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EXECUTIVE SUM~ARY 

This is the final report on the activities of PARFR for the period July 
I, 1986 - June 30, 1987, the period of the one-year no-cost extension. When 
Northwesterr· University I'laS informed that no further fund~ I'/ould be allocated, 
we immediately took the necessary actions to ilnplement the termination proce
dures specified on pages ~ and 7, it~m 14 of Attach~ent 2 of the Standard 
Provisions in tile Cooperative Agreefllent DPE-054S-A-OO-1003-00. 

After discussicn wlth Northwestern University's Sponsored Project Adminis
tration staff and AID Technical OffiCt~, it was agleed that PARFR will not sup
port any activities oeyond fv1arch 31, 1qHl in order to allow contributors suffi
cient time to sUOlllit final financial vouchers, PARFR to I'~vie\v the repor'ts and 
complete all final vouchers for processing of payment to the contributing 
institutions. All contributors \'iere inforlll2d in the last quan9r of 1986 in 
order to allow them enough tii'le to look for alternative sources 01 funding, if 
necessary, to complete the projects. The following is the list of plojects 
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that PARFf~ arranged fo" further fundi ny and clevelopment by another AiD-s;JOnsol'ed 
agency: 

PARFR If 

38G 

376 

339 

339UI 

338 

338UI 

P.1. 

Ralph Richart 
Columbia University 

C. Ir-vi ng t1eeker 
t~aine f1edica1 Ctr. 

Lourens Zaneve1d 
Rush-Presbyterian
St. Luke' s ~1edical 
Center 

Donald Waller 
The University of 
Illinois at 
Ch~cago 

Lourens Zaneveld 
Rush-Presbyterian
St. L ~J k e' s t~e die a 1 
Center 

Donald Haller 
The University of 
Illinois at 
Chi cago 

Project 

Toxicity Study of 
an Iodine Transcer
vica1 Sterilization 
t1ed i un 

Pre IDE Studies -
Tubal Clip 

Sh~g Device Study 

Toxicology of Si 1i
cone Impl anted 
(SHUGS) in the Vas 
Deferens 

Development of 
Sperm Enzyme !nhi,· 
bitors as Vaginal 
Contraceptives 

Toxicology Studies 
of Acrosin 
Inhibitors 

Status at Transfer 

IND completed. 

IDE amendment -
authorization for 
Phase I obtained. 

IDE arnendmef1t -
authorization for 
Phase I obtained. 

IDE amendment -
authorization for 
Phase I obtained. 

Pre-IND studies 
studies close to 
cOITlpletion. 

Pre-IND studies 
studies close to 
completion. 

'New Agency 

FHI 

CONRAD 

CONRAD 

CONRAD 

Proposal to 
be submitted 
to CONRAD. 

Proposal to 
he submitted 
to CONRAD. 



PARFR # 

315 

375 

359 

379 

355 

356a 

P.1. 

Erwin Goldberg 
Northwestern Univ. 

Kenneth Tung 
University of 
New t~ex i co 

Bonnie Dunhar 
Baylor Co11ege 
of Medicine 

Christopher Carron 
Duke University 
r~e d i cal C e n t e r 

Nancy Alexander 
Oregon Regional 
Primate Research 
Center 

Rajestl Naz 
The Gec:ge 
Washington Univ. 

CD-R I seri es 

309 Robert Chatterton 
North\','2s tern Un i v. 
Medical Schooi 

Project 

Immunologic Suppres
sion of Fertility 
by Synthet i cAnt i
genic Determinants 
of Lactate 
Dehydrogendse- C4 

Baboon Immunologic 
Evaluatior. w~th 
LDH-C4 and In Vitro 
Fertilization 
Studies in Rodents 

f.ctive Illlmunization 
of Non-Human Pri
mates and Rabbits 
with Zona Pellucida 
Proteins 

Idiotope Vaccine for 
Sperrl- Targeted 
Immunocontraception 

Enhancement of the 
Sec retory Immune 
Response to LDH
C4 

Development of an 
Im~unocontraceptive 
Vaccine: Role of 
23-Kd Ant i gen in 
Immunoi nfert i 1 i ty 
and Fertility 
Regulation 

Train~ng and 
Collaboration in 
Immunocontracep
tion 

Ovulation Inhibition 
by Anorrlrin 

Status at Transfer 

Pre-clinical 
studies. 

Pre-clinical 
studies. 

Pre-clinical 
studies. 

Pre-clinical 
studies. 

Pre-clinical 
studies. 

Pre-clinical 
studies. 

20 months 
completed. 

Pre-IND studies 
completed. 
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New Agencl 

Proposal to 
be submitted 
to CONRAD. 

Proposa 1 to 
be submi tted 
to CONRAD. 

Proposal to 
be submitterl 
to CONRAD. 

Proposal to 
be subrnHted 
to CONRAD. 

Proposal to 
be submitted 
to CONRAD. 

Proposal to 
be submitted 
to CONRAD. 

All materials 
dnd files 
transferred 
to CONRAD. 

Unknown. 



PARFR # 

386A 

386C 

386F 

3861 

386J 

386M 

387N 

387P 

387T 

388M 

391 

P. I. 

Howard Tatum 
Emory University 

Horac~o Croxatto 
Instituto Chileno 
de Medicina 
Reproductivd 

Jerome Hoffr:lan 
Mount Sinai 
Medical Center 

Giuseppe Benagiano 
Associazione per 
Studio della 
Ri prodlJzi one lJrnana 

P roj ~c_t __ _ 

Phase II Poly NET 
90 Injectable 
Study 

Phase II Poly NET 
90 Injectable 
Study 

Phase II Poly NET 
qO Injectable 
Study 

Phdse II Poly NET 
90 Injectable 
Study 

Andrew Kaunitz Phase II Poly NET 
University Hospital YO Injectable 
of Jacksonvi lle Study 

Roberto Rivera 
lnstituto de 
Investigacion 
Cientifica 

Brij Saxena 
Cor'nell University 
f1edical College 

David A,~c.her 

Magee-Wo~en's Hosp. 

Jose P. Ba 1 r.laceda 
The University of 

Texa sHea lth 
Science Center 

Phase II Poly NET 
90 Injectable 
Study 

Phase II Poly NET 
90 Injectable 
St udy -
Pharmacokinetics 

Phase fI Poly NET 
90 Injectable 
SLudy -
Pha,"'macokinetics 

Phase I Poly NET 
90 Injectable 
Study -
Pharmacokinetics 

Status at Transfer 

Phase I co~pleted. 
Phase II ongoing. 

Phase I co~pleted. 
Phase II ongoing. 

Phase I completed. 
Phase II ongoing. 

Phase I completed. 
Phase II ongoing. 

Phase I completed. 
Phase II ongoing. 

Phase J completed. 
Phas e I I ongoi ng. 

Phase I completed. 
Phas e I I ongoi ng. 

Phase I completed. 
Phase II ongoing. 

Phase I conpleted. 

Roherto Rivera 
Instituto de 
Investigacion 
Cientifica 

Preparation and Phase I completed. 

Robert Rebar 
Northwes tern 
University 

Characterization 
of Poly NET 30 
Microspheres for 
Phase I Clinical 
Study 

Phase I Progesterone Phase I completed. 
Microcapsule 
Clinical Trial 
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New Agency 

FHI 

FHI 

FHI 

FHI 

FHI 

FHI 

FHI 

FHI 

Unknown 

Unknown 
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PARFR # P.1. Proj ect Status at Transfer New Agency 

391C Horacio Croxatto 
Instituto Chile~o 
de Medicina 
Reproductiva 

PARFRjNorthwestern 
university 

PARFRjNorthwestern 
University 

Richard Sherins 

Progesterone Micro
capsules for 
Nursing Women 

Poly Levonorgestrel 

Poly NET + EE 

Poly Testosterone 

Phase I completed. 

IND submitted. 

IND submitted. 

Phase I ongoing. 

Unknown 

Cross
reference 
to CONRAD 
granted. 

Cross
reference 
to CONRAD 
granted. 

Cross
reference 
to CONRAO 
9 ranted. 

In relation to the clinical studies supported by PARFR, Northwestern l s IRB 
(Attachment la and b) and each contributor (Attachment 2a-l) were informed about 
PARFR termination of support by t1arch 31,1987 in order to allow them, when 
appropriate, to look for another umbrella type of approval when needed. FDA 
was also informed, "men appropriate, about each of our action:; (Attachments 3a-d). 

At the reqlJf~st of I\II) Te:::hnical Monitoi~, certain cOlnplete technical f~les 
v/ere dupl icated and forv/arded to CONHAD (Attachl:lent 4a and b). At the request 
of AID Technical ~~onitor, all renlaining PARFR books and research Clonographs 
were sent to his attention. At no cost to AID, space was located in the Ward 
Building on the Chicago campus of Northwestern University to store all technical, 
financial, and other pertinent PARFR files and FOA files at a single location. 

In relation to the final accounting and disposition of governl'le:lt property, 
an inventory schedule of f.lropl~rty not consumed in the pei'forch1nce of this Coopera
tive Agreel'lellt was re'/iewed urd all items accounted for. Copy of the inventory 
schedule was provided to the Technical ilonitor on January 14, 19,(~7 and i1s. 
Barbara Siegel of Sponsored Project Administration obtained permission from the 
AID Contracting Office to obtain title of the inventory for the Department of 
Obstetrics and Gynecology of the Medical School of Northwestern University. 

r10 v i n 9 iss c h e d u 1 e d for the we e k 0 f J un e 22- 2 7 • PIe J sen 0 t e t hat the b u 1 k 
of the flloving costs will not he charged to I\ID. All eqlJiplTient that was leased 
under the Cooperative Agreement will he returned to the lessors. 

Sudler ~'1arling, Inc., realty ilgent for the office rental space was informed 
in due time and no rert will he pa~d beyond June 30, 1987. 

In order to Illaxilllize the resources allocated to direct research expendi~ 
tures in this final no-cost extension year, the following administrative actions 
were taken: 



1. Three staff members were terminated at varying times during this no
cost extension year representing a saving of $60,375. 

2. Travel, dl'mestic and international, was kept to a bare mlnWUrl, again 
saving these costs in order to apply them to the direct research 
expenditure line-item. 

3. Office supplies, phone and communication expenditures were kept to a 
minimum. ijo new equil-lf:1ent was bought or leased since April, 1986. 

4. For international !nel!tings, alternate non-AID sources of funding were 
obtained in urder to allow PARFR staff to participate in these efforts 
in relation to contraceptive development. 

In December, 198~, d pre-audit survey requested by AID was performed by 
Mr. Buchanan of AIO. It was decided by AID that a full audit of PARFR was not 
necessary. 

Achievements by PARFR 

Since 7/1/21, PARFR tlas received over $ll.lfiO,OOO from AID through 
the present Cooperat i ve Ayroef:lent (DPE-0546-A-OO-1 003-00; 7/1/81-6/30/86) 
and a No-Cost Extension th,ough 6/30/37, to provide the following activities. 

- Screen new contr,lceptive ide,ls for further clevelopf:lent. 
- Provide ad~inistr~tive, scientific, technical and financial support to 

domestic and forei~ln individuals clnd institutions for contraceptive 
research cl,ld developlilent. 

- Per form 1 db 0 rat 0 r y, pre - c 1 i n i Cd 1 s t 11 rl i e san d c 1 i n i cal t ria 1 S 0 f new 0 r 
improved contraceptive IJlocialities. 

- Provide special izeci scientific/technical training for developing country 
investigators. 
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- Obtain FDA approvals for Investigational New Drug Exemptions or Investiga
tional Device Exemptions. 

- Establish good working relationships with other agencies and industries 
to coordinate and collaborate research efforts without unnecessary dupli
cation. 

- Conduct symposia, i'lOrkshops and sellinars on issues related to the develop
ment of contraceptives. 

- Widely disseminate research findings through its research monographs, 
workshop proceeriings, publication of scientific papers and presentations 
at scientific meetings. 

Working in partn~rship with the Office of Populatlon of AID, the adminis
trative frarnevlOrk of PflRFR allowed it to seek and fune prornising research ideas 
in the field of fertility reljulation, with minimal delays and f'laxirnuf'l flexibil
ity. About 150 r'esearch projects have heen funded by PARFR that have addressed 
various aspects of contraceptive ~evelopment. 

~requentlj, PARFR's involve~ent in research represented only the initial 
efforts in a rlevelopment process that will not be cc~pleted for several years; 
for exarlple, the development of a') imrlunologic method of contraception against 
spenn antigens will take many years before a vaccine could become widely avail
able. Howeve:, immunologic methods of contraception have the potential to 



revolutionize contraception, as did the introduction of oral contraception in 
1960. Based on the results from ongoing clinical trials, other projects sup
ported by PARFR hold the promise of early introduction of new products; for 
example, the process for microencapsulating various steroids to be used as 
injectables that can provide continuous systemic contraception for periods of 
30 to 180 days. The work of PARFR and the support provided to associated 
investigators have resulted in the submission elf many applications for patents 
and initial approvals by the Food and Drug Administr2tion. 

PARFR has actively prol'loted and sought the participation of developing 
country inst~tutions in its research activities. PARFR has provided funds and 
technical assistance to over 30 developing country institutions. The funds 
provided have been used for direct research expenditures, such as, personnel, 
patient care, laboratory slJPplies, anilTlal purc/lase and Inaintenance, and travel 
and 1 iving expenses to attend PARFR workshops and ~ymposia. Approximately 18% 
of PARFR funds have iwen pxpended for ,'eveloping countries. 

Part of the effect of providing sllpport in developing countries is that 
even after PARFR projects terl11inate at these institutions, additional goal
oriented contraceptive ,jevelopl'lent work is undertaken. This may be under other 
organizational funl:irllJ ()f' I'lith fundin~J frodl their Ovln institutions. 

The PARFR pro!]rc1l'1 tldS !]redtly contrihuted to the improving research compe
tl~ncy in contraceptive cievelorJlnent in developing countries. PARFR sponsored 
over 1,000 developing country researchers, investigators and clinicians to 
attend its workshops cHid sYI'lposia. 

Approximately two-thirds of the PARFR workshop proceedings and research 
mu no0ra phs were l'lailf~d to sl:>lerted irlVestigators and institutions in LDCs. 
Additionally, PARFR technical staff participated activply in LDC post-graduate 
activities, including lectur~s, practical demonstrations, and training. 

PARFR/Northwestern University was selected by AID as tIle e~ecuting agency 
for a collaborative project with the Government of India in the specific field 
of imf11Unocontracept i ve develol)'nent. The project agreerlent resul ted, in part, 
from a PARFR initiative in 19H2. The specific agreement became official in 
September, 1985. The project included: purchase of equipment and supplies 
for India's National Institute of IIlH'lunology; support of a research training 
pr'ogr'arls in which Indian scientists corne to the United States and viCl:~ versa; 
and sponsorship of research projects at institutions in both countrie';. 
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The purpose of this agreement was to provide scientific and technical 
instrumentation and training assistance in the field of reproductive immunology, 
specifically aimed at the development of a contraceptive vaccine. Since 
October 1985, $700,000 has been expended for the above purposes. It is note
worthy tllat the administrative indirect costs provided to Northwestern Univer
sity have heen only 5~. II~lportantly, the project has permitted the vital short-
te-rlT1 training for Indian scil:'ntists in the laboratories of Harvard r1edical . 
School, Northwestern University, University of Wis:onsin (Madison), Wayne State 
University, Baylor College of Medicine, George Washington University and the 
Salk Institute. All these trainees have returned or will return to the National 
Institute of Irllmunology, New Delhi for their continuing work in the field of 
immunocontraception. 



It has been stated that there is an information gap among researchers 
in the field of fertility regulation, due to the many and varied disciplines 
involved, e.g., polymer and organic chemists, biologists, engineers, gynecolo
gists, urologists. Each discipline has its own journals and meetings. Re
searchers fronl these various disciplines are rarely brought together to share 
and exchange information that could be instrumental in the promotion of new 
approaches to ferti lity regulation. PARFR set out to bridge this information 
gap through its scientific publications and by organizing meetings that include 
all of the various disciplines neecled for the development of nevi and improved 
cont racept i ve rlethods. 

As part of its objective to disseminate the findings of goal-oriented 
research in fertility regulation, PARFR had sponsored and organized a sefties of 
14 workshops, each deal ing with a specific aspect of contraceptive research. 
These workshops brought together mdny of the world's leading experts in the 
particular subject matter of the workshop, ancl included representatives from 
industry, private and public organizations funding contraceptive research, and 
government representatives. The format of the workshops included formal pre
sentations of current r:laterial in the subject area and formal discussions of 
these presentations. Tho \'lOrkshops were designed to all 01'1 the participan 1:s 
ample time for inforillal di')cllssions. The result of these workshops had been 
to provide AID with current information on specific areas of contraceptive 
reproductive research. With this information AID has been in a better cosition 
to plan for future investi~ations, avoid unnecessary duplication of effort, 
and I'educe the time for c!evelopm~nt of rllethods of contraception. 

In acidition to the Jnnua1 worksllopS organized by PARFR, a series of 
regional symposia had bren organized and sponsored by PAHFR at the request of 
local governlTlents, institutions and professional associations. In arranging 
these symposia, PARFR collaborated with the 10cal AID missions to ensure that 
the appropriate persons were invited and the subject of the symposium ~et 
local needs. Over 4,000 individuals, including researchers, health care pro~ 
viders and govern~ent representatives are estimated to have participated in 
PARFR workshops, symposia and conferences. 

PARFR staff and PARFR-sponsored investigators have participated in nu~er
ous national and international Ineetings in the area c.f contraceptive develop
ment. This participation included the presentation of Cllrrent research data 
dnd the organization of special sessions. In addition, several PARFR scientifi~ 
staff were actively involved in teaching clinical gynecology related to family 
planning at Northwestern University, and at postgraduate courses in the 
United States and abroad. 

PARFR published the proceedings of its fourteen annual workshops and 
some of the regional sy~posia and conferences it has organized and sponsored. 
Usually, these workshop proceedings were published within months of the work
shop and ~ade available to all participants. Additional copies (1500) were 
provided to selected ftesearchers, including the researchers affi1 iated with 
PARFR, Inedica1 1 ibraries and other governmental anc non-governmental organiza
tions interested in contraceptive research. PARFR provided AID with 300 
copies to distribute to its offices and missions around the world. 

In 1980, PARFR initiated a research monograoh called Research Frontiers in 
Fertility Regulation (RFFR). Each RFFR issue was concerned with a specific 
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tion of each topic by selected experts in the field. To date, 17 isslles of 
RFFR have been published. Each issue of RFFR was peer-reviewed before being 
accepted for publication. About 6,000 copies of each issue were mailed from 
PARFR to researchers and other interested persons in developed and developing 
countries. About 65% of the copies were mailed to people in developing coun
tries. The Inailirlg list 't/as periodically revised and continue to expand. At 
the time of the last revision, over 95~ of the ~ersons on the mailing list 
indicated they wished to contin~Je to receive RFFR. 

-8-

In prepar'ation for the PAf<Ff< regional symposia, a syllahus was developed 
that includes scientific research papers and presentations. These were edited 
and printed by PAHFR and distributed to participants at the 11eetings. Additional 
copies I'Jere mailed to kt~y individuills in the geogr'aphic area, including AID mis
sions. On occasion, PARFR has translated the Eng1ish version into the local 
language. 

PARFR staff and PARFR-sponsored researchers actively participated 1n the 
dissemination of information derived from the many researrh studies it has 
supported. 

Recognizing that tnere are oth~r private and public groups (both domes
tic and international) that support work on the development of new and improved 
methods of contraception, PARFR developed close ties with most of these groups. 
The extent of interaction of PARFR with COB/NIH has heen extensive. PARFR has 
had a special relationship with FHI and ilas delivered projects to FHI for 
Phase ITI clinical tesLing dnd (Jeveloplllent. WHO and The Population Council 
have actively participated in the organization, development and support of 
most PARFR worksilops. i\dditionally, PARFR staff have served as r2source persons 
to these organilatiuns. 

PAR~R nas recognized the need for interaction with private industry to 
provide the expel·tise ano experience in the developlnent of pharr'laceutical or 
surgical instrument products. PARFR maintained particularly close relationships 
and undertook collahorative research with private sector organizations working 
in contraceptive c!eveiopr:lent including the following: 

BioNexus, Inc. (Ralei::J,l, N.C.) 
BioProducts, Inc. (Tucson, Arizona) 
Bivona Surgical Instruments (Gary, Indidna) 
Con t r ace p t i ve 0 evE' 1 0 pin en t Bra n c h, N c. t ion a 1 Ins tit 1I t e s 0 f He a 1 t h 
Family Health International (Researcll Triangle Park, N.C.) 
G.D. Searle FA Company (Skokie, Il~inois) 
Indian Council of r~edical Research (new Delhi, India~ 
National Institute of II11l11unolo<]y (New Delhi, India) 
Organon Pharl11dceutical Corporation (Oss, Holland) 
Ortho Pharrllaceutic(!l Corporation (Rar-itan, New Jersey) 
Pavex, Inc. (San Juan Capistrano, California) 
Reznik Instruments (Chicago, Illinois) 
Stolle Research cHlel OevelolJrlent CorporaLion (Lebanon, Ohio) 
Storz GMBH (West Germany) 
Syntex Corporation (Palo Alto, California) 
3M Company (Minneapolis, Minnesota) 
Upjohn Pharmaceutical Corporation (Kalamazoo, Michigan) 
VLI Corporation (Irvine, California), ' 
Wyeth Pharmacetical Corporat10n (Ph11adelphla, Pennsylvanla) 



Future Considerations 

The Proqrdm for Applied Resedrch on Fertility Regulation plans to continue 
its research and development activities within the Department of Obstetrics and 
Gynecology, Northwestern University. Several of the contraceptive leads 
developed by PARFR will he pursued witr the sup~ort of the University and pri
vate funding. To this end, a r~yional office in Santiago, Chile has been 
estJblished. 

It is our firm intent~on to support in whatever ways possible the U.S. 
government's program in Family-Planning and Contraceptive Research an~ D2~~ln~
mente I-Ihenever called upon, PARFR viill provide scientific and technical assis
tance to the ~Jovernrneflt IS CONRJ\D progrdlil and to other gover1mental and non
governmental agencies. 
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7/1/81-
b/30/82 

Research S172,589.32 

Workshops & 44,738.69 
Publ ications 

Consultant Fees 12,100.05 

Travel 48,284.32 

Salaries & 
Fringe Benefit.s 211,795.99 

r>~nt and 
Communication 69,508.51 

Equi pment 1 ,076.25 

Indo-U.S. 
Agreement - 0 -

Indirect Cost 89,835.09 

$649,928.22 

$ 

EXPtNDITURES UNDER 
COOPERAT I VE AGRE U1E NT AI O/OPE-l)S46-A-()()-1 003-00 

7/1/131 - 6/30/(\7 

7/1/H2- 7/1/H3- 7/1/H4- 7/1 /BS-
6/30/83 6/30/H4 Ano/ss 6/30/86 

932,12H.91 $ 948,050.96 $1,312,972.21 $1 ,4 n ,1160.44 

131,18S.49 gO,921.1fi 124.6~5.H7 ~y ,(J~3.32 

24,895.62 26,463.613 33,370.54 4H,446.00 

75,312.44 142,505.35 100,021.43 98,655.37 

234,928.90 259,571.613 277 ,957.44 296,665.99 

133,538.86 123,188.71 146,728.25 152,126.53 

- 0 - 11,435.10 - 0 - - 0 -

- 0 - - 0 - - 0 - 165,499.61 

185,063.B4 202,979.05 233,318.S2 188,950.12 

$1,717,054.06 $1,805,115.69 $2,229,024.26 $ 2 ,437 ,357 .38 

7/1/136-
6/30/137* TOTAL 

$I,2B2,32().78 $ 6,075,122.62 

- 0 - 451,4S~.53 

13,266.27 158,542. i 6 

19,3130.18 484,159.09 

240,911.45 1,521,831.43 

104,802.45 729,893.31 

- 0 - 12,511.35 

534,500.39 700,000.00 

126,338.59 1,026,485.51 

$2,321 ,520.41 $11,160,000.00 

http:160,000.00
http:1,026,485.51
http:700,000.00
http:12,511.35
http:729,893.31
http:1,521,831.43
http:484,159.09
http:158,542.16
http:451,454.53
http:6,075,122.62
http:2,321,520.41
http:126,338.09
http:534,500.39
http:104,802.45
http:240,911.45
http:19,380.18
http:13,266.27
http:1,282,320.78
http:2,437,357.38
http:188,950.12
http:165,499.61
http:152,126.53
http:296,665.99
http:98,655.37
http:48,446.00
http:59,953.32
http:1,427,060.44
http:2,229,024.26
http:233,318.52
http:146,728.25
http:277,957.44
http:100,021.43
http:33,370.54
http:124,655.87
http:312,972.21
http:805,115.69
http:202,979.05
http:11,435.10
http:123,188.71
http:259,571.68
http:142,505.35
http:26,463.68
http:90,921.16
http:948,050.96
http:717,054.06
http:185,063.84
http:133,538.86
http:234,928.90
http:75,312.44
http:24,895.62
http:131,185.49
http:932,128.91
http:649,928.22
http:89,835.09
http:1,076.25
http:69,508.51
http:211,795.99
http:48,284.32
http:12,100.05
http:44,738.69
http:172,589.32


PROGRAM FOR 
APPLIED RESI~ARCH ON 
FERTILITY REGULATION 

Joanne G. Richmond 
Human Subject Specialist/Research 

Services Administration 
Northwestern University 
Institutional Review Goard 
2-509 Crown 
Evanston, IL 00201 

Dear Ms. Richmond: 

Northwestern University 
Sllite 1525 
875 North Michigan A venue 
Chicago, Illinois 60611 
(3 U) 664-0085 
Cable: PARFR Chicago, Illinois 

ATTACHMENT la 

Februa ry 2, 1987 

Due to the fact that PARFR does not have the authority and AID-funds 
to spend beyond June 30, 1987, we are in the process of closing down our 
clinical trials. From dn adflllnistrative point of view, we have selected 
the date, r1arch 31, 19,U,7 to terrninate projects in H'der to allow them to 
prepare final technical reports and obtain, when cl,Jpropriate, IRS approval 
from other institutions. ~ll of our contributors hJve been informed in 
writing of our plan of action. 

Enclosed is the status of PARF~ active projects. 
the projects ~arked with an asterisk are not uoing to 
October, 1987 and they will be covered from April 1st 
Family Health International IRS. 

Most cordially, 

Please note that 
be completed until 
to completion by the 

" " 
1/' Gerald 1. latuchni, 11.0., M.Sc. 

GIZ:rt 
Enclosure 
cc: William O. Park 

Director 

THE Ml-GA W :\llDlCAI. Ct-::'IiTER OF ;-.oORTHWESTER~ l::-.IIVERSITY 

-11-



ATTACHMENT 1b 

STATUS OF PARFR ACTIVE PROJECTS, FEBRUARY, 1987 

PRINCIPAL INVESTIGATOR 

Howard J. Tatum, M.D. 
(Emory llniversity) 

*Horacio B. Croxatto, M.D. 
( Ins tit u to Ch i 1 en 0 

de Medicina 
Reproductiva) 

*Jerome J. Hoffman, M.D. 
(r~ount Sinai ~1erl. Ctr.) 

*Giuseppe Benagiano, M.D. 
(Associaziune per Studio 
della R~produzione 
Urlana \ 

*Andrew M. Kaunitz, M.D. 
(University Hospital 
of Jacksonville) 

*Roberto Rivera, M.D. 
([ns~ituto de [Ilvp.stiga
cion Cientifica) 

PROJECT TITLE 

Phase II Poly NET 90 Studies 

01 

01 

01 

01 

01 

*Brij B. Saxena, Ph.D., O.Sc. 
(Cornell University 

II 

Hedical College) 

*David Archer, M.D. 
(Magee-Women's Hospital) 

Roberto Rivera, M.D. 
(Instituto de Invflstiga
cion Cientifica) 

Robert W. Rehar, M.D. 
(Nortnwestern Univ.) 

Horacia B. Croxatto, 
r~. D. 

(Instituto Chileno de 
Medicina Reproductiva) 

01 

Phase I Poly NET 30 Study 

Phdse I Progesterone Microcapsule 
C1 inical Trial 

Progesterone r1i crocapsul es for 
Nursing Women 

IRB 
APPROVAL DATE 

2/21/86 

01 

" 

01 

" 

01 

01 

01 

01 

5/23/86 

3/3/86 

-12-

STATUS 

Approval Needed 
to 3/31/87 

" 

01 

01 

01 

01 

01 

01 

COfTlp1etec1 

Active to 5/31/87 

COrlpleteci 



{Drfr 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTIliTY REGULATION 

Lourens J.D. Zanevelrl, D.V.~~., Ph.D. 
Obstetrics-Gynecology Research 
Rush-Presbyterian-St. Luke' s r~edical 

Center 
1753 West Congress Parkway 
Chicago, {L fiOfi12 

Dear Or. Zanevelc1: 

ATTACHMENT 2(1 

Northwestern University 
Suite 1525 
87S North Michigan A venLic 
Chicago, lliiJ}ois W611 
(J 12) 664-0085 
Cable: PARFR Chicago, Illinois 

September 18, 1986 

RE: PARFR-338 

Due to adninistrativp reasons, your project, "Developllent of Sper:n Enzyme 
Inhibitors as Vaginal (ontraceptivps," I'lust tw terrlinated no later than ~1arch 
30, 1 9 8 7 • Fin a 1 fin a n C i d 1 and t e c h n i c il 1 r P p 0 r t s fT, U s the r e c e i v e d by DAR F R n 0 

later than April 30,1907. i/o exceptions will he rlade. 

In adrlition, all futlJre correspondence should hI" ·1irected to rly attention. 

GE/aw 
P. s. : 

Sincerely, 

" 7.-' / /--. .' ~7 /' 
/ 0

/ r---- ;', r - c--r:.~ ___ 
/ '/'. - " r' v • .... / , 

G era lri L .... ·-la t u c h n i, 11 • D ., r~ • S c • 
Director 

Please sign and retlJrn the enclosed copy of this letter to assure me it 
has been receiverl. 

I DATE 

THE :\Id:;,\\\ \IH)I('\I. ('I·::VH.R m' 'ORTH\Hsn:R~ L~~I\'ERSIT\, 
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fD(f( PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILIT{ REGULATION 

ATTACHMENT 2b 

Northwestern University 
Suite 152:.5 
875 North Micbig1!D A venue 
Chicago, Illinois 60611 
(3 U) 664-0085 
Cable: PARFR Chicago. lllinois 

December 5 t 1986 

Laurens J.D. Zaneveld, D.V.M., Ph.D. 
Obstetrics-Gynecology Research 
Rush-Presbyterian-St. Luke's Medical Center 
1753 West Congress Parkway 
Chicago, IL 60612 

RE: PARFR-338 and 339 

Dear Dr. lanevelrl: 

As indicated in ny letter to you dated Septe~ber 18, 1986, PARFR 
had decided to terminate all projects on March 3 1

, 1987. Final financial 
and technical reports rlustbe received no later "''l~n April 30,1987. 

-14-

Also the next quarterly financial report for ... .,e period of October 1 -
December 31, 1986 should be received by PARFR no : 3ter than January 15, 
1987. 

If you have any questions regarding financial reports or procedures, 
please contact rle. 

G I Z: rt 
cc: Paul H. Matz 

Sincerely, 

/' 
r"_ / I 

. 
" 

_ G era 1 d I. ''let u c h n i, r~. 0 ., M • S c • 
Director 

THE ~cGAW VlEDICAL CDITER OF ~ORTHWESTER.'I L'NIVERSITY 



(.D(f( 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Donald P. Waller, Ph.D. 
Assistant Professor 
Department of Pharmacognosy and 

Pharmacology 
Room 353 - Pharmacy Building 
University of Illinois at Chicago 
P.O. Box 6998 
Chicago, IL 60680 

Dear Dr. \~a11er: 

/\ TT ACHMENT 2c 

Northwestern University 
Suite 1525 
875 NortiJ Michigan A venue 
Chicago, IDinois 60611 
(3 U) 664-m)8S 

Cable: PARFR Chicago, Illinois 

September 18, 1986 

RE: PARFR-339U I 

-15-

As stated in the enclosed letter to Dr. Zaneve1d and due to ad~inistrative 
reasons, your project, "Toxicology of Silicone Implanted (SHUG5) in the Vas 
Deferens," ~ust be teminated no later than March 30, 1987. Final financial and 
technical reports rlust be received by PARFR no later !:han April 30,1987. No 
exceptions wi 11 be made. 

In addition, all future correspondence should be directed to my attention. 

Sincerely, 

A 
,~'// 

//4 d::-/' :/~/.c---{;---~"-', 
/' G era 1 d I Jat u c h r. j, H. 0 ., ~'1 • S c • 

Oi rector 

G IZ/aw 
cc: Lourens J.D. Zaneveld, O.V.M, Ph.D. 
P.S.: Please sign and return the enclosed copy of this letter to assure me it 

has been received. 

51 

THE :\1eGA W \IEDICAl CE~n:R OF ~ORTHWESTEI{]'I/ L'~IVERSITY 



fD(f( PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Howard J. Tatum, M.D. 
Department of Gyn/Db 
Emory University School of Medicine 
69 Butler Stret, S.e. 
Atlanta, GA 30335 

Dear Dr. Tatum: 

ATTACHMLtH 2d 

Nortbwestem University 
Suite 1525 
875 North MidJr~an A velm~ 
Chicago, illinois 60611 
(3 U) 664-0085 
Cable: PARFR Chk:~.go, illinois 

Dece~ber 29, 1986 

As you are probdbly aware, PARFR did not obtain additional funding 
from AID to continue beyond June, 1987. For this reason, in order to 
comply with our own University's administrative regulations, we would like 
to inforfTl you that on ~Aarch 31, 1987, PIIRFR wlll no longer suppor you/' 
study, provide fJroduct liability insurance, anrl IRr~ umbrella approval. 
We rio know that ,1.10 and FHI want to cOfTlplete the < Jdy and we urge you ~o 

contact Or. Albert SierwflS :3t FH1 in order to arrpll~e funding 'flith them 
for the period I)f rlpri I I, IF,? to the cOfTlplet ion If the study. 

Your final findncial vnucher and final techn1 :al report l'lUSt be 
received by PARFR no l.lter than Ilpri I 7, 1987. I,~e regret to inform you 
that no exceptions wi I I be made. Thank you for your rooperation in this 
study. 

GIZ:rt 
cc: J. Shelton 

A. S i eme:ns 
John C. Richards 

Mo s teo rd i a I I Y , 

~ r aId I. Z a~(;'~ i, M. D ., r~. S c • 
Director 

HIE :\lcGAW \IEDlCAL CE:'oiTER OF :\ORTHWESTER.'f l':"'IIVERSITY 
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(1l(f( 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Horacia B. Croxatto, M.D. 
J.V. Lastarria 29 
Depto. 101 
Santiago, CHI~t 

D~ar Dr. Croxatto: 

ATTACHMENT 2e 

Northwestern University 
Suite 1.525 
875 North Michigan A venue 
Chicago, nlinois 60611 
(3 U) 664 .. 0085 
Cable: PARFR Olkago, Illinois 

December 29, 1986 

As you are probably aware, PARFR did not obtain additional funding 
from AID to continue beyond Jljne, 1987. For this reason, in order to 
comply with our own University's administrative regulations, we would like 
to inform you that on t1a rch 31, 1987, PARFR wi 11 no longef' support your 
stu d y, pro vi de p r i} d u c t 1 i a b iIi t yin sur an c e, and I R B um b r ell a a p pro val • 
We rio know that AID and FHI wJnt to complete the study and we urge you to 
contact Dr. Albert Sienens at FHI in order to arrl~ge funding with them 
for the period of April 1, 1937 to the cOrlpletion I)f the study. 

Your final financidl vOLlcher and final techni':ill report rlust be 
received by PARFR no later Ulan April 7, 1987. 'rle regret to inform you 
that no exceptions wi II be made. Thank you for your cooperation in this 
study. 

GIZ:rt 
cc: J. Shelton 

A. S i er'len s 
Emilia Lepe Poblete 

,/ . ./ 

Most cordially, 

/- ,/ 

Gerald 1. Z-atlichni, t~.D., t~.Sc • 
Director 

TIfE :\lcCA" :\lEDlC\l CDITER OF :'<10 RTHWESTFR:'II I ':'IIIVFR,ITV 
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r.Drfr 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Jerome J. Hoffman, H.D. 
Director of Research in 

Reproductive Physiology 
Department of Research 
~10unt Sinai r,1edical Center 
4300 Alton Road 
Miami [leach, FL 3311)4 

Dear Dr. Hoffman: 

ATTACHMENT 2f 

N ortllnvcstem U Diversity 
Suite 1525 
875 Nortb Midligan A venue 
Chicago, illinois 6% 11 
(3 U) 664-()38S 

Cable: PARFR Chicago, Hlinois 

December 29, 1986 

As you are probably aware, PARFR did not obtain additional funding 
fron AID to continue beyond June, 1987. For this reason, in order to 
comply with our own University's administrative regulations, we would like 
to i n for m you t hat 0 n r~ arc h 3 1, 1 98 7 , PAR F R wi 11 r) 1 on 9 e r sup p 0 r t you r 
study, provide prr)duct liability insurancE', and >,1, umbrella approval. 
We do know that AID and FHI '",ant to comp~E'te the ;','jdy and we urge you to 
contact Dr. A1Dert Siemens at FHI in order' to arrl"'je funding with them 
for the period of April 1,1987 to the conpletion Jf the study. 

Your final financial voucher and final technical report must be 
received by PARFR no later than Apri 1 7, H87. We regret to inform you 
that no exceptions will be made. Thank you for your cooperation in this 
study. 

GIZ:rt 
cc: J. Shelton 

A. Siemens 
Andrew W. Behrman 

Host cordial-ly. 

Gerald I. LKuchni, M.D., H.Sc. 
OirectCJr 

llfE :\lcCA W :\IEDICAL CE~T[R OF ~ORTHWEST[R~ l'~IVERSITY 
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fD(f( PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY ~{EGULATION 

Giuseppe Benagian~" M.D. 
Professor, Director 
1st Institute di C1in;ca 

Obstetricia e Ginecologica 
Associazione per Studio della 

Riproduz;one Umana 
Via di Villa Patrizi, 22A 
00161 Rome, ITALY 

Dear Dr. 8enagiano: 

ATTACHMENT 29 

Northwestern University 
Suite 1525 
87S North Michigan A venue 
Chicago, lllinois 6%11 
(.3 U) 664-008.5 
Cable: PARFR Chicago, lllinois 

December 29, 1986 

As you are probably aware, PARFR did not obtain additional funding 
from AID to continue beyond June, 1987. For this reason, in order to 
comply with our own University's administrative r')'julations, we would like 
to inform you that.. on 11arch 31, 1987, PAR("R wi 11 r' J longer support your 
study, provide product liability insurance, ,,'ld I~~ umbrella approval. 
We do ~now that AID and FHI want to complete the s~iJdy and we urge you to 
contact Dr. ~lbert Siemens at FHI in order to arrJ~ge funding with them 
for the period of April 1, 1987 to the co~pletion of the study. 

Your final financial voucher and final technical report must be 
received by PARFR no later than April 7,1987. We regret to inform you 
that no exceptions will be made. Thank you for your cooperation in this 
study. 

GIZ:rt 
cc: J. Shelton 

A. Si emens 
Michele Ermini, M.D. 

110st cordially, 

(~ ------'--., // b; 
, ~ / -

.' g/' ,."- -----/~. ./'./. -" -r/ . /. ,~~ 
I. ; l ~ C . " c.. :it ( 
. ,.. ,,' .,. 

,~Gerald I., l,i-tuchni, 11.0., M.Sc. 
Director 

THE MeGA W MEDICAL CE:"ITER OF NORTHWESTER:"I UNIVERSITY 
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(.D(f( 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Andrew M. Kaunitz, M.D. 
Assistant Professor 

ATTACHMENT 2h 

Northwestern University 
Suite 1525 
875 North Michigan A venue 
Chicago, Illinois 60611 
(3 U) 664-H085 
Cable: PARFR Chicago, JIlinois 

December 29, 1986 

Director, Division of Amhulatory Care 
Department of Ob/Gyn 
University Hospital of Jacksonville 
655 West 8th Street 
Jackson\,i 11 e, FL. 32209 

Dear Dr. Kaunitz: 

As you are probably aware, PARFR did not obtain additional funding 
from AID to continue heyond June, 1987. For this reason, in order to 
comply wi th our own University's administrative regulations, we would like 
to inform you that on ~~arch 31, 1987, PARFR wi 11 n 1 longer support your 
study, provide product liJbility insurance, and I-F) umbrella approval. 
We do know that AID aild FHI want to cor'lplete the '~r:udy and we urge you to 
contact Or. Albert Sienens at FHI in order to arrJnge funding with them 
for the period of '~rJril 1,1987 to the completion )f the study. 

Your firal financial voucher and final technical report must be 
received by PARFR no 1 ater than Apri 1 7, 1987. We regret to inform you 
that no exceptions wi1 1 be made. Thank you for your cooperation in this 
study. 

G IZ: rt 
cc: J. Shelton 

A. Siemens 
Dan i e 1 W. Sm i t h 

110 s teo r d i all y , 

r-. roo, --;;;-~-- /'. 
I_",-~ //' /. / .. .A c....: c£...· /"tA . 
/-c. c::: , .. 

/' / 
' .. ./ Gerald I~-latuchni, M.D., M.Sc. 

Director 

THE McGAW "'f.DlCAl CE~TER OF ~ORTHWESTERN UNIVERSITY 
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(l)(f( 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGUl ATION 

Roberto Ri:era, M.D. 
Director 

A TT ACH~lENT 2i 

Northwestern University 
Suite 1525 
87S North Midligani A venue 
Chicago, minois 6()511 
(3 U) 664-OO8S 
Cahle: PARFR Chicago, Dlinois 

December 29, 1986 

Instituto de Investigacion Cie1tifica 
Juarez Univers~ty of Durango 
Apartado Postal B-7 
Durango, 34000 Durango, MEXICO 

De a r 0 r'. R i v era : 

As you are probably aware, PARFR did not obtain additional funding 
from AID to con'cinue heyond June, 1987. For this reason, in order to 
comply with our own University's administrative regulations, we would 1 ike 
to inform you that on i'larch 31,1987, PARFR will no lGnger support your 
study, provide product liability insuranc,=, and !.\ umbrella approval. 
\-Ie do know that AID and FHI want to complete the s',ddy and we urge you to 
contact Dr. Albert Siemens at FHI in order to arr~r1ge funding with them 
for the period of ,\pril 1,1987 to the conpletion ,)f the study. 

Your final financial voucher and final technical report must be 
received by PARFR no later than April 7,1987. lie regret to inform you 
that no exceptions , .... ill be made. Thank you for your cooperation in this 
study .. 

GIZ:rt 
cc: J. Shelton 

A. Siemens 

i~ost cordially, 

//', 7~ 
'..- ~y-,--- /~ 

,/_~ I r r. /~. ~ 

Gerald I L.ratuchni, M.D •• r1.Sc. 
Director 

THE ~lcGr\ W :\lEDlC\l CE:'IITER OF ~ORTHWESTERj'l l':'I/IVERSITY 

-21-



fD(f( PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Brij B. Saxena, Ph.D., D.Sc. 
Professor of Biochemistry 

and Endocrinology 

ATTACHMENT 2J 

Northwest,em University 
Suite 1525 
H75 North Michigan A venue 
Chicago, Illinois 60611 
(3 U) 664-10085 
Cable: PARFR Chicago, Illinois 

December 22, 1986 

Department of Db/Gyn and Medicine 
Division of Reproductive Endocrinology 
The New York Hospital -

Corne 11 Med i ca 1 Cetlter 
525 East 68th Street 
New York, NY 10021 

Dear Dr. Saxena: 

RE: Poly NET 90 

In relation to the Poly NET 90 Phase II endocrine study, please note 
that: 

1. No addi~ional endometrial biopsies will ')e accepted by Dr. 
Wilborn, effective immediately. 

2. Effective immediately, order for RIA tracers will no longer be 
accepted by Serono and should be placed directly with Ms. Mary 
Nemeth, Administrator, PARFR. 

3. Your contract terminates on 11arch 31, 19:~7. We need to receive 
your final technical dnd findncia1 vouchers by this date. ~o 
extension will be granted. 

r~ost cordially, 

)( 

~ Gerald J. Zatuchni. M.D., M.Sc. 
Director 

GIZ:rt 
cc: Mary Nemeth 

THE MeGA W \IEDlC\l CE'H[R OF :'Ii 0 RTHWESTE R:'Ii l'~IVERSITY 
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(.D(f( 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

David Archer, M.D. 
Associate Professor 
Department of nb/Gyn 
University of Pittsbur~h 
Magee- Women IS Haspi ta 1 
Forbes Avenue and Halket Street 
Pittsburgh, PA 15213 

Dear Dr. Archer: 

ATTACHMENT 2k 

Northwester_: University 
Suite 1525 
875 North Michigan A venue 
Chicago, Illinois 6(ltjU 
(3U)~oo.s 

Cable: PARFR Chicago, illinois 

December 22, 1986 

RE: Poly NET 90 

. In relation to the Poly NET 90 Phase II endocrine study, please note 
that: 

1. No additional endometrial biopsies will Je accepted by Dr. 
Wilborn, effective immediately. 

2. Effective immediately, order for RIA tracers will no longer be 
accepted by Sereno and should be placed directly with Ms. Mary 
Nemeth, Ad~inistrator. PARFR. 

3. Your contract terrlinates on ~~arch 31, 1987. \~e need to receive 
your final technical and financial vouchers by this date. ~o 
extension will be granted. 

GIZ:rt 
cc: Mary Nemeth 

~lost cordi ally, 

Gerald 1. latuchni, M.D., M.Sc. 
Di rector 

THE McCAW :\1E:DIC\L CF:'II1"fo:R OF" ''I()RTHWF"fiOTJ." 11 !\I I ;!\II\ls;"DHTV 
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PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Robert W. Rebar, ~1.[). 

Professor 
Depart~ent of Ob/Gyn 
Prentice WOrlen' s Hospltal 
333 E. Superior Street, 11th Floor 
Chicago,IL 60611 

Dea r 

I 
/ /'~-

/,)J 
Dr. REtb2lr: 

/' 

ATTACHMENT 21 

Northwestern LJo:!~crsity 
Suite 1525 
875 North Midligan Avenue 
Chicago, Illinois 60611 
(3 U) 664-0085 
Cable: PARFR Chicago, Dlinois 

December' 29, 1986 

RE: PARFR-391 

Following your W'one conversation with Or. Goldsmith on 12/22/86, we 
understand that you r :v'e completed the admission for this study. Since 
only 6 patients were :~itted to the stUdy, rather than the 8 wo~en stated 
on page 3 of the subayreenent, we are dmending the "Judget to reflect the 
reduced number of ~olunteers. We would also like to call to your attention 
that PARFR cannot support your study t~eyond 3/3l;:-n. 

We must receive your final technical report and final financial 
vouchers by April 15,1987. Your cooperation is greatly aplJreciated. 

GIZ:rt 

110st cordi ally, 

g; .' ~ l:J-
erald 1., Zatuchni, M.D., M.Sc. 

Director 

THE !\kCA"'1fDlCH CE:\TER OF ,\ORTHWESTER,\ l'~I\'fRSITY 

-24-



fD(f( PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

So~omon Sobel, r~.f). 

Director 
Division of Metabolis~ and Endocrine 

Drug Products HFN-810 
Food and Drug AdministratIon 
Rockville, MD 20857 

Dear Dr. Sobel: 

P,TT ACHMENT 3a 
Northwestern University 
Suite 1525 
875 North Michigan A venue 
Chicago, Illinois 60611 
(3 U) b64 ... 4)085 
Cable: PARFR Chicago, [Jlinois 

February 19, 1987 

RE: Poly NET 90 Studies 

I regret that I was u1able to attend the February 18th meeting but 
my associate, Dr. Golasmith, reported to me about all the discussions, 
especially your favordble com~ents about this c01traceptive modality 
which may become one day an approved FDA drug. 

As nas been previously indicated to you, PARFR wi 11 no longer be 
associated with Further development and/or testing of the Poly NET 90 
system beyonrl 11arch 31, 1987. FHI has assumed all responsibilities for 
the completion of the Phase I I trial, and for the initiation and rlonitor
ing of the Phase III trial. 

If you need any additional information from PARFR, please do not 
hesitate to contact me. 

GIZ:rt 
cc: f,lbert J. Siemens, Ph.D. 

James D. Shelton, M.D. 
Lee R. Beck, Ph.D. 

Mo s t cord i ally, 
/-

}~ l~;:> . 
// 

G era 1 d I. ~ u C h n i, M • 0 ., r~. S c • 
Director 

nn: \1C<;A W \IEDlC.·\L CENTER OF ~()RTHWESTERN l':--iIVERSITY 
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(D(f( I 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Solomon Sobel, M.D. 
Di rector 
Division of Metabolis~ and Endocrine 

Drug Products HFN-810 
Food and Drug Ad~inistration 

Rockville, MD 20857 

ATTACHMENT 3b 

Northwestern University 
Suit~ 1525 
875 North Michigan A venue 
Chkago, mino!.s 60611 
(3 U) 604-00S.5 
Cable: PARFR Chicago, Illinois 

Februa ry17, 1987 

-26-

RE: IND 27,820 "Testosterone Microspheres" 
Amendment #2 

Dear Dr. Sobel: 

In relaton to your July 28, 1986 letter, please find enclosed the 
additional information for the twelve ite~s on chemistry raised on pages 
2 and 3 of the above-~entioned letter. 

Also enclosed is preliminary irlformHion from Dr. Sherins, NIH, 
regarding the study (In hypogonadal men conducted dt. NIH. 

This study should fJrobahly he cor'1pleted by i~ay, ,':;3:' (lnd we will 
submit the infor~ation to you as soon as it is available. 

We have followed your instructions (lnd we rave not initiated any fur
ther clinical stlJdies before cOf'1pleting the hYPl)gonadal men pharmacokir.etic 
study (point 1 under' i1edical in your July 28,1986 letter). 

We would I ike to authorize cross-reference to this [NO to Stolle 
Research and DE'velopr'lent Corp. (Dr. Lee Beck), Agency for Internation3l 
Developrlent (Dr. ,]ar'1es Shelton), and CO'mAD, Eastern Virginia i1edical School 
(Dr. Gary Hodgen). 

GIZ:rt 
Enclosure 
cc: Lee R. Beck, Ph.D. 

James D. Shelton, M.D. 
Gary D. Hodgen, Ph.D. 
Richard J. Sheri ns, t1.D. 

Most cordially, 

/ 

/-:' _ ....... -,-/ 
1(' 4 

,'/ 
(: .... -.' L • 

J Gerald L,'tatuchni, t1.D., ~1.Sc. 
Director 

THE :\1d;r\ W :\UJ)IC\l CENTER OF ~mRTHWESTERN ('NIVERSITY 



porf( PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Solomon Sobel, 11.0. 
Di rector 
Division of Metabolism and Endocrine 

Drug Products HFN-810 
Food and Drug Administration 
Rockvil Ie, MD 20857 

Dear Dr. Sobel: 

ATTACHMENT 3c 

Northwestern University 
Suite 1525 
875 North Michigan A venue 
Chicago, Illinois 60611 
(311)~5 

Cable: P ARFR Chicago, Illinois 

Februa ry 2, 1 <187 

RE: IND 28,263 
Norethindrone/Ethinyl Estradiol 

Microspheres 

In reference to the above-mentioned IND, please note that Northwestern 
University (PARFR) will not conduct and/or sponsor ~he Phase I clinical 
tri al. I-Ie woul d 1 ike to authori ze cross-reference to th; s I NO to Stoll e 
Research,~ Develnpillent Corporation laboratories ([Jr. Lee Seck), Agency 
for International Jevelopl1ent (Dr. ,Jal1es SheltIJn), and CONRAD - Eastern 
Virginia r~edical School (Dr. Guy Hodgen). 

If any of these instltutions will conduct the Phase r clinical trial, 
they will be responsible to comply with your additional inforl1ation 
request dated September 8, 1986. 

It is our understanding that no further inforrlat.ion or reporting is 
needed frol1 IJS. 

G I Z: rt 
Enclosure 
cc: Lee R. Beck, Ph.D. 

James D. Shelton, M.D. 
Gary D. Hodgen, Ph.D. 

ilost cordially, 

, ~ .. ---) /. 

~ 
. __ . r- ., 

'/!.:. Y / . r: ./ A <.. h I 

" Gerald r. Za.t-trchni , M.D., M.St:. 
Director 

THE :\l~-<;A W\lEDlCAt CE~TER 0 ... ~ORTHWESTER~ l:NIVERSITY 
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fE(f( ?ROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

SolO111on Sohel, 11.0. 
Director 
Division of Metabolis~ and Endocrine 

Drug Products HFN-810 
Food and Drug Ad~inistration 
Rockville, MD 20857 

Dear Dr. Sobel: 

ATTACHMENT 3d 

NorthwC5icm Unive.,.,ity 
Suite 1515 
875 North Mjchigan A venue 
Chicago, lIIino;s 6{)6 tl 
(]12)~ 

Cable: PARfR Chicago, Illinois 

February 2, 1987 

RE: IND 28,102 
Levonorgestrel Microspheres 

In reference to the above-~entioned [NO, please note that Northwestern 
University (PARFR) will not conduct and/or sponsor the Phase [ clinical 
trial. ~Je would like to authorize cross-reference to this INO to Stolle 
Research ;;, Develo;)I'lent Corporation lat:oratories (Dr. Lee Reck), Agency 
for International JevelOpll€nt (Dr. ,lailles Shelton), Jnri CONRAD - Eastern 
Virginia 11edical ScilOol (Dr. r,ary Hodgenl. 

If any of trlese institutions will conduct the Phase I clinical trial, 
they will be responsible to comply with your additional infornation 
request dated Septe~ber H, 1986. 

It is our understanding that no further infor~ation or reporting is 
needed f ro~ IJ S • 

G I Z: rt 
Enclosure 
cc: Lee R. Beck, Ph.D. 

James D. Shelton, M.D. 
Gary O. Hodgen, Ph.D. 

no s t co rd i all y , 

r. '/ / /' 
)

f/f '.1/ 
~ ... _ .. c-

" / 

/ Gera 1 d I. ldttl'chn i , 11.0 ., ~1. S c • 
Director 

-28 



(.D(f( 
PROGRAM FOR 
APPLIED RESEARCH ON 
FERTILITY REGULATION 

Jeff Spi e 1 er 
Research Division 
Office of Population 
Agency for International Develop~ent 
Washington, D.C. 20523 

Dear Jeff: 

ATTACHMENT 4a 
Northwestern University 
Suite 1525 
875 North Michigan A venue 
Chicago, flIinol-; 60611 
(311) 664-0085 
Cable: PARFR Chicago, Illinois 

February 20 s 1987 

By separate fTlai I, we ue sending you the material requester] in your 
January 27th lp.tter. ;>lp.ase note that SOrle technical reports (~;ee 
enclosed list) are still not available to PARFR. As soon as they are 
received, copies will he forwarrlerl to you. 

If you need additional rlaterial, rlease advise me in writing. 

G IZ: rt 
Enclosures 

r~ost cordially, 

~J /~ 

/ /' ( 

.' "/' ~ ,I, 
;? " 

'/ Gerald I. tatuchni, ~1.D., M.Sc. 
Director 

nn: :\Il-(;'\ W \1 E 1>1(,..\ I. n:~n:R OF :'IiORTHWESTERN l'~I\,ERSITY 
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P.1. PARFR # 

Asch 347 

Asch 361 

Chatterton 309 

Croxatto 391 

Goldberg 315 

Lewis 362 

Rebar 391 

Wa 11 e r 338UI 

Waller 3391J I 

Zaneve1d 338 

Zaneve1d 339 

ATTACHMENT 4b 

TITLE 

"Studies on the Anovulatory Potency 
and Side Effects of an Inhibitory 
Analog of LH-RH in Cyno~ologous 
rlonkeys" 

"Testosterone t1icrocapsule Formula
tion Study" 

"Ovulation Inhibition hy Anordrin" 

"Progesterone Microcapsules for 
Nursin<j Women" 

"IrlrlUnologic Suppression of Fer
tility by Synthetic Antigenic 
neterminants of Lactate 
Dehydro<jenase-C4, Extension of 
PARFR-232" 

"Combination Injectahle Steroidal 
Microsphere - Continuation of 
PARFR-332" 

"Phase I Progesterone Ili crocapsul e 
Clinical Trial" 

"Toxicology Studies of Acrosin 
Inhibitors" 

"Toxicology of Silicone Implanted 
(SHIJGS) in the Va s Deferens" 

"Or=veloprnent of SperfTl Enzyme 
Inhibitors as Vaginal 
Contraceptives" 

"Shug Device Studies" 

-30-

RE~SON -----:.. 

See enclosed letter. 

See enclosed letter. 

Final phar~acokine
tic studies being 
analyzed. 

Study ongoing -
fi nal report expected 
in Apr'i I • 

See enclosed letter. 

See enclosed letter. 

Project ongoing -
fi na I report expec ted 
i n ~lay. 

See enclosed letter. 

Project ongoing -
final report expecte'j 
in Ap r i I - May. 

Project ongoing -
fi na I report expec tee 
i n Ap r i I - May. 

Project ongoi~y -
final report expectec 
in Ap r i I - r~ay. 



Scientific Travel 

1. Research progress was monitored by review of technical reports and site 
visits. During this ~Aporting period, the following visits were made by 
PARFR staff: 

a. 8/13-17/86 -- t,lfredo Goldsrllith, ~~.D., M.P.H.; Instituto Chileno de 
t~edicine RefJrorJuctiva, Sanf:iago, Chile (PARFR-386C -- Horacio B. 
Croxatto, M.D.). 

b. 8/23-26/86 -- Alfredo Goldsl'lith, t1.D., M.P.H.; Associazione per 
Studio della Rif)(uduzivllE: ll"lcillo '::)."Y~~.-Jb6I - '';lUSCppC [jGndyiano, 
M.D. ) • 

c • 3/ 4 - 9 / 8 7 - - I' 1 f red 0 Gold S 1'1 i t h, M. D ., M. P • H .; Ins tit u t 0 Chi 1 en 0 d e 
t1e d i c i n eRe pro Ii I Jet i va, San t i ago, Chi 1 e (P A R F R - 386 C - - H 0 r a c i 0 B. 
Croxatto, M.D.). 

2. Drs. Alfredo GolcJslnith dnd Joiln Sciarra attended a [;leeting with AID in 
Washington, i).(. on Sr'ptel'loer 8, 19116, to discuss the transfer of projects 
to other AIO-supported dtjencies. 

3. Diane Krier-t'1orr'0I'-/ dtt('rllip.cl a f:leeting with AID in Hashington, D.C. on 
September :l, 19i3h, to discuss the Indo-U.S. Irnmunology Agreement. 

4. Dr. Alfredo (ioldsl;lith atL~nded a fleeting with AID in vJashington, D.C. on 
October 15, 19H6, tv present to CONRAD staff the PARFR portfolio of 
activities. 

5. Drs. Alfredo Golds~ith, Gerald Zatuchni. John Sciarra, Ricardo Asch, 
Kamran r~oghi~;si, and ,Joe Leigh Sif:lpson attencferl the 12th IFFS Congress 
t~eeting in Sln<japore on October 27-31, 1986. No cost was charged to AID. 

6. Dr. Alfredo Goldsl'lith represented PARFR at a \.JHO meeting in Havana, Cuba 
on November 14-20, lY1l6. No cost was charged to AID. 

7. Drs. Alfredo (.ioldsl:lith and John Sciarra attended a meeting with AID in 
\'Jashington, D.C. on Decefllher 8, 19136, to discuss termination procedures 
and attenrl a debriefing regarding the Cooperative Agreement. 

-31-

8. Dr. Alfredo Goldsmith attended a meeting with the FOA in Rockville, Maryland 
on February 17, lLJ87, in relation to Phase II and III of the Poly NET 90 
study. 

9. Drs. Alfredo Goldsmith and John Sciarra attended the Post-graduate Course 
in Seville, Spain on April 8-11, 1987, and delivered four lectures. No 
cost was charged to AID. 

10. Drs. Gerald Zatuchni and John Sciarra attended the gth Postgraduate Course 
on J nf e r til i t Y / Fer til i t yin Flo r e n C e, I tal yon t1a y 20- 2 '3, 1 987. No cos t 
was charged to AID. 

11. Dr. Gerald Zatuchni 'tlas the external reviewer for two Ph.D. dissertations 
on the topic of the IUD at the Univt:.'sity of Utrecht, The Netherlands in 
June, 1987. No cost WdS charged to AID. 



LDC Invol vement 

During this reporting period, the following subagreements in LDCs were 
termi nated : 

1. PARFR-386C "Phase II Poly NET 90 Injectable Study" 
Horacio B. Croxatto, M.D., Instituto Chileno de Medicina 

Reproduct i 'la, 
Santiago, Chile 

2. PARFR-386M -- "Phase I I Poly NET 90 Injectahle Study" 
Roherto Rivera, M.D., Instituto de Investigacion Cientifica, 
Durango, Mexico 

3. PARFR-388M -- "Phase I Poly NET 30 Injectable Study" 
Roberto Rivera, M.D., Instituto de Investigacion Cientifica, 
Our an go, ~1e xi co 

4. PARFR-391C -- IIProgesterone Microcapsules for Nursing Women" 
Horacia B. Croxatto, M.D., Instituto Chileno de Medicina 

Reproductiva, 
Santiago, Chile 

-32-



LDC Involvement (cont'd) -33-

LDC Research Funds 
For the period 7/1/81-6/30/87, the following funds were expended for research 

in LDCs: 

Country & PARF~ # 

ARGENT! NA 
PARFR-367 

BRASIL 
- PARFR-318B 

PARFR-328B 
PARFR-389 

CHILE 
PARFR-301C 
PARFR-310C 
PARFR-311C 
PARFR-316C 
PARFR-327C 
PAHFR-341C 
PARFR··386C 
PARFR-391C 

EGYPT 
PARFR-300E 
PAHFR-314E 

HONG KONG 
PARFR-366 

MEXICO 
PARFR-300~1 
PAKrK-330M 
P ~RFR-341 ~1 
P ~HFR-386t~ 
PARFR-388M 

THAILAND 
PARFR-354 

VENEZUELA 
PA~FR-305V 
PARFR-322V 
PARFR-327V 

TOTAL BRASIL: 

TOTAL CHILE: 

TOTAL EGYPT: 

TOTAL t1EX I CO: 

TOTAL VENEZUELA: 

TOTAL LDC: 

Budget (Doll ars) 

$ 9,900 

14,982 
14 ,122 
1 ,795 

$ 30,899 

31,476 
8,000 
9,000 

27 ,000 
20,880 
45,419 
25,036 
8,094 

$174,905 

11 ,930 
5,400 

$ 17,330 

5,302 

23,056 
28,710 
36,135 
25,762 
60,465 

$174,128 

9,800 

24,049 
3,600 

19,535 

$ 47,184 

$469,448 

Total Expenditures 
To Date 

$ 

$ 

9,900.00 

14,701.49 
10,792.00 
1,795.00 

27,288.49 

31,476.00 
8,000.00 
9,000.00 

27,000.00 
20,880.00 
10,811.00 
20,832.80 
8,094.00 

$136,093.80 

11 ,930.00 
5,400.00 

$17.330.00 

2,564.20 

23,:)56.00 
28,410.00 

3,326.00 
22,267.00 
59,185.00 

$136,244.00 

9,633.61 

21,512.10 
3,600.00 

17,043.23 

$ 42,155.33 

$381,209.43 

http:381,209.43
http:42,155.33
http:17,043.23
http:3,600.00
http:21,512.10
http:9,633.61
http:136,244.00
http:59,185.00
http:22,267.00
http:3,326.00
http:28,410.00
http:23,f)56.00
http:2,564.20
http:17,330.00
http:5,400.00
http:11,930.00
http:136,093.80
http:8,094.00
http:20,832.80
http:10,811.00
http:20,880.00
http:27,000.00
http:9,000.00
http:8,000.00
http:31,476.00
http:27,288.49
http:10,792.00
http:14,701.49
http:9,900.00


Subagreements Terminated During the Period 

7/1/86 - 6/30/87 

PROJECT # TITLE/INVESTIGATOR/INSTITUTION 

INCLUSIVE 
PROJECT 

DATES 

309 

309a 

315 

337T 

338 

338UI 

339 

"O vu1ation Inhihition by Anordrin" 
Robert T. Chatterton, Ph.D. 
Northwestern Univ~rsity Merl. School 
Chicago, Illinois 

';Toxicity Stlldi('s of /\nordrin" 
Donald P. \·/aller', PhJ). 
The University of I I linois at 

Chi cago 
Chicago, Illinois 

"Irnrnunoloyic Sllppression of Fer
tility by Synthetic /\ntigenic 
De t e rr'1 i n d n t S 0 f L il eta t e 
Dehydroyrnasr-C4, Extension of 
PAf~FR-232" 

Erwin Goldherg, Ph.D. 
NorthwestL'rn llniversity 
Evanston, II I innis 

"Intracervicdl Device 
Acceptah ~ I i ty St llOY" 

Roche-Ile iL Shain, Ph.D. 
The Universlty of Texas Health 

Science Center 
San Antonio, TpXdS 

"Deve1opmrnt of SfJerin Enzyme 
Inhibito:'s dS Vaginal 
Contraceptives" 

Lou r ens ,J. I) • Zrlnevelcl, D.V.M. , 
Rush-Presbyterian-St. Luke's 

t~edicd1 Center 
Ch i cag 0, I II i nr) is 

"Toxicology Sturlies of Acrosin 
Inhibitors" 

Donald P. Wa 11 e r , Ph.D. 
The lJniversity of 111 i noi s at 

Chicago 
Chi cago, I II i noi s 

"SHUG Device StlJdies" 
Lourens ,J. [). ?'clneve1d, f).V.t~., 

Rush-Presbyterian-St. Luke's 
r·1ed i ca 1 Center 

Chicago, Illinois 

Ph.D. 

Ph.D. 

1/1/82-
6/30/86 

7/1/85-
9/30/86 

3/1/82-
12/31/86 

6/1/83-
6/30/86 

7/l /83-
3/31/87 

7/1/84-
12/31/86 

7 /l /83-
3/31/87 

EXPENDITURES 
THIS PERIOD 

$ 83,531.83 

42,966.79 

103,452.93 

2,411.51 

77 ,636 .89 

29,353.89 

24,448.83 

-34-

TOTAL 
EXPENDITURES 

$ 300 , 1 12 .00 

93,313.00 

466,995.00 

12,420.68 

199~931.00 

84,866.00 

70,453.83 



Subagreements Terminated Dilling the Period (cont'd) 

PROJECT # TITLE/INVESTIGATOR/INSTITUTION 

339UI 

341 

355 

356a 

359 

360 

363 

"Toxicology of Silicone Irlplanted 
(SHUG) in the Vas Deferens 

Don a 1 d P. ~J a I 1 E f, Ph. D • 
T h f; U n i v e r sit y 0 f I I lin 0 i sat 

Chicago 
Chicago, Illinois 

" P has e I I) 0 I y N E.T YO! n j e c t a ~) I e 
Study" 

Charles E. Flowers, Jr., M.D. 
The University of Alahama 
BirfllinU~laPl, Alabama 

"EnhJncer:lent of the Secretory 
1m rlU n e f< e s I.' (Hl S C' t 0 Ul H - C 4 01 

Nancy,J. Alexander, Ph.D. 
t-1edical r~(!sl:'drch FOllrwation 

of Ore<jon 
Portland, Ore~on 

"DevelolWlent of an !PlnJunocon-
traceptive Vaccine: Role of 
23-Kd fHlt i 'len in !rnllunoi nfer-
til i t Y ,1 n d Fer til it y R e q u 1 a t ion" 

Rajesh K. Naz, Ph.D. 
The George Wc1shinuton University 

~1edical Center 
\~a s hi n lJ ton, I). r:: • 

"Active Illlillunization of Non-Human 
Primates and Rahbits with Zona 
Pellucida Proteins" 

Ronnie S. DIJrlhar, P~l.l). 

Baylor College of r1edicine 
Houston, Texas 

"Inter- and Intra-Cycle Variation 
of Genital Per'oxidClses in \.Jomen" 

John C.M. Tsibris, ?h.D. 
Th e lJ n i ve r sit y 0 f I I lin 0 i s 

at Chicdgo 
Chicago, Illinois 

"Lahoratory Studies on an 
Ant i slwri'ldtc)(jeni c I\gent - THP 
for COf1~r()l rJf j~ale Fertility" 

John P. 'dietw, Ph.i). 
UniversiLy of Western Ontario 
London, Ontario, Canada 

INCLUSIVE 
PROJECT 

DATES 

7/1/84-
3/31/87 

12/) /83-
12/31/85 

4/15/84-
12/31/86 

12/1/84·· 
6/30/86 

6/1/84-
9/30/86 

7/1/84-
9/30/86 

10/1/84-
12/31/86 

EXPUlDITURES 
THIS PERIOD 

$ 75,082.05 

32,153.90 

11,976.01 

11 ,032.88 

20,287.10 

31,775.70 

5,250.67 

-35-

TOTAL 
EXPENDITURES 

$147,740.00 

76,126.23 

98,820.71 

98,190.16 

117,835.66 

YQ,817.35 

93,968.97 



Subagreements Terminated During the Period (cont'd) 

373 

375 

378 

379 

380 

382 

384 

TITLE/INVESTIGATOR/INSTITUTION 

"gO-Day Levonorgestrel 
Mi crospheres" 

Danny H. Lewis, Ph.D. 
Stolle Research ~ Development 

Corporation 
Decatur, Alahama 

"Saboon Immunologic Evaluation 
wi t h LDH- C4 and In Vit ro 
Fert i 1 i zat ion Stllrli t~S in 
Rodents" 

Kenneth S.K. Tung, N.D. 
Uni vers ity of Ne~" r1exi co 
Alb~querque, New Mexico 

"Preparation of Testosterone 
Microspheres" 

Danny H. Lewis, Ph.D. 
Stolle R~search ~ Oevelopment Corp. 
Lebanon, Ohio 

"Idiotope Vaccine for' Sperm-
Ta rgeted Illll'lUIlOCOn t racept ion" 

Christopher P. ~~rjrron, Ph.D. 
Duke Universit,l i~eriicill Center 
Durharl, North Cilrol ina 

"PreliminCtry EVclll1ation 0f 3-r~ 
Impression Material as an 
Injectahle 'las Occlusive Device" 

Lourens ,LD. Zanevelcl, D.V.M., Ph.D. 
Rush-PresbyteriJn-St. Luke's 

r1edical Ce,lter 
Chicagn. Illinois 

"Postcoi tdl Effectiveness of the 
Vaginal Spermicidal 8arrier" 

Gerald S. Bernstein, Ph.D •• M.D. 
Professional Staff Association, 

Los Angeles CCJllnty, IJniversity 
of Southern Califor'nia nedical 

Los Angeles, Cal ifor~ia 
Cent 

"Effects of [ml111lnization of Female 
Baboons wi tfl Zone' Pe 11 uc i tia 
Antigens on Ovarian Functions" 

Vernoil C. Stevens, ilh.D. 
The Ohio State University 

Research Foundation 
Columbus, Ohio 

INCLUSIVE 
PRO,JECT 

DATES 

4/1/85-
3/31/86 

5/1/85-
9/30/86 

711/85-
9/30/86 

8/1/85-
9/30/86 

8/1/85-
4/30/86 

1011 /85-
9/30/86 

711/85-
4/30/186 

EXPENDITURES 
THIS PERIOD 

$ 11,234.00 

40,935.41 

6,538.85 

26,861.24 

1,474.56 

2,798.81 

14,310.48 

TOTAL 
EPEND ITURES 

5 67,404.00 

62,576.00 

39,233.00 

67,143.52 

10,832.00 

3,651.68 

25,624.05 

http:25,624.05
http:14,310.48
http:3,651.68
http:2,798.81
http:10,832.00
http:1,474.56
http:67,143.52
http:26,861.24
http:39,233.00
http:6,538.85
http:62,576.00
http:40,935.41
http:67,404.00
http:11,234.00


Subagreements 1'erminated During the Period (cont1d) 

PROJECT # TITLE/INVESTIGATOR/INSTITUTION 

385 

386/\ 

386C 

386F 

386I 

386J 

386M 

IIToxicity Study of an Iodine 
Transcervi cal Steri 1 i Z(j t i on 
Medi lll'l" 

Don a 1 d P. \~ all e r, P. D • 
The Boarrl of Trustess of The 

University of Illinois 
Ch i c ago, III i no i s 

IIPhase I I Poly ~~ET 90 Inject;;!b1e 
Study" 

Howard ,.1. fatlJl'l, 11.1). 
Emory University 
Atlanta, Genr~ia 

"Phase I I f)oly NET 90 Inje:tab1e 
Study" 

H 0 r a ( i 0 i3. C r G x il t to, M. D • 
Ins tit u to Ch i 1 en 0 d e ~1ed i c ina 

Reproductiva 
Sa n t i a ~l 0, Ch i 1 e 

"Phase I I Poly NET ')0 Injectable 
Study" 

JerollJe ,]. HoU::lan, f1.D. 
Mount Sinai :1edical Center of 

G rea t e r ~·1 i ,JI'1 i 
Niailli :1eactl, Florida 

"Phase II Poly rjET 90 Injectable 
Study" 

Giuseppe f3enayiano, r1.D. 
Associazione per Studio della 

Riproduzione !Jrlana 
Rome, Italy 

IIPhase II Poly NET 90 IrJjectab1e 
Study" 

Andrew M. Kaunitz, M.D. 
University Hospital of 

Jacksonvi 11 e 
Jacksonvi 11 e, Florida 

"Phase I I Poly ~~ET 90 Injectable 
Study" 

Roberto Riverd, M.D. 
Instituto de Investigacion 

Cientifica 
Our an go, [) u ran IJ 0, t1e x i co 

INCLUSIVE 
PROJECT 

DA TES 

11/1/85-
6/30/86 

12/1/85-
3/31/87 

12/1/85-
3/31/87 

12/1/85-
3/31/87 

12/1/85-
3/31/87 

12/1/85-
3/31/87 

12/1 /85-
3/31/87 

EXPENDITURES 
THIS PERIOD 

$ 47,555.00 

22,679.14 

16,802.80 

35,839.61 

14,914.00 

18,278.33 

18,760.00 

-37-

TOTAL 
EXPENDITURES 

$ 47,555.00 

25,336.30 

20,832.80 

46,111.43 

18,249.00 

23,528.00 

22,267.00 



Subagreements Terminated Duriny the Period (cont'd) 

. PROJECT # TITLE/INVESTIGATOR/INSTITUTION 

387N 

387P 

387T 

388 

388M 

391 

391C 

CO-RI-001 

"Philse II Poly NET Cje lnjectal)le 
Study - Pharrndcokinetics" 

Brij B. Saxena, Pn.D., D.Sc. 
Cornell Univ(~rsity MedictJ1 College 
New '(0 rk, New '(I) rk 

"Phase II Poly NET lJ{) Injectable 
Study - Pfldl'llIdcokinetics" 

David Archer, M.D. 
Magee WOlllen l s Hospital 
Pittsburyh, Pennsylvania 

"Phase I Poly NET 90 Injectable 
~tudy - Pharrnacokinetics" 

Jose P. Balrnaceda, M.D. 
The University of Texas Health 

Science Center 
San Antonio, Texas 

"Preparation and Characterization 
of Poly NET 30 Microspheres for 
Phase I Clinical Study" 

Danny H. Lewis, Ph.D. 
Stolle Research & Development Corp. 
Decatur, Alabama 

"Phase I Poly NET 30 Injectable 
Study" 

Roberto Rivera, M.D. 
Instituto de Investigacion 

Cientifica 
Durango, Du rango f 11exi co 

"Phase I Proyestercne Microcapsule 
Clinical Trial" 

Robert W. Rebar, M.D. 
Northwes tel'n lJn i vers i ty 
Chicago, Illinois 

"Progesterone Microcapsules for 
Nursing Women" 

Horacio B. Croxatto, M.D. 
Instituto Chleno de Medicina 

Reproductiva 
Santiago, Chile 

"Training and Collaboration in 
~10 1 e c u 1 arB i 0 logy" 

William IL Chin, ~1.D. 

Joslin Diabetes Center 
Boston, Massachusetts 

INCLUSIVE 
PROJECT 

lJl\TES 

12/1/85-
3/31/87 

12/1 /85-
3/31/87 

12/1/85-
11/30/86 

11/1/85-
3/31/86 

3/1/86-
2/28/87 

9/1/86-
3/31/87 

6/1/86-
3/31/87 

10/1 /85-
6/30/86 

EXPENDITURES 
THIS PERIOD 

S 85,953.46 

82,195.37 

68,192.79 

11 ,724.00 

59,185.00 

35,164.27 

8,094.00 

6,382.00 

-38-

TOTAL 
EXPENDITURES 

S 99,532.00 

95,951.00 

68,192.79 

29,307.00 

59,185.00 

35,164.27 

8,094.00 

33,350.08 



.. 

Subagreements Terminated During the Period (cont'd) 

PROJECr # TITLE/INVESTIGATOR/INSTITUTION 

CD-RI-002 "Training ar:d Collaooration in 
Bovine ar.d Murine In Vitro 
Fertilization and Gamete Culture Ol 

Neal L. Fir'st, Ph.D. 
University of Wisconsin - Madison 
Madison, Wisconsin 

CD-RI-U05 OITraining dnd Collaboration in 
Irnrlunocont racept i on Ol 

Deborah Anderson, Ph.D. 
Briyham aneJ \'Iomen's Hospital 
Boston, Mass3chusetts 

CD-RI-006 OITraininy and Collaboration in 
IITlmunocont racept i on Ol 

Anthony G. Sacco, Ph.D. 
Wayne State University 
Detroit, Michigan 

CD-RI-007 OITraining and Collaboration in 
Immunocont racept i on Ol 

Erwin Goldberg, Ph.D. 
Northwestern University 
Evanston, III i noi s 

CO-RI-010 "Training and Cojllaboration in 
Peptide Synthesis and 
Purification Ol 

Jean Rivier, Ph.D. 
The Salk Institute 
La Jolla, California 

INCLUSIVE 
PROJECT 

DATES 

10/21/85-
3/31/86 

4/27/86-
6/30/86 

7/l /86-
11/30/86 

7/14/86-
9/13/86 

1/1/87-
6/30/87 

EXPENDITURES 
THIS PERIOD 

$ 5,119.12 

7,835.39 

15,241.34 

17,927.00 

23,280.00 

-39-

TOTAL 
EXPENDITURES 

$ 7,249.12 

7,835.39 

15,~41.34 
, \ 

17,927.00 

23,280.00 



Subagreements Terminated During the Period (cont'd) 

PROJECT # TITLE/INVESTIGATOR/INSTITUTION 

Di reet Payments 

0-69 

0-70 

Mlerican Scientific Products 
Sarstedt, Inc. 

- Blood saJ~lpl inU tuhes 

Serono Diagnostics, Inc. 
Vira CheJTlicals, Inc. 

- RIA reagents 

0-71 Scientific Supply Conpany 
- Pregnancy tests 

0-74 Stolle Research & Developnent Corp. 
- NET R I As 

0-75 University of South Alabama 
- Histopathology studies 

0-76 Cornell University r1edical College 
- NET RIAs 

0-77 Donald P. Waller, Ph.D. 
- Preparation of IND 

0-78 Danny H. Lewis, Ph.D. 
- Preparation of documents for FDA 

INCLUSIVE 
P ROJ E CT 

DATES 
EX PEND ITURES 
THIS PERIOD 

$ 368.66 

13,175.67 

1,023.75 

32,420.00 

12,480.00 

1 ,000.00 

3,600.00 

3,000.00 

-40-

TOTAL 
EXPENDITURES 

$ 1,738.94 

33,059.57 

3,439.40 

33,090.00 

35,100.00 

1,000.00 

3,600.00 

3,000.00 
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PERSONNEL 

Effort and salary expenditures of PARFR personnel for this reporting period 
7/1/86-6/30/87 are listed below: 

Staff and Title 

John J. Sciarra, M.D., Ph.D. 
Principal Investigator 

Gerald I. Zatuchni. ~~.D., M.Sc. 
Dirp.ctor 

Alfredo Goldsm~th, M.D., M.P.H. 
Head, Research Project Development 

Diane Krier-Morrow, M.B.A.* 
Director of Administration 

Mary Nemeth 
Administ.'ator 

KLiveni a Thoinas 
Secretary I I 

Asenath Williamson** 
Secretary I 

Josephine Harris*** 
Sec reta ry I 

Fringe Benefits 

* Terminated 9/30/86. 
** Terminated 1/9/87. 

*** Terminated 10/5/86. 

$39,365.93 

Effort in 
Man-Months Sa 1 a ry 

1 .2 $ 6,794.04 

10.2 57,689.04 

11.4 64,482.84 

3.0 12,470.02 

12.0 20,700.83 

12.0 23,700.86 

6.7 10,518.27 

3.2 5,189.62 

http:5,189.62
http:10,518.27
http:23,700.86
http:20,700.83
http:12,470.02
http:64,482.84
http:57,689.04
http:6,794.04
http:39,365.93
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CONSULTANTS 

For the period 7/1/86-6/30/87, the fo11awing is a list of Program Consultants, 
indicating their areas of expertise, contributions to the program, and payment 
thereof. 

Consultant 

David A. Edelman, Ph.D. 
Giostatistician 

Forrest C. Greenslade, Ph.D. 
Regu"latory Affairs Specialist 

Denise T. Resnik 
Regulatory Affairs Specialist 

Donald P. Woller, Ph.D. 
Reproductive Toxicologist 

Pur'pose 

Consultant Services 
4/1 / -6/30/86 

Consultant Services 
7/8-8/11/86 

Consultant Services 
4/15-5/3/86 

Consultant Services 
4/15-5/3/86 

Consultant Services 
7/14/86 

Effort Fee 

16.5 days $3,877.50 

2.5 days 581.50 

day 251.27 

4 days 900.00 

1 day 50.00 

TOTAL $5,666.27 
------,..-:~. 

http:5,666.27


BUDGET AND EXPENDITURES UNDER AID/DPE-0546-A-OO-l003-00, 
EFFECTIVE 7/1/81-6/30/87 

TCTAL APPROPRIATION: $11,160,000 
($10,460,000 PARFR and 5700,000 add-on Indo-U.S. Immunology Agreement) 

7/1/81 - 6/30/87 
Budget Tota-I 

Categort Aeeroeriation ExeenditlJres 

Resea rd $ 6,075,123 $ 6,075,122.62 

Workslloes and 
Pu61ications 451 ,455 451,454.53 

Consultants 158,542 158,542.16 

Trave 1 484,159 484,159.09 

Salaries and Fringe 
Benefits 1,521 ,831 1,521,831.43 

Sueelies, COJTlmu n i .-
cations and Rent 729,893 729,893.31 

Eguiement 12,511 12,511.35 

Indirect Costs 1,026,486 1,026,485.51 

Indo-U.S. Agreement 700,000 700,000.00 

$11 ,160,000 $11,160,000.00 

-43-

http:11,160,000.00
http:700,000.00
http:1,026,485.51
http:12,511.35
http:729,893.31
http:1,521,831.43
http:484,159.09
http:158,542.16
http:451,454.53
http:6,075,122.62


EXPENDITURES UNDER AID/DPE-0546-A-00-l003-00 
DURING THE PERIOD 7/1/86-6/30/87 

Expended Expended 
Category 7/l /81-6/30/86 7/l /86-6/30/87 

Resea rch $4,792,801.84 $1,282,320.78 

Workshoes & Publications 451,454.53 - 0 -

Consultants 145,275.89 13,266.27 

Travel 464,778.91 19,380.18 ---
Salaries & Fringe Benefits 1 ,280,919.98 240,911.45 

Sueelies, Communications 
and Rent 625,090.86 104,802.45 

Eguiernent 12,511.35 - 0 -

Indirect Costs 900,146.62 126,338.89 

Indo-U.S. Agreement 165,499.61 534,500.39 

TOTAL: $8,838,479.59 $2,321,520.41 
-=---~ -= - ----.......... ,. 

. __ ..... ~: ___ 30_ a __ .". 

-44-

Total Expended 
7/1/81-6/30/87 

$ 6,075,122.62 

451,1\54.53 

158,542.16 

484,159.09 

1 ,521 ,831.43 

729,893.31 

12,511.35 

1,026,485.51 

700,000.00 

$11,160,000.00 
L _ ___ .... .- .. _~~ .. _.-=a 



BUDGET AND EXPENDITURES UNDER THE PARFR INDO-US IMMUNOLOGY AGREEMENT 
AID/DPE-0546-A-OO-10U3-00 
EFFECTIVE 9/1/85-6/30/87 

TOTAL APPROPRIATION: $700,000 

9/1/85 - 6/30/87 
Budget Total 

Category ,LI.ppropriation Expenditures 

Indirect Costs $ 49,147 $ 49,146.33 

Surp1ies 58,424 58,424.09 

Equipment 390,058 390,058.28 

Trave 1 97,411 97,411.37 

Subagreements 104,960 104,959.93 

TOTAL: $700,UOO POO ,000 .00 
~.:a..::a.:--=- ~~::a:::..:zo'3~~_~ 
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EXPENDITURES UNDER THE PARFR INDO-US IMMUNOLOGY AGREEMENT 
DURING THE PERIOD 7/1/86-6/30/87 

AID/DPE-0546-A-OO-I003-00 

Expended Expended Total Expended 
Category 9/1/85-6/30/86 7/1/86-6/30/87 9/1/85-6/30/87 

I nd i I~ect Costs $ 10,251.76 $ 38,894.57 $ 49,146.33 

Supplies 15,792.27 42,631.82 58,424.09 

lquip::icnt 97,637.49 292,420.79 390,058.28 

Tra ve 1 12,720.01 84,691.36 97,411.37 

Subagreements 29,098.08 75,861.85 104,959.93 

TOTAL: $165,499.61 $534,500.39 $700,000.00 
-.-.----*-~--=~ 

a- _______ ... ~ __ ,. .... '::11 " ___ a- __ .. __ --=-.-
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http:700,000.00
http:534,500.39
http:165,499.61


EQUIPMENT PURCHASED FOR THE NATIONAL INSTITUTE OF IMMUNOLOGY 
UNDER THE PARFR INDO-U.S. IMMUNOLOGY AGREEMENT 

Company 

General Electric 

Precision Systems 

Forma Scientific 

Bachofer Gmhh 

GCA Corporation 

Schueler and Company 

r1edical SystefTl Corporation 

Fisher Scientific Products 

C. Reichert Optische Werks 

Jeo 1 Ltd. 

Polysciences, Inc. 

Reichert Jung 

A~erican Scientiflc Products 

Thomas Scientific 

Cryo Resources 

International Biotechnologies 

Beckman Instruments 

Applied Biosystems 

Pharmacia, Inc. 

8rief Description 

U 1 t ra sou nd eqlli prlent 

Osmometer 

C02 Incuhators 

Micro-~anipulator 

Ce 1 1 f u :; ion s y stem 

Pipette puller 

~1i croforge 

Hi crocentri fuge 

Ul trc:mi crotome 

Microscope 

Microslicer and knife 

MicrotofTle 

Pi pette 

Powerpods 

Semen analyzer 

DNA Sequencing Apparatus 

Computer software 

Protein sequencer 

Power supply 

Cost 

$ 50,150.00 

4,083.00 

8 , 1 51 .00 

10,595.00 

16,573.22 

3,006.00 

4,179.99 

795.00 

18,926.75 

72 ,868.99 

9,520.00 

11 ,166. 14 

2,175.43 

17,501.26 

52,476.00 

2,960.00 

3,845.00 

100,000.00 

1,103.50 

$390,058.28 ...... --.,. -------=-=-

-47-
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TECHN I CAL REPOfH PfWL' ECT SUI1MAH I ES 

The following final technical rep0rt summaries are included here; the complete 
final technical reports are included in Voll/me:; II and III. 

PARFR # P.I. 

309 Robert T. Chatterton, 
Ph.D. 

309a Donald P. Waller, 
Ph.D. 

315 Erwi~ Goldberg, Ph.D. 

337T 

338 

338UI 

339 

339U1 

341 

355 

356a 

359 

Rochelle N. Shain, 
Ph.D. 

Lourens J.D. Zaneveld, 
D.V.M., Ph.D. 

Donald P. Waller, 
Ph.D. 

Lourens J.D. Zanevelrl, 
D.V.M., Ph.D. 

Donald P. Waller, 
Ph. D. 

Charles E. Flowers, 
Jr., M.D. 

Nancy J. Alexander, 
Ph.D. 

Rajesh K. Naz, Ph.D. 

Bonnie S. Dunbar; 
Ph.D. 

Institution 

Northwestern University 

The University of 
Illinois at Chicago 

Northwestern University 

The University of Texas 
Health Science Center 
at San Antonio 

Rush-Presbyterian-St. 
Lu~e's Medical Center 

The University of 
Illinois at Chicago 

Rush-Presbyterian-St. 
Luke's Merlical Center 

The University of 
Illinois at Chicago 

The University of 
Alabama at Birmingham 

Oregon Regionul Primate 
Research Center 

The George Washington 
Un i vers ity 

Baylor College of 
Medicine 

Title ~ 

1I0vu l ation Inhibition 52 
by Anordri nil 

IIToxicity Studies of 54 
Anordrin ll 

IIImmunologic Suppres- 55 
sian of Fertility by 
Synthet i c Deterflli-
nants of Lactate 
Dehydrogenase- C4. 
Extensi 0'1 ,)f PARFf~-232'1 

IIIntraurvicJl [)evice 56 
Ac c e pta h i 1 i t Y S t Ij d Y II 

IIDevelopment of Sperm 57 
Enzyme Inhibitors as 
Vaginal Contraceptives ll 

IIToxicoloyy Studies of 58 
Ac r 0 sin I n hi j ito r s II 

IIShug Device Studies ll 59 

IIToxicology of Sili- 60 
cone Implanted (SHUG) 
in the Vas Deferens ll 

IIPhase I Poly NET YO 61 
Injectable Studyll 

IIEnhancernent of the 62 
Secretory Irlrlune 
Response to LDH-C411 

IIDevelopr:lent of an 63 
Immunocontraceptive 
Vaccine: Role of 
23-Kd Antigen in 
Immuno in fert i 1 i ty and 
Fertility Reljulation ll 

"Active ImlTJunization 64 
of Non-Hunan Primates 
and Rabbits with Zona 
Pellucida Proteins ll 



Technical Report Project Su~maries (continued) 

PARFR # P.I. 

360 John C.M. Tsibris, 

361 

362 

363 

364 

373 

375 

378 

379 

380 

382 

Ph.D. 

Ricardo H. Asch, M.D. 

Danny H. Lewis, Ph.D. 

John P. Wiebe, Ph.D. 

Francisco J. Rojas, 
Ph.D. 

Danny H. Lewis, Ph.D. 

Kenneth S.K. Tung, 
M.D. 

Danny H. Lewis, Ph.D. 

Christopher P. Carron, 
Ph.D. 

Lourens J.D. Zanevelrl, 
D.V.M., Ph.D. 

Gerald S. Berns tei n, 
Ph.D., M.D. 

Institution 

The University of 
I I 'I i no i sat Ch i c ago 

The University of Texas 
Health Science Center 
at San Antonio 

Stol Ie Research and 
Development Corp. 

The University of 
Western Ontario 

The University of Texas 
Health Science Center 
at San Antonio 

Stolle Research and 
Deve 1 OplTlent Co rp. 

University of New Mexico 

Stolle Research and 
Development Corp. 

Duke University Medical 
Center 

Rush-Presbyterian-St. 
Luke ' s f1edi cal Ceriter 

Professional Staff Assn., 
Los Angeles County, 
University of Southern 
Cal i for n i a t~ e d i cal Ct r. 

-49-

Title 

"Inter- and Intra
Cycle Variation of 
Genital Peroxidases 
irl WOITlen" 

Page 

65 

"Testosterone Micro- 66 
capsule Formulation 
Study" 

"Combination Inject- 67 
able Steroidal Micro
sphere - Continuation 
of PARFR-332" 

"Laboratory Studies on 68 
an Antispef'lllcltoyenic 
Agent - THP for Con-
trol of ~1ale Fertiity" 

"Antifertility Effects 69 
of Microencapsulated 
LHRH Agonist" 

"90-Day Levonorgestrel 70 
Microsphere" 

"Baboon IlT1l11unolo~ic 71 
Evaluation with LDH-
C4 and ~ Vi tl'O 
Fertilization Studies 
in Rodents" 

"Preparation of 72 
Testosterone 
Mi c rospheres II 

"Idiotope Vaccine for 73 
Sperm-Targeted 
Immunocont.racept ion" 

"Preliminary Evalua-
tion of 3-r~ Impression 
r~a te ria I a san I nj ec t-
able Vas Occlusive 
Device" 

"Postcoital Effective-
ness of the Vaginal 
Spermicidal Barrier" 

74 

75 



Technical Report Project Summaries (continued) 

PARFR # 

384 

385 

386A 

386C 

386F 

3861 

386J 

386M 

387N 

387P 

387T 

388 

388~1 

P.1. 

Vernon C. Stevens, 
Ph.D. 

Donald P. Waller, 
Ph.D. 

Howard J. Tatum, Ph.D. 

Horacia B. Croxatto, 
M.D. 

Jerome J. Hoffman, 
M.D. 

Giuseppe Benagiano, 
r1.0. 

A~drew M. Kaunitz, 
M.D. 

Roberto Rivera~ M.D. 

Bri j B. Saxena, 
Ph.D., D.Sc. 

David Archer, M.D. 

Jose P. Balmaceda, 
M.D. 

Danny H. Lewis, Ph.D. 

Roberto Rivera, M.D. 

Instituti on 

The Ohio State Univer
s ity Resea rch 
Foundation 

The University of 
Illinois at Chicago 

Emory University 

Instituto Chileno de 
Medicina Reproductiva 

Mount Sinai Medical 
Center of Greater ~li Jmi 

Associazione per Studio 
della Riproduzione 
Umana 

University Hospital of 
Jacksonville 

Instituto de Investiya
cion Cientifica 

Cornell University 
t-1edi cal Coll ege 

Magee-Women's Hospital 

The University of Texas 
Health Science Center 
at San Antonio 

Stolle Research and 
Development Corp~ 

Instituto de Investiga
cion Cientifica 

-50-

Tit 1 e 

"Effects of Immuniza-
t i on of Fema 1 e l3aboons 
with Zona Pellucida 
Antigens on Ovarian 
Function" 

"Toxi city St.udy of an 
Iodine Transcervical 
Steri 1·; !at ion r·1edi um" 

"Phase II Poly NET 90 
InjectJbl .. ~ Study" 

"Phase II Poly NET 90 
Injectable Study" 

"Phase II Poly r~ET 90 
Injectable StlJdy" 

"Phase II Poly NET 90 
Injectable Study" 

"Phase !I Poly NET 90 
Injectabl e Study" 

"Phase II Poly NET 90 
Injectable Study" 

"P has e I I Pol y r~ ET 90 
Injectable Study -
Pharmacokinet~cs" 

"Phase I I Poly NET 90 
Injectable Study -
Pharmacokinetics" 

"Phase II Poly ~jET 90 
Injectable Study -
Pharl'lacokinetics" 

"Preparation a:-,d 
Characterizvticn of 
Poly NET 30 ~icro
spheres for Phase I 
Clinical Study" 

"Phase I Poly NET 30 
Injectable Study" 

~ 

76 

78 

79 

79 

79 

79 

79 

80 

80 

81 

8') ,-

83 



Technical Report Project Su~maries (continued) 

PARFR# P.I. 

391 Robert H. Rebel", M.D. 

391C Hor'acio B. Croxatto, 
M.D. 

Walter H. Wilborn, 
Ph.D. 

Institution ----
Northwestern University 

~1edical Schoo1 

Instituto Chileno de 
Medicina Reproductiva 

University of South 
Alabama 

-51-

Title Page 

"Phase I Progesterone 84 
Microcapsule Clinical 
Tri a 1" 

"Progesterone 1~"icro- 85 
capsules for Nursing 
~Jorne n" 

"Response of I"hlillan 86 
EndometriuM to 30 mg, 
50 mg, 65 Mg, and 
100 my of Norethin-
drone Microspheres: 
An Analysis by Corre
lative Light Micro
scopy, Histoche~istry, 
Transmission Electron 
t~i croscopy, and 
Scanning Electron 
Hi c roscopy" 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULAT!ON 

FINAL TECHNICAL REPORT SUMMARY 

PARFR- 309 

TITLE: "Ovulation Inhibition by Anordrin" 

INSTITUTION. Northwestern University Medical School 

PRINCIPAL INVESTIGATOR: Robert T. Chatterton, Ph.D. 

FUNDING PERIOD: 1 /1 /82-6/30/86 AMOUNT EXPENDED: $300, 112 

The objective of the studies was to complete preclinical testing of 
anordrin to comply with reccollllnendations of the FDA. Pharmacokinetic and 
metablism studies were conducted and hormones and cholesterol fractir~;:; were 
assayed in serurn from animals in the toxicity study. 

Three norrllJl female cynomolgus monkeys received a 0.2 mg/kg body weight 
dose of 14C-ano l-drin (9.0 mCi/mg) intrnvenously in a solutiun of propylene 
glycol (0.5 IIIg/ml) on the first day oi- menses. The duration of amenorrhea was 
noted and daily urine specimens were analyzed for pregnanediol. After return 
of menses, 3 monkeys then received the SdmL dose of l11C-anordrin by the intra
muscular route in sesame oil (0.5 mg/ml). Ano~her 3 monkeys received a 1.0 
mg/kg body weight i .111. dose of 14C-anordrin of the same specific activity. 
Sixteen blood sallipies ',V-ere taken through an indwelling catheter on thp day of 
aciministration of the dose, and daily blood samples were obtained thereafter 
until the radioactivity of the serum fell belol'! 100 cplll/0.25 m1. Urine and 
feces were also collected daily until the level of radioactivity decreased to 
less than 100 cpm in 0.25 1111 of urine. The average duration of dmenorrhea 
after an intravAnous dose of 0.2 mg/kg was 49 days; after the same dose i.m. 
to the Sullie monkeys, the dura t i on of amenorr 1leu was 60 days. After a 1.0 
mg/kg dose i .111., two other monkeys had a period of alTlenorrhec of 74 days; one 
that received this dose had been amenorrheic for several months before treat-
ment began and remained amenorrheic thereafter. Generally, menstruJtion 
occurred at about the time that the concentration of 14C in serum reached 100 
cpm/0.25 1111. 

Kinetic analysis of anordrin itself was not possible with the standarcl 
procedure because drawing blood, allowing it to clot at room temperature, and 
temporary storage of the serum at 4°C prior to extraction of steroids was 
found to result in hydrolysis of one of the esters of anordrin. However, in 
an experiment in which blood was drawn into chilled, heparinized tubes, 
immediately centrifuged, and the plasma frozen, the half-life of anordrin was 
f:iund to b~ 190 min. Using the standard orocedure for sample collection in 
three monkeys, it I'/as possible to determine the half-life of anordiol as 
95.7 !: 6.6 min (S.D.). The steady state volUille of distribution of anordiol 
was 3.0: 2.1 L (N=3), dnd its lIIetabolic clearance rate was 0.035 .'. 0.01 L/min. 
The concentration of anordiol in seruill of monkeys receiving the 0.2 Illg/kg 
dose of anordrin via an intramuscular route was so low that a good estimate 
of the relative availability is not possible. The peak concentration of 
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TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: Robert T. Chatterton, Ph.D. 

FUNDING PERIOD: AMOUNT EXPENDED: 

anordio1 in serum after 1.0 mg/kg dose of anordrin occurred as early dS 1 day 
after injection and as ,ate dS 9 cays, showing a large biological variation, 
but the concentration rI~ll1ained at a fairly level pleateau during this time in 
all monkeys. 

Toxicity was evaluated by Dr. D. Waller at the University of Illinois. 

-53-

Monkeys, dogs, and rats received anordrin intramuscularly in sesame oil in 
schedules recolllmended by the FDA. Dr. Chatterton has measured cholesterol, 
HDL, prolactin, estradiol, testosterone, progestf~rone, cortisol, thryroxine, 
and calcitonin in the Illonkeys before treatment, and at monthly intervals juc:.t 
prior to each of the 3 adlllinistrations of anordrin and a month after the lJst 
injection. Cholesterol and HOL were also measured in rats before and after 
90 days of anordrin treatlilent. In monkeys none of the measured hormones or 
lipoproteins were significantly altered by anordrin except for estradiol and 
cortisol. Reassay of estradiol with a more specific antiserum resulted in no 
significant change in the levels of this steroid hormone. Evidently, some 
metabolite(s) of anordrin other than anordiol, which was tested, cross-reacted 
with estradiol in the initial assay. The same possibility IIlUSt be investigated 
with respect to cortisol. 

Both cholesterol and HDL were significantly decreased in rats receiving 
anordrin. The concentration of LDL, calculated by difference, was not 
changed by the treatment. 

-----------------------
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PARFR- 309a 

TITLE: "Toxicity Stud'ies of Anordrin 'l 

INSTITUTION: The University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR: Donald P. Waller, Ph.D. 

FUNDING PERIOD: 7/1/85-9/30/86 AMOUNT EXPENDED: $93,313 

A 90-day subchronic toxicity study of anordrin administered intramuscu-
larly was performed in three species. Sprague Dawley rats were dosed every 
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fourth day (0, 0.8, 4 or 20 mg/kg), dogs (0, 0.4 and 1 mg/kg) and monkeys 
(0, 0.4, 4, 20 mg/kg) once every 30 days during th~ 90 day study period. 
Animals were weighed before each dosing or weekly. Blood samples we"e obtained 
at the end of the study ffJr horrnonal profiles. The animals were 21;thanized 
on the 91st day and major tissu~s were histopathologically examined. No rnajor 
orgail toxicity was observed, and histologicdl changes were limited to the 
mammary tissue of all three species. These changes included mamlllJry gland 
hyp~rplasia and lactiferous secretions. No major changes in normal profile 
were observed. These data support the nontoxic nature of anordrin. 
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TITLE: 

INSTITUTION: 

"Immunologic Suppression of Fertility by Synthet:~ Antigenic 
Determinants of Lactate Dehydrogenase-C4, Extensio~ of PARFR-2~ 

Northwestern University 

PRINCIPAL INVESTIGATOR: Erwin Goldberl, Ph.D. 

FUNDING PERIOD: 3/1/82-12/31/86 AMOUNT EXPENDED: $466,995 

The P.I. has prepared synthetic antigenic peptides of the sperm specific 
LDH-C4 isozyme to elicit an immune response to the intact molecule that 
inclu~ed a significant suppression of fertility. The P.I. has now solved the 
sequence of the human LDH-C4 isozyme by cloning and sequencing cDNA from a 
human testes library. The peptide HC5-15 has been synthesized. In addition. 
two surface simulation peptides were designed, synthesized and tested for 
immunogen i c ity. 
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PARFR- 337T 

TITLE: "Intracervical Device Acceptability Studi' 

- 5f 

INSTITUTION The University of Texas Health Science Center at San Antonio 

PRINCIPAL INVESTIGATOR: Roche 11 eN. Sha in, Ph.D. 

FUNDING PERIOD: 6/1/83-6/30/86 AMOUNT EXPENDED: $12,420.68 

To date a total of 820 questionnaires have been received from Finland. 
These include 295 initial inteviews (ll0-ICD, 100-LNG IUD, and 85-Nova T); 285 
3-month follow-up interviews (106-ICD, 98-LNG IUD, and 81 Nova T); and 243 
l2-month interviews (92-ICD, 86-LNG IUD, and 65-Nova T). A total of 799 instru 
ments have been coded and their data analyzed. Preliminary results from the 
l2-month follow-up data indicate that both the ICD and LNG IUD devices were 
associated with higher dnd shorter menses, more irregular cycles, more spotting 
less cramping and some aillenorrhea. The Nova T was associated with heavier and 
longer menses, IlIor'e cramping, more spotting and more irregular cycling. On 
many l2-month follow-up measures (cannot feel the device, husbands cannot feel 
the device, change in desire for intercourse, have good or mostly good feelings 
about the device, dissatisfied with device, ~ou1d recommend to friends), there 
were no Significant differences between groups. Ho~ever, a l2-months, l5~ of 
ICD users, compared to only 6, of LNG IUD and 5:, of Nova T users (p=.04), 
perceived especially bothersome side effects. Moreover, by the 12-lllonth inter
val 24'10 of ICD users, compared to 8:, of LNG IUD users and 9"~ c f Nova T users 
(p= U.001), had discontinued their device and 8~, 1~, and 1 ~. lCD, LNG and 
Nova T users, respectively, had expelled their device. 

Althugh the rCD sample had experienced significantly rnr ;scontinuations 
than the two control groups, ICD users in general were Si~;jrl ::>ntly more 
satisfied than the controls with their current device CO!ilpareli to the-it" pre
viously used IUDs. This seeming discrepancy is explained hy group differences 
in prior contraceptive behavior patterns. Significantly more 1,:0 users than 
members of the other two control groups volunteered for the present study 
because they disliked all other methods, I'lere dissatisfied with the last method 
they used, were dissatisfied with their prior IUD, experienced unacceptable 
side effects from their prior IUD, and were dissatisfied with prior mechanical 
methods. Additionally, this group discontinued significantly more contracep
tive methods because of dissatisfaction. As noted in previous reports, the 
lCD group as a whole appeared to be considerably more particular about contra
cetive methods in general dnd/or sensitive to side effects. This finding was 
confirmed by Tapani Luukkainen, M.D. 

After all reiliaining inter'viel'/s are received from Finland, mul tivariate 
regression analysis and analyses of covariance will be performed to determine 
the extent to which prior contraceptive behavior hJS influenced the higher 
discontinuation rates shown by ICD sample members and whether controlling for 
th'is behavior eliminates grcup differences in discontinuation. 
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TITLE: "Development of Sperm Enzyme :nhibitors as Vaginal Contraceptive~ 

INSTITUTION: Rush-Presbyterian-St. Luke's Medical Center 

PRINCIPAL INVESTIGATOR: Lourens J.D. Zaneveld, D.V.M., Ph.D. 

f=UNDINGPERIOD: 7/1/83-3/31/87 AMOUNT EXPENDED: S 199,931 

The overall objective of this research is to develop a new contraceptive 
agent that is more potent and less toxic than nonoxynol-9, the most frequently 
used active ingredil~~lt of marketed vaginal contraceptives. It is vie 1 1 known 
that the sperm enzync acrrsin is essential for fertility dnd that acrosin inhi
bitors prevent fert:liziJtion. Therefore, acrosin inhibitors wel'e synthesized, 
specifically aryl 4-guanidinobenzoates that possessed an already marketed 
phenol, and tested for their cont.'aceptive and toxic pruperties. Our most 
recent efforts were aimed at obtaining all data necessary for submission of an 
IND to the FDA for a Phase I clinical trial with the optimal aryl 4-guanidino
benzoate. This has been accomplished and an IND is presently in preparation. 

The vaginal contraceptive potency of AGB in the rabbit model is about 100 
times higher than that of nonoxynol-9. The acute toxicity of AGB in mice and 
rats is about 5 times less than that of nonoxynol-9. AGB shows minimal or no 
vaginal irritation when tested in the rabbit model in contrast to nonoxynol-9. 
A mixture of AGB and nonoxynol-9 is no more irritating tu the rabbit vagina 
than nonoxynol-9 alone. Thirty day or 50 day vaginal application of AGB to 
rats causes no histopathological changes in any of the organs and tissues 
examined, including the vaginn. AGB is nonmutagenic as shown by the Ames test. 

With the cooperation of the VLI, Sallta Anna, CA, the Today sponge has bee:l 
developed as a vaginal delivery system for AGB. The chemical and biochemical 
properties of AGB are not altered by the construction of the sponges whether 
or not nonoxynol-9 is also incorporated into the sponge. The release rate of 
AGB from the sponge is adequate for cl inical use. A somewhat higher release 
rate of AGB is obtained when both nonxoynol-9 and AGB are incorporated into the 
sponge as compared to AGB alone. 

From these preclinical studies, ~t can be concluded that AGB is poten
tiallya highly potent vaginal contraceptive for women with minimal toxicity 
and vaginal irritation, and has a much higher therapeutic index than nonoxynol-
9. Its chemical properties are such that ,t interacts rapidly with spermato
zua, that it remains bound to the sperm once interaction has taken place, and 
that it maintains stable in the vagina. For the Phase I clinical trial, AGB 
can be delivered in adequate concentrations to the vagina utilizing the Today 
sponge. 
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PARFR- 33BUI 

TITLE: "Toxicology Studies of Acrosin Inhibitors ll 

INSTITUTION: The University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR Donald P. Waller, Ph.D. 

FUNDING PERIOD. 7/1/84-12/31/86 AMOUNT EXPENDED: $84,866 

During the reporting period the difficulties in establishing an appro
priate route of administration for the 30 day suchronic toxicity testing of 
AGO was resolved by discussion with the FDA. 

A meeting at the FDA in Washington was arranged for May, 1986 to discuss 
the work previously performed on the AGB compound and carefully establish the 
requirements to cOlllplete preclinical toxicology testing for the AGB contra
ceptive. 

The problem of the route to be utilized during the 30 day subc~ronic 
testing was addressed during the meeting. It was agreed that the gum acacia 
suspension could be used for the subchronic testing of AGB. It was also 
recommended that a group with nonoxynol in combination with AGB be included 
in the study. There were no majur histopathological changes noted in any of 
the groups administered AGB vaginally. 

All the groups receiving intraperitoneal injections of AGB or vehicle 
had peritonitis. This was a result of the daily injections into the peri
toneal cavity and not considered drug related. 

The most significant finding was all increase in dose-group associated 
dgenerative chdnges inthe kidneys for groups dosed with AGB. Similar changes 
were not noted in the vehicle control group of the group administered nonoxy
nol only. A no effect dose was not established for the renal changes caused 
by the AGB. 

The subacute testing of the AGB demonstrates the relative safety of AGB 
administered vaginally. The renal damdge observed after intraperitoneal 
administration raises some concern on long-term safety of this agent. More 
detailed studies will be required to characterize the risk associated with 
the administration of this drug. 

SIGNA T1JRF 
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PARFR- 339 

TITLE: "Shug Device Studies" 

INSTITUTION: Presbyteri an-St. Luke I s Medi ca 1 Center 

PRINCIPAL INVESTIGATOR: Lourens J.D. Zaneve1d, D.V.M., Ph.D. 

FUNDING PERIOD: 7/1/83-3/31/87 AMOUNT EXPENDED: $70,453.83 

The overall objective of this research is to develop a reversible vas 
deferens occlusion device. During previous contract periods such a device was 
devp10ped and tested in primates. The device is called the Shug and it con
sists of two silicone plugs held together by a nylon suture. Primate experi
ments have shown that complete obstruction of sperm transport occurs \'ihen the 
Shug is in place and that all the animals ejaculate spermatozoa again at nor
mal concentrations and motility after removal of the Shug. No side effects 
were observed. 

Based on these results, an IDE was prepared and submitted to the FDA. The 
FDA had a number of questions, some of which were answpred immediately. whereas 
others required more time. One of these was their requirement that I i fe-time 
animal studies should be done with silicone in the vas, primarily to assure 
that no carcinogenic effects would be observed. For these reasons, the goals 
of our effnrts during the past few years were primarily two fold: 1) to pet'
form a long-term toxicity study of silicone in the vas; and 2) to continue 
responding to the questions by the FDA until the IDE was approved. Additional
ly, the Shug implantation technique was tested in men and optimized. At pre
sent, the toxicity study has almost been completed and FDA approval for the 
IDE has been obtained. An optimal irllplantation method for the tlUmdn has been 
developed. 

Imp1antdtion of the Shug was tested in 10 human volunteers at Propater, 
Sao Paulo, Brazil, under the direction of Dr. M. De Castro. This WnS an acute 
study employing men who were undergoing a vasectomy and the device WdS removed 
immediately after implantation. The technique which worked well in primates, 
was unsatisfactory for human use. Modifications were made and the implanta
tion method thdt is now available is simple and requires no more time than a 
regular vasectomy. No pain was encountered by the men during implantation. 

SIGNATURE DATE 
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PARFR- 339UI 

TITLE: "Toxicology Studies of Acrosin Inhibitors" 

INSTITUTION: The University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR: Donald P. Waller, Ph.D. 

FUNDING PERIOD: 7/1/84-12/31/86 AMOUNT EXPENDED: S147,740 

A new reversible male contraceptive device (SHUG) made prillldrily of 
silicone is being developed. Previous studies demonstrated its ability to 
block the floWJf spermatozoa when placed in the monkey vas deferens. The 
silicone material must be tested for chronic target organ toxicity prior to 
clinical trials. Two hundred rats were divided into two groups: one group 
had sham operations and the other group had silicone noodles implanted in the 
vas deferens and secured by a suture. At six months and one year after im
plantation animals I'lere sacrificed and the vas deferens reliloved, fixed, and 
histologically evaluated. Changes in the vas deferens attributed to the 
presence of the silicone were minimal-to-mild reactive hyperplasia in the 
proximal, surgical and distal segments of a few animals. An increased inci-
dence of spermatoceles, ilspennatic granulomas and chronic inflammatory changes 
within the inner walls of the VdS deferens I'lere also observed. TheSE: changes 
in the vas deferens are considered of mirlor toxicological importance. 

SIGNA TURE DATE 
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PARFR- 341 

TITLE: "Phase I Poly NET 90 Injectable Study" 

INSTITUTION The University of Alabama at Bir!l1ingham 

PRINCIPAL INVESTIGATOR: Charles E. Flowers, Jr., M.D. 

FUNDING PERIOD: 12/1/83-12/30/85 AMOUNT EXPENDED: $76,126.23 

The Stolle Research and Development Corporation (Stolle) undertook a 
series to improve the pharmacokinetics of the Phase II NET microsphere fonnu
lation in order to improve the release rates. The release rate was corrected 
by increasing the concentration of NET in the microspheres. Preclinical 
animal studies using baboons were conducted at ~AB to confirm that the new 
formulation was suitable for use in the Phase II study. The UAB center 
agreed to undertake a Phase I dose-response study on the improved microsphere 
f 0 nild 1 at ion. 

Nino subjects were treated with one of three doses of Poly NET 90 to 
determine the optimal dose for a multicenter Phase II clinical trial using 
the saille formulatiofl. Following treatment with 50, 75, or 100 mg NET in poly
lactide-co-glycolide (PLGA) Inicrospheres, blood samples were obtained frolll 
each subject at selected intervals to determine the NET release rate and 
effect on endogenous ovarian steroids. Pharmacokinetic data revealed consis
tent release of NET throughout the 90 ddy treatment interval, with successful 
ovulation inhibition in eight of the nine subjects. The ninth subject, who 
received the low dose (50 Illg NET), had progesterone levels suggestive of 
ovulation in the first three weeks post-treatment. Eight of the nine subjects 
received a second injection 90 days after the first, and blood samples were 
obtained for further eVdluation of the treatment pharmacokinrtics and pharma
codynamics. All subjects remained on the study until they resumed normal 
menstrual patterns. 

SIGNATURE DATE 
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PARFR- 355 

TITLE: "Enhancement of the Secretory Immune Response to LDH-C4" 

INSTITUTION: Medical Research Founddtion of Oregon 

PRINCIPAL INVESTIGATOR: Nancy J. Alexander, Ph.D. 

FUNDING PERIOD: 4/15/84-12/31/86 AMOUNT EXPENDED: $98,820.71 

The P.I. has tested the ability of two adjuvants, cholera toxin Band 
muramyl dipeptide (MOP), to increase the secretory immune response to lactate 
dehydrogenase C4 (LDH-C4), a sperm-specific antigen. CD-l femaie mice I'Jere 
primed with 100 ug LDH-C4 in Complete FI'eund's Adjuvant (CFA) given intra
muscularly (i.m.). Agarose plugs containing LDH-C4 and/or the two adjuvants 
were surgically implanted into the right uterine horn one week follol'ling 
priming. The right uterine horn was 1 igated at only the cervical end. Serum, 
intestinal lavage, and intrauterine fluid samples from the left uterine horn 
were collected at weekly intervals. Analysis indicdted that LDH-C4 (100 ug) 
plug both adjuvants provided the highest intrauterine stimulation. 
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TITLE: 

INSTITUTION: 

"Development of an Il1lmunocontraceotive Vaccine: Role of 
23-Kd Antigen in IlTlmunoinferti1 ity and Fertility Regulation" 

The George Washington University 

PRINCIPAL INVESTIGATOR. Rajesh K. Naz, Ph.D. 

FUNDING PERIOD: 12/1/84-6/30/86 AMOUNT EXPENDED: $98,190. 16 

The overall objective of this project is to investigate the use of FA-l, 
an antigen derived through the use of monoclonal antisperm antibody, MA-24, as 
an effective immunocontraceptive, and to investigate the roie of FA-l in 
involuntary immunoinfertility. It was proposed to characterize the FA-l, to 
test whether active immunization causes a cessation of fertility in female and 
male species, and to study the mechanisms of action of antibodies. 

Achievements made 

1. Development and characterization of the monoclonal antibody, MA-24. 
2. Isolation and characterization of the fertilization antigen (FA-l). 
3. Effects of active immunization with FA-l on fertility of female animals. 
4. Effects of FA-l in involuntary immunoinfertility in humans. 

SIGNATURE DATE 
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TITLE: "Active Immunization of Non-Human Primates and Rabbits with 
Zona Pellucida Proteins" 

INSTITUTION: Bdy10r College of Medicine 

PRINCIPAL INVESTIGATOR: Bonnie S. Dunbar, Ph.D. 

FUNDING PERIOD: 6/1/84-9/30/86 AMOUNT EXPENDED: $117,835.66 

The P.I. has isolated and purified zona pellucida proteins and ~ave sent 
samples to Dr. Shoba Seghal (India) and to Dr. Vernon Stevens (Ohio State 
University) for immunization of rhesus monkeys and baboons. The P.J. h3S 
immunized rabbits l'lith a different form of a purified zona pellucida pr-otein. 
The antibodies developed by these animals have been analyzed and the effects 
of immunizdtion on ovarian function have been evaluated. 
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TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD 

360 

"Inter· and Intra-Cycle Variation of Genital Peroxidases 
in Women" 

The University of Illinois at Chicago 

John C.M. Tsibris, Ph.D. 

7/1/84-9/30/86 AMOUNT EXPENDED: $99,817.35 
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The results show that guaiacol peroxidase (GP) in cervical mucus consti
tutes a useful parameter in defining the fertile period in women. GP could 
also serve an an initial diagnostic screening tool of some endocrinological 
abnormalities of the menstrual cycle. However, further analysis of the present 
hormone profiles dnd further experimentation will be required to document the 
use of GP as a sir:lple diagnostic tool for insufficient progesterone produc
tion, prolonged folliculat' recruitment and possibly preovulator'y hyperprolac
tinemia dnd endometriosis. 

From the self-sampling and "clinical" (colorimetric) studies it becomes 
apparent that, I) the women are capable of sampling suitable areas around 
their cervicdl os (dye study), 2) more effort is needed to optimize the 
chemical composition of the Q-tip, and 3) more work is needed to achieve the 
goal of a two-minute interval between extraction of the swab to full color 
development. 
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INSTITUTION: The University of Texas Health Science Center at San Antonio 

PRINCIPAL INVESTIGATOR: Ricardo H. Asch, M.D. 

FUNDING PERIOD: 7/1/84-6/30/86 AMOUNT EXPENDED: $106,839.85 

FINAL TECHNICAL REPORT NOT RECEIVED. 
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TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD: 

362 

IICombination Injectable Steroidal Microsphere -
Continuation of PARFR-332 11 

Stolle Research and Development Corporation 

Danny H. Lewis, Ph.D. 

10/1/84-11/30/85 AMOUNT EXPENDED: $96,020 

SEE IND #28,263. FINAL TECHNICAL REPORT NOT RECEIVED. 

" 
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TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD: 

363 

"Laboratory Studies on an Antispermatogenic Agent - THP 
for Control of Male Fertility" 

The University of Western Ontario 

John P. Wiebe, Ph.D. 

10/1/84-12/31/86 AMOUNT EXPENDED: $93,968.97 

The overall objective of the project was to determine the anti-fertility 
effects of intratesticular injections of 1,2,3-trihycJroxypropane (THP; gly
cerol) solution in small mammals and subhuman primates. It was determined 
that THP exerts a dose-response on spermatogenic arrest and that the volunle of 
THP injected must be adequate for dispersion of the substance throughout the 
testis. In adult rats 200 ul per testis of a 35-70% THP solution resulted in 
sutained infertility for at ledst 16 lIlonths. Histological evidence indicates 
that the treatment may be pdrtially reversible in some instances dnd further 
work js required to establish the appropriate treatment regimens. Experiments 
wi th 14C_ THP have shown tha t the subs tance is 99.8'1, removed frolll the tes tes by 
24 hours after an injertion. An increase up to about 13: of the injected 
radioactivity is observed in the blood at 30 minutes, followed by d rapid 
decline. Some of the THP is metabolized "e I~O/ dnd abut lOU, of the radioacti
vity, appears in the urine and feces. Reldt.ively small dmounts ( 2) dPpear 
in the epididymides, prostate, seminal vesicles, kidney, liver, and body fat 
during the first 30 minutes after an injection and then rapdily decline to 
mere traces. Experiments to explore the possible ~echanism of action of THP 
have shown that the tight junctions between Sertoli cells do not appear to be 
disrupted by the THP treatment and that the effect may be due to osmotic shock. 
Five separdte experimerlts examined the effects of THP on gonadotropin receptor 
and serum gonadotropin levels from 1 to 120 days after the injection. The 
results indicate increases in serum LH and FSH by 4-8 days after the treat
ment and concomitant reduction in LH dnd FSH receptors in the testes; by 15-32 
days after the treatment, the gonadotropins and the receptors have returned 
to control values and remain the same as the controls thereafter. Experiment 
with rabbits have shown that THP significantly reduces sperm formation and 
results in complete infertility in this species but that several injections 
appear to be necessary. Levels of androgen binding proteins in testicular 
tissues of rats and rabbits were not altered by the THP treatment. Experi
ments in progress with Squirrel monkeys show that a single injection abolishes 
sperm in ejaculates for dt least 7 months (longest sampling to date) and that 
the serum hormone lt~vels are not altered. Investigations to date have shown 
thdt THP has the potential of acting an an antifertility agent, not only in 
rats, but also ill rabbits and monkeys and that the endocrine systems, libido, 
and Iccessory structures remain unaffected and no untoward side-effects are 
noted. 

SIGNATURE DATE 
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TITLE: "Antifertility Effects of Microencapsulated LHRH Agonist" 

INSTiTUTION: The University of Texas Health Science Center at San Ar.tonio 

PRINCIPAL INVESTIGATOR: Frar.cisco J. Rojas, Ph.D. 

FUNDING PERIOD: 9/1/84-6/30/86 AMOUNT EXPENDED: $30,496.64 

The present study was carried out with monkeys that underwent at least 
two consecu c i ve norma 1, ovu 1 a tory mens trua 1 cyc 1 es. 

A single s.c. injection of O-Trp-6-LH-RH microcapsules every 30 days for 
8 months resulted in inhibition of normal ovulation during treatment in all 
animals as determined by laparoscopy and hormone analysis. 

Three of the five monkeys receiving D-Trp-6-LH-RH microcapslJles only 
~ere amenorrheic. One monkey had uterine bleeding for two days on one occa
sion, another had one-day bleeJing, twice, during the J months of treatment. 

In the group receiving D-Trp-6-LH-RH microcnpsules plus a progesterone 
challenge on day 25 of each month, four of the five monkeys had either cycli
calor irregular uterine bleedings during treatment. One monkey had uterine 
bleeding only once. 

All control animals presented monthly ovulatory cycles. 

SIGNATURE DATE 
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PARFR- 373 

TITLE: 1190-Day Levonorgestrel Microspheres ll 

INSTITUTION: Stolle Research and Development Corporation 

PRINCIPAL INVESTIGATOR: Danny H. Lewis, Ph.D. 

FUNDING PERIOD: 4/1/85-3/31/86 AMOUNT EXPENDED: $67,404 

The objective of this project is the development of a 90-ddy injectable 
microsphere system for the delivery of levonorgestrel. The availability of 
such a product would allow a direct com~arison of levonorgestrel, norgesti
mate, and norethisterone to be made from basically the same controlled
release systems. The same general microencapsulation process and the SJme 
biodegradable polymeric excipient is involved in all three of the injectable 
contraceptive products. The microencapsulation process is the property of 
Ortho Pharmaceutical Corporation. Stolle R&D received permission frolll Ortho 
to produce a levonorgestrel formulation in order that a clinical comparison 
could be made of the three steroids. It is important to state that any fur
ther development of a levonorgestrel system by Stolle R&D would reqlJire 
authorization from Ortho. 

The P.I. synthesized the appropriate 85:15 copolymer excipient, and 
developed a satisfactory microencapsulation procedure for levonorgestrel, 
characterized the prototype product in vitro, and conducted a pharmacokinetic 
study in the baboon model. The P.I. found that levonorgestrel can be formu
lated according to the Stolle/Ortho process to afford good controlled-release 
chaacteristics in vivo. The prototype formulation is quite similar to the 
90-day norethisterone product in regard to microsphere size, distribution, 
visual appearance, and drug content. The baboon studies confirmed that the 
test material offers potentidl as a 90-day injectable contraceptive product. 

SIGNATURE DATE 

-70-



PROGRAM FOR APPLIED RESEARCH ON FERTIL!TY REGULATION 

FINAL TECHNICAL REPORT SUMMARY 

PARFR-

TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD: 

375 

"Baboon Immunologic E"aluation with LDH-C4 and l..!! Vitro 
Fertilization Studies in Rodens" 

University of New Mexico 

Kenneth S.K. Tung, M.D. 

5/1/85-9/30/86 AMOUNT EXPENDED: $62,576 

From detailed immunopathologic and clinical laboratory investigations on 
female baboons immunized with LDH-C4 peptides 5-15, the P.I. did not detect 
any difference between LDH-X immunized baboons and untrr.ated controls. All 
baboons had some evidence of hepatic dysfunction (hypergalnmaglobulinemia, 
anti-smooth muscle antibody, elevatec1 LDH) and IgM deposits in the glomerular 
mesangia and Kupfer cells, suggestive of hepatiC parasitic infection. Some 
of the anti-LOH-C4 monoclonal antibodies from Dr. Goldberg were found to 
inhibit in vitro fertilization in lIlice. An experimental model for evaluating 
effects of antibody on fertility in vivo in mice was developed. Finally, 
injection of interleukin 2 (IL-2) wa~ found to have profound adjuvant effect 
on anti-LDH-C4 antibody response. Ongoing studies include detection of cell
mediated immune response to LDH-C4, evaluation of in vivo effect of anti-L~H
C4 antibody on mouse fertility, and ultrastructural localization of LDH-C4 
on mouse sperm. 

SIGNATURE DATE 
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PARFR

TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD: 

378 

"Preparation of Testosterone Microspheres" 

Stolle Research and Development Corporation 

Danny H. Lewis, Ph.D. 

7/1/85-9/30/86 AMOUNT EXPENDED: 539,233 

SEE IND #27,826. FINAL TECHNICAL REPORT NOT RECEIVED. 

SIGNATURE DATE 
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PARFR- 379 

TITLE: " I d i 0 to pe Vacc i ne fo r S pe rrll- T a rge ted I mmu nocon tracept i on" 

INSTITUTION: Duke University Medical Center 

PRINCIPAL INVESTIGATOR Christopher P. Carron, Ph.D. 

FUNDING PERIOD: 8/1/85-9/30/86 /IMOUNT EXPENDED: 567,143.52 

The P.I. has examined the feasibility of inducing antigen-specific anti
sperm antibodies in mice by active ilrnnuniz~tion with rabbit antibodies pre
pared against the idiotype of murine monoclonal antisperm antibodies. While 
the P.I. has originally selected 4 different antibodies upon which to concen
trate, the P.I. ultimately narrowed this to 2 //lAbs, M29.6 and M42.15, becau~)e 
of practical considerations and because these 2 mAbs inhibit fertil ization 
in vivo and in vitro. Sera from rabbits inoculated l'lith purified I/lAbs were 
absorbed wit"hnor//lal mouse and isotype-specific immunoglobulin (Ig) and the 
anti-idiotype Ig fraction (Ab2) isolated by Protein A-chromatography. Binding 
specificity of Ab2 M42 for M42 was confirmed by measuring the reactivity of 
Ab2 with homolugous and heterologous Mabs in an ELISA. Ab2 M42 competitively 
inhibited 125I-labeled M42 binding to Icouse sperm. Sperm extracts containing 
soluble M42 antigen inhibited binding of Ab2 to Abl by 70-75, suggesting that 
the Ab2 possessed subpopulations directed against sites similar or adjacent 
to the antigen-binding site of M42. Ab2 reactive vlith ~he antigen-combining 
site of M42 may cortain subpopulations which mimic the mouse sperm epitope 
recognized by M42. Immunization with Ab2 induced Ab3 which react with native 
antigen: mice immunized with Ab2 M42 develop antibcdies (Ab3) which compe
titively inhibit binding of 125I-labeled M42 to illl/llobolized Ab2 M42. Similar 
results have been obtained with M29 Mab. 

SIGNATURE DATE 
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PARFR-

TITLE: 

INSTITUTION 

PRINCIPAl. INVESTIGATOR: 

FUNDING PERIOD 

380 

"Prelirninat'y Evtlluation of 3-r" Impression Material 
as an Jnjecttlble Vas Occlusive Device" 

Rush-Presbyterian-St. Luke's Medical Center 

Lourens J.D. Ztlneveld, D.V.M., Ph.D. 

8/1/85-4/30/B6 AMOUNT EXPENDED: 510,832 

3-M Impression Material (v-inyl polysiloxane impression material, light 
body-regular set, type 1, low viscosity; Dental Products, 3M, St. Paul, MN) 
was injected into the vasa of 4 Gogs resul ting in the obstruction of sperm 
transport. Five to six months after illiplantdtion, the dogs were euthanized. 
No gross pathological lesions were seen 011 tllJtopsy. It ctln be concluded that 
3-M Impression Materidl can prevent sperm transport through the VilS without 
causing excessive pathology, at least for a 5-6 month pet'lod. 

Before ililplantation, all the dogs produced semen samples that contained 
spermatozoa although ejaculation was somewhat erratic. After implantation of 
the 3-M Impression Material, several of the dogs were hesitant to ejaculdte 
and one never ejaculated again no Illatter what was tried. Thus, postimplantd-
tion semen analyses are only available on three dogs. 

After implantation, either no spermatozoa were found in the ejaculation, 
or only a few illllllotile, mostly decapitated sperm. On autopsy, tlll vastl 
appeared intact although some changes due to the implantation technique were 
occasionally noted. The material remained in place wh~ther or not a suture 
had been passed through the vas and the material. No lesions were seen in 
the testis and epididymis, or in any of the abdominal and thordcic organs. 

SIGNATURE DATE 
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PARFR- 382 
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TITLE: "Postcoital Effectiveness of the Vaginal Spermicidal Barrier" 

INSTITUTION: 

PRINCIPAL INVESTIGATOR. 

FUNDING PERIOD: 

Professional Staff Association, Los Angeles County -
University of Southern California Medical Center 

Gerald S. Bernstein, Ph.D., M.D. 

10/1/85-9/30/86 AMOUNT EXPENDED: 53,651.68 

The data demonstrate that the VSB had a marked inhibitory effect on 
sperm transport in the subjects studied. Every subject except one, was able 
to insert the device properly after a brief instruction session, and the 
device was in place over the cervix at the time of the post-coital test. 
These women who had used a diaphragm previously had less difficulty in learn
ing the proper technique for inserting the VSB. 

The results of this study suggest that further studies of the VSB are 
warranted in order to determine tolerance to clinical use and its efficacy 
in preventing pregnancy. 

SIGNATURE nJlT&: 
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PARFR-

TITLE: 

INSTITUTION 

PRINCIPAL INVESTIGA TOR. 

FUNDING PERIOD 

-- .- ...... 

384 

"Effects of Immunization of Female Baboons with Zona 
Pellucida Antigens on Ovarian Functions" 

The Ohio State University Research Foundation 

Vernon C. Stevens, Ph.D. 

7/1/85-4/30/86 AMOUNT EXPENDED: $25,624.05 

Studies of ZP-l Animals 

Five adult female baboons exhibiting ovulatory menstrual cycles were 
selected for study. Three control menstrual cycles were monitored for cycle 
length, sex skin changes and ovulation evidence by progesterone measurements. 
During the second of these three cycles, frequent serum samples were collected 
for estradiol and progesterone level assessment. During menstrual cycle days 
1-5 of the fourth cycle, females were immunized with 0.5 mg of ZP-l, together 
with 0.25 mg of a synthetic adjuvant compound (CGP-11637), intramuscularly 
at two sites in a total volume of 1.0 ml. Two additional immunizations vJere 
given at 28 ~ay intervals and a fourth injection was given at approximately 
six months after the initial imillunization. Serum samples collected at fre
quent intervals were shipped to Houston for antibody level determinations. 
frequent serum sailiples for estradiol and progesterone assessment were 
(,)llected during the third cycle from the first irTllllunization. Menstrual cycle 
parameters were 1Il0nitored for nine cycles (or time equivalents in those with 
disrupted cycles) after "high" antibody levels were detected. At the end of 
this period (August 1985), ovarie~~ from all the females were surgically 
removed, preserved according to instructions from Dr. Dunbar and shipped to 
her laboratory for histological evaluation. 

Two of the five females exhibited few ~ffects of treatment on cycle 
length or ovulation, however, the remaining three had at least one cycle of 
extended duration and/or anovulation. Two of these ~hree became amenorrhic 
at the end of the study period with no evidence of ovulation. 

Datd showing levels of serum estradiol and progesterone levels in a 
control and a post··illllllunizc;tion cycle clearly demonstrate reduced estradiol 
levels in all animals following immunization while progesterone levels were 
littlR effected by this procedure. Progesterone levels were reduced in only 
one although the post-imrTlunization cycle levels were compatible with normal 
luteal function. (This female became anovulatory in later cycles.) 

'3tudies of ZP-3 Imillunized Animals 

The design of these studies was similar to those for ZP-l antigen 
excepting a longer control perioe was used (antigen not available for 
immunization) and the illlillunization period extended due to a weak response to 
irnrlluni .. ~ations (lovl antibody levels). Hormone levels were assessed in control 
cycle 2 but post-immunization levels were not ITleasured until cycles 7-8 from 

SIGNA TlIRF 
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PARFR- 384 (CONTINUED) 

TITLE: 

INSTITUTION: 

PRINCIPAL INveSTIGATOR: Vernon C. Stevens, Ph.D. 

FUNDING PERIOD: AMOUNT EXPENDED: 

the first immunization. A total of four immunizations were given but these 
were spaced farther apart than those using ZP-l due to unavailability of 
sufficient antigen at a given time. 

Fewer effects on cycle length and ovulation were found in these female~ 
than those receiving ZP-l immunizations. Two animals had two and one had 
one anovulatory cycle but no significant cycle length extensions were 
observed. While these alterations may have been related to immunizations, one 
or two anovulatory cycles during a period of 16-18 months is not uncommon in 
baboons receiving no treatment. 

Quantities of ZP-3 antigen available for immunization were lower than 
for ZP-l and perhaps for this reason, lower antibody levels were found 
following the initial immunizations. A final booster injection was made 
during cycles 6 or 7. Beginning with the onset of menses in the next cycle, 
frequent blood samples were collected to assess effects of immunization on 
serum estradiol and progesterone levles. 1he only observation of altered 
ovarian function made was an ovulatory in subsequent cycles. 

It is apparent that immunizations with the ZP-l antigen provided clearly 
interfered with ovarian function in the baboons. Effects found with ZP-3 
immunizations were minor, if any, and a careful correlation of antibody 
levels and the few dnovulatory cycles will need to be made before it can be 
determined whether this antigen holds promise for human antifertility vaccine 
development. 

SIGNATURE DATE 
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TITLE: 

INSTITUTION: 

"Toxicity Study of an Iodine Transcervical Sterilization Medium" 

The Board of Trustees of the University of Illinois" 

PRINCIPAL INVESTIGATOR: Donald P. Waller, Ph.D. 

FUNDING PERIOD: 11/1/85-6/30/86 AMOUNT EXPENDED: $47,555 

A new IeF for the FemceptR delivery system is being deve10~ed for trans
cervical sterilization of women. This study evaluated the effects of the rCF 
on the uterus and th~ peritoneal cavity. The ICF was prepared by BioNexus, 
Inc. (Raleigh, NC) and contained r2, KI, glycerol, VascorayR and gum traga
canth. Fourteen cynollOlgus monkeys were divided into four groups of at least 
three animals. One ~roup was administered vehicle and another reF transcer
vically until the uterine cavilj and the fallo~ian tubes were filled with the 
dosing medium. Other groups were treated intrapcritoneally with vehicle 
(0.5 ml) and rCF (0.51111). Blooo was drawn from the animals before and during 
the ~xperirl1ent. All animals were necropsied 45 days after dosing and tissues 

examined histologically. No changes in the peritoneal cavity, the uterine 
tissues or blood pard1lleters, including T3 and T4, were noted in any of the 
test groups compared to control. Histological changes were limited to fibrotic 
lesions in the lamina propri~ of the oviducts of monkeys administered IeF 
transcervically. These studies demonstrate the lack of toxicity of the IeF on 
the uterus and peritoneal cavi:y. 

SIGNATURE DATE 
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PARFR- 386A, C, F, I, J, M 
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TITLE: "Safety and Contraceptive Effectiveness of 65 mg and 100 mg 
of 90-00y Norethindrone Microspheres - Phase II Study" 

INSTITUTION: Multi-center 

PRINCIPAL INVESTIGATOR: PARFR 

FUNDING PERIOD: 12/1/85-3/31/87 AMOUNT EXPENDED: $156,324.53 

Ninety-four women were enrolled in a Phase II study to evaluate the safety 
and effectiven0ss of 65 mg and 100 mg doses of a gO-day microspheres. 

Norethindrone levels were consistently lower for the 65 mg dose and this 
dose effectively prevented pregnancy for the period covered by this report. 

Eleven women have discontinued the study, seven for reasons unrelated to 
the study product. Four women discontinued because of method-related problems 
one because of skin rash (65 mg), one because of migraine headaches (100 mg), 
one because of amenorrhea (100 mg) and one because of headaches and insomrlia 
( 100 mg). 

Seven adverse experiences have been reported -- three cases of skin rash 
(two in the 65 mg group and one in the 100 mg group), two cases of migraine 
headaches (one in each treatment group) and one each of ringing in the ears 
(65 mg) and a drop in hemoglobin (65 mg). 

Women reported an increase in the number of days of spotting which had 
returned to baseline after a few months. The number of days of bleeding 
decreased from baseline. 

In general, out-of-range laboratory values observed for women in the 
study occurred at scattered, 'irregular times post-injection and in most cases 
were clinically insignificant. 

From an overall laboratory parameter standpoint, both dose levels were 
safe, with no obvious indic3tion that the higher dose produced more abnor
malities than the lower dose. 

This study was conducted to determine the optimal Phase III dose of the 
NET microspheres. On the basis of this study, the 65 mg NET microsphere 
dose would be the choice. 

http:156,324.53
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TITLE: 
"A Endocrine of 65 mg and 100 mg of 90-Day Norethindrone 
Microspheres for Controlled Release Steroid Contraception -
Phase II Study" 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD: 

Multi-center 

PARFR 

12/1/85-3/31/87 AMOUNT EXPENDED: $195,483 

Thirty-seven women were enrolled in a Phase II study to evaluate the 
effectiveness, safety and effect on ovarian function of 65 mg and 100 mg 
doses of 90-day NET microspheres. 

Norethindrolle levels ItJere similar for the two doses and effectively pre
vented pregnancy for the period covered by this report. 

Two women in the 65 mg treatment group and no wmen in the 100 mg treat
ment gruup had progesterone values suggestive of ovulation (> 3 ng/m1) during 
the 90-day period following the injection. 

Four women have discontinued the study; one for mood changes and personal 
redsons, the second for severe leg pain, the third because she was moving from 
the area and the fourth because she was unable to return for scheduled 
testing. 

Seven adverse experience considered serious or unanticipated were 
reported--two cases of skin irritation and one each of severe leg pain, 
functional cyst, daily hecdaches, a decrease in hemoglobin and a perforated 
uterus. 

No disturbing side effects have been observed. Women reported an initial 
increase in the number of days of spotting after the first injection which 
return to baseline after the first 90 days. 

Out-of-range laboratory values observed for women in the study occurred 
at scattered, irregular times post-injection and in most cases were clinically 
inSignificant. 

This study was conducted to determine the optimal Phase III dose of the 
NET microspheres. On the basis of this study, the 65 mg NET microsphere dose 
would be the choice. 
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-81-

TITLE: "Phase I Poly NET 90 Injectable Study - Pharmacokinetics" 

INSTITUTION: The University of Texas Health Science Center at San Anto~io 

PRINCIPAL INVESTIGATOR: Jose P. Balmaceda, M.D. 

FUNDING PERIOD: 12/1/85-11/.30/86 AMOUNT EXPENDED: S68,192.79 

Twe~ty women were enrolled to evaluate the safety and effect on ovarian 
function of 30 mg and 50 mg doses of 90-day NET microspheres. 

There was an initial rise of NET values shor:ly after injection which decreased 
until the third week when values slowly rose dnd remainerl constant for at 
least 11 weeks. 

Five women in the 30 mg treatment group and two women in the 50 mg treat
ment group had progesterone values suggestive of ovulation (> 3 ng/ml) during 
the 90-day post-injection period. 

No disturbing side effects have been observed. Women reported an increase 
in the number of days of spotting during the 90 days of drug activity; 
spotting returned to baseline after the first 90 days. 

Out-of-range laboratory values observed for women in the study occurred 
at scattered, irregular times post-injection and were clinically insiginifi
cant. 

This study was conducted to assess the safety and potential efficacy of 
two low doses uf the NET microspheres. After the 30 mg dose, 50% of the 
women had serum progester'one levels suggestive of ovulation, whereas only 20'~ 
had ovulatory level~ after the 50 mg dose. 

http:68,192.79
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TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: 

FUNDING PERIOD: 

388 

IIPreparation and Characterization of Poly NET 30 
Microspheres for Phase I Clinical Studyll 

Stolle Research and Develor:'lnent Corporation 

Danny H. Lewis, Ph.D. 

11/1/85-3/31/86 AMOUNT EXPENDED: $29,307 

The objective of this project was the preparation and preclinical charac-
terization of Poly NET 30 microspheres for a Phase I clinical study. Clinical 
supplies were produced in the Stolle Parenteral Drug Facility in Cincinnati, 
Ohio and delivered to PARFR, Northwestern University on March 24, 1986 for 
distribution to clinical centers. The microspheres were manufactured by the 
patented Stolle microencapsulation process. The clinical materials were 
completely characterized irl vitro and a short-term in vivo experiment was 
conducted in two baboons. A formal st.orage stability study was initiated as 
a task of this Subagreement at Stolle R&D on the Phase I supplies. The 30-day 
NET system is essentially developed. Future research and development efforts 
should be aimed at scale up and stability studies as the basic formulation is 
now in place. 

-82-
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PARFR- 388M 

TITLE: IIPhase I Poly NET 30 Injectable Studl' 

INSTITUTION: Instituto de Investigacion Cientifica 

PRINCIPAL INVESTIGATOR: Roberto Rivera, M.D. 

FUNDING PERIOD: 3/1/86-2/28/87 AMOUNT EXPENDED; $59, 185.00 

Final results are provided in the complete technical report. 

-83-
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PARFR- 391 

TITLE: "Phase I Progesterone Microcapsule Clinical Trial" 

INSTITUTION: Northwestern University 

PRINCIPAL INVESTIGATOR: Robert W. Rebar, M.D. 

FUNDING PERIOD: 9/1/85-3/31/87 AMOUNT EXPENDED: $35,164.27 

We have now completed our PARFR funded study utilizing the progesterone 
microcapsules to determine their effects on the menstrual cycle in seven 
normal ovulating women. The data are now being analyzed and will be prepared 
for publication. 

The progesterone microcapsules were injected into the seven women early 
in the follicular phase of their menstrual cycles. Progesterone levels 
definitely increased in five of the seven women and may have increased in the 
remaining two subjects. However, jn one woman increased progesterone levels 
could be documented only one month after injection of the microcapsules, and 
in all progesterone levels increased only slightly, never achieving the 
expected value of 3 ng/ml. 

Three of the women appeared to be anovulatory in the month following 
injection (two of these for two successive cycles each), and another subject 
had a cycle with a short luteal phase following administration of the pro
gesterone microcJpsules. 

These data seem to suggest that progesterone microcapsules might well 
prove to be an effective form of contraception if appropriate release rates 
can be achieved. Certainly it would seem that additional research in this 
area is warranted. 

-84-
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PARFR- 301 C 

TITLE: "Prog2sterone Microcapsules for Nursing Women" 

INSTITUTION: Instituto Chileno de Medicina Reproductiva 

PRINCIPAL INVESTIGATOR: HoraciG B. Croxatto, M.D. 

FUNDING PERIOD: 6/1/86-3/31/87 AMOUNT EXPENDED: $8,094 

SEE FINAL TECHNICAL REPORT. 
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Title: "Response of I-luillan Endometrium to 30 mg, 50 mg, 65 mg, and 
100 mg of Norethindrone Microspheres: An Analysis by 
Correlative Light MIcroscopy, Histochemistry, Transmission 
Electron Microscof.iy, and Scanning Electron Microscopy" 

INSTITUTION: Mu1 ti -center 

PRINCIPAL INVESTIGATOR: ~Ja lter H. ~Ji1 born, Ph. D. 

FUNDING PERIOD: 12/1/85-3/31/87 AMOUNT EXPENDED: $35,100 

Biopsies were obtained at three ceflters. Eighty-nine biopsies were 
obtained from the 52 volunteers. A baseline, control, or pre-treatment 
biopsy was obtained from each potential subject. Treated biopSies were 
obtained from 27 of the 52 subjects. 

All baseline and treatEd biopSies were evaluated by correlative light 
microscopy (LM), histochemistry, transillission electron microscopy (TEM), and 
scanning electron microscopy (SEM). 

Evaluation of biopsies from 10 subjects 2L 2 months PI 30 mg NET showed 
that ovulation had probably been suppressed in all 10 subjects, although 2 
biopsies contained inadequate en~ometrium for definitive evaluation, and 2 
biopsies were in the proliferative phase undergoing repair. It appeared that 
the latter two subjects would have ovulated prior to oG days PI, and that the 
remaining 8 subjects would not have ovulated before 90 days PI. 

Evaluation of biopsies from 10 subjects at 2 months PI 50 mg NET showed 
that ovu1atir)r1 had probably been suppressed in all 10 subjects. However, 
adequate endometrium for definitive evaluation could not be obtained from one 
subject, and another subject had proliferative, but anovulatory, endometrium. 

Bleeding occurred with bach the 30 IIlg tlilG ~i,~ :iO mg injections, but the 
amount of bleeding a~d endometrial damage was far l~ss with the 50 mg dose. 

Biopsies were obtained from 6 subjects who had received 2, 65 mg NET 
injections separated by a 3 month interval. Prol iferative endometrium was pre
sent 1n 3 of the 6 biopsies, alld it seemed that the return of ovulatory cycles 
was eminent. Only 1 of the 3 remaining biopsies contained adequate endome
trium for definitive evaluation.rhe endometrium was suppressed. Material 
available in the other 2 biopSies indicated that the 2 subjects would not have 
had ovulatory cycles for at least another month. 

Biopsies were obtained from 8 subjects who had received 2, 100 mg NET 
injections separated by a 3 month interval. Two of 8 biopsies contained pro
liferative endometrium, and the remaining 6 had suppressed endometrium. It 
was not possible to conclude when the 8 subjects would have had ovulatory 
cycles. 
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FINAL TECHNICAL REPORT SUMMARY 

PARFR-

TITLE: 

INSTITUTION: 

PRINCIPAL INVESTIGATOR: Walter H. Wilborn, Ph.D. (continued) 

FUNDING PERIOD: AMOUNT EXPENDED: 

Based on the analyses of all biopsies and the correlation of data 
obtained by all investigative procedures, it was apparent that the 65 mg dose 
level of NET elicted a better endometrial response than did the 100 mg dose 
level. Furthermore, there was less shedding with the 65 Illg dose level than 
wi th any vther dose 1 eve 1 tes ted. All dose 1 eve 1 s res u lted in Illi c roscop i ca 11 y 
recognizable bleeding. Fluctuations in ovarian activity occurred during 
continuous NET treatment, and bleeding and repair took place simulta~eously. 
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NARRATIVE SUMMARY 

Th~ obj~ctive of th~ studies conducted und~r this contract 

was to compl~te pr~clinical testing of anordrin to comply with 

recomm~ndations of th~ FDA. Pharmacokinetic and metabolism 

studi~s w~re conducted at this institution, and hormon~s and 

chol~st~rol fractlGns were assayed in serum from animals in the 

toxicity study that was conducted at the Colleg~ (:.f Phanllacy, 

University ()f Illinois. 

For pharmacokinetic and metabolism studies [2-1~C]anordrin 

was prepar~d by Amersham, Inc. This material was recrystallized 

with 20 mg of authentic an(.:.rdrll1 that was synthesized by Dr G. 

Chettur of IIfRI, Chicago. Identity of the labeled and unlabele~ 

materials was confirmed by demonstrating th~t the speCific 

act i vi t Y 0 f the m i :.; t u I' ere fI' a I ned ':. 0 n s t d n t t hI' 0 ugh 3 s u c c e s S I ve 

recrystallizatlons. 

Four tl0rmal female cynomolgus monkeys received a 0.2 mg/ky 

bod" weight d'_'se of t-4C-anordrin ('J.O r"Ci/rllg) lntravenously In d 

solution of propylene glycol (0.5 mg/ml) on the first day of 

m~nses. One monkey was eliminated because at dl fflculty wlth 

veni P:J.lcture. Tht:.- duratIon ,_,f amenorrhea was tloted and dally 

urine specimens ~cre analyzt:.-d for pregnanediol. After return of 

me t1 S e s , J rei 0 t1 key s the n r e c e i ve d the sa rn e d.:. s e 0 f 1 -4 C - an 0 r d r I n by 

the intraflHls,:ular route in sesame all (0.5 rlrg/r"l). 

monkeys r ec ei ved a 1. 0 mg / kg body wei ght I. m. dose Co f l04C-

anordrin of the same specific activity. Sixteen blood samples 

1. 



were taken through an indwelling catheter on the day of administ-

ration of the dose, and daily blood samples were obtained 

thereafter until the radIoactivity of t~e serum fell below 100 

c P (,", / O. 25 (I. 1. • UrIne and feces were also collected daily until the 

level of radIoactivity decreased to less than 100 cpm in 0.25 011 

of urine. Blood specimens were allowed to clot and wer~ centri-

fuged. SerUfI. was st'_'red frclzen at -"20 C untIl it was analyzed. 

Urine was completely collected each day from trays that were 

mount ed under the rllon ~ ey cages. These trays were fItted WIth 

screens to filter out f,=,,~,d and feces and were sprInkeled with 

sodium bisul fite t:'Lld, jay. The urine was rinsed from the tray 

with water, cHid the .:'ntire '::iOlutl,,)n was stCired frozen In plastic 

jars. 

The avt·rage duraticlt) of arllenorrhea after an intravenous d,:,se 

of 0.2 mg/kg was 43 days; after the same dose 1.rll. to tht'- :,an",e 

monkeys, the duration of amt'-norrhea was 60 days. Aft er d 1.0 

mg/kg dose i .(11., two oHler r"onLeys had a pt'-l-iod of amenorrhea of 

74 d d Y s ; I:"" ~ '" t hat r e c e i v edt his d Co s e had bee n am e nor r h e 1 c for 

sevel'a} fl.()nths before treatfflent L.:-gd/1 and r(:rllairled cHIlt:"rlorrhelc 

thereafter. 

that the concentr..ltlon (.If t .. C ln serum I t:-ddlt"d 1.,)0 cprIl/O . .25 mI. 

The total radluactlv1ty of tho=> serurll was deternllned lrl all 

safl",pl es. Unb,,:,lunJ radll~ldctIV,-~ rnaterlal Wd~ t~ht"fI .:-xtrd.:l",J Into 

diethyl etht'-Y and was chromatoyraphed 0n silica gel thln-l..lyer 

platt.'s in a sulvt'-nt systern that clearly st'-parated anOrdrltl from 

the deesteri fied product 2a,17a-diethinyl-A-nor-dndrc1stane-

http:cpr,/C).25
http:cprri/0.25


2B,17B-diol (anordiol) and more polar metabolites. Each eth€'r 

extract having sufficient radioactivity was separated into 

compounds having the chromatographic mobility of anordrin, 

anordiol, a more polar metabolite III, and that which remained on 

the origin of the plate IV. 

A large part of the radioactIvlty in serurfl rt-r"a.Lrled unex-

trac t ed. In saillpl..~.:, ·:..btained WIthin a ft.:'w hours after itdfl)in-

istratiotl of the dose, r"._~·st of the rflatt-rial c.:.uld be extractt-d 

into aceton.::- c3ft(:( sc3turdtloll of tht- serum WIth NaCI. Applica-

tion of the resldue of UllS t::" ... tra.:t to chrlJrIJatographic separatIon 

separated fron) the ether e: .. tract. Evidently, these L':.'flpounds 

dit.-thyl ether. 

Addition e,f l"'C·-anordrin to serum in VItro provt.-c that 

anordrin Itsel f IS strongly bound to a serurrl corrlpOtH'nt that hdS cl 

molecular weight of appro~imately 5000 daltons. The be,und! fr ee 

(B/F) ratio of I. ... C-anordrin incubatt.-d '..11th ~t.:-rur" f,:..( I ' 
! n r 

was 10.4, sUllilar to the ratio of 10 . .2 In serur" dfte( lntraveIlOu~; 

adrllillistrdtion of l·~C--dnordrin. The stronger lJlndlrlY .·,f dnordrin 

than anordiol to a plasma component probably accounts for Its 

rt.-Iatively longer half-lift.- (see belay). 

All samplt.-s fr-All r"onkeys to • .... ll1Cf) l"C-athJrdrin had bec.>n 

administered 11~d r~dioactive metabolItes that were not extracta-

bIt.- into dcet-~'tlt- Llnlec,s the ':,;erurfl was first d.:idified to pH 3 

such as is reyulrL·d ~A e'.:trclctl0n 0f ylw:.:uronide or sulfate 

3. 



conjugates of steroids. The presumed acid metabolites contained 

the majority of the l~C after the i.m. administration of 14C-

anordrin. After extraction of neutral st~roids from the serum, 

further extractIon of acid metabolites resulted in complete 

removal of all rad,oactivity from the serum. The structure of 

C:oillpoLlnd IIr has bt:·en purified in several d1Yomatographi o: 

s Y 5 t ems, b L! t 11 ~1"3 t. ,=, t; yet lJ e e n ide n t i fie d s t r u c t u r all y • It and 

compound IV havt:- fllU,=h 1,=,tlgt~Y St'rUffl hal f-l ives in viv,~' than 

anordrin. 

Kin e tic a n a I y 5 i S 0 f .:\11 0 r d r i nit s c· I f was noj t po 5 sib Ie"" i t h 

the standard procedure because drawing blood, allowing it to clot 

of one of the est('r':, of anl~,rdrin. However, in.:ln experirllent in 

which blood was drawn into dlllled, heparlni::ed tubes, ifllfJlc·di.:lt-

ely centri fuged, ._lnd the fddSlllo"\ fro;:en, the hal f-li ft? of .Hl')rdrin 

was found to be 1'30 fllin. Using the standard procedure fay s~mple 

half--life of anordi,~ol as '35.7 t/- S.t=J fl1111 'S.D.-I. A 51 fill 1 a r 

I" 
half-Ii fe was obtaineu fe,r .1n,.:,rdi,:,1 '..JI;c'n PUy,:· C-anordiol WdS 

injected itl a fourth rfJl:,nkc·y (']5 fOlin). T h I::" 5 tea d y s tat e .... : I Ij IIlt.- , :,f 

flletaboli,: ,:1.,aY3th:e ratt." '..J-'1S 0.035 +/- 0.01 L/min. 

tr.:ltion of anoydial In :.oeYUffl of monkeys receiving the n.: my/kg 

dose of anordrin via an intramuscular route was so low that a 

4. 



good estimate of the relative availability is not possible. The 

low concentration evidently is because of slow absorption from 

the injection site since the bioactivity of an Intramuscular 

injection of the eql.llvi:ilent dose was greater than that of the 

i. v. dose. The peak concentration of anordiol 111 serum after the 

1.0 mg/kg dose of anordrln occurred as early as 1 day after 

injection and as late as 3 days, showing a large biologIC varIa-

tion, but the conc~ntrdtlon remained at a fairly level pldt~au 

d uri' . J t his t i IlH:- I n a I I m c. n key s • 

Whetl the hal f ··11 fe of anordiol was compared to the duratIon 

of amenorrhea In the t~1(ee fllc.ni<eys that received the intravenous 

dose, a slr0ng tl~u~tive correlation was found, r = -0.83. This 

is evidt:'nce thdt Itl measuring the parameters of anc.rdl'_'! .J~ .. HL'-

measuring the propt?rties c.f ddrflltlist.:ared anOrdrltl that I ... ldt~ 

Neverthel~S5, a hell f-

life of '35 rllitl cant) • .=,t ('·"plalll tilt' duratl.:.n c.f effect. Th t.' ~ f f eo: t 

pounds. 

rflanner wi U'; a hal f -11 ft' .~.f 1=:. ,:,"; days. T hI"; 1 S r t: f : t:.~ '. L' J tl j ~" .... " 

eventual first ordL"'" Je • ..:yeLlSe in the o:on.:t2'ntratlOt1 .:.f rlletabulltes 

i n urI n e Co f I (> d a)' S 0:0 r rn 0 I' e " (The latter valu~ could only be 

intramuscularly). T c.t .31 ~' .. c r et 1 ':on .r 
,_, I 

55% in f.:act-s and :J5% In ul'lne. 

C" 
..J. 

.... as 
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Toxicity was evaluated by Dr D Waller and his associates at 

the University of Illinois. Monkeys, dogs, and rats received 

anordrin jntramuscularly in sesame oil itl schedules recommended 

by tht:· FDA. 

We have measured ,:fl01est""rol, HDL, prolactin, estradiol, test,:,s-

tel"One, progester'~'ne, cortisol, thyroxine, and calcitonin in the 

monkeys b'2'f,:,re treatrllt:'nt, and at rnonthly intel'vals just prior to 

each of the 3 administrdtions of ~nordrin dnd a month after the 

1 ast i nj ec t i on. Cfl0lestercd and HDL were also measLlr.~·d in rats 

before and after gO days of ~ulOrdritl treatment. Rat s W L- r '_' 

treated every fourth day Jurinq tflis tim~. I n rll 0 t1 key 5 non e 0 f 

estradiol with cl rllore 'jpe,~i fie ,.\tltiserurn resulted in no slgrll f-

EVIdently, 

80 the hoI t" s t to r ':.' I Ll t1 d H D L ',.J \c. r e '.-' 1 ~l ~ 1 i f i ,~ \ n t ! J J (. 0 - ( ,_. _1'-' (0 oj 1 11 

rats receiving ~nordrin. 0.' not: n t r ,\ t : 0 on 0:' f I DL, ': ,.:ll'_1l1 .I'. (.o1f 

6. 
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SUBSTANTIVE TECHNICAL RESEARCH REPORT 

st at efilent 0 f Db.} e'': t i~t?-s '_ 

Compl.-:te pr",._lltllC.)1 testing under GLP huidelines teo rlleet 

FDA requirdllt"t1ts f·.:.r cl Fhast?- I clinical trial. 

Progr toSS to D,'! t fo. 

A. F'har'III.1'.,oklll.::tl'':S and Mt:.·tabolisrn c .. f Anordrin 

I. Prepa'c1tl,~'n ,:.f labt?-led iHyJ unlabelt?-~anoldrin. 

Anoldrin (:~, 17a-dlethynyl-A-nor-5a-androstane-2B,17B-dlol 

dipropionate) was synthesized b'/ Dr. G. Chettur of the Illi".':.lS 

Institute of Tt?-chnol~gy. The f i. t1 a 1 f.l rod u c twa s cry s L.ll 1 i zed fro III 

rllethanol • Mas'::> s~",,~trd and elemental analysis '.Jf tIle crystallIne 

. 138; C,H C.)l':lIL.lted: Cdlbon 77.14, Hydrogt-rl 8.74; C,H fOlHld: 

Car-bon 77.17, Hydfogen 8.'j7.>. TIle fllelting POltlt ranye was 149-

included In Appendix I . , the procedure for the syntheSIS is in 

Appendl,>: II. [ 2 - 1 .. C ] An 0 r d r- i n was pre par t?- d by A rn t' r 5 h a III , Inc. The 

authentic cln.)rdrln pruvlded by Dr', ClIL·ttLir', .\I,d t.hls IlIi".Ldre wa~ 

cry s tal liz eo d toe (m st.) n t s pee 1 f 1 ': de t i v i t Y ass f h_' W 11 1 r I ;-..J b ! e 1. 

The specific actiVIty before crystalllzdtlc·n was 1'388 I:pnl/olg. 

,7. 



TABLE 1 

Recrystallization of 2- 14C-Anordrin 

with Auth~ntic Carri~r Anordrin 

1st • .:rystals 
1st M.L. 
2nd crystals 
2nd M.:'-'. 
3rd .:rystals 
3rd M.L. 

unlab~l~d '':Clllipounds. 

1'323 cpm/mg 
1')00 
2241 
1 '3'34 
2264 
1988 

addition of 3 VOlUflle'3 'Jf wat~r to the- r~actic<n ffll ... tur~. Aft ... r 

evaporatIon (.If the- e-the-r, the- prc.duct was re-.:rystalll.:.::J fr'-'III 

rIIe-thanal j'..,Idtt':'r. 

~ the- I' -- ace- ton e- ( ::::: tJ • 

diol hydrolysIs pr.:.ducts was ~-dS0 pr~Pdr,-·d fe,r fLC :.:,tdtll!"rJ ... bj 

treatm~nt .:,f dnardrIt) In 1 N f\LIOH for c':=; Ililtl dt r·_,onl tt'rn~t;'rdtur~. 

b~f':'re- .:\pplyillg the ~.drllpl~s to the- plat.:.- • 

• ..: h r <:< rll il t <::< g}- d f-J h 1 '_ .. .11 : y .. i '':; ::> how n i n Tab l.:.- ::. A scan of the- rLldioac-

shown in FIg 1. A marker of radioactive- ink is ~ut on th~ 

8. 
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plate as a standard before scanning to align the chart produced 

by the sc~nner to the chromatogram. The standards were detect~d 

by spraying the plate with 5% H2 S04 in 80% ethanol and h~ating 

the plate for about 5 min at 100~C. The charred proJucts appear 

as reddish sp,:,ts dnd are fllarked on the chart. This chro',latc'-

graphic procedure was subsequently used to separate th~ met abo-

lit e 5 a f ~ ... C- an 0:0 ( d ( i tl I t1 the phd r rll a c 0 k i tl e tic study. 

Table ~ 

Chr.:or'lat.~,yr-aphic Mobility .:of A,10rdrin 
and Its Hydrolysis Products in the 

Pet r .:' I e urll E the r Ace t c. n e :: 3: 1) T L C S Y s t em 

Anorurin 
~ -:V:_''''~'I_;j' '_'i-Jl_-Iute ,:..f drlordrin 
1 7- M .. ( .. ~.p (,::'p i c,na teo f dnc.r dr i n 
Anordiol 

:;'1' 
0.60 
0.47 
0.44 
o. 3·~ 

The hydrolysis products were also tested for purity by gas 

chrofllatograph J • The system used was a 5 ft.~ 2 rllm i.d. column 

Anordrin appf'ured as J. Jingle pt"ak with d ret.':nLIL,n tlillt.· of 19 

min. Anordiol haJ ,1n F, .:,f 5.2 min. and cholesterol, used as an 

internal stdndurd, had an RT of 25.6 min. 

I I 1. 

The pr..:..t,~"_.~'l ;,_)1' dJf'lllllstra-

tion of 14C-anordrItl and blood sampling is included as 

10. 



Appendix III. Serum or plasma samles (0.5 ml) were diluted with 

an equal volume of water and were extracted with diethyl ether. 

The ether was evaporated, and the residue was applied to TLC 

plates and chromatographed in the petroleum ether-acetone (3:1) 

syst erfl. The remaining aqueous phase was kept for further 

anal ysi_ s. 

BI'.:ocld frorll f ... AILeys CY"3'3, CYI01, and CYI05 was allclwed to 

stand at room temperature for 2 hr to allow clotting, dnd was 

then centrifuged to separate serum. The serurn was tllc-n ,)splr..:.tt-d 

a tl d put 1 n OJ (J e ' .... - (. d P P e d v i a 1 sIn tile ref rig era tor for a f l: W day 5 

U tl til the e',; t r a I:: t i 'X) S C a u I d be per f 0 rrn e d • This procedure, as 

will be described later, was found to result itl hydrolysis of one 

of the propionate esters ,=.,f alh)rcirin. Thert-fort-, in tilL- lliitial 

studies anordrln had been largely converted to the monot-sl~r of 

ano,-diol before e . .;traction. The extracts 0ere found to contain 

anordrin standcu-d in the petroleufll ether-acc-tone sy-:;tern, :lIld the 

major product In the serUfll even .:L> early as :::; illl,-; afb:-r at, 

More polar products did not bt:gin tCI "PP,.·.H wlti I after -, hr 

(Figs 4 and 5). 

was f,::,und to helve almost e:..;clusively very poLlr pr,_,dw_ts that 

remained on the ':.(lgin ,:,f the TLC plate <Fig G'. 

labeled 1 n r 1 <,j ~::; ·.dt-Slyndtt"d ,:.ornpound III) WdS pooled for 

further structural analysis. No definitive structure has been 

1.1. 
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determined, but the compound apparently has an additional 

hydroxyl group. 

Identity of anordiol purified from serum samples of monkey 

CY9') was defllonstr<.1ted by ac1diti/.:m of 13.5 rllg ,jf authentic 

anordiol to 41:.":::5 ':prll ,.:./f the o:.orilpound eluted frOHI TLC platt:·s (SA 

of the rlli :"tur e = 303 '.:.prll/mg). Results of recrystalli~ation of 

Table 3 

Recrystalli~atiun of isolated 
with duthentic carrier 

1st crystals 
1:::; t ~. L_. 
:.":::nd crystals 
:2nd M.~ . 

::-14C-anordiol 
anordiol 

320 cpm/mg 
43:2 
319 
:298 

The scans In rigs :2-6 are typical of patterns of metdbolites~ 

obtained in extracts of serum from the other monkeys receiving an 

intravenous dose (If t-4C-I..lth.:,rdr tn. Since there are baSically 4 

Areo.lS 

of the- chrorflatograms for elution and cCluntillg '.Jere d.:-Ilfllltt:"d bj 

the s tan dar d s 0 f d n ':' r d r 1 n d n d d nor d I 01 a 5 I I I l h t' sed n 5 hown In 

Figs 2-6. 

extractable fractIon (free steroids) are giVt.-tl 111 Appel1di.; Ill, 

pp. 1-4. 



IV. Binding of anoY"dY"i_t:l and its m€'tabpIit!?'s i~.?€'Y"um._ S€'Y"um 

was €'xt€'nsively washed with diethyl etheY" in an attempt to 

€'xtY"act moY"e of the t4C-mateY"ial, but a con~ideY"able proportion 

of the radioactivi~.I (dJldUlt.-d une:.;tY"actable. This material did 

of steroids, I.e., d.:idifYlng the aqueous solution to pH 3, 

satuY"ating with NaCI, dnd e:.;tracting the .:onjugated ster.: .. Id Into 

acetone. Up 0 n ... .-Hl ':l I .I '':; i.:; 0 f t his ~i c t:- t 'Al e ext rae t by T L C , I t \.I d ::. 

Compar~ Fig ~ (aceton!?' extract) 

wi t h Fig ~ (L' t h L' ( ;~'. t r a,~ t .l • rurlher, it was found that tht" 

without .:lCldl ficatic.ot1 of the- aqu(-OUS sailiples. 

In addition, it was found that when t"'C-atlL.rd,-i:l Wdr:, ...lc~;j~d 

i\ ( t (, ( 1 /I'll L .J t 1 e, n '~. 1 t h .• ,I'.Ir Llr 1 n, 

the- bOLlnd t"'C'--lIi"rdrlr: :lIigY"att-'d '..Jlth Pc,lypt-'ptldes having a 

rlloIt-',.:uldl' 'Ht.'lgflt ,~.f le'''-:'':; thdtl C(J(lf) ddlt.:.ns. 

The rlletlK,d for t-',.tractlng tht.- b.~'und fr..lcti',Al ,:.,f oCtll':,rJrltl clnd 

its metabolites was established dS an n''':et,:.ne e:r.traetie,n ,..:,f the 

18. 



NaCI-saturated ether-~~tracted 3eYUffi. This procedure will not 

allow extraction of 3te~oid glucuronides of othe~ dcid conJugates 

into acetone. 

days are not rl,,_,re the1'1 GOI. e"t,.-actable withc.ut ':'Kidi fi,:ation of 

the serurfl, but .... 1 th d''::llJi fi • .::ation the remainder becc'(lIes acetone 

Serurl. c..:.,J lectecJ from all monkeys during the fi~st ~o (liin 

after an intrrlvenous dc.se of 1-4C-anordrin was extracted wIth 

ether and then wIth acetone to obtain both free (unbound) and 

bound steroId frdctu.:or1S (See Appendix IV, pp.1-4, for- ddta). 

This procedure rt<;ulted 111 77 +/- 61. recovery of labeled comp-

ounds f,.-,.::,r'l tht-St: safllplL"~> witflc.ut accounting fur tht" dCld fIlt.-ta-

bolites. Wf:dl th~- ~"-Id (Jletabolites were accounted for after an 

i.rl •• inje,:.:tl,:·,n In the sar'le ('I.:.:.nkey, '35 +/- 181. of the ser-U((I was 

recovered in the SUfll o::of the fractions (Appendix IV, p. 7.). 

was 10.~ +/-1.0 (SE1. This IS SImIlar to the ~atio of 10.4 

.,::,~ t d i "t:J r • 
~..l I _ t... r llkuOJtlun of 1-4C 'anurdr-ln WIth s~rufll for 1 hr at 

37°C, but dIfferent from the rdtIC' of 8.6 obtalrlt:"d ..lftt"r l/h:l.iba·-

tion of 1-4C-anordr-ln at r-OOfl) tdllpt.-rature. TIl e B / F r d t 1 0 0 f 

was 1.66 1-/' I). 14 (SE). ThIS IS sirlillar- to tht:" ,'_,tl':':' ._d . .. ... ,. 

c,btained aftt:"r I/l(:...tbatl,:.n uf 1-4C-anor-dl01 WIth :.>t.'rL;;1I .3t ~c,orn 

t erllper at ur t.'. 

19. 
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V. Conversion of 14C-anordrin to 14C-anordiol in serum. 

Fresh blood was obtained from a monkey that had not received 

anordrin for over 5 months. Serum was sepayated and 3 ml was 

incubated with ~.O ug of ~4C-anordrin (46,000 dpm) at 37~C for 48 

hours. FrorJt ·lC ;1( t,:.., 1::0 1)( after the beginning of the incuba 

tion the :3erurll 1,.,10)'3 Lt.'pt at ,~...,C. Aliquots of serum (0.3 mI) were 

t~ken at illtervals for assay of bound and free 14C-anordrin and 

its metabolite anordiol. The results are displayed in Table 4. 

TABLE 4 

Metabolism of 14C-Anordrin !~Vitrc, (cprII/O.3 ml) 

Ti r.-Ie 0 f Unb'='llnd Bound ----

Incub A!lOrdrin Mc,tlOt~:3 t Anor d_i 01 Anor-yr i n Monoest Anordiol - -----

1 hI' 58') ':J 7 C" ...... 71EA C" e:- 40 J.j ..J..J 

..... 1/:: ';}') i r .-:- 70 5::£.4 1 'T' <::''} 
<oJ --''''- J ..... 

5 II:: 5::5 168 77 51:='4 ~-'30 1 L? 
::4 18~r) ::J84 158 ~158 ~~::4 36 
48 1085 5·13 15'3 "~5·l·l 7')4 166 
120 1570 38'32 337 1576 424 8 

i . e. the p a I' t 1 d 1 h Y d r 0 1 y SIS pro d u c t s c, f cl t1 0 r d r 1 n . ] 

The hal f-1 i fe of cC'tlversi,",tl of ,:ulordl'in t.,,:. anordlol in st?rum 

ASSUfllltlg d fi,"c:;t ordt?r rt?dction, 

tion temperature. fhe prlfnar.'l ~(,_,du,_t l~ 11,_,t 

as shown by tilt? I..1ccL.fllulation of tIle r.-tL'/10est.;:-rs clt 1~0 hr. 

The ch:'gyet" of Llnding observed in ser''':,I) of fllonkeys that had 

~O. 



been given an intravenous injection of 14C-anordrin is confirmed 

by these data. However, it is clear that the binding activity of 

the s e I' un', dec lin e d b (. t wee n 5 1 /::. a tl d ::. 4 h r, and aft,:· I' fur the r 

incubation at _~C>C, blndirlg had decrea::;ed to an even lower levE-l. 

VI. KinE-tics c.f anordrin ~ltEJ an·::.·rdic.l after intravt.-rJous adrr",ini2..:.:. 

b--ation. 

Clt.-arance from st.-rum after an intravenous dose of 14C--------

anordr.i.!LQy st;andard proct.-dures. F:adioactive material was elutt::u 

from fra.:::tions :"t?,:Jd(_ltc~d uy TL.r:: ,ciS des • .:ribt.-d above. Si t.c "" a 

signi ficant af",-,unt .~.t tht.- ~1t1 • .:.rdrin had b(·,::·t1 cc.tlverted to the 

dure, only the data c.n 3t1.:,(Jl·.:.I ..... as c..ll'~_llated in samples 

obL3lrH:d f('':'fli Lhree rllon~.eys after an Intravenous inJe ... tlL,n of 

14C-anc.r dr in. 

anordiol In st.-rur" ·:.:.f the tf1re,c' r"onkt.·Ys. rur this purpose the 

total con~entratians of the stt.-roids ~ert.- c~lculatt.-d by addition 

which binding was determint.-d. T h t.- fIt e a n h a I f -1 if.:.· .::.' f ': 1 to a ( ~1t1 • .:.:.' ,_, f 

anordial was '35.7 +/.- 6.6 (SD, r"ln. 

distribution was 3.0 +/- ~. 1 (S.D.) 

1I1e <:.te • .ldy ~tatt.- .,_l:"".L" e,f 

I '--, 

an eel' ate was O. 035 + / - (> • (I 1 ( S. D.) L / fll 1 11 • 

Monkey CYI04 

was glVt·n the 0.::' (fig/kg dose .jf l"C-anordritl i.v. and blood was 

collt.-cted 111 heparlni::ed tubes, rC1~.i.dly • .:.hliled, c€·ntrlfugt:'d, and 

the cold plasma was lmmediately frozt.-n in order to limit loss of 
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anordrin from the blood by hydrolysis after the blood was drawn 

from the ani mal. 

Appendix IV, p. 5a-Su. Figure 10 shows the disappearance of t~C-

anordrin and the lev~ls of l~C-anordiol obtained in the first 50 

The hal f-I i fe fr'~'1I1 the 

eomplet~ data shc.I,.,II) In Figure 11 was 1'30 fIlin. 

:11L Administrclti,:.tl .~.f the mf.-tabolite l~C-anordiol. Bee ause 0 i 

in serum of rllotlkeys gIven l~C-dtlordrin during storage, Wt& 

esters as described above. The binding and kinetic:', of l"'C-

anordiol aftf.-r itltrclvenous administration were compar~d with 

simildr st~dies in which l"'C-anordrin was glven. 

summarized on p. G ,::,f {o,p!-'::ndi:t; IV. 

Figure 1::::. A S '_:...ill b f.- see nth e h a I f - 1 i f e '_' f t ... C - an • .:. r d ~ .j 1 J t.' t t: r -

ruined in ttllS way 15 t:ssentlally the sarlle as that ueteYrnlnt:"d from 

studif.-s in which l"'C"ano:)rU(lll w~,::; adrfllni::;t':-I'ed. Thus, dny 

"\nd, ..is 

limiting factor in determining bl.:.l • .:,gl,~ ..... l .:-ff,:,~t ~.f Lt/I,':'r;i( ~n. 

~1.lJ.. ReI at i on bet ween t he hal f -1 i f e 0 f dnOy d i 'Jl~_ the dur.l ~ i·-'~ 

of ~mt:·nol·rhea._ Mt~'nkf.-Ys were examin€'d d'-'lly fc.r ~he preSeflCo:- uf 

vaginal blt:.,t:'ding. Th€' durt.ltiotl ,:..f drllenc.rrhea is '.::;hown in Table 5. 

25. 
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TABLE 5 

Duration of Amenorrhea after Anordrin (mg/kg) Treatment 

Dose Poute Monkey ~cle Length Perflar:':: s 

0.2 i . v. 'J'] 38 Arllenor r he i c " ...... mo. /~ 

befol"e i nJ ec t i . ..:on. 
101 44 Amenorrheic -' . ., rllO. /.J 

before injt"ction. 
103 c ...... 

...I":' 

105 60 
rflear. 48.8 days 

0.2 i • r'l. "Y3 58 
101 57 
103 65 
105 _62 

Ifle -:in 60.5 days 

1.0 i • fr.. 100 No Illenstruation. 
Awenorrheic >4 mo. 
before i nje...: t i on. 

102 71 
104 77 

~flean 74 days 

Unexpectedly, two of the monkeys that had been arrlenor r rl \'.." i c f co) 

over 3 months menstruated betw~en 30 and 40 ddys after ddnlin-

istration of anordrin. The difference betw~en the response to 

the 0.2 mg/kg dOSe i.\!. and 1.[11. • ..... as atldly~ed by' a palrt-d t-

test. The medn Jifferen(.e WdS 11.7 days WlllCh WdS ::.>tdtlstl..::ally 

sig!ll ficant dt tht- P <0.05 It-vel. T h ~ n 11 /II b e r ..:. f ,II~' I I k t:' j:::' ~ h d t 

received the two di ffert-nt d,,::,oses intramuscuI.:trly is too :;llIall to 

draw conclusions f« .. olil dl thjs study, but there 15 esfllple ,:,·vldenc.:.' 

from previous Studlt-S fe.r d G,y~t.:' r':"':;~'':''1SL" to Itltramuscularly' 

administered anordrln. 

of anordiol after the 1.Y. dOSe was calculated for monkt:'ys CY39, 

CYI0l, and CYI0S. 
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anordiol could not be determined in CYI03 becaus~ of difficulty 

with intubation. The half-lives of anordiol In the three 

intubat~d mon~eys was 103, 34, and 90 min, respectively, making 

the COr-,£:-iati,:,n ce,efficient = -0.8'3. 

rx- Calculatt-d ,=c,n~e!)t!at~,ns~,f an,-,rdioLin s_erurl' after i .m. 

administration of anor-drin. Based on the specific activity of 

concentratic,ns of anarcll,:,l in set'urll of monkeys that received the 

1 . 0 r.-, g / k g do sea f 1 .. C - a nor d r i n we r e cal cui ate d • Conct-ntraticlns 

of anordiol art- shown In Table 6. These concentt'ations at'e 

within the ranyt" ,:,f gas cf),.-omatographic mt-thods if sufficient 

plasma IS av~}ldble, e.g., about 5 ml for gas chromatography with 

flame ionization detection. Al t e t' nat 1 vel y , an 0 t' d r i nIt s elf r(, a y 

be present in sufficient amounts to mea5ur~ by gas cl)t'omdto9r~phy 

or by radioin,r,lUtlOassay, but we do not have sufficient data on the 

relationship between anorrlrin clearance and duration of effect to 

ascertain the /alue of anardrin measurements at the present til~e. 

However, antiserum to a conJugate of the 2-propionate monoestt-r 

of anot'di''::ll has been prepared, a:)d this illdY prove useful In 

r.-,easuring dtK,rdrin in serum elf human subjects treated with 

anordrin. 

30. 
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TABLE 6 

Concentration of Anordrin in Serum after' Intramuscular Injec t i on 

of 1.0 rf.g of Anordrin pe-r Kg of Body We-ight 

------- Anordi 01 ~/rnl) 

Time- __ QOOO CY10.2 _ CY104 

45 rfli n I.E:. 1.5 0.4 
50 rf.i n ~.4 2.4 0.8 
120 win :2.8 5.2 :2.0 
240 min 4.4 6.0 3.6 
360 mIn 7.2 13.6 ..t.8 
24 hr 12.0 16.8. 7.2 
48 hr 11.2 20.8 7' .L 

72 hr 8.8 14.8 5.8 
96 hr 6.8 10.4 10.0 
120 hy 'J .-:-> 14.8 10.8 
144 hr 9.2 10.8 13.2 
168 hr 5.4 11.2 12.0 
1'32 ~11'" 6.0 12.4 14.4 

:t S.A. = 42. '3 dpm/ng 

the- half-life- is far too short to account for d duration of 

e-ffect of ove-r 30 days. 1ft he-a c t 1 Ve f ,_, r m ,_, f t h eo d r Ll 9 mu 5 t b e 

Ion g - I :. v e- d rf. eta b 0 I I t e SPy e- sen tin s e y U m aft e- r 5 d d Y ~, c a 1\ e x pIa i n 

the biological activity. The decline in the total radioactivity 

pey ml of seyum forms a first order cle-arance rate after the 

first 7 days as shown in Figure 13. 

this time consist primarily of acidic compounds which have not 
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XL CI~C:tranct- c.r lIIt"tC:tbolit~s of 1"'C-anordrin in urini-. 

Appearanc~ of 1"'C-Iabeled metabolites in urine occurs in a 

biph~sic pattern. An initial first order decline of between 2.5 

and 7.8 days with a slower clearance of 15 days or more charac-

teriz~s the appearance of metabolltes in urine. These data are 

included in Appendix VI. Graphic representations ar~ on pp. 22-

~8. Steyo~d products of anordrin we~e extracted from urine 

initially WIth dlt"thyl t"ther and then, after saturation with 

NaCl, wlth acetont". 1"'C-Anordrin was not found In urine 1n 

detectablt:" diIlOUrltS, i.e., not luore than 0.1~~ of excreted l."'C 

products. APPr'oxlIliately 40% could be extracted into t"tht"r from 

the Urlnt" excrett:"d within the first 5 days after administration 

of the drug. 

stl'uctul'ally. 

None of the Urlnal'Y pl'oducts have been ldentlfied 

WithIn tht" flrst 30 days apprOXimately 35% of the 1 ... C dose 

could bt:" dcco~nted for in ul'inal'Y pl'oducts l'egal'dless of whi-ther 

the dOSi- had bt:"t"n given intravenously or intramuscularly. 

B. Evalu..ltlon of TO:"'IClty of Anol'dr-in 

I. Dc)si.tye and puthcdc.gy repc.rts. 

These have been SUb/Ill t t t:"d sepal" at el y by Dr. Donal d Wall er. 

II. HOl'lllOrh" .:.tnd IlP'-'Pr'"Otcolt1 chdnqes in relation to dose In 

l-h:.o(IIIOrit" cOtlLt"ntr'"dtions Wt"l't"- detel'lliined by standard radlolfll-

/liunodSSctyS. Tht" kt:"p r'" oduc t I Vt" Endoc r 1 nol ogy Labor at or y 1 s 

licen:.ed by thi- Sti.tte of Illinois Departlllt"nt of Public Health 
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(lic~ns~ no. 19901) and is certified by the Colleg~ of American 

Pathologists. Cholesterol and HDL were assayed in serum of 

lIIonkeys and rats by kits provided by Sigrl~a Cherllical Co. Prolac-

tin, estradIol, testost~rone, progesterone, and cortisol were 

assay~d by proc~dures routinely used for human serum samples in 

the Reproductlv~ Endocrinology Laboratory. These assays have 

been valIdated for use In the cynomolgus monkeys in previous 

studIes conducted by our laboratory. Calcitonin was det~rrllined 

by Dr. Gt::'rcdd Wlllld'IlS' laboratory at the West Side Veterans 

Adllllnistrutlon HospItal, Chicugo. This assay has been valIdated 

for both hUllian drld '"unkey studIes previously by Dr. WillIams. 

ThyrOXIne was dt::'t~rrlllr1ed by Dr. Charles Barsano in the Endocrine 

Laboratory at the North Chicago Veterans Adrilinistration Hospital. 

Four 'lIonh.eys were treated at each of four dose levels, 0, 

1, 10, dnd 50 tUlles the fillnirllurll t-ffective dose. Blood froh~ the 

test rllonkeys was draI.Jn prIor to t-ach of the monthly doses of 

anordrin and ont::' rllonth after the third dose. Serum was separated 

and l.Jas stored (roLen untIl tht- assays were perfornled. Blood was 

obtalnt::'d f("oll. ("Lits prior to trt-atrllent and agaIn after 90 days of 

dnd St::'rUIlI was prepdrt.-d dnd stored frozen. 

Data l.Jas andlYLed by Multiplt::' AnalYSIS of Variance (MANOVA) 

USIng the StatIstIcal Pac~age for the Social SClt-nces (SSPS PC+) 

on cln IBM-XT persondl C':""PUtt.-(". The procedure used l.Jas deSIgned 

The SIgnIficance of 

Ji fferL-nces dut::' to dose and to time were detern,ined by this 

prograill. 
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The data on th~ s~v~ral hormone measures, cholesterol, and 

HDL in fl'lonk~ys art" surllfllari::~d in Table 7. The values of Fish~r's 

"F" and th~ prc1babi 11 ty I ev~l lip" are gi v~n. A significant dose 

r~sponst:.· to atlor-drin W...iS found only in estradiol and Cortisol. 

There- was a 5ignl fi,:ant ~ffel:t of tiffl':'- on th.:.- l.:.-v.:.-Is of fflOSt 

hoollones and choleste(IJI fractions flleasured, but this was 

ind~pt-ndt-nt of tht" d05':'- 9i vt-n to th.:.- flJ':lnk~ys, i. e., there was no 

dost" :" tilll~ interact ion. Table 8 st-parat~s out the signif-

i 0: .::. n c ~ 0 f t h I.:" r to 5 P IJ t1 5 to t CI il n 0:0 r d r i n il t the h i 9 h t': S t do s.:.- • 

Since L'strc.ldlul w.::ts found to inCr(:dst- sionif:,cantly \"l1th 

dos.:.- IJf anor-drll1, th~ lndividual valu.:.-s with tilllt: and dose are 

shown itl Tdb1L" '3. 

1 S 9 r ~ d t e r .:l tea c h dose as t i fll e pro 9 r ': sSt" S • 

t h ~ fin din 9 0 fin ere d S t" d s t" r urll level s 0 f est r .:l d i 0] wit han 0 r d r 1 n 

<!t 1'::'I\.o,Iel'" d'J~t:5 u) WhlCh it was shown that ...tnordrin inhiLits 

--h.:.-r.:.-fore, tht" 

s~ru(ll • As can b~ '=>L"L't\ It) Tablt: 9A ther~ lNas no sigrH ficant 

.:.tSSOcidti'::'I" of IlIe...Jsurtod .:.-stradiol with dose of anordrin wht:'n 

~stradi,:11 WdS IIIt"dSUt'ed with the (IIOrt:.- sp~cific antis~t'ulli. 

Anordiol Wd'=> tt:ste-d for Its ability to cOfllpete \,.,I~th :.IH-t"stradlol 

(':''''- binding t'J tht:' first antiserurll, but no binding .:ould be 

"c::-... :" oJ • 



d ':'-h I I:;' n s t I' at .:.-d • 

L.:.-vels of s.:.-rum cortisol 1.1':'-1'':'- also significantly incr.:.-ased 

by th.:.- trt' ';(II.:.-nt, cP1d ar.:.- also shown in d.:.-tall in Tabl.:.- 10. 

also thc- SerU11i levc-ls increas.:.- progr.:.-ssiv.:.-Iy with time. This 

I' e s p CI n 5 t:: ",I s C, (II US i; b t:: i n v est i gat e d fur the r i nord e r t 0 a s I: e I' t a i n 

whetht::(" thc- increase 1S dUe to a IlIetdbolit.:;- of anordrin that 

increases in circulation with tirlle and dose, or is du.:.- to a r.::-al 

incr~ase in ildrenal activity and el.::-vation of serum cortisol. 

The thy("outlt:: r.::-sp':'tlse was not quit.::- significant at the P< 

0.05 It.-vt::l, but 1S pr~s.::-nt~cJ in IIIClr.::- detail for clost-r exaulln-

at i 011 ( T <ib 1.::- 1 1 ) • Hel'e tht:: In,:reast:: apped("S to b.::- only b.::-tween 

the Vehiclt:: utld tht:: 10west dose without a further incr.::-ase with 

d'.Jst::s greater than th.::- IlIinlflJal efft::ctlve dos.::-. 

Tht:: dCltd un cholt::stc::yeol, HDL, and L.DL is pr.::-sented in Table 

12. A signi ficant dt::,:reast:: In both total chol esterol and HDL 

occurrt::u with itlCreClslng dost" levels of anordritl. As a rt::'sult 

the levt::ls of LOL, calculated by difft::'rence, did not change 

significantly (lowc::(" part or Table 12). This .:.-ff.:.-ct was differ-

ent thein that obse("ved In (lionkeys in which neither chol.::-stt::'rol 

no ... HDL wt::'rt.- slgnificantly altt"red by the tredtlilent. This Iliay be 

in part because the (~t~ were treatt::'d t::'very 4 days for a total of 

90 days wht.-rt::as the IlIc,nkeys wt.-rt.- treated only rllonthly. As Celn b~ 

seen f r ':"11 Tab I to" 1 
., -, treat olcnt 

we~e not decrC::dst::d In the 2~ MED group, but only in th~ lOx and 

50:..: groups dto"SPltt.- tht:: fclct that the 2:.. group had low~r initial 

levels of cholesterol. 
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Table 7 

SUlTITlary of Anordrin Toxicity Study (~lonkeys) 

t1ANOVA 

Dose Res~onse {D} Effect of Time {T} Interaction {Dxl} 
F p F P F P 

PRl 0.66 0.595 0.24 0.866 1.00 0.461 

CHOl 0.35 0.793 15.0 <0.001** 0.69 0.710 

HDl 2.36 0.128 8.55 <0.001** 1.16 0.351 

E2 11.31 0.001** 13.82 <0.001** 5.82 <0.001** 

T 2.05 0.161 14.79 <0.001** 1.14 0.359 

P4 1.28 0.327 2.57 0.069 1.48 0.192 

F 10.89 0.001* 13.86 <0.001** 1. 74 0.115 

Calc 1.12 0.378 6.55 0.001** 0.86 0.68 

T4 3.00 0.0/3 9.92 <0.001** 1. 53 U .174 



Table 8 

Effect of Anordrin (50 x MED) on Cholesterol 
and Hormone Levels in Monkeys 

Significance of 
Dose Re~onse 

Analyte by ~iANOVA 

Cholesterol 0.79 N.S. 

HDL 0.13 N.S. 

Pro 1 dC tin 0.60 N.S. 

Cortisol O.COI Highl} 

Testosterone 0.16 t!. S • 

Pro~esterone 0.33 N.S. 

Estradiol 0.001 HiShly 

1hyroxine 0.07 N.S. 

Calcitonin 0.38 N.S. 

Si sr:i ficant 

Sisnificant 



Dose U'ED) o 

Vehicle 38 :1 8 

xl 37 1: 4 

x10 54 :1 26 

x50 48 :1 3 

44 j 4 

Tab 1 e 9 

Serum Estradiol pg/ml i SE 
Monkeys 

Time (lI:onths) 

1 2 

18 :1 5 45 j 17 

22 :1 2 23 i 3 

72 1: 9 87 :1 15 

80 :1 12 128 :t 22 

48 :1 16 71 :t 23 

39 

3 

54 j 12 39 :1 8 

24 1: 5 2G :1 4 

90 :! 11 76 :1 ::. 

147 :1 17 101 :1 22 

79 :1 26 



Table 9A 

Serum Estradiol in Monkeys, Second Assay with Specific Antiserum (pg/ml) 
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o 

Veh i c 1 e 234 :! 56 

xl 179 :! 14 

x10 350 :! 58 

x50 280 :! 28 

260 :t 36 

Table 10 

Serum Cortisol ng/ml i SE 
Monkeys 

Tir.le (r.lonths) 

1 2 

254 :! 31 233 :! 28 

365 :1 43 325 :! 12 

495 :1 10 495 :! 28 

395 :!. 29 385 :!. 32 

377 :!. 50 360 :t 55 

3 n:ean 

282 :! 62 251 :i 11 

360 :! 36 307 :t 44 

490 :!. 64 458 :t 36 

535 :t 66 399 :! S2 

417 :i 58 



Dose (r·1ED) o 

Vehicle 7.2 ± 2.0 

xl 8.2 ± 1.7 

x10 7.8 ± 1.2 

x50 7.2 :! 2.0 

7.6 :! 0.2 

Tab 1 e 11 

Serum Thyroxine ~g/dl f SE 
Monkeys 

Time (rronths) 

1 2 

7 ') + .L. _ 0.8 7.8 ± 0.6 

11.0 i 1.6 13.8 i 2.5 

12.2 i 0.8 11.2 i 1.2 

12.0 :! 0.8 14.0 ± 2.2 

10.6 :! 1.2 1 ~ .7 ± 1.4 

3 mearl 

7.5 i 0.5 7.4 ± 0.1 

10.5 :t 0.6 10.9 :1 1.1 

13.0 i 0.9 11 .0 :1 1.1 

12.7 i 1.6 11 .5 i 1.5 

10.9 ± 1.3 



Table 12 

Serum Cholesterol and HDl in Ra 
11I9/dl i SE 

Cholesterol 

Dose (nED) Before 

Vehicle 94.6 i 10.8 

x2 33.3 i 3.3 

x10 70.1 i 2.2 

x50 78.0 i 4.0 

Dose Response 
Cholesterol 
HDL 

P < 0.001 
P = 0.006 

L DL I:ig/d 1 

After 

72.7 i 4.7 

73.8 i 3.9 

37.4 i 3.4 

38.4 i 2.9 

(lata 1 Cholesterol - HO.l..L 
Before After 

V 52.3 36.2 
~ 

2x 17.9 24.1 

lOx 22.0 21.7 

50x 26.2 25.2 

31.1 :t 7.4 SE 26.8 :1 3.2 SE 

Before 

42.3 i 3.2 

15.4 i 1.8 

42.1 i 3.4 

51.8 i 4.0 

HDL 

After 

36.5 :! 4.6 

49.7 i 2.4 

15.7 i 1.5 

13.2 :! 2.2 



Unanticipat~d R~sults 

Th~ only unanticipat~d r~sults were the serum levels of 

estradiol In IlIotlk~ys tr~ated with anordrin in tht- toxicity 

t~sting aSI1t:-Ct of th~ study, and the specificity of th~ assay is 

now being ~valuat~d. 

F:est'dl'ch Dt:"sign 

No chang~s wt'r~ Iliade in the experilll~ntal design. 

Op,,-r'atiOtlal Slgnl ficdnc~ 

Th~ phal'flldCokin~tlcs and ff,etabolisOl studies show that 

dnordr'ltl hd=- d relatlvt"ly long half-life in th~ Illonkey, but that 

SOhl~ of its Illetabolites have residence tirues in th~ body ruore In 

k~eplng With Its long durdtlon of ~fft-ct on ovarian function. 

Tht" r'tsults of tO~lClty testing ~ncourage us to proc~~d with 

F'h ..... s~ I clinlcdl tl'lals and ~vt'ntual d~velopolent of anordrin as d 

o(lct:'-cl-Illonth COt~trdc~pti Vf~ agent. 

Dis s e III ina t Ion d I )(.1 U t 1 1 1 ;:. d t ! ,~,;'l 0 t R t:" 5 t:" .1 (" 0: h f-' t:' S Ll1 i. S 

Tht:' Studl~S on phal'hlacokz.netics and Illetabolism have not yet 

b~l:n sublllitted fol' publicat.ion, but an abstract is beIng prepared 

fol' SUbllllSS10n to tht" Endocr'ln.::- Society. 

Subllllttt"d to the SOClt'ty e·f TO:dcology fol' presentation at the 

1987 unnucd IIIt'et i ng. The papt:'I' sublllittt:'d is, "Toxicity StUdl~S 

of Anordl'in," by D.P. Wd11~1', M. Szarl~y, J.C. P~na, C.O. 

Fakr'oddln, A. Mar'tltl, and R.T. Chatterton Jr. 
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Dr. Robert T. Chatterton 
Reproductive Endocrinology Laboratory 
Department of Obstetrics & Gynecology 
333 East Superior Street 
Chicago, IL 60616 

Dear Dr. Chatterton: 

May 28, 1985 
IITRI Project C06617 

The first batch of ~-Anordrin, synthesized as described in IITRI 
Proposal 84-234CC with the modifications suggested by you, yielded - 6g of 
crude material after reaction work up. Attempts to crystallize a-Anordrin 
from this crude yielded only a small amount of crystalline. material. Therefore, 
the crude was chrolllJtographed on sil ica gel column (30-60 mesh, Matheson, 
Coleman and Bell) and the It-Anordrin Vias eluted with heptane/acetone (10:1). 
The chromatographed material yielded a ~'-Ihite crystalline material (- 2.4g). 
HC of this 1l1ater-ial shOl'Jcd a single spot, coincident with spot from the 
reference material, provided by you. IR, proton NMR and C-13 NMR of this 
material agreed with the proposed structure of ~-Anor~rin. However, melting 
point of this material was lower (softe~s at 140°(, melting range 145-150°C; 
literature: l52-152.5 U

(). The above material was crystallized from methanol. 
Mass spectra and eleme~~al analysis of the crystallized material was in agree
me n t ... , i t h Ul e pro po s e j s t rue t u r e . (1'1/ e + = 4 38; (, Han a 1 y sis - cal c u 1 ate d : 
Carbon 77.14; hydrogen 8.74; Found:- Carbon 77.17; hydrogen 8.97). Once again, 
the IIlelting point was lower (softens at 145°; melting range 148-1S0.S0C). The 
above material ... ,as recrystallized from methanol. However, the melting point 
of the recrystallized material remained the same as before. Therefore, the 
material was recrystallized from iso-{)ctane. The melting point of this 
nlClterial is 149-151 0 C (softens at 145°C). 



Dr. Robert T. Chatterton 
May 28, 1985 
Page 2 

The amount of u-Anordrin with the above melting point is 1.97g. The 
intermediates, 500 mg to 19 quantities, are provided herewith. The estimate 
for additional 3g of~-Anordrin (Ref: Letter dated April 22, 1985) was based 
on crude yield of - 69 from reaction work up. It is seen that only about 
one third of this material can be recovered after purification steps. There
fore, the estimates fIlay have to be revised somewhat to account for the addi
tional labor. Hope this wi 11 not pose any problems. 

,..,.. . 

Sincerely yours, 

L~ ~ 
ao·v~ ~~an Chet tur 
Research Chemist 
Chemistry Research Section 



Dr. Robert T. Chatterton 
Mdy 28, 1985 
Page 3 

MATERIALS SHIPPED TO DR. ROBERT T. CHATTERTON AT 
NORTHWESTERN MEMOR IAL HOSP 11 AL 

Androstano1one (1) 

17-8 Acetoxy-5 a Androstan-3-one (~) 

17-8 Acetoxy, 2,3 Seco-5 a Androstane-
2,3-0ioic Acid (1) 

17-8 Acetoxy-Anor-5 a Androstan-2-one (i) 
17-8 Hydroxy-5 a Androstan-2-one (~) 

Anor-5 a Androstan-2,17-0ione (~) 

2a,17 a Oiethyny1-Anor-5 a Androstan-
28, 17p-Oio1 tV 

2a,17 a Oiethyny1-Anor-5 a Androstan-
28, 1713-0;01 Oipropionate (~) 

(a-Anordrin) 

Wt 
(500m9 - 19 range) 

V 
v" 
../ 

1.979 



liT fio.;:'C:dl ell 11,·,ldull.! , . 
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Dr. Robert T. Chatterton 
Reproductive Endocrinology Laboratory 
Department of Obstetrics & Gynecology 
333 East Superior Street 
Chicago, IL 60616 

Dear IJr. Chatterton, 

April 22, 1985 

To ansvler your' letter of April 16th, inquiring the feasibility of 
making Illore,-anordrin, I have drawn up the following time and cost 
estimates. 

Since I Jin synthesizingl-anordri;t, as per the present contract, 
estimate the cost of supplying an additional 3g of a-anordrin to be 
$10,000. I could supply an additional 7g of li-anordrin for 520,000. 

estilliate the time for supplying an additional 39 to be by the 
end of May '85 and if you are asking for an additional 7q, r could 
supply it by the end of June '85. 

am keeping aside 500 Il1g to 19 of the f11ajor intermediates of the 
synthesis. I will be saving approximately the same amounts from the 
remaining synthetic steps. 

Hope this answers the points raised in your letter. 

--.-' ----~ --- D. J. ~loschandreas, Ph.D. 
Research Director 
Chemistry and Chemical EnC]ineerin'l 

Research Department 

Thanking you 

Sincerely, 

i~ CkLC:vv 
0IG~vindan Chettur 

Research Chemist 
Chemistry Research Section 



The following materials were delivered on September 3, 1985 as part 

of the requirements of the IITRI-Project C066l7. 

Compound 

1. Androstanolone (1) 
(starting ~aterial for batches 2 and 3 

Aldrich; Lot No. 2703PJ) 

2. 17-8 Acetoxy-5a-Androstan-3-one (£) 

3. 17B-Acetoxy, 2,3 Seco-5u Androstan 
2,3 Oioic Acid ll) 

4. 2a, 17a Oiethynyl-Anor-5J Androstan (8) 
26, 176-0iol Dipropionate (a-Anordrinj -

5. 2a, 17a Oiethynyl-Anor-5a Androstan (§) 
28, 17B Oioldiropionate (a-Anordrin) 

Amount 

4.62 9 

1.50 9 

0.49 9 

2.16 9 

1.84 9 



Procedure for the Synthesis of o-Anordrin: 

The procedure currently anployed in our laboratory for synthesis of a-Anordrin is 
described below: 

If 

Step I: 17S-hydroxy-5o-androstan-3-one (1) to 17s-acetoxy-5a-androstan-3-one (1) 

Excess acetic anhydride is added to a solution of 17e-hydroxy-5o-androstan-
3-one (Aldrich) in dry pyridine. The reaction mixture is allowed to stir 
overnight at room temperature. Following neutralization with ice-cold 10% 
HCl, the mixture is extracted with CHC13. The organic layer is washed 
wi th 10% HC1, 5% tlaHC03, saturated NaCl and dd eel over anhydrous 
Na2S04. Evaporation of the solvent yields I in greater than 95% yield. 

TLC is perforrned in petrolewnether/acetone (3/1). 2 may be recrystallized 
from the same solvents. W'1H: 4.63 (t, 17 H), 2.03-(s, eOCH3), 1.02 and 
0.81 (2s, 18 and 19-Me). m.p. 152-156°C. 

Step 2: I to 17s-acetoxy-2,3-seco-5a-androstane-2,3-dioic acid (1) 

This transformation is carried OIJt according to procedures described by 
Scribner1. 11.12 g 2 are dissolved in 75 ml of acetic acid, 2.5 ml 
H20, and 0.75 rnl methanol, ;}nd heated to 60°C. with stirring. A solution 
of 13.5 g Cr03 in 30 ml acetic acid and 25 ml H20 is added slowly so 
that the temperature remains between 60-65°(. The reaction mixture is then 
maintained at this temperature for 2 1/2 hours. 75 ml of H20, preheated 

to 60°C., are added and the reactiun is allowed" to stand at roan temperature 
overnight. Filtration and ~ashing of the filter cake with water gives, 
after drying, 4.54 g (36%) of white crystalline 3, m.p. 226-228°C. NMR: 
4.63 (t, 17 H), 2.03 (s, COCH3), 0.82 and 0.78 (2"s, 18 and 19-Me). 

Step 3: 1 to 17s-acetoxy-Anor-5u-androstan-2-one (i) 

The A-ring of the steroid is reclosed to a five-membered ring dcco~ding to 
Scribner's procedure1. A sandbath and short-p~th (5 cm) right-angle tube 
are used instead of a 'Hoods lQetal bath and Claissen adapter, respectively. 
7.28 g 3 are dissolved in 60 ml acetic anhydride and refluxed for 2 hr. The 
reflux condenser is replaced by a distillation head, and 60 ml of liquid 
are collected at atmospheric pressure. The distillation head is replaced by 
the short-Pdth tube and a collecting flask, and the dark green distillation 
residue is slowly h2ated to 260°(. with 10-15 mm vacuum applied from the 
side-arm of the receiving flask. The temperature is maintained between 
260-270°C. for 1 1/2 hr. The vacuum is then increased, and heGt is applied 
to the side-arm through u~e of a heating tape to force the distillation into 
the receiving flask. The crude product, a yellow solid, is dissolved in 
CHC13 and washed with 5% NaHC03 and saturated NaCl. After drying over 
Na2S04 and stripping of the solvent, 1.32 ~.1. are obtained (71$). NMR: 
4.63 (t, 17 H), 2.01 (s, COCH3), 0.85 and 0.81 (2s, 18 and 19-Me). m.p. 
112-113.5 1• 

http:112-113.51


Procedure for Synthes is of a-Anordr.i n (cont.) 

Step 4: i to 17e-hydroxy-Anor-~~-androstan-2-one (~) 

4 is dissolved in IN NaOH 
for two hours or longer. 
IN HCl and extracted with 
and 

in 80% ethanol and stirred, at room temperature, 
The reaction mixture is neutralized with ice-cold 
ethyl acetate. Fo 11 ow; ng dryi I1g over Na2S04 

stripping of the solvent, 5 is obtained in 
189-192°C. (lit. m.p. 191-194°C.2). NMR: 
19-Me}. 

Step 5: 2 to Anor-5a-androstan-2,17-dione (~) 

approximately 95% yield. 
o .85 a nd 0.76 (2 s, 18 a nd 

Jones reagent (13.36 9 Cr03 in 11.5 rnl conc. H2S04, diluted to 50 ml 

m.p. 

with H~O) is added dropwise, with stirring, to a solution of i in acetone 
at 0-5 C. until a reddish color remains. After approximately 30 minutes, 
isopropanol is added to remove excess ":ones reage1t. Following addition of 
ice cold water, the reaction mixture is extracted with ether. The ethereal 
1 ayer is washed wi th 5% Nai-iC03» dri ed over Na2S04. and stri pped. The 
white solid cbt.ained is recrystallized fran ether to give 6. m.p. 170-171°C 
(lit. m.p. 171-173°C. 2). NMR: 0.89 (s, overlapping 18 and 19-Me). 

Step 6: ~ to 2a,17a-diethynyl-Anor-5a-androstan-2e,17e-diol (I) 

Ethynylation of 6, carried out according to Crabbe's procedure3, yields 
a mixture of epimers at the C-2 position, as shown by rmR. Although 
repeated recrystallization from CH2Clz/petroleum ether Cdn result in 
pure I, chromatography of the esterifled Anor steroids separates the 
epimers more efficiently. Dry acetylene gas is bubbled through a solution 
of 9.3 9 lithium acetyl ide-ethylene diamine complex in 16 ml anhydrous DMSO 
for 20 min. with stirrin9. The reaction mixture is cooled to 0-5°C. and 
3.26 9 6 in 96 ml anhydrous DMSO is added. After bubbling through 
acetylene gas for an additional 30 min., the reaction is quenched with 10% 
aqueous ammonium chloride, filtered, and extracted with dichlorofTK?thane. 
The organic layer is washed ~ith water, dried, filtered, and stripped to 
yield 2.54g (66'.t) of a pale yellow oil. In order to separate out any 
unreacted material, a Girard's separation is perfonned. 10 rnl of propionic 
acid and 2 g Girard "Til reagent is added per gram of crude reaction product. 
This is heated at 100°C with rerlux for 30 min. The mixture is then cooled 
in an ice bucket. A solution of Ii g anhydrous Na2C03 in 150 ml H20 
is addp.d per gram of crude materi a 1. The pH of the react i on mi xture is 
checked to be sure it is alkaline. The mixture is extracted 3 tirr,es with 
100 ml of 1:1 ethyl ether:petroleurn ether. The organic layer is washed 3 
times with 100 ml distilled water. The organic layer is dried over 
Na2S04 and then evaporated. NMR: 2.56 (with shoulder) and 2.49 (-CCH), 
0.93 (with shoulder) and 0.85 (18 and 19-Me). m.p. 169-170°C. 

Step 7: I to 2a,17a-Giethynyl-Anor-5o-androstane-2B,17e-diol dipropionate (~) 

Crabbe's procedure3 is used to esterify 7. Excess propionic anhydride 
(15 ml) is added to a solution of 1.69 7-in 20 ml dry pyridine. The 
reaction mixture is refluxed for 15-17 hr at 112-117°C., yielding a dark 
brown solution. Methanol is added to the cooled reaction mixture to 



Procedure for Synthesis of a-Anordrin (cant.) 

Step 7 (cont.): 

decompose excess propionic anhydride. After addit ion of ice water and 
neutralization with lOX HC1, the solution is extracted with dichloromethane. 
The organic layer is washed with lOX HCl and water, dried, filtered, and 
stripped, yir:lding 1.46 g of a li9hc brown oil. Recrystallization fran 
methanol at this point to yield pure a-Anordrin has not been successful. 
However, chromatography over silica gel with petroleum ether/acetone (3/1) 
as the eluting solvent does separate the C-2 epimers. Fractions containing 
a-Anordrin are combined, the solvent stripped, and the resulting solid 
recrystallized from methanol. m.p.152.0-152.5°C. NMR: 2.58 and 2.54 (25, 
-CCH), 1.13 (t, 2 -CHZCH3, 8Hz), 0.86 and 0.84 (2s, 18 and 19-Me). 

(Note: The amounts of reactants described in the synthesis of a-Anordrin are from 
act:Jal syntheses run in the laboratory. Amounts of various components of the 
re~~tions vary ~roportionally to the amount of steroid present.) 
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DETAILED DESCRIPTION OF THE STUDIES 

Phanrlocokinetics and Metabolism uf Anordrin. 

Anordrin synthesized unde~ GLP guidelines will be utilized for the 
study. It will be mixed in proportions with 14C-anordrin to give 25 

Ci doses ir 0.2 mg/kg b.w. dnd 1.0 ul~/kg b.w. dose. An aliquot of the 
14C-anordrin obtctined frun New England Nuclear Corp. will be 
rt-crystallizt::d ,lith autht:ntic anordrin to estdblish purity of the labeled 
cGmpound before u~e. The 14C-~nordrin dose will be dissol~ed in 
seSdll~ 011 fur i.rn. administrc_ion to the test animals. 

Six n~nkeys wlll be quarantined for two nonths. During the second 
lIIJnth, urine ~-jill be collt:Cted daily to detenr.ine the occurence of nOnTldl 
ovarian hOnTtOne production dnd ovulation fran assays of urinary pregnane
diol glucuronide dnd estrone glucuronide. Only roonkeys \"4ith nonnal cren
_strualcycles and nonrldl OVarian function w111 be used In the study. 
rhey wl11 also be exctllllned by d ~f:terinaridn to exclude any i1n~:fldls with 
dny detectable di~eJSe. They will also undergo the usual testing pro
cedureS for tuGerculosis. 

The s~ecific detaIls of tr.e intubation dnd s~npling proc~ure is as 
follw.s: 

fast fl~rl~t:'yS for 12 hr prior to studt. 
PrOYid~ water ad liD. 
Anesthdize f1a.:,n~t:ySWlth ketaJOine 1ntrdJnusculdrly. An~sthesia will be! 
rr~int~ined for 4-6 hours only. 
Place dngiocath bj cut ,iuwn I,) .\ jugulllr ~t!1nwith a hep.H1nized stopCOcJc. 

attaChed for blood drJwing. 
Insert a periprlerdl line for fluid n:pldcCll~nt during dndthesla. 
Insert d cathet~r fJr urine collection. 
Dr4w bl00d for protLin-binding studies with 3H-anordrin. dnd for 

RBC/pld~Ifl..l partltion of 3H-dnordrln. 
Give 14C-anorJrln (25 ~Cl) lntr.1llllu:;culdrly. 
Draw 1.5 ml blood Sdmples at 0 ... 5.15.20,30, and 45 lliin and 3.0 ml 

blood samples dt 60, 90, 120, 180. 240.360.420.480. dnd 1440 
mi n. 

Replace fluid with Ringer's soluti0n. 
Drdw urine frun the Catheter at hourly intervals. empt.:ring the bladder 

E'dch tin~. for the first 8 hours. 
Continue 12 hr urine collections for 4 dayS. 
Assay plasma for tOldl 14C-stt:roids, for conjugated and unconjugdted 

fTlE'tdbolitc:s, and for unilldabolized 14C-dnordrin. 
Thre~ monkeys will be studIed at each dose level. 

PlilSfnd sumples WIll be jna~yzed by addition of an aliquot to liquid 
scintll lation fluid such as Bray's for direct count of 14C in a 
liquid scintillation spectron,eter. Another dliquot will be extracted 
with d1ettlyl ether to t.x;troct urlf'ldabolized dnordrin and all.Y unconjugated 
IIlCtabolites into tr,t: organic solvent. A count of part of the ether and 
resndining ~uter solubie fractions will be tilken to detennine the extent 
of conjugat lon to glucuronides itnd other wdter-soluble fortn$ that occur~ 
as cleardnce proceeds. The ldrger part of the ether-soluble material 
froUl every 4th s.:lrnple ln the sc-quence will be anal)ze-d by thin-layer 
chrC!lrlatogr~phy to ddenlline the extent of unconjugated IIlddbollles in the 
14C Inattri,d in thlS fraction. If 9cr.L or lIore of 14C in the 



f::thcr frcct.~~" is LJnfl~tabolized 14C-anordrin, this analysis will not 
have to be done on all samples in order to est imate the disappearance 
characteristics if the drug. The total accumulation of 14C-steroids 
in urine during the course of the experin~nt will be measured dS well as 
the occurrence of conjugates that can be hydrolyzed by ~-glucuronidase 
dnd si.llfi:ltase. 

Plasrr,(j s.illiples will also be analyzed for anordrin by 
radioimlnunoassay. Cata will be analyzed according to the IOC!thod 
desc;ibed by Bt:nJian dnd ~eiss (SAAM Manual. Public Health SE:l""fice 
Publica~ion No. 1703). U.S. GOVe:rnrr02nt Printing Office( W'ashington. D.C., 
1967) wIth th: Saam L3 c~nputer program on the Control Data Corp Cyber 
170/130 con~uter. 

To arialyze the: oral bioavai1ability of (jn~jrdrin. the three fTlJnkeys 
studic::d dt 1 IJig/kg l1ose. WIll be studied twa weeks aftc::r ttlt: illitial 
study by giving 1.0 mg/kg anordrin orally and drawing blood for ~nordrin 
RIA at tiute 0.15.30,45.60,120,180,240,360,480, and 1448 minutes 
after dosing. f~r these studIes no anesthesia will be used. 

Tilr.e SCht'dule 

The date for ~9inning evaluation of u~nkeys for entry into the 
study .. 1111 be July I, 1985. The anilr.a1s therefore !rust be 
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It El~DGS't'S it Anardn n F'hdrma!a net 1 cs Studl es - Monkey * 
PK URINE* CY99 * I.V. 0.2 mg/kg 

mno L,;6kUr1 SUBJECT 
I ~ I CI '/~ 
2 ~ 2 m~ 

~ J (199 
k 4 (199 

5 em 
b k b 099 

k 7 (199 
k a Cl ~9 

9 K 9 CI99 
Iv r.: 10 C11~ 

II ( II em 
12 12 m9 
13 ~ 13 cm 
14 14 Cd9 
IS 15 cm 

3. :~ ~~~: 
18 i. 18 m'l 
19 19 cm 
2v ~ :0 (199 
:1 k 21 [119 
22 ~ 22 CI~9 

~3 k 23 cm 
24 K 24 e\99 
~S 

26 
" .1 

~a k 

• T j 

JU ~ 

31 
~2 k 

33 ~ 

2S C III 
20 Cd9 
27 (199 
:a LI91 
29 (Iii 

3,) CrY, 
31 011 
32 CI ~1 
:3 cm 

54 k 34 [IIY 
35 k 35 [199 
30 k 50 C d9 
37 37 em 
Jd k 3d CI99 
39 k 39 (199 
4\1 k 4v Cl91 
II k 4! C)19 

1t pnnt out fr·OIII F'RIrH OUT *" 1:/1)9/86 *" JNH it 

Pdlol TpM T}d SUdE5 HETJ VOL 
D~IE og/ll IIOU d~, ~En,;xkS 

II/Oli8S 2SdUU vi I 
11/02/85 145vO 01 2 
II JllJid5 
II/v4/8S 
IIMItJ5 
II ivoldS 
IlIOn8S 
IIM/8S 
IIM/SS 
1111u/8S 
11111 ia5 
11I12/d5 
Iii 13i85 
11i 14M 
11115/85 
Ililo/a5 
IIilllu5 
11118185 
Iii 19/85 
III ~v/85 
11/21/85 
11122, ~5 
IIJ:3Ja5 
11124,05 
11/25/aS 
11120/85 
111211 a~ 
IL:dlaS 
11/~'/165 

11I,iU/d5 
121vlia5 
l~i02,a5 

1~/u3ia5 

I:M/d5 
liM,aS 
12/VOISS 
121v7,85 
12luiii!iS 
121u9,aS 
1211li/ti5 
12111165 

13:0u 
61vv 
59vo 
H0i) 

34vU 
22ull 
Iluu 
1100 

luu 
540 
400 
41 u 
450 
291) 
200 
lSI! 
nv 

u I 
vi 

vi ~ 

vi b 

01 7 
01 8 
01 
01 10 
vi II 
01 12 
vi 13 
U I 14 
vi 15 
01 Ib 
01 II 
~I 18 
~I 19 

m 01:0 
lav vi 21 
2vu u.a vi 22 
17v I.v vi 23 
16u 1.] 01 24 

14 : 5v 2. 9 01 2~ 

12 III! 2.; III :0 
10 :vIJ J.& IJl 21 
JS loS UOI 2aHatcoilected 
35 lo~ 4.7 01 ~1 - 2 Qilv colJect~d 

j0 141l ~.l 0 I ~0 

30 2~v 0.0 01 31 
93 lau 21.1 ul 32 
25 20u 5. 'I u I Jl 
is 140 IU 01 3~ 

37 Ho '1.4 vi 35 
So 1 ~I! 7.; ,11 :0 
15 lou 3. 7 v I Jl 
19 1:0 3.~ vi ~d 

8 90 U vi ~1 ntn~es 

14 lov 2.5 vi 4~ nen\es 
9 1iO 2.2 01 41 ntnses 

CPIIII g/d,y 
v545 210 
5YIl 245 
oCb4 220 
42Ja 190 
2173 270 
1834 225 
1563 220 
152 m 
510 no 
540 205 
411 170 
231 m 
184 m 
195 210 
228 195 
14u :v5 
100 m 
120 M 
115 m 
92 240 
ib 240 
14 :05 
oS 200 
73 245 

118 210 
1i4 2:5 
60 m 

121 135 
121 I~ 

]2 190J 
12~ :w 
ia :35 
a:i m 
~v 230 
54 255 
ad m 
04 245 
6a lao 
30 iSii 
90 175 
09 2~ 



1\" EiJl)OSr::J 1\" hllurdrUl F-'t-'dr'l,(j~,lnetlcs 5tudles - Nonkey 1\" 

Pi< URINE* CY99 -* I. r~. 0.:2 mg/kg 

rw,u LAollull 5lJbJEU 
l2 ~ l2 (1'19 
C ~ C [199 
H /. H CI99 
45 i l~ el'it 
4~ ~ ~,J Cr11 
47 47 (119 
4d 46 [199 
4'; 49 [.199 
}IJ'; 5~ CI~9 

51 k ~I C:99 
5: I. ~2 Cl19 
5j I. 53 Cr99 

~5 " 
So /. 
57 ) 
50 K 
51 k 

aV 

01 ~ 

OJ 

~4 k 

oS K 
00 k 

b7 
cd ~ 

r.i I. 
, v 

i I ~ 

n ~ 
l' 
, J 

: 4 
75 ( 
7 a J: 
i; ~ 

;a " 
; i K 

uJ 

d I k 

j2 k 

a3 
d4 k 

54 C I 99 
SS Cd; 
50 ell, 
57 em 
5a Cd9 
~'I CI i1 
00 e 199 
bl el99 
02 Cd'f 
e) C 199 
04 C I 19 
05 em 
00 c /1'1 
01 C 19~ 

08 C 199 
01 em 
IV (119 
7 I CI99 
;2 C I 99 
I~ C'19 
H e,99 
7S em 
70 C ri9 
77 (I j9 
78 CI99 
71 Cl19 
av CI19 
ill C 191 
82 (,ll 

OJ el99 
64 Ci'it 
05 C I 11 

dO /. 00 C 1 i~ 

ill 'ill (119 
cia ~ tid CII1 
09 k 09 C 119 

YV iv Ll19 
'rJ ~I Lll1 

1\" pr-lnt out trom ~'RHJT GUT" 12/1)9/86 .. JNH * 

PdlOl r .CP~ T.fd SERif) 
lim rl'.1 ; F)u day flEIliJ.~S 

12,12,8S 25vll V1 JI 

12,13,85 4~~U 02 V£ 

12J14i~5 ~il00 02 v3 
12/15idS 41uu u2 04 
12116,d5 54v0 02 uS 
12, I 71&5 b~u0 v~ ue 
12,lci/a5 40vv v2 v7 
1~'19,85 41\v u: uti 
12/2u,d5 11VV v2 v~ 

12, :LaS l~vJ i)~ 10 
12iL2,oS 4Jv0 v2 II 
12123/85 4.ivv u~ 12 
l~i:4/aS ~5uv u2 13 
12/2~/o5 ;JUV u2 14 ~ot collected 
1~I~c/65 ~30u v2 15 . 2 aiys coll~(tea 
121~li8~ ~~Jv 02 16 
1,/2B,8S ~Ivu 02 17 
12/~i/a5 ;lvO v~ IS 
12/30,o~ 3100 v2 19 
12,31/86 31uu vi 20 
Ol,vl/oo 21vv ~2 21 NGt collected 
vl,Oi,S6 ~Iuu O.~ v~ ~i . 2 ~~15 (~ilc(tea 
~1!u3/86 Ilvll 02 ~~ ~ot c~llfcted 

vl/04iab 13uO ~.5 v2 :4 . 2 d~,5 (oilected 
VI,u5,00 ' 12v0 v.S u2 :J 
ullUa,oo ij2 ~o Urine (OJiKClOnS 
CI,v/'So 02 21 OIScontlnufd until 
vliublBo v2 .0 1123/&0 
01,v9,80 02 29 
UI/IOi~o u2 30 
01 i 11180 vi ~I 

v1l121Bo 
vl1!3,oo 
&1114180 
vI li5/co 
iJldo/Bo 
011 17/86 
Uli 18iBo 
01/19/66 
vli:u/80 
vll21ldo 
vJlW.io 
lil,:;,do 
01,~4,&o 

v Ii lJ/ 8,; 
uJl:6ido 
vIl2;,be 
iii, ~d/ao 
vii :'1/80 
vi: ~V'd~ 

il2 3l 
il2 ~~ 

li2 35 

02 37 
li2 ::0 
il2 31 
02 ~iI 

\/2 41 
~4 42 

Iv j7u ,.4 u2 43 
5 50u 1.5 v2 H 
8 o~;) 2.U v2 4S 

4011 2.2 ~~ 40 ~"t collecti:o 
Id 46\1 2.~ v2 47 . I. QM coliectea 

1.8 v~ 4i1 
2.0 1)2 49 
~.4 v~ ~v 

NET.C VOl 
mal g/diy 

955 265 
1712 245 
1809 20u 
210b 190 
2715 2vu 
2:19 iSO 
lioo 2~5 

1540 205 
IlJO m 
1639 3VO 
1577 270 
21H 200 
1m 245 
nuil lSi; 
::&iI 150 
124u 270 
lu73 29u 
1227 250 

Jl20 
13!Y 160 
IH9 m 
'il5 133 

m 
464 255 
975 

U 
o 
V 

il 
o 
U 
o 
Ii 
o 
o 
u 
o 
u 
~ 

o 

o 
o 
o 
o 
o 
o 
Ii 
iJ 
o 
o 
~ 

o 
u 
o 
o 

~ ~ 

o iJ 
m :~u 

lei7 ~u\l 

: 4~ :~u 

4JI m 
U1 m 

I) 295 
u3lV 
v 340 



PK URINE.- CY99 .- LM. 0.2 mg/kg 

t ~r I rl t cut t r". fillili uuf I 121 ui i 00 t jlU1 t 

rJ, al I Lr~ I f-j SEn ;~s kET_e VOL 
(~~;.G ~nD~~~ JUt~tcr u;,l[ nql al dull adr htMhn~~ Cf'KaI g/d" 

T~ LI11 uldll~o I~ " ",v J.1 uL 51 ~v3 lOU 
i3 k 9; lll1 li:' v I, 00 10 ~iw ;,8 u: " J. lor oJ 300 
i 1 ~ ~~ ~111 v:, U2lil6 lull ; 161 "'r 

.. , J v ~ .~J 
, , 
7., ~ ~5 (Ii, Ij~, 0:, Ou ~diJ 1. ~ !J2 ~4 155 ~4~ 

1J i, ;0 CI11 Vt, ,A, 05 " J.V I. \I y~ 55 1 S4 3j5 
11 ~. 11 Clli . r· c 

V", VJ/~" 14u I), J 'J: ~O .~t;.;~S 13b 325 
d ~. ici ~ 111 " , 

V~IV~,OJ :cv :..;. a 'ot" ~7 ~c:r,;es 112 3:0 



It c..1'IlJU':'i:J 1\" nl-IGr'"..Jrlrl r:'f'I-:,r'",r:Cil:.lnetlcs Studles - ~lonkey it 

j:"':'j-'_, U h: 1 Nt::: -1't- C Y 1 ~..:, 0 *" I _ M _ .1 _ 0 m 9 / k 9 

r~(no lH~NUM SuBJECT 
11 ~: ~1 CII0v 

I'i'" ~ Ivv ClivI! 
101 l lui CII00 
Iv2 ;; liJ2 C,luv 
I\I~ f, 103 Crlvlj 

I,)i k lu~ enou 
10S l lOS CII00 
l'iO ICjCrI00 
107 k Iv7 ClluO 
1'.'0 r Iua CYlulJ 
IVl ~ IU~ CYlvv 
110 ~ 110 CY1uO 
III K 111 CIlvO 
!Ii ~ 112 CYIOil 
lI~ K 113 C,10u 
II~ k Iii 0100 
liS 115 cmu 
110 ~ 110 (rlull 
117 ~ 117 (rlOv 
lid ~ lid (rlull 
119 K 119 C f h)') 
Lv k Lv Crlvu 
I: I k I = I e,l Ul! 

12~ k 1~2 CII00 
I ~: ~ 1=3 ell vu 
I: 4 ~ 124 Cli JV 

U ~ 1~5 OluU 
I:~ K 126 Cliull 
1~7 k 127 Cl10~ 
I~a ~ 1:8 LIIUI) 
129 129 Cllvv 
1;0 K 13u CIIuv 
1:1 ~ Lil (,100 
132 ;; m Cllvu 
I ~: I: 133 (,I vu 
I j~ ;; 134 C I ioJU 
135 ( li5 Cllu0 
I j 6 I 36 (,I u0 
137 137 [Ilvu 
I;ci ~ I 3a Cf I vI! 

I >1 ~ m (,Iuu 
140 K !~0 CilOO 
I H k 14 I C Il0'~ 
H2 k 142 Cllv\) 
143 143 (,100 
114 k IH ((jOu 

145 I: 145 CtlOu 
146 K Bo (lluO 
147 147 (rlvD 
148 146 Cilvl) 

It pnnt Que rrcrn FklNl OUl 11" 1:/09/86 110 JNH it 

PdlOI T_(PM T_rd SERIES 
DriTE flqial nuv day ~EMtlr.I.S 

llili7i85 6700 03 
Ililld/aS 940u 03 
1(;09185 
II II (1/85 
II /til as 
IIil21tl5 
11i/3iBS 
11114185 
11115135 
Ililblas 
liIl7I85 
II IlBniS 
11119/85 
1l!2v/~5 

111211&5 
lli£2ld5 
lli23/ti5 
II/~" 85 
11/25165 
lli:oM 
11/27185 
11.:6105 
11129/&5 
11dul&5 
12IJ1/65 
1:11)2, d5 
I ::lu3185 
12iV4/B5 
12/1j~1 85 
ILIVOl05 
1::Oii35 
12iVd/85 
12iU116~ 

12110/85 
12;11/65 
12il2185 
11113/85 
12/14/85 
12/15i65 
121161d5 
12;(7/65 
12i 18/li5 
t::J19/ii5 
1212vld5 
12121185 

12mi85 
12124/ti5 
12/25/85 
11120195 

:u2uu 
15Bvu 
I7luu 
253vu 
:S~uU 

28300 
::12()u 

=j~ulI 

Id1uu 
1~7vu 

I()~vtl 

117IJV 
oouO 
livu 
50uO 
05vO 
8vuv 
i 4liU 
5:00 
42uv 
mil 
:oiJO 
~6uu 

i2vu 
4~uO 

40vv 
51v0 
C0v 

Hill) 
5vvv 
31vO 
30vv 

3vvo 
2~vl) 

2700 
2800 
32v\I 
:Svv 
15vO 
21vv 
19vil 
2100 
1700 
mil 
1000 
lou0 

03 

03 b 
03 7 
vJ 
OJ 
v3 10 
03 II 
03 12 
u3 13 
03 14 
113 15 
03 16 
03 17 
u3 la 
03 19 
vj .v 
v3 21 
vj 22 kot collected 
v3 23 - 2 O~YS collected 
uJ :4 
u~ 2~ 

v~ ~o 

u3 2i 

o ~ 21 
UJ jlj 

v: 31 
03 32 
vi JJ 

()3 34 
03 35 
VJ 30 
03 37 
u3 38 
03 3; 
OJ ~iI 

v~ 41 
v3 42 
03 43 
uj H 
li~ 45 
u3 ~b 

u! H 
ilj 4S 
03 49 ~ot collected 
u~ 5u - 2 d~,s collected 

HET_C VGL 
mal g/dilY 

3327 2VO 
5356 175 
77Bl 260 
7914 2vO 

11774 145 
12V50 210 
12360 205 
15322 185 
14114 150 
8577 m 
6799 270 
am 185 
~407 190 
550S 210 
ms 200 
4209 ISO 
300l 185 
294'1 no 
4119 195 
mij 2W 
21lb 240 
:507 120 
J5v7 120 
:051 185 
1727 220 
J41V 21u 
2137 195 
223u 205 
~v15 255 
l052 :o~ 

1~61 270 
1965 22U 
m6 2;5 
1515 195 
13VO 28IJ 
1000 m 
1256 m 
Ivv5 m 
1043 loS 
iB4 20i) 
Iv48 JuS 
1093 255 
m no 
ociu 305 
504 330 
d'/5 240 
828 2VO 
m 275 
m 173 
922 173 



f EHOGSI:) t tliloronn Fhilrlok!netlCs 5tuJIeS - Hcnley t 

PK URINE* CY100 * I.M. 1.0 l/kg 

t pmt out iraa fklhl OUT t 121V9/80 t J~H t 

~~UH ~UuJtCI 

1~9 k 1~9 [,IOv 
lSI) 150 C 110v 
151 k 151 cmo 
152 K 157 [lluu 
153 ~ 153 ell.;0 
15~ ~ 15~ Cflliv 
155 ~ 155 CliVi) 
ISo K 156 CIIv0 
157 k 157 UI,)0 
150 k 158 C\ Ivv 
159 159 Ciluu 
iov loi! Cllvu 
101 101 Cr 11)0 
162 K 102 UI00 
1 OJ ~ 103 cr '}u 
104 I. 164 Cllvu 
105 K 105 C, luG 
ico ~ loa CYlvlJ 
107 107 CYl\IV 

leo K 168C1lvv 
101 169 ClivO 
170 k 17,) C,100 

C'l K 171 C,luu 
1 ~ 172 Cilvu 

17 3 ~ J73 ell vO 
1 74 ~ 174 ell i)U 

Pdlol T_ePH T_Pd SERiES 
ng/ll 1100 

12127 iSS 1700 
1400 
10vu 
lu00 

day nEIII1R)'5 
u~ ~I 

v3 ~2 

03 53 
v3 54 

IIv0 v3 55 
1JV u~ 50 hot call~ct~d 
95u v3 57 - 2 d.ys (Qllecteo 
avv UJ S8 Nul collected 
&0v v3 59 - 2 days (oll~cted 

730 UJ 00 
Iluv IJj 01 
90v ')3 b2 
030 v3 03 
8j~ v3 04 
7aO u3 05 
4:0 v'; 00 
570 il3 b7 
Bvll 0.3 OJ 08 
710 0.303 01 
53u u.5 03 10 
530 v. 7 lil )j 

2 4civ 0.0 01 72 
j50 0.5 uj 73 
j3u 0.5 OJ 74 
oou 0.603 75 

2 020 0.8 oj 70 
3 430 1.1 1J1 17 

HO 0.0 u.i 78 
JBD 0.6 01 79 ~Iood In tr~v 

3W O.~ 03 au 
4IJu 0.2 OJ al kot collected 

HEr _C VOL 
CP"II g/day 

682 m 
516 275 
580 270 
781 M 
449 250 
525 la0 
525 180 
4U7 200 
W 200 
242 300 
HI 220 
301 300 
295 215 
m m 
m 235 
227 Ia5 
23B 240 
262 305 
279 m 
207 255 
157 340 
173 275 
IS~ 230 
143 ~30 

277 310 
149 ~15 

117 370 
141 315 
126 305 
140 ZI5 
204 195 

175 I. ~75 Ctlvv 
11 0 ~ 176 C r ; vii 
177 ~ 177 [(100 
l1a k 17B C,100 
179 l.: 179 C,IIJI) 

180 K 1&0 C,luu 
181 ( 151 CilviJ 
I a2 K 102 C, 100 
183 18~ Cllvv 
134 I. 104 Cllui! 
loS I. las Cllvu 
Ida K 180 Cllvu 
187 K 187 Clluv 
l(jd ~ 1I;8C110u 
109 I. 18'1 CI100 
I ~v k 190 ell vv 
191 K 191 C,luu 
192 192 CY I (iV 

193 ~ 193 ClluiJ 

12;28/35 
12/29185 
1:130185 
t:J311/15 
01101186 
011vLiBo 
01103186 
011u~i60 

vllu5/bO 
011 1)0/80 
01/07i80 
Ol/vdldo 
uliv9180 
01110160 
01 illico 
01112/~0 

01113186 ( 
vIJl~/80 ( 
01l15/So 
01116100 
Vl/17/do 
01118;86 
1JI/19/do 
01120186 
~!J2li6~ 

(11122186 
01i23186 
01124/86 
u1!2~i186 

0112blBb 
Vli271bo \ 
01i~d/80 i 
01129100 
(l11~(IICO 

v1l31180 
02,v!J d6 
v2/v2180 ( 
02/031 dO 
v21v4/80 
02lu5/60 i 
u21voiSo \ 
O~/1J7 /86 
02/u8/86 
021 v9/60 
02/10/80 
02J!lIdb 
02/12i6b 
02/13186 
iJ2I14166 ( 

4vu 0.2 OJ 62 - 2 d~ys collected ~04 li5 

194 K 194 CVlvO 
195 k 195 [VIvO 

196 [VivO 
k 197 CHOO 

118 cn vii 

38J ~.3 iJ:; 5j 
~()V O.J OJ 04 
j4v u.~ OJ 65 
41v v.ll)j 80 
jju 0.4 1J3 87 
j90 0.5 03 88 
2ilU 0.3 u3 6'1 
340 0.3 05 9v 
~vo 0.4 O~ 11 
~v~ v.3 Ii'; 92 
2:iO v.l v3 93 
190 0.3 03 94 
:Ov 0.3 u~ 95 Hot ~ollected 
2vv 0.3 IJj 90 - 2 dm call ectfil 
170 u.i u3 97 
250 u.J 03 18 
M 0.3 03 99 
2uv O. J oj IOu 

117 m 
115 310 
119 285 
113 ~5 

8~ 4vO 
ti2 m 

Iv1 205 
98 35~ 

n 420 
ou 34i1 
07 345 
09 275 
bS ~S5 

08 295 
73 n5 
7d m 
04 JI5 
59 3~iJ 

\~ 



t E~DuSrS t hoorarln fnlil'lotlnet;cs 5tudl~s - Muokey t 

PK URINE* CY100 * I. M. 1.0 mg/kg 

t pflnt out frae PRIHT GUT t 12/09/00 t JkN t 

Pdlul T_CPM T}d SERIES NET _C VOL 

fecno L':'okUII SUBJECT u,;TE ng/el fluO Ii" REMlifll.5 CPllel g/d.y 
- I 

I ~~ I. 199 Cllvu Olil5/So ( J 0.3 uS 101 0 300 

: Ju I- 2vu C\ 1\)0 v2/16160 I~u 0.1 03 Iv2 kat collected 59 253 

:vl k 201 mou 02ili/Bo ( 150 v.2 OJ IOj - 2 ad y 5 coil ec t f'd 59 m 
:02 :02 CYlvu 02/J6do ( 2SI! u.5 OJ 1v4 53 475 
l' • 
.\1 J :(13 cr I vO \l2,19ioo ( 24v 0.503 IuS 49 490 

~04 ~ :04 Cr 100 02/20180 i IN 0.303 Iva 50 3-40 

:'~5 I. 2u5 C r I 00 02121180 i I ~() v.l 0~ lui 57 325 

~~O K :00 Ci 100 02/22/80 ( 24u v.5 v3 lu8 48 m 
:07 ~ 2li) moo 02,:3/80 v3 Iv9 0 0 

:J8 ); 208 C\ 10u u2/24,80 21v v.3 UJ II Q 03 3J5 

:u9 k ~it9 moo 02,251 a6 I. ~4 03 III 43 m 
:Iv I. 2(1) Cr luv v2,26,ao ~.23 ilj 112 50 315 

: II " 211 emu u2, W&6 OJ III liming 0 

21: k W CrivU 02/23/bo u3 114 UflOe collect. Ended U v 



* E!WOS'rS * f-inordnn F't-"iClr-ITIol.lnetlcs Studies - !'!onkev 11' 

FI-< URINE* CY101 -jilt- I_V_ 0_2 mg/kg 

(tcno LnO~U~ SuBJECT 
2l) k 213 ClIvI 
:l~ ;; 214 C(lvl 
:15 K 215 CIIOI 
210 ;, 210 (t101 
~17 217 ClIvI 
Ja ~ ~18 CliVI 
::i ~ :19 ClIvI 
:20 L 2~0 CI101 
2:1 ~ :21 ClIvI 
~~2 ~ 222 CI101 
~~J k 22: [nOI 
.~4 K :24 ClI01 
=~5 k 2i5 CIIOI 
:26 ~ LtO C! 101 
:21 K 227 [1101 
~:d k U el101 
:29 ~ 2~9 ClIOI 
2j0 K 2J0 CYlvl 
2:1 ~ ~~; Cllvl 
~;: ~ 2j2 ClIvI 
2;3 ( m ClIvI 

d : ~~~ ~~:~~ 
.JO k 230 ClIvI 
~;l ~ m ClIvI 
~j8 K :~8 ClIvI 
m ~ m ClIvI 
24v K 240 CI101 
241 ,: :41 ClIvI 
:42 k :42 CIIOI 
m ~. m C,lvl 
:44 ~ :44 Cilul 
245 ( ~45 CI101 
~40 k :40 C,lul 
:47 ~ 247 crl~1 

:48 k m C1101 
:41 ~ 249 CVl01 
:5~ k :5v ClivI 
m ~ 251 [(101 
252 252 Clivi 
~5J k ~Sj CIIOI 
2~4 K 254 Clivi 
2~5 I: ~55 ClIiJl 
250 K 250 Clivi 
~57 I: 257 ClIvI 
~5d k 258 CYIOI 

* prlnt out trom PRINT OUT * 1:/09/86 * JNH * 

UMIE og/el 1100 day ~:~;'nkS 

11115185 2460u vi 1 
11110/85 HJv 01 2 
IIil7185 4:uv ul 

11118165 3vuu vI 
11119/85 170u 01 
11/2v/&5 Ilvu 01 b 
11/21185 10uu vi 7 
11122/85 910 01 8 
11123185 620 UI 9 
11124/85 49u vi 10 

01 11 
01 12 
01 !3 

11/25/85 540 
11/20/85 330 
111:7/85 
11/26/85 
IIm/a5 
11/3u/8S 
12/u1/85 
I ~/1J21B5 
12/u3/85 
12/u4/u5 
12/uS/85 
121\)01135 
12;07185 
1~/vd/d5 

1~/U1/85 

12/10/85 
12illi~5 

12/12/85 
1~1I~/8S 

1:i14,85 
12/15/65 
121l0/dS 
12117/85 
12; 18/85 
12119185 
12120185 
12/2liaS 
I2i 22/85 
12/23/tl5 
I2i 2~ 185 
121L5/~5 

12/211185 
12127185 
12I26i85 
121 291 &5 
121301 as 

3: 0 

215 
215 
150 
19v 
13v 
lull 
Hu 
120 

vi 14 hot collected 
01 IS - 2 daIS collected 
vi Ib 
vi 17 
vi 16 
01 19 
vI 2v 
01 ~1 

110 01 22 
1;0 ill ~3 

IltJ vi 24 
12u vi 25 
dO v.~ ill :0 

2 110 v.S vi 27 
lIt) 1).9 01 28 

4 9. 0.901 29 
7 is 1.5 ill 30 

10 79 2.4 til 31 
13 /0 2.b vI 32 
10 110 3.3 vi 33 
10 5b 2.4 vI 34 
12 98 2.4 01 ;5 
II 120 U 01 30 
II OU 3. 1 U 1 37 
10 50 2.6 vi :a 
12 47 :.6 01 39 
14 05 4.5 vi 4v 

38 ~.I vi 41 ~ot. collected 
19 ,)8 3.1 ill 42 - 2 adlS collected 
13 55 3.2 01 4J 

100 vi 44 ~enStS 

Ilu iii 4~ lI~nm 

~ Ivo 1.2 VI 40 "ensfs 

CP~.l g/d.y 
13M 185 
4324 170 
2255 185 
1589 190 
1044 165 
72v 200 
587 170 
til 210 
m 190 
2;9 205 
278 195 
107 195 
152 2u5 
177 I2U 
177 120 
81 
81 

190 

112 210 
40 220 
72 190 
51 240 
H 240 
54 m 
48 m 
57 ~15 

H 195 
H m 
51 215 
41 250 
34 220 
II m 
35 2uu 
14 no 
24 235 
49 LvU 
40 i90 
24 285 
I~ 205 
20 235 
20 m 
23 103 
13 163 
22 2St} 
41 245 
4S ~1l5 

H m 

.*** •• v7:47:vo **.** •• 

7 



* ~NDOSYS ~ ~nordrln Fh6rmoklnetlcs Studies - Monkey * 
PK URINE* CY101 * I.M. 0.2 mg/kg 

r~cno L~bhUM SUbJECT 
:59 k 259 CilOI 
~o~ K 26v Cr101 
201 261 CIIOI 
~u2 K 202 Clivi 
203 k :03 Crl01 
:04 k 204 Clivi 
:05 i. :u5 CI101 
~uo 260 CilOI 
~07 267 Crl01 
~JO k :~a C\101 
~01 k 209 CrlOI 
270 :70 CIIOI 
271 271 C1101 
:72 k 272 CI101 
:13 ~ m CYlvl 
~;~ ~ 274 Cilvl 
~;~ ~ 275 [,lUI 
~;b K 276 Cflvl 
:77 K 277 Cil01 
J8 K 2iH Ci Ivl 
279 279 CIIOI 
:5~ ~ :5v CliVI 
:81 ~ 2&1 eYl'JI 
:a2 K ~d2 Clivi 
~8J K :83 CYlOI 
201 K :81 0101 
~~S :a5 erlol 
:bo ~ 286 Cflvl 
~87 k :8) Clivi 
~bb K m CIIOI 
:d9 i. ~d9 etlO)I 
2~O ~ :90 Cllul 
:91 I: mCllul 
J2 ~ 2i2 Clivi 
:J} ~ 2i~ Cil01 
:~4 K 294 Clivi 
295 2'i5 CIl 0 I 
:Yo K 290 CIIOI 
297 ~ 297 Clivi 
:98 k 298 Clivi 
2y9 K 299 ((;01 
3~u K 300 CIIOI 
301 ~ 301 CrlOI 
302 302 CYIOI 
~03 k 303 CIIOI 
~01 304 CliVi 
~v~ k 305 CnOI 
3vo K 300 CrlOI 
3~7 k J07 CllOI 
3vd k 3va Clivi 

* prlnt out from PRINT OUT * 1~/09/86 * JNH * 

~dlOI I_CPt! T}d SERIES 
DATE rlglill flOO day ftfJInnY.S 

12/31185 2100 02 
011111/86 
01'1l2/80 
01/05186 
0lhHi86 
vllO~180 

Ol/vb/Ba 
V1I1l7 lab 

01/u3/Bo 
01/09/60 
01/ Iv/&o 
Oil 11180 
Oi/Wou 
vliljloa 
Ol/l1l6b 
01 m/So 
ul/16/~0 

01 il7/8a 
VUIS/db 
01/19/8u 
v1120/66 
01i2L80 
01122l8b ( 
Ol/nl86 

OlfW60 
V1l:5/86 
01l:0/8b 
vll27/do 
Oil :~/a6 
01,:1180 
(Ill ~IlJdb 
vl/3Ji80 
0~iu1l80 

v2i02i 86 
v2fO:1&0 
v2iV4/80 
02105/80 
v?lvo/8~ 

v2,07Ibu 
v2/vS/8b 
02/vy/80 
02/10/86 
02111i86 
v2/12I86 
02/13166 
(J2/l~lao 

02/l5i~ 

02/1b186 
02/l)/~6 

v2ilOlbo 

2uJil 
:000 
3251) 
mo 
)1 vO 
oiuO 
~dvll 

v2 2 Hot collected 
v2 3 - 2 d.!yS (OIIrcted 
1)2 4 Not collected 
02 5 - 2 d.!ys collected 
02 a 
v2 7 
v2 ~ 

5:00 v2 9 
04vv u2 10 
~6vu 02 II 
39vO vi 12 
~vvO 02 Ij 
4vvv v2 14 
67vO 02 IS 
2500 v2 16 
35vv 02 17 
2200 1)2 IS 
2900 02 19 
18uO ~2 20 
1100 v.i u: 21 
2~uo 1l.3 02 22 
150u 0.3 02 :3 
2~vv v.l u2 24 
1500 0.3 v2 25 
150v v.J v2 26 
1000 ~.I 02 27 Not collected 
Ivvv v.1 v2 :8 - 2 ddys collected 

I 590 0.l02 Z9 
2 700 0.0 J2 3u 

5~1) O.~ 02 31 
510 OJ 02 32 
~20 0.3 02 31 
470 0.502 34 
3:v v.5 vl 35 

2 5:v v.7 v2 50 
360 

1m 
2 3vl 

O.~ tJ2 37 
0.3 02 ~B 

02 j~ 

02 4v 
238 v.v 02 41 Hot collf{t~d 

9 2~8 1.4 02 42 - 2 ddY~ collected 
7 262 1.9 02 43 
a 655 2.3 02 4. 
6 272 1.5 02 45 

m J.3 02 40 
o 1.1 02 H 

176 v.a u2 46 Not collpcted 
Iv 175 O.S 02 49 - 2 days colle<t~d 
8 2VL L.o u2 5v 

page I (continued' 

NU_C VOL 
CP"II g/day 

B12 240 
1750 118 
1750 148 
,i~R 115 
2248 145 
Bill 38u 

2710 m 
2592 145 
2164 245 
1983 325 
1279 215 
Id90 M 
1705 215 
1024 390 
23&5 280 
8U 100 

1247 280 
m 240 

1244 m 
641 :85 
677 285 
860 265 
5~O 270 
690 265 
464 130 
5.3 280 
] 10 l4u 
710 I.u 
III .HO 
221 m 
198 JvO 
III 30u 
161 ~:5 

tal 250 
In 210 
143 m 
102 m 
I uS 255 
101 300 
10J J,35 
159 I~u 

159 15u 
97 27U 

m 290 
1 I I 24S 
97 m 

285 
90 183 
96 182 
02 m 



t EHuuS!5 t Hnordm Phdmklnetlcs Studies - "onley' 
PK URINE* CVIOI * I.M. 0.2 mg/kg 

t print out Irol fRIIII our t 12M/SII t m t 

Pdlol IPM l}d SERIES HEI. C VOL 
recnu LHdkUM JU&JECI DitlE nqill 1100 d.y IiElltirt~S CPMII g/d~y 

:09 k :v~ [) 101 02119/8b 8 297 3. b ~2 51 6b ~50 

310 ~ 3100101 u2l20/80 a 174 2.4 02 52 58 300 
31 I K 311 CilOI 02121160 ;:15 2.9 02 53 59 365 
312 k 312 crJJI v212218~ 102 2.9 02 54 50 m 
313 k m Clivi 02123/80 (J 02 55 MISSlfIg 0 0 
;14 K 314 Clivi v2/WBb B 2vJ 02 50 Menses 53 380 
315 ~ m CYJOI 02125/86 2.93 160 02 57 Menses ends 35 475 

****** 1)7: ~I): 1:1.3 ******* 



* END06YS ~ ~nOrdrln Pnarmo~lnetlcs Studies - Monkey * 
PK URINE* CYI02 * I_M_ 1_0 mg/kg 

r~cno Lhh~U" SU&JECr 
316 K 316 CYl02 
:;17 K }17 Cl'lu2 
31B k 318 (1102 
31'i k 319 en02 
32v K 3:u CY102 
:iii 321 en02 
322 ~ ~:2 Crl02 
j23 " ~23 Crl02 
;24 ~ 3~4 erl02 
325 325 [i102 
}~a ~ 3ib Crl02 
:;27 ~ 327 [/luL 
:;28 k 3~d Dlil2 
:iL'i k m [llu2 
33u K 330 Cil01 
:i:1 k 331 CYlv2 
~32 K 332 CVI02 
J~3 " 333 Cllv2 
; i4 ~ J.H CI102 

335 Cr'lv2 
3.lo [llu2 

;;7 ~ 337 C/102 
338 k m Crlu~ 
:j,/ ~ J39 Crlv2 
J4v k j4u Crlvi 
3H K ;41 CIlu2 
342 K 342 Lrlv2 
343 ( 343 Crlil2 
;44 k 344 Crlu2 
345 .: :45 Cllil2 
346 k 346 Crl02 
347 k 347 CVI02 
~48 k l~~ CllvL 
349 349 Cllv2 
35v j5~ C~lvl 

351 k 351 Crlv2 
3:2 ~ 352 (1102 
:53 ~ 353 (rlil2 
j54 k 354 CII02 
355 ( 355 C(102 
350 ~ j5b Crl02 
:57 K 357 [llu2 
3Sa k 358 Crlv2 
359 ( 3S9 Crlul 
3ail K 30u (rlil2 
361 K 361 (110L 
Jb2 K 302 (rlli2 
303 K 3bJ Crlo2 
304 K 364 CY 102 
305 k 305 Crlu2 

* pnnt: out from FRItH OUT *' 1'2/09/86 11' JNH .. 

PdlOI T_Cpn T}d 
om og/el /lUO 

Iv/26/8S 0 
1(;127185 20020 
10m/as 37467 
10/29165 2~504 

IO/30/d5 4ul14 
1013lia5 15522 
llitJlili5 4vviJi 
Wu21 as I m~ 
11103/85 25vj8 
III 04/85 25052 
llivSldS 17m 
11100/85 Iml 

III 0 71 &5 IISOo 
llival65 Ib7H 
llIu9/H5 130a8 
IldO/as 13M 
11111 i 85 13m 
11112/85 Iv5S8 
IIil3165 8009 
1l/14i~5 ~0207 

11115/85 0314 
II ilold~ 5127 
111 1 7 I ~5 CuB 
IItlBla5 3942 
IItl91d5 33:0 
11120/85 3520 
11121,'85 2220 
11/22185 2aj2 
1lI23/85 24~7 

11/24185 ~045 

lli25/85 2314 
11120185 1955 
11121/85 I'v~ 

111~a165 lu27 
1111:9/85 lu20 
11/3vI85 942 
WOlla5 1058 
12/02/85 1605 
12Iil3/85 085 
12104/85 804 
12105/85 1053 
12/001&5 77iJ 
12/u7/85 007 
12/08185 799 
12/UV/85 737 
12/10/85 572 
12/1li85 611 
12112/85 593 
12/13/85 495 
12/14/85 m 

5ERI£5 
day RfftARI.:S 
u3 I 
03 2 
03 
il3 4 
03 5 
il3 
vJ 
v3 8 
03 
0] 10 
OJ II 
03 12 
03 13 
03 H 
03 15 
03 10 
03 17 
oj 18 
03 19 
03 :0 
il J 21 
u3 22 
u3 23 
03 24 
u3 25 
OJ 2b 
OJ 27 
0] 28 
03 29 
03 30 
03 31 
03 31 
03 J3 
03 34 Hot collected 
uJ 35 - 2 d.ys collected 
03 30 
il3 37 
03 3a 
03 ]9 

03 4v 
v3 41 
vj 42 
u3 43 
03 H 
u3 45 
vJ 4b 
u3 41 
03 48 
OJ 49 
uJ 5u 

Pdg~ 1 tccr.tlnuedl 

kET _ C VOL 
cpnll ~/d'Y 

om 
7280 275 

10290 230 
11782 200 
2vu57 200 

6209 2~0 

1~327 245 
10775 185 
9819 255 
1~5ul I YO 

7472 240 
8m 210 
5114 m 
1788 215 
5227 250 
b528 210 
7275 180 
422l 250 
3JU 2btJ 

1m2 2lj 

Jm 190 
?517 230 
1657 260 
1792 220 
I ~84 2!Il 
14b9 240 
905 23u 

1156 245 
lu28 240 
909 225 

1088 m 
8b9 225 
lb2 250 
694 148 
014 W 
m 2W 
StJ4 210 
m m 
m 210 
m 240 
JIb 28~ 

27B :80 
H2 195 
29b 270 
301 245 
254 225 
m 2~ 
228 2bU 
11" 255 
192 m 



t £NlJOS(S t t\oordnn Philrloklor:tlcs Studies - ~onkey t 

PK URINE" CY102 -II- LN. 1.0 /fig/kg 

t print out froa PRINT GUT t 12109/80 t JHH t 

PdlOI T.CP" T}d SERIES IIET.C VOL 

reC~G L~~N~~ SUbJECT DATE og/al IIOIl day RtMU:S CP"II 9/d~y 

JOO ~, 300 Clllj~ WI5185 412 03 51 217 190 

~07 K ;07 [llo2 12,16/85 5u~ 03 52 m 220 

30S ~ lod Cl102 12il71d5 47U 03 53 105 265 

:09 I. :o~ W02 12Jlil/85 10 ~vo 03 54 185 270 

~J.J K 370 (rlui 12119165 7 231 03 S5 IH 210 

37 I k m CI102 12,2(11 85 8 314 2.) ~3 50 1111 2&5 
:72 K m (1102 12/21185 12 291 3.4 03 57 102 285 
,,, 

K 373 CiI,j2 12/2:185 15 2vii ;.9 03 ~ 80 260 JI j 

J/4 ~ ;74 Lfl'i2 I2i l3i85 17 246 5.4 03 S~ 77 320 

m K :ii'S CIlO2 12/24/85 ;:7 m 7.7 03 oli 83 265 

370 K }7o Cil02 12,:510S IS7 iJ3 01 kat collected 101 155 

3;7 K ;77 Cllv2 12,2o/dS 42 157 0.5 u3 02 - 2 day~ collected 1v1 155 

;:8 ;76 CYl02 12127185 41 192 9. a vJ 03 60 240 

;i'9 k m ClI02 12128185 20 loa U 03 04 00 280 

Jau ~ :jU Cl102 12I2~ ,85 l3 2u2 7.2 03 oS 64 315 

:8 I K 3BI C!l02 1213(1185 32 169 a.o 03 00 70 270 

:32 ~ 352 CYlO2 12/311 as 28 159 7.4 uJ 67 60 2b5 
~S3 ~ 3a3 Cl102 01101180 131 0.0 03 ad Not coll~cted 77 170 

:d4 38~ CI1 u2 011v2186 34 131 0.1l 03 09 • 2 d.,s collected 77 170 

:85 k ~a5 Oltl2 vI!V3/So 12S 03 70 hot collected 64 195 
~db K 38b e1102 01,04186 liS 03 71 - 2 dotS collected 64 195 

(~) : ~87 Cl102 OI,0~/ao 180 03 72 "rases- 114 57 315 

388 0102 Vliuo,d6 220 ~3 i3 03 350 
'--;-a~ ~ 389 Ctlil2 0111,17,8b 140 v3 74 41 m 

~i0 I- ~1V erI02 01108/86 117 VJ 75 45 260 

~fl 391 C1lil2 u!Ju9/uo 130 03 70 40 340 
.;92 m CYlO2 u1l Iv/ao m oj 77 41 .iv5 
m ~ :i93 [11u2 il1l11160 103 03 78 39 205 
:94 ~ 394 C\ Iv2 u1l12/86 125 03 79 04 195 

....... u 7: :'~.: :'6 ..",Jr ••• 



~ Er~DuSrS ~ i-1nordnn j-'II·.:,riTlol·.lnetlcs StudIes - f"lonkey ~ 

PK URINE* CYI03 * I.V. 0.2 mg/kg 

mrlo L';oNun SUBJECT 
3iS ~ 395 C~I05 
31~ ~ 396 Cllu3 
397 L 397 [VIOl 
3id K 398 [flu} 
:19 ~ 399 CYlv} 
,vv K 400 C,103 
4vl k @ CI103 
4v2 K 402 (Ylu] 
4v3 K 403 C,I&3 
404 ~ 4v4 C,lvl 
~v5 4u5 CllvJ 
4vJ K 4vo C,10] 
407 k 407 Cllul 
4~d 4u8 Cfl03 
M ~ 409 cr 103 
4Iv L 410 CrIU] 
411 L 411 CiJoJ] 
412 L 412 (rio] 
4Ii L 411 erlu:i 
414 K 414 CYI03 
415 ( 415 (,Iuj 
416 L 416 Cr103 
411 ~ 417 CYIOj 
41d 418 Cllv3 
iI9 k 411 (!lv3 
42v k 4~u (11v3 
421 ( 421 Crl03 
4;2 k 422 Cilv~ 
4~~ k 42} r.iiv:i 
U 4:4 Clio] 
4~5 L 425 Crlu3 
420 L 420 Cllvl 
427 k 427 (llvl 
428 ~ 4~8 Cllu3 
4l~ L m Cllvl 
4iv K 430 (11v3 
CI ( 431 (,Iul 
4~2 ~ 432 Cllul 
433 L 433 Cllu] 
434 l 434 CllvJ 
C5 K m CYl0] 
4lu K 430 CII03 
431 K 437 CrlOl 
438 k 41a ellOS 
4;9 ( 4;9 CliO] 
44v ~ 440 CrlOl 
441 L 441 CIIOl 
442 K 442 ClI03 
443 K 443 [YIOl 
444 L 444 Crlv] 

... pnnt out trolll FkINT GUT * 12/1)9/86 JI- JNH JI-

DATE ng/ll 110U d.v k£nh~L5 

10/08/65 0 01 01 "155lng 
01 10/09/85 39900 

10/10/85 109~~ 01 
Jv/11185 225vv vI 
10112185 1960v 01 5 
lili J]/85 
10/14105 
JO/15/85 
J0/16/85 
10117/65 
Ivild,8S 
I vlJ9/85 
Iv,20/85 
101211 85 

01 6 "mlng 
01 7 • 
01 6 • 

01 9 • 
vi Iv • 
01 IJ • 
01 12 • 
01 13 • 

Iv/22/85 12400 
01 14 • 
01 15 

10/23/85 7000 01 10 
10/24/85 15vu 01 17 
10/25,85 I~vll vI 18 
10/20/85 120v OJ 19 
IOll7l85 300 01 ::0 

01 il 
vi 22 
01 23 
vi ;:4 
01 15 
OJ 2b 
01 27 
01 28 

lu/28/&5 760 
J0/29,8S ovll 
10/ju,85 540 
10/31/85 8vO 
11IOlltlS Ilvv 
11/02/85 3000 
JI/0318S 560 
IJ,v4,85 330 
11Mia5 
1livo/85 
III vi 185 
IIIOBI8S 
11109185 
11110/8~ 

1I1l1l~5 

Ilfll,e5 
11113/85 
11114/85 
11115/85 
11I10IB5 
ll/llJa5 
11118/u5 
1111 YI85 
11I2u/85 
11,21185 
ll/n, d5 
11121/85 
11124165 
IIm,a5 
11120185 

';90 lJl 29 
33v vI jO 
26v 01 11 
~60 01 32 
4au vI 33 
I)v vi 34 
2dll 01';5 

11 m 5.901 ~ 

19 260 4.1 01 J7 
34 HV 13.1 vi sa 
20 410 12.501 H 
46 160 9.201 40 
34 :00 1:.9 iii 41 
58 210 1:.0 vI 42 
ou 220 IU 01 43 
55 230 15.901 H 
al no 19.1 01 45 
dV 2bv 20.a 01 40 
oa :uu 22.4 vi 47 
52 2uv 14.0 01 48 
63 170 I~.o ~I 49 
41 5:v 20.i 01 50 

pilge I (conllnuedl 

CP"II g/dliY 
o 0 

21555 J85 
5435 200 
9168 245 
8m 220 

o v 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

3188 J90 
2403 290 

889 165 
m 320 
298 tIN 
m 140 
m 215 
305 195 
249 215 
18~ 430 
~Q9 290 
504 5jO 
235 245 
118 185 
220 m 
159 205 

99 280 
147 245 
!l9 3~ 

97 200 
65 330 
76 m 

120 215 
100 165 
6b 48u 
92 200 
94 380 
as m 
70 290 
80 290 
91 240 
6:i m 
01 no 
70 280 
80 200 

118 485 



• [kilOS,S t tinardm fharlokiOetlcs Studies· lIookey • 
jK URINE* CYI03 * I.V. 0.2 mg/kg 

t pmt out irol PRINT OUT t 12M/Bb t JkH t 

Pdi ul T. CPM r}d 5 ElilE 5 HET.C VOL 
rmo LtIlINUM 5uiJJ£Cr om og/ll 1100 ddV f\£1IM;:S CP"II q/di1 
m ~ H5 C,103 11i27/as 41 23U 16.6 vi 51 57 405 
m Hb CVl1)3 11128/85 155 I). I) 01 52 Hot collected 69 228 
HI ~ 447 Cllv:; 1li29/B5 1<0 JJ 0.0 01 53 - 2 diYS collect~d 09 n8 
118 ~ H8 CYlu3 11/3(1/ B5 27 I~v 1.0 III 54 45 260 
Hi m CIII)3 12/uliBS 18 130 5.5 01 55 ~mes- 11129 - 1211 43 305 

11" ~ ..... * .. (.Ii': :'w: 40 .. 1.-* ..... * 



~ EN0JS(S ~ ~nOrdrln ~h~rmGI:lnetlcs Studies - Monkey * 
PK URINE- CY103 * I_M_ 0.2 mg/kg 

r~cnQ Ln&NUM SUbJECT 
450 K 45D Crlo] 
451 I.. 451 ClliJ3 
152 452 (fl03 
453 m CI103 
454 K 454 CIl03 
m ~ m Cil03 
4So k 450 CII03 
457 K 457 CVI03 
458 K 458 (il03 
459 K 459 ClIO] 

:00 " 460 (i Iv3 
401 ~ 461 C\ 103 
402 k 402 C110] 
4o~ 463 Crl03 
404 K 464 mO] 
105 K 465 ClI03 
106 K ;60 Cllv} 
101 K 407 [llv3 
4ad k 468 CVI03 
409 K 409 Cll~3 

410 ~ 470 CII03 
411 ( 471 CIl0.l 
m m ('rlOl 
m 473 CII0l 
414 K 474 [llv] 
475 ~ m Cl\ul 
4io K 416 C¥lul 
m I.. 477 Cllu3 
418 K 478 Cfl03 
419 K 4)1 CliO] 
4aO l 48u Crl03 
481 ~ 481 Cll03 
4a2 K 482 Clio] 
483 ( 483 Cllol 
464 K 484 CII 0] 
4d5 ( 485 CYlv3 
lab 480 Cllv') 
4&7 4il7 CniJ3 
m 48B mOl 
4il9 ~ 4&9 CliO] 
490 K 49i1 Cfl03 
491 491 cno] 
m 492 Cli03 
491 49] CYlvJ 
494 m CliO] 
495 495 CliO] 
490 K 496 Cll03 
HI K 497 Cllv] 
498 K 49& cno] 
m r 499 Ctlu3 

it pnnt out frolli PRINT OUT .. 12/09/86 *" JNH *" 

Pdlol T.Cpn T'pd SERIES 
DATE og/ll IluO day kEMAAiS 

02 I 12/03/&5 740 
12/04/85 2200 02 2 
12105/85 3000 02 

12/00/85 
12/07/85 
12/08/85 
12iV9/85 
12/lV/8S 
12111185 
12/12185 
12113/05 
12/14/85 
12i15/85 
Iii 16105 
12117/85 
12/18/B5 
12119/85 
12120/85 
12121/85 
!2I22I85 
12/2';185 
12124185 
121LS,B5 
12/20185 
12I271B5 
12128/85 
I2i 29/B5 
12I.lv/B5 
12I311J5 
0110liB6 
01, u2/811 
0l!U:i,B6 
01104/86 
ullv5/80 
vI/VOl ao 
VI,vlIB6 
0li0d/86 
0llv918b 
Ol/llilBb 
01111180 
ulil2J8b 
01113/86 
01114/8b 
01l151Bo 
01116/06 
vl/l7iBb 
vll18/86 
v1119186 
01120186 
(11121/86 

3vv0 
430u 
4200 
41uO 
52v0 
4vvO 
JYOu 
35vO 
lovu 
Hu0 
5700 
';100 
28vO 
m0 
jlO!) 

3~VO 

36uil 
32vv 
mv 
mil 
2)(10 

270~ 

2vvv 
2oUI! 
230v 
14~v 

145iJ 
155u 
1550 

1M 
levu 
15ilO 
690 

lOw 
1400 
1200 
10vO 
liOO 
lvvu 

10 10uu 
a 810 

12 47V 
27 980 

02 
02 5 
02 6 

v2 7 
02 8 
02 9 
02 10 
02 II 
02 12 
02 13 
\12 H 
02 IS 
u2 10 
v2 11 
02 18 
02 19 
02 20 
\12 21 
02 22 
v2 23 Hot collected 
02 24 . 2 Od)5 colle<ted 
02 25 
v2 2b 
ti2 27 
u2 28 
02 29 
02 ~~ Not collected 
v2 31 . 2 d~y5 collll£ted 
02 32 ~ot coll~cted 

02 33 . 2 d'y5 collected 
02 :14 

02 j5 
02 30 
02 37 
02 Ja 
v2 39 
02 40 
1)2 41 

0. 9 ~2 42 
1.1 62 43 
2.9 02 4~ 

2. ~ ~2 45 
2.4 u2 411 

0.9 02 47 
23 650 b.) 02 48 
30 9ao Iv.8 02 49 
31 770 ~.5~:t 50 

pcl~e I \(ontlnutdl 

HEl.c VOl 
[Pllal g/diY 

lbl 205 
1147 190 
1202 250 
114b 205 
1321 230 
2255 190 
1)52 240 
2198 215 
2185 240 
1703 235 
1535 255 
1484 215 
1254 285 
[800 225 
1597 1lI0 
1257 250 
2vo/l m 
1167 290 
W7 205 
1297 2~ 

1658 205 
1134 280 
1491 153 
1491 153 
1244 215 
1244 215 
8S4 225 

I10u Z25 
840 270 
918 158 
918 I~ 

967 163 
907 103 
340 345 
id3 260 
jOt 495 
355 250 
m 3115 
5il2 275 
420 275 
m 24u 
40l 3W 
391 2b5 
359 285 
224 3b~ 

237 M 
185 m 
m 290 
272 ~O 

281 275 



I £k~uJtJ I "CMorHI frl~riullliHIC, 5tudl~' - ~uflle, I 

PK URINE" CY103 .. I. M. 0.2 mg/kg 

I pnnt uut Iru. r,Jlol UP5r.H0£ I 12117/06 I kHW I 

~jlol Tyn T}d SERIES NET C 'JOl 

rec:.'; lNOiluM SUbJECT LATE nglll 1100 day ~EM~nl.S CPMai g/day 

5,;.) ~ 5uu Cr lv3 u 11 22IBo 31 020 8.7 02 51 ~21 280 
, 

~ 501 Cilu3 01123/00 43 000 12.5 IJ2 <1 235 290 
.. '.I! J. 

, c 

•• 502 ClIv3 u 1124; 80 07 i 40 19.B u: c' m 295 .... }~ JJ 

" ' k 503 [) 11)~ 01/25/86 7J 70J 17.a 02 54 278 250 
, . 
"·;i 504 C\lI)3 01,:6,36 7v0 15.0 02 55 ~ot cJllected m 250 
, ;: 

~ 5u5 Cr lv3 01/~) ,80 00 700 1~.0 02 50 - 2 UdyS (olle(t~d m 250 
J'.'.J 

c' 
..j ~'U ~ j"o Crlu~ 0":8/80 liS 02 57 III III 
C,1 

~ ~07 (rlv; vli2M6 18 0:0 02 58 III III _n 

:vd ~ 5uBerl l)} 01;30/80 5 510 02 59 129 m 
, -

" 509 Cr103 vll:ilioo ~3 <c' 02 61l 199 275 
,;!.11 JJV 

~: .) Yo 510 ((103 02/0/13b 15 550 02 bl 165 335 

:11 f 511 Cll03 uL/uL,Bb 6 470 02 62 M~nm 146 320 

512 ~ m CVI03 02103/86 2 330 02 oj Menses ends 133 250 

*,*,A-*'''* 14:1:':".:·:; *'**'* .... A-



It tJJUu'::'r3 It "ilur-dr-Hi F'lldr'{ICJ~.Hletlcs StUdlt2S - f'lonLey 11-

F'I< U I:;: I N E -ft- C Y 1 l:) 4- "* I ~ 1""1 _ 1 _ 0 m 9 / k 9 

mila Lt1bNul1 Su5JEC r 
513 K 51~ [i104 
51~ 51~ Cil04 
515 ., 515 m04 
510 ~ 510 C'Il04 
Sli ~. 51) C'ilu4 
Sid k 510 C)10~ 
519 K 519 Cllu~ 

S:v 5:0 C11IH 
S~I ~ 521 Ctl~4 

S~: K 522 ~r lu4 
5~~ K 523 Cil04 
:24 ,: ~.\4 0104 
5:5 Sh C!1v4 
5:0 K 52~:'1 lil4 

527 C) 104 
SiB C11V4 

:~i k 5~9 C110\ 
<'.1 C ·1'1 \ "JV r v, \ 

531 J. 5~1 Cllu4 -, 
~j2 k 532 CY Iu4 
533 j: m C) 104 
~jl 534 CY 101 
~~s f·, 5~5 Ltlu4 
~~6 ~ ~~il (1104 
~:7 i m [r104 
~jd ~ 5jo(IIiH 
~:9 A 5:'1 C r 104 
~1V ~ 540 CY Ivl 
Sll k 511 Olv4 
~42 542 ClivI 
54~ I 5C ellu4 
544 J. 544 CYlv4 
545 k m ClivI 
~lo ~ 510 Lllil4 
~41 ~ 547 C\;04 
540 k S40 C) :v~ 
549 K 549 Crlv4 
55u k 550 CtlI)4 
551 i. 551 Crlv4 
552 ~ 551 Cllv4 
S5~ ~ 55~ Cllv4 
~j4 K 554 Ci 104 
555 555 Cllv4 
~5~ i. SSo Cllv4 
557 L 557 crlv4 
:58 K 558 Crlu4 
:~, K 559 CII04 
500 k S6u Cil04 
Sol 501 Ct!04 
:a2 K 502 CII04 

It print out from PdlOl UPGR~DE It 12/17/86 * NNW * 

DHf£ nq/ll 1100 
1(1/19/85 
lu/20/85 
Iv,21185 
Iv/W85 ):110 

IVJ2~;85 55uO 
Ivi24/d5 510~ 

lui2S/aS 14000 
10126165 30dUU 
10,27,65 240u0 
lu12818S 30lvv 
10i29i8S 24M 
10130/a5 22100 
IV/31165 J4Svv 
IIJiilias moo 
II/02/as 21200 
11/03/85 :&Bvv 
11/u4/85 1~90u 

11/05165 1950~ 

11100,BS liilvO 
11/0;1&5 IjavO 
IIJva,as IOHIO 
llIu9/85 7900 
111lili85 OJOO 
lli1ll85 o7V(} 

11'1~J6) 

Ilil3Ja5 50liV 
lli 14;&5 alvu 
11/15/85 50vu 
11/16i8S 5luO 
11117 d5 41vO 
11118/05 :3vO 
Ilil9;d5 20vu 
11I2vld5 :a00 
III 2 I lIi5 2l0u 
II/ZZ/8S juliO 
11I23,8S :~vV 

11/24/85 10vO 
11;2~/85 14VO 
IIIZbi85 160i) 
11127185 16vil 
lli:ald5 1150 
11129,85 (151) 
IIJl0/&5 
12i01id5 
I Z/u2, as 
12/03/85 
121114/&5 
12/05/85 
12/uoi8~ 

12/07/65 

1101) 
I liN 
Ilvi) 
Sou 
590 
ioO 
51u 
840 

ddY RElII1fikS 
03 01 Mlsmg 
03 02 • 
03 ~ 

uJ 
03 
03 0 

03 7 
03 8 

03 10 
03 11 
O:i 12 
UJ 13 
03 14 
03 15 
ti3 Ib 
u ~ 17 
03 18 
03 19 
03 2V 
uj 21 
03 22 
v3 Z3 
ti3 i4 
03 25 
v,j 20 
03 27 
u3 28 
OJ 29 
uj 3v 
v~ 31 
uj }2 
il3 33 
iJ3 34 
03 35 
0:i :;0 
v3 37 
03 :8 
03 39 
OJ ~v 

v~ 41 h~l cullecled 
ul 42 - 2 doly> collectN 
u~ C 
VJ H 
u3 45 
il3 (0 

03 47 
03 48 
03 49 
03 5u 

(PMII g/day 
o 0 
o 0 
o 0 

3:00 225 
4200 130 
3300 ISS 
7207 205 

12m 250 
9992 24U 

17721 170 
Im9 200 
11650 190 
14375 240 
13345 m 
1:825 loS 
134vO 215 
12558 190 
11797 165 
1036a 175 
oW 215 
4174 250 
2al2 300 
2757 230 
3302 iw 

om 
2471 225 
3225 250 
2m 250 
1871 m 
1m 285 
1m ~20 

721 305 
sa9 470 
a;8 250 
659 ~~ 

~a2 415 
alV m 
~a7 :45 
4!a :au 
H.J 30u 
Juj ;05 
Jill ~5 

m m 
m m 
m 465 
255 220 
:oa :05 
2v9 m 
208 245 
166 SuS 

I" 
XSZ& 



PK URINE* CY104 it I.t1. 1.0 mg/kq 

:u~ 503 LIlv4 

~o7 Sol CIl04 
:'06 /, :u8 L r j w4 

5:11 570 [11\i4 

:'1 5;1 (1104 

~;= '\ 57~ Cr'IC4 

5;:; C II ,4 
::4 ~ S:4 (1104 

5;~ 5:5 LIlv4 
J;U S70 LI104 
Si! 51l [llu4 
5:a 578 Cllv4 
~:9 ~ 579 [llvi 
~uv ~ ~6u Crlu4 
~al ~. :dl [1104 
:;j: ~ ~S2 CIlu4 

~d: CrllA 
~J4 ~ ~64 [rlu4 

:o~ [II j4 

50" [1104 
Siil l:llv4 

565 K ~aa Cllv4 
~~1 ~ ~~~ [1104 
~iv 5~0 CilV4 
~ij ~ 5'11 Cllv4 
:l~ K 592 [rlu4 
:1; k 5)3 Cl1v4 
~f4 k 5i4 Cl1v4 

j10 5)~ [1104 
5;; m Lllv4 

~10 5id ClIv4 

pjl01 r [PM r ?j 
[;,;IE ng,ll IIGu 

1~/vai85 550 
I:; (;9/55 
lidOl8S 
12ilI/65 
l~il2/a5 

12113;&5 
I:! ! 4! .j~ 

12/15"i5 
121161 a5 
12il7,dS 
12ilB/o5 ( 
12119185 
1~;=O/85 

12/2U85 
12C/85 
I i/23/d5 
121:4105 
12125/d5 ns 
l2I26/8~ 

12127,65 
l~,':o, 05 
1:129 I 05 
12;;OIB5 
12iJUS5 
01101186 os 
0/102,06 
OIIV3;Bo ns 
01/04156 
vIM,B6 
vJ, 01100 

(, /if; i'l ail 
011 lialSo 
0U(dl So 
Oi/lO/bo 
01/11/811 
vllI~lao 

14 
7 

II 

14 

5~0 

... 
ooU 

3~u 

260 
200 
200 
laO 
100 
20u 
170 
:4v 
:10 
;0 
1~0 

lou 

PO 
1)0 
150 
;~v 

CO 
10v 
170 
100 
1:0 
12\1 

~ERIE3 

do, ,\EMM~k5 

v3 5i 
03 52 
u ~ 53 
VJ 54 
0) 5~ 

0J ~6 

VJ 58 
03 59 
u3 00 
u3 0 I 
03 u2 
03 63 
03 64 
03 o~ 

u3 60 

Vj 01 &IG~d In !tar 
Ul u8 Not cullecte~ 

tl3 01 '2 do,S lolll:cted 
03 :0 

'" 71 

05 IJ 

03 74 
v" 75 kot coll~ct~d 

v~ 70 - 2 do,s collect.:d 
~~ 77 hot (Gll~(ted 

03 78 '2 ddyS collE:ud 
iJ) it 
03 aU 
u3 81 
03 02 
03 a,; 
Ii'; a4 
0'; 8~ 

u3 8~ 

NET C VOL 
mil giddy 

214 235 
195 265 
20u 270 
18B 280 
lSI 320 
91 350 
76 350 

139 
III 
115 

94 
6B 
84 
70 
74 

77 
09 
69 
70 
~O 

70 
05 
77 
~O 

00 
n 
n 
42 

W 
54 

m 
295 
:45 
340 
325 

~63 

m 
m 

29i) 

315 
295 

33 5vO 
57 320 
39 310 
31 310 

http:collect.ed


.. Er~DUS'rS J; f.1liordnli F'ha.rmol.lnetlcs StLldles - f"lonkey * 
PK URINE* CY105 * I.V. 0.2 mg/kg 

rfcno LHbHUn 5ubJEC! 
5i~ ~ 599 C!luS 
QU~ k ouu ()105 

oul " 001 Ci105 
Jv2 k au2 [fluS 
au: k 003 [Ylu5 
004 K 004 C¥IJ5 
ouS k ouS [!l05 

ovo " OUb CI105 
007 K 007 [1105 
JVa K ~v8 [flUS 
001 K 6ul [llu5 
tlv K olv (1105 
611 bll [1105 
012 k 012 [llv5 
013 ~ 013 C!lvS 
o H K 614 ell vS 
olS 015 CII05 
alb 010 [YlvS 
017 K 617 [\105 
old K 618 ~II05 

019 019[1105 
O~'J k 02u [rIUS 
oJ K 021 [1105 

o2~ l 023 ('IuS 
ol~ ~ 02{ rrl05 
b~5 l 6:5 CrluS 
0.0 K oio LfluS 
o~l r. 627 [!105 

J:a " 028 (flvS 
t.:i " 0~9 (r IuS 
OJO " 03u (flvS 
031 K 031 [) I~S 
ol2 o~: ()lu5 

c;4 k 034 (!IuS 
0:5 r 635 [1105 
OJO K 036 [Ylu5 
0;7 k 637 CflOS 
c38 K 038 (ri05 

039 ~ 6J1 (flv5 
040 l 040 C!lu5 
041 K 041 (1105 
042 k 042 (1105 
043 K 043 [Y105 
~44 k 044 [1105 
a4~ k 645 ()lu5 
040 K 040 Cll05 
647 r 6H Cilv5 
048 ~ 048 ()luS 

J; prlnt out trom F'RINT OUT * 12/09/86 * JNH * 

Dm nq/ll 1100 day fiEllilkKS 
10/ lSi [~5 
10/16/85 
( 1)/17/85 

lu1l8/8S 
I \I!l91 85 
10/20,ciS 
I V/21/bS 
10/22185 
10123/85 
IOm/d5 
IU/25/d5 
10120/05 
I vi 21 i 85 
Iv/20,85 
IO/~9M 

10130185 
iO, 31 I oS 
11/0liB~ 

11;02/85 
11/03/85 
11I0VdS 
I1M/uS 
II/Ooi&5 
I I 107 i 85 
I L veldS 
11/09/85 
11110/85 
I I 1II/dS 
11/12M 
11113/85 
IIIlmS 
1l/1~/B5 

11116/&5 
III I) 185 
II/IBili5 
11I19/~5 

11/20/85 
11/21/fi5 
lli22185 
11123185 
11124/85 
11/25/85 
11120165 
11I2li85 
11/28/85 
11I2~/85 

11I3v/&5 
12/01185 
12/02185 
121iJ3i85 

27vu 
201)0 

1900 
1400 
15vv 
12Vl! 
17vD 
Idvl! 
24 vII 

luuu 
13vu 
1:00 
96v 

Ib00 
14ul) 

IvuG 
610 

4711 
650 

," .W 

I~ll 

140 
13ll 
1711 
151l 

99 
150 

VI III 1I1S5111g 

01 2 • 
01 3 • 
III 4 • 

vI 
01 0 

(I I 7 • 
vI a 
01 
01 III 
01 11 
01 12 
01 13 
1)1 14 
Lil 15 
01 Ib 
01 II 
1,)1 18 
01 19 
01 2V 
Vi 21 
v I 22 
01 2J 
(11 24 
01 ~5 

vi 26 
01 27 
vI 28 
01 2~ 

01 30 
vI 31 
v! J2 
vi 33 
01 34 
01 J5 
vi 3b 
01 37 
vI ~d 

01 39 
III 4v 
01 41 
01 42 

120 v. 7 0 I 43 
150 0.7 01 H 

90 2.7 01 45 Hot calJe<ted 
20 9v 2.9 vI 40 - 2 dlYS (olJ~cted 

20 140 3.9 01 47 
12 Illl 2.~ 01 48 
15 140 3.5 01 49 
H d3 a.1 01 ~ 

plg~ I IcantlnUed) 

(PIIIl q/d4Y 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

2560 185 
2105 130 
942 210 

1048 195 
1283 I~ 

509 250 
758 2uO 
bll 200 
927 185 

1300 1J5 
911 2b5 
589 170 
072 195 
710 170 
457 210 
402 400 
4.,) 1 355 
240 4!\1 
277 220 
191 290 
m 170 
2b 9 240 
:00 250 
199 210 
119 105 
120 250 
92 no 
75 m 
'/0 loS 
75 185 
02 215 
72 2:;\1 
03 230 
52 190 
09 215 
52 225 
59 245 
b I 145 
01 145 
71 195 
52 215 
62 230 
4S 185 



• EkDOS,S t ~nGrorln Phir!Q~lnttl(S StudIes - "antel t 

'K URINE*" CY105 "* 1. V. 0.2 mg/kg 

~rJnt out froe fWf Guf • 12109186 t JkH , 

POlol T_[PH T}d SHIES HUJ VOL 
r~(n0 Lrt~NUM S~&JECI DHTE og/ll 1100 day ht~~KS CP~.l g/day 
o4~ ~ 0~1 CliuS 12/04/85 10 14ll 2.2 01 51 64 220 
Q~lj k ,1:V CY!v5 12M/8S 22 l:v 5.5 01 52 48 240 
c~1 ~ 051 [ll0S 12:06/05 25 110 0.5 01 CT 

Jj 41 260 
,c. 

CJL ~ ~52 CIlv5 1~lu)f85 ~6 15v 0.8 v I 54 50 260 
c - 053 Cl IJ~ muo/a5 16 Ivv 4.0 DI cc 40 250 OJ) JJ 

OJ4 ,: 654 [1105 12/u9/85 10 76 3.2 01 50 38 200 
rr 

~. o~S Cl105 1 ii 101 3S 6 a1 l.4 vI 57 38 m JJJ 

DSb ~ 650 [lluS 12illia5 2~ - 7 1. 6.5 vI ~a 34 270 
o~i 057 [(11)5 12112185 Iv b8 2.1 vi 59 42 210 
Qjd k o~B Ctlu5 1:;13/&5 110 0.9 01 au "eOSfS 45 235 
o~9 c~9 CI105 12/14/85 40 1.2 01 01 "~05e5 30 250 
c~il k 000 C\ IuS 12/151B5 -c 

OJ 0.9 ul 02 "enses 30 235 
001 001 cnvs 12110/85 89 0.7 01 03 "eoses 37 240 

JI-***JI-* ('d: I) I: ::: 1 ***JI-* __ 

1'1 



* EN~05YS * ~nGrdrln Pharmo~ln~tlLs Studies - Monkey * 
PK URINE* CY105 * I.M. 0.2 mg/kg 

(~cno l~bkU" S~bJECr 

002 ~ 002 [VI05 
00) k oo~ [,105 
004 ~ 004 CI105 
coS k 605 CYluS 
~oo ~ 000 (fluS 
007 ~ 001 [,IuS 
aoa K oaB [llu5 
001 ~ 009 CI105 
oi0 I, oiu Cnu5 
071 ~ 671 C\10~ 

072 072 (1105 
oJ~ l 073 [fluS 
074 ~ 614 CI105 
0/5 075 [YluS 
010 l 070 [IIUS 
all ~ 077 ClI05 
018 K 678 [fluS 
bi1 ~ 679 CI105 
:60 ~ ab0 CYIO~ 
001 k octl CI105 
cd2 oa2 Cflu5 
~JJ 003 ((lOS 
004 od4 CII05 
005 ~ tB5 CII05 
oBa [ 060 CII05 
oa7 ca7 (,lv5 
OJO K ada crl05 
001 ~ od9 [rlv5 
oiO 090 [IIvS 
0~1 k 091 [Ilv5 
092 ~ 01{ ClivS 
01~ ~ oj} (1105 
oi4 ~ b94 (1105 
oiS ~ oi'~ CYlvS 
016 k 090 CI105 
oi'7 K 691 [1105 
0~8 098 [!105 
0~9 099 [(IuS 
;vv I 7u0 [IIO~ 
lui k 701 CY!v5 
iv2 k iv2 [IIu5 
IUJ 7u3 CII05 
;u~ 104 Cllu5 
iu5 l 705 CI105 
ivo [ luo [1105 
7u7 [ 707 Crl05 
7ud k Ivd [1105 
7v9 k 7U1 Cil05 
ilO K 710 (11v5 
711 i III CYI 05 

it pnnt out froln FRINT OUT * 1:/09/86 .. JNH .. 

Palol r p~ r}d SEWS 
OATE ng/ll 1100 d~y R£MRkS 

12/17/85 2000 07 vi 

i2/18/85 i!iJu 02 2 
12119/85 Mil <)2 
1~;=0/55 :lauu 02 
1:,21/85 
121.:2/65 
12123/85 
W24185 
121251 a5 
l2i2odi5 
12127185 
121:0/85 
12129: as 
121 ~0/B5 
1213li85 
01101186 
01/v2/80 
01103: 00 
01/v4/60 
01/uS/80 
0livo/86 
01/01.00 
ullv8/S6 
01109/60 
01110/e6 
u I i1l15o 
iJ1/12; 00 
vll13'dO ( 
OIi 14/80 ( 
U 111 5i 50 
vlilo/So ( 
v1l17/co 
01l181bO ( 
01 II Y 1&0 ( 
01/ iO;66 ( 
01/211 &0 ( 
Ol!221Bo 
vl!l3/8b 
vl/W8o 
01125/00 
uli 20/60 
01127186 
01/28j6c 
01129/86 
0li30/80 

(11131180 

021011&6 
u21V2186 
02103/&6 
021')4186 

00(0 
54v0 
550IJ 
5:;00 
mu 
4250 
5000 
44uO 
SvO!) 

4900 
4i!uv 
~900 

02 
v2 
02 
02 8 Blood 10 t(~y 

u2 9 "at collected 
u2 10 - 2 days collected 
iJ2 II 
IJ2 12 
02 13 
VL 14 
02 15 
u2 16 Hot collected 

2~0u 02 17 - 2 a~,s collected 
2500 1)2 18 Not collected 
2500 <)2 19 - 2 do,S collected 
liuv u2 2v 
2101) 02 21 
2400 02:2 
1000 02 23 
170iJ 02 24 
lov0 u2 25 
9;0 02 10 
13U u2 27 

110iJ V.S v2 28 
1100 0.3 02 29 
12Gu 0.J 02 30 
Ilv\) U u2 31 
1100 o.a 02 32 
90v 0.: 02 33 aloUd 10 tray 
790 0.4 v2 ~4 

090 0.3 02 J5 
7uv v.3 02 :>0 
050 0.'; 02 j7 
49U 02 ~8 

b5v v.6 v2 )9 
570 0.2 vi 40 
oVV V.O 02 41 Not collfcted 
Ovv 0.0 02 42 - 2 d"s collected 
5~0 0.0 u2 43 

3 6;0 o.a 02 44 
2 ~,0 0.6 u2 45 

310 0.6 02 4b 
4~O 0.6 02 47 
570 u.B 02 46 

~ 400 1.2 02 H 8100d 10 tfiY 
610 i.102 50 

W C VOL 
CP~II g/diiY 
m 350 
757 28u 
m 210 

1509 250 
1907 305 
WI m 
2574 215 
179B 295 
ma 128 
m6 128 
:127 m 
17:1 255 
1021 245 
1948 250 
206q 230 
2270 128 
2270 128 
1107 145 
1707 145 

454 380 
19l 270 
919 250 
515 350 
H3 110 
035 255 
m 230 
305 255 
71S ~OO 

426 2bO 
40B 260 
328 350 
419 255 
m 295 
222 355 
281 m 
207 340 
24v 2N 
183 210 
103 m 
m m 
205 300 
205 300 
100 320 
242 275 
129 300 
112 280 
143 m 
212 270 
160 250 
171 355 



t ENOOSW5 t Anardrln Phar~ollnetic5 Studies - "Gfitey • 
PK URINE* CYI05 * I.H. 0.2 mg/~g 

t print aut frol PRlhl OUI I 12iu9/8o t Jkri • 

f'dlol TpH T}d Si.RIES NET C VOl 

(ECna L~~hUn S~BjECT uME ngill /100 ddY ftfl'wtRi.5 CPl\a1 g/diY 

m k 712 Cl105 vZi05J8b 6 m 1.6 02 51 169 275 

713 k 71: e,105 02/00/66 360 O.i 02 52 125 285 

7H k 71 ~ C 1105 u2Ju7/80 350 v.a u2 53 129 270 

715 715 C! 105 u2i0Bf&b j7G v.a u2 5~ Il8 270 

i 16 ~ 716 eilo5 V~J 09id6 2:0 V.U 02 55 kat call ected I41 158 

7Il 717 C 11 u~ 02110186 J.96 230 O. v u2 ~6 - 2 a~y5 ccllected 147 ISS 

;18 718 CYluS u2i1li8b 2 ~9u 0.0 02 <-JJ 99 295 

;19 719 C'il 05 ()2J12/86 ~oo 0.6 02 sa ~en5e5 93 275 

7~u 720 Crl05 02/13186 2 250 0.0 .;2 51 Mtoses 89 275 

.. * ........ 1)8: 1'): :::4 . ....... 
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Af6~Ji}l. YIT 
ojC- I 

.,.. ENUOSYS it t;nc.rdr 1 n To;, i col ogy StLldlt~s .-
TClXANORD* "* VehCon 

it prlnt out fi~om f-RIIH GUT .,.. 12/1)5/8b 
"*" Jflh k 

Chol fSrl FRl HDl E2 T P4 F T4 Calc 

;UbJEC r Df-'tfE my/dL ITt!Urnl ng/ml mg/dl pg/ml pg/rnl pg/ml ng/ml ug/dl pg/ml 

I"lcnf.ey - 1'7 : 1(1/:::~,/b5 1.::;1) 4 
., 

71 ~:; =::0 156 4 6.8 -
['!erd .. ey - 193 11/:;:::/85 171} .. 4 b7 '-1 'I 1 11) <, 1 174 8 6.B 
i'10f1 L ey - 19 :' 1~/:21/85 15(1 4 '::1 

. r= 92 12(1 1 152 9 c: 
b..J / • ..J 

['IertI. e,' - 113 ,:ll/":I)/dC; 1 al.l ( 4 -,~) 88 88 170 101) C" 8.1:1 ..J 

r'lurtLey - 17':; 11)1 =~/b5 HI) < 4 
~, 

59 :':6 ee. L-
1 :::» c- 6.: - ..J ..J 

['lord .0: '/ - letS 11/..:2/05 1 1 (I 4 
., 

57 29 HI) 4 240 5 5.9 , -
i'le'11 i;e y" - 1'15 1_ ,<.: 11 85 151) .. 11 71 47 II,) r= 241) 4 8.2 ..J 

['I e, r', fey - 115 '}I;~(l/bo 1 /1) 4 11) 7: 44 59 -, 191) 4 8. 1 , 
j'iGrd t= y -- ..: 1 1 1 I). _~, j 0:' 1 =- I) .. .... 11 I) :6 ::::6 34,) 13 6.b - " 
['ILJrd ev =-: 1 1 11,,::_,8:1 1 11:1 4 , ..:. 8~ ( , 11) 1: , :2dV 13 0.9 
r!.:jrt k(?,( - ..: 1 1 1~121/85 1,,)1) 4 9 94 ." 1 1 :::bl) 9 b.5 ..;.. ..... 

"Iunf· <=Y - ~ 1 1 1:11/:::1)/86 15,:, ( .. ( 
~. 

87 :0 ., 7 ::'80 7 6 L-
~ • ..J 

l'ilJrlI C'i ~ 1 ::J 1U/:":·3/85 1 11.1 ( 4 17 89 29 ::'9 , 1 :,20 7 4.8 
I'lord 2;, - =-:1:; 1LI:::..:/8:' dl .. ~, 

76 " 10 42 " 1 3:(1 7 4.8 -
I"lul-' k L' Y - ":1::' 1:::,'::'l/d:' 8u 4 .... 78 18 41 1 280 9 c- . 

..).0 

Ilur,f .o:y ::15 I:il/:::,),'db L0 4 c 
.-

7~ c- O ( 1 401) 1 ~ 6.1 - ..Jo 

11'***". 15::.:':: :1) .****** 



Uo .. e 2-

* HJOOSYS .11- Anordrln TOI: 1 col ogy Studies * 
TOXANORD* "* 1 >~ ETD 

*" pnnt out trolTi FRIN r (JUT it- 12/1)5/80 * jnr. II" 

Chol FSH f-RL HuL t::? T F'4 F T4 Calc 

SU!:IJECT DATE my/dL mIUml ng 1m! ,r'gid! pg/lTd pg/ITll pg/rnl ng/rnl ug/dl pg/ffll 

1'1Gn f.t2y' 19'7' IVi::'ia:j 1 "':1) 4 " 63 40 34 181) 9 7.9 ~ 

I'lord."",/, - 1 '7' C, 11/2:::/85 191) 4 --:' 7'::. '")' .. 0 :24 440 10 7.8 
I'lord.t?y 1 '77 1.:'/...:1/8:; 161) 4 

" 04 28 (I 32(' 1:- 8. (I , -
['Iorlt e l 199 i) 1/.:"0,. 86 ~~(J 4 , ., 83 10 2 32(, 12 8.0 
11c,1"I f. t2 'I :.'1.:11 ll)/~-':;/85 111./ 0+ 

..,., 
'10 44 11 (l . : (/I) C" C" ' .:0/ ""T ...J ...J.o 

i'lord' t=:1 - :'::i) 1 111:'::"':/05 1 1 (i 4 7 63 17 42 , '::.80 7 6.4 
!'Iurd ~'r' -- :'::') 1 1"':/~1/8:, 1 .~,I) 0+ 4 71} '")1:" _...J ::::1) 300 14 7. i 
('ILJllf.(·; '2id i)II _')luD t-'::U 4 18 72 20 15 , :::80 10 7.0 
!'!urd t2, - _,:H 1i)/:.'j;JS 141) 4 8:': 4,) 2'7'i} ( lQ 8 5.7 ~, ,0 

I'IGrd ev - "':i)4 11/:'::'::/(j5 1 i}(1 " '+ '::.9 72 :':6 c..-..;0 ::-,00 14 I:" ' ...J.e 
I'lurl k \_' / '::1_, .~ l...:/...:L8:; 1 SI:' 4 'j'") 6:; :::0 =.'1 " '~:(l 1 1 7.4 _.<. 

I'lont. ey - :'::i)4 ,.11/:.::,)/8,::, ::::':,(l 4 2 (IlS 41) ::,4 41)(1 12 6.9 
1'101,1-,-:/ - -':l~ 11)/:'::_;/8: 8'-1 4 1:) ~..: 

--,L: 13 < 140 7 u.~ -..; 

('I(:.,r·lt .. t:: I - :'::12 1 1; ~::.: if::J:, uS '* 
'") Sl 19 21 < 440 13 6.8 

I',wrdel :...r::.: 12:':1/05 4 '") 49 1- i) 361) 1 1 8.: 0 .... ... -' 
1'/01, f t-"', - ..:1"': i.J 1 / ::I)/8c) ! 41) , 4 2 I:" ' :0 4 < 440 14 8.8 , ..;0 

~II'~*** 15 ::'5: i):' *"1t*_1t** 

http:lorli.ey


-""Do ... C ~ 

it' ENuUS\S 11" Anordn n TO;:lcology Studles * 
TOXANORD* * 10xETD 

11" print out from F'R I NT OUT 11" 1:::/1)5/86 * Jnh it-

Chol FSH FRL HuL c:: T F'4 F T4 Cede 

SUbJELT DATE mg/dL II, i UrIll n 9 1 ITll log,' d 1 pg/ml pg/ml pg/ml ng/ ml ug/dl pg/ml 

f'lon~ey 1'74 11..1/:23/35 1 11.1 4~ 64 
.-,~ 1S(1 ( ::O'J 6 7 ,., 
.:.- I • .. 

f·IDrl~,.ey - [94 11/ '-::~/S:; 1 -:'1) 4 2 51 56 '"Ie 480 1~ 7.4 ':'..J 

f'i~I-1 L L':I - 1 i4 1"':/21;8:,) 1 ~I) 4 -. 58 7~ -e 4,~O L' 8.9 - , -' _, ..J 

~IGr,~,e , - 1 c,4 t~1 1 ; '~I)'" ~ G l'!I) .. ,., 51) 7-::' -' .j 420 16 1:.: 
i'l.:,r, f ,~v =l_J~ 11,11 ~~/a5 1 a l ) .. 11 (, 1--:" :'::1)(1 , ::::0 8 o. 1 
f'IGn~ e';' <, e-

11/:'::~ , ,- L 1 l I) .. ,., 
66 94 39 48(1 :21 7.3 _,I)...; G~J "-

(';un ~ 0" '-, e- L, _1 ,,:,:; 1 ~,I) 4 .... 603 1 ~") 7 '"I 5:1) 14 6.9 _I)..; - -'-
i'lor-,1 ':::~I ,- r-, L-

1.11 / ~l)/bl:l 17') 4 ( 
~, 'J:.' 96 12 2 401) 19 8. 1 .... 1) ...J , ... O.J 

('krl~ :.:' f :'::1'.:: l'.;/~='I 8~ i LI'I 4 15 6: " _,0 49 3(H) 8 6.0 
('kJltf ,,!~, - ::'13 1 L ...:-::" 65 1 0 1) -t ( ') 41 81) w 5(1() 11 7.6 
i luri! ,C" -- ~ 1::, Li_i/ci',:; 1 1 I) 4 -, 44 w7 500 8 5.4 -
I'lor 1ft:: t - ':.'.1:, I' I, ~1)':Jb 17t) , .\ " 

'-, ... 44 12u '"I 4(11) 12 6. I) 
I'lull ~ 0 'i -, '-::1-+ 1 '.11 ...:::" 8J 1 ::,1) 4 -, 91 ~4 laO 5:0 9 1(1.0 -
('Ionl E'y - :':H 11/'.:....:,8:', 1,-,0 <-1 :.X' 57 59 ';',J \ 1 5:21) 10 11.0 
I'!uld,c:y _ 1'\ 1":/ ~L d::' 1 1 I) 4 .;; 63 18 I) ... 1 440 1 1 9.: 
f'lunl c:V :::'14 1,11/2(1/80 1 ~IJ 4 6 1~) 74 14 < 1 6al) 9 13. I) 

.*.II'.it 1:"'::4:1:.2 11'*11'***11' 

3 



DOJe. 4 
It Ef~DOSYS * ~nordnn TO::lcology Studles * 

TOXANORD* *" 50xETD 

.. pnnt OLlt from PRINT OUT .. 12/1)5/86 * jnh k" 

Chol FSH FF,L HDL E::: T F'4 F T4 Calc 

~u8JECT DHTE ,I,y/dL 1"IUII!l ["[g, Inl Iflg / d 1 pg/ml pg/ml pglml ng/ml ug/dl pg/ml 

I'lonkey - 171 h,/:~!85 IIi} .. " 59 3d Ill} 2 200 8 5.8 -
i'lord.ey - 191 11/~2/d5 l:::u .~ :·a 54 76 C" C" 381} II} 6.8 ...J..J 

j'lonkey - 17'1 1:2;:::118:1 1...>. 4 15 C'.,. 
...J . .) lIS 75 <- 480 15 6. ,) 

i'II-Jnl ey - [':' 1 (11,. :::<" dC. 12i.l < 4 9 06 156 40 361) 11 11.6 
I"lonl.0'y - 1 c, ; 11)1:":~:·,8S 11.H} <- 4 ") 05 51) :,(,(1 ~80 8 7, i) 
l'lonl ev - 17'7 ~1/~:'?/d5 ;0 4 ") 46 6~ :::9 ::,60 d S.6 -
f'IGnLev 19? 1~/':':JlCl5 ~:J I) ... ') 30 168 77 " :::.40 11 10.4 .:. 

i'lo,'" t:' \/ 177 1.11/ ":I}, aG 151.' ... ~) c.,. 
168 laO oS(1 17 9. 1 - ...J _, 

/-IGI', 1 0', - ...... 1)1) 11)/_-:.,8'.:j 1 ~\.1 4 , 2 74 54 15(1 0 3::0 8 6.0 
i'/ont ey - -':1>.1 l1i~~/8:, 1 ::1.1 < 4 <. 

.-, 04 1 16 84 ") :;.6 I} 12 c ..., ... ..J._ 

1·lord.ey - ;::'.'1) 1..:,'::l/tj5 1'::: I) 4 
.., 

~4 150 b i) J 36,) 14 5.8 
~Ion key - '::':1(1 1.11/ :,_\l/(JO 1 "7 I~I 4 9 49 108 ISO -r ~~60 13 . C' 

'"' O • ..J 

/·Iord.t.?y - _1,),:; hl/:':':;/8~ 1 i)) ... 3 Ii} 4'1 :S() 1 ::':::1) 6 7.'2 
I'loni' ey - ~t)-S 11/":2/d~ 1 11) 4 17 43 o~ 13(1 480 9 6.9 
/-lonl.ey - :='t)'-:' L/:1I85 1 :-':1 .. L: 

...J w') 71 60 300 12 4.7 
~Ic;rd. '='( - =t~J ·5 ,:11 , :::':';' 80 l!,) 4 :7 tJo 76 79 540 I') C' -..J. I 

.* ....... 1:::;: :.:::: 28 .. .. ** ..... * 



w ENUOS~S • ~nordrln 10XICGloq~ Studies * 

rOXANORO* -* CONTRL 

* print out from PRINT OUT * 12/08/86 * JNH * 

Chol HDL 

SUBJECf DATE .,.g / dL mg/dl 

f,H r - (II) 1 [<1/24/85 10() 27 
f-.:i1 T - I~Jt~J :: 1(1/::4;' 85 61 ;'") 

-.J'-

RHI - 1)1) _, IIJl:24105 78 18 
hl1 r - .:11)0 1 1:1 i :: <+ / i::J 5 C" -, -:6 ..J_ 

~'H ) - .) 1 I) 11)/ ~4/85 78 
~..., 

..... -..;;. 

f..~, ) - I) 15 hlj :':4/85 211) NS 
hHI - 1):"'1) 1(1/::::'U8~ 87 54 
khi - -,'"-, 

t)...::.._ 11)/::':4 .. 85 1 11) c"' 
.JO 

r:;,H 1 - 1):"'6 HI/ ~4/8:; 82 44 
f;H T - . ~ L-

10/24/85 73 51) 1.J _,~ 

I\H T t)·~·7 l(J/::'~;85 73 44 
f, '1 r -- I) 'i 1 10/:':4/tJ:; 86 48 
h~l ) - 1:14~ 11)/ ~4 /8':; '11 68 
~'H r -- I):' .\ 11)/:':4;, 85 8: ~'") 

""-
: ,,..,1 - \ 1:)0 Iv/ :'>-1/85 77 ~,o 

r'HT - ,)':,,8 11) /24;' 8:' 02 4:':: 
hHr - ')0 j 11)/:::4/8':" n ":"') 

'-'-

hHJ - ')04 1 t)/ :::4/ b5 :. 'jl) NS 
kt-tl - t)ao 1(J/~4/b'j 4:1 41) 

~ 
- ')76 11)/:"'4/8::) 1(IU 64 

(h'(,'r 
- '.II) 1 IJ 1/:"1/86 91 79 
- (H)::': ul/2Uf:J6 87 42 

r',H 1 - tJl) .:.~ I) 1;':: 1/80 61 :8 
nHI - '_Jl)(j (11121186 74 40 
hHT - ,) 11.1 I)l/~l/ao 87 40 
I~'H f - I) 15 I.d 1::::1180 90 51) 

r\HT - ':1 ~,::r., 1)11:':1180 '57 34 
FI t1 r - t~l:: == 1)!/:':1;'8tJ 1 (II) 41) 

r.Mr - t)~O (ill::': 1/ db 74 18 
nHT - -"L' 

l.tI/:: 11 80 83 54 I.J-1....J 

FMT - '.I :,7 I) 11::': 1 1 Ow 71) 9 
r'H: - '>41 1}1 '::1 1 db 78 46 
hHI - 1,4S ')1,21/00 .... ..., 

..J_ 1.:3 
f,"; r 1.1':,'. '.I 1/ ::: 1 i 00 '-, ') ::':'d 
f-\':"I - t):"'u I) 11::: 118.:; IJS 1~5 

hHf - l>~d I} 1; :211 86 7,-, :.,) 
f.,HT - \-'0:' <111:': 11 Cio 05 59 
flhf - ')04 (11/:21/86 33 46 
R,..') - I)Ob (111 .: 11 8b ".C' 1 .I..J " 

t'H 1 - 1~178 1:'11 21/ db 90 48 

***it1t* 1 'J: 51 : llO * .......... 



~ ENDDS,S * hnordrln TOXIcology StudIES * 
rOXANORO* * 

~ prInt out trom PRINT OUT * 1~i08/86 • JNH • 

(nol HDL 

SUBJt:CT D~TE mgidL mg/dl 

R~r - ':11)::) 10/24/00 c..,. 
...J...) '.4 

KhT - 1:1(,7 1 (Ii 24/86 71 62 

hHT - 1)13 1(1/24/80 62 40 
hHr - ('~7 11.1/24/56 70 58 
~,H i - ')~8 1(1/ :41 do 07 tA 
;:'~T - ':'40 !t:1/24/86 71 48 
R,...,f - ':'4] 11)/:4/bO 98 68 
khT - 1)51:1 11)/:'4/86 6/ 68 
KHT - . C::"l 11)/~41 86 r: .~ :.9 t~1 ...J"':' ...J-I 

hHT - U:.J] hll ::':4/80 02 34 
F,H T - '.101) 1,)/24/86 90 39 
h~ r - 1:101 11)/ 24/tJo 70 42 
h.-1T - '..162 11)/24/tio 7,) 46 
f~':' T - 1:'08 1 ('/ 24/86 71.1 40 
RAT - '.10'1 11.1/24/80 1(1) 00 
RHT - 1)71) 11)1 :':':4180 61 58 

F'HT - (175 1,)/:':41 dO Ilj,) 58 
RNT - 1)7:' 1,)/:':::4/bo 91 c'") 

...J ... 

RH r - <)8(1 lu/..:4/tio 71) 48 

R':' r - ,Aj2 h1/24/66 48 c ~) 

..J_ 

F'H T - ,:,05 <:d I 21 /06 18 14 
hHT (1(,7 I:d /21 /do 30 9 
hAT - ,) 1::, I) 1 /21 i 80 '27 2.2 
RAT - ,/27 1)1121150 C"C 24 .J...J 

~H T - 1:,::::8 1)1/:" 1/80 c:C" 
...J...J 

..,-

..... J 

hHr - 040 l..d i::': 1/80 "';-0 14 
fiHT - ':'47 I) 1/::': 1/86 41 
hhf - 1)5,) (d I:'::: 11 00 N3 NS 
f\J-t r - u~~ 1)1/:": 1/80 38 """" 
hAl - (I~/' 1.11 1211 dO 1·~ 1 1 
RHT - <:'01) i) 11 211 86 . IL-

':'..J 7 
hhf - <)01 I) 1/ ~ 1/80 17 -'") 

-1-

hl-l r - <)0": 1.11 /21/80 50 9 
fihf - 1)6d I} 1/ .::: 1/ 86 21 1a 
f',Hf - <)09 1)1/21/86 17 9 
hhf - ':1; ,) 1)1/ 21/ 80 NS NS 
RHT - u/~ 1)1121/80 4:.? 7 
RAT - u!9 01/21/80 -.2 :22 
nAT - ')5<) (J 1 / :? 1 ;' 80 50 18 
RhT - ,:,8:': (11/21/80 1"7 16 

.. ~ .. 1tjHt I'): 47::::0 11".***** 
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1t E!~DOS'rS 11" HIlOrdnrl TO .. lcoloqy StudH:5 11" 

TOXANORD~ * *10x* 

11" pnnt out tram PfdNT OUT. 1:2/()8/86 * JNH * 

Chol HDL 

DATE mg/dL mg/dl 

Ri-1T - (11.14 10/:24/85 70 46 

RAT - 1)1)0 11:1/:24/85 7(1 ::2 

F:hT - IJI:19 1(l/24/8~ 83 44 

RHT - I) 16 11)/ ::4/ 85 61 15 

RHr - 1.118 11:1/ _,U8:, 78 46 

"HT - 1 .. 19 10/24/85 70 40 

hi-11 - t)2:· 1,)/:::4/85 1:""') 44 ~-

hAT - (e4 10/::::4185 91 68 

F:HT - u~5 1,)/:4/85 1:""" 39 ~ ... 
f'H T - 1):'::9 11)/24/8:i 74 "')' _0 

RHT - 031 1,)/24/ d:' 'c 58 o~ 

RHT - 1)32 1(1/24/85 61 34 
hH 1 - <1.33 1,)/ :>L' 85 61 24 

rHT - 1:1::,-+ 11:1/24/85 78 48 

rt4T - 1)4:::' 11)/:':4185 7i.l 54 

FAT - ':'4::: 1/:1/ :41 85 65 54 

r(,:',T - (151 11)1':::4/85 65 48 

h'1 T - '.171 1(1/24/8::; 78 64 

~r\1 - ')7::: 11)/24/85 96 72 

~r 
- 1)70 1(1/::4185 61 34 

:' ' .. ~. 
iJ\;)'~:J - 1)1)4 I) 1, :211 8~ 17 16 
,,;:,.,.!' 

- ')1)0 (il/:2 li60 29 r:: 
~ 

k"T - lil)'7 I.il / :.: 11 86 ';1.9 :24 

hAT - I) 1 Cl 01/21/86 46 19 

r:.:hT - ,:,18 IJ 1/ : 1/86 "')"" 7 .. ~ 
hhT - <,19 I} 1/:: 11 db 13 9 

fiN! - I}:':::':: I} 11'211 86 46 14 

Rt1T .- (/24 1)11211 86 46 28 

HHT - t~,~~~ ,)1/21/00 29 16 

Rl-iT - 1):'::9 (IIi:':: 1/80 38 19 

RHI' - I)::: 1 1)1I21/8~ 42 .,"') 
"--

HHi' - tJ·~·2 I) 11 21/8c NS NS 

FIH T 1.1':,4 1:ll/21/ti6 "';1.) 16 

KHT - I):'~ 1.111::1186 .)..j 12 

RHT - 1)42 011 21186 57 14 

kHI - '.I,e (11 i 21/86 4" -' 19 
rH T - (151 1)1/21/86 67 9 
RiiT - 1)71 (11/::: 1/86 NS NS 
(I,cd - '.172 I) I,.::? 1/80 57 r~s 

RAT - 1)76 (11/::;1180 ::4 18 

"'1I'1t1t1l'1t 11):40::'5 •• ** ..... 
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Ctwl HDL 

';:;u(lJECT DATE mq/dL mg/dl 

h'~T - I) 11 10/24/85 96 04 
RHT - (11 :.:: 1(1/'24/85 87 64 
hHT - I) 14 11)/::4/85 01 27 
Rf-1r - 1:117 11)12'-1/85 14() lut) 
hr-tl - I}:: 1 1,)/:4/85 87 48 
F,hT - \~/:t) 1ui=:4/8:i 71) 36 
hr-il - I) ~,8 11)/24/85 7(1 L:') 

..; .. 
RHr - 1/::.'1' 10/:::4/85 57 ::,() 

F·.HT - 1.141) 1(l/~4/85 61 40 
t'h f - 1)48 11)1 :'::4/85 7'-1 40 
'''':' T - 1)49 1,)/:41 b5 74 40 
~hT - C" 11)/:24/85 1(1) 74 t)...J _' 

~HT - 1~)~5 11)/ :4/85 /4 42 
f~H T - 1)59 11)/::::4/b~ 7(; 36 
:~.H r - ' c- l':I/:::4/5~ 71) 51) 1)0..; 

hHl - I)cl 11:1/':24/1:35 78 50 
fv; r - I),. J 11.1t :241 t:l::i 70 54 
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FIM T - 1.17/ Il)i':':4/8~ 78 72 
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hHr - I) 11 (, 1 I.:: 11 d6 :':4 '1 
nHr - I) 1 :: I,d I: 1/86 :'8 '1'1 

f-o.Hi -- I) 14 1)11:':1100 57 14 
hHI - I) 1/ (11/21/80 48 9 
f.:HT 1).:.1 Ij11'::'1/bo 2'-1 
, , ,. 
"H' - '.J:(J t:d i:': 1 /80 NS NS 
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A. SUMMARY 

Anordrin , an A-nor steroid, will inhibit ovulation when 
administered intramuscularly to monkeys at a dose of 0.4 
mg/kg. Preclinical studies of anordrin need to be performed 
prior to the initiation of Phase I clinical trials. 
Preclinical studies for this compound were recommended by 
Dr. Chatterton in cooperation with contacts at O?DA. They 
include 90 day ~~0...:r"ronic studies in three specie:::. 

The current experiment evaluated the toxicity of Anordrin in 
three species, rats, dogs and monkeys. Rats \/ere dosed 
every fourth day, dogs and monkeys once every 30 days during 
the 90 day study period. The animals were sacrificed on the 
9Ist day and histopathological examination of the tissues 
performed. 

No major organ toxicity was observed. How9ver, some changes 
in the mammary tissue occurred. In all three species, 
mammary gland hyperplasia and lactiferous secretions were 
observed in treated groups of animals. These were 
considered of minor toxicological importance. 

B. BACKGROUND 
.--~.----

Anordrin is a steroid used in China as an injectable 
contraceptive agent. An attempt is being made to begin 
clinical trials of this agent in the United States. Since 
anordrin has not undergone toxicity evaluation in the U.S., 
it must be adequately tested in preclinical toxicity 
testing. Acute doses of 800 mg/kg body weight of anordrin 
have been administered to mice without lethal i ty. This 
supports the general lack of acute toxicity of steroids. 
Thus the acute LDso of anordrin will not be required. 

However the standard 90 day subacute toxicity testing will 
be required in three species. The effective dose for 
inhibition of ovulation in the monkey(0.4 mg/kg) was used to 
the determine the doses to be tested. Doses were 
establ ished according to recommendations for toxicity 
testing of anordrin supplied by Dr. Chatterton of 
Northwestern University (Appendix 1). 

C. OBJECTIVES 

The primary objective of this study was to perform tha 90-
day subchronic toxicity testing of anordrin in three 
species, the rat, dog and monkey. 



D. PROGRESS TO DATE 

The test compound was obtained from Dr. Chatterton. All 
doses were administered intramuscularly as a solution of 
anordrin in Sesame oil (NF) . Blood was collected from all 
animals just prior to the first dosing for a complete 
hemogram with differential and a sample also sent to 
Northwestern University for lipid analysis. 

Part I: Rats 

Eighty mature female Sprague Dawley rats were divided into 
four groups and administered, vehicle, 0.08, 0.40, or 2.00 
mg/kg of anordrin every four days for a total of ninety 
days. 

All animals were weighed once every four days just prior to 
injection and clinically observed immediately and four hours 
after the injection. They were also observed each day for 
general mortality and morbidity. 

On day ninety one, blood was obtained for analysis and the 
animals were autops ied. Samples of all maj 01' t.issues were 
obtained for hi~topathological examination. 

Histological examination of the animals revealed treatment 
related changes were confined to the mammary tissues of test 
animals in the the two highest treatment groups (4 and 20 
mg/kg). The chang l3s consisted of ~ "a dose-related incidence 
of lactation(secretory phase), galactocyst formation and 
lobular hyperplasia of glandular tissue. The galactocyst 
formation consisted of a cystic dilatation of mammary ducts 
with a lactiferous secretion. The glandular hyperplasia was 
confined to six Group III animals and was graded as minimal 
to moderate in severity." A complete histopathology report 
is attached as Appendix 2. 

Part II: Dogs 

Twelve dogs(pure bred female Beagles) were divided into 
three groups and administered vehicle, 0.40 or 1.00 mg/kg of 
anordrin every thirty days for a total of ninety days. 

The animdls were weighed and clinically observed weekly 
during the 90 day test period and just prior to dosing(days 
1,31 and 61). 

On day ninety one blood was obtained for clinical analysis 
and the animals were autopsied. Samples of all major organs 
were obtained for histopathological examination. 

\ 
\1, 
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Histological examination revealed treatment related tissue 
changes were confined to the mammary tissue of animals in 
both groups treated with anordrin. The changes consisted of 
"a dose related incidence of lactiferous sec.cetions wi thin 
mammary ducts. This change was focal in distribut i.on and 
graded uS mild to moderate in relative severity.". A 
complete histopathology report is attached as Appendix 3. 

Part III: Monkeys 

sixteen female Cynomolgus monkeys were obtained and divided 
into four groups and administered vehi cle, 0.04, 0.40 or 
2.00 mg/kg every thirty days for a total of 90 days. 

All animals were weighed and clinically observed weekly and 
immediately prior to the administration of the test 
material. The test materi.al was administered on days 1, 31 
and 61. Urine was collected on a twenty-four hour basis 
from the monkeys on days 88,89 and 90. The samples were 
sent to Northwestern university for analysis. 

On day ninety one, blood was obtained for analysis and the 
animals were autopsied. Samples from all major organs were 
obtained for histopathological examiD~tion. 

Histopathological examination revealed treatment related 
changes confined to the mammary tissue of tes'c animals in 
all three groups treated with anordri~. The changes 
consisted of " a dose-related incidence of r:i ffu 5e lobular 
hyperplasia of mammary gland tiSSUE! :tnd lactiferous 
secrp~ions. These changes were graded as minimal to mild in 
relative severity". A complete histopl\t,fJ.ology report is 
attached as Appendix 4. 

Summary 

The histopathological changes observed in the three species 
tested were consistent. Each exhibited similar changes in 
mammary tissue. Th9se effects may be due to the partial 
estrogenic activity of anordrin. A no effect dose level for 
mammary effects was 0.8 mg/kg in the rat. A no effect dose 
level was not observed in the dog or the monkey. The lowest 
dose tested in the monkey was the dose at which ovulation is 
inhibited. Even at this dose three out of the four treated 
animals had observable mammary tissue changes. 

This evaluation supports the general nontoxic nature of 
anordrin when administered once a month for a 90 day period 
of time. Al though the mammary gland changes are of minor 
toxicological significance, they should be carefully 
considered. It should be established whether or 



observed for 
This is 

changes in 

not similar changes in mammary tissue were 
other steroid agents previously tested. 
particularly important since the m~nkey exhibited 
mammary tissue even at the lowest dose tested. 

None 

F. RESEARCH DESJ,-GJ:! 

The original proposal was written with a dosing schedule for 
rats to be inj ected three times at four day intervals. 
Discussions just prior to submission of the proposed study 
changed the dosing of the rats to once every four days for 
ninety days. This change in dosing schedule resulted in the 
need for a much greater amount of anordrin. The initial 
request for the amount of anordrin needed for the study was 
based upon the early dosing schedule of rats. Upon 
initiation of the study it \Vas recognized the calculation 
for the amount of anordrin needed for the study was 
inadequate and additional quantities of anordrin were 
requested and obtained from Dr. Chatterton, Northwestern 
University. 

G. OPERATIONAL SIGNIFICANCE 

These studies support the general non-toxic nature of 
anordrin in animals when administered by monthly injections 
for a period of ninety days. 

H. BUDGET REPORT 

See Appendix 5. 

The final costs of this project exceeded the amount of the 
award by $1,447. This was a result of greater than 
anticipated ~ersonnel costs. Additional costs were caused 
by a short delay in the onset of the experiment due to 
problems with delivery of acceptable animals and additional 
personnel needed during the days of necropsy of the study 
animals. 



RECOMMENDATIONS FOR TOXICITY TESTING OF ANORDRIN 
4/27/83 

APt'ENuIX 

Since anordrln has not undergone toxicity evaluation in the U.S., the 

standard toxicity requirements for steroids that must precede phase I clinical 

trials havt to be done. Since steroids are recognized as not being acute!y 

lethal'and we have already administered doses of 800 mg/kg body weight of 

anordrin to mice, establ ishment of the LD50 wi I I not be required. The 

effective dose upon which toxicity testing wi I I be based is the effective 

dose/kg body weight in the monkey. Therefore, determination of the 

effective dose for inhibition of ovulation in rats and dogs wi I I not be 

required. Tests for mutaQenicity are also not required. The fo I low i ng 

wi I I be required for evaluation of toxicity: 

3 injections at 4-day interv~ls. 

times the minimal effective dose 

effj 3 monthly injections at 10 and 25 times the minimal 

tive dose (4 dogs/dose). 

3 monthly injections at 1, 10, and 50 times the 

effective do~o (4 monkeys/dose). 

minimal~ 
~ 

The minimal effective dose is defined as that dose/kg body weight that 

results in at least a 31-day delay in ovulation in al I monkeys. Durina 

treatment, the animals wi II be weighed periodically, food consumption 

determined, and general health assessed as prescribed by guidel ines pro-

vided by the FDA. Blood wi I I be drawn from monkeys for assessment of 

cortisol, prolactin, estradiol, LH and FSH, thyroid hormones, antithrombin I I I, 

and flbrinolysins before administration and ~t 1 and 25 days after each dose 

of anordrin. Blood clotting time and blood pressure wi I I also be assessed 

once before and twice during the study. Liver and kidney enzymes in serum 

\ 

/, 



will be measured JS part of the SMA 20 on dup I i cate samp I es from each monkey 

before treatment and during the last rT'onth, ,,",5 'l'Ii II the several classes of 

serum lipoproteins. 

At termination of the toxicity study each animal wi I I be autopsied and 

specimens ~i I I be taken from all org3ns for histology and pathological 

evaludtion. 



DONOVAN E. GORDON, D.v.M., PH.D., LTD. 

<//dl!.'ti.na'ty ~jJathoLo9'J {!onju.Ltant 
833 KIMBALL Ro.A.D 

HIGHLAND PARK. ILLINOIS 60035 

312/432,2565 

Ms. Jill C. Penna 
Toxicology Research Laboratory 
University of Illinois 
835 S. Wolcott Street 
Chicago, IL 60612 

Dear t~s. Penna: 

June 26, 1986 

I am su~nitting herewith my histopathology report pr~par~d in 
connection wjth Project No. 0004, Part I, ~hich perta~~s to tne 
90-Day Toxicity Study of Anordrin in Female Sprague-Dal·:iey RiltS. 

DEG:pw 
[nco 

Sincerely, 

1/" f?:
,' c' 'I 

,< "" /c /" 

,~~C-- ./~l 7£.. c:9 ?1 
Donovan E. Gordon, D.V.M. 
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Donovan E. Gordo~, D.V.M., Ph.D., Ltd. Toxicology Research Laboratory 
833 Kimbdll Rd., Highland Park, IL 60035 University of IL, Chicago, IL 60612 

----------.--~------------------------------~ 
Stucy Title 

90-Day Intramuscular Toxicity Study of Anordrin In Female 
Sprague-Dawley Rats 

S:uC'l Nu~cer -·~ry Date 

Proj ec t No. 0004, P a _rt __ I ____________ ~. _ ~~u __ n_e_2_5_,_1_98_6 ______ ____l 

A histopathologic examination was cor.ducted on Hemdtoxylin-eosin stained 
sections of selected tissues from a total of 77 Sprague-Dawley female rats 
that ~Jere sacrificed at the conclusion of the above study. The tiss~es submitted 
for examination, by light microscopy, consisted of brain, spinal cord (2 segments), 
eye, pituitary, m,]rnrnary gland, esuphagus, lung! trachea, liner, stomach, small 
and large intestines, spleen, kidneys, thymus, thyroid, parathyroid, adrenals, 
pan::reas, urinary bladder, uterus and cervix. ovaries, lymph node, sternum with 
skeletal muscle, heat't, aorta and gross 1esicn(s)/masses. 

A total of 941 slides containinq stained tissue sections were received in 
two separate shipments on April I and 16, 1986 from Propath, Inc., 1080 Nerge 
Road, flk Grove Village, III inois; where they were prepared. 

The necropsy of animals, collection am! fixation of tissues were conducted 
by the Toxicoiogy Research Laboratory at the University of Illinois in Chicago, 
Illinois. 

The experimental group descriptions are as follows: 

Experimental 
Group 

I 
II 

III 
IV 

Treatment 
Anordrin,O.8 mg/Kg 
Anordrin,4 mg/Kg 
Anordr i n,20 mg/Kg 
Vehicle Control 

Number of 
Animals 

20 
20 
20 
17 

All histologic changes observed in the tissues examined were recorded if: the 
accompanying "Histopathology Incidence Tables" which are identified byexiJerimen
tal group and animal number. These tables also constitute an accountability of 
all tissues submitted for examination. The grading system and abbreviations 
used in the pathology tables are as follows: 

Grade I = Hinimal severity X = Within norma I limits 
Grade 2 = ~1i1 d severity L = r~i croscopi c lesion 
Grade 3 = Moelerate severity F = Focal 
Grade 4 = ~1a rked severity M = Mt..:ltifocal 

A = Tissue absent D = Di ffuse 

The incidences of microscopic lesions are summarized by group and sex in the 
Pathology Appendices as follows: 

Pathology Appendix A: Incidence of Lesions Considered 
to be Treatment Related 

Pathology Appendix B: Lesion Incidence Comparison Table 



Pathology Appendix C: 

Pathology Appendix D: 

Results 

Page No. 2 of :5 

His.topathology Lesion Severity and 
I nd dence Table 

Correlation of Gross and Microscopic 
Find; ngs 

Treatment-related changes were confined to the mammary tissue of test 
animals in Groups II and III which is summarized in Appendix A. The changes 
consist of a dos?-related incidence of lactation (secretory phase), galactocyst 
formation and lobular hyperplasia of glandular tissue. The galactocyst forma
tion consists of a cystic dilatation of mammary ducts with a lactiferous 
secretion. The glandular hyperplasia was ~onfined to six Group III animals 
and was graded as rn-inimal to moderate in severity. The above changes ~vere not 
evident among test animals in Group I or the vehicle control animals. 

The remainder of the tissue changes observed among the vehicle control 
and test animals were regarded as lesions of naturally occurring diseases or 
agonal lesions related to the sacrifice procedure. The overall incidence and 
relative severity of these changes were similar, in most instances, among the 
vehicle control and test groups. 

Discussion 

Treatment-related changes ascribed to the systemic effects of Anordrin over 
a gO-day period were confined to the mammary gland tissue of 6/18 (33%) and 
17/18 (94~ ) female rats at the 4 and 20 mg/Kg dosage levels, respectively, 
which consisted of lactation, galactocyst formation and/or glandular hyperpla~la. 
These findings were of mi~o~ toxicological significance. The 0.8 mg/Kg level of 
Anordrin was regarded as a no-effect level for these changes. 

Donovan E. Gordon, D.V.M. 
Diplomate, American College of 
Veterinary Patholgists 



PATHOLOGY APPENDIX A 

INCIDENCE OF LESIONS CONSIDERED 

TO BE TREATMENT-RELATED 



TISSUE 
LESION(S) 

MJlJ.1MARY GLAND 

Secretory phase 

Galacocyst fomation 

Glandular hyperplasia 

INCIDENCE OF LESIONS CONSIDERED TO BE TREATHENT RELATED 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEfffiLE SPRAGUE-DAWLEY RATS 

GROUP I GROUP I I GROUP III 
0.8 mg/Kg 4 mg/Kg 20 mg/Kg 

(20 ) ( 18) ( 18) 

0/20 6/18 17/18 __ 

0/20 11 18 6/13 

0/20 0/13 6/18 

( ) = number of animals for which ti 5;RP! was represented 

GROUP IV 
o mg/Kg 

( 17) 

0/17 

0/17 

0/1 i 

I 

1 

I 



PATHOLOGY APPENDIX B 

LESION INCIDENCE COMPARISON TABLE 



TISSUE 
LESION(S} 

BRAIN 
SPINAL CORD-l 

SPIr~AL CORD-2 

EYE 

PITUITARY 

MM1ARY GLAND 

Secretory phase 

Galactocyst formation 

Glandular hyperplasia 

ESOPHAGUS 

LUNG 

Lymphoid infi 1 trate,peribronchia/iolar 

Lymphoid infiltrate, perivascular 

Congestion wlth edema 

Alveolar macrophages 

Hemorrhage, recent, agonal 

TRACHEA 

L~nphoid infiltrate, su anucosa 1 

Inflammatory exudate in lumen 

LESION INCIDENCE COMPARISON TABLE 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

GROUP I 
O.B mg/Kg 

(20) 

(20) 

( 1 3 ) 

( 19 ) 

( 9) 

(20) 

0/20 

0/20 

0/20 

(20 ) 

(20) 

1/20 

6/20 

3/20 

2/20 

0/20 

(20) 

9/20 

0/20 

GROUP I I 
4 mg/Kg 

(20) 

(20) 

( 12 ) 

(20 ) 

( 41 
( 18 ) 

6/18 

l/1B 

O/lB 

(20) 

(20 ) 

1/20 

B/2e 

3/20 

2/20 

0/20 

(20 ) 

5/20 

0/20 

GROUP III 
20 mg/Kg 

(20) 

( 19 ) 

( 1 2 ) --
(20) 

( 9) 

( 18) 

17/18 

6/18 

6/18 
(20 ) 

(20) 

4/20 

5/20 

7/20 

0/20 

0/20 

( 19) 

12/19 

2/19 

co~ ( ) = number of animals for which tisss==Las represented 

GROUP IV 
o mg/Kg 

( 17) 

( 17) 

( 8) 

( 17) 

(7) 
( 17) 

0/17 

0/17 

0/17 
( 17) 

( 17) 

6/17 

6/17 

2/17 

3/17 

2/17 

( 16 ) 

6/16 

1/16 
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TISSUE 
LESION(S) 

LIVER 
8 i 1 e duct proliferation 

STor1ACH 

SMALL INTESTINE (DUODENUM) 

LARGE INTESTINE (COLON) 

NBnJtode parasite in lumen 

PARATHYRO ID (S) 

SPLEEN 

Increased piGment 

KIDNEYS 
Microconcretions, un i 1 atera 1 

Microconcretions, bilateral 

Lymphoid infiltrate, unilateral 

THYMUS 

THYRO ID (S) 

ADRENAL(S) 

PANCREAS 
UR I NARY BLJlDDER 

OVARIE(S) 

LESION INCIDENCE COMPARISON TABLE 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

GROUP I 
0.8 r.1g/Kg 

(20) 
O/ZO 

(20) 

(20) 

(20) 

2/20 

( 6) 

(20) 

1/20 

(20J 
2/20 

3/20 

0/20 

(20) 

( 11 ) 

( 19 ) 

(20) 
(20 ) 

( 19 ) 

GROUP II 
4 mg/Kg 

(20 ) 
1/20 

(20 ) 

(20 ) 

(20) 

1/20 
--

( 4) 

(20 ) 

41'20 

(20 ) 

2/20 

0/20 

0/20 

( 19) 

( 9) 

(20 ) 

(20 ) 

(20) 

(20 ) 

GROUP III 
20 mg/Kg 

(?n) 

0/20 

(20 ) 

(20) 

(20 ) 

1/20 

( 3) 

( 19 ) 

4/19 

(20) 

1/20 

2/20 

0/20 

( 15 ) 

( 15 ) 

( 19) 

(20) 

(20) 

( 19 ) 

("''''rio. ( \ = nllmhpr ()f i=inimals for which tiss'.Je was represented 

GROUP IV 
o mg/Kg 

(17 , 

0/17 

( 17) 

(17 ) 

( 17) 

0/17 

(7) 

( 17) 

0/17 

(17) 

2/17 

1/17 

1/17 

( 15 ) 

( 12) 

(16 ) 

( 17) 

( 16 ) 

( 17) 

, PagE 5 of 35 
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TISSUE 
LESION(S} 

UTERUS 

Lumenal di 1 a ta t i on-hydrollletri a 

~le t r i tis, chronic 

CERVIX 

Cervicitis, chronic 

LYMPH NODE 

STERNUM 

Inf1 anUlla t ion, soft tissue 

SKELETAL r~USCLE 

HEART 
-

r·1yocardi a 1 degeneration & fibrosis 

AORTA 

" Co e: ( ) :;:; number of animals f 

LESION INCIDENCE COMPARISON TABLE 

90-DAY INTRAMUSCULAR TOXICITY STUDY OP 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

GROUP I 
0.8 r:1g/Kg 

(20) 

2/20 

2/20 

(20 ) 

2/20 

( 19 ) 

( 1 5 ) 

0/15 

(20) 

(20) 

1/20 

(20) 

'-

GROUP II 
4 mg/Kg 

( 17) 

7/17 

1/17 

(20 ) 

0120 

(2J) 

(20) 

0/20 

(20) 

(20) 

0/20 

(20) 

or which tiss(l}was represented 

GROUP III 
20 mg/Kg 

( 17) 

4/17 

3/17 
( 19 ) 

0/19 

( 17) 

( 1 9) 

1/19 

(20) 

(20 ) 

1/20 

( 17) 

GROUP IV 
o mg/Kg 

( 17) 

2/17 

0/17 

( 17) 

0/17 

( 15 ) 

( 15 ) 

0115 

( 17) 

( 16 ) 

0/16 

( 16 ) 

r-

Page 6 of 35 
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PATHOLOGY APPENDIX C 

HISTOPATHOLOGY LESION SEVERITY 

AND INCIDENCE TABLE 



~ 
d 

'2 

.J 

~ 

5 
6 

7 

Is 
9 
10 

II 

,J2 

l3 
Ilj 

15 

16 

17 

18 

19 

20 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY O~ 

ANOIWRIN IN FEMALE SPRAGUE-DAWLEY RATS 

TISSUE GROUP I - 0.8 mg/ Kg 
LESION(S) 

ANIMAL NO. 1 5 7 13 
1 

27 I 28 46 47 52 57 

BRAI N X ! X X X I X X I X X ! X X 

SPINAL CORD-l X X X X I 
X 

! I 
X X X X X 

SPINAL CORO-2 A X X A A A X v X A 1\ 

EY E X X X X X ; X v X X X 1\ 

PITUI TARY X X A X A A X X X A 

MA11I~ARY GLANC X X X 'J v X I X X I X X 1\ 1\ 

ESOPHAGUS X X X \I X X X X X X 1\ , 
v LUNG L L X I X L y X L X 1\ 1\ . 

Lymphoid in f i 1 t rate, periobronchial/iolar I l/F 

Lymphoid infiltrate, perivascular 2/F 
. 

Congestion with edema 3/0 21M 2/M 

Alveolar macrophages ! 

--
TRACHEA X X L L L L v I L X L 1\ 

r 

Lymphoid infiltrate, submucosal 2/F 3/M l/F 3/F 2/F 31M 
LIVER X X X X X X \I I X X X 1\ --i -
STOMACH X .--~. X X X X X j X X X I 

SMALL INTESTINE (DUODENUM) X X X X X X X X X -- f--~--
LA RG E I NT EST I N E (COLON) L v X L X X X X X X 1\ 

Nematode parasite in lumen P P 

PARATHYROIO(S) X A X A A ;, iA A A X 

I • MI"I.,..I f - Sulll~ry f .. H.U' 

2-~I"j (-fU<. .. 1 
J - XoJ"raIO /1 • t1l1ltlfoc~1 P 
~ • M4r~cd ~cverlly o· Ullru~e 

58 60 

X X I 

X X 2 

X X 1 -
X A I, 

A A ~ 

X X E 

X X ) 

X L E -
c .... 

Il -
II 

l/F 12 

L X I J 

31M ILt 

X X if 

X X I ( 

X X I; 

X X It -
19 

A A 20 

of 35 



GROUP 

HIQ~ATHOLOGY INCIDENCE TI\BLE 
90-DAY INTRAMUSCULj\.~ TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLE) RATS 

79 I 80 I 82 

x X 

X I X 
'--~ 

X I X 

X X 

A A 

X X 

~l 

. v I 7 ESOPHAGUS X X I X X "I X X X 

8 LUNG 

9 Lymphoid infiltrate, peribrunchial/iolar 

10 Lymphoid infiltrate, perivascular 

'I Congestion with edema 

12 Alveolar macrophages 

13 TRACHEA 

19 Nematode parasite in lumen 

20 PARATHYROID(S) 

L L L I X 

2/r·l 2/F 1/ t1 I 
I 

-<-, 
I I , 

1 ,-. I ' fI-

-t-k- X 

-I 
~ v 

A 

X X 
y Y " 
X X 

X X 

X A A A 

L 

?/r _I r 

x 

X 

A 

L 

I 1/ F 

X 

I 
X 

! X 

X 

X 

A 

X 

I 
I X 

X 

X 

X 

X 

X 

I X 

i 
j 

I I 
IL I 
I 2/F .-

X 

X 

X 

I X 

X 

Lagend: l R IIlcroHupSc: lc,I=(,1 I a 1'I1"ICWlI 
I • l!ol nc""ull.~'1! 2 • M"" 
" 0 "r"UII', AU \lro6c 
A • II'.~ Ab'CAI 

} - t1o..\#rll'. " • ""ltlt« •• 
~ • M4r~ad Sa.arl11 ~ = UI'lw\c 

GROUP 
INCIDENCE 

1 
.,-

2 

) 

~ 

S 

6 

7 

8 

_.JL?O 9 
6/20 10 

3/20 II 

2/20 12 

! J 
9/20 14 

1 S 

16 

17 

18 

2/20 1 ( 

21 --



TISSUE GROUP I - 0.8 

LESION(S) 
'J" ANIMAL NO. 
~1 

i,d., 
'~ .. " SPLEEN 

) Increased pigment 

KIDNEYS 
Tubules-rnicroconcretions unilateral 

'r Tubules-rnicroconcretions, bilateral 

THYMUS 
, THYROID(S) 

,~ ADRENALS 

~ i>ANCREAS 

JO URINARY BLADDER 

) 1 UTERUS 

: 2 Lumenal dilatation-hydrornetria 

\13 r>1etr i tis, cflron i c 

14 CERVIX 

15 CerviciUs, chronic 

'If; LYMPH NODE 

17 STeRNUM 

18 SKELETAL r~lJSCL E 

19 HEART 
I 

20 I 
I 

HI S'I'OPATIlOLOGY I ~F::I DENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FE~~LE SPRAGUE~DAWLEY RATS 

mgl Kg, continued 

1 5 7 13 27 28 46 47 

X X X X X L ;{ X 

'\ liD 

XX XX XX XL xx. XL X:\ XX 

l/F l/r-

X X X X X X X X 

X X A X A X A X 

XX XX XX XX yv 
"r XX XX XX 

X X X X X X X X 

X X X X X I X I X X I 

X L X v X I L L X 1\ 

I I L 
I " 2 j 

X L X X X X L X 

2 1 

X X X X X X X X 

A v A v A X X A 1\ 1\ 

X X X X X X X X 

X X X X X X X X 

• 
__ I 

52 57 1 
X X 

XX XX --

X X 

A X 
XX xx 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

J 
I • 1~1,,1Q41 

2 - HI I d 

f • Solll."1 fu~u\ 
r • fo...1 

J - KoJ"r,u", " - ""III foc.' 
L _ ~ __ I._~ r ___ I. ,. - .. I' , 

58 60 

X X 

XX LL 

2 /~1 

X X 

A X 
XX XX 

X X 

X X 

X X -

X X 

X X ! 

A X 

X X 

X X 



I • 
TISSUE GROUP 

i.ESION(S) 
ANIMAL NO" 

I SPLEEr~ 

2 Increased pigment 
I 

-l J KIDNEYS 

~ Tubu 1 eS-111i c roconue t i on s, unil-3teral 

S T u bu 1 '~ s -{;1 i c roc 0 n en:, t ion s , bildtera1 

6 ~Hyr'1L!S 
'~ 

7 THYROiO(S) 

8 fL\DRENALS 

9 PANCREAS 

10 URI NARY BLADDER I 
! 

\I UTERUS 

12 Lumenal dilatation-hydr~netria 

13 r~etritis, chronic 

lit CERVIX 

15 Cervicitis, chronic 

16 L mPH NODE 
~. 

17 STERNUt~ 

18 SKELETAL r~USCLE 

19 HEART 

20 ~yocardial degeneration & fibrosis 

!r:'-\ 
\ ) 

.... ~ H
J 

Ii I S'NJPATIiOLOCY I Ncr DENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDIU N IN F Ef.V\LE ~ P RAGUE- DAWLEY RATS 

I - 0.8 mg/ Kg , continued 

61 I 62 68 i 69 75 79 I 80 82 

X X X X v I X X X ,\ 

I ~~ I 
I I "Y I pzt. XX LL XX LL XX XX xx , I ,\" '---1 I I I 

1/ f I I I 1/ F I I I! -
" X X X I X X X I X 

I 
/\ 

-

I X (\ A f\ A X X X 

XX XA XX XX~ XX Ar~ X.'\ 

X X X X X X I " X " 
X X X X X X X X 

I I I 
X X X 

~ X X I X ..... -
21 H ' ! , 

X X X X V 
I 

" I X X X 

A X X X X X x I x 
t-

X X X X 
, 

X X ~~ X I 
X x x x X X I x X 

X X X X X X I X 

- I 2/F 

, 

GROUP 
INCIDENCE 
, 

~ 1/20 2 

2/20 4 

3/20 S 

6 

7 

8 

.1 
10 

II 

2/20 12 

2/20 I J 

I ~ 

2/20 IS 

16 

17 

18 
1( 

1/20 2( 

L.'ilcn<.I; l" 111 UOH<>;> 1 , I.Q,I~(') I .. nl .. I~1 I .. !oull'.rr fu"., 
11 .. I!..'l' ~c.urb.,,~lo 2 .. "I (.. r .. fu...1 Page 10 of 35 
p .. Pre""' • .,,., IlrcCo ,. noJp'4to n .. n"I,II<K.1 
A .. JI&.~ ~'Qnl ~ Q r~'~4d ~Gw.rl!r O. UI'lw,c 



I 

TISSUE IGROUP r - 0.8 

LESION(S) I 
ANIHAL NO. I 1 

;~~~1 

\: I AORTA I X 
: .. ; 

OVARIES ! XX :;,.;~ 
! 

:~~ I 

::1 3 I i",J. 

~:~ 
i~ 
~5 
s.~ ~~J., 

~71 
~8 

I~o 
1: : 
113 
) Ilj 

,15 

116 

I :~ I 
i 

W 

HISTOPATIIOLOGY INCIDENCE TABLE 
90-DAY INTRAt1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

- -= 

mg/ Kg, continued 
I ! 5 7 13 27 28 46 47 

X X X \ I X X X I 

'I. X XX XX XX "y 

1 
xx 1 xx A .. 

I I I I 

I 
I I I 

I 
, 

~.--, 

: 

. 
I 

t I !=+=R= 
I I 

I 

.-

-

. 

52 57 

X X 

xx xx 

• 
i 

I 

, -

L"!lcrd; 
I _ 111"1",,,1 f a Sulll.ry fucu~ 
2" Hlld (, fo.:.1 
J • HuJ .. r ill Q r - 11,,11 I f (K d I 
Ij .. I'I4rlo.cd :iCycrily _ -. 011 fu~c 

58 60 

X X , 
xx xx 2 

3 
lj 

~ 

6 

7 

3 

.-2 
10 

II 

12 

I J 

Iii 

I ~ 

J( 

,', 
I 1/ 

I le:-

I " , 
i 

,- ~ 

11 of 35 



TISSUE 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEf.1ALE SPRJ\GUE-DAWLEY RATS 

- 0.8 mg/Ky, continued 

LESION(S) 

I AORTA 

~ ______________________ --____ ~ ________ -r ____ ~6_2~r-6_R~ __ 6_9~1 __ 7_~-l! 7~~ 80 i 82 r---

IX X Ix Ix x X 1=1 x 
2 

3 

OVARIES ~ __________________________ ~ __ rlx_x __ I~_xX~I_x;_x~L_xA-_-~~_x_x~ \ 
=---i---------------{ ---1--+1-- j !. --j I r----+I---t---il~ 
.:.....t-------~'---+--t---:l--I==:J--j=_J- -I---=: I 
ta 

S 
6 

7 -
8 

I I III' I~ 
--+-__ ~ ____ ____'._-4--t--+--i -·~-I I . I 

,~---~---------+--_tI--t---+-I---Ir-_~I I I I ~ 
~----------.----------~.--+--rl~:~---I ~ ~ 

! I I I 1---1 
\ II I I I ! I . , I l 

!--t--I--I -:I=-t:: It1~. -I 
I I I Ii! 

--r--------~----------------------------~--~----~--~-----+_--_r----~--.~I~---,---. l----i 

L ~-
10 -
II 

~ ... -
12 

I J 

lit 

IS 

16 

17 

18 
19 

20 

GROUP 
INCIDENCE 

.....--

, 

I 

. Icnd: l· ~luou:.,.,lt lul_(11 I. "i"I_1 , • ~lIlar, r<K... Page 12 of 3:-
I • Ilnt 1\..: .. ',H ... .l~lfl 1 • nil.. r • (0&..01 
,. • "reu .. t. no grlX!o ] • ~r.t. " • ,,, .. lIl1nc.1 
A • II.,~ ~,enL , • K4r~cd Sewerlty D. Ulfl .. ,c 

2 

J 

II 

12 

13 

I ~ 

IS 

16 

17 

18 

19 

20 



TISSUE 
LESION(S) 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANOHDRIN IN =EMALE SPRAGUE-DAWLEY RATS 

GROUP I I - 4 lllg/Kg 

ANIMAL NO. 4 6 9 -I 16 I 13 19 23 24 25 29 31 32 

BRAIN x X X IX I;; IX X jx X X I X x 

~~~~_SP_I_N_A_L_C_O_R_D-_1 ________________ ~ ___________ ~x __ ~_x __ ~ __ x __ 1_~ __ I~ ___ I_x_' __ ~1 _X __ ~!. __ X _____ X __ +-X __ ~_X __ ~X ___ ~~~2 
~_ SP I NAL CORD-2 X X A \AlA x ! A I A A X X X I J 

'0). EYE X X X 1:< 1 x x x x x x x X Il 
1-- ------------------------------------------~--_+-----~----~--_+----+---~----~----+_--~----~----~---+~~ 
o PI TU I TAR Y A A 1\ X \ ,r., I!\ A I A A A A A 

b MAt~MARY GLAND X X X I L 'jl Y. \ X X L X X L L 

7 Secretory phase 1 pIp P P 
r-+------------------------------------------+----+-----l----~----~----
8 ESOPHAGU S X X X 1 X X i X I X X I X X X X 

6 

7 

8 

9 LUNG L L X L L I L I XL! X X X L 

10 Congestion with ederna 2/M I I I 
9 

10 

II L~nphoid infiltrate, perivascular l/F l/F 2/F l/F I l/F l/F II 

12 Alveolar rnacrophages I l/F 12 

X 13 TRACHEA L X X X X X X X X X L I J 
~+_--------------------------------------.----~--_+----~----:~--_+----+_--~----,~--_4----~----~--_+----~~~ 
141 L~nphoid infiltrate, sutxlluscosal l/F l/F II, 

15 L I V ER X X X X X I L X X X X X X 

16 Bile duct proliferation l/F Il 

X X 

18 

y X X X X X X X I~ 
,---+---I-----t---1---r------t---+---t--i--'1 t 

17 STOMACH x 

19 I i 19 

20 20 

l"!l<:nJ. 
1 • MI"Ie.41 f ~ )ulll."y 'u(,u\ 
1 ~ MilL! ( • fU<.dl of 35 
J - f\uJ"I.I" M • ~tlill fu~ .. 1 
I; D Ho1rio.ed ~~"crIIY {J. UIIfLl\c 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I BRAIN 

2 SP I ~:AL CORD-l 

3 SPINAL CORD-2 

~ EYE 

s P ITU IT/\RY - -
6 M.IlMM/\;-<Y GLAND 

7 Secretory phdse 

8 Galactocyst fonnation 

9 ESOPHAGUS 

10 LUNG 

\I Congestion with edemd 

12 LYlTlphoid infiltrate, perivascular 

\J Alveolar rnacrophages 

lit Lymphoid infiltrate, peribronchial/iolar 

IS ~RACHEA 

16 Lymphoid infiltrate, SUOOluscosa 1 

17 LIVER 

18 B i 1 e duct proliferation 
19 p Tor~ACH 

20 

I I 

33 

X 
'I 
1\ 

A 

X 

X 

L 

P 

X 

L 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY n~ 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

- 4 ITlg/Kg 

34 42 43 51 I 71 72 I 76 I 
• 

I I 
X X X X X X V 

i\ . 
X X X X X X X 

I -
X f~ X 'I X v A I 

1\ I 1\ 

f -' i X X 

I 
X I X X X X 

1 

I 
, 

A i~ ;~ X A ,'1. A 

L X A A I v X X L- A 

P I i -
P I l 

X X X X X I X X 

L X X L L I L 
i 

I 21M 21M 

1 IF I I -I l/F 
! 

l/F I I 
l/F 

L X X X X L L X 

3/M 2/t<1 3/M 

X X X X X X X X 

... 
X X X X X X X X 

I 

Le,.nd: l· "Iuo,,:oplc lulllA(.' I., ,,1,,1 ... 1 , • ~1I .. r, fol"" 
I • ~l lWa.tr".-.I. ~ • "1101 r " (",.1 
, • "reun', "" !lr"'. ) • ~ra,e " • " .... '1 'neal 
A • II •• UG AQ,.nl , • K&r~ed Se.erllv 0 .. UI'lw,c 

GROUP 
INCIDENCE 

I 
6/20 

1/20 -

3/20 - , 

I 

2 

3 

It 

5 
6 

7 

8 

9 
10 

II -
8L20 G-;-
2,20 I) 

1/20 I ,. 

1 S 

5/20 16 

17 

1120 18 

19 

20 

Page 14 of 35 



TISSUE GROUP I I 
LESION(S) 

ANIMAL NO. 

Sf1ALL I NTESTI fiE (DUODENur~ ) 

~ LARGE INTESTINE (COLON) 

3 Nematode parasite in lumen 

.~ SPLEEN 

P Increased pigmellt 

P i KIDNEYS 

~ Tubules-microconcretions, unilateral 
I 

THYMUS B 

9 THYROID(S) 

10 PARATHYRO ID (S) 

II ADRENALS 

12 PANCREAS 

13 URINARY BLADDER 

Ilj UTERUS 

15 Lumenal dilatation-hydroliletria 

16 Metritis, chronic 

17 CERVIX 

18 LYMPH NODE 

L9 STERNU~l 

W 

- 4 

4 

X 

X 

X 

HlSTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

11 g/ KG, continued 

6 9 16 18 19 23 24 

X X X X X X X 
X X X X L X X 

p 

X L L X X X X 
110 1/0 

XX XX XX XX XX XL XX XX 
-

2/f·1 
-

X X X X X X X X 
. -

A X A A X A X X 
A t A A A X A X X ., 
XX ~ XX XX XX XX XX XX XX 

X I X X X X X X X --
X I X X X X X X X 
X X X L L L X X 

I 

1 1 2 

X X X X X X X X 
X X X X X X X X 

X X X X X X X X 

25 29 

X X 
X X 

, X L 

2/0 

XL XX 

l/F 

X X 

A A 
A A 
XA XX 

X X 

X X 
A L 

1 

X X 

X X 

X X 

I _ ~I"I ..... I , • Solll.H'J' fu(.u~ 

2. Mild r· fO<..1 
J - ~J .. r.' 0 M • tt"l, I r 0(..1 
~ _ Ndrked ~evcrllY O· Oll'u~e 

31 32 

X X 

X X 

X X 

XX XX 

X X 

X X 

A A 

XX XX 
X X 
X X 

X L 

2 

X X 

X X 

X X 

Page 15 of 35 ...... 
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2 

3 
II 

5 

6 

7 

8 

9 

10 

II 

/2 

I J 

I ~ 

15 

16 

17 

18 

19 

2C 



TISSUE GROUP 
LESION(S) 

ANIMAL 

I Sr-1ALL I NTESTI NE (DUODENUM) 

2 LARGE INTESTINE (COLON) 

3 Nematode parasite in lumen 

~ SPLEEN 

5 Increased pigment 

6 KIDNEYS 

7 Tu bu 1 eS-llli croconc .-et ion s, uni 1 atera 1 

8 THYMUS 

9 THYROID(S) 

10 PARATHYROID( S) 

II ADRENALS 

12 P,C\NCREAS 

I J URINARY BLADDER 

I ~ UTERUS 

IS Lumenal dilatation-hyrometria 

16 Metritis, 

I, ~ERVIX 

18 IL Vr-1PH NODE 
19 STERNUM 

20 

.;:;. 
-~ .. -.. \ 

.;;:.~~ 

chronic 

NO. 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

I I - 4 mg/Kg, continued 

33 34 42 43 51 71 72 76 

X X X X X X X X 
X X X X X X X X 

-
X X L X X X X X 

1/0 

XX XX XX XX XX XX XX XX 

X X A X X X X X 

A X A A A X X A 

A A A A A A X A 
XX XX XX XX XX XA XX XX 

X X X X X X X X 

X X X X X X X X 

A X L A X L L X 

2 1 2 

X X X X X X X X 

X X X X X X X X 

X X X X X X X X 

I 

GROUP 
INCIDENCE 

1/20 

4/20 

2/20 

---

7/17 

1/17 
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TISSUE GROUP I I 

LESION(S) 
ANIMAL NO. 4 

I: SKELETAL MUSCLE X 

HEART X 

3 AORTA X 

~ OVARIES XX 
-
r 
) 

6 

7 

8 

19 
10 

I I 

12 

13 

I ~ 

15 

16 

17 

18 

19 

20 

HIS'l'OP!,TIIOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANOHDRIN IN FEMALE SPHAGUE-DAWLEY RA1'~' 

- 4 rng/Kg, continued 

G 9 16 18 

X X X X 

X X X X 

X X X X 

XA XX XX xx 

L"!jcnJ; 

19 23 

X X 

X X 

X X 

xx XX 

-

I - MI"I ..... I 
2 - MIIJ 
1 - MuJ", .. IO 

24 

X 

X 

X 
XX 

, D M4rkcd ~evcrlly 

25 29 
I 
I X X 
, 

X X I 
I 

X X 

XX XA 

I - ~u I I I .. r y f-.. (. u' 

( - fU<. .. 1 
t1 • Mull I 10L .. 1 
o • Ullfu\c 

.. 

31 32 

X X I 

X X 2 

X X J 
XX XX II 

5 

6 

7 

8 

9 
10 

I I 

12 

13 

Ilj 

15 

16 .--
17 

18 

19 

20 
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TISSUE GROUP 
LESION{S) 

ANIMAL NO. 

I SKELETAL r·1USCL E 

2 HEART 

J AORTA 

ft OVARIES 

5 
6 

1 

8 -
9 

10 

II 

12 

I J 

1ft 

IS 

16 I -
11 

18 
19 

20 

I I 

33 

X 

X 

X 

HISTOPATHOLOGY INCIDENCE TABLE 
gO-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

- 4 mg/Kg, continued 

34 42 43 51 71 72 76 

X X X X X X X 
X X X X X X X 
X X X X X X X 

XX Xi\ XX XX XX XX XX XX 

, 

-

GROUP 
INCIDENCE 

1 

2 

J 
~ 

5 

6 

7 

8 .. - -
~-
10 

II 

12 

I J 

I ~ 

15 

J' .0 

17 

18 

19 

20 
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TISSUE GROUP 

LESION(S) 
ANIMAL NO. 

, 
BRAIN 

.~ SP I NAL CORO-l 
:l SPINAL CORO-2 3 

~ EYE 

~ PITU ITARY 

P MAMMARY GLAND 

~ Secretory phase 

1

8 Galactocyst formation 

9 Glandular hyperplasia 

10 ESOPHAGUS 

II LUNG 

12 Lymphoid infiltrate, perivascular 

13 Congestion with edema 

14 Lymphoid infiltrate, peribronchial/iolar 

15 TRACHEA 

16 Lymphoid infiltrate, sutxllucosal 

17 Inflamnatory exudate in 1 umen 

18 LIVER 

19 

20 

HIS'I'OPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

I I I - 20 my/Kg 

1 1 12 14 17 21 30 38 39 
X X X X X X X X 

X X X X X X X X 

A X X A A X X X 
," 

X X X X X X X X 

X X A A A A A X 

L L L L L X L L 
P r P P P P P 

P P 

3 

X X X X X X X X 

L L L L X X L X 

l/F l/F 

3/M 2/0 2/M 2/0 

L L L X X A X X 

2/F 2/F 31M 

X X X X X X X X 

40 48 49 53 
X X X X I 
X X X X 2 

X X A X J 
X X X X ~ 

X A A X 5 
L A A L 6 

P P 7 
P B 

3 9 
X X X X 10 

X L L L II 
l/F 2/F 12 

13 
l/F 2/F 1 ~ 

L L L L I ~ 
l/F 31M 2/M 3/M 1 t 

P I'; 

X X X X 1 ! 

is 
20 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

1 BRAIN 

2 SPINAL CORO- 1 

3 SPINAL CORO-2 

I.j lYE 

5 PITUITARY 

6 MJ'IJ>1MARY GLAND 

7 Secretory phase 

B Gal act 0 c y s t f 0 nn a t ion 

9 Glandular hyperplasia 

10 ESOPHJl.GUS 

II LUNG 
-

12 Lymphoid infiltrate, perivr::;scu1ar 

IJ Congestion with edema 

1 ,. Lymphoid infiltrate, peribronchial/iolar 

15 TRACHEA 

16 LJIIllpho i d infiltrate, subnucsa1 

17 Infl arrrna tory exudite in lumen 

18 LIVER 

19 

20 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY ~S 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RA'.:.3 

I I I - 20 rng/ Kg 

55 59 65 67 73 74 77 81 

X X X X X X X X 
" X X X X A X X /\ 

X A A X X A X A 

X X X v X X X X r. 

X X A X .n. X A A 

L L L L L L L L 

P P P P P P P P 

P I P P 

1 1 2 2 

X X X X y X X X /\ 

X L L L L X X X 

2/F 

2/0 2/0 2/M 

2/F l/F 

L L L L X L X X 

3/r~ 2/F 3/M 3/M 2/F 

P 

X X X X X X X X 
0'. 

GROUP 
INCIDENCE 

17/18 

6/18 

6/18 -

5/20 

7/20 

4/20 

12/19 

2/19 

Lefjc"": L - "luoICozal, lOllca(a' I. ,,1,,1_1 
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IS 

16 

17 
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19 
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TISSUE GROUP 
LESION(S) 

i 
ANIMAL NO. 

STOMACH 
~ Sr1ALL INTESTINE (DUOD ENUM ) 

P LARGE INTESTINE (COLON) 

SPLEEN 
~ 
~. Increased pigment 

& KIDNEYS 

~ Tu bu 1 es - microconcretions, unilateral 

~ Tubules - microconcretions, bilateral 

~ THYMUS 

10 THYROID(S) 

II PARATHYROID(S) 

12 ADRENALS 

13 PANCREAS 

14 URI NARY BLADDER 

15 UTERUS 

16 Lumen dilatation-hydrometria 

17 
18 

19 

20 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

I I I - 20 IIlg/Kg, continued 

I 
, 

! 1 1 12 14 1 7 21 30 38 39 
i 

X X X X X v I X X " 
X X X X X X I X X I 
X X X X X X X X 

L X X X X v X L " 
1/0 1/0 

XX XX XX XL LL XX LL XX 

l/F 

2/1,1 2/ F 

A A X X X X X X 
v A A X X A A X 1\ 

A A A A X h A A 

XX XX XX XX XX XX XX AA 

40 

X 
'J 
'I 

X 

X 

XX 

X 

X 

X 

XX 
r--

X X X X X X X X X 
r--

X X X X X X X X X 

A X L L X A X L X 
2 3 2 

48 

X 

X 

X 

X 

XX 

X 

A 

A 

XA 
X 

X 

L 

2 

legcnd: 

U
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A - ,:.~u., ALicnl 

J - tk>J" r.a t ., 11 - 11 .. 11 I t uc.l 
, _ r~rkcd ~cverllY D· Ullfu.c 

49 53 

X X I 

X X 2 
X X J 
X X 4 

5 
XX XX 6 

7 

B 

A X 5 
X X 10 

A A II 

XX XX ,'1 
X X I J 

X X 14 -
A X 15 

16 

17 

18 

19 
- -
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

1 I STOMACH 

2 SMALL INTESTINE (DUODENUM) 

3 LA.RGE INTESTINE ( COLGr1) 

it Nematode para:;ite in lumen -
5 SPL E EN 

6 Increased pigment 

7 KIONEYS 

B Tubules-microconcretions, unilateral 

9 Tubules-microconcretions, bilateral 

10 THYf1US 

II THYROID(S) 

12 PARATHYROID(S) 

I J ADRENALS 

lit PANCREAS 

IS URINARY BLADDER 

16 UTERUS 

17 Lumenal dilatation-hydrometria 

18 Metritis, chronic 

19 

20 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
.l\NORDRIN IN FEMALE SPRAGUE-DA\"lLEY RATS 

I I I - 20 mg/Kg, continued 

55 59 65 67 73 I 74 77 81 

X X X X X I X X X 
X v X X X I X X X 1\ 

X X X I X X X L X 

P 
I 

I X A L I L X X X X 

1/0 1/0 I 
• 

XX XX XX I XX XX XX XX XX 1--
I i 

X X X X I A A X l X 
X X X X X X v X 1\ 

A X A A A A 

I 
A A I 

XX XX xx XX XA XX XX I XX I 

X X X X X X X X 
X X X X X X X X 

X X L L L X X X 

2 2 2 

Logend: l· "luoICoph; lOllca(I) I. ,,1,,1_1 , eo Soli lllf' FIK ... 
I • Mol ~ • ., .. ..a.I. 2 • "'I" r • fo.;.1 
, • '( •• ~nl. nu 9ro~e J • ~ral. " • Kullltoc.1 
A • 1IIIuo Ab.cnl , • n.rk.d Sover'l, D. UI'I .. ,c 

GROUP 
INCIDENCE 

\ E 
~ 1/20 ~ -

5 
4/19 , 

~, 

7 

1/20 B 

.~ 10 

~ 
.~ 

12 

I J 

14 

IS 

16 

4/17 17 
3/17 IB 

19 

20 
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'ii!:)!:)uE GROUP 
LESION(S) 

IANIMAL NO. 

~~ I C ERV I X I 

~ i L YI1PH NODE 
STERNU11 

ft S KEL ETAL MUSCLE 
I--

~ 
HEART 

'p r~yocardi a 1 degeneration & fibrosis 

'7 AORTA 

1
8 OVARIES 

9 

10 

II 

12 

13 

Ilj 

15 

16 

17 

18 --
19 

20 I 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RA1~ 

I I I - 20 IIlg/Kg, continued 

1 1 12 14 I 1 7 21 30 38 39 40 48 

A X X X X X X X I X X 

X X X X v I X X H X X '\ 

t -
I I X X y X A v X X I X A /1 I 

X X X X X v X y X X /\ 1\ 

X X X L v X X v X X 1\ " 
l/F 

A X X X A X X .fJ.. X X 
XX XA XX XX XX XA XX XX '(X XX 

I I o 

I 
I 

I 

! - I H !--Ir-
0 

I 

I • MI!lI~! ( • Suilloiry fLllU~ 

2 m t·:: ill r • fU<:oIl 
3 • ~.J .. r .I' .. ~ - tt.d I It u(. .II 
~ _ M41~cJ ~c~arlly o· Ulllu~c 

49 53 

X X 1 

A A 2 

X X 3 
X X ~ 
v X .5 1\ 

6 

X X 7 
XX XX 8 

c-

10 

1 I 

i 2 

13 

1 ~ 

J..2 
1(. 

17 

1 t 

19 

20 



TISSUE 
LESION{S) 

17 

GROUP 

HISTOPATHOLOGY INCIDENCZ TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY R.;'l:S 

III - 20 mg/Kg, continued 

I I 

~~---------------.------------------~----~--4---~--~~--~~--+---~I----~--~--~ 19 

20 

GROUP 
INCIDENCE 

I 
I 

1/19 

1/20 

I 

I 

2 

3 
~ 

5 
6 

7 
8 

9 
10 

II 

! 2 

13 

I t. 

IS 

16 

17 

18 

19 

I 20 
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TISSUE GROUP 
LESION(S) 

AN IM!- L NO. 
,'\< 

) BRAIN 
,: SPINAL CORD-l 

~: SPINAL CORD-2 

EYE 
,,*-
,~ '" 

P ITU ITARY 

~[ MN~r~.A.RY GLAND 
r--

:,7 tSOPHAGUS 

"~ LUNG 

is Lymphoid infiltrate, peribronchial/iolar 

0 Lymphoid i n f i 1 t rate, pe ri 'I as c 111 Jr' 

I .A. 1 v eo 1 a r rnac(ophages 

2 Congestion with edema 

~ 3 Hemorrhage, recent, agonal 

IlJ TRACHEA 

15 Lymphoid i nfi ltra t':, submucosal 

116 LIVER 

17 STOMACH 

18 SMALL INTESTINE ( DUODENUM) 

119 LARG~ I NTESTI NE (COLON) 

::20 1 

----

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

IV - Vehicle Con t ro 1 

2 I 3 I 8 1 G I 15 20 22 26 
X X I X X X X X 'i 

" 
X X y l X I v X \ X " J /\ 

X r, X A !~ I X {, X t~ 

X I X I X '~ I X y X X 
I 

t 
i\ /\ 

I Ai A X f\ {l, X r~ X 

X X X X I y X X v 
1\ !, 

I I ! X X X v X X X v 
1\ I !\ 

L X X L L X L X 

1/ F I I/F I 

2/F 2/F 

l/F 

2/0 

2/F 

X [ X X X L X L X 

l/F 1/ F 
X X X X X X X X 

X X X X X X X I X 

X X X X X X X X 

X X X X X X X X 

35 37 

X X 

X X 

A A 

X I 
y 
.' 

I A " H 

X X 

X X 

I L 

l/F 

2/F 

l/F 

L A 

l/F 

X X 
V X 1\ 

X X 

X X 

I • 111,,1"'041 f • S"III.try rucu~ 
2 • HI Ij r • fOL.t1 
] _ I10J .. r <II C rt - rtu II I fac .. 1 
q • K~rk~d ~~w~r:IY O· Ullfu~e 

41 45 

! X X I 
v I X 2 1\ 

fA X I 3 
X X il 

X y 5 I /\ 

I X X 6 

X ! X I 

X X 8 

Q 
~ 

1(, 

II 

I L -
I J 

X X 14 

15 
v X H I. 

X X I ~' 

X v Ii 1\ -
y X 1'... /\ 

20 

PrlflP ?t:; nf' 15 



! 
TISSUE IGRO~P 

LESION(S) I AN I MJ\.L NO. 

I BRAIN 

2 SPINAL CORO-l 

SPINAL CORO-2 1 
1 
~ 

lj EYE - I s P ITli ITARy 
~ 

6 MAI1MARY GLAND 

7 ESO~HAGLlS 

8 LUNG 

9 Lynphoid infiltrate, peribronchial/iolar I 
• 

10 Lymphoid infiltrate, perivascular 

II Alveolar macrophages 

12 Congestion \'Ii th edema 

I J Hemorrhage, recent,agonal 

I ~ TRACHEA 

IS LymphoicJ 1lifiltrate, su t:..nu(o sa 1 

16 Infl afllTlatory exudate in lumen 

17 LIVER 
, B ~TOMACH 

19 f:>f~ALL INTESTINE (DUOO~NUM) -
20 ,...ARGE INTESTINE (COLON) 

IV 

54 

X 

HIs'rOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

- Vehicle Control 
. 

I 63 64 66 78 

X X X X I 
v X .~ X X I "--I 
/\ 

X X. A A X 

X X v X 1\ i, 

A X A A A 

X X X I X X 

X X X ." X 1\ 

I 
I L L X L I L I I 

l/F 21M I 2/H 

2/~1 I 1 Ir1 1 1 I F I , 

l/F 21 F 

2/F I 
I , 

I X L v L L I " I 

1 I F 3/F 4/M I I 
! P 

X X X X I X I I 

X X X X X 

X X X X X 

X X X X X 

L.9cnd: l· "lero" .... I' lllllca(.) I. "1,,1_1 
I· Hnl lI¢_rIL6hI, 1. "11111 
f • ~r.'C"I. nu ~rod. .. - ... ... 

I 
I 

I 

I 

I 

I 

~ I i 
i 
I 
j 
I 

I i 
-~. ,~ 

, 

I 

, • ~II urr f.x;". 
f • fo...1 
11 • n,,111 foc.l 

GROUP 
INCIDENCE 

I 

I 

2 

3 
~ 

5 
6 

7 

8 

6/17 I 2 
~ 10 6/17 

3il7 II 

2/17 12 

2/17 I J 

I ~ 

6/16 IS 
I 

1/16 16 

17 

Ie 

Ie 

2( 
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TISSUE GROUP 

LESION(S) 
AN IMAL NO. 

SPL EEN 

KIDNEYS 
1 Lyrnphoid infiltrate, unilateral 

'j Tubules-rnicroconcretions, bilateral r Tubules-rnicroconcretions, un i 1 ate ra 1 

~ THYMUS 

~ THYROID(S) 

B PARATHYROID(S) 

9 ADRENALS 

10 PANCREAS 

II URINARY BLADDER 

12 UTERUS 

13 Lumenal dilatation-hydrometria 

Ii, CERVIX 

15 LYMPH NODE 

16 STERNUM 

17 SKELETAL MUSCLE 

18 HEART 

L9 AORTA 

20 

IV 

2 

X 

XL 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FE:-tALE SPRAGUE-DAWLEY RA"i-' 

- Vehicle Control, continued 

3 10 I I n lS 20 22 26 
- I 

X X X I X X X X ! 
I i XX ! XX XX LL XX XX xx 

35 

X 

XX 

2/f ~ 
l/F I 

X X X A X X X X X 

I I 

X /" X X X X A A A 

X A X A A A A, A A 

PA XX XA I XA XA XX XX XX XA ! 
X X X I X X X X X X 

X X X X X X , X X 1\ 

X L X X X . ! X X X v 
1\ 

2 

X X X X v X X X X ,'. 

X X X X X A X X X 

X X X X A X X X A 

X X X X X X X X i v 1_1\ __ 
X X X v X X X X 1 X 1\ 

X X X I X X X X X I X 

37 41 45 

X X X 1 

XL XX XL 2 

-- ·:t 
4 

2/F l/F .5 
X X X 6 

r\ X X 7 
A X A e -
XX XX xx 9 
X X X IU 

X X V 
1\ II 

X X X 12 -
I) 

X X X I ~ 

X X X 15 
X X X 16 

X X X 17 
X X X Ie 
X X X 1.9 

20 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I SPLEEN 

! KIDNEYS 

J Lymphoid infiltrate, Jnilateral 

~ 
Tubules-microconcretions, bilateral 

) Tubules-microconcretions, unilateral 

[, THYr~US I 
7 THYROID(S) 

a PARATHTROIDS 

~ ADRENALS 

10 PANCREAS 

II URINARY BLADDER 

12 UTERUS 

13 Lumen dilatation-hydrometria -
lit CERVIX 

IS LYMPH NODE 

16 STERNUM 

17 SKELETAL MUSCLE 

18 HEART 

19 AORTA 

20 

IV 

54 

X 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE SPRAGUE-DAWLEY RATS 

- Vef-Jicle Control, continued 

63 - ;1 b ... 66 78 I 
X X X I v 

1\ 

! I XX XX X" xx I xx I I " J, ; I 
I I I 

I I I I 
I I I i i I 

! x I I I X A X I , 
L' 1\ 

X X 
I 

X x-I X I I I I 
v X X " I .. I I 
" A r-::-
XX I Xv I XX XA XX I I /\ 

I 

x X x x x 
A X x I x x 
X X x I L X 

1 I 
X X X X y 

1\ 

X X A X I X 

X X X X I X 
v X X X X 1\ 

X X X X X 

X X A X X 

1 

I 
\ 

=1 
I 

1 
I 

GROUP 
INCIDENCE 

l ___ -+-_ 

\_~2 

I 

I 

1/17 t 1 
1117 l It 
2/17 I 5 

6 

7 

8 

9 
10 -
1\ 

12 

2/17 I J 

I Lc -
IS 

16 

17 

18 

19 

20 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

OVARIES 
I 
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PATHOLOGY APPENDIX D 

CORRELATION OF GROSS & MICROSCOPIC FINDINGS 



Rats Speci es ___________ _ 

Animal 
Number Tissue 

028 Uterine Hor"ns 

046 Uterine Horns 

061 Left Rear Leg 

069 Uterine Horns 

079 U teru s 

. 

CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
gO-DAY ItHRA.MUSCULAR TOXICITY STUDY OF ANORDRItI IN 

FEMALE SPRAGUE-DAWLEY RATS 

Sex F ema 1 e 0 8 / Kg ________ G rou ~ Numbe r ________ Do s age Lev€! 1 _.-.;..~ . .-.m_g~_a._ ___ _ 

Gross Observations Microscopic Observations 

Enldrged, fi 11 ed with greenish fluid Unrernarkable* 

En 1 arged. f ill ed with greenish fluid Cervicitis & Metritis 

Vehicle Blister"s 
I 

Tissue Not Examined 

EnlarSJed, fil led wi th clear fluid Unremarkabl e* 

Swo 11 en sliSJhtly Unremarkable* 
.. 
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CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
gO-DAY INTRAMUSCULAR TOXICITY STUDY OF ANORDRIN IN 

FEMALE SPRAGUE-DAWLEY RATS 

Rats Species ______________________ __ Sex __ F e_m_a_l_e ____ G rou 0 Numbe r ___ 1_1 ____ Dosage Leve 1 __ 4_.0_m_9_I_K_9 ____ _ 

Animal 
Number Tissue Gross Observations Microsco~ic Observations 

.--
006 Uterine Horns Enlarged, f ill ed with green fluid Unremarkable* 

Rt. Hindleg & Halllmary Gld. Vehicle Blisters Hlndleg Tlssue Not Examlned 
r~arTTTlary Ti ssue Unremarkabl e* 

w. 

016 Ute r i n e H 0 t'fl S Enlarged, fill ed with clear fl u i d Hydrometri a 

019 
i 

Thoracic Lymph tiodes Enlarged Unremarkable* 

Uterus Enlarged Hydrometria 

024 Right Rear Leg Vehicle Blisters Tissue Not Examined 

025 Uterus Distended Tissue Absent 

032 Uterus Distended J Hydrometri a 

033 Ute ru s Enlarged, greenish co lor TisSL~ Absent 

034 Uterus Filled with fluid Unremarkable* 

051 Lungs Sma 11 ( 1 mm) nodules presen t No Nodular Lesions Noted* 

071 Uterus Distended, greenish color Hydrometria 

072 Uterus Distended slightly, greenish co lor Hydrometria 

076 Ute ru s Enlarged, filled with fluid Unrema rka b 1 e* 

i~ 
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CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
gO-DAY INTRAMUSCULAR TOXICITY STUDY OF ANORDRIN IN 

FEMALE SPRAGUE-DAWLEY RATS 

Rats Speci es ___________ _ Sex Female III 20 mg/Kg _ _______ Grou? Numbe r ________ Dosage Leve 1 __________ _ 

Animal 
Number Tissue Gross Observations Microscopic Observations 

'" 

014 Uter'US Sliyht thickening Hydrometria 
--- . 

~1usc1e - Injection Site Vehicle Blisters Tissut: Not Examined 

017 I1eu1ll Lesion 
,J 

Tissue Not Examined 

Lf. Uterine Ilorn Thickened Area (4 nlln) 

I 

Hydrornetria 
-

030 U teru s Enlarged, distended with green fl u i d Tissue Not Examined 

Rt. Ovary Atrophied 
) 

Tissue Absent I. 
040 Pelvic Cavity Vehicle Blisters Tissue Not Exami ned 

Thigh MUSCle Oil Blisters I Tissue Not Exami ned , 
048 Uterus I nf 1 arrrned, Vehicle Blisters I Hydrometria 

Thigh Muscles Blisters fill ed wi th creamy material I Tissue Not Examined 

053 Pelvic Region Vehicle Blisters Tissue Not Examined 

059 Uterus Enlarged. fill ed with fluid Unremarkable* 

065 Pelvic Region o i 1 Blisters Tissue Not Examined 

Uteri ne Horn Inflanrned. greenish in color Metritis 

Muscle-Hindleg Contains Vehicle Tissue Not Examined 

" ' Page 33 of 35 
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Rats Species ___________ _ 

Animal 
Numbel- Tissue 

067 Uteri ne Ho r Jl s 

073 Uterus 

074 Uterus 

077 Ute rus 

081 Uterus 

~ 

CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
gO-DAY INTRAMUSCULAR TOXICITY STUDY OF ANORDRIN IN 

FEMALE SPRAGUE-DAWLEY RATS 

Sex Female bIll-continued 20 mg/Kg _ _______ Grou~ Num er Dosage Level __________ _ 

Gross Observations I Microscopic Observ3tions 

I 
I Bl ister fill ed wi ttl oil nea r horn l- i'i s sue No t Examlned 
I Swollen, gr'eE-nish color I r1e t r i tis - ~~~ 

Enldrged and discolored I ~'1~ tr it is 

[ Fill ed with fluid J Unremar'kable* 

I Enlarged J Unrerntirkable* 

Fill ed with fluid Unrernarkable* 

-I 

I = I -- r 
w 

'-

-";"".~ 

*i~acros~ c observa t i on uncon fi nlled 
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CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
gO-DAY INTRAMUSCULAR TOXICITY STUDY OF ANORDRIN IN 

FEMALE SPRAGUE-DAWLEY RATS 

Rats Species ________________ a ______ _ Sex __ Fe_m_'d_l_e_~ __ Grou~ Number ___ I_V ____ Dosage Level_ 0 mg/Kg 

Animal I Number Tissue Gross Observations Micr;1scopic Observations 

I 
002 U teru s Distended Unremarkable* 

}= ,., 

008 Rt. Hindley Vehicle Blisters Tissue Not Examined 

020 Rt. Hindleg Vehicle Blisters Tissue Not Examined 
- • 

I , 

I 
~~ . r= -

~~ 

- ~ -
, 

== ... ::::0 = i 
--.':1. _'" 

- I 
L 
~ 
J -I 

- J\ 
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Toxicology Research Laboratory 
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Chicago, IL 60612 

Dea r f~s. Pena: 

Augus', 5, 1986 

I am submitting herewith my histopathology report prepared in 
connection with Project No. 0004, Part I, which pertains to the 
90-Day Toxicity Study of Anordrin in Female Beagle Dogs. 

DEG/mp 

Ene. 

Sincerely, 

flJ c 
~{;~LR~ld UrYL 

Donovan E. Gordon, D.V.M. 



HISTOPATHOLOGY REPORT P age NiJ. 1 C f 1 1 

~-------'---:---:------------i-:'---------------------
Testing Facilit,/ Address Sponsor 

Donovan E. Gordon, D.V.M., Ph.D., Ltd. Toxicology Resear'ch Labor~tory 
833 Kimball Rd., Highland Park, IL 60035 University of IL. Chicago, IL 60612 

Study Ti tie 

90-Day Intramuscular Toxicity Study of Anordrin in Female 
Beagle Dogs 

Study Number 

Project No. 0004, Part j summary Date 

AugusL 4, 1986 
._-----

A histopathc/ogic examination was conducted on Hematoxylin-eosin stained 
sections of se12cted tissues from a total of 12 female Beagle dogs that were sacrificel 
at the conclusion of the above study. The tissues submitted for examination, by light 
microscopy, consisted of brain, spinal cord (2 segments), eye, pituitary, mammary 
gland, esophagus, lung, trachea, liver, stomach, small and large intestines, spleen, 
kidneys, thymus, thyroid, parathyroid, adrenals, pancreas, urinary bladder, uterus 
and cervix, ovaries, lymph node, sternum with skeletal muscle, heart and aorta. 

A total of 309 slides containing stained tissue sections were received in two 
separate shipments on July 1 and 31,1986 from Propath, Inc., 1080 Nerge Road, Elk 
Grove Village, Illinois; where they were prepared. 

The necropsy of animals, collection and fixation of tissues were conducted by 
the Toxicology Rese~rch Laboratory at the University of Illinois in Chicago, Illinois. 

The experimental group descriptions are as follows: 

Experimental 
Group 

I 
II 
III 

Treatment 

Ano rd ri n, ~i mg/ Kg 
Anordri n, 10 mg/Kg 
Vehicle Control 

Number Of 
,A,nimals 

4 
4 
4 

All histologic changes observed in the tissues examined were recorded in the 
accompanying IIHistopathology Incidence Tables" which are identified by experimental 
group and animal number. These tables also constitute an accountability of all 
tissues submitted for examination. The grading system and abbreviations used in 
the pathology tables are as follows: 

Grade I ::: Minimal severity X = Within normal limits 
Grade 2 = Mi 1 d severi ty L = Microscopic lesion 
Grade 3 = Moderate severity F - rJcal 
Grade 4 = Marked severity M = Multifocal 

A = Tissue absent D = Diffuse 

The incidences of microscopic lesions are summarized by group and sex in the 
Pathology Appendices as follows: 

Pathology Appendix A: Incidence of Lesions Considered to be 
Treatment Related 

Pathology Appendix B: Lesion Incidence Comparison Table 

Pathology Appendix C: Histopathology Lesion Severity and 
Incidence Table 
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Results 

Treatment-related changes were confined to the mammary tissue of test 
animals in Groups I and II which is summarized in Appendix A. The changes consist 
of a dose-related incidence of lactiferous secr~tions within malTlTlary ducts. This 
change was focal in distribution and graded as mild to moderate in relative 
severity. This change was not evident among the vehicle control animals. 

The remainder of the tissue changes observed among the vehicle control 
and test animals were regarded as lesions of naturally occurring diseases and 
they were confined to the lung and thymus gland. The incidence and relative 
severity of these changes were similar among the vehicle control and test groups. 

Discussion 

Treatment-reldted changes ascribed to the systemic effects of Anordrin over 
a gO-day period \vere confined to the mammary gland tissue of 2/4 and 3/4 female 
dogs at the 4 and 10 mg/Kg dosage levels, respectively, which consisted of the 
presence of lactiferous secretions with ducts. These findings were of minor 
toxicological Significance. The no-effect level of Anordrin that induces this 
change was not established in this study . 

. ~1tt- k~·""'· /,r<:7 rrJ-/b,,/ 
D~~E. Gordon, D.V.M. 
Diplomate, American College of 
Veterinary Pathologists 



PATHOLOGY APPENDIX A 

INCIDENCE OF LESIONS CONSIDERED 

TO BE TREATMENT-RELATED 



TISSUE 
LESION(S) 

HAMf.ffiRY GLAND 

Lactiferous secretion 

INCIDENCE OF LESIONS CONSIDERED TO BE TREATt1ENT RELATED 

in ducts 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FE~ffiLE BEAGLE DOGS 

GROUP I 
4.0 mg/Kg 

(4 ) 

2/4 

I 

GROUP II 
10 mg/Kg 

( 4 ) 

3/4 

GROUP III 
o mg/Kg 

( 4 ) 

0/4 

, . 

f-'-----J 

I 

Code: ( ) = number of animals for which tissue was represented P a q e No. 3 0 f 11 



PATHOLOGY APPENDIX B 

LESION INCIDENCE COMPARISON TABLE 



TISSUE 
LESION(S) 

BRAIN 

SPINAL CORD -
SPINAL CORD -

EYE 

PITUITARY 
Cyst 

t~AMMARY GLAND 

Lactiferous 
ESOPHAGUS 
LUNG 

1 
2 

secretion in ducts 

Bronchopneumonia, chronic 

TRACHEA 
LIVER 
STOMACH 
SMALL INTESTINE - DUODENUM 
LARGE INTESTINE - COLON 

SPLEEN 
.... 
KIDNEYS 

THY1~US 

Cysts 

LESION INCIDENCE COMPARISON TABLE 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEtffiLE BEAGLE DOGS 

GROUP I 
4.0 mg/Kg 

(4) 

( 4 ) 
( 1 ) 

(4) 
_( 3) 
1/3 
(4) 

2/4 
( 4 ) 
( 4 ) 
1/4 

(4) 
(4) 
(4) 
(4) 
(4) 

(4) 
(4) 

( 4 ) 
1/4 

GROUP II 
10 mg/Kg 

( 4 ) 
( 4 ) 
( 1 ) 

(4) 
(4) 
0/4 

(4) 

314 

(4 ) 
(4) 
1/4 
(4 ) 
(4) 
(4) 
(4) 

(4 ) 

(4 ) 

(4) 

(4 ) 
0/4 

GROUP III 
o mg/Kg 

( 4 ) 

14} 
(0 ) 

(4 ) 

( 3 ) 
0/3 
( 4 ) 

0/4 
( 4 ) 

( 4 ) 

0/4 

( 4 ) 

(4) 

(4 ) 

(4) 

(4) 

(4) 

(4 ) _. 
(4 ) 
2/4 

Code: ( ) = number of animals for which tissue was represented Page No. 4 of 11 



TISSUE 
LESION(S) 

THYROID(S) 
PARATHYROID(S) 
PANCREAS 

URINARY BLADDER 
UTERUS 

OVARIE(S) 
CERVIX 
LYMPH NODE 

STERNUM 
SKELETAL NUSCLE 
HEART 

AORTA 
ADRENALS 

LESION INCIDENCE COMPARISON TABLE 

gO-DAY INTRM1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEt~LE BEAGLE DOGS 

GROUP I 
4.0 mg/Kg 

(2 ) 

( 1 ) 

(4) 

( 3) 

(3) 

( 4 ) 
( 3 ) 

(3) 

(4) 
(4 ) 

(4) 

( 4 ) 
(4 ) 

GROUP II 
10 mg/Kg 

(2) 

(1) 

(4) 

(4 ) 
( 4 ) 

(4) 
(4) 
( 1 ) 

( 4 ) 
( 4 ) 
(4) 
( 4 ) 

(4) 

GROUP III 
o mg/Kg 

(0) 

(0) 

(4) 
l-
I ( 4 ) 

( 4 ) 

( 4 ) 

( 4 ) 
(2) 

( 4 ) 

( 4 ) 
( 4 ) 

( 4 ) 

(4) 

--

Co~( ) = number of animals for which tissu~js represented Page No. 5 oj 



PATHOLOGY APPENDIX C 

HISTOPATHOLOGY LESION SEVERITY 

AND INCIDENCE TABLE 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I BRAIN 

2 SPINAL CORD - 1 

3 SPINAL CORD - 2 

It EYE 

5 P ITU IT ARY 

6 Cys t 

7 MAMl·1ARY GLAND 

8 Lactiferous secretion in ducts 

9 ESOPHAGUS 

10 LUNG 

II Bronchopneumonia. chron i c 
12 TRACHEA 

IJ LIVER 

I" STOMACH 

15 SMALL INTESTINE - DUODENUr~ 

16 LARGE INTESTINE - COLON 

17 SPLEEN 

IB KIDNEYS 
19 THYMUS 

20 Cysts 

I -

3775 

X 

X 

X 

X 

X 

L 
2/F 

X 

L 

2/F 
X 

X 

X 

X 

X 

X 

X 

X 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTruv1USCULAR TOXICITY STUDY 
OF ANORDRIN IN FEMALE BEAGLE DOGS 

4.0 mg/Kg 

3781 3782 3786 

X X X 

X X X 

A A A 

X X X 

A X L 
2/ F 

X L X 

3/ F 

X X X 

X X X 

X X X 
X X X 

X X X 
X X X 

X X X 

X X X 

X X X 

L X X 

2/F 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I THYROID(S) -
2 PARATHYROID(S) 

3 PANCREAS 

!t URINARY BLADDER 

5 UTERUS 

6 OVARIE(S) 

7 CERVIX 

B LYMPH NODE 

9 STERNUt-l 

10 SKELETAL r'lUSCL E 

II HEART 

12 AORTA 

I J ADRENALS 

14 

15 

16 

17 

18 
19 

20 

I -

3775 

X 

A 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRN1USCULAR TOXICITY STUDY 
OF ANORDRIN IN FEMALE BEAGLE DOGS 

4.0 mg/Kg 

3781 3782 3786 

X A A 

X f\ il., 

X X X 

X X A 

X X A 

X X X 

X X A 
A X X 

X X X 

X X X 

X X X 

X X X 

X X X 

I 

GROUP 
INCIDENCE 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I BRAIN 

2 SPINAL CORD - 1 

3 SPINAL CORD - 2 

Ij EYE 

5 PITUITARY 

6 MAHf'IAR Y GLAND 

7 Lac t i f e 1'0 u s secr-etions in aucts 

a ESOPH.l\GUS -
9 LUNG 

10 Bronchopneumonia, chronic 

II TRACHEA 

12 LIVER 

1 J STOt1ACH 

I ~ SMALL INTESTINE - DUODENUM 

IS LARGE INTESTINE - COLON 

16 SPLEEN 

11 KIDNEYS 

18 THYMUS 
19 THYROID(S) 

20 PARATHYROID(S) 

I I 

3776 

X 

X 

A 

X 

X 

L 

2/F 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
A 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRN1USCULAR TOXICITY STUDY 
OF ANORDRIN IN FE~~LE BEAGLE DOGS 

- 10.0 mg/ Kg 

3779 3784 3785 

X X X 

X X , X 

A X A 

X X X 

X X X 

L L X 

2/ F 2/F 

X X X 

L X X 

2/F 

X X v 

" 
X X X 

X X X 

X X X 

X X X 

X v X " 
X X X 

X X X 

X X A 
A X A 

.-

GROUP 
INCIDENCE 

! 

3/4 

1/4 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

1 PANCREAS 

2 URINARY BLADDER 

3 UTERUS 

~ OVARIE(S) 

L CERVIX 

6 LYMPH NODE 

7 STERNUM 

8 SKELET AL ~'USCLE 

9 HEART 

10 AORTA 

II ADRENALS 

12 

I J 

I~ 

IS 

16 

17 
18 
19 

20 I 

II -

3776 

X 

X 
X 
x 
X 

A 

X 

X 

X 
v 
1\ 

X 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTmv1USCULAR TOXICITY STUDY 
OF ANORDRIN IN FEMALE BEAGLE DOGS 

1 G. a mg/ Kg 

3779 3784 37851 I 
X X X 

X X X 
X X v 

i\ 

x x x 
X X X 

X A A 

X X X 

X X x 
X X X 

X X X 

X X X 

GROUP 
INCIDENCE 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I BRAIN 

2 SPINAL CORD - 1 

3 SPINAL CORD - 2 
lj EYE 

5 PITUITARY 

6 MAM!~ARY GLAND 

7 ESOPHAGUS 

B LUNG 

9 TRACHEA 

10 LI VER 

II STOMACH . 
12 SMALL INTESTINE - DUODENUM 

I J LARGE INTESTIr~E - COLON 

14 SPLEEN 

15 KIDNEYS 

16 THY~lUS 

17 Cysts -
18 -(HYROID (S) 
19 PARATHYROID(S) 

20 PANCREAS 

HISTOPATHO~OGY INCIDENCE TABLE 
90-DAY INTRAHUSCULAR TOXICITY STUDY 
OF ANORDRIN IN FEMALE BEAGLE DOGS 

III - Vehicle Cont ro 1 

3777 37781 3780 3783 

X X X v 
1\ 

X X X X 

P. A A " t-\ 

X X X X I 
A X X X 

X X v v 
1\ 1\ 

v X X X 
, 

1\ 

X X X X 

X X y X 1\ 

X X X X 

X X X X 

X X X X --X X X X 

X X X X 

X X X X 

L X L X 

2/F l/F I 

A A A A 

A A A A 
X X X X 
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~ 

5 

6 

7 

8 

9 

10 

II 

12 

13 

I ~ 

15 

16 

17 

J 8 

19 

20 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I URIrJARY BLADDER 

2 UTERUS 

3 OVARIE(S) 

4 CERVIX 

5 L Yf.1PH NODE 

6 STERNUt·l 

1 SKELETAL ~lUSCL E 

S HEART 

9 AORTA 

10 ADRENALS 

II 

12 

I J 

14 

15 

16 

11 

18 
19 

20 

III 

3777 

X 

X 

X 

X 

A 

X 

X 

X 

X 

X 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRN1USCULAR TOXICITY STUDY 
OF ANORDRIN IN FEHALE BEAGLE DOGS 

- Vehicle Control 

3778 3780 3783 

y X y 

X 1; .x 
X X X 

X X X 

~ X X h 

X X X 

X X y : 

X X X 

X X X 

X X X 

GROUP 
INCIDENCE 

, 
2 

) 

4 

5 
6 

7 

8 

9 

10 

II 

12 

I J 

14 

~ 16 

17 

18 

19 

20 -
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DONOVAN E. GORDON. D.V.M .• PH.D .• L TO. 

CVcuWao"Y fPa1Iad.tx;y t2~n1 
833 KIMBALL ROAD 

HIGHLAND PARK. ILLINOIS 60035 

Ms. Jill C. Pena 
Toxicology Research Laboratory 
Department of Pharmacology 
University of Illinois 
835 S. Wolcott Street 
Chi cago, I L 60612 

Dear Ms. Pena: 

August 12, 1986 

I am submitting herewith my histopathology report prepared in connection 
with Project No. 0004, Part I, which pertains to the gO-Day Toxicity 
Study of Anordrin in Female Cynomolgus Monkeys. 

DEG:pw 
Enclosure 

Sincerely, 

'71 
Donovan E. Gordon, D.V.M. 
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Testing F~cllity & Addres~ Spongor 
Donovan E. Gordon, O.V.H., Ph.D., Ltd. Toxicology Res2arch laboratory 
833 Kimball, Highland Park, IL 6003? University or IL, Chicago, IL 60612 

Study Tltlo 

gO-Day Intramuscular Toxicity Study of Anordrin In Female 
Cynomolgus Monkeys 

S~udy Number Sumnary Date 

Project No. 0004, Part I August 9, 1986 
-

A histopathologic examination was conducted on Hematoxylin-eosin stained 
sections of selected tissues from a total of 16 female cyn~no1gus monkeys that 
were sacrificed at the conclusion of the above study. The tissues submitted 
for examination, by light microscopy, consisted of brain, spinal cord (2 segments) 
eye. p"ituitary: mar!!T1ary gland, esophagus, lung, trachea, liver, stomach, small 
and large intestine, spleen, kidneys, thymus, thyroid, parathyroid, adrenals, 
pancreas, urinary bladder, uterus and cervix, ovaries, lymph node, sternum with 
skeletal muscle, heart, aorta and gross lesions. 

A total of 388 slides containing stained tissue sections were received in 
two separate shipments on July 1 and 31, 1986 from Propath, Inc., 1080 Nerge 
Road, Elk Grove Village, Illinois~ where they were prepared. 

The necropsy of animals, collection and fixation of tissues were conducted 
by the Toxicology Research Laboratory at the University of Illinois in Chicago. 
I11 i no is. 

The experimental group descriptions are as follows: 

Experi men ta 1 
Group 

I 
I I 

I I I 
IV 

Treatment 
Anordrin, 0.4 mg/Kg 
Anordrin, 4 mg/Kg 
Anordrin, 20 mg/Kg 
Vehicle Control 

Number of 
Animals 

4 
4 
4 
4 

All histologic changes observed in the tissues examined were recorded in the 
accompanying "Histopathology Incidence Tables" which are identified by experimen
tal group and animal number. These tables also constitute an accountability of 
all tissues submitted by examination. The grading syst~n 0nd abbreviations used 
in the pathology tables are as follows: 

Grade 1 - r~i nima 1 severity X = Within norma 1 1 imits 
Grade 2 = r~i 1 d sever i ty L = Microscopic lesion 
Grade 3 -- Moderate severity F = Focal 
Grade 4 = Ma rked severity M = Mul tifocal 

A = Ti ssue absent D Diffuse 

Tile incidences of microscopic lesions are summarized by group and sex in the 
r.:!thology Appendices as follows: 

Pathology Appendix A: Inci~ence of Lesions Considered 
to be Treatment Related 

Pathology Appendix B: Lesion Incidence Comparison Table 

i 

I 



Pathology Appendix C: 

Pathology Appendix D: 

Resul ts 

Histopathology Lesion Severity and 
Incidence Table 

Page No. 2 of 18 

Correlation of Gross and Microscopic 
Findings 

Treatment-related changes were confined to the mamary tissue of test 
animals in Groups I, II and III which are summarized in Appendix A. The changes 
consist of a dose-related incidence of diffuse lobular hyperplasia of mammary 
gland tissue and lactiferous secretions. These changes were graded as minimal 
to mild in relative severity. The above changes W2re not evident among the 
vehicle control animals. 

The remainder of the tissue chcnges observed among the vehicle control 
and test animals were regarded as lesions of naturally occurring diseases 
unrelated to the test material. The overall incidence and relative severity 
of these changes were similar, in most instances, among the vehicle control and 
test groups. 

Discussion 

Treatment-related changes ascribed to the systemic effects of Anordrin over 
a gO-day period were conf"in;;!d to the mammary gland tissue of 3/4, 4/4 and 4/4 
female monkeys at the 0.4, 4 and 20 mg/Kg dosage levels, respectively, which 
consisted of mammary gland hyperplasia with lactiferous secretions. These 
findings were of minor toxicological significance. The no-effect level of 
Anordrin with respect to these changes was not established in this study. 

d-A~ 
Gordon, D.V.M. 

Diplomate, American College of 
Veterinary Pathologists 



PATHOLOGY APPENDIX A 

INCIDENCE OF LESIONS CONSIDERED 

TO BE TREATMENT-RELATED 



INCI DENCE OF LES IONS CONS I DERED TO BE TREATt1ENT RELATED 

TISSUE 
LESION{S) 

MAMMARY GLAND 
Hyperplasia, lobular 

Lactiferous secretions 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS ~10NKEYS 

GROUP I GROUP II GROUP III 
0.4 mg/Kg 4 mg/Kg 20 mg/Kg 

( 4 ) (4) (4) 

3/4 4/4 4/4 

2/4 4/4 3/4 

Code: ( ) : number of animals for which tissue was represented 

GROUP IV 
o rng/Kg 

(4) 

0/4 

0/4 

r--' 

!--. 
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PATHOLOGY APPENDIX B 

LESION INCIDENCE COMPARISON TABLE 



TISSUE 
LESION(S) 

BRAI N-CEREBRUM & CEREBELLUM 
SP I NAL CORD-l 
SPINAL CORD-2 

EYE 

PITUITARY 

MAA'1ARY GLAND 
Hyperplasia, lobular 
Lactiferous secretions 

ESOPHAGUS 
LUNG 

Lung mite pigment 
Bronchiolitis, chronic, parasitic 

TRACHEA 
LIVER 

Mononuclear cell infiltrate, portal 

STOMACH 

St~ALL INTESTINE-DUODENUM 
LARGE INTESTINE-COLON 

Co 1 i tis, parasitic (Oesophagostomum 

SPLEEN 

LESION INCIDENCE COMPARISON TABLE 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDHIN IN FEMALE CYNOMOLGUS ~lONKEYS 

pp. ) 

GROUP I 
0.4 rng/Kg 

(4 ) 
( 1 ) 

(0) 

(4) 

( 4) 

(4) 
3/4 
2/4 

( 4) 
(4) 

3/4 
1/4 

( 4 ) 
(4) 

0/4 

(4) 
(4) 
( 4) 
0/4 
( 4 ) 

GROUP II 
4 mg/Kg 

(4) 
(0) 

( 0) 

(4) 

( 4 ) 

( 4 ) 

4/4 
4/4 

(4) 
( 4 ) 

2/4 
0/4 

(4) 
(4) 

2/4 

( 4 ) 

( 4 ) 
(4) 

0/4 
(4) 

GROUP III 
20 mg/Kg 

( 41 
( 2) 
(0) 
( 4 ) 

( 4 ) 

( 4 ) 

4/4 

3/4 

(4) 
(4) 

0/4 
0/4 

(4) 

(4) 

1/4 

(4l 
(4) 
( 4) 
0/4 
(4) 

,...-~~. , \ - .... "mh.., ... nF ~nirnals for which tissue \ias reor\~sented 

GROUP IV 
o mg/Kg 

(4) 
(3) 
(0) 

(4) 

(4) 
(4) 

0/4 

0/4 

(4) 
(4) 

0/4 
0/4 

(4) 

(4) 

2/4 
(4) 

(3) 
(4) 
1/4 
(4) 

I 

~ 

-
:lb. 

~ 

i -



TISSUE 
LESION(S) 

PANCREAS 
THYROID(S) 
PARATHYROID(S) 

ADRENAL(S) 

KIDNEYS 
Ne;Jhritis, chronic, bilateral 

Nephri ti s. chronic, unilateral 

Fibrosis, cortex, unilateral 
URINARY BLADDER 

Cystitis, chronic 
THYMUS 

Cysts 

UTERUS 

CERVIX 
In fl amma t ion, chronic 

OVARIES 
Cysts, follicular, unilateral 

LYMPH NODE 
STERNUM 

LESION INCIDENCE COMPARISON TABLE 

90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS HONKEYS 

GROUP I 
0.4 rng/Kg 

(3) 

( 3 ) 

( 1 ) 

(3) 

(4) 
1/4 

1/4 

0/4 
( 4 ) 

1/4 
( 4 ) 

0/2 

( 4 ) 

(4) 
1/4 

( 4 ) 

0/4 
( 4 ) 
( 4 ) 

1 

'. -0 

GROUP II 
4 rng/Kg 

(4) 

(4) 
( 4 ) 

(4) 

(4) --
0/4 

0/4 

0/4 
(4) 

0/4 
(2) 
0/2 

(4) 
(4) 

0/4 

(4) 

0/4 

(4) 
(4) 

GROUP III 
20 rng/Kg 

(4) 
( 4 ) 

( 2) 
(4) 

(4) 

0/4 

0/4 

1/4 
(4) 

0/4 
(2) 
1/2 

(4) 
(4) 

0/4 

(4) 

0/4 
(4) 
(4) 

I \ - - .. ~h<"> .... ,....F :.nimals for which tissue was represented 
:,~" "R 

GROUP IV 
o mg/Kg 

(4) 
! (4) 

( 2) 

(4) 
(4) 
0/4 

0/4 

0/4 
(4) 

0/4 
(2) 

1/2 

(4) 
(4) 
0/4 

(4) 
1/4 
(4) 
(4) 

\ 

-~ 

Paae f) of lR 

I 
I 
i 
r 
I 

! 
! 



.... 
c 

,TISSUE 
LESION(S) 

! SKELETAl MUSCLE 

I Parasitic cysts, Sacrosporidia 
HEART 

Fibrosis, myocardial 
~ocdrditis, chronic 

I AORTA 

11 

I 
! 
I 

i 

spp. 

\ 

LESION INCIDENCE COMPARISON TABLE 

SO-DAY INTRP~USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS ~10NKEYS 

GROUP I 
0.4 mg/Kg 

(4 ) 

3/4 

(4) 

1/4 
0/4 

(4) 

GROUP II 
4 mg/Kg 

(4) 

0/4 
r--

(4) 

0/4 
0/4 

(4) 

f--

GROUP ~.II 

20 mg/:<g 

( 4 ) 

0/4 
(4) 

0/4 
0/4 

(4) 

. . Code: ( ) ~ number of animals for which tissue was rpnrp~pn~Qn 

• 

GROUP IV 
o mg/Kg 

(4 ) 

0/4 
(4 ) 

0/4 
1/4 
( 4) 



PATHOLOGY APPENDIX C 

HISTOPATHOLOGY LESION SEVERITY 

AND INCIDENCE TABLE 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I BRAIN-CEREBRlJM & CFREBELllJ~1 

2 SPINAL CORD-1 

3 SPINAL CORO-2 

It EYE 

5 PITUITARY 

6 MAMMARY GLAND 

7 Hyperplasia, 10 bu 1 a r 

B Lactiferous secretions 

9 ESOPHAGUS 

10 LUNG 

II Lung mi te pigment 

12 Bronchiolitis, chronic, parasitic 

13 TRACHEA 

I~ LIVER 

15 STO'1ACH 

16 SMALL INTESTINE-DUODENUM 

17 LARGE INTESTINE-COLON 

18 SPLEEN 
19 PANCREAS 

20 THYROIDS 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRM1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

I - 0.4 mg/Kg 

5199 5201 5204 5212 

X X X X 

X A A A 
A A A A I 

X X X X 

X X X X 

L L L X 

1/0 1/0 11/0 

1/0 1/0 

X X X X 

L L L X 

2/F 2/M 2/~1 

3/F 
X X X X 

X X X X 

X Ix X X 

X X X X 

X X X X 

X X X X 

X X A X 

XX XX XX AA 

LaGondl L 0 I1I,rc .. ~I' Lc&lc:ah) I. AI .. IQ;!)I I • SoolllMf fOoK ... 
a c ~l ~ra~lo l • nlld r • '~,.I 
p c PrO~C"I. ~ oredo ) - ~'oIC n • nulil'~.e 

GROUP 
INCIDENCE 

-
-

r 

• 
] 

~ 

C 
_I 

t -
3/4 L1 
2/4 f 

c 

It 

3/4 • 
1/4 t: 

I . 

I j 

II 

I, 

e' 
It 

1 

2. 

A 0 111111"'" 8."",[ b. - "'",LA"I ~worll\1 O· DIII",,,o Page 7 of 18 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

PARATHYROIDS 
I ADRENALS 

~ KIDNi:YS -
I Nephri ti s, chroni c, bi latera 1 
. Nephritis, chronic. unilateral » 

) URINARY BLADDER , Cy~titis , chronic 

~ THYMUS 

~ UTERUS 

10 CERVIX 

" InflallTllation, chronic 

'2 OVARIES -
Ij 

, 
LYMPH NODE 

-

lfa STERUM 

15 SKELETAL I~USCLE 

16 Parasitic cyst(s), Sarcosporidia spp. 

11 HEART 

18 Fibrosis, mj'of.ardial 
19 Mvor:drd~ chronic 

20 AORTA 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAMUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

I - 0.4 mg/Kg 

5199 5201 5204 5212 

AA XA AA AA 
XA XX XX AA 

XX LL XL XX 

3/F 

2/F 
X X L X 

2/0 
X X X X 
v X X X " 
X L X X 

2/0 
XX XA XX AA 

X X X X 
X X X X 
X L L I 

'-

P P P 
L X X L 

2/F 

lJF 
X X X X 

t.~. __ .. -..1.. .. __ .1 

• I 

I 

-

I .. nl .. Ir»1 
3 m ~lld 

] 0 ~r.'G 
It. _ M ....... _ .... _ ................... 

~~"'-----~~ 

, D Sflll,", flKUIl 
r • Icc; •• 

: : ~!~~~., Pagd 

GROUP 
INCIDENCE 

, 
2 -
} 

1/4' l 

1/4: I 

f 

1/4 
I 

.' 

I 

1 /~ I 

G 

I 

I I 
i I 

3/4 I 

• I 

1 /1\ 
, , 

1/4 

'of 18 
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TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I BRAIN-CEREBRUM & CEREBELLUM 

l SPINAL CORD-l 

3 SPINAL CORD-2 

~ EYE 

5 PITUITARY 

6 MAMi~ARY GLAND 

7 Hyperplasia, lobular 

8 Lactiferous secretions 

9 ESOPHAGUS 

10 LUNG 

! I Lung mite pigment 

12 TRACHE;' 

n LIVER 

Il, Mononuclear cell infiltrate, portal 

IS ST~ACH 

16 SMALL INTESTINE-DUODENUM 

t7 LARGE INTESTINE-COLON 

18 SPLEEN 
19 PANCREAS 

20 THYROIDS 

HISTOPATHOLOGY INCIDENCE TABLE 
gO-DAY INTRAMUSCULAR TOXICITY STUDY O? 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

I I - 4. 0 mg / Kg 

5194 5205 5213 5214 

X X X X 

A A A A 
A A A A 
X X X X 

X X X X 

L L L l 
2/0 2/0 1/0 2/0 
1/0 1/0 liD 1/0 
X X X X 

L L X X 

2/F l/F 

X X X X 

L X X L 

1 IF 1/1-1 

X X X X 

X X X v 
1\ 

X X X X 

X X X X 

X X X X 

GROUP 
INCIDENCE 

lJ. Iii 

4/4 

2/4 

2/4 

XX XX XX XX =l 
~GGc=d1 L G nl"o'~I' Lc.t~(~. !. nl"laal 

! 0 ~, ea~thcblc J • nlld 
p 0 PIC".', ~ OlcOo 1 • ~1.lo 

f • ~Ih"', 'oK" 
r • fQo;.1 
n • n..1I1"a~.1 

D:ono a n-F 'Cl 

, 
2 

1 
t:a 

5 
6 

J 
[ 

( 

H 

11 

D; 

I 

t· 

I 

i 

• 
I 
] 

• 



TISSUE GROUP 
LE~ION(S) 

ANIMAL NO. 

I PARATHYROIDS 

2 ADRENALS 

3 KIDNEYS 
-

14 URI Nf"RY BLADDER 

S THYMUS 

6 UTERUS 

1 CERVIX 

8 OVARIES 

9 LYMPH NODE 

10 STERUM 

II SKELETAL MUSCLE 

12 j 
HEART _. 

, 
AORTA n 

I~ 
. ". -

IS 
.6 

11 

18 
19 

20 

HISTOPATHOLOGY INCIDENCE TABLE 
gO-DAY INTRAHUSCULAR 'I'OXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

II - 4.0 mg/Kg 

5194 5205 5213 5214 

XA XX XX XA 
XX XX xx xx 
XX 'IX XX XX 

X X X X 

A X A X 

X X X X 
X X X v 

" 
AX XX XX XX 
X X X X 

X X X X 

X X X X I . 
X X X X 

~ 

X X X X 

,UUOIUlfllc l.,I .. 'I) I. ,,1 .. 1_1 , • $011, ... , 'WCIA 
.... '~~I. J • "II~ r • f~61 

...... AU er~ J • ~..... ~ " nuh""61 
:!.~we ..... , , • ~~ S.",'l, j • • 6"~ 

CROUP 
INCIDENCE 

--
I 

, 

! 

i 

8 

2 

J 
~ 

j 

~ 

J 
a 
c: 
-" 

Ie 

II . : 
• 
I' 

! , 
f 

I 

P 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

1 BRAIN-CEREBRUM & CEREBELLUM 

2 SPINAL CORD-l H SPI~_AL CORD-2 
~ EYE 

5_ PITUITARY 

6 MAMMARY GLAND 

1 Hyperplasia, 1 obu 1 ar 

8 lactiferous secretions 

9 ESOPHAGUS -
10 LUNG 
II TRACHEA 

Il LIVER 

13 i>t-.::;nol1ucl ear ce 11 ; nfil tra te, porta 1 

Ita STor~ACH 

;5 SMALL INTESTINE-DUODENUM -
I tJ LARGE INTESTINE-COLON --
~17 SPLEEN 

H~ PANCREAS -19 THYROIDS 

20 PARATHYROIDS -

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRAHUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

III - 20.0 mg/Kg 

5191 5197 5200 5203 

X X X X 
X A A X 
A A A A 

X X X v 
1\ -

X X X X 
L L L L 

I 2/0 2/0 2/0 210 
liD 1;0 liD 
X X X X 
X X X X 

X X X X 

X X L X 

l/F 

X X X X 

X X X X 

X X X X , 

X X X X 

X X X X 

XX XA XX XX 
XA XA AA AA 

t-

~.~I L" nluotw;al, LetiCIa'" I. ,,1 .. 1_1 , • kolla.,., 11K ... 
I • ~l ~r~~I. J • "II~ r .IgL.' 

GROUl? 
INCIDENCE· 

B 

2 
I ) 
I , 

I 

( 

.1/4: . 
3/4 t 

r 

81 

• 
t 

1/4 I 

I 

I 

I 

I 

5 

] 

., 

~ • 'ra'cal, QU oredo ) • ~r.l. " • ~III'QC.I 
r, .. II ........ A!Uftlll II .. n.,..utill ~_rll. D. ,)I!' .. ~. Page 11 of 18 



TISSUE GROUP 
LESION(S) 

ANIMAL NO. 

I ADRENALS 

2 KIDNEYS 

J Fibrosis,cortex, unilateral 

q URINARY BLADDER 

5 THYMUS 

6 Cysts 

1 UTERUS 

S CERVIX 

9 OVARIES 

10 ~YMPH NODE -
II STERNUM 

12 SKELETAL MUSCLE 
I] HEART 

I~ AORTA -
15 
16 

17 
18 
19 -
20 

HISTOPATHOLOGY INCIDENCE TABLE 
90-DAY INTRMWSCULAR TOXICITY STUDY OF 
ANORDRIN IN FE~~LE CYNOMOLGUS MONKEYS 

I I I - 20.0 mg/Kg 

5191 5197 5200 5Z03 

XX XA XX XX 
XX ' XX XX XL 

2/F 
X X X X I 

L~--i' 
A L A X I 

2/F I I 
X X X X 

; l I • let,/ - \-X ' X I A 

I I XX XX XX XX 
X X X X 

I 

X X X X 
-{ 

v X X X " 
X v X X " 
X X X X 

i 

~ 
L ... cd; "l"o'~I' lOll_hI I. 111 .. 1_1 , • suu,", roK.,.. 

I ac_I~4bIG J • "114 r • f~.1 
"110.-01'. AU ,'ado ) • AQoiool.'. '" • Mull I 'ace' 

A • lIuwe ~'CAl fI • ~~ ~wa'h, I). IUU .. ,. 

GROUP 
XNCIDENCE 

-. 
1/4 

~ 

, 
2 

) 

~ 

[ 

! 

6 - .-
( 

I· 

I 

L 

I 

8 I 

I 

•• 
I 

i 
'\ 

2 
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\...J 
HISTOPATHOLOGY INCIDENCE TABLE 

90-DAY INT~MUSCULAR TOXICITY STUDY OF 
ANORDRIN IN FEr-'illLE CYNOMOLGUS MONKEY~>" 

"ISSUE 
L8SIO~(S) 

GROUP IV - Vehicle Control 

ANIMAL NO. 5193 5195 5211 5215 
I 
I 

~D~~B~ru:~~IN~-~C~ER:E~B~::M~&~:C:ER:E:B:EL:L:UM~==============::X==:~X==~~X~==:-I~1.Y=~+I·,~~~~~II-_~_-_-+r_----~4--------!!====~~1-.-_-!. SW~l C0!i'l-l _ A X , X_ 'i 

:ll SPINAL CORD-2 A A A I A I 
~ EYE X X X X 

c. PITUITARY X X X X I 
~~------------------------------------4----+--~~--+----~--~----+---~~---~--~---6 ~JIJ:;r4Af<Y GLAND X X X X ! 
i ESOPHAGUS X X X , X 
~--~~----~--~----~----~---+--~--.~-~--~~--~~~+-~ o ~UNG I X X X I X I 
9 TRACHEA X X X ! X I 
&IO~lI=V~ER~~~~~----------------~X--~X--~-L-_-U r~. --4j---~---~--~~+-~ 

~a~e~_M_o_n_o_n_uc_'=,e~a_r __ ce_l_l __ i_n_fl_·l_t_r_a_te~,~p_o_r_ta_l ________ ~ ____ +-__ -+_2~/F __ +-l~/_t1~1 ____ ~ __ ~I __ ~~,+J __ ~' __ ___ 

12 STfl4ACH X X X X 
~---+----~-----+----~----~----+----+----+---~ 

B) St-tAlL INTESTI NE-DUODENLM X X A X 1- _. I 
~~---------------------------=~-----------~--~----~--~---'~!----~--~----~I----~--~ 
~I~~L~A~ __ E_I_N_TE_S_TI_N_E-_C_OL_O_~ ________________ ~~_~ __ ~I_X __ 41_X~~I __ ~I~ __ ~i ---ri---+I,---+t--~I 
15 Colitis, parasitic (Oesophagostomum spp.) 3/F J I I 

~----------~----~-4--~~:~=t='--~~_~-I--' .6 SPLEEN X X X .- ---1 
~17~P_A_HC_R_E_~ ______________________________ -+_X ___ r~X==~+-X--~ .~ 

.8 THYROIDS XX XX XX I xx I I 
19 PARATHYROIDS XA AA XX AA 

20 ~RENAlS XX XX XX xx 

&.eoct::ld; L" nlulaC"?', lOf"~(D) I .. nlul£>!ll , • ~IIUI" fu;;Y~ 
" • !:!:,. """m.l>, .. ~11!l ;I '" flll04 r • r", •• 
P e PIC'SK'. ou Q'c6~ ) - r~r.lo n • nulllt~.D 

GROUP 
INCIDENCE 

--
. 

I 

, 
2 

3 
It 
c; 

6 

7 

B 

'-; 

, l 

2/4 
~-

I ' 
:--

L 

I 

(-214 
i' 

I 

I, 

I 

f 
I 

1 
~ 

L 
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III STOPlI.TIIOLOGY I NC I DLNCL TABLE 
90-DAY INTR.A!-1USCULAH TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

r---------~-----------------------------------------------

GROUP IV - Vehicle Control 

IS I =t - I 
16 -[ I 
~17~--------~-·~---~------------------+I--~r--~--·-+--------+----·t,---"--~l ---+---+----~--~ 
~-----------_-__+_-_t__-L I i L-_-"~ --t--f---+---~ 
~'8~---------------------________ ~-+ __ -4~-4 __ -41 __ -4 __ ~ ~" __ ~ __ ~ __ ~~~ 
19 i' I 

----+---~----~~~ 
20~ _________________________________________ ~ ___ !~1 ____ ~ __ ~ __ ~ ____ ~_ L- __ ~. _____ ~ __ ~ __ ~ 

I 

I • "' .. '~I I • ~111", f~ .. " 
~ • RII,. f • fo.. •• 
) • r~141~ ~ • ""I&.to<.' 
~ • r'&ll ... e! $~"Qrllr .',. IHfh,u Pa~ 

GROUP 
INCIDENCE 

I 
I 
') 
~ 

-- ~ 

11 Z 1.,.i 
5 
6 

7 

1 /4 8 

9 
10 

II 

12 

1/4 ..!l -
I ~ 

i ~ 

Ii 

I -
.,~ r-1 

i 
I 

I 
I 

I . , 

r-=ft I:,.",. c.==u .: 
~~ 
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PATHOLOGY APPENDIX D 

CORRELATION OF GROSS & MICROSCOPIC FINDINGS 



CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
90-DAY INTRM1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOHOLGUS HONKEYS 

I Species ___ P ... r_l_·fTl ... a_t_e ____ _ Sex __F_er_lla_1_e __ ......... G rouE=> Numbe r _....,..._!.c.. _____ Oosag e Leve 1.-;O_._4~m_9j",i/ K.-;'9 .... ___ _ 

[~:=I-: ~~:e ~ _ • ~oss_~=:~~~J:=. Mi~==rOSCOPi......."..".,C Ob~ser~vation~s 
Left Adrena 1 i Sma 11 er than nonlla 1 ~ 5212 Tissue not examined 

~==~==~?=r-~-~-~,-;=~~~~~~~~~~~ ~~~~~=_==~~,)~ ____ ==== ______ ~ ______ ~ __ =_ __ ==~ 

II 
~~~==~~~~~=-~~~~~- ~~~~~ I~' ~------~-------~ 

:~=~--~ -,-- -~- 1 
~--=~~~-~---.-~=-=----=------------~.----.~~---~----------------------~---------~----------------------------~~~I ,I N D 

t~=""""""===(a:~==,_.,===-""== '" =,-======""",,", =""~'='= ========""""""""-~---------i' 
I I j ! 

r~======~iF===-~=======~-·=--=-=~-=~-==-J---- ===~==-== I----------------'--------------~, 

~=-~~r~-------------------------, ----------------~I~' ----------------------------~ B =- ~1~-.-~~~~-.-~==--=--=--=-....... ............jj 
[ . =-!~-

I=-
I 

------~i-= 

1
1,' \~I ---------------------=----~ 
~~~~~~~~~----__ ----~~~~~--~--~~===-~~L-=-=~~~--------------~ ( \ ~\--

, 1 



CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
90-DAY INTRM1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CY!'-JOHOLGUS MONKEYS 

Spec ies ___ P_r_i_m_a..,t_e ______ _ Sex __F..,;e;".m;.;,a.,..;l.,;e;..." ..... __ G rou::> N umbe r __ ._. __ U~.-...... __ Co s ag e Leve 1 __ 4_o_0_m ... g .. I_K ... 9 ..... ___ _ 

Animal 
Number 

5213 

Tissue 

Heart 

Gross Observations Microscopic Observations 

===l~ 
=---.. = ~'"' Discolored=:~~"= 4=y"==~::* .,.0= 

f' 

~=5=2:O:::1=4==0===H=ea=rt========- [ Less Finil ~='~=~No~~----' 

-- --------,~~~)~~~.~=-------------=-.--~----------=-~ f, 
Skin-base of tail Swollen " Tissue not examined 

~== ______ ~==-=-=--==-====-__ =-__ -=c=.==~~l=-~--=--===--=====-~=-==-==----=:~~~--~-------=----~ 
~ ____ -{; ... _-S_k-i_n_--p-e-r~i-v-u-l-v-a-r------_;i_L--s-w~o~ll_e_n~_______ • __ _ ~--T~.i_s-s_u-e_n-o-t-e-x-a-rn-i .Il __ e_d _______ ! 

~ 

H 
1=="""""== ...... """""=-{l= ...... =-============~==~~~~~~c:;~ ..... ~~~.~J'~~:::o:u:z:::asa=~=== ___ ~~=-"'--...-=-,.,..".--=-""'""' ...... -li 

~ 
I===-;m::>ol--o----=-----=----~-}o! --......,.~~---=-""""-----"j- ----===--

l-------
~==_=_===~=--=--==-=-=~------, __ ~=--= __ _?-=-=~,=---===~=='~=-N~====ti.=-=_L~===___=~~~~~=- ====~=-= 

!; 

ij 

===~~~_=_-_-~-~J=~~-=~~~~~~=~~----~ ,~- -- r -:" ~ = -
r~ ~ --I· 

---'I' _.~o~~~--~~~~--~-_~ ___ -=--
Ii 

==-=====~1)=--==-=---=---~~----=~~ ~~=--~~.-----=-w=-====----------===--~=-----=---~f 
______ ~{~--------------------~ ~ J~---~------------------------_t 

~ ~ ! 
_ ...... ==-=""""'~""""="""""""""'=== ........ ~=_""'"'=>=-"'"""''''''"''''_==='Td.\.J''''''''''= !!!l'-.. =:s:::m: ... ~_=~~~.!.J::...~~L~~ dl 
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Primate Species ____________ __ 

=' 

Animal 
Number Tissue 

.-

5191 Urinary Bladder 

5197 Ovaries 
I 

Inguinal Lymph Node 

=-

CORRELATION OF GROSS AND MICROSCOPIC FINDtNGS 
90-DAY INTRP~1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CYNOMOLGUS MONKEYS 

Sex F ema 1 e I I I 20 0 / K ________ Grou? Number _________ Dosage Level . rng 9 

1 
Gross Observations U Microscopic Observations 

I-==~, 
r. 
I, 
f· 
ti 

'="""'" '"w 

I Stone 

::iC .. = •. ::::;:l:.=:·_.-............ ""-"~~ W:S:::~i( , 
~ 

1 rl 1 Ulllen u None* 
~="' ~ 

~=::----~ - WI:::=S::=s::;;;:t< =Z-...J: ...... ~ 
t 

Cysts, bilateral 'i 

~ None* 
~~a: ~_-==:t:::=, =""-==== ......... I~ 

Enlarged T-issue not exami;1ed 
Ii 

= == 
r -,- ~ 

Ii ,1 

= ~-= 
~ 

"-If 
I 3 Ii 

~ 
!\ 
f. 

;>= DoI>M" 

~ 

~ • 
tl 
~ 

I 
". -_I 

"'- jl 
ID 

-~ 
~ • 
n 

~ I, 

i 
I 

~ 
-. 

(" \ 
*macrosco)Jobservation unconfinned 

-~-

\ 
I 
I 

j 
I -



Species ____ P_r_i_m..,d_t_e ____ _ 

Animal 
Number Tissue 

· , 
\ ,I 
',--,,' 

CORRELATION OF GROSS AND MICROSCOPIC FINDINGS 
90-DAY INTRM1USCULAR TOXICITY STUDY OF 
ANORDRIN IN FEMALE CY:~OHOLGUS MONKEY::; 

Sex F em ale I V 0 mg / Kg _________ Grou~ Number ________ Dosage Level __ ......... _______ _ 

Gross Observations Microsco~ic Observations 

~=======-~~ __ ~ __ ------------------------~----------------~,----~---=------------_{~------=========-__ _======-=__<== ____ • _______ 03 Adhesions, bilaterdl ! 
r~one* Black specks, bilateral i 

=[-~hesio~~oab~-,d-l-l----~I-'---r~o-n-e-*-~-----------.-~-~ 
~~'.-.......,."""""""" - ... ~~= ........".,4=----)1 _ -,----~.-==~ 1_ 

5193 i Lung 
~~~~ .. ;:m:;~..,.""V!'r"' 

Urinary Bladder 

=~~~~--~J~-------------------~ 

~---=----~--==--=-----------------------r_----~----------------~-.------------I ~ 
~==~--==~=====--==-==-======-======~==~r==========-~--~~=m===--=-==-===-================---~I----=-----~--------------------------~ 
f~====== ___ ~-==_== __________ ~ ______________ ~=~=_. _ _= __ =_ ____________ =_ ______ =_ ______ ~~ ___ ~ ______ ----------__ ------__ ------~ 

'~("-;J--> ___ ---~~i--- = 1 ______ ----{iI 

~~~~....".~=.~ ... ~r~ .. 1 l--"""""-------~ - I - 1'."-----------I: 
t}=z====-<=---=------=-------;;------···.-.------~------_:--...... --~--~-___________ 2U002 __ ~ 

f 
~==__=iJ_-----;----------:.~:----~-" 

----~~jrl --------------------------------------------------~ 

*mdcroscopic observation unr:onfirmed Pa§e 18 of 18 



FINAL TECHNICAL REPORT 

I. Project Report Sua~ary 

1 . I m m uno I 0 V- i c ~) u p p r P. s s ion 0 f Fer til i t Y by S Y nth e tic Ant i g e n i c 
Determinants of LDH-C 4 . PARFR-315. Extension of PARFR-232. 

2. Erwin Goldbl~rf~. Principal Investigator. DepartJnpnt of 
Biochemist['y. Moiecillar Riology and Cell Biology. 

3. Northwestp['n Univprsity 

4. Subcontract Period 
a. March 1. 1982 
b. December 31, 1986 

5. Last Technical heport Submitted: June 26. 1986 

6. Rep0l'UIlII, f'pl'iod: June 27, 1986-December 31. 1986 

We have prf'pa['l'd synthetic antigenic pt~ptides of the sperm specific LDH
C4 isozyme to elicit an immlln~ ['esponse to the intact molecule that included 
a significant SIlPIH'pssion of fpl'~i I ity, hIe have now solved the sequence 01 
the human LDH-C,\ isozyme by cloning and sequencing cDNA fro/l a human testes 
library. Ttw ppptide lie:> 1:> hilS been synthesized. In Clddit!on. two sllrfClce 
simulation peptides wpre designed, synthesized ilnd tested for immunogenicity. 

II. Substantive Teclmical Research Report 

The objpctive 01 this project is to develop a contl'aceptive vaccine 
consisting of a synthesizClble antigenic peptide that wil I provoke antibodle~ 

against t h P. [. Illf- C <1 en z y m t~ of spermatozoa, 

B . A C com p 1 i S 11 men t s C) f t: h e Pro j e~_~ 

This work has been t'oclIsed on the immllnolo!;,ic SlIPp['pssion of f"el'ti 1 ity by 
synthetic antigenic rtetl~['minilJlt:s of the sperm-specific isozyme of lactate 
de h y d r 0 g en a s e . T his i so Z y m e j s k 11 () W nilS [. D Ii C 4 (s 0 m (! tim I' S L fl It X). T h {' 
general objective Is to dev(dop a contraceptive consisting of an antig'enic 
peptide or peptides that provoke ant Ibodif~s against LIlIf-C 4 , The rCltionaJe for 
utilizing thl, antigen is based on !.=revious work that demonstrated '-~ 

s i g n I f i (; ant I n h i bit i () n () t f (! [' til i t yin f em a J t~ m ice, [' a b bit san d h a b n () n ~ 
i m m 1I n i zed wit h L D H - C.1 ' I t i1 P P e il r s t h i1 t c i r c u 1 (I tin g a fl t i bod i ega c c P. sst h e 
female reproductive tract as a transudi1te of serum and bind to UHI-C 4 on the 
surface of spermatozoa thel'eby lmpedin!;' their transport to the site of 
fertilization. 1.DH-C 4 was the first sperm alltif~en that could be purified to 

1 



homogeneity <1lld chemically ch<1racterized, Therefore it seemed likely that 
this isozyme could form the basis of a practical contraceptive. However, it 
is unlikely that the naturHI product could be isolated in sufficient quantity 

for wide usage, particul<1rly if LDH-C1 from human testis or semen is employed. 
In addition it would be most difficult to ['ontr;Jl thp purity of the matL'rliil 

in a mass isolation scheme. () U C' s t. r <1 t e g y U1f~ 11 was to;} ttl' m p t t: 0 fin d il n 

antigen amp-nab)e to chemic;l! :;YIlth,~si!:' t() pl'ovidp tllf! l{reatf'st tl(~xitJi; ity <1nd 

ins II res pee i f i c i n' 0 f t Itei:n m IIIl e r p S I-i 0 II S e . ,\ s mill 1 peptide b e a [' l Il ~ ,1 n 
antigenic dptcf'fnillilllt I)t l.[)/l ('.! could be substituted for the n<1tuc'al product 
if it indllced ill I illlmllllP respllllse to th,' native protein, Such pepti<i"s were 
identifil~d (JV isolilt ill): trilf:ml'llts uf th!' native protein that bound [';lbblt 
anti-mollse LLlII-CI dilL! ill !. II ['[I pt'!lvul<ed ,III immllne l'espolls(' to the native 

protein, Th(' r;f'I](,['ilI f't'i!slbll ity ot' this " Ill'oach has nrH~ bc('n I'stab! ishl'd, 

We idelltiri,~d q pepJ.ic1es t.hat contained ilntir~enic delel'minilnts to which 
ant i bod i (~S t 0 L [) II C ,I C () II I Ii tJ i [I d , V.J I' S f' I I' C t (' II s P v p r a 1 () f t II I' S f' f () [' r 1I r the I' 

t est i n f; 0 II til!' b il sis () f t Ill' I r i1 C C I~ :.; sib iii l Y () nth e S 1I [' f <1 ceo f the 1 n tile t 
tetrampl' (Jlld t!ll'ir ,trllino i1('id Sf'qllPIICP dltft![,f'ncps from Sil,li Jar rr!l~i()ns ()f th~ 

somatic l<l.ct<1tp ril'lIyrirup,'t'n<lsf's. [II f:t'nl~l'ill, WI~ found that I'/e could stir.lulate 

ani m m \I Clf' I' (' S pOll S f' t () i hI' Il il t i v f' p r () t (' i 11 \'J hI' 11 \'J'~ j r.lIn u it i z EO d il n i m a I mod e I s Wit h 
S Y nth e tic pI' P tid p S (' IJ 11 j II V, it t t~ d t 0 Ii i p h t h (~ r i (l t 0 x 0 i t1 a sea r' r i e r . f.f 0 s t 

importantly, OIIt' of thl'Sf' pf'ptid('s rt'p['('s(~ntilll~ thilt part of tlw st'qll('nce 

designated S ttl 1:) of ttll' LIlli-C.! ml}]l'cllle ~"ilS lIsed as dntil~en in a ferti I ity 
t ria I. W f' d (' III () 11 :; l 1';1t I' ; j i! ',1 'i, ill II i IJ iIi 011 () f PI' P g n il n c yin 1 ,1 f e [;j il I t' b il boo n s 

t hat h it d b e {' n i fiI m II n i z I' d vi I t h t II l~ P t' P t. i L! e ri i p h the r i ,1 t 0 x 0 ide 0 n Jug- ate . The 
effect ilPl)('ilI'('d to hI' [,P\'('I'~;IIJl(', Sifillllt<l/wously, I'J(~ refined the f.lOll'cular 

structuI'C by compllter fU',lphl'~s model illP; of LUIl'C,1 from x·-ray crystallop,raphic 
dat.a, We dcv!'IOpt'ri <I mOI('Cllidl' model that l'!~vpals thut SOr.H~ of ollr ppptirlcs 

are IInlikt~ly to be accessible as dlltibody binding sites, I-/hile othel' 
dett!C'millllnts invrl!vP it l:()mhilli1t;on of l'csidllPS frol:l peptides that are distant 
in terms of S(~qIIPllCI.' hilt spatially closp in terms of position on the lnol!>cllie. 

Thus we hClvP be('11 dble to PC'{)P()SI~ two SIlI'filC!! simulation peptides and these 
have been :;ynthesized, 

An 0 the [' illl d (~X cit. i II V. i1 S IH' C t. () f () U r C' (! C P n two r k i s the i s () I at i () II () t tile 
human ldh-c r,elle, rhis ilccompl ishment l'('presents a breakthrough perlDittln~ 1lS 

to de d 1I C c the ami no a C 1 d seq u e nee 0 f n u man L lllf - C'1 ,On t. his bas 1 s lot f' h a v f! 
com p a rt~ d t It e ~) t () 1 5 pep tid P f I' () m t It (' mOil s l~ wit h 5 t () 1.5 pep t I (J I' I r () III til,· 
hum a n seq 1I !' n c I~ and fin d t h i1 t t h f~ [' t' d r p S () nl e s i ,: 11 i f i c i1 n t ,} m 1 111) ,\ I' I d 

S 1I b s tit uti () 11 s , Sin c ,~ t h f~ S t' d i t' t I' C' t' 11 C (~S il [' t' S Il ,. fie i en t t () it I r f' " t 

i m m 1I II 0 g e n i cit y Iv t~ h a v e s y n t n e s i zed t h f.' h II m iI n 5 to} 5 pep t t ct c f () r f 1I r the r 
it n a I y sis . T his p (~ P tid f' Ii f ~ t c [' min a 11 t s It () U I d p J' I) V (J I< (' ; I II t i h () d i t ~ SO" I: [' Pitt I' I' 

speCificity and higher ilffll1l ty for hllman LIlII-C,l and tIH'refo['(' milY prove more 

effective than the mouse S to }S p(~ptidf' ilS an immllll()C()ntl'iJc('ptlvf~, \'" pl<ln 
to test this hypothesis, 

o t h £' I' stu d i (~ sin p I' fJ I~ r p s sill V 0 I v (' d e t (> r mill i 11 V. ttw 0 P tim ii I I' it t 1 () () r 
peptide to carrier ilnd the c10sp I'esponse propert ies of cnch of rhe Pt!pt ides, 

;\ s not e dab () \! t'. t h {' P {' P tid e 5 lSi s e r fcc t i V (! as il n i rn mil n () V. Pili n h I () C kIn ~ 

fertility reversibly ill f,'rnale bilboons, Thereforp-. Ive are attempting to "fast 

tracl<" 0111' stilt/ips with tliis pl'ptirie, '\lth()lIl~h we Itave immunized rilbbits \1lth 

He 5-15 and produced rlrcibodics to tltis Iwpticil', \~e at'e unable to assess the 
reaction of thps(~ al1tibodies With human [,1l//-C 4 , It \~i 11 first be nec(~ssi1ry to 

obtain this i~ozyme by genetic engineering technology, Now that we have been 

successful in isolating- and cloninv. the human ldh-c gene. WI! wi 11 be able to 

2 
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incorporate this gene into an expression vector and thereby obtain relatively 
largL quantities of thp enzyme itself. Of course. this has many implications. 
not the least of which is all abundant supply of antigen that may serve 
ultimatley as the best vaccine. In addition we plan to use recomblnant DNA 
technology to incorpol'iltp the Ldh-c );cne Ot' fragment thereof into a viral 
vector that t:an then bp 11SP(\ for immunization. This strate!~y may permit. 
immuniz3tion to stimulate a long terr.! r('sponse l"equit'ing illfI'l~qllent bo()stt~r 

i n j e c t i (l n ~; . A l SO. \'J e S Iltl II I rI h e it b ] P t. 0 t est il s y s t p m S II chit S iI d (' nom i1 0 r 
v a c c i n i il t 11 a t. i s ,1 I I' (' it d Y it C C P P t it!J I e r 0 r h 1I m il nus P . T his W 0 u 1 d 0 b v i it t f~ the 
need fat' the adjuvilnt wllil'll h.ls SI) fill' bef'1! t'equirl~d in studies with virtuillly 
a 1 I s rw I' In <1 fl tip; (' II S . Tilt' (. () In [l it I' i SOli () t" seq II t~ II C p d i !" 1" t' t' ell C e S (J 1" a I! t i g e n i c 
peptides from mOllse (11)(j 11Ilniall LDH -C is P!'(~SPllt.PI~ in Table 1. 

Two sllr-Llce simuldtloll p!~pti(ks hil'J(' beell s·jnthpsi:r.PlL T/wse cOllsist of 
a combillation of residups CI'om pt'plide 5-15 and peptide 211-226 iliJpropriately 
spaced to simuJilt(· ttlt'lr l't~lativ(~ ~h)sitions Oll the sur race of L1HI-C 4 . Thpse 
sequences dee: 

5 o 21 i 219 222 223 224 

I. S - G* E Q - A '. G* T - G*- Q - K - E 

216 219 222 22:{ 224 5 6 
I I . i\ - G * - T - (~ * - 0 !( - E - G * - G * - S - G'" - E - Q 

* spacer glycine 

These peptides have b(,t~ll injected into rabbits. however it is too soon to 
determine the nature and extent of the antibody response. 

None 

D. Research De~!gn 

No changes 

E. Operational Significance 

Not applicabJe 

F. Dissemination and lJtljization of Research Results 

Not applicable 

G. Involvement of Minority Personnel and Women 

Not appl icable 

H. Wot'k PI<l~ for ~J!.!!lj.!!,g Reporting Period 

Not ilpplicable 



TAHLE 1 
COMPARATIVE SEQUENCES OF HUMAN AND MOUSE LDH-C4 ANTIGENIC DETERMINANTS 

AntigenJs;. Site 1 

5-15 

41-55 

58-74 

97 -110 

176-210 

211-226 

231-243 

283-303 

304-315 

S 
. 2 

peC18S 

MC 
HC 

MC 
HC 

MC 
liC 

MC 
HC 

Me 
HC 

MC 
HC 

MC 
IIC 

MC 
IIC 

MC 
lie 

EEL IQNLVPEIJI( 
.Q .. EfLIED.R 

GLADELALVDADTDI< 
D ......... VAL .. 

GEALDLLHGSLFLSTPK 
· . MM .. Q ..... F .. S. 

R~:VSGQTRI.DLI.QR 

· QQE . E ... A.. V .. 

LGVNPTSCliGWVLGEHGDSSVPIWSGVNVAGVTLK 
... H ....... ll ......... L ......... A .. 

SLNPAIGTlJSDKEHWK 
T. 0 .KL ... , ...... 

QVVEGGYEVLNMI< 
· . 1 QSA. . I 11< L . 

EEVFLS I PCVLGQSG I TfJFVK 
· . L ......... RN. \JS. V .. 

VNMTAEEEGLLKK 
I.LNS ... A.F .. 

1 Numbers refer to chpmiciiJ seqll(~IlCe 
'2 MC ~ mur i ne LDH-C 4 ; lie = hUman LDII-C 4 



:-"ledical School 
llepartnH'nt of Obstetrics and C;yneculogy 

Gerald I. Zatuchni, M.D., M.Sc. 
Director 
Program for Applied Research on 

Fertility Regulation 
Northwestern University - Suite 1525 
875 North i'lichigan Avenue 
Chicago, Illinois 60611 

Dear Jerry: 

The l!niversity of Texas 
Health Science Center at San Antonio 
770:) Floyd Curl Drivl' 
San Ant()nio, 'I l'XilS 7~tZKcl· fi{l{) 

February 2, 1987 

RE: PARFR-337T 

I received your letter of January 21, 1987, requesting my final report. 
I am sending you a co py of the letter and fPfJort sent to PARFR on Ju 1 y 24, 
1986. This letter confirms that I had received permiss~cn from PARFR to 
submit my Six ~Ionth Technical Report SLlmr.Jary 3S my final report LInt il the 
time that publications from this work were ready. Publicat ions have been 
delayed because of missing intervielo/s. \.Je compiled i1 list of all missin~ 
questionnaires and sent it to Finlzind; we recently rr:r:eivcd (\ response with 
some of the missing matpri31. HOI,ever, il reI'; qLlc~tionn;lires still Cilnnot 
be found. lye 3re in the process of deciding h,hether to exclude these edses 
or use a statistical technique that I,ould compensale for lhe missin~ ddtii 
points. I do not 3nticipate that we will have i1 dLtft plt!>1 iC:1tion hpforp 
this summer. As soon as a manuscript is ready [ will send it to you. 
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'- (/r: Lc U_~ 
Rochelle ~. Shain, Ph.D. 
Associate Professor 
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on Fertility Regulation 
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Dear Diane: 

July 24, 19t16 

lltl' lIlIi\ I'r~i[ \ of TI'.\as 
1,,,:11111 ~r'it'II"~ CI'II[('r at San A,I 
771U IlfJ\.! I:"rl 11m" 
:-:.JJI .\/1/""111). '1', \.1' :-l\~1! ~ 

HE: PARFR 337T 
Intracervical Device 
Acceptability Study 

Enclosed jl)U \>'ill rind my G-month Tcclillical I':epurt SU::Jr;!dry. As iler uur 
telcphone discussioll, this summary h'i II servc as my [inal rcpurt :..intH the 
time that publicutions from this ~urk are sent to PARFR. 

rlv 
Enclosure 

Sincerely yours, 
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1. PROJECT REPORT SUMMARY 

a. Narrative Summary 

The overall objective of this research is to develop a new contraceptive agent 

that is more potent and less toxic than nonoxynol-9, the most frequently used 

active ingredient of marketed vaginal contraceptives. It is well known that 

the sperm enzyme acrosin is essential for fertility and that acrosin inhibitors 

prevent fertilization. Therefore, acrosin inhib~tors were synthesized, 

specificially aryl 4-guanidinob2nzoates that possessed an already marketed 

phenol, and tested for their contraceptive and toxic properties. Our most 

recent efforts were aimed at obtaining all data necessary for submission of an 

IND to the FDA for a Phase clinical trial with the optimal aryl 

4-guanidinobenzoate. This has been accomplished and an IND is presently in 

preparation. 

A large number of studies were performed during the present and previous 

contract periods that have led to the identification of 41 -acetamidophenyl 

4-guanidinobenzoate (AGB) as the preferred compound for the Phase I clinical 

trial. AGB is a highly potent pseudoirl'eversible inhibitor of isolated human 

acrosin. Once bound to acrosin, extensive dialysis at pH 3.0 over a 2 day 

period is required before partial dissociation occurs. No dissociation should 

occur at nelltral pH. Since spermatozoa remain in the acidic vagina for about 6 

hours maximally before entry into the cervix and uterus whose fluids have a 

neutral pH, no dissociation of the enzyme and inhibitor should occur while the 

spermatozoa are transported and stored in the female genital tract. AGB 

inhibits the dcrosin of whole human spermatozoa when mixed for 2 minutes with 

semen, indicating that AGB interacts very rapidly with the sperm. The compoun~ 



cannot be removed from the spermatozoa by washing which provides further 

evidence that AGB will not be removed from the spermatozoa during their 

transport thrGugh the female genital tract. 

AGB is stable at the vaginal pH of about 4.0 for at least 3 months, indicating 

that it can be placed vaginally without losing its properties. AGB also 

inhibits the motility of human spermatozoa but this antimotility effect is 

about 10-15 times less than that of nonoxynol-9. Thus, even though the dose of 

AGB that will be used in the clinical trial is high enough to cause sperm 

immobilizati8n, its primary mechanism of action will remain its acrosin 

inhibitory prope;ty. 

The vaginal contraceptive potency of AGB in the rabbit model is about 100 times 

higher than that of nonoxynol-9. The acute toxicity of AGB in mice and rats is 

about 5 times less than that of nonoxynol-9. AGB shows minimal or no vaginal 

irritation when tested in the rabbit model in contrast to nonoxynol-9. A 

mixture of AGB and nonoxynol-9 is no more irritating to the rabbit vagina than 

nonoxynol-9 alone. Thirty day or 50 day vaginal application of AGB to rats 

causes no histopathological changes i,l any of the organs and tissues examined, 

including the vagina. AGB is nonmutagenic as shown by the Ames test. 

With the cooperation of the VLI, Santa Anna, CA, the Today sponge has been 

developed as a vaginal delivery system for AGB. The chemical and biochemical 

properties of AGB are not altered by the construction of the sponges whether or 

not nonoxynol-9 is also incorporated into the sponge. The release rate of AGB 

from the sponge is adequate for clinical use. A somewhat higher release rate 

of AGB is obtained when both nonoxynol-9 and AGB are incorporated into the 
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sponge as compared to AGB alone. 

A simple assay has been developeJ that measures the acrosin content of human 

spermatozoa. This assay together with sperm ~otility can be utilized in the 

Phase I clinical trial to monitor if the functional activity of the spermatozoa 

collected from the vagina and cervix has been impaired. An HPLC ~echnique has 

been developed to determine AGB levels in fluids and should be useful to 

measure the AGB levels in the genitdl tract fluids and blood during the 

clinical trial. 

From these preclinical studies, it can be concluded that AGB is potentially a 

highly potent vaginal contraceptive for women with minimal toxicity and vaginal 

irritation, and has a much higher therapeutic index than nonoxynol-9. Its 

chemical properties are such that it interacts ranidly with snermatozoa, that 

it remains hound to the sperm once interaction has taken place, and that it 

maintains stable in the vagina. For the Phase I clinical trial, AGB can be 

delivered in adequate concentrations to the vagina utilizing the Today sponge. 

II. SUBSTANTATIVE TECHNICAL RESEARCH REPORT 

A. Statement of Objectives 

The overall objective of this research is to develop a new vaginal 

contraceptive agent that is more potent and less toxic than nonoxynol-9. More 

recently, the goals were to obtain all the preclinical data necessary for 

submission of an IND to the FDA utilizing the agent 4 1 -acetamidophenyl 

4-guanidinobenzoate (AG) that was found to possess the most desirable 
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properties as a vaginal contraceptive based on preclinical studies. 

B. Progress to Date 

The following is a brief summary of all the progress that has been made in the 

synthesis and evaluation of the aryl 4-guanidinobenzoates, followed by more 

specific information gained with 4 1 -acetamidophenyl 4-guanidinobenzoate (AGB) 

which was selected for the Phase I clinical trial. 

General Overview of Results Obtained with the Synthesized Aryl 

4-Guanidinobenzoates 

A significant amount of evidence supports the use of sperm enzyme inhibitors as 

contraceptive agents (1,2). Of particular interest are inhibitors of the 

acrosomal enzyme acrosin. Numerous animal investigations have shown that 

acrosin is essential for fertilization (2). The same is true For the human. 

Infertile men are known to possess two to three times lower acrosin levels than 

asymptomatic men (3,4). Procedures known to reduce the fertilizing capacity of 

spermatozoa such as sperm banking (cryopreservation), also r'educe sperm acrosin 

levels, even in cases where sperm motility is retained (S,6). Finally, sperm 

acrosomal abnormalities are known to be associated with male infertility (7). 

Thus, inhibition of sperm acrosin should lead to infertility. Indeed, a large 

number of animal studies have shown that acrosin inhibitors prevent 

fertilization whether they are administered vaginally, into the uterus or 

intraperitoneally (1,2). Several difFerent types of acrosin inhibitors have 

been evaluated for their vaginal contraceptive use (1,2,8-12) but the aryl 

4-guanidinobenzoates are by far the most potent acrosin inhibitors and 
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antifertility agents with the lowest toxicity. The following summarizes the 

data obtained with these aryl 4-guanidinobenzoates by our laboratories 

(2,13-31, and unpublished results). 

1. Twenty-seven aryl 4-guanidinobenzoates were synthesized, including nine 

that possess phenols currently in clinical use. Such phenols include, among 

others, acetaminophen, methyl- and ethylparaben and methylsalicylate. 

Guanidinobenzoic acid is al so rel atively nontoxic. Thus, it was fel t that the 

combination of the guanidinobenzoic acid and a clinically used phenol should 

lend to a relatively nontoxic and clinically acceptable agent. This, ind~ed, 

appears to be the case (see further). The following experiments primarily 

relate to the studies done with the guanidinobenzoic acid derivatives 

containing the clinically utilized phenols. 

2. The nine synthesized aryl 4-guanidinobenzoates containing clinically used 

phenols and a tenth that was purchased (the methylumbelliferone derivative) 

were found to be potent inhibitors of human acrosin with ISO values ranging 

from 3 x 10-7 to 7 x 10-10 M. The compounds form pseudoirreversible complexes 

with human acrosin. The Kapp of selected aryl quanidinobenzoates ranged from 

10-8 -9 )_? to 10 M and the k2 (acylation constarlt was about 10' sec. The 

acrosin-inhibitor complex dissociates only after extensive dialysis at pH 3.0 

over a 2 day period with frequent changes (1000 fold the volume of the dialyzed 

material) in dialysate. Therefore, no dissociation of acrosin and inhibitor 

will occur during the period that the sperm is in the vagina (approximately 6 

hours). Once the sperm enter cervical mucus and the uterus, the pH of the 

surrounding medium changes to cbout 7 which prevents dissociation. These data 

imply that acrosin will remain tightly bound to inhibitor while the sperm are 



in the female genital tract, even if the sperm remain stored for 4 days or 

longer in the cervical mucus or uterus. The contraceptive studies in animal 

models support this. 

3. Treatment of whole human semen with 10-4 M aryl 4-guanidinobenzoates 

(including AGB) for less than 2 ~in, completely inhibited sperm acrosin in a 

dose dependent manner. With 10- 5 M and 10-6 M aryl 4-guanidinobenzoate, 80% 

anu 50% inhibition were, respectively, observed. Thus, the aryl 

guanidinobenzoates react extremely quickly with human spermatozoa at very low 

concentrations. This is essential, because at midcycle, spermatozoa may 

rapid1y enter cervical mucus. The amount of ~GB that will be used in the 

clinical trial (approximately 100 mg/day) is orders of magnitude higher than 

10-4 M. Thus, at the dose placed vaginally, extremely rapid and complete 

inhibition of the acrosin of all the ejaculated ~permatozoa should occur. 

Experiments were also performed to determine how tightly the aryl 

4-guanidinobenzoates (including AGB) bind to human spermatozoa in order to 

ascertain that the inhibitors cannot not be washed away from the sperm during 

sperm entry into cervical mucus. For this purpose, whole human seme~ was 

treated with inhibitor (at the concentrations described above) for up to ? min 

and immediately washed by centrifugation over Fico!!. Free aryl 

guanidinobenzoate will not pass through the Ficoll. The acrosin on the sperm 

remained inhibited, showing that the inhibitor cannot be washed away from the 

spermatozoa. 

Recent studies further indicate that AGB not only inhihits acrosin (both 

present as the active form on the sperm or as an inactive form called 



prodcrosin) but also the activation of proacrosin to acrosin. 

4. Selected aryl 4-guanidinobenzoates were tested for their ability to prevent 

in vitro fertilization using: 1) mouse gametes; and 2) the human sperm-zona 

free hamster oocyte penetration assay ("l"Ullister test"). At very low inhibitor 

concentrations (10- 4 to 10-6 M), penetration was prevented in the humster test. 

At even lower' concentrations, fertilization was prevented in the mouse in vitro 

fertilization system (the ISO was approximately 10-8 M). The antifertility 

activity of the inhibitors was shown to parallel their acrosin inhibition 

activity. The lower amounts required for antifertility activity in the mouse 

system is not surprising, since the mouse eggs possessed a zona pellucida, 

whereas this layer was removed from the hamster eggs. The latter test 

rrimariliy indicates the ability of human spermatozoa to undergo capacitatio 

the acrosome reaction, and to fuse with investment-free (denuded) oocytes. 

Acrosin appears to be particularly important for the penetration of spermatozoa 

through the zona pellucida of the egg, although this enzyme is also involved in 

the acrosome reaction. Thus, it can be expected that even lower concentrations 

of the inhibitor than those observed for the humster test will inhibit 

fertilization of zona-intact human eggs by human spermatozoa. 

In order to verify that aryl guanidinobenzoates can prevent the acrosome 

reaction, the effect of an aryl 4-guanidinobenzoate on the guinea pig acrosome 

reaction was studied. The guinea pig was used hecause the acrosome reaction is 

readily visible in this species and because J synchronous acrosome reaction is 

available, rnaking it possible to separate capacitation from the acrosome 

reaction. At 10- 5 ~, complete inhibition of the acrosome reaction occurred. 

No effect on capacilcltion was noted. Preliminary studies with human 



spermatozoa indicate that AGB also prevents the acrosome reaction of human 

spermatozoa. 

5. Nonoxynol-9 immobil ized all human sperm at 257 \.lg/ml in the Sander-Cramer 

test (30 sec. test). No antimotility effect was observed at nonoxynol-9 

concentrations below 5.1 \.lg/ml. For the methylsalicylate-, ethylparaben-, and 

acetaminophen-derivatives, these values vlere 213 and 71 \.lg!rnl, 228 and 30 

\.lg/ml, 1460 ar.d 146 \.lg/ml, r'espectively. These resul ts show that the aryl 

guanidinobenzoates also have antimotility properties. Therefore, at the levels 

that will be used in women (100 mg/day), AGB will have a dual mechanism of 

action: it will inhibit both acrosin and spermatozoal motility. However, the 

primary mechanism of contraception will remdin its acrosin inhibitory activity. 

6. Comparative rabbit vaginal contraceptive studies were performed with all 

nine derivatives containing clinically utilized phenols, as well as with 

nonoxynol-9. Low concentrations (100 \.lg/ml) of the aryl 4-guanidinobenzoates 

were used to determine contraceptive efficacy due to acrosin inhibition and not 

by any antimotility action. Two ml (200 \.lg!rabbit) were appl ied. Seven of the 

nine aryl guanidinobenzoates greatly depressed the frrtility rate (the 

fertility rate of these agents varied from 0.5 to 33%, as compared to 85 to 90% 

in the controls). The most potent inhibitors (the acetaminophen-, 

ethylparaben- and methylsalicylate-derivatives) resulted in fertility rates of 

6%, 0.5% and 7%, respectively. By contrast, much higher concentrations of 

nonoxynol-9 (2,000 \.lg and 20,000 I-1g per rabbit) were required to depress the 

fertility rates to 25% and 17%, respecti~~ly. Thus, even at these high dO~2~ 

of nonoxynol-9, the decrease in fertilization did not reach that of the much 

lower doses of these three aryl 4-guanidinobenzoates. The results with 
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nonoxynol-9 confirm previous data which showed its relatively poor in vivo 

efficacy (32-36). Higher concentrations of the aryl 4-guanidinobenzoates 

should reduce the fertility rate of the inhibitors to zero, but such 

concentrations were not employed since no differentiation between the acrosin 

inhibitory activity of the compounds and their antimotility effect can then be 

made. "rhese results show that certain aryl 4-guanidinobenzoates, including 

AGB, are at least 100 times Inore potent as vaginal contraceptives than 

nonoxynol-9. It should further be noted that the concentration of aryl 

4-guanidinobenzoate used in the rabbit was orders of magnitude lower than that 

which will be applied to women. 

7. Primate vaginal contraceptive experiments with an aryl 4-guanidinobenzoate 

confirmed the rabbit experiments, i.e., that very low doses of aryl 

4-guanidinobenzoate are contraceptive. Comparative studies with Delfen Vagina" 

Cream (Ortho) showed that the aryl 4-guanidinobenzoate, even at 100 times lowel 

concentrations than the nonoxynol-9 content in Delfen Vaginal Cream, had the 

same or slightly higher contraceptive potency than the Cream. 

8. Acute toxicity (LD 50 ) studies were performed in mice with all the aryl 

4-guanidinobenzoates containing clinically L1sed phenols and nonoxynol-9. The 

material was injected I.P. ~onoxynol-9 (LDSO = 180 mg/kq under the same 

conditions) was more toxic ~han any of the aryl guanidinobenzoates. Several 

aryl guanidinobenzoates, including AGB, had LnSO's of about 1000 mg/kg with 

some having an LDSO > 2000 mg/kg. 

9. Based on the above contraceptive and acute toxicity studies, four aryl 

guanidinobenzoates were selected for further study: the guanidinobenzoic acid ~ 
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derivativ2S of acetaminophen (AGB), methylsalicylate (MSGB), ethylparaben (EGB) 

and methylumbelliferone (MUGB). 

10. The acute toxicity stlldies were repeated with the first three of these 

compounds in mice and rats. The results were similar in the mouse and rat, 

with respective LDSO's of 829 and 1000 mg/kg for AG8, of 261 and 250 mg/kg for 

EGB, and 1000 mg/kg for MSGB. MUGB has an LD50 great~r than 2000 mg/kg. Based 

on these acute toxicity evaluations and the rabbit vaginal contraceptive 

studies, it can be calculated that the therapeutic index (toxic 

dose/contraceptive dose) for these selected al'yl guanidinobenzoates ranges from 

approximately 5,000 to more than 40,000. By contrast, the therapeutic index of 

nonoxynol-9 is about 200 under these same conditions. 

11. The Ames test was performed with four aryl guanidinobenzoates (MUGB, MSGB, 

EGB and AGB) and none showed mutagenicity. A mixture of nonoxynol-9 and one of 

the aryl guanidinobenzoates was also tested and shown to be nonmutagenic. 

12. Two of the aryl 4-guanidinobenzoates (MSGB and MUGB) were tested for 

mutagenicity by the micronucleus assay. No significant induction of 

micronuclei was found even at dose l0vels 125-250 times that will be employed 

in the Phase I clinical trial. 

13. Preliminary chronic vaginal toxicity studies were performed with the four 

aryl 4-guanidinobenzoates and nonoxynol-9 by applying them for 50 days to the 

vagina of rats at 100 mg/rat (the highest amount that could be used due to the 

small vagina of the rat and viscosity of th~ suspension). GLP conditions were 

not employed. None of the animals died in any of the treatment groups. None 
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of the compounds caused a significant increase in organ or tissue pathology, 

including that of the vagina, as compared to the controls. The dose of aryl 

guanirlinobenzoate employed on a body weight basis was more than 100 times 

higher than that which will be used in the clinical trial. 

14. Vaginal irritation studies werE' subsequently performed under GLP 

conditions using the rabbit as animal model. Dose levels were employed that 

were about 20 times higher than those that will be used (or are being used in 

case of nonoxynol-9) in the human. The compounds (in gum acacia) were appliec 

daily for 10 days. During the first series of tests, MUGS, AGB, MSGR and EGB 

were compared to nonoxynol-9. AGS did not cause any vaginal irritation, i.e., 

was no different than the control (vehicle-tr9ated) animals. The other aryl 

4-guanidinobenzoates did cause some vaginal irritation but none were as severe 

as nonoxynol-9 which is well known to be quite irritating to the rabbit vagina 

EGB was the only inhibitor which approached the irritation observed after 

nonoxynol-9 administration. Although all 4 compounds appear to be safe for 

clinical use, it was decided to focus on AGB for a clinical trial since it is 

essentially non-irritating to the vagina, it has low acute and chronic 

toxicity, and it possesses high vaginal contraceptive pot~ncy. 

Preclinical Results Obtained with 4-Acetamidophenyl 4-Guanidinobenzoate 

Hydrochloride (AGB) 

1. AGB Inhibition of Purified Human Acrosin 

Highly purified acrosin was prepared from human spermatozoa and the interactio~ 

-9 -9 • 
with AGB was tested. The ED50 of AGB was 8 x 10 M. The Km was 5.65 x 10 
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-3 -1 -1 -1 M, the k2 was 2.9 x 10 sec and the k2/Km was 51.3 M sec • These values 

indicate that the AGB interacts extremely rapidly with acrosin and are 

consistent with pseudoirreversible binding. 

Dialysis experiments showed that at least 2 days of dialysis at pH 3.0 are 

required before S01ne of the AGB is removed from human sperm acrosin. No 

dissociation ~;~ll occur at all when dialysis is performed at pH 7.0 to f).0. 

Since the sperm are at a pH of 4.0 only while in the vagina for' maximally 6 

hours after which sperm entry into the cervix and uterus is completed (the 

fluids of these organs have a pH of 7.0 to 8.0), these results indicate that no 

dissociation of AGB from acrosin will occur while the spermatozoa are 

transported thrGugh the female genital tract. 

2. AGB Treatment of Whole Human Spermatozoa: Inhibition of Acrosin 

AGB was mixed with human semen (pooled ejaculates) for 2 min, after which the 

supernatant fluid (seminal plasma and inhibitor that did n~t bind to the sperm) 

was removed from the spermatozoa by Ficoll centrifugation. The acrosin 

activity of the spennatozoa was tested. The ED50 was 0.013 mg/ml semen and the 

ED84 was 0.074 mg/ml semen. Additionally, the results show that AGB cannot be 

washed away from human spermatozoa. This provides further evidence that AGB 

will not be removed from the spermatozoa while the gametes are transported 

through the female genital tnct. 

13 
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3. Stability of AGB 

Stability studies with AGB were performed at pH 4.0, approximating the vaginal 

pH, and compared to pH 6.0 and 8.0. At the vaginal pH, AGB was stable over a 3 

month per'iod. It \'/as sl ightly less stable at pH 6.0 and somewhat. mOI'e unstable 

at pH 8.0. Since the sponges will only be in the vagina for a 2.5 hour ~eriod 

during the clinical trial, it can be concluded that AGB will remain stable. 

4. Antimotility Activity of AGB 

The Sander-Cramer test was performed. Different concentrations of AGB were 

mixed with human semen and the motility of the spermatozoa was observed ~fter 

30 sec. The E0 50 of AGB was 0.57 mg/ml and the ED84 was 1.52 mg/ml. Under 

exactly the same conditions, the ED50 of nonoxynol-9 was 0.04 mg/ml and the 

ED84 was 0.08 mg/ml. Thus, although the primary mechanism of action of AGB 

remains its acrosi)) inhibitory properties, at the dose that will be used for 

the clinical trial (100 mg/day) AGB will also inhibit the motility of the 

spermatozoa. It was further found that the antimotility effect of AGB and 

nonoxynol-9 were additive when these drugs were mixed. 

5. Vaginal Contraceptive Potency of AGB in the Rabbit Model 

AGB (0.1 mg/ml) in placebo gel (2 ml) was placed inside the vagina of rabbits 

(n=4) and the rabbits mated. Thir'ty-six hours later, the genital tracts were 

excised, the embryos collected and the percent fertilization calculat~rl, Mean 

fertilization of the AGB was 8%. Under exactly the same conditions, the 

placebo gel ~ave a mean fertilization of 82%. Nonoxynol-9 at 10 (1 mg/ml) and 
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100 (10 mg/ml) fold higher concentrations than AGB gave mean fertilizations of 

32% and 16%, respectively. Thus, AGB is orders of magnitude more potent as a 

vaginal contraceptive than nonoxynol-9 in the rabbit model. 

6. Development of the Today Sponge for Release of AGB 

Dr. Saxena at VLI Co. prepared AGB-releasing Today sponges. The AGB was 

pulverized to a very small particle size, mixed with the other components of 

the Today sponge to get uniform distribution and the sponges were constructed 

by the usual VLI process. One group of the sponges also contained nonoxynol-9 

(N-9). The highest dmount of AGB that could be incorporated and uniformly 

distributen in the sponge was 350 mg. 

In vitro testing of the AGB released from the sponge showed that chemical and 

biochemical pronerties of AGB were not altered by the sponge construction. 

HPLC andlysis of the released AGB showed that it was not hydrolyzed into its 

subunits. Also, the enzyme inhibitory properties of AGB were not altered. The 

released AGB had the same spermicidal properties as it had before 

incorporation. 

To measure the release rate and to mimic "infinite sink" conditions in order to 

simulate the fact that AGB is probably rapidly removed from the vagina 

(primarily due to leakage), the sponges were placed in a beaker containing 900 

ml of formic acid buffer at pH 4.0 (the approximate pH of the vaginal fluid) 

(37). The buffer was replaced after 12 hr's, 24 hrs, 36 hrs, 48 hrs and once 

daily thereafter for 7 days. The amount of AGB released at each time point was 

determined by analyzing a sample by high performance liquid chromatography 
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(HPLC). 

The amount of AGB released over a 1 day period from the sponge containing 3S0 

mg AGB was 7S mg if the sponge did not contain nonoxynol-9 and 120 mg if the 

sponge did contain nonoxynol-9. These are the approximate dose levels that 

should achieved for the Phase I clinical trial (100 mg/day). 

7. Acute Toxicity Studies (Not GLP) 

Acute toxicity was evaluated in two species usign the intraperitoneal route of 

administration of a gum acacia suspension. The LDSO values obtained were as 

follows: 

Mice 829 mg/kg 

Rats 1000 mg/kg 

Under exactly the same conditions, the LDSO for nonoxynol-9 in mice was 180 

mg/kg. Thus, the acute toxicity of AGB is approximately S times less than that 

of nonoxynol-9. 

8. Preliminary Subchronic Evaluation (Not GLP) 

Rats were administered AGB in a gum acacia suspension for SO days by vaginal 

application (10 mg/animal or approximately 40 mg/kg). There were no deaths in 

the group administered AGB vaginally. No pathology of the vagina, 1 iver, kidney 

and lung was observed by either gross observations or by histopathology. 
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AGB was also injected intraperitoneally in rats. The mortality for the 

intraperitoneal injection of AGB was as follows: 

Dose 

(mg/kg) 

no. dead/no. treated 

20 

100 

500 

0/6 

3/6 

6/6 

Nonoxynol-9 was also evaluated in parallel to AGB in rats. Mortality was as 

follows: 

25 1/6 

100 4/6 

9. Mutagenicity 

Mutagenicity of AGB was tested in a Forward Mutation Assay employing Salmonella 

Typhernurium Strain TM677 with both activated and non-activated systems. AGB 

demonstrated no mutagenicity activity in this assay. 

10. Vaginal Irritation Studies (GLP) 

Two vaginal irritation studies were performed. Both studies exposed rabbits to 

gum acacia suspensions as daily doses for ten days. Nonoxynol-9 wa~ also 

tested as positive control. 
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Study 1 evaluated several different aryl 4-guanidinobenzoates. The results for 

AGB and nonoxynol-9 are given below. 

Dose Synopsis of vaginal changes observed 

(mg/day) (mg/kg) 

AGB 150 50 No observable effects 

N-9 500 167 Moderate acute inflammation of the 

proximal vagina: moderate acute 

inflammation of the distal vagina. 

Study 2 evaluated AGB alone and in combination with nonoxynol-9. 

Dose Synopsis of vaginal changes observed 

(mg/day) (mg/kg) 

AGB 75 25 None except for some mild focal mucosal 

ulceration in the proximal vaginal only. 

AGB 75 25 Mucosal ulceration and moderate 

with submucosal necrosis in the pro:..imal and 

N-9 250 50 middle vagina. 

N-9 250 50 Mucosal ulceration and moderate submucosal 

necrosis in the proximal and middle vagina. 
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Attempts were also made to determine the vaginal irritation of the 

AGB-releasing Today sponge. However, such studies were unsuccessful. When 

the sponges were placed near the vagina orifice, the sponges were spontaneously 

pushed out of the vagina, usually within 12 hours. Rabbits with sponges placed 

deep into the vagina near the cervix retained the sponges for 24 hours. 

However, these sponges could not be removed and replaced each day since the 

inserted sponges could not he grabbrd with forceps or otherwise due to the very 

long vagina of the rabbit and the bending of the vagina over the pubic bone. 

Subsequently, sponges with suture material tied around them were placed deep in 

the vagina ncar the cervix with the string exiting the vaginal orifice to 

facilitate removal of sponges. However, these sponges were usually not 

retained for more than 12 hours. It appears that the rabbits pull on the 

string. Finally, a stricture was made in the vagina utilizing umbilical tape. 

This required abdominal surgery. Although the sponges were retained in the 

vagina, they could not be replaced on a regular basis. 

It is concluded that preclinical vaginal irritation studies with the sponge 

cannot be performed. However, the Today sponge has been applied now for a 

number of years to women without complaint of vaginal irritation. AGB was 

shown to be essentially non-irritating to the rabbit vagina even at doses 25 

to 50 times higher than that which will be used in the clinical trial. Also, 

AGB was applied for a 10 day period in contrast to the 2-4 hour ~eriod that 

\'lill Je used the trial. Finally, AGB did not enhance the vaginal irritation of 

nonoxynol-9. Thus, it can be expected that th~ Today sponge releasing AGB 

should be non-irritating to the human vagina. 
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11. 30 Day Subchronic Studies (GLP) 

Vaginal Application 

Nine week old Sprague Dawley rats were treated vaginally for 30 days with one 

of the following: 1) vehicle only (5% gum acacia); 2) AGB (10 mg/ml); 3) AGB 

(10 mg/ml) and nonoxynol-9 (15%); and 4) nonoxynol-9 (15%). Twenty to 

twenty-five rats were used in each group. On day 31, the rats were sacrificed, 

tissues collected, fixed and sent to Pathology Associates, Inc. for 

histopathological study. It was concluded that neither AGB nor nonoxynol-9 

either separately or together resulted in any significant histopathologic 

changes in any organ including the vagina 

Intraperitoneal Appl ication 

Nine week old Sprague Dawley rats were treated intraperitoneally for 30 days 

with one of the following: 1) vehic1e only (5% gum acacia); 2) AGB (7 mg/ml); 

3) AGB (14 mg/ml); 4) AGB (28 mg/rnl); 5) AGB (7 mg/ml) and nonoxynol-9 (10%); 

and 6) nonoxynol-9 (10%). Twenty to thirty rats were used in each treatment 

group. On day 31, the rats were sacrificed, tissues collected, fixed and sent 

to Pathology Associates, Inc., for histopathologic study. It was concluded 

that: 1) intraperitoneal AGB administration results in degenerative kidney 

changes; 2) gum acacia both with and without AGR and/or nonoxynol-9 resulted in 

hepatocellular cytoplasrnic vacurlization; and 3) virtually all rats showed 

peritonitis but the incidence, distribution and severity was greater in those 

groups given nonoxynol-9 and/or AGB. 
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12. Preliminary Pharmacokinetic Studies 

Blood samples were obtained on the day of sacrifice from rabbits treated in the 

vaginal irritation studies (see Section 10). These samples were assayed for 

acetaminophen to determine if blood levels of acetaminophen during treatment 

were increased. No acetaminophen was dete(ted (sensitivity of assay 

0.4 ~g/ml). 
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Narrative Summary 

During the reporting period the difficulties in establishing 
an appropriate route of administration for the 30 day su
chronic toxicity testing of AGB was resolved by discussions 
with the FDA. following FDA recommendations the 30 day sub
chronic toxicity testing was performed. 

To provide toxicology information to support the 
submission of a~ IND for a Phase I clinical trial of an 
arylguanidinobenzoate as a new and effective vaginal 
contraceptive. 

Radiolabelled AG3 was obtained to determine pharmacokinetic 
parameters of vaginally absorbed AGB

l 
The original proposal 

was written for tests utilizing the 4C labr!led compound. 
No source was identified for producing the C labelled 
compound. Only the tritiated compound could be obtained. 
The radiolabelled compound was not in large quantity dnd at 
minimal specific activity. 

Initial tests with the compound indicated that the 
radiolabel was not adequate in either specific activity or 
amount to perform a meaningful evaluation of pharmacokinetic 
parameters. 

Further attempts to obtain adequate radiolabelled compound 
were not successful. 

A letter was written to the FDA during September 1935 to 
establ ish the requirements for sllomission of an IND for an 
AGB containing vaginal contracep~ive (Attachment 1). The 
letter was forwarded to the appropriate section of the FDA 
and a response was received during April, 1986 (See 
attachment 2). A meeting at the FDA in was~ington was 
arranged for May 1936 to discuss the wcrk previously 
performed on the AGB compound and carefully establish the 
requirements to complete preclinical toxicology testing for 
the AGB contraceptive (Attachment 3). The meeting was 
attended by Dr. L.J.D. ZaIleveld (Rush-presbyterian-St. Lukes 
Medical Center, Dr. A Goldsmith (PARFR), J. M Spieler (AID) 
and myselZ. A summary of the meeting written by the fDA is 
attached (AtL1.chment 4). 

The problem of the route to be utilized dur~ng the 30 day 
subchronic testing was addressed du=ing the meeting. It was 
agreed that the gum acacia suspension could be used for the 
subchronic testing of AGB. It was also recommended that a 
group with nonoxynol in combination with AGB be included in 
the study. The addition of these test groups resulted in 



ten groups of rats included in the study rather than the 
eight groups specified in the original proposal to PARFR. 

A new protocol was written to include the additional groups 
and the study was performed (See Attachment 5). Details of 
the experimert are included in the GLP study ~rotocol. 

A drafL report of the histopathological results has been 
received (Attachment 6). Only the summary of the draft 
report is included in this report. The complete document is 
more than 350 pages and will be forwarded to PARFR when the 
final report is obtained. 

There were no mdjor histopathological changes noted in any 
of the groups administsred AGB vaginally. 

All the groups receiving intraperitoneal injections of AGB 
or vehicle had peritonitis. This was a result of the daily 
injections into the peritoneal cavity and not considered 
drug related. More extensive changes characterized by 
extramedullary hematopoiesis (EMH) was observed in the 
higher dose groups of AGB and nonoxynol treated groups. 
This was a result of more severe peritoniti~ in these 
groups. The increased peritonitis was probably a result of 
foreign body reaction to the preserce of either the AGB 
and/or the nonoxynol. 

The most signiflca~t finding was an increase in dose-group 
associated degenerative changes in the kidneys for groups 
dosed with AGB. Similar changes were not noted in the 
vehicle control group of the group administered nonoxynol 
only. A no effect dose was not established for the renal 
changes caused by the AGB. 

The effect of AGB on the kidney should be further studied to 
determine the no-effect dose level. 

The degenerative changes in the kidney are of some concern 
for clinical testing of AGB. Studies on the kidney changes 
should be performed to determine a no-effect dose level and 
the nature of the renal damage. In addition, a second 
species should be studied to determine if the effect may be 
specific for the rat. 

Additional groups of animals were aejed to the 30 day 
subchrunic toxicity test. These groups were added at the 
recommendation of the FDA. The groups added and numbers of 
animals in each of the groups are found in Attachment 5. 



E. Operational Significance 

The subacute testing of the AGB demonstrates the relative 
safety of AGB administered vaginally. The renal damage 
observed after intraperitoneal administration raises some 
concern on long term safety of this agent. More detailed 
studies \vill be required to characterize the risy. associated 
with the administration of this drug. 

The JO day subacute toxicity study will be the subject of 
abstracts and a manuscript to be submitted to a toxicology 
journal. 

The costs for the studies performed exceeded the projected 
budget(Attachment 6). The rDA recommended addition of two 
groups of animals in the subchronic testing required; 
additional technician time (to perform dosing and to autopsy 
the animals), increased numbers of animals to be purchased 
and housed; and increased numbers of slides to be processed 
and interpreted. 
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Donald P. Waller, Ph.D. 
The University of III inois -"It Chicago 
Department of Pharmacody~amics 
833 South Wood Street 
Box 6998 
Chicago, Illinois [;0680 

Dear Dr. I-Jaller: 

Public Hl!Jstth Service 

Food and Drug Administr 
8757 Georgia Avenue 
Silver Spring MD 20910 

This is in response to your letter dated September 5, 1985, concerning the 
new vaginal contraceptive spong2 with acrosin inhibitor. This contraceptive 
sponge is a drug product, therefore, your letter is being forwarded to 
Dr. Solomon Sobel, Director, Division of Metalbulism and Endocrine Drug 
Products, Center for Drugs and Biologics, Food and Drug Administration, 
5600 Fishers Lane, Rockville, Maryland 20857. 

Dr. Sobel will respond to .your letter. 

cc: Dr. Solo~on Sobel 

s:.:ejio:( l ~~ 
Lillian Yin, Ph.D. (~ 
Director, Division of OB-GYN, 

ENT, and Dental Devices 
Office of Device Evaluation 
Center for Devices and 

Radiologlcal Health 
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College of Phr.rmacy 
D~ontofPharmacodynam~ 

833 South Wood Street 
Box 6998, Chicago, illinOIS 50680 
(31~) 996-0888 

Lillian Yin, Ph.D. 
Director 
Division of OB-GYN, ENT, and Dental Devices 
Office of DevicA Evaluation 
Center for Devices and Radiological Health 
Food and Drug Administration 
8757 Georgia Avenue (HFZ-470) 
Silver Spring, Maryland 20910 

Dear Dr. Yin, 

5 September 1985 

We are beginning to prepare an IND for a now vaginal 
.:ontraceptive device which uses the TcdayR spongC:J as the 
vehicle for the administration of an acrosin inhibitor(aryl 
4-guanidjnobe~zoate). This device will be identical to the 
curr~nt Today sponge containing nonoxynol, except that it 
will either contain the aryl 4-guanidinocenzoat r;.1 only or 
both nonoxynol-9 and the aryl 4-guanidinobenzoate. The test 
devices will be manufacttired by VLI Corpol.°a'tion which 
currently markets the Today sponge. 

We have conducted rabbit vaginal irritation tests using 
suspensions of the aryl 4~guanidinobenzoate. In contrast to 
nonoxynol-9, it appears to have little or no effect on the 
vaginal mucosa at concentrations up to about 10 times the 
expected clinical dose. 

We are plill!!l.·.ng the next series of toxicology testing ~hich 
we hope wi J! lead to approval for Phase I clinical testing. 
We currenLiy plan to. perform a second rabbit vaginal 
irritation test using the sponge device. This irritation 
test will utilize a sponge which contains the greatest 
amount of aryl 4 -guanidinobenzoate which the manufacturer 
can incorporate in~o the sponge. Unfortunately this dose is 
not a large multiple of the expected clinical dose. Release 
stUdies in vitro have shown that about 20% of the total 
material is released from the sponge over a 24 hour period. 
We plan to place the sponge into the vagina of the rabbit 
and replace ita fter 24 hours for ten consecutive days. 
This will result in continuous exposure of the rabbit vagina 
to the acrosin inhibitor for ten days. 



In addition to the rabbit vaginal irritation test, we will 
conduct a 30 day subchronic toxicity test using ruts. Both 
the intraperitoneal and vaginal routes of administration 
will be used. The intraperitoneal injection will be at the 
maximum dose possible for a reasonable amount of i~~ibitor 
in a gum acacia suspension. From previouD studies HO G)cpect 
this dose ~ .... ill be approximately fifty timeD tho expected 
exposure assuming 100% of tho clinical doso is absorbed from 
the vagina. For the vaginal route of administration, we 
anticipate placing a sponges without tho inhibitor, sponges 
containing inhiLitor and sponge containing inhibitor as uell 
as nomcynol-9 in three groups of animals. 'rhera vlill bo 50 
animals in each group. Tho spongA will bo replacod each day 
with a nevI piece of sponge. Ha r,-Jill perform a Hhole body 
histological examination of tho animals upon completion of 
the 30 day dosing period . 

The rhasCl I clinical trial will consist of a small number of 
women (20 subj Gcts tvho t.;ill havCl undergone tubal ligation to 
insure no pregnan,:::y viiI 1 occur). Tho spongo Hill be 
inser~ced in the vagina and remain for a short poriod of 
time(less than 3 hours). During tho time of Ql~08Uro it is 
antIcipated that intercourse will occur. Upon complotion of 
intercourso, vaginal fluid vlill bo collected, tho spongo 
will bo removed and the fOltalo ~dll inuncdiatoly dnucho and 
the solutions collected. Tho vaginal washings will be used 
to cleanse the vagina and removo tho releasod test material. 
The vagi.nal fluid and washings will be evaluated fo!' the 
presence and condition of sperm and the amount of released 
inhibitor. 

We would like to know if the above testing will be adequate 
for initiating a Phase I clinical trial as described. We 
would be happy to travelto Washington on an informal basis 
to discuss in more detail tho requ.irements for such a 
device. 

Please let us know a co~venient date when we may visit with 
you or someone in your section to discuss the above future 
IND submission. 

It was a pleasure to talk with you in Ger.eva. I hope we can 
continue our discussions in the near future. 

nerelY, 

~~r, Ph.D. 
ASS~~ P;;f;ssor 

cc:L.J.D. Zaneveld 
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Donald P. Waller, Ph.D. 
Department of Pharmacodynamics 
College of Pharmacy 
The University of Illinois at Chicago 
833 south Nood Street, Box 6998 
Chicago, IL 60680 

Dear Dr. Waller: 

This is in response to your letter dated September 5, 1985, to Dr. Lillian Yin 
of our Office of Device Evaluation regarding a vaginal contraceptive using the 
Today sponge plus aryl 4-guanidinobenzoate (an acrosin inhibitor). We 
apologize for the delay 1n responding to your il1q1!iry. 

The ~reclinical studies as outlined in your letter should be adequate to allow 
initiation of the proposed Phase I clinical trials. We enclose the forms you 
will need l.o request a Notice of Cl':,imed Investigational Exemption for a ;Jew 
Drug (IND) oefore beginning that clinical trial. Also enclosed are several 
pamphlets addressing various aspects of the I~m submission. If you have 
additional questions or would like to come in for a meeting with us, please 
contact ~ls. Lee RIpper at 301-443-3490. 

In addition, we enclose a copy of the or igina1 pharrnacology review of the new 
drug application for the Toda'l sponge [or your inf"''':";[\c:..tiOTl. H()we':er, the 
studies needed for your propo3ed product would not be identical to those 
required for the Today sponge since we do not have the marketing exper1ence 
' .... ith 4-guanidinobenzoate that ',.;e had with nonoxynol-9. 

We hope this is helpful to you. 

Enclosures 

Sincerely yours, 

/ ! ~<-f: 
/" '. . \.--';'-y!_ '- ( .. 4~ '_ : ,.. 

SOlomon Sobel, M.D. 
Director 
Division of ~etabolism and 

Endocrine Drug products, ~FN-810 
Office of Blologics Research and Review 
Center for Drugs and Biologics 
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VlI Corporation 
Costa Mesa, California 

Submission: 22 September 1981 

REVIEW AND EVALUATION OF PHA~ACOLOGY AND TOXICOlOGY DATA 
Odg1nal Summary -

Secure Contraceptive Sponge (Previous,y called: Co11atex Contraceptive Sponge) 

OTC Vaginal Contraceptive Sponge 
containing the spermicide Nonoxynol-9 

Related: IND lG p 222 

Fonnul ation: Final dry sponge composition. 

Urethane Foam 
Nonoxynol-9 
Citric Acid 
Sodium Citrate (dihydrogen) 
Benzoic Acid 
SorbiC Acid 
Sodium Metabfsu1fite 
Polyester (100%) \>/oven tape 
Polyester (100~) Scrim 

IiIfIIJJI g ms 
,1.0 gm 

mg 
mg 
mg 
rug 
mg 
)( 15. 

2.5 )t 4 cm 

(ca •• dry wt.) 

The cup-shaped contraceptive sponge is about 55 mm in diameter by 25 mm averal 
(ca. 15 mm at the depression) with a polyester loop for removal from the 
vagina. 

Indication: Vaginal Contraceptive 

Dose: 
The SECURE Contraceptive Sponge is placed in the vagina. by the user, prior 
to intercourse. It can be inserted anytime from immediately pri~r to up to 
two days before intercourse. Coitus can occur multiple times during the 
recommended 4B-hour wearing. 



'.) "un IO-vO") 

. 
Precl fnfcal Studi.Q:~: 
1Due to the nature of this product nnd that of the preclinical studies thfs 
Phannaco logy R9V1GU vnri~s from the fon., of the usual SUlWI1ary.) 

In_Vft~.~cn~1cide Elution Siuoies. (VLI Corporation?) 

A ser'ies of sponges cUiltainfng various nonoxynol-9 04-9) ~pennicfde levels 
(0. 10. 20, 3.oZ) by dry sponge tJeight. \'Jid1 and t.J1thout preservatives and with 

'and without buffered citric acid t·/ere tested for pH and spermf cf cia 1 effectiveness 
of sal1ne r-fnses Trolll th~ spongt!~ (up to 40 individualS min. sool</squee:e cycles 
with 20 cl'phys101ogfcnl saline.) 

The pH..of the eluate rii1ses averaged Cll. 5.3 (in range of that of the nonnal 
vagi nn •. 4.5 to 5.5). 

Preservnt1vcs nlone und citr'ic udd glone had 110 detectable spenn1cidal 
activity. Naithmq the preservatives nor the citric llcid enhanced the 
spermicidal effect of the t'tash elu[Jtes on SPCnl1..Jtolou. 

Spermicidal effEctiveness of the 30~ rJ~9 sponge \11il5 lost by the 20th 
physiological saline rinse; by the 5th dn~(? for [( 20~ N-9 sponge and by 
the 3rd l"inse for u 10% N-9 sponge. 

The 30% N~9 sponges released spermicidG lliora readily than did 10 and 20% 
sponges uS ucll [is [l gl~eater percentage of to til 1 sper.llic1de content ~Ji th 
20 consecutive rinses. 

After fivG s08k/squee~e salim? cycle?so about 50Z sp2rmicide is Hashed from 
the 30% spennic1de? sponge. The? increm::mtul rrmount pei4 rinSe? drops to less 
than 5 mg afte~~ the 5th i'inse g hOHever sperm1cidl.ll affect1veness is maintained 
until ,-1i1se 20. 

After the fit~st 20 rinses,680 rug (ca. 53~) of N-9 ~ms removed from sponge 
Lot 041278 (containing 12-90 mg U-9) and 110 mg by the sc:cond 20 rinses for 
a total of 61%. The dilution (of eluates) bc:yond tJilich spel'micidal effects 
were lost Has 1:16 by the first 20 ~inscs and 1:1 by the: second 20 rinses. 

Both the amount of spermicide available and the: percent released increase 
as the level of N-9 is raised above 30Z. but in lesser increments than that 
seen ben-/een 20 and 30% sponges. 

The dilution beyond l'/hich spermicidal effectiveness is lost for eluates of 
the 30~ {manufactured)sponge after soaking/agitate cycles at 37°C is as 
follows: 

One Day 1:128 pre-squeeze 
Five D~ys 1 :128 pre-squeeze 

1:512 post-squeez! 
1:256 post-squeeze 

The aroount of spermicide released from a 30~ spermicidal (3.45 g N-9) sponge 
with soaking/ag1t~tion in 37°C saline pre and post squeeze is: 

One Day 
Pre - squeeze - Post 
1280 (37%) 520 (15l) 

g Days 
Pre - squeeze - Post 
1390 (40~) 280 (8%) 

2 Days 
Pre - squeeze - Post 
1730 (50%) 470 (l4~) 

5 Days 
Pre - squeeze - Post 
1230 (36~) 480 (14S) 

3 Days 
Pre - sguee!e - Post 
970 (28i) 280 (8~) 
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This DRAFT Article included the follot1ing in nddition to infonn!Jt1on not covered 
elsewhere: 

UV Analysis (223 nm) PJ~ved superior to bioassay and gravimetric analysis. 

p. 3 

Washi'ng Experiments. Fol1m·Jfng equilibration in 20 ml 0.9% NaCl for 5 min., 
sponges ~'/ere squeezed and fluid tested. 

Tota 1 -recovery of N-9 from sa 1 i ne d nses and ~xtructi on of sponges with 
chloroform avel"ilged 94.2Z -:. 5.5. 

Incubation Exper-im2nts. Incubation at 37°C in O.9~~ NaCl \!1th slm'J llg';tation 
up to 5 days. 

The greatest [;UTIOunt of N,-9 \-Jas l'oleased on tho first. du,Y trim rl?lati~'ely small 
amounts appearing on subsequent days - the average daily f'elease \:Jas an exponential 
function of the initial quantity of N-9 in the sponge. Towl i~ecovery of N-9 includir 
chlorofonn extractable material t'Jas 96.3%"" 1.7% for one day incubation and 95.5% + 
2.1% for the 5 days incubation. - -

Titers of speNnic1dal activity were equivalent for 30% N-9 sponges up to ca. 
15 ITDS. old. 

i;i;;:;ci;~~~~~~~y:~r·~~~'~"':"!"<'''''-''''''~.'':''''r.''':'''!0l·~R~~1:?~ S l gned~~~ 9/16/77; 
~_.o.,;;..-...,- 8/5/77. Four standard toxtc1ty tests (US~) \'/ere perfonned for 

the urethane sponge containing nonoxynol-9. 

The eluates were prepared using 4 gms of dry sponge with 20 ml of saline and 
with 20 ml of cottonseed oil, soaked at 70°C for 24 hrs. 

1. Acute ~stemic injection test \'/ith both saline (Lv.) and cottonseed oil 
(1 ,p.) extracting m2dia in mice. 

The nonoxynol-9 eluate resulted in deaths of 5/5 mice tested. 

2. Intracutaneous injection test \oJith both saline and cottonseed oil extracting 
media in rab6i~ 

The nonoxynol-9 eluate intracutaneaneous reactivity ~as marked in all 
rabbit injection sites. 

3. 7 Day - Atute intramuscular implantion of sponges in rabbits. 
A moderate tissue,reaction \1aS reported. 

4. Tissue culture I;lith inhibition of cell grovrth. 
The cytotoxicity score for the eluates \'Ias 4 - toxic to WI-38 cells under 
the prescribed test parameters. 

USP toxicity tests for the urethane foam without nonoxYnol-9 showed no significant 
differences from controls. 
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Toxicity of Scrim -""',.'",, .'''''"''''''~~~ 
Report dtd. 29 Jun~ 1981; 

NDA 18-683 p. 4 

polyester t:.1lV(.m mesh scrim impregnated in the sponge during IiiOld1ng to add stren! 

USP Tests. 
1. ACute SaStGID1C toxicity in mice. 120.0 cm2/20.0 ml 

In so fum chlorid~ - 1.v.; ethanol in sod1LJ;jl chloride - Lv.; 
PEG 400 - i.p. p cottonseed oil - i.p. 

No sfgrdf1cnntly greater systemic reaction than controls. 

2. Intracutaneous to)dc1ty in 2 rabbits per e}ttract (sarna eluates as acute tax.) 
• No significantly greater tissu~ reaction than control. 

3. 7-0ay Implantation test in 2 rabbits. 
No significant macroscopic tissue reaction was reported compared to contrt 

Derma 1 Tox i ci ty -,,', ~~~-----::::,:,:",----====--:::::::J. 

Pr1mart Skin Irritation Test on Rabbits. Report dtd. 21 Feb 78. Signed:~~ 
~§~'.',,"""'''''''-' ", " "." ph 0 ' , 't~'~ilttt@f~~~d~~'1~,,-->~--, ______ -rl,.-..L~ •• 

Sponges containing 30% by dry ~eight nonoxynol-9 ~ere cut into one inch square 
blocks to which 0.5 ml of saline ~as added to moisten. Blocks were plAced under gauze' 
on abraded and nOllabraded ski n or backs of s h n 1 bi no rabbits., Patches \"/ere, 
removed at 24 hrs. \',ith observations at 24 and 72 ht·s.· 0 

Erythema \'JiiS observed in tire intact and abraded skin of 1 animal. - Rated as 
nominally irritating - and according to the Oraize average not a primary irritant to 
rabbit skin. 

Acute Oenna1 Toxi£1!LTest in Rabbits. Report dtd. 21 Feb 78. SignedC...:.. .. ..:;J 
~.,... ,~-~ Ph 0 

.,......---.-.~~"----"'.j •• 

1 3/4" dia. sponges v/ere soaked in 40 cc deionized water for 18 hrs. at 
ambie.nt temop~:t~~e5 and l1quid squeezed out by hand. 20 ml/kg was applied to 
intact ~~in of 2M and 3F New Zealand Hh1te rabbits and to the abraded skin of 3M and 
?~. Occlusive coveringH/ere removed after 24 hrs. \'Jith observations for 14 days. 

There ~'/as some decreased activity, but no deaths. 

Repeat Insult Patch Test (lO-EIPr) on 52 Human Subjects. Report dtd 10 Mar 78. 
Signed: C".::::~_._J B. s.. C'=-'\-:---~ r·1.0. 

Test material to/as prepared by soaking II sponge in 40 ec distilled water for 
15 min. The water was hand squeezed ft~m the sponge nnd ca. 0.2 ml of this nonoxynol-9 
extract ~"as dropped onto a 2 em sq. of l-Jebrll non-\;toven cotton fabric affixed to 
Dennicil cloth tape Vlhich \1aS appl ied to the inner aspect of the ann or back. and 
covered \;!ith 81 enderm hypo-all ergeni c tape. Patches \'J2re removed II fter 24 hrs. 
24 or 48 (\-Jeekends) hr. rest periods follovled. The procedure \"Jas repeated far 10 
applications. 10-14 days after the last patch n challange patch ~llS applied. 

Results: 12 subjects shO\"Jed slight and transient reactions 
1 subject reacted repeatedly during the induction phase - but 

no reaction at challange 
1 subject reacted at challange - minimal and transient. 

http:Reportdtd.29


Mutageni c1 t,,{: 

Ames Test. (Z;~~'!n>!;:i' , 23,A~g 77. S1gned:~ 
~~ B.s~(r%;ii{i:i;~ h.D.Q;;~~~ 

Eluate of Uretnane Foam Sponges containing nonoxynol-9. 
Eluates - 5 gill of tponges were d1'ced and agitated \1ith 60 m1 Si&l1ne for 7 

at 37°C. ' 
The eluate prepared {om th? test sponges containing nonoxynol-9 \"IBS non mu 

'for all 5 test strairls of Sa1nmnella typhil1llJY'iulIl (TA-1535, TA-1537, TA-1538. TA 
TA"1OO) -" activated and neil-llctivated. 

~"'~""''''~_.'"_~'_h''''''''''-_''~:; Report 3 April 1979. Signed:C::~t!r: 
, .~'<'r·Ij':s:-~2~-~-- Ph . D. " 

Collatex Contraceptive? Sponge Lot 120878 \"lith 30~ by dry t.!eight of nonoxync 
using Fischer~s r·1edia rOI" Leukemic cells of ~lice \1ith 5 days agitation. 

The eluate of the Collatex Contraceptive Sponge was non-mutagenic for the 
5 test strains utilized in this study. -

Mouse l}7nRho~ ,8s~a.~.:-(~~=:':=:~'~~~:;'::::::2:::-3 dtd 6 Apr 1979 
Signed: (-~--.,.~-.,J u.::>.; L._.......r----- .' ~ Ph.D. 

Co11atex Contraceptive Sponge Lot 120878 ~J1th 30% by dry t;aight of nonoxync 
Eluate - One Collatex Contraceptive Sponge ~'JaS placed in 60 ml Fisher's Med 

for leukemic cells of mice nnd agitated fa" 5 days. " Follo~Jing the agitation per 
the sponge ViaS squeezed and the fluid filtered before taste 

It is reported that none of the dilutions of the eluate yielded an Induced 
Mutation Frequency greater than 2 and that therefore. the eluate of Collatex 
Contraceptive Sponge vIas non-mutagenic for all dilutions in which it ~/l1S not 
cytotoxic to the House Lymphoma cells. 

Arne S ' 11 /f1i Pl t T t c::.~. s .. - Ci I !I'-Jne a . crosoma a e es. ~':" . ~u~.·.\":tt.'t~.:':"1";'\~" 
~;~""' .. ;FJ:.:.: .. ,." '.' " • ....>iI"~~-~ Report date Oct 1980. Signed: c::::::;:.""'ic,<,Jc~:i;Xi;?;M' Ph.D.; 

',. h,.· " ~""'.l<J, Ph .0. 
The test material (Lot 072380) was cut into small pieces; 60 ml physiologicc 

saline was added to 5 9 or the material pieces and shaken at 37°C for 5 days(?). 
The saline solution \1aS then squeezed out of the foam and filtered. 

The test material extract did not exhibit toxicity ,·lith any ~f the indicatol 
strains used. The results both in the absence and in the presence ti1 a rat live! 
activation system were negative. 

Mouse L homa Fon1ar~ r·1utation Assa . ~~ ~~=-=~~ dtd. 
u y. 9 9. S gned: ~~,,--,,~. ".0.; __ ,~ Ph.D. 

Collatex Contraceptive Sponge - f{onoxynol-9 at 30% of Dry~n~ \~eight 
(1.15 gm/sponge) Lot 120878. Test ~1aterial 10806-27-1. ~ ~ ~:> 

One sponge \:'Jas agitated ,-11th Fischer's gro\ith m~lium for 5 days at 37°C. 
The sponge \·,as then squeezed ; the m2di urn coll ectad and fi1 tered before use. 

The test material ~as reported as not detectably mutagenic over ~ wide 
toxicity range under non-activation conditions. It was not activated by S9 
microsomes to mutagenic products detectable in the assay. Concentrations up to 
a highly toxic level of 7.5 ~l/ml were assayed - 10 ~l/ml was lethal. 
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I1VI""\ IU-U ..... .J 

House L~~hO~2_ry'J,ard r-1utation Assay. (r~=~-=:::::':::":--=''''''''''~'':~=~:::'=3 
_t#f=r.::;~~~_ Report dtd. O~:.....12~O. Test t4aterial Lot 072380. 

r~"""'-"", , --, PI' D • r- '~Ph 0 ~ f gned: "-:.:.., .... -,~~"..:;.r~......,.. ••• ----,......---..-.........,.~ •• 
Extraction - 5 gm of tmite solfd foam polymer tJith attached tlc lath ll ribbon 

per 60 ml of Fisher's m2d1um shaken 5 rlays at 37°C. r·led1um viaS removed by 
squeezing and then filtered. 

Concentrations greater tilan 6.25 pl/ml ~2re completely toxic. The extract 
was considet~ed to be fnactive in the t,:Ouse Lymphoma Fan-lard Hutation Assay. 
Significant changes in the mutant frequency nt the TK locus were not induced in 
L5178Y mouse lymphoma cells. 10 ~l/ml tJas highly toxic in the presence and 
absence of rat liver S9 matabolic activation. 

Microbial Studies. 

Jan. 1 981 . 0 r s . ____ '"'"'"'-.-;.... ........... """' .... 

Expt. 1 - Staph aureus and Staph epidenn1s shoYJed no grO'l'Ith in undiluted solutions 
of 100% nonoy.ynol-9 and u \'Jater/spermicide/preservat1ve mixture (25% llonoxynol-9) 
used to ~)nufacture contraceptive sponges. 

Expt. 2. - Undiluted solutions as above did not support growth of ~. coli, 
Staph aureus D Candida albical1s D Pseudomonas aeruginosa, Aspergl1lus niger and 
Toxic Shock Staph aureus at test periods of 24 hrs. 7 days and 14 days. 

Expt. 3 - The second expt. ViaS repeated follm.dng the USP XX r·1icrobial Tests "51 n~ 
protocol (modified). The: \'/ater/spermicide/preservative mixture did not support ~ 
the gro\</th of any of the test organisms. 

Expt. 4. - The contraceptive sponge innoculated with each of the test organis~s 
of expt. 3 did not suppgrt the gnYdth of ~ny of them. Aspergillus niger was 
reduced from ca. 2 x 10 at Day 0 to about 70 colonies at day 21, to 5 colonies 
at day 28. 

Expt. 5. - Cul tures from swabs of 3 vagi nal sites in 5 women pd or to and 
immediately after wearing the Collatex Contraceptive Sponge for 2 days (also 
from a sample of the spong~) indicated that the sponge did not significantly 

'alter the microbial environment of the vagina. 
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Rats - 28 Day Retention. ip controls nnd no. animals studied was not given. 
-- Smull wmpons t'tere fashioned frOJll sponges containing nonoxynol-9. Stainless 
steel sutm'es t:Jere used to close the vaginal opening, delaying (but not totally 
preventing) expulsion of the test !'iwterilll. Rats gnlH'Jed the s~~ures-in many cases. 

Rats retained the sponge for- v1eelcly pedods up to 28 days. No vaginal 
irr-itatfon \'Jas evident. but flattening of the vaginal mucosal surface rugae was 
typicai. Occasiona,lly. sm~l1 arftOunts of ~~1te or yel10tJ exudate t'las noted. 

~1onkey - (one fana1e d,,::!sus) 
No attempt \'J{;lS made to avoid m~nstrual cycles. The sponge remained in place 

through one menstrual cycle. The nmnkey retained the sponge for up to 32 days 
without removal. no unusual morphology \'/as found upon biopsy of the vagina. 

Note - For' the rat and monkey the pathologist reported thl'it the slides vJere very 
difficult to interpret beclluse of the manner in \'Jhich specimans nnd sections \{ere 
taken. 

Monomeric Residues. 

Any polymeric product in contact with the body raises the concern of release 
of monomers \'Jhich are residual products from polymerization or prepo1ymers. 

It is reported that theoretical,y the following may be foand in the finished 
contraceptiy~ sponge: 2.4- and 2.6-toluene dfi90cyanates (TOI) and their hydrolysis 
products, 2,4- and 2.6-toluene diamines (TOA)~ trim2thy101propane (Hl0P); poly
ethylene glycol 1000 (PEG); 4,4 1 -m2thylenebis (cyclohexylisocyanate) and its 
hydrolysis product, 4,4 1 -methylenebis (cyc10hexy1amine). 

2.6-TDA has been reported by the National Cancer In~t1tute to be not carcinogenic. 
Of concern is 2.4-TOA \'/hich \'Jas analyzed as a component of hair dyes b:y---Aines dnd 
Burnett in 1975 and found to be a potential mutagen. Further reports indicate that 
topical appl ication to mice for 18 months at .leve1s former1y used in hair dyes caused 
no adverse effects. NIOSH has listed 2.4-TDA as n suspected carcinogen. 

According to C ~~~~. ivol. 1.3 p 249), improvements in the manufacturing 
process and in the formulation of C~ prepolymars have lm·;ered the typical TDA 
content of C".:'d. foams to less than one part-per-mill ion and further that ~ 
grades~::~ ___ ::J (used in the manufacture of th~ current Secure Vaginal 
Contraceptive Sponge) ~ave been modified to generate no TOA on foaming. 

They state that a newly-developed analytical method (based on analyses by 
High Pressure Liquid Chromatography) \'lhich allo~/~ the detection of as little ~s 
50 pa rts-per-b 111 i on of ~A so far has been unable to detect TDA in c:::J foams 
prepared fromac;z·:::~"'" ::?under recommal1ded conditions. 

Fore1]n ~~: No foreign preclinical studies are present in this application. 

Quality AssurancL - Statements are present for recent studies. 
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Comments and Evaluation: 

The Secure Contraceptive Sponge, maasuring cn. 2.5 x 5.5 cm, is composed 
primarily of n polyurethane foam . . . in which ca. 30% (l gm.:t 15~) of the 
nonionic surfactant nonoxynol-9 (N-9) by dry h'eight is incorporated during the 
manufacturing process. The nmount of. nonoxynol-9 is not as 1'2}{cessivQ as it 
might seem since N~9 plays a dual role i.e. not only as Q sp.armicide but also 
due to 1 t5 surfac tant property D ns an agent needed for fOClIili n9 of the urethane 
·C1terial. OtJler minor cc;;apon~nts and the? ,polyestei" SCi'ffid and l:iOVen poly~ster 
tape molded into tho C!dge of the sponge to SlH"VH as I) removal strip t",/'Ould not 
be expected to cause any toxicity problems. Possible problelliSi of the or'1ginally 
proposed t'411Sh and reuse product tfould appear to b0 l.1Voided \::fth the current 
single use ,~ecommandat10n. (Coitus, hm'/ever p can oecm" multiple tim',2s during 
the recomm2nded t1::0 day \";2 iUO f ng peri od J 

Due to the nature of thG product, the precl1n1clll studies- varied S!XiI2\'jhat 
from the usual phnnmacolo~v and tOA1cology studies. 

In-v'~tro spermicide elution studies shat'Jc .. d spennic1dnl effectiveness of the 
30% Nono4Ylol-9 sponge to be rmlintu1ned up to the 20th phys1ologkal $,11 ine rinse. 
Although about 50% of the spennic1de is toJllshe-d from the spong~ ufter rive soak/ 
squeeze cycles only about. 53Z is IBGffil.wed arter 20 rinses. The V'l~lease ,'ate appears 
to be governed by an f nteyoacti on bei:1;Jeen the urethane po lym2f nnd nOilO}{jmo 1-9 
during m.anufactUf'e. . TOt.lll y'ecovery of N·,9 fncl udi n9 chloro'forfa cxtrncLlb 1 e 
material was in the range of 96Z. 

The standard USP tmci ci ty tests for the ur'ethllne sponge I'll th and lJi thout 
nonoxynol-9 gave results about as expected. Eluates of t.hf;~ sponge killed all 
mice in the acute systemic injection test and intracutaneous reactivity ~'Jas 
marked at injection sites in rabbits. Hoderate tissue reaction fo'ilm'Jed 7 days r ..... 
10m. 'impl antat10n in t'abbits. El ulltes ~'IC;r2 toxic to 1H-38 cell s in ti ssue culturl 
The urethane foam \~/ithout nonoxynol-9 shO\'Jed no toxicity or signiffcnnt differp.nce~ 
from controls in these tests. 

The polyester \-Joven mash scrim (SClffi2 compound as the Y'etdva 1 loop). 
impregnated into the sponge to add strength, when studied by the first 3 tests 
above gave results comparable to tilat of controls. 

The skin irritation tosts in rabbits and hUTruln subjects in general gave 
responses of a 10'>J order of irritation. The ncute denlli.ll toxicity test in 
rabbits shm'Jed a decrease in activity but no deaths. 

In-vitro microbiological stud'les carded out on sponges fresh from the 
package and on those ~;orn for 2 days as t'Jell as solutions of the \-Illter/spermicide 
mixture used in the rrmnufllctu .... e of the Secure sponges shm'led no support for 
growth of various test Of'ganisms. Cultures from vaginal sl'Jabs of users of the 
sponge indicated that the sponge did not significantly alter the vaginal microbial 
environment. 

Originally there t'JdS concern over tJ,e fact that urethane foams \':ere reported 
to contain fraction components of 1m'} molecular \'Jeight polymeric diamines \"Jhich 
might possess a carcinogenic potential. The 2.4 toluene diamine has been reported 
by NCI as not carcinogenic and the 2.6 toluene diam1ne reported by NIOSH as a 
suspected carcinogen had not shm,71ll carcinogenic potential follot/ing topical 
application to mice for 18 mos. at-1~vels used in hair dyes. In ndd~tfon 
improvemEnts in the formation of c..::) prepol~rs have further decreased the 
probability of toxicity in the f~nal product and n~1er analytical methodology 
(High Pressure LiqUid(~~atography). sensitive to 50 ppb of TDA. has not 
shown any TDA in the· < foam. 
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The current E:::7 pr2p{)lym~r is reported to differ from the previous C-,,;::::? 
in that it...has II lQl'Jer 'order of magnitude level of isocyanate, thereby substantil111y 
decreasing any TOI (toluen2 diisoc~~ate) or their hydrolysis products, TDA monom!r 
residual's •. Thcrcfore!! the nOtleY" CJ. prepolym~r t-;ould not be expected to cause any 
problem of clH'cinogenic1ty. 

Due to concerns over any IX'tential problEms of mutagenicity caused by toluene 
d1fsocyanate 01' toluene d1arnine residues or to any other substances. A.'l12S Salmonellal 

. Microsome ~jutagenes1s ana r·~ous~ LYrnphorrLtl Assays l'Jcre carried out. These tests \~ere 
performadon three lots or VlI Corporation production and according to the sponsor 
ranged in age 'from 3 years to recent production. 

The eluates of t.he nonoxYnol-9 containing sponges l'.'ere rjon-mutagEmic in the 
Ames test ~'1hen tes ted by 2 d1 fferent f1 rms. 

Originally a r·~ouse Lymphoma ASSllY byC:::::';:=_:---=~:::) (Phllrm. Rev. of IND 16.22! 
dtd. 4/10/79 by Dro \I, Berliner) utilizing n foam extract hnd shm'm n slight dose
~!~!!J.D,s:r~~~e ill mutation frequency," in the llctivation series (evilluated by 

:if.i":'~, ___ .,-:J as not inducing signiricllnt ron'Jard mutation under the conditions 
OL,tttt..ass~ This -study \'/a5 not inc~uded in the NDA. hm-JeverD3ESL_~,aJJ;,!,_inl used 
«..---') had d slightly different ehem1cal composition than thec.......... .... __ .~,...;..-Jused 
1 n the pres)~Dt sponge. T\'JO addi tiona 1 r'~OUSG LymprlOlTI1l Assays bY(-=-.t_~:--::"J 
and one by\,-~~=-~=~--==~:::==,===:::,) did not shm') extrnets of the sponge to be 
mutagenic. 

As I'(~ul ized by the sponsor·, the vuginlll irritution studic;:; con-'ied out in 
only one rhesus monkey \,/hi ell Cl.lrri ed [l tampon In:3de from the sponge for 32 days 
and the ~tlJdy in rats (sponge had to be retllined by sutures) for up to 28 days 
are of rel&tively little value in comparison to the clinical usage. No unusual 
morphology \'JiJS reported I' hOi'Jever, in the opinion of th2 pathologist slides \·Jere 
difficult to interpret due to their poor quality. 

Labeling - From the standpoint of Pharmacology. labeling appears satisfactory. 

Conclusions: 
Nonoxyno 1-9 has been used as ~penni c1 de for a number of y~ars and its sa fety 

for use in vaginal contraceptives has been establish~J. The Federal Register. 
Vol. 45, No. 241, December l2p 1980 fe Vaginal Contraceptive Drug Products for 
Over-The-Counter Human Use regards the nonionic surfactant ~onoxYnol-9 as a 
Category I vaginal 4Qntraceptive safe and effective for OTC use. 

The primary role of the sponge is as a carrier 0'( nonoxynol-9 \-Jhose role is 
unique in that as a surfactant it contributes to the structure of the foam sponge 
as well as being 0 spermicide \7ho~ie potency is influenced by its reactivity with 
the spong~. 

The exten~ive investigations of the functional and toxicological p·operties 
of the Secure Contraceptive Sponge did not indicate any toxicological problems 
which rJOuld preclude its use as D vaginal contraceptive. 

RecolTiTlendation: From the standpoint of Pharmacology, npprov41 of ith~ llpplication 
can be recomn2nded. 

cc: 
Original NDA 18-683; HFD-1BO 
Trip NDA 18-683; ~FD-l30 NDA 18-683 
HFD-130 Pharmacology; HFO-130 OHertig 

o 
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IV" Pharmacology 

A. Pharmacological Profile 
~ecure Contraceptive Sponge for use as a vaginal contraceptive is 
composed primarily of OJ polyurettume foam in which 30% (ca. 1 gm) 
of the nonionic ~~urfactflnt l1onoxynol-9 by dry weight is incorpot4ated 
during the manufucturing process. 

The phnnnacologicill profile of nonoxynol-9 1s l'!ell knOi'ln, its having 
been classified as a Category I vaginal contraceptive safe llnd effect' 
for OTC use (The Federal Register, Vol. 45, No. 241, December 12, 198( 
re Vagina 1 Contr'llcepti ve Drug Products for Over-The-Caunter-Human Use: 

B. Toxicity Tests 
Due to the nature of the product. the pr2clinical studies varied 
somewhat from the usual type pharmacology and toxicology studies. 

1. In-vitro spermiclde elution studies. 
Spermi c ida 1 effecti veness of the--30'L nOiloxynol-9 sponge was 
maintained up to the 20th physiological saline rinse. 

2. Standard USP toxicity tests for plastic rnaterials. 
ITUates of the sponge ---
a. Acute systemic i.v. injection test - killed all mice. 

b. Intracutaneous reactivity - \:JilS IThH'ked at injection sites 
in rabbits. 

c. I.M. Imflantation in rabbits - after 7 days. marked tissue 
react on. 

d. Toxicity to HI-38 cells - toxic in tissue culture. 

The urethane foam \.Ji thout nonoxyno 1-9 shm·.Jed no toxic ity or s 1 gn ificant 
differences from controls in these tests. 

The polyester scrim (same substance as the retrival loop) impregnated 
into the sponge to add strength, gave results comparable to controls 
in tests a,ble above. 



3. Skin Irritut1vrl Tes~s - in ,,'abbits (;inti hUl11!lO subj~cts in general 
gave: responses of i1 lou order of irritation. 

4. Acute Oennl!l Tmddt,y" - (appiknt1an of 20 m'l/kg eluate produced 
by soak 1 n9 sp,onge h~ fJa tel" for 10 hr's. - ace 1 us i vc coveri ngs 
removed after 24 hrs. ~J1th 14 dnys; observation) tests in 
rabbits shm1ed a dc<rease in [.lctivity but no deaths. 

5. In-'/itro microbiological 5tudies. Tests C81"ried Ollt on sponges 
fresh from the package and on those worn for 2 dBYS as tiel 1 as 
soiutions of' the t'Jllter/spel"mic1de mixture used 'in the sponge 
'manufacture showed no support fat· grm·]th of various test organisms. 

Cultures from vaginal s~"abs of users of the sponge indicated 
that the sponge did not significantly alter the vaginal microbial 
environment. 

6. Mutaimn1city Tests 
a. es Test 
~u~tes of non0xYnol-9 containing spunges were 

non·-mutageni c when tested by 2 d1 fferent fi rns. 

b. Mous~~homa Tests. 
---rnree u5says oy t~a different firms Jid not show extracts 

of the sponge to be lUuu"en1C. 
'. 

7. Vaginal Ir-ritation Stud1es. 
Monke.'t. -. One rhesus monkey carried a tampon made from the 

sponge for 32 days. 

Ra ts - Sponges were reta 1 ned up to 28 days. 

No unusua 1 mrpho log)' was reported for either sp~.; i es. 



Co!IegO of Pharm&ey 
()epartmont of Pharmacodynamics 
833 South Wood Street 
Box 6998, Chicago, IlIIl'IOls 60680 
(312) 996-0888 

Ms. Lea Ripper 
Consumer safety ortjcer 
Office of Biologics Research and Review 
Center for Drugs and Biologics 
Food And Drug Administration 
HFN-alO, Rm 14803 
5600 Fishers Lana 
Rockville, HD 2D'3!57 

Dear Ms. Ripper, 

2 May 1986 

Thank you for arranging a meeting on 12 May 1986 at the FDA 
to discuss tho tmc:'cology testing requirements for 
initiating clinical trials for an acrosin inhibitor 
incorporated into a Today sponge. Tho mrJoting will be 
attended by myself, Dr. L.J. D. Zaneveld (thG investigator 
who is developing the acrosin inhibitors as a vaginal 
contraceptivQ and co-investigator), Dr. Alfredo Goldsmith 
(Program for Appl ied Rosearch on Fortili ty Regulation \vhich 
funds the acrosin project) and Jaffrey M. Spiclor (AID). 

Our letter of 5 September, 1985 outlined proposed 
precl inical toxicology testing for our nay) vag ina 1 
contraceptive product. These tests included a 30 day 
subchronic toxicity test using rats and a ten day vaginal 
irritation test using rabbits. Wo now find it difficult to 
perfonn the above test using simple dosing techniques fot" 
the vaginal route of exposure for hoth of the above tests. 

The vagina of both tha rabbit and tho rat expoll the sponge 
device within 24 hours. This resultn in an indefinlte 
exposure period. Wo are aware of th~~ reported procedures 
for retention 0 f the sponge devico in the vag ina wh ich 
include stainless steel sutures to close the vagina of the 
rat and umb!l ieal tape around the vagina of the rabbit to 
create a stricture. We have tried these procedures and 
found them to be less thJ.n satisf3.ctory. We would like to 
propose the following changes from the studies in out" 
previous letter. 



30 DAY SUBCHRONIC TOXICITY TEST IN RATS 

TWo routes of administration were proposed. The 
intraperitoneal route presents no problems and can be 
performed using norroal testing procedures. The vaginal 
administration of tho spongo on a daily baeio will present 
problems in detarmining tho exact exposure of tho animal to 
the sponge containing an acrosin inhibitor. Tho sponge in a 
rat is retained for several houro, but is consistently 
expelled prior to tho usual 24 hour dooing period. The 
suturing of the vaginal opening prevonts daily 
administration of the sponge material but causo~ stress and 
discomfort to the animal. 

We are proposing to administer tho acroo!n material on a 
daily basis as a gum acacizl sU!3pan~ion to allow 
administration of accurate dosoo at ruultiploCl of the 
expected exposure level. Thlo Hill insure maximal doses of 
the acrosin inhibitor. and provide a good indication of 
potential problems rolated to syotomic oxposuro after 
vaginal administration Cind direct contact of tho vaginal 
tissue \vi th tho acrnsin inhibitor. 

VAGINAL IRRITATION IN THE RABBI'r 

Ti'\e ra:,bit vagin,,) also expels the sponge. Wo havG tried 
dJffenmt sizes ilnd shapes of sponges without success. 
Making a stricture in the vagina using umbilical tape has 
been successfully perfurmed. HOt-IElVer, this procedure will 
not pennit replacement of tho sponge at daily intervals and 
requires abdominal f!urgery. 

We would 1i)<:8 to perform the vaginal irritation stUdy using 
rabbits with sponges placed directly in tho vagina without 
any special. procedures to insure retf}:'"II:ion of tho sponge. 
The rabbits will be observed at two hour .intervals f0r the 
first twelve hours to insure retention of the sponges during 
this period. Sponges will be ,:,eplaced each morning. All 
sponges which remain in the vagina will be removed prior to 
the insertion of new sponges. A short pieco of suture 
material will be attached to tho sponge to facilitate 
removal of any remaining sponges. The daily replacement of 
the sponges will continue for 10 days. Three groups will be 
tested. One group will be admi~istered sponge material only 
and the remaining groups will be administered sponges 
containing one of ~· ... o concentrations of the acros!n 
inhibitor. It is anticipated that no more than twice the 
concentration of the acrosin inhibitor to be used in the 
clinical trials can be incorporated into the sponges due to 
manufacturing limitations. 



These dosing schedules represent testing to provide maximal 
information on potential toxic effects of the new acrosin 
inhibitors used as vaginal contraceptives in a Today sponge. 

We look fonvard to discussions with you next week. 

SrJj~ 
Donald P. Waller, Ph.D., D.A.B.T. 
Associate Professor of Pharmacology 
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pre-IND May 12, 1986 
4'-acetamidophenyl 4-guanidinobenzoate (AGB) 

MEMORANDUM OF MEETING 

Reeresenting the Sponsor: 

DOnald P. Haller, Ph.D., Associate Professor, section of OB/GYN, Rush
presbyteria'1-St. Luke's Hedical Center, Chicago, Illinois 

Laurens J.D. Zaneveld, D.V.M., Ph.D., Profess0r and Director, Section of 
OB/GYN, Rush-Presbyterian-St. luke's Medical Center, Chicago, Illinois 

Alfredo Goldsmith, 1-1.0., PARFR, Northwestern L'niversity 
Jeffrey M. Spieler, AID 

Representing the food and Dru9 Administration: 

Solomon Sobel, M.D., Director I DMEDP 
Alex Jordan, Ph.D., Supervisory Pharmacologist 
David Hertig, Pharmacologist 
A.l ~leiner, M.D., Medical Off icer 
Lee Ripper, C:-nsurner Safety Officer 

Background: See submission dated May -2, 1986. 

Discussion: The visitors explained that AGB is less spermicidal than 
nonoxynol-9 instead actlng by inhibition of the sperm enzyme acrosin which is 
needed for fertilization. I\GB binds to acrosin and is carded up into the 
uterus/tubes. ~Jith its acros in inactivated, the sperm cannot penetrate the 
zona pellucida. AGB 1S to be incorporated into the Today sponge. Although 
the N-9 can be omitted from the sponge, the resultant product is not as 
• spongy ." Also the N-9 seems to somehow aid release of AGB, perhal?S because 
the AGB is solubil ized by N-9 or because the conformation of the sponge is 
different. - In response to an FDA questlOn about possible chemical reactlOn 
between N-9 and AGB, the sponsors replied that neither seems to affect the 
activity of the other. fDA noted that they should confirm that there is no 
chemical react10n between the two . 

. 
Currently they are experiencing difficulties in doing vaginal irritatlOn 
studies. If they place small stcingless sponges in rabbits Without 
strictures, a high percentage will retain the sponges for 12 hours befure 
spontaneously expelling them. But ',.,then they add a rerroval stnng the amrul 
pulls it out. If strictures are used, the sponges cannot be changed dally: lf 
not used, retent ion time Cdnnot be guaranteed. Therefore, fDt\ agreed th.jt th~ 
firm could conduct uleir vaginal administration studies using a gum acaCla 
suspension of AG3; it ',.,till al.::;o be used for the IP studies. Using gum dC'lCld 
suspension, the drug can oe administrationed at about a hundred-fold dose of 
the sponge. 

The Phase r post-coital clinical trial on sterilued 'rlomen will compare the 
Today sponge versus the sponge with AGB only versus the Today sponge plus 
AGB. The sponge wlll be in the vagina ubout 4 hours with a maximum of 6-12 
hours. Measurements wlli include AGB both in vaginal fluid and remaining ln 
the sponge, and number of sperm in cervical mucus. If a sufficient nurrber of 
live sperm are found, a hillnster egg penetration test will be done. 
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Conclusions: For Phase I FDA will accept the ~O-day subchronic study in rats 
[3 groups (N-9 alone, AGB + N-9 combination, AGB alone) X 2 routes of 
adrrUnistration (IP and intravaginally)] plus what rabbit data they already 
have. However, to completely meet the two species by two routes preclinical 
guidelines, a rabbit IP study rnust be completed, and the results submitted and 
reviewed before Phase II may begin. FDA noted that because of our combination 
policy, sponsors must shaw that all drug0 in a combination contribute to the 
product's activity. Also, FDA is interested in ha,y the sponge without AG8 
will perform compared to the N-9 s!X>nge + AGB b:?cause of our desire for a 
vaginal contraceptive product that causes less irritation than does N-9. 

c{u-}Z~ 
Lee Ripper 
June 17, 1986 



TOXICOLOGY RESEARCH LABORATORY 
UNIVERSITY OF ILLINOIS AT CHICAGO 

HEALTH SCIENCES CENTER 
CHICAGO, IL 60680 

A.. study Identification 

1. Title 

2. Objective 

3. St.udy Number 

B. study Management 

1. Testing Laboratory 

Liaison 

study Director 

Pathology 

Histology 

2. Sponsor 

30-Day Subchronic Toxicity Test of 
4'-Acetarnidophenyl 4-guanidinobenzoate 
hydrochloride(AGB) in rats. 

Evaluate potential toxicity of AGB in rats 
after vaginal and intraperitoneal 
administration for 30 days . 

0023 

Toxicology Research Laboratory 
University of Illinois at Chicago 
1940 W. Taylor 
Chicago, IL 60612 

Edmund G. Anderson, Ph.D. 
Director of TRL & Head, 
Department of Pharmacology 
University of Illinois at chicago 
College of Medicine 
835 S. Wolcott St. 
Chicago, IL 60612 

Donald P. Waller, Ph.D. 
Department of Pharmacodynamics 
College of Pharmacy 
University of Illinois at chicago 
833 South Wood St. 
chicago, IL 60612 

Pa thology Assoc ia tes, Inc. 
10075 Tyler Place 
Hyatt Park II 
Ijamsville, Maryland 21754 

Pathology Associates, Inc. 
10075 Tyler Place 
Hyatt Park II 
Ijamsvil18, Maryland 21754 

Program for Applied Research in Fertility 
Regulation(PARFR) 
Northwestern University 
Diane Krier-Morrow 
Tel (312) 644-0085 
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C. Proposed Schedule 

1. Arrival date 
2. starting date 
3. completion 
4. Final Report 

21 September 1986 
28 September 1986 
28 october 1986 
7 November 1986 

D-l. Test Article Identification 

1. Name: 4'-Acetamidopheny1 4~Guanidinobenzoate Hydrochloride(See 
attachment I) 

D-2. Test System Identification 

E. 

l. Species Rat 
2. strain/substrain Sprague Dawley 
3. Sex Female 
4. Number 200 
5. Source Charles River 
6. Age 9 weeks 
7. Body weight range 175-200 g 
a. Identification per SOP :ANMooa 
9. Randomization per SOP: TXG072 

10. Housing BRL Room: 
11. Quarantine period per SOP No.:ANM003 
12. Husbandry per SOP No. : BRL Standard Protocol 
13. Food and Hater ad libitum 

Experimental Design 

l. study design 

AGB is a potential vaginal contraceptive. This study is to assess 
potential toxicity of systemically absorbed AGB after short term 
repeated exposure. Rats will be administered AGB suspended in gum 
acacia for 30 consecutive days using both the intraperitoneal and 
vaginal routes of administration. On day 31 the animals will be 
sacrificed, organs removed and fixed for histopathological 
examination. 

2. Method of Administration and J~stification 

Both the intraperitoneal and vaginal routes of administration 
will be utilized. The peritoneal route will insure absorption a~j 
systemic exposure of the rats to AGB. The vaginal route of 
administration is the route of administration to be used in hu~ar.s. 

3. Dosing 

All dosing will be perfor~ed between the hours of 0800 and 1100 
hours for 30 consecuti~e days. 

Intraperitoneal Administration(TXG014): Each rat will be 
administered a volu~e of 0.5 ~l/lOO g body weight of one of four 
dosing preparations to achieve a dose of 35, 70 and 140 mg/kg of 
AGB/kg body weight. 



vaginal Administration: An eye dropper will be filled with 0.2 ml 
of the substace to be administered. The rat will be picked up and 
turned over on its back, the eye dropper inserted gently into the 
vaginal orific~ ~nd its contents expelled: The rat ~i~l be ~eld in 
the supine posltlon for 30 seconds followlng the admlnlstratlon and 
then returned to its cage. A clean eye dropper will be used for 
each animal. 

4. Test Substance: The test substance will be provided by Dr. 
L.J.D. Zaneveld. Receipt for the material will be in accordance 
with SOP MAT001. Stor~ge and labeling will be according to MAT002 
and MAT003. The mater ~.al will be dispensed per SOP MAT004. A 
test/control Article Fact Sheet will be completed according ~o SOP 
MAT005. 

5. Animals 

a. The care, maintenance, and housing of animals will be per 
SOP ANM002. 

b. Animals will be group-caged for this test and the number of 
animals per cage will not exceed three. 

c. Animals will be randomized into groups per CMPOOJ. 

6. Experimental design 

Two hundred mature female rats will be allowed three days after 
arrival for accli~atization. Each animal will then be 
weighed(TXG02~) and identified (ANM005) prior to quarantine(ANX003). 
On the eighth day the animals will be weighed and randomly divided 
into six groups per SOP TXG072. The number of animals in each 
group, the route of administration and the preparation to be dosed 
are as follows: 

Group 1--(30 animals) Administered vaginally 0.2 ml of a 5% 
solution of gum acacia. 

Group 2--(30 animals} Administered vaginally 0.2 ml of a 5~ 
gum acacia suspension containing 10 mg/ml of AGB. 

Group 3--(30 ani~als) Administered intraperitoneally 1 ~l/2CO 
grams of body weight a 5% gum acacia suspension. 

Group 4--(30 anl~als) . Administered intraperitoneally 1 ~1/2:a 
grams of body ~elght a 5% gum acacia suspension containl~g 7 
mg/ml 0 f AGB. 

Group 5--(40 animals} Administered intraperitoneally 1 ml/2JJ 
grams of body weight a 5% gum acacia suspension containing l~ 
mg/ml 0 f AGB. 

Group 6--(40 ani~als) Adninistered intraperitoneally 1 ml/2CO 
grams of body weight a 5% gum acacia suspension containing 
28mg/ml of AGS. 
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All animals will be weighed per SOP TXG022 and observed daily per. . 
SOP TXG028. On day 31 after the first dose of AGB or vehicle 
control the animls will be sacrificed by carbon dioxide 
asphyxiation(TXG024) . 

a. Gross Necropsy-- All test animals will be subjected to complete 
gross necropsy per SOP PTH001. Tissues viII be processed per SOP 
PTH002, fixed in 10% buffered formalin and sent to the histologist, 
per SOP PTH003. 

b. Histopathology---All gross lesions will be examined 
microscopically. In addi t:.'>n, for animals in the control and ,,'osing 
groups and all animals which die during the study: Brain(at least 
three level~), spinul cord (at least 2 levels), eye, pituitary 
gland, mammary gland, esophagus, lung (with mainstream bronchi), 
trachea, liver, stomach, small and large intestine, spleen, kidneys, 
thymus, thyroid, para thyroid, adt enals, pancreas, urinc.ry bladder, 
heart, aorta, ovaries, complete reproductive tract including 
fallopian tubes, uterine horns and vagina, a representative ly~ph 
node, sternum, and sciatic nerve with skeletal muscle will be 
observed. 

F. Experimental Evaluation 

Evaluation of the slides obtained from the procedures described 
above wj.ll be made Pathology Associates, Inc. (PAI) . PAI will submit the 
report to TRL within 14 days from receipt of tissues. 

G. Data Retention (inclusion in the Archives) 

1. Records 

a. Protocol and any addendums attached to it. 

~b. Standard Operating P~ocedures; ADM011, ADM013, ADM017, 
ANM002, ANMOOJ, ANM005 ANM008, CMPOOJ, MAT001, MAT002, MATOOJ, 
MAT004, ~~T005, PTH001, PTH002, PTHOOJ, QAU002, QAUOOJ, QAU004, 
QAU005, TXG006, TXG014, TXG022, TXG024, TXG028 and any addendums or 
changes made to them during the course of the study. 

c. Laboratory notebook 
A separate laboratory notebook Nill be maintained for the 

study. The laboratory notebook for this study will.be divided in~o 
three parts. 

I. Initial Information 
This part of the notebook will contain data which deals Nith 
the initiation of the study. 

a) Animal IO and History Record (TRL012-2.84): This form 
will contain gene~al information about the animal Nhich 
will be listed in identification number order. Included 
will be all the information required by the appropriate 
SOP as specified in section E-J. 

http:TRL0l2-2.84
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b.) Animal Randomization Sheet (TRL053-09.86): This form 
documents the rdndomization of the animals as desc~ibed in 
0-2, 9. It will list the animals by group, ID#, body 
weight (g), the mean weight of each group, the standard 
deviation within the group and the analysis of variance 
for the groups. 

II. Daily Information 
Daily information will include the observations made of the 

animals on a day to day basis. 
a) General Observacion Sheet (TRL007-12.83): Per SOP 

No.:- XG006. This form will be filled out t~vice daily, 
once at approximately 0700 hours and at approximately 1900 
hours. The animals will be observed for general 
condition. All the animals in the study will be placed on 
one General Observation Sheet. 

III. Weekly Information 
Clinical Observa ti.on: CI inical evaluations will be performed 
once each week according to SOP TXG028 and recorded on the 
clinical observation form(TRL 007) . 

IV. Concluding Information 
The Concluding Information section will contain the information 
on the clinical observations of the animals and the necropsy 
forms. 

a) Necropsy forms (TRLOIO-12.83 0: TRL011-12.83): These forms 
will be completed for each animal as they are necropsied. 
Specifically, they concern the general observations at 
necropsy, the formation of any masses or lesions and the 
tissues collected for histopathology. The latter form is 
submitted to the pathologists with a copy kept in the raw data 
files until such time that the form is completed by the 
pathologist. 

d. Other Raw Data 
Raw data other than the laboratory notebooks will be maintained 
in the archives. This will include tissue specimens r.ot used 
in histology (both wet specimens and tissue blocks) , 
correspondence directly relating to the study and any other 
data the administration of TRL deems relevant to the study. 

e. Equipment Records 
Equipment records will be kept detailing the calibration a~d 
use of the balance used in this study. 

2. Archive storage 
a. All records pertaining to this study will be kept in the 

archives located in Room 409 of the MSA building, University of 
Illinois. Archive records will be maintained per SOP No.: ACMOlJ. 

3. Final Report 
The final report will follow guidelines in SOP No.: ADM017. 
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H. conditions and Monitoring 

1. QAU 
The QAU will monitor the study as instructed in SOP No.: 

QAU004. The records will be maintained in accordance with sop Nos.: 
QAU002, QAU003 and QAUOOS. 

2. Amendments to the study will be fully documented in accordance 
with SOP No.: ADMOll. 

3. Sponsor audits will be permitted at the request of PARFR with at 
2east one day notification. 

Approval 

/{llp;l Vlflfe J 2 ~j :/ C;J 
D.P. Walle, study Director . DlTE 

prepared By: 

I. Protocol 

Reviewed By: 

Reviewed By: ___ --,.~t.c""'-.,f":.:.--..:-r- ~ ~~ /2 .~ .», 17r0 
(") ___ ~~7 J.e .. ?et'a5 ... Assist:fntJDirec~o !'JTRL

L 
DATE 

""" '\ ( --< ~ . } (: I - I' . _) "-...:;. I /. -
, • I "---·~x "" . -~-------- -. z ". t.~ I Z---I' / c., '. B'P' Benn~~~t, Director of BRL , DATE ' I. ~ • 

£.q. . (1 /tf t.IJ}.Iwkh. Reviewed By: 
R.C. Schoenbeck, QAU Officer DATE 

Approved: .~-

- ) 

, - . 
E.G. Anderson, Program Director, TRL DATE 
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Toxicology Research Labora:":ory 
University of Illinois at Chicago 

DEVIATION FROM PROTOCOL/SOP 

=======~====~=============================================== 

Study Number: OO~ Date Re~lested:14 October 1986 
Title:30-Day Subchronic roxicity Test of 4'-Acetamidophenyl 
4-guanidinobenzoate hydrochloride(AGB in rats. 

Study Director: Donald P. Waller 

Request BY:~9nald P. Waller 

Prepared By:Donald P. Waller 
Name 

study Director 
Title 

Nature of Deviation: The current protocol divides two 
hundred animals into six groups: 

Group 1--(30 animals) Administered vaginally 0.2 ml of 
a 5% solution of gum acacia. 

Group 2--(30 animals) Administered vaginally 0.2 ml of 
a 5% gum acaCla suspension containing 10 mg/ml of AGB. 

Group 3--(30 animals} Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension. 

Group 4--(30 animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspe~3ion 
containing 7 mg/ml of AGB. 

Group 5--(40 animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension 
containing 14 mg/ml of AGB. 

Group 6--(40 animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension 
containing 28mg/ml of AGB. 

The number of animals will be increased to two hundred and 
fifty and the dosing groups will be increased to ten dosing 
groups as follows: 

Group 1--(20 animals) Administered vaginally 0.2 ml of 
a 5% solution of gum acacia. 
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Group 2--(25 animals) Administ~red vaginally 0.2 ml of 
a 5% gum acacia suspension containing 10 mg/ml of AGB. 

Group 3--(25 animals) Administered vaginally 0.2 ml of 
a 5% gum acacia suspension containing 10 mg/ml of AGB 
and 15% nonoxynol-9. 

Group 4--(20 animals) Administered vaginally 0.2 ml of 
a 5% gum acacia suspension co~taining 15% nonoxynol-9. 

Group 5--(20 animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension. 

Group 6--(JO animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension 
containing 7 mg/ml of AGB. 

Group 7--(JO animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension 
containing J.4 mg/ml of AGB. 

Group 8--(35 animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension 
containing 28mg/ml of AGB. 

Group 9--(25 animals) Administered intraperitoneally 1 
ml/200 grams of body weight a 5% gum acacia suspension 
containing 7 mg/ml of AGB and 10% n0noxynol-9. 

Group 10--(20 animals) Administered intraperitoneally 
1 ml/200 grams of body weight a 5% gum acacia 
suspension containing 10% nonoxynol-9. 

Attachment: NO 

Reason for Request: The six dosirlg groups in the protocol 
were deternined according to the original proposal to the 
sponsoring agency. Hmo/ever, at a subsequent meeting with 
the FDA attended by myself, Dr. L.J.D. Zaneveld, Dr. Alfredo 
Goldsmith (PARFR) and Jeffrey Spieler(AID) it was suggested 
by the FDA that additional groups be added to examine the 
effects of AGB in combination with nonoxynol-9. The revised 
groups of animals are to comply with the above suggestions. 
Attachment: NO 
============================~==~============================ 

ACTION: 
Approved: 
Denied: 

X Date in Effect: 14 (..Qif If ?C 

STUDY DIRECTOR: _+-[2.."...-~p-j),--~~Q~\.""f&-"-"",,,~,--+ __ _ 
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Reason for Action (if different from above): 

Attachment: yes ~no _______ ~b_____________ _ ____________________________________ _ 
C~: 

Program Director date sent: I Q /1 ~ Lf?v 
Sponsor date sent:~I~{)~7~'~~7~f~L!~---
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PATHOLOGY REPORT 

3D-DAY SUBCHRONIC TOXICITY TEST OF 41·ACETAMIDOPHENYl 
4·GUANIDINOBENZOATE HYDROCHLORIDE (AGB) IN RATS 

INTRODUCTION 

This is the final pathology report by Pathology Associates, Inc. (PAl) to the 
Toxicology Research Laboratory, University of Illinois at Chicago, representing the 
support required to conclude the study designated, "30-Day Subchronic Toxicity Test 
of 4'-Acetamidophenyl 4-Guanidinobenzoate Hydrochloride (AGB) in Rats," as 
described in the protocol for Study No. 0023. 

EXPERIMENTJ),l DESIGN AND METHODS 

Two hundred fifty 9-week old female Sprague Dawley rats were divided into 10 
dose groups and administered AGB and/or nonoxynol-9 suspended in 5% gum acacia 
(vehicle) for 30 consecutive days using the intraperitoneal (IP) or vaginal routes of 
administration, according to the following protocol: 

GROUP 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

NO. Of RATS 
20 
25 
25 
20 
20 
30 
30 
35 
25 
20 3 

aOUTE 
Vaginal' 
Vaginal 1 

Vaginal 1 

Vaginal' 
IP 2 
Ip2 
Ip2 
IP 2 

Ip2 
IP 2 

,. 0.2 ml administered vaginally . 

I8EAIMENT 
Vehicle Only 
AGB, 10mg/ml 
AGB(l Omg/ml) and nonoxynol-9( 15%) 
nonoxynol-9 (15%) 
Vehicle Only 
AGB (7mglml) 
AGB (14mg/ml) 
AGB (28mg/ml) 
AGB(7mg/ml) and nonoxynol-9( 1 0%) 
nonoxynol-9 (10%) 

2. 1 ml/200 grams of body weight administered intraperitoneally 
3. Only 19 animals were received. 

On day 31 after the first treatment, the rats were sacrificed by carbon diOXide 
asphyxiation and necropsied. Tissues were fixed in 10% neutral buffered forfT1alln. 
processed, and evaluated microscopically. 
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Microscopic findings are presented by dose/sex group with all diagnoses for 
individual animals in the Tabulated Animal Data Tables (Section III). The codes used 
as entries in tt,ese tables are explained in the Reports Code Table (Appendix 1), while 
topographic/morphologic abbreviations are explained in the Abbreviations List 
(Appendix 2). Microscopic findings for all groups are summarized in the Project 
Summary Tabl8~ (Section II). Tabulated data in Section II are divided by route of 
administration, with groups 1-4 (vaginal) presented separately from groups 5-10 
(intraperitoneal). Microscopic findings are correlated with gross lesions, if possible, in 
Section IV (Correlation of Gross and Microscopic Findings). 

RESULTS 

No dose group related lesions were noted microscopically in the vaginal 
treatment groups. In group 2 a slight incrEiase in the number of kidneys showing 
mineralization was noted, but this is not considered to be biologically significant. 

Numorous microscopic changes were noted in all of the groups given 
intraperitoneal injections. In group 5 (vehicle only) treatment-related changes were 
consistently noted in the liver, with 20/20 rats having hepatocellular cytoplasmic 
vacuolization and 16/20 rats having foci of subacute inflammation in the livers. 
Peritonitis (inflammation of the capsular or serosal surface of abdominal organs) was 
noted in eight rats in group 5. In each case, the inflammation was localized to one or 
two organs or segments of the intestine. 

In groups 6-10 peritonitis was noted in all but one animal (Gp 8 - #39). In most 
instances numerous organs, particularly the liver and spleen, were affected. In only a 
few rats was tha inflammation limited to small foci in the mesentery, around the 
pancreas, or on the serosa of one or two abdominal organs. Hepatocellular 
cytoplasmic vacuolization was seen in nearly a/l of the animals in groups 6-10. 

In th(~ kidneys, dose-group associated changes were noted in groups 6, 7, 8, and 
9, and consisted of changes in the renal tubules and/or interstitium. ChroniC 
nepnropathy was diagnosed in 14/30,21/30,20/35, and 11/25 rats in groups 6,7,8, 
and 9, respectively. In addition, renal tubular regeneration was diagnosed In 8130. 
3/30, 4/25, and 7/25 rats In groups 6, 7, 8, and 9, respectively. No similar changes 
were present in groups 5 or 10. 

Extramedullary hematopoIesIs (EMH) was diagnosed in the spleens ot some rats 
in groups 7 through 10, but not 5 and 6. This was attributed to the more severe 
peritonitis with associated hemorrhage in some rats in these groups. 



Interstitial inflammation was present in the lungs of 80-.00% of the rats in each of 
the ten groups and represents infection by adventitious agents, probably viral. 

DISCUSSION 

The most numerous and striking changes noted at necropsy were lesions on the 
surface of abdominal organs and within the mesentery. These consisted primarily of 
thickened, wllite membranes over some or all surfaces, particularly the liver and 
spleen, adhesions between liver lobes or between organs, and masses in the 
mesentery or attached to abdominal organs. These changes correlated well with the 
peritonitis in groups 5-10, and particularly in groups 6-10. In addition to the chronic 
inflammation and fibrosis on the serosal surfaces, inflammation was also seen in 
deeper portions of some tissues, particularly segments of the bowel. In several cases, 
inflammation in the submucosa or mucosa indicated possible perforation of the bowel 
during intraperitoneal administration. Abscesses, multifocal chronic inflammation and 
hemorrhage, particularly within the mesentery, and inflammatory or hyperplastic 
changes in the mesenteric lymph nodes in response to the peritonitis accounted for the 
masses noted at necropsy. As a part of the chronic inflammation, numerous 
granulomas or multinucleated giant cells were present. Many contained refractile 
material. It is obvious that while some peritonitis resulted from intraperitoneal 
administration of 5% gum acacia alone, the peritonitis was potentiated by either AGB 
alone, nonoxynol-9 alone, or the two chemicals together. 

Liver changes were noted in most rats from all groups treated intraperitoneally 
but not vaginally. The most striking microscopic change consisted of hepatoce"ular 
vacuolization. In most cases, the affected hepatocytes were swollen by numerous 
tightly-packed, small, round vacuoles. In some livers, the cytoplasm of affected 
hepatocytes contained no distinct vacuoles, but instead, the cytoplasm was relatively 
clear with a stippling of organelles. In the more severely affected livers, the diffuse 
cytoplasmic swelling caused marked distortion of the liver lobs3. While all of the livers 
in group 5 had vacuolar changA, few liver lesions were noted at necropsy. In groups 6 
through 10, however, most rats were noted to have swollen livers with blunt edges or 
pale livers. In these groups, the thickened capsules, adhered lobes, and swollen 
hepatocytes distorted many livers markedly. 

Because rats from a" groups treated intraperitonea"y had hepatocellular 
vacuolar change, it can be Inferred that the change was due in part to either Ire 
procedure or to the 5% gum acaCia vehicle. It is possible that the vacuolization 
represents toxic change resulting from metabolism of the intraperrtoneally 
administered material and that the material administered vaginally was not absorbed 
to the same degree. The subacute inflammation diagnosed in 16/20, 7130, 1/30. and 
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2/25 rat livers in groups 5, 6, 7, and 9, respectively, consisted of tiny foci of mixed 
inflammatory cells, usually in groups of ten cells or less. The significance is not known. 

The chronic nephropathy diagnosed in rats in groups 6, 7, 8, and 9 consisted of 
renal tubular regeneration, interstitial inflammation, and fibrJsis primarily within the 
cortex or near the cortico-medullary junction. These changes were not present in rats 
in other groups. In addition, less severe changes, probably of similar origin. were 
present in these same four groups given AGB in .5% gum acacia intraperitoneally. 
These consisted of renal tubular regeneration alone or interstitial inflammation alone. 
Tubular regeneration was present only in rats from groups 6, 7, 8, and 9 with the 
exception of one rat in group 3. The presence of these renal changes in rats given 
AGB intraperitoneally but not vaginally indicates tllat AGB causes renal toxicity. but is 
not absorbed in substantial amounts through the vagina. No renal toxicity resulted 
from gum acacia alone or nonoxynol-9 in gum acacia either intraperitoneally or 
vaginally administered. 

The white capsular membrane observed at necropsy on many of the kidneys of 
rats having peritonitis was not seen microscopically because the renal capsule tends 
to separate from the outer cortical surface during processing. 

Other changes are considered incidental or insignificant and will not be ~ 
discussed further. 

CONCLUSION 

Under the conditions of this experiment neither AGB nor nonoxynol-9 
administered vaginally either separately or together resulted in any significant 
histopathologic changes. 4'-Acetamidophenyl 4-Guanidinobenzoate HydrochlOride 
(AGB), when administered intraperitoneally resulted in degenerative Itidney changes. 
Gum acacia (5%) administered intraperitoneally both with and without AGB and/or 
nonoxynol-9 resulted in hepatocellular cytoplasmic vacuolization. Peritonitis was seen 
in virtually all rats treated intraperitoneally, but the incidence, distribution and seventy 
was greater in those groups given AGB and/or nonoxynol-9. 

~.;fj:'(/( L(~ 
Lucas H. Brennecke, D.V.M. 
Diplomate, A.C.V.P. 
January 29. 1987 
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1. PROJECT REPORT SUMMARY 

A. Narrative Summary 

The overall objective of this research is to develop a reversible vas deferens 

occlusion device. During previous contract periods such a device was develope< 

and tested in primates. The device is called the Shug and it consists of two 

silicone plugs held together by a nylon suture. Primate experiments have showl 

that complete obstruction of ~perm transport occurs when the Shug is in place 

and that all the animals ejaculate spermatozoa again at normal concentrations 

and motility after removal of the Shug. No side effects were observed. 

Based on these results, an IDE was prepared and submitted to the FDA. The FDA 

had a number of questions, some of which were answered immediately, whereas 

others required more time. One of these was their requirement that life-time 

anim~ls studies should be done with silicone in the vas, primarily to assure 

that no carCinogenic effects would be observed. For these reasons, the goals 

of our efforts during the past few years were primarily two fold: 1) to perform 

a long term toxicity study of silicone in the vas; and 2) to continue 

responding to the questions by the FDA until the IDE was approved. 

Additionally, the Shug implantation technique was tested in men and optimized. 

At present, the toxicity study has almost been completed and FDA approval for 

the IDE has been obtained. An optimal implantation method for the human has 

been developed. 

The toxicity study was performed in rats. After modifying the Shug and the 

implantation technique so that the silicone could readily be placed into the 

? 



animals, the study was initiated. Sham control implants were also performed. 

To date, rats have been euthanized after 6 months and 1 year. No vas toxicity 

has been identified on histophatho1ogic study. The two year observation period 

will be completed within the next 5 months which will end the toxicological 

study. This work is under the direction of Dr. Don P. Waller, Associate 

Professor, Derartment of Pharmacodymanics, University of Illinois at Chicago. 

Otner deficiencies identified by the FDA included: 1) the lack of detailed 

information on the chemical composition of the Shug components; and 2) 

additional information regar'ding the biocompatibi1ity of the device materials 

besides the rat toxicity study. A visit was made to the FDA, the questions 

were discussed and clarified, and a new amendment was submitted. Some 

deficiencies still remained and were responded to in subsequent letters. One 

of these required that the effect of the Shug on human spermatozoa was 

evaluated. Also, the protocol for the clinical trial as well as the consent 

form needed to be revised. This was done. Finally, some minor questions 

remained dealing with the clinical trial itself due !o the change from PARFR to 

CONRAD. Satisfactory answers were provided and the IDE was approved pending 

identification of the clinical sites where the studies are to take place and 

IRB approvals at these sites. 

Implantation of the Shug was tested in 10 human volunteers at Propater, Sao 

Paolo, Brasil, under the direction of Dr. M. DeCastro. This was an acute study 

employing men who were undergoing a vasectomy and the device was removed 

immediately after implantation. The technique which worked well in primates, 

was unsatisfactory for human use. Modifications were made and the implantation 

method that is now available is simple a,ld requires no more time than a regular 
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vasectomy. No pain was encountered by the men during implantation. 

The project has been transferred to CONRAD, the clinical sites have been 

identified, modifications in the protocol and consent forms were made in 

response to the Human Subjects committees at these sites, and final IRB 

approvals are being sought. It is expected that the clinical trial will be 

initiated within the next 4 months. 



SUBSTANTATIVE TECHNICAL RESEARCH REPORT 

Details of the toxicity studies in the rat can be found in the Final Report 

from Dr. D.P. Waller, Associate Professor, Department of Pharmacodynamics, 

University of Illinois at Chicago, and will not be presented here. 

The work done to provide the additional information that was required by the 

FDA is detailed in the correspondence with the FDA (see following pages). 

Finally, the results of the acute implantation study in men is described in a 

letter to Dr. Lillian Yin, Director, Division c~ Ob/Gyn, ENT and Dental 

Services at the FDA and is also attached. 



PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION 

FINAL TECHNICAL REPORT SUMMARY 

PARFR- 339UI 

TITLE: "Toxicology Studies of Acrosin Inhibitors ll 

INSTITUTION: The University of Illinois at Chicago 

PRINCIPAL INVESTIGATOR: Donald P. Waller, Ph.D. 
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A new reversible male contraceptive device (SHUG) made primarily of 
silicone is being developed. Previous studies demonstrated its 3bility to 
block the flow of spermatozoa when placed in the monkey vas deferens. The 
silicone material must be tested for chronic target organ toxicity prior to 
clinical trials. Two hundred rats were divided into two groups: one group 
had sham operations and the otller group had silicone noodles implanted in the 
vas deferens and secured by a suture. At six months and one year after im
plantation animals were sac)'ificed and the vas deferens removed, fixed, and 
histologicallyevaludted. Changes in the vas deferens attributed to the 
presence of the silicone were minimal-to-mild rRactive hyperplasia in the 
proximal, surgical and distal segments of a few animals. An increased inci
dence of sperrilatoceles, asperrnatic granulomas and chronic inflammatory changes 
within the inner walls of the vas deferens were also observed. ThesE changes 
in the vas deferens are considered of minor toxicological importance. 
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B. Narr3.tive Summary Statement 

The purpose of the original subcontract was to perform a Phase II clinical 

study on the Poly NET 90 Day Injectable .\1icrosplicre Formulation. The study was 

to be conducted at fi ve centers. The center at the Uni versi ty of Alabarna at 

Birmingham (Ur,\B) was to be responsible for the collection and reporting of the 

resul ts from the other cooperating centers which include San t'\ntonio, Rome, 

Chile, and Atlanta. The !JAB Center was also re~ponsible for mallufacturing the 

microsphere doses and conducting a preclinical test in baboons on the master 

batch of Norethisterone L'JET) microspheres to be used for the Phase II studies. 

The resul ts of the preclinical baboon pharrnacoklnetic studies (reference June 

25 technical progress report) revealed a problem With the test formulatIOn. The 

initial NET release rate was slower than expected. f~sed on these 

pharmacokinetlc data the decision was made not to use thiS rntcrosphere 

formulation for the Phase II clinical study. The clinical investigators were 

instructed to disconttnue the study except at two centers (San Antor1lo and Chile) 

where some subjens had cdready been treated with the first injection. The 

investigators at these centers were Instructed not to treat any additional subjects 

Cor to give second injections to any of the subjects that had already been treat~d. 

They were further instructed to provide alternate methods of contraception to the 

subjects that had been treated and to continue to follow these subjects until the 

serum levels of NET could no longer be detected. Blood samples obtained at 

periodic intervals from these subjects were sent to the Unlversi ty of .. \laba~na ilt 

Birmingham for ,\JET analYSIS" In ilddition to this. the Investigators monitored the 

serum levels of estrogen and progesterone and kept records on vJ.glnal bleeding 

patterns. There were 14 subjects tre.:lted at the San r\ntonio center and three 

subjects at the Chile center. Initiation of the Phase II study at the other three 

centers was delayed pending the availJ.billty of an acceptable NET mlCfosphere 

formulation. One subject at the San ,-\ntonio cent~r became prl.:gnant during the 

first cycle posttreatment, thus confirming the problem With the release rate. 



The Stolle Research and Development Corporation (Stolle), under a research 

agreement with PARFR (PARfR 357), undertook a series of studies to improve the 

pharmacokinetics of the Plldse II NET rnicrosphere formulation in order to improve 

the release rates. The rcsul ts of this effort were presented in the Stolle technical 

progress report (Pt,\RFH subagreement 357). In summary, this study determined 

the cause of the slower th.:m expected release rates and discovered the means to 

correct the release rate. The release rate was corrected by increasing the 

concentratlOn of :--.JET in the rnicrospheres. Preclinical animal studies using 

baboons were conductt-:d at UA13 to confirm that the new formulation was sui tdble 

for use in the Phase II study. In order to determine the dose of NET rnicrospheres 

to be used for the resumption of the Pflase II study, it was decided to rnodify the 

clinical protocol at the UAB center. The Ut'\13 center agreed to undertake a Phase 

I dose-response study on the irnproved rnicrosphere formulation in lieu of the Pflase 

II study as previousl)' described. The clinical protocol was changed to include 

infertile or nonsexually active subjects instead of fertile sexually active subjects. 

In addition, three different doses of the rnicrosphere formulation were tested. 

Nine subjects were treated with one of three doses of Poly NET <)0 to 

determi ne the optim al dose f or a multicenter Phdse II clinical trial using the same 

formulation. Following treatrnent with 50. 75, or 100 mg NET in poly-lactide-co

glycolide (PLGf\) microspheres, blood samples were obtained from each subject at 

selected intervals to deterrnlne the ,\JET release rate and effect on endogenous 

ovarian steroids. Pharmacokinetic data revealed consistent release of NET 

throughout the 90 day treatrnent interval, WI th successful ovulation inhlbl tion in 

eight of the nine subjects. The ninth subject, who received the low dose (50 mg 

NET), had progesterone levels suggestive of ovulation in the fIrst three weeks 

posttreatment. Eight of tre nine subjects received a second injection <)0 days alter 

the first, and blood samples were obtained [or further evaluation of the treatment 

pharmacokinetics and pharmacodynamics. All subjects remained on the study until 

they resumed norrnal menstrual patterns, the last subject to complete the study in 

early January, 1986. 
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II. Substantive Technical Research Report 

A. Statem ent of Obj ecti ves 

The original objective of this project was to undertake a Phase II clinical trial of a 

long-acting injectable NET microsphere formulation. During the course of the 

project the objective was modified to include a Phase I study at the UAB center 

prior to initiation of the Phase II studies at the other cooperating centers. The 

purpose of this change was to test performance of the microsphere delivery system 

in a small group of human subjects prior to releasin!! the master batch of 

microspheres for expanded Phase II studies. This change was necessitated by the 

failure of the original batch of microspheres produced for the Phase II study to 

provide adequate release rates of NET dUring the first month posttreatment. 

B. Progress to Date 

The technical and administrative tasks performed by the UAB staff on this project 

included the following: 

1. Preparation of the original master batch of NET microspheres intended for use 

in expanded Phase II studies at UAB and the other cooperating centers. 

2. Preclinical evaluation of the original microsphert' batch in baboons. 

3. Recruitment of patients and initiation of the Phase II study at the UAB center. 

4. Evaluation of the serum levels of NET in 19 subjects treated with the original 

microsphere batch at two of the coopera ting centers. 



5. Analysis of preliminary baboon and human pharmacokinetic data obtained from 

the original master batch of NET microspheres which led to the decision to 

terminate the Pt-Iase II study at the UAB and other cooperating centers. This 

decision was based on pharrnacokinetic data that showed that the NET release rate 

during the first month posttreatment was not sufficient to enSL:re contraceptive 

efficacy. 

6. Initiation of the collaborat i ve research effort wi th Stolle to improve the release 

kinetics of the NET microsphere formulation. The objective of this research was 

to adjust the NET relea.se rates during the first month posttreatment without 

compromising the quality of the microsphere formulation. 

7. Preclinical pharmacokinetic studies in baooons to test various modified 

microsphere formulations produced by Stolle. The purpose of these baboon studies 

was to select the most promising improved form ulation to reini tiate the Phase II 

studies. 

8. Pharmacokinetic studies in human subjects (Phase I at UAB) to test the most 

promising improved microsphere formulation based on the baboon pharmacokinetlc 

studies prior to releasing this formulation for use in expanded Phase II studies. The 

purpose of this Phase I study was to confirm the results observed In baboons in a 

small group of human subjects prio, to releasing the microspheres for use In the 

Phase f1 study. The details of the~e various tasks have been deSCribed in prevlO'.Js 

progress reports. The decision was made to terminate the original Phase II studies 

on the basis of baboon pharmacokinetic studies and pharrnacokinetic studies In the 

first 19 patiems who were treated with the original master batch of rnicrospheres. 

Finally, it was determined, based on the results of Task 5, that the new 

microsphere formulation was satisfactory for use in expanded Phase II studies. 
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Baboon Pharmacokinetic Studies 

The resul ts of the baboon pharmacokinetic studies on the master batch of NET 

microspheres that were made at the UAB and Iowa for the Phase II clinical studies 

are smwn in Figure I. The baboons were given a 75 mg dose of microencapsulated 

NET, which is the sarne dose thdt was intended for use in the clinical study. The 

human dose is approximately three times higher than what is necessary for 

ovulation inhibition in the baboon. 

The serum levels of NET gradually increased until <'bout day 20 posttreatrnent (PT), 

at which time serum NET reached high enough Ie'· els to suppress ovulation. The 

serum NET levels remained relatively constant until about day 50 PT. ,I\fter ddy 

50, there was an abrupt decrease due to biodegradation of the rnicrospheres. The 

early burst effect seen in previous pharlllacokinetic studies was Clbsent. The 

reduction of the burst effect was due to less free NET on the finished 

microspheres, indicating improved encapsulation. It is important to note that the 

pattern of NET release from this formulation during the first 2 rnonths 

posttreatment was different from what occurred in the previous Phase I studies on 

90-day NET microsphere formulations. Instead of a gradual decrease in the serum 

NET levels during the first month posttreatment there was a gradual increase. 

This represents a problem With regard to the efficacy of the formulatIOn for 

providing contraceptive protection, because the serum levels of NET may not be 

high enough d:lring the first month posttreatrnent to suppress ovulation. This could 

result in unwanted pregnancies. Unfortunately, the Phase [I study was started at 

two of the cooperating centers before thiS baboon data was available. Shortly 

after the initiation of the Phase II study .1t the San ,I\ntoflio Center, one of the 14 

subjects treated With the Injectable microsphere formulation became pregnant 

during the first month posttreatment. We immediately obtained blood sarnples 

from the subjects at the San ,.l,ntonio center and from several subjects who were 

treated at the Chile Center and evaluated the serum levels of :\JET by 

radioimmuno-assay. The resul ts of these phannacokinetic studies are shown in 
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Figure 2. These resul ts confirm the findings in the i)aboons that the serum levels 

during the first month posttreatment .:lre much 10\.l,'pr than expected bJ.Sed on 

previous studies uSing \.lEI rnicrosphere forrnulC':tions. Thpre were flO adverse 

effects observed in any of the subjects trcelted with this formulation. 

According to the protocol, d single pregnancy did not j'Jstify the di'icorltlfluation of 

the study. However, we decided to discontinue the study ber:ause the 

pharmacokinetic data clearly suggested the possibility that other subjects Inight 

become pregnant ddring the first month posttre.:ltrnenl bec.:tiJse cJf the low ':;erurn 

NET levels. We therefore decided to discontinue the use l)f till:) /),ltch of 

microcapsules in favor of making a new batch wh.ch would providc higher s'~rurn 

NET levels during the first rnonth posttr~atrnent. /\t the tllne this dcr:islon was 

made, ten subjects had been recruited .1t tt1e UAl1 center for the Phase II clln.cal 

trial. These subjects were at various stdges of evaluation ~~'ring the pretreatment 

phase when the decision was made to discontinue rhls study. r\ccordingly, these 

subjects were released from this study and the clinical study .1t UA[) was deferred 

until the problems with the microsphere formulation could be siltisfactorily 

resol ved. 

Modification of Microsphere Formulations 

The next step in the program was carried out in collaboration with Stolle. At this 

point in the program, Stolle asswned responsibility for the manufacture of the 

microsphere formulations. A series of experiments WctS run by Stolle to Change the 

microencapsu:atlon process in order to achieve fClster relcelse rCltcs during the first 

month posttreatrnent Without comprornlslng the quality of the rnlcrospheres. ThiS 

was achieved by increaSing the concentr~tlOn of \ET In the rnicrospheres. The 

(JAB worked in close coilaboratlon With Stolle, trz.irl';ferring the informatlc)n we had 

gained from the rmcroencapsuLltion \I"ork done cit Ut\L~ and Lit Southern Resedrch 

Institute. IJ:\B then carried out the pharrn.1coklnetic -;tudies in baboons llsing 

irnproved rnicrosphere forrn'.Jlations produced by Stolle. :-igure 3 shows the serurn 

NET levels in four baboons treated with two different rnicrosphere forrnl!lations. 
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Formulation A is a composi te of fi ve batches of NET microspheres ard Formulation 

B was a composite of six l)dtches. The size range and percent drug loading of both 

formulations \vere identlcal. Formulation B had a greater proportion of 

microspheres in the smaller Slze rangp., i.e. 25 - 45 microns. formulations A J.ild 1:) 

both provided satisf.Jct<)["y serurn levels of NET during the first rnonth [X,st

treatment. The expl':Hl.J~lon f or the illcre.Jsed relc~lsc rate as compared to the 

earlier batch, is thclt tllese flllcro';phcres contained a higher concentration of NET 

(i.e. approxirncltely 11),'0). It W.JS cidcrrntned (1S part of the Stolle research program 

that increLlsing the cuncentr.JtlOfi of NET In the mlcrCJspheres causes a 

corresponding increase In the trl vivo release rate. Formulation B was expected to 

produce r. ghcr serum N[T levels during the first few weeks than Formulation -\. 

This WelS attributed to the ~reater proportion of sma!ler rnicrospheres in 

Form ulation 1\, dS the Sl LC of the mlcrospheres is a second p<l.rameter that controls 

the rate of rclc.Jse. The serum levels of NET were relatively constant for 

Formulation t\, without erri1t:c fluctuations and there was little or no burst from 

either formulation. 

Based on these flndings, d deciJlon was made in collaboration with the PARFR and 

AID staff ta ~rocede with the Phase I clinical trial using three different doses of 

Formulation t\. :'\t thIS p:;lnt, a decision was made not to use this rnlcrosphere 

batch for Ph.Jse 11 studies until the baboon data could be verifiea in a small group 

of human subjects. It lS for this redson that the continuation of the progra:n at 

UAB was a Phdse I .Jnd not d PhLlse II study. His reqUIred "Tlaking two changes In 

the original clinic~ protocol. :'\Ll subjects recruited for the Phase I study must be 

infertile to avoid the risk of pregnancy. In addltlon, the protocol requlred 

collection of a greater number of blood samples, especially dunng the first :nomh 

posttreatment, in order to obtain sufflcien~ pharmacoklnetic data to judge the 

acceptability of this mlcrosphere formulation for llse in expanded Phase II studies. 

This action was t.:lken In order to prevent a repeat of the problem that occurred 

earlier, when Ll a rni-.:rosphcrc forrnulation that did not have adequate release rates 

to supress ovulation was used In unprotected women. 

7 



Phase I Clincial Trial at UAB 

The microsphere formulation selected for use in the Phase I clinical trial at UAB 

comprised rnicrospher'~s 25-,)0 microns in diameter containing 4596 by weight NET 

in a PLGf\ excipient match II 5ROI6). The preclinical evaluation or this 

formulation in baboons Indicdted til .. H the rate and duration of ;\lET rele.1Se were 

appropriate for further eVdll1:1tI,)rl in human subjt."Cts. Following a pretreatment 

'::ontrol cycle during '.vhich bl\)ou samples were obtained to verify the occurrence of 

ovulation, three groups ,)( three ')ubJect~ cdch were injected intramu';cular1y with 

microspheres cont,}inlng either >0, 75, or 100 rng of NET suspended in 1.5 ml of 

vehicle cornprlsH1g 2'\) carbuxymcthycellulose and l't, Tween-20 in water. The 

subjects were instructed to keep it :nenstr1lcll diJIY dnd to return to the clinic for 

blood sarnpling Jt selected imervzl1s "liter treatment. The ;\lET pharrnc.cokinetic 

data for these ~ub)ects dnd the endogcnolls hormone nata are shown In Figure 4. 

The subjects tr-cated WI th the 100 rng close of ~ET had no evidence of ovulation 

throughout the lf1ltlJI '.10-day treat:nent Interval, and the serum NET levels were 

greater than I ng/rnl rn ')5'\) of the s..:lInples acquired from these subje·cts. We knew 

frorn prevIous cxpenence th...lt 'Scrum ;\IcT levels in excess of I ng/rnl effectively 

inhibit ovulation in both baboons and women. The 75 rng dose also inhIbited 

ovulation during the first 90 d..J.ys posttreatment and serum NET levels exceeded I 

ng/ml If' 7Y\:) of the samples evaluated. One subject tredted with the 50 mg "-lET 

dcse hac, ~rurn progesterone levels suggestive of ovulation during the first 21 days 

posttreat ent. In the low dose group, ')8'16 of the s..:lJnples contained over I ng/ml 

of NET. Eight of the nine subjects were given a second injection 3 months after 

the first injection, c1nd blood samples were obt..:1ined [or Jnalysis of steroid profiles. 

The serum NET levels following the second injection did not differ significantly 

from tt--ose observed follOWing the first injection. 

The purpose t)f this Phase I study was to t,,,,::,c the perforrnance of the master batch 

of NET microspheres intended for use in expanded Alase II studies. This test of 

performance was based solely on the pharmacokirlf~tic profiles observed in the 

subjl."Cts following treatrnent with this formulation. The primary objective was to 
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test whether or not the deficiencies in the earlier microsphere formulation with 

regard to the slow release rate during the first month posttreatment had been 

corrected. The resul ts from this study clearly show that the Improved rnicrosphere 

formulation provides 5dt~sfdctory release ratL'S during the entire 90-day treatment 

interval. Moreover, the ph...lrrnacoklnetic dilta following the second injection 

clearly showed th~tt there is not d bulld u[1 of serurn [\.IET with aclditiondl trcdt:nent. 

It was decided, bLised on these resui t5, that this improved ~ET rnicro5phere 

formulation WdS ucceptuble for use in the expunded Phase I! studies. The decision 

was rll.c:de at this [)Oint to ciiscorltinue any further treatment of the subjects on the 

Phase I study at U/\B, und to reinitlate the Phase II study at the other cooperating 

centers. 

D. Research Design Changes. 

There were several major changes during the cour~e of this program of research. 

The project initially began uS a Phase II study that was terminated because of an 

unexpected pregnancy. There was a significant delay prior to reini tiatlng the 

clinical study, which was ch.::lJlged to a Phase I study. During this period of delay 

several addi tional necessary tests were added to further evaluate improved 

microsphere formulations prior to the reinitiation of the Phase II studies. 

E. Operational Significance (N/ A) 

F. Dissemination/Utilization of Research Results 

The results from these studies have been discussed at planning sessions to enable 

final dose selection for the Phase II clinical trials. There has been no scientific 

publication of these results. 
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G. Work Plan for the Coming Period (N/A) 

H. Budget 

The attached table lists the original budget as approved 12/01/83 for this program 

of research and the actual expenditures on the project. The justification for the 

difference between the estimated :md actual budget is that significant changes 

were made In the work plan of the origin.:l! project th.)t resulted in long delays and 

expendi tures in the Cd tagories not otherwise antici pated. 
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B. Narrative Summ~ry 

We have tested the ability of two adjuvants, cholera toxin B 
and muramyl dipeptide (MDP), to increase the secretory immune 
response to lactate dehydrogenase C4 (LDH-C4), a sperm-specific 
antigen. CO-l female mice were primed with 100 ~g LGH-C4 in 
Complete Freund's Adjuvant (CFA) given intramuscularly (Lm.). 
Agarose plugs containing LDlI-C4 ,'1nd/or the two adjuvants were 
surgically implanted into the right uterine horn one week following 
priming. The right uterine horn was ligated at only the cervical 
end. SenlLu, intestin<ll lavage, and intraut£rine fluid samples from 
the left uterine horn were collected at weekly intervals. Analysis 
indicated that LDII-C 4 (l00 \lg) plus both adjuvants provided the 
highest intrauterine stiw~lation. 



II. TECHNICAL RESEARCH REPORT 

A. Statement of Objectives 

The objective of this project is to develop an immunization 
procedure that will make possible a strong secretory immune response 
to lactate dehydrogenase C4 (LDH-C4 ), a sperm-specific antigen. The 
results will aid in the development of a contraceptive vaccine. 

B. Progress to Date 

At the beginning uf this study, CO-l mice were bled via the 
retro-orbital plexus and divided into groups of five. Animals loIere 
then injected intramuscularly with a solution containing 100 ug 
LDH-C 4 in eFA, thereby priming systemically to insure a high 
response. Uterine agarose plugs were then implanted. The3e plugs 
contained phosphate-buffered saline (PBS); LDH-C 4 (100 ug); cholera 
toxin B (CTB) (lU !18); muramyl dipeptide (MOP) (10 ug); LDH-C 4 
(l00 11g) + NOP (loa 'lg); LDII-C4 (loa :lg) + CTE; ~ LDH-C 4 (l00 'lg) + 
MDP (lOa 11g) + CDP (lUO IJg). After inBertion of the plug into the 
right uterine horn, hoth ends were ligated. Care was taken to avoid 
damaging the uterine artery. The left horn was ligated only at the 
cervical end. 

At weekly intervals, mice were first bled to obtain a serum 
sample. Collection of an intestinal lavage sample followed. The 
procedure for this collection included intragastric administration 
of a lavage solution follololed by an intraperitoneal injection of 
0.1 mg of pilocarpine. Intestinal discharges were obtained in a 
solution containing soyb~an trypsin protease inhibitor and EOTA soon 
after. Centrifugation was used ~o clarify the samples and 
phenylmethylsufonylfluoride (PMSF). The mice loIere then killed by 
cervical dislocation. After a ventral transverse incision, the left 
uterine horn was isolated. One end loIas cut and 200 III of saline 
loIere flushed through by means of a Hamilton syringe. Samples of all 
three types loIere stored at -20">C uotil sent to Dr. Goldberg. In his 
laboratory, ~nzyme-li nked im munosorpt ion assays (ELISAs) were 
performed to determine LDH-C 4-specific IgA aod IgG levels. 

Our results (Figures 1 and 2) indicate that mice in Group 7 
tbat received LDH-C 4 (lOa :lg) + HDP (10 'Jg) + eTB (10 Ilg) received 
uterine IgA/IgG stimulation superior to aoy of the other groups 
(p < 0.05). Uterine and serum IgG levels were not significantly 
different betloleen the groups (Figures 3-6); lavage immunoglobulin 
levels loIere negligible for all of the groups (data not shown). 
These findings indicate that the presence of both adjuvants is 
important in inducing a maximal IgA intrauterine response to LDH-C 4• 
Therefore. this immunization protocol will be used in future 
studies. 
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Table 1: 

Using the protocol found to provide maximal IgA intrauterine 
stimulation, our next goal was to establish the most stimulating 
immunization route. This was done, as before, using groups of five 
CD-1 females. After initial systemic priming (Lm.) with LDH-C4 
(100 llg) in saline, each group received the antigen 1 week later 
using i.ntramuscular + CFA on day 7 (Croup 1); intramuscular + CFA on 
day 0 and 7 (Group 2); intramuscular + CFA on day 0, intragastric on 
day 7 (Croup 3); tntramuscular + CFA on day 0, intragastric on day 
7, intrauteLine on day 14 (Group 4); intramuscular + CFA on day 0 
and 7, intr;)utE~r~qe on day 1I~ (Croup 5); intramuscular + CFA on day 
0, intrauterine on day 7 (Group 6). Serum, lavage, and uterine wash 
samples were taken at weekly intervals and LDH-C4-specific antibody 
levels \.;ere measured as previollsly d~scribed. We have received the 
serum dat;) from Dr. Goldht~rg (Table 1) and alvaH the lavage data. 
With this information, two important considerations for a 
contraceptive vaccine will be known: (1) route of immunization, and 
(2) selection of adjuvants able to enhance the intrauterine IgA 
response wi:hollt increasing the serum IgA response. 

Serum values (ng/ml of IgG anti-LDH-C4) from mice immunized by 
various routes. 

Days post immunization 

Group 21 28 35 42 

I 668 (3/5)* 89 (5/5) 

II 708 (5/5) 4247 (5/5) 

III 4 (l/s) 21 (l/s) 

IV 303 (5/5) 486 (5/5) 629 (5/5) 1257 (5/5 ) 

V 166 (5/5) 947 (5/5) 1835 (5/5) 1075 (4/5) 

VI 396 (5/5) 1102 (5/5) 4019 (5/5) 268 (3/4 ) 

* Number of mice responding. 
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C. Unanticipated Results 

Mouse mortality was 3% owing to surgical complications. 

D. Research Design 

Priming of the mice with 100 ug of LDH-C4 in CFA was done to insure 
a response. 

E. Operational Significance 

Not applicable. 

F. Dissemination and Utilization of Research Results 

Not applicable. 

G. Work Plan for Coming Reporting Period 

Not applicable. 

H. Budget Forecast 

-0-
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I. Project Report Summary 

A. General Information 

1. Project Title and Subagreement Number: Development of 
an Immunocontraceptive Vaccine: Role of 23-kD Antigen 
in Immunoinfertility and Fertility Regulation. 
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3. Instituti-illJ 
The George Washington University Medical Center 

4. Subagreemeot Period 
December 1, 1984 to June 30, 1986 

B. Progress to Date 

(a) General obje~ 

The overall objective of this project is to investigate 
the IJSC of FA-l, an antigen derived through the use of monoclonal 
antisperm i.1ntibody, r·~A-24, as an effective immunocontraceptive, 
and to inves!-.igate the rolf; of FA-1 in involuntary immunoinfer
tility. It was proposed to characterize the FA-1, to test whe
ther active immunization causes a cessation of fertility in 
female and male species, and to study the mechanisms of action of 
antibodies. 

(b) rulliievernents made 

(1) Q.Q.Y.elopment and characterization of the monoclonal 
~'1.1.iQQdYI MA-24 

BALB/c mice were immunized intraperitoneally with 106 sperm 
(washed ejaculated or epididymal human sperm) in Freund's com
plete adjuvant.. flybridomas I>lere prepared by fusion of the mouse 
myeloma line P3-NS1/1-Ag4-1 with spleen cells from mice with high 
ant i bod y tit e r s t a ~ per m . The 11 y b rid 0 mas sec ret i n g the sea n t i
bodies were selected and cloned. The preliminary screening was 
performed by an indirect enzyme-linked imrrunosorbent assay 
( ELI SA) wit h who lew a S 11 e d hum an s per m 0 ram e:o bra n e pre par a t ion 



solubilized with LIS (0.3M lithium diiodosalicylate). Positive 
clones (reading higher than 2 standard deviations fbove the mean 
for controls) were selected and recloned, and 10 hybrid cells 
were injected into BALB/c mice previously treated with pristane 
to generate ascites fluid. 

Of 40 putative clones secreting antibodies to sperm, one 
(MA-24) was selected for detailed analysis. (Naz et al., Science, 
34 2 - 3 L14, 1 9 84 ) The ~1 A - 21~ C Ion e d 0 t e r min e d was t 0 be 0 f the 2 a 
subclass of immunoglobulin G (IGG 2a ) by the agar-gel double diffu
sion technique. This clone was negative in the agglutination and 
imm, obilization assays, two methods that we use to test for 
antibodies to sperm in serum of humans with involuntary infer
tility. MA-24 was germ cell-specific and did not bind to lympho
cytes, ecythrocytes, fibroblasts, lymphoblastoid cells, K562 
leukemia cells, ot' other somatic cells by indirect immunofluores
cence technique (1FT). The results of 1FT were further checked 
in the absorption assay and in a test of residual activity in the 
ELISA after the antibodies had been incubated \>Jith various so
matic tissues. In all of these and subsequent studies, both the 
supernatant from myeloma cell cultures and ascites fluids ob
tained from mice injected with other hybridoma clones were used 
as controls. 

The M A - 2 II c Ion e s h (> wed bin din g tot h e p 0 s t a c r 0 so m e s , mid -
pie c e s , and t ail:3 0 f v i a b 1 e and met 11 a no 1- fix e d hum a n s per rn a to z 0 a 
b y I FT. It::; howe d the sam e b :!. il din g pat t ern I", i t h cap a cit ate d , 
uncapacitated, and reduced (swollen-head) sperm treated with 
dithiothreitol and Triton X-100. It also reacted with murine, 
rabbit, bull and rhesus monkey sperm. It di.d not react with 
seminal plasma for vasectomized humans. In the Western blot 
enzyme immunobincling assay, the 11A-24 clone reacted with a single 
23-kD protein band when a detergent-solubilized membrane prepara
tion of human tests was used. Thus, MA-24 was specifically 
d ire c ted t 0 ani n t r ins i c m em bra n e pro t e i n 0 f s r e r r:J a 11 d not too n e 
abso.·'bed onto the ::;perm surface from accessory gland fluids. 

The tissue-specific but not species-specific MA-24 antibody 
to the 23-kD protein completely blocked bincing and penetration 
of zona-free hamster ova by hUman sIJerm. HA-2LI also signifi
cantly inhibited fertilization in vitro of marine oocytes by 
murine sperm. (tJaz et 31., Science, 342-34L~, 1984) 

(2) Isolation and characterization Qf the fertilization 
ant j, f!. e n (F A - 1~ 

The a n tj g e n (F A - 1) tow hie h t Ii e ~1 A - 2 LI ant i bod Y i::; d ire c ted 
was isolated from both human ejaculated sperm and testis by 
i m m uno a f fin i t Y eli r 0 flI a tog rap h y • As tll e a vail a b iIi t y 0 f hum a n g e r m 
cells is limited for use in the isolation of FA-1, we purified 
and cC1aracterized it from murine germ cells. (Naz et al., Proc. 
Natl. Acad. Sci. USA, 83, 5713-5717, 1986) 



FA-1 was purified from either deoxycholate- or lithium 
diiodosalicylate-solubilized murine testes by immunoaffinity 
chromatography using a monoclonal antibody, MA-24, which inhi
bited fertilization in vitro, The FA-1 was recovet'ed at high 
(11.4) or low (2.8) pH using stepwise elution procedures of the 
deoxycholate or liLhium diiodosalicylate extracts) respectively. 
Both of these fractions showed a single band of 47 kD when ana
lyzed by NaDodS04/PAGE and silver staining. Following removal of 
the detergent and extensive dialysis at pH 5.8 or treatment with 
0.15 M NaCI, even in the p:-esence of detergent, a monomer of 23 
kD was detected. Two-dimensional PAGE of FA-1 ,~,hoHed, 4 or 5 
polypeptide::; in the 47-I<D or 23-I<Da range. The dialyzed FA-1 
contained a major 23-kD and a nlinor 48-kD band when separated on 
both sucrose and ce~ium chloride gradients. High performance 
size-exclusion chromatography showed a major peak at 23 kD and a 
minor peak at 50 kD. Further analysis of the 23kD peak by re
verse-phase chromatography resolved the antigen into 3 peaks, 
which gave similar two-dimensional gel patterns as the native FA-
1. Lectin affinity chromatosraphy on a lens culinaris column 
demonstr'atecl th3t a part of the antigen was bound to the lectin 
w h i 1 e the r' est \" 3 S not. The F A - 1 rev e ale d a po sit i v ere act ion 
with periodic-Schiff re~gent and contained glucose and mannose, 
which together constituted 18.8% of Ule total antigen mass. 
Amino acid analysjs sho\"ed a 11igh percentage of aspartic acid, 
glumatic acid, serine, and glycine. 

( 3 ) ~ c t ~, Q f ~i ~ e i m fiI U !I i z a t ion w j, t h FA - 1 Q n fer til it y 
of female Clriill£ll..§ 

Female rabbits "Jere actively immunized against the fertili
zation antigen (FA-l) isolated from lithium diiodosalicylate 
(LIS)-solubilized murine testis (Naz, submitted for publication). 
Three trials were performed in order to check the effect of 
immunization on fertility. In all of these trials, there was a 
significant (P<.001) reduction of fertility as determined by the 
percentage of 8-day implants/corpora lutea ratio (FA-1, 0-26.3%; 
adjuvant control, 79. LI-100%). A complete bloc\< was observed in 
animals which received int.ravenous immunizat.ion \"ith the antigen. 
Antisera collected fr'om FA-1-immunized rabbit.s \.Jere negative in 
the agglutination and the immobilization techniques, and demon
strated modal titers of ~ 1:2560 in the enzyme linked immunosor
bent assay (ELISA) using FA-1. An~isera were tissue-specific and 
showed binding to the specific protein bands of 47,000 and 23,000 
M r , dim e ric a r: d en 0 n 0 OJ e ric for r;1 S 0 f FA - 1, r e ~; p e c t i vel y , i nth e 
Western blot procedure. Ova collected from rabbits inseminated 
wit h s r e r rn \v h i c h had bee n t rea ted \.Ji t han t i oS e rum for i m m u n i zed 
rabbits showed reduced fertilization rates (anti-FA-1, 3.9-27.7%; 
control rC1bbit serum, 87.8%). There vJC1S again a reeluction in 
percentage of the 9-day implants/corpora lutea ratio in the 
rabbits inseminated with treateel :perm (anti-FA-1, 10.7%; control 
r a b II its e rum, 72.7 %) • It is con c 1 u de d t hat act i v e i mm u n i z at ion 
with FA-1 resulted in a tissue-specific immune response which 
caused a reduction of fertility in rabbits, by a mechanism(s) 
involving an inhibition of the fertilization process. 



(4) Role of FA-l in involuntary immunoinfertility in hu~ 

FA-l isolated from either human or murine testes cross-react 
with sera from immunoinfertile patients (Naz et. 031. 7 Science, 
342-344, 1986; Naz, 1986 In Immunological Appl'oaches to Contra
ception and Promotion of Fertility, ed. Tall-Jar, G.P. (Plenum, New 
York, pp. 183-190). Sera from infertile patients, which had a 
block of in vitro fertilization (IVF), demonstrated a strong 
binding with FA-1 in ELISA. These results indicate t:1at anti
bodies ~o FA-1 may be capable of blocking fertilization and 
fertility in c1umans. (Naz, 1986, in Advances in Vaccinology, ed. 
Talwar, G,P. (Spring,er--Verlag, New Yot'l<, in press) 

( c) R e c QmmA rrllii.ij 0 n :Lr ega r din gun fin j. 011_~sL.Ji9.J::k 

Initially we isolated FA-l using MA-24 immunoaffinity chro
matography, which gCJve us enough antigen to perform preliminary 
characteriz3tion. For a large scale analysis, we need a large 
quantity of the antigen. FA-1 should be isolated using c-DNA 
recombinant technology and peptide synthesis approach for testing:· 
SUb-human primates. This will also provide homogeneous FA-1 
required for the development of contraceptive vaccine. 
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B. Narrative 

During this funding period, we have isolated and purified zona pellucida 
proteins and have sent samples to Dr. Shoha Seghal (Inciirl) and to Dr. Vern 
Stevens (Ohio State University) for immunization of rhesus monkeys dnd 
baboons. We h3ve iMmunized rabhits with i1 different form of a p1Jrified zona 
pellucida prr)tein. The ;lI1tihodies developed by these animals have been 
analyzed and the effects of ir.ll:]uni;~arion on ovarian function have been 
evaluated. These accompllshments are the first step in evaluating the 
efficacy of utilizing ZP proteins as i~munocontraceptives in humans. 



I. TECHNICAL RESEARCH REPORT 

A. Objectives 

It has been clearly established that active heteroimmunization of a 
variety of mammalian species with zona pellucida (ZP) will cause the produc
tion of antibodies which inhil)it fertilization hy preventing the spermatozoa 
from binding to the surface of lhe zona pellucida. 

These studies have led to hopes that an effective immunologi.cal contra
ceptive methnd could he rleveloped utilizing the ZP as an i.mmunogen. ~fore 

recently, studies have been carried out \.;hich demonstrate that porcine 7.P 
preparation will result in altered ovarian functions in the rabbit and bonnet 
monkeys. ['he rabblt stlldit~S by Dunbar .Ind coLleaglles first de:nonstratl~ci that 
small pril:lorcli:ll ,lnd primdt-y ovarian follicles are damaged at the stage at 
which the I~P is f,)nnin.;. Therefore, subsequent differentiation of steroid
prociuc:ing :,~ranUI()S;l ('('lis does not occur in these animal~;. Studil's by Sacco 
use the major pore ill!:' 7.P :llltil;en pllrified by chromatographic methods demon
strated that this fnrt:l of the ;:P antigen .11so resulted in alteration of bonnet 
monkeys' OVarL1rl tllnct ton. 

Th2 present studies were designeci to lIse the denatured and del;lycosylated 
forms of ZP proteins for the follo'.Jing reasons: Ca) to determine if the 
deglycosylated proteins are immunogenic; ewd (b) to determine if purified pro
teins cause alteration in ovarian function as dr) the niltive proteins. 

The l)bjectives of the proposed \.JOrk \.;ere: a) determine whether primates 
develop antibodies al',.1inst porc:i'le /:ona pellucida (I:P) proteins which cross
react with their tJwn /:()I1<l pellucid;!; b) to characterize these :lntip,ens using 
established radioimmunoassay, enzYrT'e-linked immunoassay, and 2[)-PACE \~estern 

blotting methods; and c) to determine whether these antibodies interfere with 
ovarian functir)n as \~ell as ferti lity. 

B. Results of Pruject 

All immunized animals were analyzed for antibody levels and ovarian 
function over a period of one year. The characterization of antibodies is 
summarizerl in Table I. Examples of immunoblot analysis of these animals is 
s/"" TO in Figure 1. 



DISCUSS ION OF RESULTS 

Characterization of ~ntibodies 

The antibody titers obtained with the purified proteins were lower titan 
those obtained with he<lt-s,)lllhilized porcine zonae pellucidae in this study as 
well as in previoll" ,II11.nlal "tlldies. This could be attributed to three fac
tors: (a) L,~ss prt)teLn W:JS Ilsed per il1llJunization; (h) in-otein pllrification 
methods rl.'rjlIir,-, sulubilL>:c>d proteins to be used, therefore, sOr.Je confr)rmation
al determinants which m,",y bl~ inv,)lvcd in immunogenici.ty <is well ;lS antigeni
city; or (c) a svr;i..l1etic "djuvilnt was used instead of complet(~ Fr~und's 

adjuvant. 

Immunoblot analysis uf rhesus l'lonkeys immunized with HSPL: demonstrates 
that all three proteins drl> antigenic. The antibodies from baboons injected 
wi.th the ZPI immul10gen reco.I;nizc ;Jntir;ens or both proteins ( .1nd it[ even 
though the purified dl').;lycl)svl.Hl'd protein [([ detected protein [, bllt not UI 
by imrlunoblnt ,lna!ysi.s. fhl'se result e; str(Jllgly suggest that proteins [ and 
III share some anti\~enic d(>tl~rmillal1r.s. flec<lllse the chemical prOCt~SS which is 
used co deglyc,)syl.lte dlld pllrifv the (~f) proteins is different from that Ilsec; 
to separate tIll' prot'>!IIS tl)r i:nl'llillohlr)t cHl31ysis, it is probable that rlOt Clll 
antigenic deteLr.ILllant c; ,lrt! rt'c()i~nized hy this procedure. This would explain 
why nntibodies Crul1l ,lnim.lls immunized with protein [II recognize only protein 
I <) n i mm u [10 b 1 () t ,1Il.l 1 y sis. 

Alth()llf~h it is !)ossihle thnt either purified protein and [I( could 
cont.Jminate (>;jell others p-epdrations, the fc\ct that no antibodies iirc 
developed against protein [[ in either Croup ( or Group [l antigen wouLd ;trgue 
against this. fleCilll.C;t~ prot.~in ([ is more abundant thCln p:-otein ([I and is 
closer in both I1ltJlcclIl,lr wt!i . .;htlnd charge to (-~ither, it might be expected to 
involve equal or \~re;jti~r ;Intibuciy titers than orotel.n [II because it Iolould 
provide ,1 i;reatt2r t..'x:tt~llt I)t ,·')nt,lmination. 

In Sllrnm:lry, tlll'.c;c ,;tlldies ,kl:lUllstr;!t'~ that non-human primates immunized 
with total purified ;lnd dc};lYl:osvlated protei.ns will l~evelop antiboclies to ZP 
antigens which idter ')V<1rLln';tructun~ ;)nd function. Croup i hilboons had 
higher ti.ters of ,1rltihodit;S, reduced esr[o\;en levt'ls ,1S well ,1S reduced 
flllrlbers of ;Jlltr:d folLLcl.'s. r;roup [I haboons h,u[ l,)wer dntihody titers and 
did not (~xhibit ,[rilrniltic challr;es in h,)rmOrlc!l levels ')ver the il:lI;llInization 
although the <lv:lridn histf)l\)~y sl:~f';estc.; thilt the e.lrly development ,)t primary 
follicles dre being ,1ltc>reo which cnld,i later effect oVilrianl;r,lnlll0S<l cell 
differentiatfon. The antibodies whL~h appear tu be rtesponsible ilre directed 
rlgainst ZP protein [ ;lnd the extent of this effect is related tn the antibody 
titer. 

Future Studies ~.Jecessdry Based nn Present S t lid v 
< 

Because antibt)dies to p'HI:ine i:P protein I ,lppear to be respnnsible for 
the alteration in (WarLln phvsioloL;y, it is apparent that attention should be 
focused on ~p pr,)teins LL <Jlld Ll[' These proteins ,lppear to be important 
molecules in the fertilization process since they <lre susceptible to 
proteolysis by the C.perrn .!crl)sorna~ enzyme, dcrosin. Becallse these proteins 
are far less ilbunclant than protein and bec3use they can eilsily be 
contaminated with this protein, it is apparent that future studies need to be 



directed towards the use of recombinant DNA technology for the generation of 
sufficient quantities of ptlrified protein for use .:18 immu(aogen. 

Summary of Rabbi t 7.P Stllc! ~es 

Four (!!) r-:lhhit,.; immuni7.ed with deglycosylated protein I and cUr.1pLete 
Freund's :ldjIlVdT1l d,>v,>L([l",J Illliy low titers of antibodies «lOon titer by 
ELLSA). IWlllllll)hl.)t ,1:l.tiYL;L; :,\ilVe p;)tterll~; LJentical to those shown in Figure 
t. These studies d"I'I:lnstr:lte that the illlrlunn~enicity of I'.P )~lvc')proteins is 
greatly redlll:t.>d l'nlLowing dl'niltur.!lion ,1lld deglycosyLHlon. These demonstrate 
that ftlture ,studil:S '.-.'i Ll require meth()ds [or immullo,';cnicitv enlliH,cement if 
purified pr()tc~ins Ot peptides art::' t,) he IIscd t() determine cffic<icy in 
elicitin,l~ antiho,jies which may effectively inhibit fertilization. 



Table 1 

Characterization uf Antibodies From Primates 

Immunized with Porcine ZP Antigen 

Animal 
Antigen 

Used 

Grou~ - Baboons 

Adjllvant 
Used 

(immunized by Dr. Vern Stevens) 

Purified Zp[b 

Zerna CGP-11637 
Winnie 
Ariel 
Xandra 
Dona 

Group II - Baboons 
(immunized by Dr. Vern Stevens) 

Purified Oegiycosylated ZPllI c 

LlUre 1 CGP-11637 
Ukena 
Effy 
Whltney 
Ina 

~~esus Honkeys 
(immunized by Dr. Shoba Seghal) 

111 
112 
113 
114 
115 

HSPZ + CFA 

Highest Antibody Titer 
During Studya 

124,000 
62,000 
62,000 

124,000 
62,000 

8,000 
8,000 
4,000 
4,000 
4,000 

> 250,000 

ZP Anti~ens 
Recognized by 2D-PAGE 

ZP( & IU 
I & UI 

I, II, & II[ 

I & III 
I & HI 

I 
I 
I 
I 
I 

I, II & UI 

aAntibody titer determined by enzyme-linked immunoassay: value is Sot serum ~lvlng 
50% maximum binding. 

bZPI purified by electroelution of the most glycoprotein (1) from prerar,'ltive 150-

electr(c focusing gels. 

CHeat-solubilized porcine lP were treated with trifluoromethane sulfo:lic acid to 
remove majority of carbohydrate. Preparative SOS gels were run and stained with 
Coomassie blue ZP protein III (molecular weight of 75K) was isolated and electro
eluted from the PAGE gel. 



Table 2 

Su~mary of Effects of Immunization 
with ZP Immunizations on Ovarian Function 

---------------------------------- -----------------
Serun/1 

Estrogen 
Levpls 

Group I - Raboons 

Zerna 
Winnie 
Ariel 
Xand ra 

Dona 

slight reduction 
significant reduction 
significant redllction 

reducrion 

redllction 

Group II - Baboons 

Laurel 
Ukena 
Effy 
Whitney 
Ina 

Control Baboons 

Rhesus Honkeys 

1 
2 
3 
4 
5 

normal 
normal 
normal 
normal 
normal 

Summary of Cycle b 

and Ovulati()n .:It 
Experiment End 

ovtJlation 
ovulation 

short follicular phase 
no ovulation 

no ovul<ltion 

ovulation 
ovulation 
ovulation 
ovul<ltion 
ovulation 

No 
No 
No 
No 
No 

Ovarianc 

Histology 
(avg. follicles/xsect.: 

old corpora lutea 
I antral follicle 

10 antral follicles 
I antral follicle 

1 uld corpora lutea 
I antral follicle 
no large follicles 

and corpora lutea 

no antrCll foLl iclesd 

4 antral follicies d 

2 antrrll follicles 
6 antral f I) III cles 
5 ant rill follicles 

>40 antr<ll follicles 
>40 ~ntral follicles 
>30 antral follicles 

aLevels measured hy Dr. Stevens Gras before and after Immunlz<ltion (frum final 
technical rep0rt to PARFR hy D. V. Stevens) 

hOvulatlon determined by progesterone levels and [:lenses in bah()ons and by color t)f sex 
ski:1 in rhesus monkey,>. 

cOvaries frori] ,'~rt)UP 1);112 were fruzen during shipment 
only late sta~es of follfcular develorment could 

d Fif,t1re 2). 
Granul.osa ceLls in majority of antral follicles had 
atresia in follicles as comrared to control animals. 

from Ohi.) to Texas. Therefore, 
he deter:nined (see eXilr.Jples iT 

pycnotic nuclei which suggestJ 



Figure 1: Examples of two-dimensional PAGE: ir1clUnohl'Jt patterns ()bt,llned by 

antibodies tr()I" fmnunized :lonkeys (.\) Pa tte rn ohtl i 1ed hy d l 

baboons fro!:] Cr011p r. (a) PA.ttern ohtained by ,:Ill f)dboons froT'l 

A. 

I I , x 



Figure 2: 
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A. 

examples of ovarian histology from animals 1:nmunized with ZP 

immunogen. (A.) Laurel. (B) \.jhitney. 
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FINAL PROGRESS REPORT OF THE PARFR-360 PROJECT 
(Julv 1, 1984 - September 30, 1985) 

The objective of this project was to test the reproductibility of the 
cervical mucus guaiacol peroxidase (GP) patterns in ten (10) volunteers, each 
tested for six (6) menstrual cycles. Daily samples of cervical mucus were 
collected with a fertilitv cannula at the external os, following the insertion of 
a speculum. GP activity was measured spectrophoretically after extraction of the 
specimen in 0.5 ~I CaCl,)-IO mH Tris-Cl pH 7.2 buffer and brief homogenization in 
a gla3s-tefflon mechani~al homogenizer; the homogenates were spun at 2000 g for 10 
min befc.c analysis for CP activity. To define and "verify" the time of 
ovulation, daily first-morning urine samples \"ere collected for determi:i:ltion of 
LH and pregnanediol levels. The hormone assavs were done by RIA in Dr. R.T. 
Chatterton's laborDtorv. 

One-sided cusum analysis of the data was first done by Dr. Ronald ~. Gray at 
Johns Hopkins University and finally, on the 58 cycles, by Dr. Patri~ia L:lnganberg 
at the University of Illine J s at Chicago. The cusum analysis was done :lccording 
to J.P. Royston, Ovulation: ~ethods for its prediction and detection, S.L. 
Jeffcoate, ed., John \.,riley dnd Sons, Ttd., 1983 p. 19-32. Reference level was 
defined as one standard devi:Jtion below the mean of the first five observations of 
the log-transformed data. In order to qualify as a "drop", 1) the data values had 
to stay below the reference level for 3 consecutive days, and 2) the cumulative 
differenCe from the reference level dropped below ~ standard deviations. The 
first clay of the sequence (belo\.J the reference level) was the day of the drop. 
Correspundingly, in the postovul.1tory day of the "rise" the GP values have to be 
"above" the tHO criteria (reference lf~vel and cumulative difference). 

The results of the cusum analvsis are shewn on Table 1. For a variety of 
reasons only 5 volunteers completed all six cycles, 2 finished 5 cycles and the 
remaining 18 cycles were done with 6 '/0] unteers. One volunteer UP) became 
pregnant during her test cycle, although she had assured us that she would not 
have unprotecte(~ intercourse during the study months. The three cycles of 
volunteer KS and tbe cycle of SW were anovulatory, as indicated by their hormone 
levels (see complete data in :\ppendix 1). The first two cycles of MK showed 
abnormally low urine LH levels. 

Some of the cycles shown in Table I and Apperdix 1 did not "trigger" a drop 
or a rise signa] according to the cusum test. w'e are now analyzing the hormone 
and BBT levels of these cycles to determine if these parameters would provide a 
clue for the no-trigger observation. 

Table 2 shOT_IS the distribution of the ovulation prediction ("drop"-days 
before the LH + 1 day) in 43 cycles; the data were obtained from Table 1. Dr. 
Ronald H. Gray had kindly performed a cusum analysis of our earlier GP data and 
discussed with Dr. Patricia Langeni;erg, our statistician, how to perform the cusum 
test. In his August 2Q, IQRS 1e-tter to Dr. A. Goldsmith, Dr. Grav outlined some 
criteria in evaluating the usefulness of the GP ~ethod in natural family planning: 

a) A late signal, ') days before ovulation, is considered equivalent to a 
method failure. 

h) An optimal signal is 3-6 days before ovulation. 
c) A premature signal would be 7 days before ovulation. 



According to these criteria, the data in Table 2 show 9.3% late signal, 67.6~ 
optimal signal and 23. n prema ture signal. We agree wi th Dr. Gray tha tit is 
impossible to translate these percentages to expected pregnancy rates. Although a 
9.3% "failure" rate may seem acceptable for NFP, we believe that the cycles with 
2 day prediction show some underlying abnormality which would preclude that they 
could be potentjally conception cycles. Further analysis of these data (Appendix 
1) and of the prfl-PARFR-360 cycles, where daily serum LH, P4 and E2 levels were 
determined, would shed some light into the "normality" of the GP profiles. Such 
analysis is now underway as we prepare manuscripts for publication. ~e will send 
these manuscripts t.) PARFR before the v are submitted for publication. 

Table I also p,i"es an outline of the mean fertile period, namely, 6.78+0.33 
SE days as determined from the GP profiles of 17 cycles. 

Cusurn analysis of GP profiles was also done in 22 menstrual cycles which were 
studied in 1982-83. [n these cycles we found a mean 3.14:=0.36 SE days trigger 
of the pre-ovulatory drop in GP values and a mean 2.27+0.24 SE days trigger of 
the post-ovu!<ltory rise in GP. In these cycles the day of ovulation is dflsignated 
as the serum [.H+1 day. In the fifth cycle of volunteer SS (Table 3) we collected 
daily early mcrning serum and first morrdr,~ urine samp] es thus establ ishing (Table 
3) that, at If';!st in this cycle, the urine LH peak occurred 2L, hours later than 
the serum LH D(>3k .• Therefore, the mean drop-rise values of -5.11+0.31 to 
+1.68::0.18 obta i 'led from Table I would seem compatible with the correspondin/Z 
-3.14+0.36 to + 2.27+0.24 values obtained froUl a different group of 
volunteers, since there is one day difference i.n the estimation of day 0 between 
the two groups of women. ( 

Further analysis of the urine pregnanediol, BBT and GP values of the cy.-:les 
in Table I and Appendix will be performed and compared with the set'um 
progesterone and BBT and GP ':alues of the earlier 22 cycles. This analysis will 
help determine the "dependability" at the GP profiles. \..'e expect that the GP 
profiles will provide a reliable parameter in predicting the time of ovulation and 
in defining the fertile period in women. 

http:2.27+0.24
http:3.14+0.36
http:5.11+0.31
http:2.27+0.24
http:3.14+0.36
http:6.78+0.33


FINAL PROGRESS REPORT OF THE PARFR-360 PROJECT 
FROM JULY I, 1985 TO SEPTEMBER 30, 1986. 

The objectives and procedures of this project were, in chronological order as 
follows: I) to evaluate the ability of twenty (20) women to sample their 
cervicovaginal secretions using a prototype samplIng device containing a 
retractable Calgiswab (calcium alginate swab). After self-sampling, cervical 
mucus would be 5ampled at the external os hy rl technif'bn f011m.,rin8 the insertion 
of a speculum. Roth samples would he extracted with the calcium buffer and the GP 
content measured spectrophotometr!cally. 

Thirty (30) volunteers would be recruJted to participate in a "dye-study" to 
help optimize the self-sampling procedure. Specifically these volunteers would be 
asked to insert the sampling device until they think it reached the posterior 
fornix. Then the nurse or physicLm would insert through the hollow sampling 
device a Calgiswab which had heen slightly immersed in one of three dye solutions, 
namely, methylene blue, pentian violet or indigo. The dye mark, visualized after 
insert ing a specultJDl, I,..'ould ShllW t he po..; it ion reached by the swab. 

Test if vaginal if1fections interfered with the GP test. Twenty (20) 
patients diagnosed 
studied for six 

with monilia and trichomonas or non-specific vaginitis would be 
(6) days following their initial visit and initiation of 

treatment. A technician would insert a speculum and collect cervical mucus at the 
external os using a fertil itv canula and "vaginal secretions" at the posterior 
fornix using a Calgiswah. 

3) Characterl7e biochemically cervical mucus GP during the cycle. Both 
normal and infected cervical mucus would he studied. Additionally, semen samples 
from 15 volunteers would he collected to be used in in vitro studies with GP 
pre par a t ion san d ass e s s how s perm and s em ina I flu ids i n h i bit the G Pas say 0 f 
cervical mucus samples obtained by the users of the method. 

4) Develop il colorimetric test for CPo A separate group of ren (10) 
volunteers would be studied for one IT'enstrual cycle each. The technician would 
collect two samples after the insertion of a speculum. First, cervical mucus at 
the external llS lJsing a canula and second cervicovaginal secretions at the 
posterior forni:: lIS Lng a Calgiswab. The first sample would serve <13 "control" to 
shol,..' the GP "profile" and would be as saved spectrophotcmetrically after the usual 
extraction/homogenization procedure. The s~.,rab would be dropped in a solution 
containing the 0.5 M CaCl~ extracting buffer, guaiacol an~ P~O~ and the 
color developed would be com~parecl in the next 5 min with an appropriate color 
chart. The GP "profill's" of the two assays would be compared and the rea~ent 
~oncentrations adjusted to optimize the GP reaction as a home test-kit method. 

RESULTS 

DYE-STUDY TO TEST SELF-SAMPLING TECHNIQUE (APPENDIX 2) 

To optimize the cervical mucus sampling procedure 29 women were instructed on 
how to insert the prototype sampl ing device. They marked with the swab dipped in 
met h y len e b lu e, ~ en t i a 1 v i 0 let 0 r i n dig 0 c a rm i net h e po sit ion rea c h e d by the 
device; the dye mark was visualized after inserting a speculum. We tried 
different methods with the first 15 volunteers with a 60-80% success rate, and 
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tested the optimal procedure with the l~st 14 volunteers with a 93% success ratE 
only one woman was unsuccessful in reachtng her posterior fornix or os, due to the~ 
position of her cervix. The supinequatting positions were equally good and 
comfortable for inserting the device as the standing position was preferred 
only .1.n 16-20% of the cases. The squatting position was used in the 
self-sampling stud~. 

Sampling Prncedure: 

The voluntper is instructed to insert the device, with swab inside it, until 
she reaches her posterior fornix. As the device is inserted the curved tip of it 
should be pointed towards her right. When she reaches the fornix she pushes the 

o 
swab forward to expose the tip and turns the device 360. Then she retracts the 
swab inside the device and pulls the device out. 

SELF-SAMPLING STUDY (APPE~DIX 3) 

The summary pilge of Appendix 3 contains our comparison of the 
technician-sampled ilnd volunteer-sampled GP profiles of twenty (20) r.1enstrual 
cycles. There are three inherent difficulties in attempting to compare the two GP 
profiles. 1) The volunteers obtained cervicovaginal secretions at a location of 
the poster ior llf the v.:Jgin.:1 \..'h1ch is not exactly known and may vary from day to 
Jay, whereas thl~ technician could alw.:Jys visualize the external as. In the latter 
case no att0mpt \.Ja5 made to collect either a constant amount of mucus l'r all of 
the mucus present. 2) Evpn at midcycle the cervical mucus is not a homo)2'eneous 
suspension of aqueous .lncl gel-like materials and even repeated samplings at thqr' 
external os could give widely different GP contents (units/g wet mucus). As"--
demonstrated in the "clinfcal-colorimetric" study of 10 cycles (see belol-!) the 
Calgiswab seems to ret;)in some C;P even in the 0.5 ~! CaC1,)-Tris solutions \.;hereas 
the extraction/homogenization of the canula sample is more efficient. Also, in 
the "infections" study of ~)O \.;omen (see below) the swab sampling was done by the 
technician at the posterior fornix and \.Jith the use of (} speculum, and yet the 
swah GP v<1lues were consistently lower than the canula GP values. This suggests 
that either the s\..·.1b retains a lot of GP or that the concentration of CP at the 
posterior fornix might be lm.ler (for a variety of reasons) than that at the 
external os. rVt'n if the concentration is lower this does not pose rt problem 
~ince there is adequate CP activity to give us a strong color, as was found in the 
"colorimetric" stlldy of lO cycles (see below). t\evertheless, this c.:elf-s.:lmpU;;g 
study is very useful since it identified problems which must he solved before the 
method is suitable ~s a home self-test. 

Only 1n 7 out of 20 cycles (357) was the self-sampled CP profile judged as 
similar to the c;]nula-sampled GP profi Ie and of apparent equal value as an 
indicator of impending Civulation. ~!oreover, in 6 of the 7 "good" cycles we 
noticed very low levels uf follicular phase GP (u/g); one explanation would be 
that low (;P 'ldIIJf'S indicate the presence of a form (isoenzyme, monomer) of GP 
which does not "st ick" to the Calgis\.Jab as tiehtly as another form, for example, 
the lute;]l phase CP. Stff'n)!thening that explanation is the observation that in 
7)'7., of the cyclps tested (l;]st column of summary page, Appendh: 3) the Calgiswab 
samples st~owed luteal phase CP significantly lower thar. that of crtnula samples. 
The radioiudinClted cervical mucus samples (see below) could he Ilsed to test if thet .• 
Calgiswab prefere~tially retains certain proteins in cervical mucus.~ 

Alternatively, the Calgiswab may retain some small peptides or non-protein· 
molecules which may influence the ohserved GP activity. 
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In terms of the net weight of canula vs swab samples we do not believe that 
there are significant, consistent differences between them. Two possible 
explanations for the consistently very low GP content of the Calgiswab samples 
from volunteers SS, CV and GG are, a) all three consistent ly failed to reach far 
enough into the posterior vaginal area. and b) all three had in their mucus some 
factor(s) Ivhich c.:J.used th(' Llpparent lowering of the GP content. That factor 
cannot be excessively acidic vaginal pH since one of them (MC) was shown to have 
normal pH. Moreover. ~!C had participated in the dye-study and is an experienced 
gynecologist's assistant; however. at present she has been unable to conceive. 

STUDY OF GP IN \';O~!Et\ 101fT!! V.\CINAL INFECTIONS (APPENDIX II) 

Twenty women were recruited from our Clinic or from advertising within the 
University of Illinois; the women were selected randomly. in terms of the day of 
their cycle. A physician documented. but did not quantitate. their infection and 
prescribed treatment. Four women refused treatment bvt we decided to include them 
in the study to test if the untreated infection had an impact on the observed GP 
levels. In the attached graphs (Appendix 4) the arrows on the X-axis indicate the 
days of treatlllent. 

It seems that none of these infection were 3erious enough to cause a 
noticeable invasion of the cervical mucous \-lith i·/Be peroxidases (as was seen 
previously in one pat ient with severe yeast infection). Also. the medications did 
not seem to affect, positively or negatively. the GP present (not even daily 
vinegar douches). The drugs could. in principle, affect both the prod'lction of 
GP 3S well as the in vitro CP assay. l:nfortunately. under our protocol we could 
not quantitate the degree of infection or have 3 more extensive follow up of the 
patients. 

We believe that mild vaginal infections would not exert an appreciable effect 
on the observed ~P levels. 

COLORIMETRIC (CLINICAL) STUDY (APPENDIX 5) 

We have studied the [0 cycles outlined in the summary page of Appendix 5. 
Our objective was to begin testing conditions for the development of a kit. We 
developed the five standard colors shown in the color photograph to represent 
appropriare r;Jnges of. absorbancy. Then decided that 2 ml of the 0.5 M 
CaCL,-Tris buffer, 26 rnH guaiacol and 0.6 mM H'l0" would be a good starting 
poinE in extracting the CP activitv from the Calgis .... ii1b·- within 2 min or so. 

The first cycle tested (J.J.) showed good promise (the legend of Figure 
outlines our procedure and the tabular data are shown in Appendix 5). In that 
cycle we saw too much color which gave a J-day instead of the 4-5 day prediction 
as expected from the cervical mucus CP data shown in column 2 of the Table and the 
graph. Neverthe less. we decided not to diJ.llte the reagents since in another 
concomitant cvcle (D.S.) we were observ 4 ng very low cervical and swab GP values. 
In some cycles \.:e took a second swab and also dipped the first swab in a fresh 
solution of guaiacol ilnd H'lO, (referred to as Phase n. To our surprise 
almost all of the CP activity must have remained bound to the Calgiswab as shown 
by the intense colors of Phase 2. Thus, in the limited time of 2-5 min extraction 
only il small amollnt, if ally, of GP was extracted into the solution. The 
intra-iodination method of radiolabelling cervical mucus proteins (including the 
autoradioiodination of GP and its subunits) is described in the next section of 



this report and will prove most useful in, a) clarifying the efficiency 
recovery from the swab of the putative subunits of cervical mucus CP, under 
different times and conditions of extraction, and b) screening the suitability of 
other materials, besides calcium alginate, to coat the "swab". Additional studies 
are clearlv needed to solvp the extrRction/color development problem. The system 
may be more complex than is currently assumed, ~~pecially if the observed midcycle 
drop in the specif Ic activity of CP (Units/g wet mucus) is a combin;Jtion of a) 
dilution (due to the increased Llmounts of spcretion, as vIe have discussed in two 
of our recent pub1icatlons), ~nd b) the presence of endogenous CP Inhibitors, e.g. 
estrogens. what is not l<nowll yet, but could have a bearing on the clinical trials 
of the method, is the possibility that the swa, binds one compound (e.g. inhibitor 
of GP) more tig'.ltly than others (c.g. proteins and CP itself). We had observed 
earlier that cotton Q-tips would bind GP so tightly than no CP activity could be 
demonstrated. 

Notice that in the self sampling studies, we observed lmver concent!:"ation of 
GP in the swah samples than In canula samples, pOSSltHy because the time of 
extraction (which vnried from JO min (Inwards) was not long enough in all cases. 

Since the CP method tl) predict o",'ulation is based on a timed measurement of 
specific .:let Lvity it is imrortant that the net sample \oieight does not fluctuate 
widely from dilY to dav. The sUlPmary Table and the tabu) ar data of Appendix 5 
show the mean .s.:l!l1jlle weights which do not spem to vary appreciably within a given 
cycle and perSall. 

Althoul~h ilLI 10 cvcles showed significant midcycle variiltion~ in the 
spectrophotumetrically measured GP (U/g) of cervical mucus, only two cycles (J.J, . 
and M.P., Figures :2 and J) gave promising results with the colorimetric test. We 
are convinced that further research al(lng the outlined lines will eliminate this 
initial difficulty. 

INTRA-IODINATION elF ~ATIVE HUHAN CER'lICAL m'cvs (APPENDIX 6) 

In addition to colorimetric reactions, such as guaiacol oxidation, 
peroxidases catalyze the iodination of protein tyrosine residues in the presence 
of iodide and hydrogen peroxide. The radioiodination of proteins is being used to 
label proteins in intact cells, cell homogenates or to label purified proteins 
containing tyrosine residues and to study metabolism, and the structure and 
function of biological sYstems. 

We decided to request irom PARFR assistance in initiating biochemical studies 
of cervical mucus CP in order to dccelerate our progress in the adaptation of the 
method to home use. The use of endogenous cervical mucus GP to radiolabel 
proteins located near CP ,1ncI interactir.g with CP han three major advanta?es: 1) 
It could be accomp~jshed in the native state (without the need to denature the 
mucin structure, 3S is the C3se in all biochen;ical studies reported so far), 2) It 
could be done \.Jith a few milligrams of mucus, which made the study feasible 
through0ut the menstrual cycle, and 3) The reagents, iodide-125 and H"O", were 
small enough to penetrate the rather compilct mucin structure during the- early 
follicular and luteal pha3es. 
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CP requires high salt concentrations to be extracted from cervical mucus. We 
could take advantage of the "particulate" nature of PC, iodinate the mucus, then 
perform a fractional extraction of the various components (depicted in Schema 1) 
and finally use electrophoresis which can resolve proteins according to their size 
and charge. However, the required high sal ts (0.5 M CaC] 2) needed for GP 
extraction would interfere with all el ectrophoretic procedures and in the .Jbsence 
of high salt GP would pr-ecipitate. Therefore, we had to resort to non-ionic 
"solubilizers" of partlc 1Jlate proteins such as the deterg-f-Pt Triton X-IOO. This, 
is how we found chat millimolar concentrations of Ca are required for GP 
activity because in the pr2sence of detergent GP remained soluble but hdd lost all 
its activity in guaiacol oxidation. 

Schema 1 shOl';s the stepci in our analysis of cervical mucus and a hypothetic<!l 
diagram of the mucin structure. The supporting framework consists of m'lcin chains 
cross-linked via covalent tyrosine-tyrosine bonds. The cross-linking is presumably 
catalysed by GP in the presence of H')O'). Following the iodination reaction, 
soluble proteins and hormones (e.g. ~elaxin, LH, other serum proteins, sex 
hormorlH , prostaglandins, etc) would be removed with the buffer extraction (only 5 
mM Ca \-las pre~;ent to preserve GP il1 its active form). The 0.5 M CaCl 
extraction would remove CP and other non-covalently bound proteins in cervical 
mucus; 0.5/·1 CaCL) or l H ~i1Cl work as ch<wtropic agen!.:s. R~duction of -S-S
bonds with merc.]ptl.Jeth.::.noI (2-HE) and sodium dodecyl sulfate (SDS) \-/Quld extract 
from the "scaffold" all proteins I.;hich are "neighbors" of GP (since they are 
iodir.ated by GP) ar.d are held together via cysteine-cysteine bor.ds. Such drastic 
treatment could lJberate ilr.y "cross-linking" proteins, the putative elements 
holding in place the three-dimensional structure of mucins. It has been shown 
that the mucin structllre becomes less-cross] inked at Ulidcycle thus allowing the 
penetration of sperrnato;:oi1. Until recently, vIe would not have attributed -S-S
bond formation to a peroxidase (although GP participates in an oxidative process) 
but Turner et al. (J. biol. Chern. 261: 13056, 1986) reported that ovoperoxidase 
interacts l.Jirh a thiolhistidine compound-. Therefore, it is our working hypothesis 
that GP either catalyzes the cross-linking of mucins or GP serves as a bridge or 
linker in the mucin structure. 

The treatment of the remainine muci.n structure Iolith N-glycanase, in the 
presence of 2-ME ar.d SDS, should remove all the N-linked carbohydrates from the 
mucin structure and potentially liberate other iodinated proteins. Finally, 
comp]ete hydrolysis of the last pellets (not with 6 N Hel hut enzymatically, since 
HCI could de-iodinate the iodotyrosine residues) should liberate the radiolabelled 
and non-labelled tyrosine-tyrosine dimer. The dimer can be f'asily separated by 
chromato~raphy and identified by its characteristic fluorescence spectrlJM. 

RESULTS AND DISCUSSION 

Figures 4, 5 and 7 show the results of our first irtra-iodination experiments 
with human ('ervical mucus. Followir.g iodination with endngenous GP we have 
extracted/treaLL~ the mucus according to the general steps shown in Schema 1; the 
details of the met.:l,ods and procedures are given in the next section. One- and 
two-dimensional electrophoretic separation of the extracts is follm.led by gEl 
autoradiography. 

Figure 4 shows 
cycle of volunteer 
partiCipation in the 

the results obtained with mucus 
L.A. Two mucus samples had 
colorimetric trial (Figure 4A); 

samples obtained during the 
been obtained during her 

the days were numbered from 



the onset of menses. In this series of iodinations we skipped step 1 and did onl~ 
ste:p 2 (calcium extraction of mucus). Following iodination we treated an aliquot 
of the extract with 0.3 ~I disuccinimidyl suberate, a bifunctional reagent which 
cross-links procein throu?h N-terminal or lysine amino groups. In the top row of 
the two dimensional gels there is a si?nificant change in the patterns from day 11 
to 28. This is 2 demonstration of the architecture of the Ca-extractable proteins 
of human cervical 111lCUS from the vantage point of the guaiacol peroxidase. From 
the extent of prote:n iodination, it became apparent that the level of GP activity 
in the mucus did not correLHe with iodination levels, as if the iodinatior. was 
independent of CP concentrat ion! However, this has been observed in numerous 
othec peroxiclase-ci-1t;:!lysed protein ioclinations Ccf. Huwiler and Kohler, Eur. J. 
Biochem. 147:469-~176, 19135) where the kinetics of iodination depend mainly on 
the reactivity and c('ncentration of the tyrosyl residues. It is interesting that 
the bifunctional reagent (OSS) does not cause an indiscriminate cross-linking of 
proteins to give aggrl'gates with very lan;e mol ecular Iveight. Instead it appears 
that OSS forms an 80-90 kOa complex which is apparently more acidic (pI ca. 6) 
than its components and somewhat independ('nt of the dav of the cycle. 

Figure') comparl"s the iodination patterns of mucus from two woml~n, one havin/! 
a vaginal yei-1st infection. There appears to he a groups of proteins in the range 
of 70 kDa and p[~4.7-5.~ which is only present in the infected mUCU3. At present 
we do not kncJ\.J whether the differences are due to individual variations among the 
two women, are due to the different days of the cycle or if the ne\v bands 
represent white hlood cell or yeast proteins which were in the vicinity of GP and 
became Llbelled. 

('-..... 

Samples from volunteer f..A. (Figure fJ) were used to obtain the ddta !"hown o~< .. ) 
Figure 7. These sLlmples were treated accordir.g to the four steps shown in Schema 
1. With buffer l'xtraction (5 mM calcium-Tris buffer) two main bonds are seen in 
the ran?e of 50-66 kDa. Calcium (0.5 M) extraction, which removes most of the GP 
activity, gave tuo similar bands and a smaller bond around 10 kDa. 
Myeloperoxidase which was shmm also to be calcium dependent (Shiro et al. J. 
BioI. Chern. ::'11[:9382, 1936) consists of a 57 and a 10 kDa subunits. Thus, it 
appears ] ikely that cervical mucus GP has also two subunits and that both become 
autoiodinated. GP stainln~ of the gels should clarify some of t~ese assumptio~s. 

High-performance liquid chromatography could also be used to separate these 
proteins. Recollstittttion experiments could then be performed to determine the 
function of each stlhunit. 

The reduction of the remaining !naterials with 2-ME showed the presence of 
some very large iodinated proteins which must have been released from the mucin 
structure by reducing -S-S- bonds. Also some sn.all proteins were released and 
were more prominent in the Day 17 sample. 

After N-glycanase treatment some intensely labelled, small proteins were 
extrac ted. I t i~3 no t unreasonab Ie to sugge s t tha I.: they repres en t "I inker" 
proteins rather than being mechanically "trapped" in carbohydrate-rich sections of 
mucus. 

We believe that this method will prove invaluab::'~ in 1) understanding the 
mucus structure and lhE! hormone influence on such structure during the menstrual ~ .. 
cycle, and 2) evaluating the suitability of various materials for sampling humar{l0 
cervical mucus. Becausp. this portion of the work demanded more time than had been 
anticipated we were unable to test the effect of the ejaculate on GP activity. A 
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more meaningful study with semen components and GP will be feasible once the 
intra-iodination data have been better analyzed and some of the radiolabelled 
proteins been identified. 
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INTRA-IODINATION OF NATIVE CERVICAL ~mcus 

PROCEDURE 

Human cervical mucus was removed from the external as wi~h a fertility 
cannula. The sample (20-400 mg) was I":ently dispersed into 0.3 ml of 0.3 M 
Tris-C1/5 roM CaCl') for 30 min at room temperature. Sodium iodide-125 (5 uL, 0.5 
mCi) was added anJ the sample was stirred gently with ~ glass rod for 10 min. Thp 
iodination I.·eaction was initiated with 5 lIL of 0.3% hydrogen peroxide. After 10 
min the sample was tri' !1sferred to a dialysis bag (mol. \.:e:lght cut--off J ,000) and 
dialyzeJ at room temper.:Itllre for 3 x 1 hr in 1 L of 10 mM 1ris-Cl pH 7.2 huffer. 
The dialysate was centrifuged overnight nt 70,OOOg and 100C. 

The supernatant solution, containing all soluble mucous proteins, J.s 
designated as Solution A. 

The 70,000g pellets were incubated ovprnight at room temperature in 10 roM 
Tr1s-Cl pH 7.2/0.5 M CaCl? to extract guaiacol peroxidase and other 
"particulate" proteins. 

o 
The 3~uspens:!.ons were spun for 2 hours ilt 70,OOOg and 

o 
10 C. The sllpernatant solutions I<'ere dialyzed overnight at 4 C against a 10 
mM Cael

2
, 10 !TIM HEPES 

calc lum as d ic ta ted for 
designated as Solutio~ B. 

pH 7.2, 0.05~ Triton X-I00 solution to remove excess 
further electrophoresis experiments. The dialysate is 

o 
!TIM To the last pellets 0.17% sodium dodecyl sulfate (SDS) dnd 34 

2-mercaptoethanol '..,rere added and the suspensions heated to 95°C for 30 min. 
o 

The 
heated suspensions were spun at 70,000g and to C for 12 hours. The supernatc,nt 
solution was designated as Solution C. 

To the last pellets were added 0.17% SDS, 34 mM 2-mercaptoethanol and the 
suspensions were heated at 95°C for 5 min. After cooling to room temperature 
the following compounds were added at the indicated final concentrations: 0.2 M 
sodium phosphate pH 8.fl, 10 roM EDTA, 1.25% NP--40 detergent and 5 units/ml 
N-glvcanase (peptide: N-glvcosidase F, Genzvme Corp., Boston, HA). These . . 0 
suspensions were incubated at 37 C in a shaker for M) hours, and then 
centrifuged at 70,000g for 4 hours at 100C. The supernatant solution was 
designated as Solution D. The pell~ts are stored at -20°C and will be 
completely hydrolyzed enzymatically (Neutralase, ICN Biochemicals) and analyzed by 
HPLC (fluorescence detection) to determine the presence of ::he putative 
tyrosine-tyrosine dimers formed via ether or C-C bonds. 

Is t 

PROCEDURES FOR POLYACRYlAMIDE ?H ELECTRO~HORESIS (PAGE) AND ISOELECTRIC 
FOCCSING (IEF) OF - I-LABELLED SOLUTIONS A-D 

1 
dimension (IEF and NEPHGE) : 9.2 M ure.:!, n NP-40, 5.64% 

acrylamide/DATD (from a stock of 31.96% acrylamide and 5.64% DATD) and 
2.04% ampholines (1% pH 3.5-10, 0.72% pH 5-7, 0.32% pH 9-11). 
Polymerize IEF tube gels with 15 ul of 0.::>8 g/ml ammonium persu~~~~

per 10 ml gel mixture and NEPHGF. gels with 20 ul per 10 ml mixture. 

2nd dimension rSDS-PAGE)2 - Separating gel: 5-20% acrylamide (0.08-032% 
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Bisacrylamide as cross linker) , 0,1 % SOS, 0.056% ammonium persulfate t 

0.08% TEMEO (in 1.5 M Tris-Cl pH 8.8) 
- Stacking gel: 4.5% acrylamide, 0.12% 

Bisacrylamide, 
O.~~ SOS, 0.058% TEMED (0.5 M Tris-CI p n.8), 0.053% ammo 
pf'rsuJfate. 

Molecular Weight Protein Standards (Bio-Rad Laboratories, Richmond, CA) 

Proteins 
lysozyme 
soybean trypsin inhibitor 
carbonic anhydrase 
ovalbumin 
bovine serum albumin (BSA) 
phosphorvlase B 
beta-galactosidase 
mvosin 

Molecular Weight 
14,400 
21,500 
31,000 
45,000 
66,000 
92,000 

116,000 
200,000 

Tbe molecular weight markers are prepared for use by making a 1 :20 dilution 
into the sample buffer fur SDS-PAGE. The sample buffer consists of 5% SOS, 8% 
glycerol, 0.71 M 2-mercaptoethanol and 0.004% bromophenol blue. The proteins are 
then denatured by incubation at 95

0
C for 5 minutes. A 20 ul sample volume is 

sufficient to give well stained bands each containing 2 ug of protein. 

References 

Groppi, Jr., V.E. and Coffino, P. GI and S phase mammalian cells sypthesize 
histones At equivalent rates. Cell~: 195-204 (1980). 

O'Farre'll, P.Z., Goodman, H.M. and O'Farrell, P.H. High resolution 
two-dimensional electrophoresis of basic as well as acidic proteins. Cell 
12:1133-1142 (1977). 



Silver Staining of Proteins Following Polyacrylamide Gel Electrophoresis 

Materials: 

All solutions are prepared from analytical grade reagents. Deionized, 
glass-distilled water is used in the preparation of all solutions. The 
volumes of these solutions are sufficient to stain a gel measuring 
approximately 15 x 15 cm., and can he adjusted accordingly for larger or 
smaller gels. 

1) Solution A. 2000 ml of 50% (V/V) methanol. 
2) Solution B. Ammoniacal silver nitrate solution is prepared as 

follows: mix 63 ml of 0.36% NaOH solution and 4.2 ml of concentrated 
ammonium hydroxide. Then 12 mi of 20% (W/V) silver nitrate solution is 
added dropwise while the solution is vigorously mixed. After mixing, 
220 m1 of water is added. 

3) Solution C. 500 ml of 0.005% (W/V) citric acid, 0.019% (V/V) 
forma!d2hyde (0.25 m] of 3R~ (V/V) formaldehyde per 500 ml). 

4) Solution n. SOO ml of 50% (V/V) methanol, 3% (V/V) glycerol, 10% (V/V) 
acetic acid. 

All of the above solutions are prepared fresh as required and used 
immediately. 

Methods: 

Approximately 500 ml of each solution is used for each wash (with the 
exception of Solution R) and the gel is continually agitated at 20-50 rpm 
on a shaker table. 

1) Proteins are separated by polyacrylamide gel electrophoresis and the 
gel is then placed in a tray and washed 16-24 hours in Solution A, with 
2-3 changes (Several changes and an overnight soak are recommended for 
high!, gels, thick gels, or gradient gels). 

2) Prepare Solution B which is should be used within 5-10 minutes of 
preparation. Rinse the gel with 3-4 changes of distilled water. Stain 
the gel in Solution R with gentle agitation for 15 (with thin gels) -
30 (thick gels) minutes. 

3) Rinse the gel with agitation in distilled water for 5 minutes, with 3-4 
changes. 

4) Visualize the proteins by the addition of Solution C and gently rocking 
the gel dish. ~~en the image has developed to the desired intensity 
(usu~lly within 5 minutes), remove the gel and plac~ in a tray 
containing Solution D to stop stain development. Wash in this solution 
for at least 3 hours; the gel can, however, be stored for several days 
without a noticeable change in color or background staining, prior to 
dryin~ it preparatively for autoradiography. 



Autoradiography: 

After drying the electrophoresed, silver-stained polyacrylamide gel onto 
a piece of absorbent filter paper (using a Bio-Rad Model 483 slab dryer and 
Preciaion Model D25 vacuum pump, with 2 cold traps in the vacuum line) for 
2-3 hours at 8U

o
C, the gel is now ready for autoradiography. Using 

direct exposure, place the gel in contact with a piece of Kodak X-O~~T AR 
Film and store in a Wolf Deluxe cassette containing 2 Wolf hi-plus 
intensifying screens. Exposure is done at -70oe for a variable length of 
time determined bv the amount of radioactivity on the gel. 

Pertinent References: 

1) Gradient Gels 
a) Esposito, J. and Obijeski, J. 

Gradient Gel Electrophcresis. 
(1976) . 

2) Silver Staining 

High Resolution Polyacrylamide 
Preparative Biochemistry 6:431-42 

a) Merrill, C., Goldmari, D. and VanKeuren, M. Simplified Silver 
Protein Detection and Image Enhancement Methods in Polyacrylamide 
Gels. ElectrophoreSiS 1:17-23 (1982). 

b) Morrissey, J. Silver Stain for Proteins in Polyacrylamide Gels: 
A Modified Procedure with Enhanced Uniform Sensitivity. 
Analytical Biochemistry lJ.2:307-10 (1981). 

c) Poehling, H.M. and Neuhoff, V. Visualization of Proteins with a 
Silver "Stain": A Critical Analysjs. ElectrophoreSis 2: 141-7 
(1981). 

3) Autoradiography 
a) Laskey, R. and Mills, A. Enhanced Autoradiographic Detection of 

P-32 and 1-125 Using Intensifying Screens and Hypersensitized 
Film. FEBS Letters 82:314-16 (1977). 

b) Swanstrom, R. and Shank, P. X-ray Intensifyin~ Screens Greatly 
Enhance the Detection by Autoradiography of the Radioisotopes P-32 
and 1-125. Analytical Biochemistry 86:184-92 (1978). 

c) Eastman Kodak Publication M3-508 (1986). Autoradiography of 
Ma~roscopic Specimens. 
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PARFR CYCLES 1984-85 

Name C
1 

C
2 

LC 9/17/84-10/17 10/21/84-11/20 

Me 9/9/84-10/4 10/8/84-11/5 

~!K 9/20/84-10/17a 10/22/84-11/14a 

SS 7/11/84-8/2 8/9/84-8130 

KS 9/22/84-10/19* 10/22/84-11/9* 

VE 10/2/84-iO/24 10/29/84-11/2! 

SO 11/7/84-12/1 1/2/85-1/23 

JJ 1/14/85-2/8 2/13/85-3/8 

PC 2/5/85-3/3 3/7 /85-4/1 

GH 2/12/85-3/4 3/9/85-3/31 

C~ 3/21/85-4/13 4/17/85-5/9 

SF 2/25/85-3/16 

JP 9/14/84-10/19 

AT 3/25/85-4/28 5/2/85-5/29 

SW 6/'29/84-7/20* 

* = Anovulatory cycles 

a = Too low urine LB levels. 

C
3 

C4 

1/25/05-2/18 2/22/85-3/20 

1/8/85-2/4 2/8/85-3/4 

11/19/84-12/9 1/8/85-1/29 

9/5/84-9/27 10/2/84-10/24 

1/26/85-2/14* 

11/26/84-12/13 

1/28/85-2/18 2/23/85-3/17 

3/12/85-4/10 4/15/85-5/8 

4/5/85-4/30 5/4/85-5/28 

4/3/85-4/27 5/2/85-5/23 

5/14/85-6/5 

November IS, 19a6 

PARFR-360 

C
5 

C
6 

3/24/85-4/18 4/22/-5/17 

3/8/85-3/31 4/4/85-4/~7 

2/'2/85-2/25 3/1/85-3i21 

10/29-11/19 11/23/84-12/ 

3/21/85-4/12 4/17/85-5/9 

6/2/85-6/23 

5/27-6/17 



PARFR-J60 

TABLE 1 

One-sided cusum analysis of the trigger day before (drop) and after (rise) ovulation in 5 
menstrual cycles from tJ volunteers (day of ovulation is designated as day zero and is th 
peak urine LH +Iday (see Appendix {) 

Volunteer Cycle Drop Rise Drop-to-rise 
(days before (days after Interval 
ovulation) ovulation) (days) 

5S 1 6 2 8 
5S 2 4 1 5 
55 3 4 1 5 
55 4 4 2 6 
SS 5 5 2 7 
55 6 3 

LC 1 9 10 
LC 2 5 
LC 3 7 2 9 
LC 4 10 1 11 
LC 5 5 4 9 
LC 6 2 1 3 

VE 1 4 1 5 
VE 2 3 2 5 
VE 3 4 2 6 

SO 1 7 1 8 
SO 2 1 
SO 3 4 1 5 
50 4 3 
SO 5 5 3 8 
SO 6 5 2 7 

MC 1 7 2 9 
MC 2 9 
MC 3 6 1 7 
MC 4 7 1 8 
MC 5 6 1 7 
MC 6 5 2 7 

PC 3 
PC 2 5 
PC 3 7 3 10 
PC 4 3 2 5 
PC 5 4 1 5 

(continued) 



Volunteer Cycle 

GH 1 
GH 2 
GH 3 
GH 4 
GH 5 

JJ 1 
JJ 2 
JJ 3 

CM 1 
CM 2 
CM 3 

SF 1 

AT 1 
AT 2 
JP 1 

(conceived) 
MK 3 
MK 4 
MK 5 
MK 6 

Cusum Analysis 
No-trigger, drop: 8 cycles 
No-trigger, rise: 8 cycles 

APP[END~X 1 
TABLE 1 (continued) 

Drop Rise Drop-to-rise 
(days before (days after Interval 
ovulation) ovulation) (days) 

3 0 3 
4 5 9 
2 4 6 

3 1 4 

5 2 7 
5 1 6 
8 1 9 

3 
4 3 7 
2 

6 0 6 

3 1 5 
8 1 9 
5 1 6 

2 
0 

6 

Mean days of drop: 5.11 + 0.31 SEM, n=37, excluding non-trigger pairs 
Mean days of rise: 1.68 + 0.18 SEM, n=27, excluding non-trigger pairs 
Mean drop-to-rise interval: 6.78 + 0.33 SEM days, n-37 

PARFR-360 

Note: Six other cycles of volunteers MK (2), KS (3), SW (1) were not included 1n the 
analysis (see text). 



Prediction 
(days before the urine 

LH + I day) 
Percent of 43 cycles 
(from Table I) 

PARFR-360 

TABLE 2 

DISTRIBUTION OF OVULATION PREDICTION 

2 3 4 5 6 7 8 9 10 

9.3 14.0 21.0 21.0 11.6 11.7 4.6 4.6 2.3 



APP[END~X 1 PARFR-3 
TABLE 3 

Serum and • LH peaks • cycle urIne In one 

S@ e 
DATE DFOM OVD GPC GPV LH P4 E2 

======================================================================== 
10/29/84 5 -8 82.6 SERUM 19.1 
10/30/84 6 -7 235.5 175.2 40.8 
10/31/84 7 -6 213.0 ]7.4 57.1 

11/1/84 8 -5 191. 5 7].0 
11/2/84 9 -4 25.1 18.1 9.4 0.4 101.7 
11/]/84 10 -] 19.9 1].1 0.4 122.2 
11/4/84 11 -2 2.5 10.] 14.4 0.4 196.7 

115
5584 12 -1 2.7 61.2 0.8 207.4 

1] 0 39. ] 1.5 103.5 11 6 84 
11/7/84 14 1 0.0 14.5 3.8 35.2 
11/8/84 15 2 124.4 3].0 8.1 9.6 38.2 
11/9/84 16 ] 102.5 252.1 6.3 14.8 56.0 

11/10/84 17 4 ]88.6 57.0 5.0 21.9 68.6 
11/11/84 18 5 ]47.4 1]5.1 ].3 22.8 87.4 
11/12/84 19 6 ]7.9 ] . 1 21.0 63.9 
11/13/84 20 7 67.8 56.1 5.9 15.6 86.5 
11/14/84 21 8 72.5 81. 1 ].9 11. 3 70.6 
11/15/84 22 9 107.5 78.7 2.9 9.4 58.4e 
11/16/84 23 10 25.4 43.9 10.3 79 9 :£,,\~,;. . ':,:'. 

11/17/84 24 11 308.8 3.8 27.2 
11/18/84 25 12 112.6 238.0 1.4 7.4 
ll/19/84 26 13 104.1 278.0 0.8 7.4 

DATE DFOM OVD GPC GPV LH PREG E2 
======================================================================== 
10/29/84 5 -9 82.6 URINE 1~~~:~ 10/30/84 6 -8 2]5.5 
10/31/84 7 -7 213.0 1300.0 

11/1/84 8 -6 191.5 700.0 
11/2/84 9 -5 25.1 1000.0 
11/3/84 10 -4 1300.0 
11/4/84 11 -3 2.5 24.6 1300.0 
11/5/84 12 -2 18.8 500.0 
11~4 13 -1 142.3 1600.0 - --
11/7/84 14 0 0.0 12.1 1300.0 
11/8/84 15 1 124.4 30.1 1600.0 
11/9/84 16 2 102.5 71. 5 3200.0 

11/10/84 17 3 388.6 50.9 5400.0 
11/11/84 18 4 347.4 7200.0 
11/12/84 19 5 37.9 10000.0 
11/13/84 20 6 67.8 6300.0 
11/14/84 21 7 72.5 6600.0 
11/15/84 22 8 107.5 7600.0 
11/16/84 23 9 25.4 5900.0 
11/17/84 24 10 308.8 4200.0 
11/18/84 25 11 112.6 2400.0 
11/19/84 26 12 104.1 2200.0 



PARFR CYCLES 
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NAME DATE DFOM OVO GPC LH P BBT REMARKS 
:===================================================================================== 

loCo 9/17/84 4 -17 137.3 2600 97.6 PARFR CYCLE 1 
9/18/84 5 -16 181. 2 4400 97.0 
9/19/84 6 -15 1800 98.0 
9/20/84 7 -14 10.4 2400 97.8 
9/21/84 8 -13 181.6 1800 97.6 
9/22/84 9 -12 219.8 3000 97.8 
9/2]/84 10 -11 l70.4 2800 97.8 
9/24/84 11 -10 ]84.5 1900 97.2 
9/25/84 1.2 -9 417.4 2200 97.2 
9/26/84 13 -8 48.5 2600 97.2 
9/27/84 H -7 72.4 41 2900 98.0 
9/28/84 1.'5 -6 81.8 45 290n 97.8 
9/29/84 16 -5 30.2 42 2800 97.2 
9/30/84 17 -4 95.2 5~ 4500 97.4 
10/1/84 18 -3 25.9 26 2100 97.2 
10/2/84 19 -2 13.5 62 4300 97.4 
10/3/84 20 -1 17.6 106 5500 97.2 
10/4/84 21 0 60.0 34 4100 97.6 

10/5/84 22 1 193.4 50 6000 98.0 

10/6/84 23 2 294.6 44 9600 98.0 

10/7/84 24 3 401.5 10000 97.8 

10/8/84 25 4 ]71. 2 8200 97.6 

10/9/84 26 5 621. 2 10000 98.2 

10/10/84 27 6 282.2 9200 98.0 

10/11/84 28 7 326.3 10000 98.2 

10/12/84 29 8 248.9 10000 98.0 

10/13/84 30 9 279.0 10000 98.0 

10/14/84 31 10 231. 4 9600 98.6 

10/15/84 32 11 88.0 10000 98.2 

10/16/84 33 12 606.8 10000 97.6 

10/17/84 34 13 105.8 6200 97.2 
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"I~ME DATE DFOH avo GPC GPIJ LH p BST 
::===:=======:===================================:===================:=========:=========:=:==================:=====:========= 

l C 
1');:1,'84 4 -!8 "':'I"'C''' .., ~(I()(I. ,) 91.8 ;~~'r:~ .:.!'C~~ -_ .. oJJ • " . 
['J' :~' 34 c: -, , :76.4 22(1).') Q7.4 J " 

0 0 1(1/~3/S4 ,~ -16 :42.3 24(11). i) %.8 
10124;84 7 -15 ~19.11 :~(:t).{) 96.9 
1(11:5/84 8 -14 !;Q.2 29,}I). i) Q7. II 
1':,20,84 '~ -, -

'-' t 64. -; 20(10.1) :;6.6 

I',) i 27,84 lQ ' , -l. 1 ~7.1 :0,:,,). :) '~7. a 
1 i),. 28; 84 11 -II '~8. 4 20(10.0 q".b 
10;2°;84 I: -\ ,) 1 7:3. ~ 2 !I)t) .1) ~., ... .. 
I (Ii :(1, :34 I: -9 50.') 221)0.0 n.4 
10/31/84 14 -8 ::4.4 3(01).') 97.4 
I1i 1/84 IS -7 320.7 :41)0.0 97.2 
11::/84 16 -II 571. j :':1)1). ,) "7.: 
11/:,,84 ,7 

" -5 10.5 22.0 :')00.0 '~7. 4 
11/4/84 19 -4 20.8 :'3, (I ~ 1 0/). ,) 97.0 
11,5/84 19 -3 42.1 17. ,) 2:')0.0 '~:. 2 
1116/84 20 , ZoO. ,) 14.1} 21 f) I) •• } '1i. i ~ 

11/7;84 21 -[ 217.3 ~} .1) 2500.') ~7.4 

I1iS/84 " I) 377.7 64.0 47,)/).1) 'H.6 
_. 

11/ 0 /84 JT 
.J 95.: 8800.0 ~7.a 

II! 11)/84 24 , 116.9 lC'iOO. i) ~8.: 

tIIlli84 ~5 2,)4.5 I I) Ij () I) • ,) qa. fi 

11112/84 20 4 : 54.1 Y2 /)1)./) '~7. 3 
11/13184 27 ~ 1~:.5 I I) I) I} I) • I) -;8 •. ) J 

111:4/84 29 0 1'14.7 1')1)00. I) n.2 
11115/84 :1 ., 

148.2 1::1/)(:0.0 '~:;. 2 
11/16/84 30 8 .. ~"" ., 

JJ.,j. i. ; Ij(H) I) • ) '~8. ~ 

11'17/84 :1 '? IS8.1 '38')1). 'j ;,3 •• ) 

[I.' :8;:34 -, 1') :(18.3 I o)o:f)(I.') ~o.6 .'~ 

Ilfl1184 ,~ 

11 460.:; I (if) ,) I) • ,j n , 
JJ , . 

1!:2/}/84 34 . , :qi).4 1 ')1)')1). I) " ., .. , . ~ 



PARFR CYCLE 2 
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:IANE DATE DFOH OVO GPC GPIJ LH P C 9ST ~E~API,S 

========:============================================:======================================:=========:======:=::============: 

l C 1125/85 4 -13 ! 1~. 6 371)0. I.) n.: P~~FR CtCLE -J 

I! ~6,:35 r: -I: : 'i6. 9 331)(1.0 Q8.1) J 

D D 1127/85 6 -! I 94.3 2:00.;) 97.4 
Ji~S/85 

., 
-10 2900.1} ,. ~ 

I "I .... 

1;':9/85 9 -9 3')7.2 2700.0 Q7. : 

1/31)/85 9 -8 290.~ 1900.0 ~7.: 

1131/85 10 -7 102.2 :600.0 97.4 
2/1/85 II -6 141).1) 32.0 2500.0 n.2 
2/2/85 12 -5 8.a 33.0 1800.0 97.6 
2/j/85 , .. 

• J -4 4.9 51.0 :800 •. .j 97.3 
iii/aS 14 -3 13.2 10.0 2300.0 96.8 
2/5/85 IS -2 57.9 74.0 1700.0 97.2 
2/6/85 16 -i 62.1 11)2.0 5')01). I) 97.8 
i!7/85 17 0 lIS.: 39. I) 431)(1.0 98.2 
va/a5 18 I 168.4 ~ittj 600').'j 97.4 
~/q/85 19 1 373.8 aOIjIJ.I) '~8. 2 

2/11)/85 20 . 292.5 1 li'iCIO. I) 18.2 J 

~: I 1: 85 21 4 041. I 'il}I)I) .1) ';8.2 
2/!2!95 22 " 281).2 11000.0 98.2 J 

~I 13/85 , .. 
/) 785.0 :001)1).0 97.8 .. " 

2/14/85 24 7 345.2 :(11)00.0 Q8. 1) 

2/15/85 -,r: 8 55.0 91)1)0.0 ~9.1) i.J 

2/16/85 26 9 067.5 '~')I)I~. 0 93.~ 

: 1 i/:3S "," I') .... '! ; 
~ :')1). I) ~8.4 .1 .'.'.'. J 

~i131a5 .8 II :i42.~ ~::~I). i) n.a 
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II~ME DATE DFOH avo GPC GPV LH p aar 
=========================================================:==::::========:=~=========:==============:===:::====::::===::=:=::=: 

l C 2/::/85 4 -14 "C' .... 4·)00,1) '~7. 0 PAR;:' ': ,e:.:: ~ 'JJ), J 

2!2~iS5 ~ -1~ 53a.~ : 100.'} ~7.3 
a a ~/:4/.g5 .~ -1: j7':l,1 ;.! ')1).0 n.s 

2":5/85 ~ -! I ~4b.~ ~ 10'). ,) ~;. I) I 

2/ ~~,.85 a -11) ~14.4 1900. :j -":17,6 

~,':7 .':35 Q -'1 :5:.6 : I ')0. ,) ,,"' .j ,I."" 
2/28/:35 1 ,) -8 :14.2 ::,)1).1) n.J 
~!1!35 II -7 210.7 2'~1)(1. 'i ';'7.0 
:/2:85 12 -6 255.5 21,)(1.1) Q7.b 

3/:,85 1: " iQ.i 11.1) 311)'). I) ~a.o -J 

3/4/85 14 -4 '1(') !·).O :51)0.1) :7.4 

:/5/95 15 ~ 14.7 (. 'J 91)0.0 '~7. 2 -J 

)/." 95 Ib 
, 

:').3 : 1. I) 3:00.1) -. .., ... 
-,; . , . " 

:t7:~r: 17 . 11.0 1:6.0 4300.') Q7.4 -, 
318/95 I B '} 55.Q 77.1) a')o') .1) '17.6 
3/'1/85 P 2')9.1 41. I) 61)00.0 97.6 

)/:0/85 :0 ., 
:17.~ 1')')01). ,) ~7.3 -

~/11i85 21 3 31)3.4 20000.') ~e.2 

3/1:/05 ." ~ 315.3 201)0:). I} ·~·s. !) ... 
:/13/85 ,~ 

" co.:., ., ~i)(Ii)I}. ,) "S . .) ." J J,JJ • .) 

)114,'85 :4 0 ~9j.3 20')(11) .I} ;s./) 

:.'15.'85 i" 31(d ~(II)I)i) •• ) '~7. 3 ." 
~1!1l/85 :11 a 827.5 : )')(/1). \) ." , 

":!I" 

~/:7/a5 27 q '16;,2 :(11)1)1). ,) ~7.3 

;/13'85 ~8 11) 452.4 t ~(11)').:) p.; 

:: I~ :25 2Q 11 79!.4 8,)1),). ;) ,~ .9 . 
jf 21);,35 ~f) 12 11)2. q ~I)')I). ,j ~a.: 



PARFR CYCLE 4 
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PARFR CYCLE 4 lC a\ld 
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NAIIE DATE DFOK aVD GPe SPV LH p E2 BBT 
~ 

REllARk5 
::=:===:=:===~=::as--=:a.:~:====::=::=::=:::=:::==::==:==:==::::::==::===::=====:========::===========::::::===::::::: 

loCo 3/24/85 4 -13 177.1 1500,0 98.0 PARFR CYCLE 5 
1125/85 5 -12 15!. 4 1900.0 97.2 
3126/95 6 -It 556.2 4100.0 97.6 
1/27/95 7 -10 785.7 3800.0 97.4 
3/28/95 8 -9 320.0 3400.0 97.6 
3129/85 9 -8 1075.5 2600.0 97.6 
3130/85 :0 -7 243.8 5000.0 97.4 
3/31185 11 -6 215.6 3200.0 97.6 

41 I /85 12 -5 129.4 27.0 2500.0 97.0 
412185 1 j -4 n.6 32.0 3500.0 97.2 
4/3/35 14 -3 23.5 n.o 4600,0 97.8 
414185 !5 -2 6.4 24.0 2300.0 97 •• 
415/85 16 - I 2.2 193.0 ~I)OO. a 97.8 
4/6/85 17 0 125.7 61.0 4~Ju.0 97.9 
l/ 7/85 IS 106.9 46.0 bl)OO.O 97.8 
4/8/35 I ~ , 167.6 41. 0 ,(100.0 98.0 • 
4/9/95 20 1 n.o 16.0 8(:1)0. I) 98.0 

41 t0/85 21 4 266.2 28.0 1 :::00.0 78 •• 
4/ !!ISS 

,., 5 232.2 9000.0 98.2 .. 
411~/85 23 6 214.4 13000.0 99.6 
411 3/95 ~4 7 310.4 14000.0 98.0 
4/14/85 25 a n8.8 ~OI.lOO. I) 18.2 
4115185 26 9 :40.0 I:'OOu.O v8.2 
41lO1B5 27 10 141. 8 11000.0 97.6 
4/1;:85 29 11 132.3 '1000.0 98.2 
4/19/85 211 12 106.3 :'000.0 97. b 
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NAME DATE DFOM OVD GPC LH P SST REMARKS 
:=====:;:;========== .. ==================================== =========~====================: 

loCo 4/22/85 4 -16 1067.9 3300.0 97.2 PARFR CYCLE 
4/23/85 5 -15 128.1 2400.0 97.6 
4/24/85 6 -14 399.1 3500.0 97.8 
4/25/85 7 -1] 168.9 2800.0 97.2 
4/26/85 8 -12 233 .5 4000.0 97.6 
4/27/85 9 -11 239.9 5000.0 97.0 
4/28/85 10 -10 290.5 3800.0 97.6 
4/29/85 11 -9 229.6 2700.0 97.4 
4/30/85 12 -8 2 4~ .. 8 4100.0 97.0 
5/1/85 13 -7 128.7 34 00.0 97.2 
5/2/85 14 -6 7.5 18.0 2000.0 97.0 
5/3/85 15 -5 68.4 28.0 4800.0 96.6 
5/4/85 16 -4 41.4 11. 0 3700.0 97.2 
5/5/85 17 -3 89.5 23.0 4300.0 97.4 
5/6/85 18 -2 81.4 31.0 4200.0 97.2 
5/7/85 19 -1 65.9 32.0 5000.0 97.4 
5/8/85 20 0 175.9 10. IJ 4700.0 97.8 
5/9/85 21 1 158.4 16. 'J 7000.0 97.8 

5/10/85 22 2 438.3 20.0 10000.0 97.8 
5/11/85 23 3 433.3 15000.0 98.2 
5/12/85 24 4 462.2 17000.0 98.0 
5/13/85 25 5 868.3 16000.0 98.0 
5/14/85 26 6 468.0 98.2 
5/15/85 27 7 273.3 97.8 
5/16/85 28 8 104.7 98.0 
5/17/85 29 9 312.2 98.0 
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NAltE DATE DFOIt avo GPC GPV LH P E2 BST REIfARKS 
==::: =====.:=======:". 0;:::======================== =========== ============================================================ ::========= 

~\0~ r 9/9/84 3 -13 98.5 1900.0 PARFR CYCLE I 
~ 9/10/84 4 -12 14.3 1400.0 

c c 9/11/84 5 -11 88.3 2000.0 
9/12/84 6 -10 96.5 1300.0 97.8 
9/13/84 7 -9 188.4 1000.0 97.4 
9/14/84 8 -8 216.4 870.0 97.8 
9/15/84 9 -7 54.5 2000.0 97.6 
9/16/84 10 -6 43.5 1600.0 98.0 
9/17/84 11 -5 22.8 700.0 97.6 
9/18/84 12 -4 5.4 2000.0 97.2 
9/19/84 1l -3 1.7 130.0 900.0 97.6 
9120/84 14 -2 0.6 291. 0 2300.0 97.6 
9/21/84 15 -1 0.2 307.0 1900.0 97.8 
9/22/84 16 0 1.6 65.0 900.0 98.0 
9/23/84 17 1 2.0 108.0 2300.0 97.8 
9/24/84 18 2 37.7 27.0 3000.0 97.8 
9/25/84 19 3 223.2 37.0 10000.0 97.8 
9/26/84 20 4 238.4 10000.0 97.8 
9/27/84 21 5 70.7 10000.0 98.0 
9/28/84 22 6 207.2 10000.0 98.4 
9/29/84 23 7 236.1 10000.0 98.2 
9/30/84 24 8 213.3 10000.0 98.2 
10/1184 25 9 450.7 10000.0 98.0 
1012/84 26 10 139.9 10000.0 98.2 
10/3/84 27 11 229.6 10000.0 98.0 
10/4/84 28 12 398.1 6000.0 97.4 



PARFR CYCLE 1 

M.e. 
631.0 

398.1 

251.2 

158.5 

100.0 

63.1 

39.8 

25.1 

15.8 

10.0 

6.3 

4.0 

2.5 

1.6 

1.0 

0.6 

0.4 

0.3 

0.2 

-20 -16 -12 -8 -4 0 4 8 12 16 20 

DAYS 



PARFR CYCr...e: 1 M a C a 
300 

2DO 

24110 

:lAO 

:1;&0 

200 

f 
1eo 

1eo 

-- 140 

:s 120 

100 

eo 

eo 
40 

20 

0 
-24- -20 -1. -12 .... 0 • 1Z ,. 20 

2& 

ao ,. ,. 
14 

!) 12 

10 

Q. • 
• 
... 
2 

0 
-2.4- -210 -1. • 12 , . 

"'.0 
eo. • .... 
g&,,,, 

110..2 

I 
8 .. 0 

87.0 

87.0 

87 .... 

97..2 

117.0 

ge.a 
ge.o 
II ..... 

IIC!1.2 

" .. 0 
-24 -:I:;' 



NAtlE DATE -llFOtl OVO 6PC 6PV LH P E2 BBT REtlARKS 
======:=:===============~=======================:===========~=============================================:================= 

M ~ 10/8/84 4 -18 209.4 1300.0 98.0 PARFR CYCLE 2 
10/9/84 5 -17 207.0 1000.0 98.0 

a a 10/10/84 0 -16 153.7 700.0 97.B 
10111184 7 -15 139.2 930.0 97.6 
10/12/84 8 -14 670.0 1800.0 97.6 
10/13/84 9 -13 237.1 1200.0 97.8 
10/14/84 10 -12 150.8 1200.0 97.6 
10/15/84 11 -11 357.9 800.0 97.9 
10/16/84 12 -10 253.6 900.0 97.6 
10117184 13 -9 9.3 1300.0 97.5 
10/18/84 14 -8 19.6 800.0 97.8 
10/19/84 15 -7 4.2 600.0 97.8 
10/20/84 16 -6 2.4 42.0 1500.0 97.6 
10/21184 17 -5 5.9 32.0 900.0 97.8 
10/22/84 18 -4 0.4 89.0 1100.0 97.6 
10/23/84 19 -3 4.2 51.0 700.0 98.0 
10/24/84 20 -2 6.4 29.0 700.0 97.9 
10/25/84 21 -1 322.2 282.0 3400.0 97.8 
10/26/84 22 0 165.8 26.0 2300.0 98.2 
10/27/84 23 1 621. 8 9000.0 99.2 
10/28/84 24 2 474.2 3000.0 98.2 
10/29/84 25 3 655.7 10000.0 98.0 
10/30/84 26 4 859.6 7400.0 98.2 
10/31184 27 5 364.1 4300.0 98.0 

1111184 28 0 473.5 3600.0 98.0 
1112184 29 7 26.7 9700.0 98.0 
1113/84 30 8 505.5 4000.0 98.2 
1114/84 31 9 1105.1 98.6 
11/5/84 32 10 752.9 97.6 
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NAtiE DATE DFOti OVD 6PC 6PV LH P E2 BBT REtiARKS 
===============~==================================================================================================:2:======:= 

Me C 118/85 4 -14 265.3 800.0 97.8 PARFR CYCLE 3 
1/9/85 5 -13 180.0 1600.0 97.8 e 1110/85 6 -12 163.7 1300.0 98.2 

1111185 7 -11 167.0 1700.0 97.4 
1112/85 8 -10 119.8 2100.0 97.8 
1113/85 9 -9 448.9 1100.0 98.4 
1114/85 10 ··8 281.5 1200.0 97.8 
1115/85 11 -7 286.3 1300.0 97.4 
1116/85 12 -6 20.6 1500.0 97.6 
1117185 13 -5 12.1 1900.0 97.0 
1118/85 14 -4 4.2 18.0 1700.0 97.8 
1/19/85 15 -3 2.3 81. 0 2700.0 97.8 
1/20/85 16 -2 1.6 67.0 2000.0 99.0 
1121185 17 -1 1.7 48.0 2500.0 97.6 
1122/95 1~ 0 3.2 63.0 3900.0 99.2 
1123/85 19 1 61.8 49.0 6000.0 98.0 
1124/85 20 2 156.8 63.0 6000.0 98.0 
1/25/85 21 3 395.3 12000.0 98.0 
1126/85 22 4 514.0 8000.0 98.0 
1127185 23 5 427.8 7000.0 98.0 
1128/85 24 6 393.8 12000.0 99.0 
1/29/85 25 7 514.1 16000.0 98.0 
1/30/85 26 8 175.5 13000.0 99.0 
1/31185 27 9 31)2.0 6000.0 99.0 
211185 28 10 271.8 6000.0 99.0 
2/2185 29 11 
2/3/85 30 12 249.1 6000.0 99.2 
2/4/85 31 13 217.3 4900.0 



PARFR CYCLE 3 

M.e. 
631.0 -,--------------------, 

398.1 

251.2 

158.5 

100.0 

63.1 
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-20 -16 -12 -8 -4 0 4 8 12 16 20 
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uFOtl 0',/0 GPC GPV LH p E2 88T REHHR~,S 

;~~====::============::========:==:======:=========::=::::=============:::===============:=======================::===:==== 

~ C _;~. jJ -1.; 4400.1.1 '~'? I) PI1RFE CYCLE 4 
-0 

j -11 41l.i.3 37vO.v ~S. 4 ~ ... , ~J 
[J [J 

.: t'!: as - J 'J ~2Ij. 5 24'j(', tj 'n.d 

.,[1.35 -~ 4~" 't ..... ..J 3900.0 ~9.0 

.. Las j -a 2~. ; iiOO.O n.4 

.,12.35 41).5 1900.0 '1i. IJ 

~' ~ 4. '65 I'.' -0 .35. u 2S.0 1900.0 99.0 
4 15,85 1J -5 ~.9 S~.O 441)0.0 97.9 

· b,::1~ 1.: -4 1.3 37. 1) 2iOO.O 91.9 
... ~:. '35 13 ... 3 2.1) 36.0 22'j0.0 97.9 
•. 13, as 14 -2 1.0 a8.0 2000.0 17. a 
.. : l '~. as 15 -1 J • 

•• J '~4. 0 5000.0 '17.3 

· ,:'.',35 10 ') 45.2 45.0 5000.0 ?8.0 
.: . .:1. 85 Ii 350.5 ~3.'j 7000.'j 19.2 
.:. L .. ,as 19 2 401.1 90')0.0 19.0 
•. .:U5 19 443.3 ouliO.O 98.0 

· .~,65 20 4 uL'r. J l'jOOO.I) 13.-1 
~ .. ~.JS .d r: 083.8 12000.0 ~8.4 J 

., ':0185 ~i. 0 ~'J I. 2 3000.0 78.2 

.: . .:.':85 ,,3 1182.2 0000.0 ',a.4 
,: . ..;8,85 24 8 597.6 aUtio.o 98.2 

JI l.85 ~5 9 484.2 10',)00.0 98.2 
;, 2: 85 Lo ! 'j 903.1 4NO.'J 19. !) 
.... "r 
J, .. JI OJ L; 11 489.4 3Vljoj. (I 98.ti 
,~, .j, 65 .;8 L:, ~7o • .j 4v,jv. v fa. I) 



PARFR CYCLE 4 
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398.1 

251.2 

158.5 

100.0 
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NAME DATE DFOM OVD GPC GP'! LH P E2 BBT ~EMARKS 

==:=========================================================================================================:================= 

M C j/B/85 4 -I') 350,) 17(1), I} 97,4 rriRFR CYCLE " J 

::9/85 " -q 371,1 10(1),0 '18,1) " a 
'l/1(1/85 -8 Z9Q,6 1801),1) 97,8 6 

3/11185 ~ -7 389,0 190(1,0 97,8 , 
3,'12/85 8 -6 45,) 1101),1) Q7,~ 

3/1:i/85 9 -5 15,3 30.0 2000,0 97,8 
3114/85 1') -4 ~,9 7,1) 1100,1) 97,6 
311Si85 11 -3 1),6 14,1) 1400,0 Q8,1j 
3/16/85 12 -2 1.3 69,1) 21)01), t) Q8.4 
3/17/85 13 -1 2,5 79.0 301)1), ,) '17,6 
3/18/85 14 t) 13,3 25,1) ~20(J,O cn,.~ 

3119185 15 1 188,'1 42,0 5001),1) 99,1) 

3/20/85 16 " 483,~ 16,1) 34(11),1) '18, 'J .; 

3/21185 17 3 678.3 100')0,0 98,0 
3/22/85 19 ~ 463.3 8000.1) ~7,8 

3;23/85 19 5 455,7 9000,0 98.2 
3/24/95 20 6 6.32. I) Qljl)O.O ~8, I) 

3/25/85 21 7 766,1 5000,1) 98,1) 
3/26/85 22 8 1048,) 4500.0 98.0 
3127/85 ., .. 

.. J 9 712,1) 3000.0 98,2 
3/28/85 24 10 661. 4 .3401), I) 98.c) 

3/29/85 25 11 414,4 4700,0 98,1) 
3/.30/ as 26 1~ ·~2. 7 ji)t)t),t) qa.l) 
3/31/85 27 13 257,2 171)0, ° '17,1:, 



~AK~ ~ CYCLL-_ ~ 

M.e. 
1584.9 

1000.0 

631.0 

398.1 

251.2 

158.5 

100.0 

63.1 
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DATE DFOI1 aVD ijPV LH p BBT 
=:::=:~===::=:=:======:====:~========:============:===:=:======:=======================:=============::::==================== 

MeCe 414/85 
4.10 ",:;10 

I J,.J 

4! 6, 95 
417,. 95 
4/8/85 
4/9:85 

4/1(1185 
4:11/35 
4; ::;85 
4, 13/85 
J i 14185 
4" t: , .J :jS 

4/:0.'85 
4/17/85 
4l!8/85 
4119:85 
4/2:),'85 
4/21/8: 
4i22!85 
4/2J,35 
4/:.1/85 
4, :::/:3: 
J,I ::/dS 
4,27;j5 

C' 
.J 

8 

to . , .. 
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• J 
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~ ~t) f I) :400.0 il7.8 
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140.4 1300. I) 'H.b 
:':.1 1 701}. I) n.4 
H.l II 'l'). 0 97.1J 

-, , 
16.'} :,00. (, n.B 

1 . jJ.O 12',)0.0 97.4 •• J 

1.2 56.0 150,}.1) i/B.I) 
2.3 2a ,') 21 (1) .1) 97.2 
5.~ :1.1) 4')00.0 '~B.I) 

". . 27.0 341)0.0 98.2 . JoJ 

:~7. 4 14.1) 55'j').I) 98.2 
J:8.: 071)0. i) 99.0 

:: J:. Z 11 ')ljt). (I 98.0 
1 i; ~'J. 0 7001). :) ~9.2 

1 :(.'u. -: 201)1;1) .1', '~B. 0 
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,- t • 
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PARFR CYCLE 6 
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PARFR CYCLES 
M . K . 

3981.1 --------------------, 

2511.9 

1584.9 

1000.0 
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63.1 
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OM llffD (~ 1-vA 

cusvf/' r L i-t ; 

~- LOLA) lao 

NME DATE DFOIt OVD GPe SPY LH P E2 BBT REMRKS 
============================================================================================================================== M K 9/20/84 4 -16 75.0 BOO.O 97.6 PARFR CYCLE 1 

9/21184 5 -15 208.3 800.0 97.9 
a a 9/22/84 6 -14 219.8 900.0 98.0 

9/23/84 7 -13 123.5 1300.0 97.6 
9/24/84 8 -12 151.5 700.0 97.7 
9/25/84 9 -11 708.8 900.0 97.6 
9/26184 10 -10 463.8 700.0 97.9 
9/27/84 11 -9 311. 7 1400.0 97.2 
9/28/84 12 -8 115.9 300.0 97.6 
9/29/84 13 -7 373.2 400.0 97.4 
9/30/84 14 -6 107.9 1000.0 97.4 
10/1184 15 -5 54.3 2.7 900.0 97.4 
10/2/04 16 -4 58.3 1.7 1700.0 97.2 
10/3/84 17 -3 267.5 0.5 800.0 97.6 
10/4/84 18 ., 107.1 1.1 700.0 97.2 -I. 

10/5/84 19 -1 17.0 11.9 1600.0 97.6 
10/6/84 20 o ~ 130.3 3.3 2800.0 98.2 
10/7/84 21 1 17'J. 2 3.} 6000.0 98.2 
10/8/84 22 2 467.3 5400.0 98.0 
10/9/84 23 3 1092.6 6200.0 98.2 

10/10/84 24 4 538.9 10000.0 97.6 
10/11184 25 5 619.8 10000.0 98.0 
10/12/84 26 6 915.6 6900.0 98.2 
10/13/84 27 7 531.6 7400.0 98.0 
10/14/84 28 8 1529.3 3800.0 98.0 
10/15/84 29 9 970.7 5300.0 98.2 
10/16/84 30 10 581.l 3100.0 97.8 
10/17/84 31 11 429.6 2300.0 97.7 
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I -

NAltE DATE OFOIt OVO 6PC 6PV LH p E2 BBT REltARKS 
============================::::============================================================================================== 

M 
10/22/94 

~ 10/23/84 
a ~ a 10/24/84 

10/25/84 
10/26/84 
10/27/84 
10/28/84 
10/29/84 
10/30/84 
10/31/94 
1111/94 
1112/94 
11/3/84 
11/4/84 
1115194 
1116/84 
1117 /94 
11/8/84 
11/9/84 

11110/84 
11111184 
11112/84 
11113/84 
11114/84 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1~ 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

-12 265.5 
-11 307.3 
-10 156.2 
-9 246.9 
-8 231.1 
-7 478.5 
-0 353.1 
-5 87.4 
-4 177.9 
-3 168.5 
-2 14.8 
-1 91. 9 
o 51.7 
1 443.1 
2 64.1 
3 2572.1 
4 
5 768.0 
6 1056.1 
7 622.2 
B 913.7 
9 680.3 

10 346.1 
11 922.3 

400.0 
1100.0 
500.0 
800.0 
500.0 

1000.0 
600.0 
500.0 
100.0 
600.0 

0.7 700.(, 
22.2 1200.0 
4.7 1000.0 
5.9 2900.0 
2.2 900.0 
3.2 1100.0 
5.6 ~BOO.O 

2400.0 
2800.0 
2600.u 
2500.0 
1700.0 
5100.0 
2200.0 

97.2 
97.4 
97.4 

97.6 
97.6 
97.8 
97.6 
97.6 
97.6 
97.6 
97.0 
97.6 
98.0 
99.0 
9B.2 
98.2 
9B.2 
98.0 
9B.2 
~O.2 

~B.2 

9B.0 
9B.O 

PARFR CYCLE 2 
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NAME DATE DFOIt aVD 6PC 6PY LH P E2 BST REMARKS 
======================================================================~z====================================================== 

MaKa 11/19/84 5 -9 136.5 IHOO.O 97.2 PARFR CYCLE 3 
11120/84 6 -8 431. 9 2000.0 97.2 
11121184 7 -7 1203.9 1100.0 97.6 
11122/84 8 -6 1851.5 1600.0 98.0 
11123/84 9 -5 1283.9 1400.0 97.7 
11124/84 10 -4 428.8 1200.0 97.7 
11125/84 II -3 505.6 800.0 98.0 
11126/84 12 -2 225.3 8.0 1000.0 97.6 
11127/84 13 -I 37.1 91.0 1700.0 97.6 
11128/84 14 0 2.8 45.0 1800.0 97.6 
11129/84 15 I 91.5 23.0 2500.0 98.0 
11130/84 16 2 1012.2 30.0 3200.0 98.2 
1211/84 17 3 908.2 17.0 4900.0 98.4 
12/2/84 18 4 1043.3 19.0 5000.0 98.4 
12/3/84 19 5 1415.1 4100.0 98.2 
12/4/84 20 b 484.4 5000.0 98.2 
12/5/84 21 7 338.0 3700.0 98.0 
12/6/84 22 8 1502.2 5000.0 98.2 
1217/84 23 9 455.9 3500.0 
12/8/84 24 10 2451.1 3600.0 98.0 
12/9/84 25 II 1800.0 98.0 
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NAME DATE DFOI1 OVO 6PC SPY LH P E2 DDT REMARKS 
:==:=:==:=:===========;============:===:======~========:===:================================================================== 

M K 118/85 4 -9 21. 6 1200.0 97.6 PARfR CYCLE 4 
0 o 1/9/85 5 -8 201. 4 1200.0 98.2 

1/10/85 6 -7 67.0 800.0 97.6 
1111185 7 -6 324.0 13000 97.4 
1112/85 8 -5 82.5 1200.0 97.8 
1113/85 9 -4 47.3 1200.0 97.6 
1IIV85 10 -3 75.7 1100.0 97.6 
1115/85 II -2 20.6 13.0 1000.0 97.4 
1/16/85 12 -1 In.5 65.0 1200.0 97.6 
1117 /85 13 0 428.~ 2~.0 1600.0 97.6 
1/18/85 14 I 202.3 13.0 1800.0 98.0 
1119/85 15 2 370.0 21.0 5000.0 98.4 
1120/85 16 3 880.4 13.0 12000.0 98.2 
1121185 17 4 7000.0 98.2 
1122/85 18 5 1106.0 7000.0 98.0 
It 23/85 19 6 82B.7 4000.0 98.0 
1124/85 20 7 456.3 3400.0 98.2 
1125/0~ 21 8 1095.0 3300.0 98.4 
1I~bl85 22 9 589.3 3900.0 98.4 
1127/85 23 10 483.1 3200.0 99.4 
1I23/85 24 11 553.5 1900.0 98.0 
1129/85 '25 12 515.9 1000.0 98.2 
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NME DATE DFOI1 OVD 6PC 6PV LH P E2 BBT REI1ARkS 
=============:==========================:==========:~~========:======:~:======~=:============================================ 

Mo K 2/2/85 4 -11 122.6 900.0 98.0 PARFR CYCLE 5 
2/3/85 5 -10 229.7 1300.0 97.6 o 2/4/85 6 49 211. 8 1200.0 97.4 
2/5/85 7 -8 465.5 1200.0 97.6 
216/85 8 -7 246.0 1500.0 97.6 
217 /85 9 -6 391. 6 1300.0 97.6 
2/8/35 10 45 7.0 1400.0 97.0 
2/9/85 11 -4 602.0 9.0 1400.0 97.8 

2110/85 12 -3 292.8 7.0 1400.0 98.0 
2111185 13 -2 155.1 21. 0 1500.0 97.6 
2/12/85 14 -1 7.6 62.0 2600.0 98.0 
2/D/85 l~ 0 188.3 24.0 3400.0 
2114/85 16 I 564.6 34.0 6000.0 97.8 
2/15/85 17 2 899.6 0.0 3700.0 98.2 
211b/85 18 3 1056.0 2.0 3500.0 98.2 
2/17/85 19 4 1176.3 7000.0 99.2 
2118/85 20 5 1370.6 7000.0 98.2 
2119/85 21 6 933.9 6000.0 98.2 
2120/85 22 7 941. 9 4900.0 98.0 
2/2110~ 23 8 857.3 4200.0 98.0 
2122/85 24 9 1207.5 4400.0 98.2 
2123/85 25 10 541. R 2200.0 98.4 
2124/85 2~ 11 807.2 3400.0 98.2 
2/25/85 27 12 666.4 3500.0 97.6 
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DATE DFOI1 aVD GPC GPV LH p E2 BBT 
::============:=============================:=================================================================:========:~===: 

M ~<D 
~/ 1 "35 4 -11 203.7 97.4 PARFR crCl£ 6 
~,/2/85 r: -11) 496.8 2501).1) '~7. 9 J 

0 
jJj/85 6 -q ~(J:. 2 1600. I) 97.6 
~f.l/85 ~ -8 :,35.6 1100.0 97.6 I 

3/5/35 8 -7 "r: , tOOO.O 97.6 IJJ.,) 

~/6/85 '1 -6 ~(l5.3 1301).0 '17.6 

317/35 10 -5 186.1 141)0.0 97.~ 

3/9/85 11 -4 ~1)8. 3 15.0 1600.0 Q7.8 

3,'1(85 12 -3 H6.4 6.0 141)0.0 97.9 
~/1(J/85 13 35.8 6;r. I) 141)0.0 '~8. 3 
3/11/85 14 -1 175.1 71.() 241)0. r) 13.~ 

3/1~/S5 15 \) '196.5 13. ,) 1601i. /) 97.3 
3113/85 16 681. 5 14.0 301)/).0 99.2 
~/l4!85 17 " 1681. 3 4401).0 98.3 ~ 

3115;85 18 
, 

1671. r) 36(1/).1) 98.3 J 

3/16/85 19 4 L'67.0 Qi)i)O.O qS.3 
~/17,/85 21) r: 682.7 01)1)0.0 13.3 J 

::/19/85 21 6 1 :71. 0 4701).0 99.3 
. " -) 3/19/85 1'1 1100.0 501)1). I) QH.3 .... , 

3/20/85 
,,. 

8 994.0 4200.0 ~8.3 
:. ',I--(~I .:.J - . 

3i21185 24 9 768.2 3200.0 98.3 . , 
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NAI1E DATE DFO" aVD 6PC 6PV LH P E2 BBT REMARKS 
::====================================================~==========:========:=========:===~=:====:====:==:====================== 

8 8 
7/11184 5 -1~ 331.6 27.2 600.1 97.6 PARFR CYCLE 1 
7/12/84 6 -13 102.3 60.9 97.6 

a a 7/13/84 7 -12 379.6 72.6 97.0 
7114/84 9 -11 95.3 125.6 700.1 97.2 
7/15/84 9 -10 56.6 131. 9 700.2 97.0 
7/16/84 10 -9 59.3 55.1 900.2 97.2 
7/1l/84 11 -8 56.6 57.7 600.2 97.2 
7/18/84 12 -7 238.7 35.2 900.2 97.5 
7/19/84 13 -6 20.2 43.6 97.2 
7120184 14 -5 14.5 91.9 10.9 '~OO. 2 97.3 
7/21184 15 -4 4.0 8.3 97.4 
7122/84 16 -3 2.4 4.3 600.2 97.8 
7/23/84 17 -2 1?6 19.4 32.3 /100.2 97.7 
7/24/84 18 -1 61.7 64.6 43.7 1900.2 98.2 
7/25/85 19 0 99.~ 53.3 11.6 2900.3 98.S 
7126/84 20 6J.S 132.5 0.3 2500.3 99.0 
7127/84 21 ') 356.9 27.8 4 

7/28/84 22 3 !02.3 158.3 3400.3 98.0 
7/29/84 23 4 185.0 68.2 4000.3 98.2 
7130/84 24 5 65.2 54.7 3:00.3 97.8 
7/31/8~ 25 6 100.7 36.9 98.0 
8/1/84 26 7 153.5 64.0 3400.0 98.0 
8/2/84 27 8 196.6 71. 4 97.8 
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NA"E DATE OF OM OVO SPC SPV LH P E2 BOT REnARKS 
:::::====:===========:=:=::==~=========:=====~=========.=~===~==~====:=:==:~:=::==:=:::=:==::=:======::=====:======:==:=~=::=== 

S 8) 8/9/84 5 -10 144.5 62.3 97.3 PARFR CYCLE 2 
8/10/R4 6 -9 !9.3 H.O 97.5 

a a 8/11104 7 -9 2d4.6 53.3 97.6 
8/12/64 8 -7 [19.9 69.3 97.8 
8/13/84 9 -6 126.8 H.~ 97.6 
8/14/84 to -5 59.4 42.7 1100.0 97.2 
8/15/84 11 -4 19.6 69.9 700.0 97.6 
8/16/84 12 -3 9.9 [4.9 700.0 97.6 
8/17/84 13 -2 5.2 6.:5 900.0 97.6 
8/18/84 1~ - i 6.8 92.6 1100.0 97.7 
8/19/84 15 0 83.7 2B.l 1500.0 97.6 
8/20/84 16 1 143.5 22.5 1100.0 98.0 
8121184 17 2 161. 3 7.8 2900.0 99.0 
8122/84 18 3 269.1 97.7 
8123/84 19 4 290.1 97.7 
8/24/84 20 5 85.8 98.S 
9125/84 21 6 345.9 98.4 
8/26/84 1') 

~. 7 406.0 4800.0 99.0 
8127/84 7T 

.J B 5000.0 98.0 
8/28/84 24 9 192.1 98.2 
8/29/84 25 10 113.1 98.1 
8/~0/84 26 11 152.2 97.8 
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NA"E DATF. DFOI'I aVD SPC SPy lH P E2 BST RalARKS 
===============:=::===================:=======================:====~=:=::==:Z=:=:==::====:======2===:=============:Z========== 

S 8 9/5/84 6 -12 43.8 97.8 PARFR CYCLE 3 
9/6/84 7 -11 69.8 97.7 

Q 
0' 917 184 8 -10 150.5 720.0 97.6 

9/B/A4 9 -9 291.8 450.0 97.6 
9/9/84 10 -8 106.2 790.0 97.4 

y/l0/84 11 -7 213.7 700.0 97.5 
9111184 12 -6 266.5 470.0 97.2 
9/12184 13 -5 101. a 15.2 620.0 97.4 
9/1J/8.¢ 14 -4 23.8 13.4 600.0 97.5 
9/14/84 15 -3 17.3 lEU 590.0 97.6 
9/15/84 16 -2 10.4 9.4 770.0 97.7 
9/16/84 17 -I 39.3 41.0 1700.0 98.0 
9/17184 18 0 264.3 0.5 4500.0 98.0 
9/18/84 19 I 327.2 16.9 3800.0 98.0 
9/19/84 20 2 290.1 4000.0 98.2 
9/20/84 21 3 423.9 10000.0 98.2 
9121/84 22 4 289.3 9000.0 98.0 
9/22/84 23 5 473. 4 8000.0 98.0 
9/23/84 24 6 291.6 10000.0 98.0 
9/2V84 25 7 273.7 10000.0 97.8 
9/25/84 20 9 415.0 7500.0 98.2 
9126/84 27 9 89.3 3300.0 97.8 
9/27/84 28 10 163.7 



PARFR CYCLE 3 

S.S. 
501.2 

398.1 

316.2 

251.2 

199.5 

158.5 

125.9 

100.0 

79.4 

63.1 

50.1 

39.8 

31.6 

25.1 

20.0 

15.8 

12.6 

10.0 

-20 -16 -12 -8 -4 0 4 8 12 16 20 

DAYS 



-f .... 
:s 

!J .. 

..... 

I m -
51 

aoo 
lIIIO 

&eo .... 
SIlO ... 
lGO 

100 

l.ee 1. 
100 

eo 
00 ... 
.110 

0 
--I.I.l4 

M 

20 

'SII 

'0 

,.-
11n 

10 

&l 

G .. 
a 

0 
-Ao!o 

.... .... .... 
~ 

c&a 

~ -
G7J!!l 

07.(3 

Cf7..4 

0"7'.3 

G?.o 

ca.o 
Co-G 

~ 

~ 

~ 

-~ 

PARFR CYCLE :5 8080 

-4G -10 -1a. ... .. .. 1M ,. 

-ao -, . -1a .... ,. 1. .. 

-Ull .... .. -



NAME DATE DFOI1 aVD SPC Spy LH P E2 BBT REI1ARKS 
===============================::::=:=================::======:========~~:=======:===================:====~======:1S:==:a::== 

8 8 10/2184 5 -9 97.3 1000.0 PARFR CYCLE 4 
10/3/84 b -8 253.3 1100.0 97.7 

a 0 10/4/84 7 -7 237.4 1200.0 97.8 
10/5/84 8 -b 112.5 1200.0 
10/6/84 9 -5 250.6 16.3 1900.0 97.5 
1017 /84 10 -4 15.9 13.b 1800.0 97.6 
10/8/84 11 -3 2J.7 19.3 2200.0 97.4 
10/9/84 12 -2 2.3 177.0 1600.0 97.6 

10/10/84 1J -1 2.7 151).8 1800.0 97.8 
10/11184 14 I) 15.9 23.3 4500.0 97.8 
10/12184 15 1 95.6 22.9 2100.0 98.0 
10/13/84 16 ., 281.9 30.8 4500.0 4 

10/14/84 17 3 601.2 20.1 2800.0 99.4 
10i15/64 18 4 182.6 18.1 6000.0 98.2 
10/16/84 19 5 371. 5 7.6 7000.0 99.0 
~OIl7/84 20 6 268.9 9000.0 98.2 
10/18/84 21 7 347.1 4700.0 98.0 
10/19/84 22 8 406.7 5000.0 98.0 
10/20/84 23 9 1429.4 5000.0 99.~ 
10/21/84 24 10 951. 5 5000.0 98.0 
10/22184 25 11 294.1 3400.0 98.2 
10123/84 26 12 254.3 5000.0 97.8 
10/24/84 27 1 J 128.4 97.9 
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NAI'fE DATE DFOM avo GPe GPY LH P E2 BBT REMARkS 
:=:===========:=========================:==========~============:=:==:=============================================:::======== 

11)/29104 5 -9 82.6 700.0 97.8 PARFR CYCLE 5 

8080 lonO/84 6 -8 235.5 1100.0 97.6 
10/31/84 7 -7 213.0 ! 300. I) 97.4 
1111184 8 -6 191. 5 700.0 97.8 
11/2/84 9 -5 :5. I 1000.0 97.4 
11/3/84 10 -4 1300.0 97.4 
IlI4/84 II y 2.5 24.6 1300.0 97.4 -) 

11/5/84 12 , 
le.8 500.0 97.2 -, 

lIIa/84 I J -I 142.3 1600.1) 97.2 
11/7/84 14 0 0.0 12. I 1300.0 97.4 
11/8/84 15 124.4 30.1 1600.0 98.4 
11/9/84 16 2 102.5 71.5 3~OO.0 97.8 

IlI1OI84 17 ) 388.6 50.9 5400.0 98.0 
11111184 lB 4 347.4 7200.0 98.0 
11112184 19 5 37.9 10000.0 98.0 
III I 3/84 20 6 67.8 6~00.0 99.0 
11114/84 : I 7~.5 66(1).0 98.0 
11115/84 1" ... 8 :07.5 7600.0 98.0 
11I16/B4 ,~ 9 25.4 5900. f) 97.8 .. J 

11117/94 24 10 308.8 4200. I) 97.8 
1III8/B4 i5 II I 1:.6 2400.0 97.6 
11119/84 ~b 12 104.1 2Z00. I) 97.6 
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NAKE DATE DFOIt OVO 6PC GPV lH P £2 eeT REKARkS 
=:=========:=====================:=====::======:======::::;:::::::::::::::::::::::::::;::::::::::;::::;:::::============::::=: 

8080 3/7/85 4 -II 494.5 I~OO.O PARFR CYCLE 6 
:/8/85 r: -10 284.3 14r)0.0 90.7 ,) 

3/9/85 6 -9 :80.4 1,)00.1) 97.0 
3/j0/95 7 -8 263.a 1200. 'J 97.6 
3111185 ~ -7 462.8 1500.1) '18.0 
3/12/85 9 -6 529.~ 14r)0.1 97.2 
3/!3/85 10 -5 '17.9 2000.0 97.7 
3/14/!/:l II -4 380.5 20.0 1500.0 97.0 
3115/85 12 -) 34.4 25.0 i 4 o I}, I) '17.0 
3/16/85 I j , 37.0 12~.0 ~400.0 97.0 ~ 

3/17185 14 -I 1:4.4 148.0 2800.0 98.0 
3/18/95 15 I) 71):.0 ~). I) 2000.0 '10.0 
J/19/85 16 526.3 61).0 ~700.1) 97.6 
3/20/85 17 , 519,2 19.0 ~900.tJ 98.2 4 

3/:1185 19 ) :53.9 ~ 1. I) 51:11)1) .1) 97.9 
3122/85 19 2:'~ .1 2800,0) 98.0 
3/23/85 :0 r: 067. : 441)0.') 98.0 J 

3/24/85 ~I ., r:~" 
, 

:900.0 98.2 JJ..J, i 

3/25/85 ''l .. 5: 1. ,) 51)00.1) '18.2 ~4 I 

~/26185 
,. 8 129.5 4300,0 ~-

3/:7:85 :4 1 1(10.0 50(1).') -18.4 
3!28.'85 1r: 

4,) II) 484.0 2500. ,) Qa.4 
:/29185 26 II J:7.5 20,)1). .j -17. a 



PARFR CYCLE 6 

s . s . 
1000.0 

794.3 

631.0 

501.2 

398.1 

316.2 

251.2 

199.5 -
158.5 

125.9 

100.0 

79,4 

63. 1 

SO. 1 

39.8 

31.6 

-12 -8 -4- 0 4 8 12 ~ 

DAYS 



PARF"R CYCLE: e 8080 
•• fI • 

~ 

.&SO 

:r.:oo 
.1WO 

uo 
aoo 

t lC1lO 

1CO 

-- 140 

3 120 

100 

CO 

CO 

4<0 

~~ 

0 
-.:4 -lfIO -1. -1a -a • 1a 1 • 

:Ill r :ao 

10 

lea 

1 .. 

II UI 

10 

• 
• 
• 
:a 

0 r r r r r I ! , I , r , -- -20 -10 -1a -a - <:> Q 1.11 1. 

-.0 .... . .... ...... 
M.J8 

I 
00..0 

fI7.G 

1:97.0 

J 07.4 , 
.,.; Q7..Jl 

~ 0'7.0 

0fI.8 

fNl"O 

IHL4 

0CL.3 

ee.o 
-.1114 -Il1:0 -Hi) -1a -G .... 0 ,a ,. 

~"I'l%II 



PARFR CYCLES 
K • S . 

1000.0 

316.2 

100.0 

31.6 

10.0 

3.2 

1.0 

0.3 

0.1 L~-r-n--r-rl'l'lllllllllllllllllllll---rl-rlrl-~8:r~12 
-12 -8 -4- 0 4--16 -20 

DAYS 
o Cl + C2 ¢ C3 



II " NAif£: DATE OFOIf OVO 6PC SPV LH P E2 BBT REMARKS 
===========::================================================================================================================== 

KoSo 9/22/84 4 -22 93.9 1600.0 97.6 PARFR CYCLE 1 
9/23/84 5 -21 39.4 1100.0 97.2 
9/24/84 6 -20 144.3 1700.0 97.0 
9/25/84 7 -19 463.0 1100.0 97.6 
9/26/84 8 -18 454. 0 900.0 97.0 
9127/84 9 -17 97.b 1200.0 9b.S 
9/28/84 10 -16 150.9 1300.0 97.2 
9129/84 1 ! ··15 89.0 600.0 96.6 
7/30/84 12 -14 197.2 1200.0 96.8 
10/1184 13 -13 125.9 1200.0 96.6 
10/2/84 14 -12 209.4 600.0 9b.4 
10/3/84 15 -11 178.8 1000.0 97.0 
10/4/84 16 -10 329.2 1100.0 96.4 
10/5/84 17 -9 283.9 800.0 96.9 
10/6/84 18 -8 423.8 1100.0 97.7 
1017 /84 19 -7 146.2 900.0 97.4 
10/8/84 20 -6 213.8 1100.0 97.1 
10/9/84 21 -5 143.6 38.0 1500.0 97.0 

10110/84 22 -4 186.7 28.0 1200.0 97.7 
10/11184 23 -} 4.1 14.0 900.0 97.9 
10/1~/84 i4 -2 1.3 53.0 1100.0 97.6 
10/13/84 25 -1 1).6 115.0 1200.0 97.4 
10/14/94 26 0 0.6 45.0 1300.0 99.0 
10/15/84 27 1 1.1 18.0 1100.0 97.4 
10/16/84 i8 2 36.5 15.0 11 00.0 97.8 
10/17/84 29 3 613.3 1600.0 97.2 
10/18/84 30 4 7:5.0 1000.0 96.8 
10/19/84 31 5 5.6 800.0 97.3 



PARFR CYCLE 1 

K.S. 
631.0 

398.1 

251.2 

158.5 

100.0 

63.1 

39.8 

25.1 

15.8 

10.0 

6.3 

4.0 

2.5 

1.6 

1.0 

0.6 

0.4 

-24 -20 -16 -12 -8 -4- 0 4 8 

DAYS 



I 
'-' 

:5 

!I 
a. 

I 

~ 

~ -
2110 -
20«) -
:1.20 -
20C -,eo -
,eo -
1040 -
1:0 -
'00 -

GO -
GO -
0«) -
:to -

0 
-24 

2.a 

20 

,. 
t. 

'4 

t2 

10 

III 

• 
4 .. 
0 

-.&4 

••• 0 

•••• 
•••• 
8D.4 

00.:1 

011.0 

07.8 

C7.e 

07.-4 

W7.:I 

117.0 

ju •• a 

8e1.8 

08.4 

118.:1 

011.0 

PARF'R CYCLE 1 Ko8 0 

~~ 
-~ -1. -1 .. -- - 0 4 • ,. , . 

-20 -1. -1'- -- 0 • , .. t. 



NAME DATE DFOH avo GPC 3PV LH P E2 BBT ;;EM~.RKS 

=========:======================================::============::==============::============:==:=====:::====:::============== 

Ka S 11)/2:/84 ~ -13 :24.9 1600.1} 96.2 P~RFR CYel; ~ 

'" 
10U3/84 C 1"1 302.S 1600.0 97.1 J - '" a 
IO/~4/84 -! I 789.6 1500.0 '16.8 b 

10125/84 7 -10 Z07.8 1000.0 97. I 
! 0126/84 8 -9 63.6 171)1).(1 ~7. I 
10/27/84 9 -8 ~4 3.4 171)0.0 '17.2 
1(1/:8/84 II} -7 ~O2.3 64(1.0 97.1 
10/:9;84 11 -6 154.3 I~I)O.O 97.4 
10/30/84 12 -5 ~S.I 1300. I) In.o 
10131/84 1 ) -4 46.7 26.0 1(1)0. I} 97.0 

1111/84 14 7 1.6 19.0 97.6 -) 

11/2/84 15 " 0.0 32.0 730. Ii 96.6 ~ 

11/3/24 16 -I 1.2 104.0 15(11) .1) Q7.2 
1114/84 17 0 5.9 81).0 1 I}OO. I) 'n.2 
11/5/84 18 0.0 22.0 170(1.0 97.6 
11/6,84 19 " 0.0 17.0 201)1).0 ':/7.2 4 

! 1/7/84 20 ~ 392.4 49.0 IS00.Q 97.5 
11/8/84 21 4 3·H.9 181)0. ,) 97.2 
1119/84 "'1 44 5 54.2 211)0.0 97.S 



PARFR CYCLE 2 
K.S. 

1000.0 -w--------------'-----, 

316.2 

100.0 

31.6 

10.0 

3.2 

1.0 

0.3 

I 
I 

f 

0.1 +-r-,-,-T"--r-r--r--T~~_r_T'""'..,__,__~_r__r__1HH_r~4H-T-"""'"'f"_"'"T""~ 

-24- -20 -16 -12 -8 -4- o 

DAYS 



PARFR CYCLE 2 KoSI 
:JOO 

2Il1O -
2QC) -
240 -
220 -
:zoo -, 1eo -
100 -
1040 -

:5 1.20 -
100 -

"~lv 
110 -
GO -
<40 -
20 -

0 
-204- -at) -1. -12 - - 0 ... • 12 ,. 

22 

30 -,. -,. -
, ... -

!I '2 -
'0 -

~ -• 
• -
... -
2 - ~-tD..m ~ 
0 

-204- -ao -1. -12 -0 - 0 ... • 12 ,. ao 

... 0 

-.. .... ....... 
INI.Jl 

-'0 

rrT.&t 

'II7.G 

rT1'..4 

'IJ7..3 

Qi'.0 

00.0 

e .... 
~ 

fPCIUI 

... 0 
-::&4 -20 

~l2'&tlGiEJEJSi'A.U[Jl&4itiitX,a= ZUAJIDUGUUO 



NA,~E DATE DFOH avo GPC GPV P E2 BBT ~EMAR~S 

===::========================================================:==~=:=:==:===========:=============:=============:::=====:===== 

Ka 8 Ii ~6/85 4 -16 68.1) 191)1).0 °6.8 PARFR CYCLE , 
.> 

1I~7 /85 r: -15 193.5 4600.0 97. 'J J a 1128/85 .J -14 360.9 22')0. i) 97.1 
1129/85 7 1 ' - " 27:.4 151)0.0 97.1 
1130/85 8 -12 122.5 31)01),1) 97.6 
1/~1I85 Q -It 446.7 2 [i)(). 0 97.: 
2/1 ;85 11) -10 459,6 3500.0 (fl. 2 
212185 11 -~ 5:4.8 4000.0 97.6 
213/85 12 -8 47.7 2500.0 97.1J 

2/4/85 l:i -7 111. 6 43.0 301)0.0 96.4 
215/85 14 -6 1(13.4 J7.i) 2201).0 96.6 
2/6/85 15 -5 32.8 91).0 i600. 'j 96.8 
~17/85 16 -4 5.0 52.0 ~301).0 96.4 
~/8/85 17 -J 2.7 2100.0 Q6.4 
219/85 18 -, 0.9 150.0 Isul) .I} %.8 .. 

2110/85 19 -1 :.4 155.0 2600. I) 98.0 
2/11185 ~O 0 1).0 62.0 481)0.1) n.4 
2/1~/85 21 I 252.9 64.0 3~00.1) 96.8 
2/13/B5 ~., 2 368.9 36.0 2100.0 '16.6 .... 
2/14/85 23 l' 71. 4 1900.0 96.8 " 



PARFR CYCLE 3 

K.S. 
1~.0 ~----------------------------~ 

316.2 

100.0 

31.6 

10.0 

3.2 

1.0 

0.3 

0.1 -+--r--r-T--.--.--....--...---.--.....-,--~.---.---.~---.-T'--r--r---,.--m.--,.--,---.--r-~~ 

-24 -20 -16 -12 -8 -4- o 4- 8 

DAYS 



-
I -
:5 

!J 
Q. 

3OC'J 

Z80 -
aeo -
:NO -
220 -
:!tOO -
180 -
100 -
1040 -
111O -
100 -

110 -
eo -
40 -
:so -

0 
-34 

2Z 

%0 

18 

1. 

, .. 
13 

10 

• 
• 
... 
:II 

0 
-a4 

••• 0 .... 
•••• 
• 11 .... 

• 11.2 

8D.0 

07.11 

117.111 

07 .... 

1D7.2 

1)7.0 

811.0 

••• G 

gG .... 

"11.2 

0 •• 0 

-20 -ua 

-:20 -14'1 

Ka ( 
PARF"R CYCLE .3 ~ 

j\ 1\ 
-UI - --4 0 ... e 1. ,. 

i , t , i • Iii i I , , i , , , 
-1:1:1 - -4 0 ... • ,. ,. 20 



PARFR CYCLES 
v . E • 

1~.0 ~----------------~--------------

794.3 

631.0 

501.2 

398.1 

316.2 

251.2 

199.5 

158.5 

125.9 -

100.0 

79.4 

63.1 

50.1 

39.8 

31.6 

25.1 

20.0 

15.8 j 
12.6 1 
10.0 -I I I I I I I I I I I I I I I I I I 1 I I I I r-r-v-.,............--r-T"-r--t-.........--r~~ 

- 20 -16 -12 -8 -4 0 4 8 12 16 20 

DAYS 
(] Cl + C2 0 C3 



NA"E DATE DF~" avo 6PC 6PY LH P £2 BST RE~ARKS 

~=~==::==========:=====================~~====:==================================~=====:~==============~==============~======== 

Vo [Eo 10/2/84 5 -11 80.0 1800.0 98.4 PARFR CYCLE 1 
10/3/84 6 -10 49.b 97.3 
10/4/84 7 -9 25b.2 2700.0 97.2 
10/5/84 8 -8 132.9 2700.0 97.3 
10/6/84 9 -7 17b.9 5700.~ 98.0 
1017 /84 10 -6 317.7 3100.0 98.0 
:0/8/84 11 -s 179.8 2600.0 98.0 
10/9/84 12 -4 42.4 4400.0 98.0 

10/10/84 13 -3 14.2 73.0 4400.0 97.8 
10/11/84 14 -2 14.6 250.0 4000.0 97.8 
10/12/84 15 -I 30.2 16~.0 4200.0 98.0 
10/13/84 16 0 14.1 82.0 3200.0 98.2 
10/14/84 17 58.9 91.0 6300.0 98.2 
10/15/84 18 '1 93.9 68.0 9000.0 98.2 .. 
10/16/84 19 3 232.5 10000.0 98.2 
10/17/84 20 4 315.7 10000.0 98.4 
10/18/84 21 S 200.0 10000.0 98.4 
10/19/84 22 6 334.7 10000.0 98.4 
10i20/84 23 7 351. 9 10000.0 98.2 
10/21184 24 8 357.5 10000.0 98.6 
10/22/84 25 9 69.8 10000.0 98.0 
10/23/84 26 10 150.9 10000.0 98.2 
10/24/84 27 II 50.7 10000.0 98.2 



PARFR CYCLE 1 

V.E. 
398.1 

316.2 

251.2 

199.5 

158.5 

125.9 

100.0 

79,4 

63.1 

50.1 

39.8 

31.6 

25.1 

20.0 

15.8 

12.6 

-20 -16 -12 -8 -4 a 8 12 16 20 

DAYS 

c;i! 



PARF'R CYCLE.: 1 VI 0 lE 0 

:100 

280 

2eO 

lI40 

2:&0 

::.o.'l 

t HZO 

1eo 

-- 1~ 

3 120 

100 

COO 

eo 
40 

::to 
0 

-a.4 -ao -1. -12 -- - 0 ... • 1.2 ,. ao 
aa 

20 ,. 
1. 
, ... 

!} 12 

10 

a.. • 
• 
... 
a c 

0 1 1 1 1 I 1 1 I I I' 
-:z.t. -~ -1. -12 -- - 0 ... IS 12 1. 

..." ..... ..... ...... 
ee..a 

.-. OCD.O 

I e?'.a 
'\t.et/ 

1V7.0 

07.4 

..; rT7.:% 

~ 0"1'.0 

ca.a L, GiLa 
UClA 

0G.2 

oe..o 1 I 1 I i i 1 i I i i i 
-24 -::to ·-1. -12 -G -4 () • 1~ 1. 

004'" 



NAME DP.TE DFOH avo 6PC GPV LH P E2 BBT ~EMARKS 

============:===::========================================:==========:========:========~===:================================== 

Va lE 11}/29!S4 c -I~ ! ~4. 7 3000.0 '18.0 F'ARFR CYCLE 2 J a 11)/3(1,.:34 0 -II Q4.9 2500.0 'F.8 
!(Jl3li84 7 -1 !) 3(18.4 2600.0 n.8 
1111184 8 -9 137.4 1700.0 97.6 
11/2/84 9 -8 101. 5 41 (1) .1) 97.8 
1113/84 ! I) -7 158.5 201)0.0 98.0 
l1i4J84 II -6 490.7 : 101) .1) 18.2 
1115/84 12 -5 194.3 2500.0 97.6 
11: 6/84 1 J -4 237.6 241)0.0 '17.9 
1117/84 14 -3 87.8 19.0 71)0.0 'P , • 1.0 

11/8/84 15 ~ 11. 6 26.0 1100.0 '17.8 -
lli9/84 16 -1 27.2 92.0 1800.0 98.0 

11110/:34 17 I) 49.1 48.0 2301),0 98.0 
11111:84 18 49.0 6600.0 
111 12184 19 2 ~r)6. I 6500.0 99.0 
!1I13/84 20 3 104.4 1200. lj 97 .a 
11114/84 il 4 118.a 51)00. I) Q8.2 
11i15/84 

,,, 
5 108.9 7000.1) 98.4 ... 

11116/84 ~3 6 448.1) 10000.0 98.2 
11117/84 24 7 380.0 1(1000.0 98.4 
11118/84 

.,,, 8 800.0 10000.0 98.2 .. J 

11119/84 26 9 146.7 98.2 
l1i20i84 ~7 10 109.8 10000.0 '18.4 
11121184 :9 11 62.6 84(10.0 99.4 



PARFR CYCLE 2 
V.E. 

1000.0 

794.3 

631.0 

501.2 

398.1 

316.2 ' 

251.2 

199.5 

158.5 

125.9 

100.0 

79,4 -, 
I 

63.1 

50.1 

39.8 

31.6 -

25.1 

20.0 

15.8 

12.6 

10.0 I I I I I I I 

-20 -16 -12 -8 -4 0 8 'i2 16 20 

DAYS 



PARFR CYCLE 2 \II a E 
~ 

280 -
Z80 -
:lAO -
::L2O -
200 -

f 
1eo -
100 -- 1~ -

:s 120 -
100 -

~ 
110 -
eo -
~ -
20 -

0 . 
-2.4 -20 -1. -12 ...... --0. 0 ... • 12 1. 20 

22 

20 1. 
1. 

14 

!I 12 

10 

A. • 
• 
4 

2 

0 
-34 -20 -1. -12 - 12 1. 

.. .0 .... .... 
INIA 

tNI.2 

eo.o 
07.0 

,".l1li 

117.4 ...... 
07..2 

,",.0 

.o.a .... 
CHI.4 

08.3 

.-.0 
-24- -.30 



NAME DATE DFOM OVO GPC LH P SST REMARKS 
==.::::::======================================;==============================================: 

VoEo 11/26/84 5 -11 230.8 4000.0 97.6 PARFR CYCLE 3 
11/27/84 6 ··10 204.1 4000.0 97.8 
11/28/84 7 -9 86.3 3100.0 97.8 
11/29/84 8 -8 75.7 2100.0 97.8 
11/30/84 9 -7 72.8 3000.0 98.0 
12/1/84 10 -6 67.0 56.0 3000.0 97.8 
12/2/84 11 -5 154.0 28.0 1700.0 97.8 
12/3/34 12 -4 26.7 59.0 2500.0 97.6 
12/4/84 13 -3 17.4 93.0 2700.0 97.6 
12/5/84 14 -2 67.0 66.0 5000.0 98.0 
12/6/84 15 -1 17.2 120.0 7000.0 97.8 
12/7/84 16 0 92.9 9000.0 97.6 
12/8/84 17 1 938.5 9000.0 98.0 
12/9/84 18 i 10000.0 .. 

12/10/84 19 J 432.0 10000.0 98.0 
12/11/84 20 4 601. 5 8000.0 98.2 
12/12/84 21 5 130.2 3000.0 98.4 
12/13/84 22 6 125.3 7000.0 98.0 



PARFR CYCLE 3 

v . E • 
1000.0 

794.3 

631.0 ~ 
501.2 , 
398.1 

316.2 

251.2 

199.5 

158.5 

125.9 

100.0 

79.4 

63.1 

SO. 1 

39.8 

31.6 

25.1 

20.0 

15.8 

-20 -16 -12 -8 -4 0 4 8 12 16 20 

DAYS 



PARFR CYCLE .:3 
VDEa 

300 

2.0 -
2.0 -
240 -
220 -
200 -

~ 
HIO -
1110 -, 
140 -

:5 120 -

vi 100 -
ISO -
ClO -
40 -
:ZO -

0 
-:Z4 -:zo -111 -12 -. -4 0 • 12 ,. :zo 

:Z2 

ao 

,.1 
,. 
14 

H '2 

'0 
11. 

II 

~ 

4 

2 

0 
-24 -:zo -I. - I 2 -. -4 0 • 12 ,. ao 

••• 0 

" ... -
" ... -
" ..... -
QII.2 -

i 
011.0 -
Q7.e -
07.G -
07 .... -..... 

...: 07.2 -
::f 07.0 -

Qa •• -
011 •• -
011 .... -
0 •• 2 -
OG.O 

-24 -20 -I. -1:1 -a o • 1:1 ,. ao 



PARFR CYCLES 
S . 0 . 

2511.9 -----------------

1584.9 

1000.0 

631.0 

398.1 

251.2 

158.5 

100.0 

63.1 

39.8 

25.1 

15.8 

10.0 

- 20 -16 -12 -8 -4 0 4 8 12 16 20 

o Cl + C2 
DAYS 

A C4 x C5 V C6 



..... 
HA~ DATE DFOlf aVD 6PC 6PV LH P E2 BBT REIIARKS 

::::::::::::::::::::::s.a::::::::::::==:::::=:=:::=:::::::=:::::::::::::::::::::::::::::=:::====:=:::::=:=:=:=:=::::====:: 

8000 1117/94 5 -12 197.9 2300.0 97.0 PARFR CYCLE 1 
1119/84 0 -11 132.2 3800.0 97.0 
11/9/84 7 -10 22B.O 3000.0 90.3 

11I10/B4 8 -9 145.3 3200.0 96.8 
11/11/84 9 -8 158.8 2400.0 96.2 
11112/84 10 -7 50.3 1600.0 96.9 
11113/84 11 -6 27.8 27.0 1900.0 9/,.2 
11114/84 12 -5 98.1 49.0 2700.0 96.4 
11115/84 13 -4 14.7 20.0 2100.0 96.7 
11116/84 14 -J 34.9 47.0 ~IOO.O 96.9 
11117194 15 -2 13.9 154.0 2700.0 96.6 
11118/84 16 -I 75.4 259.0 S"100.0 96.3 
11119/84 17 I) j5.7 82.0 ~,,:)I}. I} 96.9 
11120/94 13 454.4 10000.0 96.8 
lli21J94 19 'I 354.2 1:)00.0 97.4 .. 
11122184 20 101. 9 10000.0 97.6 
11I23i84 21 4 850.3 10:.101}. 0 97.4 
111 24/84 22 5 10000.0 97.9 
11/25/84 23 6 1908.0 10000.0 Q8.0 
11126/84 24 7 385.0 10001).0 97.8 
11/27/84 25 8 601. 9 10000.0 
II! 28/84 26 9 100.3 10000.0 9B.0 
11129:84 27 10 166.0 10000.0 98.0 
I1/JO/94 28 11 458.9 6000.0 97.6 
1211184 29 12 565.1 3900.0 97.0 



PARFR CYCLE 1 

S.O. 
1995.3 

1584.9 

1258.9 
1000.0 

794.3 

631.0 

S01.2 

398.1 

316.2 

251.2 

199.5 

158.5 
125.9 

100.0 

79.4 

63.1 

SO. 1 

39.8 

31.6 

25.1 

20.0 

15.8 

12.6 

-20 -16 -12 -8 -4 0 4 8 12 16 20 

DAYS 



PARFR CYCLE 8000 
300 

2110 

2150 

240 

220 

200 

3 
1110 

j HIO 

140 

:5 120 

100 

110 

eo 
40 

20 

0 
-2<4- -20 -Ie -12 -II -<4- 0 12 le 20 

22 

20 

1a 

'II 

14 
~~ 

!l 12 

10 

Q. 
II 

II 

4 

2 

IJ 

-24 -20 -1. - 1 2 -a -4 0 • 12 1. 20 

ee.o 
ea .• 
ea .• 
e ...... 
e •. 2 
10111.0 
"7 .• 
87.0 
e7 ..... 
e7.2 
07.0 
eo .• 
eo.tIII 
e ...... 

" •. 2 
eo.o 

-2 .... -20 -11' • 1 • 20 

l 
I' " 



NAME DATE DFOM OVD 6PC 6PV LH P E2 BBT REMARKS 
:======:=======:===============:=========~=====:===:====================;:==================================================== 

8 0 1/2/85 o 1/3/85 
a a 1/4/85 

1/5/85 
1/ 6/85 
117185 
1/8/85 
1/9/85 

1110/85 
1111185 
1/ 12185 
1113/85 
1114/85 
1/15/85 
1116/85 
1117/85 
1118/85 
1119/85 
1120/85 
1121/85 
1122/85 
1123/85 

5 
6 
7 
8 
9 

10 
11 
I? 
I:, 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

-8 268.0 
-7 232.9 

-6 153.7 
-5 53.7 
··4 42.0 
-3 64.7 
-2 27.6 
-1 79.1 

I) 137.3 
1 374.4 
2 431. 2 
3 117.7 
4 907.6 
5 134.4 
6 670.1 
7 671.4 
8 378.9 
9 

10 748.1 
11 421.6 
12 538.1 
13 190.8 

2300.0 
2400.0 
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NME DATE DFO~ aVD 6PC 6PV lH P E2 SST REMARkS 
:=====================================~:============~==========================~================~~=:~============:============= 

8 00 1128/85 5 -9 154.0 4800.0 97.0 PARFR CYCLE 3 
1/29/85 6 -8 229.9 3600.0 0 1130/85 ., -7 62.0 3100.0 97.2 
1/31/85 8 -6 97.4 3300.0 97.0 
2J1./85 9 -5 82.4 3000.0 97.0 
2/2/85 10 -4 28.2 43.0 3900.0 96.9 
2/3/85 11 -3 39.0 49.0 4600.0 97.2 
2/4/85 12 -2 17.i 105.0 4700.0 97.0 
2/5/85 13 -I 39.0 289.0 5000.0 96.8 
2/6/GS 14 0 65.7 07.0 4100.0 97.1 
217/85 15 1 260.5 147.0 9000.0 97.4 
2/8/85 Ib 2 242.6 68.0 8000.0 97.6 
2/9/85 17 3 544.0 18000.0 97.6 

211 0/&5 18 4 940.3 13000.0 98.0 
2/11/85 19 5 522.3 13000.0 98.0 
2/12/85 20 6 !lb.5 10000.0 97.8 
2/13/85 21 7 159.3 13000.0 97.6 
2/14/85 22 8 589.5 14000.0 97.0 
2115/85 23 9 545.3 11000.0 97.8 
2116/85 24 10 557.6 10000.0 91.4 
2117185 25 11 523.1 9000.0 98.0 
2/18/85 26 12 502.7 8000.0 97.4 
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NAKE DATE DFO" OVD SPC SPV LH P E2 BST REMARKS 
============================================================================================================================== 

S 0 2/23/85 5 -9 312.0 3200.0 97.5 PARFR CYCLE 4 
2/24/85 6 -8 ~900.0 97.0 

a a 2/25/85 7 -7 182.7 32.0 3100.0 97.0 
2/26/85 8 -6 101. 7 38.0 4500.0 97.2 
2/27/85 9 -5 67.1 18.0 2600.0 97.0 
2/28/85 10 -4 50.5 41.0 9000.0 97.0 
3/1185 11 -3 217.2 27.0 3200.0 96.8 
3/2/85 12 -2 99.2 42.0 6000.0 
3/3/85 13 -1 84.5 165.0 7000.0 97.0 
3/4/85 14 0 214.1 82.0 7000.0 97.1 
3/5/85 15 I 83.0 12000.0 97.6 
3/6/85 16 2 494.4 20000.0 97.5 
317 /85 17 3 317.9 11000.0 97.4 
3/8/85 18 4 402.8 20000.0 97.9 
3/9/85 19 5 470.0 13000.0 98.0 

3/10/85 20 6 536.7 12000.0 97.0 
3/11185 21 7 271. 8 20000.0 97.6 
3112/85 22 8 454.9 20000.0 98.0 
3/13/85 23 9 283.6 20000.0 97.8 
3/14/85 24 10 654.0 14000.0 97.6 
3/15/85 25 11 16000.0 
3/16/85 26 12 252.2 12000.0 97.2 
3/17/85 27 13 97.2 
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HAile DATE OFtm DYO GPC Spy LH P E2 BST REIIARkS 
====:=====:::::::=a3...a:: .. a:aaaaaa==2=====~====:==.=:====:===:=========:2=========================:=:=:=::==:=::::======= 

ScOo 3/21185 5 -10 no.o 4500.0 96.S PARfR CYCLE 5 
3/22185 6 -9 9.3 4300.0 96.4 
3/23/85 7 -9 256.6 60.0 4500.0 96.S 
3/24/85 a -7 156.7 37.0 .4200.0 96.9 
3/25/85 9 -6 157.2 46.0 6000.0 97.0 
3/26/95 10 -5 17.3 37.0 4600.0 96.S 
3/27/85 11 -4 13.5 56.0 6000.0 96.0 
3128/85 12 -3 18.9 32.0 3000.0 96.6 
3129185 13 -, 53.8 90.0 5000.0 96.6 4 

3130/85 14 -1 110.2 124.0 61)00.0 97.2 
3/31185 15 0 21)0.0 52.0 li":1)0.0 97.2 

411185 16 I 313.1 81)00.0 97.3 
4/2/95 17 2 215.6 10(;00.0 97.b 
413185 18 3 )75.3 : 101)0.0 97.6 
4/4/85 19 4 755.2 1~(100.0 97.4 
4/5/85 20 S 19000.0 97.6 
4/6/85 21 6 442.9 19noo.0 97.6 
417185 22 7 306.7 
4/8/85 23 9 20000.0 97.8 
4/9/85 24 9 177.1 14000.0 97.7 

4/10/95 25 10 179.7 18000.0 97.9 
4/11185 26 II 336.0 lIOOO.O Q8.1 
4/12/95 27 12 253.9 4600.0 97.0 
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NAr.E DATE DF0N DVD GPC 6PV LH P E2 B8T REr.AR~S 

=============:==================::::=:=========:======:==:=:========:::=:=:=:=:=:=:==================:=====::=:======::===:=== 

8000 Vl7 l85 " -14 33,1) 4S00.0 n.7 PARFR CYCLE 6 oJ 

Vla/B5 b - t:i 1~6.4 2400.0 '17.2 
4/19/85 7 -12 142.8 3600.0 97.2 
4/20;85 8 -11 137.9 97.4 
4121185 9 -Iv 60.0 1700.0 97.3 
4/22/85 10 -9 190.b 2100.0 96.3 
4/23/85 11 -8 81.3 3500.0 97.1 
4/24/85 12 -7 81.9 4000.0 97.3 
4/25/85 I j -0 %.3 2100.0 9b.6 
4/26/85 14 -5 44.9 10./j 1701}.0 n.o 
4/27/85 15 -4 31).5 50.0 I '~i)0.0 
4128185 16 -J 44.2 b3.0 2200.0 96.6 
4129/85 17 -2 40.5 88.0 5000.0 90.8 
4/30/85 18 -1 2~ 1.8 140.0 5bOO.0 96.a 
5/1185 Iq (I 57.0 5bOO.0 97.~ 

Si2/85 2') 177.5 58.0 '1700.0 to. a 
5/3/85 21 2 ,20.6 \:;01)0.0 97.2 
S/4i85 :2 . ,,-. - 1,)ljOf).O 97.b .' .J.JJ • ..J 

515/85 P ~ '-r: " 'ia.O -.' J J.J. J 

S/o,8S 14 5 420.2 151)00.0 '~a.') 

517:'85 ,r: ; ~ 17 .'j 13(11)1). I) 16.0 <oJ 

5/8/85 ~b 7 )35.9 18000.1) 'r:. B 
5/9/85 27 a 5H.~ 2(II}I)0. J 'is. I) 
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PARFR CYCLES 
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HME DATE DFOH OVO 6PC 6PV LH P E2 BBT REMARKS 
::======================================;:::=====:=:====================================:=:=======================~=========== 

JaJa 1114/85 4 -13 295.7 2600.0 97.4 PARFR CYCLE I 
1/15/85 5 -12 434.6 1500.0 98.0 
:/16/85 b -II 221.1 1700.0 ~7.7 

1117/85 7 -10 309.5 2400.0 
1/ 18/85 8 -9 721. 9 98.0 
1/19/85 9 -8 639.0 2100.0 98.4 
1120/85 10 -I 503.6 1500.0 98.3 
1121185 11 -6 548.8 2100.0 98.0 
1/22185 12 -5 B.2 2700.0 97.6 
1123/85 13 -4 11.0 2200.0 97.7 
1124/85 14 -J 27.9 33.0 2300.0 97.9 
1/25/85 IS -2 12.3 75.0 2700.0 97.5 
1/26/85 16 -1 4.4 281. 0 3300.0 97.8 
1127/85 17 0 15.7 75.0 2200.0 99.0 
1128/85 18 50.0 1800.0 98.0 
1129/85 19 " 231. 3 79.0 5000.0 97.6 , 
1130/85 20 1 806.0 9000.0 97.7 
1131185 21 4 111. 4 8000.0 98.0 
2/1/85 22 5 977.4 6000.0 99.Q 
2i2/B5 23 6 900.7 2700.0 97.3 
213/95 24 7 748.1 10000.0 97.8 
2/4/85 25 9 600.0 7000.0 97.5 
2/5/85 26 9 120.9 10000.0 
2/6/85 27 10 335.7 9000.0 97.7 
217 /85 28 11 3000.0 97.0 
2/8/95 29 12 54.9 97.4 
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NME DATE DFOM aVD GPC GPV LH P E2 BST REI'IARKS 
==:============:==========================:==============================::=================================::================ 

JoJo 2/!3/85 5 -11 526.2 2100.0 98.0 PARFR CYCLE 2 
2114/85 6 -10 599.2 1900.0 97.2 
2115/85 7 -9 130.1 1800.0 97.6 
2/16/85 8 -8 204.5 1200.0 97.8 
2/17/85 9 -7 771. 4 1500.0 98.5 
2118/85 10 -6 284.9 23.0 1500.0 98.4 
2119/85 11 -5 41.6 16.0 1600.0 99.0 
2/20/85 12 -4 8.4 43.0 2100.0 98.6 
2121185 1 J -3 1.9 
2/22/85 14 -2 97.8 
2123/85 15 -1 0.1 244.1) 2800.0 98.0 
2/24/85 16 0 0.3 183.0 4400.0 98.4 
2/25/85 17 1 59.7 98.0 4300.0 98.2 
2126/85 18 2 84.3 30.0 4200.0 98.6 
2127/85 19 J 232.6 55.0 6000.0 97.8 
2128/85 20 4 457.4 8000.0 97.6 
3/1185 21 r: 1600.1 7000.0 97.6 .J 

312/85 22 6 1225.0 4900.0 98.2 
3/3/85 23 7 1753.0 5000.0 98.0 
3/4/85 24 8 1192.0 9000.0 98.0 
3/5/85 25 9 863.5 9000.0 97.4 
3/6/85 26 II) 674.7 5000.0 97.6 
317185 27 11 731.3 97.8 
3/8/85 28 12 833.9 98.6 
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NAItE DATE DFOft avo 6pe Spy LH p E2 BBT REIIARKS _ 
============Z=:s~asaa33:2S2::==::====:==:=.==.===.2===a=====:==::.=a:::::=2==::=~======~==~==:=2=::::2==:a==a::===~===== 

JoJo 3/12/85 4 -18 599.0 PARFR CYCLE 3 
j/13/85 5 -17 959.2 1700.0 
3114/85 6 -10 648.9 2300.0 
3/15/85 7 -15 434.1 1100.0 
3/16/85 a -14 735.1 2200.0 
3117/85 9 -13 1228.0 2200.0 
3/18/85 10 -12 555.6 800.0 
3JI9/85 11 -11 381. 9 900.0 
3/20/85 12 -10 190.1 2800.0 
3121/85 11 -9 H2.4 1500.0 
3/22/85 14 -8 291.4 2100.0 
j123/85 15 -7 44.1 800.0 
3/24/85 16 -& 251.3 1900.0 
3125/85 17 -5 42.6 33.0 2100.0 
3/26/85 18 -4 61.3 10.0 1100.0 
3127/85 19 -3 1 t. 7 18.0 900.0 
3/29/85 ~o -2 25.7 39.0 1400.0 
3/29/85 21 -1 6.6 101.0 1500.0 
j/J0/85 22 0 72.9 56.0 22,)0.0 
3131185 23 1 203.0 26.0 1200.0 
4/1185 ~4 2 434.7 43.0 3700.0 
4/2/85 25 ) 510.9 20.0 ~~OO.O 

413185 26 4 1101. 2 40.0 7300.0 
4/4/85 27 r: 463.8 12000.0 oJ 

4/5/85 29 6 2555.5 8700.0 
416/85 29 7 1043.8 6900.0 
417185 30 9 
418/85 31 9 836.0 6~00.0 

419/85 '''I J .. 10 278.9 19000.0 
4/10/85 33 11 421. 5 7100.0 



PARFR CYCLE 3 
J . J • 

3981.1 

2511.9 

1584.9 

1000.0 

631.0 

398.1 

251.2 

158.5 

100.0 

63.1 

39.8 

25.1 

15.8 

10.0 

6.3 

-20 -16 -12 -8 -4 0 4 8 12 16 20 

DAYS 

~,. , 



PARFR CYCLE .3 JaJa 
:s00 

280 

280 

:140 

':20 

200 

I 
1110 

HIO 

140 

:5 120 

100 

110 

eo 

40 

20 

0 
-24 -20 -1e -12 -II -4 0 4 II 12 1. 20 

22 

20 

18 

1e 

14 

!I 12 

~o 

Q. 
8 

II 

4 

2 

0 

-24 -20 -1. -12 -II -4 0 4 II 12 1. 20 



NME DATE DFO~ OVD 6PC GPV LH P E2 BBT REMAR~S 

:=========:=======:===========================================:=:=:====:=======:::====:::=:=====:::=========:::==:::==:=:=:=== 

JoJo 4/15/85 -13 324.3 1200.0 PARFR CYCLE 4 
4/16/95 " -12 ~ 13.4 1600.0 J 

4/17/85 ,~ -11 :95.9 1900.0 
4/18/85 -10 298.3 1500.0 
4/19/85 8 -9 513.0 1700.0 
4/20/85 9 -8 1104.5 1300.0 
4/21185 10 -7 454.2 1600.0 
4/22185 11 -6 18. ) 17/)0.0 
4123/85 12 -5 6.3 ~6.1j 1800.1} 
4/24/85 13 -4 2.8 41. ,) :200.0 
4/~5/85 14 -3 t.2 43.1} 301)0.1) 
4/26185 ,,, 

I J -2 6.0 181. Ii 2800.0 
41i7/85 I ,~ -I 90.7 23,).,j :400.0 
4128/85 17 I) 435.6 sa.1i 5500.0 
4129/85 :8 1 377.0 49.0 2300. (I 
4110/85 19 ~ m.b H.i) 60(10.0 . 
5/1185 :0 3 714.3 15.0 91)00.0 
5/2/35 ~ 1 4 99i.a :'01)0.0 
5/3iB5 " 5 34J.8 b 1')0. 0 .. 
5/4/85 ~~ 

~ 16:2.0 14000.0 
515!85 :4 391. 6 ~500. Ij 

S:6/85 25 a 421. 7 3800.0 
517 i95 " q 8Z0. g 4400.:) .0 

5/8/85 27 10 741).1) ~OOO. ,) 
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-20 -16 -12 -8 -4 0 8 12 16 20 

DAYS 
D C1 + C2 o C3 A C4 X C5 



NAME DATE OFO~ aVD GPC GPV LH P E2 BST RE!1ARk5 
==::==::==============================::=:===:::=========:====================================::======::::::================:= 

PeCe 2/5/85 -15 11)4.3 4~1)0.0 98.2 FARFR CYCLE 1 
i:6/85 5 -14 2~J. 'j 2300.0 97.8 
2/',85 6 -13 426.8 2300.0 97.6 
2:8/85 7 -12 445.5 251)0.0 97.8 
2/9/85 8 -1 I ~1)5. J 3200.0 9S.0 

2/10/85 9 -10 687.1) 3100. ~) '18.0 
211 1185 10 -9 786.2 2100.0 '17.8 
~/12/85 II -9 368.7 281)0.0 97.8 
2/13/85 12 -7 I'HJ.J 29')1) .0 ~~.9 

2114/85 13 -b 254.0 281)0.0 97.8 
2/15/85 14 -5 7~a.6 i700.!) n.9 
2: 101 as 15 -4 223.2 ~800.0 98.1 
:/17/85 16 -3 215.2 51.0 2400.1) 97.8 
2/18/85 17 -2 'IIi, 9 2')!.0 391)0.0 98.0 
2i 19i85 18 -I 247.8 29'). I) 4600. I) 97.8 
2/:0/85 19 0 195.9 78,0 3300.0 98.1 
:::1/85 :,) I :10.6 97.0 601)1).1) 98.1) 
:/22/85 21 ~ 423.5 64.0 7000.0 93,0 4 

:/2}/95 " . 64Q.l 91)00.0 98.1 •• J 

2/24/85 -. 4 386.5 9000.0 98.2 I.,.j 

:/25,95 :4 5 1662.7 11000.0 98.0 
2:26/35 25 b I : ~O. J 13(1)/). I) 98.2 
21:7·35 :6 399.3 15000.0 98.1 
2;28/95 27 a 3000.0 98.0 
~/ 1/85 28 Q 516.0 14000.1) 9S.1 
Ji~;85 ~q I') 748.2 901)0.1 98.3 . :,,.85 ~I) :1 a94.4 5(1)0.0 Qa.4 



PARFR CYCLE 1 

P.C. 
1995.3 " 

1584.9 ",", 

1258.9 

1000.0 

794.3 

631.0 

501.2 

398.1 

316.2 

251.2 

199.5 

158.5 

125.9 

100.0 

79.4 

-16 -12 -8 -4 0 8 12 

DAYS 



[PoCo 
PARF"R CYCLE 1 

P.o. 
300 

280 

2~ 

2AO 

:uo 
:zoo 

I 
1.0 

1eo 

1<40 

:5 120 

100 

.0 

eo 
<40 

20 

0 
-24 -20 -10 -12 - 0 • 12 ,. 20 

22 

20 ,. 
10 

14 

iI 12 

10 

Q. • .. 
4 

2 

0 
-24 -20 -10 -1% -D - ... 0 • 12 1. 

".0 .... .... 
.... 4 

811.2 

8 •• 0 

.7 •• 

• 7 •• 

87.4 

.7.2 

.7.0 

G ... .... 
a •• 4 

•• .2 

... 0 
-2Ao -20 



DATE DFOIf OVO 6PC GPV LH P BST 
o 

======~===:========:=:=====::=================:================================:====::=:==:==============================-==== 

~DCC 
~; 7.85 
:. "3;55 J 

:/9/85 0 

-I~ 

-11 
-10 

487.~ ;91)0. () 98.0 P~~'I=R ':VClE ~ 

4,)(1. Q 4901).(1 18.lj 
787.5 :300. 'j 98. ! 

3.11(1,85 -~ ,~I) 1.7 220(1. ,} 18.1 
:/1t:8~ a -8 ,-,., .,. 

:J", I. J 51)1j0.0 97.6 
3/12,'95 q -7 500. 7 3(1)1).1) n.s 
:11:/85 1 :) -~ 4,)4,lj 33')0. 'j 97.9 
3114195 tt .. -5 ~S4. 7 2·~. 0 241)0.0 98.0 
:/15;35 12 -4 658.0 58.0 311)0.0 97.03 
3f I,~, 85 1 ~ ::4.9 n.l) 1700.(1 Q7.b 
3/17/35 1-1 2~3, 7 4j.0 2300.0 97.7 
3/13,85 15 -: 021. 2 13).1) 260v.1) 98.0 
3/!q/95 16 :;:;9.° 115.0 bOOr).O 97.7 
:;/~i)!S5 17 5b 7. ~ 61 :1 4 •• 4300. 1} 98.1} 
3i 21/85 18 ~8:;. 6 8~ ;, ... , 80')I),lj 98.1 
:,:2.185 1 If 9':1')(1, I) 

~,'23/85 20 4 7:;6.5 SOr)I). I) 98,: 
:;/24/85 21 -:.1.7 I ~OI)I}, I) 99.,) 
3/25/8: 22 14H,9 1 !)r)i)rj, I) 98,0 
3, ~6·S5 • J ! 155, ~ c:jO,) .1) 98.0 
.. I" ~ ,"r 
o .' '~J 24 '1:7. : 91)1)0, I) 98,2 
;i28/85 or: 

~J 11) 7 2, !) ! t) t)(l I) .!) qa.2 
:/2'11:j5 :: 319, J ! ,)(:,),), I) 98, J 
3. j!j/BS ,. 

~ , 8:'j,7 I 1 I) (If) ,I) ~8. I) 11 
3, j 1 l8S 28 4Jo,a ,",;")0, I) 98.2 

41 t, ~5 :'1 3(11). ,) ~:j( j, I} cr;,.'~ , -
1-0 



PARFR CYCLE 2 
p.e. 

1584.9 ~-----------------, 

1258.9 

1000.0 
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631.0 
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398.1 

316.2 
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199.5 +-r-~-.--~...,..--y---r---r--.-~..,..........,.~--.---.---r--..--.--.-.---.--r~ 

-12 -8 -4 o 4 8 12 16 t 
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PoCo 
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220 
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t 1ao 
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j 

1~ 

:5 120 

100 

80 
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~ 

:r.O 
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-:r.4 -:r.O -1" -12 -. -4 0 • 12 , .. 20 

22 

20 ,. 
,. 
14 

!J 12 

10 

a. • 
IS 

4 

2 

0 
-24 -20 -1. -12 -. -4 0 • 12 ,. :r.O 

".0 .... -.... -
a •• 4 -
a •• 2 -

I 
" •• 0 -
"7 •• -
"7 •• -
"7.4 -

to! "7.2 -
::I 1/17.0 -

0401 •• -
.... 8 -
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•• .2 -
••• 0 

-24 -20 -1. -. • ,. ao 



NAME DATE OFOM avo GPC GPV LH p E2 BBT 
======:=========::=====:=======================:::=:=:::::::::::::::::::::=:::::::::::::::::::::=::::::::::::=====::========== 

PoCo 4/5/85 -I: 665.0 2300.0 98.4 PARFR CYCLE . , 
4,J a5 ~ -II c .. • ... 3300. I) 97.9 J oJ _.~, ) 

F'!8~ j - ! 'j 098. ij 1600.0 98.0 
413'85 -9 354.7 1901).0 ~8.1 

4/9/85 8 -8 769.1 3501).0 98.0 
4; 1')i85 

, 41 1. ~ 191)1).1) 97.9 -, 

411 !las 1,) -6 16:.8 1600.0 98.0 
4/12;35 11 ~ .~ ... , 2300.0 97.6 -J "f .... I • .;, 

4/13/85 !~ -4 242.5 ~s.1) ~41)0. I) 97.6 
4/14195 1 • - , ' "I,' 1 :5.0 IQOO.O 97.6 , .. "' .... ). I 

4i 15/85 :4 " :93.9 41.0 ~OI)O. 0 98.0 · 4116/85 : 5 -t 50.5 161.0 4000.0 98.1) 
4/17;85 !6 .j 149.1 79.0 2200.0 98.0 
4/18/85 17 41)7.5 60.0 6000.0 98.0 
4/19/85 18 , 

~:~. 4 7~.O 17000.0 98.0 · 
4':'j:,95 1 '~ · 405. 'l :0(100.0 98.0 

" 

4/21. 35 ~() :322.0 171)00.0 98.2 
412:135 ~ 1 " r:-C' .. , 9300.1) 97.9 J JoJ., 

412~,a5 " :28.1 68lHj.0 99.4 ... 
4'24·:35 547 •• j 9300.0 98.2 
4/:5d5 .. ' 5~4.;) 9IjOO. I) 99.1 -~ 

4:~~iS5 'C:: ·3~lj. 5 :')1)00.0 98.3 
4/: 71 55 26 ! .) ~~4. : If)VO'l. ,) 98.0 
4 2Bl05 " II ~f:u~4. 3 931)!J. ,) 98.1 .1 

4,:9/85 ~Q ' , :;·J4.1 l ~i)1)0. I) 98.4 -'" ,. 
41 ~'!i95 :9 ' . 0·)7. ~ !')OO.,j '~9 .• J 



PARFR CYCLE 3 

P.C. 
1258.9 ....------------------, 

1000.0 

794.3 

631.0 

501.2 

398.1 

316.2 

251.2 

199.5 

158.5 

125.9 

100.0 

79.4 

63.1 I 
50.1 ~~~-r--r-_r___r_~__#r_r__r__.,..__,__r__T"~__.,__r__r__r___r__r__r---r--l 

-12 -8 -4 a 8 12 16 

DAYS 



PoCo 
PARF"R CYCLE .3 

~. c . 
.:sao 
Z80 

2110 

240 

220 

200 

t 1110 

1110 

1<40 

:5 120 

100 

110 

00 

<40 

20 

0 
-24 -20 -10 -12 -. - 0 • 12 1a 20 

22 -------
20 

1. 

HI 

, ... 

iI 12 

10 

a.. 
II 

0 

... 
~ 2 

0 
-24 -20 -HI -12 -II - ... 0 • 12 1. 20 

_.0 .... 
g •• a -.... 
D8.2 

! 
De.O 

g7.0 

D7.0 

g7 .... 

~ 
g7.2 

g7.0 

ga •• 

o..a 

ea .... 

ga.2 

.... 0 
-24 -20 -1. -12 -- o • 1:1 ,. 20 



DATE OFOIt avo aPe Spy LH p E2 BBT REI'IARKS 
====:==::=.==.a: •• ~:a:s:::Z==:=::=2==:2========:==============:===========.=:===========:=:=::~::==::===::=::=:~==a:==:= 

PeCe 
5/4/85 4 -12 986.0 3400.0 PARFR CYCLE 4 
5/5/85 5 -11 658.1 3500.0 99.2 
5/6/85 6 -10 332.9 1800.0 97.9 
517185 7 -9 222.4 2600.0 18.0 
5/8/85 a -8 385.7 4jOO.0 97.8 
5/9/85 9 -7 1199.4 4300.0 9a.0 

5/10/85 10 -6 740.4 3400.0 97.S 
5/11/85 11 c: 591.3 54.0 3900.0 q8.1 -J 

5/12/85 12 -4 430.7 30.0 3100.0 97.9 
5/13/85 1J -3 201.3 61.0 3000.0 97.9 
5/14 /85 14 -2 100.8 90.0 3900.0 98.0 
5/1S/a5 or: -1 :67.4 278.0 4600.0 98.0 • J 

5/16/85 tb /) 11)2.3 132.0 4700.0 99.0 
5i17/85 17 683.6 61.0 ·JOOO.O 98.0 
~/18/85 la , b32.2 99.0 1:8/)1).0 98.0 4 

5/19/8S 19 3 682.9 9400.0 98.2 
5/20/85 20 4 1084.0 12000.0 98.2 
5121185 21 5 128.3 14000.0 qa.o 
512:,'85 22 6 :5000.0 98.4 
5/23185 23 7 3n. 3 15(100.0 98.1 
5/24/85 ~4 8 :97.5 16000.0 98.2 
5/25/85 25 9 726.6 15000.0 98.2 
5/26/85 :6 10 513.9 1 :1)00. 0 98.2 
5/27/8~ 27 11 567.9 7100.0 98.4 
5/28/85 28 12 941. 7 ~900.0 98.2 



() 

'\ 
J 
• n. 
• o 

PAHFR CYCLE 4 

P.C. 
1258.9 -------------------

1000.0 

794.3 

631.0 

501.2 

398.1 

316.2 

251.2 

199.5 

158.5 

125.9 

- 20 -16 -12 -8 -4 0 4 8 12 16 4 

DAYS 



PARFR CYCLE 4 
PoCO 

300 

2110 

280 

240 

220 

200 

f 
180 

180 

140 

3 120 

100 

80 

80 

40 

20 

0 
-24 -20 -18 -12 -. -4 0 • 12 18 20 

22 

20 

111 

1. 

1 ... 

!l 12 

10 

a.. • 
• 
4 

2 

0 
-2'" -20 -1. -12 -II -4 0 • 12 1. 20 

e •• o 

e ••• 

eB •• 

D ..... 

e •• 2 

D •• O 

D7.0 

D7 •• 

D7 .... 

e7.2 

D7.0 

D8 .• 

D ••• 

D ..... 

D •• 2 

8G.O 

-2'" -20 



NAI!E DATE OFOr! OVO GPC GPIJ LH p E2 BST REMRkS 
=::=======:=======:=3S:=Z:==2:::.==::====::====2===~~~:=====3===~======:=:.==:===:==~:====:=:Z:=::=:::=:.=================:= 

PoCo 
6/2195 5 -12 ~65.3 11000.0 99.0 PARFR CYCLE 5 
ad/85 a -11 419.7 2200.0 99.0 
·)/4/85 7 -10 292.1 2200.0 99.2 
6/5/85 a -9 362.1 32.0 2000.0 17.9 
6ntaS 9 -8 193.0 39.0 1800.0 97.9 
617/85 10 -7 370.5 41. 0 2200.0 98.0 
6/8/85 11 -6 171. 3 19.0 1800.0 97.7 
bi9/85 12 -5 413.8 36.0 4300.01 97.9 

6/11)/85 13 -4 167.5 56.0 5200.0- 99.0 
~111185 14 -3 117.2 51. 0 ~ooo.o 97.S 
6/12/85 15 -" 93.4 94.0 3200.0 97.6 .. 
6,13/85 b -1 II!. 1 182.0 ~500.0 9B.O 
~/14/85 17 0 19Q.6 102. 0 4:00.0 97.6 
6/15/85 18 1 440.7 101. 0 SQ00.0 97.8 
6/16/95 19 'I 916.5 7:r)0.0 18.2 .. 
6117185 20 3 654.7 11)r)Or), 0 99.0 
6/18/85 21 4 980.6 9100.0 19.0 
6/11/85 ''I 5 1062.4 12000.0 98.0 .... 
bl20,.as , .. 

.. J 6 440.0 13000.0 98.3 
~/21iS5 24 7 457.1 11001).0 98.2 
6/22/85 25 8 923.1 99.0 
6/23/85 26 1 842.7 99.2 



PARFR CYCLE 5 

P.C. 
1258.9 ..,--.----------------

1000.0 

794.3 

631.0 

501.2 

398.1 

316.2 

251.2 

199.5 

158.5 

125.9 -
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79.4 b I I I I I I I I I I I I I I ·rrrn...,....i ""-1 "1"""1' r--r-"I"'.,..-,-"T""""t-"'I--r-r-~r-f 
-20 -16 -12 -8 -4 0 4 8 12 16 20 

MYS 
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-24 -20 -12 -& o 4 

iii I I 
& 12 1& 20 
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794.3 

631.0 
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316.2 
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199.5 

158.5 

125.9 

100.0 

79.4 

63.1 
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-20 -16 -12 
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-0 o 8 12 -4 

DAYS 
D C1 + C2 o C3 A C4 x C5 
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DATE avo GPC GPV LH p E2 BBT 
========~==~==========================:====:========:===================:===:==::==:==========~========:===~====~=========:=== 

GoHo 
' I I" I.~C 
.. I ... I J.J 

2/13/85 
2,14;85 
il15/95 
2/16i85 
:/17/35 
~/18/85 

2/19/85 
:/20:35 
:/:1 :85 
:/21.';5 
:/23/85 
~/24/85 

~/:5185 

:/~,j/:35 

2/~7/85 

2/:8/25 
3/1/85 
3j~:85 

:'/:':85 
~!4!8S 

4 
C 
~ 

6 

8 
9 

1 I) 

11 
,0 .. 
13 
14 
15 
16 
17 .' 
:3 
1 Q 

21j 

: t 

:2 
07 
.J 

:4 

-7 
-0 

-5 
-4 

-, 

',j 

:) 

L 
, , ,. 

162.0 18 1)0,0 P~RFR cmE 1 
415,2 :71)0.0 97.1 
2~:) • ~ : 11)0, 'J Q8.2 
760.0 ~81),) ,I) Q8. 'j 
::a.5 :21jO, 'J '17.2 
~7!, 5 97.0 :1')0,1) Q8.'j 
140.4 /100 t9.0 231)1).0 98.0 
86.1 ~9-.Q p.'V 1.9.1) 5001),:, <:la. ,) 

110.4 155. I) ,g'j')') , t) ~B ,'J 
61} 7. ,} 81).0 7(1')i) , 0 19. I) 
~q!. 7 28.0 9t)1)0. ,) 99.0 
q 14. J 33. v 16000. ,) 98.0 
57:.6 32.lj 1 t ,) I) '!. 'l 98.2 

::69.0 ~:.. I) ! :'<,IYt). ) ~8.4 

! rj:tJ. 7 36.0 1 :0(1';.) '18.4 
1662.~ 191)00.1) :;3.~ 

~ :147.5 120(,1}. :, ~8.6 

17 I) 7. 'J 15'j!)(J. I) 98.2 
2')47. ,:, 1 :0'),). 'J q9.~ 

q4~t ,~ 'il;-)I), ,) ~S.9 

1~14,(J ~1j1)1). 0 ~8. ~ 



PARFR CYCLE 1 
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1000.0 
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I 158.5 
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".0 .... 
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88.4 
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"7.e 
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NAME DATE DFOM avo 6PC GPV LH P E2 BBT 
=:======::::====================================:======::====:=:=========~=====:==:=====:=~:=:=~=====:===:====:~::=======:===: 

GoHo 3/9/85 C" 
J 

~i 10/85 !J 

:/11,35 
:/12/85 8 
:/13/85 1 

:/14/85 10 
3/15/85 11 
3/16:85 ,~ 

,~ 

3/17195 ' . .. ' 
3/18:85 14 
J!IQ'85 15 
~/2')/85 16 
~j 211:35 17 

:;22/55 18 
3/2~':85 19 
~=4;85 21) 

~,:5:85 -, -, 
3126/85 ,~ 

_4 

~/=;/:35 ... ~, 

:':3/85 24 
-::Q'85 'C" 

~J 

:/~I)/8S :6 
3/31. 8: 27 

-9 434.3 
-B 483.3 
- i 956 f 'J 

-~ ! :6b.lj 

-s U:.: 
-4 46:.,~ 

-:' 183.1 
72.8 

-1 161.2 
I) 71.8 
1 l'i8.1 

'135. (I 
.' I':'!. 9 

~(I. 2 
739.6 
348.3 
4 ~4. 1 

9 901. 1 

10 .. - . 
..... I J 

! t ~~~,; 

1: I ~:. 'i 
! j !::O,0 

97.4 ;:'ARFR C'lCLE 
, 

3t)(Ii).O 98.lj 

3501). ~j ~a. ,j 

:601}. I) ~8.0 

490,). ',j 98. I) 
37.0 ~7<!O. I) '17. 'J 

4' ,', -' . :30'J. ,) 98.0 
: 1. ,) 24;)0.0 qg. I) 

154.,) 320'),0) '18.0 
15!.O q,jl)I). ,j n.B 
9 1. i} BOO,). i) QS.2 
68.0 91)(il). I) 99.0 
4.) .J 1~IjOO.i) 98.2 

~1)tjOO. Ij 98.0 
:01)00.0 ii9 •• ) 
2')I)(lIj. 'i 99.2 
: S')(l,j. I) '18.1) 

:~tjOO.i) 98.0 
14 ')(,,) .1) 18.0 
:(I(ojI).O 9a.~ 

1 : IjojO. ,j 98.2 
180l)Ij .'j ~8 .1) 

:')1)01).0 98.0 



PARFR CYCLE 2 

G.H. 
1584.9 .....-------------------, 
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794.3 

631.0 
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-12 -8 -4 o 8 12 16 
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NAI'IE DATE - DFOI1 GPC GPV p E2 BaT REI1AR~:S 

======:==========:=::======:=:============:=====================================:==========================::=:=:========::=== 

GoHo ~, j/b5 
4/4;85 
415/85 
4/6,:35 
4/7,'85 

4(8/65 
4/9/85 

4ilrj/85 
~ 1 II 185 
~ I I: / ,95 
4/13/35 
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.\ /1 S 1:35 
4; 10, ,95 
4;17,25 
4t13:85 
J/:9!25 
4;20:35 
4/:[,'8: 
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HA~ DATE OFOII avo GPC spv LH p E2 88T REIIARKS 
:~=========~=~::=:s:a=sa::a::z====::::=:=====::===z:::=::=::z=:===:z:==::=:~=::=::~:::::::=::::=::::::====:=:===:=:=:=:== 

GcHc 5/218~ 5 -10 235.4 4200.0 98.0 PARFR CYCLE 4 
5/3/85 6 -9 261. 4 5100.ol 97.8 
5/4/85 7 -8 I 

5/5/85 8 -7 133'.2 SOOO.oJ 98.0 
5/6/85 9 -6 234.0 1800.0 97.8 
517185 10 -5 14.0 3400.0 
5/8/85 II -4 ~83.8 :1. 0 2400.0 98.0 
5/9/85 12 -) 459.5 29.0 3300.0 98.0 

5110/85 I ~ -2 233.4 45.0 3200.0 98.0 
5/11195 14 -1 848.3 128.0 ~400.0 17.6 
5/12185 15 I) 1614.1 95.0 5200.0 Q8.0 
5113/95 ! 6 I 1037.9 63.0 ~600.0 98.0 
5114/85 17 2 624.9 7900.0 98.0 
5115/85 18 ~ 794.2 9500.0 98.0 J 

5116/85 19 4 756.3 201)00.0 18.0 
5/17/85 :0 5 844.4 :0001).0 98.0 
5/18/85 21 6 1710.0 9600.0 17.9 
5/19/85 22 7 98.0 
5/20/95 23 8 414.4 20000.0 98.0 
5/21185 24 9 132.1 :01)1)0.0 qa.o 
~/22/85 25 10 655.3 7700.0 98.0 
5123/85 26 11 31)2.5 7000.0 97.8 
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=:::=::===2=====~=~==:~»:=::=::.=:::=:=::=====:===::======:=====.==:=a===::===a::~===:===:::=a==::=====~=~====~=:= 

GoHo ~127/85 4 -10 4D.5 4100.0 97.6 PARrR CYCLE 5 
5/28/85 5 -9 463.7 2700.0 99.0 
5/29/85 6 -B 22S.0 1800.0 99.0 
5130/8S 7 -7 274.3 37.0 3400.0 '17.4 
5n1l85 8 -6 447.2 32.0 :700.0 98.0 
6/1/85 9 -5 164.3 31.0 3000.0 97.S 
612185 10 -4 322.2 45.0 3800.0 98.0 
6/3/88 11 -3 45.1 32.0 2100.0 98.0 
6/4/85 12 -2 95.7 89.0 5500.0 97.6 
6/5/85 13 -1 88.8 154.0 6000.0 97.8 
6/6/85 14 i) 150.7 80.0 7400.0 98.0 
617185 IS 1 1047.3 7200.0 98.0 
6/8/85 16 , :7000.0 98.0 L 

6/9/85 17 ~ 31~.7 1).0 98.0 J 

bll0/85 19 4 416.5 :0000.0 97.9 
6/ 1lI8S 19 5 871.5 9600.0 98.0 
6112/85 20 6 407.7 1 :000.0 98.0 
·S/13/85 21 7 1890.0 12000.0 H.B 
6;14/85 22 8 
6/1S/95 23 9 402.4 17000.0 9~.O 

6/16/65 24 10 463.2 1:1000.0 9a.0 
6117/95 25 II ¢87.1 17000.0 98.0 
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DATE avo SPC SPV LH P E2 98T REMR_ 
::==:::=:=::==:===2~-=a=:=z=:S2:=====::=:=======:=2=:========:======:==~:===::====a=:::==::====::=:=C=:C===::===:=:=;;;: 

CoMo 3/2118~ 6 -9 195.3 PARFR CYCLE I 
3/2218~ 7 -8 52.4 3300.0 98.0 
J/23/85 8 -7 187.7 :900.0 98.6 
j/24/85 9 -6 464.4 3900.0 97 •• 
3/25/8~ 10 -5 1700.0 
3/26/85 11 -4 308.4 47.0 J800.0 98.8 
3/27/85 12 -3 68.9 55.0 3700.0 98.2 
3128/85 13 _1 141. 4 12.0 ~400.0 ?8.0 ~ 

3/:9/95 14 -1 63.3 I1J.0 ~900.0 98.2 
JnO/85 15 I) 99.4 23.0 2:00.0 98.6 
3/31/85 16 I 44.2 12.0 ~200.0 98.6 
4/118~ 17 2 281.0 52.0 ~~00.0 98.2 
4/2185 18 J 95.8 55.0 7000.0 98.8 
4/3/85 19 4 575.1 aooo.o 99.6 
4/4/85 20 5 107.2 90<lO.O 99.2 
4/5/85 21 6 142.4 :0000.0 98.6 
4/6/85 22 7 
417185 2J 9 5n J 10000.0 100.0 
4/8/85 24 9 399.4 8000.0 99.11 
4/9/85 25 10 86.9 8000.0 99.4 

4110/85 26 11 238.4 10000.0 99.2 
4112/85 27 12 95.11 2900.0 98.0 
4/13/8~ 28 13 124.9 2000.0 98.4 
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NAIf£ DArt OFon QVO 6PC Spy Llf P E2 88T 
:======:=::==.=22SS~"'Y::Z:::zs=::=====:=:====:==2.aa=:.==::===2==========Z::========:===:::====:=::::=::::======:==: 

CoMo 4/17/85 5 -10 55.7 2800.0 PARFR CYCLE 2 
4/18/85 0 -9 411. 5 700.0 98.6 
4/19/95 7 -s 113.5 800.0 98.2 
4120/~ 8 -7 145.0 1700.0 99.0 
4/21185 9 -0 594.4 1900.0 98.8 
4122195 10 -5 663.3 11.0 1200.0 98.6 
4/23/85 11 -4 89.5 13.0 1500.0 98.2 
4124/85 12 -3 24.1 86.0 1200.0 98.6 
4/25/85 13 -2 27.7 57.0 2100.0 98.6 
4/26/85 14 -1 IS.S 110.0 [100.0 98.6 
4/27/85 15 \) 172. 9 :0.0 5500.0 118.6 
4i28/85 16 172.6 16.0 1500.0 98.6 
4129/85 17 165.5 25.0 [900.0 99.2 
4130/85 18 3 146.3 27.0 noo.o 98.4 
S/!/85 19 4 460.3 21.0 11000.0 98.6 
5/2185 20 " 232.7 6200.0 Q8.6 J 

5/3/85 ~ 1 b 50.4 1100.0 98.6 
5i4/85 22 7 574.5 4600,0 98.6 
5/5/85 23 8 954.7 7700.0 Q8.2 
5/6/85 24 9 192.1 5901),0 99.v 
517185 25 10 443.5 4700.0 98.4 
5/8/85 26 11 170.4 4200.0 911.2 
5/9/85 27 12 195.3 2400.0 99.0 
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NAI1E DATE OFOI1 0'10 GPC 6PV LH P E2 BBT REMARKS 
=========::::==========================::=============::===================::=======::::=====:==========:=::::=====:::=====:= 

5114/85 5 -9 I~(I.O 6100.0 98.0 Pr,RFR CYCLE ~ 

CoMo 
J 

~/15/85 b -8 1:4.6 200(1.0 98.0 
5/ W8S ~ -7 :80.0 1000.0 n.o I 

5/17/85 a -6 In.:; '?OO.o 98.2 
5/18/85 '? -5 857.4 210'i.0 98.0 
5/19/85 10 -4 267.4 1 :iOO.I) 97.8 
5/i0/85 11 -3 J14.5 56.0 ~ooo.o 98.2 
5/21I8S 12 -2 42.1 46.0 }ZOO.o 98.0 
5/22/85 13 -I 108.0 2500.0 98.0 
5/23/85 14 0 ~6.5 51.0 1200.0 98.0 
5/24/95 15 1 1B.4 5.0 1001).0 97.8 
5.:25/85 16 '1 121. 7 27.0 1400.0 17 .0 .. 
5/26/85 17 ~ 265.7 ~9.0 1500.0 98.4 .' 

5/27/85 18 4 :17.~ b7.0 48/j1).O 98.6 
5/28,85 I~ " 22').0 11), 0 1700.0 18.6 oJ 

5129185 :0 6 ~9j.3 5.0 1800.0 99.6 
513(lIaS 21 7 111. 4 5. ij ~ 300.0 98.6 
snU85 22 8 :(14.2 5. ,) :'000.0 ~8.6 

611/85 " '~ 10(1.0 I,). (I 011)0.0 98.6 ~J 

0 / 2,85 ~4 10 160. (I 9.0 31(11). I) '19. ~ 
6/3/85 '" 11 ! ~1. :; 5vljl).') ~8.2 .oJ 

bi4i8S 2b 12 111.7 4:iv').I} i8.6 
b;5/85 27 13 45.6 5800.0 98.8 
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NAME DATE DFOM aVD GPC LH P BBT REl1ARJ 
=======;======~==============~=========:===~=======_a~;========================~ 

J rB 9/14/84 5 -13 1.4 PARFR CYC~ 
U=:::'.l 9/15/84 6 -12 2.9 97.2 

o 0 9/16/134 7 -11 7.1 760.0 97.2 
9/17/84 8 -10 39.9 1700.0 97.2 
9/18/84 9 -9 180.0 2200.0 97.2 
9/19/84 10 -8 13.6 2300.0 97.2 
9/20/84 11 -7 30.9 2300.0 97.5 
9/21/84 12 - 6 32 . 4 3300. 0 97'. 5 
9/22/84 13 -5 9.4 17.0 1800.0 97.4 
9/23/84 14 -4 8.7 24.0 2200.0 97.5 
9/24/84 15 --3 9.2 22.0 2100.0 97.5 
9/25/84 16 -2 2.7 52.0 ~800.0 97.6 
9/26/84 17 -1 2.1 147.0 2700.0 97.5 
9/27/84 18 0 0.7 102.0 3600.0 97.5 
9/28/84 19 1 22.2 16.0 4000.0 97.6 
9/29/84 20 2 18.5 8500.0 97.4 
9/30/84 21 3 87.4 S500.0 97.5 
10/1/84 22 4 100.7 10000.0 97.4 

10/2/84 23 5 99.6 10000.0 97.2 
10/3/84 24 6 6.4 10000.0 97.4 
10/4/84 25 7 62.9 10000.0 97.5 
10/5/84 26 8 119.1 10000.0 97.5 
10/6/84 27 9 33.9 10000.C 97.5 
10/7/84 28 10 493.3 10000.0 97.5 
10/8/84 29 11 172.1 10000.0 37.5 
10/9/84 30 12 258.5 10000.0 97.7 

10/10/84 31 13 4.7 10000.0 97.5 
10/11/84 32 14 266.7 10000.0 97.7 
10/12/84 33 15 38.9 10000.0 97.6 
10/13/84 34 16 24.3 10000.0 97.7 
10/14/84 35 17 0.0 10000.0 97.6 
10/15/84 36 18 83.0 10000.0 
10/16/84 37 19 0.0 10000.0 
10/17/84 38 20 68.5 9500.0 
10/18/84 39 21 52.9 10000.0 
10/19/84 40 22 49.6 10000.0 

98.2 
98.2 
98.1 
98.4 
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NA"E DATE OFDn avo GPC SPV LH P £2 88T REMRKS' 
::====:===:=.====:==2~~:===:::======:=====:===S===%===:==========:::2==:::======:::::::::::z====::::::===============S: 

Aolo 3/2~/1IS - , _n_~ no 1900.0 97.2 P~RFR CYCLE 1 
3126/B~ 5 .l/ -~ 2000.0 97.4 
3/27/85 6 - 2<.1 - • 417.3 2400.0 97.8 
3/28/85 

7 -" '~ 483.8 3300.0 97.6 
3129/85 8 -I~ -~ 349.7 2000.0 96.2 
3/30/8S 9-17-9 al. 4 2000.0 97.4 
3/3J18S 10 -" -~ 3300.0 97.4 
4/1/ 8S 11 -' ,- 7 200.9 3600.0 97.8 
4/2/85 12 .,..J . ~ 22.0 1900.0 Q8.2 
4/3/85 13 -'1 -[ 68.4 1500.0 98.2 
4/4/85 14 _/7.- 114 81.1 31. 0 1800.0 97.6 
4/5/85 15 -1/ -Vi 62.0 ~o.o 2000.0 98.0 
4/6/8S 16 -10 ,12 39.1 25.0 1800.0 97.4 
417,~ 17 -') ~~ 1 49.8 34.0 6000.0 97.8 
4/8/85 18 -'''': -to 113.:! 40.0 2000.0 97.2 
419/85 19 - ..., -9 36.1 35.0 1400.0 97.2 

4110/85 20 -(, -8 16.5 59.0 6000.0 97.4 
4/11/85 21 - ~ ,7 38.9 54.0 2100.0 97.4 
4/12185 22 -~ ~6 .2.1) 26.0 16()1).0 97.3 
4113/85 23 - .." -s 12.1 32.0 1400.0 98.0 
4/1 4/85 24 -'- ,-4 8.5 114.0 3400.0 Q7.7 
4/15/85 25 -I .-3 - ., 157.0 3400.0 97.~ ... 
4/1 6/85 =6 0 22 4.2 142.0 5(100.0 97.7 
4/17/85 27 ~I 33.8 61.0 ::001).0 97.8 
4/IB,'~ :9 ~ I) 194.3 32.0 !It:IOO.O 18.4 -
4/1'1/85 :9 ) \ 80.7 50.0 9':'00.0 97.8 
4/20/85 31) :J ~ !J7. C 50.0 ::)(:01).0 98.2 
41Zl /85 31 ,; p 123.3 :~OOO.O 98.4 
4/22,'85 T" 

"' G :'4 204.7 1:000.0 98.3 
4/Z~i85 33 1 '; 13000.0 98.2 
~124/85 34 ''!> 208.6 12000.0 98.2 
4/25/85 j5 -: 7 317.9 11.0 9000.0 98.2 , 
4/26/85 :6 I.J ~ 238.6 8000.0 7.5 
V27/85 37 II 9 145.5 3100.0 Q7.8 
4n8/8S 38 11- 10 584.5 4600.0 
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NA/IE DATE DFOlf OVO 6PC 6PV LH p E2 BBT REMRKS 
:::::::::=::::=::zaaaaaa:z.::z::::aa::::::a::::::::::::=:::::::::::z::::::a:::::::::::::::::::=:::a::::::::::====:=::::::: 

AeUe 
5/21B5 4 -15 1500.0 17.2 P~RFR CYCLE 2 
5/3/85 5 -14 97.5 2200.0 97.2 
5/4/85 6 -13 9l.7 2600.0 97.9 
5/S/85 7 -12 64.0 97.6 
~/6/8~ 8 -II 2S6.1 3400.0 97.6 
517 /9~ 9 -10 704.0 4900.0 97.0 
5/9/95 10 -9 97.6 2700.0 97.7 
5/9/95 II -8 38.1 1700.0 97.0 

5/10/85 : 2 -7 2. I 4400.0 97.6 
5111/85 13 -6 6.5 3700.0 97.6 
5/12/85 14 -5 2.0 38.0 3500.0 97.8 
5113/95 IS -4 1.4 59.0 4800.0 97.2 
5/14/95 16 -3 0.6 33.0 2900.0 97.6 
5/1~/85 17 -2 0.0 m.o ,20"0,0) 99.2 
5/16/85 19 -I 0.5 156.0 lOOo.O 97.2 
5117/85 ! 9 I) 1}.4 7~.0 2900.0 97.0 
5118/85 :0 9.j :6.0 ;';00.0 97.6 
5119/85 21 ., 75.3 55.0 !1000.0 97.8 " 
5/20/85 ,., ~ 288.9 :~00.0 97.8 "" J 

5121185 ,~ 

"J 4 39. :I 11000.0 98.1 
512:/85 ~. 5 180.8 20000.0 98.1 
5123/95 25 6 170.7 11001}.0 18.3 
5/:4/85 26 7 129.6 14000.0 98.1 
5/25/95 27 a 278.4 :0000.0 98.0 
5/:6/85 ~8 Q 4.0 1:000.0 98.2 
SI27/95 29 II} 208.1 14000.0 98.4 
5/~8/8S JO II 79.9 5200.0 99.2 
5129/85 31 12 225.6 6400.0 98.0 
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BaWa 
6/29/84 5 -15 23.0 
6/30/84 6 -14 244.4 
7/1/84 7 -13 263.6 
7/2184 9 -12 199.7 
713/94 9 -11 136.1 
7H/84 10 -10 313. " 
7/5/84 11 -9 168.l 
7/6/84 12 -8 52.4 
7/7/84 13 -7 24.5 
7/8/84 14 -6 38.0 
7/9/84 1: -5 52.7 

7110/B4 16 -4 43.7 
7/11184 17 -3 437.3 
7/12184 18 -2 356.4 
7/13/84 19 -1 85.3 
7/l4/84 20 0 10.1 
7/15/84 21 :~9.a 

7/16/84 1'1 , 74.5 a ~ 

7/17/84 23 149.1 
7118/84 24 4 163.0 
7/19/84 ~o: S ;8.2 ';J 

7/20/84 :6 b 213,1 

5.8 
54.1 
80.6 
84.2 

171.1 
%.0 1000.0 
:'[1.2 1300.0 

7.3 900.0 
48.4 1100.0 
16.3 500.0 
10.B 14.0 600.0 
16.3 :8.0 700.0 
76.B 35.0 500.0 

19. " 95,0 t 100.0 
:3.9 10~,O 1300.0 
:7.9 92,<) 1600.0 
91. 1 98.0 :300.0 
'5.4 :300,0 
75 •. ) :~00.0 

t 18. a ~:OO. 0 
42.9 : :00. 0 
41.0 1000.0 
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DYE STUDY 

PARFR-360 
(1985-1986) 

29 Women Studied 

No. Volunteer Date samelina Position 
Supine St3n il19 ~at~ 

1 AK 11/1.8/85 U U I 
2 CM#l 11/18 U I I 
3 CM#2 11/21 U U I 
4 AA 11/22 U A A 
5 LC 11/25 U U U 
6 OS 11/25 A U A 
7 Me 11/25 A I A 
8 MG 11/26 A A A 
9 PS 11/27 A A A 
10 LW 11/27 A I U 
11 PK 12/2 U A A 
12 KS 12/2 A A U 
13 DOR 12/2 A A A 
14 AV 12/3 I A A 
15 DR 12/3 I A A 
16 KM 12/3 A A A 

17 MP 12/3 A A A 
18 MKL 12/4 A A A 
19 LP 12/5 A A A 
20 MK 12/5 A A A 
21 RB 12/5 A A I 
22 MW 12/9 A A A 
")1 
L~ WN 12/10 A A A 
24 SA 12/11 A A P. 
25 DC 12/12 A A P. 
26 DB 12/1? U A U 
27 RG* 12/12 U* U* U* 
28 PC 12/16 A A A 
29 5S ]? /17 A A A 
30 BB 12/18 A A U 

*Fai lure to sample due to anatomical position of cervix. 

Abbreviations used: lJ=unacceptable 
A=acceptable 
I=inconclusive 



SAMPLING DYE STUDY DATE 11/18/85 

Kame A.K. 
Education Background 2 years of college 

Age ____ 2_3 ______________ __ 

Medications Ortho Novum 7-7-7 Oral contraceptives 
LMP Sllppnsc.d.tu...bc--LlLiO FREQUENCY 28 days OUfu .. TIOlH - ~j days 
Problems with rnennco __________________________________________________ __ 

Gravida 0 ------------------- ---------------------"--------
Position of cervix facing dOIJl1, cen~ered. ______ , 
Length of vagina ______ ~_v_e_r_3~g~~ _____________________ __ 
Amount of mucus Smdll 

POSITION 

SUPINE 

STANDING 

SQUA'ITING 
Full Squat 

SYMBOL 

VlIZ/LJ 

1\\\\\\1 

I::~·.::I 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SMfPLING 
ORDER DYE 

1 

2 

3 

Hethylene 
Blue 

Methylene 
Blue 

Iodine 

A 

c. 

LOCATION OF 
DYE CONCLUSION 

Section A-On edge Unacceptable 
of cervix. 

Section A-On edge Unacceptab~ 
of cervix 

Section A/B - Near Inconclusive 
as. See Enaminer's 

Comments 

B 

D 



Page 2. 

Questions: 

1. Can you feel your cervix using this device? No. Cervix does not feel more 
sensitive than other part of vagina. 

2. In which position was it easier to reach cervix? 

3. What position was most comfortable when inserting device? 

Volunteer's Comments- In all three positions, when putting in device she felt 
a resistance before reaching end of vagina. Imen she put more pressure on 
the device, the device went in farther. 

Examiner'u C~entB- Tile color of the iodine may be too similar to the color 
of the walls of the vagina to be able to detect. For the next person, r 
will try using more iodine on the swab. 



SAMPLING DYE STUDY DATE 11/18/85 

Name C. M. III Age 25 
Education ~ackground _______________________________________________ _ 

HedicationB ____________________ =-________________ ~~~~~-----------
LMP_~l !9j8..L___ FREQUENCY---=2-=!..5~d as!.,;y~s~___ DURA TION ~..-d-'l,'l,USL--_ 
Problema with mensco Severe cramps on first day of menses. 

- -------------------------Gravida_l __ 
POB i t ion of cen _,= ____________________________________ _ 
Length of vagina ____________________________________ _ 
Amount of mUCUB _____________________________________________ __ 

POSITION 

SUPINE 

STANDING 

SQUATTING 
Full Squat 

SYMBOL 

VllZZ/l 

f\\\S\\J 

I::~·.::I 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER DYE 

1 

2 

3 

A 

Methylene 
Blue 

Iodine 

Methylene 
Blue 

LOCATION OF 
DYE CONCLUSION 

Section A/B 2 cm Unacceptable 
from face of cervix. 

No dye found InconcluSi~ 

No dye found Inconclusive 

B 

D 
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Questions: 

1. C~n you feel your c~rvix using this device? 

2. In which position was it easier to reach cervix? Supine 

3. What position was most c01Ilfo .. 'table when inserting device? 

Volunteer's Comments- She cou Id not te 11 if she was touching cervix. but 
she did feel pressure after the device was pushed in as far as it would 
go. 

Examiner's Comments-



SAMPLING DYE STUDY DATE 11/21/85 

Name C. H. 112 Age __ ~2~5 ________________ __ 
Education Background __________________________________________________ _ 
Hedication8 ______________________________________________ ~=_--------
LMP 11/9/85 FREQUENCY_-'2:.::5:..-..:=d=a..:....v~s __ DURATION 4 da vs 
Problema with mensep __________________________________________________ __ 

Gravida -----------------------------------------------------------------Position of cervix: Fac ing down i CE itc~red 

Length of vagina Average, approximately 5". 
Amount of mucus __ t~\~b~u~n~d~a~n~t ____________________________________________ __ 

POSITION SYMBOL 
SAMPLING 

ORDER DYE 
LOCATION OF 

DYE CONCLUSION 

SUPINE WII/] 1 ~Iethylene 

Blue 
Section D-On face Unacceptable 
of cervix, near as. 

STANDING 

SQUATI'ING 
Full Squat 

K\\\\\J 

t::~·.::1 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE A 

2 Gentian 
Violet 

Sec t ion B-Part 1 y Unacce ptab 4 
on face of cervix, 
and partly on side 
of cervix. 

3 Lugol's Dye not found Inconclusive 
Solution 

{contains Iodine} 

D 



Page 2. 

Questions: 

1. Can you feel your cervix using this device? Yes. See Volunteer Comments 
for explanation. 

2. In which position ~aB it easier to reach cervix? Supine was easiest; squatting 
was the most difficult position in reaching cervix. 

3. What position was ~ost comfortable when inserting device? Supine was most 
comfortable. Squatting was least comfortable. 

Volunteer's Cocments- The first time she did this experiment on 11/18, she could 
not tell she was touching specifically her cervix. But now, possibly because 
of previous practice, she recognizes the feeling of touching her cervix. 

Examiner's Comments-



SAMPLING DYE STUDY DATE 11/22/85 

Name ____ ~A~.~A~. ____________________________ __ Age 29 
Education Background ________________________________________________ _ 
Hedication9 __________________________________________________________ _ 

LMP 11/121RS FREQUENCY..!:2~8~d=t..Clyl_:S"__ ____ DURATION 3 days 
Problems with menses __ ~N~o~n~e~ ________________________________________ _ 

Gravida ___________________________________________________________ __ 

Position of cervix __ ~f~a~c~i~n~e~d~o~w~n~. ____________________________________ _ 
Length of vagina AYCril~e (Approximately 5") 
Amount of mucus ~S~m~aul~l~il~m~Q~lI~n~t ________________________________________ __ 

POSITION SYMBOL 

SUPINE VlZZlJ 

STANDING f\\\\\\J 

SQUATTING t· ..•• '1 ...... 
Full Squat 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER 

1 

2 

3 

A 

c. 

DYE 

Indigo 
Carmine 

Gentian 
Violet 

Hethy-
lene 
violet 

B 

D 

LOCATION Of 
DYE 

Section B- On 
Upper part of 
s ide of cervix. 

Section C/D-lcm 
away from cervix 
at posterior fornix. 
Also, a little near 
os. 

CONCLUSION 

Unacceptable 

Acceptabl 

Section C/D-lem Acceptable 
away from cervix 
at posterior fornix. 
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Questions: 

1. Can you feel your cervix using this device? Yes. She feels pressure when 
reaching her cervix. 

2. In which position was it easier to reach cervix? The device was easier to 
insert in squatting and standing positions. 

3. What position was most coafortable when inoerting device? In supine position, 
she did not feel the pressure that she felt in the other two positions when 
inserting the device. 

Volunteer's Comments- The procedure was not difficult. 

Examiner's Commenta-



SAMPLING DYE STUDY DATE 11/25/85 

Nama L.C. Age~2~4 __________________ _ 
Education Background 3rd year in Dental School 
HedicationoOrtho Novum 7-7-7 oral contraceptives. Also just finished taking penicillin 
LMP 10/30/85 FREQUENCY--=2.:;.8-=d ao:,..yL..:;s'---__ _ DURATION4 drlvs 11/22/85 
Problema uith menBeB __ ~~~o~n~e~ __________________________________________ __ 

Gravida. __ ~O~ __________________________________________________ . ________ __ 

Position of cervix Facing down; slightly off center on her right ~ 
Length of vngina ~A~v~e~r~<~lg~e~,~a~p~p~r~o~Y~.~ir~n~a~t~e~l~v~5_"~. ______________________ ___ 
Amount of mucuo Small 

POSITION 

SUPINE 

STANDING 

SQUATTING 
Fu11 Squat 

SYMBOL 

Vl/on 

!\\SSSSJ 

'I .... -I ' . , .. . 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER 

1 

2 

3 

A 

c. 

DYE 

Indigo 
Carmine 

LOCATIOEI OF 
DYE 

SectionBjl-2cm off 
from cervix-on neck 
of cervix. 

Methylene Section B-Same as 
supine 

Gentian 
Violet 

{3 

D 

Section B-Same as 
supine 

CONCLUSION 

Unacceptable 

Unaccep 

Unacceptable 
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Questions a 

1. Can you feel your cervix using this device? No. She just went as far as the 
device would go. She did not even feel pressure when reaching end of vagina. 

2. In which posit Lon was it eaaier to reactJ cervix? All were about the same. 

3. What position was most comfortable when insertinr device?sranding was the 
most comfortable because she could easily see what she was doing. 

Volunteer's Comments- "It was real easy." 

Examiner's Comments- For the standing position, first we used Lugol's Solution, 
but I could not find this dye. We repeated this position 
and used Hethylene Blue. 



SAlIfPLING nm STUDY DATE 11/25/85 

Naue D.S. Age 28 
Education Bnckground 1st year MediGal Student 
He d i Cll t i on d. S e p t r a (l tab 1. e t g~fJ.t.s.;e.1.r---.J;;e~all.c .... hL..J:8u;e;....:Xu.uUa;L.o]L--Ijun.LJt..je;;..Jrl...Jc-J0~I:z:' J::::' ~9 et;...L.) ____ _ 

IJtiP \I/II/~S FRRQUENCYAyerage 29 days DUilATI09_1L.d.a.3-iL-Ys"'--__ 
Probleos with n.~nae1l Since la~JJDle of mantha, averagf: freqllC.n.C..¥-.a.Lmenses has be~ 

35 days. Severe cramps on tiI:.aL_d.ilY of ..p.e..r:..i.nd. ~1j 1 d ,-L1.IllPS a day or two before mE 
Gravida. __ ~O~ _____________________________________________________ ___ 

Position of cervix Pacing doyn . to the kft. PO'3itjoned off c('.n.t..e.r--'lll her left side 
Length of vagina Average Ca),wro){imately 5") 
Amount of mucus ~oderJJ.t~e __________________________________ _ 

puSITION 

SUP INK 

STANDING 

SQUATTING 

SYMBOL 

VIllI a 

K\\SS'\J 

It .. • • '1 .. , ... 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAJ1PLING 
ORDER DYE 

1 

2 

3 

Indigo 
Carmine 

Lugol's 
Solution 

Gentian 
Violet 

A 

c. 

LOCATIon Oli' 
DYR 

Section C-Touching 
edge of cervix, and 
a little under cervix. 

CONCLUSION 

Acceptable 

Section A-Touching edge Unaccept 
of cervix, and 1 cm. away 
from cervix. 

Section A/C-Touching Acceptable 
edge of cervix, and 
1 cm. away from cervix. 

\3 

D 
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Quell tiODII I 

1. t:an you feel your cervix uoing this device? Yes. She feels pressure 
when reaching cervix. 

2. In which position vaG it eaoier to reh~b cervix? Supine and squatting. 

3. What pooitiou vnf moot coafortable when iuoertiug devi~e1 Supine was most 
comfortable. Squatting was awkward, but it was easy to r~~ch cervix in this 
p'."s i t ion. 

Volunteer'fl Cm.::.:::::nto- The slight curve in the device makes it easier to ~nsert as 
opposed to the applicators used to insert medications for vaginal infectionq. 
These applicators are straight. 

Exaainer'B Cacmento-



SAMPLING DYE STUDY DATE 11/25/85 

N~ M.C. Age 4L_ ____ _ 

Education Background Co lIege. She is presen t ly a ~Yr:!...e Phy'~is:ian's a~sistanl 
Hedicationo _~N~o~n~e~ __________ -=~ __ ~~~ ________ ~~=~~~ __________ _ 
LMP 11/13/85 flllliQUENCY 28-30 days DUUATIorJ __ -:;3--=.d;::.a.L,;ys"'---_ 
Problema vith mensen Slight 1 day dvsmennorrhea (cr:1!nps_ ..... ) _______ _ 

Gravida 1 
--~~-------------------------------------------------------------

Position of cervbr Facing dOlm; centered. Large cervjx. 
Length of vagina Average (!\pproximatdy 5") 
Amount of mucuo ~A~b~u~n~d~allD~t __________ . __________________________________ _ 

POSITION 

SUPINE 

STANDING 

SQUA'ITING 
Full Squat 

SYMBOL 

VIIlln 

&\\\\\1 

, ...•• '1 .. , ... 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER 

1 

2 

3 

A 

c. 

DYE 

Indigo Carmine 

Lugol's 
Solution 

Gentian Violet 

B 

D 

LOCATION OF 
DYE CONCLUSION 

Sections A Acceptable 
and C, just 
off of cervix -
mixed ill mucus. 

Sections A/B fnconclus 
on face of cervix 
near os. Hixed 
in mucus. 

Acceptable Section C, 
Posterior 

fornix area
mixed in mUL:Us. 
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Questions I 

1. Can you feel your cervix using this device? Sh f 1 l'k h e .ee s 1 e s e is touching a 
more sensitive area when she reaches her cervix with the device. 

2. In which ponition va~ it eaoier to reacb cervix? 
reach cervix in the squatting position, 

It was definitely easier to 

3. What pooition WHO moat c.oafortable vhen inserting devic~? Lying down. 

Volunteer's CaMmenta-

Exaainer'3 Ca.ments- The results from the standing position were inconclusive 

because the color of the LugoJ's Solution blended in too much with the skin. 



SAHPLING DYE STUDY DATE 11/26/85 

Ra.e 
------------------------------~--~~--Education Background 2nd -1.c __ a_r_M_e._d_i_c_3_l_S_t_ti_d_e_n_t _____ . ______ _ 

M.G. Age24 ------------------------
H~dicationo None 

------.--~-------------~--
LMP 11/13/85 FImQUENCY1~42 .:..d.:;:c.ClV"-S"---__ mro..ATION4- 5 days 
ProbleI;t£) viti; \'::;cnfJCO Very irregular 

Gr~v{du No comment --'-.C.c.:c.:.:.:..::.....::..::.....: ______ _ 

Pooitiou of c~rvi2:: probably retroverted 
Length of vaginG. l.onger than dverage 
Amount of mucuo Abundant 

~---------------------------

POSITION SYMBOL 
SAMPLING 

ORDER DYE 
LOCATIOIi OF 

DYE CORCLUSIOR 

SUPINE 

STANJHNG 

SQUAITING 
full Squat 

VJ7Ln 

I' • . • • 'J .. , .,. 

ILLUSTRATIOR OF 
CERVIX AND LOCATION 

OF DYE 

1 

2 

3 

A 

c. 

Indigo Section A/C just off 
Carmine cervix, and a little 

edge of cervix. 
mixed in mucus. 

Methylene Dye not found 
Blue 

Gentian 
Violet 

Same as Supine 

8 

D 

Dye 

of Acceptable 
on 
was 

AccePta~ 

Acceptable 
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Questions I 

1. Can you feel your cervix using this 
sensation when she touches cervix. 
lying down, but not when standing. 

device? Yes, She feels a sharp 
She felt this when squatting and 

2. In which position was it easier to reach cervix1Squatting 

3. What position was most c~fortahle when inserting device? Standing 

Volunteer's Co~nt8- The device tended to push out, especially when squatting. 
She had to use a little force to keep device in place. 

Exaainer's Cocments- Cervix was hard to find. Vagina was longer than average; 
And I had to rlirect speculum upwards a little. 



SAMPLING DYE STUDY DATE 11/27/85 

fmae P. s. Age .... Z .... 3L.-________ _ 

Education Background ~~s~Q~c~i~a~t~e~s~d~e~g~r~e~e~IML~T~.----------------________ __ 
MedicationfJ Ortho Novum /-7-7 oral CODktaCeptjyes 
LMP supposed to be ill lcYImQUKNCY-2.8. days DURATION 1- 3 days 
Probles8 ~ith ~naC5 __ ~r~~o~n~e~ ___________________________ . ____________ __ 

Gravida'~OL-__________________________ ___ 

Pooition of cervin: Fae i..n~_5.imm...;--"i. J itt J e_ctfLrenter on her 1 e Ft 
Length of vagina Ayerage (apprQ..uml<.li1.J..t.J;;.f'...I.l+Y--J.5_"..L)~_. __________________ _ 
Amount of mucun --'S.uffiwa ... lolo....l .... _______ _ 

POSITION SYMBOL 
SAMPLING 

ORDER DYE 
LOCATIOfi OF 

DYE CONCLUSION 

SUPINK 

STANDING 

SQUATTING 
Full Squat 

va/Ill 

fS\SS\! 

, •.. • • .J •• , ! •• 

ILLUSTRATION OF 
CERVU AND LOCATION 

OF DYE 

2 

3 

A 

c. 

1 Methylene 
Blue 

Indigo 
Carmine 

Gentian 
Violet 

B 

D 

Section C-in posterior 
fornix area. 

Section C-in posterior 
fornix area. 

Section A/C-just off 
of face of cervix. 
extending a little 
into fornix area, 

Acceptable 

AccePt1 

Acceptable 
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Questions: 

1. Can you feel your cervix using this device? She feels pressure when reaching 
back of vagina. 

2. In which position was it easier to reach cervix? Supine and standing. 

3. What position was most comfortable when inserting device? Standing 

Volunteer's Comments-

Examiner's Comments-



SAKPLIm:;: DYE STUDY DATE 11/27/85 

lfaJlille L. w. Age 21 
Education Background ~P~r~e~s~e~n~t~lLy~i~n~2~n~d-Ly~e~a~r~0~f __ N~u~r~s_i~n~g~S~c_h_o~o~l ________ __ 
Hedicationn None 

~~~.------------------~~------------~~-=~~~~--------LMP 11/8/85 FREQUENCY 28 days _ DtrnATIOR 4-5 days 
Problems vith menses Slight cramps on first day of pe_r_i_o_d_. __________ __ 

Gravida a 
--~-------------------------------------------------------------Poeition of cervix Facing down, centered 

average, approximately 5 inches Length of vagina 
AJ30unt of mucus Abundant 

SAMPLING LOCATIOH OF 
POSITION SYMBOL ORDER DYE DYE CORCLUSION 

SUPINE 

STANDING 

SQUATTING 
Full Squat 

VllZZIl 

&\\\\\1 

l' .... -) .. , .. . 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE A 

c. 

1 Indigo Section D-some just off Acceptable 
Carmine of cervix; some on cervix 

2 

3 

Methylene 
Blue 

Gentian 
Violet 

No dye found. 
see examiner comments. 

Section A-On neck of 
cervix, about 1 cm. 
away from cervix. 

B 

D 

Incone 

Unacceptable 



Page 2. 

Que!ltiODOJ 

1. Can you feel your cervix using this device? She feels a slight pressure when 
reaching end of vagina. Also, she feels a more sensitive area which could be 
the cervix. 

2. In which pooition was it easier to reach cervix? stand ing 

3. What position was most c08fortable when inserting device? Lying down 

Volunteer's Couaents-

Exaainer'a COil:::llr~nt8- It seemed that it was hard for her to hold herself up in the 
squatting position. She did the standing position twice. The first time I could 
not find the dye. The second time I found a little dye in the same area as in 
the lying down position. This, however, looked more like Indigo Carmine than 
Methylene Blue. 



SAMPLING DYE STUDY 

Na.e P.K. 
Education Background Master's Degree. 
HedicationSTbllprofen. 600mg - 3 times a 
LKP )) /?5/85 FREQUENCYr[s!!ally 
Problems with mennes Trregllla r for last 

DAT!12/2/85 

Age_3~5~ ________________ __ 

She works as a busjness man.ag,e,r"., 
day 
40 days DURATION 3 days 
six months Last interval between periods 

was 3 weeks Tnterval before this was 2 months 
Gravida.~? ______________________________________________________________ __ 

Position of cervix Facing down' J Ii nle off cpnter on ber left side Large cervix. 
Length of vagina Average· 1 en~th t,bQlw average I,'; dtb 
Amount of mucus ~loder.1teU,bl!nd,1nt 

POSITION SYMBOL 

SUP INK VOIIll 

STANDING &\\\\\J 

SQUATTING " ...• -I .. , .,. 
Half Squat 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING LOCATIO~ OF 

A 

c. 

ORDER DYE DYE CONCLUSION 

1 Methylene Blue Section A - Unacceptable 

2 Indigo Carmine 
+4 

3 Gentian Violet 

D 

off of cervix. 
some dye near 
os mixed in mUCUR, 

Could not find Acceptable 
dye the first 
time. Repeated 
after squatting 
position and found 
in Sllme area llS squat-
ting position. 

Section Alc, Acceptable 
just off of 
cervix (posterior 
fornix) 
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Questionss 

1. Can you feel your cervix using this device? Yes. She feels pressure when 
reaching cervix. 

2. In which position was it easier to reach cervix? They all were equal. 

3. What position was most coafortable when inserting device? Supine. Squatting was 
uncomfortable in that it was hard to hold herself up. 

Volunteer's Commento-

Examiner' 9 CO~lents- It was hard to find dye because she was overweight and 
there were alot of folds of fat. She did the lying down position first and I 
had not anticipated this problem. I had used a medium speculum and may have 
been able to see better with a large speculum. Consequently, with the 
lying down position there may have been dye inbetween the folds in Section 
C which would have made the result acceptable. I probably could not find 
the dye with the standing position because of this problem. However, for 
both the squatting and standing positions I used a large speculum and I used a swab 
to search for the dye. t\lso, I am fairly sure that I saw Indigo Carmine 
the second time she tried the standing position, although it was difficult 
distinguishing the blue from the Gentian Violet. 



SAMPLING DYE STUDY OAT! 12/2/85 

N81IIIe K. S . Age 24 
Education Background __ P_r_e_se_n __ t~ly~-in __ M_e_d __ ic_a __ I_S_c_h_o_o_I ____________________ ___ 
Medications None 
LMP 11/15/8~5~--------~F=RE=Q~UE==N~cy~~JO~dr.a~y~s~----------~D~:m~~~T=I~O=N~5~d~a~y-s-----

Problemn with menses Slight cramptng on first day of menses -----------------------------------------------
Gravida a 
P08itiou---o~f--c-e-rv~ix--~SI1;i~g~h~t~r~e~t~r~o~v~c~r·t~e~d~u~t~c=rt~l~s-------------------------

Length of vagina Average (Approx ima tc 1 y 5" ) 
Amount of mucus Abundant ---------------------------------------------

POSITION 

SUPINE 

STANDING 

SQUATTING 

Half Squat 

SYMBOL 

VII//n 

!\\\\\'\J 

I- ... • -, .. , .. . 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER 

1 

2 

3 

A 

c. 

DYE 

Indigo Carmine 

Methylene Blue 

Gentian Violet 

D 

LOCATION OF 
DYE 

Section Ale 
in posterior 
fornix area 

Same as 
supine 

Same as 
supine; but 
more towards 
A section than 
C. 

CONCLUSION 

Acceptable 

Acceptab Ie ~ 

Unacceptabll 
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Question •• 

1. Can you feel your cervix using this device? She did not feel it when she was 
squatting, but with the other two positions she did. 

2. In which position was it easier to reach cervix? Supine. In this position s 
definitely could feel her cervix. 

3. What poaition was moat coafortable w'~en inserting device? Standing. 

Volunteer's C~nt8- "Squatting and using wall to support yourself makes a person 
feel like an anima1." She suggested sitting on the edge of a stool. 

EX-'Sll_ner's Comnenta- This person squatted slightly, unlike the others before heI 
wbo squatted all of the way down. Future volunteers ,·,i.ll squat halfway down. 



SAMPLING DYE STUDY DATE 12/2/85 

Name K.S. Age 24 
Education Background __ P_r_e_s_e_n_t_1~y __ i_n __ H_e_d_i_c_a_l __ S_c_h_o_o_1 ______________________ _ 
Medications None 
LHP 11/15/~~5~---------F~RE~~Q~UE~N~C=y~3rrO~d'-a~y~s------------D-U-RA--T-IO~N~5~d-a-ys------

Problems with menses Slight cramping on tirst--cray of menses 

Gravida 0 
P06itio-n--o~f~c-e-r-v·~i-x---S~rlTi~glr.l~t~l"7e~t~r7o~v7e~r7t~e'd~ll~t~e~r~u-s----------------------------

Length of vagina Average (Approximately 5" ) 
At.'lount of mucus Abundant --------------------------------------------------

POSITION 

SUPINE 

STANDING 

SQUATTING 

Half Squat 

SYMBOL 

VI///J 

f\\\\\\1 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER 

1 

2 

3 

A 

c. 

DYE 

Indigo Carmine 

Nethylene Blue 

Gentian Violet 

B 

D 

LOCATION 01-' 
DYE 

Section Alc 
in posterior 
fornix area 

Same as 
supine 

Same as 
supine; but 
more towards 
A section than 
c. 

CONCLUSIOf 

Acceptable 

Acceptable 

Unacceptable 
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Questions: 

1. Can you feel your cervix using this device? She did not feel it when she was 
squatting, but with the other two positions she did. 

2. In which position was it easier to reach cervix? Supine. In this position she 
definitely could feel her cervix. 

3. What position was most cOEfortable when inserting device? Standing. 

Volunteer's Comments- "Squatting and using wall to support yourself makes a person 
feel like an .:mirnal." She suggested sitting on the edge of a stool. 

Examiner's Comments- This person squatted slightly, unlike the others before her 
whQ squatted all of the way down. Future volunteers will squat halfway down. 



SAMPLING DYE STUDY DATE 12/2/85 

Name D.O.R. Age ____ ~2~9 ______________ ___ 
Education Background ______ 2~y_e~a~r_s __ o~f~c_o_1_1~e~g~e ___________________________ __ 
H~dicationa __ ~N~o~n~e~ ________________________________ ~ __ ~~ __________ ___ 
LMP 11/21/85 FREQUENCY 28 days DURATION 5 days 
Problems with menses __ ~U~s_u~a~1~1~y~h~c~a~v~v __ b~1~e~e~d~i~n~~~; _________________________ __ 

Gravida ~) ___________________________________________________________ __ 
Position of cervix Pac ing dOI'1ll and ccnt=-c=-r=-e_'d=--_______________________ _ 
Length of vagina ~A~v;e~r~a~g~e __________________________________________ _ 
Amount of mucus ~forlerate 

----~~~~~---------------------------------------

POSITION 

SUPINE 

STANDING 

SQUATTING 
HALF 

SYMBOL 

VROn 

I\\\\\\J 

I: : ~ e. : :J 

ILLUSTRATION OF 
GERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER ---

2 

3 

A 

c. 

DYE 

Indigo 
Carmine 

Nethylene 
Blue 

Gentian 
Violet 

B 

D 

LOCATION OF 
DYE 

Section A/C 
Posterior fornix 
area, near cervix 

Same as supine 

Same as supine 
but maybe more 
in Section A 
than C. 

CONCLUSION 

Acceptable 

Acceptable 

Acceptable 
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Questions: 

1. Can you feel your cervix using this device? Yes. It feels like pressure. 

2. In which position was it easier to reach cervix? Supine 

3. What position was most comfortable when inserting device? Supine 

Volunteer's Comments-

Examiner's Comments-

lfuen squatting, she accidentally started removing self-sampling device before 
pulling swab back in the tube, and before turning the device. Then she 
pushed device back in all of the way and repeated the procedure the correct 
way. 



SAMPLING DYB STUDY DATE 12/3/85 

Naae. ______ A_._V_. __________ ~~~--------------
Hducation Background ___ B~.~S~.~D-e~g~r~e~e--~~----~--~~--~----------------
Hedicationo Tegretol - 1400 mg/day, Hebaral - 300 mg/day 

Age 

LHP 11/14/R5 FP~QunNC{av~35 days DURATION8-12 days 
Problemn \.lith menueo Irregular; frequenc v ranges from 31-38 davs. 

Gravida 
Position of cervix: facin[~ down; Positioned a little off center. 
LenBth of vagina Average - 5" 

Cervix was facing 
toward left side. 

Aaount of mucus ~~~a~l~l _________________________________________________ _ 

POSTTIOR 

SUPINE 

STANDING 

SQUATTING 
Half Squat 

SYMBOL 

WIlJ 

1\\\\\\1 

I' ... · ., .. , .. . 

ILLUSTRATION OF 
CERVU: AND LOCATIOII 

OF DY!: 

SAMPLING 
ORDHR 

3rd 

2nd 

1st 

A 

c. 

DYE 
LOCATION OF 

DYE CONCLUSION 

Gentian 
Violet 

Sections A,C, and Inconciusivi 
D. Allover right 
side of cervix, and 
next to cervix. 

Methylene Section C-
Blue Posterior fornix 

area; Right side 

Indigo 
Carmine 

D 

Section C
Posterior fornix 
area; Right side 

Acceptal 

Acceptable 
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Qor.atioo8J 

1. Can you feel your cervix using this device? Cervix feels more sensitive. 

2. In vhich poaition vas it easier to reach cervix? Standing was the easiest. 
She definitely felt she was at cervix when she was standing. Lying down was 
the most difficult. 

3. What position wao moot comfortable when inoerting device? Standing was most 
comfortable; Lying was least comfortable because it was awkward. 

Volunteer's Comments-

Exaciner'o Co~aenta- She performed the standing position twice, because the first tj 
I was not sure I found the Methylene Blue. I did find some blue dye, but I thought 
this was Indigo Carmine left from previous position. This was the first volunteer 
that I emphasized the idea of trying to get "underneath" cervix, and to try to push 
down on device when going in. This technique will probably help volunteers reach 
the posterior fornix. I will continue to emphasize this for future volunteers. 



SAMPLING nm STUDY DATF 12/3/85 -------

Na.e D.R. 20 

Education Background _ Presently in 3rd year of college. 
Hedications Non~ ___________________________________________________ ___ 

LMP 11/13/85 FREQUENCY 28 days DURATION 6 days 
Problema with m-ensea Heavy bleeding in_beginning of menses. Cramps 
on fi r s t d a ~LQ_L~n.,-,s,-,e,-"s,-,. __ 
Gravida 0 ___ __ 
Position of cervin llung down. a little off center Qn her left side. 
Length of vagina Average (t\~H~rQxj.m51tely 5") 
Amount of mucus ~allL.~N~Q~d~e~r~a,~t~e ______________________________________ __ 

POSITION 

SUPINK 

STANDING 

SQUATTING 
Half Squat 

S"(HBOL 

VZlZZ71 

" ..... , •• , ! •• 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER 

3 

2 

1 

A 

c. 

DYE 
Gentian Violet 

Methylene Blue 

Indigo Carmine 

B 

D 

LOCATIOR OT! 
DYE 

Allover and 
around cervix 

Section Dj 
Posterior 
fornix 

Section Cj 
Posterior 
forn i x 

CONCLUSION 
Inconclusive 

Acceptable 

Acceptable 
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Questions, 

1. Can you feel your cervix using this device? When lying down, she was able to feel 
her cervix the most. When squatting, she couldn't tell if she touched her cervix 
or not; she just pushed the device until it would not go any further. 

2. In which position wan it easier to reach cervix? The device was the easiest to 
control when she was lying down. It was the hardest to control when she was 
squatting. 

3. What position van moot comfortable when inserting device? Lying down was most 
comfortable. 

Volunteer's Co=ments-

Examiner's Comments- Results from supine position were inconclusive because the 
Gentian Violet may have spread allover cervix due to the high concentration of 
this dye. 



SAMPLING DYE STUDY DATE 12/3/85 

Haae K.M. Age __ ~1~8 ________________ __ 
Education Backgroaad ~1~s~t~y~e~a~r~o~f~c~o~1~1~e~g~e~ ____________________________ __ 
Medications ~N~o~n~e~ ________________________________ ~==~~~ __________ __ 
LMP 11/13/85 FRRQUKNCY23-24 days DURATION 3-4 days 
Probleuo wlth ~n8e8 Irregular sometimes (sometimes period is delayed 1 week. ;' 

Gravida 0 
--~--------------------------------------------.-----------------Pooition of cervi:x facing down and forward; cervix was positioned off center on her 11 

Length of vagina Shorter than average s: 
Amount of mucuo Moderace/Small 

--~~~~--~~------------------------------------

POSITION 

SUPINE 

STANDING 

SQUATTING 
Half Squat 

SYMBOL 

K\\SSSl 

I' ... • ., .. , .. . 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING LOCATION OF 
ORDER DYE DYE CONCLUSION 

Jrd Gentian Violet Sections A,B,& 
D. All over and 
around cervix. 

Inconclusive 

2nd Methylene Blue 

1st Indigo Carmine 

Section A/C. just Acceptab~ 
off of ceo::-vix. 
Right side. Extending 
to posterior fornix. 

Section A/C Acceptab 
just off of cervix. 
Right side. extending 
into posterior fornix. 

A B 

c. D 
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Question. I .. 

1. Can you feel your cervix osing this device? Yes. She can feel around cervix whet 
she is turning device. 

2. In which position was it easier to reach cervix? All were equal. 

3. What position was moat ca.fortable when inserting device? Squatting. 

Volunteer's Coaments-

Exaainer's Coaments- Gentian Violet may have spread allover cervix because it is mo 
concentrated than the other dyes. 



SAMPLING DYE S"tuDY DATE 12-3-85 

Baae M. P. Age 21 
Education Background Presently in 4th year of college. 
Medications Tetracycline (low dose) 
LKP 11/4/85 FREQUENCY 23-27 days DURATION 6-7 days 
Problema with weDseo Usually moderate cramps first day of period. 

Gravida 0 
--~~---------------------------------------------------------Position of cervix __ ~f~a~c~i~n~g~d~o~w~n~ __ . ________________________________ __ 

Length of vagina 91. longer than usual. 
AmrIount of mucus sma 11 

SAMPLING LOCATIOR OF 
POSITION SYKllOL ORDEIl DYE DYE ----

SUPINE VOII/J 2 Methylene Section A, C, 
Blue and D next to 

cervix 

CONCLOSION 

Acceptable 

STANDING f\S\\\\J 3 Gentian 
Violet 

Section C, next Acceptable 
to cervix 

SQUATTING 
Half Squat 

I' ... • '1 .. , , .. 

ILLUSTRATIOR OF 
CERVIX AND LOCATION 

OF DYE A 

c. 

1 Indigo 
Carmine 

B 

D 

Section C, Acceptable 
next to cervix 
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1. Can you feel your cervix using this device? Yes. It feels like pressure; 
and when she pushes on cervix, it is uncomfor~able. 

2. In which position was it easier to reach cerv1.x7Supine 

J. What position was most ca.fortable when inserting device? Supine 

Volunteer's Comments-Squatting was uncomfortable. 

Examiner'o Cocmenta- After dipping swab in Gentian Violet, I wiped off some 
of it on a tissue, (since Gentian Violet was more concentrated than the 
other dyes). This was the first person that I tried this with. I obtained 
milch better results-the dye did not spread as much. I will continue doing 
this for future volunteers. The angle of her vagina was steeper towards her 
back than the average person. 



SAMPLING DYE STUDY DATE 12/4/85 

Name M,K.l. Age _______ 3_1 ____________ __ 
Education Background ____ ~B~ac~h~e~l~o~r~o~f~A~r~ts~d~eogr~e~e~ ____________________ ___ 

Hedicationo~~N~own~e----_=~_=~=_~~~~~~----~~~~~---------
LMP 11/21/85 FREQUENCY 25-28 days DURATION_ ...... 5c.....\d..u;,a~y"""-s--
Problems with menBeB __ uN~owD~e __________ . ______________________________ ___ 

Gravida . __ ~L---~------____ ----__ ----~~~~~----~----------
POBition of cervix ~ilcing down; ccntcred. Cervix is larger than average. 
Length of vagina __ A~y~c~r~a~g;~c __________________________________________ _ 
Aaount of mucus __ wA~b~\J~n~d~aun~t ________________________________________ __ 

SAMPLING LOCA'rIOG OF 
POSITION SYMBOL ORDER DYE DYE CORGLUSIOll 

SUPINK 

STANDING 

SQUATTING 

Half squat 

Vll//a 

&\\\\Sl 

\- .... -I 
•• , ! •• 

ILLUSTRATION OF 
CERVU AND LOCATION 

')F DYE 

2 

3 

A 

c. 

Methylene 
Blue 

Gentian 
Violet 

Indigo 
Carmine 

B 

D 

Sections C 
and D, Posterior 
fornix 

Section D 
posterior 
fornix 

Section C, 
posterior 
fornix 

Acceptable 

Acceptable 

Acceptable 
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Questions I 

1. Can you feel your cervix using this device? She feels pressure when reaching 
cervix. 

2. In which position was it easier to reach cervix? Supine. "When lyng down there 
was more room to get underneath cervix. This may be because gravity was not 
causing organs to push down on cervix.as much as with the other positions." 

3. What position wan most comfortable when inserting device? Supine. 

Volunteer's COIIIlDents- When lying down it was ea~ier to aim device downward and 
thus to reach po~terior fornix. 

Examiner' 8 Commenta- With this person we changed the procedure. She inserted the device 
with the curve pointing to one side. Then after inserting the swab, she rotated the 
device so that the curve pointed upward. She continued turning it until the curve 
pointed to the other side. This was a 180 0 turn. The rest of the procedure was as uS,pal. 



SAMPLING DYE STUDY DATE 12/5/85 

Na.e, __ ~L~.~P~.~ __________________________ __ 
Education Background ~l~y~e~a~r~o~f~c~o~l~l~e.~~e ____________________________ __ 

Age 40 

Hedication8 ______________________________________ ~~~~~--.---------
LMP 11112/85 FREQUKNCY30 days ayera~e DURATION 14 dayi' 
Problema with men/Je/J IrrG&ulari FreQuency varies between 28 and 35~. 

At end of DeriQd. flQw is very light. s.he bas spotting for about 5 days. 
Gravida __ ~5~---------------------------------------------------------
Position of cervix fJC ing down. centr:(cd. Large cervi x 
Length of vagina _ long _______________________________________ _ 

Amount of muCU8 Hoderate 
--~~~~--------------------------------------------

SAMPLING LOCATION OF 
POSITIon SYMBOL ORDER. DYE DYE CONCLUSIOn 

SUPINE 

STANDING 

SQUATTING 

Half Squat 

VRZZIl 

I' ..• • '1 .. , , .. 

ILLUSTRATIon OF 
CERVIX AND LOCATIon 

OF DYE 

2 

3 

A 

c. 

Indigo 
Carmine 

Section C/O and Acceptable 
partly A. Under cervix 
but not way back in 
posterior fornix 

Methylene Section C and 0-
Blue way back in posterior 

forn ix. 

Acceptable 
See examiner' 
comments 

Gentian 
Violet 

Section C-Under Acceptable 
cervix and in posterior 
fornix. 

B 

D 
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Questionsz 

1. Can you feel your cervix using this device? Feeling cervix feels like a 
"pin pricking pressure." 

2. In whicb position wao it easier to reach cervix1When standing and squatting, 
she felt cervix. She might have been able to feel it when lying down had 
the device been longer. 

3. What pooition wao most coafortable when inserting device1Standing was most 
comfortable. As far as insertion, all were comfortable. 

Volunteer'o C~~ento-She thinks that when she inserted the device the first 
time (lying down), the devlce was not long enough, and this is why she didn't 
feel her cer"vix. 

EXaEiner'o C~ents- For the squatting and standing postions I lengthened the 
swab by pulling it farther out. As a result, she was probably able to reach 
the posterior fornix. She did the standing position two times because the first tirne 
I could not find the dye. 



SAMPLING PYK STUDY DATE 12/ 5/85 

Name M.K. Age 22 
Education Backgroucd 5th year of college 
Medications None 
LMP 11 /18 / 8;:-5;:--------FRE-Q-UE-N--CY-=-~2~I;--d;-Cly s DUP.A TION 5 day s 
Problema with menses Not uSllally; but' last month she had 2 periods in 1 

month due to loss of weight. She has severe cramps in beginning of period. 
Gravida 0 

----------------------------------~ Position of cervix Facing down; centered. 
Length of vagina A little shorter than average. 

-----------------------------~~---------------------Amount of muCU8 Small 

POSITION SYMBOL 

SUPINE VIZ//LJ 

STANDING &\\\\SJ 

I: : : •. : :1 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING 
ORDER DYE 

2 

3 

1 

:-rethylene 
Blue 

Gentian 
Violet 

Indigo 
Carmine 

A 

c. 

B 

D 

LOCATION OF 
DYE CONCLUSION 

Section C- Posterior Acceptable 
fornix 

Section C-On cervix, Acceptable 
and in posterior 
fornix. 

Section C/D Acceptable 
Posterior fornix 
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Questions: 

1. Can you feel your cervix using this device?Yes. When reaching cervix,she feels 
pressure. For all three positions, this pressure sensation felt the same. 

2. In which position was it easier to reach cervix? Squatting 

3. What position waa most comfortable when inserting device?Squatting 

Volunteer's Comments- She thinks squatting is easier because she is accustomed 
to using this position when she inserts tampons. Also, she thinks that squatting 
takes the least effort. 

Examiner's Comments- In both squatting and lying down positions, whe was able 
to get the dye underneath the cervix and far back into the posterior fornix. 
In the standing position, some of the dye was on th~ front of the cervix, and 
also just over the edge of the cervix. She ~ have reached the back of her 
posterior fornix. For her, squatting was probably the best. 



SAHPLIlfG DYE STUDY DATE 12/5/85 
---.;..;....;:...;,....;...:...---

Ra.e R. B. Age 29 
Education Background ____ 2~y_e_a_r_s __ o_f ___ c_o_1_1_e~g~e ____________________________ __ 
Medications None 
LHP 11/19/85 FREQUKNCY.~-28days DURATIOn 5 da~y~s ____ _ 
Problema with menses Some severe and some mild cramps in -;ar:-ry part 

------------------------.--------~~--------~~~--of menses. 
Gravida 1 

Position of cervix laim.e~.c.ulu.m almo..sts..tr.a.ight ahead as opposed..to-the.-usual direqion 
Length of vagina Long. The whole length of device went in. (downv 
AJaount of mucUR ~!oderate 

--~~~~~--------------------------------

POSITION SYMBOL 

SUPINE VlII/J 

STANDING f\SSSS\I 

SQUATTING I: : i ee: :1 
Half Squat 

ILLUSTRATION or 
CERVIX AND LOCATIO. 

OF DYE 

SAMPLIllG LOCATIOn OF 
ORDER 

1 

3 

2 

A 

c. 

DYE 

Indigo 
Carmine 

Gentian 
Violet 

DYE 

Section C-On cervix 
Section C&D-posterior 
fornix. 

Section C-On cervix. 
Section C&D-
under cervix. 

Methylene Section C-posterior 
Blue fornix 

8 

D 

CONCLUSION 

Acceptable 

Acceptable 

Inconclusive 
See examiner' 
comments 

http:taimes.uj
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Questions. 

1. C~n IOU feel your cervix using thf.s device? When lying and squatting, she felt 
pressure-she could not go further. When standing she did not feel anything 
with device. 

2. In which position was it easier to reach cervix? Squatting 

3. What position V4S most coafortable when inserting device?Lying down was the 
most comfortable. Standing was the second most comfortable. 

Volunteer's Comments-

Kxanine~'9 C~nt9- I am not sure if I found the Methylene Blue. I found a little 
blue dye that might have b~en left over Indigo Carmine. This person was very 
obese and found this procedure to be more difficult than average person. She was 
probably able to get underneath cervix better in lying position. In the standi~ 
position, she probably got the dye on the bottom part of the face of cervix; t 
dye might have spread under cervix. 

Cervix was large. Also, she needed a longer device. She may have not reached 
the back of her posterior fornix hecause the device was not long enough. 



SAMPLING DYE STUDY DATE 12/9/85 ---'-"';"""---

RUle M. W. '. Age 33 --------------------Education Background Final year in PhD. program 
Hedicationo Prednizone - 2.5 m 2 times dedI 
LMP 11/25 85 FREQUENCY 26-28 days DURA'TIuR 5-6 days 
ProbleEUl with censes Slight cramps during first day of period. 

Gravida 
--~----~--~~~~--------------------------------------Position of cervix Facing down 

Length of vagina Average (approximately 5") 
Aaocnt of mucus Moderate 7 Abundant 

~~~~~~~~---------------------------------

POSITIOlf 

SUP INK 

STANDING 

SQUATTING 
Half Squat 

SYMBOL 

W771J 

&\\S\SJ 

, .... • -I .. , ... 

ILLUSTRATION OF 
CER.VIX AND LOCATIOR 

OF DYE 

SAMPLING 
ORDER. 

3 

2 

I 

A 

c. 

DYE 

Gentian 
Violet 

Methylene 
Blue 

Indigo 
Carmine 

B 

D 

LOCATIon OF 
DYK 

Section C/O 
Posterior fornixj 

COPJCLUSION 

Acceptable 

also some on edge of 
cervix in Section A/C. 

Section Alc Acceptable 
and some in Section 
BID - next to cervix; 
some in posterior fornix. 

Section AIC Acceptable 
next to cervix. 
Some in posterior 
fornix 
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Questions. 

1. Can yOl~ feel your cervix using this device? Yes. She felt her cervix during the 
lying down position. This is probably because just before this position I put a swab 
under her cervix at the posterior fornix to show her how the pressure should feel 
when she does the procedure. 

2. In which position was it eauier to reach cervix? It was easiest to tell where 
the device was in relation to her cervix when she was in the supine position. 

l. What position wao moet coafortable when inserting device? Squatting 

Volunteer'c Coaments-
The procedure was not painful. 

Kxaainer I S COII'Dent 8- She did the standing posi tion tw ice. The first time she bent the 
device. In section C/O, the Gentian Violet was only found in the back of her posterior 
fornix, The other dyes were found mixed in mucus next to cervix in Section AIC, 
and way back in posterior fornix. Lying down was probably the best position for he~ 



SAMPLING DYE STUDY DATE 12/10/85 

Raae W.N. Age 31 
Education Background ___ G_r_a_d_u~a~t~e __ S_t_u_d_e_n_t ________________________________ _ 

Medicationa,~ __ N~o~n~e __________ ~~ __ ~~vr~~~ ______ ==~~~~~~ ____ __ 
LMP 11/18/85 FREQUKNCY. 26-27 days DURATION __ ~ days 
ProbleDlll with mensea Moderate menstrual cramps on first day of period. 

Gravida.~O ______________________________________________________________ _ 

P08ition of cervix A little off center on her right side. Cervix was facing to her 1 
Length of vagina A little longer than avera~g~e~. ____ _ 
Amouat of mucus Sma 11 

POSITION 

SUPINE 

STANDING 

SQUATTING 
Half Squat 

SYMBOL 

wzn 

&\\S\\J 

I' ..• • '1 , ., ... 

ILLUSTRATION OF 
CERVIX AND LOCATIOR 

OF DYE 

SAMPLING 
ORDER DYE 

2 

1 

3 

Methylene 
Blue 

Indigo 
Carmine 

Gentian 
Violet 

A 

c. D 

LOCATION OF 
DYE 

Some mixed in mucus, 
Section C/D near os, 

CONCLUSION 

Acceptable 

some just under cervix. 
more dye is found way 
in posterior fornix. 

Section D· , some mixed Acceptable 
in mucus just under 
cervix, some way back in 
posterior fornix. 

Sameas standing Acceptable 
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1. Can you feel your cervix using this device? Yes; She f~els pressure when 
reaching cervix. For all three positions, she felt the same type of feeling. 

2. In which position vaa it easier to reach cervix? Squatting - definitedly. 
The most difficult was supine. (see volunteer's comments) 

l. What position was moat comfortable when inserting device? Squatting. She was use 
to this position from using tampons. 

Volunteer's Commento- When lying down, at first she felt she reach her cervix, 
then she pressed down on the device and was able to push device in a little farther. 

Exmainer' 8 CO".cI!enta- I had to aim the speculum in a~_~ downward angle to reach 
to reach her cervix. 
Probably the best position for her is squatting. 



SAMPLING Dm STUDY DATE 12/11/85 

Name S.A. Age._.;,:...3 ..... 1 ________ _ 
Education Background -=2~y~e~a~r~s~o~f~c~o~1~1~e~g~e~ ____________________________ __ 

Hedicationo,~N~o~n~e--------~~~~--~~~----------~~~~~~~--------
LKP 11/29/85 FREQUENCY 28-30 days DURATION 2!, days 
Problems with m~n8e9 Severe cramps first day of period 

Gravida 3 
--'-----

Position of cervix Uterus is retroverted. Cervix was facin~ slightly .downward; centE 
Length of vagina longer than average. 
A.ount of mucus Abundant 

POSITION SYMBOL 

SUPINE WOll 

STANDING f\$S\\\J 

SQUATTING I::~·.::J 

Half Squat 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SAMPLING LOCATION OF 
ORDER DYH DYE CORCLUSION 

2 Methylene Section C - Found Acceptable 
Blue a little in back of 

posterior fornix. 
Also, a little was 
mixed in mucus under 
and on cervix. 

1 Indigo Section C/D Acceptable 
Carmine Probably did not See examiner's 

get way in back of comments. 
fornix. Mostly mixed 
in mucus just under 
cervix, a Ii t t Ie on 
right side and on cervix. 

3 Gentian Section P'/C found Acceptable 
Violet some way in back of 

posterior fornix and 
some mixed in mucus. 

A B 

c. D 
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QuestionsJ 

1. Can you feel your cervix using this device? Yes. It feels like pressure 
when she reaches cervix. 

2. In which position was it easier to re~ch cervix? Supine 

3. What position was most ca.fortable when 
itself, standing was most comfortable. 
cervix in this position. 

Volunteer's Comments-

inserting device? As far as the position 
However, it was most painful when reachin8 

Examiner'OJ Coc:ments- Volunteer was obese. It was difficult to find cervix beca.use of 
angle and length of vagina. She did standing position twice. The first time I coul 
not get the swab into device because she had bent the device. Also, she did the 
squatting position tt.,ice. The first time I could not find the dv~,~hp nrnh"hl" "/;'.1 

not push swab in far enough. 



SAMPLING DYE STUDY DATE 12/12/85 

N~ D~.~C~. ____________ ~ ____ ~ __ ~~___ Age 36 
Education Background ____ C_u_r_r_e_n_t_l~y __ w_o_r_k_i_n=g __ o_n __ P_h_.D __ . __________________ __ 
Medications None 
LMP 12/5~-------F-RK--Q-UE-N-CY--~J~O~d-a-ys--------~D-URA~T~I~0~N~~5~d-ay-s----

Problems vith menoeo ___ N_o_n_e ___________________________________________ __ 

Gravida 0 
--------------------------------~-------------------------Pos it ion 0 f ce rvix !~ __ i n...:g~d_o_wn __ '_j _c_e_n_t_e_r-:e:-d_:--______________________ _ 

Length of vagina Average, approximately 5 ir.ches 
A.ount of mucuo Small 

--~~~----------------------------------------------

SAMPLING LOCATION OF 
POSITION SYMBOL ORDER DYE DYE CONCLUSION 

SUPINE 

STANDING 

SQUATTING 
Half Squat 

U111/J 

K\\SSSJ 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE A 

c. 

1 Indigo Section C/D- way back 
Carmine in posterior fornix only. 

Acceptable 

3 Gentian 
Violet 

Section C/D-Same as Acceptable 
Supine but not much dye. 

2 Methylene Section C/D-Same as Acceptable 
Blue Standing 

B 

D 
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Questions. 

1. Can you feel your cervix using this device? Yes. She can feel the pressure 
when tip of device hits the posterior fornix. 

2. In which position was it easier to reach cervix? All these positions were 
equal. 

3. What position was most ca.fortable when inserting device? Supine 

Volunteer's Comments-

Examiner's ConDents-



SAHPLlliG DYE STUDY DATE l2/l2/R5 

N~_~D~.~B~.________________________________ Age~3~1~ ________________ _ 
Kduc&\.:ion Background --,2=--Ywe"-"aur,""sl.-:.ouf~c,"",o:...al .... l.."e",,,~ ..... e ..... , ________________ _ 
HedicaLiono~N~Q~n~eL_ _______________________ ~~------
IJfP 12/4/85 FREQUENCY 28 days DURATION-LcL1,ys 
Problco.O ..;..;-£ .... t-h-l,;l-e-n-a-e-a- s li~ht cramps in beg inn i o~ 0 f Deriod, .................. ---

Gravida ___ ~~ ___________________ ~~ _____________________ __ 
Position 0.': cerJ'ix 
Length of v.'lgina __________________________________________ _ 

Amount of nruCUfJ 

POSITIOII SYMBOL 

SUPINK VIlZZ/J 

STANDING 

SQUATTING 

Half Squat 

K\SSS\J 

I' .. · • 'I .. , ! •. 

ILLUSTRATIOR OF 
CERVIX AND LOCATIO~ 

OF DYE 

SAMPLING 

A 

c. 

ORDER DYE 

2 Methylene 
Blue 

1 Indigo 
Carmine 

3 Gent ian 
Violet 

B 

D 

LOCATION OF 
DYE CORCLUSIOR 

Section D, A little Unacceptable 
mixed in mucus. 

Section C, found Acceptable 
way back in posterior 
fornix. 

A little in Section C Unacceptab Ie 
mixed in mucus on 
cervix; but mostly in-
{\ to right of cervix 
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Queetiousl 

1. 

2. 

Can you feel your cervix using this device? Yes "It feels like you are 
touching something spongy." 

In which pooition was it easier to reach cervix?Standing. When standing 
pressure felt different than other positions-she felt more like she got 
under cervix with device. 

3. What position was most c~fortable vhen inserting device? Standing 

Voluntper's C~~nt8-

Kxaainer's Comments-



SAMPLING DYE STUDY DATE 12/12/85 

B8JIe R. G. . Age---"'2;..;;;2'--_______ _ 
Education Bac~ground 1st year in Medical School 
Medications Tagemin - taken when needed for ulcer 
LHP 11/8/85 FREQUENCY 36 days DURATION 5 days 
ProbleQD vith menseaHeavy blood fl~~ 1st day of menses with slight cramps; 

she has increased fatigue during menses. 
Gravida 0 

~~--------------------------------------------------------------Position of cervix Extremely off center to her left. 
~ngth of vagina average - Slightly longer. 
A.ount of mucus Hod"!rate 

~~~~~-----------------

POSITIon 

SUPINE 

STANDING 

SQUATTING 

SYMBOL 

mZZIJ 

K\\S\\J 

I' .. · • ., ... . ,. 

ILLUSTRATION OF 
CKRVU AND LOCATION 

or DYE 

SAMPLING 
ORDER DYE 

2 

1 

3 

Hethylene 
Blue 

Indigo 
Carmine 

Gentian 
Violet 

A 

c. 

LOCATIOliI or 
DYE 

Sec tion Ale 
On neck of cervix 

Sect ion Ale 
On neck of cervix 

Section A/e 
On neck of cervix 

B 

D 

CORCLUSION 

Unacceptable 

Unacceptable 

Unacceptable 
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Question., 

1. Can you feel your cervix using this device? It feels like a barrier-you 
can't go any further. By the third position she was confident where her 
cervix was. 

2. In which position was it easier to reach cervixi Squatting 

J. What position was MOst comfortable when inserting device7Supine 

Volunteer's C~~nt8-She believes she was able to find cervix easier in the 
squatting position because she had aiceady had practice with the first two 
positions. 

Exaaincr'o Co=mento- Because her cervix was positioned so off centpr, I coule 
not even get the cervix in the speculum. I could only see t!le side of the 
cervix. Also, her cervix was facing to her let~ side. She was extremely 
uncomfortable when I inserted the speculum and tried to find her cervix. 

She may have gotten the dyes under her cervix also, but I was not able to 
see. However, it seemed that all or the dye wdS on the ~ight neck of her 
cervix. 



SAMPLING DYE STUDY DATE 12/16/85 

Name P • C • _ Age_2-'-3 ________ _ 

Education Baclcgcotfi'.d Sen ior Phys ical TheralV..;;t_u_d_e..:..n:..:;t _________ _ 
Hedications None 
LMP 11/13/85 
Proble1r1D "lith menoen 

Gravida 0 
--'----

FRRQUENCY_ 28 days DURATIon 5 days 
Occasional severe cl-amps_. ________________ _ 

P'o&itton of cervix Facing dC 1..;n, centered_ 
Length of vaginl3 Average I approximately ~i " 
Aaount of mucus Abundar. t -------------------

POSITION 

SUPINE 

STANDING 

SQUATl'ING 
Half Squat 

SYKBOL 

VllZZll 

&\sSS\I 

I::~·.::I 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

SANPLING 
ORDEll 

3 

2 

I 

A 

c. 

DYE 

Gentian. 
Violet 

LOCATION OF 
DYE CONCLUSION 

C/O - under cervix; Acceptable 
some in 0 section way 
way back in posterior 
!0rnix. Section A - at 
05 mixed in mucus. Section 
B-on neck of cervix. 

Methylene SectionC-Same as Acceptable 
Blue squatting, but not as 

far back in posterior 
forn ix 

Indigo 
Carmine 

Section C-Oye was Acceptable 
found under cervix but 
not ~ back in ~osterior 
fornix. 

B 

D 
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Questions. 

1. Can you feel your cervix using this device? Yes. It feels like a dull sensetio 
In standing position, she felt less sensation than other two positions. 

2. In which position vas it easi~r to reach cervix? Squatting. 

3. What position was moot coafortable when inserting device? Lying down. 

Volunteer's Comments-

Exaainer'a C~~nt8- Standing w~s probably the worst position for this volunteer. 



SAMPLING DYE STUDY DATE 12/17/85 

Rave S. S. Age 42 
Education Background _ M.A. M!S~ __ degr...:.e::..:e=--______________ _ 
Hedic~ticnc. __ ~N~on~e~ ____ ~~~~ _____________ ~~~~~ _____ __ 
LMP 12/9/85 FRKQmmCY.----'2~5::..::d~a:...Ly..;!s____ DURATION 5 days 
Probleos with c~n8e8 ____ 2~' n~d~d~a~y~o~f~m~e~'n~s~e~s~s~h~e~h~a~s~y~e~r~y~b~e~auy~y~b~l~e~e~d~j~n~g~._ 

Flow is lighter the other days. 
Gravida 3 

--~-----------------------------------------------------------Poaition of cervix ~F~'a~c~l~'n~g~d~o~w~m~i~c~~e~n~t~e~r~e~dL-___________________________ _ 
Lengt h 0 f v agina --.:A:.!..v=-:e::..;r~a-:..J.g:...:e::...!"---,B~u~t=..--:t"::...!i~dc!..!t~h.!--!i--,,sL...!.a,-,b::..:..Q,-,Y:..>oe,---",auy~e"",r.lola . .Qg~e ..... , ___________ _ 
Aaount of mucus --.:~~!o~d~e~_r~a~t~e::..._ ______________________________________ _ 

POSITION 

SUPINE 

STANDING 

SQU .. \ T.'l'ING 

Full Squat 

SYMBOL 

VllllJ 

&\SS\\I 

I- ••• • ., .. , ... 

ILLUSTRATION OF 
CERVIX AND LOCATIOR 

OF DYE 

SAMPLING 
ORDER DYE 

2 

1 

3 

A 

Methylene 
Blue 

Indigo 
Carmine 

Gentian 
Violet 

LOCATIon OIl' 
DYE CONCLUSION 

Section A/C; Dye found Acceptable 
partly back in posterior 
fornix, but not all of 
the way back. 

Section C; same as Acceptable 
Supine 

Section A/C; same as Acceptable 
Supine 
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Questions I 

1. Can you feel your cervix using this device7Yes. She feels slight pressure 
when she reaches cervix. 

2. In which pooition vao it eaoier to reach cervix? It was easier to reach 
cervix and turn device in supine and squatting positions. 

3. What pOditiou ~~9 moot comfortable when inoerting device? Squatting and Supinp 

Volunteer's Comments- She thinks that squatting would compress the vagina 
more and make it more difficult to reach the posterior fornix. Hawever, 
this may be because she squatted all of the way down. 

Kxaainer'o Cocmento- She squatted almost all of the way down. She felt 
more comfortable squatting this way than in a half squat position. 



SAMPLING DYE STUDY DATE 12/18/85 

Name B.B. Age __ 2..::..;3~ ____ _ 
Education Background Nur~~S~t~u~d~e~n~t ________________________________ __ 
HedicatiotlB None 

~~~------~~~~--~~------------~--~~~~-------
LHP 11/22/85 FREQUENCY 28 days DURATIOn 4 d_.:l",-Y_s ___ 
Problema "lith menGes ,\lone 

Gravida __ ~o ______________________________ _ 
Position of cervix F3cing dO\\/nj off-centered, l.:lcng a little to her left. 
Length of vagina --,-f\-,-V~(='r-".:l:.Qg=e _________ _ 

Amount of mucuBMQdera te 

LOCATION OF 
POSITION SYMBOL 

SAMPLING 
ORDER DYE DYE CONCLUSION 

SUPINE 

STANDING 

SQUA'ITING 
Half Squat 

K\\\SS1 

,- ..•• -I .. , ... 

ILLUSTRATION OF 
CERVIX AND LOCATION 

OF DYE 

3 

2 

A 

c. 

Gentian 
Violet 

Indigo 
Carmine 

Methylene 
Blue 

8 

D 

Section C/D, Acceptable 
posterior fornix 

Section riD, 
posterior fornix 

Section Band 
Section C near 

Acceptable 

Unacceptable 

as , mixed in mucus. 
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Questions: 

1. Can you feel your cervix using this device? 

cervix. 
Yes. She feels pressure when reaching 

2. In which position vas it easier to reach cervix? Supine 

3. What position wag most cOt:1fortable when inserting device? Supine. She found that ir 
the squatting position she was uncomfortable when the device reached her cervix. 

Volunteer's Cacments-

Examiner's Comments-



APPlEND~X 3 
A. Self-Sampling Study PARFR-360 1985-1986 

Name Dates Sat is Unsatisf Low Fall GP Low Lut GP Low Lut SS 

M.W. 12/27/85-1/16/85 Yes Yes Yes 
S.A. 12/27/85-1/17/85 Yes Yes 
M.P. 1/3 / 8 6-1/ 19/86 Yes Yes Yes 
D.R. 1117186-1/21/86 Yes 
S. S. 1/9/86-1/30/86 Yes Yes 
M.C. 1/9/86-2/5/86 Yes FollSS too 
P.C. 1/10/86-1/28/86 Yes 
C.V. 1/30/86-2/20/86 Yes FollSS too 
C.C. 2/6/86-2/28/86 Yes Yes Yes FollSS too: 
M.K. 2/9/86-2/28/86 Yes 
W.N. 2/15/86-3/7/86 Yes Yes 
L.C. 2/18/86-3/16/8E Yes Yes 
D.S. 2/20/86-3/13/86 Yes Yes Very! 
1.M. 3/5/86-3/24/86 Yes Yes Yes Yes 
D.C. 3/13/86-4/13/36 Yes Yes 
L.A. 3/15/86-4/7 /86 Yes Yes 
W.Y. 7/3/86-7/23/86 Yes Yes 
W.B. 719/86-7/31/86 Yes Yes 
H.R. 7 !l3/86-8/6/86 Yes Yes 
K.S. 8/27/86-9/15/86 Yes Yes 

Total: 7 13 6 3 15 
% of Total.: 35 65 30 15 75 

(n=20) 

Abbrevia t ions: 

Satisf.: Satisfactory agreement between technician - and self-sampled CP profiles. 
Unsat.: Poor correlation between the two GP profiles. 
Low Fall GP: Too low «30 U/g) CP content, follicular phase. 
Low LutGP: Too low (~100 U/g) GP content, luteal phase. 
Low LutSS: Significantly lower luteal GP content of swab sample compared to that of 

canula sample. 
DFOM: Days from the Onset of Menses. 
GPC: GP of cervical mucus sa~pled with the canula. 
GPS: GP of cervical mucus self-sawpled with the swab. 
SELF-WT: The net wej~ht in g of mucus on the swab. 
Cx-Wt: The net weight in g of mucus on the canula. 
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N'i\MF. nATE o FOr.i GPC GPS SFT.F'-W'T' rx-W'T' QJ:'Maot('c: -- -. -- ._.-
=========================================================~====:============ 

M. W. 12/27/85 7 60.8 0.034 
12/28/85 8 37.3 45.5 0.036 0.029 
12/29/85 9 23.6 11. 0 0.109 0.049 
12/30/85 10 7.3 3.7 0.103 0.049 

7 12/31/85 11 0.4 1.7 0.046 0.034 
8 1/1/86 12 1.8 8.7 0.034 0.037 
9 1/2/86 13 0.3 1.4 0.124 0.168 
10 1/3/86 14 0.1 0.1 0.095 0.108 
11 1/4/86 15 1.1 0.1 0.151 0.11J 
12 1/5/86 16 13.9 0.1 0.083 0.033 
13 1/6/86 17 69.1 3.9 0.108 0.014 
14 1/7/86 18 90.7 7.1 0.045 0.021 -EXTRA S\..UAR=~: 
15 1/8/86 19 1. c' '5 • 2 19.1 0.151 0.025 CiJ,J:;tQrlcl~+crni~' 
16 1/9/86 20 90.8 15.5 0.051 0.031 - EXTRA Su)t!3~--P 
17 1/10/86 21 148.6 328.1. 0.023 0.007 (f:v>ld,-.:: 1'{\11) 

13 1/11/86 22 394.4 109.2 0.056 0.012 
19 1/12/86 2J 580.0 8.0 0.068 0.005 
20 1/13/86 24 179.3 60.2 0.102 0.036 
21 1/14/86 25 89.9 70.5 0.043 0.026 
22 1/15/86 26 96.0 62.9 0.045 0.014 
23 1/16/86 27 53.5 63.2 0.039 0.013 
24 
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25 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARK 
26 ========================================================================== 
27 S.A. 12/27/85 4 26.7 10.3 0.009 0.009 

~8 12/28/85 5 26.0 21. 2 0.020 0.013 " 
9 12/29/85 6 22.1 25.7 0.017 0.031 

30 12/30/85 7 15.4 66.1 0.033 0.014 
31 12/31/85 8 64.4 37.2 0.021 0.027 
32 1/1/86 9 34.9 22.2 0.016 0.020 
33 1/2/86 10 80.0 0.0 0.039 0.024 
34 1/3/86 11 27.4 2.2 0.055 0.025 
35 1/4/86 12 32.6 19.5 0.016 0.051 
36 1/5/86 13 2.8 3 . 2 0.107 0.048 
37 1/6/86 14 18.0 0.0 0.040 0.019 
38 1/7/86 15 0.0 0.0 0.086 0.029 
39 1/8/86 16 0.0 0.0 0.066 0.015 
·lO 1/9/86 17 5.3 278.2 0.006 0.031 
41 1/10/86 18 4.0 20.7 0.043 0.027 
42 1/11/86 19 0.0 0.0 0.018 0.019 
43 1/12/86 20 0.0 0.0 0.026 0.007 
44 1/13/86 21 0.0 124.7 0.030 0.029 
45 1/14/86 22 9.8 13.9 0.052 0.026 
46 1/15/86 23 7.7 22l. 9 0.014 0.026 
47 1/16/86 24 8.4 87.0 0.025 0.012 
·i 8 1/17/86 25 32.9 258.1 0.005 0.012-SECOND SELF 
49 :::: 9J.,~ 
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'"" ""' .. , . .,.. ""''''',"...., 
~r'- ~r.J 3ELF-'YV7 (f.-In' rtEHArtK5 ..JV l'l'U'JL un.J.L u!'vn 

51 ===========================================-=::.:====================================.-==== 
52 M. P. 1/3/86 7 109.0 57.5 0.037 0.029 

j~ 1/4/86 8 2.5 20.3 0.054 0.022 
1/5/86 9 0.9 0.1 0.009 0.096 

55 1/6/86 10 0.1 0.1 0.021 0.156 
56 1/7/86 11 0.1 0.1 0.034 0.042 
57 1/8/86 12 1.0 0.1 0.024 0.048 
58 1/9/86 13 24.2 23.1 0.027 0.026 
59 1/10/86 14 187.1 55.2 0.032 0.013 
GO 1/11/86 15 45.8 8.8 0.0J.2 0.030 
61 1/12/86 16 63.1 1.8 0.030 0.009 
62 1/13/86 17 167.2 52.1 0.051 0.014 
63 1/14/86 18 157.0 59.1 0.027 0.007 
64 1/15/86 19 Ill. 3 27.6 0.021 0.007 
65 1/16/:i6 20 97.7 68.5 0.020 0.011 
66 1/17/86 21 72.0 45.3 0.030 0.006 
67 1/18/86 22 456.1 1.8 0.026 0.028 
68 1/19/86 23 177.4 0.1 0.004 0.078 - SELF SN-IPLE 
fig J....·~!(-.JHT I_~ 

http:RE==R.KS
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70 NAME UA'l'.t: urUM Gr'C Gr'::i ::i t: U' - W'l' CX-WT REMARKS' 
71 =========~====~=======~=======================;============================' 

72 D.R. 1/7/86 7 166.8 151.5 0.047 0.018 
~ .. - 1/8/86 8 150.4 182.6 0.023 0.025 
~~ 1/9/86 9 216.8 285.6 0.110 0.023 
75 1/10/86 10 335.8 216.6 0.132 0.011 
76 1/11/86 11 3 J 2.4 37.7 0.062 0.035 
71 1/12/86 12 332.3 13.4 0.080 0.016 
78 1/13/86 13 228.1 229.1 0.169 0.019 
79 1/14/86 14 288.5 51.3 0.090 0.088 
80 1/15/86 15 78.3 49.7 0.100 0.098 
81 1/16/86 16 7.2 55.5 0.173 0.056 
32 1/17/86 17 147.2 53.2 0.150 0.037 
83 1/18/86 18 54.4 6.6 0.100 G.OSS 
84 1/19/86 19 21.9 0.107 LOST CANNULA ' 
35 1/20/86 20 134.0 134.0 0.082 0.046 
36 1/21/86 ~1 173.7 173.7 0.183 0.041 
87 
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, , .... ""UD r'\"''T'V nt:'l"Iu r..Df" r..C'o:;: C:t:'Tt:'_W'T' f"V_t.11'ff Dt:'MI\DV' ..... -L J ,,~~ ..... - --- - - .. .. - - . __ ._ a_ ._ .. 

120 ========~~=====:~:======x=========~=:====:==========~========~===2~=======: 
121 S.S. 1/9/86 7 252.1 326.4 0.023 0.086 

)22 1/10/86 8 486.0 532.1 0.042 0.106 
.... ' 23 1/11/86 9 149.6 0.0 0.026 0.009 
124 1/12/86 10 491. 0 0.0 0.070 0.045 
125 1/13/86 11 37.0 80.9 0.006 0.248 
126 1/14/86 12 11. 3 62.0 0.038 0.260 
127 1/15/86 13 18.2 7.6 0.022 0.102 EXTRA SELF = 
128 1/16/86 14 93.2 30.4 0.015 0.085 3~,O 
129 1/17/86 15 91.6 10.0 0.024 0.127 
130 1/18/86 16 92.3 14.4 0.010 0.141 
131 1/19/86 17 410.2 19.7 0.033 0.168 
132 1/20/86 18 309.0 47.2 0.016 0.056 
133 1/21/86 19 354.1 14.3 0.086 0.016 
134 1/22/86 20 142.2 81.2 0.016 0.081 
135 1/23/86 21 310.2 32.5 0.016 0.065 
1J6 1/24/86 22 324.7 70.1 0.021 0.091 
137 1/25/86 23 108.8 60.7 0.024 0.068 
138 1/26/86 24 117.6 160.3 0.010 0.102 
139 1/27/86 25 179.2 6.2 0.015 0.071 
140 1/28/86 26 152.2 154.3 0.009 0.039 
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88 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARKS 
89 ==~==================================================:===~==========;====== 

90 M.C. 1/9/86 4 245.9 4.4 0.011 0.018 

~1 1/10/86 5 484.8 4.5 0.016 0.011 
~~ 
~, 2 1/11/86 6 877.8 0.0 0.036 0.006 
93 1/12/86 7 848.6 0.0 0.014 0.007 
94 1/13/86 8 365.0 5.6 0.030 0.032 
95 1/14/86 9 530.0 0.0 0.058 0.016 
96 1/15/86 10 645.6 2.2 0.054 0.019 
97 1/16/86 11 338.8 0.0 0.038 0.022 
'J8 1/17/86 12 186.2 3.7 0.048 0.013 
99 1/18/86 13 95.2 0.0 0.074 0.015 
100 1/19/86 14 115.5 0.0 0.050 0.106 
101 1/20/86 15 28.3 0.0 0.050 0.030 
102 1/21/86 16 33.2 1.6 0.094 0.112 
103 1/22/86 17 4.1 2.2 0.086 0.137 
104 1/23/86 18 0.7 0.0 0.086 0.232 
105 1/24/86 19 0.3 0.0 0.095 0.273 
106 1/25/86 20 0.4 0.0 0.050 0.107 
107 1/26/86 21 2.3 0.0 0.057 0.063 
108 1/27/86 22 0.0 16.6 0.043 0.016 
109 1/28/86 2) 459.6 0.0 0.091 0.017 
110 1/29/86 24 366.7 3.0 0.053 0.026 
111 1/30/86 25 262.7 0.0 0.058 0.027 
112 1/30/86 26 142.0 0.0 0.075 0.0)7 
113 2/1/86 27 621.1 0.0 0.086 0.024 
114 2/2/86 28 383.6 0.0 0.075 0.013 
115 2/3/86 29 817.1 0.0 0.062 0.014 

~ 
2/4/86 30 631. 7 5.0 0.067 0.003-EXTRA <';V-ia'n;;15.( 

··Wi(; 2/5/86 31 393.8 3.2 0.049 0.015 1.~51' ... r'·)i ..wrl\l)C,,) 
'1\8 
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· -'" "" .. ,. . .,... ""' ... ,....,"P'"'I ur Vi'i '-1r ..... '-' r.::> .s C':LF-'w! CX-l'i'i' Kl:.MARKS J..U;I Ltfij.·iJ:. UhJ.t:. 

170 =========================================================================== 
171 P.C. 1/10/86 6 894.2 782.2 0.057 0.047 

D;; 1/11/86 7 10'57.0 135.8 0.027 0.056 
1/12/86 8 377.8 288.9 0.084 0.131 

174 1/13/86 9 84.1 546.6 0.137 0.184 
175 1/14/86 10 418.2 305.8 0.032 0.387 
176 1/15/86 11 100.5 307.9 0.114 0.380 
177 1/16/86 12 82.8 261.7 0.054 0.295 
178 1/17/86 13 86.7 165.0 0.040 0.072 
179 1/18/86 14 563.3 160.0 0.093 0.142 
180 1/19/86 15 779.5 105.4 0.013 0.078 
181 1/20/86 16 296.5 955.6 0.012 0.068 
182 1/21/86 17 551. 1 1102.6 0.036 0.033 
18.3 1/22/86 18 1000.7 1187.J 0.092 0.019 
184 1/23/86 19 690.7 55:3.8 0.019 0.040 
185 1/24/86 20 700.7 1,~89.0 0.049 0.036 
186 1/25/86 21 876.8 634.7 0.040 0.034 
187 1/26/86 22 670.2 435.2 0.014 0.033 
188 1/27/86 23 240.0 740.5 0.043 0.016 
189 1/28/86 24 899.4 606.6 0.012 0.025 
1;0 
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144 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARKS 
145 ==========================~=====~=============================~============ 

~6 C.V. 1/30/86 5 184.7 71.2 0.046 0.040 
.• ) 7 1/31/86 6 384.9 24.5 0.045 0.030 
[48 2/1/86 7 389.0 0.0 0.017 0.017 
149 2/2/86 8 1016.5 0.5 0.039 0.026 
150 2/3/86 9 275.1 5.8 0.077 0.030 
151 2/4/86 10 794.8 10.9 0.076 0.041 
152 2/5/86 11 337.8 0.0 0.176 0.054 
153 2/6/86 12 209.0 0.0 0.211 0.199 
154 2/7/86 13 493.0 9.5 0.075 0.062 
155 2/8/86 14 598.5 4.6 0.104 0.108 
156 2/9/86 15 482.4 17.2 0.045 0.022 
157 2/10/86 16 666.7 15.6 0.095 0.034 
158 2/11/86 17 155.4 0.111 0.017 
159 2/12/86 18 1100.7 148.5 0.137 0.036 
160 2/13/86 19 1214.0 14.5 0.096 0.021 
161 2/14/86 20 348.2 73.3 0.073 0.036 
162 2/15/86 21 649.7 27.6 0.044 0.018 
163 2/16/86 22 303.6 14 .6 0.058 0.022 
164 2/17/86 23 NO SHOW 
165 2/18/86 24 669.5 84.2 0.101 0.038 
166 2/19/86 25 200.8 0.0 0.170 0.016 
167 2/20/86 26 93.9 13.8 0.038 0.014 
168 



1000.0 

31 • .2 

100.0 

JUI 

10.0 

1.0 

'l.J 

0.1 

SELF SAMPLING 
G.G. 

, . 
" j 

7 a I 10 II 12 13 14 I~ II 17 IS Ie lO 31 22 23 24 l5 l. l7 II at 

CAY'S mou ~ Of ~ 
o CERVICAL + 5£U':weu: 



191 ~:&~E DATE nl<'f"I~ ~D"" r.D~ S E LE' - ~.!,!, rV_f.7m Dt;'>"(lIDVC - ....... ..,-.- .... ,.~-
192 =========================================================================== 
193 G.G. 2/6/86 7 15.6 423.0 0.022 0.024 
~q4 2/7/86 8 3.7 0.8 0.009 0.021 
~5 2/8/86 9 6.4 2.1 0.036 0.018 
.96 2/9/86 10 4.6 0.0 0.024 0.015 

197 2/10/86 11 15.3 0.0 0.06: 0.026 
198 2/11/86 12 29.5 0.0 0.061 0.052 
199 2/12/86 13 0.0 0.0 0.056 0.030 
200 2/13/86 14 0.0 0.0 0.034 0.034 
201 2/14/86 15 0.0 0.0 0.082 0.026 
20~ 2/15/86 16 0.0 0.0 0.077 0.072 
203 2/16/86 17 0.0 0.0 0.067 0.075 
204 2/17/86 18 0.0 0.0 0.151 0.098 
205 2/18/86 19 0.0 0.0 0.085 0.058 
206 2/19/86 20 0.0 0.0 0.134 0.131 
207 2/20/86 21 0.0 0.0 0.123 0.024 
208 2/21/86 22 1.2 0.0 0.062 0.043 
209 2/22/86 23 0.0 0.0 0.115 0.026 
210 2/23/86 24 16.4 0.0 0.057 0.019 
211 2/24/86 25 0.0 0.0 0.053 0.015 
212 2/25/86 26 2.2 0.0 0.068 0.013 
213 2/26/86 27 90.7 0.0 0.062 0.009 
214 2/27/86 28 116.0 0.0 0.066 0.003 
215 2/28/86 29 52.6 0.0 0.051 0.011 
216 
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.. ~ - ,,'t 1111 ,..~ """' ... ~~ GFe;·, ~~ .... ,...,.......,. - """- _.... ..-.--
~ci·U;~!\5 I:'...J..I 1'1.Mj·1J:. un.l.r:... ur '- UI:.:J .:Jr:... L...I.' -n.l. '-"'-\'/L 

218 ==============================================================:============ 
219 M.K. 2/9/86 5 14.4 61. 1 0.011 0.038 
~20 2/10/86 6 134.7 197.8 0.009 0.024 
,! 21 2/11/86 7 116.4 217.6 0.005 0.056 
222 2/12/86 8 610.7 1545.0 0.052 0.060 
223 2/13/86 9 152.3 471. 1 0.018 0.0 7 3 
224 2/14/86 10 642.9 726.5 0.033 0.056 
225 2/15/86 11 264.7 416.0 0.010 0.055 EXTRA CX=143 
226 2/16/86 12 554.2 519.6 0.037 0.049 
227 2/17/86 13 534.9 421. 6 0.036 0.070 
228 2/18/86 14 42.8 41~.8 0.062 0.263 
229 2/19/86 15 55.4 475.4 0.058 0.262 
230 2/20/86 16 164.6 .~ 64.6 0.026 0.076 EXTRA CX=lJ8' 
231 2/21 / 86 17 275.6 1114.3 0.056 0.045 
232 ?/2~/86 18 ] 9 5.1 570.5 0.043 0.038 
233 2/.23/86 19 592.2 383.6 0.022 0.029 
234 2/24/86 20 643.3 1158.7 0.020 0.040 
235 2/25/86 21 800.0 1453.3 0.016 0.027 
236 2/26/86 22 649.7 1000.0 0.008 0.033 
237 2/27/86 23 1342.2 1546.7 0.025 0.021 
238 2/28/86 24 401. 4 1222.6 0.026 0.037 
239 
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L4U NAMt: UA'l't; UrUM Gr'C Gr'b ::'r~Lr-wT cx. -1'f1' HEMAhKS 
241 =~==~==~====~===%=========~=======2==========~===~=~=D=======~============= 
242 H.N. 2/15/86 5 6.0 7.6 0.022 0.022 

543 2/16/86 6 66.5 3.4 0.026 0.009 
J44 2/17/86 7 3.0 0.4 0.038 0.012 
245 2/18/86 8 1.0 1.0 0.040 0.021 
246 2/19/86 9 1.9 0.9 0.033 0.031 
247 2/20/86 10 0.0 0.5 0.049 0.046 
248 2/21/86 11 0.8 0.0 0.050 0.034 
249 2/22/86 12 0.0 0.0 0.033 0.078 
250 2/23/86 13 3.3 0.0 0.024 0.014 
251 2/24/86 14 11. 3 1.1 0.058 0.020 
252 2/25/86 15 58.9 27.0 0.045 0.010 
253 2/26/86 16 10.0 101.3 0.024 0.009 
254 2/27/86 17 139.3 38.2 0.020 0.004 
255 2/28/86 18 125.3 28.4 0.013 0.002 
256 3/1/86 19 541.1 69.5 0.031 0.006 
257 3/2/86 20 6.8 67.7 0.0?-4 0.014 
258 3/3/86 21 101.0 58.1 0.025 0.004 
259 3/4/86 22 68.0 20.0 0.024 0.001 

260 3/5/86 23 128.4 12.5 0.017 0.006 
~'51 3/6/86 24 68.7 108.3 0.028 0.003 
262 3/7/86 25 34.0 162.2 0.024 0.001 
263 
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311 NAMJ~ DATE DFOM GPC GFS SELF-WT CX-WT REMARKS' 
312 =:.==~==================~===================================================~ 
313 L.e 2/18/86 5 46.4 61.7 0.072 0.226 TAKeJG CLor 

~4 2/19/86 6 54.6 77.7 0.076 0.176 + PEmH~ILLI r 
1 5 2/20/86 7 76.1 3:5.6 0.042 0.117 
:16 2/21/86 8 128.9 136.4 0.037 0.113 EXTRA CX=50 
17 2/22/86 9 24.0 195.3 0.027 0.054 
18 2/23/86 10 111.6 116.3 0.050 0.107 

319 2/24/86 11 66.7 125.5 0.039 0.067 
]20 2/25/86 12 77.6 141. 3 0.047 0.048 
]21 2/26/86 13 56.3 72.4 0.051 0.087 
322 2/27/86 14 21. 4 23.7 0.092 0.022 
]23 2/28/86 15 32.6 16.8 0.042 0.113 
]24 3/1/86 16 43.6 13.6 0.052 0.132 
]25 3/2/86 17 4. Sf 3 . 8 0.115 0.249 
326 3/3/86 18 1.9 12.2 0.072 0.089 
327 3/4/86 19 2 . "3 10.4 0.051 0.137 
328 3/5/86 20 9.1 27.8 0.157 0.025 
329 3/6/86 21 170.3 74.1 0.189 0.052 
330 3/7/86 22 70.5 146.6 0.221 0.026 
3Jl 3/8/86 23 95.1 66.8 0.068 0.038 
J]2 3/9/86 24 122.8 81.8 0.047 0.017 
]]3 3/10/86 25 277.8 125.8 0.071 0.048 
334 3/11/86 26 175.6 14.2 0.066 0.029 
~35 3/12/86 27 36.3 0.022 SELF MISSING 
336 3/13/86 28 133.0 17.5 0.059 0.019 
337 3/14/86 29 346.7 116.0 0.067 0.057 
]38 3/15/86 30 228.7 268.1 0.028 0.045 

1 3/16/86 31 229.6 206.5 0.078 0.079 
) 
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264 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARKS 
265 =======================================================~~============~===== 

~66 D.S. ?/20/86 6 25.5 22.4 0.052 0.017 
< 6 7 2/21/86 7 10.1 1.4 0.092 0.020 
Z68 2/22/86 8 12.7 0.7 0.091 0.012 
269 2/23/86 9 3.2 0.0 0.266 0.020 
270 2/24/86 10 2.1 0.0 0.021 0.068 
271 2/25/86 11 0.0 0.0 0.025 0.332 
272 2/26/86 12 0.2 0.0 0.088 0.163 
273 2/27/86 13 0.2 0.0 0.125 0.113 
274 2/28/86 14 0.0 0.0 0.035 0.500 
275 3/1/86 15 2.9 0.0 0.049 0.241 
276 3/2/86 16 48.7 0.0 0.036 0.026 
277 3/3/86 17 74.3 0.0 0.052 0.029 
278 3/4/86 18 105.3 0.0 0.027 0.025 
279 3/5/86 19 157.4 0.0 0.037 0.018 
280 3/6/86 20 6.2 0.0 0.043 0.121 
281 3/7/86 21 111.3 0.0 0.037 0.027 
282 3/8/86 22 94.6 0.0 0.034 0.033 
283 3/9/86 23 66.8 0.0 0.082 0.054 
284 3/10/86 24 130.1 0.0 0.044 0.027 
285 3/11/86 25 48.0 0.0 0.042 0.032 
286 3/12/86 26 154.5 0.0 0.023 
287 
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288 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARK: 
289 ~=~=~===================================================~~:===============: 

2
90 J.M. 3/5/86 8 1.3 0.0 0.037 0.022 

.. 91 3/6/86 9 9.9 4.5 0.106 0.102 
292 3/7/86 10 3 . 1 1.6 0.025 0.089 
293 3/8/86 11 4.9 2.1 0.042 0.051 
294 3/9/86 12 6.7 1.6 0.056 0.085 
295 3/10/86 13 7.9 0.6 0.039 0.035 
296 3/11/86 14 8.4 12.7 0.130 0.057 
297 3/12/86 15 7.4 12.1 0.124 0.046 
298 3/13/86 16 7.7 1.1 0.101 0.041 EXTRA ex=:;.:; 
299 3/14/86 17 99.6 30.2 0.133 0.045 
300 3/15/8G 18 3.7 3.4 0.043 0.178 
]01 3/16/86 19 5.3 7.0 0.130 0.218 
302 3/1"//86 20 0.5 6.0 0.120 0.073 
303 3/18/86 21 1.6 0.9 0.152 0.232 
304 3/19/86 22 1.9 0.3 0.142 0.039 
305 3/20/86 23 0.6 0.7 0.055 0.160 
306 3/21/86 24 2.7 1.7 0.101 0.085 
]07 3/22/86 25 7.0 0.5 0.159 0.071 
308 3/23/86 26 16.3 2.2 0.108 0.045 
309 3/24/86 27 13.5 15.8 0.071 0.134 
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341 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARKS' 
342 =============2:~===========================================================' 
~ ~ 3 D.C. 3/13/86 8 75.1 136.0 0.010 0.013 

1: 3/14/86 9 207.3 148.7 0.023 0.011 
3/15/86 10 521.0 35.9 0.017 0.026 

.]46 3/16/86 11 270.3 41.6 0.024 0.022 
34-' 3/17/86 12 .339.6 157.1 0.035 0.030 
348 3/18/86 13 219.3 45.6 0.018 0.010 
349 3/19/86 14 486.2 6" r:: .J • ::> 0.024 0.015 
350 3/20/86 15 113.9 18.9 0.054 0.012 
351 3/21/86 16 151.8 ::'.1.1 0.020 0.011 
] 52 3/22/86 17 585.6 11. 3 0.048 0.024 
353 3/23/86 18 577.8 13.9 0.027 0.057 
354 3/24/86 19 516.4 8.2 0.019 0.112 
] c~ :) 3/25/86 20 460.2 71.3 0.035 0.035 
J :56 3/26/86 21 256.4 38.8 0.036 0.022 
]57 3/27/86 22 235.] 25.7 0.034 0.165 
] 58 3/28/86 23 12 J .7 1.9 0.128 0.128 
359 3/29/86 24 ] 1. 2 40.9 0.149 0.144 
360 3/30/86 25 43.2 47.7 0.057 0.110 
361 3/31/86 26 54.2 40.4 0.027 0.053 
362 4/1/86 27 103.0 153.1 0.034 0.019 
363 4/2/86 28 1253.3 131.9 0.019 0.013 
364 4/3/86 29 536.7 J88.3 0.050 0.006 
365 4/4/86 30 119.7 225.9 0.051 0.008 
366 4/5/80 31 936.5 245.7 0.033 0.017 
367 4/6/86 32 294.7 50.8 0.034 0.010 
368 4/7/86 33 831. 4 171.2 0.017 0.007 

4/8/86 34 320.5 83.1 0.030 0.013 
4/9/86 35 32.9 117.9 0.044 0.012 

4/10/86 36 415.5 271.9 0.033 0.031 
372 4/11/86 37 538.9 65.8 0.010 0.024 
373 4/12/86 38 126.7 22.3 0.029 0.015 
374 4/13/86 39 108.1 32.3 0.024 0.019 
375 
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376 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARKS' 
77 ===========================================================================1 
78 L.A. 3/15/86 8 234.7 521. 1 0.024 0.085 
79 3/16/86 9 379.0 540.7 0.036 O. 121 
30 3/17/86 10 626.6 91.4 0.024 0.044 

Jo1 3/18/86 11 J 91. 1 368.1 0.036 0.033 
382 3/19/86 12 335.2 265.3 0.020 0.070 
383 3/20/86 13 340.2 238.7 0.010 0.095 
384 3/21/86 14 42.7 97.9 0.024 0.160 
385 3/22/86 15 33.0 54.4 0.658 0.033 
386 3/23/86 16 532.3 200.0 0.108 0.039 
387 3/24/86 17 293.7 196.0 0.080 0.004 
388 3/25/86 18 805.3 448.6 0.007 0.025 
389 3/26/86 19 938.3 414.4 0.012 0.027 
390 3/27/86 20 501.8 54.7 0.006 0.044 
391 3/28/86 21 592.6 721. 0 0.007 0.027 
392 3/29/86 22 680.8 274.4 0.009 0.017 
393 3/30/86 23 470.1 127.8 0.018 0.023 
394 3/31/86 24 474.5 448.3 0.012 0.039 
395 4/1/86 25 619.1 218.6 0.014 0.014 
39€ 4/2/86 26 854.5 371.7 0.023 0.028 
397 4/3/86 27 965.3 81.1 0.007 0.025 
398 4/4/86 28 331. 1 413.3 0.008 0.018. 
399 4/5/86 29 684.2 145.3 0.014 0.064 
400 4/6/86 30 543.8 71.8 0.011 0.102 
401 4/7/86 31 787.7 388.0 0.021 0.039 
402 
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403 NAME DATE OFOM GPC GPS SELF-WT CX-WT REMARKS 
404 ========~;========================.================;=========;==~=========== 
405 W.Y. 7/3/86 7 130.1 424.2 0.051 0.024 

?~~ 7/4/86 8 163.5 175.6 0.082 0.022 
7/5/86 9 127.0 171. 2 0.075 0.019 

408 7/6/86 10 235.8 417.4 0.161 0.016 
409 7/7/86 11 228.7 337.4 0.181 0.021 
410 7/8/86 12 49.3 135.9 0.111 0.024 EXTRA CX=60. 
411 7/9/86 13 106.9 138.5 0.035 0.079 
~12 7/10/86 14 95.8 146.9 0.081 0.013 
413 7/11/86 15 123.1 212.0 0.036 0.028 
414 7/12/86 16 117.6 232.2 0.113 0.033 
415 7/13/86 17 218.7 221.5 0.019 0.021 
416 7/14/86 18 291.1 225.5 00032 0.034 
417 7/15/86 19 415.5 593.2 0.018 0.033 
418 7/16/86 20 468.6 200.9 0.015 0.073 
·119 7/17/86 21 124.7 189.9 0.033 0.036 
420 7/18/86 22 271.2 244.6 0.037 0.022 
421 7/19/86 23 614.6 7.3 0.018 0.021 
422 7/20/86 24 321. 7 46.4 0.087 0.016 
423 7/21/86 25 496.4 319.4 0.033 0.044 
424 7/22/86 26 236.2 211.6 0.075 0.013 
425 7/23/86 27 340.3 70.4 0.033 0.022 
426 
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427 NAME DATE OFOM GPC GPS SELF-WT CX-WT REMAHKS 
428 :=================:====:======================~==========~=====~=========== 
"29 W.B. 7/9/86 4 310.9 428.9 0.039 0.007 

)0 7/10/86 5 106.7 145.9 0.034 0.017 
II 7/11/86 6 183.1 304.3 0.029 O.LJ24 

432 7/12/86 7 88.3 179.9 0.029 0.019 
433 7/13/86 8 233.9 499.2 0.060 0.017 
434 7/14/86 9 381.3 295.1 0.036 0.032 
·135 7/15/86 10 103.7 44.0 0.012 0.043 
436 7/16/86 11 124.1 159.8 0.066 0.140 
437 7/17/86 12 8.5 214.0 0.115 0.200 
438 7/18/86 13 21. 1 160.6 0.146 0.279 
439 7/19/86 14 27.8 111.3 0.019 0.187 
440 7/20/86 J J 889.4 120.7 U.081 0.130 
441 7/21/86 16 164.1 88.9 0.020 0.030 
442 7/22/86 17 295.2 1·n.7 0.071 0.040 
443 7/23/86 18 512.0 93.1 0.025 0.021 
444 7/24/86 19 529.9 99.4 0.046 0.044 
445 7/25/86 20 278.0 1.04.8 0.048 0.016 
446 7/26/86 21 12~.9 138.2 0.032 0.028 
447 7/27/86 22 716.9 43.2 0.020 0.043 
448 7/28/86 23 863.0 205.9 0.026 0.011 
·i 49 7/29/86 24 502.8 81.6 0.031 0.031 
.~ 50 7/30/86 25 235.6 297.5 0.037 0.017 
451 7/31/86 26 774.3 365.7 0.042 0.028 
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~ 53 NAME DATE DF0ii \..:J.r'\.. \..:Jt:'~ 3ELF-n-~ eX-wI rtLi~i\~ 
~ 54 ==:a===============;:~==~=====:===========================~================= 
:55 H.R. 7/13/86 5 59.4 120.1 0.019 0.014 
56 7/14/86 6 282.4 66.2 0.011 0.019 

'57 7/15/86 7 126.4 25.2 0.012 0.015 
58 7/16/86 8 355.6 25.0 0.013 0.018 

459 7/17/86 9 111.7 77.4 0.053 0.028 
460 7/18/86 10 1.51. 0 39.7 0.058 0.035 
461 7/19/86 11 956.7 0.0 0.0013 0.008 
11.62 7/20/86 12 397.6 4.6 0.074 0.105 
463 7/21/86 13 141.1 78.5 0.020 0.040 
464 7/22/86 14 70.2 24.2 0.064 0.061 
465 7/7' ./86 15 97.2 30.3 0.068 0.149 
466 7/ .4/86 16 30.4 18.8 0.107 0.129 
467 7/25/86 17 97.9 11.2 0.083 C.204 
468 7/26/86 18 11. 5 1.2 0.091 0.176 
469 7/27/86 19 99,4 3.6 0.040 0.073 
470 7/28/86 20 342.? 33.9 0.017 0.012 
471 7/29/86 21 1085. ii 10.4 0.029 0.012 
472 7/30/86 22 795.6 0.5 0.028 0.015 
473 7/31/86 23 835.5 1.3 0.009 0.012 
474 8/01/86 24 1037.3 0.0 0.011 0.010 
475 8/02/86 25 916.2 0.0 0.013 0.014 
476 8/03/86 26 917.3 2.5 0.009 0.010 
477 8/04/86 27 501.7 0.4 0.009 0.027 
478 8/05/86 28 942.9 2.4 0.005 0.014 
479 8/06/86 29 501.0 7.4 0.007 0.012 
480 
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481 NAME DATE DFOM GPC GPS SELF-WT CX-WT REMARKS 

~; ~====================;===========================================:========= K.S.M. 8/27/86 6 30.0 1160.0 0.011 0.020 
.. 84 8/28/86 7 230.4 779.4 0.022 0.005 
485 8/29/86 8 60.7 84.3 0.020 0.035 
·186 8/30/86 9 66.7 71.3 0.033 0.037 
487 8/31/86 10 17.9 89.2 0.039 0.048 
488 9/1/86 11 6.7 25.3 0.045 0.100 
489 9/2/86 12 1.8 16.0 0.071 0.127 
~90 9/3/86 13 NO SMIPLE 
491 9/4/86 14 10.2 10.1 0.033 0.044 
492 9/5/86 15 NO SHm-J 
493 9/6/86 16 ..)51.6 21.2 0.046 0.019 
494 9/7/86 17 655.5 50.3 0.051 0.024 
495 9/8/86 18 185.3 92.0 0.040 0.020 
496 9/9/86 19 970.3 13.7 0.043 0.026 
497 9/10/86 20 NO SHOH 
498 9/11/86 21 220.9 85.7 0.052 0.030 
499 9/12/86 22 573.0 19.5 0.040 0.035 
500 9/13/86 23 182.9 120.1 0.043 0.025 
501 9/14/86 24 174.2 112.3 0.045 0.022 
502 9/15/86 25 160.0 10.2 0.035 0.043 
503 
504 
505 
506 



B. Infection study 

Name Date 

S.G. 3/7 /86-3/13 
S.S. 3/21/86-3/27 
J.G. 3/'26/86-4/1 
C.V. 4/8/86-4/14 
D.S. 6/10/86-6/16 
G.G. 6/18/86-6/24 
M.M. 6/18/86-6/'24 
G.F. 8/5/86-8/11 
J.H. 8/8/86-8/14 
T.C. 8/11/86-8/17 
P.H. 8/14/86-8/20 
R.J. 8/19/86-8/25 
J.R. 9/4/86-9/1 0 
A.B.Y. 9/8/86-9/17 
V.C. 9/15/86-9/21 
N.W. 9/15/86-9/21 
J.N.N. 9/18/86-9/24 
A.H. 9/22/86-9/?8 
A.B.C. 9/24/86-9/30/86 
T.S. 9/25/86-10/1/86 

Yeast 
Yeast 
l;a rdnerella 
Gardnerella 
Yeast 
Trichomonas 
Yeast 
Gonorrhea 

Infection 

Yeast (in cervical scrapings) 
Yeast 
Trichomonas + possible gardnerella 
Gardnerella 
Gardnerella 
Gardnere11a 
Gardnerel1a 
Cardnerella 
Yeast 
Trichomonas 
Gardnere11a 
Yeast 

PARFR-360 1985-1986 

!'Ied ica t ion 

Vinegar douche x 7 days 
Femstat IS g x 3 days 
Flagy1 x 7 days 

None 
Monistat 
Flagy1 500 mg x I day 

None 
Ampicillin 300 g + 2 Renamid tablets x 1 day 

MonistJt x 3 days 
None 
None 
None 

Flagy1 500 mg x 5 days 
Flagyl 250 mg x 7 days 
Flagyl 500 mg x 5 days 
Flagyl 500 m g x 5 days 
Monistat vag. cream x 7 days 
Flagyl 500 mg x 5 days 
Flagyl 500 mg x 5 days 

Clotrimazole vag. cream x 7 days 
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Vag itchinS ri.Jllt -- 8100d dr~MinI r1~~ 

Per.n1: S1.iUGd --::---_____ , ____________ _ 



IP" Cook County Ho.plta' 
~ .. 1835 W. Hamson St .. Chicago. IllinOIS 60612 felepnone ,J1 ~ 1633 60UU 

CERTIFICATE OF PROOF OF ILLNESS 

TO: __________________________ __ Insurance Co. in Lieu of Form -----

Patient's ;\ame~':-, ~~ __ Addrcss ____________ _ 

Date of Birth Sex Race Marital Status --------- ---- --- -------
Date of Onset Present Illness ---------
H is tory 0 fIn j u r y: ;Jo. Yes Da te ------ ------- -------------------------
Hospitalization: 8ate To: 

Clinic Vi~its: First ______________ Last ___ 0~i!-~:·~G-)+,-Z:f~'-~~0:~~~-le-x-t--A-P--P-t-.--Z--0--Z;7J-tn--~ 

Prognosis: G ~ 

. Dj.sabili ty: Total 19 -------

Remarks: 

Partial 19 

Fantus Health Center 

Emergency Department 

(Imprint Plate) 

.. ~ 
.1. 

ONi.HNV~d A~l" • .i 

To 19 -------------- ---------------
To 19 -------------

E r ""1--5'-' /, .. - f r (c. ,~t:6/ '. ,)/-
ClinIc PhysIcIan 

Signature 

Increase in the number and variet' 
of insurance forms, and sbortage 
of personnel ~ake It necessary to 
sub~it thIS form in lIeu of your 
form. 
We sincerely trust it wIll ~eet 
your needs. 

L.C.Edwards, M.D. 
Associate ~edical Director 
Cook County Hospital 
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UNIVERSITY OF ILLINOIS 
_"'''''''''''1'''\ ""01,..., C rl\"AO,,~ '-'111\..0"",,,,-,,", "", •• ____ • ....... __ 

HEALTH SERVICE 

Phone 996·3388 Unlvenlty Hall 

FOR _£..:...F __ Jt--------- 'tl?nE 

R~ ADDRESS ----------

(~ I 

>70 
(/ 

PLEASE LABEL PRESCRIPTION 

SNOO No 

Non Repe!a!ur 

--
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APP[END~X 5) 
C. Colorimetric Study PARFR-360 1985-1986 

Name Date Net Swab ~!eight, mg n 
(Mean + SE) (days) 

J.J. 4/16/86-5/7 49.2 -I- 5.4 (1st swab) 23 -41.8 + I ~ 

'4 • I (2nd swab) 23 -
D.S. 4/18/86-5/9 61.6 + B.6 ( 1 s t ~~wab ) 22 

-
59.4 + R. f. Und s\,;ab) ')') 

~'--
D.C. 4/21/86-5/1] ]0.:2 + 2.11 ( 1 s t S\Olil b) 21 -') q " .... ~ -' ...... + 4.2 (2nd swab) 21 --
S.S. 5/17/86-0/8 ]2.6 + ].9 22 

-
C.M. 5/24/86-6/11 50.6 + :1. ~l 19 -
L.A. 6/16/86-7/8 ]7.4 + 3.9 ( I ~; t swab) 23 -

29. 7 + 2.9 (2nd swab) 23 -
W.B. 8/4/86-g/22 62.5 + {; . 5 19 -
R.R. 8/31/86-9/18 64.5 + ].5 17 

-
M.P. 7/12/86-7/28 59.0 + 7.4 17 -J.e. 9/8/86-10/1 47.4 + 2.5 24 -



FIGURE 1 

LEGEND TO FIGL~E 

The guaiacol peroxidase (GP) content of cervical mucus during the menstrual 

cycle of a volunteer. 

The lower panel shows the resultfJ from cervical mucus sampled at the external 

as using a fertility cannula. 

spectrophotometrically. 

The rate of the reaction was followed 

The upper r~nel shows the results from vag'nal fluids sampled at the 

posterior [O[,lix with a swab. After dipping the swab in a solution of guaiacol 

and H
Z

0
2

, the~eveloping color was compared every 30 sec to a set of 5 color 

standards (standard no. is colorless, standard no. 5 is deep copper-red). 

highlighted by the black zone between 2 and 2.5 min, the changes in 

intensity/hue of the color are very large and allow the user to easily follow 

dramatic pre-ovulation Jecline and post-ovulation rise in GP. 
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SCHEMA I 
POST-IODINATION TREATMENT OF MUCUS
 

I. CE ,TRFIFLSATION SOLUBLE PROTEPiS 
2. 0.5 M CALCIUM EXTRACTION : GP , etc,
 
3. REDUCTION OF -S-S-. WITH DTT+SDS : 0 LINKER
 
4. REMOVAL OF CARBOHYDRATES ( N-GLYCANASE )
 
5. COMPLETE HYDROLYSIS , HPLC: 

Tyosine-Tyrosine DIMERS , etc. ? 

Ty.r-Tyr 

/GP Linker 
Tyr-Tyr 
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Hormonal Regulatory Mechanisms Laboratory
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B. Narrative Summr.ry
 

The overall objective of the project 
was to determine the antifertility effects of intratesticular injections of 1, 2 , 3 -trihydroxypropane(THP; glycerol) solution in small mammals and subhuman primates. During
this period of the PARR subagreement progress was made in several areas.It was determined that HiP exerts a dose-response on spermatogenic arrest
and that the volume of TiP injected must be adequate for dispersion of thesubstance throughout the testis. In adult rats 200 ul per testis of a70% THP solution resulted in sustained infertility 

35
for at least 16 months.Histological evidence indicates that treatment bethe may partially reversible in some instances and further work is requ red to establish theappropriate treatment regimens. Experiments with C-THP have shown thatthe substance is 99.8% removed from the testes by 24 hours after an injection. An increase up to about 13% of the injected radioactivity is obser

ved in the blood at 30 minutes, followed by a rapid decline. Some of theTHP is metabolized to CO.) and about 
10% of the radioactivity appears in the
urine and feces. Relatively small amounts (< 2%) appear in the epididymides, prostate, seminal vesicles, kidney, liver, and body 
fat during the

first 30 minutes after an injection and then rapidly decline to meretraces. Experiments to explore the possible mechanism of action of THP
have shown that the tight junctions between Sertoli cells do not appear tobe disrupted by the THP treatment and that the effect may duebe to osmotic
shock. Five separate experiments examined tne effects of THP on gonadotropin receptors and serum gonadotropin levels from I to 120 days after the
injection. The results indicate increases in serum LH and FSH by 4-8 daysafter the treatment and concomitant reduction in LH and FSHI receptors inthe testes; by 15-32 days after the treatment, the gonadotropins and thereceptors have returned to control values and remain the same as the con
trols thereafter. Experiment with rabbits have shown that THIP 
significant-
Jly reduces sperm formation and results in complete infertility in this

species but 
that several injections appear to be necessary. Levels of
andr,.-gen binding inproteins testicular tissues of rats and rabbits werenot altered 
by the THP treatment. Experiments in progress with Squirrel
monkeys show that a single injection abolishes sperm in ejaculates for atleast 7 months (longest sampling to date) and that the serum hormone levels

altered. Theare not studies in our laboratory are the first to consider
the antispermatogenic action of THP. Our investigations to havedate shownthat THP has 
the potential of acting as an antifertility agent, not only in
 
rats, but also in rabbits and monkeys and that the endocrine systems,libido, and accessory structures remain unaffected and untowardno sideeffects are noted. It is the 
first chemical contraceptive method 
for maleswhich does not employ hormones or toxic substances. Patents are pending in
The U.S.A. and Canada and trials should be conducted on humans. 

Support for these studies via PARFR subagreement No. PARFR-363 is 
gratefully acknowledged. 
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II. FINAL SUBSTANTIVE TECHNICAL RESEARCH REPORT 

A. Statement of Objectives
 

The general objective of the research project is to determine the 
antifertility effects of intratesticular injections of 1,2,3-trihydroxy
propane (THP; glycerol) solution in small animals and subhuman primates. 
More specifically, the objectives are as follows.
 

(1) To determine whether rats treated intratesticularly with THP are 
permanently sterilized.
 

(2) If fertility returns after any dose, 
 to examine sperm morphology
 
and motility, conception rate and development of offspring (fetal and
 
postnatal) during the recovery phase.
 

(3) To determine the effectiveness of THP treatment in rabbits and
 
monkeys.
 

(4) To examine early responses, including tissue distribution of
 
radiolabelled THP and histological changes in 
testes and epididymides.
 

(5) To initiate morphological and biochemical assessment of organs 
which may be exposed to significant concentrations of THP after 
intratesticular administration of effective doses. This includes 
attempts to determine the mechanism of action of THP viz. effects on 
cell membranes and tight junctions, effects on androgen binding protein 
(ABP) and possible production of auto-antibodies. 

(6) To establish the intratesticular distribution of THP and the 
biochemical and morphological changes in Sertoli and germinal cells.
 

B. Summary of Progress
 

OBJECTIVE 
1. Before exploring whether rats treated intratesticularly
 
with THP are permanently sterilized it was necessary determine
to the
 
most effective dose and volume. Several experiments were performed, on
 
a total of 222 rats, to assess these parameters. In one experiment, 5 
mature male rats were used per treatment group and received either no 
injection, an injection of distilled water, or 50, 100, or 200 ul of THP 
(70%) solution. The results showed a progressive decrease in weights of
 
testes and epididymides with increasing volume of T11l'; tile number of 
epididymal sperm was decreased by 37%, 67%, and 94. by the 50, 100, and 
200 ul injections, respectively. The distribution of THP throughout the
 
testis following injection appears to depend primarily on diffusion and 
consequently treatment with the larger volume indicates the most pronou
nced effect. In other experiments, young adult rats were injected (150
200 uL) intratesticularly with either 0, 10, 20, 30, 35, 40, 50, 60, or 
70% THP solution. Each rat was allowed to cohabit with a virgin female 
for five days, approximately every 60 days; matings were confirmed by
 
the appearance of a vaginal plug and the number of pups per litter were
 
recorded. The matings showed that the 30-70% THP solutions resulted in 
infertility which was still in effect at 7, 9, 12, 14 and 16 months 
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post-injection. Some rats were sacrificed at various times atter the
 
injection and the weights of testes and epididymides and the number of 
sperm in the epididymides were determined. The treatments 
resulted in
 
approximately progressive decreases in testis and epididymis weights and 
sperm numbers, the maximum effect occurring with solutions containing
40-70% THP. in general, treatment "'ith 40-60% THP resulted in permanent
infertility. However, two males which had been infertile during 4-5 
successive mating periods (2-10 months after the treatment) sired a 
litter of 2 and 3 normal offspring each at 10 and 12 months, respectiva
ly, following the injection. In the longest experiment, 6 out of 8 
treated (60% THP) rats had essentially no sperm (99.9994% reduction re 
controls) in the epididymides at 19.j months post-injection; two treated 
rats contained sperm (about I% of cgntrols) in the epididymides while 
the controls had an average of 3.4x10 sperm each. Not all the histo
logical studies have been completed but some results from long-term
 
experiments indicate regions with resumption of spermatogenesis in 
testes treated 9 months previously. It appears from the studies com
pleted that a single injection of 40-70% THP solution generally results 
in permanent or near-permanent infertility in the rat. Whether reversi
ble infertility might be routinely achieved with several injections of a 
lower concentration or volume of THP remains to be explored. 

OBJECTIVE 2. The experiments set up under Objective I were also used 
for Objective 2. As indicated above, the question of reversibility of 
the treatment has not been resolved and more studies are required. In 
two instances where previously-infertile males sired small litters, 
these offspring appeared to develop normally.
 

OBJECTIVE 3. RABBITS. Two experiments have been conducted with rabbits 
(n=7--lO); one experiment was completed and one is still in progress.
Each testis received injections of 0.2-1.0 ml water (Control) or FHP
 
solution, and semen collections 
were made regularly by artificial
 
vaginae. The results indicate that in the rabbit, 
multiple injections
 
appear to be more effective than a single treatment. The results of the
 
first experiment in which rabbits received 5 injections are shown in 
the Table below.
 

Treatment Ejaculations Sperm No./ Sperm 
 Sperm Fertility
 
per Ejacu ate Motility Viability (litters/
 

-
Rabbit (xl0
 ) (0-4) (%) mating) 

Control 11.3 
_1.3 500 :1l87 3.50 10.22 69 ±2 6/6
 
THP 14.8 ±1.9 0.06 ±0.04 0.36 :0.28 0.02 -0.02 U/6
 

(From Wiebe et al.,In Male Contraception: Advances and Future Prospects,

edited by G.I. Zatuchni, A. Goldsmith, J.M. Spieler, & J.J. Sciarra, 

2 5 2 2 70 .)
1986, pp. -


The THP treatment did not affect the volume of fluid per ejaculation but 
resulted in 99.9% reduction in sperm number per ejaculate, 100% inferti
lity upon matings, without significant changes in libido, serum androgen 
and estrogen, testiculat steroidogenesis, gonadotropin-receptor binding
and accessory sex structures. The second experiment is still underway
 
and will include more detailed gonadal steroidogenesis studies, histolo
gy, and the long term effects, in addition to 
the above parameters.
 



PRIMATES. We encountered some constraints related to the primate experi
ments. At the time of the proposal, Dr. J. Wong of the Animal Resources 
Division of Health and Welfare Canada, supplied a letter which stated 
that we would be able to carry out the monkey experiments in the holding
facilities of H & W, Ottawa. A pilot experiment was set up with 8 males 
(4 controls; 4 T[HP treated). These were males that could not be used 
for the H & W mating program because of excessive aggression. They were 
available to us and we used them to explore injection and electroejacu
lation techniques. They received two injections of 0.4ml/testis. 
Because of serious cutbacks in the U & W program and resulting space
limitations, it was necessary to abruptly halt the trials. 

After numerous unsuccessful attempts to obtain holding facilities at 
various institutions, experiments on 20 Squirrel monkeys were begun 
November, 1985, at the facility of Dr. 
R. Dukelow (Michigan State
 
University, East Lansing) and these are still in progress. Ten monkeys 
were injected with saline (C) and 10 with TtP and ejaculates and blood 
samples were obtained every 2-3 weeks. By the 7th week after injections 
the number of sperm was 330 and 7 (x106)' for C and T[HP, respectively, 
and only 2 out of 10 TtP monkeys had sperm. Seven months after the 
injection (the latest samples analized) the number of sperm in ejacu
lates was still zero in 9 out of the 10 monkeys; ejaculates from one of 
the THP monkeys have consistently contained sperm and the size of the 
testes indicate that the TtP solution had not been properly injected 
into the testes. Analyses of 70 serum samples from the control and THP 
treated monkeys indicate no differences due to treatment in serum testo
sterone, FS11, and Li levels. From the results to date it is apparent 
that THP treatment of primates also results in cessation of spermatoge
nesis without any adverse side effects. It is planned to terminate half
 
of the treated monkeys within the next few months and to maintain the 
rest for a period of approximately 1-2 years to determine whether the 
effect is permanent. At the termination of the experiment, the tissues 
will be processed for histology, testicular steroidogenesis, hormones 
and hormone receptors, epididymal sperm morphology and numbers, and
 
accessory sex structures.
 

OBJECTIVE 4. To determine the extent to which TUP is distributed to the
 
rest of the body tissues, I 4 C-THP (2.5 x 105 dpm/ 150 ul/ testis) was
 
injected intratesticularly into 49 rats. At time 0, 5, 15, 30, 45, 60
 
minutes, and 2, 3, 4, and 24 hours, and 
 7 days, 3-5 rats were killed and 
gonads, epididymides, prostate, seminal vesicles, kidneys, and samples 
of blood, liver, and fat were removed. The tissues were homogenized
(using a Polytron) and extracted in 80% ethanol and 1.0 N Na0i and tihe 
radioactivity was determined by scintillation spectrometry (Philips
 
Model PW4700), using dioxane or Triton X-100 scintillation fluid. The
 
results show that the radioactivity within the testes decreases rapidly 
to about 254 (of initial) by I hour, 13% by 2 hours, and 0.2" by 24 
hours after the injection. About 1.5% of the radioactivity is transfer
red to the epididymides, 0.15% to the prostate, and 0.4% to the seminal 
vesicles within 5 minutes of an injection and the radioactivity in these 
tissues then gradually declines to 
less than 0.1% by 24 hours. An 
increase up to about 13% of the injected radioactivity was observed in 
the blood during the first 30 minutes, followed by a rapid decline to 
about 2.6% at 1 hour and a gradual decrease to less than 0.9% at 24
 
hours and less than 0.07% at 7 days. Small percentages of radioactivity
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were noted in other tissues, the peaks occurring at 30 minutes in thekidneys (0.6%), 45 minutes in the fat (1.9%), and at 60 minutesliver (1.65%). That some of the T1P 
in the 

injected intratesticularly may bemetabolized is suggested by the radioactivity recoveredair, the from the expiredurine, and the feces. About 1.2% of the initial radioactivitywas present i , the CO2 trapped in KOH during the first hour after aninjection, and the total radioactivity recovered in the KOHl in a 2 4 -hourperiod following an injection amounted to approximately 5%. In a 24hour period, about 10% and 1.3% of the initial radioactivity was recovered in the urine and 
feces, respectively.
 

(In order to measure L°C-THP conversion to "CO 2 a special apparatuswas designed, employing a dessicator, which permitted controlledincoming air and flow ofC0 2 trap for all outgoing air. The apparatus wastested using 
1C-labelled bicarbonate with controlled acidification.)
 

OBJECTIVE 5. 
The testes are exposed to the highest concentrations of
THP under the treatment regimens which 
we employ and as 
indicated under
Objective 4, above, 
THP is rapidly metabolized 
so that only very small
amounts are present in any tissue 24 hours after an injection.well documented that It is"HP is normally present in the serum of mammals andis readily utilized by nearly all 
tissues. Because of 
the normal
ubiquitnus distribution of THP in animal tissues, and its involvement incellular structures and in lipid and carbohydrate metabolism, andlack of appreciable concentration the
of THP in any tissues following aninjection, we do not anticipate any toxic effects from a single intratesticular treatment. THP has been employed in humans and animals,without any deleterious effects, at levels which are several thousandfold higher than those employed in our treatment regimens. 

We examined 
the possible mechanism of action of 
the THP treatment 
at
the level of testicular ultrastructure, gonadotropin receptors, testicular steroidogenesis, 
 nd 
androgen binding proteins (ABP).
of experiments, rats In a series were injected with either the THPsolution and 24 hours, 9 days, 
or the control 

14 days, or 
60 days later the testes were
fixed by perfusion with glutaraldehyde/formalin mixture. Examination of
tissues at the light and electron microscope level indicatelimiting membranes that thearound 
the seminiferous 
tubules may be affected by
the treatment but 
the myoid cells, Leydig cells, Sertoli cells, and
primary germ cells appear normal, 
and Sertoli cell
retain tight junctionsthe capacity to exclude lanthanum. A physico-chemical changeoccurs in some seminiferous tubules which results in 
an obstruction that
appears to block the tubules. In order to test whether the changesresult from osmotic shock, testes were treated with sucrose, glucose, orpropylene glycol. 
 Histological examination of 
the testes 2 weeks later
indicated 
that these substances are able 
to induce similar obstructions
in the tubules. 
 In one experiment rats were 
treated 
with either saline
(C), THP (50%), propylene glycol (50%), or glucose (6.85 M) and variousparameters were examined 4, 14, 60,
propylene glycol, 

and 120 days later. Although THP,and glucose treatments were all effective, theeffect was greatest with respect to 
THP 

reduction in 
testis and epididymis

size, and sperm numbers.
 

The early effects of 
THP treatment on gonadotropin receptors in the
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testes and on serum gonadotropin levels have been examined in 
five
 
separate experiments. Rats were injected with 150-200 ul 
(per testis)

of either the control or the THP solution and then were sampled at 1, 4, 
8, 15, 32, 55-60, and 120 days after the injection. The THP treatment 
appears to result in increases in serum LH and FSH by 4 days after the 
treatment and after 15 days the levels appear to be the same as in the 
controls. On the other hand, the hCG-receptor and FSH-receptor binding 
are significantly reduced (p < 0.05) between I and 8 days after the TiP 
treatment. By 15-32 days after the treatment, the gonadotropin-receptor 
binding appears to have returned to the control values and no differen
ces between control 
and treated tissues were observed thereafter. These
 
results suggest that there may be an initial effect on the pituitary

gonadotropins which is reversed within 2 weeks after the 
treatment. The
 
decreased gonadotropin-receptor binding may be a reflection of higher
 
receptor occupancy during the first 2 weeks when serum 
levels are high.
 

The ABP content of rat and 
rabbit testicular tissue was determined
 
and no differences 
were found between the controls and the THP treated
 
testes. Tests on 
rabbit serum samples indicate no differences in
 
agglutination due to autoantibodis between control 
and THP treated
 
animals.
 

OBJECTIVE 6. In vivo and in vitro experiments suggest that THP is
 
distributed more or less throughout the testis if the injected volume is
 
adequate. Biochemical and morphological changes are being examined (see
 
objective 5) and indicate an osmotic effect the
on seminiferous tubules
 
which results in a permanet or semi-permanent alteration of the milieu
 
preventing spermatogenesis. The volume of THP solution employed appears
 
to be important. If not enough is injected, it appears that areas may

remain in the testis where spermatogenesis is continued. It had been our
 
assumption that most of the injected THP remained in 
the testis and that
 
the action might be due to a prolonged osmotic effect or a disruption of
 
the tight junctions between Sertoli cells. 
 The studies with the radio
labelled THP indicate that it is metabolized and/or removed from the
 
testis very rapidly and that the antispermatogenic effect may be induced
 
during the first 24 hours after treatment. The effect does not appear
 
to be due to a disruption of the junctional complexes.
 

Dissemination and Utilization of Research Results
 

Some of the results were 
presented at the ',iRFR International
 
Workshop on Male Contraception, held in Geneva, May, 1985, 
and appeared
 
as Chapter 24 of the 
proceedings, MALE CONTRACEPTION: ADVANCES AND
 
FUTURE PROSPECTS, Edited by G.I. Zatuchni, A. Goldsmith, J.M. Spieler,
 
and J.J. Sciarra, Harper & Row, Philadelphia, pp.252-270, 1986.
 

Results have been presented at the 1984, 
1985, and 1986 annual
 
meetings of The Society for the Study of 
Reproduction. Several papers
 
are in preparation.
 

Several 
invited lectures have been presented at other institutions
 
and societies in Canada and 
Europe and on national television and radio
 
networks.
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II. GENERAL OBJECTIVES:
 

The objective of the present study was to determine
 
whether the administration of microencapsulated D-Trp-

6-LH-RH once a month, for a period of eight (6)
 
months, can consistently inhibit ovulation in the
 
regularly cycling cynomolgus monkeys.
 

III. PROJECT SCHEDULE AND METHODS
 

Microcapsules of poly(DL-Lactide-Co-Glycolide
 
containing D-Trp-6-LH-RH at a release rate 
 of 20
 
ug/day for 30 days, or vehicle were used. The
 
microcapsules were supplied by Dr. Andrew V. Schally.
 

For injection, the microcapsules were suspended in
 
sterile vehicle containing 27% of
 
carboxymethylcellulose (CMC) and 1% of Tween 20 (by
 
weight) in saline. Each animal received a single I ml
 
S.C. injection of about 20 mq of microcapsules in
 
vehicle or vehicle only.
 

The animals were individually caged and exposed to 
centrally controlled temperature (23 -1 C), humidity 
(50%) and light-dark photoperiod (0600-2000 h. ). 

Twenty regularly cyclinq cynomolgus monkeys, divided
 
into groups of 5 animals each, were used according to
 
the following treatment protocol (Table 1):
 

TABLE 1. TREATMENT PROTOCOL
 

D-Trp-6-LH-RH Progesterone Oil
 
Group Vehicles microcapsules in oil vehicle
 

1 + 

2 +. 

3 + 

4 + 



Each 	animal received:
 

1. 	 A sinqle s.c. injection of microcapsules, or
 
vehicle, every 30 days for 8 consecutive months,
 
starting on week 1 of the 
 first menstrual cycle.
 

2. 	 A Progesterone challenge (50 mg 
i.m. in oil), or
 
oil vehicle, on day 25 of each cycle.
 

Before the 
 first injection of D-Trp-6-LH-RH

microcapsules, daily i.m. injectons of 100 ug D-Trp-6-

LH-RH, starting on day I of 
the first menstrual cycle
 
and for 7 days, were administered to ensure a faster
 
and better inhibition of pituitary-gonadal axis. In
 
subsequent 
 months, the monkeys received only the
 
microcapsules every 30 days, 
 as indicated in the
 
above design.
 

Laparoscopies were performed at periodic intervals 
to
 
determine the degree of foliculogenesis and to time
 
the ovulation date for 
each month.
 

Blood was 
drawn every week. Circulatory concentration
 
of FSH, 
 LH, PRL, estradiol, and progesterone was
 
determined by RIA. 
 Also, the levels of D-Trp-6-LH-RH
 
in peripheral plasma 
was monitored throuqhout the
 
study.
 

The following was determined in animals of all groups:
 

1. 	 Ovulatory versus anovulatory rate monitored by
 
serial laparoscopies and determinations of
 
circulatory concentrations of FSH, LH, prolactin,
 
estradiol, and progesterone.
 

2. 	 Menstrual bleeding pattern.
 

3. 	 Return to normal menstrual cyclicity after
 
discontinuation of D-Trp-6-LH-RH microcapsules
 
for 3 months.
 

4. 	 Endometrial histology in animals treated 
with D
Trp-6-LH-RH microcapsules compared to those with
 
D-Trp-6-LH-RH microcapsules and progesterone.
 



IV. RESULTS
 

1. Menstrual cycle changes:
 

In accordance with the project protocol, 
 we first
 
analyzed the regularity of the menstrual cycles in
 
each of the twenty cynomolgus monkeys involved in the
 
study. To accomplish this, all the animals 
 were
 
periodically checked for regular cycles by vaqinal
 
swabbing, serial laparoscopies, and serum estrogen and
 
progesterone determinations. The present study 
 was
 
carried 
 out with monkeys that underwent at least two
 
consecutive normal, ovulatory menstrual cycles.
 

A single s.c. injection of D-Trp-6-LH-RH microcapsules
 
every 
 30 days for 8 months resulted in inhibition of
 
normal ovulation during treatment 
 in all animals
 
(Groups 1 
and 2), as determined by laparoscopy and
 
hormone analysis (Table 2).
 

Three of 
 the five monkeys receiving D-Trp-6-LH-RH
 
microcapsules only (Group 1) 
were amenorrheic. One
 
monkey had uterine bleeding for two days on one
 
occasion, another had one-day bleeding, twice, during
 
the 8 months of treatment (Table 2).
 

In the group receiving D-Trp-6-LH-RH microcapaules
 
plus a progesterone challenge on day 25 of each month
 
(Group 2), four of the five 
 monkeys had either
 
cyclical or irregular uterine bleedings 
 during
 
treatment. 
 One monkey had uterine bleeding only once
 
(Table 2).
 

All control animals 
(Group 2 and 3) presented monthly
 
ovulatory cycles.
 



------------------------------------------------------

--------------------------------- ---------------------------

- - - - - - - - - - - -- - - - - - - - - - - - -

Table 2.
 

OVULATION AND UTERINE BLEEDING CHANGES DURING 8 MONTHS TREATMENT
 

Group 	 Animal Ovulations Uterine bleedings
 

I. 	 D-Trp-6-LH-RH
 
microcapsales N-25 Anovulatory 2 days bleeding, once
 

N-41 Anovulatory Amenorrhea
 

N-33 Anovulatory Amenorrhea
 

N-I Anovulatory Amenorrhea
 

M-59 Anovulatory 1 day bleeding, twice
 

2. 	 D-Trp-6-LH-RH
 
microcapsules
 

plus progesterone
 
challenge N-29 Anovulatory 2 days bleeding, once
 

N-39 Anovulatory cyclical (monthly)
 

N-27 Anovulatory irregular
 

N-45 Anovulatory irregular
 

M-97 Anovulatory irregular
 

- - -	 - - - - - - - - - - - - - - - - - - - - - .- 
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2. Endocrine changes
 

In contrast to control groups (Group 2 
 and 3), no
 
specific variations in hormone patterns 
were observed
 
during treatment with D-Trp-6-LH-RH microcapsules
 
(Group 1). This was also the 
 case for Group

receiving D-Trp-6-LH-RH microcapsules 
 plus a
 
progesterone challenge, except 
that serum progesterone

levels changed cyclically in accordance 
 to the
 
injections of progesterone.
 

Mean values 
 of serum estradiol and progesterone

concentrations during 
 the first 4 months of
 
microcapsule injections in Group 1 
are shown in Fig.

1. Estradiol levels remained about 50 pg/ml and
 
progesterone fluctuated 
as a mean within anovulatory
 
range throughout the treatment.
 

Corresponding patterns of serum FSH, LH, and PRL 
concentrations from one monkey (N-25) are shown in 
Fig. 2. 

Similar hormone results were 
 observed during the
 
entire length of treatment.
 

We also monitored concentrations of D-Trp-6-LH-RH in
 
peripheral serum throughout 
the study in the monkeys

receiving microcapsules. Immunoreactive serum 
D-Trp-

6-LH-RH levels were measured by RIA using anti-D-Trp-

6-LH-RH antiserum as 
described by Mason-Garcia et. al.
 
(Proc. Natl. Acad Sci. 82:1547-1551, 1985). A typical

standard curve is shown 
 in Fig. 3. Intra-assay

coefficient of error 
was less than 10% at 30 maximum
 
binding, and the sensitivity was 50 pg/ml serum.
 

We 
 found that a single in)ection of D-Trp-6-LH-RH

microcapsules every 
 30 days provided a sustained
 
concentration of immunoreactive D-Trp-6-LH-RH in 
 the
 
serum for 8 consecutive months. 
 Mean values of D-Trp-

6-LH-RH measured one 
week after the first injection of
 
microcapsules averaged 750 pq/ml. 
 Serum D-Trp- -LH-RH
 
levels declined thereafter and remained 
 relatively

stable after 
 6 weeks, for the remaining months of
 
treatment. Fig. 4 shows 
the mean values of D-Trp-6-

LH-RH during the first 4 months of 
 microcapsule
 
injections in Group 1.
 



FIGURE 1:
 

SERUM CONCENTRATIONS OF ESTRADIOL AND PROGESTERONE IN
 

CYNOMOLGUS MONKEYS THAT RECEIVED A SINGLE INJECTION
 

EVERY 30 DAYS OF THE D-TRP-6-LH-RH MICROCAPSULES.
 

(MEANS + SE.)
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FIGURE 2:
 

SERUM CONCENTRATIONS OF HL FSH AND PRL IN A
 

REPRESENTATIVE CYNOMOLGUS MONKEYS THAT RECEIVED 
 A
 

SINGLE 
INJECTION EVERY 30 DAYS OF THE D-TRP-6-LH-RH
 

MICROCAPSULES
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FIGURE 3:
 

REPRESENTATIVE STANDARD CURVE FOR THE AGONIST 
 D-TRP-6-


LH-RH RADIOIMMUNOASSAY. ASSAYS WERE 
 PERFORMED USING
 

RABBIT ANTI-D-TRP-6-LH-RHj ANTISERUM. IODINATED D-TRP-6-


LH-RH 
 WAS ADDED IN ALIQUOTS OF 100 ul CONTAINING 25L000
 

gpr OF WHICH ABOUT 30% OF THE LABELED LIGAND WAS BOUND.
 

DATA ARE PRESENTED BY PLOTTING LOGIT B/B AGAINST LOG
 

DOSE. EACH DATA POINT REPRESENTS THE MEAN OF TRIPLICATE
 

DETERMINATIONS.
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FIGURE 4
 

SERUM CONCENTRATIONS OF D-TRP-6-LH-RH 
 IN CYNOMOLGUS
 

MONKEYS AFTER A SINGLE INJECTION EVERY 30 DAYS OF THE
 

D-TRP-6-LH-RH MICROCAPSULES.
 

(MEANS + SE.)
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3. Results of uterine biopsies
 

All specimens examined by light microscopy in Group 1
 
showed a thin endometrium, with an inactive
 
proliferative pattern. Marked proliferation 
 or
 
hyperplasma was observed.
never Thus, there were no
 
signs of hyperestrogenic stimulation of the
 
endometrium, in the 
animals receiving D-Trp-6-LH-RH
 
microcapsules. Similar conclusions were drawn 
 from
 
biopsies of Group 2.
 

4. Recoery
 

All treated animals returned to normal uterine
 
bleeding after discontinuation of D-Trp-6-LH-RH
 
microcapsules. 
 Table 3 shows the interval to the next
 
menstrual bleedinq after the 
 last injection of
 
microcapsules.
 

Regularity of two consecutive cycles following
 
discontinuation of treatment 
was checked by vaginal
 
swabbing, laparoscopies, and serum estrogen and
 
progesterone determinations. In all animals of
 
experimental groups 
(Groups I and 2), ovulation and
 
subsequent 
luteal phase had normal characteristics and
 
were similar to those of both vehicle-injected
 
controlE and non-treated animals in our colony.
 



-------------------------------------------------------------------
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Table 3
 

MENSTRUAL BLEEDING AFTER LAST INJECTION OF
 
D-TRP-6-LH-RH MICROCAPSULES
 

Interval to next 
Group Animal menstrual bleeding 

(days) 

---- ------ ------ ---- --- - -----------------------

1. D-Trp-6-LH-RH 
microcapsules N-25 97 

N-41 83
 

N-33 73
 

N-lI 83
 

M-59 84
 

Average = 84 days
 

2. 	 D-Trp-6-LH-RH
 
microcapsules
 
plus progesterone
 
challenge N-29 	 87
 

N-39 74
 

N-27 83
 

N-45 83
 

M-97 	 88
 

Average = 83 days
 



CONCLUSIONS AND SIGNIFICANCE OF THE STUDY
 

The present results indicate that a single
 
subcutaneous injection of microencapsulated D-Trp-6-

LH-RH once a month, can supress ovulation in regularly
 
cycling cyJ.omolgus monkeys as determined by 
laparoscopy and hormone analysis. The inhibition of
 
ovulation was consistent for a period of eight (8)
 
months among the animals injected with the potent LH-

RH agonistic analogue, as compared to the control
 
(vehicle-treated) animals.
 

There were no specific variations in serum FSH, LH,
 
and PRL patterns during treatment. Serum estradiol
 
concentrations remained low, about 50
at pg/ml, and
 
serum progesterone levels fluctuated as a mean 
within
 
anovulatory ranqe. 
 Determinations of immunoreactive
 
D-Trp-6-LH-RH demonstrated that microcapsule
 
injections provided sustained concentrations of the
 
agonist in the peripheral serum for 8 consecutive
 
months.
 

Light microscopic studiee performed on uterine
 
biopsies 
 revealed that an inactive proliferative
 
endometrial pattern, with no signs of 
 hyperplasia.
 
These observations 
 did not aqree with a previous
 
contention that prolonged treatment with an LH-RH
 
agonist may cause proliferative and hyperplastic
 
changes in the endometrium due to an unopposed
 
endogenous estrogen secretion.
 

We also found that all treated animals returned to
 
normal menstrual cyclicity within three months 
 after
 
discontinuation of D-Trp-6-LH-RH microcapsules. This
 
indicates that the prolonged treatment with the
 
microcapsule formulation does not result in long-term
 
detrimental effects on the menstrual cycle.
 

In conclusion, the results of the present study

provide strong support to the concept that once a
 
month injections of LH-RH agonists formulated in
 
microcapsule preparations 
 could have considerable
 
clinical value as a long-term female contraceptive.
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I. PROJECT REPORT SUMMARY
 

A. 
General Information
 

1. 
Development of a 90-day contraceptive based on
 
levonorgestrel microspheres. 
Subagreement PARFR-373.
 

2. 
Danny H. Lewis, Ph.D. Stolle Research and Development Corporation, P.O. Box 5310, Decatur, Alabama
35601. (205)353-3814
 
3. 
Stolle Research and Development Corporation
 

2964 St. Rt. 
42 South, Lebanon, Ohio 
45036.
 
4. Contract Period: 
 April 1, 1985 
- March 31, 1986.
 
5. 
Inclusive Dates of this Technical Report: 
 April 1,
1985 	- September 1, 1986.
 

B. 	Narrative Summary
 

The objective of 
this 	project is the development of a
90-day injectable microsphere system for 
the delivery of levonorgestrel. The availability of such a product would allow a
direct comparison of levonorgestrel, norgestimate, and norethisterone to be made from basically the same controlledrelease systems. 

and 	

The same general microencapsulation 
process
the same biodegradable polymeric excipient is involved
all three of 	 in
the injectable contraceptive products.
encapsulation process is 	
The micrc-


Corporation. 	
the property of Ortho Pharmaceutical
Stolle R&D 
received permission from Ortho to
produce a levonorgestrel formulation in order that a clinical
comparison could be made of 
the three steroids. It is
to state 	 important
that 	any further development of a levonorgestrel system by Stolle R&D 
would require authorization from Ortho.
 

We synthesized the appropriate 85:15 copolymer excipient,
developed a satisfactory microencapsulation procedure for
levonorgestrel, characterized the prototype product in vitro,
and conducted a pharmacokinetic study in the baboon model. 
We
found that levonorgestrel can be formulated according 
to the
Stolle/Ortho process to afford good controlled-release characteristics in vivo. 
The prototype formulation in 
quite similar to
the 90-day norethisterone product in regard to microsphere size
distribution, visual appearance, and drug content. 
The baboon
studies confirmed 
that 	the test material offers potential as
a 90-day injectable contraceptive product. 
 It appears that the
next 	step should be 
a Phase I clinical trial to establish the
pharmacokinetics in humans.
 

II. Substantive Technical Research Report
 

A. 	Statement of Objectives
 

The objectives of this research project were as 
follows:
 



Task 1. Synthesis of 
research quantities of poly(lactide-co
glycolide) as the biodegradable excipient.
 

Task 2. 
Optimization of the Stolle microencapsulation pro
cedure for levonorgestrel.
 

Task 3. In vitro characterization of levonorgestrel microspheres including SEM, size distribution, and release profiles.
 

Task 4. Pharmacokinetic studies in baboons 
to determine the
in vivo performance of 
the most promising formulations.
 

B. Technical Progress and Accomplishments
 

1. Synthesis of Biodegradable Excipient
 

We synthesized an 85:15 lactide:glycolide copolymer 
as

the excipient 
for the 90-day levonorgestrel formulation. 
 Our

experience in developing and 
testing the 90-day norethisterone
 
and progesterone systems indicated that the 85:15 polymer would
be appropriate for the levonorgestrel product. 
 This copolymer

biodegrades in 
about 6 months. We utilized a polymer with an
inherent viscosity of about 0.5 
to 0.7 dl/g in chloroform at
 
30 C. 
 The weight average molecular weight was about 50,000.
The polymer used in this research program was non-GMP material
not for use in humans.
 

2. Microencapsulation of 
Levonorgestrel
 

A solvent-evaporation microencapsulation procedure was

used to formulate the levonorgestrel delivery system. 
This
 
process involves evaporation of an organic solvent such 
as
methylene chloride 
or chloroform from an oil-in-water emulsion
 
under controlled stirring conditions. 
 The drug and polymer

are both present in 
the oil phase and are combined as solid
microspheres as 
the solvent is removed. This process is particularily useful for 
the microencapsulation of water-insolu
ble drugs.
 

Our experiments with levonorgestrel indicate that this

material behaves quite similarly to norgestimate and norethis
terone in regard to its microencapsulation. We .ere able to
achieve rather 
high drug content levels in 
the final product
(45 to 50 % by weight). This high drug content 
is important
in regard to reducing the mass of material needed for a single

90-day treatment.
 

Our 
findings indicate that the microencapsulation pro
cess can be scaled up in the same manner as for the 90-day

norethisterone product. 
 Present work at Stolle R&D 
on nore
thisterone should also provide useful scale up information
 



for the levonorgestrel system if 
a decision is made to 
fur
ther develop this product.
 

3. 	 In Vitro Characterizations of Levonorgestrel Microspheres
 

We characterized all 
batches of the levonorgestrel product
according 
to scanning electron micrographs, microsphere size
distribution, and 
in vitro release profile.
 

A representative in 
vitro release study on Batch SR018-1
is shown in the appendix. Those microspheres were 25 to 90
microns in diameter and were sterilized with 2.0 Mrad of gamma
radiation. 
 Note 	that the in 
vitro 	release profile demonstrates
 very 	little burst of 
drug 	during the iniAial Lime period.
in vitro experiments were conducted at 	
The
 

37 C 	in a receiving
fluid 	of 30% 'k vol~ime ethanol in water. 

The microsphere size distribution for all batches wasdetermined by seiving the product through stainless steel seives
of the appropriate size and also by analysis on 
a HIAC/Royco
Instrument. We determined by 
in vitro release studies and
vivo 	studies in 
the baboon that microspheres between 25 and 
in
 

90 microns in diameter were suitable for 
the 90-day in vivo
release of the steroid. HIAC/Royco particle size data 
are
 
shown 	below:
 

Size, Microns 
 No. Particles
 

5-25 
 1280 
 14.3
 

25-45 
 4159 
 46.5
 

45-63 
 1721 
 19.2
 

63-90 
 1346 
 15.0
 

90-125 
 436 
 4.9
 

We determined the actual drug content of the microspheres
to be 	48.0. The theoretical loading was 
50% by weight.
 

The quality of the microsphere formulation was determined
by SEM. The Figure shows 
the surface characteristics of the
batch 	used for 
the primary pharmacokinetic study in the baboon.
 

4. Evaluations in Baboons
 

Preclinical pharmacokinetics and pharmacodynamics of the
long-acting formulation of 
levonorgestrel were evaluated in
nine baboons The poly (d,l--lactide-coglycolide) microspheres
contained 48% LN by weight, and ranged 
in size from 25 to 90
microns. Three groups of 
three 	normally cycling female baboons
were 	each 
injected intramuscularly with microspheres contain
ing 12, 23, or 50 mg LN on day 3, 4 or 
5 of 	the perineal cycle.
Serum 	levels of LN were 
measured by radjoimmunoassay, and 
the
effect of treatment on 
ovarian function was monitored by
 



observing changes in 
sex skin turgescence and by measuring
 
serum levels of progesterone. 
 By these criteria treatment
 
inhibited normal ovarian function for 
3 months in all groups.

Vaginal bleeding occurred for 1 to 15 
days during the first
 
2 months posttreatment in baboons treated with the low dose

(12 mg LN), and the three baboons in this group resumed peri
neal cyclicity or days 92, 93 and 95 posttreatment (PT). Vagi
nal bleeding occurred on only 2 days 
in the six baboons in

the other two groups (25 dnd 50 mg LN) during the first 90
 
days PT. Baboons in the 25 
mg dose group resumed normal
 
cyclicity 103, 103 and 
105 days PT, and perineal cycles of

the baboons treated with 50 ing LN were suppressed for 101,

110 and 126 days follwing treatment. The interval from treat
ment to resumption of perineal cyclicity in all groups 
was
 
103+10.4 days. 
 The results of this study demonstrate the
 
feasibility of 
controlled release formulations for achieving

finite menstrual cycle control among several 
treatment doses.
 
The individual data are 
shown in the appendix.
 

C. Unanticipated Results
 

The project proceeded as 
expected with no unanticipated
 
results.
 

D. Research Design
 

The original plan of work was followed.
 

E. Operational Significance
 

This project resulted in a prototype levonorgestrel

formulation suitable for 
further testing in 
a Phase I clinical
 
trial.
 

F. Dissemination of Research Results
 

A paper by Beck, Pope, and Lewis was presented at the
 
Society for Advancement of Contraception meeting in Chicago,
 
September 25, 1986.
 

Submitted by:
 

D ny H.'Lewis, Ph.D.
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Electron micrographs of 48 wt% levonorgestrel microspheres 
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Ac #S8 - Group A - 12 mg 12
 

Days BABCICN:
 
PT 
 (B DB 
 IB Ave
 

NC iL Norgestrel (IN)
 

0 
 .06 
 .06
 

1-5 
 7.79 
 10.22* 
 8.33
 

6.99
 

6-10 
 6.69 
 8.74 
 7.99
 

8.54.11-15 
 5.67 8.34 6.45 
5.21 
 6.57

16-20 
 3.78 5.00 4.39 
 3.95
 
2.62 

21-25 
 2.91* 2.44 5.40 3.84
 
4.59*

26-30 
 2.29 2.00 2.15 
2.15*
 

31-35 
 3.46 1.72 
 3.88 2.86
 
2.06 3.2036-40 
 2.11 3.38 2.75 

41-45 

3.56 3.56
 

46-50 
 1.61 2.66 
 2.14
 

51-55
 
56-60
 
61.-65 
 2.54 2.18 2.3666-. ' 
 1.94 2.23 
 1.78* 1.98

71-/ 


1.84 1.84

76-U. 
 1.61 J.19 1.85 J.55

91-85 
 1.44 1.06 
 1.25

86-90 
 .23 
 .23
 
9!-95 
 .76 
 .92* .84
 
96-100
 
101-105
 
106-110 
 .85 
 .13 .49
 
111-115
 
116-120 


.13 .13
 

*Sample value CV 
10-15%
 



Ac #S8 - Group B - 25 mg [N 

Days BACU"t4:
 
PT 
 IA LA 
 XA Ave
 

NG/jL Norgestrel ([N)
 

0 
 .36 
 .11 .24
 

1-5 
 7.76 7.32 
 9.55 7.63
 
4.81 7.5g 
 8.62
 
7.18* 
 8.32
 
6.34 
 8.82


6-10 
 6.69 7.28 
 6.64 * 6.48 
6.23 5.55 

11-15 
 5.67 8.82 
 5.79 6.76
 

16-20 
 6.34 6.79 
 5.34 6.16
 

21-25 
 4.93 7.14 
 4.24 5.03
 

3.79
26-30 
 5.74 
 5.74
 

31-35 
 5.32 
 4.66
 
3.99
36-40 
 5.22 
 5.22
 

41-45 
 2.08 2.78 2.58 
 2.57
 
2.84


46-50 
 2.54 3.93 
 3.24
 

51-55
 
56-60 
 1.71 3.08 3.88 
 2.89

61-65 
 3.18 3.65 2.70 
 3.18

66-70 
 4.09 
 4.09

71-75 
 4.07 
 4.07
 
76-80 
 3.30 4.87 
 .78 2.98

81-85 
 5.51 1.34* 3.43
 
86-90
 
91-95 
 2.26* 
 .13 1.20

96-100 
 .76 
 .01 .39
 
101-105 


.01 .01
 
106-110
 
111-115
 
116-120
 

*Sample CV 10-15%
 



Days

PT 

0 


1-5 


6-10 


11-15 


16-20 


21-25 


26-30 


31-35 


36-40
 

41-45
 

46-50 


51-55
 
56-60 

61-65 

66-70 

71-75 

76-80 

81-85 

86-90 

91-95 

96-100 


101-105
 
106-110
 
111-115
 

116-120
 

*Sample CV 

Ac #S8 - Group C 
- 50 mg I.N
 

BABCCN : 
AB JA Ave 

NG/ML Ncrgestrel (IN) 

.19 .19
 

13.09 
 21.58 
 5.00 11.20
 
,.25 16.80 6.81
 
8.98 
 14.68 * 5.60
 

8.96 23.36 
 7.52 13.36 
4.41 21.11 14.77
 
2.83 * 14.75 8.16 * 9.19 

11.03*
 
6.30 9.98 6.08 7.19 

6.385.93 
 6.34 
 4.59 * 
 5.47
 
5.03 
4.31 10.52 4.07 7.12 

9.58 
4.71 4.71 

3.05 
 8.86 
 1.90 
 4.60
 

3.30 5.94 3.02 4.09 
4.04 
 6.04 
 3.68 
 4.59
 

7.02 * 3.09 5.06 
3.34 3.34 
3.41 7.61 4.20 5.07 

4.74 
 4.74
 
1.84 
 1.84
 
2.21 
 3.59 
 3.91 
 3.24
 
1.72 1.61 1.45 1.59 

10-157.
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Narrative SLnrary

In this report we summ,,arize the studies 
on the re,-hanisrm ofaction of anordrin and its efficacy for cont tinuously suppres.ing,-,vulation when given onc-e a ronth as an intrarmuscuiar injection.Also described L- our progress in preclinical studies oft,-oxicity, teratS"r , Lty, pharmaor::kitnetics, and 

its 
metabolim.r 

Anrdrinsup pr es C;-i 
was rt found to prevent fol ILlrrap p c ad,-t r,;:p a; r at i developrent bys upe s i n _ - -, Nr y o.. p i n::e , r . i. . N o)o:r 5 1t :ad o-e s i t ,c a u s ee aa psup s e u d o-- menopaLsal co-ndi t ,, ,o,-Cr)tc i tLcu1 7 ei evati t l aiiradat r,:ipins.During the tire that anrdrin is e'wrt;itnQ its -ffeCst, q,,ad,-tropins apparently arc r.e<5".d i norrmal precvulatry amounts in

periods ,f between W to 14 . 
Despite the sirges of g, natr, ,'p' the c'varv does notrespond. An::rdr in pr eentt to ll ', ar deveal ,prent at an earl ystage; it seer t 0 bI ,c k eiruitien t of f'] IlicIes. This issupported by the fact that by day 6 of the cycle anrdrin iseffective in ,only about 30" rom rokeys. After day L it isineffective. Lqtrcen exretion duringp the early fo-l 1 icularphase of the renst rual ,.: in a ls uppr.essed in prorpor t ion to

the dose of anorrin give.

Monthly i ntrarmuscular injecti ,as 
,-of anordr in were effectivein con t i nuously suppressing :,vulaticn without preventing normalrecovery of cvulatcry functi on thereafter a:ccordinrgp toc, horrionalindices. F,:strer.opausal :h.anes did not occur accordi n t,gon adotrcpin excretion and vaginal epithelial cytlogy. --
Pure anordrin has been prepared a::rdirig to GLP guideli ne,and treatment of rnkr.eys, dogs, and rats has begun in toxicitystudies at the Universi ty of Illinois. Fre--terat:l:gy do'sefinding studies are underway at Northwestern U-niversity.14C-An,, rdrin has been prepared by Aersh r, and has been adrinered to seven monk[.eys. Sar,,pl i ni ss ab:,ut 

ist
'/23 co,,mpl et ed arid themajor retabol ites have begun to be identi fied. Frel irinar yresults reveal very strong bindinig o f ariar Pr in to -iser uri 

crpon ent and a hal f-li fe of c'ver 20 days. 

SUBSTANTIVE - -F:HNICAL RESEARCH REPO'T 
A. Statemen, : bject*iveC:ndLLI:t preclinical stLdies that are required tci assess

safety and efficacy of ancrdrin 

the
 
before clinical trials arc

conduc ted. 
B. Progress to Date
 
I.G,onadotrcpin 
 resp,-,nse t,: anc,rdrin.

2. Estrogen prnd:,di tion after anordrin treatment. 
3. Studies on ,:'nthl y adrinistrati,,n :f ar',rdrin. 

a. vaginal bloo.din patterns. 
b. vaginal]. cytology. 
C. pattern o f qr im estradi,,l and progesterone.
d. recovery of ren.strual cycles. 

4. Toxi1 ty t-.st i ,j
5. F'harrac,:kinetics and metabo: lism 
G. Teratoloqy 



,,nad,tropin response to anordrin 
----- Ser Urn cbtained frc, , r,onkeys dai I y fo:'r 5 days after an 
intrarusLI-ular in .j e,_tirn ,cf an,;, dri was assayed fcr rmon ey LH and
FSH. The riean and i-\- SE valIEues f,r the 5-day per i ,,, for ,l, :,
m,ri keys and r,nkey:; ciivt- di ffe ent d,:cses o f ancr,rdrin ar e sh owln 
it i 7]qt 1. ; .1 ear th At stu .lip:e l iip t lnadtrpins is notthe reas -rI f,, t1he fs I Li- f- Cf f'-I. '---u ar r-, U<I n tt tI 1 n i ,-,.,r i n 
treated [n th-

body .)ei ght, resul ted in a 


Inkes. f.,vt, highe-- t ,os studied, C).4 rg/ q 
sicvni fi,:At eI t-V,_ati,_c-,n ,,f LH over that 

in on-, t ri . The dt 1,I. pat tern inof seruri LH l evels i s shwn 

Fi g 2. The I 
 at i,:,t whi c h is abI-,ut hal f ,of the rI,:,rral p'ec vul a
t-,ry LH peak c,, ,ur s ,.r days 3 and 4 after ar,,,rdr in.
 

Ur i tnar y i rrinun-,cr ea, 
t i ve LH e ,Ac re t i cn1 h1 -1 (al , [t-'ll lheensu r ed. 
The n,-,rral pattern is shown in Fiq . ILven tho, tcih the daily
ex'creti,n is quite variable, there is clearly a higcher levCl at 
mi dIyc 1 e than at 12 days be fore or afterward. The pattern a fter
 
injecti,, c ,f 0.2 
 rc/kQ an,,rdr jn characteri sti cal 1 y 'iltided
 
bursts c-f LH rel 
a e that were in the ranne -,f the preavulat,,ry
LH surge. Gener ally, these CCCUrred with a peri ,d ,cf Let weerl 10
and 14 days. F i 4 shows the pattero i n one i,:nkey ItF3G . The 
average urinary LH ex': retion in the preCovul at.,ry peric d cf ncrmal 
uienst rual cycles was 8. 8+\ -5.6 SE ng/day, ard the mean peak 
vale L ,f the LH surqes dur i ngI treat rent I:y,. es was 27. G \-2. 7 
SE. Thus, an-rdrin d,,es nt create a pseid,:rencpau sa 1 ,_,idit on 
even t h,-,ugh ozvar i an funar t i on and st er,-i d sec r et i c, i s -utpp r essed. 
The reason that LI.- levels are n-,t n,,r e ,:hr,,nical 1 y _:. svated 
may be be:zause :I f the weak intrinsic estS ti r,-, C a: t i vi t y cf 
an,:rdrin itself. 

Est r ,-gen_ prod-t in .a f ter ar- rdrri t r eatmen t. 
Urinary i rirLM nreactive estrc, ne was neasured in the period 3 

to 8 days after admi nistration ,-f di f fer ent doses cif atnordrin.
As sh,,wn in Fiq 5 it is :1 ear that estroqen forration and 
ex,retion are sLppr-essed in a dse -related manner. This .on f i r ris 
that an-rdr in br i ngs ab,-,ut its ef fect by a direct a- t i ,n -n the 
ovary. SubtseqLent to, te sippr essi on of f,0,l 1 i, CUar qrc,wth and
fuI: t i n f, -ll i 1 1 es dc, devel op i n an appar en t I y nor ma,anner.
 
Fiq 6 shoDws the pattiern of irirun,reactive estrone and 
 pr enianed i -CI ex.-reti_-,n in a n,,:,nkey that recei ved a .- r q/[g d,se , f
 
anordrin on day 1 :f the menstrual cycle. Note that althouQh the

frlliular phase has been 
 extended, there is a relatively ral 
pattern ,of excretion -If estrogen and pr,ogesteron e rietab:,lites
thereafter. For C. rpar a so-n, the pattern c:,f i rirunCir ea,: t i ve 
estr,one arid preq.ii anedi,-,1 In n or ri-ial ovulatory Cy,- I es is -sh':,wri ir-
Fiq 7. qe aspect o-,f the onoing studi es that has n, t beetn
coripleted . the histq,l, cal evt1i ,_t ion ,f -:,vr i a that were 
recrved fr anrt dr i ri - treat ed monkeys 3 days after the estr ane 
peak. Thi s study I-us t Se ,orpleted bef,:,re the effect cf an,rdrin
o-,n civulat i.,n , an be as er tai ned. That is, we have nict yet
deterri-ined whether the delay in f-,lli,:ular maturation 13 associa
ted wi th corpuS lLit un for rat ,--,n cr CIliy Luti ni zed LUiir up,tured 
f I i ,:Ies. 
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§glpg~ressior ,-, esatrr------ .crdnc es.e ed ur i rg ri-nt hl admi.nisat rat i,,n of ancr drin.ad ~ - .n......t.. ~ ..........
 

Serum cc'ncent rato , ns of tstradiol and progester,-,ne remrai nedat low levels duri nq monthl/ tr eatment of monkeys with anr,rdrin.The results are qhawn in Fcigs 8a, b,,_-,and d. Anircir in wasadministered ini tal Iy to each monkey as a single L.m. inject ionin sesame oil within the first 4 days of the ,enir Lial cycle.
The dcse was based .n the amour t of anc>r drin for each monkey thathad extended the rf:, i. lar phse of the menstrual ,- le by 25 to
30] days where this Iafrmaticn was Inwrn. n mreysr:, rEn that we have studied tisc is 0.2 rg/kc. Howe ver, in I :f the 4monkeys avai lable f.r thci stLiy a d:e o f 0.4 mgi/ig wa requi red. The two additio:,nal moir: y'; (ft65 andGI7) that had not been
studied previocusly were given the 0.2 mrg/kg dose. Table I
summarizes the menstrual patterns ,--of these monkV eys. 

TABLE 1 

Mon key Dose First/Last Duration ,of Menses Date-, 
mg/kg In jec t i on Amenorrhea 

#27 0.4 4/27-8/17/84 6.5 Mc. 11/7-9, 12/5-7, 1/2-4

#32 0.2 4/27-8/17/04 
 6.0 mo'. 11/1-3 12/14, 1/2-%
#39 0.2 4/27-8/17/84 
 7.0 mo. 11/23 12/20- 22, 1/17-19
#40 0.2 4/27-8/17/84 (5.5 '. 11/7-9, 12/mo-._, 1/15-19#65 0.2 4/27-8/17/84 ic.8. Mo 12/28 ,2/15--le 
#67 0.2 5/1-8/24/84 8.0 mo. 12128-31,2115-17 

mean 7. _\ --0. 8 ri . 

The return to norrial ,onstrual cyc es in also indicated inFigs 8a-d as risea in .stradil cr prc'cmtercne approx',irately 
two

months after 
 the last inje:tioni cf anoririn to the 
range of the
preovulatory cr 
ridluteal phases, respecti vel ,, of th normal

menstrua cycle. Since bl'od was drawn c:,nl/ weekly, the peak
,:cncentrat i,'na were not always ,:bservJ.

Freginanediol was al so reasure d ur .nd 1 .i . ri "i'fthe monthly arnrdrin regirllen. The highe:.t .values attained in I
of the ronba.el, was 1.2 ug/day; the:me ,,nr y hod no ':cJ.-n;.- Mfvaginal bleeding dluri ng the 7 rinthn. - r ,nrrlhea. 7W", li eys(#t40 and f67) each had one day of p., t i'l; both irn: cdencesoccurred 
at a little ,ver a month fr.o thr cate f "he first
injec tion of anordr in and 'w.ere proeeeded 4ithirn the pr ior m-nthby pregnanedi,1 exc.retion of betwe~en 
2.0 and 3.0 ug/day. This is
'l ose to the iean nil dl Lteal pr egnanedi c, exc ret ion in no-ralcycles cf 
1.0 .q/g cay. TlLus the ini ti doe of aor r in pr obably
should have been hi gher in these two mconkeys. Never thel ess, the
efficacy cf anordrin 
in a monthly regimen is adeLuately prvn by 
the e:per-i ment s. 



Toxicity testing 
The starting date for dosing of monkeys, dogs, and rats at 

the College cf Fhiar nacy, Un iversity f Illin i s, was Oict ber 23,
1985. Blood samrlples have been ccol lected for horrane atudis, for 
total ':ho lesterol , LDL, and HDL, for bl cod :,o,.gulation studies,
 
and for blcood cizym-n arid el --, trailytes prior to adrini stration 
 of 
the first ,') , . f ant,-rii i aind f ter tlhe first month on treatment 
accordinrg t th - r, ,l . Aniordriin for thcse i:'i - saspre -
pared by Dr [h.L 'ii 1t I1 I L.Iunder 5.F VandA ri. At the 
pre-.ent: i ' ove indicatii f any ,ir '' pa, hol-y inW" q . J. 
an':'rdrin triL ated .-anials, . The c:oncentration of in,:,rdr in in the 
sesarre oil , . *., i r ired by ,--.. 'hr ih ,.raph . Thei ' 
stabil ity, o,r r ,, r in that had been stared inl se.sams oil at ror 
temperature fr year,yt and five years was al .', 'PLCr nt ined. Nc 
signi fic'anti deter ioration 4 o fround at e ither tirme inhL,-rvatl.

Hc' rmonr' arid o'ther assays have 
 not yet becjnn on the blood warples
that have been dr:w'.n . For greatest prei:sion And ac.zracy these 
analyse ,... ll!i not be done unt il a conplete set of sampleas have 
been ,i leted. 

Pharma,-'-,inu ti- . and -rmetabl ism -''f - an,,rdr i n
 
Uni for nly l abel ed 
 3I-,an or dr i fr and 7- 14:-,anordr in were 

prepared Ly Amershm Corpocration . Samples of b:,th m::'rnp:,unds have 
been recrystallized with pure ancrdrin synthesized by Dr.
 
Chettur. In each ,case appro4im tely 30,000 
 ,,cp:,f the labeled
comipound was added tao, 20 rg of the pure anc'rdr ii. In bcoth cas,-s

the speci fi activity remained constant 
 it :los- toa t5 , ,:pr/rnq
upon repeated crystallization, provi ng that th. label ed ,rpL~rds
 
are ':heri,:al 1 y identical to the 
 pure an.r 'r ii- and e ;int-tial y 

In the pilot studies with H-anordrin (before the i4r ancrd
r in was avail abl ci 2 ncnkeys were gi yen tL- JoTse i ntravencu,,l y
and then intramLsc:ularly. itnetics wf dl :Lrihuition and a lint -
ion were ':al:ulated. Al thuq ; wags , ucer fromir th: ; study that 
an':'rdrin has a long half-life -tronq 

protein, *acLrate estimates cf 


aton: Minding to a :',riii 
netabolci ,: learanc-. could not e 

c a ccud ated e: ause we f:'n d iL the t 1, tnI:.I c.!If,-I ; , 7 It', t.( d - t IAt. 

exchanqe :f tritium had occ 
urred. This poirits ocut very .:1early

the value in spending the additiocnal 
 money t: .Ltain the corpond
with 141: in. the r inig t -tLure. Subsequent descr iptions-. af the
kinetics and netabol isn will, therefore, be 1 imi ted t:i war! 'with 
the 14C-an,:rdrin.
 

invitr'_ hi n ibi. When 
 14C anordri ' i t,-, be added L- ,eru,,
in vitro, it mLit first be dissolved in a"i.l .t that is 
al':' rilstlih!,*a with water. The steroid w.a t :ref,:rr- added to 
test tubes as a. ,. in in 0.05 nil of :iethaniol . Withi n r m,r,,in At 
room temperature .adeqate OqUs :hr itan I.>with 1 . A Y er ii. ha,
oiccurred. l,,wev.-r , the ster- ld at this fL v wa- ,a, found t o be 
only abc'ut 5% etractable with diethyl ether. Many pr:cedurea
have been tried to attempt to .tract the brnd sterotid intc luding
incubatiori of the serumi with acid ,or alkali prior tic >ixing with 
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crganic sol vent. These pr: edur es did not rel ease the boundan,-rdrin. Frec pitation :,f the ,er.n proteinn with ethanol crheat was siril riy unsucces.sful. el filtra.tion of the i erur,,anordr in comiph e x t-,ve -d that; anordri i tw ,on bounid tc a subs tanc eof 1,cw ,n':, ,u r 'e t,tgh robabl/ 1,n ,. than 5000 ,tons. Th iwork was th.n tmpriai r 1i ly di scnt inued whi1 e we attptud to1determi ,e the for; of I i-corip,,nd in onrnin Kf a- mai 5 that "adbeen giv.in the iabeled onrdri i intro.vet usly. Since rcst ,f thelabeled notar ial in thn-ca ,ple s wa :1 s . not ,.th.. etratabl,:e,we satturatecd the ICrt with Na l , n ci I iiC,- t,, p:>1 ' annc addedacetone to i- a , -,ilni. L a , or ,- o n-j "j t scf alord in i to tho . C,l : - , I ''IIt . rIn .thi _, t.c7,ewe f,:,, rd th.t90%-7 of tho il. t r 1 Itf I n un' r ab hi into other wasextracted i ,, Kle ,rgi,-.o-"i.i- After thin li e c hrairltt Lraphy of the ace1one Ie r ,- cab1 marli a in a sol ent system thatseparate: t u' , Cu] faites, 'n'd' lJLII,_g tud s, wt-ter.. 

dfi"c - r" t h o t what had been 't t ed tnt ,, et ,zn e _.13Unconj~ugata huoi with a n 1c maobrap [iility 

that ,f , :n.
 

-,r" f,,o, we went bar to the prc-blem ,f1 'C- . eJ ' ''t n' s) 
the u- , a: tablt

in er-um afterand at tvmrpt . ex tr 
the in vitro ,in:c.bation

c tI e 51 ngUhtr the a: i d-- s:;a t a: etoneprocedure. l-i w. Gu,,essfu! in ,tr-sctinq a labeled c:onmpoundwhich, after irrat-,qraphy, appears to be , ,:rdr in arid s,rie of a 
partial hydrl. . product.

Thus, ,rdr in bi ncls r pid y anrd st rcngl y to a erui:orporent. 1his binding is n,:,t broken 5y t ef acid tio 
 n :,f :rjani:
scolvents in ,. i:h ann'l, in in soluble isuch as di ethyl ether. Thebindinq of ancrdrin to a serumr, :onp,:,nent is di fferent in thisrespect than the hi idincQ -f pr :.ester.:,ne cr cart l to'501 LCi3 Kr o fteststter-n e t o SH BGY and i t app r s t o h a. much st r 'inr' e - n d 

In _viv , _ bincLc 5ng d met abo l rin f anrrin i. 
----- As de cra h, 'd above urder ir vitr- hirdinc cf n -rdr, t was


discc ver .d tht 1ittle ,f the 1 4l 
 a:'v i e'tra, tabl, i'thether fr ,ii 3,ru; of in , . th it h ve reeived the- ' l -ed-:rpon t i -ave 1s.l i fiat a dir in arid i t ' - :,ipr:ducts- atr-. extrac tab e with -,a nba.i ,oiacet o'ne. T I I was 
f .. Q t,, d :nd

furthe r "-'-luat ed t n d-t or i riiucritical I ,crpcrnents for e tra t in of an rrdrir fr ,- sr :fanir,,als receivi ru the ,rtuq a.- it w.I - ,', tFl t ,.i h - " c Lild not bec -t itut d for ,.,t,,r . t ." .-I1 en t , tur '-altand ac id add tin, Liut that a-i cil fyinc, ie :H p. " '.; ',,
 
equired.
 

1--!<3i -I I -.'c p r :c e d ur . o f ev 
.t r a ,: t i g t h a u n rbo cun ri, i r n.and/r mets- it ._ fromr 5er r 4i th di ethy ether A;n thensaturatinq the serumr wi th NaoI and e..tr.aKtinu Wi th , ,t,,e tocobtai r the bound fr ac t ion has row been ded e uLpon as theproczedures. tc h.,,4.JI 1 1 i ni aria1/, i :p 0-11 ner ur sarpl en .n tl
pharmna::kinet stLidi es. Al thouQh 'rnl y a rel tive. lyhave few :r,,plvebeen anal'zed to date, it appears that ai,,rdrin is rapidlybound. Thereaft.er, wi thin :a few mirLtes in i vo the pr,'pionatel 
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esters are :leave,- presumably by pseudc-:hlinesterases in blod,
to the dic. The latter c ,pound will he11-after I r"eferred to 

-as anrdiol . Other .,i tabolites, if present, are not rmre than a
few percent of the total etractable raterial. H, .,o,, we have 
not ana yz s aripl 1. f r u ron[:eys mor e thn a . hurs fror the 
time of adr ir 1'trati .. 14C nrdrin. 

Kinetics of .nrJr - r n r . .f.
 
In the final protocol three rn:key 
 w re t re i, . .2

mg/kg dose of iT-aI..,r ai . A fter they rI:li' tr attI, tho were to
be gi yen t he. s e. dose uLtraruscular rnother " nk 

, 

eys wereto receive a 1.0, ric/kg done cf the 141i-anor li iiLL ,ul ar ly.,r: nt 
This will 1,, us to determine the -vi i and dos&i. the 
response f tihe i.m. r,,t, of aJm istration. Jr a., , - ,, e t-
ed daily frrom all on, ,ey for at least 2 montLh b-.fo a they woreselected fozr thm. pha-,rnan:!i tnoti,. '_"t,-dy. T-host e "r'i.no ;)-. a~rt 
were assayed fo r pog4an ed1 i d stra-e -. t ain thet to 
ccurrence of ovulation and ]lutea functo. n. it in. neca ary t,
establish the hormrnte p attern for each mnr krely in order t :. ,:ate

the kinetic pararters to 
the duat i'n of effect. At the present
time ,n iy :.e fterI r, y that received the . v. dse hasrenstrLtated. T e dhura f e ffe::t of the i... ar.:dr in in this
mconkey was ,. davs, almi 't :'.; 't-1y the aver aqe for all rmonkeys
that had previoutsly re,' .ived the 0.2 mg/I g done intraruc slarly.

This suggests that a large 
 part of the long duration of the
effect of ancrdrin ru t h attributed to its half life rather
than to a very slow _iptale ftrom the injection site.
 

Since we have wly recently 
 slived the probl,- , of e.tractir g
anordrin and ita h>dro11'yi.s products from 5erum, 'we have notanalyzed ranly of t'h nriui-rLIS serum saripl es that we have a: ,amul 
ated. On the a zurpt,,n that after the first 5 minutes all

the circulatin_ 1.4 :---raterial is :nr'ordi-, 

:f
 
, the daita f its a three 

cortr ent, ,open ma mmi 1 maaryrne:r.- quite wel l . The volume ofdistribution w'a found to be 5. or 1.7 L/Lcj with a clearan.:e 
of 0.625 rl/min (0. 115 ril / i ,]).. This gives a ha f-li f- of
 
23 days.
 

After on in traruscul 
 ar . ; ject i r o,f 14F:-anr ,dr i n I1. 
mg/kg), there wa:s a ri:se in the ,,n,:entrtin of IC to a pi.3teal
at about 2 days after the injection. Tere was little ,.c,.rnab
le change irn the level o the pl ateau fr the next 12 .d.,s. The 
results from rn ) e '"0 in A..'e Fig 


Because of thie lo,ng half-ii fe and slow abs:orption, wehad to draw bloo,'d for 
have 

, rc, l- in ,,nkeys receiving the
i .m. dose in crder to ascert.in the ineti, parareter :. 

.Terat,c '2gy.-
Based on pre 's. .stuidies in mice and ".s, we !now that 

these animals are most sensitive tc, the aborti facientanordrin within the first week effects ofof pregnan:y. In order to find
the dose which wai o1 abor t,:t all animals for study of potential
teratogenic effects, we have administered anordrin only n day 3 
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in rabbits 
 and day 6 of pregnancy in rats. That is, the dayafter implantation in each species. Five rabbits and 
5 rats havebeen inje,-ted with 0.0 mg/g of ancrdrin; the same nums er of ea:hspecies have been injected with the vehicle sesame oi 1. All
pregnant rabbits tWat received an,-rdrin had resrbino fetuses r
day 14. Pregnant rabbi t-s that had received only the vohicle hadan average of 8.5 live fetuses. Two of 6 vehi cl e treatedcont r, s a l-si en tn date had cOse non--vl able fetus each.

Therefore, the ,et grocup o f preinant rabbits wil 1 1 he treated
with 0.4 rg/kq Anoralrin. If his dose is tolerated, we wi 1 test
them, wi th the scledul e for teratology, i . e. , every 4 naysthrcughout pregnan:y. Rats recz e i vin g 0.3 mrg/kg have noct been 
autcopsied yet. 



FIGURE LEGENDS
 

Fig. 1. Mean serum immuncreactive 
 LH and FSH durirng 5 co-,nsecutive

days after administration of different 
dc'ses of anordrin or
 
vehicle. Values are 
+/- the standard error.
 

Fig. 2. Daily c'c'n'centratinu 
 of serum Irunoreactive LH in the 5
 -onsecutive 
days a r er :adri tiinistrat in ,of an
or dr i n on day one of
the menstrual cycle in the dose range of 0.2 toc 0.4 -g/Vgbody

weight. 
 Tile Kear concent.ration of LH during the prevulatory
peak :,f no'r mal r,,n-tu, c-yc les is shown for ,-,mparison.
 

Fig. 3. Daily excret4ion ,of immuncreactive LH 
in urine -,f 4 normal,

regularly ovulating monkeys. 
 Values were plotted from the day of 
the peak 'coner tc rat 1 1 seser urr.
 

Fig. 4. 
 Daily urinary imrunreact1Ve LH in one monkey (438) after 
a

dose of 0.2-mc/kg on day ene of the cycle. For ccrparison,,-mean preovuLI-at ',ry peak ,:o Li thef i n onraa cyc 1 es 3 sh own . 

Fig. 5. Mean u- i Mary c.-nc entratln of irmmunc, reacti ve estrone during
days 3 through 23 after di fferent doses of anordri or vehicle.
 
Values 
are +/-- the standard error.
 

Fig. G. Daily urinary iruncreactive pregnanedicl 
 and estruie in one mon key after treatment with 0.2 mg/g anordrin cifon day one 
the cycle. 

Fig. 7. Pattern of urinary immuncreactive pregnanedicl and estrone

ex,:retion 
 in rii:rmal ly cyci g, apparently ovulating monkeys.
Values are +/- the standard error.
 

Fig. 8a ano Ob. Week i y 
 serum concent rat i cns of estradi l i n
monkeys treated en day one ,of the menstrual cyc le and monthiy
thereafter for 
 a total cf 5 rnrths. The tire 
 cf aniordr-ir
 
administrati 
on are shcowri as arrows. Mon cy #27 iFiQ Ha) reei ved 
a dose of 0.4 mg/kg and morn ey #3' (Fig 8b) received a 'dose cof0.2 rig/kg of aiicrdrin. The concentration t estrad.i1 in the
 
preovulatory peak 
of normal , untreated mrnkeys i's al s: shw" wi ti 
its standard error. 

Fig. Sc and Bd. Weekly ser um conc ent rat i cns ,f pr c'gest ercone i n
mcnkeys treated on day one :f the renstrual cycle arid ra,-ntilythereafter for 
a total of 5 rn nths. 
 Treatrment of the rnicn
and #39 was as described above. The ,:,cncentration of 

o -7 
pro stero,

ne in the preovulatory peak 
of ncrrmal, untreated ron eys is ali, 
shown withI its standard error. 

Fig. 9. Pattern of 14C-radioactivity in serum of one monkey after an

intramuscular 
injecticn of 14:--anordrin (1.1) mg/kg bcdy weight 
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-
October 7, 1986 ' f ei 5, (
 

Danny H. Lewis, Ph.D.
 
Vice President, New Product Development

Stolle Research and Development
 
Corporation
 

P.O. Box 5310
 
Decatur, Alabama 
 35601
 

Dear Dr. Lewis:
 

PARFR has received the final 
technical report on PARFR-.373, "90-Day Levonorgestral Microspheres." In order to 
complete our files, please send me a
copy of the paper written by Beck, Pope, and yourself which you presented at
the Society for Advancement of Contraception 3n Chicago, September 25, 1986. 
( 

Thank you for your prompt attention to this matter.
 

Sincerely,
 

Mary Nemeth
 
Administrator
 

MN/aw
 

ci_/. D_? 'S /-l4 -,,', 

THE McGAW MEDICAL CENTFR OF NORTHWESTERN UNIVERSMUY 



ABSTRACT-


Precliical Pharmacokinetic and Pharmacodynamic Evaluation 
,;.' of an Improved Polymer Microsphere System for the 

Parenteral Administration of Levonorgestrel 

Preclinical phannacokinetics and pharmacodynamics of an improved 
long-acting formulation .-,f levonorgestrel (LN) were evaluated in nine 
baboons. The 'poly (d,l-lactide-coglycolide) microspheres 

by 

contained 50% 
LN by weight,'and ranged in size from 2.5 to 90 urn. Three groups of 
three normaly cycling female baboons each were injected 
intramuscularly with rnicrospheres containing 12, 25 or 50 mg LN on day 
3, 4 or 5 of the perineal cycle. Serum levels of LN were measured 
radioimmunoassay, and the effect oi treatnment on ovarian function was 
monitored by observing cha-.ges in sex skin turgescence and by measuring 
serum levels of proggterone, By these criteria treatment inhibited 
normal ovarian function fc" 3 months in all groups. Vaginal bleeding 
occurred for I to 15 days during the iirst 2 months posttreatment in 
baboons treated vi.h the low dose (12 mg LN), and tne three baboons in 
this group resuncd perineal cycJicity on days 92, 93 and 95 
posttreatment (PT). Vaginal bleeding o,-.curred on only 2 days in the six 
baboons in the other two groups (25 and 50 mg LN) during the first 90 
,days PT. Baboons in the 25 mg dose group resLrned normal cyclicity 103, 
103 and 105 days PT, and perineal cycles of the baboons treated with 50 
mg LN were suppressed for 101, 110 and 126 days following treatment. 
The interval from treatm-nt to resumption of perineal cyclicity in all 
groups was 103 ./-10.4 d-,ys. The results of this study demonstrate the 
feasibility of controlled, release formulations for achieving finite 
menstrual cycle control among several treatment doses. 

PLEASE: 	COMPLETE FORM AND MAIL TO SAC OFFICE 
ATTACH PHOTOGRAPHS IF APPLICABLE 

Note. Al participants must register for the conference, and complete registration forms must be received
 
by the abstract deadline.
 

TH1E DEADLINE FOR ALL APPLICATIONS IS 15 JUNE, 1986.
 



FINAL TECHNICAL REPORT ON PROPOSAL 375
 

I. PROJECT REPORT SUMMARY
 

TITLE: Baboon immunologic evaluation with LDH-C4 and in vitro
 

fertilization studies in rodents.
 

PARFR Subagreement No. 375
 

Principle 	Investigator: Kenneth S.K. Tung, MD
 

Address: 	 Department of Pathology
 
Biomedical Research Facility, Rm. 337
 
University of New Mexico
 
Albuquerque, NM 87131
 

Telephone: (505) 277-5874
 

Signature: ? ( ' .-

enneth S. K. Tung, t.D,
 

Subagreem2nt period: Starting date: 
 May 1, 1985
 
Ending date: September 30, 1986
 

Date of last technical report submitted to 
PARFR: July 1, 1986
 

Inclusive 	dates of this technical report: 5/i1/85 to 9/30/86
 

Narrative 	Summary: 
 From detailed imnunopathologic and clinical 
laboratory
investigations on 
female baboons immunized with LDH-C4 paptides 5-15, 
we
did not detect any difference between LDH-X immunized baboons and untreated
controls. All baboons had 
some evidence of hepatic dysrunction (hypergammaglobulinemia, anti-smooth muscle antibody, elevated LDH) and IgM
deposits in the glomerular riesangia 
and Kupfer cells, suggestive of hepatic
parasitic infection. Some of the anti-LDH-C4 monoclonal antibodies from
Dr. Goldberg were found to 
inhibit in vitro fertilization in mice. An
experimental model for evaluating effects of antibody on 
fertility 	in vivo
in mice was developed. 
 Finolly, injection of interleukin 2 (IL-2) 
was
found 
to have profound adjuvant effect on anti-LDH-C4 antibody response.
Ongoing studies include detection of cell-mediated immune response to
LDH-C4, evaluation of in vivo effect of anti-LDH-C4 antibody on mouse
fertility, and ultrastructural localization of LDH-C4 on mouse 
sperm.
 



II. SUBSTANTIVE TECHNICAL REPORT
 

A. 	Objectives:
 

1. 	To study the immunopathology of normal female baboons and baboons

immunized with the murine LDH-C4 peptide, 5-15; specifically: to
study kidneys and ovaries for immune deposits and ultrastructural 
changes and to evaluate laboratory profiles of vital organ

functions. 

2. 	To study effects of polyclonal 
and 	monoclonal antibodies to LDH-C4
and 	to specific LDH-C4 peptides 
on mouse in vitro fertilization
 
rate.
 

3. 	To develop a reproducible model 
for analysis of anti-LDH-C4 and
 
other antisperm antibodies on fertility in vivo in mice.
 

4. 	To study the effect of recombinant interleukin 2 (IL2) on themagnitude of murine anti-LDH-C4 antibody responses. The rationale 
of this study will be described below.
 

B. 	Progress to Date:
 

1. Baboon immunopathology. The laboratory findings show increase in serum LDH isoenzyme, and serum anti-smooth muscle antibodies in all

animals studied, regardless of whether they were normal 
or

imunized with LDH-C4. In some baboons, slight elevation of total 
serum proteins were also detected. These findi'gs suqgest abnormal

liver function. Inaddition, immunofluorecence studies revealed

deposits of granular IgM in reral glomeruli mainly in the mesangial

region, and in sirusoidal lining cells of the liver, most likely

Kupffer cells. These are likely 
immune complexes in monocyte/macro
phage cells. Histologic evaluation and electron microscopic studies
 
on selected immunized baboons failed 
to reveal significant

pathology. 
Inview of the frequent finding of hepatic parasitic

infections in the laboratory baboons, 
the 	immunopathologic findings

on 
the 	baboons most likely reflect the appropriate response to an
infectious state. !n summary, detailed analysis of immunized
baboons did not reveal sinificant aBoatory abnormalities when 
compared with normal untreated baboons. 

Interestingly, Burek et al. 
 recently reported serum anti-smooth and
skeletal muscle autcantibodies in baboons immunized with hCG
diphtheria toxoid (Fed. Proc. 45: 
abst. 618, 1986), and the auto
antibodies were absorbed by 
the carrier protein, diptheria toxoid.

This report supports in part our findings, and suggests that the

autoantibody to smooth muscle antigen may arise as a result of at
least two mechanisms: crossreactive antigenic stimulation by

diphtheria toxoid and parasitic infection.
 



2. Effect of anti-LDH-C4 antibodies 
on murine IVF rate. Three kinds of

antibodies were investigated: polyclonal rabbit antiserum or
antibody to defined LDH-C4 peptides, polyclonal mouse antibody to
defined LDH-C4 peptides, and monoclonal antibodies to LH-C4. In
all instances, IgC was isolated from the sera, culture supernatants

or ascites fluids by protein-A affinity chromatogrdphy, and each
reagent tested three times, each at 3-7 antiserum doses. The
results can be summarized as follows: 1) we confirmed that antibody

to peptide 5-15 indeed 
inhibiwd IVF in a dose-dependent maner; 2)
purified rabbit arti-LDH-C4 also inhibited 
IVF in a dose-dependent

manner; 3) 
two monoclonal antibodies to LDH-C4 (of unknown

peptides) inhibitnd IVF, and these antigens 
were localized to the
 sperm tail surface - interestingly, the distribution of one was
diffuse and the Mther granular; 4) the other antibodies to LDH-C4
 
had no effect on IVF.
 

3. Development of an 
in vivo model to study antibody inhibition of
ferti ity. Femae ice were inJecte TwiF pregnant mare serum and-4-hr-laterhCG. Antiserum or 
IgG was injected i.p. with the
hormones. Natural mating was monitored by examination of vaginal

plague. Retveen 24 and 48 hr later, the 
ova from each Fallopian

tube were flushed into medium, fixed, and the percentage of ova
with sperm tail, male pronuclei, or definite 2-4 cell 
cleavage

recorded. We have shown that A/J mouse 
autoantiserum to sperm

completely suppressed fertility, whereas the 
injection of the
ascites from one of the monoclera 1 antibody to LIH-CI had noeffect. The same monoclonal antibody also had 
no effect on IVF.
This technique is rapid, quantitative, and permits rapid screening

of manly antibodies on murine fertility in vivo.
 

4. Attempt to modulate murine antibody res onse to LDH-C4. A majorconcern in the design of any anti-fertility Vaccine is the
that the immune response to any antigen 

fact 
is under Irgene control.
This means that the magnitude of the antibody response amongindividuals in an outbred population are variable, hence theefficacy of vaccine-induced infertility is expected to be variable.

In order to drive such a population to 100 responders, a number ofstrategies has been considered. One of these is the novel 
finding

that the T cell lymphokine 
IL2 can convert a non-responder to a
high responder in the immune response to 
some antigens. We have

developed a reproducible enzyme-linked antibody assay in 
our

laboratory for anti-LSH-C4 antibodies, and confirmed .he report of
Wheat and Goldberg that anti-LDH-C4 antibody response among inbred
mice is variable. By incorporating recombinant human 
IL2
 
generously provided by the Hoffman La 
Roche Laboratory in the
injection materials, antibody response to 
LDH-X in CJ and C57BL/6

mice were markedly elevated, by a magnitude of 2 log The
.

influence of this highly elevated anti-LDH-X antibody response on
 
fertilization will be investigated.
 



C. 	Unanticipated Results: None
 

D. 	Research Design. 
 During this research period, we developed a number of 
new techniques for our laboratory, including in vitro and in vivoevaluation of anti-sperm antibodies on mouse fertilization and
fertility and quantitation of anti-LDH-C4 aniibodies. 
 Initially, Tere
Yule was involved as the major technical assistant in the project. 
 In
January, she returned to graduate school and was replaced by MaryRaymond Raymond later left on maternity leave and was replaced byEvelyn Heaphy. The PI and cn-P1, Tung and 	 Lasai were unchanged. 

E. 	 Operational Siniifican . es .. frm our study have provided
considerable support for the validity of LDH-C4 as a candidate antigenin contraceptive vaccine development. We showed that the femalebaboons that were immunized with the ODH-CA peptide 5-15 notdid haveovert immunopathologic or pathologic complications attendant to theimmunization procedure, supporting the possibility that this is a safevaccine. We showed tLIdL monoclonal and polyclonal antibodies to murine
LDH-C4 and its peptides inhibited murine fertilization in vitro.However, our data also found that antibodies to some antigenic peptides
of LDH-C4 had no biologic effects. The 	development of an in vivo assay
for 	mouse fertility to 
study antibody effect and the discovery of

adjuvant effect of recombinant IL2 on anti-LDH-C4 antibody responseshould help to design future experiments that will further investigate
LDH-C4 as a contraceptive vaccihe. 

F. 	Dissemination and Utilization of Research Results.
 

Project Output: 

1. Goldberg, E., Shelton, J.A., Kasai, K., and Tung, K.S.K. (1986)

Inhibition of in vitro fertilization of mouse ova with mouse 
sperm

by monoclonal antibodies to LDH-C4. J. Andrology. inpress.
 

2. 	Tung, K.S.K. (1985) Immunopathologic consideration of antifertility

vaccine. In Male contraception. Advances and future prospects. Eds.
G.I. Zatuchni, A. Goldsmith, J.M. Spieler and J.J. Sciarra. Harper

and Row, N.Y. p. 382.
 

3. 	Tung, K.S.K. (1986) Immunopathologic aspects of anti-sperm

immunity. J. Reprod. Immunol. 
 In press. 

4. 	Kasai, K., Teuscher, C., Matzner, P. and lung, K.S.K. (1986) 
Strain
variations in anti-sperm antibody response and antifertility

effects in inbred mice. 
 Biol. Reprod. In press.
 

5. 	Kasai, K., Shelton, J.A., Goldberg, E. and Tung, K.S.K. (1986)
Effects of polyclonal antibodies to LDH-C4 peptides and monoclonal
 
anti-LDH-C4 antibodies on fertility: 
in vitro and in vivo studies. 
In preparation. 

Dissemination: None
 



G. Work Plan for Coming Report Period.
 

Anticipated accomplishments:
 

1. Evaluate additional polyclonal or monoclonal antibodies to known
peptides of murine LDH-C4 for their ability to inhibit fertili
zation in vitro.
 

2. Determine the effect of those antibodies known to inhihit IVF on

murine fertility in vivo.
 

3. Determine the mechanism of inhibition of fertilitzation by anyfunctional antibodies identified above by studying the effect of
antibodies on 
IVF using cumulus intact ova, cumulus free ova 
and
zona free ova and by antibody treatment of sperm during
capacitation.
 

4. Extend our study on 
 '.e effect of recombinant 
IL2 on the magnitude
relative affinity, kinetic and anti-fertility effect of anti-LDH-C4

antibody responses in inbred mice.
 

Procedures and activities:
 

Rationale. Althouah the LDH-C4 peptide 5-15 has 
been shown to have in
vitro and in vivo effects on murine fertility, the effect was eviden't
wen high concentrations of antibody were used. Studies on monoclonalantibodies R33 PA8and indicated that antibcdies to other determinants were more efficient in fertility inhibition. It is thereforeimportant to select L.PW-C4 peptides to which antibodies should have thegreatest antifertility effect Later, when antibody to human LDH-C4peptides become available, they will 
also be evaluated.
 

1. To study and to ciuantitate the effects of anti-LDH-C4 antibodies onTF. -gSwill be isolated from antisera, ascites and tissueculturesupernants by protein A affi;;ity chromato!qraphy or by preparativehigh performance liquid chromatography techniques, and adjusted to5 mg/ml. Serial dilutions of antiserum or antibody IgG will bestudied for their effect on murine IVF. Outhred Swiss Webster micewill be used in these studies. Controls will include culture medium
alone or with addition of normal 
sera, culture supernatants and
 
ascites of NSI myeloma.
 

2. To study and toquantitate the effects nf anti-LDH-C4on ferlity in vivo. antibodieshis will be carried out according to themethod we have ove oped, as described above. For this study,sufficient volumns of antisera or ascites fluids of monoclonalantibodies must be available. Outbred Swiss Webster mice of known
fertility will be tiseG. Groups
of 

of 6 mice will be injected withdifferent volumns antibody mixture, and their fertility rateqtiantitatcd. Cuis'rols will be injection of sera from normal mice or
ascites of NS1 myeloma.
 



3. To study mechanism of inhibition of fertility. We will determine
 
the mechanisms by which the antibody inhibits ferilization. Study
based on cumulus intact ova will determine effect of antibody on
 
sperm's ability 
to disperse cumulus. Study based on cumulus free ova will determine the effect of antibody on 
sperm's ability to
attach and penetrate the zona pellucida. Study on zona free ovawill determine the effect of antibody sperm's abiltyon to fuse
with ova. 
These studies will also provide indirect information onthe effect of antibodies on sperm capacitation/acrosome reaction. 

In murine fertility study in vivo, we will further determine the
effect of antibody on deve oplent of fertilized ova by studyingmice at different time intervals beyond 48 hrs. Any enibryotoxic
effect of antibody will be determined by studying implantation
sites on day 10 gestation and compare the results with the numberof corpus luteum on the ovaries. We will also begin to develop invitro embryo culture system in ordOer to determine the effect ofantibody and compleimient effect on embryo development. 

4. To further, characteri7p the booster effect of recombinant IL2 onanti-DFiHEib-od response. excitingu~s obervation wiTT now be 
followed up with additional experiments that will determine (1) theeffect of antibodies on fertilization in vitro and in vivo, (2) the
optimum number and dose of IL2 injections required or maximum
adjuvant effect, (3) the duration of the elevated antibodyresponse, and (4) effect on cel1-mediated immune response to LDH-X. 

Anticipated results: The experimental design and methods are straight
forward and a the immunologic and reproductive biologic expertise areavailable in this laboratory, thus we anticipate no difficulties incarry out all the studies described. However, the studies are only
goad as the reagents that will 

as 
be supplied to us by Dr. Goldberg's


laboratory. .'o far', 
 they have been excellent, and the two laboratories
have kept constant communications throughout the study period, and we 
expect the same to continue.
 

Potential factors 
that mayp omote or impede accomplishments: Mice maynot be suitable --Fo-rTn vivo evaluation of antibody effect on fertility
since they inseminate intra-uterally and antibody effect on sperm
transit may not be affected.
 

Proposals for additional personnel and institutions: None
 

Plans for dissemination and utilization of findings: 
 To report data in
scientific meetings and publish data in scientific journals.
 



H. Budget Forcast: 

The formulation of the budget is based on 
plus inflationary adjustments. 

that of the last submission 

I. Personel 

A. Kenkiche Kasai, PhD Salary: $ 4,249 
(100%) Fringe benefit: 935 

B. Evelyn Heaphy (50%) Salary: 2,475 
Fringe benefit: 544 

C. Kenneth Tung (10%) Salary: none 

I. Supplies 

A. Mice for in vitro and in vivo fertility studies: 4,125
 

B. Other supplies (culture medium, serum proteins,

protein A sepharose, hormones, chemicals and

enzyme-linked antibodies, xeroxing, telephone): 
 1,375
 

III. Travel
 

One trip for Kenkiche Kasai
 
or Kenneth Tung to travel 
to Chicago

to discuss experimental design and

results with Dr. Goldberg: 200
 

TOTAL DIRECT COST: 
 13,903
 

INDIRECT COST (15% 
of direct cost): 
 2,085
 

TOTAL BUDGET: 

$15,988
 



APPENDIX.
 

A. 	Data on effects of recombinant IL2 on anti-LDH-X antibody
 
responses.
 

B. 	Data on effects of antibodies to LDH-C4 on fertilization in vitro.
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TABLE I. SUMMARY OF IVF DATA BASED ON ANTI-LDHX ANTISERA FROM DR.
 
GOLDBERG'S LABORATORY.
 

REAGENTS ANTIBODY # EXP 


m-KRB 


Monoclonal FI1.F4 2 93 
ascites 
(? conc) Q2 

x 88 


A8.H10 3 88 


100 


90 


x 93 


B6.G1 3 74 


90 


98 


x 87 


a1 10
 

% IVF AT TUBE DILUTIONS -2 

7 6 5 4 3 2 1a 

73 94 70 92 94 5 0 

100 60 100 93 54 47 0 

87 77 85 92 74 26 0 

- 96 - 86 96 9 7 

98 93 98 98 96 9 4 

94 98 95 94 78 13 7 

96 96 96 92 90 10 6 

- 77 74 75 96 94 25 

77 94 65 96 100 81 19 

88 92 76 88 87 93 -

82 88 72 86 94 87 22 



TABLE I (Continued)
 

REAGENT ANTIBODY 1#EXP 
 % IVF AT IgG CONCENTRATIONS (mg/ml) OF
 

m-KRB .003- .007- .02-
 .06- .11- 1.3 2.7
 
.005 .01 .05 .10 .40
 

Monoclonal B3A3 3 93  -
 - - 21 4 0 
IgG 

91 100 81 71 
 - 13 0 0
 

97 89 83 86  46 0 0 

x 94 94 82 78  26 2 0
 

B2A8 3 77 -  - - 13 0 0 

79 71 65 86 
 - 24 30 0
 

96 61 98 63  40 13 0
 

x 84 66 81 75 
 - 26 14 0
 

CIFI 1 92 
 - - - - 96 96 61 

B3F7 2 76 
 98 100 95  93 91 

94 - 97 82 
 - 64 55 56 

x 85 98 98 88 - 82 73 56
 

C1010G 1 70 
 -
 - - 95 93 88 
(5-15) 

C117D 1 75 -  - 95 94 98 
(5-15)
 

C119D 1 100  - - - - 97 
(5-15)
 

C115E 1 100 
 -
 - - - - 96 (5-15)
 

C112B 1 100  - - - - 44 
(5-15)
 



TABLE I (Continued)
 

REAGENT ANTIBODY F EXP T'
!VF AT TgG CONCENTRATIONS (mg/ml) OF
 

m-KRB .003- .007- .02- .06- .11- 1.3 2.7 
.005 .01 .05 .10 .40 

F6F12CI 2 72 71 97 90 69 61 - -

96 79 94 75 24 - - -

x 83 88 92 72 42 - - -

GIOG6 2 80 - - 56 0 - - -

100 - 100 67 0 - -

x 90 - 100 61 0 - -

G4D9 2 96 - 86 67 - - -

94 73 66 39 29 - -

x 95 73 76 53 29 - - -



TABLE I (Continued)
 

REAGENT ANTIBODY #EXP 
 % IVF AT TUBE DILUTIONS OF 

m-KRB 7 6 5 4 3 2 1
 

Purified Anti-LDHX 
 3 100 
 67 - 98 74 0 0 0

rabbit
 
antibody 
 100 57 
 90 80 100 0 0 0
 

95 68 
 93 91 100 0 0 0
 

x 98 68 93 91 91 0
0 0
 

Mouse Anti-DTM 
 4 90 
 94 23 84 14 91 58

polyclonal 5-15
antiserum (BALB/c) 
 97 91 97 45 46 23 
 30
 

81 57 63
57 57 18 53
 

93 100 95 63 100
95 76 97
 

x 90 86 68 72 52 97
45 60 


Anti-CFA 2 
 50 
 - -- - - 74 94 
(BALB/c)
 

85  - - - 75 97 

x 67  - - - - 74 95 

Anti-DT 2 50 
 - -- - - 41 58 
(SJL/J)
 

85  - - - - 86 68 

x 67  - - - - 63 63 

Anti-LDHX 2 83 
 96 
 66 85 94 96 

85  - 100 92 90 79 
 -

x 84 - 96 83 89 92 88 -

Tube dilution of I 
= 1:10.
 



TABLE I (Continued)
 

REAGENT ANTIBODY #EXP % IVF AT IgG CONCENTRATIONS (mg/ml) OF
 

m-KRB 0.1 0.3 1.1 3.3 5.0 

Rabbit LDHX 2 90 - 89 68 86 -
IgG 

100 - 97 97 74 -

x 95 - 93 83 80 -

5-15 2 97 - 75 87 100 -

79 - 87 79 100 -

x 88 - 81 83 100 -

97-110 1 50 - 78 60 80 -

211-226 1 91 - 96 73 54 -

304-316 4 80 66 86 57 93 0 

85 79 94 42 4 0 

96 98 95 63 61 0 

63 69 53 69 - -

x 81 78 82 58 53 0 

318-330 1 50 - 80 80 73 -

Mouse 304-316 1 89 100 85 67 
IgG 
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B. Narrative Summary 

During the past 13 months we 
have examined the feasibility of inducing
antigen-specific anti-sperm antibodies in mice by active immunization with
rabbit antibodies prepared against the idiotype of murine monoclonal antisperm antibodies. 
While we originally selected 4 different antibodies upon
which to concentrate, we ultimately narrowed this 
to 2 ,lAbs, M29.6 and M42.15,
because of practical considerations and because these 2 mAbs inhibitfertilization in vivo and in vitro. Sera from rabbits inoculated withpurified mAbs were--absorbed-with normal moisp-S ,1nd is,,i.riy.p- pec fic imuilnuuqlobulin (Ig) and the anti-idiotype Ig fraction (Ab2) isolated by Protein Achromatography. Binding specificity of Ab2 M42 for M42 was confirmedmeasuring the reactivity of Ab2 with hom}n) 
by 

ous and heteroloqous Mabs in anELISA. Ab2 M42 competitively inhibited 
 I-labeled M42 binding to mousesperm. 
Sperm extracts containing soluble M42 antigen inhibited binding of Ab2to AbI by 70-75'. suggestinq that Ab2the possessed subpopulations directedagainst sites orsimilar adjacent to the anticen-binding site of M42. Ab2reactive with the antigen-combining site of M42 may contain subpopulationswhich mimic the mouse 
sperm epitope recognized by N42. Immunization with Ab2
induced Ab3 which react with native antigen: mice immunized wit i/ b2 M42develop antibodies (Ab3) which competitively inhibit bindingM42 to immobilized Ab2 M42. of' 2 I-labeledSimilar results have been obtained withA more complete account M29 Mab.of our work in the area of ronoclonal anti-spermantibodies and anti-idiotype reagents can 
be tound below.
 

These results 
are consistent with the idea that immunization of mice withidiotype-specific Ab2 antibodies generated from sperm-specific monoclonal
antibodies can induce antibodies to a specific sperm antigen.
 



II. SUBSTANTIVE TECHNICAL RESEARCH REPORT
 

A. Statement of Objectives 

To demonstrate the feasibility of an 
idiotope vaccine for immunocontraception against
sperm by immunization with anti-idiotype antibodies mad against sperm monoclonal 
antibodies.
 

B. Proaress to Date
 

The concept of an immunocontraceptive vaccine composed of sperm components arises from
two related observations: a) the antigenicity of spermatozoa and b) the strong association between infertility and anti-sperm antibodies (1,2). Recently, a variety of spermantigens have been identified and partially characterized using antibodies which inter
fere with specific steps of gamete interaction. 

One problem with the various sperm antigens identified to date is that useful quantities necessary for precise structural and immunochemical characterization are notimmediately available. Morover, the potentiaI for the utilization of native spermcomponents, once 
identified and characterized, as components of 
an immunocontraceptive
vaccine is at the very least unlikely, because of substantial practical considerations.
Therefore the development of methodologies for generation of native sperm antigen sub
stitutes is both desirable and necessary.
 

A new approach to vaccine production utilizing immunological reagents as antigen
substitutes may provide both an additional 
and/or complementary method for the generation of native antigen substitutes. The network hypothesis of Jerne (3) defines the
immune system as 
a network of idiotypes and anti-idiotypes intimately involved in regulation of the immune system. A postulate of the network 
theory is that the production
of antibody in response to foreign antigen subsequently elicits the production of
second group of antibodies against the first. 
a
 

Some of the second group of antibodies,called anti-idiotype antibodies (Ab2), are directed against the variable region of thefirst antibody (Abl) and carry an internal image of the 
foreign antigen. Ab2 which
mimic the antigen can be exploited as antigen substitutes: injection of the antiidiotype antibody is in many ways equivalent to injecting the antigen itself. Althoughresearch aimed at the development of vaccines based upon internal 
image hearing Ab2 is
still in the early stage of development, several groups have shown that it is possibleto produce anti-idiotype antibodies that evoke the formation of protective antibodies in
 
animals (4-10).
 

Work we have done over the past 12 months supports our original hypothesis that thatimmunization of mice with rabbit polyclonal Ab2 made against murine monoclonal 
antisperm antibodies (Abl) results 
in the induction of antigen-specific anti-sperm antibody
titers. Active immunization with Ab2, made against mouse 
sperm monoclonal antibodies,
may induce contraceptive anti-sperm antibodies and prevent fertilization.
 

RESULTS AND DISCUSSION
 

A. Monoclonal Antibodies
 

Sperm specific monoclonal antibodies utilized in this study were generated using syngeneic mouse testis as immunoqen and have been described elsewhere (see Appendices 2-8).The monoclonal antibodies (mAb) designated M29, M42, and W108 were purified by methodsdescribed below and used either as 
immunogen or 
in some instances in the construction of

immunoaffinity columns. 
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Antibodies of the 1gM cl as (M29 and W108) were purified according to the fol lowir
protocol: 
 Ascites fluids is harvested by peritioneal aspiration, allowed to clot and
centrifuged. The sunernatant is hrouqht to 50. ammonium sulfate, centrifuged at 20,000
rpm for 10 minutes, the pel let washed with 43' aimionium sulfate and centrifuged. The
resultant pel let is dissolved in a small volume of PBS, dialysed and chromatographed on 
a Sepharose-6B column. Column fractions are analysed hy SDS (;el electrophoresis and theIg,1 containing tractions pooled. The TgM pool prepared in this manner appears to be 80
90 pure. The 1,142 
mAb (1gG I) was purified from ascites by Protein A-chromatography usingthe Bic-Rad MAPS buffer system. Fractions eluted witt 0_1 .1Sodium citrate, pH 3.0 were 
pooled and characterized by SDS gel electrophoresis.
 

B. Rabbit Anti-idictype Antibody Preparation
 

B.1 Immunization of Rabbits with Monoclonal 
Antibodies
 

Ab2 were generated in New Zealand white rabbits by well 
established methods using
monoclonal antibodies as 
immunogen (5,6,10). Rabbits were pre-screened prior to immu
nization with mouse monclonal for the presence of anti-mouse Ig antibodies were injected

subcutaneously at multiple sites with 300 ug purified monoclonal 
antibody emulsified in

Freund's complete adjuvant on day 0 and boosted intramuscularly with 100 ug of purified

antibody in PBS on days 7 and 30. Seven to 
10 days fol lowing the 2nd booster, the
rabbits were anesthetized and bled by cardiac 
puncture. Rabbits were maintained on a 30
 
day boost/bleed schedule thereafter.
 

B.2Binding Assay for the Detection of Rabbit Anti-mouse Ig
 

A solid phase radioimmunoassay was developed and used to detect the presence of rawt
anti-mouse Ig in control 
and pre-immune rabbits and to monitor the development of rabbit
 
anti-mouse Ig in the sera of rabbits immunized with mouse mAb.
 

Individual monoclonal antibody or normal mouse immunoglobulin (10 ug/ml) diluted in

PBS/lO mM N3 was passively adsorbed to wel Is of 96-wel l microtiter plates by overnight

incubation at 4C and remaining free non-specific protein binding sites blocked by incu
bation of wel is containing bound Ig with PBS/1.0" gelatin. 
Plates were washed with
PBS/0.5'.%l Tween 20 and 50 ul 
aliquots of 
test sera, serial ly diluted (1:400-409,600) in

PBS/Tween 20 were added and incubated for 
I hr at 3 'C. The plates were washed ,4 thPBS/0.05' Tween to remove non-bound rabbit In incubated with 50,000 cpm/weland 
 1 1
goat anti-rabbit Ig to detect bound rabbit 1g. 
 After I hr at RT, the plates were washed
with PBS/Tween 20 bound radioactivity measured in a gamma counter. Figure 1. shows a
 
typical response to repeated inoculation with purified mouse monoclonal antibody.

animals immunized according to 

All
 
this protocol developed hiah levels of anti-mouse I by


day 35-40.
 

B.3 Purification and Characterization of Anti-idiotype Antibody
 

Immunoabsorbant columns were prepared by coupling purified mAb or 
normal mouse Ig to

CNIBr-activated Sepharose 4B 
following the procedures outlined by Phamacia (Pharmacia
Fine Chemicals). Antibodies were dialysed exhaustively against coupling buffer (CB) 0.5MNaCl , 0.15 M NaHC0 3 , pH 8.5, combined with CNBr-Sepharose (5 mg/mi swol len gel, pre
viously hydrated in ImM HCI and rapidly rinsed with CB), at a gel:buffer ratio of 1i:
and allowed to react overniqht at 4 'C with gently agitation. The supernatant was rem

by centrifugation and the gel pel let resuspended in 0.2 M glycine, pH 8.5 and 
reacte___

for 2 hrs at 200 C. The antibody-Sepharose conjugate was packed in
a column and washed

sequentially with 0.5 M IaCl , 0.1 M sodium acetate, pH 4.0 and CB and equil ibrated and
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stored in PBS/IOmM NaN 3.
 We estimate the coupling efficiency to be greater than 90"".
Similar procedures were used in the construction of all immunoaffinity columns. 

Each rabbit antiserum was made specific for the idiotype of the respective monoclonalantibody by absorption with myeloma protein having the same isotype as immunogen butunrelated specificity. For example, antisera to M29 (IlM) was absorbed with immobilizedW108, an anti-sperm Igt1 mAb unrelated to M29. Anti -sera M42 mAb was absorbed withimmobilized ,OPC-21 a commercial ly available mouse monoclonal of the I,Gl subclass. Allantisera were repeatedly absorbed with immobilized normal mouse irimunoqlobulin prior to 
passage over isotype-specific immunoabsorbants. 

Typical procedures and results for the preparation of Ab2 M42 are presented below andin Figure 2. 2 mls M42 mAb antiserum (rabbit =110, bleed date 12-12-85; day 42 immuneserum) was centrifuged at high speed and applied (0.2 ml /min) to a 5 ml column ofimmobi 1ized normal mouse Ig (NMI col umn) connected in series to o 5 ml col umnimmobl ized MIOPC21, cycled for 2-4 hrs, washed and 
of 

the flow-through pooled. Anti-isotype
and xenotypic antibodies were retained by these columns, whereas the NMIg and the MOPC21flow through contained antibodies reactive with idiotypic determinants of M42 mAb. Theflow through-pool was appl ied to a 5 ml column of Protein A, washed with PBS and thetotal IgG fraction eluted with O.IM sodium citrate, pH 3.0, pooled and dialysed againstPBS/lOmM NaN 3 . Antibodies adsorbed to the NMIg and MOPC21 immunoabsorbanTs were eluted
with O.IM diethylamine, PH 11.5, pooled and dialysed against PBS/IOmM NaN 3. 

Before absorption, rabbit antiserum to M42 mAb reacted with both M42 and M41 niAbsuggesting a strong reaction to determinants common to M42 and M41. M41 is an mG]anti-sperm monoclonal antibody unrelated to 142. Xenotypic and anti-isotype Iq elutedfrom the NIIg and MOPC21 impmunoabsorbant columns, reacted strongly with both M42 andM41. The flow through material, eluted from Protein A, reacted only with M42 and there
fore contained Ab2 specific for M42. 

B.4. Preparation of Idiotype Affinity-Purified Anti-idiotype mAb 

The IgG fraction recovered by Protein A chromatography contains Ab2 as wel 1 as irrelevant rabbit In. To eliminate or reduce the contamination of Ab2 with irrelevantrabbit Ig, Ab2 antibodies were purified from the absorbed flow through-pool by affinitypurification on the respective idiotype column e.g., M29 or 42. In the example presented below, the flow through from the NMIg and W108 column was applied to an M129 column,washed with PBS and specific anti-idiotype antibody, free of other contaminating 
irrelevant antibodies, eluted with 4 M guanidine/lOmM Tris-HCl , pH 7.0 and dialysed against
PBS/10 mM NaN 3 prior to use. 

TABLE 1. shows the relative yield of Ab2 M29 purified from rabbit sera by Protein A otM2-a-Tinity chromatography. In this case, 20 ml s rabbit (103) sera was exhaustivelyabsorbed with IMIg and Wi08 and 10 mls of sera applied to either the M29 or Protein Acolumn, washed with PBS and bound antibody eluted as described above. The process was
repeated until residual 
Ab2 binding activity in the flow through fraction was reduced tc
insignificant levels. Ab2 binding-activity was completely removed by 2 passages overProtein A or the M29 affinity-column (data not presented). Eluted antibodies were
pooled, dialysed and the protein concentration determined. Total protein recovered by
the Protein A vs idiotype affinity-chromatography was 1.74 and 0.035 mQ/ml sera re
spectively.
 

Figure 3. shows that the idiotype affinity-purified Ab2 preparation exhibited similartitration characteristics when compared with either Protein A-purified Ab2 or untreatedsera suggesting almost complete recovery of Ab2 binding activity on the idiotype column. 
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Assuming almost 100" recovery of Ab2 on both the Protein A and idiotype columns and
both preparations exhibit similar binding acitivities then together these data sugg(
that idiotype affinity-chromatography generates 
a 50 fold (1.74/0.035) increase in I
specific binding activity of the Ab2 preparation. 
Similar results were obtained for
anti-idiotype ,42 except that the 
serum concentration of anti-idiotype M42 was 
3 foldgreater (0.09 mg/ml rat)hi t sera ;:110). These serum values are in agreement with theanti-idiotype antibody concentrations reported Lv others in response to immunization
 
.ith mAb (II,12).
 

The anti -idiotypic nature of Protein A puri fied rabbit Ab2 is apparent from the datapresented in TABLE 2. which shows that anti-idiotype M29 and anti-idiotype M42 
are
specific for their homologous mAb. 
 Monoclonal anti-sperm antibodies, MOPC21 or normal
mouse 
Ig was passively adsorbed to wel Is of 96-well plates by overnight incubation at
4C and free protein binding sites blocked with 1 
gelatin/PBS. Protein A-purified
rabbit anti-idiotype M42 or 
M29, diluted 1:10,000 in 0.1 gelatin/PBS, was added 
to
wells in triplicate, incubated I hr at 370 C and 
 washed extensively to remove free anti-
Id. Bound rabbit Ab2 was detected by 
incubation with HRP-labeled goat anti-rabbit IgG.
Wel Is were washed extensively with PBS/0.05 
 Tween 20, developed with ABTS/H 00 for 20min. and the 0D414 recorded. Idiotype affinity-purified Ab2 exhibit comparab-e if notgreater specificty for homologous mAb (compare Table 2A and 2B) 

The data presented above show that both Protein A and idiotype affinity-purified Ab2
M42 and M29 reacted only with the immunizing Abi. Idiotype affinity purified and
Protein A purified Ab2 are pure rabbit Ig 
as 
determined by SDS gel electrophoresis (data
not presented). However, we 
estimate that only 2: (0.35/17.4 X 100) of the Protein A Ab2
M29 (and 6', of the anti-idlotype M42) preparation are Ab2 with the remainder being
normal (irrelevant) rabbit serum antibodies. 
 In contrast, by definition the idioty
affinity-purified preparation is homogenous: 
100 . of the antibodies in this preparaLluj
are Ab. 
 Therefore idiotype affinity-chromatography would seem the method of choice for
the preparation of a polyclonal 
Ab2 for use in immunization protocols.
 

[.5 Combining-Site Specific Ab2
 

Clearly Ab2 prepared by either Protein A or idiotype affinity-chromatography react
specifically with the mAb (Abl) immunogen. 
However, there are at 
least two types of
anti-idiotype antibodies: 
 Ab2 specific for 
framework determinants of the AbI 
idiotype
and Ab2 with AbI antigen combining-site specificity. 
 Ab2 carrying idiotopes which mimic
the sperm antigen epitope recognized by AbI 
(internal image antibodies) have potential
to induce anti-Ab2 antibodies which resemble Abl 
in terms of antigen specificity
(13,14,15). Therefore we 
developed two different assays designed to 
detect and estimate
the proportion of the Ab2 response 
to the framework vs the antigen-combining site of
 
Abl.
 

Inhibition of the binding of 125-labeled mAb 
to mouse sperm by Ab2 was demonstrated in
an assay that determines whether Ab2 binds 
idiotopes within or near AbI 
combining site.
The results presented in Figure 5. show that anti-idiotype M42 and M29 inhibited binding
of homologous Abl 
to sperm by greater than 95,,. In control 
experiments, Ab2 did not
significantly inhibit heterologous AbI 
binding to sperm. These results suggest that Ab2
is directed 
to one or more epitopes within or near 
the combininq site of 
Ahl (16,17).
 

A second assay was developed to 
test the ability of sperm antigen to prevent the
interaction between AbI and Ab2. 
 The basis 
for this assay is that the sperm antigen
recognized by AbI will inhibit Ab2 binding to AbI if Ab2 and sperm antigen compete fthe same binding site on 
Abi. Antigen inhibition of Ab2 binding to Abi 
is an indicacion
of the presence of antigen combining-site specificities in Ab2 
(for example see ref.6).
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Sperm extract and not purified antigen was used in these experiments. Sperm were
extracted in 50 mM NaCl/l0mM Tris, pH 7.2/ 2mM EDTA/2OmM CHAPS/fmM PMSF/I mg/mil 
SBTI onice and centrifuged for 90 min at 30,000 rpm in a Ti55 rotor. The 
 supernatant of the
high speed spin contains the M42 antigen (determined by immunobi otting). M29 antigen

remains in the pel let under these conditions.
 

M29 and M42 mAb {2 ug/ml ) were adsorbed to Removawel I strips and free protein binding
sites subsequently blocked with I',gelatin/PBS/N Increasing amounts of sperm extract,adjusted to contain 0.1 gelatin, was added 
to we is and preincubated for I hr at 4VC. 
lodinated Ab2 M42 or 
M29 was added and the incubation continued for an additional I hr.
Figure 5 shows that sperm extract inhibited anti-idiotype M42 (Ab2) binding 
to M42 mAb
in a dose dependent fashion but failed 
to inhibit anti-idiotype M29 binding to M29 mAb.

Sperm extract inhibited anti-idiotype M42 binding to Abl by 70-75',. 
 The inability to
inhibit 100' 
of Ab2-Abl binding suggests that both framework and antigen combininq-site

specificities were present in the anti-idiotype M42 population. 
The Ab2 population with

combining site-related specificity represented a maximum of 
70-75' of the Ab2. These
results suggested that a major population of Ab2 might contain the internal 
image of the
 
1142 sperm antigen.
 

In contrast, anti-idiotype M29 binding to M29 was not inhibited by the same 
sperm
extract. 
The failure of supernatant sperm extract to 
inhibit anti-idiotype M29 binding

to 
M29 mAb is not surprising since the M29 antigen is not solubilized under these

conditions and suggests that inhibition of Ab2 M42 binding to Abl 
is not likely to be a
non-specfic e.g., proteolytic/glycolytic, effect of sperm extract on antibody inter
action. Future experimentation of this type will be conducted using idiotype affinity
purified antigen 
in place of whole sperm extract.
 

C. Active Immunization of Mice with Anti-Idiotype Antibody: Induction of anti-(Ab2)
 
a n t-b-od-es (Ab3)."
 

C.1 Ab3 Inhibition of Abl Binding to Ab2
 

Taken together the results presented above suggest that a portion of the Ab2 recognize
idiotopes within or 
near the combining site of Abl and consequently may bear the internal image of the sperm antigen recognized by the mAb (Abl). Immunization of mice with

Ab2 bearing the internal image of the sperm antigen recognized by Abl may induce antibodies which react with native sperm antigen. Induction of AhI-like Ab3 in mice was

monitored by a -cidphase RIA in which inhibition of 25I-labeled mAb binding to
 
immobilized Ab2 by Ab3 was measured.
 

Groups of 8 animals were immunized subcutaneously with Protein A-purified rabbit antiidiotype M42, anti-idiotype M29, a cocktail of anti-idiotype M42 and anti-idiotype M29
 or rabbit Ig 
over a period of 90 days. 7 days after the last booster injection, the

animals were bled and 1 ml of 
sera of each group pooled, repeatedly absorbed with
immobilized rabbit Ig to 
remove mouse anti-rabbit Ig and the mouse Ig purified on
Protein A. Figure 6. shows tiat sera from mice immunized with Ab2 M29 or Ab2 M29 and A2
M42 inhibited binding of 12 I-labeled M29 to Ab2 M29 in 
a dose dependent manner. Sera
from mice immunized with Ab2 M42 alone had no effect. Similarly, only sera from mice
 
immunized with Ab2 M42 or Ab2 M42 and Ab2 
129 inhibited M42 binding to Ab2 M42.
from mice immunized with Ab2 M29 alone had no effect. 

Sera
 
Similar results were obtained
 

with the sera of mice immunized with idiotype purified Ab.
 



C.2 Ab3 Inhibition of Ab Bindinq to Sperm Target Cells
 

Our initial immunization protocol 
used Ab2 purified by Protein A-chromatography. In a
recent and ongoing experiment, we immunized mice with Ab2 purified by idiotype affinity
chromatography; Ab2 prepared by this 
procedure show a substantial increase in specific
activity and purity when compared with A2 isolated on Protein A. We are currentlyanalysing sera of these mice for the induction of Ab-1 like Ab3 using the competitive
binding assay described in C.1 and the sperm binding-assay described in B.2. 

A competitive sperm binding-assay was developed based upon the concept that Abl-likeantibodies induced in mice by immunization with Ab2 would inhibit AMI 
binding to target
cells (see ref. 16). Briefly, mouse epidydimal sperm, lightly fixed with formaldehyde
and treated with glycine/PBS to 
quench unreacted aldehyde, are suspended in PBS/i* BSAto block 
free prot in binding sites and reduce non-specific binding in subsequent steps.

Fixed sperm (5 X 101) are combined with Ab3 test sera 
in 400 ul microfuge tubes, in ubated 12 hrs (ovemglght) at 4'C with end-over-end rotation and combined with 5 X 1?,cpm

Abl. Sperm bound 
 I-Abl is separated from free antibody by filtration and hound Ilabeled AbI determined by gamma counting. Non-specific binding was defined as counts

bound in the presence of 100-fold excess cold Abl. Inhibition of AbM binding to snerm by

Ab3, when compared with control mouse sera, 
 provides evidence for the presence of
antibodies which compete for Abl binding sites on the sperm. Results 
to date are
preliminary but nevertheless provide strong support for the hypothesis that immunization
 
of mice with Ab2 induces Ab- like anti-sperm antibodies.
 



FIGURE 1
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FIG. 1.Detection of anti-mouse M142 Igin rabbit serum by RIA.Rabbit i~u was 1 muhnlzec with-- 3UU]--g- ZL in- f~n op1 tadjuvant on day 0 and with 100 ug M142 in PBS on days 7 and 30.The animals were bled for immune serum on days 7, 14, 30 and40. Purified Mi42 monoclonal antibody (10 ug/ini) was passively
adsorbed to wel is of flat-bottom 96-wellI microtiter plates and 
excess Protein-binding sitesofI sera (prei6une blocked. Twofold serialo , day 7---, day 14- o- dilutions , day 30 and
day 40 0 ) were ,idued in dup ico.e to we]ls. The plates were 
washed extenct ely and 
the amount of bound antisera deter
minobedusn I-labeled goat anti-rabbit antibody.
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FIG. 2. Characterization of Ab2 activity by ELISA. Typical
results for the preparati~hTT AbT7Trom rabbT'iTmune sera areshown for Ab2 M42. M42 mAb (A) or M41 mAb (b) at a concentration of 10 ug/ml PBS was passively adsorbed to wel Is of 96well plates by overnight incubation. M42, M41 mAb and the
myeloma protein protein MOPC21 are 
IgGis. Two fold dilutions

of hyperimmune sera a , pooled Igeluted from the NMIg andMOPC-21 columns o , and the anti-idiotype fraction eluted fromProtein A A , were added to wel Is in dupl icate and incubatedfor 1.5 hrs. The plates were washed extensively and boundrabbit Ig detected using HRP-labeled goat anti-rabbit IgG dnd
ABTS/H20? as substrate. 00414 was determineed with a auto
matic ELISA plate reader.
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FIGURE 3
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Fig. 3. Titration of Protein A and Idiotype AffinityPurifiedAb2. TypicaT resu-t-s are shown -'or the titration of M29 Ab2 on M29 or M2 mAb. Untreated sera binds equally well toM29(oand M2 (a) Abl. Protein A (o) and Idiotype (A) purified Ab2 M29exhibit similar titration curves for binding to M29. Neither
preparation shows appreciable reactivity with M2 (Protein A,o;
Idiotype purified, A ). 



TABLE 1. Fractionation of Rabbit Anti-M29 mAb Serum
 

NMIg
& 

Whole 
Serum 

W108.38 
Pool 

Protein A 
Purified 

Idiotype 
AffinityPurifie( 

Ab2 Ab2 

Volumel 
 10.0 20.0 
 9.5 
 5.0
 
(mIs)
 

Protein
 
Concentration 
 95.1 
 0.40 
 1.83 
 0.07
 

(mg/mI)
 

Total Protein 
 951 
 8.0 17.39 
 0.35 
Protein was measured with the Bio-Rad Protein Assay using bovine Ig as standard.lVolume of pooled eluate from respective affinity columns after dialysis. Starting
material was 10 mls rabbit (#103) sera.
 



TABLE 2A & 2B. 
Binding of Protein A (Table 2A) and Idiotype Affinity (Table 2B)
Pur-ied-abbit Anti-Id M42 AND M29 Antibodies To Anti-Sperm Monoclonal Anti
bodies, MOPC-21 And Mouse Ig.
 

TABLE 2A.
 

BINDING OF PROTEIN A-PURIFIED RABBIT ANTI-IDIOTYPE M42 AND M29 ANTIBODIES TO
ANTI-SPERM MONOCLONAL ANTIBODIES, MOPC-21 AND MOUSE 1g.
 

W108 P220 M42 
 M41 M29 M2 NMIg MOPC 21
 

Anti-Id M29 0.00 
 0.05 0.09 
 0.02 0.70 0.04 0.06 
 0.04
 

Anti-Id M42 
 0.00 0.05 1.07 
 0.09 0.09 0.04 0.02 
 0.01
 

TABLE 2B.
 
BINDTN6TOF IDIOTYPE AFFINITY-PURIFIED RABBIT ANTI-IDIOTYrE M42 AND M29 ANTIBODIES TO
ANTI-SPERM MONOCLONAL ANTIBODIES, MOPC-21 AND MOUSE Ig.
 

W108 P220 M42 M41 
 M29 M2 NMIg MOPC 21
 

125 1-Anti-Id M29 182 
 53 0 79 9840 275 37 21
 

12 5I-Anti-Id M42 78 
 159 7868 98 0 0 69 
 0
 

Note: 
 Binding of protein A-purified Ab2 to Ig was determined in a ELISA and
the ODO414 nm detemined on an 
ELISA plate reader. The specificty of binding
of idio ype affinitypurified Ab2 
to Ig 
was determined in a radioimmune bindingassay
employing . labeled Ab2 M29 or M42. 
The results are 
presented as (specific)

counts per minute of 
labeled antibody bound.
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FIGURE 4
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Fig. 4. Inhibition of M29 mAb and M42 :nAb Winding to 
spe by
anti-Id M29 and ant-TCl---42--opTtv 
inhibiti-- stud-Te
showe 
 that prified rab--it anti-Id mAb contain antibodies
directed against the antigen-binding site of the Abl. Mouse
sperni, fixed witn 20 
 formadenyde/PBS, washed and resuspended
in 2%.nrmal mouse serum/ 5% rabbit serum/PBS, were
with I-labeled M29 or M42. 10 ul combined

of various concentrations
of rabbit anti-id mAb M29 or anti-ld M42 (Img/ml
were added, the total to I ug/m])
volume adjusted to 200 ul 
and the
complete mixture incubated for 2 hrs. Sperm and bound mAb were
separated from free mAb by filtration. 
The results indicate
that Ab2 M29 (Panel A) and Ab2 M42 
inhibited binding of their
respective mAb to 
sperm in a dose-dependent manner. Antiidictype antibodies reactive with the antigen-combining sites
of the anti-sperm monoclonal antibodies M29 and M42 may
contain subpopulations which 
 mimic the sperm-antigen epitopes
recognized by these antibodies.
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FIGURE 5
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Figure 5. Competition by sperm antigencontainingextract for interaction of
Ab2 M42 and M29 with homologous mAb. Mouse sperm (3 X 108) wNere extracted in 1
ml Extraction Bufffer (see text 
at 30,000 rpm in 

for details) on ice and centrifuged for 90 min
a Ti55 rotor. The supernatant of the high speed spin
contains the M42 antigen but not the M29 antigen (determined by immnoblotting). M29 and M42 mAb (2ug/m!) 
were adsorbed to RemovawelI strips and free
protein binding sites subsequently blocked with 1% gelatin. Increasing amountsof sperm extract, adjusted
incubated for i 

t? 2 ontain 0.1% gelatin, was added to wel Is andhr at 4C. - labeled Ab2incubation cont'nued for, an 
M42 or M29 was added and theadditional 
I hr. 
 Bound Ab2 was determined in
a gamma counter. Antigen inhibition of Ab2 binding to AbI
the presence of antigen combining-site specificities inAb. 

is an indication of
 
inhibited Ab2 M42 binding (0 ) in Sperm extract
 a dose dependent fashion but failed to
inhibit Ab2 M29 binding to

Ab2-Abl 

N29 mAb (A). The inability to inhibit 100% of
binding suggests that both framework and antigen combining-site
specificities were present in the Ab2 M42 population.
combining site-related specificity represented 
The Ab2 population with
 a maximum of 70-75% of the
Ab2. These results suggested that a major population of Ab2 might contain the
internal image of M42the sperm antigen. Thatnot inhibited by the 

anti-Id M29 binding to M29 was
same sperm extract is not surprising since the M29antigen is not solubilized under tese conditions and suggests that inhibition
of Ab2 M42 binding to Abl is 
not likely to be a non-specfic e.g.,
proteolytic/glycclytic, effect of sperm extract on antibody interaction.
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FIGURE 6.
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FIG. 6. Induction of Ab3 antibodies (Ab). Immunization of mice with anti-Id
mAb may induce anti-bd--eT which 
 react with native sperm antigen. Induction

of Abl-li k Ab3 in mice was monitored by in a solid-phase RIA in which inhibition of1 I-labeled mAb binding to immobilized anti-ld 
mAb by Ab3 was
measured. Groups of 8 animals were immunized subcutaneously with Protein Apurified rabbit Ab2 M42, Ab2 M29, a cocktail of Ab2 M42 and Ab2 M29 or rabbitIg over a period of 90 days. 7 days after the last booster injection, theanimals were bled and I ml of of each groupsera pooled, absorbed withimmoilized rabbit Ig and the mouse Ig purified on Protein A. Results arepresented in of CPMterms of labeled mAb bound as a function of ul of Ab3 mouse serum equivalents/assay well. Panel A shows that sera from miceM unized with Ab2 M29 (a) or Ab2 M29 and Ab2 M42 (A) inhibited ninding ofI-labeled M29 to Ab2 M29 in
a dose dependent manner. Sera from mice
immunized with Ab2 M42 (0)alone had no effect. Similarly, Panel B showsthat only sera from mice immunized with Ab2 M42 0) or Ab2 M42 and Ab2 M29 (A)inhibited M42 binding to Ab2 M42. 
 Sera from mice immunized with Ab2 M2N '%)

alone had no effect.
 

These results provide preliminary evidence for the inducion of Abl
like Ab3 by immunization with Ab2.
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SUMMARY AND CONCLUSION
 

3-M Impression Material 
was injected into the vasa of 4 dogs resulting in the
 

obstruction of sperm transport. 
 Five to six months after implantation, the
 

dogs were euthanized. No gross pathological lesions were seen on autopsy. It
 

can be concluded that 3-M Impression Material can 
prevent sperm transport
 

through the 
vas without causing excessive pathology, at least for a 5-6 month
 

period.
 

OBJECTIVE
 

The objective of this work was 
to perform prelminary experiments in dogs to
 

determine if the injection of 3-M Impression Material (vinyl polysiloxane
 

impression material, light body-regular set, type 1, low viscosity; Dental
 

Products, 3M, St. Paul, MN) into the 
vas deferens results in the obstruction
 

of sperm transport.
 

PROTOCOL
 

Four beagle dogs were purchased and ejaculation was attempted by manual
 

manipulation. One of the dogs never ejaculated and was replaced by another
 

(no. 3658). With the exception of this last dog which was obtained later, the
 

dogs were ejaculated 3 times over a 2.5 month period to get them used to the
 

procedure and to obtain baseline semen analyses. Subsequently, the dogs were
 

anesthesized, the scrotal 
vas was exposed and 3-M Impression Material was
 

injected under sterile condition. 
 Since no needle could be attached to the
 

3-M injection apparatus, some experimentation was necessary to allow
 



introduction of the material. One vas from one of the dogs (no. 3658) 
was
 

used for this purpose. This side was subsequently vasectomized. The final
 

technique consisted of injecting the mixed 3-M material first into a 10 ml
 

syringe. The syringe was subsequently attached to a 22 gauge angiocath needle
 

which had been threaded into the lumen of the vas. The vas was clamped off
 

approximatley 2.5 cm from the injection site. Initially, a metal, bent
 

Allison tissue forceps was used for this purpose but later the vas was clamped
 

manually. The material was injected. Speed was essential because the
 

material 
began to harden with 1-2 min. after mixing which caused th eneedle to
 

clog up. A luer lock syringe was very helpful so that more pressure could be
 

applied without the syringe being separated from the needle (this occurred due
 

-to the thickness of the material). The rapid hardening also made it
 

impossible to measure exactly how much material injected into the
was vas.
 

Roughly, enough material was injected to cause the vas to become rigid
 

(probably a 20-30% increase in its normal diameter). Injection was always
 

towards the seminal vesicles.
 

After injection, the needle was removed. The vas was kept clamped for another
 

5 min. In two of the dogs, 6-0 ethicon suture was passed through the vas 
and
 

the hardened material, and tied loosely around the vas. No other sutures were
 

applied to the vas. The scrotal incision was closed with 3-0 Dexon.
 

After recovery from the surgery, the dogs were ejaculated approximately every
 

two weeks for a 3 month period after which the dogs were euthanized with
 

Euthobarb. The vasa were exposed, observed for gross lesions, excised and
 

fixed in Bouin's solutions. Sections were also taken of the testis and the
 

epididymis. The tissues wLe sent to Dr. Ralph Richart. The abdomen and
 



chest cavity were opened and the organs observed for gross lesions.
 

RESULTS
 

The data obtained for each dog are summarized in the attached Tables. Before
 

implantation, all the dogs produced 
semen samples that contained spermatozoa
 

although ejaculation was somewhat erratic, particularly in dog no. 3656.
 

After implantation of the 3-M Impress.ion Material, several 
of the dogs were
 

hesitant to ejaculate and one (no. 3657) never ejaculated again no matter what
 

was tried. Thus, postimplantation semen analyses are only available on three
 

dogs.
 

After implantation, either no spermatozoa were found in the ejaculate, or only
 

a few immotile, mostly decapitated sperm. On autopsy, all vasa appeared
 

intact although some changes due to the implantation technique were
 

occasionally noted. The material remained in place whether or not 
a suture
 

had been passed through the vas and the material. No lesions were seen in the
 

testis and epididymis, or in any of the abdominal and thoracic organs.
 



DOG No: 


Semen Data Before Implantation
 

Date Volume (ml) 


8/25/85 2.0 


9/1/85 2.3 


9/8/85 0.6 


9/13/85 1.5 


9/22/85 0.3 


10/13/85 0.7 


10/27/85 0.4 


11/10/85 1.5 


Conc. (xlO 6 /ml) 


88 


283 


361 


399 


55 


786 


141 


326 


3655 

Motility (%) 
Forward 

Progression (% 

80 84 

87 89 

95 98 

91 96 

52 36 

89 95 

89 78 

87 71 



DOG No: 3655 (cont.)
 

Comments During Surgery
 

Date: 12/9/85
 

Left side: 	 Manually clamped vas. Injection went well. Aproximately 2.5 cr
 
of vas was filled with material. Somewhat more material was
 
injected than in right side (about 3 cm in length). Ethicon
 
suture was placed through vas and material.
 

Right side: 	 Metal vas clamp was used. Needle became clogged. Second
 
injection was needed. Approximately 2.5 cm of vas was filled
 
with material. Ethicon suture was placed through vas and
 
material.
 



DOG No: 3655 (cont.)
 

Semen Data After Implantation
 

Date Volume (ml) Conc. (x1O6/ml)* Motility (%) Progression (%) 

1/5/86 Would not ejaculate 

1/19/86 0.8 Few 0 0 

2/2/86 0.6 Few 0 0 

2/16/86 1.7 Few 0 0
 

3/2/86 0.5 Few 0 0
 

3/9/86 1.7 Few 0 0
 

4/6/86 1.2 Few 0 
 0
 

* Few means a total of 1-20 sperm per ejaculate. Most sperm were decapitated.
 



DOG No: 3655 (cont.)
 

Comments During Autopsy
 

Date: 4/17/86
 

General appearance:
 

Dog in good health. 
 Shiny coat. Incision completely healed.
 
Testicles normal size.
 

Left side: Everything looked perfectly nonil except 
some slight swelling

in vas at injection site and a fei very small 
adhesions.
 
Ethicon suture in place. 
 3 cm device. Whitish fluid appeared
 
on incising the epididymis.
 

Right side: Vas looked normal. Ethicon suture in place. 
Length of implant

1.5 cm. Epididymis and testis looked normal. 
 On cutting

epididymis  whitish fluid came out (probably epididymal fluid
 
and sperm).
 

Fixed vasa with material in place.
 

All abdominal 
organs, heart and lungs appeared grossly normal.
 



DOG No: 3656
 

Semen Data Before Implantation
 

6 Forward 
Date Volume (ml) Conc. (xlO6/ml) Motility (%) Progression (% 

8/25/85 0.5 314 78 82
 

9/1/85 0.5 73 
 25 2
 

9/8/85 0.3 0 - _
 

9/13/85 0.2 53 
 32 0
 

9/22/85 0.5 98 57 0
 

10/13/85 0.3 155 69 
 61
 

1(/27/85 0.2 
 4 42 3
 

11/10/85 0.6 48 42 0
 



DOG No: 3656 (cont.)
 

Conmnents During Surgery
 

Date: 11/20/85
 

Left side: Good implantation. Manually clamped vas. Approximately 2.5 cm
 
of vas was filled with material.
 

Right side: Needle was pushed out during injection of material. Reinserted
 
needle and completed injection. Approximately 2.5 cm of vas was
 
filled with material. Metal vas clamp was used.
 



DOG No: 3656 (cont.)
 

Semen Data After Implantation 

Forward 
Date Volume (ml) Conc. (xlO6/ml)* Motility (%) Progression (%) 

12/22/85 0.1 Few 0 0 

1/5/86 Trace 0 

1/19/86 Would not ejaculate
 

2/2/86 0.4 Few 0 0
 

2/16/86 Would not ejaculate 

3/2/86 0.2 0 - 

3/9/86 0.3 Few 0 0 

4/6/86 0.6 0 - 

* Few means a total of 1-20 sperm per ejaculate. Most sperm were decapitated.
 



DOG No: 3656 (cont.)
 

Comments During Autopsy
 

Date: 	 4/17/86
 

General Appearance:
 

Dog in good health. Shiny coat. Incision completely healed.
 
Testicles normal size.
 

Left side: 	 Everything appeared normal. 
 No ethicon suture. Device 2.5 cm
 
long (remained in vas upon fixation). Some white fluid extruded
 
from the epididymis when cut. Epididymis not swollen.
 

Right side: 	 Epididymis swollen. At least a portion of the device had
 
migrated. Some corrugated, swollen areas 
in vas were present

where the material had been injected. While working with vas,

part of the material fell out (2.2 cm in length). This may be

all of the material or only some that passed by the clamp on
 
injection. 
 No ethicon suture. Testis appeared normal.
 

All abdominal 	organs, heart and lungs appear grossly normal.
 



DOG No: 


Semen Data Before Implantation
 

Date Volume (ml) 


8/25/85 1.5 


9/1/85 11.0 


9/8/85 2.4 


9/13/85 6.2 


9/22/85 3.1 


10/13/85 1.4 


10/27/85 2.6 


11/10/85 3.2 


6
Conc. (xlO6/ml) 


29 


91 


314 


148 


419 


658 


210 


227 


3657
 

Forward
 
Motility (%) Progression (% 

0 0
 

32 2
 

96 99
 

52 2
 

72 90
 

86 94
 

88 88
 

72 81
 



DOG No: 3657 (cont.)
 

Comments During Surgery
 

Date: 12/9/85 

Left side: Manually clamped vas. No ethicon suture. Approximately 2.5 cm 

of vas was filled with material. Everything went well. 

Right side: Same as left side.
 

Complication: Dog almost died due to anesthesia overdose. 
 Veterinary staff
 
thought that the dog had left ventricular hypertrophy.
 



DOG No: 3657 (cont.) 

Semen Data After Implantation 

Date Volume (ml) Conc. (xlO6/ml) Motility (%) 
Forward 

Progression (% 

1/5/86 

1/19/86 

2/2/86 

2/16/86 

3/2/86 

3/9/86 

4/6/86 

Would not ejaculate 

Would not ejaculate 

Would not ejaculate 

Would not ejaculate 

Would not ejaculate 

Would not ejaculate 

Would not ejaculate 



DOG No: 3657 (cont.)
 

Comments During Autopsy
 

Date: 4/17/86
 

General Appearance:
 

Dog in good health. 
 Shiny coat. Incision completed healed.
 
Testicles normal size.
 

Left side: 
 Vas somewhat swollen and corrugated over 3 cm area. 
 No ethicon
 
suture. 
 Material inside corrugated area. Small piece of
material extruded out of the vas 
at the injection site and at

end of corrugated area. Small 
diameter material fell out of
distal end of 
vas when cut. Most material remained in the vas
 so that the material that fell out was probably some that passed
beyond the clamped site. Testis and epididymis normal. Some

whitish fluid exuded from epididymnis when cut.
 

Right side: No ethicon suture. 
Vas somewhat enlarged and harder over a 3.5
 
cm area. Vas otherwise normal. 
 Testis and epididymis normal.
 

Fixed vasa with devices in place.
 

All abdominal organs, heart and lungs appeared grossly normal.
 



DOG No: 3658
 

Semen Data Before Implantation
 

Forward 
Date Volume (ml) Conc. (xlO 6 /ml) Motility (%) Progression (% 

9/13/85 0.5 12 0 0 

9/22/85 trace N.D. 71 
 36
 

10/13/85 0.2 0 

10/27/85 1.4 149 64 52
 

11/10/85 0.4 137 69 75
 



DOG No: 3658 (cont.)
 

Comments During Surgery
 

Date: 11/20/85
 

Left side: Left vas was experimental to practice insertion of the material.
 
Various holes were made in vas to decide appropriate size of

needle. Insertion of material practiced. Left side was
 
vasectxnized.
 

Right side: Metal clamp applied about 3 cm from entry of needle in 
vas.

6-0 Ethicon sutured through vas and material. While injecting,

the needle was 
pushed out of the vas. Reinserted needle.
 



DOG No: 3658 (cont.)
 

Semen Data After Implantation 

6 Forward 
Date Volume (ml) Conc. (xlO6/ml)* Motility (%) Progression (%) 

12/22/85 Would not ejaculate 

1/5/86 Would not ejaculate 

1/19/86 0.5 Few 0 0 

2/2/86 0.5 100 total 2 0 

2/16/86 Would not ejaculate
 

3/2/86 0.3 0
 

3/9/86 0.2 0
 

4/6/86 0.8 0
 

* Few means a total of 1-20 sperm per ejaculate. Most sperm were decapitated.
 



DOG No: 3658 (cont.)
 

Comments During Autopsy
 

Date: 4/17/86
 

General Appearance:
 

Dog in good health. Shiny coat. Incision completely healed.
 
Testicles normal size.
 

Left side: Vasectomized. Everything looked normal otherwise. 
Whitish
 
material 
came out of epididymis when cut. Epididymis, proximal
 
vas and testis looked the same as 
sides where material had been
 
implanted, i.e., normal. 
 Fixed distal portion of vas.
 

Right side: Ethicon suture present. 2.3 cm device. Vas, epididymis and
 
testis appeared normal. 
 Vas not swollen and no corrugated
 
areas. On cutting epididymis, some whitish fluid appeared.
 

Fixed right vas with device in place.
 

All abdominal organs, heart and lungs appeared grossly normal.
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The Vaginal Spermicidal Barrier (VSB) is a medicated,

solid mechanical barrier designed to inhibit sperm transport

by both a mechanical and spermicidal effect. It is an
 
elliptically-shaped device formulated from ethylene vinyl
 
acetate copolymer and coated with nonoxynal-9 (N-9)

in polyethylene glycol. The objective of this study was 
to
 
determine whether the VSB interfered with sperm transport

in the human as determined by post-coital testing(PCT).
 

1. 	Subjects: Volunteers were recruited according
 
to the following criteria:
 

- Age 18-45
 

- Regular menses
 

- Post-tubal ligation or using a plastic or
 
copper-bearing IUD
 

- Normal baseline PCT
 

- Partner has normal semen analysis
 

2. 	Procedures
 

PCT's were done according to the method of
 
Davajan and Kunitake (Fertil Steril 20:197, 1969)

approximately 16 days prior to the next expected
 
menses (i.e. on the 12th or 13th day of an
 
expected 28 day cycle) and approximately two
 
hours after intercourse.
 

The test is conducted as follows: a speculum

is inserted into the vagina and material is
 
aspirated from the vaginal pool to determine
 
whether spermatozoa are present and whether
 
they are motile. The exocervix is cleansed
 
with a dry cotton bill and a catheter made
 
from intravenous connecting tubing is placed
 
at the external cervical 
os and advanced into
 
the endocervical canal while gentle suction
 
is applied with a 12ml syringe. The tubing
 
is held with a long Allisclamp that partially

occludes the lumen. When the catheter reaches
 
the level of the internal cervical os, the
 
clamp is closed and the tubing is slowly

withdrawn from the endocervical canal. As the
 
tip of the catheter cleans the external
 
cervical os the trailing cervical mucus is
 
cut with a long Metzenbaum scissors to prevent

the mucus from being withdrawn from the catheter.
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The clinician records the amount of mucus
 
obtained and its appearance. Three 0.5 cm
 
sections of the tubing are cut off, one 
from
 
the catheter tip, one from the "syringe end"
 
and one from the midportion of the mucus column.
 
The mucus is expressed from each segment onto a
 
slide, the spinnbarkeit of the mucus is
 
determined, and a cover slip (22 x 22mm) is
 
placed over the blob of mucus. 
 Five fields
 
in each of the three samples are examined
 
in detail at 400x magnification. The fields
 
are located at approximately the middle of
 
the drop and at 3, 6, 9 and 12 o'clock around
 
the periphery about three mm from the edge.

The fields are selected by placing the
 
selected portion of the mucus drop in the light

path before examining the area- to be evaluated.
 
The number of soerm in each field is determined
 
and sperm motility is noted. Motility is
 
evaluated according to the scheme shown in
 
Table 1. The total number of sperm in each
 
category is determined and divided by 15 
to
 
obtain the averaqe number of sperm per HPF
 
in each category of motility. The test is
 
considered to be normal if there is 
a mean of
 
at least 5 sperm with progressive motility (grade

3+ or 2b) per HPF.
 

The test was performed in a similar manner when
 
the VSB was used, but other, ancillary procedures
 
were also performed. These are described below.
 

3. Baseline PCT's
 

We obtained adequate baseline PCT's on ten
 
subjects. Eight of these subjects also had
 
satisfactory PCT's with the VSB in place 
(i.e.
 
sperm were present in the vagina and the mucus
 
was of good quality). A number of other
 
baseline and VSB tests were 
done but were
 
unsatisfactory.
 

Although we usually perform the PCT approximately
 
two hours after intercourse it was not feasible
 
to adhere to this schedule in all cases.
 
Conditions varied according to the male partners'

work schedule, traffic conditions, etc. Table 2
 
summarizes the intervals between intercourse and
 
the PCT's for the baseline studies. The results
 
of the baseline studies are shown in Table 3.
 



4. PCT's After Intercourse with VSB in Place
 

a. Procedures - the following protocol was followed
 
when PCT's were done after intercourse with a
 
VSB in place.
 

- a careful digital examination was done to
 
determine the position of the VSB.
 

- a short-bladed speculum was inserted far
 
enough into the vagina to allow aspiration

of the vaginal pool,if one was present, in
 
front of the device without disturbing the
 
position of the device. The speculum was
 
then removed.
 

- The VSB was removed and washings were taken 
from both sides of the device. 

- the speculum was reinserted and the PCT was 
performed as described for the baseline PCT. 

b. Results - Subjects were permitted to insert the
 
VSB at their convenience prior to intercourse.
 
In most cases, this was one hour or less (Table 2).

The longest time interval was slightly over 22
 
hours. This subject (008) was unable to insert
 
the VSB properly. The device tended to 
rotate
 
to the side as it was inserted so that the cervical
 
os was 
not covered when the insertion was completed.

Despite a long time spent in instructing this
 
participant, she was 
unable to master the technique.

To resolve this problem, we inserted the VSB
 
ourselves the day prior to the test.
 

Although the tests 
were not done in every case at
 
two hours following intercourse for each slbject,

the time interval between coitus and testing was
 
similar for the baseline and VSB studies.
 

In each case, the VSB was covering the cervical
 
os at the time of the PCT's. No motile sperm
 
were found in the vagina when the VSB was in
 
the vagina. When there was insufficient material
 
in the vagina for observation, sperm were found
 
in washings of the front side of the VSB. 
 In
 
addition to intact, non motile sperm, the vagina

and/or VSB contained many spermatozoa whose
 
heads had become detached from their tails.
 

Table 4 shows the results of testing with a VSB
 
in place. In five instances, there were no sperm
 
seen in the mucus. One subject (POu8) had a
 
rare sperm with non-progressive motion, while
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two women (POOl, P003) had sperm with progressive
 
motility. Both tests were abnormal, however.
 
Comparison with the baseline PCT's shows 
a marked
 
inhibition of sperm transport by the VSB.
 

Subject POOl is of interest. She has participated
 
in a number of previous sperm transport studies with
 
other vaginal contraceptives. She had a normal PC
 
in the presence of vehicle barrier such as aerosol
 
foam, foaming suppositories, and C-film. The VSB
 
had a marked inhibitory effect, however, as did a
 
cervical cap in another study. In this case, these
 
solid mechanical barriers showed an advantage over
 
the vehicle barriers we tested previously.
 

5. Discussion
 

The data demonstrate that the VSB had a marked
 
inhibitory effect on sperm transport in the subjects
 
studied. Every subject except one, was 
able to insert
 
the device properly after a brief instruction session,
 
and the device was in place over the cervix at 
the
 
time of the PCT. These women who had used a diaphragm
 
previously had less difficulty in learning the proper
 
technique for inserting the VSB.
 

The results of this study suggest that further studies
 
of the VSB are warranted in order to determine tolerance
 
to clinical use and its efficacy in preventing pregnancy.
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TABLE 1: CATEGORIES OF MOTILITY
 

3+ Rapid, progressive motility
 

2b Sluggish, progressive motility
 

2a Ranid tail movements without
 
forward movement of soerm
 

1+ Sluggish tail movements without
 
forward movement of sperm
 
No motility
 



TABLE 2. TIME INTERVALS 
BETWEEN INTERCOURSE (IC) AND 
PCT AND BETWEEN INSERTION 
OF DEVICE AND INTERCOURSE 

SUBJECT- BASELINE VSB 
IC TO PCT 
HRS MIN 

INSERTION TO IC 
HRS MIN 

IC TO PCT 
HRS MIN 

001 5 25 1 - 4 50 

002 4 35 7 15 4 10 

003 2 35 - 20 2 10 

005 1 - - 10 2 20 

006 1 - - 25 1 25 

007 3 15 - 30 4 -

008 2 - 22 10 1 20 

010 3 - 5 45 1 45 



TABLE 3
 

POST COITAL TESTING: BASELINE STUDIES
 

MEAN NUMBER OF SPERM PER HPF
 

QUALITY OF MOTILITY
 

PROGRESSIVE 
SUBJECT (3,2b) 

Pool 49.6 

P002 24.0 

P003 101.2 

P005 5.2 

P006 75.0 

P007 7.8 

P008 15.7 

Polo 34.3 

NO -PROGRESSIVE NONMOTILE
 
(2a, 1) (0)
 

24.2 14.2
 

4.2 1.2
 

31.2 46.0
 

0.7 0.2
 

25.0 17.0
 

6.7 6.2
 

2.0 2.5
 

8.7 18.7
 



TABLE 4 

POST COITAL TESTING WITH VSB 

MEAN NUMBER OF SPERM PER HPF 

QUALITY OF MOTILITY 

PROGRESSIVE NON-PROGRESSIVE NONMOTILE 
SUBJECT (3,2b) (2a, 1) (0) 

Pool 0.2 0.2 0.7 

P002 0 0 0 

P003 1.7 1.7 0.4 

P005 0 0 0 

P006 0 0 0 

P007 0 0 0 

P008 0 0.1 2.9 

Polo 0 0 0 
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OBJECTWES 

The specific objectives of this project are: 

1. 	 To establish control menstrual cycle data on 10 female baboons (cycle 

length, sex skin 	 changes, ovulatory status, etc.) during three 
consei:utive cycles. During one of these cycles, frequent serum samples 

will be collected and stored. 

2. 	 To perform serum estradiol and progesterone assays on samples 

collected during a control cycle eachon animal. To perform, if 
directed by Project P1, assays for FSH and LH serum concentrations. 

3. 	 To immunize five animals with the zona pellucida antigen ZP-I and five 
with ZP-3 and to collect serum samples for antibody titration. 

4. 	 To monitor events of menstrual cycles following immunization and, 

when the existence of significant antibody levels is confirmed, collect 

frequent serum samples for hormonal analysis. 

5. 	 To continue monitoring menstrual cycles of the animals for alterations 

of cycle events (including ovulation). 

6. 	 After nine menstrual cycles from 	 the last booster immunization, to 
surgically remove ovaries from all animals and to fix tissues and/or 

preserve as directed by the PI. 



RESULTS 

Studies of ZP-I Immunized Animals 

Study Design 

Five adult 'c,,iiale baboons exhibiting ovulatory menstrual cycles were 

selected for study. Three control menstrual cycles were monitored for cycle 

length, sex skin changes and ovulation evidence by progesterone measurements. 

During the second of these three cycles, frequent serum samples were collected for 

estradiol and progesterone level assessment. During menstrual cycle days 1-5 of 

the fourth cycle, females were immunized with 0.5 mg of ZP-I, together with 0.25 

mg of a synthetic adjuvant compound (CGP-l 1637) by emulsifying these materials 

with squalene and injecting the emulsion intramuscularly at two sites in a total 

volume of 1.0 ml. Two additional immunizations were given at 28 day intervals and 

a fourth injection was given at approximately six months after the initial 

immunization. Serum samoles collected at frequent intervals were shipped to the 

project PI for antibody level determinations. Frequent serum samples for estradiol 

and progesterone assessment were collected during the third cycle from the first 

immunization. Menstrual cycle parameters were monitored for nine cycles (or 

time equivalents in those with disrupted cycles) after "high" antibody levels were 

detected. At the end of this period (August 1985), ovaries from all the females 

were surgically removed, preserved according to instructions from the PI and 

shipped to her laboratory for histological evaluation. 

Effects of Immunization on Menstrual Cycle Parameters 

Data regarding cycle lengths and ovulations in control and post-immunization 

cycles are ',hown in Tables 1-5. Two of the five females exhibited few effects of 

treatment on cycle length or ovulation, however, the remaining three had at least 

r 



TABLE 1 

BABOON: Donna NUMBER: 082412 

CYCLE FOLLICULAR LUTEAL 
STUDY LENGTH PHASE PHASE OVULATION 
CYCLE (days) (days) (days) (yes/lo) COMMENTS 

Control 
1 31 16 15 yes 

2 34 19 15 yes 

3 30 15 15 yes 

Immunized 

1 32 18 14 yes 

2 34 17 17 yes 

3 32 16 16 yes 

4 29 13 16 yes short follicular 

5 37 19 18 yes ? long luteal pha .. 

6 35 16 19 yes ? long luteal phase 

7 32 15 17 yes 

8 33 16 17 yes 

9 > 92 51 > 41 no 



TABLE 2 

BABOON: Xandra NUMBER: 082416 

CYCLE FOLLICULAR LUTEAL ? 
STUDY LENGTH PHASE PHASE OVULATION 
CYCLE (days) (days) (days) (yes/no) COMMENTS 

Control 

1 36 21 15 yes 

2 35 20 15 yes 

3 32 17 15 yes 

Immunized 

1 33 20 13 yes 

2 38 23 15 yes 

3 40 22 18 yes long luteal phase 

4 42 23 19 no long luteal )shae 

5 47 32 15 no long folliicular )?)ih.;e 

6 >149 15 no ovaries out day 149k 



TABLE 3 

BABOON: Zerna NUMBER: 082419 

CYCLE FOLLICULAR LUTEAL ? 
STUDY LENGTH PHASE PHASE OVIIIATION 
CYCLE (days) (days) (daysy (yes/no) COMMENTS 

Control 
1 30 18 12 yes 

2 31 16 15 yes 

3 31 17 14 yes 

Immunized 

1 33 18 yes 

2 32 17 15 yes 

3 33 16 17 yes 

4 30 14 16 yes 

5 33 15 18 yes 

6 28 13 15 yes 

7 30 14 16 yes 

8 34 14 20 yes last booster 

9 63 48 15 yes long folliculay }-j;c 

10 28 14 14 yes 



TABLE 4 

BABOON: Ariel NUMBER: 051256 

CYCLE FOLLICULAR LUTEAL 
STUDY LENGTH PHASE PHASE OVULATION 
CYCLE (days) (days) (days) (yes/no) COMMENTS 

Control 
1 38 20 18 yes 

2 37 21 16 yes 

3 35 17 18 yes 

Immunized 

1 35 20 15 yes 

2 39 21 18 yes 

3 30 16 14 yes short follicular/1uteCE. 

4 31 14 17 yes 
phases
short fol.licular phsc 

5 35 19 16 yes 

6 32 14 18 yes short follicular phrase 

7 38 19 19 yes last booster injection 

8 36 19 17 yes 

9 37 18 19 yes 

10 31 15 16 yes short follicular p}-i, ;e



TAP-1JE 5 

BABOON: Winnie NUMBER: 123048
 

STUDY 
CYCLE 

CYCLE 
LENGTH 
(days) 

FOLLICULAR 
PHASE 
(days) 

LUTEAL 
PHASE 

(days) 

? 
OVULATION 
(yes/no) COMMENTS 

Control 
1 28 15 13 yes 

2 34 20 14 yes 

3 30 16 14 yes 

Immunized 

1 31 18 13 yes 

2 2 9 18 11 yes ? short luteal phase 

3 30 17 13 yes 

4 31 17 14 yes 

5 28 15 13 yes 

6 29 17 12 yes 

7 28 15 13 yes 

8 31 17 14 yes 

9 30 18 12 yes 

10 29 17 12 yes 

11 29 16 13 yes 

12 > 31 17 yes ovaries out day 31 



one cycle of extended duration and/or anovulation. Two of these three became 

amenorrhic at the end of the study period with no evidence of ovulation. 

Effects of Immunization on Hormone Profiles 

Data showing levels of serum estradiol and progesterone levels in a control 

and a post-immunization cycle for each female are presented in Figures 1-10. 

These data clearly demonstrate reduced estradiol levels in all animals following 

immunization while progesterone levels were tittle effected by this procedure. 

Progesterone levels were reduced in only one (Xandra) although the post

immunization cycle levels were compatible with normal luteal function. (This 

female became anovulatory in later cycles.) 
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Studies of ZP-3 Immunized Animals 

Study Design 

The design of these studies was similar to those for ZP-l antigen excepting a 

longer control period was used (antigen not available for immunizations) and the 

immunization period extended clue to a weak response to immunizations (low 

antibody levels). Hornoie levels were assessed in control cycle 2 but post

immunization levels were not measured until cycles 7-8 from the first 

immunization. A total of four immunizations were given but these spacedwere 

farther apart than those using 'P-1 due to unavailability of sufficient antigen at a 

given time. Therefore, the time required to monitor nine menstrual cycles after 

the last booster injection extended the total study period for these animals. 

Effects of Immunizations on Menstrual Cycle Parameters 

Menstrual cycle data in 7P-3 immunized animals are shown in Tables 6-10. 

Fewer effects on cycle length and ovulation were found in the,&females than those 

receiving ZP-l immunizations. Two animals had two and one other had one 

anovulatory cycle but no significant cycle length extensions were observed. Whilst 

these alterations may have been related to immunizations, one or two anovulatory 

cycles during a period of 16-18 months is not uncommon in baboons receiving no 

treatment. 

Effects of Immunizations on Hot mone Profiles 

Quantities of ZP-3 antigen available for immunization were lower than for 

7P-1 and perhaps for this reason, lower antibody levels were found following the 

initial immunizations. A final booster injection was made during cycle 6 7.or 

Beginning with the onset of menses in the next cycle, frequent blood samples were 



'A1BLE 6
 

BABOON: Effie NUMBER: 082410 

CYCLE FOLLICUIAR LUTEAL ? 
STUDY LENGTH PHASE PHASE OVULATION 
CYCLE (days) (days' (days) (yes/no) COMMENTS 

Control 
1 29 14 15 yes 

2 34 18 16 yes 

3 33 16 17 yes 

4 33 15 18 yes 

5 32 17 15 yes 

Immunized 
1 34 17 17 yes 

2 33 15 18 yes 

3 34 17 17 yes 

4 33 15 18 yes 

5 33 16 17 yes 

6 32 15 17 yes 

7 34 17 17 yes last booster injection 

8 34 18 16 yes 

9 33 17 16 yes 

10 31 14 17 yes 

11 35 17 18 yes 

12 31 15 16 yes 

13 30 13 17 yes 

14 32 17 15 yes 

15 34 18 16 yes 

16 33 16 17 yes 



FA 4J1 7
 

BABOON: Ina NUMBER: 051259 

STUDY 
CYCLE 

CYCLE 
LENGTH 
(days) 

FOLLICULAR 
PHASE 

(days) 

LUTEAL 
PHASE 

(days) 

? 
OVULATION 
(yes/no) COMMENTS 

Control 
1 30 13 17 yes 

2 36 17 19 yes 

3 36 20 16 yes 

4 36 18 18 yes 

Immunized 

1 37 21 16 yes 

2 38 21 17 yes 

3 36 20 16 yes 

4 35 18 17 yes 

5 39 22 17 yes 

6 40 21 19 yes last booster injection. 

7 33 17 16 yes 

8 37 19 18 yes 

9 39 20 19 yes 

10 35 19 16 yes 

11 35 18 17 yes 

12 35 20 15 yes short luteal phase 

13 37 19 18 yes 

14 34 18 16 yes 

15 35 15 20 yes 



PABOON: Laurel 

STUDY 
CYCLE 

CYCLE 
LENGTH 
(days) 

Control 
1 

2 

32 

32 

3 36 

4 34 

31 

36 

31 

29 

4 29 

5 

6 

34 

27 

7 28 

8 32 

9 31 

10 

11 

28 

36 

12 34 

13 30 

14 

15 

34 

33 

NUMBER: 082414
 

FOLLICULAR LUTEAL 
PHASE PHASE 

(days) (days) 

16 16 


17 15 


20 16 


17 17 


14 17 


14 22 


13 18 


14 15 


15 14 


16 18 


12 15 


14 14 


17 15 


14 17 


14 14 


21 15 


19 15 

15 15 


18 16 


18 15 


OVULATION 
(yes/no) C)MMENTS 

yes
 

yes
 

yes
 

yes
 

yes
 

yes long luteal phase
 

yes
 

yes
 

yes
 

yes 

yes last booster injection 
short follicular 

no 

yes
 

yes
 

yes
 

yes long follicular
 

no 

yes
 

yes
 

yes
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BABOON: Ukena NUMBER: 082418 

CYCLE FOLLICULAR LUTEAL ? 
STUDY LENGTH PHASE PHASE OVULATION 
CYCLE (days) (days) (days) (yes/no) COMMENTS 

Control 
1 30 15 15 yes 

2 32 17 15 yes 

3 36 21 15 yes 

4 31 20 11 yes 

5 31 19 12 yes 

Immunized 
1 35 23 12 yes 

2 35 19 16 yes 

:3 29 15 14 yes 

4 34 20 14 yes 

5 36 21 15 yes 

6 30 15 15 yes last booster injection 

7 32 20 12 yes 

8 37 21 16 yes 

9 33 18 15 yes 

10 29 16 13 yes 

11 34 20 14 yes 

12 31 16 15 yes 

13 29 16 13 no short follicular/luteal 

14 33 19 14 yes 

15 33 19 14 yes 



TABLE 1() 

3ABOON: Whitney NUMBER: 082420 

CYCLE FOLLICULAR LUTEAL ? 
STUDY LENGTH PHASE PHASE OVULATION 
CYCLE (days) (days) (days) (yes/no) COMMENTS 

Control 
1 33 19 14 yes 

2 30 15 15 yes 

3 30 15 15 yes 

4 29 19 10 yes long follicular/ short 

5 28 15 13 yes 
luteal phases 

Immunized 
1 31 17 14 yes 

2 30 17 13 yes 

3 29 15 14 yes 

4 30 15 15 yes 

5 31 16 15 yes 

6 29 14 i5 yes 

7 31 14 17 yes last booster injection 

8 30 16 14 yes 

9 29 16 13 yes 

10 29 16 13 yes 

11 30 16 14 no 

12 31 16 15 yes 

13 29 15 14 no 

14 30 16 14 yes 

15 32 15 17 yes 

16 27 13 14 yes 



collected to assess effects of immunizations on serum estradiol and progesterone 

levels. Hormone levels in the control and post-immunization cycle on each animal 

are shown in Figures 11-20. The only observation of altered ovarian function made 

was an anovulatory pattern of progesterone in one female (Figure 16). However, 

this female was ovulatory in subsequent cycles.. 
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FIGURE 15 
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FIGURE 16 
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FIGURE 17
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CONCLUSIONS 

In the absence of data on the quantitative and qualitative characteristcs of 

the antigens provided and the levels of antibodies attained at given times of the 

study, the observations made by this investigator are not readily interpretable. 

However, the Pi has all the data from the study and her report will be more 

comprehensive in these Jetails. 

Despite these uncertainties, it is apparent that immunizations with the ZP-1 

antigen provided clearly interfered with ovarian function in the baboon. Effects 

found with ZP-3 inmunizations were 

antibody levels and the few anovu!atorY cycles will need to be made before it can 

be determined whether this antigen holds promise for human antifertility vaccine 

development. Should it be revealed that significant titers existed throughout the 

period of study in which menstrual cycle parameters were normal, antifertility 

effects from immunization could be assessed in other females immunized with ZP

r minor, if any, and a careful correlation of 

3. 
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A. 	SUMMARY
 

iod ne
A new containing formulation
using 	 to be administered
the Femcept delivery 
 system is being developed
transcervical sterilization of women. 	
for
 

This study was performed to
evaluate the potential toxicity of the 
iodine/iodide sterilization
medium in d rect contact with the uterus and the peritoneal cavity.
The Femcept 
 delivery system 	minimizes 
contact of the formulation
with the uterus, 	but some 
direct contact may occur 
upon withdrawal
of the administration device. 
 There is also a 	potential for the
formulation to spill 
over into the peritoneal cavity. 
 This is also
unlikely due 
 to the small amount of formulation administered
relative to the 	volume of the fallopian tubes. 
 This study was not
intended to evaluate the efficacy of the sterilization medium.
 
Preclinical 
studies 
were conducted 	to determine if toxicity will
occur 
following administration 
of the agent due to direct contact
of the material 	within the 
reproductive tract or 
in the peritoneal
cavity should leakage occur via the 
fallopian tubes.
 
The Cynomolgus monkey 
was the animal 
model. The test formulation
was administered using 
 the transcervical 
 and intraperitoneal
routes. The transcervcal route 
of administration 

route of 	 is the proposed
clinical administration. 
 The intraperitoneal route was
used to mimic an accidental leakage of the sterilization medium out
of the reproductive tract into the peritoneal cavity.
 

The animals were monitored on 
a regular basis for clinical behavior
and blood obtained for clinical chemistry just prior to 
treatment,
15 days after treatment and just prior to sacrifice(day 45). Forty
five days after 	administration 
of ICF the animals were sacrificed

and necropsied.
 

No adverse 
effects of the iodine/iodide containing medium
observed by either 	 were
 gross or 
 microscopic histopathological
examination of tissues from IP or transcervically treated animals.
 

B. BACKGROUND
 

Recent studies by Richert & Li ,monstrated that a mixture of
iodine, potassium iodide, 
VASCORAY , glycerol and gum tragacanth
may be a safe and effective tubal closure agent 
which could 
be
administered transcervically with the FEMCEPTR system.
 

However, prior to the initiation of the clinical trials preclinical
toxicology must be performed.
 

Dr. J. Shelton(AID) discussed 
with the what
FDA the requirements
would 
be for preclinical toxicity testing. 
 It was agreed that
study which investigated target tissue 	
a
 

contact and intraperitoneal
contact 
with the proposed sterilizing agent be performed in sub
human primates.
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C. STATEMENT OF OBJECTIVES
 

General
 

The primary purpose of this project is 
to evaluate the toxicity of
 a new iodine containing formulation(ICF) to be used for

transcervical sterilization of women.
 

Prior to the initiation of clinical trials, preclinical toxicity
testing must be performed on the iodine/iodide formulation. Both
direct reproductive tissue 
contact and possible leakage of the ICF
 
to local tissue sites must be considered.
 

Specific Objectives of the Study
 

The test material will be prepared according to GMP by BioNexus,
Inc. Because of the expertise required for the transcervical

administration 
of agents to the cynomolgus monkey, it is necessary
for Dr. T. Parmley, Johns Hopkins, to actual
perform the surgical

procedures.
 

The techniques to be used are described below.
 

Peritoneal Administration
 

The animal will be anesthetized 
and a small midline abdominal
incision made and using a 0.5 ml 
syringe with a blunt needle, 0.25
ml of the 
test material will be placed within the peritoneal cavity
between the uterus 
and colon. The incision is closed and the
animal placed in an upright position with the pelvis down for
fifteen minutes allow good
to distribution 
of the test substance
 
within the peritoneal cavity.
 

Transcervicat Administration
 

The monkeys are anesthetized and 
placed in a prone position. A
nasal speculum is used to open the vagina and visualize the cervix.

An 18 
guage, blunt tip needle, approximately 12 cm long and with a
slightly bent 
 tip is placed into the endocervical canal and
manipulated 
so that it passes into the endometrial cavity.
 

After placement of the 
needle, the animal will be positioned under
 a fluoroscope. A volume of 0.1 ml of the 
test compound will be
injected and monitored. Repeated doses of 0.1 ml 
 will be
administered until two 
thirds of the fallopian tubes are filled
 
with the test substance.
 



The monkeys will be divided into four test groups.
 

Group l(Intraperitoneal 
 vehicle control): 
 Three monkeys
treated intraperitoneally with 0.25 ml of the vehicle.
 
Group 2(Intraperitoneal 
test compound): 
 Five monkeys treated
intraperitoneally with 0.25 ml of the test material.
 

Group 3(Transcervical vehicle control): 
Three monkeys treated
transcervically 
with vehicle to fill 2/3 of the 
fallopian

tubes.
 

Group 4(Transcervical test compound): 
 Five monkeys
treated transcervically with vehicle to fill 2/3 of the
 
fallopian tubes
 

All animals will 
be identified,weighed

At and placed in quarantine.
the start of t... 
 study all monkeys will be 
 weighed and
randomized ibrio groups.
 

The animals will 
be dosed as described in the previous section and
observed daily. 
 All animals that die prior to scheduled sacrifice
will be necropsied by 
one of the veterinary staff 
of the BRL to
determine the cause of death.
 

Blood will be drawn 
 from the monkeys justadministration prior to thof the test material. Samples will also beafter surgery and drawnon days 1,2,15 and 44
will include routine electrolyte and 
of the study. Blood workup
 

with differential. enzymes as well as hemogram
In addition, T3 , T4 
and TBI will be determined.
 

D. PROGRESS TO DATE
 

The test material 
was prepared according
Inc. (Raleigh, NC) 
to GMP by BioNexus,
as preloaded 
10 ml syringes containing 5 ml of
the test or vehicle control formulation. 
 Each 0.15 ml of the tes+material contained 8.25 


ml VASCOPAY 
mg 1, 19.8 mg KI, 0.015 ml glycerol, 0.1
and 4.5 mg gur tragacanth.


shipped and stored in 
The test preparation wzis
light-tight containers at
Vehicle (Each room temperature.
0.15 ml contained 0.1 VASCORAY and 4.5 mg
tragacanth) was also prepared for vehicle treated control groups.

gum
 

3ecause of 
 the expertise required 
 for the transcervical
administration of 
agents to the Cynomolgus monkey, Dr. T. Parmley,
Johns Hopkins performed the actual surgical procedures.
 

A group of 19 Cynomolgus macaques 
were quarantined for at
days prior to surgery. Upon arrival each animal was 
least 60
 

weighed and
complete physical a
examination performed. 
 Each animal was randomly
assignied to a treatment group after the quarantine period.
 



5
 

Prior to treatment all animals were anesthetized with Ketamine,
weighed and blood obtained for a hemogram with differential(l ml in
EDTA tube) and complete blood chemistry analysis(24 parameters)

including a thyroid profile(at least 4 ml in untreated tube).
 

For transcervical administration, each animal was 
placed in a prone
position on an inclined support with the hips elevated and the hind

limbs hung over the 
end of the table. This provided ready access
to the vaginal orifice. A nasal speculum was inserted into the
vagina, the cervix visualized and the posterior lip 
of the cervix
grasped with a mucosaclip to 
stabilize the cervix. An 18-guage,

blunt tip needle, approximately 12 
cm long and with a slightly bent
tip was placed into the endocervical canal. The needle was
inserted into cervical
the opening with the curve directed
ventrally. When resistance 
was encountered, needle
the was
withdrawn several millimeters and rotated so 
that the curve of the
needle was in a dorsal position. Gentle probing with the needle
 
was required until the main canal was 
engaged and entered.
 

After placement of the needle, the animal 
was positioned under a
fluoroscope. A 10 ml syringe preloaded with 
a minimum of 5 ml of
either vehicle or iodine formulation was attached to the needle and
injected 
into the uterine cavity while being monitored by the
fluoroscope. The formulation was injected until 
the entire uterus
 was visualized. In all 
successful cases one both the
or of
fallopian tubes were visualized during the injection of 
 the
formulation. It be that fallopian
should noted 
 the tube of the
Cynomolgus monkey is much smaller than 
the human. In some cases,
the ovarian end 
of the fallopian tube was visualized without

observing the proximal This, was
end. probably due to the small
amount of formulation within the 
small diameter portions of the
fallopian tube. 
 During injection of formulation into the uterus of
the last five animals (Two controls and three iodine 
 treated

animals), a picture of the 
fluoroscope visualization was obtained.

Three of the pictures 
 clearly show the penetration of the
formulation throughout one or 
both of the fallopian tubes(prints of

the flat plate for these animals are attached as ADDENDUM 1).
 

A clear outline of the uterus was 
not obtained during the injection

of one animal being treated with vehicle and 
a second with iodine

formulation. Injection of 
the medium result:d in a dispersion of
the formulation 
as observed under fluoroscopic examination. It was
assumed that the formulation was being dispersed into the fluids of
the peritoneal cavity. 
 Perforation of the cervix/uterus was
assumed for both of these animals. Neither of these animals 
were
included in the study groups. 
 Both animals later exhibited signs
of abdominal infections. The 
animal administered the vehicle

formulation 
was sacrificed due to its deteriorating health.

massive peritonitis was observed upon sacrifice. 

A
 
The other animal
administered the iodine/iodide formulation appeared 
to recover and
 was sacrificed 
at the end of the experiment. These observations


provide some evidence that the iodine/iodide formulation may be
bacteriocidal. It is possible 
that the bacteriocidal activity of
 



the test formulation inhibited the growth of 
organisms introduce
into the peritcneal cavity following perforation of the cervix.
 

The time 
required for successful penetration into the uterine
cavity varied 
 greatly 
 between animals(approx 
 3-30 min).
Transcervical 
administration 
of a formulation 
was successful in
seven of the 
fifteen animals attempted. Three animals were treated
with vehicle formulation, three with iodine 
formulation and one
animal was unintentionally treated with both vehicle and the iodine
 
formulation.
 

Intraperitoneal injections 
were begun upon completion of the
transcervical 
administrations. 
 There were no problems with the 
IP
administration. 
 The formulations 
were transferred from the 
ten ml
syringes to 1.0 ml syringes just before 
surgery by Dr. Parmley
using sterile techniques. Ketamine was 
used (15-20 mg/kg I.M)
induction and an 
I.V. drip used for the administration of 
for
 

ketamine
as required during surgery. 
 The animal was 
prepped with prepodyne
and a sterile drape applied. small
A midline incision (1-2 cm
long) 
2 cm below the umbilicus was made. 
 The omentum was gently
lifted out of the peritoneal cavity the
and formulation placed
directly onto 
the small bowel. The omentum was repositioned within
the peritoneal cavity 
and the incision was closed
then using 3-0
Dexon [with 
a 19 mm cutting needle(CE-4)] 
using a figure of 8
 
stitch.
 

Three animals 
were administered vehicle and five animals
administered the iodirne/iodide formulation. 
werC
 

Attempts to visualize
the intraperitoneal 
 injection site 
 using fluoroscopy were
unsuccessful. formulation is apparently readily
The 
 distributed
within the peritoneal cavity and 
too 
dilute to be observed using
normal visualization methods.
 

Blood was drawn 
from the monkeys just prior to the administration
of the test material and on days 1, 2, 14 
and 44 of th study.
Blood workup included routine electrolyte and enzymes 
as well as a
hemogram with d:Lfferential(a list the
of parameters measured is
attached as ADDENDUM 2). In addition T3 , T4 
and free T, were
determined. T4
No major changes were observed in 
either the
or control groups. The mean values of treated
T, T4 and free T3 , T4 for
the treatment groups are found in ADDENDUMJ3.
 

All animals were 
weighed and clinically observed every 
three days
for 2 weeks, then weekly thereafter. 
 On day 45 the animals were
sacrificed and necropsied. 
 Tissue sections for histopathological
evaluation 
were obtained as follows: 
 1) All gross lesions/masses,
2) reproductive organs including ovaries, 
fallopian tubes, uterus,
cervix and upper vagina, 3) large and 
small intestine, 4) kidney,
5) lung, 6) heart, 7) spleen, 8) thyroid and 9) liver.
 

The tissue specimens were sent to 
 Pathology Associates for

histopathological examination.
 



The histopathological examination 
 revealed that the iodine
sterilization medium resulted in lesions the lamina
fibrotic in

propria of the oviducts of three of 
four monkeys administered the
material transcervically. 
 Similar changes were not present in any
monkey given a placebo via the same route. 
 During

administration of the formulation there 

the
 
was clear spillover into
the peritoneal cavity in most animals due to the large amount 
of
formulation administered. There were no manifestations of toxicity


in the peritoneal cavities of these animals.
 

There 
 was no evidence of pathology following intraperitoneal

administration of the formulation, 
 Mild multifocal inflammation on

the serosal surface of the uterus was present in of
only one five
monkeys given iodine
the sterilization medium via the
intraperitoneal route and in 
no monkeys given placebo via the 
same
 
route.
 

These studies provide evidence thTat the iodine/iodide sterilization

medium 
is not toxic to organs which may accidentally come into
 
contact with the sterilization medium.
 

The complete histopathological report is attached as ADDENDUM 4.
 

E. UNANTICIPATED RESULTS
 

During 
the attempts to administer the iodine/iodide formulation
transcervically, the cervix/uterus of two animals 
was perforated.

This was followed by the administration of 
the control formulation

in one animal and the iodine/iodide formulation 
in the second
animal. Both were
animals excluded from the treatment groups but
 were 
followed clinically and necropsied. The animal treated with
the control formulation developed a severe 
peritonitis and was
autopsied prior to the end 
of the exposure period. The animal
treated with the iodine/iodide formulation developed 
some signs of
 a peritoneal 
infection but its health did not deteriorate such that
 
an early sacrifice was required.
 

It was surmised that the animal 
 treated with the control
 
formulation became 
ill because of bacterial contamination following
perforation of the cervix/uterus, while the 
 iodine/iodide

formulation acted a
as local sterilization medium following

perforation 
 of the uterus and the administration of the
 
formulation.
 

F. RESEARCH DESIGN
 

The random assignment of the animals 
to groups was not followed in
the actual treatment of the animals. 
 The transcervical
 
administration of the formulations 
could not be performed in some
animals(See 
interim report by Dr. T. Parmley). It was thus
 necessary to attempt 
transcervical administration to all animals in
the group until an adequate number of animals had been treated with

both the control and iodine/iodide formulations.
 



The number of animals in the transcervical treated group had to
decreased to hthree animals 
instead of the five proposed due to tht.
difficulties associated with 
the transcervical 
administration
the perforation of the uterus in two animals. 
and
 

The volume of the 
formulations 
administered 
by the transcervical
route was greater than 
the amount anticipated. 
 The viscosity of
the medium and 
the amount filling the uterine cavity was larger
than anticipated resulting 
 in larger volumes of formulations
required to force the medium into the fallopian tubes.
 

G. OPERATTONAI SIGNIFICANCE
 

The project has demonstrated 
 the nontoxic nature of
iodine/iodide formulation intended to 
an
 

be administered 
 by the
transcervical route of administration.
 

H. BUDGETREPORT
 

Attached as ADDENDUM 5
 

The budget report 
sent to PARFR on 22 October, 1986 requests
payment of $36,304.07. a
 
$5,913.97. 

This amount exceeds the budgeted amount by
These costs were inappropriately charged 
to the PARFR385 account and a transfer of funds 
has been submitted for thi
amount to reduce 
the total cost 
of the project to the budgete (amount. 
 PARFR should receive from the 
University 
of Illinois
notification of the reduced charges.
 

http:5,913.97
http:36,304.07


Addendum 2
 

BLOOD PARAMETERS MEASURED
 

HEMATOCRIT ALK P (U/L) 
HEMOGLOBIN BUN (mg/dL) 
WBC GOT (U/L) 
RBC GPT (U/L) 
STAB. NEUT. CHOL (mg/dL) 
SEG. NEUT. GLU (mg/dL) 
EOSINOPHILS PHOS (mng/dL) 
BASOPHILS ALB (g/dL) 
LYMPHOCYTES BIL T (mg/dL) 
MONOCYTES TP (g/dL) 
MCV CAL (mg/dL) 
MCH CREAT (mg/dL) 
MCHC LDH-L (U/L)
 

CPK (U/L)
 
TRIG (mg/dL)
 
K 
Na 
CI
 



TABLE OF THYROID VALUES 

TRANS-PLACEBO 

T4 
PRIOR TO TREATMENT 
MEAN 6.8 
SD 48.9 

T3 

120.0 
27.3 

FT4 

1.1 
0.6 

FT3 

0.6 
0.1 

IPPLACEBO 

PRIOR TO TREATMENT 
MEAN 
SD 

9.3 
1.9 

246.7 
54.4 

1.5 
0.5 

1.0 
0.2 

DAY AFTER 
MEAN 
SD 

7.8 
1.0 

145.0 
10.0 

1.1 
0.2 

0.5 
0.1 

DAY AFTER 
MEAN 
ED 

9.7 
0.2 

176.7 
27.2 

0.9 
0.4 

0.7 
0.1 

2 DAYS AFTER 
MEAN 
So 

7.6 
2.0 

138.3 
20.1 

0.8 
0.2 

0.6 
0.1 

2 DAYS AFTER 
MEAN 
SD 

9.4 
1.5 

216.7 
34.7 

1.0 
0.3 

0.7 
0.1 

14 DAYS AFTER DOSING 
MEAN 7.1 
SD 1.5 

181.7 
19.3 

0.7 
0.2 

0.6 
0.1 

'ADAYS AFTER DOSING 
MEAN 
ED 

7.5 
0.8 

205.0 
22.7 

0.9 
0.3 

0.8 
0.1 

AT AUTOPSY 
MEAN 
So 

5.9 
1.5 

178.3 
25.6 

0.8 
0.3 

0.3 
0.1 

AT AUTOPSY 
MEAN 
SD 

5.6 
0.4 

200.0 
16.3 

0.7 
0.1 

0.4 
.0 

TRANS-TREATED 

PRIOR TO TREATMENT 
MEAN 6.3 
SD 0.9 

DAY AFTER 

215.0 
0.0 

0.9 
0.2 

0.7 
0.1 

IPTREATED 

PRIOR TO TREATMENT 
MEAN 

SD 

7.5 

1.0 

158.0 

26.8 

1.0 

0.2 

0.6 

0.1 

MEAN 
SD 

2 DAYS AFTER 

9.0 
2.9 

127.7 
54.1 

2.3 
1.3 

0.5 
0.2 

DAY AFTER 
MEAN 

So 
6.5 

0.3 

111.0 

20.1 

1.5 

1.0 

0.4 

0.1 

MEAN 7.5 
SD 1.0 

14 DAYS AFTER DOSING 
MEAN 5.7 
SD 0.5 

AT AUTOPSY 

106.7 
12.5 

180.0 
25.5 

2.i 
0.9 

0.6 
0.2 

0.4 
.0 

0.6 
0.1 

2 DAYS AFTER 
MEAN 
SD 

14 DAYS AFTER DOSING 
MEAN 

So 

7.5 
1.3 

5.4 
0.0 

144.2 
45.9 

2!2.0 
59.9 

1.1 
0.2 

0.6 

0.1 

0.6 
0.2 

0.7 

0.2 

MEAN 
SD 

4.6 
0.7 

193.3 
27.2 

0.7 
.0 

0.4 
0.1 

AT AUTOPSY 
MEAN 

SD 

5.2 

1.2 

175.0 

27.2 

0.7 

0.3 

0.4 

0.1 
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I. PATHOLOGY NARRATIVE
 



TOXICITY STUDY OF AN IODINE TRANSCERVICAL 

STERILIZATION MEDIUM 

INTRODUCTION 

This is the final reoort by Pathology Associates, Inc. (PAl) to the 
Toxicology Research Laboratory, University of Illinois at Chicago, Health 
Sciences Center representing the results of pathology support required to 
conclude the stuay designatld "Toxicity Study of an Iodine Transcervical 
Sterilization Medium." 

EXPERItENTAL LD_Jfi_ AND_ETHS 

Sixteen female cynomolgus monkeys were dosed with either an Iodine 
formulation (test) or vehicle (placebo) via transcervical or intraperitoneal
(IO ) routes of administration. Attempts to pass the dosing needle through the 
cervix resulted in perforation of the uterus/cervix in two additional test 
animals. The test groups are shown below. 

IPP1mela IPTet Tnsyic2l P 1:19 Tr iml Test 

5226 5227 5224 5228 
5229 5238 5230 5231 
5243 5239 5247 5235 

5241 5248 52441 
5246 

Perforeted carvix/uterus (Placebo Injected) 5245 
Perfr'at! cervix/uterus (Iodine mfdium injected) 5236 

IAnimal 5244 w initi!,y given placebo, trma test madium two days later 

Forty-five days after treatment, the animals were sacrificed and 
necropsied in accordance with the protocol. Selected tissues and all gross 
lesions were fixed in 10% neutral buffered formalin arid sent to PAl for 
processing and histopathologic evaluation. Required tissues and gross lesions 
were sectioned at five microns, stained with hematoxylin and eosin, and 
examined microscopically. 
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REaULUh ANL DISCUS51_ON 

Gross Findinas 

At necropsy, gross lesions were found in the peritoneal cavity of ten
monkeys and in the thoracic cavity of one monkey. Most of the peritoneal
lesions cor sted of adhesions between organs in the lower abdomen while
the thoraci 2 lesion consisted of pleural adhesions. One additional animal was
found to have pleural adhesions at trim. A list of gross lesions by test group
is found in the table below. A comprehensive listing of gross lesions and
corresponding microscopic findings is found in the Gross and Microscopic
Correlation Table. 

Transcervical Transcer vical 

Adhesion, peritoneal 522g 5223, 5247 5231, 5235, 5244 5236. 524S 
Cyst(s) Ovary 5238 5228 
Abscess, retroporitoneoal 5230 
Porasite, 1. Intestine 
Perforation, I. Intestine 

5230 
5230 

Discoloration, livor 
Hemorrhago, vagi'a 
Hemorhago, rectum 
Adhesion, lung 5226 

5230 

5224 (trim) 

5245 
5245 

nurulent exudate, 
abdomen 

5245 

All available required tissues and gross lesions were examined
microscopically. Findings are presented in three tables. The Histopathology
Incidence Table (11), presents diagnoses for all animals in the following
manner. Along the left-hand margin, diagnoses are listed by organ/tissue.
Corresponding to these diagnoses are numbers in blocks beneath the animal
numbers (by test group). Numbers indicate severityof the lesion (I minimal,
2=mild, 3-moderate, 4-marked). The letters N" or "M"may also be present
signifying that the organ/tissue was NOP71AL or MISSING respectively. 

A summary of diagnoses by test group is presented in the Project Summary
Table (Ill). Corresponding to the organ/tissue along the left-hand margin are
the number of animals in that group for which the organ/tissue was examined. 
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Corresponding to the diagnoses listed below the organ/tissue are the number 
of animals in each group for which that diagnosis was made. 

The Gross and Microscopic Correlation Table (IV) lists all gross lesions 
found at necropsy with corresponding microscopic diagnoses. Additional 
microscopic comments regarding selected animals are found in Section V. 

Oviducts - As specified by the study director, sections of each oviduct at 
the isthmus and ampulla were made. No oviduct lesions were present in any 
anirmnal in the Intraperitoneal Vehicle Formulation (P Placebo), 
Intraperitoneal Iodine Formulat'o;i (IP Test), or Transcervical Vehicle 
Formulation (Transcervical Placebo) groups, nor in Monkey No. 5236 in which 
the cervix/uterus was perforated and test media was injected (Perforation/ 
Test). In the Transcervical Iodine Formulation (Transcervical Test) group, 
two monkeys (5228 and 5244) had lesions in the sections of the isthmus, but 
not the ampulla. In both animals, changes consisted of thickening and fibrosis 
of the lamina propria. Monkey 5228 had moderate fibrosis in the lamina 
propria of tre right isthmus, but no lesion in the left oviduct. Monkey 5244 
had marked fibor.'is in the lamina propria of the left isthmus and moderate 
fibrosis in the lamina propria of the right isthmus. In monkey 5245 in which 
the cervix/uterus was perforated and vehicle formulation was subsequently 
injected (perforation/placebo), a marked active-chronic inflammation with 
profound fibrous connective deposiLion was present on the serosal surface of 
both oviducts as well as most other abdominal tissues. Because of the 
extensive fibrosis, the isthmus of the left oviduct was no: recovered from 
the wet tissues. The isthmus of the right oviduct, however, had diffuse, 
moderate, fibrosis in the lamina propria similar to the two monkeys in the 
Transcervical Test group. 

Though not required by protocol, sections of one or both oviducts at the 
pars interstitialis or at the junction of the isthmus and pars interstitialls 
were present in the craniai section of uterus of all but one of the monkeys 
(5230) (data not present on .ales, but comments in Section V). Changes were 
present in only the Transcervical Test group and Monkey 5245 
(perforation/placebo) In 5228, both sides liad markedly reduced luminal 
diameters and increased fibrous connective tissue in the lamina oropria. In 
5244, the changes are bilaterally more severe and are accompanied by marked 
attenuation of the mucosa. In 5231, only one segment is present (side not 
identified) and shows similar changes. No lesions were presenL in the pars 
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interstitialis of the other monkey in the Transcervical Test group (5235), but
Monkey 5245 (perforation/placebo) had lesions in the pars interstitialis 
identical to the other three Transcervical Test group animals. 

Uterus - Microscopic lesions were relatively few and showed no
correlation to group.test Hyaline degeneration of uterine blood vessels
characterized by marked medial thickening with a lightly eosinophilic
acellular material and occassional mineralization was present in two
monkeys in the IPPlacebo group, one monkey in the IPTest group, one in the
Transcervical placebo group, and both monkeys having perforation of the
cervix/uterus. Such changes are common in multiparous animals of many
species and warrant no further discussion. Other lesions included mild
inflammation in the myometrium of two monkeys (5229, 5235), marked 
inflammation of the serosa of one monkey (5245), mild or moderate 
multifocal inflammation of the serosa of two monkeys (5231, 5239), mild or
moderate endometriai hemorrhage in two monkeys (5230, 5245), and mild
endometrial gland dilatation in one monkey (5230). The uterine changes do 
not appear related to the test article. 

Cervix, Vagina - The only lesion considered to be experiment-related is
the mild serosal fibrosis in monkey 52,45 (perforation/placebo). 

Ovary - Follicular cysts were present in four monkeys. The inflammation 
accompanying the pentonitis in other tissues in monkey 5245 was present

along the serosa of the ovaries. No test medi,'m-associated changes 
 were 
present.
 

Lung - Brown, granular, anisotropc pigment was present in the lungs of allmonkeys indicative of infestation with lung mites, Pneumonyssus aimjcQa
The inflammation and hemorrhage and other changes seen in several lungs are
probably associated with the presence of these parasites. These parasites
and associated changes are ubiquitous in this species of primates. 

Liver - Liver flukes (QiIh Jhorchiaaneij) were present in the bile ducts
of three monkeys. With the exception of the serosal inflammation in monkey
5245, other findings were considered incidental. 

Large Intestine-Nematode parasites (QeaoDjagosomu.,Sa)were present
in the large intestine of one monkey (5230). It is likely that these parasites
resulted in bowel perforation and the subsequent retroperitoneal 
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inflammation seen in that animal. The only other lesions noted in the large
intestine were serc.l inf!ammation (peritonitis) seen in monkey 5245 and a 
focal abscess in monkey 5236 which was probably associated with 

perforation of the cervix/uterus. All other lesions noted are considered 
incidental findings and will not be further addressed. 

CONCI USJLN
 

The iodine sterilization medium resulted in fibrotic lesions in the lamina 
propria of the oviducts of three of four monkeys administered the material 
transcervically. Similar changes were not present in any monkeys given a 
placebo via the same route and in only one other monkey in which marked 
peritonitis was the likely result of experimental perforation of the 
cervix/uterus. 

Mild multifocal inflammation on the serosal surface of the uterus was 
present in only one of five monkeys given the iodine sterilization medium via 
the intraperitoneal route and in no monkeys given placebo via the same route. 
Under the conditions of this study, the iodine Transcervical Medium is not 
considered toxic in organs other than the oviducts. 

Lucas H.Brennecke, D.V.M. 
Diplomate, ACVP 
2 April 1986 
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II. HISTOPATHOLOGY INCIDENCE TABLES
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HISTOPATtlOLOGY INCIDENCE TABLE
 

X, 

Intraperitoneal Intraperitoneal
Placebo Test Medium Transcerv ca Iranscervical I " 

Study No. 0013 
Placebo Test Medium E 

.r 
 , .

Toxicity Study of Iodine Transcervical
Steriljh-ation Medium in CYNO Monkeys 
 5 5 5 51555155 5555 55 5 5 

222 22222222 
 222 2 2224 2334234 4 2 33 44 3693 789164078 8 1 5 4 56 
LEFT OVIDUCT (AMPULLA) NN NNN N 

Inflammlation, acute, multifocal N N N 

SEROSA-Inflarmiation, active-chronic, diffuse -  -

LEFT OVIDUCT (ISTHMUS) 
 N N N NN N N NN
 
LAMINA PROPRIA-Fibrosis, diffuse 
 .....~4 

RIGHT OVIDUCT (AMPULLA)
 
SEOSA-Inflaimnation, active-chronic, diffuse 
 N N N N N N 

4 _ 

RIGHT OVIDUCT (ISTHMUS) 

N N I 

SEROSA-InflaI mniation, active-chronic, diffuse . . . .
 

LAMINA PROPRIA-Fibrosis, diffuse 

3 3 

N = Nor H Missing P - Present 

1: 
 H i..... 2: Mild 3: hldere'te 4: Marked 



HISTOPATHOLOGY INCIDENCE TABLE
 

Intraperltoneal Intraperitoneal Transcervical Transcervlcal 
 o ,- .Placebo Test Medium Placebo Test Medium i
 
Study No. 0013 -


Toxicity Study of Iodine Transcervical
Sterilization Medium in CYN) Monkeys 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

2 22 22222222222 2 2 .2
 

22423344 34 4 4 3
6 9389 16154 5 6
 

!UTERUS (UPPER) 
 N N 
 N N N N NNNN N
 

BLOOD VESSELS-Hyaline degeneration, multifocal 
 2 
 2 3
BLOOD VESSELS-Hyaline degeneration, focal 
 2
 
BLOOD VESSELS-Mineralization, multifocal 
 3
 
ENDOMETRIUM-Hemorrhage, multi focal 2 
 3
 
MYOMETRIUM-!nfma jation, subacute, multifocal 
 2
 
SEROSA-Inflaination, active-chronic, multifocal 


- 4 

i-


UTERUS (LOWER) 
 N N N N 
 N N N N N N NN H N-
MYOMETRIUM-Inflamiation, subacute, multifocal 
 2 
 -

GLANDS-Dilatation, multifocal 

_ 

SEROSA-InflanIdation, pyogranulomatous, multifocal 3
 
SEROSA-Inflawiation active-chronic, multifocal
 

|L 

N = No11al M Missing P z Present 

1: Minllall 2: Mild 3: Moderate 4: Marked 



HIISTOPATIHOLOGY INCIDENCE TABLE
 

-1 

lntraper toneal Intraperitoneal Transcervical Transcervical S
Placebo Test Medium Placebo Test Medium o : 

Study No. 0013=I
 

Toxicity Study of Iodine Transcervical
 
Sterilization Medium in CYNO Monkeys 5 5 5 5 5 5 5 5 5 5
5 5 5 5 5 5 5 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 4 2 3 3 4 4 2 3 4 4 2 3 3 4 4 36 9 3 7 8 9 1 6 4 0 7 8 8 1 5 4I 5 6 

CERVIX 
-N N N - N IN N N N N N NN N 

Inflanuation, acute, multifocal 2 2 

SEROSA-Fibrosis, multifocal 


f 2 
SEROSA-Heiorrhage, mul tifocal 
 _ 2 

VAGINA 
 N N N N N N N N N N N I N N N 14 N 
Lymphocytic infiltrate, multifocal 


-2 

OVARY, LEFT 
 N N N H N N N N N N N NN N 
Follicular cyst, focal 
 3
72 
Follicular cyst, multifocal 3 - 

SEROSA-Inflanmiation, active-chronic, diffuse 
 4 

OVARY, RIGHT 
 N N N N N N H N N NN N N N N 
Follicular cyst, focal 
 3 2
 
SEROSA-Inflanimation, active-chronic, diffuse
 

N = No H = Hissing P - Present 

1: Hint._ 2: Mild 3: Moderate 4: Harked 
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I!STOPATIIOLOGY INCIDENCE TABLE
 
4-.-u 

Intraperitoneal Intraperltoneal 
 Transcervical Transcervical g X
 

Placebo Test ediu 
 J Placebo Test Medium
Study No. 0013 f

" 

Toxicity Study of Iodine Transcervical 
Sterilization Medium in CYNO Monkeys 

I
 
5 5 5 5 5 5 5 5 5 
 5 5 5 5 5 5 5 5 5

2 22 222222 2 2 
 2 2 2 2 2 2
 
2 2 4 233442 3442 
 3 3 4 4 3
 
6 9 378916407 
 8 8 15456
 

LUNG 
 -

Pigment, multifocal 2 2 .2 2 2 2 2 2 2 2 
 2 2 2 2 2 2 2 2
 
Hemorrhage, focal 
 3 
 2

Edea, diffuse 

.3. 3
 
Congestion, multifocal 

. . ... 3
 
PERIBRONCHIAL-Inflaninatijn, active-chronic, mf . 
INTERSTITIAL-Inflawnation, acute, focal 
 2
 
INTERSTITIAL-Inflamilnation, active-chronic, muitifocal 
 2 .
 
PLEURA-Heinorrhage, focal 
 13 - -. . 
PLEURA-Fibrosis, focal 
 2--
 -


HEART N N N NNNNNN N N N N N 
BLOOD VESSEL-lyalin degeneration, focal 
 22
 
BLOOD VESSEL-Mineralization, focal 
 -

N = Normal M - Missing P = Present 

1: Minimal 2: Mild 3: -oderate 4: Marked
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ItISTOPATIIOLOGY INCIDENCE TABLE
 

Intraperitoneal 
 Intraperitoneal 
 T 1
Tr
Study No. 0013 Placebo Test Medium Placebo Test tai w S-8 _ JIM,. 
Toxicity Study of Iodine Transcervical 

Sterilization Medium in CYNO Monkeys 
i 

5 
5 5 5155 5 5 5 5 5 5 52 2: 2L 2 2 22222 2 2 2 2 2 2 2224 23 44 1 44 
 3
 
-LI VER 69 3 7891 6 4 (P7 8 8 1 5 4 5 6-

LVER cti infiltrate, focal 

Lymphocytic infiltrate, multifoca] I l l 
Inflammation, subacute, multifocal 2 _ 

Inflamation, necrotizing, focal 
 N_2
 
Cytoplasmic vacuolization, multifocal 

Hepatocellular, degeneration, centrilobular, multifocal I 

4 _
 
2 

SEROSA-Infla]Nnation, active-chronic, multifocal 

3 

BILE DUCT-Cyst, focal 
 3
 
BILE DUCT-Metazoan parasite, focal 2
 
BILE DUCT-Metazoan parasite, inultifocal 
 1--


SMALL INTESTINE 
 N N N N N NLN 

SEROSA-Inflanxtion, active-chronic, multifocal 
-

N = Nor I = Hissing P = Present
 

1: Mini 1411d 3: Pbderate 4: H1arked 



HISTOPATHOLOGY INCIDENCE TABLE
 

I I . lt :X 

Intraper toneal
Placeo Intraperitoneal,tdlLm Transcervlcal Transcervical =est Placebo Test fedum 

Study No. OO1. P1 c b-j _ et MdunJ 4du 

Toxicity Study of Iodine Transcervical 
 [1 1
 
Sterilization Medium in CYNO Monkeys 
 5 555 5 15 5 5 

212 2 2 2 2 2212 22'22 22 

61 6 y 71I1.4HYI0 8 i5 q 5 6 
LARGE INTESTINE 
 H N N t4 Ht t N N N N N
 
Abscess, parasitic, focal j "l-___-

Abscess, focal 
 I -.... 
SEROSA-Inflamiation, active-chronic, diffuse 
 L 
Infl1a..nat•.1.., active-chronic 
 mu1tifoca4
 

KIDNEY, LEFT 
 +' N N N N N NN 
-NTERSTITIAL-Inflaiimation, 
 chronic, multifocal  2
 
TUBULES-lineralization, multifocal 
 2-

Lymphocytic ini' i tr-ate .multifocal 

' I 2 

KIDNEY, RIGHT N_ 1N N[ilNN 
DyRphocytic infiltrdte, multifocal 2 __ 1 2 _2iNERSTITAL-Inflaiation, chronic, focal 2 

h zturii H z Missing P Present 

I: Mininial 2: Mild 3: Hderate ,$: arked 
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!ISTOPATIIOLOGY INCIDENCE TABLE
 

2
 

intraperitoneaj Intraperitoneal Transcervical Transcervical I 
Placebo Test Medtum Placebo Test Mediu
Study No. 001.10=
 

Toxicity Study of Iodine Transcervical
 
Sterilization Medium in CYNO Monkeys 
 5 
 55 5
 

2 2 22 22 222 2 2 2 2 2 2 2 2 

SPLEENN 
 N N N N N N N N N N N
 
Congestion 


9 
Lymphoid depletion 
 i-2
 
SEROSA-InfIamina tion, active-chronic, multifocal! 
 r 

THYROID 

N N N N N N N N 

Lymphocytic infiltrate, focal 
 '2 
Hyperplasia, focal 
 12I 1d
 
FOLLICLE-Dilatation, focal 


2
 
FOLLICLE-Dilatation, multifocal 
 I2.
 

ADOMEN / SKELETAL ;IUSCLE i1 - I -IInflaumlation, active-chronic, multifocal --ic-i 3 


Sarcocyst 

p 

I - No I H Missing P - Present 

:Hin:"", Mild 3: Moderate 4; Marked- 2: 
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tlISTOPATHOLOGY INCIDENCE TABLE
 

Intaraperltoeal Intraperitoneal Transcervical Transcervlcal P~acebo Test MediumStud_ No. 0013 _ Placebo Test Medium 0I"i T 
Tox'.ity Study of Iodine Trainscervtcal I I I ,Sterilization Medium in CYNO Monkeys I15 5 151I - I I I 5 5 5 5 5 

21H3 344 2 31 14 1 9 31 I 31 
6 9 318 1 5 4 5 6
 

SKELETAL "USCLE, NOS 

4 

Inf]ainiation, active-chronic, muIti foca - "r17--

Sarcocyst dif us
 

-
IURINARY BLADDERI SEROSA-Inflaination, active-chronic, diffuse 
4
 

BROAD LIGAMENT ! 11 - --- I 
Inflanyuation, active-chronic, multifocal _-_2 1 

TISSUE NOS 

_I"oro ~ uo.. . ---I-II I t 

Necrogranuloiia, focal 

fF-
3i 

I I I I 

turwda H Missi g P = Present 

i:Miniwal 2: Mild 3: Maderdte ': Mdrkea 
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Summary Incidence Table
 

S udy No. 0013 
Toxicity Study of Iodine Transcervical 
Sterilization fiediurn in CYNO Monkeys 

5 I 

-~~ 
3 Z 

TTF"i 

0 0 
q'- I -

TT _ 

rLEFT OVIDUCT (AMPULLA) 

Inf laimationn,' acute, mulItifocalI 
SHROSA-Inflaia~nation, active-chronic diffuse' 

354 4 

i' 

1 

LEFT OVIDUCT (ISTHMUS) 

,- LAMIINA PROPRIA-Fibrosis, diffuse 

RIGT OVIDUCT (AMPULLA) 3 _ 1 

SEROSA-Inflaoination, active-chronic, diffuse 
_ 1 

RIGH T OVIDUCT (ISTHMUS) 

SEROSA-Inflanviation, active-chronic, diffuse 

LAMINA PROPRIA-Fibrosis, diffuse 

3 5 

j 
4 4 

2 

0 

1 



Summary Incidence Table
 

Study No. 001 3 
Toxicity Study of Iodine Tran3cervical 
Sterilization Medium in CYNO Monkey3 ,n 

5

' 
10 

c 

70 

0 

I r, -' 0 < ~ < 0 -_ 

UTERUS (UPPER) 

BLOOD VESSELS-Hyaline degeneration, multifoca! 

BLOOD VESSELS-Ilyaline degeneration, focal 
BLOOD VESSELS-Mineralization, multifocal 
ENDGMETRIUM-Hemorrhage. multifocal 
MYOMETRUM-Inflarnnation, subacute, multifocal 
SEROSA-lnflanmmation, active-chronic, multifocal1 

3 

2 

5 

1 
1 1 

1 

UTERUS (LOWER) 

MYOHETRIUM-lnflaiuiation, subacute, multifocal 
GLANDS-Dilatation, Iuultifocal 
SEROSA-Infiamition, pyogranulomatous, multifocal 
SEROSA-Inflamiation, active-chronic, multifocal 

3 5 4 4 0 



Summary Incidence Table
 

Study No. 0013 5
 
Toxicity Study of Iodine Tran~cervical- 1
.U
 
Sterilization Medium in CYNO Monkeys -3 0 qA -C- . 3-, 3% 

a.< -e ,. 
:3 E-0
 

CERVIX 
 3 5 4 4
 
InflaId1fJation,dcute mrultifocal 
 1
 
.EROSA-Fibrosis, multifocal 
 1
 
SEROSA-Ieiorrhage, multifocal
 

VAGINA 
 3 5 44
4 1
 
Lymphocytic infiltrate, niultifocal 
 1
 

OVARY, LEFT 

5 4
 

Follicular cyst, focal 
 2
 
Fol]icular cyst, multifocal 
 1
 
SEROSA-Inflanlnation, active-chronic, diffuse
 

OVARY, RIGHT 
 3 5 4 4 
 1
 
Follicular cyst, focal 
 2 

l
SEROSA-InflaInoation, active-chronic, diffuse 




Surnnary Incidence Table
 

Study No. 001 3 
Toxicity Study of Iodine Transcervical 
Sierilization Medium in CYNO Monkeys 

-o 

D 

5" 
a; 

3 
D kA 

C. - 0< e-< 0-
C C 0 

3 3 

LUNG 

Pigment, multifocal 3 5 4 4 1 
Heiiiorrhage, focal 177M1 
Edema, diffuse 

Conqestion, mul t,focal I 

PERIBRONCHIAL-Inflanviation, active-chronic, mf 
INTERSTITIAL-Inflanciation, acute, focal
INTERSTITIAL-Inflazmmation, active-chronic, multifocal1 

PLEURA-lHemorrhage, focal 
PLEURA-Fibros is, focal _ 

H E A RT 3 54411 
BLOOD VESSEL-Hyalin degeneration, focal1 

BLOOD VESSEL-Mineralization, focalI 



Summary Incidence Table
 

Study No. 0013 5 -- UToxicity Study of Iodine Transcervical -2 _U M 

Sterilization Medium in CYNO Monkeys O 3 
 0 

0c :, 0< 
- ~ < ,-o C 0 

3.
 3 
 3
 

LIVER 3 5 
 4 1
 
Lymphocytic infiltrate, focal 
 1
 
Lymphocytic infiltrate, Jiult-ifocai 
 1
 
Inflaimiation, subacute, multifocal 1 1 1
 
Inflaiiunation, necrotizing , focal 
 1
 
Cytoplasmic vacuolization, nmultifocal
 

Hepatocellular. degeneration, centrilobular, rnf
 
SEROSA-Inflanuiation, active-chronic, multifocal
 
BILF F)UCT-Cvs.focal1
 

BILE DUCT-Metazoan parasite, focal 
 1
 
BILE DUCT-Metazoan parasie, multifocal
 

SMALL INTESTINE 
 3 5 4 4 
 1
 
SEROSA-Inflalmation, active-chronic, iiultifocal I
 



Summary Incidence Table
 

Study No. 00 13 
Toxicity Study of Iodine Tranacervical 
Sterilization Medium in CYNO Monkeys 

5
:2 

,0 3o 

0o< 

kA 

< 0 -

30 

I 

LARGE INTESTINE 

Abscess, parasitic, focal 

Abscess, focal 
SEROSA, InflarV1ation, active-chronic, diffuse 
Infladiination, active-chronic, multifocal 

3 5 4 

1, 

1 

4 1 

KIDNEY, LEFT 

INTERSTITIAL-inflaiiination, chronic, multifocal 

TUBULES-Mineralization, multifocal 
Lwmphocvtic infiltrate ,mnu]tifocal_ 

3 

1 _ 

5 4 

3 
_ _ _ 

4 

1_ 

1 

_ _ 

KIDNEY, RIGHT 

Lymphocytic infiltrate, multifocal 

INTERSTITIAL-Inflaillnat ion, chronic, focal 

3 

1 

5 

1 

3 

1 

4 

1 

1 
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Study No. 0 0 13 5- 5- , ,-, 
Toxicity Study of Iodine Transcervical_'2 -D -- 1 

Sterilization PMedium in CYNO Monkeys 30 " - -

-
 - - . 
3 -3 3 

SPLEEN 
 3 5 4 41 
Congestion 
 1 1 
Lymphoid depletion
 

SEROSA-Inflaimization, active-chronic, multifocal 
 f
 

"J THYROID 
 3 5 4 4 1 
Lymphocytic infiltrate, focal 1
 
Hyperplasia, focal
 

FOLLICLE-Dilatation, focal
 
FOLLICLE-Dilatation, multifocal 

ABDOMEN /SKELETAL MUSCLE 
 1
 
Inflanviation, active-chronic, multifocal 
Sarcocvst 
 1
 

t.............
- ~ w m 
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Summary Incidence Table
 

Study No 0013 
Toxicity Study of Iodine Transcervical 
Sterilization Medium in CYNO Monkeys 

-m-" 
- , 

- _ 

L- -

SKELETAL MUSCLE, tiOS1 

Inf~di~dllntion, active-chronic, 

Sa rcocys t 

mul tifocal 
I0 

URINARY BLADDER 
SEROSA-lnflauiination, active-chronic, diffuse 

CL C11 

B R O A D LIG A MENT 

_ _ _ _ _1 

Inflallwlation, active-chronic, iiultifocal 

TISSUE. NOS
 
Necrogranulomua, focal 
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Study No. 0013
 
Toxicity Study of Iodine Transcervical
 
Sterilization Medium in CYNO Monkeys 
 CORRELATION Of GROSS AND MICROSCOPIC fINDINGS 

Group/Animl
Number 

[IP Placebo 
Ti5u8 Gro3 Observatlon3 licrowcopic Obaervatlon3 

5P Lungs Adhered to diaphragm No corresponding lesion 

IP Placebo 
5229 

Multiple abdominal 
organs 

Multiple intra-abdominal adhesions and 
innoculations of old blood consistent 

No microscopic findings consistant 
with endometriosis were found 

with endometriosis 

IP Test 
5238 Ovaries Both have large follicle cysts L. Ovary-Follicular cys., multifocal,8moderate R. Ovary- Follicular cylst, 

focal, moderate 

Trans Placeba Lung/Pleura 
5224 

Adhesion-left d;aphragaitic lobe 
detected at trim 

I Hemorhage, focal, moderate 
Fibrosis focal mild 

Trans Placeb Liver Yellowish discoloration, 8 nmmdiameer Cytoplasmic vacuolization, multifocal 

marked 
Liver Possible encased parasite 
 /Bile duct - Cyst, focal moderate
 

L.Intestine/Colon 
 Possible parasite 
 Abscess, parasitic, focal, moderate
 

Skeletal Muscle/ 
 Abscess 3 cm x 5 cm, walied of abscess 
 Inflammnation, active-chronic, multi-
Retroperitoneal I on dorsal RT retroperitoneal focal marked
 

L. intestine/Cecum Perforated and adhered to above abscess 
 inflanization, active-chronic, multi
focal; marked
 

Urinary Bladder Gelatinous fluid on 
either side (abaut 1c. ) No Section Taken
 
Trans Placeb Urinary Bladder 
 Oenta , adhesion (minimal) No corresponding lesion
5247 1_____________ __________I_____________E 



Study No. 0013
 
Toxicity Study of Iodine Transcervical

Sterilization Medium in CYNO Monkeys 
 CORRELATION Of GROSS AND MICROSCOPIC FINDINGS
 

Group/Animal

Number 

Trans Test 

5228 


Trans Test 

5231 


Trans Test 

5235 


Trans Test 


5244 

Perf Placebo 

5245 


Ti~5uC 

Left Oviduct 


Ovary, left 


Uterus 


Tissue,NOS 

Nhesion 


Thyroid 


Uterus 


PmOmentuw 

Peritoneum 


Uterus 


Urinary Bladder 


Vagina 


Gros Observations Microscopic Observations 

Solitary 6mental adhesion to the left
 
tube 
 No corresponding lesion
 

Follicular cyst, focal,
Preovulatory-large follicle cyst 
 moderate
 

Orentum adhesion to top of the uterus 
and to the pelvic peritoneum. Rectal 

Se -1 
mu] tIfocai 

alivrrion, pyogranulowatous 
moderate 

"sigmoid adherent to the posterior 
uterus and broad ligament. MIultiple 
omental adhesions to all surfaces. 

Possible area of old hemorrhage and
 
Necrogranuloma, focal, moderate
 

Dark tan color 
 No corresponding lesion
 

Intraperitoneal adhesions omentumdensely
 
adherent to top of uterus; to bothadnexb No corresponding lesion
 

adhered to peritoneum and Ovaries, oviducts, uterus, urinary

intestines-thickened purulent exudate 
 bladder, L. Intestine--Serosa
filling cavity 
 Inflanniuation act.-chronic, diffuse
 

marked
 

Green-fibrous adhesions 
 Serosa-lnfla, ,ation active
chronic, marked
 

Reddish area 
5um in diameter Serosa-Inflarmiation, acitvech:.onc
 

ma rked
 

Hemorrhage of ventral 
vaginal wall No correspondinig lesion
 
adjacent to bladder
 



Study No. 0013
 
Toxicity Study of Iodine Transcervical

Sterilization Medium In CYNO Monkeys 
 CORRELATION Of GROSS AND MICROSCOPIC FINDINGS 

Group/Animal
Number Gro33 Oborvilos Microscopic Observations 

Perf Placeb L
5245 L. intestinedifsmdrt Petechial hemorrhages on rectum Serosa-Inflagluation, active-chronic,5245 
 diffuse, nioderate
 
Perf Test Abdowen, N
5236 Large area of adhesions on
abdomien region typical left lower No corresondi
of pelvic abscess p ng lesion
 

Uterus 
 Omiientum and rectosigqmioid were fixed to No corresponding lesion
 
post. surface of uterus, 
the adhesions
 

incorp. the left adnexa and obliterated 
the posterior surface of uterus [coldfac 



V. MICROSCOPIC COMMENTS
 



5226 

MICROSCOPIC COMMENTS
 

Intraperitoneal Placebo.
 

Both foci of inflammation in the left kidney are consistent with small chronic 
infarcts.
 

5229 

No microscopic findings consistant with endometriosis were found.
 

5243
 

There is aprominent hydatid of Morgagni on the right ovary.
 

Intraeritoneal Test _1±djum
 

5227 

One small sarcocyst is present in the peritracheal muscle adjacent to the 
thyroid gland. 

The epithelial cells lining the oviducts appear poorly fixed in that the cells
have indistinct borders and avery smudgy morphologic appearance.
 

Numerous granulocytes are pre,.ent along the superficial vaginal epithelium, 
but none are present within the tissue. 

5239 

The parasite in the liver is morphologically consistant with a fluke, most 
likely QDJlhorrii iai 
The moderate number of neutrophils in the vaginal lumen are assumed to have 
originated in the cervix, as very few are present within the vaginal wall. 

The secretory mucosal epithelial cells in the oviducts are very active. 

v-1
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5224 

5248 

Transcervical Placebo 

One of the foci of inflammation in the L.Kidney is a small chronic infarct. 

5230 

The right ventricle contains a fibrin clot which is most likely a post-mortem 
event. 

The relatively localized cytoplasmic vacuolization on slide 16 (TGL I) (fatty 
change) has a periportal distribution involving approximately 10 lobules. The 
bile duct cyst is surrounded by a moderate amount of fibrosis. 

The parasites in the L. intestine are morphologically consistant with
 
nsouhamostomur p.
 

It is likely that the parasitic infestation in the large intestine resulted in 
bowel perforation and the subsequent retroperitoneal inflammation. 

A few granulocytic inflammatory cells were seen in the lumen of the ampulla
of both oviducts, but none were found in the walls of the oviducts. 

5247 

Most of the mucosa is missing from the isthmus of the right oviduct. This 
appears to be an artifactual alteration. 

The parasites in the bile ducts are morphologically consistant with flukes, 
most likely 0.I9thn .Lae 

The isthmus of each oviduct is immediately adjacent to the uterus on slide 
11. The separate cross sections of oviduct on slides I I and 12 are of 
ampulla, not isthmus. 
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Transcervical Test Medium 

5228 

The pars interstitial is segments of both oviducts have markedly reduced 
luminal diameters which correspond to the increased fibrous tissue in the 
la=ina propria. The right isthmus is similarly affected, while the isthmus of 
the left oviduct is normal. 

5231 

The liver parasites are morphologically consistant with flukes; most likely 

A modest number of neutrophils are present along the superficial surface of 
the vagina. 

One pars interstitial is segment of the oviduct (side not determined) has a 
markedly decreased luminal diameter corresponding to amarkedly thickened 
lamina propria due to fibrosis. The other is not p-esent. 

5235 

The necrogranuloma consisted of a necrotic core surrounded by many 
hemosiderin-laden macrophages, plasma cells, and granulocytes. It probably 
represents an old focus of hemorrhage. 

5244 

The lumina of both pars interstitialis segments are nearly totally occluded. 
There is marked thickening and fibrosis of the lamina propria and attenuation 
of the mucosa in both segments as well. 
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5245 

5236 

Perforation (Placebo) 

The extreme peritonitis made recovery of all segments of the oviduct very 
difficult. 

Both pars interstitialis segments of the oviduct have markedly reduced 
luminal diameters corresoonding to increased fibrosis with subsequent 
thickening of the lamina propria. The mucosa is also bilaterally attenuated. 

Perforation (Test Medium) 

Numerous neutraphils are present in the lumen of the cervix, but only a few 
are found in the stroma. 

Modest numbers of neutrophils are present in the vaginal lumen along the 
epithelial surface, but very few are in the vaginal wall. 

No pelvic abscess or inflammation was detected. 
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QUALITY ASSURANCE STATEMENT 

This histopathology project has been conducted In compliance with Good 
Laboratory Practice regulations promulgated by the U S.Food and Drug
Administration and the U S Environmental Protection Agency. Pathology
Associates, Incorporated has a functioning and responsive quality 
assurance unit which has conducted appropriate inspections and reported
all findings to management The following is a record of those inspections 
and reports-

Date Findings Reported
Date of 
 to Management 

JnIns tIon' Phase InsDected and Study PathologL"** 03-21-86 Tissue Trimming 03-21-86 
** 03-24-86 Processing 03-25-86 
** 03-21-86 Embedding 03-25-86 
** 03-31-86 ilicrotouy 03-31-86
* 03-17-86 Staining 03-17-86 
* 03- 17-86 Coverslipping 03-17-86 
* 03-17-86 Labeling 03-17-86 
** 04-04-86 Individual Animal Data 04-04-86 
** 04-04-86 Final Pathology Report 04-04-86 

* General monthly phase inspection 
** Inspection specific for Study Number 

'inaccordance witn the PAl Quality Assurance Divisions Standard Operating
Procedures, phase inspections are routinely conducted on a random basis at a 
minimum of monthly Dates of inspection are reported for each study 
according to the most recent phase inspection conducted during that period. 

.1 April 07, 1986 

Director, Qual t Assurance Unit Date 

Study Number 0013 "Toxicity Study of an Iodine Transcervical
 
Sterilization Medium"
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A Comparative Evaluation of 30 ig and 50 mg
 
of 90-Day Norethindrone Microspheres for
 

Controlled Release Steroid Contraception: Phase I Study
 

I. INTRODUCTION
 

Recent research has focused on the development of improved delivery systems 
for steroidal contraceptives that permit a relatively constant release of 
hormone through a biodegradable system over an extended period of time. 
A microsphere fornu at ion which is intended to provide a 90-day del ivery of 
the contraceptive steroid norethindr.ne (NET) has been develoDed. This 
formulation is injected intramuscularly. 

A Phase I study of 50 mg, 75 mg and 100 mg of NET microspheres was
 
conducted in 1985 to evaluate safety and to determine the test doses f~r 
the Phase II clinical trial. No adverse experiences were reported for the
 
women. Pharmacokinetic data revealed consistent release of NET thriughout
 

the 90-day treatment interval, with successful ovulation inhibition in
 
eight of the nine women. One woman, who received the 50 mg dose, had
 
progesterone levels su-gestive of ovulation in the first three weeks
 
post inject ion. 

II. OBJECTIVES
 

The objectives of this 20-case Phase I study were (1) to evaluate the 
safety and effect on ovarian function of 30 mg and 50 mg doses of the 
injectable NET formilation and (2) to assess the serum concentrations of 
NET over the intended treatment intervals after each dose.
 

Safety is assessed by documenting and monitoring all reported or observed 
adverse experiences throughout the study period, including serial clinical 
laboratory evaluations; in addition, low and high density lipoproteins 
(LDL/HDL), sex hormone binding globulin (SHBG), and menstrual pattern 
disruptions in terms of bleeding and sD,)tting episodes were documented over 
time. Effects on ovarian function were estimated over the course of the 
study by measuring serum levels of estradiol (E2 and progesterone (P), and 
by scoring cervical mucus characteristics. 

III. PATIENT SELECTION
 

Women in good physical health who were readily available for follow-uD
 
evaluation were asked to participate in the study. The following patient
 

selection criteria were used to enroll women:
 

Inclusion criteria:
 

I. from 18 to 35 years of age
 

2. history of regular menstrual cycles from 23-35 days in length 

3. normal physical, pelvic and breast examination
 

4. hemoglobin (11.0 g/dl or greater)
 

I ~\} 

http:norethindr.ne


5. negative pregnancy test prior to the NET injection
 

6. sterilized at least 90 days before NET injection
 

Exclusion criteria:
 

1. history or evidence of impaired liver function, renal disease, clotting
 
disorders, diabetes, cardiovascular dysfunction, infertility, ectopic 
pregnancy, or other contraindications of steroidal contraceptives 

2. less than 102 lbs (46 Kg) or greater than 173 lbs (74 Kg)
 

3. breast feeding 

4. use of an injectable contraceptive in the past six months 

5. smoking
 

6. use of barbiturates or antibiotics in the last 30 days
 

IV. STUDY PROCEDURES 

This -.is a sin2lo center, randomly allocated study of single iniections of 
tw, different does of th.- iniectable formulation. The center was located 
;n Sin Antonio, Texas. Durinz the preadmission cycle, baseline data were
 
collected for each w,)mn. W,r-n were scheduled for in;ection between days 
3 and 6 of the next men-trual cycle. Women returned for follow-up visits
 
twice a week throighout the 90-day post iniect ion interval and until 
resumpt ion of ovulat ion (approximately 120 days post inject ion or at start 
of next menses).
 

The schedule of various tests and procedures is shown in Chart I. 

V. RESULTS
 

A. Status of Study 

The study is complete. Women were enrolled from April 2, 1986 through 
May 16, 1986. An initial error in assigning study priduct at the center 
made it necessary to enroll patients in reverse of the preassigned 
numerical order; Patient 20 entered first and Patie'it 01 entered last. 
Random allocation of the products was followed correctly through the study. 
A summary of clinic visits completed is given in Table 1. 

B. Demographics 

Table 2 shows age and total live births for women participating in the 
study. The mean age of :,,men receiving iniections of 30 mg of NET 
microspheres was 30.9 years; the mean age for the 50 mg group was 
32.4 years. Mean total live births was 2.5 for the 30 mg group and 
2.8 for the 50 mg group.
 



C. Efficacy 

I. Clinical
 

Since all women entering the study had been previously sterilized,
 
pregnancy was not used as a measure of efficacy for this study. 

2. Laboratory
 

Serum levels of estrogen and progesterone were evaluated to determine 
efficacy of ovulation suppression of the two doses. Cervical mucus scores 
and SHBG also were used to monitor ovulatory activity.
 

Norethindrone
 

Figure l and Table 3 show the mean serum concentrations of norethindrone
 

for the 30 mg and 50 mg groups. Norethindrone levels show a bimodal curve.
 

There was an initial rise of NET values shortly after injection which
 
decreased until about the third week when values slowly rose and remained
 

constant tnrough week eleven.
 

NET values for indiv.iduals are given in Appendix A. 

Progesterone and Estr.ocn 

Figures 2 and 3 and tables 4 and 5 show the mean serum concentrations of
 
progesterone and estrogen for the two dosage groups. Progesterone and 

e,;tr)gen values for individuals are given in Appendix A. The study was n.t 
designed to collect data on progesterone and estrogen after the first 

normal menses.
 

Of the 10 women in the 30 mg treatment group, five patients
 
(07,11,15,17,19) had progesterone values suggestive of ovulation (> I
 
ng/ml) during the period of treatment. Three of the five Datients who did
 
not ovulate during the 90 days that the drug was active (01,03,13)
 

recovered ovulatory function (progesterone ")3 nz/mll by Day 128. The
 

remaining two did not show progesterone levels that suggested ovulation
 
before their next normal menses. All women had had a normal menses by Day
 

157.
 

In the 50 mg group, two patients (08,16) had progesterone values suggestive 
of ovulation dduring the period of treatment. Five of the eight women who 
did not ovulate during the 90-day injection period returned to ovulation 

(progesterone ) 3 ng/ml) by Day 116. The remaining three did not show
 

progesterone levels that suggested ovulation before their mext normal
 
menses. All women had had a normal menses by Day 154.
 

Cervical Mucus and SHBG
 

Cervical mucus scores over 10 are predictive of ovulation. The cervical 
mucus data obtained in this study did not appear to correspond with rises 
in estrogen levels and were not followed by elevated progesterone levels 

(Appendix A).
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SHBG is not analyzed at this time because results from all blood samples
 

are noL available.
 

D. Safety 

I. Clinical
 

Adverse Experiences
 

Table 6 shows meJical conjitions at admission for women entering the study.
 
One woman in the 30 mg group and three women in the 50 mg group reported
 
breast discharge preiniection.
 

Table 7 presents events occurring postinjection. Five women reported
 
breast discharge during the study; four of these women had this condition
 
at the time of injection. Eight women in the 30 mg group and seven women
 
in the 50 mg aroup reported bleedin,/spotting problems during the study.
 
See Appendix B for indivtdual patient listings.
 

Bleeding records
 

Table 8 shows daily blo.'lin" anJ spatting reported by women during the
 
stuiv. Mean days of bleeding and spottine are presented for 30-day
 
reference periods. Women reported an increase in the number of days of
 
spotting during the first 90 days after drug administrati n. Spotting
 

returned to baseline level s for the 91 to 120-day reference period. The
 
increased spotting is similar to that reported for progestogen-anly oral
 
cont racept ives
 

Blood pressure
 

Table 9 shows elevated blood pressure values. In the 30 mg group, five
 
patients (03,07,09,11,19) had a blood pressure (systolic or diastolic)
 
elevation of 10% or more above baseline during the study period. Only
 

Patient II reached a diastolic pressure of 90 mm Hg and this was on Day 119
 
in the postdrug period; she had returned to within the normal range by the
 
next medsurement on Day 147.
 

In the 50 mg gr)up, Patient 08 had a diastolic pressure of Q8 r n Hg at
 
baseline. Throughout the rest of the study, her blood pressure was within
 
the normal range. Three patients (06,12,14) had blood pressure elevations
 
of 10% or more above baseline during the study period. Only Patient 14
 
reached a diastolic pressure of 90 on Day 63, and she returned to within
 
the normal range by the next measurement on Day 94.
 

2. Laboratory Values
 

Laboratory data for individual patients are given in Appendix C.
 

Hemoglobin
 

Table 10 shows out-of-range hemoglobin values for women in the study.
 
There were no abnormalities in the 30 mg group.
 



In the 50 mg group, Patient 05 had a significant reduction (17%) in
 

hemoglobin at Days 28 and 56 post injection. Although the patient was not
 

Lreated, hemoglobin returned to the baseline value by Day 80.
 

Serum Liver Enzymes and Lipids 

Table 11 shows out-of-range values of liver function tests (triglycerides, 
and total bilirubin)cholesterol, LDH-340, SCOT, CPK, alkaline phosphatase 

for women in the study. There were no abnormalities in cholesterol and
 

alkaline phosphatase values in either treatment group.
 

In the 3n mg group, two patients (03 and 07) had elevated triglyceride 

levels but neither were clinically significant; Patient 03 had one elevated 

value on Day 28 which returned to normal for the rest of the study and 

Patient 07 had elevated values at entry and on Day 126 which wos during the 

postdrug period. Ratient 1q had one clinically insignificant elevated SCOT 

value on Day 91; her SCOT value had returned to normal by Day 148. The 30 

mg group did not have elevated LDH-340, CPK and total bilirubin values 

during the postinjection period.
 

For the 50 mg g.oup, four patients (05,08,12,20) had elevated triglyceride 

values. Patient 05 ha.j an elevated value on Day 83 and Patient 08 had 

elevated values on Days 35 and 63. The triglyceride levels of both 

patients returned to normal levels for the rest of the study. Patient 12 

had elevated values from entry throughout the study; the investigator 

reported that the woInan refused to fast before blood sampling. Patient 20 

had one elevated value at postdrug Day 154. Three patients (05,1L4 ,18) had 

elevated LDH-340 values during the course of the study. Patient 05 had 

elevated values at Days 2,9, 83 and 134. Patients 14 and 18 each had one 

clinically insignificant elevation. The 50 mg group did not have elevated 

SCOT, CPK and total bilirubin values during the postiniection period. 

Table 12 shows LDL and HDL out-of-range values for women in the study. 

Only Patient 12 in the 50 mg group had an elevated value; at Day 91 her LDL
 

value was very elevated. Since she had low values before and after, Lhis
 

may represent a laboratory error.
 

Renal Function
 

There were no abnormal values found for creatinine for either the 30 mg or 

the 50 mg group (Table 13).
 

Serum Electrolytes, Serum Protein and Glucose 

Table 14 shows out-of-range values of glucose and serum electrolytes 

(sodium, potassium, chloride, calcium, and phosphorous), total protein and 

albumin for women in the study. No abnormalities in sodium, chloride,
 

total protein or albumin values were reported in either treatment group.
 

For the 30 mg 'oup, four patients (01,03,13,17) had elevated glucose
 

values at scattered and irregular times postinjection, but none were
 

considered clinically significant. Four patients (09,11,13,15) had
 

elevated pot:assium levels. Only Patient 11 had a significant elevation
 

(26%) which occurred at Day 150 postinjection. This treatment group did 
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,'" haive clevated calcium or ph,,sphorus levels during the post in iect ion
 
tp..ri ,d.
 

F.r the 50 mg group, Patient 12 had elevated glucose values postiniection, 

b t none were considered clinically significent. Patient 05 had two 

sllightly elevated potassium values on Days ?3 and 134. Patient 18 had an 

insignificantly elevated phosphorus value on Day 63 which returned to 

n rmai thereafter. This treatment Rroup did not have elevated calcium 

values during the pcstinjtction period. 

Ur inal vs i s 

Table 15 shows abno.rmal urinalysis (specific gravity, total protein, p.,
 

WBC, RBC, ketones, g]lucost, bilirubin) values for wmon in the study. There
 

were no abnoirmalities in ketones, alucose or bilirubin in either treatment 

group.
 

In the 30 m, group, two patients (I1 and 13) were found to have pyuria
 
before the study began and again at Day 91 when a few red blood cells were
 

also found. The specimens obtained on Day 91 were reported by the
 
investigator to be contaminated.
 

For the 5n mg g.)up, Pat ients OV and 06 had pyuria at entry and at thE ir
 
last visits and Pa: ient 0(I haJ a few white blood cells at Day 91. Patient
 

10 hj , a contaminatfc. spec imen with a few red blood celI on Day 91.
 

Pai'ieit I] had pyuria an.i a high red blood cell count on Day 91 which may
 

havQ, in. icatel a urinarv tract infection.
 

VI. SUMMARY AND CONCLUSION
 

Twenty women were enrolled in a Phase I study to evaluate the safety an
 

effect on ovarian function of 30 mg and 50 mg doses of 90-day NET
 

microspheres.
 

There was an initial rise of NET values shortly after iniection which
 
d-ecreased until thu third week when values slowly rose and remained
 

constant for at least I1 weeks.
 

Five women in the 30 mg treatment group and two women in the 50 mg
 

Lreatment group had progesterone values suggestive of ovulation 
(> 3 ng/mt) during the 90-day postiniection period.
 

Njdisturbing side effects have been observed. Women reported an increase 

in the number of days of spotting during the 90 days of drug activity; 

spotting returned to basel ine afer the first 90 days. Similar increased 

spotting has been reported fur progestogen-only oral contraceptives. 

Out-of--range laboratory values observed for women in the study occurred at 

scattered, irregular times post injection and were clinically insignificant. 

Die woman (Patient 10) had pyruria and a high red blood count on Day 91 

which may have indicated a urinary tract infection. 

T1is study was conducted to assess the safety and potential efficacy of two 
low doses of the NET microsphertes. After the 30 mg dose, 507 of the women 

had serum progesterone levels sugg,,stive of ovulation, whereas only 20% had 

ovulatory level after the 50 mg dose. 
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INTERIM REPORT
 

A Comparative Evaluation of 65 mg and 100 ag 

of 90-Day Norethindrone Hicrospheres for 

Controlled Release Steroid Contraception: Phase II Study 

I. INTRODUCTION
 

Recent research has focused on the development of imprnved delivery systems 
for steroidal contraceptives that permit a relatively constant release of 
hormone through a biodegrajable system over an extended period of time.
 

A microsphere formulation which is intended to provide a 90-day delivery of 
the contraceptive steroid nor.thinirone (NET) has been developed. This
 
formulation is iniected intramuscularly.
 

A Phase I study of 50 mn, '5 m? and 100 mg of NET microspheres was 
conducted in 1985 to evaluate safety and to determine the test doses for 

the Phase 11 clinical trial. No adverse experiences were reported for the 
women. Pharmacokinetic data rovealed consistent release of NET throughout 

the 90-day treatment interval, with successful ovulation inhibition in 
eight of the nine wnien. One wman, whD received the 50 mg dose, had 
progesterone levels su,4est ive of ovulat ion in the first three weeks 
pst inject ion. 

II. OBJECTIVES
 

The objectives of this 40-case Phase II study are (1) to evaluate the 
safety, contraceptive effectiveness and effect on ovarian function of 
65 mg and 100 mg dosLs of the injectable NET formulation and (2) to assess
 
the serum concentrations of NET over the intended treatment intervals after
 

each dose.
 

Safety is assessed by documenting and monitoring all reported or observed
 

adverse experiences throughout the study period, i-'c'uding serial clinical 
laboratory evaluations; in addition, low and high density lipoproteins
 
(LDL/HDL), sex hormone binding globulin (SHBG) and menstrual pattern 

disruptions in terms of bleeding and spotting episodes are documented over 

time. Contraceptive effectiveness is determined by pregnancy rates. 

Effects on ovarian funct-on are estimated over the course oF the study by 
measuring serum lpvels if estradiol (E 2 ) and progesterone (P) and by 
scoring cervical mucus characteristics. 

Ill. PATIENT SELECTION
 

Women in good physical health who were readily available for follow-up
 

evaluation were asked to participate in the study. The following patient
 

selection criteria were used to enroll women:
 

Inclusion criteria:
 

1. From 18 to 35 years of age 

2. History of regular menstrual cycles from 23-35 days in length
 

3. Sexually active and at risk of pregnancy 



4. Normal physical, pelvic and breast examination
 

5. 	Hemoglobin (11.0 g/dl or greater)
 

6. 	Negative pregnancy test 
prior to the NET injection
 

Exclusion criteria:
 

1. 	 History or evidence of impaired liver function, renal disease, clotting
disorders, diabetes, cardiovascular dysfunction, infertility, ectopic
pregnancy, or other contraindications for steroidal contraceptives 

2. 	Less than 102 lbs (46 Kg) or greater than 173 lbs (74 Kg)
 

3. 	 Breast feeding 

4. Use of an IUD in the last 30 days
 

5. 	 Use of oral contraceptives within past month if no spontaneous
menstruation occurred between 25 and 35 days after discontinuation 
of oral contraception 

6. Use of an iniectable contraceptive in the past six months 

7. 	Smoking
 

8. 	Use of barbiturates or antibiotics in the last 30 days
 

IV. STUDY PROCEDURES 

This is a two-center, randomly allocated study of two 90-day in ections of 
two 	 different doses of the NET injectable formulation. Centers are located 
in New York, New York and Pittsburgh, Pennsylvania. During the 
preadmission cycle, baseline data were collected for each woman. Women
 
were scheduled for their first injection between days 3 and 6 of the 
next
 
menstrual cycle. W,)men scheduled to return for follow-up visits
are twice a
week throughout the 180-day p stiniection interval and until resumption of 
ovulation (approximately 210 days after the 
first injection or at start of
 
next menses).
 

The schedule of various tests and procedures is shown in Chart I. 

V. RESULTS 

A. Status of Study
 

The study is still active. Thirty-seven women were enrolled 
from
 
February 2, 1986 through August 15, 	 1986. Random allocation of the
products has been followed correctly through the study. A summary of 
clinic visits completed is given in Table I. Fourteen women in the 65 mg
group and 14 women in the 100 mg group have received the second iniection.
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B. Demographics 

Table 2 shows age and total live births for women participating in the
 

study. The mean age of women receiving iniections of 65 mg of NET 

microspheres was 26.0 years; the mean age for the 100 mg group was 23.2
 

years. Mean total live births was 0.5 for the 65 mg group and 0.5 for the
 

100 mg group.
 

C. Efficacy
 

1. Clinical
 

No pregnancies have occurred in the study. There have been 77 women-months 

of use for the 65 mg group and 80 women-months of use for the 100 mg group. 

2. Laboratory 

Serum levels of estrogen and progesterone were evaluated to determine
 

efficacy of ovulation suppression of the two doses. Cervical mucus scores 
and SHBG also were used to monitor ovulatory activity.
 

Nuret h i nd rone 

Figure 1 and Table 3 sh.,w the mean serum concentrations of norethindrone 

for the 65 mg and 100 mg gro ups. Norethindrone levels were similar for the 

tw) doses and effectively prevented pregnancy. There was an initial rise 

of NET values shortly after injection. These values then decreased rapidly 

within two weeks and thereafter fell gradually over the remainder of the 

90-day period.
 

Serum NET values for individuals are given in Appendix A. 

Progesterone and Estrogpn
 

Figures 2 and 3 and Tables 4 and 5 show the mean serum concentrations of
 

progesterone and estroen for the two dosage groups. Progesterone and
 

estrogen values for each individual are given in Appendix A.
 

Of the 19 women in the 65 mg treatment ?r,oup, two patients (Center 952, 
Patients 09,11) hav-_ had progesterone "alues suggestive of ovulation 

0) 3 ng/ml) during the period of treatment. Patient OQ had progesterone 

values > 3 ng/ml on Day- 70-74 of the first injection and on Days 3-6 of
 

the second injection. Patient 11 had one value > 3 nz/ml on Day 3 of the
 

first injection. Neither patient became pregnant.
 

In the 100 mg group, none of the 19 patients have had progesterone values
 

suggestive of ovulation during the period of treatment. 

Cervical Mucus and SHBG
 

Cervical mucus scores over 10 are predictive of ovulation. The cervical 

mucus data obtained in this study did not appear to correspond with rises 
in estrogen levels and were not consistently followed by elevated 

progesterone levels (Appendix A). In the 65 mg group, two patients from 
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center 952 (07,09) had cervical mucus scores > 10. Patient 07 did not show 
a progesterone value > 3 ng/ml. Patient 09 showed a rise in progesterone 
indicative of ovulation. Tn the 100 mg group, two patients from center 952 
(01,02) and one from center 9021 (04) had cervical mucus scores > 10. 
Patient 01 had a cervical mucus score of 11 on Day 220, during the 
postinjection period. Patient 02 had a score of 13 on Day 28 of the first 
injection but no rise in pr,)gesterone occurred. Patient 04 had a score of
 
12 on Day 28 of the first iniection without a rise in progesterone.
 

SHBG is nut analvz,-d at this time because results from all blood samples
 
are not available.
 

D. Safety 

1. Clinical 

Subject DiscontinuatioIn 

Two women from center 952 have discontinued the study, one in each dose
 
group. The woman in the 65 mg group (Patient 07) discontinued on Day 106 
after the first injection for mod changes and personal reasons related to
 
a change of job. The w-man in the 100 mg group (Patient 10) complained of 
severe leg pain on Day 19 after the first iniection. Extensive testing was 
performed and no other cause for the pain was determined. (See Appendix B 
far medical case history). The investigatnr decided to discontinue the 
patient from the study although she improved and requested to be able to 
cont inue.
 

One woman from Center 9(121 (Pati.e'nt 16) discontinuod the study because she 
was moving from the area. A second w.oman (Pat ient Il ) was unable to keep 
appointments for blood drawings. 

Adverse Experiences 

Table 6 shows medical conditions at admission for women entering the study. 
One woman in the 65 mg group and two women in the 100 mg group had Pap 
smears showing atypia. 

Table 7 presents events occurring postinjection. 

At center 952, two adverse experiences considered serious or unanticipated
 
have been reported by the investigator. One woman (Patient 10) who
 
received the 100 mg dose reported severe leg pain 19 days after the first 
injection (see Study Discontinuation section). Extensive testing was 
performed and results are reported in Appendix B. The pain could not be 
related to a cause, and the patient was not given a second iniection. The 
second woman (Patient 09) who received the 65 mg dose had a functional cyst 
of the right ovary. Symptoms and cyst disappeared with onset of 
menstruat ion.
 

At center 9021, five adverse experiences considered serious or
 
unanticipated have been reported by the investigator, four in the 65 
mg 
group and one in the 100 mg group. Two women in the 65 mg group had skin 
reactions after Lhe first injection but continued in the study. One woman 
(Patient 03) had a papular rash with pruritis on her cheeks and chin one 

4
 



week after the first injection. The second woman (Patient 05) had a
 
history of allergies and reported intermittant hives two months after the 
first injection. There was no reaction following the second injection for
 
either woman which indicated that the skin irritations were not drug
 
related.
 

A third woman (Patient 07) reported daily headaches for several weeks 60-90 
days after the first injtction. The relationship to the study drug is 
unknown. Two other women reported headaches but this was not considered an 
adverse experience by the invest igator.
 

Patient 10 had a drop in hemoglobin of 2.3 gm!dl from baseline (17.7%) at 
Day 28 after the first injection. There was no excessive bleeding and no
 
obvious source of hemoglobin loss, although the patient had a history of 
anemia. The hemoglobin returned to baseline level with iron
 
supplementation at the ne>t testing and remained there throughout the
 
study.
 

The fifth woman (Patient 02) who received the 100 mg dose had her uterus
 
perforated while undergoing an endometrial biopsy.
 

Other events reported in Table 7 show the usual problems reported by women
 
in this age group attending an ob/gyn clinic. At center 952, one woman,
 
(Patient 11) entered the study with a mitral valve prolapse. A
 
cardiologist made an evaluation before study admission and recommended that
 
the patient be allowed to enter the study. At Center 9021, four women had
 
heart conditions reported at follow-up visits. The investigator confirmed
 
that these conditions were present at study admission. Two women had Pap
 
smears showing atypia during the study; one of these w~men had this
 
condition at study admission. There were fewer complaints of dysmenorrhea 
during the postinjection period than at study admission. 

See Appendix C for individual patient listings of adverse experiences.
 

Bleeding Records 

Table 8 shows daily bleeding and spotting reported by women during the
 
study. Mean days of bleeding and spotting are presented for 30-day 
reference periods. In the 65 mg group, women reported an increase in the
 
number of days of spotting during the first 60 days of drug activity. 
Spotting returned to baseline levels for later reference periods. In the 
100 mg group women reported a slight increase in the number of days of 
spotting during the 31 to 90-day period of drug activity which returned to 
baseline levels for later reference periods. 

Blood Pressure
 

Table 9 profiles women with blood pressure values more than 10% above 
baseline. There were no elevated systolic ( ) 149 mm Hg) and diastolic 
( > 89 rmm Hg) values reported for either dose in either center. 

For eight women in the 65 mg group and 10 women in the 100 mg group.
 
there were rises of systolic or diastolic values of 10% over baseline but
 
all were still within normal limits.
 



2. Laboratory Values
 

Laboratory data for individual patients are given in Appendix D.
 

Hemoglobin
 

Table 10 shows out-of-ranze hemoglo bin values for women in the study. In 
the 65 mg group, patient 15 from center q021 showed a decline of 2.0 gm/dl
 
(16.7%) from baseline at the time of the second injection; she was having
 
daily bleeding ar.] was given an iron supplement. 

Patient 10 from center 9021 had a drop in hemnglobin of 2.3 gm/dl (17.7%)
 
from baseline at Day 28 after the first injection. Although there was not
 
excessive bleeding, the patient had a history of anemia and was given an
 
iron supplement. This patient does not appear in the out-of-range table
 
because by protocol her hem,,globin value was rounded up to 11 gm/dl.
 

There were no abnormalities in the 100 mg group. 

Serum Liver Enzymes and Lipids 

Table 11 shows out-of-ranee values of liver function tests (triglycerides,
 
cholesterol, LDH-340, SGOF, CPK, alkaline phosphatase and total bilirubin)
 
for women in the study.
 

In the 65 mg group, two patients (09 and 17) from Center 952 had elevated, 
but clinically insipnificant, cholesterol levels after the first iniection.
 
Patient 09 had had an Pqually elevated value at baseline.
 

Patient 16 from Center 9021 had an elevated LDH-340 value on Day 65 after
 
the first injection, the last reported visit. Patient 07 from Center 952
 
had a clinically insignificant elevation of SGOT on the last reported
 
visit, Day 106.
 

In Center 952 two patients (03 and 05) had elevated CPK values on Day 64
 
and 28 respectively. The values returned to normal thereafter. In
 
Center 9021 three patients (10,11 and 19) had elevated CPK values post
injection. For Pat lent 11 the rise was clinically insignificant. The
 
investigator reports that in tests subsequent to the last data available 
for this report, these patients had normal values.
 

The 65 mg group did not have elevated triglycerides, alkaline phosphatase
 
and total bilirubin values during the postiniection period.
 

In the 100 mg graup, Pat ient 14 from Center 9021 had elevated cholesterol
 
values at baseline and on Days 28,62 and 89 postinjection. The patient has
 
been referred for evaluation.
 

Patient 16 from Center 952 had an elevated LDH-340 value on Day 31
 
postinjection but had returned to normal by Day 64.
 

Patient 08 from Center 952 had elevated CPK values on Days 24 and 89 
postinjection. Neither value was high enough to be clinically significant. 
Patients 06 and 13 from Center q021 had elevated CPK values postiniection. 
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Patient 13 returned to normal at the next testing. Later test results for
 

Patient 06 have not been received.
 

Patient 02 from Center 9021 had an elevated total bilirubin value at 

baseline which rose from Day 31 to the timr,- of the second injection. Later
 

tests show that total bilirubin values had returned to predrug levels.
 

The 100 mg group did not have elevated triglycerides, SGOT and alkaline
 
phosphatase values during the postinjecti n period. 

Table 12 shows LDL and HDL out-of-range values for women in the study. 

For the 65 mg group, there were no elevated LDL values postinjection.
 

Depressed HDL values occurred for four patients (03,05,06,11) from 
Center 952 postiniection. All of these patients had depressed values of
 

HDL at baseline.
 

For the 100 mg croup, one Patient (14) from Center 9021 had elevated LDL
 

values at baseline and throughout the study period. Seven patients 

(01,02,04,08,10,14 and 16) had deoressed HDL values postiniection. 
Patients 01,02 and 16 had depressed levels at baseline. The other patients 

had low normal baseline values.
 

Renal Function
 

Table 13 presents out-of-range values found for creatinine.
 

In the 65 mg group, Pat ient n5 from Center 9021 had a clinically 
insignificent rise on Day 134 after the second injection.
 

In the 100 mg group, two patients (01 and 08) from Center 952 had elevated 
creatinine values which were clinically insignificant.
 

Serum Electrolytes, Serum Protein and Glucose 

Table 14 shows out-of-range values of glucose and serum electrolytes
 

(sodium, potassium, chloride, calcium and phosphorous), total protein and
 

albumin for women in the study. 

For the 65 mg group, Patient 05 from Center 9021 had a low souium value at
 

baseline and on Day 134 after the second injection. It was normal during
 

the period of drug activity. 

Patients 05 and 17 from Centers 952 and Patients 01 and 07 from Center 9021
 

had elevated chloride values once during the postiniection period. For
 

Patients 17, 01 and 07, the values returned to normal at the next testing. 

Patient 05 had an elevated value at her last reported test, Day 84 after 
the second injection; the elevation was clinically insignificant.
 

Patient 05 from Center 952 had one low calcium value at the time of the
 
second injection. The value returned to normal at the ne>tt test.
 

Patient 05 from Center 9021 had one clinically insignificant elevation of
 
phosphorus on Day 87 after the second injection. The value had returned to
 

normal by Day 134.
 



There were no abnormalities in glucose, potassium, total protein and
 
albumin for the 65 mg group. 

Fo r the 100 mg group, Patient 09 from Center 9021 had a low glucose value
 
on Day 87 after the first injection; the depressed value was clinically
 
insignificant.
 

Patients 01 and 04 from Center 952 had out-of-range sodium values post
injection. Patient 01 had an elevated value on the day of the second
 
injection which returned to normal thereafter. Patient 04 had a low value
 
on the day of the second iniection which returned to normal at the next
 
testing. The two abnormalities were clinically insignificant.
 

Patient 16 from Center 952 had an elevated potassium value on Day 31 after
 
the first injection which returned to normal by Day 64. Patient 02 from
 
Center 9021 had an elevated value on Day 86 after the first injection which 
returned to normal by Day 31 after the second injection.
 

Patients 01,02,08 and 10 from Center 952 had elevated chloride values
 
during the study; the elevations were clinically insignificant.
 

Patients 01 and 04 from Center 952 had out-of-range calcium values during 
the study. Patient 01 had a clinically insignificant low value on Day 31
 
after the second injection which returned to normal by Day 62. Patient 04
 
had an elevated calcium level at the time of the second injection; the
 
value returned to normal and was not clinically significant. The parient
 
also had a rise in sodium at the same visit. 

Patient 01 from Center 952 had an elevated albumin value at the time of the 
second injection. The value returned to normal at the next testing. 

There were no abnormalities for phosphorous and total protein for the
 
100 mg group.
 

Urinalysi
 

Table 15 shows abnormal urinalysis (specific gravity, total protein, pH,
 
WBC, RBC, ketones, glucose, bilirubin) values for women in the study.
 
There were no abnormalities in specific gravity, glucose or bilirubin in
 
either treatment group.
 

In the 65 mg group, Patient 13 from Center 952 had proteinuria on Day 3
 
after the first injection. The investigator retested for protein and the 
results were negtive. Patient 16 from Center 9021 had proteinuria and 
hematuria on Day 65 after the first injection. The patient was bleeding at 
the time the specimen was taken. Patient 01 from Center 9021 had hematuria 
at the time of her second injection. The patient's daily bleeding record 
shows that the patient was bleeding at the time the specimen was taken. 

In the 100 mg group, Patient 08 at Center 952 had proteinuria at the time 
of the second injection; the investigator indicated that there was a trace 
of protein present. Patients 01 from Center 952 and Patients 02,04 and 08 
from Center 9021 had hematuria postinjection. Patients 01,02 and 04 were
 
bleeding at the time the specimen was taken. Patient 08 was not
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bleeding.The investigator reported that the specimen was contaminated with
 

bacteria. 

Patient 12 from Center 9021 had 2+ ketonuria at the time of the second 
inject ion. 

V1. SUMARY AND CONCLUSION 

Thirty-seven women were enrolled in a Phase II study to evaluate the 

effectiveness, safety and effect on ovarian function of 65 mg and 100 mg 
doses of 90-day NET rnicrospheres. 

Norethindrone levels were similar for the two doses and effectively
 
prevented pregnancy for the period covered by this interim report.
 

Two women in the 65 mg treatment group and no women in the 100 mg treatment
 
group had progesterone values suggestive of ovulation (0 3 ng/ml) during
 
the 90-day period following the iniection. 

Four women have discontinued the study; one for mood changes and personal 
reasons, the second for severe leg pain, the third because she was moving
 

from the area and the fourth because she was unable to return for scheduled 
test ing.
 

Seven adverse experiences considered serious or unanzicipated were
 

reported--two cases of skin irritation and one each of severe leg pain,
 
functional cyst, daily headaches, a decrease in hemoglobin and a perforated
 
uterus (see pages 4 and 5 for exact details).
 

No disturbing side effects have been observed. Women reported an initial
 
increase in the number of days of spotting after the first injection which
 

return to baseline after the first 90 days.
 

Out-of-range laboratory values observed for women in the study occurred at 
scattered, irregular times postinjection and in most cases were clinically 

insignificant. From an overall laboratory parameter standpoint, both dose 
levels were safe, with no indication that the higher dose produced more 
abnormalities than the lower dose.
 

This study was conducted to determine the optimal Phase ITI dose of the NET 
microspheres. On the basis of this study, the 65 mg NET microsphere dose 

would be the choice. It is the lower dose and is contraceptively effective 
and safe.
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INTERMI REPORT
 

A Comparative Evaluation of the Safety and Contraceptive Effectiveness
 
of 65 mg and 100 mg of 90-Day Florethindrone Microspheres
 

for Controlled Release Steroid Contraception: Phase II Study
 

I. INTRODUCTIOU 

Recent rcsoarch has focusd in the develo-ent of inp4vd eP' dPrL sytzte-.o.. 
for ster:idal contracept ives that permit a relai ively constant release of 
hormone through a hioJegroiable system over an exctnded perioo of time. A 
microsphere formulat ion which is intended to provide a 90-day delivery of 
the contraceptive st er id nrtthindr-ne (NET) has been developed. This 
formulation is injected intraomiscularly.
 

A Phase I study of 50 m4, 75 m, an 1f0 mg of NET microspheres was
 
conducted in l% 5 to evalu3te safety and to determine the test doses for
 

the Phase II clinical trial. '1,D adverse experiences were reported for the 
women. Pharmac,)kinetic ,3ta revealed consistent release of NET throughout
 

the 90-day treatment interval , with successful ovulation inhibition in 
eight of the nine kt n. 0n, woman, who received the 50 mg ")se, had
 
progesterone lviis iiv of ovulatior. in the first three weeks
su tive 


post inject ion.
 

II. OBJECTIVES
 

The objectives of this 12(;-case Phase II study are to evaluate th: safety 
and contraceptive effectiveness of 65 mg and 100 mg doses of the injectable 

NET formul at ion. 

Safety is assessed by dociTnenting and mnitoring all reported or observed 
adverse experiences throjzhout the study period, including serial clinical 
laboratory evaluations. .Menstrual pattern disruptions in terms of bleeding 
and spottin episodes are dctermined. Contraceptive effectiveness is 
determined 6y pregnancy rates. 

III. PATIENT SELECTION 

Women in good physicai hpalth who were readily available for follow-up
 
evaluation w, re asked to participate in the study. The following patient
 
selection criteria were used to enroll women:
 

Inclusion criteria:
 

1. From 18 to 35 years of age 

2. History of regular menstrual cycles from 23-35 days in length
 

3. Sexually active and at risk of pregnancy
 



4. Normal physical, pelvic and breast examination
 

5. Hemoglobin (11.0 g/dl or greater)
 

6. Negative pregnancy test prior to the NET injection
 

Exclusion criteria:
 

1. History or evidence of impaired liver function, renal disease, clotting

disorders, diabetes, cardiovascular dysfunction, infertility, ectopic 
pregnancy, or other contraindications for steroidal contraceptives 

2. Less than 102 lbs (46 KgP or greater than 173 lbs (7. Kg) 

3. Breast feed ing 

4. Use of an injectable contraceptive in the past six months 

5. Use of barbiturates or antibiotics in the last 30 days
 

IV. STUDY PLOCEDURES 

This is a six-cenier, randomly allocated study of four 90-day injections of 
two dIfferent di).scs nf the NET inJectable formulation. Centers are located 
in Atlanta, G r,,ria, Ja ksonvile, Florida, Miami, Florida, Rome, Italy, 
D'ran o, Mexacoi and Sa -ia o, Chile. During the preadmission cycle,
baseline di.ta were c)llected for each woman. Women were scheduled for 
their first injcE In bct'- n days 3 and 6 of the next menstrual cycle.
 
Women are schedule t ret urn for fol low-up visits once 
 a month throughout
 
the 360-day post In icc i -,n int erva I and unt iI resumpt ion of ovul at ion
 
(approximately 390 days after the first injection or at start of next
 
menses).
 

The schedule of various tests and procedures is shown in Chart I. 

V. RESULTS 

A. Status of Study 

The study is still active. Ninety-four women were enrolled from January 6,
198' through Auzust 1I, lQ86. Random allocation of the products has been 
followed correctly through the study. A summary of clinic visits completed 
is given in Table 1. Seventy-one women have received the second injection
 
and 38 women have received the third iniection.
 

At Center 242, 10 of the first 13 patients (Patients 02,03,04,06,07,08 
09,10,12,13) were injected outside protocol time limits of 3 to 6 days of 
the menstrual cycle. These women were excluded from the study. None 
became pregnant.
 

B. Demographics 

Table 2 shows age and total live births for women participating in the 
study. The mean age of women receiving injections of 65 mg of NET
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microspheres was 26.1 years; the mean age for the 100 mg group was 26.8
 

years. Mean total live births was 1.6 for the 65 mg group and 1.6 for the
 

100 mg group.
 

C. Efficacy
 

1. Clinical
 

No pregnancies have occurred in the study. There have been 236 women

months of use for the 65 mg group and 224 women-months of use for the 
100 mg group.
 

2. Laboratory
 

Serum levels of norethindrone were evaluated to determine release profiles
 
of the two doses.
 

Noreth indrone
 

Figure 1 ?nd Table 3 show the mean serum concentrations of norethindrone 
for the 65 mg and 100 mg groups. Although average norethindrone levels 
were generally lower for the 65 mg dose, this dose effectively prevented 

pregnancy.
 

Serum NET values for individuals are given in Appendix A.
 

D. Sujb Iect 

1. Clinical
 

Subiect Discontinuation 

Eleven women have discontinued the study, five in the 65 mg group and six 
in the 100 mg group, In the 65 mg group, four women discontinued after the 

firs injection; two moved from the area (Center 243, Patient 07 and Center 

8035 Patient 05); one planned to become prrgnant (Center 8035, Patient 17) 
and t e fourth developed a rash after the first injection (Center 242, 

Patie t 15). The fifth woman was lost-to-follow-up at the time she was 
scheduled for her third in ection (Center 243, Patient 03). 

In the 100 mg group, one woman (Center 242, Par.ient 16) discontinued on Day 
90 after the first injection because of migraine headaches. The second 
woman (Center 242, Patient 11) discontinued on Day 90 because of 

amenorrhea. The third woman (Center 242, Patient 01) was discontinued at 
the time of the third injection by the investigator becaise she did not 

comply with scheduled protocol visits. The fourth woman (Center 10, 

Patient 02) accepted a new lob and refused to come for follow-up. The 
fifth woman (Center 10, Patient 04 moved from the area. A sixth woman 

(Center 243, Patient 18) discontinued before the third injection because of 
headaches and insomnia.
 



Adverse Experiences 

Table 4 shows medical conditions at admission for women entering the study.
 
Six women in the 65 mg group and 10 women in the 100 mg group had pap
 
smears showing atypia. All of the cases in the 65 mg group and seven of
 
the cases in the 100 mg group were from Center 273. About half of the
 
women in the two groups reported dysmenorrhea.
 

Table 5 presents events occurring postinjection.
 

Seven adverse experiences considered serous or unanticipated have been
 
reported by investigators, five in the 65 mg group and two in the 100 mz
 
group. In the 65 mg group, two women had skin rashes (Center 242, Pat int 
15 and Center 825, P-tient 08). Patient 15 reported the rash on Day 15 
after the first injection. She had no history of allergies. The rash had 
disappeared by Day 30. The investigator decided not to reinject the 
patient. Pat ient 08 reported a rash on her legs two months after her first 
injection. She had n,, history of allergies. There was no reaction after 
the second injection, which indicated that the skin rash was not drug
 
related.
 

Patient 07 from Center 24,3 reported migraine headaches two months after the 
first injection; she discont inued study product because she moved from the 
area. Patient 14 trorm C-nt er 242 reported ringing in thc ears which was 
related to taking a c-)nl)mitant medication. Patient 17 from Center 242 
experienced a decrease in hemoglabin after the first injection. She had a 
historv of iron deficiency anemia. There was no excessive ble.ding and no 
obvious source of blood loss. She was gien an iron supplement and her 
hemoglobin returned to within normal limits. 

In the 00 mg group, Pat ient II from Center 242 reported a skin rash one 
month after the first injection. The rash lasted one day. The patient 
discontinued the study product because of amenorrhea. Patient 16 from
 
Center 242 reported migraine headaches on Days 15-20 after the first
 
injection. The patient had a history of migraines.
 

Other events reported in Table 5 show the usual problems reported by women 
in this age group attending an ob/gyn clinic. A second woman (Center 242, 
Patient 05) in the 65 mg group reported migraine headaches but this was not
 
considered an adverse experience by the investigator. Patient 11 from
 
Center 243 had a Pap smear that showed atypia during the study; che did not 
have this condition at idmission. Two women in the 65 mg group had ovarian
 
cysts. Sixteen women in each treatment group complained of heavy or 
prolonged bleeding or spotting associated with the method. Reports of
 
dysmenorrhea decreased postinjection.
 

See Appendix B for inJividual patient listings. 

Bleeding Records 

Table 6 shows daily bleeding and spotting reported by women during the 
study. Mean days of bleeding and spotting are presented for 30-day 
reference periods. 
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In the 65 mg group, women reported an increase in the number of days of
 
spotting in months two and five alter drug injection. The number of days
 
of bleeding decreased throughout the study period. In the '100 mg group
 
women reported a slight increase in the number of days of spotting during 
the 31 to 60-day period after drug injection. Spotting returned to 

baseline levels for later reference periods. The number of days of 

bleeding decreased from baseline.
 

Blood Pressure 

Table 7 profiles women with blond pressure values more than 107 above 
baseline. Tlhere were no elevated systolic ( , 149 mm Hg) and diastolic 
( > 89 mn HA) vaIu-s repiLted for eith er dose in either center. 

For 17 women in the 65 mg group and 15 women in the 100 mg group, there 
were rises of 10% over baseline systolic and diastolic values, but all were 

still within normal ikmits. 

2. Laboratory values 

Laboratory data for individual patients are given in Appendix B. 

Hemzo 1ob in 

Hemoglobin was t be determined at admission and termination from the
 

study. Occasionally investigators did hemoglobin tests at other times. 
In the 65 mg group, Patient 17 from Center 242 experienced a decrease in 
hemoglobin below 11.0 after the first iniection. She had a history of 
anemia and was given an iron supplement. Her hemog.ohin returned to within 
nDrmal limits. 1his was a nnnszheJuled hemoglobin test. 

There were no abnormalities in rhe 100 mg group.
 

Serum Liver Enzynes 

Table 8 shows out-of-range values of liver function tests (triglycerides, 
cholesterol, LDH--340, SCOT, CPK, alkaline phosphatase and total bilirubin) 
for women in the study.
 

In the 65 mg group, three patients had elevated triglycerides
 
postinjection. Patient 07 from Center 243 had a clinically insignificant
 
elevated value on Day 28 after the first injection which returned to normal 
on Day 88. Patient 01 from Center 273 had a cli.,ically insignificant 

elevation on Day 34. Later test results have not been received. Patient 
05 from Center 825 had elevated triglyceride values at baseline and at 
Day 30. 

Patient 15 trom Center 242 had an elevated cholesterol value on Day 97 
after the first injection. 

Two patients had clinically insignificant elevated LDH-340 values
 
postinjection. Patient 02 from Center 273 and Patient 19 from Center 8035
 
also had elevated LDH-340 values at baseline and at the one month visit.
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Patient 07 had one clinically insignificant SCOT elevation at Day 28 after 
the first injection. She had returned to normal by Day 88. 

Three patients from Center 825 (08,11 and 17) had elevated alkaline 
phosphatase values postinjection. Patients 08 and 11 had values that were
 
clinically insignificant. Patient 17 had a significant increase on 
Day 31,
 
almost three times her baseline value. Her SCOT and total bilirubin values
 
were normal,
 

Patient 15 from Center 242 had 
a clinically insignificant total bilirubin
 
elevation on Day 97 after the first injection.
 

The 65 mg group did not have elevated CPK during the postiniection period.
 

In the 100 m4 group, two patients from Center 8035 had elevated LDH-340 
values postinjection. Patient 
08 also had an elevated value at baseline.
 
Patient 10 had an elevated value on Day 32 which returned to normal by
 
Day 92.
 

Two patients had elevated SCOT values postiniection. Patient 20 from
 
Center 825 had a significantly elevated value on Day 30. Her alkaline
 
phosphatase value was 3,- elevated. Patient 08 
from Center 835 had an
 
alevated valu, on Dav 30 which had returneJ to normal by Day 90.
 

Six patients had eleovate! alki ine phosphatas, values post inject ion, one 
from Center 242 ,tni five fnam Center 825. Patient 11 from Center 242 had a 
clinically insignificant eIevation on Day 29 p,,stiniect ion. Patients
06 and 10 fr.n Center 825 had clinically insignificant elevations at th.? 
one month testing. Patients 07 and 20 had significant elevations at one 
month poncinjection. Fi r atient 07 all ocher liver ftunction tests were
 
normal . For 
 Pat ient 20, a r ise in SCOT a 's occurred. Patient 16 had a
 
significant rise over her below normal baseline 
 (more than 4 times)
 
although her value was only sli htly above the normal range. She also had
 
a rise in total biliruhin. 

Two patients had elevated total bilirubin values. One of these patients, 
Patient 16 from Center 825, also had a significantly elevated alkaline 
phosphatase value. The second pat ienL , Pat ient 04 from Center 10, had an 
elevated value on Day 28 which returned to normal by Day 49. 

The 100 mg group did not have elevated triglycerides, cholesterol and CPK 
during the postinjection period.
 

Renal Function 

Table 9 presents out-of-range values for creatinine. There were no 
elevated creatinine values postinjection for either treatment group.
 

Serum Electrolytes, Srrn Protein and Glucose 

Table 10 shows out-of-rang,: values of glucose and serum electrolytes 
(sodium, potassium, chloride, calcium and phosphorous), total protein and 
albumin for women in the study. 
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In the 65 mg group, 14 patients had low glucose values postin'jction. Nine
 

of these patients also had low glucose values at baseline. Four of the
 

five remaining patients (Patient 05 from Center 242, Patient 10 from
 
Center 243 and Patients 14 and 15 from Center 825) had clinically
 

insignifficant depre, -ions one month post inject ion. Pat ient 02 from Center 
825 had a significai, decrease in glucose on Day 30. Results from her next
 
tests are not vet av ilable. 

Patients 05 and 10 from Center 2/43 had elevated, potassium values 
postinjection. The elevat ins were clinically insignificant. Patient 02 
from Center 273 had a clinically insignificarc depressed potassium valte 
one month postiniection. 

Six patients had elevatt,. oride values postinjection, five from1h 
Center 242 and on, from Ccnter 275. Three of the patients from Center 242 
(05,14, and 19) haJ cIinic i lY insignificant elevated values at baseline 
and one month post injec t Ion. Elevat ions for Pat ients 15 ardi 17 were also 
clinicallv in igni ficant. Patient 14 from Center 273 had a clinically 
insignificent eIevated cnliride value on Day 32. 

Pat Lents 03,11 an1 13 fr m Center 8035 had low calcium values one month 
postin ecti:,n. Thei depressed values were clinically insignificent. 

Tw. patients hld eut-of-range phosphorous values postiniection. Patient 05 
from Center 10 had an elevated phosphorous level at baseline and on Day 29 
postinjection. Patient 13 frjm Center 8035 had a low phosphorous value on 
day 32 which was clinically insignificant. 

Two patients (09 and 17) from Center 825 had low total protein values 
poqt inject ion. Both were clinically insignificent and Patient 17 also had 
a depressed valne at baseline. 

Patient 05 from Center 825 had an elevated albumin value on Day 30 
postinjection. The elevation was clinically insignificant. 

There were no abnormalities for sodium postinjection for the 65 mg group. 

In the 100 mg group, 13 patients had low glucose values postiniection. Six 
of these patients also had bo, glucose values at baseline. Three of the 
seven remaining patients (Patient 18 from Center 242 and Patients 16 and 18 
from Center 243) had clinically insignificant depressions one month 
postinjection. Patients 06 and 12 from Center 243 and Patients 04 and 16 
from Center 825 had depressions mo)re than 10" below the lower limit of 
normal at one month postinleztion. Later test results have not been 
received for these patients. Lowered values may reflect the amount of time 
the patient fasted before the test. Pat ient 10 from Center 825 had a 
clinically insignificant elevation in glucose on Day 31 postinjection. 

Patient 11 from Center 242 had a clinically insignificant elevation in 
sodium on Day 29 postinjection.
 

Three patients had elevated potassium values post inject ion. Patients 09 
and 18 from Center 243 also had elevated potassium values at baseline. 
Patient 01 from Center 243 had a clinically insignificant elevation on
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Day 35 postiniection. Patient 16 from Center 273 had a clinically 
insignificant depressed potassium value on Day 31 postinjection. 

Six patients had elevated chloride levels postinjoction. All were 
clinically insignificant an-] two of the patients (Patients [1 and 18 from
 
Center 242) had elevated values at baseline. Patients 01 and 20 from
 
Center 242 and Patient 1 from Center 2>3 had elevated values at one month 
postiujection. Patient 04 fro)m Center 10 had an elevated chloride value on
 

Day 49 postinjectin. 

Patient 08 fr.)m Center 10 had a clinically insignificant elevated calcium 
value on Day 28 post in]et in. Pat ients 04 and 10 from Center 8035 had 
depressed calcium values p,-stinJection. Both were clinically insignificant 
and Patient 04 also hal a low value at baseline. 

Two patients (Pat ient 0, fr )m Center 243 and Patient 10 from Center 8035)
 
had clinically insignificant depressed phosphorous values postinjection.
 

Three patients had depressed total protein values po tinjection. Patients
 
06 and )7 from Center 825 had clinically insignificant depressed values one 
month postiniection. Patient 07 a!so had a low total protein value at 
baseline. Patient 10 from Center 825 had a clinically insignificant 
elevated total protein value on Day 31 post iniection. 

Three patients had out-of-range? albtumiin values postinjection. Patient 01 
from Center 242 and Pat Lent 04 from Center 825 had clinically insignificant 
elevated values one m nth post injecti)n. Patient 04 had had a depressed 
albumin value at baseline. Patient 07 had clinically insignificant low 
albumin values at baseline, and one month postin.lection. 

Urinalysis
 

Table [[shows abnormal urinalysis (specific gravity, total protein, pH, 
WBC, RBC, ketones, glucose, bilirubin) values for women in the study. 
There were no abnormalities in bilirubin in either treatment group.
 

Patient 05 from Center 24 3 had proteinuria at baseline ;. the time of the 
second injection.
 

In the 65 mg group, Patient 17 from Center 242 and Patient 08 from Center
 
825 had pyurta at the time of the second injection. Patient 08 had 
vaginitis at the time the sample was taken. 

Patient 05 from Center 242 and Patient 05 from Center 243 had hematuria. 
The patients' daily bleeding records showed that the patients were bleeding 
at the time the specimens were taken.
 

Patient 03 from Center 825 had a urine glucose of I- at the time of the 
second injection. No blood glucose test was available.
 

In the 100 mg gr,up, Patient 12 from Center 241 had proteinuria at Day 30 
postinjection. The patient had returned to normal by Day 92. 

Patients 01 and 18 from Center 242 and Patient 17 from Center 
243 had
 
pyuria one month postinjection. Patient 17 also had hematuria, a result of
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bleeding at the time the specimen was taken. Patient 16 from Center 242,
 
Patient 12 from Center 243 and Patient 04 from Center 825 also had
 
hematuria postinjection; no bleeding was indicated on the daily bleeding
 

records.
 

In the 65 mg group at Center 273, there were eight women with elevated WBC
 

and six with hematuria at baseline; in the 100 mg group, eight had elevated
 
WBC and eight had hematuria. No follow-up testing has been reported.
 

VI. SUMMARY AND CONCLUSION
 

Ninety-four womern were enrolled in a Phase IT study to evaluate the saf,-tv
 
and effectiveness of 65 m4 and 100 mg doses of 90-day NET microspheres.
 

Norethindrone levels were consistently lower for the 65 mg dose and this 
dose effectively prevented pregnancy for the period covered by this interim 
report. 

Eleven womn have discontinued the study, seven for reasons unrelated to 
the study product. Three moved from the area, three did not return for 
follow-up visits as scheduled and one discontinued to become pregnant. 
Four women discontinued because of method-related problems, one because of 
skin rash (65 m4), one becaus-e of migraine headaches (100 mg), one because 
of amen-,rrhea (l100 mg) and ont because of headaches and insomnia (100 Ing). 

Seven adverse experLences have been reported--three cases of skin rash (two 
in the 65 mg group and one in the 100 mg group), tw -) cases of migraine 
headaches (one in each treatment group) and one each of ringing in the ears 

(65 mg) and a drop in htem)giobin (65 mg) (see page 4 for exact details). 

Women reported an increase in the number of days of s-ptting which had
 
returned to baseline after a few month,. The number of days of bleeding
 
decreased from basel int.
 

In general, out-of-range laboratory values observed for women in the study
 
occurred at scattered, irregular times post i,.Jection and in most cases were
 
clinically insignificant. Four patients from Center 825 had elevated
 
alkaline phosphatase levels that could not be attributed to specific
 
patient complaints. Although Patients 07 (100 mO)and 17 (65 mg) had
 
elevated alkaline phosphatase values, all other liver function tests were
 
within normal ranges. Patient 16 (100 mg) had an elevated total bilirubin
 
as well as an elevated alkaline phosphatase and Patient 20 (100 mg) had a
 
slightly elevated SCOT as well as an elevated alkaline phosphatase. The
 
patients had no complaints. No other center reported similar elevations.
 

Patients 01 (100 mg) and 17 (65 mg) from Center 242 an] patient 17 (100 mg) 
from Center 2,3 had pvur a post inject ion. Patient 04 (100 mg) from Center 
825, Patient 16 (100 mg) from Center 242 and Patient 12 (100 mg) frum 
Center 243 had hematuria postinjection. No explanation for these test 
results is available.
 



From an overall laboratory parameter standpoint, both dose levels were 
safe, with no obvious indication that the higher dose produced more 
abnormalities than the lower dose.
 

This study was conducted to determine the optimal Phase Ill dose of the NET 
microspheres. 
 On the basis of this study, the 65 mg NET microsphere dose 
would be the choice. It is the lower dose and is contraceptively 
effective and safe. 

LPCO83/FDA3
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FINAL REPORT SUMMARY FOR
 
PROGRAM FOR APPLIED RESEARCH ON FERTILITY REGULATION
 

PARFR - 386A 

TITLE: "Phase 
II Poly NET 90 Injectable Study"
 

INSTITUTION: Emory University School 
of Medicine
 

INVESTIGATOR: 
 Howard J. Tatum, M.D., Ph.D.
 

FUNDING PERIOD: December 1, 1985 through March 31, 
1987
 

Below includes a project summary for the January 1, 1987 to
 
March 31, 1987 period 

OBJECTIVE OF THE PROJECT
 

To evaluate the safety and contraceptive effectiveness of 65mg and 100mg of

injectable norethindrone (NET) formulations.
 

SUMMARY OF THE PROJECT
 

Recruitment of subjects for the 
study was initiated January 8, 1986, but was
halted temporarily due to administrative delays. These problems were resolved

and subject recruitment was resumed on 
May 19, 1986.
 

Eight subjects were admitted to the study prior to 
the August 5, 1986 deadline
for admission. Two subjects were dropped from the study, both for non-medical 
reasons.
 

Of the six subjects currently in the study, one has received her third andfinal NET injection. 
 The other five subjects are scheduled to receive their
final NET injection by April 20, 
1987. All six subjects are scheduled to make

their 12-month follow-up visits by July 13, 
1987. All six subjects have elected
 
to participate in Lhe Phase III 
NET study as soon as 
is allowed by protocol.
 

No unanticipated side effects or serious adverse experiences have been observed.
Out-of-range laboratory values for subjects have occurred at irregular times.Only two out-of-range values required treatment. 
 One subject, who had a

hematocrit of 33.9, on admission to the study, was treated with oral 
iron tablets.

Five months later, her hematocrit was 37%. 
 Another subject had an initial Pap
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Final Report Summary
 

smear which indicated atypia ar-d a repeat Pap smear two months later which
 
indicated atypia and chlamydia. After treatment with tetracycline, a Pap

smear performed four months later indicated no atypia and no chlamydia.
 

Completed data collection forms and bleeding calendars 
are being forwarded
 
on a regular basis to Family Health International (FHI). Serum samples for

NET assay and used syringes and vials have been sent to 
Stolle regularly.
 

EXPECTED OUTCOME
 

The safety and contraceptive effectiveness of the injectable NET formulation
 
will continue to be studied. The anticipated date for the last subject to
exit the study is not known, but this is scheduled to occur at the start of
 
a spontaneous menses 
followinq the twelve month follow-up visit. We anticipatE

that this may occur August or September, 1937.
 

A Phase III study on the safety and contraceptive effectiveness of 65mg of

90-day injectable norethindrone, funded by FHI, is scheduled to begin in
 
May, 1987.
 

PARFR funding for the current Phase II Study terminated on March 31, 1987.

Family Health International (FHI) is expected to fund the current study
 
to its expected completion.
 

J.-Tatu
Ho J.ad ,.D.,Dith.D. 
 __-_ ___ ___-_./___-_ 



L)EPAMENI' of REISEARHI f I 
OF GREATER MIAMI 

PHASE II POLY NET 90 INJECTABLE STUDY
 

Report as of March 31, 1987:
 

A total of 20 volunteers agreed to participate in the study as
 
outlined by Lhe informed consent forms and the protocol. Seven 
patients have dropped out of the study for reasons having nothing
 
to do with side effects. One failed to report in a timely fashion
 
and had to be dropped; three moved to another city; and the 
remainder failed to 
appear and/or respond to letters and
 
telephone calls. The first patient was injected on January 24,
1986 and the last patient wi]ll be injected on April 7, 1987. The 
first interview was indertaken in December 1986 and the last 
examination will be performed in July 1987. There were no 
pregnancies. Side effects were few and were mild. About 50% of 
the subjects reported some degree of oligomenorrhea. Two reported
periods of amenorrhea and 10% reported some staining in mid
cycle. All patients were and will be instructed in family
planning techniques at the final injuries. There were a few small 
elevations in cholesterol levels but, until the study is

completed we will not know whether these have statistical 
significance
 

Respectfully submitted,
 

Jerome J. Hoffman, M.D., F.A.C.S.
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PROJECT NET-90 - UNIVERSITY OF ROME 

FINAL REPORT
 

March 31, 1987
 

At the time when PARFR support for this project ended there were
 
17 subjects in the study with no drop-out. Eight volunteers are
 
under treatment with 1lT-90 a' the dose of 100 mg every 90 days.
 

Nine volunteers are being treated with NET-90 at 
the dose of
 
65 mg every 90 days.
 

Total experience with these 
two dosages comprises 152 women-month
 
exposure, i.e. approximately 9 months per subject, on 
the average.
 

The major problem faced in the study was 
the lack of compliance of
 
women 
for the monthly appointment for blood withdrawal. 
 Six women
 
missed one appointment; 7 missed two appointments and 4 more than
 
two appointments. 
On the other hand all subjects came for the
 
injections indicating that 
their lack of compliance was not due to
 
problems related to the- medication itself.
 

The injection procedure d4d not cause any specific problem: 
save for
 
a transient itching sensation at the injection site, no other com
plaint was recorded.
 

The major side effects are bleeding-related complaints: both amenorrhea
 
and intermenstrual spotting. 
Because of these complications 13 extra 
pregnancy tests were performed as well 
as 9 unscheduled visits during

which the main problem was that of reassuring women that the observed
 
"bleeding irregularities" were not harmful 
to their health.
 

Other side-effects were of minor importance: 
 three subjects complained
 
of breast tenderness and 4 of 
a slight weight increase.
 

To date no pregnancy has been observed.
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Subject characteristics
 

The age, number of live births and living children of 

the 20 participating subjects are presented in Table 1. All
 

were healthy subjects who volunteered to participate in the
 

study; duly signed consent froms are 
kept for each subject.
 

All of them were 
subjected to the risk of pregnancy, and did
 

not use any other form of contraception.
 

Injection and Termination Dates
 

The dates of 
the first and last injection for each
 

subject are presented in Table 1. The last subject admitted to
 

the study received the last injection on 06/03/87, with a 90
 

day injection-duration period, and the subsequent observation
 

of a control cycle, this subject will terminate on July, 1987. 

Injection Procedure
 

Eighteen of the 20 subjects who initiated the study 

received the 4 injections. Two subjects did not terminate the
 

study, one after receiving two injections, and the other after 

receiving three injections. Therefore, a total of 77 injections 

were applied. A good suspension of the microcapsules was
 
obtained with only shaking the syringe. However, 
a 3 ml syringe
 

was received, and the suspension media almost filled the syringe,
 

limiting the space for shaking and mixing, a 5 ml 
syringe should
 

be more suitable.
 



On one injection there was complain of light pain at the
 

time of the injection. On 5 injections the pain was mild, and
 
on 3 injections the pain was severe. Two subjects, each one in 

association with one of the injections complained of numbness 

or cramps on the limb of the site of the injection. In summary, 

in 11 of the 75 injections there was one form of complain 

associated to the injection. One same subject, in her 4 injec-

tions, complained of mild pain with one injection, and of 

severe pain with two of the injections. On three injections
 

the syringe got clogged with the suspension, and the shaking
 

had to be repeated.
 

Continuatio, Rates
 

20 subjects were admitted to the study. So far, only two
 

subjects have discontinued. Case Number 9, got pregnant,
 

approximately 70-75 days after receiving her third 
injection.
 

Case Number 14 discontinued for personal reasons after
 

receiving her second injection. The reminding 18 subjects are 

still active in the study. 16 of them have already received 

their 4 injections and are in the follow-up period that follows 

the last injection. The other two subjects have received their
 

4 injections and have terminated their participation in the
 

study.
 

Side Effects
 

Seven of the 20 subjects did not present any side
 



effects suring their respective observation neiiods. Four
 

subjects complained of headache.
mild Four subjects presented 

leucorrhea. Two 
subjects in each category complained of pains
 

in the limbs, pelvic pain, skin rash, amenorrhea, and
 

prolonged bleeding. One subject in 
each category complained
 

of nausea and dizziness, nervousness, a watery breast
 

secretion, 
and mastalgia. One subject presented asymptomatic
 

bacteriuria. Table 2. Only one subject considered withdrawing
 

of the study because of the side effects; she presented a
 

limb pain, most likely of muscular origin, that she
 

attributed to the 
injection; upon explanation she continued
 

in the study.
 

Effects on the Menstrual Cycle
 

The effects on the menstrual cycle are presented as
 

number of days of bleeding and spotting per 30-day reference
 

periods in Table 3. Five subjects have presented fairly
 

normal menstrual cycles (Subjects 3, 8, 9, 16 and 18). Seven
 

subjects have presented amenorrhea, defined as nonbleeding
 

for 90 or more days, (Subjects 2, 4, 6, 7, 10, 
17 and 19).
 

Five subjects have presented lon nonbleedinq intervals,
 

without reaching amenorrhea, so far (Subjects 1, 5, 12, 
14
 

and 15). Six subjects have presented prolonged bleeding or
 

spotting (Subjects 1, 2, 10, 
11, 13 and 20). Three subjects
 

initiated with prolonged bleeding or spotting and 
then fell
 

in prolonged nonbleeding (Subject 1) or 
in amenorrhea
 

(Subjects 2 and 10). SuLject 11 has been bleeding or spotting
 



practically all the time since her first injection; however,
 

she has never spontaneously complained of any menstrual side
 

effect. Subject 13 has also been bleeding or spotting most of
 

the time since the first injection, but she has comolained of
 

this problem.
 

The main characteristics of the menstrual cycle are pre
 

sented in Table 4. The menstrual records for each patient are
 

included in this report.
 

Contraceptive Efficacy
 

As previously mentioned, in all the 20 subjects
 

received 77 injections. One subject got pregnant after recei-

ving her third injection, subject 9. She received her third
 

injection on 06/10/86. She had a normal menstrual cycle on
 

01/12/86. She was again seen on 06/01/87 for her fourth
 

injection, at this time a pregnancy was detected by a
 

pregnancy test and by suggestive changes in the cervix.
 



TABLE 1. DATA ON SUBJECTS PARTICIPATING IN PHASE II POLY
 

NET 90, PARFR-386M. 

DATE OF DATE OF 

CASE AGE 
LIVE 
BIRTHS 

LIVING 
CHILDREN 

FIRST 
INJECTION 

LAST IN 
JECTION. 

1 31 3 3 14-02-8r 10-11-86 

2 30 3 3 17-02-86 17-11-86 

3 33 5 4 03-03-86 01-12-86 

4 27 4 3 04-03-86 01-12-86 

5 23 2 2 10-03-86 08-12-86 

6 29 2 2 11-03-86 08-12-86 

7 29 4 4 18-03-86 15-12-86 

8 20 1 1 04-04-86 30-12-86 

9 31 3 3 09-04-86 discontinued 

10 30 5 5 15-04-86 12-01-87 

11 25 1 1 21-04-86 19-01-87 

12 26 3 3 21-04-86 19-01-87 

13 26 3 3 21-04-86 19-01-87 

14 23 1 1 21-04-86 discontinued 

15 30 3 3 23-04-86 19-01-87 

16 25 2 2 23-04-86 19-01-87 

17 , 25 2 2 02-05-86 28-01-87 

18 25 3 3 07-05-86 06-02-87 

19 24 4 4 04-06-86 02-03-87 

20 33 4 3 09-06-86 06-03-87 

MEAN 27.25 2.9 2.75 

S.D. 3.59 1.2 1.0 



TABLE 2. SIDE EFFECTS. PHASE II 


PARFR-386M.
 

SIDE EFFECTS 


No side effects. 

Headache. 


Leucorrhea. 


Lijrb pain. 

Pelvic pain. 


Skin rash. 


Amenorrhea. 


Prolonged bleeding. 


Nausea and dizziness. 


Nervousness. 


Breast discharge. 

Mastalgia. 


Asymptomatic bacteriuria. 

POLY NET 90.
 

No. SUBJECTS
 

7
 

4
 

4
 

2
 

2
 

2
 

2
 

2
 

1
 

1
 

1
 

1
 

1
 



TABLE 3. PHASE II POLY NET 
90, PARFR-386M. NUMBER OF BLEEDING OR 
SPOTTING DAYS 30-DAY REFERENCE
 

PERIODS. 

SUBJECT 1-30 31-60 61-90 
91 

120 
121 
150 

151 
180 

181 
210 

211 
240 

241 
270 

271 
300 

301 
330 

331 
360 

361 
390 

391 
420 

1 3 12 30 12 6 17 6 4 1 0 2 0 0 
2 7 12 3 7 15 0 7 14 0 0 0 0 
3 3 4 3 7 3 0 3 5 0 1 4 2 
4 3 4 1 3 6 0 0 3 0 0 0 0 
5 5 4 2 5 9 5 0 0 5 0 3 
6 4 3 2 4 1 6 0 0 0 3 0 
7 6 2 0 0 0 0 0 2 0 0 0 
8 5 4 8 3 1 3 6 4 2 15 1 
9 7 1 7 7 3 11 6 0 14 2 0 Discontinued 

10 5 13 0 21 13 15 0 0 0 0 
11 5 10 25 30 7 25 30 28 30 30 
12 3 4 11 0 5 0 3 4 3 1 
13 3 7 20 16 11 17 30 21 15 4 
14 7 3 0 3 7 17 0 Discontinued 
15 7 8 8 0 18 22 0 0 9 11 
16 6 8 0 16 0 9 6 0 8 7 
17 7 0 1 0 0 0 5 0 0 1 
18 3 4 13 4 1 16 3 6 4 9 
19 3 2 0 0 0 3 0 1 6 
20 6 15 22 12 10 17 11 8 

MEAN 4.9 6 7.8 7.5 5.8 9.15 5.8 5.2 5.3 4.9 
S.D. 1.6 4.3 9.4 8.10 5.4 8.4 8.8 7.7 7.7 7.8 



TABLE 4. MAIN CHARACTERISTICS OF THE MENSTRUAL
 

CYCLE. PHASE II POLY NET 90. PARFR-386M.
 

MENSTRUAL CHARACTERISTICS No. SUBJECTS
 

Normal cycles. 5
 

Amenorrhea. 
 7
 

Long non-bleeding interval. 5
 

Prolonged bleeding/spotting. 6
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II-	 TECHNICAL REPORT
 

A- Statement of Objectives
 

The objectives of this study to evaluate the safetyare and 

effect -on ovarian function of 30 M and 50 nq dose of the injectable 

NET b.odegiadable microcapsules. In addition pharmacokinetics will 

be studied at each dose. Services perforrred include: 

1- Selection of 20 human subjects between 18 and 35 years 

2- Treatment of 20 patients by intramuscular injection with 
two different doses of the microcapsule ( 10 each) 

3- Collection of biological samples and patient records 

4- Analysis of results 

B-	 Patient Selection Criteria 

Sterilized healthy wamn who could be follow up for 9 months, 

were asked to bo volunteers for the study. Inclusion criteria were: 

1- From 18 to 35 years of age 

2- History of regular menstrual cycles fron 23-35 days in 
lenght
 

3- Normal physical, 
 pelvic and breast examination 

4- Hemoglobin: 11 ng/dl or greater 

5- Negative pregnancy test prior to the NET injection 

C-	 Study Procedure 

This is a single center randcmly-allocated study of two dosages 

of the injectable formulation. The two dosages were randomly assigned 

to participants who do not knc, the 	dose given. 



D- Resuits Frcn Phase I Clinical Study 

Two different doses of Norethindrcne microcapsules were used 

to treat 20 volunteers at the University of Texas Health Science Center 

at San Antonio. Ten subjects received the 50 M dose of microcapsulated 

Norethindrone, and ten subjects received 30 rml dose.a The micrcaopsules 

were injected on day 3 to 6 of the nenstrual cycle. Following treatment 

blood samples were obtained biweekly. Serum levels of estrogjen, prcges

terone and NET were mesured by radioinmunoassay. Endometrial biopsies 

were obtained fron each subject before and theduring treatment, in 

order to evaluate the effects of continuous norethindrone on the
 

endometrium. High-density lipoproteins in the serum, were rresured 

before and after the treatment to evaluate the effects of continuous 

Norethindrone on the serum lipid profile. Daily records on menstrual 

bleeding were kept by each patient in a dairy. 

Tables 1 - 20 lists the serum levels of estropen, progesterone 

and norethindrone for the 20 volunteers. Of the patients that received 

30 mg of Norethindrone, 2 had anovulatory cycles for the 3 months post

treatment, 7 had anovulatory cycles for the first two months post-treatment 

and one was anovulatory only one month. After receiving 50 Mg of Nore

thindrone five subjects were ano,lator for three ronths post-treatment, 

four for the first two months and one for the first month post-treatment. 

All 7 patients that were anovulatory for 3 consecutive months after the 

NET injection ( 2 injected with 30 mg and 5 injected with 50 rg),recovered 

ovulatory function within 120 days frr)n the drug administration. 



Endmetrial biopsies obtained during the luteal phase of the 

control cycle were all secretory. .hdcretrial bieosies obtained day 

63 after the iniection, shcAed a variable prcestational effect. 

See table 21). 

Irregular vaginJa] bleeding was associated whith the anovilatory 

cycles. Number of bleeding and spotting days poer 30 day period before 

and after NET administration are presented in table 22. 

No significant changes were observed in SMIC 24, LIL, I{DL, 

Urine analysis values. Control mean heroglobin concentration values 

were not significantly different from mean values obtained after 

the injections. 

E- ANALYSIS OF RESULTS 

Norethindrone blood levels followed a biphasic shaped curve 

observed before with injections of microcapsules containing high 

dosages. There was an initial rise with values peaking whithin 4 

days from injection. A continuous descending slope was initiated 

then, interrupted by a seccnd rise occurring 25 to 30 days after 

drug adninistration in patients that received 50 mgq and 35-40 days 

in patients that received 30 mg. Individual serum NET values varied 

widely for both dosages. Values became not significant between 110

130 days ost-injection. 

Ovulation as assessed by P4 levels of more than 3 ng/ml and 

the existance of a time related menstrual period occurred in a signif

icant proportion of the analysed cycles. If we divide the 90 days 



following the in.]j- Lun in three 30 day periods or cycles; in 

30% of those time periods we can encounter progesterone values 

suggestive of ovulation when patients were injected whith 30 

rrg. This percentage dropped to 20 in patients injected whith 

50 rg. 

'Although NI as a contraceptive agent act at different 

levels of the genital tract the ovulatory rates observed in this 

phase I may be inccnmatible whith an acceptable pregnancy risk. 

Bleeding irregularities followed the same pattern observed 

in previous phase I trials,using NET microcapsules; u-nd consis

ted mainly of spotting associated whith the anovulatory periods. 

This was not associated whith significant changes on hemoglobin. 

Cervical nucus checks perfored as per protocol design did 

not contribute significant information. The exa<s were performed 

at fixed dates and not in relation to possible ovarian activity
 

(i.e. presence of a follicle). For this reason we can not say if in the 

ovulatory cycles the mcus was not estrogenic around the time of 

ovulation.
 



Table 1 

Patient LV ( # 20) 

66 Kg 

Date 


1-7-86 

1-10-86 

1-14-86 
1-17-86 

1-21-86 

1-24-86 

1-28-86 

1-31-86 
2-4-86 

2-5-86 

2-6-86 

2-7-86 

2-11-86 

2-14-86 

2-18-86 

2-21-86 

2-25-86 

2-28-86 

3-4-86 

3-7-86 

3-11-86 

3-14-86 

3-18-86 

3-21-96 

3-25-86 

3-28-86 

4-1-86 

4-4-86 

4-8-86 

4-11-86 

4-15-86 

4-18-86 

4-22-86 

4-29-86 

5-2-86 

5-6-86 

5-9-86 

5-16-86 

5-20-86 


E2 


(ng/ml) 

0.014 

0.026 

0.062 
0.324 

0.051 

0.117 

0.091 

0.018 
0.013 

0.019 

0.017 

0.043 

0.028 

0.015 

0.015 

0.028 

0.014* 
0.037 

0.079 

0.046 

0.039 

0.011 

0.022 

0.021 

0.024 

0.019 

0.028 

0.024 

0.049 

0.113 

0.032 

0.156 

0.224 

0.197 

0.048 

0.052 

0.054 

0.034* 

0.090 


50 mg NET 

P4 


(ng/ml) 

0.40
 
0.51 

0.27 
0.77
 
6.61
 

10.31
 
4.21 

1.12 
0.64 

0.45 

0.44 

0.73 

0.44 

0.45 

0.35 

0.42 

0.26 

0.40 

0.24 

0.34 

0.21 

0.19* 

0.20* 

0.23* 

0.30* 

0.27* 

0.27* 

0.34* 

0.49* 

0.29* 

0.27* 

0.27* 

0.95 

0.28* 

0.28* 

0.29* 

0.30* 

0.26* 

0.30 


Date of Injection 
2-4-86 

NET
 

(ng/ml) 

-

-

-

0 
0
 
5.74
 
4.05
 
2.68
 
1.98
 
1.85
 
1.42
 
1.47
 
1.16
 
1.15
 
1.62
 
1.60
 
2.09
 
1.77
 
1.54
 
1.24
 
1.14
 
1.40
 
0.90
 
0.85
 
1.12
 
1.12
 
1.50
 
1.30
 
1.47
 
1.63
 
1.99
 
0.87
 
0.96
 
0.50
 
0.39
 



Table 1 ( cont.) 

Patient LV ( # 20) 

66 Kg 


Date 


5-23-86 

5-27-86 

5-30-36 

6-3-86 

6-6-86 

6-10-86 

6-13-86 

7-8-86 


* equal to 0 

E2 


(ng/ml) 

0.158 

0.1.20 

0.171 

0.088 

0.025 

0.048 

0.058 

0.056* 


50 mg NET 


P4 


(ng/ml) 


0.29 

1.31 

6.86 

6.57 

1.37 

0.47 

0.40 

0.62 


Date of Injection
 

2-4-86
 

NET
 

(ng/ml) 

0.38
 
0.30
 
0.40
 
0.19
 
0.17
 
0.15
 
0.15
 
0.00
 



Table 2 

Patient CM (# 19) 

48 Kg 


Date 


1-6-85 
1-10-86 

1-14-86 

1-17-86 
1-21-86 

1-24-86 

1--28-86 
1-31-86 
2-4-86 

2-5-86 

2-6-86 
2-14-86 
2-18-86 

2-21-86 
2-25-86 
2-28-86 

3-4-86 

3-7-86 
3-11-86 

3-14-86 

3-18-86 

3-21-86 

3-25-86 

3-28-86 
4-1-86 

4-4-86 

4-8-86 

4-11-86 

4-15-86 

4-18-86 

4-22-86 

4-29-86 

5-2-86 

5-6-86 
5-9-86 

5-13-86 

5-16-86 

5-20-86 
5-23-86 

5-27-86 
5-30-86 

6-3-86 

7-1-86 


* equal to 0 

E2 

(ng/nl) 

0.017 
0.035 

0.111 

0.082 
0.052 

0.118 

0.063 
0.015 
0.049 

0.019 

0 
0.023 
0.052 

0.150 
0.205 
0.157 

0.084 

0.168 
0.135 

0.157 

0.115 

0.057 

0.167 

0.145 
0.160 

0.074 

0.066 

0.082 

0.090 

0.156 
0.224 
0.197 
0.112 

0.029 
0.041 

0.195 

0.265 

0.098 
0.101 

0.040 
0.031* 

0.074 

0.122 


30 mg NET 


P, 

(ngm) 

0.22 
0.06 

0.00 

0.54 

10.29 

18.].2 

3.84 
0.65 
0.23 

0.87 

0.87 
0.01 
0.02 

0.05 
0.04 
0.01 

0.09 

0.25 
0.54 

0.71 

0.25 

0.19* 

0.26 

0.71 
0.30 

0.27* 

0.27* 

0.27* 

0.27* 

0.31* 
0.27* 
4.86 
4.24 

0.29* 
0.29* 

0.29* 

0.35* 

6.2 

11.7 
1.3 
0.16* 

0.14* 

0.14* 


Date of Injection
 

2-4-86 

NET
 
(ng/ml) 

-

-

-
-

-

-
0.00 
2.06
 

)8.21
 
'8.12 

2.74 
2.18
 
1.35 
1.49 
1.32
 
1.02
 
0.82 
0.90
 
0.66
 
0.60
 
0.64
 
0.60
 
0.42 
0.31
 
0.56
 
0.27
 
0.37
 
0.34
 
0.65 
0.38 
0.48 
0.25
 
0.28 
0.23
 
0.13
 
0.12
 
0.25 
0.19
 
0.10 
0.09
 
0.12
 
o.17
 



Table 3 

Patient CC\ ( # 18) 

65 Kg 


Date 


1-10-86 

1-14-86 
1-17-86 

1-21-86 
1-23-86 

1-27-86 
1-31-86 

2-4-86 
2-5-86 

2-6-86 

2-7-86 

2-10-86 

2-13-86 

2-17-86 

2-20-86 

2-24-86 

2-27--86 

3-4-86 
3-11-86 

3-7-86 

3-14-86 

3-19-86 

3-24-86 

3-28-86 

3-31-86 

4-3-86 
4-8-86 
4-10-86 

4-14-86 

4-17-86 

4-22-86 

4-24-86 
4-28-86 

5-2-86 

5-6-86 
5-9-86 
5-13-86 

5-15-86 
5-19-86 

5-22-86 


E2 


0.015 

0.012 
0.061 

0.022 
0.095 

0.128 
0.032 

0.012 
0.012 
0.003 
0.015 
0.013 
0.014 
0.161 

0.336 

0.776 

0.470 

0.059 
0.012* 

0.012* 

0.005* 

0.005* 

0.005* 

0.019* 

0.019* 

0.019* 
0.019* 
0.019* 

0.019* 

0.019 

0.015 

0.036 
0.115 

0.198 

0.432 
0.628 
0.191 

0.062 
0.087 

0.123 


50 mg NET 


P4 


0.15
 
0 
0 

0.70 
4.91 

8.88 
2.14 

0.18 
0.03 
0 
0 
0 
0 
0.03 

0 

0.12 

0 

0 
0 

0.03 

0.09* 

0.09* 

0.19* 

0.27* 

0.27* 

0.31* 
0.40 
0.27* 

0.27* 

0.27* 

0.27* 

0.56 
0.27* 

0.29* 

0.29* 
0.29* 
0.29* 

0.16* 
0.19* 

0.16* 


Date of Injection
 
2-4-86 

NET
 

-
-

-
-

-
0
 
0
 
3.38 
3.29 
2.32 
1.51 
1.35 
1.09
 
0.94
 
1.04
 
1.52
 
1.70 
3.40
 
2.01
 
2.13
 
2.32
 
2.10
 
1.41
 
1.68
 
2.49 
2.44 
2.50
 
2.87
 
2.55
 
1.71 
1.35 
0.98 
0.64 
0.49 
0.44 
0.34 
0.35 
0.24
 
0.18
 



Table 3 ( Cont.) 

Patient CMK ( # 18) 

65Kg 

Date E 
(nDal) 

5-27-86 0.089 
5-30-86 0.031 
6-2-86 0.062 
6-5-86 0.196 
6-27-86 0.048 

50 mg 

P 
(ngml) 

0.16* 
0.16* 
0.22* 
0.14* 
0.14* 

Date of Injection 

2-4-86 

Nr 

(ng/ml) 

0.29 
0.12 
0.40 
0.11 
0 

* equal to 0 



Table 4 

Patient TS ( # 17) 

68 Kg 


Date 


1-14-86 

1-17-86 

1-21-86 

1-23-86 

1-27-86 

1-30-86 

2-5-86 

2-7-86 

2-10-86 

2-11-86 

2-12-86 

2-13-86 

2-18-86 

2-20-g6 

2-24-86 

2-27--86 

3-4-86 

3-6-86 
3-12-86 

3-14-86 
3-17-86 
3-20-86 

3-25-86 

3-27-86 

3-31-86 

4-3-86 

4-7-86 

4-10-86 

4-16-86 

4-17-86 

4-22-86 

4-24-86 

4-28-86 

5-1-86 

5-8-86 

5-12-86 

5-15-86 

5-19-86 

5-27-86 

5-30-86 


EP 

(ng/ml) 


0.012 

0 

0.025 

0.119 

0.109 

0.078 

0.071 

0.046 

0.022 

0.017 

0.019 

0.018 

0.067 

0.138 

0.196 

0.075 

0.045 

0.035 
0.018* 

0.023 
0.091 
0.130 

0.185 

0.130 

0.117 

0.027 

0.032 

0.030 

0.039 

0.026 

0.029 

0.092 

0.258 

0.289 

0.063 

0.076 

0.038 

0.065 

0.076 

0.031* 


30 mg 

4 

(ng/rnl) 

0.44
 
0.09
 
0.09
 
0
 
1.00
 
9.76
 
6.85 

4.44 

0.31 
0.28 

0.22 

0.15 

0.05 

0.03 

0.96 

5.05 

5.93 

8.56 
0.25* 

0.22 
0.19* 
0.19* 

0.37* 

0.28* 

0.34* 

0.27* 

0.27* 

0.28* 

0.27* 

0.27* 

0.27* 

0.27* 

0.34 

0.55 

0.29* 

0.29* 

0.21* 

0.34 

0.27* 

0.17* 


Date of Injection
 
2-10-86
 

T
 

(ng/ml) 

-

0
 
0 
3.30
 
1.59
 
0.87
 
0.50
 
0.39
 
0.68
 
0.62
 
0.66
 
0.60 
0.74
 
0.96 
0.87 
0.83
 
0.70
 
0.95
 
3.17
 
0.78
 
0.86
 
1.23
 
0.91
 
0.72
 
0.71
 
0.55
 
0.52
 
0.36
 
0.23
 
0.20
 
0.15
 
0.13
 
0.11
 
0.11
 



Table 4 

Patient TS 

68 Kg 

Date 

6-2-86 
6-5-86 
6-9-86 
6-25-86 

( # 17) 

E2 

(ng/ml) 

0.145 
0.124 
0.039 
0.031 

30 mg NET 

P4 

(ng/ml) 

0.17* 
0.26 
2.30 
0.21* 

Date of Injection 

2-10-86 

NET 

(ng/ml) 

0.07* 
0.11 
0.10 
0 

* equal to 0 



Table 5 

Patient DIJ ( # 16) 

67 Kg 


Date 


1-21-86 

1-24-86 

1-28-86 

1-31-86 

2-4-86 

2-7-86 

2-11-86 

2-12-86 

2-13-86 

2-14-86 

2-18-86 

2-21-86 

2-25-86 

2-28-86 

3-4-86 

3-7-86 

3-14-86 

3-18-86 

3-21-86 

3-24-86 

4-4-86 

4-8-86 

4-11-86 

4-15-86 

4-18-86 

4-22-86 

5-2-86 

5-6-86 

5-9-86 

5-11'-86 

5-16-86 

5-20-86 

5-23-86 

5-27-86 

5-30-86 

6-3-86 

6-6-86 

6-10-86 

7-15-86 


* equal to 0 

E2 


(ng/ml) 


0.194 

0.102 

0.076 

0.053 

0.036 

0.076 

0.056 

0.026 

0.062 

0.062 

0.095 

0.108 

0.020* 

0.028 

0.031 

0.049 

0.030 

0.059 

0.076 

0.078 

0.109 

0.041 

0.064 

0.044 

0.034 

0.105 

0.383 

0.286 

0.326 

0.336 

0.198 

0.293 

0.126 

0.199 

0.094 

0.056 

0.059 

0.058 

0.109 


50 mg NET 


P4 


(ng/ml) 


0.51
 
0.39
 
0.32
 
0.43
 
0.47
 
0.30 

1.37 

2.59 

5.19 

9.65 


20.97 

12.78 

0.74 

0.46 

0.17 

0.35 

0.35 

0.59 

1.07 

0.50 

0.89 

0.59 

2.91 

0.87* 

0.28* 

0.40* 

1.41 

0.55 

0.60 

0.47 

0.99 

0.54 

1.20 

1.32 

0.71 

1.06 

0.86 

0.60 


15.75 


Date of Injection
 
2-11-86
 

NET
 

(ng/ml)
 

-

0
 

"4.98
 
)4.59
 
4.15
 
1.33
 
1.30
 
2.69
 
2.79
 
1.92
 
2.00
 
1.95 
1.55
 
1.21
 
1.50
 
2.12
 
1.08
 
1.05
 
1.15
 
1.33
 
1.00
 
0.45
 
0.30
 
0.19
 
0.17
 
0.10
 
0.11
 
0.11
 
0.10
 
0.10
 
0.09
 
0
 
0
 
0
 



Table 6 

Patient LO (#15 

54 Kg 

Date 


1-10-86 

1-14-86 

1-17-86 
1-21-86 

1-24-86 

1-28-86 
1-31-86 
2-4-86 

2-7-86 

2-10-86 
2-11-86 
2-12-86 

2-13-86 

2-18-86 

2-21-86 

2-25-86 
2-28-86 
3-4-86 

3-7-86 
3-11-86 

3-14-86 
3-21-86 

3-25-86 
3-28-86 
4-1-86 
4-4-86 

4-8-86 

4-11-86 

4-15-86 

4-22-86 
4-24-86 

4-28-86 

5-2-86 

5-6-86 
5-9-86 

5-13-86 

5-16-86 

5-19-86 
5-22-86 

5-27-86 
5-29-86 

E2 


(ng/ml) 

0.010 

0.015 

0.021 
0.028 

0.112 

0.034 
0.089 
0.075 

0.002 

0.005 
0.009 
0.004 

0.022 

0.005 

0.016 

0.031 
0.205 
0.069 

0.098 
0.126 

0.011 
0.011 

0.005* 
0.019* 
0.019* 
0.019* 

0.019* 

0.019* 

0.024 

0.018 
0.018 

0.028 

0.018* 

0.034 
0.017* 

0.043 

0.049 

0.155 
0.165 

0.102 
0.150 

30 mg NET 

P4 


(ng/ml) 

0.01
 
0
 
0 
0.01
 
0
 
2.67 
6.51 
5.77
 
0.81 

0.01 
0.02 
0.02 

0.09 

0.03 

0.04 

0.16 
0 
4.00 

7.96 
6.65 

0.90 
0.20* 

0.19* 
0.27* 
0.27* 
0.27* 

0.27* 

0.27* 

0.27* 

0.27* 
0.27* 

0.27* 

0.29* 

0.40 
0.29 

0.29* 

0.16* 

0.16* 
0.59 


10.20 
8.87 

Date of Injection 
(2-11-86) 

NET
 

(ng/ml) 

-

0 
0.15 
2.40
 
1.93
 
0.62
 
0.34
 
0.19 
0.19 
0.26
 
0.46 
0.68
 
0.8O 
1.05 
0.92 
1.13 
0.99 
0.81
 
0.86
 
1.03 
1.48
 
1.58 
1.56 
1.06
 
0.80
 
0.46 
0.38
 
0.16
 
0.22
 
0.19 
0.24
 
0.12 
0.15 



Table 6 ( Cont.) 

Patient LO 

54 Kg 

(# 15) 

Date E2 

(ng/ml) 

6-2-86 
6-5-86 
6-10-86 
7-10-86 

0.050* 
0.032 
0.030 
0.028* 

* equal to 0 

30 mg NET 

P 4 

(ng/ml) 

3.78 

0.24 

0.14* 

0.14* 


Date of Injection 
(2-11-86) 

NET 

(ng/ml) 

0.13
 
0..7
 
0.09
 
0 



Table 7 

Patient CA (# 14) 

52 Kg 

Date 


1-14-86 
1-17-86 
1-21-86 
1-23-86 
1-27-86 

1-31-86 

2-3-86 
2-5-86 

2-10-86 
2-14-86 

2-15-86 

2-16-86 

2-18-86 

2-20-86 

2-25-86 

2-28-86 
3-5-86 
3-12-86 

3-14-86 

3-18-86 

3-21-86 
3-24-86 

3-27-86 

4-1-86 
4-3-86 

4-7-86 
4-10-86 

4-15-86 

4-18-86 

4-24-86 

4-28-86 

5-1-86 

5-5-86 

5-8-86 
5-12-86 
5-15-86 

5-19-86 

5-22-86 

5-27-86 


E2 


(ng/ml) 

0.012 
0.016 
0.034 
0.159 
0.235 

0.178 

0.157 
0.210 

0.026 
0.015 

0.008 

0.038 

0.028 

0.049 

0.090 

0.107 
0.140 
0.164 

0.294 

0.036 

0.039 
0.031 

0.020* 

0.019* 
0.035 

0.043 
0.020* 

0.025 

0.010* 

0.034 

0.010 

0.033 

0.039 

0.018* 
0.027 
0.034 

0.044 

0.073 

0.191 


50 mg NET 

24 


(ng/ml) 

0.20 
0.24 
0.14 
0.09 
1.09 


15.38 

14.26 
17.45
 
2.13 
0.33 

0.44 

0.12 

0.19 

0.11 

0.08 

0.06 
0.14 
0.19* 

0.21 

0.18* 

0.33 
0.18* 

0.34* 

0.27* 
0.27* 

0.27* 
0.27* 

0.27* 

0.32* 

0.35* 

0.27* 

0.29* 

0.29* 

0.29* 
0.29* 
0.29* 

0.34* 

0.27 

0.16* 


Date of Injection 
(2-14-86) 

NET
 

(ng/ml) 

-

-

-

-

-

-

-

-
0
 
3.92
 
2.47
 
2.56
 
1.33
 
0.65
 
0.75 
0.47 
0.52
 
0.73
 
0.94
 
1.96 
3.01
 
3.53
 
3.09 
4.18
 
4.65 
5.17
 
5.15
 
6.11
 
8.09
 
6.35
 
4.05
 
3.18
 
1.89 
1.19 
1.18
 
0.80
 
0.50
 
0.26
 



Table 7 ( Cont.) 

Patient CA (# 14) 

52 Kg 

Date 


5-30-86 
6-3-86 
6-5-86 

6-12-86 

6-13-86 

6-16-86 


* equal to 0 

50 mg NET 

E2 


(ng/ml) 

0.578 
0.214 
0.275 

0.023 

0.062 

0.053 


P4 


(ng/ml) 

0.48 
12.40 
15.57 

2.21 

1.21 

0.33 


Date of Injection 
(2-14-86) 

NET 

(ng/ml) 

0.22 
1.33 
0.21
 
0.19
 
0.23
 
0.19
 



Table 8 

Patient DA (#13) 

70 Kg 

Date 


1-21-86 

1-24-86 
1-28-86 

1-31-86 
2-4-86 
2-7-86 

2-11-86 
2-14-86 

2-15-86 

2-16-86 

2-17-86 

2-21-86 

2-25-86 

2-28-86 

3-4-86 
3-7-86 

3-11-86 
3-14-86 

3-18-86 

3-21-86 

3-25-86 

3-28-86 

4-1-86 

4-4-86 
4-8-86 

4-15-86 

4-18-86 

4-22--86 

4-29-36 

5-2-86 
5-6-86 

5-9-86 
5-13-86 

5-16-86 

5-20-86 
5-23-86 

5-27-86 

5-30-86 


E2 


(ng/ml) 

0.014 

0.086 
0.080 

0.092 
0.074 
0.044 

0.014 
0.038 

0.164 

0.174 

0.197 

0.387 

0.755 
0.590 

0.096 
0.324 

0.202 
0.040 

0.044 

0.078 

0.027 

0.037 

0.026 

0.021 
0.081 

0.328 

0.366 
0.063 
0.109 

0.110 
0.101 

0.135 
0.140 

0.063 

0.094 
0.273 

0.109 

0.150 


30 mg NET 

P4 


(ng/ml) 

0.24
 
0.09 
0.28
 
7.91 
5.53 
2.77 

0.15 
0.52 

0.34 

0.36 

0.22 

0.39 

0.24 

0.21 

0.08 
0.25 

0.14 
0.57 

0.25* 

0.31 

0.19* 

0.79 

0.27* 

0.42 
0.41 

0.35* 

0.39* 
0.27* 
0.27* 

0.37 
0.29* 

0.55 
0.29 

0.53 

0.28* 
0.31 

3.46 

8.37 


Date of Injection 

(2-14-86) 

NET
 

(ng/ml) 

-

0 
0.11
 
1.14
 
1.19
 
0.83
 
0.54
 
0.70
 
0.73
 
0.75 
0.75
 
0.65 
0.67
 
0.69
 
1.51 
1.12
 
1.73
 
1.11 
1.26 
1.38
 
1.21
 
1.11 
1.00 
1.07
 
0.80 
0.47
 
0.32 
0.29
 
0.27
 
0.29 
0.34
 
0.16
 
0.21
 



Table 8 (Cont.) 

Patient DA ( # 13) 

70 Kg 30 mg NET Date of Injection 
2-14-86) 

Date E2 P4 NET 

(ng/ml) (ng/ml) (ng/ml) 

6-3-86 0.072 4.24 0.15 
6-6-86 0.034 0.67 0.13 
6-10-86 0.048 0.23* 0 
6-13-86 0.091 0.32 0.10 
7-1-86 0.017 0.58 0.08 

* equal to 0 



Table 9 

Patient S ( # 12) 

78 KG 50 mxg NET 

Date E2 

(ng/ml) 
P4 

(ng/ml) 

1-6-86 
1-10-86 
1-14-86 
1-17-86 
1-21-86 
1-24-86 
1-28-86 
1-31-86 
2-4-86 
2-7-86 
2-11-86 
2-14-86 
2-15-86 
2-16-86 
2-17-86 
2-21-86 
2-25-86 
2-28-86 
3-7-86 
3-11-86 
3-14-86 
3-18-86 
3-21-86 
3-25-86 
3-28-86 
4-1-86 
4-4-86 
4-8-86 
4-11-86 
4-15-86 
4-18-86 
4-22-86 
4-29-86 
5-2-86 
5-6-86 
5-9-86 
5-13-86 
5-16-86 

0.011 
0.013 
0.006 
0.015 
0.033 
0.291 
0.053 
0.063 
0.066 
0.016 
0.014 
0.017 
0.018 
0.018 
0.020 
0.030 
0.025 
0.079 
0.127 
0.137 
0.047 
0.009* 
0.016 
0.006* 
0.032 
0.020* 
0.031 
0.032 
0.021* 
0.029 
0.026 
0.022 
0.024 
0.044 
0.021* 
0.028 
0.039 
0.055 

0.09 
0.18 
0 
0.17 
0.22 
0.91 
5.53 

10.20 
5.16 
0.61 
0.76 
0.14 
0.08 
0.21 
0.33 
0.18 
0.23 
0.13 
1.08 
0.67 
0.22 
0.19* 
0.19* 
0.19* 
0.27* 
0.27* 
0.27* 
0.36 
0.27* 
0.27* 
0.27* 
0.33* 
0.27* 
0.35 
0.29* 
0.28* 
0.29* 
0.35* 

Date of Injection
 
(2-14-86)
 

NET
 

(ng/ml)
 

-

-


-

0
 
0.65
 
0.51
 
0.52
 
0.56
 
0.56
 
3.19 ** 
0.81
 
0.79
 
0.65
 
0.69
 
0.54
 
0.44
 
0.36
 
0.32
 
0.35
 
0.31
 
0.28
 
0.32
 
0.47
 
0.73
 
0.59
 
0.42
 
0.51
 
0.60
 
0.38
 
0.39
 



Table 9 ( Cont.) 

Patient S ( # 12) 

78 Kg 
 50 mg NET 

Date 
 E2 
 P4 


(ng/ml) (ng/ml) 

5-20-86 0.053 
 0.16* 

5-23-86 
 0.042 
 0.21* 

5-27-86 
 0.060 
 0.16* 

5-30-86 
 0.071 
 0.16* 

6-3-86 
 0.047 
 0.26 

6-10-86 
 0.056 
 0.17 

6-13-86 
 0.040 
 0.14* 

8-5-86 
 0.259 
 0.50 


* equal to 0 

** original value: 3.19, . Was repeated, new value: 0.72 

Date of Injection 

(2-14-86)
 

NET
 

(ng/ml)
 

0.33
 
0.26
 
0.11
 
0.19
 
0.13
 
0.18
 
0
 

0.11
 



Table 10 

Patient RG (#11) 

55 Kg 

Date 

1-14-86 

1-16-86 
1-21-86 

1-24-86 
1-28-86 

1-31-86 
2-4-86 
2-7-86 
2-11-86 

2-14-86 
2-15-86 

2-16-86 
2-17-86 
2-21-86 

2-25-86 
2-28-86 
3-4-86 

3-7-86 
3-11-86 

3-14-86 

3-18-86 

3-21-86 

3-25-86 
3-28-86 

4-1-86 
4-4-86 
4-8-86 

4-11-86 
4-15-86 
4-18-86 
4-22-86 
4-29-86 

5-2-86 
5-6-86 
5-9-86 
5-16-86 
5-20-86 
5-22-86 
5-23-86 
5-27-86 
5-30-86 

E2 


(ng/ml) 

0.018 

0.025 
0.032 

0.106 
0.265 

0.101 
0.177 
0.239 
0.055 

0.042 
0.029 

0.028 
0.029 
0.029 

0.089 
0.206 
0.070 

0.070 
0.081 

0.059 

0.018 

0.019 

0.036 
0.039 

0.050 
0.039 
0.063 

0.029 
0.135 
0.382 
0.311 
0.114 

0.163 
0.136 
0.161 
0.213 
0.041 
0.056 
0.085 

0.140 

0.075* 


30 mg NET 

P4 


(ng/ml) 

0.31 

0.49 
1.00 

0.43 
0.79
 
8.74 

20.13 
23.07 
1.83 

0.60 
0.58 

0.81 
0.87 
0.97 

0.55 
0.30 
3.77 

5.72 
9.54 

7.08 

0.59 

0.60 

0.69 
0.41 

0.59 
0.72 
0.79 

0.53 
0.65 
0.83 
0.35* 
0.29* 

0.42 
0.30* 
0.70 
0.86 
0.93 
0.20* 
1.06 

2.18 

0.77 


Date of Injection 
(2-14-86) 

NET
 

(ng/ml) 

-

-
-


-
0
 
0 
0.83
 
1.05 
0.77 
0.37
 
0.28 
0.30 
0.53
 
0.65 
1.22
 
1.07
 
1.17 
1.03
 
1.04 
0.88
 
0.59 
0.51 
0.74
 
0.87 
0.78 
i.04 
1.08 
0.61
 
0.58 
0.30 
0.18 
0.17 
0.12 
0.09 
0.12
 
0.27
 
0.16
 



Table 10 ( Cont.) 

Patient MG ( # 11) 

55 Kg 30 mg NET Date of Injection 

(2-14-86) 

Date E2 P NET 
(ng/ml) (ng/ml) (ng/ml) 

6-3-86 
6-6-86 
6-10-86 
6-13-86 
7-11-86 

0.139 
0.070 
0.080 
0.072 
0.036 

1.44 
0.80 
0.91 
1.04 
1.08 

0.08 
0.15 
0.11 
0.14 
0.26 

* equal toO 



Table 11 

Patient LV ( # 10) 

66 Kg 


Date 


1-21-86 

1-24-86 

1-28-86 

1-31-86 

2-4-86 

2-7-86 

2-11-86 

2-14-86 

2-15-86 

2-16-86 

2-17-86 

2-18-86 

2-21-86 

2-25-86 

2-28-86 

3-4-86 

3-7-86 

3-11-86 

3-14-86 

3-18-86 

3-21-86 

3-25-86 

3-28-86 

4-1-86 

4-8-86 

4-11-86 

4-15-86 

4-18-86 

4-22-86 

4-29-86 

5-2-86 

5-6-86 

5-13-86 

5-16-86 

5-20-86 

5-23-86 

5-27-86 

6-3-86 

6-6-86 

6-10-86 

6-13-86 

6-20-86 


* equal to 0 

50 mg 

E2 


0.044 

0.142 

0.059 

0.095 

0.113 

0.035 

0.022 

0.055 

0.080 

0.103 

0.113 

0.130 

0.092 

0.219 

0.520 

0.148 

0.068 

0.050 

0.045 

0.032 

0.044 

0.030 

0.031 

0.019* 

0.019* 

0.019* 

0.019* 

0.023 

0.040 

0.145 

0.133 

0.030 

0.032 

0.032* 

0.075 

0.414 

0.066* 

0.141 

0.358 

0.120 

0.135 

0.033 


NET 


P4 


0.24
 
0.25
 
2.00
 

14.81 

14.20 

3.97 

0.36 

0.42 

0.18 

0.06 

0.15 

0.19 

0.26 

0.25 

0.39 

0.43 

0.21 

0.09 

0.24 

0.19* 

0.20* 

0.19* 

0.55 

0.53 

0.33 

0.27* 

0.46 

0.27* 

0.32* 

0.27* 

0.29* 

0.29* 

0.29* 

0.30* 

0.16* 

0.31 

0.22 

0.33 

0.71 

6.43 

9.45 

0.45 


Date of injection
 
(2-14-86)
 

NET
 

-

-
-

0
 
0
 
2.08
 
2.41
 
2.74
 
3.47
 
2.51
 
0.79
 
1.04
 
0.64
 
0.84
 
0.81
 
0.86
 
1.43
 
2.60
 
1.79
 
2.89
 
2.32
 
2.81
 
1.92
 
1.80
 
2.00
 
1.34
 
1.51
 
1.35
 
1.70
 
1.39
 
1.71
 
0.99
 
0.90
 
0.78
 
0.59
 
0.57
 
0.42
 
0.33
 
0.22
 



Table 12 

Patient 1C ( # 9) 

54 Kg 30 mg NET 

Date E2 P4 

(ng/ml) (ng/mi) 

1-28-86 0.027 0.07 
1-31-86 0.060 0.30 
2-4-86 0.147 0.33 
2-7-86 0.119 4.45 
2-11-86 0.096 9.52 
2-14-86 0.018 0.56 
2-21-86 0.020 0.48 
2-22-86 0.022 0.16 
2-23-86 0.028 0.12 
2-24-86 0.029 0.15 
2-28-86 0.119 0.33 
3-4-86 0.085 0.31 
3-11-86 0.142 0.43 
3-14-86 0.156 0.21* 
3-18-86 0.013 0.19* 
3-21-86 0.043 0.25* 
3-25-86 0.016 0.25* 
3-28-86 0.019* 0.75 
4-1-86 0.025 0.32* 
4-4-86 0.027 0.65 
4-8-86 0.047 0.44 
4-11-86 0.053 0.38 
4-15-86 0.049 0.27* 
4-18-86 0.150 0.27* 
4-22-86 0.133 0.31* 
4-29-86 0.050 0.30* 
5-2-86 0.038 0.59 
5-6-86 0.037 0.29* 
5-9-86 0.060 0.39 
5-13-86 0.030 0.29* 
5-16-86 0.051 0.59 
5-20-86 0.059 0.34 
5-23-86 0.031* 0.49 
5-27-86 0.050 0.75 
5-30-86 0.078 0.28 
6-3-86 0.068 0.56 
6-6-86 0.103 1.80 

Date of Injection
 
(2-21-86) 

NET
 

(ng,/ml) 

-
-

-
-

-

-

0 
1.53
 
1.68
 
1.37
 
1.42
 
0.50
 
0.70
 
0.62
 
0.64
 
1.55
 
1.28
 
1.50
 
1.40
 
1.26
 
1.08
 
1.46
 
1.05
 
1.09
 
1.18
 
0.98
 
1.30
 
1.27
 
0.86
 
0.70
 
0.51 
0.57
 
0.30
 
0.44
 
0.29
 
0.15
 
0.15
 



Table 12 

Patient RC (# 9) 

54 Kg 

Date 

6-10-86 
6-13-86 
6-17-86 
6-20-86 
7-8-86 

E2 

(ng/rnl) 

0.066 
0.134 
0.235 
0.047 
0.073 

30 mg NET 

P4 

(ng/ml) 

1.95 
1.34 
0.59 
2.60 
0.61 

Date of Injection 
(2-21-86) 

NET 

(ng/ml) 

0.24 
0.27 
0.32 
0.19 
0 

* equal to 0 



Table 13 

Patient MP (#8) 

85 Kg 

Date 

2-18-86 

2-21-86 
2-25-86 
2-28-86 

3-4-86 
3-7-86 

3-11-86 
3-12-86 

3-13-86 

3-14-86 

3-18-86 

3-21-86 
3-25-86 
4-1-86 
4-4-86 
4-8-86 

4-11-86 

4-15-86 

4-18-86 

4-22-86 
4-29-86 

5-2-86 

5-6-86 
5-9-86 
5-13-86 
5-16-86 

5-20-86 

5-23-86 

5-27-86 

5-30-86 
6-3-86 

6-6-86 
6-10-86 
6-17-86 
6-20-86 
6-24-86 

6-27-86 
7-1-86 


* equal to 0 

E.2 

,ng/ml) 

0.015 

0.038 
0.024 
0.041 

0.048 
0.030 

0.012* 
0.005* 

0.009 

0.015 

0.030 

0.138 
0.13.7 
0.060 
0.027 
0.019* 

0.023 

0.034 

0.133 

0.226 
0.055 

0.132 

0.123 
0.149 
0.120 
0.054 

0.138 

0.063 

0.073 

0.054-
0.029 

0.031 
0.054 
0.047 
0.071 
0.095 

0.060 
0.025 


50 mg NET 

P4 
(ngiml) 

0.09 
0.17 
0.76 
9.29
 

22.31 
15.48 

2.00 
0.84 

0.21* 

0.95 

0.18* 

0.23* 
1.79 

10.49 
4.47 
0.60 

0.27* 

0.27* 

0.27* 

0.27* 
0.27* 

0.49 

0.29* 
0.29* 
0.30* 
0.28 

0.39 
0.16* 

0.70 

0.19 
0.24 

0.17 
0.25 
2.44 

11.54 
15.71 

5.82 
0.41 


Date of Injection 
(3-11-86) 

NET 
(ng/ml) 

-
0
 
0 
1.52
 
1.25
 
1.45
 
0.64
 
0.77 
0.73 
1.08 
3.68 
1.21
 
1.16 
5.59
 
1.51 
1.48 
1.03 
0.97
 
0.88 
0.89 
0.70 
0.60
 
0.96
 
1.03
 
1.05
 
0.59 
0.59
 
0.45 
0.35 
0.18
 
0
 
0.17
 
0.12 
0.12
 



Table 14 

Patient SM (# 7) 

71 Kg 

Date E2 

(ng/ml) 

2-18-86 0.076 
2-21-86 0.177 
2-24-86 0.080 
3-6-86 0.035 
3-i1-86 0.026 
3-13-86 0.078 
3-14-86 0.085 
3-15-86 0.054 
3-16-86 0.056 
3-21-86 0.057 
3-25-86 0.089 
3-31-86 0.053 
4-3-86 0.056 
4-7-86 0.063 
4-11-86 0.094 
4-14-86 0.082 
4-17-86 0.097 
4-22-86 0.026 
4-24-86 0.036 
4-28-86 0.092 
5-2-86 0.377 
5-6-86 0.933 
5-9-86 '1 0.882 
5-1.3-86 0.140 
5-1.5-86 0.090 
5--19-86 0.162 
5-22-86 0.129 
5-27-86 0.050 
5-30-86 0.036 
6-5-36 0.170 
6-9-86 0.061 
6-12-86 0.099 
6-17-86 0.080 
6-19-86 0.019 
6-24-86 0.053 
6-27-86 0.115 
6-30-86 0.153 
7-9-86 0.083 
7-16-86 0.028* 

*equal to 0 

30 mg NET 


P4 


(ng/ml) 


0.30
 
0.77
 
4.61
 
6.79 

0.26 

0.22* 

0.52 

4.73 

5.09 


12.39 

10.72 

0.61 

0.31 

0.57 
9.55 


11.96 

6.87 

0.43 

0.41* 

0.30* 

0.37 

0.94 

0.38 

0.28* 

0.25* 

0.29 

0.24 

0.16 

0.16* 

1.66 

8.49 


15.90 

6.94 

1.33 

0.29 

0.28 

1.48 


13.33 

0.90 


Date of Injection
 

3-13-86)
 

NET
 

(ng/ml)
 

-

0
 
0
 
1.73
 
0.71
 
0.87
 
0.46
 
0.27
 
0.22
 
2.71
 
0.34 
1.13
 
1.79
 
1.02
 
1.20
 
0.89
 
0.73
 
0.83
 
0.95
 
1.40
 
2.21
 
1.58
 
1.49
 
1.41
 
0.79
 
0.61
 
0.22
 
0.21
 
0.16
 
0
 
0.14
 
0.08
 
0.08
 
0.13
 
0.14
 
0.14
 



Table 15 

Patient M (# 6) 

61 Kg 

Date 


1-21-86 

1-24-86 

1-28-86 

1-31-86 

2-4-86 

2-7-86 

2-11-86 

2-14-86 

2-18-86 

2-21-86 

2-25-86 

2-28-86 

3-4-86 

3-7-86 

3-11-86 

3-14-86 

3-17-86 

3-18-86 

3-19-86 

3-20-86 

3-21-86 

3-24-86 

3-28-86 
4-1-86 
4-4-86 
4-8-86 
4-11-86 

4-15-86 

4-18-86 

4-29-86 

5-2-86 

5-6-86 

5-9-86 

5-13-86 

5-16-86 

5-20-86 

5-23-86 

5-27-86 

5-30-86 

6-3-86 

6-6-86 

6-10-86 

6-13-86 

6-1.7-86 

6-20-86 


E2 


(ng/rnl) 

0.021 

0.212 

0.075 

0.114 

0.147 

0.114 

0.035 

0.039 

0.063 

0.241 

0.109 

0.142 

0.122 

0.070 

0.022 

0.050 

0.101 

0.139 

0.272 

0.258 

0.413 

0.514 

0.452 
0.355 
0.093 
0.110 
0.093 

0.029 

0.068 

0.047 

0.033 

0.047 

0.034 

0.050 

0.096 

0.028* 

0.099 

0.073* 

0.041* 

0.020* 

0.020 

0.034 

0.038 

0.180 

0.198 


50 mg NET 

P4 


(ng/m.l) 

0.03
 
0.24 

1.13 


10.84 

16.05 

14.31 

1.70 

0.29 

0.21 

0.22 

7.58 


13.32 

17.37 

7.89 

0.61
 
0.32 

0.19* 

0.19* 

0.19* 

0.48 

0.31 

0.40 

0.33 
0.33 
0.47 
0.41 
0.69 

0.81 

0.27* 

0.27* 

0.29* 

0.29* 

0.29* 

0.29* 

0.16* 

0.16* 

0.16 

0.41 

0.53 

0.17* 

0.20 

0.17* 

0.17* 

0.14* 

0.16* 


Date of Injection 
(3-17-86) 

NET 

(ng/ml) 

-

-

-

-

-

-

-

-

-

-

-

-

-


-

0 
3.58
 
3.70
 
3.30
 
3.58
 
1.38
 
1.35 
1.45 
0.79 
1.59 
1.17
 
1.73
 
2.04
 
2.57
 
2.55
 
3.23
 
2.41
 
1.44
 
1.50
 
1.60
 
2.26
 
1.82
 
1.89
 
1.99
 
1.69
 
1.35
 
0.74
 
0.46
 
0.42
 



Table 1.5 ( Cont.) 

Patient WC (# 6) 

61 kg 


Date 


6-24-86 

6-27-86 

7-1-86 

7-8-86 

7-11-86 

7-15-86 

8-12-86 


* equal to 0 

E2 


(ng/ml) 


0.065 

0.134 

0.090 

0.028* 

0.028* 

0.028* 

0.119 


50 mg NET 


P4 


(ng/ml) 

3.46 

7.18 


10.10 

0.84 

0.14* 

0.43 

0.35 


Date of Injection
 

(3-17-86)
 

NET
 

(ng/l) 

0.40
 
0.25
 
0.27
 
0.13
 
0.11
 
0.12
 
0
 



Table 16 

Patient SG (# 5) 

49 Kg 

Date 


3-25-86 
3-28-86 

4-1-86 

4-4-86 

4-8-86 

4-11-86 

4-15-86 

4-18-86 

4-22-86 

4-29-86 

4-30-86 

5-1-86 

5-2-86 

5-6-86 

5-9-86 

5-13-86 

5-20-86 

5-23-86 

5-27-86 

5-30-86 

6-3-86 

6-6-86 

6-13-86 

6-17-86 

6-20-86 

6-24-86 

6-27-86 

7-1-86 

7-8-86 

7--11-86 

7-15-86 

7-18-86 

7-22-86 

7-24-86 

7-29-86 

8-1-86 

8-5-96 

8-8-86 

8-12-86 

9-10-86 


* equal to 0 

E2 


(ng/ml) 

0.140 
0.129 

0.034 

0.019* 

0.115 

0.095 

0.087 

0.192 

0.257 

0.046 

0.017* 

0.057 

0.082 

0.030 

0.069 

0.048 

0.326 

0.249 

0.126 

0.031* 

0.034 

0.020* 

0.021 

0.031 

0.149 

0.306 

0.208 

0.223 

0.028* 

0.028* 

0.028* 

0.028* 

0.028* 

0.050 

0.415 

0.235 

0.223 

0.119 

0.069 

0.150 


50 mg NET 

P4 


(ng/ml) 

19.37 
11.29
 
0.81 

0.37 

0.56 

0.37 

3.40 


15.00 

20.00 

0.34 

0.28* 

0.29* 

0.29* 

0.29* 

0.29* 

0.-29* 

0.32 

0.16* 

0.16 

0.16* 

0.19 

0.20 

0.14* 

0.14* 

0.17 

0.20* 

0.14* 

0.14* 

0.14* 

0.39 

0.62 

0.18 

0.21 

0.14* 

0.73 

3.35 

7.58 

6.69 

0.47 

0.71 


Date of Injection 
(4-29-86) 

NET
 

(ng/nl) 

-

-

-

-

-

-

-

0
 
6.64
 
2.69
 
2.28
 
1.77
 
1.24
 
1.31
 
1.43
 
1.50
 
3.56
 
3.87
 
2.60
 
2.30
 
1.70
 
1.58
 
1.63
 
1.29
 
1.48
 
1.48
 
0.81
 
0.98
 
0.97
 
0.56
 
0.54
 
0.71
 
0.62
 
0.51
 
0.33
 
0.24
 
0.16
 
0.24
 



Table 17 

Patient ODC ( # 4) 

53 Kgs 

Date 


4-11-86 

4-15-86 

4-18-86 

4-22-86 

4-29-86 

5-2-86 

5-6-86 

5-7-86 

5-8-86 

5-9-86 

5-13-86 

5-16-86 

5-20-86 

5-23-86 

5-28-86 

6-3-86 

6-6-86 

6-10-86 

6-13-86 

6-17-86 

6-24-86 

6-27-86 

7-1-86 

7-8-86 

7-11-86 

7-15-86 

7-22-86 

7-25-86 

7-29-86 


8-1-86 
8-5-86 
8-7-86 
8-12-86 
8-13-86 
8-19-86 
8-22-86 

8-26-86 

8-29-86 

9-15-86 


* equal to 0 

E2 


(ng/ml) 


0.026 

0.059 

0.073 

0.269 

0.073 

0.097 

0.145 

0.018* 

0.035* 

0.018* 

0.020 

0.031* 

0.031* 

0.042 

0.310 

0.132 

0.053 

0.020* 

0.020* 

0.020* 

0.020* 

0.020* 

0.033 

0.028* 

0.028* 

0.028* 

0.043 

0.028* 

0.028* 


0.048 
0.074 
0.104 
0.251 
0.453 
0.397 
0.053 

0.108 

0.139 

0.080 


50 mg NET 


P4 


(ng/ml) 


0.27*
 
0.27*
 
0.27*
 
0.27*
 

11.14
 
8.16
 
3.93 

0.29* 

0.29* 

0.29* 

0.29* 

0.16* 

0.16* 

0.16* 

0.25 

0.15* 

0.14, 

0.24* 

0.35 

0.14* 

0.14* 

0.14* 

0.19* 

0.15* 

0.16 

0.16 

0.14* 

0.14* 

0.14* 


0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 

0.26 

0.29 

0.25 


Date of Injection
 

(5-6-86)
 

NET
 

(ng/ml)
 

0
 
5.00
 
6.43
 
2.87
 
2.40
 
1.36
 
1.10
 
0.93
 
0.89
 
1.53
 
2.20
 
3.18
 
3.75
 
3.74
 
3.96
 
3.09
 
3.02
 
1.62
 
1.152
 
1.69
 
1.65
 
1.74
 
1.41
 

1.49 
1.07 
1.05 
0.51 
0.57 
0.39 
0.40
 
0.32
 
0.28
 
0.18
 



Table 18 

Patient MO ( # 3) 

67 Kg 


Date 


4-22-86 

4-29-86 

5-2-86 

5-6-86 

5-9-86 

5-13-86 

5-14-86 

5-15-86 

5-16-86 

5-20-86 

5-23-86 

5-27-86 

5-30-86 

6-3-86 

6-6-86 

6-10-86 

6-13-86 

6-17-86 

6-20-86 

6-24-86 

6-27-86 

7-1-86 

7-8-86 

7--11-86 
7-15-86 

7-18-86 

7-22-86 

7-29-86 

8-1-86 

8-5-86 

8-8-86 

8-12-86 

8-15-86 

8-19-86 

8-22-86 

8-26-86 

8-29-86 

9-2--86 


E2 


(ng/ml) 

0.144 

0.109 

0.124 

0.092 

0.047 

0.046 

0.038* 

0.037* 

0.066 

0.187 

0.263 

0.423 

0.792 

0.183 

0.078 

0.071 

0.103 

0.040 

0.020* 

0.043 

0.020 

0.028 

0.141 

0.119 
0.333 

0.223 

0.029* 

0 
0.080 

0.095 

0.088 

0.086 

0155 

0.256 

0.162 

0.173 

0.093 

0.092 


30 mg NET 


P4 

(ng/ml) 

0.69
 
8.04
 

20.96
 
8.36
 
2.19 

0.48 

0.26* 

0.31 

0.35 

0.31 

0.24* 

0.35* 

1.05 

0.31 

0.14* 

0.24 

0.18 

0.14* 

0.14* 

0.42 

0.14* 

0.14* 

0.41 

0.45 

0.52 

0.49 

0.17* 

0.16 

0.58 

0.26 

0.26 

0.26 

0.26 

0.61 

4.27 

5.16 

1.74 

0.42 


Date of Injection
 
(5-13-86)
 

NET
 

(ng/ml) 

-


0
 
2.82
 
1.76
 
1.56
 
0.81
 
0.42
 
0.41
 
0.42
 
0.27
 
0.44
 
0.57
 
0.89
 
1.49
 
1.20
 
2.40
 
2.42
 
1.92
 
0.79
 
0.43
 
0.79
 
0.63
 
0.69
 
0.91
 
1.19
 
0.82
 
0.90
 
0.42
 
0.39
 
0.38
 
0.27
 
0.14
 
0.17
 
0.20
 

\ 



Table 18 

Patient MO 

67 Kg 

Date 

9-18-86 

( # 3) 

E2 

(ng/ml) 

0.186 

30 mg NET 

P4 

(ng/ml) 

10.65 

Date of Injection 

(5-13-86) 

NET 

(ng/ml) 

0.20 

* equal to 0 



Table 19 

Patient LTS ( # 2) 

62 Kg 

Date E2 

(ng/ml) 

5-1-86 0.147 
5-5-86 0.180 
5-8-86 0.188 

5-9-86 0.125 

5-13-86 0.064 

5-15-86 0.021 
5-16-86 0.031* 

5-17-86 0.031* 

5-18-86 0.031* 

5-19-86 0.031* 

5-23-86 0.040* 

5-29-86 0.028* 

6-3-86 0.022 
6-5-86 0.020 

6-9-86 0.052 
6-12-86 0.026 

6-16-86 0.033 

6-19-86 0.078 
6-23-86 0.077 

6-26-86 0.020* 

6-30-86 0.020* 

7-3-86 0.036 

7-7-86 0.028* 

7-10-86 0.028* 

7-14-86 0.028* 

7-17-86 0.028* 
7-21-86 0.028* 
7-24-86 0.028* 

8-1-86 0.070 
8-4-86 0.045 
8-7-86 0.058 
8-12-86 0.054 
8-19-86 0.182 

8-22-86 0.189 
8-27-86 0.094 
8-29-86 0.058 
9-2-86 0.060 

9-5-86 0.064 
9-30-86 0.022 

* equal to 0 

30 mgNET 

P4 

(r.g/ml) 

0.50 
1.27 

14.59
 
4.99
 
2.71 

0.54 
0.29 

0.30 

0.31 

0.16* 

0.19* 

0.16* 

0.16* 
0.54 

0.14* 
0.38 

0.28 

0.46 
0.69 

0.15* 

0.14* 

0.42 

0.25 

0.27 

0.16* 

0.24 
0.24 
0.14* 

0.53 
0.26 
0.26 
0.31 
0.26 

0.83 
1.60 
0.50 
0.58 

0.69 
0.16 

Date of Injection 
(5-16-86) 

NET 

(ng/ml) 

-

0 
0.11
 
1.78 
1.62
 
0.91
 
0.64
 
0.46
 
0.46 
0.47
 
0.35 
0.42
 
0.47
 
0.82 
0.81
 
1.08
 
0.94
 
1.09
 
0.85
 
0.59
 
0.48
 
0.66 
0.71 
0.52
 
0.93 
0.72 
0.65 
0.42 
0.28
 
0.31 
0.15 
0.15 
0.12
 
0.13 
0.05 



Table 20 

Patient NH (# 1) 

62 Kg 


Date 


4-24-86 

4-28-86 

5-1-86 

5-5-86 

5-15-86 

5-16-86 

5-17-86 

5-18-86 

5-19-86 

5-22-86 

5-27-86 

5-30-86 

6-5-86 

6-13-86 

6-16-86 

6-19-86 

6-23-86 

6-27-86 

6-30-86 

7-3-86 

7-9-86 

7-11-86 

7-21-86 

7-24-86 

7-28-86 


7-31-86 

8-4-86 

8-7-86 

8-11-86 

8-14-86 

8-18-86 

8-21-86 

8-25-86 

8-28-86 

9-2-86 

9-5-86 

9-29-86 


* equal to 0 

E2 


(ng/ml) 


0.059 

0.174 

0.151 

0.156 

0.042 

0.060 

0.078 

0.082 

0.049 

0.053 

0.107 

0.305 

0.353 

0.125 

0.135 

0.222 

0.026 

0.091 

0.020* 

0.020* 

0.028* 

0.028* 

0.141 

0.170 

0.194 


0.116 

0.091 

0.128 

0.069 

0.074 

0.089 

0.065 

0.124 

0.224 

0.094 

0.095 

0.181 


30 mg NET 


P4 


(ng/ml) 

0.35 

0.29 

1.05 


14.78 

0.39 

0.49 

0.47 

0.39* 

0.16* 

0.16* 

0.16* 

0.22* 

1.07 

0.42 

0.65 

0.60 

0.39 

0.75 

0.27* 

0.27 

0.17 

0.37 

0.39 

0.22 

0.43 


0.39 

0.27 

0.49 

0.34 

0.70 

0.31 

0.33 

0.31 

0.32 

1.88 

6.34 

6.27 


Date of Injection
 

(5-16-86)
 

NET
 

(ng/ml) 

-
-

-
-

0.15
 
0.09
 
2.19
 
1.94
 
1.61
 
1.12
 
0.58
 
0.41
 
0.49
 
0.90
 
0.93
 
1.47
 
2.09
 
1.72
 
1.86
 
1.23
 
0.84
 
0.93
 
0.69
 
0.76
 
0.68
 

0.88
 
0.88
 
1.05
 
0.79
 
0.67
 
0.55
 
0.38
 
0.43
 
0.21
 
0.24
 
0.23
 
0.06
 



Table 21 

NET microcapsules Endoetrial biopsies ( Day 63 post-injection) 
90 days Reference Period Data 

30 mrg 

02 Early Proliferative Endcetrium
 
03 Weak Progestational effect

07 Secretory Exhaustation Compatible with Progestational
 

effect
 
11 Suppressed 
Endometrium Cocpatible with Progestational
 

effect

13 Suppressed Endcretrium, ccxpatible with Progestational
 

effect
 
15 Suppressed Endcretrim conIatible with Progestational 

effect
 
17 Mild Suppression, suqestive of Progestational effect
 
19 Secretory exhaustation
 
09 Proliferative Endometrium
 

50 mg 

04 Basal Endametrium Suggestive of Progestational effect
06 Secretory Exhaustation Ccpatible with Progestational 

effect
 
08 Mild Secretory Exhaustation, ccrrpatible with Progestational 

effect 
10 Menstrual Endoretrium Featuring Progestational effect
12 Suppressed Endomfetrixn Compatible with Progestational 

effect 
14 Insufficient for diagnosis
16 Suppression Compatible with Progestational effect
18 Secretory Exhaustation Ccmpatible with Progestational 

Drug effect 
20 Secretory Exhaustation Compatible with Progestational 

Drug effect 



Table 22 

NET microcapsules - Number 
per 30 

of days of bleeding and spotting 
- day Reference Periods 

Case 1-30 31-60 61-90 91-120 

30 mg 

MEAN 

01 

02 

03 

07 

09 

11 

13 

15 

17 

19 

50 mg 

16 

9 

27 

5 

0 

5 

9 

5 

7 

0 

8.3 

31 

16 

9 

20 

7 

15 

15 

11 

16 

0 

14 

27 

5 

6 

6 

0 

16 

23 

19 

15 

8 

12.5 

2 

4 

5 

6 

5 

0 

14 

4 

8 

6 

5.4 

04 

05 

06 

08 

10 

12 

14 

10 

6 

1 

7 

17 

6 

2 

8 

9 

16 

14 

31 

14 

0 

17 

9 

5 

31 

12 

10 

7 

8 

5 

4 

4 

3 

0 

8 



Table 22 ( Cont...) 

NET microcapsules - Number of days bleeding and spotting 
per 30 - day Reference Periods 

Case 1-30 31-60 61-90 91-120 

50 mg 

16 11 20 10 6 

18 4 15 0 5 

20 17 19 11 6 

MEAN 8.1 14.6 11.2 4.9 
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I. PROJECT REPORT SUMMARY
 

A. General Information
 

1. 
 Preparation and characterization of Poly NET-30
 
Microspheres for 
Phase I clinical study. Subagree
ment PARFR-388.
 

2. Danny H. 
Lewis, Ph.D., Stoile Research and Develop
ment Corporation, P.O. Box 5310, Decatur, 
Alabama
 
35601 (201)353-3814
 

3. 
 Stolle Research and Development Corporation
 
2964 St. Rt. 
42 South, Lebanon, Ohio 45036
 

4. Contract Period: November 1, 1985 - March 31,
 
1986.
 

5. Inclusive Dates of 
this Technical Repoct: Novem
ber 1, 1985, September 1, 1986.
 

B. Narrative Summary
 

The objective of 
this project was the preparation and

preclinical characterization of 
Poly NET 30 microspheres

for a Phase I clinical study. 
 Clinical supplies were pro
duced in 
the Stolle Parenteral Drug Facility in Cincinnati,

Ohio and delivered to PARFR, Northwestern University on
 
March 24, 
1986 for distribution 
to PARFR clinical centers.
 
The microspheres were manufactured by the patented Stolle
 
microencapsulation process previously used 
to produce a
 
similar Poly NET 90 system. 
 The clinical materials were
 
completely characterized in vitro and 
a short-term in vivo
 
experiment was conducted in two baboons. 
A formal storage

stability study was initiated as 
a task of this Subagreement
 
at Stolle R&D on 
the Phase I supplies. The subagreement
 
was not structured to cover 
the actual long-term storage

stability study requested by the FDA. The 30-day NET system

is essentially developed except for 
scale up manufacture,

and expanded Phase II trials could be 
initiated at the completion of 
the Phase I study. Future research and develop
ment efforts should be aimed 
at scale up and stability

studies as the basic formulation is now in 
olace.
 

II. Substantive Technical Research Report
 

A. Statement of Objectives
 

The objectives of this research project 
were as follows:
 

General objective: to produce the Poly NET 
30 microsphere
 
clinical dose.
 

1. 
 Procurement of adequate quantities of 50:50 lactide:gly
colide copolymer for 
use as the excipient.
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2. Production of two batches of norethisterone-loaded micro
spheres in the Stolle sterile facility under GMP conditions.
 

3. Full in vitro characterization of the clinical materials
 
to include: SEM, core loading analysis, in vitro release
 
profile, size distribution, and residual solvent.
 

4. Preclinical evaluation of sterilized clinical material
 
in two baboons for quality control only.
 

5. Initiate storage stability studies on the clinical materials.
 

6. Package and deliver to PARFR clinical materials to include:
 

A. 60 syringes 15 mg NET
 
B. 60 syringes 30 mg NET
 
C. 120 vials injection vehicle
 

B. Progress 

1. Procurement of Excipient
 

Suitable quantities of a 50:50 lactide:glycolide copolymer
 
was synthesized under GLP conditions. The glycolide monomer
 
was provided by Ortho Pharmaceucical Corporation. The polymer
 
(Batch SR005-41-8) had an inherent viscosity of 0.56 dl/g
 
at 300C in chloroform.
 

2. Preparation of Clinical Supplies in Stolle Sterile Facility
 

Two batches of norethisterone-loaded microspheres and
 
one batch of placebo microspheres were produced under sterile
 
conditions in the Stolle facilities. The two-step micro
encapsulation process licensed to Ortho Pharmaceutical Corp
oration was utilized. Batches SR022-2 and SR-22-3 were
 
drug-loaded and SR022-4 was the placebo batch. Both drug
 
batches were oroduced on a scale of 75 g each, while 50
 
g of placebo product was prepared. The theoretical drug
 
content wa s 50% by weight and the desired 
size range was
 
25 to 45 microns. The 50:50 glycolide:lactide copolymer
 
was used as the excipient. Microsphere Batch SR022-3 was
 
selected as the clinical batch.
 

3. In Vitro Characterization of the Clinical Materials
 

A full in vitro characterization was conducted on the
 
clinical materials drug content, size distribution, residual
 
solvent, and surface morphology were determined and the
 
data on file in the master batch record at Stolle. The
 
critical data are summarized below.
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Batch Batch
 
SR022-2 SR022-3
 

Batch Size 
 75 g 75 g
 

Drug Content, Actual 
 46.0% 46.5%
 

Residual Chloroform 
 --- 1.95%
 

Size Distribution, %
 

15-25 microns 
 6 3.0
 
25-30 microns 
 28.8 16.2
 
30-35 microns 
 36.3 33.7
 
35-40 microns 
 18.1 22.8
 
40-45 microns 
 8.8 13.7
 
Greater than 45 microns 
 8.0 10.5
 

Scanning electron micrographs indicated that the micro
spheres were spherical with little unencapsulated drug present.

The wall coating appeared to 
be smooth with good integrity.
 

4. Preliminary Evaluation in 
the Baboon
 

Two animals were injected i.m. with one syringe each
 
of the same batch (SP022-3) used for the Phase I human
 
study. No adverse effects were observed during the treat
ment period or thereafter.
 

5. Storage Stability Study
 

A formal storage stability study was initiated on the
 
30-day NET clinical supplies. This study is in progress

at the present time and no 
formal report has been prepared.

This study is being funded by Stolle R&D.
 

6. Delivery of Materials to PARFR
 

On March 24, 1986, 60 syringes of 15 mg NET and 60
 
syringes of 30 mg NET was to PARFR.
shipped The injection
 
vehicle was shipped on December 6, 1985.
 

C. Unanticipated Results
 

The project was completed as expected with no unantici
pated results.
 

D. Research Design
 

The original plan of work was followed.
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E. Operational Significance
 

This program resulted in a novel 30-day injectable
 
contraceptive produced in a sterile manufacturing facility.
 
The project enabled PARFR to conduct a Phase I clinical
 
trial in Mexico on the prototype system.
 

F. Dissemination and Utilization of Research Results
 

No publications have been made. We anticipate a paper
 
at a later date.
 

Submitted by:
 

Dan y H. Lewis, Ph.D.
 
Principal Investigator
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Sub.ject characteristics 

The age, number of 
live births and living children of the 24
 

participating subjects are presented in Table 1. All 
were healthy
 

subjects who volunteered to participate in the study, duly signed
 

consent forms 
 are kept for each subject. All of them had been
 

subjected to tubal ligation for personal 
reasons.
 

Injection and Termination Dates
 

The dates of the first and last injection for each subject
 

are presented in Table 1. There was 
 only one subject who
 

discontinued the study after the second injection. 
 She disconti

nued because she 
was afraid of the frequent blood sampling. The
 

remaining 23 subjects complied with 1Cu% of the follow-ups. 

Injection Procedure 

No problems were encountered with the injection procedure in
 

any of the 24 cases, in any of the 71 injections performed. A
 

good suspension of the microcapsule: was always obtained by 

only shaking the syringe. However, a 3 ml 
syringe was received
 

and the suspension media almost filled the syringe, 
 limiting the
 

space for shaking and mixing. A 5 ml syringe would be more
 

sUitable. In subject 21 
during the second injection about half of
 

the material was spilled.
 

There was not any case complaining that the injection had
 

been a painful procedur_. There was not in 
any case any local
 

adverse reaction following the injection, either immediately or
 

throughout the study period.
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Continuation rates
 

24 subjects were admitted to the study. 23 subjects
 

terminated the study, and complied 100% with the scheduled
 

interviews and blood sampling. One subject discontinued after the
 

second injection because she was afraid of the frequent blood
 

sampling required by the study.
 

Side Effects
 

15 Mg System
 

Six of the 12 subjects did not present any kind of side
 

effects. Two subjects complained of nausea, one of them of
 

vomiting. One subject complained of headache. One subject presen-

ted a transitory loss of consciousness, with spontaneous
 

recovery, without sequelae; no neurological abnormalcy was found.
 

One subject following the second injection experienced a skin
 

rash, that was identified as allergic; she received oral
 

antihystamines, and the rash disappeared in 4 days, no problems
 

were experienced after the third injection. On- subject e'perien

ced leucorrhea due to-trichomonas. One subject complained of
 

weight gain. One subject complained of pain and induration in the
 

left breast; she saw a personal physician who prescribed an
 

anti-inflammatory drug and the problem disappeared in 3 days.
 

30 mq System 

Five of the 12 subjects did not experience any kind of side
 

effect. Four subjects complained of headache. One subject in each
 

category complained of nervousness, cystitis and muscular pain in 

the left leg. 
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Effects on the Menstrual Cygle
 

The effects on the menstrual cycle are presented as number
 

of days of bleeding and spotting per 30-day reference periods in
 

Tables 2 and 3. Most of the subjects experienced one form or
 

another of menstrual irregularities.
 

In the following analysis, these definitions were used: 1)
 

amenorrhea, non-bleeding interval of 90 or more days, 2)long non

bleeding interval, an interval of more than 40 days, but less
 

than 90, 3) spotting days are considered as non-bleeding days.
 

According to these criteria, in the 15 mg group, 3 subjects
 

presented normal patterns, 8 of them long non-bleeding intervals,
 

and one prolonged bleeding. In the 30 mg group, 6 of the subjects
 

presented long non-bleeding intervals, 4 presented amenorrhea,
 

and 2 prolonged bleeding or spotting. 

In a different analysis of the menstrual patterns, the 30

day intervals for each subject were classified as non-bleeding,
 

bleeding and spotting for I to 6 days, and bleeding and spotting
 

for more than 7 days. The results of these analyses are
 

presented in Tables 4 and 5. In the 15 mg group, the most
 

frequent finding wias that of 
subjects with bleeding and spotting
 

for 1 to 6 days, followed by longer days of bleeding and
 

spotting, with a relatively small number of cases of 
 non

bleeding, Table 4. In the 30 mg group, the most frequent finding
 

was that of subjects with bleeding and spotting for more than 


days in each 30-day reference period, followed by one third of
 

the subjects presenting non-bleeding intervals, Table 5.
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Assessment of ovarian function
 

A cycle was considered as uvulatory when the progesterone 

values were above 5 ng/ml.
 

15 mal System_ 

Sbttlect I 

According to the progesterone Values, no ovulation occurred 

in the three cycles that were observed during the injection
 

period. The two control post-injection cyclEs were ovulatory. Her 

menstrual pattern was classified as long non-bleeding interval.
 

SuLb.ject 2 

According to the progesterone values, ovulation occurred in
 

the three cycles that were observed during the injection
 

period. The two control post-injection cycles were also
 

ovulatory. Her menstrual pattern showed prolonged bleeding.
 

g_ iect
 

According to the progesterone values, no ovulation occurred
 

in the two cycles that were observed during the injection period.
 

The two control post-injection cycles were ovulatory. Her
 

menstrual pattern was classified as long non-bleeding interval.
 

Sub ect 4 

According to the progesterone values, no ovulation occurred
 

in the two cycles that were observed during the injection period.
 

The two control post-injection cycles were ovulatory. Her
 

menstrual pattern was classified as long non-bleeding interval.
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Subject 5
 

According to the progesterone values, no ovulation occurred
 

in the three cycles that were observed during the injection
 

period. One control post injection cycle was ovulatory. Her
 

menstrUal pattern was classified as long non-bleeding interval.
 

Sub iect 6 

According to the progesterone values, ovulation occurred in
 

the two cycles observed after the first and third injections, 

while no ovulation occurred in the cycle after the second
 

injection. One control post injection cycle was ovulatory. 
Her
 

menstrual pattern was classified as long non-bleeding interval.
 

Sub ject 7 

According to the progesterone values, ovulation occurred in
 

the three cycles that were observed during the injection period.
 

Two control post-injection cycles were ovulatory. Two clear
 

ovulatory rises of progesterone that occurred, one in the
 

injection period, and one in the post-injection period, were not
 

followed by menstruation but were considered ovulatory. Her 
mens

trual pattern was classified as long non-bleeding interval.
 

Sub ject 8 

According to the progesterone values, ovulation occurred in
 

the three cycles that were observed after the second and third
 

injections, while no ovulation occurred in the cycle 
 after the
 

first injection. One control post injection cycle was ovulatory.
 

Her menstrual pattern was classified as normal.
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Subject 9 

According to the progesterone values, ovulation occurred in
 

one cycle that was observed after the second injection, while no
 

ovulation occurred in the two cycles after the first and the
 

third injections. Two control post-injection cycles were
 

ovulatory. Her menstrual pattern was classified as normal.
 

Sb ec t 10 

According to the progesterone values, ovulation occurred in
 

three of the four cycles that were observed during the injection
 

period. No ovulation occurred in the cycle after the first
 

injection. Two control post-injection cycles were ovulatory. Her
 

menstrual pattern was classified as normal.
 

SLtbject 11
 

According to the progesterone values, ovulation occurred in
 

the cycle afterthe second injection. While no ovulation occurred
 

in the two cycles observed after the first and third injections.
 

One control post-injection cycle was ovulatory. Her menstrual.
 

pattern was classified as long non-bleeding interval.
 

Subject 12
 

The progesterone values were above 5 ng/ml on one
 

determination after the first injection. There was no rise in the
 

estradiol values or subsequent menstruation. This cycle was
 

considered non-ovulatory. Two cycles were observed in the in

jection period that were considered non-ovulatory. One con'rol
 

post-injection cycle was ovulatory. Her menstruil pat,'ern
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was classified as long non-bleeding interval.
 

The number of ovulatory and non-ovulatory cycles are
 

presented in Table 6. 

30 Ma Sqystem 

Subject 1 

According to the progesterone values, ovulation occurred in 

the first cycle after the first injection. No ovulation occurred 

in the second cycle, which began after the second injection. No 

ovulation or menstruation had occurred 84 days after the third
 

injection. Her menstrual pattern was classified as amenorrhea.
 

_Subject 2
 

According to the progesterone values, ovulation occurred in
 

the cycle that was observed following the first injection. The 

subject was lost to follow-up after the second injection. Her 

menstrual pattern was classified as prolonged bleeding. 

Subect 3 

According to the progesterone values, no ovulation occurred
 

in the four cycles that were observed during the injection
 

period. One control post-injection cycle was ovulatory. Her 

menstrual pattern was classified as long non-bleeding interval.
 

Subjiect I 

According to the progesterone values, no ovulation occurred
 

in the three cycles that were observed during the injection
 

period. One control post-injection cycle was ovulatory. Her 
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menstrual pattern was classified as long non-bleeding interval.
 

Sub ject 5
 

According to the progesterone values, ovulation occurred in
 

one of the two cycles that were observed during the injection
 

period. The two control post-injection cycles were ovulatory. Her
 

menstrual pattern was classified as long non-bleeding interval.
 

Subtiect 6 

According to the progesterone values, no ovulation occurred
 

in 
 the three cycles that were observed during the injection
 

period. Two control post-injection cycles were ovulatory. Her
 

menstrual 
pattern was classified as prolonged spotting.
 

Subet- 7 

According to the progesterone values, 
 no ovualtion occurred
 

in the two cycles that 
were observed during the injection period.
 

One control post-injection cycle was ovulatory. 
 Her menstrual
 

pattern was classified as long non-bleeding interval.
 

SubIect B 

According to the progesterone values, ovulation occurred in
 

the cycle that was observed after the third injection, while no
 

ovulation occurred 
 in the two cycles after the first and the
 

second injections. Two control post-injection cycles 
were
 

ovulaLory. Her menstrual 
pattern 
was classified as amenorrhea.
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Subject 9
 

According to the progesterone values, ovulation occurred in
 

the three cycles that were observed during the injection period.
 

One control post-injection cycle was ovulatory. Her menstrual
 

pattern was classified as amenorrhea.
 

SLb eCt 10 

According to the progesterone values, ovulation occurred in
 

the cycle that was observed after the third injection, while no
 

ovulation occurred in the two cycles after the first and the
 

second injections. One control post-injection cycle was
 

ovulatory. Her menstrual pattern was classified as long non

bleeding interval.
 

SulitJct I I
 

According to the progesterone values, no ovulation occurred
 

in the two cycles that were observed during the injection period.
 

One control post-injection cycle was non-ovulatory. Her menstrual
 

pattern was classified as long non-bleeding interval.
 

SubjeCt 12 

According to the progesterone values, no ovulation occurred
 

in the two cycles that were observed during the injection period.
 

One control post-injection cycle was ovulatory. Her menstrual
 

pattern was classified as amenorrhea.
 

The number of ovulatory and non-ovulatory cycles are
 

presented in Table 7. 
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Laboratory Tests
 

Determinations of glucose, urea, uric acid, creatinine,
 

cholesterol, transaminase glutamic-p'ruvic, and glutamic

oxalacetic, alkaline phosphatase, bilirubin total and direct,
 

albumin, globulin, total proteins, triglycerides, urinalysis and
 

hemoglobin were performed at admission, and 17, 47 and 90 days
 

after the date of the first injection.
 

15 Mg System 

Four subjects (cases 1, 2, 4 and 10) presented moderate
 

rises, above the normal limits in the levels of alkaline
 

phosphatase. Two subjects (cases 3 and 9) also presented moderate
 

rises, above the normal limits in the levels of triglycerides, in
 

the middle of treatment , the levels had returned to normal 

levels by the 90th day. One subject (case 9) also presented a
 

rise above normal limits of glutamic-piruvic transaminase at the
 

end of the observation period. One subject (case 11) also
 

presented a light rise, but above the normal limits, in the
 

glucose levels after the first injection, with a subsequent
 

return to normal levels.
 

30 mg Sgystem 

One subject (case 11) who already had abnormally high
 

triglycerides before admission, showed a subsequent and important
 

rise in the triglyceride levels following the injections, that
 

persisted at day 90.
 

No abnormalities in the urinalysis were detected in either
 

group.
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The hemoglobin levels were not modified throughout the
 

treatment period.
 

Identification of Cases
 

In the admission and follow-up fc:-ms the subjects were
 

sequentially classified from I to 24, according to the time of
 

admi ssi on. 

Following the random allocation table received from PARFR, 

12 subjects received the 15 mg system, and 12 the 30 mg system.
 

In this report, the cases numbered at admission as 1, 3, 5, 

7, 9, 11, 13, 15, 17, 19, 21 and 23, received the 15 mg system, 

and in this report are designated as cases 1 to 12, respectively. 

In the same way, cases numbered at admission as 2, 4, 6, 8, 10, 

12, 14, 16, 18, 20, 22 ant 24, received the 30 mg system, and in
 

this report are designated as cases 1 to 12, respectively.
 



Table 1. Data on subjtetS narticinating in Poly NE!T ML PARFR 388M. 

Live Living Date first Date last 

Case An Lirths Children Inlegtion Injection 

1 34 04 04 03-05-86 02-07-86 

2 33 04 04 06-05-86 05-07-86 

30 06 06 06-05-86 05-07-86 

4 30 04 04 07-05-86 06-06-86 

5 34 02 02 09-05-86 08-07-86 

6 27 03 03 13-05-86 12-07-86 

7 28 02 02 15-05-86 14-07-e6 

8 34 0 04 16-05-86 15-07-86 

9 34 04 04 16-05-86 15-07-86 

10 29 02 02 19-05-86 18-07-86 

11 34 03 03 20-05-86 19-07-86 

12 31 03 03 12-06-86 01-08-86 

13 27 04 04 06-06-86 15-08-86 

14 28 02 02 13-06-86 12-08-86 

15 29 04 04 16-06-86 15-08-86 

16 30 06 06 24-06-86 23-08-86 

17 29 03 03 24-06-86 23-08-86 

18 28 04 04 27-06-86 26-08-86 

19 33 03 03 12-07-86 10-09-86 

20 26 03 03 23-07-B6 21-09-86 

21 33 04 04 30-07-86 28-09-86 

22 33 03 03 19-08-86 18-10-86 

23 25 03 03 26-08-86 25-10-86 

24 34 04 04 02-09-86 01-11-86 
MEAN 30.54 3.5 3.5 
S.D. 2.94 1.06 1.06 



--------------------------------------------------------------------

Table 2. Total number of days of bleeding or spotting per 30-day
 

reference periods in 
12 women using a 30-day system of lactide 

co-gl\,colide microcapsules containing 
15 mg of NET.
 

Case 1-30 31-60 

1 5 8 

2 6 10 

3 8 10 

4 6 3 

5 11 3 

6 6 4 

7 6 9 

8 3 3 

9 9 5 

10 4 6 

11 12 8 

12 4 3 

MEAN 6.6 6 

S.D. 2.8 2.8 

61-90 


13 


6 


9 


3 


7 


20 


6 

9 

4 

3 


0 


1 


6.7 


5.5 


91-120 


12 


19 


0 


5 


16 


3 


0 

6 

6 


3 


11 


0 


6.7 


6.3 


121-150 


0 


3 


4 


2 


6 


4 


0 

6 

6 

3 


4 


5 


3.5 


2.1 


151-180
 

5
 

3
 

4
 

2
 

4
 

2
 

7 

5 

5 

4
 

0
 

0
 

3.4
 

2.1
 



Table 3. Total number of days of bleeding or spotting per 30-day
 

system of lactide-co-glycolide microcapsules containing 30 mg of 

NET. 

Case 1-30 31-60 61-90 91-120 121-i50 161-180 

1 9 6 12 4 12 0 

2 5 4 13 - - -

3 5 11 5 6 4 3 

4 6 6 17 7 0 3 

5 9 7 28 0 0 6 

6 11 0 25 7 7 5 

7 7 9 6 6 6 4 

8 9 0 4 0 4 3 

9 6 7 4 0 0 5 

10 8 3 10 11 5 0 

11 6 0 5 5 4 0 

12 7 0 4 0 0 0 

MEAN 7.3 4.4 11.08 4.3 3.8 2.6 

S.D. 1.8 3.8 8.3 3.8 3.7 2.2 



---------------------------------------------------------------

------------------------------------------------------

------------------------------------------------------

Table 4. Characteristics of the menstrual 
patterns of 12 women
 

using a 3 0-day system of ]actide-co-glycolide microcapsules
 

containing 15 mg of NET.
 

Reference Period
 

1 31 61
Event 91 121 151
30 60 90 120 150 180
 

NONBLEEDING 
 0 0 1 3 
 2 2
 

BLEEDING AND
 
SPOTTING 1-6 
 8 7 
 6 5 10 9
 
DAYS
 

BLEEDING AND
 
SPOTTING 7-20 
 4 5 5 
 4 0 1
 
DAYS
 



------------------------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------

Table 5. Characteristics of the menstrual patterns of 12 women
 

using a 30-day system of lactide-co-glycolide microcapsules
 

containing 30 mg of NET.
 

Reference Period
 

1 31 61 91 121 151
 
Event 30 60 90 120 150 180
 

NONBLEEDING 0 4 0 4 4 4
 

BLEEDING AND
 
SPOTTING 1-6 5 4 6 3 5 
 7
 
DAYS
 

BLEEDING AND
 
SPOTTING 7-28 7 4 6 5 3 1
 
DAYS
 



------------------------------------------------------------------

Table 6. Number of ovulatory and non-ovulatory cycles in 12 women
 

using a 30-day system of lactide-co-glycolide microcapsules
 

containing 15 mg of NET.
 

Case cycles Non-ovulatory Ovulatory
 

1 33 0 

2 3 0 3
 

3 2 
 2 0
 

4 2 
 2 0
 

5 3 3 
 0
 

6 3 
 1 2
 

7 3 
 0 3 

8 4 1 1
 

9 3 2 3
 

10 4 1 
 I 

11 3 2 1
 

12 2 
 2 0
 

TOTAL 35 
 19 16
 

PERCENTAGE 
 100 54.3 45.7
 



-------------------------------------------------------------------

Table 7. Number of ovulatory and non-ovulotory cycles in 12 women
 

using a 30-day system of lactide-co-glicolide microcapsules
 

containing 30 mg of NET.
 

Case Cyglgf Non-ovulatory OvulatoEy
 

1 2 1 1
 

2 1 0 1
 

3 4 4 
 0 

4 3 3 0
 

5 2 1 
 1
 

6 3 3 0
 

7 2 2 0
 

8 3 2 1
 

9 3 0 
 3 

10 3 2 1
 

11 2 2 0
 

12 - 2 2 
 0
 

TOTAL 30 22 8
 

PERCENTAGE 100 73.3 26.7
 



NORTHWESTERN UNIVERSITY 
THE MEDICAL SCHOOL 

CHICAGO, ILLINOIS 60611 

DEPARTMENT OF
 
OmsI:TRICS AND GYNECOLOGY
 

333 EAST SUPERIOR STREET 
 January 12, 1987 

Dr. Gerald Zatuchni
 

PARFR
 

875 North Michigan Avenue
 
Suite 1525
 
Chicago, IL 60611
 

RE: Progesterone Microcapsule Study -(:'P iZF9- 3qI
 

Dear Gerry:
 

Attached are 
copies of the data available thus far on the progesterone
 
microcapsule study.
 

W2 have encountered no difficulties in following the protocol and have 
administered progesterone microcapsules to seven women on days 1-3 of their 
menstrual cycle. in the five women for whom we now have hormonal data, 
serum progesterone levels increased 1-1never above ng/ml (subject 4) and 
in three others there was no evidence of any increase in progesterone levels 
following the injection of the microcapsules. We confirmed increased pregnanediol 
excretion in the luteal phase compatible with ovulation following microcapsu!e
 
injection in five of the 'i.ve women 
for whom data are now available.
 

Although collection of data and measurement of hormones is not yet

complete, I think you can see that considerable work has been carried out. 

We conclude that the preparation of progesterone microcapsules did not 
raise circulating progesterone levels sufficiently to interfere with ovulation.
 

We do plan to complete the study and analyze all 
data for a final
 
report to you.
 

Sincerely yours,
 

Robert W. Rebar, M.D.
 
Professor and Head
 

Department of Obstetrics
 

and Gynecology
 

Section of Reproductive
 

Endocrinoloqi and Infertility
 

RWR:ce
 

Attachments
 

THE McGAW MEDICAL CENTER OF NORTHWESTERN UNIVERSITY 
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C :0 92 C)9i -'?i/]U 1.7 1 

",u20 -

CZ 96 1.2 2.c 4 

C2'9 i 04'U6 o 4.2 7
 

C .D8 01 a80 ............. 1 .
 

C2 <hu9310/071d 

.-

I;011 0,C)~00.
tj o Ua 
 4
 
4.6
C20 1 o 10 C'o 12 

D 9. 3 1
C2C) 1,1 , 1,1"o Q.-" 
 9. 14 
C2L OS~ ui'12"/do . '-. 10. C) 1,5

1II291( 00/ i'3 j 1). 0 I 
C201 u7 It, 1 4/86 _0_8.5 u 17 

Y 1/ io'86 
C2 1 9 11 ')/ 1w' -/u 

5. 18 
. 219 

(_20112B1)/I"/,86 
 It2. 1
 

L 1 /22/0 1.4 24 

..........................................
 

~****** II -"0**t 



* ENDOSYS k F kLF,-tL,,, * Frc.]esterone Microcapsules * 
P4_M I CRO - SUE LiEC - t- 1 M- MC)th 1 

* print out fr-cri, i-lfNT GUT * C1/09/87 * JNH 

1 brur 

C2.451 

C2/04 J 

1 

1 

date 

. /.j. 

c ,,/Q
j6 

.. 

.. 

Lip.. 

F'DICL (uglir,1) 

. 

7.62 

day remarks 

C2C454 I / . 4.t 4 

C 24), 
C'_'. 4

Q2'I453 
7 

It), 

I,
1 , 

>i'l 

-i'-.-Y 
n<.' 

. 

-. 

O 

--- ---

8 
5.5 
1."9 

6 
7 

o 4.8 
4.4 

9 
10 

L '4 6 _' 
CY'4J64 
C 4c5 

(CX,4J8 

L2, 4o iL 7 

i 'ja .,*-4.4 

1i 05.'8,_.n 
I C ,y/]o 

L 'A l/y7jcc) 
iS7/u;,"b . 

11i'u/86 .6.5i1 , 3/Io .i 

C 4-----I-o 

o. -' 

.----.-

o 

. 

. 

2.5
:u.0 

Q.C 

.5 

1
6. 

13
14 
15 

13 

12
13 

C',.4, i[/ "o4.7 -. 

C2 4;4 11/1a/86 

C2 

* 
.. 

.........................................**a,:4111415/16 A.*l*.* 

l 
21 
24
24 



ENDO"vA 'f ,LWLy fjtitLronE Mi cr capuLA ISU * 
F _M I CIRCj SUBfJEcT tl -* Mcf-th 2 

Sprint oLit froi FkiN-f OUT /9187 ** J *4 

I abnum daLe F-'DIL (ug/nl) day remar ls 

C2:ii Ii/i_',io . 4.9 1 SLbj over-C 2 -w' I1/14/5 ./L ,5v 11/15/86 IC)." 2 lapped 13.Li. i<i.0U 14,15 ?o 

I 0,.1 b 1/). 4 
L: 2t i 11 i 7,"B .. ,7./35 

C2 1.1 11,21/JoC2 IJ.;dI*u 6. . . .. l'"'i'.U 116C9.
 
C2 _I0 t,"2 ,ObT .L~hI I D/~/~. .4 10

02057iS 1 / 1, .O . 7.1- 1
10a

L21.1 2 1 --i4.742V 1 .18 1214
C_' ] i 0_/6 • 4o.9 I 
C'-'O-/14~b , o8.U 16 

C2 151 o/,12/0 
16 

4.5 19 MensesC2 :. 1>i C,/ 
*.t.0 

ill U551il 

1,1,1 ng ftss 
ihl SE! rcg
 

" i S _i -,1(
CC:.]21- 12i,1 I/J3 *..- 0 " . 2.3 19 e67, en 

iril 55,i rilc 
.... ....... 18 


Co . 20(111 _i rnC ii2 i 2,'0/86 . 
. 3.2 2

SSII]
 

C2 0: 24_: 2/ I4.'D/0101. 
C, _-_, o jI-2-2 . o 72 

C2-(.,o 2 ,I 96 12:41:17 ***7**'cO 
 6.7 34

C - - _ / 

C2 L ,. a 
_, 

1 13 , l . --,:.
C- w,- 12 1vl/0 6 

". .
... ...... 
 .. ...
 .. .... .... .-.
 

** ***- I__: 4-/: 17 ** k**** 



* ENDOSHS * Frc ytu-r-ori- 'liL:r.jc_,jj. - Serum Response * 
MICfRO _F4- EULJL.C -f- -* Foi Cc:nt - D=y 

print out irum FRINT OUT * 01/09/87 * JNH * 

LH FSH - P4 SERIES
 

recno LASNUM DAITE TINE TI UW aulUml pg/m I ng/ml day REMARKS 

18 C 8271 1,'/0,/ 1145 7.0 22 92 . . l .
 
19 C 8272 11),' o 1210 5.8 V?.7 73 . 0.5 l 15
 

2(:0 C 827: G 1215
19/ /C6 5.6 2:5 o5 0.501
 
21 C 8274 1,,:,o i'0 5.9 2:.1 , 10
,4 45' -" C 8275 l"/0 o 12.45'2 - .9 17., 64 " '. O1 60
 
27 C ... I ,5', 5.5 " O1 75
Go i,_ 13.1 0.5 


24 C 5277 1'/0/,, I It 5.4 17.4 
 49 0.501 90
 
25 C B8278 1,0,'do 1 1 .7 1.4 
 42 0.501 105
 
'6 C 8179 10/.6/ 1 4 
 . c1.' 44 0.5S 01 12')27 C ,2u0 1w,0c/:o 14M 5.2 is.i 4 .5 01 13
 

28 C 82a1 /' c L 141! I ' 17.4 40 0.5 
 1 i,5-
C1: 28 1O/,' 3 o 14 ,. 01 180;5 

:1 C 8154 10,"co:US 15Liy '.5 22" 5 :S .5l 195 

:2 C 81u5 10/os, G iSiS /. ." 50 U.50l 212,)
C t,. /i 'j/S 6 I5-2s,iS 7 . 1 1 0 i
 

74 C 887 1ii 1S445 5.4 2_ 8 0.5 
 C1 240 

****12:2,9: 11 R** 



* ENDOSYS * Frotst ,ror, e Icrocups. - Seruin Response * 
M I CFO _F'4* SUEJ EC T D :' Luttc l Cct Day 

print out troi, :Rf UJ 01/09/37 * JNH * 

LH FS- E2 P4 SERIES 

recno LABNUM DATrE TINE iiIUml ilUnl pq/ri ng/irl day REIARKS 

124 C 84. 10/27/b6 1140 4.1 0. 25 1i.7 02
 
125 C 84;4 1/'/ 11..
I _ .2
 
126 C B4:5 10,2,"i~ 10it . i 7.s 201 8. 02
 
127 C 8476 11) 277I 1.i5 . 2-1
. 8.4 9.4 2 45
 
123 C 3-4. Cl/J/iUo 1 , *i., ".. .- 10. i1 2 .
129 C 8]4P~ 101'271'L 1255 4.2 9.7 20C 11,.8 (02 7 

1O0C 1346. 7.9 27 11.2 02 9(I.2 C 0,14t)l I ;'j ... U 8. 2- 1 i C _ 

1>2 C 84,1 11,) 7 3.0 1275 7.4 2,t 11. 12 1t'.2 

134 C 844:1 l), 'o 1411:: :.o 7.9 17, 3 2 1u19 
1:5 C 8444 i 2c/,i-*,.5 1421 J0 i.1 '42 15 
I . C 0445 1y',277c2o 144, .? /." 25 . 02 lo
i17 2 8I44o 1.,/2',"U~ 1455 
 17 13 '.8 170~ '7.2 02 195 

138 C 344/ 1 /,o 1510 4.1 Sw 131 7.7 02 21o
 
1 9 8 1 15, .
844a /2//, 1 7.
 
146 C U449 10/278o 15-40 .7 6. 3 
 1,/I a.5 2 240 

18 ** k 



* ENDCSO E * Fro tr-grrire Ircicop=. - Serum Resporse 

MICRO p FEU E -- _ In"Jj eCT IDncti 

* print out from FRINT CrUT * 0/)I/9/87 * JNH * 

LH 
 FSH E2 P4 SERIES 

recno LA8NUI DLirE TIIIE l IlU11U1,WI pg /iI rg inn day REMARKS 
158 C 3463 11 /t.1!6 ii/6 2 5.7 .r 0.7 (- 

iI/ , )159 C 6CTh 1.lii i 147 5 ,5 I .) 12 . I _, -45 
16,.) C 8'1// 1 i /36 1 2. . 7 19. 1 12. (.) U. 
lol C 51-i-/ 11. l"/ 6 1217 35.2 21.2 .
1 o2 C b -4/ 2 l l ,) l ,'S a l 2 -il 8.') 19.7 

95 -5
75 , 0 . 3 . 

l : C 5472' I1/,u/80 124,' .5 19.5 11 r.5 U)

164 6 64,'4 11/,.11/ao V,.2 5.3 2.5 62 0i.5 
 '12 .C1 5 C 8475 i1/so 1517 5.4 20.a 93 C.5 C2 45
 
166 C 847o 1/,'Ol/ 8 12-2 4.2 19.8 9c r.5 Cr2 6C
 

Ic7 C 8-77 I1/'1 /8 24,17 .1 i9 .c I,-" C.' 7 Cr 75

i08 C b4;S I.,'1/86 14 . o. 9 19.9 39 0.6 Cr2 90

a9 C28479 11/Cn1i36 1417 8.6 1o.4 
 G27 .5 1055 

170 C b461 11i.liSa 1122 6 13 .- C/7 0.7 Cn 12Cr
 
171 C ,il 1I 1ri b 14.47 9.1 19.4 
 ' ' . C,2 15 
172 C 8482 11 /l.)1/ 1-1' 8.9 17.5 1C Cr. 9 Cr) 1.C9 
172, C 84-13 1/ 1/Lo 1517 1K,.r 17.: 1 C1.7 ,2 165 
174 C 5454 11/iu1.3 15:.: 11. 21.5 1 t. 3 1 1Cr 
175 C "46' o 1,ba 9.2 .22. 142.' '.8 5 19rn11/ 1547 
176 C 8466 11 ,.)l / lao 6 . 1 19.a 1/' CJ.9 1) 21Cr 
177 C 34a7 11,lrl/do 161,' 7.7 -.. 11r 1. 1 r)2r225 
178 C a43 I /,(.)1l/86 16.2 7.4 1a'21 . I.r'.2 "4( 

****** 12:24:58 ** *.** 



* ENDOSYS * F'roqt, t 1,-rocjps.Iiicr - Seruo, Response * 
dICROF4* E-;UL -JL-- C -- F ci oD" Up 

* print out frum 'lNr OUF A-01/1)9/07 ,tJNH * 

LH FSH E2 F'4 SER IES 

recno LABNUM DAIH I IE mi.,l iiail pq/trl ng,',hl d.ti PENHIRKS 
79 C 6f6.'1, 11 t '5/$ gg'I--. " ' ).:97 S5.L~11/'Sjb9,,8 
 C. 5 04 1
 

'99 D 7.) 11U/i,)/i 905 W-7 0.7 04
 
- L .9 11 / 1./'. I j ?:I C.9 04 
106 C b7/0 u1,,4/b 41t 0.7 04 4
0+55 


O1c-6(", 
 e 15iI 0 4. 4 

314 C: 07 i 1I/21,i: '+io 4,) 19.1 '4 
 6
 
:21 C 81-a li/Th]' 1015 4 1.7 04 7 



* LENDOSYS * FPAFR Study * F'rocje-trone Microcipsuies * 
P4_MICRO * SUL,;JEC-I (-2 m- MtL h C) 

* print ouc fri FRINT GUT * 01/09/37 * JNH * 

labnumL d ate PDIOL(uLg/rl) day remarks 
C2C0uZ1 1'Ub/,S/6 o.... ... .... ... .... ... .... ... O.23. ..< .72 1 

C ) . 7 I. 
C209Z IU/'1)7/86
 

C2 10 4 1i01/t)C/8 0' 
 .9 4 

C2(:)06 1 oI/w86 _.> 1.7 6
 
C2 :C)7 1I/11 /80 .
 . 0.6 7C2, )0 0 1':,)/1-/8 C 
c2 ' -:,99 1(9, 1:)o b 

.O 8 
1.1 9 

Cu 40 IC/14/.6 00.7 1C)
C2UY41 10/15/86 0 iJ1 ii
C290042 10/1,/86 o 0. 8 12 
1:204 1/17/b6 .

. 1.4 13
C20 44 i "S,'8 . o 1.9 14LCH.14,_ 10,,'i/,8c 

. 2...Z 1
 

:2Lt--)46 10i, 2/36 15I
C2 0 u47 1o,"_ I/a6 oo 5.0 16)58 17 

cC:~t1 1!)i2,' dc.o :::iO. U 18 

-0 5 
" 7.2 21-L" .C21:,0C)o o, ,5 1 22

C'z1:) / 7 , oD 5 9 2"] 

2u',4 10, _7,do . C 10.0 25 
..
 J.S. It). 0 26
~u056 I 1/80 

. 

0o6 4.9 27 

......................................
 

*** *** II:.*:12 * *,%**** 



* ENDOSYS F'RFAR Study *Pr o.qeterone icrocapsuILs 

F4.1 CRO- E4UBJL.CY- c-: -m- Montr--i I 

* print out froin PFRINi UUT -i/(.'l9/87 * JNH *
 

1bnum 
 date F'DIOL(ug/il) day remarks 

CD),1 iII 01/86 C . 2.7 1
C2OZC2 11/,2'/86 .) 

mfissirg

C20_:: 11/04/36 . o• 
 0.9 4 

mi ssi ng
C2 :,4 11/06/86 

. 6
 
C25 11 ,'C7/86 
 4.8 7
L2"7 110/6.1.9 
 8
 
C2.7 11/0/8 
 1.5 9
 
C207Z3 11/, I0
 

. 
. 1.8 10 

C 66
 
LC041 II/I;/St . C -. 1 12
1.0 13
 
C2 k 4 11/14/8o J 
 1.7 14

C20'4C.4 11 15/Gio o 

. . ,1 16
 

L20.4' 11/ 17/8o 
 - co 
 6.3 17

C2 4 11/18/86 Q 9. 18 
CV'Z47 I/19/o - * 5.: 19 

C . J o.:) 20
 
4 I /. 
 -- iI). C 21 

o i2 o 

sz::;b4 I/.K: ,i6 .o 1.7.
 . 61.76 . 
. 

cS X I2,'6 . o. ..

L 'z912 ,6 .

****** 11::7:1'3 ***t*** 

http:E4UBJL.CY


END0-'r 3 * ProqL.nttrc: , 1crcaps. -- StrUnI REsponse * fICRO P4 -A U-3JE'C I . Fcol . Cat. Day 

* print Cout fromg FkIiNT OUT P '1/4.9/37 * JNH * 

LH FSH L2 F4 aEIES 

r-ecno LABNUMI DAiFE TIMNE mIUml nI Uil p/m l ng/n1 dy REMIRS 

52 C 83O 4:515/i58 045 i 0. 4: 1U.6 4. c 0. 5 C4
2C C dC0 1:/1 5/C5 60Su 7.4 I:. - (1..5 Cl 15
 

54 C 39:2u7 10/15/Os] C'?1S 8.2 1 ia 40 <0.5 Cu 
55 - .4g0I0/1,"-J 7.1 11.0 42, 0'rZ C..5 c1 45 

57 C [5 31 .1 10V / 6 i 0 . i 02 . 1 7
 
5so 8:11 1(/15/Sb i)iC .u 9.5 I- ¢.5 ':1 9:


c" ;-: - iK4'15/'do L.-g) i.i o. is *:4:.5 C1 I1:5 
8:1:. ° 1)i is,ijS.~ 14J45 8. 9.5 *.4n.5?2' 41 120~ 

51 C 8:14 1.4,15iz 114) 8.2- 11 .1. -= . s0. Ai
Ol l•2Csi ii i" a. : -"i . U . :1 1_,
 

542 C a:515 10,1/l ';i]6 1115 3.4: 
 11. ,: -7 U.5 01 18:4
 
,5s CZ i Ivs/ 1 ,',.3, 1i A. . * 4.4l' "vs ':. 5 0:i ,-'

b4 C 8:1.-/ I'./15/boe A 11 s .7c.21 1 4,b .50 41 14: 

6&is 522.-? V, 15b/o i"1:. 4.5, i2.4. 15~ K .5 01 210 

od C 8:.21 I:O,15,"U 1245 4.'9 9.: 24. '.5 :41':40 

*)*k* 4:C4] **C*** 



* ENDOSYS Froc jetercrf jIjcroccps. - Serum Response * 

MICOF% Rz4 S U JE i C-rI:-LC- Lut -El Cor-t Day 

* print out fru, i FhIrF udrF (A/9/37 * JNH * 

LH FSH E2 F'4 SEERIES 

rcnc LANUN DKrE FIIIE itl, I U, I;,l pgirl rig."rI day REMARKS 

2 ) 	 C 6 II1/ , '86 3j")9 

L2u3 11/0. c ,1' > 746 2 . 5. 425
2 . 7 24 , 60.- 2


205 C a57' 1 ,/' I a 10/
01 2.1 ,' 6-i 1.7 12 75
 
-06 C a 
 6 1 4 6.4 62 12

2(7 C 1357 1/05/36 1?4i. 2.5 
 c " 7 1. 02 10.
20,., 	 C 577 11i/05/6 ,,IS 1.7 7. ss 1.5 02 12
 

CC i.:085 i 1 1 , .I
204 0574 / j 4..I ', '1 1,'.5;jim 111 	 ,' ,7.0t! -'-. 1.6 02, 13.
21 	 1 7v i. . ') 4 (11 60 

212 	 C b5/./ 11 /6o 115 2 . 69. - 1 16(7
27 ....1 5 .1. .*-" 	 195

214 	 C I5/- 6j 14 C.5 0 54li'1/ .c, 1. 2 210 
215IS 	 C ata75 ii,"osiu 12. 	 ,*J**123631.t . 1.1 I3 ,12Z1 lb' 2 25 
214 	 C lliuS/'6 1155 4.9 .57"7 24.0) 



* ENDOSYS * Froqestruore ilcrocaps. - Serum Response * 

-IECRO_4-4- LU jJEC I-C )* I nj c---on Day 

* print out froat FhRINI OUT * Ci01/(9/87 * JNH * 

LH FSH E2 F4 SERIES 

recno LANUM DATE TINE iI~il miltiil pg/TI ig/il day REMARK.S 

2-.4 C 84 9 l/S 5 ,]7 7 7. 14. 1 X x 075 -6,) 
-=. cC a '. 11/1)8/36 1 2 X -4
 

C 3.5I 1i /C. . 14.' . X -06

5 .8,"6 C u72 c 86i2 11/(J/86 (822 :.8 1".u A X OJ -157 C , J6 -2' 11/ o.. .. . . :6/a .. , / i 16S . ,I X X{ C) C
 

259 C 8054 1 t /ic3i Ci(J,_ 1i .1 X 
 x Ci 15
 
240( C C'),6 S /',./bUc 69 7 2.8 1..4 x x C _i:(

241 C 3ci 1/636 t,".y22 ,J. 12.4 Ax L. 
45 
242 C I57 i 7 .5I/1.8/ 9-7 1.1 x CC41x x 
24_ C 0<5 1 ,"(J/8o ,75 ,Y.. A X 75a.V n.t 
-A44 C E"DS 1 1C,71244~ I 1,"0EJ/8/ 368 j ~ 'n~).,/.~.0 1 "1 ) ( x .17 91)X0 


-45 t C 6' 11, 3//'ac 1v8 1_.7 X A (" 1i
 
246 C t0o 1 11l /1- )
/3c 1H 7 .4 12.6 x , Ci- 120 
247 C 2 11 /2 1 2 . 17. C) xO: 135
 
21i8 C aL .2 1i'!8l1 .b 11 7 ,t./ 12.1 .1: 15 
249 C 36c4 11/ ,''/6 1122 4.1 11.o
2S i:. a{ s A 0.. 15"" /'8 i-:;'" I i / 88){6 s. 2 12. xxC.C E, C li,',"6 1152 2.5- 2 X X i: 195
 

252 C 6667 11/llo 12 7 
 oo 1. S x C; :1:
 
5 C 8,08 11/'8/86 12222 . . 14.i x X 
 "...
25
 
254 C C' 11 .u..' '-'"7 1.
E,09 . 12/ 
 X x C 24 

...... 
 / ~~1 7,,"XX0 4"I 



--

* ENDOS',S * I'AF .tudY * Froq;.st rcrne Microcapsules * 

F4 _Mi CIO1 0UUJ-kT 1L CT (Li 1 h -)
 

print out frorr FkINT Luur L /9/,87 * JNH *
 

labnuir date F'DIOL(ug/nl) day remarks
 

C)I. .........
14.1 ...........4 2 1
C2Ou<)0_ 1K)! w:186 . . 2.I
 
EC0K..? 1_, 4;'1, . 

L9)K4. L/I ~. .4 4
 
CLL)y_)b 1K,/17,', 
 26
 
L b 101/ •I, /C . 6 

CLy)Kt; Iti1 /V 'd • 3.2 7
 
[20(096 19.'2/231 
 • 1.9 8
 
C20-9 11/66 
 1.8 9
 

i /C8. 1. 


C2.0917:i !_< .CL.K 1',_413bI 10/2I ,,/-6 ... 4.4I. 1/31 • 13 

L)O 4 '.,2 / ci -• 
 6 14 

t[ly~lL-2L)) 167 1 1/i .1),'2 "6'" 4.14.7 1718 
: 1 7 1' i V, U. 4. 1 17C:,i.)1 ,), '- /, 7.9 18
 

LUI,-? 1 1 "86 .. 7.1 29 
C20 2 llx.,2,"o 7.41 2
 

[11919L 1 ./L)4cj . . . 5• .7IC 211 " 

C I-!024 11/I'5/36 . ,, . 3.7 24 

-
C2 b 11M7/8o u. Menses21 9c'M 
....
 

****** 1: 29:49 , ** 

http:Froq;.st


* ENDOS r * 5t *P kFF'R UJy r.'u t rcine Mi crocapsuIes *
 
4 11E CRo-f S4 EL i 
 kULJ- I1 )1.- - th 1
 

print out from FRiNl oUF • u1/09/87 * JNH
 

I tbr;u, ri 
 date F'DILL(ug/rl) day 

..........................................
 
c~oY2 /(-o,, D
 

1- 4
 

C. Ii't 

L...t..I-i.7~ 
. ~48 61 


o . 4.3 9
 

c2o4t4 i 
 1.7 11
c2' ;'- 11 I,2 4/'8 . i . 7 16
 
Olt .4.1 17
 

C" ;'E 1'UIid' .
[?C.. I 11 24 , 1 1
C. *l% 

L2'4172 1i1/1i,& . ". U4k.B .0 12
 
.20.U 19


C24/ 1,17f42C204,1 I c .i1/21~~,"D4'6 
:-,.,. 2.400231

"CS " 27I,.01

-27
,r ..- J 


. . 12U. 
 I . 29
 

**,.* ****11.:ZZ 

......................................
 

remarks 



ENDOS'S * FrtcqtAtrori Ni -crocyops. - Serff Response ,M i CFO _4 -3 UIDJ E_--I 0..)4 * Fc:) I I - Ccril t. Day 

* print out frof FF:iNF OUT * 01/09/87 * J NH 

LH FSH E2 F4 SERIES 

recno LABNUM DATE TINE iIW1 rlUnl pg/il ng/ml day REMARKS 

.5 c 82a 10/10/86 11'r) It'.2 16.2 50 <: 0.7 01I 
C 8289 1C/1,"86 1145 11.0 14.1 It bi C5 i5


77 C 8290 1k)0/I/d i 2,, 9. 1 15.5 
 0.501j 70
 
-_,a C 8291 10/10/ 1215 10.7 17.5 
 78 0.50 45

'9 C iO 12_: iL,
,"j 1. 17292 / . 1.5 6040 C "29. /1,,"Ui 1245 11.- 15.' . 0.5 O1 75
 

41 C 824 1,,10,66 170. 11.7 5.0z C)-V .5 ) 9 (

42 C 8 25 10,10/6 1i 9.4 15.6 
 45. ) 1 15
4, C L2UC,6 10,' o,/Jo 17.0 1-.0 14.u 5 K 501 120

44 C 8'1 7 /10"/ 6 1v.5 1 1.4 15." 61) 1. (j 
 I 175
45 C 8290 IullO/So Iclo i 14.. 0.701 150

46 C 829 Y I,),/1.'J 6 i.1, 9.9 16.1) 55 A 1l5

47 C 0700 lW I,',]147' 5'.2 i 7. 0.5 1007 01 
48 C a701 10/i/b6 1445 9. 0 15. 4 .50l_ I
49 C 7':t') Ili / ,z 6 150.6 V.5 14.5 1 0.5 01 210
 
51 C I I7)OI2j/oi i/_5 9.I 
 4LC' 0 1 2-2"
5i C 1 .0"'4 . 1 24) 



* END3S' * Fro tcLurjne 1Iic ro pt. - Serum Response * 
C O__F'4* ELJL4J ECTEI 4-14 -*- Lu teca1 Ccnt Day 

* print :jut fr ,n FHIANr Luwi 0o191U7 * JNH * 

LH FSH E2 P4 SERIES 

recna LABNUM DATE TIME uIUr1 lU1, pg/mii ng/TI day RENAIkRf[S 

141 C 3451 /29 /'6 1222 - _ D. 2
 
142 C 3--,,, /"9/82 12T' . 5 o.Q 2 15
:_' 1 

14 _ 4 S -, 2?/ S 5 i'_.S Cj. - t
 . C I.i/ '... 

144 L 84,54 1.,..... It)/ 95o . 6.9 C2 45
 
I I S C 945 1
1 ' DO i 7 1 7.Y (2CC
 
147 L' 4 6 1,-
 u' 1 t 17 7.)2 94
 
147 C a ,cS 1 2 ,9.c; .t-, ..
 
149 C 841.! j, 4
1"49 4L 1(-.,,''9 . (:2 1"S1 8 2 
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METHODOLOGY
 

Characteristics of the subjects: 
 Potencial participants in this study 
were
 

area of
living in the central Santiago at the time of delivery, which occurred
 

at the Hospital Paula Jaraquemada, the public hospital of the 
area. They were
 

selected from postpartum women who wanted to 
breastfeed their child for as 
long as crnor. .. ej'o ... ;eiccti.on were: age 18-,35, parity 1-3, 

normal pregnancy, and vaginal term delivery of a healthy child of normal birtch 
weight. Absence of chronic disease or any other condition requiring 
continuous drug therapy were also required. The nutritional condition of the
 
mother was established by the weight-height ratio using the ICNND (7) standard
 

as reference. Women with a ponderal index under 9, not
were included.
 
Instructions on the adequate technique 
for breastfeeding on demand were given
 

at the hospital by a member of the research team within the first 2 days after
 

delivery. Women were given an appointment at days 7, 20 and 30 postpartum for 

clinical 
evaluation and reinforcement of instructions for breastfeeding on
 
demand. Or, days 30-35 postpartum, a general physical, pelvic and 
breast
 

examination and PAP smear and hemoglobin were performed. 
 Hemoglobin values
 

higher than 11 g% were an additional requirement.
 

Actual volunteers who entered the study protocol were healthy 
women in
 

exclusive breastfeeding at day 40 after delivery. 
They were selected for
 

their willingness to participate in the study.
 

Formulation tested: 
 a) Injectable progesterone microcapsules consisting in
 
microspheres made of 
biodegradable poly-lactide-co-glycolide in which
 

progestercne was homogenously dispersed-
 b) Placebo consisting of same
 

materials but containing no progesterone. 

Protocol of the Study: 

Women were protected by a Copper TCu 200 device which was inserted at 
day 40 after delivery. At day 45 + I postpartum they received the 
progesterone mcrocapsules injection or the placebo. Seven women entered each 

group. 

Blood samples were drawn before injection, every three days during the 
first 9 days and weekly thereafter up to day 90 post-treatment. 
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Progesterone RIA was performed using the methods and reagents of WHO 

Programme for the Provision of Matched Assay Reagents for the RIA of Hormones 
in Reproductive Physiology.
 

Clinic visits were scheduled monthly to check maternal and infant 
health and the breastfeeding pattern.
 

RESULTS
 

There were no problems related to the procedure of injecting the 
microcapsules, other than mild local pain. No local effects were reported or 
observed later. 

Characteristics of the population enrolled are shown in Table I. No 
major health problems were diagnosed. 
 All subjects were in exclusive 
breastfeeding at day 120 postpartum and supplements were prescribed before day 
180 after delivery in 2 and 3 cases from the progesterone and placebo group 

respect ively. 

Plasma progesterone values obtained in both groups are shown in Fig. 
1. Mean levels were distinctly higher from week 3 to week 9 in the group
 
treated with progesterone 
 but they never reached the 3 ng/ml landmark. 

The bleeding pattern is shown in Fig. 2. A longer amenorrhea was 
experienced by the majority of progesterone treated inwomen comparison with 
IUD users who reinitiated bleedings at an earlier postpartum interval. 

CO NCL US IONS 

The data indicate that the preparation is well tolerated, it elevates 
the circulating levels of progesterone but not enough hormone is delivered for 
a sufficient length of time to achieve the desired dose. The period of
 
maximum release appears to be between the 3rd and 9th week following the 
inject ion. 
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TABLE I
 

Progesterone Microcapsules in Nursing Women: 
Characteristics of the Study Population 

Case Age Weight Height Parity 
 Hb Admission Weight of Newborn
 
NQ y Kg m g% g 

Progesterone group 

01 26 68 1.54 2 11.2 3980 
03 23 59 1.54 1 14.2 3480 
04 20 49 1.52 1 11.8 3320 
05 22 54 1.51 3 12.9 3100 
06 22 56 1.52 3 13.2 3100 
09 26 68 1.55 3 11.8 3490 
11 26 58 1.47 1 14.2 3650 

n= 7 7 7 7 7 
X = 27.6 58.8 2 12.7 3445 

D.S 2.4 7.0 
 1 1.2 312.3
 

Placebo group
 

02 21 
 58 1.59 1 13.5 2550
 
07 
 31 60 1.63 
 3 12.9 2960
 
08 21 76 
 1.64 1 
 11.2 
 3460
 
10 27 
 55 1.47 3 12.9 3150
 
12 
 26 80 1.58 
 4 14.5 3160
 
13 25 58 
 1.47 
 2 12.2 2550 
14 27 58 1.48 2 13.5 
 3110
 

n =7 7 7 7 7 
X = 25.4 63.5 2.3 299112.9 

D.S = 3.5 10.0 1.1 1.0 
 336
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Fig. 1: 	 Plasma progesterone levels in nursing women treated with progesterone
 
microcapsules or placebo.
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I. SUMMARY 

This report describes the endometrial biopsies obtained for the
 
Poly Net-90 Phase I Clinical Investigation. The objective of the Poly

NET-90 Study was 
to identify a safe dose level of microencapsulated

norethindrcne (NET) that would serve as an effective 90-day
 
contraceptive when injected into human females in their 
reproductive
 
years. Endometrial biopsies were taken to gain an understanding of the 
endometrial response to 30, 
 50, 65, and 100 mg dose levels of NET at 2, 
5, and 6 months post-Lnjection (PT). 

Based on the results available from animal and human studies when
 
the Poly NET-90 Investigation was designed, it was conceivable that a 
single injection of any of the dose levels to be tested (30, 50, 65, and
 
100 mg) could suppress ovulation for 90 days, and that additional doses
 
at periodic intervals could suppress ovulation indefinitely. The
 
longest period of continuous medication tested in this study was about 6
 
months (180 days). To achieve 6 months of continuous treatment, each
 
subject was given 2 injections of NET (65 mg or 100 mg/injection)

separated by an interval of 90 days. 
 Ovarian suppression was udged by

records 
on the bleeding patterns of each subject, estradiol and
 
progesterone serum levels determined by radioimmunoassay (RIA), and
 
anaylses of endometrial biopsies. 

Di.opsies were obtained at three Centers (Table I, II, and III). A
 
total of 52 subjects were enrolled at the three Centers to participate

in this study of a novel method for fertility regulation. Personnel at
 
each Center kept records of bleeding patterns, drew blood samples for
 
RIA, and did the endometrial biopsies.
 

Eighty-nine biopsies were from the volunteers.
obtained 52 
 A
 
baseline, control, or pre-treatment biopsy was obtained from each
 
potential subject. An unexpected finding from these biopsies was that
 
almost 25% of the candidates had anovulatory cycles, endometritis, or
 
glandular-stromal asynchrony, and were inelgible to be enrolled in the
 
study because they did not meet the criteria of normalcy specified in
 
the protocol. The baseline biopsy was important for selecting subjects

with healthy endometrium, for demonstrating precisely the state of the
 
endometrium before treatment, and for attributing endometrial changes

following NET injection to the effects of treatment. Treated biopsies
 
were 
obtained from 27 of the 52 subjects..
 

All baseline and treated biopsies were 
evaluated by correlative
 
light microscopy (LM), histochemistry, transmission electron 
microscopy

(TEM), and scanning electron microscopy (SEM). The histochemical
 
methods permitted the detection of exogenous or endogenous estrogen and
 
/or progestin via effect(s) on endometrial carbohydrates, DNA, and RNA.
 
SEM revealed sites of breakthrough bleeding and the estrocen-progest:in
 
dependent surface features of epithelial cells, such as cilia,

microvilli, and extruded secretory products. 
 TEM depited the cell
 
organelles and& inclusions that function in processes important for
 
maintaining a suppressed endometrium and for endometrial recovery upon

the return of ovarian function.
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Evaluation of biopsies from 10 subjects at 2 months PI 30 mg NETshowed that ovulation had 
probably been suppressed in 10
all subjects,
although 2 biopsies contained inadequate endometrium for definitive
evaluation, and 
2 bioroies liere 
in the proliferative phase undergoing
repair. It appeared that the latter two subjects would 
have ovulated
prior to 90 days PI, and 
that the remaining 8 subjects would 
not have
ovulated before 90 days P1. 

Evaluation of biopsies from 10 
subjects at 2 months PI mg
showed that ovulation had 50 NET
probably been suppressed in all 
10 subjects.
However, adequate endometrium for definitive evaluation could not
obtained from one 
subject, and another subject had 
be
 

proliferative, but

anovulatory, endometrium.
 

Bleeding occurred with both the 
30 mg and the 50 mg injections, bu
the amount of Lleedinq and endometrial da'aiage was less thefar with 50mg dose. The morphological basis 
for this difference was indicated by
the response of the stromal cells. 
 They became hypertrophic with the 5
mg injection and 
produced numerous reticular fibers. 
 The latter checke(
endometrial bleeding and 
shedding by intertwining between 
the stromal
elements and re-enforcing 
the basement membranes of 
the blood vessels,
glands, and 
surface epithelium. This 
study showed that a progestin-onl,
contraceptive should elicit 
stromal cell hypertrophy and 
reticular fibe
production to deter endometrial bleeding.
 

Histochemical 
results indicated that 
ovarian estradiol production
fluctuated considerably during continuous NET 
treatment. 
 Based on
findings from the 
present study and 
on other data that we 
have obtained
from animals, it is evident 
that endometrium which 
has been suppressed
with progestin-only cannot withstand estrogen fluctuations without
considerable bleeding. 
 The microvasculature during 
continuous NET
treatment showed periodic estrogen-elicited growth spurts 
that resulted
in vascular ramifications and 
bleeding. It can 
now be speculated tha.
injection of a correct dose 
level of an 
estrogen and a progestin will
suppress FSH levels and 
also prevent severe endometrial regression;
without FSH, there will no
be growth of 
ovarian follicles, or erratic

estradiol production and bleeding.
 

Biopsies were obtained from 6 subjects who had 
received 2, 65 mg
NET injections separated by 
a 3 month interval. Proliferative
endometrium was 
present in 
3 of the 6 biopsies, and it seemed 
that the
return of ovulatory cycles 
was eminent. 
Only i of the 3 remaining
biopsies contained adequate endometrium for definitive evaluation. The
endometrium was 
suppressed. 
Material available
indicated that the 2 subjects would not 
in the other 2 biopsies


have had ovulatory cycles for
 
at least another month.
 

Biopsies were obtained from 8 subjects who 
had
NET injections separated by 
received 2, 100 mg
a 3 month interval. 
 Two of 8 biopsies
contained proliferative endometrium, and 
the remaining 6 had suppressed
endometrium. 
It was not possible to 
conclude when the 8 subjects would


have had ovulatory cycles.
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Based on the analyses of all biopsies and the correlation of data
 
obtained by all investigative procedures, it was apparent that the 65 mg

dose level of NET elicted a better endometrial response than did the 100
 
mg dose level. Furthermore, there was less shedding with the 65 mg dose
 
level than with any other dose level 
tested. Biopsies were limited, and

it was unfortunate the one Center did not provide the treated biopsies

that would have shown the endometrial response to the 65 and 100 mg dose
 
levels at 5 mcnuhs PI. 
 All dose levels resulted in microscopically

recognizable bleeding. Fluctuations in ovarian activity occurred during

ontinuous NET treatment, and bleeding and repair took place
 
sim ltaneou'sly.
 

I. OBJECTIVES
 

1. To gain an understanding of the endometrial response at the
 
histological, histochemical, cellular, and subcellular levels to 30, 50,

65, and 100 mg of microencapsulated norethindrone (NET) at 2, 5, and 6
 
months post-injection.
 

2. To identify a safe dose level of microencapsulated NET that would
 
serve as an effective 90-day contraceptive when injected into human
 
females in their reproductive years.
 

3. To determine if any undesirable endometrial 
alterations of
 
significance are present after 3 months and 
6 months of continuous NET
 
treatment.
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III. MATERIALS AND METHODS
 

Three Centers provided endometrial biopsies 
for this
The Centers and study.
their Directors were 
(l) The University of 
Texas
Health Science Center 
at San 
Antonio, Dr. Jose Balmaceda; (2)
University of Pittsburgh, Magee Women's Hospital, 
Dr. David
Archer; and 
(3) Cornell University 
Medical College, Dr.
Saxena. BrijThe Study Nurses/Study Coordinators for the study were(1) Liz Kivi, 
Caroline Jarke, and Janell Mariorana with Dr.
Balmaceda, (2) Barbara Ross and Nancy Kirimli 
with Dr. Archer, and
(3) Stephanie Schroeder and 
Leila Macey with Dr. 
 Saxena.
Saxena was assisted by another physician, Dr. Mukhul Singh.
Dr.
 

Henceforth, 
each Center will be 
referred to by 
the name of its

Director.
 

Personnel who handled 
the biopsies 
at the University of
South Alabama 
were Walter Wilborn, Ph.D., 
Barbara Hyde, M.T.A.,
Marion Sokol, H.T., 
and Edward Dowling, M.D. 
 Dr. Dowling is
charge inof surgical pathology at the UniversityMedical Center. of South AlabamaThe other personnel are 
staff members of the
Electron Microscopy Center, University of 
South Alabama.
 

The study was designed

would be taken 

so that two endometrial biopsies
from each subject who 
was admitted 
to the study. A
pre-treatment 
(control or baseline) biopsy was 
to be obtained
the secretory phase in
of 

was 

the cycle preceding treatment. A subject
to be elgible for admission 
to the study if her biopsy showed
normal endometrium and 
if she met 
other criteria 
in the protocol.
The second endometrial biopsy was 
to be a treated biopsy 
that
to be obtained at was
one of three times post-injection. 
 Henceforth,
the two biopsies will be designated conriol 
biopsy and

treated biopsy.
 

A pathology report 
for each biopsy is included in
appendix. PARFR was the
sent the original and 
four carbon copies of

each report.
 

Biopsies 
were received via 
overnight Federal 
Express inpolyfoam shipping containers with refrigerant packs (ice packs)
keep to
the specimens cold during shipment.

20 Each biopsy was inside a
ml plastic scintillation vial 
immersed in 
fixative. 
 The
fixative was 1% glutaraldehyde and 1% paraformaldehyde 
in
Millonig's phosphate buffer, pH 
7.3.
 

Upon receiving a biopsy, the informationCenter No., Study on the label (e.g.,No., Patient No., & Datein of Biopsy) was writtenthe Tissue Record Book, 
and the biopsy was assigned an
accession number which began with the 
letter W. 
 The biopsy was
then removed from the container, placed on 
a paraffin plate, and
inspected while covered with fixative. 
 Using a stereomicroscope
(dissecting microscope), the quality of the biopsy was judged and
recorded along with the amount of endometrium, mucus, and blood
that comprised the biopsy material.
 

http:Singh.Dr
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Next, the biopsy was divided for light microscopy (LM),

transmission electron microscopy 
(TEM), and scanning electron
 
microscopy (SEM). 
 When a biopsy contained insufficient tissue for
 
all three studies, material 
was first selected for LM. LM was
 
necessary 
to date the endomelrium and for histochemistry.
 

Tissue for LM was immersed overnight in 10% neutral buffered
 
formalin before dehydrating the specimen 
in graded ethyl alcohols,
 
clearing in xylene, and embedding in paraffin. Tissue for TEM was
 
cut into I mm cubes, postfixed 2 h in cold 2% osmium totroxide in
 
Millonig's buffe-, dehydrated through graded ethyl alcohols and
 
acetone, and embedded in Spurr's low viscosity epoxy resin.
 

Strips of tissue that could be 
recognized under the
 
dissecting microscope to have surface epithelium were selected for
 
SEM. The strips were post:fixed in osmium tetroxide as described
 
for TEM specimens. Following postfixation, they were dehydrated
 
through ascending concentrations of ethyl alchol, placed into amyl

acetat-2, and dried by the critical point method using liquid

carbon dioxide. Specimens were mounted on aluminum stubs,
 
sputtercoated with gold palladium and viewed 
in a scanning
 
electron microscope. SEM is unique in that it allows large

specimens of unseccioned endometrium to 
be viewed tridimensionally
 
at magnifications that 
range from lOX to 30,OOOX.
 

Paraffin blocks of 
tissue for LM were serially sectioned at
 
5 micrometers. It was important to study numerous sections of 
the
 
same 
biopsy since endometrial alterations attributable to
 
contraceptive steroids are sometimes focal, small, and 
occupy such
 
a minute area of the biopsy that they 
can go undetected unless the
 
biopsy is serially 
sectioned and carefully evaluated from
 
beginning to end. Sections were placed 
on chemically cleaned
 
glass 
slides and stained by one of the following methods: (i)

hematoxylin and 
eosin (H&E), (2) periodic acid-Schiff (PAS), (3)

periodic acid-Schiff diastase (PAS-D), (4) alcian blue (AB) at pH

2.5, (5) AB at pH 0.5, (6) colloidal iron and Van Gi.eson
 
combination (CI), (7) Pyronin-Y (P-Y), 
and (3) methyl green
pyronin (MGP). These techniques were used on each biopsy in order
 
to get the most information possible from the material.
 

H&E revealed the 
salient features of each biopsy, permitted

dating biopsies of control endometrium, and provided the
 
information for routine pathology reports. PAS and PAS-D
 
specifically identified glycogen in the epithelial. and 
stromal
 
cells, showed sites of glycoprotein secretory products and
 
granules in the glands, surface epithelium, and vascular
 
endothelium, and delineated clots of platelet aggregates 
in the
 
microvasculature. Colloidal iron 
(CE) demonstrated reticular
 
fibers, sialomucins, and sulfomucins. The two latter components
 
are acid glycosaminoglycans (carboxyl- and 
sulfate containing,

respectively) important 
for endometrial growth and implantation of
 
the blastocyst. Reticular fibers are produced by stromal cells
 
and their quantity in the endometrium indicates the degree of
 
stromal cell activity and/or the extent the endometrium has shed
 



-6

due to bleeding. Reticular fibers also help to distinguish polypsfrom normal endometrium. 
AB at pH 2.5 stains sialidase-labile
sialomucins whose synthesis 
is stimulated by progestins. AB (pH
0.5), as well as 
the P-Y 
technique, demonstrates sulfomucins. The
 
latter are estrogen-dependent.
 

The various histochemical methods 
for carbohydrates were
used to detect an estrogen and/or ,i prcgestin of either 
exogenous or endogenous origin via 
the effect(s) that the
hormone(s) exerted on 
endometrial carbohydrates. A final
histochemical technique, methyl green-pyronin, 
was used to
demonstrate RNA and 
DNA. Increased cytoplasmic RNA (basophilia)
is an estrogen effect, and increased nuclear RNA (in the nucleoli)

is a progestin effect.
 

One micrometer sections were 
made of all blocks of tissue
that had been embedded in plastic 
for TEM. The sections were
stained with toluidine blue and evaluated by LM. 
 They provided
exceptional resolution of 
endometrial cytology and 
revealed
details, such as discontinuities 
in the microvasculature, 
that
were not apparent in 
H&E stained sections. Ultrathin sections
 were made from at least 3 blocks/biopsy. The sections were
mounted on 150 
mesh copper grids and double-stained with uranyl

acetate and 
lead citrate before examining by TEM.
 

All biopsies were 
first evaluated by accession number only.
Slides and micrographs were 
judged independently by at least tiree
qualified individuals in order 
to eliminate any possible bias 
in
 
interpretation.
 

Forty-five biopsies 
were received from Di. 
 Balmaceda. F..ve
were from subjects not admitted to the 
study because they did riot
have normal endometrium: 
3 had anovulatory endcmetrium, I had
proliferative endometrium with stromal 
hyperplasia, and 
I had
glandular-stromal asynchrony. 
 The 40 remaining biopsies,
comprised of 20 control biopsies and 20 
treated biopsies, were
from 20 subjects who were admitted to study.
the Table I lists
the biopsies from Dr. Balmaceda. They were taken 
to show the
endometrial response to 2 months of 
continuous NET treatment.
 

With one exception, control 
biopsies 
from all Centers were
obt.in. in the secretory phase of 
the cycle. One control biopsy
from Dr. Balmaceda was 
taken in the proliferative phase (see Table
I, Subject No. 16, DJ, W-56-86). Treated biopsies from Dr.
Balmaceda were taken 63 
days post-injection with the 
exception of
the 
biopsy from Subject No. 7. It was obtained 61 days post
injection (Table 1).
 

Forty biopsies were received from Dr. Archer. 
 Six were frcm
subjects who did not 
have normal endometrium and 
were not admitted
to the study. Five subjects 
had anovulatory endometrium, and I
had chronic endometritis. 
 As shown in Table 1I, 19 subjects were
admitted to the study, and 
a post-injection endometrial 
biopsy was
 



obtained from 14 of the subjects. Thus, a total of 33 biopsies 
came from Dr. Archer. Normal, secretory endometrium was
 
identified in control biopsies 
from 18 of the subjects. The
 
endometrium of one subject, Subject No. 
6 (CLG), showed changes

compatible with ovulation superimposed upon an anovulatory cycle.

Fourteen biopsies were obtained on days 89 through 95 after the
 
second injection of either 65 
ma or 100 mg of NET. The second
 
injection was given approximately 90 days after tne first
 
injection. The same dose level was 
given at each injection. The
 
treated biopsies from Dr. Archer were to 
show the endometrial
 
response 
to 6 months of continuous NET treatment.
 

Seventeen biopsies were received from Dr. Saxena. One was 
from a subject who was not admitted to the study because of
 
chronic endometritis. As shown in Table 111, 13 control biopsies
 
came from the 13 subjects admitted to the study. ?rom the 13
 
control subjects, only 3 treated biopsies were received.
 
Although the biopsies from Dr. Saxena were to show the
 
endometrial response to 5 months of continuous NET 
therapy, little
 
could be 
learned from his material. Biopsies were unsuitable for
 
study, and two difEerent numbers were sometimes assigned to the
 
same subject. ConsequentLey, Dr. Saxena's biopsy reports 
in the
 
appendix should be identified by checking the subject's initials
 
with the information provided in Table Ill.
 

Despite the failure of one Center 
to perform as specified in
 
the protocol, results were obtained and conclusions were reached
 
from the study of biopsies provided by 
two of the Centers.
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TABLE I
 

ENDOMETRIAL BIOPSIES FROM DR. 
JOSE BALMACEDA, UNIVERSITY OF TEXAS
HEALTH SCIENCE CENTER, 
SAN ANTONIO, TEXAS
 

CONTROL AND TREATED BIOPSIES FROM 
SUBJECTS WHO RECEIVED A SINGLE
INJECTION OF 
30 AG OR 50 MG MICROENCAPSULATED NORETHINDRONE FORTHREE MONTHS OF CONrROLLED RELEASE STEROID CONTRACEPTION
 

SUBJECT: 
 CONTROL BX: 
 MG NET 
 TREATED BX:
NO. & 
 & INJECTED
NO. NO., DAYS POST-INJECTION,
INITIALS 
 DATE 
 & DATE
 

1 W-292-86 30 W-502-86; D-63;

NH 05-24-86 
 07-29-86 

2 W-291-86 50 W-503-86; D-63;LTS 05-24-86 07-29-86 

3 W-277-86 30 W-504-86; D-63;MO 05-24-86 07-29-86 

4 W-255-86 50 W-505-86; D-63;ODC 
 05-05-86 
 07-29-86
 

5 W-236-86 30 W-421-86; D-63;

SG 04-25-86 
 06-24-86 

6 W-071-86 50 W-312-86; D-63;MC 02-18-86 05-28-86 

7 W-136-86 30 W-290-86; D-61;
SM 03-13-86 05-24-86 

8 W-111-86 
MP 

50 W-313-86; D-63;

03-11-86 
 05-28-86
 

9 W-086-86 30 W-237-86; D-63;RC 02-20-86 04-25-86 
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10 W-070-86 50 W-238-86 ; D-63 
LV 02-18-86 04-25-86
 

11 W-057-86 30 W-239-86; D-63; 
RG 02-13-86 04-25-86
 

12 W-043-86 50 W-240-86 ; D-63;
 
MS 02-03-86 04-25-86
 

13 W-069-86 30 W-241-86; D-63;
 
DA 02-18-86 04-25-86
 

14 W-067-86 50 W-242-86; D-63;
 
CA 02-18-86 04-24-86
 

15 W-054-86 30 W-224-86; D-63;
 
LO 02-13-86 04-22-86 

16 W-056-86 50 W-225-86; D-63;
 
DJ 02-13-86 04-22-86 

17 W-068-86 30 W-226-86 ; D-63; 
TS 02-18-86 04-22-86 

18 W-055-86 50 W-204-86; D-63; 
CK 02-13-86 04-15-86
 

19 W-041-86 30 W-202-86; D-63; 
CM 02-03-86 04-15-86
 

20 W-042-86 50 W-203-86; D-63; 
LV 02-03-86 04-15-86
 

Treated Specimens inadequate for complete evaluation: (1) 5, SG, 
W-421-86 (no LM, SEM, or TEM); (2) 1, NH, W-502-86 (no LM, SEM, 
or TEM); (3) 14, CA, W-242-86 (no LM, or SEM); (4) 18, CK, W-204-86 
(no SEM); (5) 19, CM, W-202-86 (no SEM). 
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TABLE II
 

ENDOMETRIAL BIOPSIES 
FROM DR. 
DAVID ARCHER, UNIVERSITY OF
PITTSBURGH, MAGEE WOMEN'S 
HOSPITAL, PITTSBURGH, PENNSYLVANIA
 

CONTROL AND TREATED BIOPSIES FROM SUBJECTS WHO RECEIVEDSINGLE INJECTIONS OF 65 MG 
TWO 

OR 100 MG OF MICROENCAPSULATED 
NORETHINDRONE FOR 
SIX MONTHS OF CONTROLLED RELEASE STEROID

CONTRACEPTION. 
 AN INTERVAL OF APPROXIMATELY 
90 DAYS SEPARATED
 
FIRST AND SECOND INJECTIONS 

SUBJECT: CONTROL BX: 
 MG NET 
 TREATED BX:
NO. & 
 NO. & INJECTED! 
 NO., DAYS AFTER 2ND INJECTION,INITIALS 
 DATE INJECTION & DATE
 

1 W-077-86 065 W-556-86; D-93;

JAP 02-14-86 
 08-19-86 

2 W-102-86 
 100 W-586-86; D-90;

MAC 02-24-86 
 08-28-86
 

3 W-074-86 
 065 W-601-86; D-89;

RDB 02-10-86 
 09-05-86
 

4 W-142-86 
 100 W-636-86; D-94;

SMK 03-12-86 
 09-15-86
 

5 W-170-86 065 W-680-86; D-92;

EJ 03-24-86 
 09-26-86 

6 W-209-86 100 W-718-86 ; D-90 ;
CLG 04-09-86 
 10-13-86 

7 W-250-86 065 W-761-66; D-90;
BJS 04-25-86 10-24-86 

8 W-281-86 100 W-799-86; D-92;
BEV 05-07-86 11-04-86 
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9 W-280-86 100 W-819-86; D-90; 
VL 05-07-86 
 11-14-86
 

10 W-325-86 065 W-865-86; D-93;
 
JC 05-23-86 
 12-01-86 

12 W-347-86 100 W-874-86; D-95; 
RKW 06-02-86 
 12-03-86
 

13 W-353-86 100 W-897-86; D-94;

PSR 06-04-86 
 12-04-86 

14 W-370-86 100 W-937-86; D-93;
 
JMR 06-10-86 
 12-16-85 

15 W-371-86 065 W-898-86; D-93;

JLT 06-11-86 
 12-10-86 

16 W-443-86 
 --- No biopsy received 
RMT 06-30-86
 

17 W-422-86 
 No biopsy received
 
PER 06-25-86
 

18 W-446-86 --- No biopsy received 
MAM 07-03-86 

19 W-521-86 
 --- No biopsy received 
CAL 08-01-86 

20 W-530-86 --- No biopsy received 
MJM 08-05-86 

Treated specimens inadequate for complete evaluation: (1) 1, JAP,

W-556-86 (no SEM or TEM); (2) 2, RDB, W-601-86 (no LM, SEM, or TEM);

(3) 7, BJS, W-761-86 (incomplete LM; no SEM); (4) 8, BEV, W-799-86
 
(incomplete LM; no SEM or TEM); 
(5) 9, VL, W-819-86 (incomplete

LM); (6) 12, RKW, 4-874-86 (no SEM or TEM); (7) 13, PSR, W-897-86
(no SEM); (8) 15, JLT, W-898-86 (no SEM); (9) 14, JMR, W-937-86
 
(no SEM or TEM).
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TABLE III
 

ENDOMETRIAL BIOPSIES FROM DR. 
BRIJ SAXENA, CORNELL UNIVERSITY
 
MEDICAL COLLEGE, NEW YORK, 
NEW YORK
 

CONTROL AND TREATED BLOPSIES 
FROM SUBJECTS WHO RECEIVED TWO SINGLE
INJECTIONS OF' 65 
MG OR ]00 MG OF MICROENCAPSULATED NORETHINDRONE

FOR SIX MONTHS OF 
CONTROLLED RELEASE STEROID CONTRACEPTION. AN

INTERVAL OF APPROXIMATELY 
90 DAYS SEPARATED FIRST AND SECOND
 
INJECTIONS
 

SUBJECT: CONTROL BX: 
 MG NET 
 TREATED BX:

NO. & NO. & 
 INJECTED/ NO., AFTERDAYS 2ND INJECTION,

INITIALS 
 DATE INJECTION 
 & DATE
 

1 W-132-86 100 W-563-86; D-68;

HOC 03-06-86 
 08-26-86 

3 W-164-86 
 No biopsy received
 
LIS 03-19-86
 

4 W-172-86 
 No biopsy received
 
DOT 03-26-86
 

5 W-184-86 
 No biopsy received
 
MGB 03-28-86
 

6 W-191-86 
 100 W-600-86; D-64;

RSB 04-01-86 
 09-08-86
 

7 W-198-86 
 No biopsy received
 
KYK 04-04-86
 

8 W-231-86 
 No biopsy received
 
CHB 04-18-86
 

W-232-86 
 No biopsy received
 
MHL 04-18-86
 

9 
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10 W-287-86 
 No biopsy received
 
SRB 05-09-86
 

11 W-295-86 No biopsy received
 
DEW 05-14-86
 

12 W-308-86 --- No biopsy received 
KRO 05-21-86 

13 W-318-86 --- No biopsy received
 
MGR 05-23-86
 

14 W-326-86 065 W-811-86; D-64;
 
MDM 05-27-86 
 11-17-86
 

Treated specimens inadequate foc complete evaluation: (1) 1, 
HOC, W-563-86 (no LM, SEM, or TEM); (2) 6, RSB, W-600-86 (no LM, 
SEM, or TEM); (3) 14, MDM, W-811-86 (no LM, SEM, or TEM).
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IV. RESULTS
 

A. Light Microscopy and Histochemistry
 

1. Dr. Balmaceda
 

Biopsies were 
obtained approximately 2 months (51 daysand 63 days) post-injection for both thelevels of NET (Table 1). 
30 mg and 50 mg dose

There were 
10 biopsies
receive., a single from subjects who
30 mg injection of NET. 
 Of these,
proliferative phase 
2 were in the
and recovering from treatment, 6 were
suppressed, and 
2 did 
not contain adequiate endometrium for
evaluation. 
 The suppressed endometrium 

contained blood and appeared 
from 5 of 6 subjects 

to be bleeding
biopsies were taken. 
at the time the
Perhaps the two subjects
endometrium for evaluation 

who did not provide

had shed or bled 
to the basalis and
no endometrium could be 
obtained.
 

Of the 10 biopsies from subjects who received
50 mg injection of NET, I was in the 
a single


proliferative phase and
recovering from treatment, 
8 were suppressed, and 
1 containedinadequate endometrium for evaluation. 
 Blood could be 
identified
in biopsies from 4 of 
9 subjects, but 
less blood was present than
in biopsies from 
subjects 
who :eceived the
Again, one 30 mg injection.
can speculate that 
the subject who did 
not provide
endometrium for 
evaluation had 
shed to the basalis.
 

Suppressed endometrium from subjects injected with 30
of NET typically contained mg
small glands lined 
by low epithelium
and embedded in 
a loose stroma 
of sparse reticular fibers and
small 
stromal cells that manifested the 
naked nucleus appearance.
In comparison, suppressed 
endometrium from 
subjects who received
50 mg of NET characteristically 
had larger stromal cells and
reticular fibers. more
Stromal cells, however, were
hypertrophic not as markedly as
as they become in the latter parcr of 
the menstrual as
cycle 
or during pregnancy. Reticular 
fibers intertwined between
the stromal elements and re-enforced the basement membranesglands and the vessels of the microvasculature. 
of the 

Bleeding occurred
with both dose levels, but there was less with the higher doselevel. It was concluded that the amount of bleeding inendometrium from the corpus-fundus uterus was inverselyproportional to numberthe of reticular fibers and the degree of
stromal cell hypertrophy.
 

The c9loidal iron (CI) histochemical method
the dose-dependent differences illustrated
 
reticular fibers, 

in the quantity and distribution of
and showed that 
the fibers 
were sparse in areas
of bleeding and 
in areas where the endometrium had been shed.
Intact areas that 
had remained since 
treatment began were 
rich in
reticular fibers. 
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Other histocheinical methods showed additional important
 
features of the endometrium during NET treatment. Collectively,

the techniques indicated that the endometrium was not totally

deprived of estrogen during continuous NET medication and that the
 
endometrium responded focally during treatment. Tissue was lost
 
and repair occurred. Sites of mitotic activity could be
 
recognized. Fluctuations took place in cytoplasmic RNA and
 
nucleolar RNA that indicated the epithelial cells were carrying
 
out limited synthetic functions. Focally, some glycogen,

sialomucins and sulfomucins 
appeared as if their synthesis had
 
been triggered by estrogen and by estrogen-progestin interactions.
 
Growing ovarian follicles were the likely source of the estrogen.

All of the changes can be elusive and go unnoticed unless biopsies
 
are serially sectioned and evaluated according to a battery of
 
histochemical methods specifically for information on endometrial
 
histophysio logy.
 

2. Dr. Archer
 

All treated biopsies from Dr. Archer were from subjects

who had received about 6 months of continuous NET treatment. All
 
showed bleeding. A3 noted earlier, treatment consisted of giving

each subject 2 NET 'njections (65 mg or 100 mg/injection)

separated by an interval of 90 days. Dr. Balmaceda's biopsies, in
 
comparison, were taken after 2 months of a single dose of 
30 mg or
 
50 mg of NET.
 

Six biopsies came from subjects who had received two, 65
 
mg injections of NET: I biopsy/day was obtained 
on day 89, 90 and
 
92 following the second injection and 3 biopsies were taken on day

93 following the second injection (Table II). Of these, 2 were
 
in the proliferative phase, 2 were suppre3sed, and 2 were
 
unsuitable for histological evaluaLion. One suppressed biopsy
 
also contained sites of proliferative activity.
 

Eight biopsies were 
obtained from subjects who had
 
received two, 100 mg injections of NET: 3 were taken on 
day 90, 1
 
on day 92, 1 on day 93, 2 on day 94, and 1 on day 95 following the
 
second NET injection (Table II). The endometrium was
 
proliferative in 2 biopsies, and suppressed in 6 biopsies. Two
 
biopsies of suppressed endometrium contained sites of
 
proliferative activity.
 

Some biopsies contained insufficient endometrium for
 
complete evaluation. 
 It was possible to evaluate reticular fibers 
by the colloidal iron method in only 4 biopsies from subjects who 
had received the 65 mg dose level, and in 7 biopsies from
 
subjects who had received the 100 mg dose level. With the 65 mg
dose level, only I of 4 subjects shed her endometrium during 6 
months of treatment; with the 100 mg dose level, 4 of 7 subjects

shed their endometrium during treatment. Thus, more shedding was
 
associated with the higher dose level of NET.
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Seven of the 14 treated biopsies from ArcherDr. had
proliferative activity, 
an indication that 
ovarian function was
returning. Histochemical results showed some 
degree of estrogen
stimulation as 
manifesLd by epithelial growth, mitotic figures,
prominent ciliation, 
scattered aggregates 
of glycogen, cytoplasmic
basophilia, and 
sulfomucins at 
the apices of epithelial cells.
Bleeding in 
biopsies from subjects who received 
the 65 mg dose
level seemed to 
be due to the return 
cf ovarian function and

endometrial cyclicity.
 

3. Dr. Saxena
 

Three treated biopsies were received 
from Dr. Saxena's
13 subjects. As noted earlier, they 
were to 
show the endometrial
effects of 
5 month: of continuous NET 
treatment.
 

One biopsy was from 
a subject who had received two, 65
mg injections, and 2 biopsies were from subjects hadwho receivedtwo, 100 mg injections. Only I of the 
3 biopsies contained
endonietrium for 
evaluation, and 
it was from a subject who hadreceived the high level ot NET. The specimen provided 
a minimum
representation of 
proliferative endometrium that 
showed recovery
and stromal cells of considerable size and density. 
 There was
endometrium for no
histochemistry, SEM 
or TEM. Unfortunately, the
information gained 
from the treated biopsies from Dr. 
Saxena was
negligible and they need 
not be mentioned further.
 

B. Transmission Electron Microscopy
 

TEM showed the subcellular changes 
that occur in the
endometrium during 
continuous NET treatment. Specimens from both
Dr. Balmaceda and Dr. Archer varied somewhat in 
appearance and
some were 
recovering from suppression. 
 Thus, changes at the
subcellular 
level were 
not always identical o: of the same
magnitude. 
Micrographs representative of the 
alternations 
in the
surface epithelium, glands, stroma, 
and blood vessels are shown in
the order named in Figures I through 9. At the time the biopsies
were obtained, Dr. Balmaceda's subjects who received the 50
dose 
level provided endometrial biopsies that 
mg
 

showed the most
favorable response 
to treatment.
 

Secretory cells 
and ciliated 
cells were present in the
surface epithelium during treatment. Secretory cells
predominated, They 
 lined by microvilli and
were could be divided
into light cells and .dark cells based on 
the electron density of
their cytoplasm (Fig. i). 
 Cytoplasmic microfilaments accounted
for the electron density of dark cells.
 

Pools of extravascular blood and tissue 
fluid tended to
accuumulate beneath 
the surface epithelium. Protrusions formed
above the pools. Breaks occured on the prptrusions perhaps as
consequence of a
the action of enzymes in 
the blood an
overstretching of 
o- simply to


the surface epithelium. 
When viewed in profile,
a break appeared to involve 
one or only a few cells, but even 
such
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a small area allowed considerable blood to escape into the uterine
 
cavity (Fig. 2). 
 SEM showed that these sites were numerous. Any

correlation between uterine bleeding 
and vaginal bleeding is
 
unknown since bleeding charts on the subjects were .-t supplied
 
with the biopsies.
 

Stratification of the surface epithelium was observed 
histologically and by TEM in areas of proliferative acLivity. The 
stratified cells represented a type of metaplasia in areas 
undergoing repair, but they had no pathological significance.
Dark cells predominated in stratified areas. They cytoplasmic

filaments may provide the cells with 
the migratory ability
 
necessary to reach defective areas for re-epithelialization.
 

Glands became atrophic with continuous NET treatment
 
(Fig. 4). They contained the same cell types described for the
 
surface epithelium (i.e., ciliated, secretory, light, and dark).

Extravascular leukocytes were present between the gland cells.
 

Biopsies wi.th negligible bleeding had a stroma rich in
 
reticular fibers, vessels with intact endothelium, large stromal
 
cells, and 
little or no edema (Fig. 5). Stromal cell hypertrophy

and the production of ret icular fibers progestin effects.
are 


Biopsies with considerable bleeding had a stroma with
 
few reticular fibers, vessels with discontinuous endothelium,

small stromal cells, and appreciable edema (Fig. 6). Distended
 
venules, capillaries, and venules of normal caliber were leaky in
 
biopsiec, with pronounced bleeding.
 

Vascular clots of platelet aggregates were infrequent

(Fig. 7). They were no more frequent than in control biopsies.
 

Swollen endothelial cells 
were observed in arterioles,
 
capillaries, and venules of treated biopsies.
all The swollen
 
cells had electron lucents cytoplasm and nuclei that were usually

larger than nuclei of normal endothelial cells (Figs. 8 & 9).

They increased in number as the length of treatment increased.
 
Vascular lumina were narrowed where swollen cells 
were present.
 
This alterations needs further study.
 

C. Scanning Electron Microscopy
 

To better appreciate the impact of NET on the
 
endometrium, micrographs of control biopsies are shown and
 
described. The control biopsies were obtained in the cycle
 
preceding the first injection of NET. 
 Folds, depressions, and
 
gland openings characteristic of post-ovulatory endometrium near
 
the time of implanation were visible at low magnification (Figs.

10 & 11). Close inspection failed to show any significant

defects. Expelled secretory products were the only materials
 
.isible on the epithelial surfaces and in the gland openings.
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Apices of secretory cells were densely ccvered with
microvilli (Fig. 12). Cilia were 
longer than microvilli. The
ratio of secretory cells to ciliated cells was 
about 20:1.
 

Treated biopsies from Dr. Balmaceda and Dr. Archer
showed 
similar alterations. The response with the 
50 mg and 65 mg
dose levels was more favorable than with 
the other dose levels.
 

NET 
treatment caused great suppression and thinning of
the endometrium with the 
formation of mounds or 
protuberances of
various sizes. Corresponding edematous and blood-filled
irregularities of the endometrium were noted by LM and TEM.
Apices of the mounds 
were 
lined by thin, flat cells (Fig. 14).
The cells manifested breaks and discontinuities that allowed blood
 
to pass into the uterine cavity.
 

Glands decreased in 
number during endometrial
suppression. Exfoliated glands 
were often seen 
on the endometrial
surface (Fig. 15). Interestingly, most 
of them had 
their luminal
 
aspects directed outward.
 

Focal breaks anu 
blood could be identified throughout
the period of suppression (Fig. 15). 
 A break usually involved
only a few dissociated cells admixed with erythrocytes (Fig. 16).
The cells associated with 
a break had 
lost their micreappendag.es

and orientation and had 
porous cells membranes.
 

As noted earlier, several endometrial biopsies had
weakly proliferative activity. 
 This was interpreted as a sign of
recovery 
from NET suppression and the beginning of estrogen
production by growing 
follicles. 
 These biopsies both resembled
and differed from biopsies of 
suppressed endometrlum. Like
suppressed endometrium, the endometrium during 
recovery manifested
mound-like irregularities of the 
surface, cellular disruptions,
and bleeding (Fig. 17). 
 The irregularities became less 
prominent
as recovery continued. Break-through bleeding 
was commonly
observed on 
mounds where the epithelium had become Lhin had
or

degenerated (Figs. 
18 & 19). 

A characteristic and distinctive feature of 
the
endometrium of 
recovery was the presence of bridges 
or columns of
cells which often extended from gland openings for considerable
distances across 
the endometrial surface (Fig. 20). 
 Such columns
accounted for the 
focally stratified areas 
that were observed by
LM and TEM. The cells appeared to elongate and to migrate to
defective areas for re-epithelialization (Fig. 21 
& 22). They
resembled cells present 
in normal endometrium during recovery from
 
menstruation.
 

D. Legends
 

Fig. 
1. An intact, suppressed surface epithelium is
depicted with light and dark cells. 
Venules are present in the
stroma. 
 63 d PI 30 mg NET. x5,700.
 

http:micreappendag.es
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Fig. 2. A small break appears to involve a single cell 
in the surface epithelium. Blood in a subepithelial pool can flow
 
into the uterine cavity through the break. 63 d PI 50 mg NET.
 
x4,500.
 

Fig. 3. The stratified surface epithelium depicted is 
a
 
result of repair. 63 d PI 50 mg NET. x7,500.
 

Fig. 4. The atrophic gland is lined by viable cells.
 
Lymphocytes are present at 
the gland base. 63 d PI 30 mg NET.
 
x4,500.
 

Fig. 5. Reticular fibers are numerous, stromal cells
 
are of moderate size, and the venule is intact. There is no
 
bleeding. 63 d P1 30 mg NET. x5,700.
 

Fig. 6. The endothelium of the venule is discontinuous
 
and the 
lumen is filled with red blood cells that are escaping
 
into the stroma. x5,700.
 

Fig. 7. Platelet aggregate in venule. Clots were 
no
 
more frequent than in untreated control biopsies from the same
 
subjects. 63 d PI ing NET. x5,700.
 

Fig. 8. Capillary with swollen endothelium. 93 d PI 2nd 
dose 65 mg NET. xlO,200. 

Fig. 9. Capillary with swollen endothelium. 94 d PI
 
2nd dose 100 mg NET. x7,500.
 

Fig. 10. Low magnifications of control secretory

endometrium showing highly folded 
mucosa and gland openings. 4X50.
 

Fig. 11. Low magnification of control secretory

endometrium showing 
the large amount of surface available for
 
study, surface folds, and gland openings. x150.
 

Fig. 12. Control secretory endometrium depicting

ciliated cells and secretory cells of the surface epithelium.
 
x375. 

Fig. 13. Suppressed endometrium with prominent mounds
 
or protrusions. Correlative LM and TEM showed 
the mounds were
 
filled with blood, sometimes edematous, and covered by squamous
 
epithelium. 63 d PI 50 mg NET. x75.
 

Fig. 14. Higher magnification of apex of mound
 
illistrating outlines Df squamous epithelial cells that cover the
 
mounds associated with suppressed endometrium. Breaks and loss of
 
the epithelium permit leakage of blcod and fluid from the
 
underlying stroma. 63 d PI 50 mg NET. xl,500.
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Fig. 15. 
Suppressed endometrium that 
shows protuberances

and numerous 
focal breaks and 
sites where cells have been
These lost.
are characteristics of 
the endometrium of 
subjects with
pronounced bleeding. 
 The cylindrical structure 
at lower
an expelled and everted gland. left is


93 d PI 
2nd dose 65 
mg NET. x300.
 

Fig. 16. An area 
of focal breakdown is shown in the
suppressed endometrium. A few red 
blood cells 
can be seen among
the dissociated epithelial cells. 
 93 d PI 2nd dose 65 mg NET.
 
x3,000.
 

Fig. 17. Endometrium
disruptions, and 

during recovery showing laps,cell columns that 
are characteristic of 
recovery.

63 d PI 30 
mg NET. x750.
 

Fig. 18. Endometrium during 
recovery depicting
area of breakthrough bleeding. a focal

Blood cells and extracellular
granules can be 
seen in the stroma where the 
epithelium has been
denuded. 93 d PI 
2nd dose 65 
ng NET. x3,000.
 

Fig. 19. Endometrium 
where during recovery showing a sitethe epithelium has 
been lost, exposing the stroma and 
blood.
94 d PI 
2nd dose 
100 mg NET. x3,750.
 

Fig. 20. Endometrium during recovery. 
 A long column of
cells extends from 
the gland opening across
surface. The columns may permit cells to 
the endometrial
 

denuded or injured areas. 63 
reach and repair


d PI 30 mg NET. x3,000.
 

Fig. 21. Endometrium during recovery. 
 Bridges of cells
appear to be migrating from the 
large cell column. 93 d PI
dose 65 mg 
2nd
 

NET. x750.
 

Fig. 22. Endometrium during 
recovery. Elongated cells at
base of cell column appear to be migrating to 
a nearby defective
area 
at right of the micrograph. 
 92 d PI 2nd dose 65 mg NET.
xl, 500.
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V. CONCLUSIONS 

1. All dose levels of NET tested for an effective 90-day injectable
resulted in microscopically recognizable bleeding. The extent that 
this bleeding became apparent clinically was unknown since copies of 
bleeding charts were not available. 

2. NET did not completely suppress ovarian function. 
 It was
 
speculated that FSH periodically reached a level that triggered

development of ovarian follicles. The follicles produced estradiol, but
 
ovulation did not occir. 

3. To deter bleeding, it was found that a dose level of 
NET should
 
be administered that stimulates the hypertrophy of stromal cells and the
 
production of reticular fibers. 

4. Of the dose levels of NET tested, the 30 mg was too low, the 100
 
mg was too high, the 50 mo was borderline, and the 65 mg was
 
satisfactory in that ovulation was inhibited and 
there was less bleeding
than with other dose levels. Bleeding and recovery occurred 
simultaneously. 

5. After considerable experience in this and other studies 
in
 
evaluating the endometrial response to NET, the results of the present

study were the first to show convincingly that an injectable can be
 
forthcoming. 
 There were no clots, polyps, or other serious endometrial
 
abnormalities. As additional studies are undertaken, they should
 
include the analysis of biopsies by correlative LYM, histochemistry, TEM,

and SEM in 
order to increase the sample size for evaluating the long
term effects of NET on the endometrium.
 

6. To control bleeding, an estrogen should be injected with NET.
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Appendix. 
Page 1.---

NAME: PARFR NET90 Ss: 
 W 292-86Subject's Initials:A AGE SPa (N-VJ C,CD30 InitialADDRESS: 	 Biopsy date: May 12, 1986. SEX F DATE 5-24-86
 

NH. CorrectPHYSICIAN: 	 Control (baseline) biopsy for 
PARFR's NET-90 Study. RACE INS BALMACEDACLIN.DX: 	 Patient No. I. by WHW.PATHOLOGIC DX:(GP OSSANDMICR OS COPIC) 

ENDONETRIAL BIOPSY: SECRETORY 
TISSUE REMOVED: ENDONETRIL]4, DAY 25. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARMR NET90 accession number W 292-86. 
MICROSCOPIC DESCRIPTION: 
 An aggregate of endometrial segments measures 
ranging up to 0.3 cm. collectively 0.8 cm, with individual segmentsThe endometrial glands are tortuouswith incipient secretoryexhaustion, and are located in a stroma 	which exhibits a moderate degree of diffuse

predecidualization. 

EADjh
 
5-28-86
 

wlg, N1 .1 
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ADpendix. Pave 2.
 
N.WE:pARJR NET90 o W 502-86 

'ADDRESS: Biopsy date: July 18, 1986. AGE SP (NH) 63d P 
SEX F DATE 7-29-86Patient No. 01. 

PHYSICIAN: Day-63 PI RACE INS 
CLIN.DX: PARFR's NET-90 Study 

PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

EN RA L BIOPSY:
TISSUE REMOVED: a) LNSUFFICIENT FOR DIAGNOSIS. 

b) CERVICAL EPITHELIU,1 SHOWING2 SLIDES MICROGLANDULAR HYPERPLASIA 
AND SQUANDUS METAPLASIA. 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 502-86.
 

MICROSCOPIC DESCRIPTION: 
 The biopsy measures 1.1 cm collectively with 
individual segments ranging up to 0.7 cm. Thespecimen consists mostly of mucus. 
The endocervix is also represented and features squamous metaplasia with focal microglandular hyperplasia. No endometrium is avail

able for evaluation.
 

EADjh
 
7-30-86
 

{.VYwlJ%1jD
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Appendix. Page 3. 
NAME: PARFR NET90 


DOB W 291-86 

ADDRESS: AGE SP. (LTS) C,CD23Biopsy date: May 09, 1986. SEX F DATE 5-24-86 
PHYSICIAN: Control (baseline) biopsy forPARFR's NET-90 Study. 
 RACE INS B A 
CLIN. DX: Patient No. 02. PATHOLOGIC DX :(GROSS AND MICROSCOPIC) 

TIJUCROETE:L BIOPSY:TISSUE REMOVED: SECRETORY~ENDVETPIJU, DAY 18. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 291-86.
 
MICROSCOPIC DESCRIPTION: An aggregate of endometrial segments measures 

collectively 1.1 on, with individual segments
measuring up to 0.5 cm. 
 Some of the endometrial segments appear to be from lower
uterine segment. 
Otherwise, the endometrial glands show subnuclear vacuolization
with some supranuc]ear vacuolization. 
The stroma is moderately cellular.
 

EADjh 
5-28-86
 

E. Dow ing, 
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Appendix. Pa~e 4. 

NAME: PARFR I-r90 B001 W 503-86 
~NAE:PAERN~90AGE SP*n (LTS) 63(d PT 

ADDRESS: Biopsy date: July 14, 1986. SE F DA T 7-29P8 
F DATE 7-29-86Day-63 PI SEX 

PHYSICIAN: PARFR's NET-90 Study. RACE INS BALMCEDA 
CLIN. DX: Patient No. 02. PATHOLOGIC DX:(GR OSS AND MICROSCOPIC) 

EN(IIETRIAL BIOPSY: EARLY PROLIFERA-
TISSUE REMOVED: TIVE ENDONETRIUM. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR ,ET90 accession number W 503-86. 
MICROSCOPIC DESCRIPTION: 
 The biopsy segments measure in aggregate
 

0.8 cn with individual segments ranging up to0.2 cm. Several well preserved segments of endometrium are available for study.
Tubular endometrial glands are uniformly separated by basophilic stroma. There islittle palisading of nuclei but scattered mitoses can be seen in glands and stroma.
 

EADjh
 
7-30-86
 



. .. .. .......-.. 
 . .... . 

I .. *f 

NAME: PARFR NoT90 
0Oe 
 W 277-86

ADDRESS: Biopsy date: May 05, 1986. AGE SPO (M-O) C,CD22sEx F DATE 5-24-86 
PHYSICIAN: Control (baseline) biopsy for RACE INSPARFR's NET-90 Study. BAIMcDA 
CLN. DX: Patient No. 03. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

TISSUE REMOVED: ENDOMETRIAL BIOPSY: SECRETORYC LE, DAY 24. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORYLABORATORY OF SURGICAL PATHOLOGY 

GROSS DESCRIPTION: 
FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 277-86.
 
MICROSCOPIC DESCRIPTION: 
 An aggregate of endometrial segments measures
 

1.1 cm collectively and up to 0.6 cm individually.Much of the specimen consists of endocervical mucus, but there is 
an adeqUate representation of endometrium consisting of tortuous, secretory glands with basally located
nuclei. 
Cuffing around spiral arterioles is moderately well marked.
 

EADjh
 
5-28-86
 

E. M.D.
 



.ADendix. Paee 6. 

NAME:pARMf NET90 Db W 504-86 
AGE I (MO) 63d PI 

ADRESS: Biopsy date: July 11, 1986. 
 SEX F DATE 7-29-86
 
Day-63 PI.
 

PHYSICIAN: PARFR'S NET-90 Study. RACE INS BAEDA 
CLI. DX: Patient No. 03. 
 DX:(GROSS AND MICROSCOPIC) 

E rRETRTAL BIOPSY: LIMITED 
TISSUE REMOVED: REPRESENTATION, Ca[PATIBLE WITH 

WEAK PROGESTATIONAL EFFECT.
 
2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 

HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 504-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure 
in aggregate
 
0.7 cm and individually up to 0.1 cm. Several

superficial strips of intact endometrium are available for study. The endometrial 
glands and simple i structure and appear secretorily exhausted. A mild degree of 
predecidual change is noted in the stroma. 

EADj h
 
7-30-86
 

E. k lg,%.D 
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 nterstate 2 

NAME: PARFR NET90 	 DOB W 255-86
 
AGE SPO (OT-) C,CD23
ADDRESS: Biopsy date: April 29, 1986.

PHYSICIAN: 	 SEX F DATE 5-5-86Control (baseline) biopsy for 
PARFR's NET-90 Study.


CLIN DX: Patient No. 04. RACE INS BALMACEDA 
PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

TISSUE REMOVED: END ETRL BIOPSY:
T ENEIETRIUM, SECRETORY 
DAY 18. 

2 SMIDES 

UJNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 

FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 255-86. 
MICROSCOPIC DESCRIPTION: The biopsy consists of an aggregate of segpents

measuring collectively 1.5up to 0.3 cm. 	 cm a.id, individually,
The endometrial glands are slightly tortuous, show prominent subnuclea
vacuolization and slight supranuclear vacuolization. 
The endometrial stroma is
moderately cellularwith focal areas of edema.
 

EADjh
 
5-5-86
 

L4 '2ow&g, M.D 
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Appendix Page 8.
 

NAME: PARFR NE790 
 OD W 505-86 
AGE SPO (OC) 63d PI

'ADDRESS: Biopsy date: July 11, 
1986 	 SEX F DATE 7-29-86
 
Day-63 PI.
 

PHYSICIAN: PAR NET-90PARFR's NT9 Study. 	 RACE INS BALMAEDA
CLIN. DX: Patient No. 04. 
PATHOLOGIC DX. " (GROSS AND MICROSCOPIC) 

ENDCETRIAL BIOPSY: BASAL ENIDMNETRIUM, 
TISSUE REMOVED: SUGGESTIVE OF PROGESTATIONAL EFFECT, 

MINEAL REPRESENTATION. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of twu slides bearing PARFR NET90 accession number W 505-86. 

MICROSCOPIC DESCRIPTION: 	 The biopsy consists of a single segment 
me.suring 0.1 cm. This small segment ofendometrium is from the basal zone and includes a small amount of adjacent ityometrium.

The glands are quite simple and may be secretorily exhausted. The stroma appears 
fibrous. 

EADjh
 
7-30-86
 

E Iong, M.
D. 



......R .NE9000PAR 
W 236-86

ADRES:AGE 
ADRS: Biopsy date: April 22, 

Spa (SG) C,0D22
1986. 
 SEX F DATE 4-25-86 

PHYSICIAN: Control (baseline) biopsy 
for PARFR's NET-90 Study.CLIN. DX: Patient No. 5. RACE INS BALUACEDA 

PATHOLOGIC DX: (GROSS AND MICROSCOPICI 

E00METRIAL BIOPSY:TISSUE REMOVED: SECRETORY 
D~EOETRIUM, DAY 23. 

2 SLIDES
 

JNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORYLABORATORY OF SURGICAL PATHOLOGY 

GROSS DESCRIPTION: 
FROZEN SECTION DX: 

The specimen consists of tj.,o slides bearing P.ARFR NET90 accession number W 236-86. 

MICROSCOPIC DESCRIPTION: The biopsy consists of multiple segments
meauring in aggregate 1.0up to 0.3 cm in length. Several of tho cm and, individuallybiopsy segments are endocervical. The
endometrium is secretory, characterized by moderately tortuous glands with basal
nuclei and luminal secretion. 
The stroma is edematous and the spiral arterioles are
readily identified with early stromal cuffing.
 

EADjh
 
4-28-86
 

. Dow.D.
 



Appendix. Page 10.
 

LNiVERSITY4 ScLTH AIABA4N/ 
June 27, 1986
 

COLLEOS OF MEDICI"~ MOBILE, ALABAMA 38411
KLZCTRON MICROS6COPY CENTER TEL z08440-a2u 

Dr. Jose Balmaceda
 
Department of OB/GYN
 
University of Texas Health Science Center
 
7703 Floyd Curl Drive
 
San Antonio, Texas 78284
 

Dear Dr. Balmaceda:
 

I received an endometrial biopsy from you yesterday that was
 
taken on 06-24-86 from SG (Patient No. 05) for PARFR's Poly NET-90
 
Microsphere Study. The biopsy 'las numbered W-421-86 and was ob
tained on Day-63 post-injection.
 

Unfortunately, there was no endometrial tissue in the biopsy

material. Recuts of biopsy material revealed only additional blood
 
and endocervical mucus. I could not find even a fragment of endo
metrium to evaluate.
 

This letter is for your records, and will serve as the only
 

report on the biopsy from SG at Day-63 post-injection.
 

Please let me know if you have any questions.
 

Sincerely yours,
 

Walter H. Wilborn, Ph.D.
 
Professor of Anatomy;
 
Director, EM Center
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NAME: PARFR NET90 DOB W 71-86 

ADDRESS: Biopsy date: February 7, 1986. 	 AGE SPO (MC) CCD22 
SEx F DATE 2-18-86 

PHYSICIAN: Control (baseline) biopsyfor PARFR's NET-90 Study. 	 RACE INS BAICEDACLIN. DX: Patient No. 06. PATHOLOGIC DX:(GR OSS AND MICROSCOPIC) 

ENEIMETRIAL BIOPSY:
TISSUE REMOVED: a) SECRETORY ENLOMETRIUM, DAY 23. 

b) 34ALL FRAGENTS OF CERVICAL 
EPITHELIUM SHOWING SQUAMOUS 

2 SLIDES 
 METAPLAS IA. 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NE790 accession number Wj 71-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial fragments measures 
1.1 cm collectively and, individually, up to0.4 cm. Miltiple small segments of endometrial glands and stroma are available forstudy. The glands are tortuous with luminal secretion. The stroma is moderately


ecematous with beginning decidualization of the stroma 
 around the spiral arterioles.
A few tiny strips of endocervical epithelium are also visualized, featuring squamous 
metaplasia.
 

EADjh
 
2-18-86
 

L#Doing, M. 



NAME: PA.RFR NET90 008 W 312-86 

,ADRE: Biopsy date: May 20, 1986. 
AGE 
SEX F 

SP. (M-C) 63d PI 
DATE 5-28-86 

PHYSICIAN: Patient No. 06. RACE INS 
Day-63 post-injection. BALMACEDA 

AND MICROSCOPIC)PATHOLOGIC DX: (GROSS 

TISSUE REMOVED: C EPL BIOPSY: SECRETORY 
E-MIAUSTION COMPATIBLE WITH PRO-
GESTATIONAL EFFECT.
 

2 SLIDES
 

UNIVERSITY OF SO( rH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of t o slides bearing PARER NET90 accession number W 312-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure in aggregate 1.2 
cm, with indivridual segments ranging up to 0.2 

cm. The endometrial glands are small and simple, featuring secretory exhaustion. The 
stronma is mildly cellular, even somewhat spindly in some areas. The vasculature of 
the endometrial stroma is not prominent. A few strips of transformation zone are 
present as well as endocervical mucosa. There is a mild degree of squamous meaplasia. 

EADjh 
5-23-86
 

A. Dow ,.D. 



Int.,rar. 2 

. . . . . . . . . . . . . . . .	 .Ap p end ix . Page 13 . . . . .. . . 

1AME: PARFR NIET90 	 DOB W 136-86 

AGE Spa (SM) C,CD22,DORESS: Biopsy date: March. 06, 1986. 
Control (baseline) biopsy SEX F DATE 3-13-86 

HYSICIAN: for PARF'R's NET-90 Study. ACE IN5 BALACEDA 
LIN. tDX: Patient No. 07. 

PATH O LOG IC DX: GROSS AND MICROSCOPIC) 

FNWMERLL BIOPSY: SECRETORY 
ISSUE REMOVED: EFNDOIETRIUM, DAY 22. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES t.ABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPT1cON: 	 FROZEN SECTION DX: 

The specimen consists of two slides 	bearing P.iRFR .T90 accession number W 136-86. 

MICROSCOPIC DESCRIPTION: 	 An aggregate of endoretrial segments measures 
up to 1.5 cm, with individual segments measuring 

0.3 cm. The biopsy features considerable techmical artifact, suggesting a lack of 
prompt fixation)or immersion in saline. The glands are tortuous, with nuclei which 
are basally located. Secretion cannot be observed in the lumen in many of the gland., 
possibly due to artifact. Wispy secretion is noted focally. Some suDranuclear 
vacuolization is noted,but is difficult to discriminate from artifact. Trhe stroma is 
markedly edematous; once again artifact makes precise evaluation somewhat difficult. 

EADjh 

EA-Ig, M. 
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NAME: PARFR NET90 DOB W 290-86 
ADDRESS: Bio d May 13 1986. 	 AGE SP* (S--M) 61d PI 

Bopsy ae SEx F DATE S--24-86
 
Patient No. 07.


PHYSICIAN: Day-61 post-injection. RACE INS BAL\VACEDA 

CLIN. DX: PATHOLOGIC DX:. ( GROSS AND MICROSCOPIC) 

EN0D0ETRIAL BIOPSY': SECRETORY 
TISSUE REMOVED: 	 EXHAUSTION CWPATIBLE WITH PROGESTA-

TIONAL DRUG EFFECT. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATCRY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR N1T90 accession number W 290-86. 

MICROSCOPIC DESCRIPTION: 	 An aggregate of endometrial1 segTKnts measures 
1.1 cm, with individual segments measuring 	 upto 0.3 cm. The endometrial glands are small, simple, featuring secretory exhaustion. 

The stroma appears somewhat edematous, spiral arterioles are not conspicuousbut 
there are many small dilated capillaries. 

EADjh
 
5-28-86
 

E.Dwl ID 
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Ar-Rendilx. Pave 15, 

NAME: PARFR NET90 	 DO 111-86 
AGE SP. (NT) C,CD21 

ADDRESS: Biopsy date: March 04, 1986. SEX F DATE 3-11-86
 
Baseline (Control) biopsy for PARFR's
PHYSCIAN: NET-90 Study. 	 RACE INS BACDA 

CLI. DX: Patient No. 08. PATHOLOGIC (DX: GR O S S 
AND MICROSCOPIC)
 

-YNDCM RIAL BIOPSY: SECRETORY 
TISSUE REMOVED: 	 ENAETIILM, DAY 23. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 111-86. 

MICROSCOPIC DESCRIPTION: 	 kn aggregate of endomaetrial segments measures 
up to I cm, with individual segments measuring
 

up to 0.3 cm. There is an adequate representation of secretory endometrium. The
 
glands have 3asal nuclei and a small anunt of luminal secretion. The strora is
 
moderately edematous and the spiral arterioles are prominent)without fully developed
 
cuffing. This is consistent with early day 23.
 

EADjh
 
3-11-86
 

E. A. Dowling, I.
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Aopendix. PAZ& 6.,.... 

NAME: PARFR NET90 Doe W 313-86 
AGE 1;*Ie -P) 63d Pr 

ADDRESS: Biopsy date: May 13, 1986. SEX F DATE 5-28-86 

PHYSICIAN: 
Day-63 post-injection.
Patient No. 08. RACE INS BA MACEDA 

CLIN. DX: PATHOLOGIC DX:(GHO S AND MICROSCOPIC) 

ENDOvEIAL BIOPSY: MILD SECRETORY 
TISSUE REMOVED: EXHAUSTION, CCAPATIBLE WITH PROGESTA-

TIONAL EFFECT. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of troD slides bearing PARFR NEf9O accession number W313-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure 2.5 cm in aggregate,

with individual segments ranging up to 0.4 cm. 

Much of the specimen consists of muctLs and blood clot. The endometrial glands are
 
small and simple, featuring secretory exhaustion. The stroma is mildly cellular with
 
no prominence of the vasculature.
 

EADj h 
5-28-86
 

E. w1wing, M.D. 
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NAME: PARFR NET90 OB W86-86 
AGE SI0 (RC) C,CD23 

ADDRESS: Biopsy date: February 14, 1986. SEX F 2-20-86
SX DATE 2-08 

Control (baseline) biopsy for

PHYSICIAN: PARFR's NET-90 Study. RACE INS ALMAE(DA 

CLIN. DX: Patient No. 09. PATHOLOGIC DX: (GROS S AND ICROSCOPIC) 

ENDMETURAL BIOPSY:
 
TISSUE REMOVED: a) SECRETORY ENDX4tETRIUM, DAY 23. 

b) A FEW FRAG ENTS OF BENIGN 
1 SLIDE -RVICALENLKCE IJCOSA. 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of one slide bearing PARFR NET90 accession numLr 'N36-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial segmints measures
 
0.7 cm, with individual segment- ranging Up tr 

0.2 cm. The glands are moderately tortuous and contain a watery secretion in the 
lumnen, The nuclei are basal. The stroma is moderately edematous and decidual 
cuffing is beginning around the spiral arterioles. A few small fragments of benign 
endocervical nmcosa and mucus are also present. 

EADjh
 
2-20-86
 

E."1 ,,g_ NI.. D
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_________ Appendix. Page 18. 

NAME: PARFR NET9O 
 OOB W 237-86 
AGE SP- (RLC) 63 d PIADDRESS: Biopsy date: April 18, 1986. SEX= DATE 4 - 2 5 ' 8 6 

PHYICIN:Patient No. 9. 
PHYSICIAN: Day-63 post-injection. RACE INS BAL\IACEDA 
CLIN DX: 

PATHOLOGIC DX:GROSSANoMICROSCOPIC) 

ENDUFiETRLU BIOPSY: PROLIFERATIVE 
TISSUE REMOVED: EI ERIUM. 

2 SLIDES
 

_NIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES I-AEORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTON DX: 

The specinea consists of two slides bearing PARFR Nr90 accession nmTbelr W 237-86. 

MICROSCOPIC DESCRIPTION: The endometrial biopsy consists of segments 
which mpeasure 1.1 cm collectively and up to 0.1 

cm individually. The specimen consists of blood clot and mucus with multiple tiny

segments of endometrial glands and stroma. A number of the endometrial glands are
tubular with a moderate degree of palisading of nuclei as well as mitotic activity.
The surrounding stroma available for study is limited but appears moderately cellular
 
with multiple small blood vessels featuring prominent endothelim.
 

EADjh
 
4-28-86
 

E. A. Dowl Lng, ,. D. 
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NAME: PAPRFR NBT90 000 W 70-86 
AGE s. (LV) C,CD23 

ADDRESS: Biopsy date: February 7, 1986. SEX F DATE 2-A-86 
PHYSICIAN: Control (baseline) biopsy for 

PAFM.'s NET-90 Study. 
CLIN. DX: Patient No. 10. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

2NDOME TAL BIOPSY: SECRETORY 
TISSUE REMOVED: ]-DCMErRIUN, DAY 24. 

1 SLIDE
 

UNIVERSITY OF SOUTH ALA8AMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen corsists of one slide bearing PARFR NE90 accession number W 70-86. 

MICROSCOPIC DESCRIPTION: NI±tiple segments of endometrium measure 
collectively 1.6 =,and individually, up to 0.5
 

cm. iltiple segments of well preserved endometrium are available for study. The 
glands are tortuouswith luminal secretion. The stroia features a significant degre 
of decidualization, both in a periarteriolar distribution, but also more diffuSely 
thuoughout the stroma without, however, a distinct compact layer.
 

EADjh 
2-18-86
 

E. A. DD.
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Appendix. Pae 20. 

IAME: PARFR NET90 DOB W 238-86 
D 

RESS: Biopsy date: April 18, 1986. 
AGE 

SEX F 
SP (LMV) 63 
DATE 4-25-86 

d PI 

HYSICIAN: 
Patient No. 10.Day-63 post-injection. RACE INS BALNIACE.DA 

IN. DX: PATHOLOGIC DX: GROSS AND MICROSCOPIC) 

ISSUE REMOVED: 	 ENDCvETRIAL BIOPSY: SHEDDING OR 
MENSTRUAL ENDC.4ETRILm FEATURING 

2 SLIDES 	 PROGESTATIONAL EFFECT. 

UNIVERSITY OF SOUTH ALABAMA 

HEAL I'H SERVICES LA6ORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number ', 238-86. 

MICROSCOPIC DESCRIPTION: 	 The endometrial segments measure in aggregate 
1.1 cm with individual segments ranging up to 0.2 

cm. Most of the specimen consists of blood clot. The endometrium is represented by 
a few small fragments in which stromal crumbling is in evidence, indicative of early 
shedding. The glands are simple and widely spaced in a cellular stroma which features 
early decidual changes as well as infiltrationi by many leukocytes. 

EADjh 
4-28-86
 

E. Dowl , .D. / 
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NAME: PAPR NET90 	 008 W 57-86 
AGE SPO (RG) BALMACEDA 

ADDRESS: Biopsy date: February 4, 1986 	 SEX DATE 2-13-86 
Control (baseline) biopsy for
 

PHYSICIAN: PARFR's NET-90 Study. RACE INS C,D24
CLIN. O×: Patient No. 11. 

PATHOLOGIC DX:(GROS S AND MICROSCOPIC) 

EDCI'ETRLU, BIOPSY: SECRETORY 
TISSUE REMOVED: 	 EDOMETRIUM,1, DAY 19. 

2 SLIDES 

UNIVERSI T Y OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPT!ON: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR 	 ;ET90 accession nutber W 57-86. 

MICROSCOPIC DESCRIPTION: An aggregate 	of endometrial frangments measures
 
0.7 cm collectively and, individually up to 0.3 

cm. M'any of the pieces are from the lower uterine segment, but there are two fragment
which are representative of the functional endometrium. The glands are moderately 
tortuous with variable subnuclear vacuolization. In some of the glands there is a
 
slight amoitnt of secretion. The stroma is markedl.y edematous. 

EADjh 
2-13-86
 

E. A. owlg, N1.D 



Appendix. Page 22. 

AE: PARFR NET90 	 DOB W 239-86 
AGE SPa (RG) 63 d P1 
E E 4-25-86DRESS: Biopsy date: April 18, 1986. 


SEX F DATE 4-25-36
Patient No. 11. 

'SICIAN: Day-63 post-injection. 	 RACE INS BAhMCEDA 

:LIN. DX: PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

"ISSUEREMOVED: 	 LD I.AL BIOPSY: SUPPRESSED 
E14DUEfRIUM CCIMPATIBLE WITH
PROGESTATIONAL EFFECT. 

2 SLIDES
 

.,NIVERSITY OF SOUTH ALABANMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NE790 accessin Pumber 'A 239-86. 

MICROSCOPIC DESCRIPTION: 	 The biopsy segments measure in aggregate 1.1 
cm, with j::dividual segments ranging up to 0.4 

cm. Multiple small segments of endometrium are intermingled with some mucus. The 
endometrial stroma features numerous small empty spaces, possibly a freezing artifact. 
A number of the tissue segments prove to be endocervical. The endometrial glands are 
small and simple, widely spaced in a moderately cellular scro- a in which spiral
arterioles are difficult to identify. There are no venous lakes. 

EADjh
 
4-28-86 
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NAME: PROTOCOL PARFR NET90 DOD W 43-86 
(BALMACEDA) AGE SPe (MS) C. D25 

ADDRSS:SEX F DATE 2-3-86Biopsy date: January 28, 1986
 

PHYSICIAN: Control (baseline) biopsy for RACE INS 

CLIN. DX: PARFR's NET-90 Study. PATHOLOGIC DX:(GR O SS AND ; iCROScOCui '' 

Patient No. 12.
 
ENDCETRIAL BIOPSY: PROBABLE 

TSSUE REMOVED: SECRETORY EDCNETRIUM FROM LOWER 

1 SLIDE UTERINE SEGENT. 

UNIVERSITY OF tOUTH ALABAMA
 
HEt LTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of one slide bearing Protocol PARFR NET 90 accession
 
number W43-86.
 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial fragments 7easures 
1.2 cm and, individually, up to 0.4 cm. The 

specimen consists of several fragments of endometrium interspersed with blood clot,
cervical mucus and strips of endocervical epithelium,{ogether with exfoliated squamoL
cells. For this reason, the biopsy is difficult to evaluate and it cannot be established 
that we are dealing with a normal day 25 endometrium. This is probably because the 
sample comes predominantly from the lower uterine segment. Individual endoimatrial 
glands appear to be secretory, especially those which are dissociated from the stroma. 

EADjh
 
2-3-86
 

w1g,E 1 " M.D. 
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Appendix. Page 24. 

lAME: PARFR NET90 DOB W 240-86 

JDDRESS: Biopsy date: April 18, 1986. 
AGE 
SEX F 

SPO 
DATE 

(MS) 63 
4-25-86 

d PI 

Patient No. 12. 
.LIN. A: Day-63 post-injection. BALMACEDA 

. PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

_'DUA. FT'RIAL BIOPSY: SUPPRESSED 
ISSUE REMOVED: FNDET'= Uvt CaPATIBLE PITH 

PROG ATIONAL EFFECr. 

2 SLIDES
 

UNIVERSITY OF SOUTH AL -BAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN FECTION DX: 

The specimen consists of two slides bearing PARFR NET9o accession number W 240-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure in aggregate 1.2
 
cm, with individial segments ranging up to 0.3 

cm. The biopsy consists partly of mucus and blood clot, and partly of tiny strips of
endometrial epithelium, individual glands dissociated from stroma, and a few segments
in which glands and stroma are seen in appropriate relationship. The endometrial 
glands consist of a ring of epithelial cells which present very little cytoplasm and
 
no mitotic activity. The intervening stroma is moderately cellular without decidual
ization.
 

EADjh
 
4-28-86
 

E. A4 M.D.
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NAma: PARFR NE90 OB
AGE Spa 

W 69-86(DA) C,CD20 
ADDRESS: Biopsy date: February 7, 1986. SEX F DATE 2-18-86 

PHYSICIAN: Control (baseline) biopsy for RACE INS BALL\EDA 
CLIN. DX: 

PARFR's NET-90 Study.
Patient No. 13. PATHOLOGIC DX: G R O S AND iCROSCOPIC 

EN[CWMETRIAL BIOPSY: SECRETRY 
.TISSUE REMOVED: NDOCTRII3, DAY 23. 

1 SLIDE 

UNIVERSITY OF SOUTH k.LABAMA
 
HEALTH SERVICES LASOR.,TJHY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

- The specimen consists of one slide bearing PARFR NET90 accession nunber W 69-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial segments measures 
0.9 cm with individual segments measuring up to

0.1 cm. Approximately 40% of the specimen consists of imucus and blood clot. The 
endometrial glands are tortuous with a moderate amunt of lminal secretion. The 
stroma shows a moderate degree of prominence of the spiral arterioles with incipient 
periarteriolar cuffing. Stromal edema is only slight. 

EADjh 
2-18-86
 

E. A. [ " ...
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Appendix. Page 26.
 

ME: PARFR NET90 008 W 241-86
 
OR ESS: AGE SP- (DA) 63 d PI
 

Biopsy date: April 18, 1986. SEX F DATE 4-25-86
 

HYSICIAN: Patient No. 13.Day-63 post-injection. RACE INS BIACEDA 
-LIN. DX': PATHOLOGIC DX: (GRCSS AND MICROSCOPIC) 

ENDXMETRIAL BIOPSY: SUPPRESSED 
ISSUE REMOVED: ECU PV, CCPATIBLE WITH 

PROGESTATIONAL EFFECT.
 

2 SLIDES
 

UNIVER.;I rv OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SU RGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN MECTION DX: 

The specimen consists of -wo slides bearing PARFR NET90 accession number W 241-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure in aggregate 1.3 
ciii, with individual segments ranging up to 0.2 

cm. Muich of the biopsy consists of mucus and blood clot. However, there are several 
segments of eutdometrial glands and stroma available for study. These are superficial 
strips featuring widely spaced, simple endometrial glands without evident secretion
 
or mitotic activity. The stroma is moderately cellular but cannot convincingly be 
recognized as presenting decidual features. Spiral arterioles are inconspicuous.
 
There are no venous lakes.
 

EADjh 
4-28-86
 

E. mg, M.D.
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N JA : PARFR XET90 DOB W 67-86 
AGE SsO (CA) C,0D24

ADDRESS: Biopsy date: February 5, 1986. SEX F DATE 2-18-86 

PHYSICIAN: 	 Control (baseline) biopsy for RACE INS BADA

PARFR'J NET-90 Study.
CLIN. DX: 	 Patient No. 14. 	 PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

NIX7ETRIAL BIOPSY: LATE SECRETORY 
TiSSUE REMOVED: 	 OvTPjv 

2 SLIDES
 

UNIVER SITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZIZN SECTION DX: 

The specimen co--ziRs of two slides bearing PARFR NET90 accession number W 67-86. 

MICROSCOPIC DESCRIFTION: 	 An aggregate of endometrial segments measures
 
up to 1.1 cm, and individual segments range up

to 0.2 cm. There is considerable shattering and contraction artifact, as well as
 
hemorrhage in the numerous small endometrial segments. The glands are of secretory
quality, quite tortuoLLs, but the relationship to stroma is not well sho .n because of 
fixation artifact. Nevertheless, we are dealing with a late secretory endometrium. 

EADjh
 
2-18-86
 

E.A.IDow M 
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ME: PARFR NET90 
 DOB W 242-86
 

AGE SPa (CA) 63 d PI 
Biopsy date: 
April 18, 1986. 	 SExF DATE 4-25-86 

StCIAN: Patient No. 14. 
Day-63 post-injection. RACE INS BAADA 

:LIN. DX: PATHOLOGIC DX: (GROSS ANO MICROSCOPIC) 

'ISSUE REMOVED: 	 ETNEI=EIAL BIOPSY: INSUFFICIENT FOR 
DIAGNOSIS. 

2 SLIDES
 

UNIVER4SITY OF SOUTH ALABAMA 
-EALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR NET90 accession number W 242-86. 

MICROSCOPIC DESCRJPTION: 	 Biopsy segments measure 0.8 cm i aggregate 
and, individually, up to 0.4 cm. The specimen

consists mostly of endocerviical mucus together with a few strips of endocervical 
mucosa and a few tiny segments of endometrial epithelium and stroma. The endometrium 
is insufficient for diagnosis. 

EADjh 
4-28-86
 

E. Dow g, M.D 
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Ap.2ndlix. Page 29. 
NAME: PARFR NET90 Subject's initials: LO oo8 W 54-86 

ADDRESS: Biopsy date: January 31, 1986 	 AGE SP 2(L3- BAL86 Initi
SEX DATE 6 

CXreL
 
Control (baseline) biopsy for 
PHYSICIAN: PAFR's NET-90 Study. 	 RACE INS C,D24 Correc 

CLIN. DX: Patient No. 5 PATHOLOGIC DX:(GROS SAND MICROSCOPIC) 
WHW. 

ENIONETRIAL BIOPSY: SECRETORY 
TISSUE REMOVED: ENDOMETRIUL, Day 18. 

1 SLIDE 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen corn3ists of one slide bearing P.ARFR NET90 accession number W 54-86. 

MICROSCOPIC DES2RIPTION: 	 Segments of endometrium measure up to 0.7 c07 
on the slide and individually up to 0.2 cm. Theendometrial glands show strongsubnuclear vacuolization and a mild degree of supra

nuclear cytoplasmic vacuolization,without luminal secretion. The stroma is cellula 
with no significant edema. 

EADjh
 
2-13-86
 

E rDow ng, M.D( 
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NAME: PARF NET90 	 DOB W 224-86
)AGE 	 SPe (LO) 63 d Pl 

)ADDRESS: Biopsy date: April 15, 1986. 	 SEX F DATE 422-86 

Patient No. 
15.
 

PHYSICIAN: Day-63 PI. RACE INS BALMACEDA 

CLIN.DX: 
 PATHOLOGIC DX: GROSS AND MICROSCOPIC) 

'IXM0ETRIAL BIOPSY: 
TISSUE REMOVED: 	 a) SUPPRESSED ENDQVIETRIUM CON1ATIBLE 

WITH PROGESTATIONAL EFFECT (NIND44A 
REPRESFNTATICN. 
b) FOCAL SURFACE METAPLASLA A, STRCtqAL

2 SLIDES 	 CRUMBLLNG SUGGESTIVE OF IARLY MENSTRUAT ON. 
c) FRAGME'tS OF STRATIFIED SQUAX\US 
EPITIELIUM AND ENDOCERVICIL %UCOSA. 

UNIVERSITY OF SOUTH ALA8AMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZ:EN SECTION DX: 

The specimen consists of two slides bearing PARFR E90 accession number W 224-86.
 

MICROSCOPIC DESCRIPTION: 	 An aggregate of endometrial segments measures
 
0.8 cm, with individual segments ranging up to
 

0.2 cm. The biopsy consists of an admixture of mucus, endocervical mucosa, strips of 
squamous epithelium and a minimal representation of the endometrium itself. A few of 
the endometrial segments show stromal collapse suggestive of Carly menstruation. 
Overlying one of the segments of collapsed endometrial stroma, the surface epithelium
is metaplastic and features several enlarged hyperchromatic nuclei. The endometrium 
proper is minimal for definitive evaluation, but appears to represent suppression 
compatible with progestational effect. 

EADj h
 
4-22-86
 

E /A.D.
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NAME: PARM NET90 coo W 56-86 

AGE Spa (DJ) BALMACEDA 
ADDRESS: Biopsy date: February 4, 1986 SEX F DATE 2-13-86 

Control (baseline) biopsy for
PHYSICIAN: PARFR's NET-90 Study. RACE INS C,D24 

CLIN. DX: Patient No. 16. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

ENDOMETRIAL BIOPSY: PROLIFERATIVE
 
"nSSUE REMOVED: ENIDMERI , INAPPROPRIATE FOR THE 

STATED DAY OF THE CYCLE (DAY 24).
 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR NHE90 accession number W 56-86.
 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial fragnents measure
 
1 cm on the slide arid, individually up to 0.4 

cm. There is an admixture of endocervical mucus, blood clot and well defined endo
metrial fragments. The endometrial glands are tubular with considerable palisading 
of nuclei, focal dilatation of the lumen and mitotic activity. The stroma is cellula
 
and also features readily identified mitoses.
 

EADjh
 
2-13-86
 

E.
 



interstate2 

.................. . . . . .. . Append ix.Page 32.... .. . . .. . .... . . . . .. . . .
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NAME: PA.RFR NET 90 	 DOB W 225-86 
AGE SP- (DJ) 63 d PI 

ADDRESS: Biopsy date: April 15, 1986. SEx F DATE 4-22-86 
Patient No. 16.
 

PHYSICIAN: Day-63 PI. RACE INS BALMA=EDA 
CLIN. DX: PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

RC0NTIAL BIOPSY: MLNDIAL REPRSE.N-
TISSUE REMOVED: 	 TATION OF ENDatETRIUM SHOWLNG 

SUPPRESSION CaTPATIBLE WITH PROGESTA
2 SLIDES 	 TIONAL EFFECT.
 

UNIVERSITY OF SOUTH ALABAMA
 
H-EALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR NEf90 accession niumber IN225-86. 

MICROSCOPIC DESCIPTION: 	 An aggregate of endometrial segments measures 
0.7 cm collectively and individually, up to 0.3
 

cm. icroscopically we are dealing with an admi-ture of mucus, blood clot, endo
cervical mucosa aid. a few tiny strips of endometrium. Endometrium is insufficient 
for definitive evaluation but appears to consist of suppressed endometrial glands in 
a moderately cellLlar strCma. 

EADjh 
4-22-86
 

E A. uOwing ,NM.D.i
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NAME:PAJRFR NEL90 OOB 
 W 68-86 
AGE 5?. (TS) C,CD24

SEX F T S C-18-8 

ADDRESS: Biopy date: February 5, 1986. 

SXFDATE 2-18-86 

PHYSICIAN: Control (baseline) biopsy for PARF'L's RACE INS

NET-90 Study. RALMA=A
 

(
CLIN. DX: Patienc No. 17. PATHOLOGIC DX: GR O S S AND MICROSCOPIC) 

END0ETRIAL BIOPSY: SECRETORY 
TISSUE REMOVED: ENDOMETRIUM, DAY 24. 

1 SLIDE
 

UNIVERSITY OF SOUTH ALABAMA 

HEALTH SERVICES LABORATORY 

LABORATORY F SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of one slide bearing PARFR NET90 accession number W 68-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial segments measures 
collectively 0.7 cm with indvidual segments

ranging up to 0.3 cm. Approximately 50% of the biopsy consists of endocervical muct 
and blood clot. There are also segments of normal appearing endocervica. mucosa.
 
The endometrial tissue is in the secretory phase with glands which are tortuous,
 
featuring luminal secretion. The spiral arterioles are prominent and show peri
vascular cuffing with deciduali:ed stroma.
 

EADjh
 
2-18-86
 

E. w gMD
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NAME: PAFR NET90 008 W 226-86 

ADDRESS: Biopsy date: April 15, 1986. 
AGE 
SEX 

SP, 
F DATE 

(TS) 63 d PT 
4-22-86 

PHYSICIAN: 
Patient No. 17.
Day-63 PI. RACE INS BALMACEDA 

CLIN.DX: 
 PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

END(1ETRIAL BIOPSY: MILD SUPPRESSION,
TISSUE REMOVED: ,.TCF.STIVE OF PROGESTATIONAL EFFECT. 

2 SLIDES
 

JNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF'SURGICAL PATHOLOGY
 
GROSS DESCRIP'!ON: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 226-86.
 

MICROSCOPIC DESCRIPTION: The aggregate of endometrial segments measures
 
0.7 cm, with iindividual segments measuring up to
 

0.2 cm. Small tubular endometrial glands are uniformly distributed in an endometrial
 
stroma which is only moderately cellular, the constituent stromal cells exhibiting
 
relatively little cytoplasm. 
The glands are lined by a single layer of epithelium
 
with no evidence of palisading and only a rare mitotic figure.
 

EADjh
 
4-22-86
 

EKWA V iwngM. 
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NAME: PARFR NET90 006 W 55-86 

ADDRES: Biopsy date: January 31, 1986 
AGE 

SEX F 
SP. 
OATE 

(s0 BALMACEDA 
2-13-86 

PHYSICIAN: Contrcl (baseline) biopsy for RACE INS 

CLIN.DX: PARFR's NET-90 Study.Patient No. 18. PATHOLOGI C,D24C DX:(GR OSANDMICR O COPIC 

EN]XWTRIAL BIOPSY: SECRETORY 
TISSUE REMOVED: EN]DRETRIUM, DAY 24. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR NET90 accession number 'dS5-86.
 

MICROSCOPIC DESCRIPTION: An endometrial biopsy presents an aggregate
 
of fragm'ents of tissue measuring 1.2 cm. The 

individual fragments range up to 0.4 cm. There is an admixture of endometrium,
endocervical mucus, and a few fragments of normal endocervical mucosa. The endo
metrial glands are tortuous and filled with pale staining secretion. The stroma i 
focally edematous. In other areas, the spiral arterioles are prominent and are
 
surrounded by a cuff of developing decidua.. There is a tendency for the decidualized
 
stroma to become confluent, focally.
 

EADjh
 
2-13-86
 

E .Dowlig.,M.D./ ( 



II'terltato 2 
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JAME: PARFR NE90 O W 204-86
 

DRESS; 	 AGE SP. DK.63 d PI
 
SEx F DATE 4-15-86
Patient Number 18. 

HYSICIAN: Biopsy date: April 08, 1986. RACE INS BALACEDA
LINOX: Day-63 post-inJ ection.
 

PATHOLOGIC 
DX: (GROSS AND MICROSCOPIC) 

ENDMETRIAL BIOPSY: SECRETORY 
'ISSUE REMOVED: EXHAUSTION CCNPA'IBLE WITH 

PRC(ESTATIONAL DRUG EFFECT
 
(MINDMIL REPRESENTATION). 

2 SLIDES
 

K'NIVERSITY OF SOUTH ALABAMA 

HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing P.RFR NET90 accession number W 204-86. 

MICROSCOPIC DESCRIPTION: 	 Segments of enuo,etrium measure collectively 
0.8 cm, with inJi.idual segments measuring up to

0.2 cm. Most of the specimen consists of blood clot and mucus. A few small segments
of intact endometrium are found. In such areas the glands are small and simple,
spaced by abundant moderately cellular stroma without evident decidualization. 
Elsewhere the endometrium is represented only by individual glands and surface strips
of epithelium. 

EADjh
 
4-16-86 

EY/OED4wwl g, M.D. 
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Anpendix. Page 37. 

NAME: PROTOCOL PARFR NET90 00 W 41-86 
(BALACEDA) AGE Spa CM.C, D-21ADDRESS:SEFOTE -- 8Biopsy date: January 24, 1986 
 SEX F DATE 2-3-86 

PHYS:CIAN: Control (baseline) biopsy for 	 RACE INS 
CLIN. DX: 	 PARFR' s NET-90 Study. PATHOLOGIC DX: (GOS AND MICROSCOPIC) 

Patient No. 19. 

iISSUE REMOVED: 	 ENDONETRI L BIOPSY: SECRETORY 
ENDCWEFRILM, APPROXMATELY DAY 22. 

1 SLIDE 

UNIVERSI TY OF SOUTH ALABAMA
 
HEALT-1- SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of one slide bearing Protocol PARFR NET90 accession 
number 11 41-86. 

MICROSCOPIC DESCRIPTION: 	 The specimen consists of an aggregate of
 
endometrial fragments measuring 0.7 cm and, 

individually, up to 0.3 cm. Some of the specimen consists only of endocervical mucu 
and benign appearing endocervical mucosal cells. The endometrium is well representec 
in two of the fragments. The glands are secretory and tortuous, lying in an edematous 
endometrial 6troma. Spiral arterioles are not prominentbut the sample is too limited 
to make such an observation reliable. There is no evidence of subnuclear vacuolization 
at this time. 

EADjh 
2-3-86 

E. lgW M.D. 
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Ap p end i :. P _ _e_ _ _ __. 

NAME: PAPSR NET90 

DOB W 202-86 

DDRESS: 08, AGE SPO Cv.63 d PI 
DBiopsy 	 date: April 1986. 	 DATE 4-15-86 
PHYSICIAN: 	 Patient No. 19.
 

Biopsy date: April 08, 1986. 
 RACE INS BAMiACEDACLIN. DX: 	 Day-63 post-injection. PATHOLOGIC DX(GROSS AND MICROSCOPIC) 

EN]vIETRIAL BIOPSY: SMALL FRAGNENTS 
TISSUE REMOVED: 
 OF FNDOXETRIU1M, INSUFFICIENT FOR
 

DEFLNITIVE EVALUATION.
 
2 SLIDES
 

U, 41VERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 
 FROZEN SECTION DX:
 

The specimen consists of two slides bearing P.ARFR NLT90 accession number W 202-86.
 

MICROSCOPIC DESCRIPTION: 
 Multiple segments from the endometrium measure
 
in aggregate 1.3 cm, with individual segments


ranging up 	to 0.3 cm. 
 The biopsy consists of blood clot, mucus, a fragment of
 
stratified squamous epithelium, a fragment of myometrium, a few tiny segments of

endometrial glands and stroma, and isolated endometrial glands/together with strips

of surface 	epithelium. The small segments of intact endcmetrium show pl--ricinantly
stroma which is moderately cellular,without convincing evidence of decidualization. 
The few glands seen in these segments are simple, tubular, possibly representing
secretory exhaustion. 
The sample is too small for definitive evaluation.
 

EADjh
 
4-15-86
 

E.~ wl ~ MD 



Anpendix. Pae39. 

NAME: 
( 

PROTOCOL P.ARFR NET 90 
,ALIMACEDA) 

OoB 
AGE Spo 

W42-86 
(LV) C. D21 

ADRESADRES:Biopsy date: January 28, 1986 SEX F DATE 2-3-86 
PPYSICIAN: Control (baseline) biopsy for RACE INS 

CLIN.DX: 
PARFR's NET-90 Study.
Patient No. 20. PATHOLOGIC DX:(GROSANDICROCOPI 

ENDOMETRIAL BIOPSY: SECRETORY 
TISSUE REMOVED: EI)TRIIM, DAY 19. 

1 SLIDE 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY"OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of one slide be :Kng Protocol PARFR -ET 90 accession
 
number W 42-86.
 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial fragments measures
 
0.9 cn and, individually, up to 0.4 cm. Multiple

small endometrial fragments revresent an adequate biopsy of the endometriLun. The 
glands are secretory,with a residual feature of subnuclear vacuolization. The strom
 
is moderately edematous and spiral arterioles are readily identifiedbut show no
 
perivascular cuffing.
 

EADj h 
2-3-86
 

EAePwl g, 1M.D. 



Appendix. Page 40. 

NAME: PARFR NET90 DOB W 203-86 
AGE SPS LV.63 d PI 

Patient No. 20. SEX F DATE 4-15-86 
PHYSICIAN: Biopsy date: Aril 08, 1986. RACE INS BAL2IACA 
CLIN. DX: Day-63 post-injection. 

PATHOLOGIC DX:' GROSS AND MICROSCOPIC) 

ENDavERILU BIOPSY: SECRETORY 
TISSUE REMOVED: EXHAUSTION C1IPATIBLE WITH 

PPOGESTATIONAL DRUG EFFECT. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consi3ts of two slides bearing PARFR \ET90 accession aumber W 203-86. 

MICROSCOPIC DESCRIPTION: Sezments of endomet::ium measure in aggregate 
0.7 cm, with individual segments measuring L to

0.3 cm. The sample of endomeLrium is quite adequate for evaluation. Endometrial 
glands are widely separated by a moerately cellular endometrial strona. Deciduali-'P'on of lie stroma ,s not prominent, The individual glands are very small ard 

. e, presenting a pattern of secretory ex'naustion. The spiral arterioles are 
inconspicuous. No venous lakes are noted. 

EADjh 
4-16-86
 

EAA. Do ilnAing, MI 
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Ao end ix. Page 4I_. 

: PARFR NET90 oo0 W 77-86 

ADDRESS: Biopsy date. February 14, 1986. 
AGE 

SEX F 
SPO 
DATE 

(JAP) ARQ-IER 
2-19-86 

Control (baseline) biopsy for 

CLIN. OX: 
PARFR's NET-90 
Patient !o. 1. 

Study. 
PATHOLOGIC DX(GROSS AND MICROSCOPIC) 

ENDaNETRIAL BIOPSY: SECRETORY 
TISSUE REMOVED: ENDOM=UM, DAY 19. 

1 SLIDE 

UN:VERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of one slide bearing ?ARFR NET90 accession number W 77-86. 

MICROSCOPIC DESCRIPTION: Adltiple segments of endometrium measure 
up to 0.9 cm and, individually up to 0.3 cm. 

le endometrial glands show distinct submuclear vacuolization, moderate tortuosity. 
some luminal secretion and focal supranuclear vacuolization. The stroma is focall, 
edeirmtous. 

EADjh 
2-19-86 

E--.A. Do. inM. 
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Appendix. Page 42. 

PARFR NE90 008 W 556-86 

)ADRESS: Biopsy date: August 19, 1986. AGE SP, (JAP) 93d P 
SEX F DAT 8-26-86PARFR's NET-90 Study. 


PYSICLAN: Patient No. 01. RCE NS ARCER
 

CUN. DX: Day-93 Post-ijection.

Injection No. 2. PATHOLOGIC DX" (OSSANDMICOSCOP}
 

About 6 months TM with NET. EUDOMEFRL BIOPSY: APPARENT
 
TISSUE REMOVED: SHEDDING AND EARLY PROLIFERATIVE
 

CHANGE (ININI'NAL REPRESENTATION).
 

2 SLIDES
 

UNIVERSITY OF SOUTH ALA8AMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF"SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR Yn=90 accession number W 556-86.
 

MICROSCOPIC DESCIUPTION: The biopsy segments ,ncasure collectively 0.4
 
cm with no segnent measuring as much as 0.1 cm. 

Fifty percent of the specimen consists of endocervical cells and mucus. The remain
ing endometrial segments show some stromal cr-r-bling and stromal collapse. The 
endometrial glands are distorted,but feature regenerative change in the form of 
mitotic activity. 

EADj h 
8-26-86
 

EI(Qol..
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Appendix. Page. 613. 

NAME: PARFR NET90 DOE W 102-86
AGE SPO (MAC) Archer 

ADDRES: Jiopsy date: February 24, 1986. SEX F DATE 3-4-86 
Baseline biOPSy._.Control Biopsy-
for PARFR's NET-90 Study. RACE INS 

CLIN. DX: Patient No. 02. 	 PATHOLOGIC DX:(GRCSS AND MCROSCOPIC) 

TISSUE REMOVED: IDOMER SERYBIOPSY: 

1 SLIDE 1R v, DAY 23.
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: rROZENq SECTION DX: 

The specimen consists of one slide bearing PARER N=90 accession number W 102-86. 

MICROSCOPIC DESCRIPTION: 	 The endometrial segments measure 0.7 cn in 
aggregate and, individually, up to 0.3 cm. The

endometrial glands are tortuous, with 	basal nuclei and a slight amuit of luminal
secretion in many of the gland-s. The strorna is edematous and there is beginning 
predecidual cuffing around spiral arterioles. 

EADj h
 
3-4-86
 

L
 



-- 1/2 -*en i 

......... .. __..... _l_ Appendix . Page 44. 

NAME: PARFR NET90 DOD W S86-86 
AGE SP# (MAC) g0d Pl 

ADDRESS: Biopsy date: August 28, 1986. 	 9-4-86 
Day-90 PI. sEx DATE
 

PHYSICIAN: PARFR's NET-90 Study RACE 1NS AR=
 
Patient No. 02.
 
Injection No. 2. PATHOLOGIC I0X: (GROSS AND MICROSCOMC) 

About 6 months T M with NET. 
TISSUE REMOVED: 	 EN(ETAL WEAK,BIOPSY: PROLIFERA-

TIVE EFFECT, POSSIFL' ESTROGEN EFFECT 
MDDIFIED BY A PRC~aJSTATIONAL AGENT. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accessiun number W 586-86. 

MICROSCOPIC DESCRIPTION: 	 The endometrial biopsy consists of segments 
which measure collectively 0.7 cm and indi

vidually up to 0.1 ,ii. 
Several small segments of intact endometriun are available
 
for study. The ondometrial glands are uniformly distributed in a moderately celIular
) 	 stroma. The constituent glands vary slightly in size, but for the most part are 
simple and tubular. The surface epithelium has many cilia, while the constituent 
glands show no evident mitotic activity. 

EADjh 
9-8-86
 

E.1$l gw M.D.
 



ApDendix. Page 45._____ 
0: 	 PARFR NET90 DOB W 74-86
 

IAL4: JFR N190AGE SPo (RDB) A~E
 
oATE 2-19-86

,OoDSm: Biopsy date: February 10, 1986. 	 SEX F 

Control (baseline) biopsy for 

HYSICIAN: PAIUR's NET-90 St udy, RACE INS 

LIN. DX: Patient No. 3. 
PATHOLOGIC DX:(GRSS AND MICROSCOPIC 

ISSUE REMOVED: ENDQtvEIRIL BIOPSY: SECRETORY 
ENUR D DAY 25.DERII, 

1 SLIDE 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of one slide bearing PA9-YR NET90 accession rumber W 74-86. 

MICROSCOPIC DESCRIPTION: 	 An aggregate of endcmetrial segments 
measures up to 0.8 cm, with individual segments 

measuring up to 0.2 cm. The endometrial glands are tortuous and secretory. The 
stroma shows proTrainence of spiral arterioles ,with moderate decidual cuffing, and 
incipient formation of a compact zone.
 

EADjh
 
2-19-86
 

E..A. DowIg, .~ 
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-r..Appendix. Page 46. 
NAME: P.AMP NET90 	 DOD
 W 601-86
 

AGE SP, r.idgB; 89d Pl 
ADDRESS: Biopsy date: September 05, 1986. F DAO (-12-86 

SEX F ATEDay-89 PI. 

PHYSICLAN: PARFR's NET-90 Study, 	 RACE INS ARQ-IER 
CUN. DX: Patient No. 03. 

MICROSCOPIC)PATHO.OGIC DX: (GROSS ANDInjection No. 2. 
About 6 months TM with NET. 

TISSUE REMOVED: ENIDCKTRIAL BIOPSY: INSUFFICIENT 
FOR DIAGNOSIS. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NE90 accession number W 601-86. 

MICPOSCOPIC DESCRIPTION: 	 The biopsy segments measure collectively 0.5
 
cm, and individually up to 0.1. cm. Fhe specimen


is inadequate for diagnosis, since it consists almost entiiely of ncus and endocervical 
epithelium, with only a few individual endometrial glands noted. 

EADjh
 
9-15-86
 

E.T owl,\ng, M.D. 

V/ 



I n rritt. 

Appendix. Page 47. 

IE: PA.UFR NET90 DBO W 142-86 
AGE s = (Sv<) C,CD23 

)RESS: Biop'sy date: March 12, 1986. 
Control (baseline) biopsy SEX F DATE 3-20-86 

SICIAN: for PARFRrs NET-90 Study. RACE INS r = 
,J. DX: Patient No. 04. PATHOLOGIC DX: (GR OS S AND MICROSCOPIC, 

;UE RIEMOVED: ENIMETRAL BIOPSY: SECRETORY 
ENDOMETRITM, DAY 23. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

T.,e specimen consists of to slides bearing PARER NET90 accession numnber W 142-86. 

MICROSCOPIC DESCRIPTION: The endometrial segments measure collectively
 
0.3 cm, with individual segments measuring 0.1
cn. The specimen is difficult to evaluate precisely since surface epithelium is not

v-sualized. However, the glands are moderately tortuous with basal nuclei and 
lIaainal secretion. Where spiral arterioles can be identified, there is a suggestion
oE early perivascular cuffing. 

EADjh 
3-21-86
 

E . . . 'D w l g ,M. D ./ 
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' :PARFR NET90 DOD W 636-86
 
AGE SPo (S4K) 94d P1 
AE F DATE 9-22-86

RSS: Biopsy date: September 15, 1986 
StudyNET-90PARFR 

-. 'SICIAN: 94-days PI INS AJERACE 


LIN.OX: Patient No. 04. (G
PATHOLOGIC DX: GROSSANOMICROSCOPIC} 

Injection No. 2.
 
About 6 months TM with NET. ENU7RA BIOPSY: WEAKLY
ISSUE REMOVED: 

PROLIFERATIVE ENDOMETRIVIM.
 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OW SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 636-86.
 

MICROSCOPIC DESCRIPTION: The biopsy segments measure collectively
 
0.5 cm and, individually up to 0.3 an. Several 

small segments of intact endometrium are available for study. Mobst of the endometrial 
glands are small and tubular, uniformly distributed in a spindle stroma. .Anoccasional 
endometrial gland is cystically dilated. The glands are lined by a single layer of
 
cells. There are a few,small, subnuclear vacuoles and occasional mitoses.
 

EADj h
 
9-22-86
 

'I E D,ADrJI, ,I. 
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Appendix. Page 49.
 

AME: PARFR NET90 oo0 W 170-86 

March 24, 1986. AGE Spe (EJ) C,CD23DORESS: Biopsy date: 
Control (baseline) biopsy for PTRR's SEX F DATE 4-1-86 

HYSICIAN: AR NET-90 Study. Repeat biopsy. RACE INS 

LIN. DX: Patient No. 05. PATHOLOGIC DX: (GROSSAND MICROSCOPIC) 

ECOMETRIAL BIOPSY: SECRETORY
 
ISSUE REMOVED: EknI(Y4ERIUI, DAY 19. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PP R NET9O accession number W 170-86.
 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial segments n-sures 
0.9 cm collectively and, individually, up to 0.
 cm. 
Several of the segments consist only of endocervical mucosa. The endometrial 

glands are secretory with well developed subnauclear vacuolization and a slight amountof litminal secretion. The stroma is edematous in a patchy manner. In some of ':he
glands the nuclei have resumed a basal location. 

EADjh
 
4-2-86
 

E . Dcrw1 g, 4.D. 



2 Interitat 

AXoendJx,. Page 50, 
ME:PARFR NET90 Subject's Initials: EJ0OO W 680-86
 

PDRESS: Biopsy date: September 26, 1986. 
AGE 

SEX F 
SPA 

DATE 
EM 92d PI 

10-6-86 

IYSICIAN: 

LIN. DX: 

Day-92 PI.
PARFR's NET-90 study.
Patien No. Not Given, but found 

RACE NS ARQ-ER 
PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

to be 1o. 05. injectitn No. 2 
About 6 months TM with NET. 

tiSSUE REMOVED: ENI)U4ETRIA BIOPSY: PROLIFERATIVE 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION OX: 

The specimen consists of two slides bearing PARELR NET90 accession number W680-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure collectively 
0.5 cm and individually up to 0.3 cn. %itiplesmall segments of intact endometrium are available for study. Small tubular glands

are uniformly spaced in a spindle, edematous stroma. The constituent glands show
aztive mitosis, Mitotic activity is also identified in the stroma. 

E;@j h 
10-7-86 

kADwg,EC M.D 
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App endx. Page 51. 

ME: PARFR NEr90 DO W 209-86 

DRESS: AGE SP. (CLG) C,CD22
Biopsy date: Aoril 09, 1986. 
 SEX F DATE 4-15-86 

(SICIAN: Control (baseline) biopsy for RACE INS
PARFR's NET-90 Study. AR=N. DX: 1atient No. 6. PATHOLOGIC DX: (GC-OC AND MICROSCOPIC) 

ENDMETRAL BIOPSY: -iANGESSUE REMOVED: COMPATIBLE WITH OVULATION SUFFR-
IPOSED UPON AN ANOVUJLATORY CYCLE. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATCRY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 209-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endometria segments measures 
0.8 an collectively, with individual segmentsmeasuring up to 0.2 cm. The endometrial glands are variably distributed throughout

stroma which exhibits only a slight degree of edema. A number of the glands arecystically dilated, while ciliation is a prominent feature on the lumninal aspect.However, the glands do exhibit some degree of tortuosity and the nuclei, while
predominantly basal, also in some of the glands, feature subnuclear vacuolization.
This does not appear to be a normal secretory endometrium and suggests the possibi
lity of ovulation superimposed upon an anovulatory cycle. 

EADjh 
4-16-86
 

E 4,1 Dowl M D. 
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NAU:PARFR NET90 
 DOC W718-86 

AoDnESS: Biopsy date: October 13, 1986. AGE Spe (CLG) 92d PI
 
Day-90 PI. 
 SFX DATE 10-17-86
 

HYStcN: PARFR's NET-90 Study. 
 RACE INS ARCER 
cUN. DX: Patient No. 06.:.PC DNS A ND IR 

Injection No, 2 PATHOLOGIC DX: IGROSSANDMCROSCOPI
About 6 months TM with NET. 

TISSUE REMOVED: -NDONETRIAL BIOPSY: SECRETORY 

EXHAUSTION COMPATIBLE WITH 
PRDSTATIONAL DRUG EFFECT. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 718-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure collectively 0.6 
cm and, individually, up to 0.1 cm. Small,

simple glands lie in a nderat~ely cellular stroma and exhibit secretory exhaustion. 

EADj h
 
10-21-86
 

E.& owl , M.D. 



Interstate 2 

AIE: PARMR NET90 00O W 250-86 

DORESS: Biopsy date: April 25, 1986. 	 AGE Spa (BJS) C,CD23SEX F DATE 4-30-86 

Control (baseline) biopsy for" YSIClAN: PARF's NET-90 Study. 	 RACE INS 

LIN. DX: Patient No. 07. 	 PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

ISSUE REMOVED: 	 a&-Tq-RIAL BIOPSY: SECRETORY 
ENRtAETRUIM, DAY 23. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 250-86.
 

MICROSCOPIC DESCR-LTION: 	 The endometrial biopsy consists of an aggregate 
of segments which measure collectively up to 

0.8 cm and, individually, up to 0.2 cma. The endometrial glands are tortuous and 
convoluted, with only a small amount of luminal secretion in some of the glands. The 
nuclei are basally located and there is supranuclear vacuolization. The endometrial 
stroma is moder.tely cellular, spiral arterioles are prominent,with a surr-unding 
cuff of cellular stroma. 

EADjh
 
5-1-86
 

E. A. Dow kg, M.D. 
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Appendix. Page 54. 

'"-7 PARR N90 	 DOW 761-86 
AGE SPO (BJS) 9OdPI

AORESS: 	 Bopsy date: October 24, 1986. F I0-31-86 
Day-90 PI. sex oA 1 

"S'cuA: PARFR's NET-90 Study. RACE INS .ARQER
 
t. 	 DX: Patilent No. 007.
 

OXatin No. 27. PATHOLOGIC DX: (GROSS AND 
MICROSCOPK.Injection No. 2. 

About 6 months TM with NET. ENDX(ETRIAL aTOPSY: P4SUFFICIEf 
Tissue REOVED: FOR DEFLNITI T DIAGNOSIS, INACTIVE 

EPITHELIUM,OR POSSIBLY ATROPHIC 

2 SLIDES EPiTHFITivL (SIT CcNVE>T BELOW). 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTiON: 	 FROZEN SEC'1ON DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 761-86. 

MICROSCOPIC DESCRIPTICN: 	 The biopsy segments measure collectively
 
0.7 an 	and individually up to 0.3 cn. Most of 

the specimen consists oaly of mucus. The endometrium is represented only by strips
of surface epithelium, Lndividual glands, and one minute segment of surface epi
thelium with associated stroma. While the specimen is insufficient for diagnosis,
the constituent glands and surface epithelium appear atrophic, rather tdhan suppressed 
as by a progestational agent. 

EADj h 
11-3-86
 

E. A. Dowling, M.D./ 
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w :PARFR NET90 DOB W 281-86 

IODESS: Biopsy date: May 07, 1986. 
AGE 
SEX F 

S'o 
DATE 

(BEV C,CD23 
5-24-86 

I4YSICIAN: Control (baseline) biopsy for 
PARFR's NET 90 Study. RACE INS AR(ER 

:LIN. DX: Patient No. 08. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

ENMAETRIAL BIOPSY: INSUFFICIENT 
risuE REMOVED: FOR DEFINITIVE EVALUATION, MDSTLY 

ENDOCERVICAL MUCOSA. 

2 SLIDES 

UNiVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DEZOCRIPTION: FROZEN SECTION DX: 

The specimen consists of t'o slides bearing PARFR iET90 accession number W 281-86. 

MICROSCOPIC DESCRIPTION: The biopsy segment; measure in aggregate 0.6
 
cm, with individual segments measuring up to 

0.3 cm. Only one tiny segment of endouietrium is available for study, the remainder 
consisting of endocervical mucosa and mucus. 

EADjh
 
5-28-86
 

E . wlg, M. D.j 



I 

tAFend
i, Pa e 56. 
NAM2 PARF NET 90 DO 

W 799-86AoDRF.ss: Biopsy date: November 04, 1986. AGE s A (BEV) 92d P 
PHYSICIAN: Day-92 PI. SEX DATE 111786PA! fRsNET-90 Study. RACE INS ARCHER 
CUN. DX: Patient No. 008. 

Injection No. 2. PATHOLOGIC: DX: GROSS AND MICROSCOPtC 
About 6 months TM with NET. ENDOWERLAL BIOPSY: FTAGNTS OF 

T1SSUE REOvE: SUPERFICIAL ENDa{ETIUM AND 
INDIVIDUAL GLANDS INSUFFICIEVT 
FOR DEFINITIVE DIAGNOSIS. 

2 SLIDES
 

UNIVERSIT OF SOUTH ALABAMA 

HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GPOSS DESCRIPTION: 
 FROCZEN SECTION DX:
 

The specimen consists of two slides bearing PARFR NET90 accession nturber W 799-86. 

MICROSCOPIC DESCRIPTION: 
 The biopsy segments neasure collectively
 
1.5 cm and, individually L to 0.4 cm. Most
of the specimen consists of ;micus and blood clot. 
The endometrium is represented

only by individual glands, strips of surface epithelium and a few minute fragments
inL which glands and stroia are seen in normal relationship. In the latter areas

the glands are tubular and. do not show convincing secretory changes. 
The stroma
 
is moderately cellular wit-hout evidence of predecidua.
 

EADjh
 
11-19-86
 

E. D. /Dowlin 

http:AoDRF.ss
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NAMETpApM 

ADDRESS: 

NT90 

Biopsy dare: May 07, 1986. 

000 
AGE 
SEX F 

W280-86
SPaOILU) C ,CD26 

OATE 5-24-86 

Control (baseline) biopsy 
for 

P4YSICIAN: PARFR's NET-90 Study. RACE INS ARCHER 
:LIN. DX, Patient No. 09. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

TISSUE REMOVED: 	 E\DvEfRIAL BIOPSY: SEOC RY 
ENDOMETPLJM, DAY 19. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARF- NETg90 accession number W 280-86. 

MICROSCOPIC DESCRIFTION: Endometrial biopsy consists of two segments 
-of tissue measuring collectively 0.5 cm. 	Orof the segments appears to be from the lower uterine segment. The second segment
 

features mildly tortuous glands with a moderate degree of subnuclear vacuolizatior,

and some luminal secretion. The glands are situated in a cellular endometrial 
stroma. However, the relationship to surface epithelium is not well shown, making
precise phasing difficult. 

EADjh 
5-28-86
 

E. eOowg, M.D. 
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Appendix. Page 58.
 

NAME: PARFR NET90 W 819-86 

ADDRSS: Biopsy date: November 14, 1986. AGE SPO OVL) 90d PI
Day 90 PI 2nd dose NET IM. SEX F AE11-21-86 

PHYSICLAN: 	 Patient No. 009. 
PARFR's NET-90 Study. RACE INS APRG-ER 
Injection No. 2. PATHOLOGIC DX: (GROSS AND MICROSCOPtC) 
About 6 months TM with NET. E1YETRIAL BIOPSY: APPARENT NON-

TISSUE REMOVED: SECRETORY aWv LN, INSUFFICIENT 
FOR DEFINITIVE EVALIUTION. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS 	DESCRIPTION: r-ROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 819-86. 

MICROSCOPIC DESCRIPTION: 
 The biopsy segments measure collectively 0.7
 
cm and, 	 individually up to 0.2 cm. ktich ofthe specimen consists only of mucus. There are several small strips of endocervical 

mucosa, one of which shows squamous metaplasia. The representation of the endorertrium 
is limited to two minute fragments. Only in one of these is there reasonable 
representation of endometrial glands which appear tubular, relatively simple, with
 
no discernable mitotic activity. The stroma is composed of spindle 
cells without
 
evidence of predecidua.
 

EADjh
 
11-21-86 

OA. An ,M .ID. 
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NAME: PARFR NET90 000 W 325-86 
AGE SPa (JC) C,CD23


ADDRESS: Biopsy date: May 23, 1986. F 6-2-86 
Control (baseline) biopsy for
 

PHYSICIAN: PARFR's NET-90 Study. RACE INS ARCHER 

CLIN. DX: Patient No. PATHOLOGIC DX:(GROSSAND ICROCOPIC) 

ENMTRIAL BIOPSY: E RY EMDO-
TISSUE REMOVED: MFI'., DAY 24 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 

HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX-

MICcOCIC DESCRPTci: The ervkxatrial segments measure 
collectively 1.0 n, with individuel 

segments ranging ua to 0.3 an. The endcmetrial glands are secretory and nrkledly 
tortuous. The strma is mcderately edematous and shws wel defined cuffing around 
spiral arterioles. 

EDtms E 46-2-86 E. Dc4l . 



_______ 
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ADendix. Page 6,) 
................................
 

PAM~F NET90 DOW 865-86 

ADORESs: Biopsy date: December 01, 1986. AOE SPD (JC) 93d PI
 
Day-93 PI. SEX F r,# i2-S-86
 

4 YSiCLAN: PARFR' L NET-90 Study
 
Patient No. 010. RACE INS ARHER


Injection No. 2. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

About 6 iontls Ir ENDMERIAL BIOPSY: SUPPRESSED 

nSSUE REMOVED: ENIDETRIW4 WITH1 MINLMAL EVIDENC 

OF ESTRWGEN ACTIVITY. 
2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES 1-ABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consi,,ts of two slides bearing PARFR NET90 accession number W865-36. 

MICROSCOPIC DESCRIPTION: 
 The biopsy segme-nts measure collectively
 
0.5 cm and, individually up to 0.1 cm. Several

minute segments of endometrium are available for study. A few segments of endo
)cervical mucosa are intermingled with the endometrium. The endometrial glands vary
from simple tubular type to somewhat larger mildly dilated structures. The
constituent cells are arranged for the most part in a single layer and the luninal 
aspect is conspicuously ciliated in some of the glands. The endometrium has an
atrophic and focally even fibrotic quality and features a number of dilated, thin
 
walled venous channels. 

EADj h
 
12-5-86
 

Ei' D 

E. wk lin, M. J 
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NAME: PA.0R NET90 	 DO0 

AGE Spe V347-86 
ADDRESS: Biopsy date: June 02, 1986. SEX OATE) C, CD24

6-9-86 
INS ARHER

PHYSICIAN: Control (baseline) biopsy for RACE 

PARFR's NET-90 Study. 
CLN (GOSANXIROCPC

Patient No. 12. 	 PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 
NDCZETRIAL BIOPSY: SEC MIOY ENO-

TISSUE REMOVED: 	 METRILUM, DAY 25 

2 SLID 

UNIVERSITY OF SOU7H ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

MICROSCOPIC DESCRIPTION: 	 The biopsy segments measure in
 
aggregate 0.8 cm, with individual
 

segments ranging up 0.4 cm. The endometrial glands are tortuous and secretory,
 
with basally located nuclei. They are surrounded by a stroma which shows
 
advanced decidualization, with beginning evidence of a superficial, compact
 
zone.
 

6-10-86
 
EADtns
 

E. IA.D/nig, M.D./ 
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Appendix. Page 62. 

LPARR NET90 	 DOB W 874-86
 
AGE spD (RKW) 95d PI
ADDRESS: Biopsy date: December 03, 1986. SEX F 12-9-86(RE) Day-95 PI. SEX DATE 

PHYSICIAN: PARFR's NET-90 Study. RACE iNS ARCHER 
CN. DX: Patient No. 12.Injection No. 02. PATHOLOGIC DX: (GROSSANDMICROSCOPC 

About 6 months TM with NET. 

TISSUE REMOVED: 	 ENDOMETRIAL BIOPSY: PROBABLE
 
SECRETORY EXHAUSTION, MINDAL
 
REPRESENTATION.
 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing 	PARFR NET90 accession number W874-86. 

MICROSCOPIC DESCRIPTION: 	 The biopsy segments measure collectively 
1.3 cm and individually up to 0.6 cm. kbst 

of the specimen consists of mucus. There is also a segment of normal endocervical 
mucosa. The endometrium is represented only by a few minute segments of intact 
glands and stroma. In only one minute segment are glands and stroma seen in their 
normal relationship. These glands appear small and simple and present numerous
 
epithelial snouts on the luminal aspect. The surrounding stroma is moderately

cellular. No mitotic activity can be identified in the limited sample.
 

EADj h 
12-10-86
 

ewl M.D. 
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Appendix. Pai e 63. 

NAME: PARFR NEMr0 DOB 
AGE spo W353-86 

AODnES: Biopsy date: June 04, 1986. SEX DATE (PSR) C, CD23 

Control (baseline) biopsy for I 6-10-86 
PHYSICIAN: PARFR's NET-90 Study. RACE INS API= 

CLPaien N 13 PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

EN~a&-IL BIOPSY: SECROY ENDO-
TISSUE REMOVED: PMLIt-, DAY 23 

2 SLI=ES 

UNIVERSITY OF SOUTH 4LASAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

MICRS PIC DESCRrPT=CaN: The biopsy segments measure in aggregata 
0.6 am, with individual segments 

measuring up to 0.3 an. Multiple intact segments of endometrium are available for 
study. Scm appear to be fran the lower uterine segment. Elsewere, we are dealing 
with moderately tortuous, secretory endmetrial glands with basally located nuclei. 
The strn shows prcminence of the spiral arterioles with stramal cuffing. 

6-10-86
 
EADtIs 

E. Doql M.D,J 
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Appendix. Page 64. 

NAMZ.- PARER NET90 DOB W897-86 
ORESS:Biopsy date: 

Day-94 PI. 
December 04, 1986. AGE 

SEX F 
SP (PSR) 94d PI 
DATE 12-16-86 

HYSICIAN: PANFR' s NET-90 Study. RACE INS ARQ-R 
LJN. X: Patient No. 13. 

Injection No. 2. 
About 6 months TM wit

TnSSUE REMOVED: 
h NET. 

PATHOLOGIC DX: GROSS ANDMICROSCOP C 
ENDOMv~RIAL BIOPSY: MINDIML 
PROGESTATIONAL EFFECT. 

2 SLIEES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LASORATCRY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 897-86.
 

MICROSCOPIC DESCIIPTION: lhe biopsy segments measure collectively 0.8 
cm and individually up to 0.2 cm. Ailtiple 

small segments of intact endometriL are available for study. T"he endometrial 
glands are simple, tubular, varying only slightly in size, and are without mitotic 
activity. In some of the glands there is a minimal degree of subnuclear vacuoliza
tion. The surface epithelium is pseudostratified columnar,with prominence of both 
cytoplasmic protrusions and cilia. The stroma is mildly edematous, the cells 
stellate, and a rare mitosis can be identified. 

EADih 
12-16-86
 

A.flin(. M
J7.'_ 
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IAMa: PARFR NET90 DOB W 370-86
 
AGE SPO (JMR) C,CD24 

BOORS: June 10, 1986.Biopsy date: 
 SEX F DATE 6-16-86 

t4YSICIAN: Control (baseline) biopsy RACE INS
for PARFR's NET-90 Study. AR 

'LIN. DX: Patient No. 14. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

EN4DGETRIAL BIOPSY: SECRETORY

nlSSUE REMOVED: ENDOM=ETJLM, DAY 23. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET9o accession number W 370-86. 

MICROSCOPIC DESCRIPTION: The endometrial biopsy consists of segments
of tissue measuring collectively 0.6 cm, anc

individually up to 0.2 cm. The biopsy features tortuous, secretory endometrial 
glands with basally located nuclei. The stroma is mwderately edematous, but there 
early predecidual cuffing around the spiral arterioles. 

EADj h
 
6-16-86
 

E.A.Dwlg/N.D
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A7pendix. Pa"e 66. 
NAIIAL PARER NE90 	 DOS W 937-86 

AGE SP, (JM~t) 93d PT 
ADDRESS: Biopsy date: December 16, 1986. F 

SEX F DATE 12-24-86Dy 93 PI. 

P4YSICLAN: PARFR's NET-90 Study. RACE INS ARQ-R 

C.D:Patient No. 14. c IN Ai- R 
CIN. DX: Injection No. 2. 	 PATHOLOGIC DX: (GROSS AND MICROSCOP1C) 

About 6 months TM with NET.
 
TISSUE REMOVED: 	 ENDaMEIRAL BIOPSY: SECRETORY 

EXHAUSTION CMPATIBLE WITH 
PRDGESTATIONAL DRUG EFFECT, 

2 SLIDES 	 LN
REPRESENTATION. 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY F SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 537-86. 

MICROSCOPIC DESCRIPTION: 	 The biopsy segments measure collectively
 
1.1 cm and, individually up to 0.3 cm.
 

Virtually all of the specimen consists of endocervical mucus. There are three
 
small intact segments of endometrium in which the constituent glands are small,
 
simple and secretorily exhausted. The stroma has an aJnost fibrous quality.
 

EADjh 
12-29-86
 

E. A. i& 1. 6 



-	 Appendix. Page 67. 

IAMU: PARFR NET90 DOU W 371-86 
kAGE O (JLT) C,CD23

flORESS: Biopsy aate: June 11, 1986. 	 sEx F DA.E 6-16-86 

'HYSICIAN: Control (baseline) biopsy for 	 RACE 1 
PARFR's NET-90 Study. ARGfER 

:LIN. DX: Patient Nc. 15. PATHOLOGIC DX: (GROS S AND MICROSCOPIC) 

EMNaETRIAL BIOPSY: SECRETORY 
ISSUE REMOVED: 	 FN)OfMTRILN, APPROUMATELY DAY 

18, WITH GLANDL1O-STRGMAL 
ASYNCHRONY. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION OX: 

The specimen consists of two slides bearing PARFR NET0 accession number W 371-86. 

MICROSCOPIC DESCRIPTI ON: 	 The biopsy segments measure in aggregate 0.9 
cm with individual segments ranging up to 0.2 

cm. The erndometrial glands are mildly tortuous and secretory, showing subnuclear 
vacuolization and a small amount of luminal secretion. Some of the segments of
 
endometrium show an even more immature glandular secretory development with tubular
 
glands and only minimal subnuclear vacuolization. The stroma on the other hand, is
 
rwre advanced, features edema, and sorme beginning predecidual cuffing around spiral 
arterioles. 

EADjh 
6-16-86
 

E#D64~, NI.
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Appenldix._ Paze. 68. 
NAW: PAMF NET90 DBoAGEE pO ~W 898-86 

AGE sp, (JT) 93d PI
ADDRESS: Biopsy date; 0 196'December 1986. DATE 12-16-86 

DLy-93 P1. 
PHYSICLAM:PARRs NET-90 Study. RACE INS APj-iER 
CUN.DX: 	 Patient No. 15. 

Injection No. 2. PATHOLOGIC DX: (GROSS AND MICROSCOPI
About 6 months TM with NET. EN W'I=AL BIOPSY: WEAKLY 

TISSUE REMOVED: PFULIFERATIVE ENIXYfETRILN. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides beaiLng PARFR \,ET90 accession number W 398-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure collectively 1.2 
cm and individually up to 0.3 cm. ,bst ofthe specimen consists of mucus and blood clot. Multiple very small segments ofintact endometrium are available for study. The endometrial gl nds are simple,tubular 	with moderate numbers of mitoses. The stroma is quite edematous and thecells variably stellate or spindle. 
Mitoses can also be identified in the stroma
 

rarely. There is no convincing progestational effect.
 

EADj h 
12-16-86
 

E. A Owling, M.D. 
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NAMV: PARFR NET90 DOD W 443-86 
A00RFS. Biopsy date: June 30, 1986. AGE S (RMT) C,CD23Control (baseline) biopsy for 
 SEX F DATE 7-7-86 
PHYSICIAN: PARFR's NET-90 Study. RACE APJER 
CLIN. DX: Paticnt No. 16. PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

DCERIAL BIOPSY: SECRETORYTISSUE REMOVED: ENrCrjUs, DAY 23. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SJRGICAL PATHOLOGY 
GR:')SS DESCRIPTION: FROZEN SECTiON DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 443-86. 
MICROSCOPIC DESCRIPTION: The biopsy segments measure in aggregate 0.7 

cm with one segment measuring as much as 0.6 cm.The erdimet-rial glands are tortuous with abundant secretion in the lumen. The nucleare basally located. The stroma features prominence of spiral arterioles with someresiduial stromal edema and early periarteriolar cuffing. 

FADj h 
7-9-86 
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........ ........ ... Appendix Faze IL).
 
M:PAR.FR NET90 OD W 422-86 

AGE SPo (PER) C,GD22 
SEx F DATE 7-1-86 

ORESS: Biopsy date: Juae 25, 1986. 


Control (baseline) 
biopsy
 

,4YSICIAN: for PARFR's NET-80 Study. RACE INS ARCHER
 
IN. DX: Patient No. 17. PATHOLOGIC DX:(GRS S AND MICROSCOPIC) 

RWM'RIAL BIOPSY: SECRETORY 
nSSUE REMOVED: ENDQMFMLH, DAY 23, WITH MODERATE 

GLANIDULO-SrTCMAL ASYNCHRONY. 

2 SLIDES
 

UNIVERS!Tt OF SOUTH ALABAMA
 
HEALTH SERVICES; LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

1he specimen consists of two slides bearing Ortho Protocol accession number W 422-86.
 

MICRSCOPIC DESCRIPTION: The biopsy segments 7easure in aggregate 1.5 
cm and, indixidually, up to 0.3 cm. The 

endometrial glands are mildl tortuous with only a trace of subnuclear vacuolization 
remaining. The stroma appears histologically more advanced, featuring edema, pro
minence of spiral arterioles and initial periar-ceriolar cuffing. 

EADjh
 
7-2-86
 

EA.Q~o ing, N1. 

http:M:PAR.FR
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______ 	 Apppendix. Paee 71. 

AMC: PARFR NET90 W 446-86
 

WOORES: Biopsy date: July 03, 1986. AGE S CM"A) C,DI9 
Control (baseline) biopsy for 3EX F DATE 7-14-86 

'HYSICIAN: PARFR's NET-90 Study. 	 ACE INS 

.LIN. D: Patient No. 18. 	 PATHOLOGIC DX:(GROS S AND MICR OS COPIC) 

ENDGErRIAL BIOPSY: EARLY SECRETORY 
rlSSUE REMOVED: aW =LH, DAY 16. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 

HEALThi SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NIEI.9 accession nianber W446-86. 

MICROSCOPIC DESCRIPTION: 	 The biopsy segments measure in aggregate 0.8 
cm with individual segments ranging up to 0.2cGm. Multiple small segments of endometrium are available for study, although surface 

epitlhelium is not well represented. The endrnmetrial glands are mildly tortuous and
show slight dilatation of the lumen in some instances. There is palisading of the 
nuclei and early subnuclear vacuolization. The endometrial glands and stroma still 
show a rare ritosis.
 

EADjh
 
7-14-86
 

F.A. Dow g, M.D. 
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AppendLx. Page 72. 

AME: PARFR NEI'90 009 W 521-86 
AGE S ° (CAL) C,cD2s 

0ESS: Biopsy date: August 01, 1986. SEX F DATE 8-5-86 

Control (baseline) biopsy for 
.4YSICIAN: PARIM's NET-90 Study. RACE INS AR=R 
LIN. DX: Patient No. 19. PATHOLOGIC DX:(GROSAND MICR OS C OPIC) 

ENDOMETRIAL BIO?SY: SECRETORY 
ISSUE REMOVED: ENDOv1 LIM, DPX 25, WITH SLIG{I'.Y 

ATYPICAL FEATUR]S (SEE CONVMET 
BELOW). 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY F SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARR NET90 acce3sion nunber W 521-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure collectively 
0.8 cn and individually u to 0.2 cm. Nidtiple

small segments of endometrium. are available for study. Some of these appear to be 
from the lower uterine segment and exhibit dilatedbut secretor-yglands in a 7ore 
fibrous than average stroma. The remaining segments show marked to-tuosity of the 
glanis and prominent cytoplasmic snouts on the lLminal aspect, associated with a 
water), secretion in the lumen. The spiral arterioles are prominent in some of the 
segments and there is beginning development of a compact, subepithelial zone. 

EADjh 
8-5-86 

E. g, M.D. 
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Appendix. Page 73. 

NAME:PARFR NET90 DO 

W 530-86 
ADDRESS: Biopsy date: August 05, 1986. AGE SPi (Mint) CCD22 

SEX F DATE 8-1l86Control (baseline) biopsy for 
PHYSICUN: PARFR's NET-90 Study. RACE INS ARCER
 
CUN. DX: Patient No. 20. PATHOLOGIC DX: GROSSANDMICROSCOPICI 

E'IMETRLAI BIOPSY: SECRETORY
 

TISSUE REMOVED: ENIRIL, DAY 22. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists cf t;.u slides bearing P.ARFR NT90 accession number W %30-86. 

MICROSCOPIC DESCRIPTION: 
 The biopsy' segments measure in aggregate
 
0.8 cm and individually up to 0.4 cm. ,dt:Lple

intact segments of endometriun are available for study. The gland-s are moderately
 
tortuous, secretory, with basally located nuclei. 
The stroma is moderately cellular 
without cuffing of the spiral arterioles. 

EADjh 
8-12-86
 

E. Dw in, N. D 
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Apoendix. Pave 74. 

^ME: PAMJR NE 0 00 W 132-86 

DRESS: Biopsy date: March 06, 1986. 
AGE 
SEx F 

SPo 
ATE 

(HOC) C,CD24 
3-11-86 

?SICIAN: 
Control (baseline) biopsy
for PAPFR NET-90 Study. RACE INS 

LIN. DX: Patient No. 1. PATHOLOGIC DX:(GROS SAND MICROSCOPIC) 

ISSUE REMOVED: I NECRLAL BIOPSY: SECRFTORY 
aND 7fRIUM, EARLY DAY 23. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR NE90 accession number W 132-86. 

MICROSCOPIC DESCRIPTION: 	 An aggregate of endometrial segments measures 
up to 0.8 cm, with individual segments rangingup to 0.3 cm. The endometrial glands 	 are moderately tortuous, with a small amount atluninal secretion and basally situated nuclei. The stroma is markedly ecdematous,

witbrit distinct evidence of perivascular cuffing, although the process appears to be 
incipient.
 

EADjh 
3-12-86 

E. A.]D awling, M.D. 
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Appendix. Page 75.
 

NAME PARFR NET90 
 DOB W 563-86 

ADDRESS: Biopsy date: August 21, 1986. GE SPe (OC) 68d P 
SEX DATEPatient No. 01. 


P'YSICLAN: PARFR's NET-90 Study. RCE NS 

CUN. DX: Day-68 Post-injection. DX SAND 
injection No. 2. PATHOLOGIC DX: (GROSSANOMICR0SCOP1C) 
About 5 months TM with NET. ENDQMErRiIAL BIOPSY: PPOLIPERATIVE 

TISSUE REMOVED: ENEvffiI , MLNDL REPRESENTATION. 

2 SLIEES 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W S63-86. 

MICROSCOPIC DESCRIPTION: The biopsy seninents measure collectively 0.4 
om vith no segment measuring as mich as 0.1 cu

Most of the specimen consists of blood clot. The endometrium is represented by tiny
segments of tissue with prominent freezing artifact. The endometrial glands are
 
tubular and feature mitotic activity.
 

EADjh
 
8-26-86
 

E1 lYD.$
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-- A -e-rid L._-.-5P ge- 76. - . . 

4ME: PARFR NEF90 	 008 W 164-86 
AGE si' (LIS) C,CD25

DRESS: Biopsy date: March 19, 1986. SEX F OATE3-25-86
 
Control (baseline) biopsy
IYSICIAN: for PARFR NET-90 Study, 	 RACE INS 

-IN. DX: Patient No. 3. 	 PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

ENDOMETRIAL BIOPSY: E24LL FRACL1E-r 
SSUE REMOVED: OF SECRETORY REZ ETRIUM, INSUFFICIENT 

FOR DEFINITIVE EVALUATION. 

3 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of three slides bearing PARFR NET90 accessicn number W 164-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endoetrial segments measures 
up to 0.7 cm with individual segments measuring 

up to 0.3 cm. The specimen consists predominantly of endocerv-ical mucus with entrap.&
leukocytes and strips of normal endocervical epithelium. One tiny segment of endo
metrium is represented. This appears to be secretory but is insufficient for definit" 
evaluation. 

EADjh 
3-26-86 
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AME: PARFR NEt90 DOS W 172-86 
Biopsy date: March 26, 1986. AGE SPO (DOT) C,CD29DORESS: Control (baseline) biopsy for PARFR's SEX F DATE 4-1-86 

HYSICIAN: SAXENA NET-90 Study. RACE INS 

LIN. DX: Patient No. 4. 
PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

ISSUE REMOVED: ENDYvTAL BIOPSY: LATE SECRETORY 
ENIDa4ERIML WITH EARLY MENSTRUAL 

2 SLIDES CHANGES. 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION OX: 

The specimen consists of two slides bearing P.AFR NET9o accession nunber 14 172-86. 

MICROSCOPIC DESCRIPTION: An aggregate of tiny endometrial segments 
measures collectively 0.7 an with no segment

measting as mLuch as 0.1 cm. Much of the sample consists of mucus and blood clot.
 
The endretrial segments are quite tiny and show considerable artifact in the form

dissociation of the strom. 
Because of this artifact it is difficult to assign a
precise date to the phase of what is evidently a secretory phase of the cycI.e. In all
 
probability we are looking at early menstruation.
 

EADjh
 
4-2-86
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Appendix. Page 78.
 

NAME:PAIFR NET90 DW 600-86 

AOORESS: Biopsy date: 
Day-64 PI. 

September 08, 1986. 
AGE 

SEX 

F 
SP, 

DATE 

(RSB) 64dPI 
9-12-6 
9-12-86 

PHYSICIAN: PARFR's NET-90 Study. RACE INS SAXENA 
CUN. DX: Patient No. 04.InjecionN. 2.PATHOLOGICInjection No. 2. DX: (GROSSANDMCIOSCDP CI 

About 5 months TM with NET. 
TISSUE REMOVED: 

E.NDC TRIAL BIOPSY: 
FOR DIAGNOSIS. 

LNSUFFICIEqT 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W600-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure collectively 0.6
 
cm and individually, up to 0.1 cn. The specimen


is inadequate for diagnosis since it consists aimst entirely of mucus. The endometrium
 
is represented only by a few glands, dissociated from stroma.
 

EADj h
 
9-15-86
 

a~(o ing, I. 
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Appendix. Page 79. - . 

AME:PARUR NET90 008 W 184-86
 
Biopsy date: March 28, 1986. 
 AGE SPa (B) C,CD17 

DORESS: Control (baseline) biopsy for Ortho's SEx F DAT 4-1-86 
HYSICIAN: SAXENA NET-90 Study.

Patient No. 5. RACE ,NSIN. DX: PATHOLOGIC DX:(GROSS AND MICROSCOPIC) 

ISSUE REMOVED: EICQETRL BIOPSY: SECRETORY 
ENDOETRPUA, DAY 20. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEAL',-I SERVICES LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specinen consists of two slides bearing PARPR >=90 accession number W 134-86. 

MfCROSCOPIC DESCRIPTION: An aggTegate of endcmetrial segments measures
1 cm collectively, with individual segments

measuring up to 0.7 cm. ,Lch of the specimen consists of endocervical mucus. Theendometrial glands are moderately tortuous with basally located nuclei. Secretory
changes are difficult to discern in most of the glands, possibly because the tissueis from the lower uterine segment. The endometrial stroma is slightly edematous with 
inconspicuous spiral arterioles. 

EADjh
 
4-2-86
 

A. Dowling, M. 



2 Intlrglt.t 

Apec page 30. 

AME: PARFR NE-T90 DOB W 191-86 

DRESS: Biopsy date: April 01, 1986. 
Control (baseline) blopsy for 

AGE 

sEx F 
SPO 

DATE 

(RSB) C,CD24 
4-4-86 

HYSICIAN: 
LIN. DX: 

Parfr's NET-90 
Patient No. 6. 

Study. RACE INS SA)\ 

PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

ENDOMETRIAL BIOPSY: SECRETORY 
ISSUE REMOVED: ENDCtETRIUM, DAY 22. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of t~o slides bearing PARFR NET90 accession number W191-86. 

MICROSCOPIC DESCRIPTION: An agg-egate of endometrial segments measures 
up to I cm in greatest dimension, With individual 

segments ranging up to 0.6 cm in greatest dimension. Much of the specimen consists 
of blood clot and mucus. Several smll fragments of endometrium are available for 
study and feature considerable stromal artifact, possibly freezing artifact. The 
individual glands are mildly tortuous, with luminal secretion and basally located 
nuclei. The stroma is apparently edematouslwithout evident perivascular cuffing. 

EADjh 
4-7-86 

E.' Dowi~ng, .D 



A-penh-aiX. - Page . 

IAUE: PARFR NEr90 008 W1198-86 
AGE sPo (KYK) C,CD24DORESS: Biopsy date: April 04, 1986. SEX F DATE 4-8-86
 

Control (baseline) biopsy for
 
HYSICIAN: PARFR's NET-90 Study. RACE INS , N 
LIN. DX: Patient No. 7. PATHOLOGIC DX: (GROSS AND MICROSCOP;C) 

ISSUE REMOVED: ENDOvETRIAL BIOPSY: FRAGEMr.S OF 
LNI)CT-RvICAL NUCOSA AN) LOWER lIER.NE 
SECNNT, LNSUFFICIENT FOR DIAGNOSIS.

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA
 
HE,,.LTH SERVICES LABORATORY
 

LABORATORY OF"SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimn consists of tnwo slides bearing PARFR NE:90 accession number W 198-86. 

MICROSCOPIC DESCRIPTION: An aggregate of endometrial segments measures 
up to 0.8 cm, Otith individual segments measuringup to 0.3 cm. The specimen consists of endocervical mucus, strips of benign endo

cervical mucosa and a few tiny fragments of lower uterine segment. 

EADjh
 
4-9-86
 

E. . Dowling, M.D. [ 



Appendix. Page 82. 
E: PAUR NET90 DOB W 231-86 

AGE SP* (CB)C,CD22
 
)RESS: Biopsy date: April 18, 1986. 
 sex FDATE 4-22-86 

Control (baseline) biopsy 
IYSICIAN: for Parfr's Net-90 Study. RACE INS.A 
.IN.OX: Patient No. 8. PATHOLOGIC DX: ( GROSS AND MICROSCOPIC) 

SSUE REMOVED: END13MEI R.L BIOPSY: SECRETORY 
ENDa ERIUM, DAY 18. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA
 
HEALTH SERVICE7 LABORATORY
 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR N1790 accession nunber W 231-86. 

MICROSCOPIC DESCRIPTION: Ai aggregate of tissue segments measures 0.7 
cm collectively and, individually up to 0.1 cm.The endometria]. glands are slightly tortuous and feature striking subnuclear .acuoli

zation)without more than incipient,supranuclear vacuolization. 
The stroma is moderately

cellular without significant edema.
 

EADjh
 
4-23-86
 

E!i
 



ApDendLx. Page 83.
 
ME: PARFR NET90 DOB W 232-86
 

AGE SP- C-IqL) C,0D21

ORESS: Biopsy date: April 18, 1986. SEX F DATE 4-22-86
 

Control (baselne) biopsy
 
,YSCIAN: for PARFR's NET-90 Study. RACE INS SAXN 
.j. OX: Pat-ient No. 9. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

SSUE REMOVED: R NEIT_AL BIOPSY: SEGRETRYSSERMVT: IL, DAY 20. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of twu slides bearing PARFR.NETho accession number W 232-86. 

MICROSCOPIC rESCR ;TION: An aggregate of biopsy segments measures 
collectively 0.6 cm with individual segments

measuring up to 0.2 cm. The glands are moderately tortuous with predominantly
basally located nuclei and luminal secretion in evidence. The stroma is mildly 
edematous. 

EADjh
 
4-23-86
 

E. A. Dowi g, M.D. 



PAM:PRR NET90 W287-86 
'AGE O (SRB) C,CD24 

Biopsy date: May 09, 1986. sEx F DATE 5-24-86 
HYSICIAN: Patient No. 10. RACE INS 

'LIN. DX: 
Control (baseline) biopsy for 
PARFR's NET-90 Study. PATHOLOGIC 

SAXENA 
DX: (GRO S S ANO MICR OS COPIC) 

Patient No. 10. ENDOMETRIAL BIOPSY: 
SSUE REMOVED: a) INSUFFICIENT FOR PHASING. 

2 SLIDES b) FOCAL ENIDETRITIS AND MYOiETPJTISWITH HYALINIZATICN, SUGGESTIVE OF 
RECENT PREGNANCY. 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY
 
GROSS DESCRIPTION: 	 FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET9O accession number W 287-86, 

MICROSCOPIC DESCRIPTICN: 	 The biopsy segments measure in aggregate 0.7 
cm, witi individual segments measuring up to0.1 cm. Much of the specimen consists of blood clot. Both endcmetrium and myometrium 

are represented in the biopsy. The myome-trium is cha.acterized by separation of the 
fibers by fibrous tissue and inflammatory cells, assoc-Ited with areas of hyalinization.
No recognizable decidua, or trophoblast ,can be identified. N'"vertheless, these focal 
areas suggest a recent pregnancy, although reaction to a foreigr. body, such as an 
intrauterine device, should also be considered. Otherwiz,, the e.dometrial glands and 
stroma are insufficient for definitive evaluation. 

EADjh 
5-28-86
 

E A.ow?=/,M.D 
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Appendix. Page 85.
 

IAiA: PAR NET90 	 DOB W 295-86 
AGE SPo (DEW) C, CD,23
 

0ORESS: Biopsy date: May 14, 1966. sEx P DATE 5-24-86
 

HS ICIAN: Control (baseline) biopsy for 	 RACE INSPARFR's NET-90 Study. 	 SA.aZqA
 
:LIN. DX: Patient No. 11. 	 PATHOLOGIC DX: (GROSS AND MICROSCOPIC ) 

ENDOETRIAL BIOPSY: SECRETORY 
ISSuE REMOVED: ETRI=UIv, DAY 19. 

2 SLIDES
 

UNP'VERSITY OF SOUTH ALABAMA
 
HEALTH SERVICES LABORATORY
 

LABORATORY 0F SURGICAL PATHOLOGY 
GROSS DESCRIPTION: 	 FROZEN SECTION DX:
 

The sp.cimen consists of two slides bearing PARMR NT90 accession number W 295-86.
 

MICOSCOPIC DESCRIPTION: 	 The endometrial biopsy consists of an aggregate
 
of segments measuring 0.7 cm, with individual
 

segments measuring up to 0.1 cm. The representation of endometrium is small but
 
adequate. The glands are mildly tortuous and some still show a minimal deg-ree of
 
subnuclear vacuolization. Secretion is present in the lumen and the stroma is mild
 
edematous.
 

EADjh
 
5-28-86
 

AI
 

C/
 



Appendix. Page 86. W-811-86. MDM. Saxena. PARY 

LN NE PST£ofSLFHJ I.L\[About 
Poly NET Study. Day-64 PI #: 

5 months TM with NET. 
TS[2.J.4 Patient No. 14. BX 11-17-81 

November 21, 1986 

coLLEOZ OF0? mIDIcu MosLz. ALABAMA MU 
XLECTRN MICROSCOY CENTER TEL 21061464-2U. 

Dr. Brij Saxena 
Room A-267 
Cornell University Medical College
 
525 East 68th Street 
New York, NY 10021 

Dear Dr. Saxena:
 

I received an endometrial biopsy from you on November 18th 
that was taken on 11-17-86 from MOM (Patient No. 011) for ?A.YR's 
Poly NET-90 Microsphere Study. The biopsy was obtained on Day-64 
Post-Injection (2nd injection). 

Unfortunately, there was no endonetrium for evaluation in the
 
biopsy mta'ierial. Recuts slow-ed only more of the same-endocervical
 
mucus and a fragment of cervical tissue.
 

This letter is for your records, and will serve as the only 

report on MOM's biopsy, which is labeled V-81!-86 in my records.
 

Please call me if you have any questions.
 

Sincerely yours, 

Walter H. Wilborn, Ph.D. 
Director, -M Center; 
Professor of Anatomy 

cc: Dr. Alfredo Goldsmith, PARFR 

NOTE: INVESTIGATOR GAVE WRONG INITIALS & SUBJECT NLMHBER. CORRECT 
INFORMATION .1AS OBTAINED AFTER LETTER WAS SENT DR. SAXENA & DR. 
GOLDSMITH OF PARFR. THE CORRECT INITIALS ARE M, AND THE CORRECT 
NUMBER IS 14.
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Appendix. Page 87. 
NAME:pARMR NET9o DO0 W 308-86 
ADDRESS: AGE SPO (KRO) CC27Biopsy date: May 21, 1986. 
 SEX F DATE 5-26-86 

PHYSICIAN; Control (baseline) biopsy forPARFR's NET-90 Study. RACE NS SAXENA
CLIN. DX: 

Patient No. 12. 
 PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

TISSETISSUE REMOVED: RMOVD: EN"DWETRIALJD~EYPJL1, BIOPSY:I,Y 23. SECRETORY 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
HEALTH SERVICES LABORATORY

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 308-86.
 

MIC2OSCOPIC DESCRIPTION: 
 The biopsy segments measure in aggregate 0.6
 
cm, with individual segments ranging up to 0.'
cm. Endometrial glands are tortuous and secretory, with basally located nuclei.
While the surface is 
not noted, the stroma features prominence of spiral arterioles
 

edema and early periarteriolar cuffing.
 

EADjh
 
5-28-86
 

Ei. Do ng, 1M.D. / 

W (i 



Apend ix. Page 88. 

"M PAMFR NET90 OB W 318-86 
AGE o (MGR) C,GD)DRESS: Biopsy date: May 23, 1986. sEx F DATE 5-28-86 

NControl (baseline) biopsy for

'IIYSICIAN: PARFR's NET-90 Study. RACE INS 

'LIN. DX: Patient No. 13. PATHOLOGIC DX: (GROSS AND MICROSCOPIC) 

EIXDvMERPAL BIOPSY: SECRETORY 
fssUE REMOVED: EEG&IRIUM, DAY 24. 

2 SLIDES 

UNIVERSITY OF SOUTH ALABAMA 

HEALTH SERVICES LABORATORY 

LABORATORY OF SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FPOZEN SECTION DX: 

The specimen consists of two slides bearing PARFR NET90 accession number W 318-86. 

MICROSCOPIC DESCRIPTION: The biopsy segments measure in aggregate 0.9
 
cm, with individual segments ranging up to 0.4 

cm. Some fixation or freezing artifact is present. However, the glands are mildly 
tortuous with basally situated nuclei and some luminal secretion. The stronma features 
early decidualization rather diffusely distributed, with a mild degree of generalized 
edema. 

EADjh
 
5-28-86
 

E.A.Dow ng, .D
 



Appendix. Page 89.
 

AMEPAR NFr90 DIDa W 326-86
AGE SP0 Mv C,CD21 

kOOESS: Biopsy date: May 27, 1986. sEXF ATE 6-4-86 

Control (baseline) biopsy 
for 

'HYSICIAN: PAMR2's NTT-90 Study. RACE INS 
'LIN. DX: Patient No. 14. PATHOLOGIC DX: GROSS AND MICROSCOPIC) 

ENDOMEFRIAL BIOPSY: SECRETORY 
tISSUE REMOVED: ITDUivET fl, DAY 17. 

2 SLIDES
 

UNIVERSITY OF SOUTH ALABAMA 
'-iEALTH SERVICES LABORATORY 

LABORATORY OF'SURGICAL PATHOLOGY 
GROSS DESCRIPTION: FROZEN SECTION DX: 

The specimen consists of two slides bearing P.ARFR NhE90 accession number W 326-86.
 

MICRCSCOPIC DESCRIPTION: 
 The biopsy segnents measure in aggregate 1.4
 
cm with individal segments ranging up to 0.3
 

cm. 
 The glands remain generally tubular but show prominent subnuclear vacuolizatir-

A few mitoses can be identified. The stroma is edematous.
 

E.ADj h 
6-4-86
 

KD.
 


