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Imiporttrnt for rc.~uctic'n of fertility rat,, inil!~~-dvl~c

arca3 would be a contr.'ccptive th~.t 1:3 convCnient, non-tu::ic an(!

which doca not rc'iuirL2 cr.et tooi8UcIL coatirntic it:, un'. Prcsot
contracej'tiven na bcttr than )rcviov.- on,7,, but still do not fulfill
all the rcqt:i'jitc-, tvcc.-Sary for rinjpld fertility :cduction. It i:,

theorefore', deirable tCiat coiiain-ut--j rec.rc~ L c erforn!d cna c o;-

ani OJrttu~lly exra,: the pre:;cnt inco-wcnioncur rurrcu.,!W: yrl
contracc tivet;. la Li -dLticn, a~ co.zwvcntr~r~r nC,.i-t-);:iCc( 1trz'cetive

would pr. cudc- tho nw-cr;:i ty for oc::poi:' i~: r4,:2 ical rI publi c lic ilth
iLnr3a-SLrUurti, to it~i~it~ Ow. n~i Ltciriri ii. I.D. '.i zitnc

pro--r.-!- citt- rcduewini cuit-i c 3L-1f s n;

Thiu pr )J,.-ct ~: zfurtlc ro:ocnrc!I on 4 ul~r~L1 approaich to
pro:uci:;o il.~c~u ~pill or b",-od 0.1 a lutcolytLc
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substance produced by the uterus. It has been shown that in the repro-

ductive cycle of sheep (and perhap. in man), the life span of the corpus

luteum is terminated by a "lutcolysin" produced in the uterus when there

is no pregnancy. The investigator proposes to isolate this uubstance.

The luteolytic effects of the substance will be tested on call cultures

and those fractions showing high activity will be further tested on

ovarian transplants of sheep. The luteolysin substance will be chcmi-

cally characterized using sophisticated analytical equipment already

available at the Worcester Foundation.

Assunin3 that the above procedures can be carried out satisfactorily,

a once-a-month contraceptive dose could be developed which can lead to

a "natural regression" of the corpus luteum and prevent pregnancy from

being established.

In summary this research has the following objectives:

a. The establishment of basal steroid secretion rates from the

transplanted ovary of sheep throughout the course of the cycle and the

response of the ovary to gonadotrophins.

b. The isolati'c of a lutcolytic substance or substances from the

uterus of the sheep which have the property of diminishing steroid

accretion from the traenf planted ovary with particular reference to
progcatins.

c. The chemical is3olation, purification and identification of such

substances by special analytical procedures with a view to establishing

a aimple single dose contraceptive.

d. To test these substances in other r.ur.alian species including

primates.

., Sianificntce of Proioct to A.l.D. Objectiv'm:

A.I.D. hns, an one high priority and goal, the giving of assistance

to nations so that there may bo a bett,!r balance bet-een population ,nd

natural renourcts . Ono iUort~at technique for achieving thin goal is

to cncoura .:e roduced furtility. luwev-r, modern contraceptives such

an the pill and IUD Ijtill arn not completely satisfactory a evidenced

by sorve, jLudiue vhich tchow v.:rying high rates of gittrition. The greatcst

significance of thiln projct for A.I.D. in that a very convonient non-

t,,xic contraceptive rmay ljcco -. availablc so that rmzny rnorO woni:vn of

varying tsocio-ecuno:Aic conditioilf could avail thcm.0elvc:i of It. It in

al8s !ignIftcant that if thin contraceptivo n found to be actu:lly

non-to::ic, it colAd be ad(Ii~ni:Jtered out'iids as wll '.s inside I eCaLC

atructurs thun i'c('uc.,Ig gruatly the co.t of adt.tInMtr:t1Lon.



4. Relevance of Project to E::isting Knclnled-ge

The relevance of this proposed research to existing kiovleodae may
be classified under the following three headings:

a. Steroid hormones present in ovarian vein blood.

Many investigators have measured steroid hormones in the ovarian
vein blood including prScsterone in a variety of animals such as ewes,
hens, rabbits, dogs, iats, and cows since 1953. Most workers have been
able to measure cteroid concentration in blood draining the ovary col-
locted under conditions of acute surgical stress but there has been
considerable doubt as to the effect of surgery and especially cannula-
tion on steroid secretion by the ovary. Additional research is needed
on the rate of basal steroid accretion from the transplanted ovary of
the sheep and response of the ovary to gonadotrophino.

b. Biological substances affecting steroid biosynthesis in vivo
and in vitro.

Hany of the steroid bioz.vnthetic pathways hnve been demonstrated
by use of in vitro preparation of ovari.n tissue. Most investigators
have found that gonadatrophic stiaulation of the ovary in vivo was
effective in increasing the biosynthetic capacity of the preparation.
A major research objective is to observe and more accurately measure
the response of the cnit.-ml oviry to gonadotrophins especially in vivo.

c Uterine luteolycin controlling the life span of the corpus
luteura.

Existing knowledge demon-trate3 that the life span of the corpus
luteum is closely nsociatcd with changes taking place in the uterus.
For example, removal oZ the endometrium produces secreticn of proges-
terone for a much longcr period than normal. The amount of endometriurt
required to mintain the normal cycle rhythmii varies in different anirals
but in primates at least partial ovarian function continues in the
absence of the endonatrim. More kMouldge is noces:Jary about how to
control the life span of the corpus luteum and to better understand
and ntaly::o the an yet unidentified substance called lutoolysin secreted
by the uterus which causes regression of the corpus luteun.

5. Dnneription and Evaluntion of Mithoclolonwy

The evidenco indicatan that a sub.tance tormed luteolynin secreted
by the uterus in sheep has n local effect in producing re ression o2
the corpus lutcun. It in further believed that thii substance given as
a oingl, dotu contraceptive could bring about the "natural" regre~sion
of tho corpus lutoum in higher primites includinfg m-In thura preventing
prognincy.
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The research methodology proposes to isolate large and oriall molecular
substances by a uniquo extraction and fractionation technique. The
luteolytic effects of these substances will be tested on vitro incuba-
tions of luteal slices or coil cultures. Fractiona shoting high luteo-
lytic activity %jll be tested on the isolated ovarian transplant in
the sheep. Using the latest and most advanced techniques, the lutoo-
lysin substance will be chemically characterined. Another important
part of the research methodology will be to find the moat suitable
means for collecting material from the sheep uterus at various timeo
in the cycle. The proposal describes various methodological ways this
might be done under in vivo conditions.

6. Evaluation of Research Comnatence of Inv.stiators

The principal investigator will be Dr. John A. McCracken who has a
Ph.D. from the University of Glasgow, Scotland. His major research
interest is reproductive endocrinology and he has published a number
of articles on the subject of progscterone and steroid secretion in
animals. Dr. cCracken and his tcam have devclopcd a ne- tcchnlque
for the study of the isolated ovary in the unanesthetizcd unstressed
sheep.

The orce3tar Foundation for E-perimcntal Diology is woeld famous
in the field of reproductive biolo-y and hau been responcible for
pioneering work on contraceptives. The co-Investigator is Burton V.
Caldw ll who has a Ph.D. from the Univer:sity of New llanphire. His
major research interest in also endocrinology and hohas published
principally in the area of uterine tranoplantation and lutcolysis in
the ha=-tcr.

7. A;,!riaal of Ren:erch Rsources Dnd u111C't

It is considered that the research resources at the Worcester
Foundation are well suited to the current resiearch project, enorcinlly
in respect to anirnal surgical facilities and aninal quarter-,. Several
expensive analytical iintraLL1.nts will be available for ujs in the
projec.t including a Liquid Scintillation Spactromutcr. Other sinior
ocientists who have related research specialities have Arecd to
participate and will be available as supervisory con,uttants.

Although no detailed inspection haur been cnda, it appears that the
budget in very modest cpecilly in respect to the salaries of the
invcstigatora. Additional equipment requested alno appcaru modoat.
It in Dfourad that the pcrccitage figures for indiroct costu have been
eotablinhed on tho bain of other U.S. Governsent contrncta.

'I



8. Technical and Scientific Review of the Proect

A revietz of this project has been requested from three research spec-
ialists. They are Dr. Sheldon Scgal, Populatiou Cooncil, Anna L. Southant,
M.D., Ford Foundation, and Philip Corfman, H.D., IICI)/UVIIH. To date their
evaluations have not been received. The TARC (AID Technical Aialstance
and Research Council) has reviewed this propoal and has recommended it
be fowaided to the RAC.

9. Summary Evaluntion

We believe that this research project could have a high pay-off valuo
in the future. We do not believe that it is absolutely certain that a
greatly improved contraceptive will be forthcoming from the results of
this renenrch alone. However, it is felt that the approach the investi-
gator3 are taking merits our support especially in vieu of the rather
modest budget amount.
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Attnchment

Fundinp Requirements

FY 1969 FY 1970 PY 1971 Total

1. Salaries and Benefits $28,825 $31,350 $33j625 $ 93,800

2. Travel 1,000 1,0 0 , 000 3,000

3. Equipmant 4,950 -- 4,950

4. Supplies 9,700 9,700 9,700 29,100

5. Indirect Costs _10525 11,450 12.260 4,235

Total 00 0 $L


