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PROJECT SULLIARY

Projact Title : The Contraceptive Properties ol Biological Substances
Controlling the Life Span of the Corpus Lutzun

Propesed Worcester Foundation for Euperinental Blolegy, Inc.,
Controctor ¢ Shrewsbury, lacsscchusetts

Principal Joha A. McCracken, Yha.D.
Investigator : Worcester Foundation for Experimental Biology, Inc,

Duration - ¢ Three yeara ~ July 1, 1968 to June 30, 1971
To achieva desired chults, project ray nced to bta
extended for an additioazl three yaars,

Eutimated Cost : a) Total - $165,085
b) FY 69 - 55,000
¢) FY 79 - 53,500
d) FY 71 - 56,545

Action O0fficers: R. T. Ravenholt, wOi/75
J. A, Cuavanaurh, L0/ e3/iTh

1. Bacleround

Important for r;uuction of fertility rates {n lesser-develepel
arcas would be a contraceptive that 14 wure ceavenient, non-tuiic and
vhichi docs not require vrcat rotivaticu to continue fts use. [rescut
contraceptivea are better than previovs enca, but stlll do not fulfill
all tha requisites nacessary for rapld fertillty ceduction. 1t tc,
thureioxg, desirable tius continulng rescarch be perloriad cn 2 cou-
veniout cice-a-roath contraceptive that coan be talien orally cal cihidles
no toiic effccta, Thin tyne ol contracaptive vould enhunce rotivatlon
and virtually crvasz the present fnconvenfoncurn curreudding presene-uaay
contraceptives. Ta edditicn, a coavenlent nca- ~tanle ceatruceyptlive
would proclude the nec:nsity for enponulve redlcal aad public health
fnfra-structurss to adminfoter £t thus alteving A.LD. '3 wzclstonca
prosran wid reducing costs and stafliing requirencnta,

2, Dryserfation o7 ‘ropnas! Proiver

This arolect progozec furthes rusearch on a {undarantal epprouch to
prowuciur o wing 1, contzaceptiva plll or desage baced oa a luteolytic
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substance produced by the uterus. It has been shown that in the repro-
ductive cycle of sheep (and perhapc in man), the life span of the corpus
luteun 15 terminated by a "lutcolysin' produced in the uterus when there
1s no pregnancy. The investigator proposecs to isolate this substance.
Tho lutcolytic effects of the substance will be tested on call cultures
and those fractions showing high activity will be further tested on
ovarian transplants of shecp. The luteolysin substance will be chemi-
cally characterized using sophisticated analytical equipment alxeady
available at the Worcester Foundation,

Assuming that the above procedures can be carried out satisfactorily,
a oncc-a-month contraceptivae dose could be developed which can lead to
a “natural regression' of the corpus luteum and prevent pregnancy from
being establirched,

In summary this research has the following objectives:

a, The establishment of bacal steroid secretion rates from the
tranaplanted ovary of sheep throuchout the course of the cycle and the
response of the ovary to gonadotrophins,

b, The isolatica of a lutcolytic eubstance or substances from the
uterus of the sheep which have the property of diminishing sterotd
sccretion from the trancplanted ovary with particular reference to
progesatins,

c¢. The chemfcal fsolation, purification and identification of such
pubstances by special analyticsl procedures with a view to establiching
a siople oingle dose contraceptlive.

d. To test these substances in other namaalfan species including
primates.,

3, Si~nificance of Projcet to A.I.D. Objicctivns

A.LI.D. hna, as one high priority and goal, the glving of ausistance
to natfonn so that there may bo a better balance betueen population snd
natural rcoources. One Liwortant technique for achieving this goal {3
to cncouri e recduced fertility, However, modern contraceptives such
an the plll and IUD still are vot completely satisfactory as evidenced
by soue atudies which show varying high rates of attrition. The greatent
eignificance of thin project for A.I.D. {n that a very convanlent none-
taxic contraceptive oy becore avaflable so that meny rore women of
varying soclo-vconoile conditionn could avall themselven of {t. It in
also stgnifleont that {f thia contriceptive In found to be nctuilly
non=toilc, it could be admlulstered outaflda an wall no fnotde riedlcal
structurss thus veducing preatly the cost of adudniutration,
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4., Relevance of Project to Eristing Knowledga

Tha relevance of this proposed resecarch to existing knouledge may
be classified under the follouwing three hcadings:

a. Storold hormones present in ovarian vein blood,

Many investigators have measured steroid hormones in the ovarian
vein blood including prugestcrone in a varicty of animals such as ewes,
hens, rabbits, dogs, i1ats, and cous since 1953. Most workers have been
ablo to measure cteroid concentration in blood draining the ovary col-~
lacted under conditions of acute surglcal stress but there has been
considerable doubt as to the effect of surgery and copecially cannula-
tfon on steroid sccretion by the ovary., Additional rescarch is necded
on the rate of basal sterofd secrction from the trensplanted ovary of
the sheep and response of the ovary to gonadotrophino,

b, Bilolosical substances offecting steroid biosynthesis in vivo
end in vitro,

Many of tho steroid biozynthetic pathways have been demonstrated
by use of in vitro preparation of ovarien tissue., Most investigatora
have found that gonadatrophic stimulation of the ovary in vivo was
effeetive in increasing tho bioaynthetic capacity of the preparation.

A wojor rcaocarch objective 1s to observe and more accurately measure
the response of the animal ovary to gonadotrophing especially in vivo.

¢ Uterine luteolysin controlling the life span of the corpus
luteun,

Existing knowladge demonctrates that the life span of the corpus
luteum {9 cloasecly wvasociated with changes taking place in the uterus,
For example, removal of the endometrium produces secreticn of proges-
teronc for a much longer period than normal. The cnount of endometriurn
required to maintain the normal eycle rhythn varies in different aninwls
but in primates at least partial ovarian function continues in the
abgence of the endonetriun, More knowledge Ls necessary about how to
control the life span of the corpus lutcum and to better understand
and analyze the 28 yet unidentified substance called luteolysin oecreted
by tha utcrus uhich causes regression of tho corpus lutcun,

5. Dnoncription and Lvaluatfon of ~thodolony

Tha evidenco indicates that a substance termed luteolysin secretod
by the uterus {n sheep has a local effect In producing regression ol
the corpus lutcun, It Lo further bolfeved that thin gubstance given as
a singla dose contraceptive could bring about the "natural' regreanion
of the corpus lutoun in higher primaten including man taus preventing
prosnancy.
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The research methodology proposes to lsolate larsme and small molecular
substances by a uniquo extraction and fractionation techuique. The
luteolytic effects of thesc substances will be tested on vitro incubae
tions of luteal slices or coll cultures. Fractlions showing high luteo-
lytic activity will be tested on the isolated ovarian transplant in
the sheep., Using the latest and most advanced techniques, the lutco-
lysin substance will be chemically characterized, Another important
part of the research methodology will be to find the moat suitable
means for collecting material from the shecep uterus at various times
in the cycle. The proposal describes various methodological ways this
might be done under in vivo conditions,

6. Evaluation of Research Counatence of Investipators

The principal investigator will be Dr. John A. McCrucken who has a
Ph.D. from the University of Glasgow, Scotland., His major rescarch
interest 1s reproductive endocrinology and he has published a number
of articles on the subject of prosesterone and steroid secretion iIn
aninils, Dr. McCracken and his team have developed a new technique
for the study of the {solated ovary in the uncnesthetized unstresgsed
shecp.,

The Worceater Foundation for Experimental Blology is world faumous
in the filcld of reproductive biology and has been responcible for
ploncering work on contraceptives., The co~Investigzotor is Burton V.
Calduzll vho has a Ph,D. from the Univeruity of Mew Haupshire., Uis
major rescarch interast Lo also c¢ndocrinology and he huas published
principally iu the arca of utecrine transplantation and lutcolysis in
the hanster,

7. Auprailsal of Reucarch Resources and Budget

It 18 considered that the rescarch resouices at the Worcester
Founcdation are well sulted to the current rescarch project, eapeclally
in respect to animal surgical facilities and animal quarters, Several
expensive cnalytical fnstruuents will be available for use {n the
project including a Liquid Scintillation Spectromcter. Other scnior
scientiots wio have related reseavch specialities have asreed to
participate and will be available as supervivory consultants,

Although no detafled inspectfon has been wade, Lt appears that the
budget L0 very rodest coapeelally Iin respect to the salaries of the
investigatora. Additional cquiprient roquosted aluo appears modeat,

It {10 onsumad that tho percentage figures fov indirect costys havae boen
catablishaod on the basin of other U,5. Covernment contracts,
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8. Technical and Scientific Review of the Project

A xeview of this project has been requested from three research spece
ialists, They are Drx. Sheldon Segal, Population Council, Anna L, Southam,
M.D,, Ford Foundation, end 2hilip Corfman, M,D,, NICHUD/NIH. To date their
evaluations have not been received. The TARC (ALD Tochnical Asaistance
and Rescarch Council) has reviewed this propoaal and has recommended it
bs forwerded to the RAC,

9, Summary Evaluation

We believe that this rescarch projoct could have a high pay-off value
in the future. Wec do not belicve that it {s absolutely certain that a
greatly improved contraceptive will be fortheoming from the results of
this reaearch alone. However, it is felt that the approach the inveasti-
gators are taking nerits our support especlally in vieuv of the rather
modest budgzet amount,

Attachment
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Funding Requiremonts

Attachment

PY 1969 FY 1970 FY 1971 Total
Salaries and Benefits $28,825 $31,350  $33,625 § 93,800
Travel 1,000 1,000 1,000 3,000
Bquipment 4,950 ;- ae 4,950
Supplics 9,700 9,700 9,700 29,100
Indixect Costs 10,525 11,450 12,260 20,235
Total 55,000 $33,500 $56,585 $165,085



