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I«R01»CTI0«

Th«orl«« ve^urding the t\mcti<m» of the corpus luteum

have heen prevalent since its exlstenoe in the ovary kbs

first known* A large aaoimt of ejqperiraental work has been

done in an effort to definitely determine its aotiYities and

to elucidate the degree to whieh it is essential for the

oaintenanoe of pv«gBanoy« That the corpus luteaan ia neoess*

ary for the atta^OMsit aad developzoent of the early embryo

has been definitely established* Authors are» however, not

agiNMNi as to how long it is 8vdl>sequently reqfuired or as to

exactly what other functions oay be attributed to it*

REVIEW OP UIKRATURE

Early views were that the eorpus luteum prevented hesH

orrhagea and the forsation of soar tissue* or preserved the

Gonti&uity of the o^rarian oiroulatlon* It was held by da

Oraaf (1672) according to Asdell (1928) to be formed only

after copulation*

Probably the first st^gestion of the corpus luteum as a

gland of internal seoretico and likewise the first to with-

stand critiolsa was that made by Beard (1897) » namely, that

it was responsible for the suppressicm of ovulation during

%9cianoy* Bom acooz>ding to Corner (191^) in 1900 advanced

\mi that the corpus luteioa prepared tlui uterus for the
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reception nnd ioibeilding of the fertilised ovum by aoene ef

en intem&l aecretion. Tbe general t^elief at this tine vae

that the deeldnal changes In the uterus during pregnancy

were brought about by a atimulue fros tbe eHttryo* Bora

obsorrlng that there wae a close correlatlcm In the exlatenoe

of the corpus luteum with pregnaney and alao that dooldual

change a occurred in the uterus In tidoal preipeney, st^gested

the dependcnee of the decidual preparation of the utertae

upon the corpus luteum* It wae throu^ hie influenoe that

FnMBkel, a pupil of Barn« was persuaded to put this

hypothesla to experiawnt&l tests*

Preeakel (1903) chose the rabbit for his expex'iaents.

Be attacked the problen by reoovlng the o^mries from m

series of ten anliaals during the first seven days after

coitus, before iaiplantati<m had occurred* end by entirely

ablating the corpora lutea in 48 animals. Another series of

70 animals in the various stages of pregOMMiy up to fourteen

and eigliteen days was treated In the aewi swmer. In all of

these eases the pre^ianoies were interrupted. In his control

•BiBsls where one ovary or eae or meatm corpora lutea were

not reaowed the pregBMMy was continued to full tcr«. He

foai;d that the presence of one corpus was nufflclent to

Maintain the pregnancy. Kattirpatlon of the corpora lutea

after the twentieth day waa soaetiines without effect. He

i^wonstrated clearly in these experiaents that the corpus



iut«f«i ic •scential for thtt attftchssent of the fertillsod

«f«M to th« utoriii* MMosa and •Imo fop tbm •Qbvequoiit mila*

tenanee of footal nutrition* »• fallod howover to fiofl tlw

eorpiia luteum ••sontial in tbo lator stages of prognaney

and eoaeXudftd aa a rettslt th«it it was raquirad 0SI7 durlag

tha early staii;aa after implantation.

•rhia elaaaie work toy Praeakel 99trynA aa an lapetua for

farther work* Hia raaulta were soon eonflri»ed by other

workera for the rabbit and alao for other animala. Marshall

and Jolly (1906) reported ainllar reaulta fra« a aeriea of

ezperisenta for whlah Utty had «Iim«s the deg and rat.

Ovaries were reaoTsd from doga at stages froia three days to

four seeka after eoimlationy with th© r lault that the pre-

gnaneles did not eontixsie* ovarlea vera vmi^md fren t«R

rata that had been with aales for aevezwl days and no pr««

ffaamias folloved* Overlea wer« rew<y»ed fpo« nine rats in

•arly atagss and no progzianeiaa eontiaiiad,biit «hen ov«ries

were removed froai a rat at 15 days and alao from two rats at

21 days of pregnane/, fall term folloned. The reraoval of

«aly one ovary had no effeet on the pregnancy independent of

the stage* They eoneluded from their w<^k that the eorpus

lutetw prodttOM • •••retion essential for the fttashawmt

and developawnt of the early embryo but that it la not

functional In the later atagea of pregaaaey*

Fw»fikel»8 results were further eonfirved by Ansel end



Bouln (1910) for the rabbit and bj Klelnhauc and Shenk (1906)

for the golBaa pig and rabbit* Clinical caaaa an record hj

Allaa, Pratt « and Dolsy (1986) and others tasgeat tiiat in tha

Imaaa tba eorpus IntauB of praieoaney or even the entire

ovarita mmj ba ranovad ttnita early with no advoraa waulta.

Itera nMMHBt work aeeaa, however, to indio&te tliat in noat

afilnals the corpis lutewn ia eaeentlal throui^ut tfaa

Sap«0»finc7. ""eyraearaoh (1907) and Raonond (192?) have re-

ported that double ©arleotoray during pra^naney In the

rabbit ia inYariably followed by reaorptlon or abortion*

OvOBaond* Robinson and Aadell (1936) oastta to the aane eon-

elusion for t3» 0»at» Bartiaan (1935) for the opoaa«a«

Drippa (1919) for the apemophila, Harria (1997) and Parkea

(2MB a) for the aouse found the corpora lutaa aaaentlal

throighout the prognanoy. Haas (1921), heater (1921) and

Sohnaltz (1921) according to Parkea (19e8) retort ttie name

for the ooa. Herriok (19&8}, aorking in thia laboratory,

•anaXnAad that in the gaiaaa pig extirpation of both

OTari«a nstaally ocnzaaa abortion but that in aone inatanoaa

the prtfpaaej «ayccontiime to full ter» if the overlea are

rmaoiw^A even bef<»re tiie middle of the gestation period*

TUxXm la in agMaiaent vith reaults obtained by Loeb and

KeaBelberg (1917)* Mulon (190e) according to Aadell (1928),

also aorking <m the guinea pig found ttiat tha pregmnay «aa

interrupted alien th« ovaries ware r«R«oir«d at warlous stagaa



from four to flfty-aeven daj«. He doo« not atat« Ui« nmto»r

of snlioftla usod in the experistant*

Loeb (1908) saade the unique and intereating discovery

that in the goinaa pig deoiduaoatoua tumora might be produced

by eauteriaing the uterua during the early life of the

cyllc corpora lutea* If the corpora lutea had been reaoved

^e forsMitian of deoiduaaata eould not be indxieed* Coraar

•aA Warren (1919) report a aimllar reaction In the rat If

the uterua was cauterlaed ahortly after poat partum oful-

atlon. Long and ls;van8 (1922) wore tmable to produce decld-

uaaiata in the utorua of the i*at during the cycle but they

found that if the life of the oorpua luteua waa prolonged by

•tianlatlon of the eervix by meana of a glaas rod introduced

into the cervical canal and followed by trauoltlaation of

the uterua four or fiwe daya later exMllent deeiduwaatoiM

tunora isight be produced.

Experimental work by Loeb and Reaaelberg (1917), and

Stockard and Papanieolaou (1920) for the goinaa pig, IfiMiiiiA

(1927), for the cow, and othera confirm the liypotheala

advanoed by Beard pertaining to the inhibition of ovulation

and oeatroua. ?3ieae workera rex>orted that the removal of

the corpora lutea haatened the oiuiet of oeatroua and of

ovulation*

Experlioenta pertaining to tha relatione of the oorpua

luteum to the aaaaBary glanda were probably performed firat



by Anc«l and Bouln (1909). They concltid«d from their work

on the rabbit that the coirpus luteua was responsible for

the growth changes in the raaaBaary gland during the first

half of pregnancy but that soise new force was responsible

for the further development . Haaasond and Marshall (1914)

and Haaaond (1917) concluded that the development of the

maumrj gland during the second half of pregnancy was under

the sane influence as that which controls the early devolop-

ment, and that in both cases the factor is the corpus lutoum.

fhese workers found that in pseudo-pregnancy in the rabbit

the mummrj glands were developed at nineteen days vkkbn

the corpus has reached the heighth of its developnsent to

such a degree of coB?)letion as to result In the secretion

of Bilk, Their conclusions wei^ based on 21 esperisents.

Hystereitomy, they found, had no effect on maammrj gland

or ovarian development. They concluded that maaraary gland

development may take place in response to • stiamlus fro«

the corpora lutea alone, and that the secretion of milk

results whenever the influence causing glandular growth

(iiamely the corpus luteum) is removed or lessened in amount,

provided that the development has gone far enou^i, Loeb

(1925) found that in animals where the persistent corpus

luteua obtained bj hj sterectomy lasted for 60 days lactation

ml^t be produced*

Other authors believe the continued secretion of



o««trin to be jraspon«lbX« tor wmammvy gland dovelopaent.

H«mBaim (1915) reported increased growth of the mammrj

glanda of the rabbit following the Injection of «e«trln.

this vaa oonfiroed by Aneel and Bouin (1924) for the rsbbit

and aleo by Prank and Hoaez^loom (1916) for the guinea plg»

Allen and Doisy (1925) were able by the Injeetion of the

oeatroue hormone to induce hypertrophy of the raafflnary glands*

^Etaey conoluOed that this honaone provided the atimilua for

aaanary develoiaeent.

Parke 8 (1928 b) rerorte that by the Injecticai of a baaio

extract of the anterior pituitary, he eaa able to obtain

MiweRry growth in tho rabbit in exoeaa of th»t found during

paettdo«pre0aaney* ^is he believes to be oaused by the

lutealizing effeet of the pituitary extract on the ovary.

Sxperiaents endeavoring to obtain the functions attri-

buted to the corpus luteua by naans of the injection of

eztraota of the glana, up to the laat flew yeara have been

practically without success. Herriaann (1915), one of the

earliest workers to ejqperiaent in this field, recorded

growth in the uterine tract of Innature bltehea by tte

injections of a corpus luteua extract.

Later workers have aooured more definite reactions.

ttaws, teyer ana freiohert (19J^) report relaxation of tho

•yaphysis pubis in the guinea pig foliowii^ the injeetion of

extracts of the corpus luteum. !mey have been able in
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•dciitloa by the Injection of extracts of the corpus luteiai

to prodtxee other ptaMBMMl chaxwcteristio of oftrly pregnanoy*

InoXttdlng eensitleatlon of the uterine mooaa, inhibition of

ovulation and alteration of the e&cioswtrlun of tbe uteruc

of the rat*

Papanicolaou (1926), Farkea and Bellerby (1927),

BlaaVf Meyer and Weichert (1928), and oth&rs have reported

inhibition of oeetroua and ovulation by the injeotioii of

corpus luteiBB extracts* Methods of extract prepai^atioa

vhioh were used by these vorkere differ considerably.

Comer and Allen (1929 a) report tlie preparation of en

alcoholio extract of the corpora lutea of the sow, by tueans

of which they were sble to produce progestational pro-

liforation of the uterus in spayed ral^its identical with

that of norii.al progmsiUQf. Does were ovariectoaiwid about 18

hours after copulation* The aniiorAls then received daily

subcutaneous injections of the corpus luteum extract in

doses froic 0»12 cc* to 0.2 co. until five doses were given*

On the fift^. day the aniaala were eacrificed and the

genital tract r«aoviA for exaaiination* Undar the influence

of these extracts general growth of the uterus was obtained,

the vessels beowae engorged with blood and Ciiaracteristie

proliferation occurred in the endoiaetrial glands* In a

slightly Ister paper Allen and Corner (1929 b) reported



tlMiti not <»ly wer« their «3Ctr«cta potent to r>rodn©» ehftra-

eteri£;tlo proliferation of the utanta In apa7«A anlnsle but

tltttt nmnMl l»plantation ooiild 1>6 prodntsed by eoens of the

•xtr«ota« Tboy daeerlbed two anl «lii whl<A worn carried to

the thirteenth and a^iventh dayi of pregneincy reaneetlvely.

la a Bore reeeat pope?, (1950 a). Comer and Allen rei?oyt

aueeeaaful tendaetloa of the pregfiawoy In aaliaala ovarle«

eteedlsed 18 hoora after oopalatlon. Tcnr enlinala whleb

reoelt^ed frox 0,2 ee. to 0«& e«« dally of an extract knovn

te te potent vent to apontaneoue delivery on the twenty

•iM^Mthy twoAtyninthy thlrty«»eeeond end thirty-third days

f>«»pe«tlTely* Two aalealt whlel^''. reoeiived re^^««tlTely 1.0

CO* and 0*5 ec* of the e3ctr«et dally throughout the tera

failed to give birth to their young on th« thirty-third dey

tluRigfe growth iMd app«r«itly eontljmed t« M anl M teys

reapMttl-vely*

Barria and ?flffft«r (1»29) reported relatively little

effect on the doration of the pregnancy in spayed rata, by

the uae of eorptte late«H estraota prepared aocordlng to

C«dnMV awl Allen (1923 a), Thoy reports an avarage eontin*

uatlon of the pregnaney for al^ioat fo^ar day* after double

ovarieotoay* Hxtlrpatlon of both overlee from pregn«at rata,

not followed by Injeetlona resulted In the average temln-

atloQ of the pregnanoy 2m22 daya afte the reisoval of the

MMWod every. ^Ith an extract prepared in the awea way.
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•xc^pt that nethyl Aleohol was usod Instaad of ethyl «« used

by Corner end Allen, theae vorkera report that pregneney eon*

tioMd to tem iB eleTea of twelve experlsenta* If only one

efery me renoved the adainiatratlon of thia extract inter*

fered «ith parturition.

purpoee of thle exp<Qrlaent «ae to inveatS^te the

iaportaaee ef the eorpora lutea in the BMintenanoe of preg*

naney in the rat hy determining the effect of (1) bilateral

everieetooiy at varloaa atagea of jregnanoy and (2) of the

injeetion of extraete of the oorpua luteum in animals

overleetoodlsed In the veriooe stages*

lATsiaALs km mumoM

Albino rata in Yaryiag eta^oa of pregnanoy aerved a«

aubjeeta in jaoat of the «9erlaMmt« Sons work waa alao done

on the sperBophiXe*

the etage of pregnancy in all eaaea where the rat waa

need waa baeed on the time of copulation or of oba^^rwing the

wnginal ping. Core wae talmi to make the eonditione under

whi«h thn operationa wore perfomed aa nearly aeeptie ae

poaaible and in no oaae waa any infeetion known to reault

froa the o|»eretion. Heir wee renotad with a SOi aolutlon of

aodlm aulphide and the region then painted with aerenro-
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ehrcMM, lQ8tru3»ent« were alvrayc sterilised hf boiling XmfVF9

tulag thra*

In the e«ply itagefl only one ineieion ««• a»d« in th*

ventral body well end tooth overlee thae reiaoved* In the

later stages ivo der««»let«rel incinione ver« nedey one

directly over eeeh orery. Thie wee done to prevent hRndling

W oowlng of the blood gorged uterus* The ewerian artery

wee tied in eeeh eese before rwaoving the owery* In ell

eeeee where poeltiwe reeulte were obtained the eniraal wee

later eaerifieed and exenlaed t<xr eny reminlng <miria&

tieewe* Satealnatioae weare neAe with the binoeuler raicro-*

scope*

All injeetiene were aede subeuteneously. Seeeiase of

the lerge fold of loose skin under the ebMik, injections

wore M»de In that region. &aiMale were injected iasaediately

following the operation and dally thereafter. The ttsnal

aaoont aaod for one injection was 0*2 oc, to 0.3 oc. Xa

two eases this wa« increased to 0*4 cc«

For the preparstion of th» aatreote freeh eorpora Intea

of the sow were obtained frosi Amour and Coa»peny in Kansee

City. Healthy looking corpora lutea of all stages of ttw

oyele end of pregnttooy, except those in retrogrooalon were

need* Istiratltm of the ago was boeod on the deeoriptictt

by Comer (1921) and only the pink quite aolid corpora

«wo used. The corpora wore shelled froa tte rest of tte
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ovttP7 ^ii« still v«]nB» ground in « £i««t nrlaitir toA pr««

MurraA in fr<»e 2 to 9 voltmet of aleohol* The netbod of

•jttTAttlon ««• ••Matially the «•»« m glVMi l^r OomiT

(1929 «}•

f!Mi yroMdmw In detail for Um pr«p&r«tion of the

oorpue luteua extreots Is «• follows i The tieeue pree^rted

in eleohol was filtered tbrottgh « iMg of efaeeee eloth end

whore e kllograa or aore of tieeue »ae aeod, the reeidiM

wee dlTidod into two e^uel parte and each part extraotod

five tiaee with hot elooi:iol In e Bloodt' extraetor, eeeh

•xtraotion lasting for one he\ir« For the flret 9r«j»er«tioa

of oxtreet this tMOade «aa eheafid alli^tl? in tlMt

Inetoirl of usio^ e Qloor extractor itao Im^b of tieeue wee

pat direotlj into the aloohol and boiled for an botir. Tbo

moe of tiewo* in the beg wn kyvesdiMl ia MWh caee after

Mm ••oand and fourth extreotions* Ahout 160 « 250 o«« of

mleohol were ueed for oa^ oKtreotlon i1e»e«l1WB •» the exeet

enouat of tieeue ueed » Thite none of tiio oxtraoted ouiterial

wee heated to the hoiling point of aloc^ol for uor9 then

oat hour* The alcohol wee distilled off by beet under

diwiBlebod i^eseure obtaiiMMl bj a good water poap* The

tMpareturo wrry rarely wwit obwvo CO^C« end ueuelly not

obowo dO^C« When the eolwent wee alsoet eoapletely r—

e

we4

tlMi distillatioQ wee stopped and the reeldu* extreeted flwe

tlB»e «rlth peroxidoofree ethor« About &00 ee« being used for
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Um first •xtraeticHn and IdO to £00 ec« for e«oh rooainlng

extra«tiat« VIm ether wee redistilled inKeOlstely before

using t»aA only that distilling over at a teaperctttre of
o

34*7 c, or lover mis used, to gnsrd a^inst the presenee of

peroxides* the etiaer solutions were ooratoined and tbs Toluas

reduaad to about 100 eo* or less by praevium distillation. To

this solution four Tolunes of aeetone were added to reisoT*

the phospholipins* The |»reeipitste was redissolred in ether

and repreolpltated with aeetone five tl.-nes* The acetone*

etber solutions were eooblBed and the selTsnts again renored

by inie«raB distillation on the steaast bath* a heavy brown oil

was thus obtained whieh was rswoved frora the distillli^t

flask to a eentrifuge tate with the aid of fiO « 100 ee* of

ether* TtM solutioo was then eentrifoged to renove aagr

etber*iASolable aatsrlal* Th« ether layer was pipetted off

•ad the ether rwwiaing in the oily liquid waa evaporated

off over a warn water bath* a iMsvy brown seni-liquid oil

«as thus obtained yislding approximately the sane as obtained

by G9ipnsr, about &0 gram p«r kllfgraa of fresh tisstie* la

the sseond preparation a larger yield waa obtained at firat

iMoauee no separation occurred froR3 eentrifuging* The extract

was reeentrifuged sfter standing for several days and th«

usual yield of heavy oil was then obtained*

91ie extraet was plaMd in stsrile l^fmaes with rwtobep

steppers so that it waa not expoMd to th* air wHen uaed.
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nth the first prepwrittlon th««e pree«utic»ifi w«pe not

t«kMi mA th« extract «poU«l bfteaoM of ^ftet«ri«I Inraglon.

t«fore Injecting, it «a« iie«e»««ry to £im«r«e the eonteiner

in wafia water for a ahoart tioe*

T9a^ two of the preparatioaa methyl eleohol waa eub-

Btituted for the ethyl. For thla the proee<tere waa exaetly

aa hefore* The yield In theae two eeaea was alightly lower

then with the nee of ethyl eleohol. A aaaller a«oimt of

phoapholipin waa preeipitated on the addition of acetone

and the final oily aixture was eooewhat sore fluid. la the

VVflPigerator where the extracts were kept, that prepared with

ethyl alcohol solidified while that prepared with aethyl

aleohol remained fluid.

Thlrty^two aniaala were used to deterodne the effect

of Injectiona of the extract. Of theae, twenty aniamla were

lajeeted with the ethyl aleoholie extract and twelwe with

Uie aethyl. As controle egalnat theae asisala (the effeet

of the extract) a eeriea of twenty experlmenta waa rtm to

determine the effeet of double ovarieetony in the arlou*

•t«f»a without any injectiona. A aerlee of eight controls

fre« which only one ovary waa remonnid waa run agalnat the

double orarlectooiee* •aiaale. The antnala reisained In go**

condition except that the extract beeevae of its partly in-

aoluble nature waa not entirely abaorbed.
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TABLE I potnsx ovrnmcToet « no nusenon

AniMl
t

J Tlae of
i

t 71at Bet«e«n Qperstion and Abortion
HO, 1 operfttlonsWj^_^^

mf 7 33 • 48 hour*
107 • 36 « 40 hours
UO t 36 hours

3iM • 40 •> 48 howra

urt 11 36 « 40 hoisr*

108 13 60 • 72 hour*
117 M 80 » 36 hour*

£99 13 36 * 40 hmirt
133 17 48 «* 40 hour*
101 18 08 « 36 hours
224 18 40 • 44 hours

81f 19 40 hours. All HtmA*

SOS 19 3 days - full tsTB* 3 dead, 4 llrlng. TovBS
six desd - 12 hrs* Isansry glands not
fui^ctlanal*

103 19 84 • 56 hrs* ^11 dwMI*
201 80 36 • 40 hrs* Full tsriB. 7 d«sd« 3 living*

ell dead within 12 hours* XsflBsry glands
not ftinetlonsl.

SSH 80 48 hrs. Full torn* 7 dsad, 1 Hiring • Dead
vithln 12 hours* Mswwsry glands not fun*
etlcmsl*

mit 10 48 hrs* Full tsni. 3 dssd« 4 living » All
dsttd within 12 hrs. Ssanary glands not
functional*

Mt •0 48 - £2 hrs* Full tsrai. 6 living, 3 dssd,
only 2 living after 12 hrs* Mmkmr$
glsads developed*

893 tt 40 « 48 hrs* Full tern* 8 living youag*
278 81 36 • 40 hrs. Full tomb 3 dead, 4 livii««



^
18

RXS^LfS

fbm r««alts nras twenty experisMnt* of t>ilftt«r«l

ovftri*0ton7 in »tag«« trma mvwmn to t««Bt7«oBe day* of

pMgnancy, givon la Tablo I, show th«t the extirpation of

both ovaries frons pregneat rete always results in the tors*

inatioa of the pdrogaanoy. Heaulta varied some in so far as

the dtiratlon of the pre^ziaaoy was ooneevaed hat la every

ease irtiere ovariectojay wis perforaed previoos to nlneteea

deye the pregnaney was interrupted* in all oases in stages

fresi six to eighteea days, exeept ia Ho, 102, tollsteral

ovarieetoBy resulted in the abortion of the foetuses from 28

to 48 hours after the operation, la one ease (Ho« 108)

abortion did not ooour until from 60 to 70 hours after the

operation.

Bilateral owarieetooy at 19 to 80 day* resulted In e

Isrge proportion of still births and of the youag born

viable the aajority lived less thwa S4 hoars, There was mw
variation in these stages than in earlier stages. Of the

three animals ovarleetomlsed at 19 days, la los, 217 and 106

the prcgnaney was terminated in less than 48 hours after the

operation and so ean hardly be eonsldered full ter-*. As

shova in Table I there were no viable young la either of

tbmmm eases, la Xe« 205, operated at the esase stage tte

9»9»MnQj continued to full terra and of seven young, four



««re Tiabl« Xmt di«d within 12 hours* Th« mmnupj £lsads

SLpp^ur^A •ry saall «nl undkrvelop^d so In ord«r to d«teri3liMi

if Asath W&8 due to the leek of nomrislneBt efter birth or

to the idiysioel eonditicHi of the yottng, t«o young rete tr&m

m Bosnml littMP about one dey of ege maA tm» rete tvo deya

of ege were giren to Me* 009 end ^o« 2Z2 reepeetively* In

neither eae« w«re the youag eble to suckle end thoee gi^ea

to iB* 203 died within two deye «Bd thoee to No* 2SS within

three deye. The reoeininf young fr<x& the eeae lit tore de«

Teloped noraelly. At 20 days viable young were bom in each

MM* 1m% in only ontt ease (Ke* 892) did any of then live

iMlfer than 12 houre« Average weights of these young, where

wei^ts iwre tatoMai, rani^ed from 2*6 to 4*0 ffnmm while the

arerai^ nttnaal nwlglit at birth was found to be froEi 4»& to

5*0 graae* Tba MMBary glands except in Ho* 202 were

apparently not funetionel so that death of the ywaig May ba

aaeribad to the lack of nouriahiMnt*

That these effeats were the result of the removal of

tlM eieariee and not a eonaaquenee ef the operetion ie ahwm

by a eotaparieon with the reeults from unilateral orarieetaagr

given in Table IX* The restats from eight aaeperiBMnts show

that the remoTsl of one ovary hmm no effaot open the

fvafnaney indapaadent of the staga*
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1

H«sult0 froa 3S experlmenttt of lillaterftl ovarieettwqr

•aft tlMi ««^M«M&t injaotioa of ttle<^iolie extraeto of th*

eorpuo lat«aBB «« {Hropsrod In this oxperlaient ratrj eonsldop*

•hlj in tb« further dmrtttion of the procauity* ApporentXjr

tlioro «M • elooo OMToIation in the degroo of Absorptloa

of th« Injootod mtorial end the len(jth of tine that thi

prognonoy ves aolntoizied. Aalmala varied In the degree to

«hiili the oxtroot vee absorbed. Thore ie eono variation In

the roeulta obtained from the Injeetion of thm aathyl and

•thjloaleoholie extract but thie vaa not wu^ greater thm

tho ariation bet«««i the different extraeta prv^armA in

tlit eaaMi eay*

For oottTeniMMM an arbitrary ataadard as to the dogreo

of offeot obtained bj aoana of the extraeta vaa devised*

flm ««groes are designated in Tables IZX and XT toy » and »

si|pM» t e indicating aavteod offeot, sooie offset and

• no offset*

flho reaults obtained from the injection of extracts

pvoi^avod with ethyl aleohol in three anlaala fro« »fhloh the

ovaries voro r—sivsd bofore implantation ahow little offeet

especially vhen oeaparod with the results obtained by Comer

and A11^ (19S9 a}« There was sosw grosth offeet on the

—ttiiotrim of the uterus in each of th^se animals* This

was mst narlced ia lo« 859 but apparently waa not as great

ftS in normal ten-day prognaney* it also appeared qitito



o«rtalQ that in So* tC9 l»pl*Bt«tlon had oeeti»Nia« S3t«»

•Binatloo of th« «iiln^«l nine days after OTiimtmj s««vo«2od dHH

••Y«r«l •taargwuata, ona in the uterlna carlty and four, ^J
apparently axtra-utarlne iMplantatlona, In tbo aurroaadlng

fat. Vieroaeople axamination of theaa bodiea Indieatod

that thay wera isaaaaa of d^onoratlng tiasua, prol»ably th«

vaatisoa of blastooyata. In Voa. 264 and 176 thara inrm no

•Igna of iMplantatlon but It la poaalbla that thoaa •aiaaU

had not conealTod, aa tha finding of a Taginal plug la not

an infallibla Indleatlon that tho aniattl will baooM pr««.

Mnt. Quito fraquontly pregnanoy failed to follov after

tha diacoTery of a Tagizuil plttg*

In 18 aaiiMLla operated at later stefee aa ahoea ia

Table III tha pregnancy with the exeeptioa of three eaaea,

waa to external oTidenee at loaat, eontiaued nomally froa

two to four deye aa ewldaaeed by a ateedy gain in weight aaft

the abaenee of bleediag flpoa the vagina. In nine animala

operated at eight to aerenteen daya bleedli* occurred on the

average at t.Tft day*, yhla waa followed by abortion In six

of the nine aniaala at an average of 3.6 daya after the

operation and by the reaorption of the foetaeee la three

uilaala. Xa »o. 865, operated at tea daye, dewelopaent waa

apparently noraal for aix daya. Bleediag froa the Tagiae was

firat notieed on the seventh cay after the operation. The

•nlml was aaaeathesised and opened at thia tine to aaeertaia



^

aore dsflnitely tbe f«t« of the fo«tus«8« TiMy «»r« femzid

ti> haftt asde eonslAsrebl* ginnrth and ««re nornMl In fora so

that death had probablj not ooourr«d aoro than one day

h«for«* Aftex' this blaftdlag vaa (tronounead aod daganaratioii

a|^pai*antl7 vaa rapi4*

Of thraa aalisala operated at 10 daya^ in tvo (Son* 294

and 29&) the pregnaziey contlatu^ to foil twem and viabl*

yomg ««re horn. In !!•• S94 tha aaonary claads «•»« not

ftmetiosal and the 70121kg died within twel-ve hoxira* Th*

tnmimfs» weight of the three viable young was 4«& grawp*

I>eath vaa apparently du to lack of notirlahBent • Two rata«

8*6 daya old gi-ren to Bo* S94 died within three daya. In

«•# t«fi thm mmatay glanda were fu&etloMl and the yo«ng

all lived. They aeeaaad weak ar^ aTerag«d only 5,8 fEMOM at

birth* Apparently foetal nutrition had not been nonaal but

had b«ett aaintalned to a aufflelent degrwe to prevent th*

death of the foetuaee* !•• SBM, operated at the aaiM atage,

did not oontlBue to full tern, abortIcm oeearring (me and

one«l2alf daya after the operation* Aa ahown in the table ^

IM» fit and 322 reeelwed daily injeetione of extraet No, 3

and ito* 296 of extract Ho* 2« Zt aeema poaalble that the

wariatioB in effect nay have bean the reault of a dlfferesM

in the potency of the different batehea of extraet*

Three aniBala operated at 19 daya all continued to full

tern with viable youag. Xn each of theae anlaala tim MKasary



»7

gXand* ii«r« fonotlonal. A ftoajpsrison of tlMae results with

thoso la Table Z abows a positive sffeet of tho •xtreet*

Of thr«« aniasls oporstod at 19 days and not iajaat^d only

oaa (Ko. 203) oontinuod to full tana and in this aninal tha

MMSsarj glands ware not functional. Four uninjoetod aniasls

operated at ^ days oontinued to fall tern with 56 tobb^

only 11 of which were fiable and all but two of t^se cLied

within 12 hours. £lnoe the aaoMary glaada in these Mtinals

were not functional while those in the injeetedt gvoop were^

deweXopsmit anat hr^e been oauaed by the injeotiona. No.

241 operated at :^.5 daya and injeoted failed to give birth

to liwiBg young* the extraet seeaed to interfere with

parturiticm tidiioh should have occurred at the tiaw bleeding

set in*

file extraet is apparently able to continue the functioM

•f the noneal corpus lutewe for a diiort tiaw but in the rat

a daily dosage from 0*15 to 0.3 oo* is not potent to Main-

tain the norsal oonditiona of pregMoaay Iwyood a few daya*

I>9m9m of 0«S 00* appear to have litt]^ oiore effect than

sattller aanunts*

fbe extraet had no effeat on the pregnancy of a noxnaal

asiaal ^iien injected from the nineteenth day on in a doaage

of 0*£ eo*| viable young were born on the twenty aeaoxid day*

Daily injeetiona of 0*4 oc. in two aniatala that had been

eoaing into oestrous regularly every four to five days in*



hibit«d 99»trexm, •• ««eert«iiMd by v«giiMil omwr •acaailn*

atIons* Inject iozis w«r« eontlnusd for six and vli^t Amjm

r««pectlTel7 and both anl»»l« reaained in Oloeatrua for 10

to 14 daya after tbe laat Injeotloo*

?he results obtained fron Vh» extraets prepared vlth

ethyl aleobol are eitien in Table IV. Aniaals overlee toais^d

before Indian tatlon had occurred and aab—qusntly Injeeted

shoved lass effeot on the endooMttrlum of th» utenia than

those injeeted with the ethyl alooholio extracts. Iiq^lan*

tatIon f«>iled to occtu* in any of fottr aniaala*

In the laUr stagee, froia eight to 14 daya» the effect

vat lat most oases isore omrked* In t«o of eight aRl^nals

(Ros. 315 and 530) the injeetiona had no apparent effeot and

abortion occurred two days after the eperation* In six of

•ifht wperlaeata (vatfaaiiey was continued fron three to nine

4ar« aad in only one case did abortion occur. This was at

four and one*half days after the ovarleetosiy. In flwe of six

•alJBals bleediaf was followed by resorption of the foetoaes*

Ve* 500 operated at 15 daye gRlaed in wei^t for aix daya

bat alight bleeding was ndt ImA es the fourth day after the

operation* Examination on the ninth day revealed seven

greatly (ae£:enerated exabryoe. In No.S40 developswnt of tiaa

•lAryos was apparently noraal for a period of Ibur days* la

Ko« 557 which reeeived daily injeetions of 0,4 ec. the

•Aryos had gained in size from 6x7 oau to 10 x 1£ am S.B



days »ft«i' th« opeztitlon Irut resorption ooourred a day or

two latsr. So vaglziaX blooding was obscrvod in this sniaal.

lO* 356 which also rooeivad daily injootiona of 0.4 oo, eon-

tianod to rull t&ra uino Oaya after tbe operation* Parturi-

tlott aoayaad to be labibitod but operation on the teesty

third day x^reeled the livlxm foetusea en ateri. Partorltlos

occ\irrod on tte twenty foiar^ day» 2»& days airter ttae laat

Iftlaatioia with five TiabXo >oung. iiaHcary glanda wara

forictloxuil* It »e9mB from this result that a laraar daaaoa

Mny be aore efrective Ic continuing the pregnanoy than a

aaall oae.

Cosiparison of the results obtaiaoa fron ttie nsthyl and

•thyl - sleoholic extreots reveels no great difference in

tkm d^pvae of effeat obtained axaapt In Ko* 396* The aost

OfUtstandlng differmica in reaalts la in the grf^ster percent-

afs of resorptions obtained froa tlM nethyl extract* Frog*

fmsBt^ was apparently dlacontlnaad on an awerege* at £.7 daya

when the ethyl extraeta ware iajeated ana at 5.7 daya after

the operation «Im» the netliyl extraota were uaed. Both

eaitraettii had a stioulating efioet on the a*amry glanda*

Xil^t axperlawits on ayai'^ajjiiUes during the ^ring of

1929 md of 1930 Indicate that the extreets are jrore potent

in asintslnlng the pregnancy in these anisaaa than in rata*



to

la tho spring of 1929 tiui extrmot apoll«d during the eovattm

of th« •xp^riaMmt and results vsrs obtained for only ons in*

J«st«d anlaal and its ecmtrol whloh was «ninJ|oet«d» Overio-

•tMqr in both aniaals was perforata at an early stage* fbe

•lA^ryos ewe 4x4 an* in sixe in the ex|Hirinsntal aninel

and 4*6 x 4«G sou in the doatrol* Both eniaeXs were opened

seven days after the operation* In the control the eategjos

had degenerated into aoell pns^like aasees lAiile in the

experiiaental aniaal the smIMctos had grown to 6 x 4«& mu
Hm sniwil ees eaerlfloed five days later and the eisahryos

vere then found to have degenerated quite badly*

Xn the spring of 1990» of seven injeeted ettlRails ovarie-

etoBiized at aedim to late atanes a narked effeot on Urn

dux«ti<»i of pregnsney Aeeurred in four oases* nte three la

eiiieh little effeot was noted were in poor i^sioal condi-

tion when they vere hrou^t In frosi ^e field so the leek

of effeet should not he eonsidiefwd •• being entirely the

result of the ineffeotiveneee of the extract* One aninal

eontlimed to full term with five vlifele young six days after

tlM operation* It is possible that in this aniael e very

•all portion of one ovary was nissed when operated* In

another anlnal pregnancy eontimied nox^aally for nine days*

death occurring en the tenth day* Autopsy revealed six

foetuses en uteri averaging 35 x 15 sn* in size which is

lergsr than noraally ai birth* Evidently the extract had



31

isterffti*^ with parturlticm* Both of tliooo onlaals roociVMl

dilly Injoetions of 0*2 oo« of the oxtract prepared with

wtliyl alcohol. In two other it&imile growth of the foetueee

had occitrred at the tiae of ejEaalnation aeveral days aftwr

ovarleotonj* One of theee reoelved dally injeotlona of 0*8

eo* of the x&ethjl extraet and the other 0*4 oo« of the eth/X*

Double otarleetoBj with no Injeetlona ecnflra t3a» reaulte

obtained bjr Dripps (1919}« in titxet gestation waa aXvaja

interrupted*

the reeulta fron these experlnenta mBfOfftrnt a difference

in the two speeiea (rat and apevwBi^ile) in Uieir x'eaetions

to the ittjeetione* The extz^ots are clearly aare potent in

aaintaining pregnane^ ia the aponaophile than in the rat.

fhis variation in effeet aay posaibly be due to a diffsrenee

In the attOQRta of the horaoa* required to aaintain pre^MUMf

in the two apeoies sinoe by the injeetion of 0.4 ec* one

rat operated at 15 days continued to full term* lewwer the

(MM aaount had little effeot on an anlnal operated at ten

days*

DIJJCUSSIOS

thews resiats show ooncluslTely that in the rat tte

•orpora lutea are ae«««aery throu^out the preffsaney* Ihie

la^not in aeeorda&e* wi^ the eonolueion obtained by Bawnoad

u^ Xarahall (1914) who considered that the functions of the



«oivu« lut»uiQ C4HIM6L tit ftb&ttt th» Biddl* of pr^gnftiioy*

f««ttlt« are in ftccordftsioa «lth tbos« otitNulaed by r«c«at

workers tor oth«r anlmle* as «niBs«rstsa «l>ov»« «xe*pt for

the resttlts obteinsd hy liorrlok (1928) snci Lo«b and B»8«al«>

b«rg (XdiV), for the guinea pig. Harris (19H7) found ths

Intenral elapsing betvven the tlB» of renoving tbs o«arl««

and abortion to averttgs about 22 hours for the mouse. Itiis

is in close atfwwunt with ths averaga tins found to olapsa

between ovariootony and abortion in Ute rat in this saiperi«

mat* This was about 56 hours* Fsrkes (1929 a) oonductad

an estpwrUMtnt in bilateral ovariaetoagr on mice in «rhioh the

follicles of one ovary had prewiously been obliterated by

wrnKM of unilateral exix>aure to X-rays* fh» Miea were later

Bated md the i\uictional ovary r«M0V9d at 11 » 17 days of thw

fvatetion period, of 17 aniaals so treated abortion ooeurred

on an average at two days after tlio operaticm.

A eeeparison of these results obteinwd by Parkes and

Harris for the nouse^ with those obtained In this eapwriasnt

for the rat indioates that it ie the «orptts lutea« ttet is

ffws!pansible for the Maintenance of pregnanoy and tl»t tfas

presence of residual tissue alone haa no effect en the preg»

Btaey. This is not in agrwewsnt with the idaa advanced by

Lipaohatz (1025) that the tntarstitial oella my porfom tho

mmm function as the corpus lutouB. ihe interruption <3dP

pre^unoy in the gov ^£^r aiiueesing out th@ corpora lutea
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•• obtaiiMd by H«9« (X915) and 2chQMilts (1017) si^port th«

Results obt«ln«d« la this «xperl'nent and in others

pv^Tlotuily dsMTib^d, fjrow ths injection of extracts of thd

Mvyua iiitoiBt la mpe^iMmt aaiiMls likewise mspiort this coo*

elusion* Allen end Corner <10S0) «er« able hj aeans of

eoenms latenn extraets to saintain pregnancy in the rabbit

to fUll tern tdiaa ev&riectOHar )tad boen performed 18 ho«va

after oopfnlation* In this experiaant pregnaoey la the rat

«aa aaintaiaod in one oase for xiine daya, after ttie ronoval

of the ovariesf by th« injection of a corpus Intoua extrast.

Siaoo t^ nonMl conlitiona of prognanoy aay bo aaintalao4

bf ttoo Injeotion of extraots yre^^arod fpoa oorpora Intea «o

nay eonelivio that it ia the eorpua lutowi that nsnttlly

porforaa this fteiotioa*

SKperiasnts by Smith (1926) and by Parkas and Bellerby

(1986) on the offoot of Injeotion of ttis oestrous h^-^rraoR© la

pre^ikant aniasla> rosuiting in the termination of preemney

about too days after the firat injection, indloate clearly

Vamt Ifao ooatroua horaoao ooanot bo the aain factor ia aaia*

taialng pregnanoy* «ila does not aoooosarily indicate that

Iko actiona of the two horaonos are atttagonistio when »iey

occur in their nonasl pj-otrartloiis. the PO-»«lta obtained by

Msns of corpus lutsw extracts in tbsao S9^«riiw»r.t8 indicate

ratkor that they haYo an interrelated effect for no soparatioa

1



u
of the tve l»srnoa*s V96 nftde in the prcpftratioa of tbo

•xtTMta. Comer «a(l Allec (I9S9 «} tested t^lr extrfittt

for the pi*e«eno« »£ eestjriii ftod found that it ftont«iiMi€l

«MiU sacoRta of this hmmmm* The theory thet the two

IhOfaocxee vork together in pre^^ney is in esreennit viiii the

ttonolueioxi reached hy Bieev C1929}» that the yre0s«i«y^

«tea#Be in the utonw reqiUre the eetion of botli Wm foUi*

oular and corpue luteuM hommmmmm

Sevtti&etlon of i>re0Maa«y ftppeere to he eeueed hj tn»

tmm^arnt first an iaterroreBoe with the footiil Btttritioa

v^ioh Is Fz<ohahl7 tSui j^eauXt of a oheac* in the deeidiia

after the Maoval of the e«ppera Imtea^ and seooad «te

sottias into aotivlty of the WBtfawiita of partaHLiien^ that

is« the coatraetloB of t2»e mlXe of tlie utenta* ttkat this

is otte of tifte effeota broti^t aboitt hf the witlvtewMa of the

fanetioaal con>ora lutaa is aleo eTideneoA bj the reeulta

ai>taiAed trom ttie injeotions, oapeelslXj of tlie iMtl^L*

aloeboXio extrsot^ nHntm apyeare to have a | nmd iahifei^

tory effect on the sensitivity of the uterus to the oxjtoele

h^nMno of tbo pituitary, .ninse the injeotioti of eztraete

•f the oorpiiu luteiaihaa a tanoanoy to bring about absorption

rather than abortion it appears that abortion and nonial

pattvrition are broui^t about by the awae fseter« oessetioa

of ttie aetivities of the eorpue lutoua* Ihie is in Sjtroeasiit

with the theory given by Parkes (X988) and first advanoed by



iMMUi ttaftt the oorpas lat««i wimn fvBietlooiac 9tmamm th»

••ntltlTlty of tbe titervLs to pitultrln to dooroAM •xA vhea

tho oorpus lutMPi •trophiec at the end of prognft&ey this

••nsltivity is sgsln inorosssd rosaltSn« la th« eontrsotioas

of the uterus and the expulsion of the foetuses* Barris and

Ffiffber (1929) state that hjr tim injeetion of a corpus

luteUB sxtraet in auinals having ono ovary x*enoved parturition

vfts inhibited, siailar resxilts vere obtainsd in two anisKls

in this ucperiasnt and in t»o aninals by Allen and Comer

(1950 a)« These remits also support this theory as to the

eause of partiirition*

Za five of aix aaiEsals used in this experiaient wjben by

ttui injeetion of an extraot pregnaney was oontinuBd to full

tern at three to nine days after ovarieetopy, the mmwmrf

f|«ato wt^m funetioaal* Zn four of five iajeoted aniaals

that gave birth to viidbXe young after ovarieotooy at 19 <-

20*5 days of ge citation the msTWsry gland* had not develofNid

to • Anotional stage* This is not in agy—

l

at with the

results obtained by Herriek (1927) for the guinea pig* fhe

results in this experiaent tend to support t^ie theory Ml*

vanoed by Haaaond and Marshall (1914) and eonfiraed Iff

Parke s (1928 b) that the prlas faetor ooneerned in amaary

gland deveXopasnt is the eorpus luteua* ainoe by the in*

Jeetl(»3i of extz^ets of the eorpus lutevn asaaary gland de«

Tolopoent to a functional degree was obtained at atagee
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vhieh in thm ab««zio« of lnJ«otl(HQis itlimja 9«sitlt«d In boo<»

f^notionlng of tlw mutyy gXftads^ \v« Migr eontliftd* lilMit tim

taeter providing ttit iti«iliu for tiii.a d«voXei»a«3it in the

Mt It ih« oorptk lutoim* Xi tti« pr«aoa«# of •aibryoa in the

uterus proTidod the etiamlus for mmmuj gland developioent

IAm glezidt should have bMn farKStionel in the nan-injooted

wilatXe ea well as In the lnieei«A ones* Xt wMaie poaaible

tlMt there ia a Tariati<m in apeelee *a to the stiBailiui

•WMiag the derelepgfBent of tiM mmmmry cUndi* 1!hie veitld

••eount for the differiAM In reaalta •btalMMl ^ Eerriok

for the gHLinea pig and those stained in this experioent for

the rpt. This is not in aeeordanee with the theory of Allsai

and loUj (1922) attributing vmmmrr gland deveiopnent te

the follieular homoae« It eeeaa probable however elnee bj

the Injeetion of oestrin eoas msMnsrjr growth aey be ebteiaadL,

that both horoonee are ooaeextted in the developMsnt of tLa

A eoaqperison of the resolts obtained by Corwr and Allea

(1950 a) on the rabbit by the injeetion of extraets prepared

in eesentlally the SMie ««y es in this experiraent* tfoigeeat

the possibility of a dlfferenee in speoiea in the reestion

te tbe berawne. tttat there May be looh a differenoo ia

further indieated by the dlffereMe in reaults obUined for

tbe mt ead the st^enwophile. m«n oorpus Itttevs extreets

are injected in the ease doeage in the speraophile end ret



the former clearly shows « acre pronounced effect

•

The resulta obtained from the injections of the Jtethyl

alcoholic extracts are on the average quite negative as

e«qpftred with those obtained by Harris and Pfiffher, who

report continuation of pregnancy to full term in 11 or 12

aaiaals. it la not stated however at what static injections

were begun or what dosage was used, ih© results from this

•xperlaent show that by the injection of corpus luteiBS

extract the pregnaiicy In rats aaay continue to full term in

•wae eases. Resiats obtained froia trie injection of the

cactract prepared Alth ethyl alcohol are in close acoord .^ith

those reported by Harris and Pfiffxier (1929), the average

tiae to discontinuance being 5.96 days and 3.75 ^^ays In this

experiment. The results traex both of these experiments

fail to confina the results obtained by Comer and Allen

(1929 b) and (1930) for the rabbit. The probable explanation

for t>iis difference seei&s to be a variation in the rabbit

aad rat as to their reactions to the haxmema*

COKCLUSIOBS

1. Tlie corpus lutema In tiio rat is furictional and

nWMssery throu^e^out pregnancy.

2. By oeans of the secretion of tiie corpus luteum the

endometrium of the uterus is aaintalned In a state which

ftkes adequate foetal nutrition possible.
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8* Th« corpus lutwai alto siftintalnt m faypo^sonaltlTltj

of tbe uterus to the oxytocic hormone of the poatez'loi*

pituitary thus preventing the oontraotions of the uterus

which result in parturitlcm at tim •essation of its aotlTity

at the end of the gestation period, and in al>ortion froni its

r«M»v*X durloft tSba period of pregnazu»y*

4* Hm corpus luteua Is essential throu^out pz^gnanoy

to provide an adoqu&te stimulus for nmraamry gland develop*

flwnt to suoh a dsgiHM ttiat funetional aotivlty (tlw

secretion of milk) will result vhen this stiisttlua is

JMKOTed*

6« The rttaotl<ms eharaoterlstie of pregnan<7 ara

apparently a»intained by an interaoticm between the corpus

luteuffl snd follicular honnones with the corpus luteua in

AoKinanoe*

6* Double ovarieotony at any tiae during Hui gestation

period previous to the twentieth day interrupts pregnancy

vithin two (faiya after the operation*

7* Ihen owarieotoay is perfoxiaed as late as the

InMuitieth day viable yooag asy be born, but tha umamrj

glands are in aost oases not funotiotml*

8. Tbm raaoval of only one ovary has no effect on

preffEuusey iaOspandent of the stage*

9* By the dally injection of 0.2 to 0.3 ce. of an



itxtjmet of thm eorptts lttt««n pnifpormd wXtii ^ttifX aXeohol

tkut pvffum9f avgr b» eontlntMMi for a period of fcair or fiv*

dft^a ftfter ovarlectooj but is In some eftt«i teratinatod

•arller*

10« rbmn oynrHectomf Is perfoxnod aftor tbo aawntaonth

day of gaatfitlon and follovad by the injeotion of tiie aactraet*

Hm frepianay eontinues to full tern with Tiable young and

tbe wmmmrj glands are then usually functional*

II* j&y the dally lajestloa of 0*4 eo* of an ext^raat

of the eorpus lutem prepared with methyl aloohol pregneney

In the rat aay he eontlnued to f«iii tern iAmii the ovaries

are rwoveA aa early aa tbe ti&lrteenth day of ^•tatlon*

AMller aroounts usually eontliiiie pregnaney for a period of

tlupee to four days*

It* Sie extraeta turre a more prommmmA offeat on Utm

duration of pregnftney In the sperawphile than in the rat*

Appare tly there Is a dlffereaee in the two q;>eelea in their

reaetions to the extraota*

19* When pregnaney Is eontlnued to full term by the

Injeetlon of extraet the ammary glands are uaaally

funotlonal*

14* The extiraeta have an inhibitory efieet on the Mn9^

itlTlty of the uterus to pltuitrla and thua have a twideney

to oauae resorption Instead of abortion and to inhibit

parturition*
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writer wlshci to WKpr^ms h«r «lnc«r« nrprMtlfitlon

t« !»• Q*or«» K» Johnson for hi« aMlftan** anA ftdvlo«
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