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THE HIS'l'OLOGICAL Din'EREN'l'lA!ION or THE PLACENTA 

FBOM IMPLANTATION TO TERM IN ·m GOLDEN HAMSrER. 

(ORICE!'US A'ORATUS WATERHOUSE) 

Ot the many papers t r eating on the su.bj eot of the develop.. 

ment of rodent placentae• the onJ.3r ones touching on the JllOrpho­

genesis ot the hamster placenta are those of Graves (1945), Venable 

(1946) and Ward (1948). Venable was interested 1n the pre. 

i.mplantation stages lihUe Graves vae concerned with both embryo 

and membranes through the tint nine days prepartum. Ward con.sidered 

implantation 8lUl associated endometrial ohangea into the fifth 

prenatal day. 

This paper relates v1th special emphasis to the morpho-. 

genesis ot the buster placentae (viteUine and allantoic) tram 

day 6 prepartum to term (day 16). 

A 8tudy or the several fetal extn.embryanic membranes and 

their relatiou to the endoJaetrium is regarded as preliminal'J' to 

any inve.etigation ot special oell types and of various problems 

1n the placental physiology of this anima], including the question 

of placental tran.msslon. 

MATERIALS AND MEtHODS 

The placenta• (vitelllie and al.lantoic) from a total of 2lJ 

pregnant hamsters representing days 6 tllrouch l6 of gestt.tion were 

prepared and tStudied. 
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fetal age was determined by the time lapse from obserted 

coitus to sacrifice. All loculi were placed in Bouin' s t1xat1ve. 

To accelerate fixation, the larger loculi were also injected. 

The para.ffin....embedded locul1 were aerially seetioned at 

6-10 microns and stained vith hematoxylin and eosin., For proper 

paratfin-intlltra.tion of the larger looull, three days at low 

temperature (560 C.) were required. At least five paraffin 

changes were made during this period. 

OBSERVATIONS 

DJ.X 6 

Ejgpr.yo. At the level of ma'dmw deTelopm.ent the blastocyst 

is composed of a silagle lqer ot trophoblast cells and an inner 

oell mass which almost tills the blastocyst cavity. The tropho­

blast is somewhat flattened on the a.ntimesometr1al ( omphaloidean 

trophoblast) side . (fig. 1) • A large number of mitotic figures 

are present in the developing embryo~ 

Uterus. The blastocyst is enclosed 1n an implantation 

chamber {cup) of the uterus. Points of contact between the blasto­

c.yst and uterus are characterized by complete erosion of the 

uterine epithelium except for a few disintegrating epithelial cells 

adjaoent to the mesometrial (allantoidean trophoblast) surface of 

the blastoc-yst. Elsewhere the uterine epithelium shows no degen­

eration at this time, and the lumen is clear. 

The implantation reaction is definite and manifests itself 

http:Ejgpr.yo
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in the endometriulll.,. The decidua is thickened, 'With the portion 

a.dj aoent to the embryo ( prime.r.y decidua) more dense ·than that 

adjacent to the mu~cul~ris (secondary decidua) • In the centripetal 

portion ot the dense decidua nee.r the embryonic area are Ill$.te111&1. 

blood sinusoids lined 'tlith an intaot endothelium, These are fUled. 

'With. red blood oells along 'With many leucoeytes (fig, 1). tn 

observing the distribution of bl.oo4 vessels1 more were found in 

the mesometrial half of the endometr~um than in the antimesometrlal 

portion. 

The less dense appearing peripheral portion of the endo­

metrium consists of lDllY vaeuolated cells. The contents or these 

eeUs have been dtesolved out during the processes of fixation 

and dehydration. 

Uterine gl.a.nds in the antimesometrial half ,.re pushed tow.rd 

the musaular1s . Xu the mesometrial halt of the endometrium. they 

are found uear the lumen, and more eomm.only' 1n the periphery• 

PAY 7 (MJ!LY} 

Embr,zo . At thts age the embryonic trophectoderm. approaohea 

from either &ide to form an a.mniochorlon1e Mrl4ll eonneoting two 

nares, one being the tl"'le amniotio oav:Lty antimesometrially- and 

the other the false amniotic cavity (chorionic oyst1 eotop~acental 

4av1.ty; epamniotio cavity) mesometria.l.ly. A layer of entoderm is 

refleeted over the outside and extends in a U shape a.rcnmd the 

embryo • A <louble layer o! mesoderm. lies between the ectoderm and 

the entoderm. This mesoderm has a slit which is the incipient 

http:mesometria.l.ly
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extra-embryonic ooelom. 

The trophoblast has transformed into giant cells. These 

gi.aJxt cells haTe invaded the stroma and lett a thin vestige known 

as Reichertas membrane. 

A dome shaped ecto....plaoenta.l oone (Trager) consisting of a 

dense ass of deeply staUling cells has been established~~~ 

Utems. The epithelium o.f the j.mp],antation oha'mbe:r is 

entirely eroded away leaving a residue ot cellular debris. The 

closure between the impl.armatlon chamber and the lumen proper is 

represented by a thin bridge of stroma. 

The epithelium lining the uterine lumen shows extensive 

erosion. A few degenerating mucosal cells remain along the meso­

metrial surface only, 

Hear the muscularis, the antimesometrial stroma appears to 

be £a1r4r dense. This dense appearance is noticeable also 1n the 

m.esometr1al. half of the uterus and adjaeeut to the embryo meso­

metriall;y. In the latter area, the oells appear to be arranged in 

cords, Elsewhere 'the endometrium consists of highly vacuolated 

cells. 

The blood sinusoid& have increased in n:u.mber, the most of 

which are located in the mesometrial halt of the endometrium. 

These blood sinusoids are still lined with an endothelium, 

In comparison with their location of the previous day, 

the glands in the anti:m.esometrial. portion of the endometrium han 

been pushed farther toward the muscularis. 



DAX 7 (WE) 

~J%9• The true and false amniotic cavities axe now 

separate, The entoderm and ectoderm of the embryo are vell dit... 

fer&ntiated. Mesoderm.is visible between the eotodenn. ot the 

false amniotic cavity and the entoderm of' this region 

The placental. cone has. th1-c;kened. Lacunae of maternal 

blood bounded . by plaoental cone oellB only (have no endothelium.) 

are JAcated 'Within the folds of the plao.:mtal cone, 

The giant cells have migrated ahead of' the plaQental cone 

to invade the stroma. 

Reiohert • s membrane 1$ sharply outlined and an inoreasing 

number of giant e.Us have invaded a short distance into the 

.stroma- Between lte1ahert • s membrane and the stroma are ~ aQC'UlllU­

l.ations of maternal red blood cell.s. 

U\e.rus., .The few remaWng glands are now crowed almost 

against. the muscularis • The original uterine lumen has been 

reduced to a small irregular opening appearlng 1n cross section 

as a defi.ected slit. This clear lumen lacks an epitheli'W.Il and ia 

lined by stroma. 

PJ.Y 8 

l!lm:'em• The em.b:ryo has a well developed neural groove and 

aomites, 

the amnion is nov a large attenuated sao ot ectoderm covered 

by soma:tic mesoderm. Progl"essing 'toward the embryo, the cells of 

http:epitheli'W.Il
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the somatic mesoderm of the amnion and the splanohnie mesoderm of 

the yolk sa't become increasingly larger.. These two germ layers 

eontain the ca.Vity of the intra...embryonie coelom in continuity 

v1th the large exocoelom., 

Somatic mesoderm begtnning at the embryo continues outward 

and completely Unes the peripheral wall of the large exocoel. 

Somatic aesoderm is forced as a thin membrane against the :medial 

ectoderm of the false amniotic cavity• 

In the area ot the embryo; the entoderm appears as an 

attenuated strand_ but in the area of the exoooelom. these cells 

are ou.bo1dal and surround newly formed blood islands. The ento.. 

de:m continues around the peripheral ectodermal wall of the £alee 

amniotic cavity1 to the junction of the ectoderm of the talse amnion 

and the stroma of the endometriUiil.. At this junction, the entodem 

becomes thin, deflects sharpl;r in a r~verse direction, forms an 

acute angle, and then continues as a very thin lJ.ne against 

Reichert 's membrane (fig., -'>.. In monUifom, the small nuclei 

ot the parietal (outer, non-persistent, ephemeral.) entoderm extend 

to oiroumscribe the yolk sac ca:rlty (Titel.Une cavity). Ant1­

mesometrially from the embryo) the spheroid nuclei of the parietal 

entoderm appear le.rger e.nd proj eot in endothelial fashion into the 

yolk ei.e cavity• 

Beyond the parietal yolk sac is found Reichert's membrane 

along whose course Ues a.n oceasional nucleus like those of typ1cal 

giant cell.s. Although 1n genenl Reichert 1s membrane is apposed to 
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tlle outer yolk eao layer, there are ooe&ei<;>nal spao&s separating 

these two. 'fhe spaces contain red blood cells ill various stagea 

of disintegration. 

GJ,antois, At this stage the all.antola has progressed 

aoross the extraembryonic coelom approximately to the half ~Y 

mark. It is composed of a loose network of splanchnic mesodermal 

cells ta.kiDg origin from the posterior end of the embryo. 

In the allantoic area the center region o~ tbe medial 

ectodermal wall. of the false amniotic cavity, 'With its closely 

apposed somatic mesoderm, is found pressed against the meso­

metrial well. (ectoderm) of the false amniotic carlty, This leavee 

the false amnioti~ .ca'Yity proper in the f'om ot a c1rcular canal 

(rig, .3). 

Ute-tus. There is no evidence ot a uterine epithelium. Ae 

preTiousl.y mentioned, the border of the uterine lumen is formed 

by maternal blood lucunae together with the allgnment of parietal 

yolk sao cells. 

Giant cells are present 1n the stroma, having penetrated 

beyond the limits of the ohorio-.ellantotJJ proper, and are more 

mmerous on the mesometrial. side of the lumen, 

The uterine glands ha'Ve 'Vanished, 

The placental cone encloses many irregular spaces filled 

with maternal blood ·cells. No endothelJ.um lines these blood 

luounae. The blood is in direct contact with the placent-al oone 

tissue. Much or the matenuU. blood_appears 1n the prooess or hemolysis. 

http:endothelJ.um
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DAY 9 

Mem}?l!P!I• The amnion is highly attenuated nth the nuclei 

of the ectoderm alternating with the nuclei of the somatic mesoderm 

'Whioh lies on the. outer surface of the amnion,. 

The viaoeraJ. (inner,. pel'maJlent) :yolk sao -oonsist• of a 

ai.Dlple cuboidal. ep1thel1um overlying the splanchnic mesoderm. 

fetal blood vessels containing nucleated red blood eells develop 

trom the aplanohnio mesoderm of the inner eurfa.Qe ot the yolk 

.sao (fig. 5). 

As observed on day 8,. at the point of junction between the 

yolk sao and the placental cone area. the entoderm 1a sharply 

deflected to foUow a reverse directiotl and form an attenuated 

parietal -yolk sao entoderm with small 'Widely separated nuclei.. 

This parietal entoderm is nonvaacular and Ues in appoeition to 

Reichert •e membranth Reichen 1 s Dl.embrane contains o~ a few g1arxti 

cell nuclei, the others having migrated into the stratum OODI.pactum., 

The area or the stratUll\ compa.etum invaded by the giant cells appears 

to have lost its cellular organization and is composed of an 

amorphous material with clear vacuoles. Maternal blood emptie1 

into the area between Reichert 1a membrane and the parietal yolk 

eac . Pre'riousl.y the giant eeUs had been observed to migrate 

freeq in all directions away from the implantation chan1ber, but 

at this s-tage the more ad'fanaed migr«tion is restricted to the 

mesom.etrial side of the embryo (fig.. 4) • 

http:eurfa.Qe
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Until thia t1me1 the placental cone has had the shape ot a 

dome, but now it assumes a definit.e cone shape, the margins of the 

apex forming an acute angle (fig. 2). The placental Qone. is ltiU 

composed ot dense cells, has a wavy outline, and encloses in the 

intentices, maternal red bloot cells wh1oh are for the most part 

in various stages of <U.ssolution,. Trophoblastic endovasoul.ar . 

plasmodial oelle (Bridgeman l.948) &re present within the maternal 

lu.cunae of the placental cone. The migrating giant oells haTe 

isolated a eeotion of maternal tissue adjaoent to the cone (fig. 4) • 

This decidua has a liver-like appearenoe. Conversion of the 

isolated maternal tissue to the llver-l.ike appearanoe may be due 

to the action of the giant cells, since the liver-like tissae 

lies behind the advancing Une or giant cells, Between the isolated 

maternal tiasue area ~ the mesometrial endometriwn a network 

atruoture confines scattered giant cell nuclei. This network 

cirowuorl.bes the entire embryonic area, 

AJ laptoit• The allantois has reached the lower lamina, 

having tra:versed the extra-embryonic ctoel.om; 'fhe endothelium ot 

the allantois is in oonta.ot with soJIIAtj.o mesoderm wieh in turn 

is pressed against the medial lamina. A smooth splanchnic meso­

dermal membrane extends aoros•· the allantoidean placental area 

and restriou the allap.toic blood vessels to this region (fig.. 4) • 

Al 1autoio blood vessels tilled with nucleated red blood oells 

extend by finge%'1-like v1U1 into the medial side of the placental 

cone. These villi are lined by the endothelium of the allantois, 

http:oonta.ot
http:ctoel.om
http:endovasoul.ar
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'l'hu.e, separating the utenal red blood ••Us trom the fetal blood 

are the toUowi.Dg membJ;'&I1ea& placental oone eotodem, aoaat1o 

aeeodel'm; ud a.l.lantoio adothellua. This oomblnation torsu e. 

thick Yillous h&.o-ohorial placenta (fig. 6) • 

Jl\trM• Blood ••••ele b the uterine atl'Oila on the meao­

aetrl.al side have a lara• muaber- ot leucoqtee uong the red blood 

oeU.. 

A crosa 1eotion of a aterul blood veaael 1n the aeeo­

JUtriUJrl reYee.la a very hypertrophied endotheliwa with nuclei bulgiDg 

into the J.waen. Ineide this particular bl.ood veeael and ooouwins 

al:IIOet all. of the oroa• eeot10Dal. area 1a tO®d. a trophoblaetie: 

endoftsoular plaaraodial ceU• This cell ia liUCh larger than the 

giant cell, and hae a large blue atatning nucleua and a laTeMer 

use ot ortopl.aa., 

Ant!.aeeometr1all.T, the ep1thel.1al Uu4 uterine luaen 1a 

beiq re-eatabliahed, aeparatlng the deoi.dua oapaularia trom the 

uterine vall. 

Mf:ltPN!I• The aanioa reuine intaot; bttt ie extremeJ.¥ 

&tteJNAted. 

!be "t1sceral1'Qllt aao is ,oompoaed ot cuboidal cella with 

deep ataini.nc nuclei. The oytoplasJilia obeerred to take QD a 

bl.uieh tint. The Yitoel'&l. yolk eao ep1thel1um is thrown into 

conwlutiona or dlU which proj~\ 1nto the oa.vity ot the yolk 

http:ataini.nc
http:ortopl.aa
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sao • ·' 'l111e yolk sa• .is. n.aoulari.Hti b)- a vell-dneloped l.a1'~r of 

Jtplaa.cbn1,c ·uso4~. The endotheUeJ. veesela ctontAin . llll.Qle&ted 

~ blOCH;l ..u.. 
· . . The .pe.rJwetu JI'Glk·aao tftU'lStol'JII ·~t$l;r iMo an ·a~t~. 

ate4 lqe.r vi~ thft ....;u yo;J.k · .-o :auolel dottin& it• oourae.. 

. tm.ed.ie.tely out.t.a• the parUtal. yolk •o an tound at\1 . 

Y$ne,.dneloped blood apaqes toiU.eC! b7 a network of the oyt,oplaa:to 

~eaeee of the giant eeUa., 1'heee apaaee are tilled: with J~.&te~ 

ul bloot:l. ~he giut •U. ue ftO¥ lalp~ tJw1 they haTe·b~ ell 

prmo~ dlo'• . 

Reichert •e membl"Q.e is atlU pl"eseut'4 MaJl;r -.teraal bloOd 

oelle 1n var1ou8 etac•• of dia.btepati.oa, neutropb,U.a ~~ 

cyke, ae ~11 as scattered nuolet ot p.ant . cells, are e..a be­

tveo. Re1-0he.rt 1 IS ~~e u4 the pa.rietal yolk eao.. Blood bath.bc 

the yolk sao 111 thts ~er i• IUSI•fl'tin of a rnal. nutrition 

through a rltel..ibe placenta -~aid.iuy to that ot the ohorio­

allant.oia. · · 

A\1gtotdHP P;J.agf».\1; The end.otheUUJil ot the allantoia 

bas ·grown thl"'USh the soutlo U¥er of the ohoriou (aeroaa) u.d 

bae oome into. dJ.reo\_contact v.tth the eotode%..1. cella ot the 

p1.aoeatal cone. Such an 8l'l"t'Uii-..ilt may be deaol'lbed as •baemo­

ohorlal*1 with the reeel"fttion that the 8011&t1o usodea hae been 

thinned Girt., penetrated b:T al.l.tultoie eBdotheliua Ud therefore no 

longer ~1on.e aa a partial ba.rrie;o 'btatveen fetal and matemal 

blood.• 

http:Re1-0he.rt
http:dia.btepati.oa


In the region ot tlle al~rrtoio plaoenta, the aplaJIObDie 

••ode:rsa ot the al.l.utoie ia etl"etohed &01'011 the pl.aeenta in a 

at.raight Une• Adherent to th1e mesodetal membrane on the meao. 

aetr1al aid.e are tot.md the eadothellal blood Tetsela ot the al.l.alltoie 

Which oontalJl nucleated recS blood cells. Theee grow into aXId 

through the chorion and tom ~ger Yeaeele betveen the plaoentu 

cone iteelt &D.d the uterine stroma. 

1'he g1.u.t oells ha<re penetrated aDd lim1ted a pol"tion ot 

the ba..Ua, the oeUe of Whioh ap~ar to be red.uoed. !hi• area 

of end.ozaetrlum ia broken up by 11\Uieroue large epaoee containing 

materual red blood oella, The gi:.&Dt oeUa .Umiting the abo...._ 

aentloued llwr-Uke etructure have oauaeCl d1eintegration of the 

ftl"0111& to the extent that a de£in1te break oocura iD th1a area. 

The apaoe thua toraed it tilled with stromal oell debris. 

JlttJ:Wt. !he uterine 1troa of the bualia is highly 

vatoularised, ()ontelJd XlC JU.»1' large endotbellal lined blood 

fta••la aa veU aa lUOtlD&e laold.ng A1'l e.ndotheliua. Soae of the 

blood ••...la oonta1n a h1gh pe:rcent ot nsu.trophUs which adhere 

t.o the t.Jmer vall• of the blood tpaoes. 

A1ltiae1om.etri.all3, the deo1dua bail&lia 11 dirlded, the 

118dial halt bouadhag the decidua capeular.la aDd the lateral portion 

remaining attaohed tQ the lllWIOularia. The apace between represent• 

the re-elltabliahed uterine lumen and ie lined on either tide with a 

uv ep1thell1D (fig. 7) • At eaoh eDd of the luraeil the epitheliua 

on either aide 11 in oontaot, obUteratiDg the luaen. The 

http:capeular.la
http:laold.ng
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re.-.fol"'dDg uterine lumen 1e J.rltermit~eat aloDS the ent1.re leugth 

ot tht looulua. 

At ele:Yen days thel"e ie conttmte4 growth. 

lhebJ'&e.!• The "fieeeral yolk eao is ~J.nglf vq~ 

1M4t '!he epa.oe between the parietel yolk eat ed Reichert '• 

membrane ia tUled 'With uterDAl. red blood. oelle. 

Ai).We&4tM PlU!RlJ• The ohorio...e.lltmtof.e plaoenta 

remaU.. h&~horial.J OOilaiete ot cone ectodel'lll and allentoit' 

el'ld.otheU\111 Pd ie lab)rrinthiu 1n ita ~emeat • 

the placental cone 1tae1t ie g1"eatly brokel1 up by blood 

l~~ of •ter.nal origin. Thi• a.rt$ ts cont1nuoua w1th the 

pre'riousl.7 mentioned liver-like decidua baeelie which ta ell() 

broken up by ta&ternal blood 1U<ftUiae• 'these. blood lueu.na.e are 

lined by the stromal ·OeUe or the enciom.etr1UIIl. Clear "fllouoles . 

are present, vhioh rep:resent the poettion ot cellular 1noluaions 

removed by· tuation &l14 ol.~ing t 

A line ot deuroa.tton 1e seen, between th& "U'f'er" . decidua 

be.ealle and. the remainder ot· the decidlla. bua.Ue. Most ot the 

giant cells lle alons thi1 Une of det4Aroatton ad are eeen 1nft.4­

LDg the deo1dua baae.lls toward the meaometn'Wil., 

It appears -that moat ot the decidua baeaUe 1e becOJiixll 

vaouolated and live~llk• 1n structure. 

The giant oell-e have g!'OW considerably' eiftOe da;y 10, a.Qd 

h&'f'e .attahed a d1ameter •bou.t twnt1 tiaea that ot the blood cell•• 



lJterg Sou •t-el":Qal. ve11el8 in the me·sometr1al de.oidut. 

oonta!n numel'QUS· leucoo)'tea with· relat1Yel.T fn red blood eeU,,.. 

ln other veasel•• both red blood eeUa and leuoooyte.a •Y be pHaeli-t 

·.ua abOut eq\81 JlUilbera. Itl the atenaal blood luouu.e Uned with. 

at-J'OIIt.1 the leuooqtea ue either fw in. uuaber or l.Aolti.n&• 

· TOV'al'd th~ aeeoaetr.tu, ..e maternal blood veaselfi are 

ooapl.ete~ fUled nth leuooqbes, While 1u adjacent Teaael.e red 

blood oeUs pmomin&te.• 

T:ropboblA8ti-e endoqeeular p1aaod1al oeUs are seen ~ 

~ uteraal arteries and ••be• partioularly in the mesome\rial 

regloll. In one •terr:aal artery of the meacmaetria there was seeD 

an endoTUoular pla~al oell al.oq with DUUJ.Y laked toed blood 

oeU. aurroundiD.g aoatt.red 'I'&CJUOlee. It may be that the plasmodUl 

oeU is responJible f'or this 41aeo1utl,Oll,, 

Antim$aoaetr~• the ttroma. hU bee oomp:re••ed aDd 

at~ohe4 until it 1:e no oeater tn thic;lalees than the oombined 

muscularis and eerQN.. · 'fb.e awstularl.s ·1• $l.so tarrowed. Here 

the uterine lwien ia ~ompl•te aad Ulled with epitheU~ 

'the. uterine epithelium pro~eota U'01Jild th~ uterine endo­

metrit.lll and es~lishee the new uberlne lU~Hn• 

MEfll?mel• 8t.x .tnotlU"el are met in ol."der antimesomet~ 

bola the. umlo11 outward. The tirat 1s '\he OOU1'0luted aDd h!gbq 

"fUeulart~ed vUloUJ v1soenl ;yollc no 'Whioh 1• compoeed ot. a 

e;1mple eqWUIOUa epla.noh..uto Ulesoda• 1ledJ.al.l.y and a eonvoluted 

http:aeeoaetr.tu


'rillou eutodera late~, !he eeoond 1s the yolk eao oavity. 

LimitinC tbe oadty ia the parletal yolk eao membrane oompoaed ot 

eimple ep1tb.el1ua with at*erioal wclei bnl&1~ :f.Dto the :rolk ... 

ltUUn.., Third, Reicllert' 1 taeJabl"UU.e appears aa a detinite non­

cellular layer t.ppoeed to the parietal yolk aac. fourth, matemal 

blood oells lie e.p1ut :Reiohe:rt' 8 membrane in irregular bloo4 

.luouue Uaited periphel'&l.q by the rttma1D1Dg thin etroa. Xn tb.e 

stl'OIM are areu in which the uterine lU11811 is be1ng re.eate.blieeO.. 

:tn these areas, the uterine at:roaa ia bounded pertphe~ by aillple 

cuboidal epitheliu vh1ob is f<>Uowd b;r the re-established lume~. 

Thia lwlea baa fJl outer col.UJ~Nr epitheUwl appoaecl agaiDat a 

layer ot baMlie,, vhioh vUl remain after birth" The fifth is the 

JllllacnUaris oaa~ecl ot oiroular ud l.ongttudiDal. smooth IIWicle., 

Stxth is the aeroaa, oompoaed ot eblple aquamou.s ep1thel1UJ14 

Me1ome\r1all.71 the Tiao.-.1 ud parietal yolk sao• and 

Reichert' • Ullbrane have act undeqone ~ ob.angea boa the 

predo-. da7. 

'll•ntroidtp Pl.ap!!lM• Xn the reslon of the allal:rtoideu 

plaCJenta, peripheral and adjaoent to the pereiateat aplanchDio 

meaoclel'Ml wall, &r$ large &l.luto1o blood Teaaela. CapUlar1ea 

troa theae preJeot uaoaet~ and ·have tho~ brotell up 

the reJIIDattt1 of the placental cone U.TiD& only aoattered eotodemal. 

o.U.. For the moat part, the el lantoio oapUlaries .... to oouree 

in irregular JJ.Dea in a ••ometri.al direction, Theee are paral.lelecl 

b.Y ad m:t larly &rn.JJged al~er blood luqunae containiD& matemal. blood. 

http:��ometri.al
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ODl.7 the endothell'Wl of the fetal cap1Uariee ia illter­

lperled between fetal aDd •ternal. blood atl'eaJU. !hUil there 11 

1lOW a hae!IO-endothelial placenta which il ab;yrinthine in &1"1"1lnP­

•nt (tta. 8), 

:t.ediately' beyoD4 the reg1ol\ ot appoeitton ot fetal aDd 

-~el'D&l oiroulatione there an J.noeplar ielande •t the origirJal 

plaoeat.U oone oeUa, 'l'b.eae ialaDde ha'f'e beeQ 1aolate4 by •teraal 

blood lllC'U.Ue, whioh also break up the baaalia, 

Ia~•ml Ohsnj.Hllfpiipu ·IP4 IoJ.k §ao Plymtt• At pohte 

ot •olltaot betwen the yolk aos aDd al.lantoideaD plaoenta; an 

oooasioul neoeral yollc .., blood 'f'esael projeots through the 

parietal yolk -.o and Reiohertt1 umbrane into the illautoide&D 

plaoeDt& 1D the fora o£ a t!Dger. Both yolk eao ep1t.hel1wu and 

Reichert• s m.eab~e aoc~ the •tiDce»" tor a short distance; 

but further aloDft the bal'r1er betWMn Mtena.al aDd fetal blood is 

repreeeat.ed ODlJ' by dtoel'al yolk 110 nsaular endotheUum. 

Dlld• Obeerntio.n ot ..U and large U'teri&e in the 

meiOJietriu:a rena1e a maher o.t trophoblastic eDdO'f'aeoula.r plae­

modial oeUa adheren1o to the endothelial lintD&• 

W.ai 
KfibU•• fhe only «lange DOtlolld itt 1a the oonvoluted 

rlioeral yolk e.ao aeabnne 1dlioh meaoaetr1U1.7 U b...,.in& propoe.,. 

etveq 110re 'f'11loua with aeool)dar.y t1Dgen. It 1e b1ghq ftflO\ll.a7 

ill the ana of the allaatoldean placenta. 

http:ftflO\ll.a7
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jllaQ\oldiJP UtAgta, fhe allantoidean placenta l"81181na 

ha..,_.radotbel1al.. The •temal blood lllOU.Dae &rid fetal al.J.antoto 

oapUlaries to111 a tine and complex lnterlacU&' network. The 

plaoetal oone ta thorough:b- b1oobA u.p with ite eotodel'lal aella 

lpl"e&d aloD.C I 11M, the juact1ellll. lODe, 

lJlt•ml C&1PJ1H)1e&o4t M4 YsUJ£ §Aq f:WtWel• !here ia 

ao cb.uge tl'Oil ~ 12 whc the peutation o£ Tieceral ,-elk aao 

blood vesael.8 lri.to the a..ll..antoidMD plaoenta vaa first observed. 

DAllJ 

Mmln:aM•• Reiohert t a ~ is present antiuaometrial.l3' 

as are pre"f1ouel1' menttoud Jhlabnmea., 

Al'INid!M Pl&stN• The allutoidean plaoenta baa 

extended ita bo\lllda:r'7 ~r:l.tugall.y 1n nob a lUZlMr that ita 

outer oUoular margin OYerlaps the yolk ..... Thus, arranged troa. 

the Gbryo tovard the zaeaometrtwa ,area the daioDJ the h1ghl.7 

folded and T&Scula': Tiaoeral yolk ,sao od yolk tao cavity; the 

parietal. 70lk aaoJ Reiche~' • membn.ne J and the al.larttoS.d811l 

placenta proper oompriaing atemal blood apacq1 isolated cone 

celle and elJautoio endotheliu. ooataSntn, fetal red blood cella. 

Luae materaal. blood J.uouaae exist between the &Uantoideu 

plaoenta and. Reichert' a membftlle 1a. its aaeooiation with the 

parietal. yolk .ao (fie• 9) • In a&U.tion, there are Jll&terul red 

bl.ood. oella in put protua1on Visceral yolk aae blood vesaele 

pen.-trate the allantoidee.n pl.aoenta as pnrnowa]3 described oD 

dq 12. 

http:membn.ne
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MalmMJ• Anttme•oaetrial.lJr the ~es other thu. t~e 

P1lioll are ~-•11' pressed to the wall ot the uterua, ~he atmion, 

vhic$ is 1t1ll illtaot and cone1 .•ts· of .two lqers, i ,a followed 

~r1pb~ by t}t.e ,•iseeftl ;yolk po ~sed of an imler layer 

ot • •imple ~ aplanohnto meeodem and en ou.ter +&7er ot CU.• 
' ' ' r ' < 

boidal. entoderm.. 'l'he parietal yolk aae haa di1appeared here~ . Tbuf 

the vitellhe oe:ri.t7 $lso )las disappeared from the mUmesometrl.,al 

Reichert*s Ullbrane has 41••PPM.l"ed from this area, althoup 

tt is still preeent in the meeometrial halt of the uterus. Maternal 
. 

blood l.uCUD&e Ue betweeo. the 'ri.aoenl yolk •o and the re-.eatabllahed 

uterine lumen. It should be Mted that the med1al uterine epitheliua 

which vas preact on the 13th <1a1 baa nov disappeared. Thus, the 

Jll&ternal blood Ues between the Tl.-oeral yolk eao ~er Uld the 

outer ep1thel1ta. of the l'leW lumen ( oolitplete inVersion of germ 

lqers). 

Outaide the re...enablished uterine epithellWll is a. thin 

l.qer ot basilar etl"'''I&. Matf!ll'D&l blood ftlsels Ue both d1reotl7 

againet the epithelium aDd within the atroa-. 

Outside the baailar atl"'ll& are the oi.rcular aDd lonaitudiilal 

amooth auacles OoT~ by the aero-.. 

Proceedbc toward the Dlesometrl.al portton ot the uterus, 

the rteoeftl yol.k h4 is thl"'wn blto pro&l'eae1•eq more ooaplloa\ed. 

aDd lorageJ" TUU, ·all ot which are ftiOUlarl.zed. The parietal yolk 

http:Dlesometrl.al
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aao peJ"e1Jta u an attenuated lqer ld.th nuclei bul&in& into the 

y()lk MO luurtt 'fhU :rolk asao extends ,QD;Ly &a tar' u the b;yper­

trophie4 t....Ue tldjaoent to the .uantoUean pla:o~. 

Here Reiohen•• membrane 1a present. lt llee a.p!D.et the 

parietal yolk aao and extellds t%'0m the allanto1dean plaoellta, 

dJ.Mppearlal betore it rMohee th.e previoualy deeorl.bed utimeeo. 

metrial. pole• 

AH •nal411D Plaum~ fhe aUentoidean plaoenta which ie 

:more extensive thu before, re11&1ns baeBlO-endothellal in atruoture. 

Sou placental oone 84to4e:rm cells e.re 1aolated and others tom a 

detim.te bolmdary or jlld0t10i'l&l ~ue (Brl.dgean 1948) between the 

..Uantoideu plaoenta Ud the deoidua basalJ.•• Xaediately meso­

Mtrial to the j\1J.l0t1onal. une,. the baaalis 1a oo:apoaed or etroaal 

cells hea'ri.l.7 peruated by matenW. blood luounae having JlO eDdo­

thelial lia'lllh Nu.aerou giant cells are present, both in the 

be.8al.UJ aDd USODg the o.Ua ot the junctional sone. 

Bear the ~unctlonal. aol\8.1 but within the all.anto~dean 
plueut&, are touad a eeriea ot al.lantoio blcod. veesela whioh paae 

from the ..u...utoia thro\llh th• al.larltoidean plaoenta to the jllllO-io 

tiona.l sone- These waaw ha-re an·edothellal. lin1Dg. There ia 

a looae soattered. oeU Jl.etwozt between the all antoidun Placenta 

propel' aDd t:hie endothellUII (tic, 10.). • 

Very tew ciarlt oellll &r4t folllUi within the al.la.ntoldeu 

pl.aoe:a:U• There are,. however, a nuvaber of dark ata1Jdng1 oloaely 
' . 

puked oi.roular ieluda of c•ll• UDJlC which oooaatoll&l giant 

http:be.8al.UJ
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oella aq be tOUDCl, llo explatlatlon 11 offered tor these •ie~• 

other than that augcened by their "'*laDo• to the origiraal 

plaoental oone oeUa• 

!he allalltoid.NA plaoent• at ttU.a 8\age, ae on the previoua 

days, is penetrated by b.lood ftslele hom the yolk eao. 

Vtttu• ln the Jteao.trial region, the uterine e:p1theUa 

of the ~etabllahed lum.ea ia told.ed tato ma!l.el"'Ua .UU llhiob 

proJeot 1nto tb.e luaetl itseU. tbJ.e ep1th$ll1lJil ie _,t present oa 

the medial (tovud the embl"Y'') aide of the lumen. the -enoloae4 

lilll.en 1s tilled 'With llltiterul blood oelU• 

~·· Meeoaetl'i.alJ.y ud antimesometrial.q the eanioD• 

yolk sac ad Reichert' a membrane are the aame as on dq 14t (tta.U) ~ 

UJe.!J.dtan Pktif\a... 'rhe al.lanto1dean pl.aeetM. p~sent1 

ita maxl'D'W" develo~ (til~ 12)., 'J!he area of exeba:Die is more 

va.H1ll.al" than previoual.T and gi'Yet the appeare.noe of a laoy n~ 

volic: aeparatit2g utenuU. and fetal b~ euppl1ea. This netvork 

i.e OQaPOied of a th11l al.l..anto1-c endothelillla" 4 few soa.tte%'84 

plaoctal cone oeUa ~~ M1d .l,alallde of 'Wat are thought to ·be 

placental eone oeU.. are etUl tOW'ad.. BoundSng the al.l.aatoldep 

pl.aoenta is the JUMt1oQl &one ot eoJllP"IIed ad alined placental 

oone ·Oells. 

Juat 'be7otld the jlU10tio:tJal sone 1s the vacuolated deciclua 

basalis «lntaha1JSI li&JV giant oeU1 and a:n1111e:roue large inegular 

matamal blood luCUD&e. Me~rl.allJ the deoidua bt.I&Ua ia 

http:va.H1ll.al
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o:ore oampa.ot and tm1to1'1l1 exe•pt tor U:rt.errup'b1ons b;r materrlel blOod 

vesaels, Thie aru. ia bordered by a denae deeidua basalis ]¥iq 

qalnst the o1rcular and the longittldi.nal MOOth JllU8ole coats. 

There ia no ~e ·obeerved ·in the integral ehorio-el l•l'toio 

&ad ;yo].t Po plaoeu.ta. 

ft!N• T~pbobl.aetic endoTuol:llar pl.a.emod1&l cells occur· 

hequentl.r u the -.terual. a.rterlee and veins ot the DleiOmetri\111• 

.le, viewed in oro•s aeot1on1 the uterine epithellwa·with it• 

cavity . hae prognaae4 around the peater port1on ·of the utel"U.8. 

!he. main meaometrial area auppqi.Dg blood ·to the plaoenta raaint 

irltaet.. 

The t~ area QOO\lpiec:l by •t•rnal blood appears to be 

creater than that ooo~pied by fetal blood ill the region ot exoh&Dge• 

nucleated. 

IQ: ~~ 

MM~BDJ!tl• AD.tiaeaomet:riell7 • the me.aabranee are u in ·dq 

1.5. Periphel'd t.o the int•ct e.nmion ts the :tisoe-ral yolk ae.o, 

tompoaed of a ·vaacul.uize4 1aner aplanch.nic mesodel"Ul h,-er end 

.a outer cuboidal e~todemal layer. The parietal ,-olk MO and 

Reichert' a membl'Ul.e are abtent. Thus the viaoeral yo'lk aae fol'll8 

the iluler vall of the new uterine l'llllaea which contains disintegratecl 

cellular material. Tbe out&r Y&ll ot th& :new uterine luaen u liJ:led 

with an irregular cuboidal to col.UJ~~aAr epithelium appoeed periphe~ 

http:auppqi.Dg
http:plaoeu.ta
http:oampa.ot


bT a moiety of vasGUlar baei.l8.r ttl"QQM, The 41rcular and longt• 

tucU DAl smooth 11111Sole layer.~J,. ·and the aeroM form the· ·~er '¥&,ll. 

M•sometrial.ly &L$o, the membranes are aa o~ dey ilS•, Ilmaedi­

ately beyol¥1 the ciroumfet'&noe ot the al.l.a.ntoidean placenta, the 

tollow!,ng struotures are tound l.ll J&quenoe fronl. the embtyo outward• 

·the amnion; the visoeral Jrolk sae with vW.i redueed from the 

~ens1Ye developmeat ot day l.Ss the parietal yolk 884J Reiohert~a 

meiQbraneJ decidua~ -oircul&r and l.ongitudinal smooth r.tWJcle hyers; 

aad ·the seroaa., 

•HISiM!s !'kt,ut•• !be JSaaX1mwa development of' the 

al.lantoideaa placenta noted on a_,. lS is J"et.&iaed. Maternal blood 

lucUDAe tl.are 1D the hi.lua ot the .n&ntoidetll pl.&oenta. Meao­

metriallr traa tbeee blood luoumae ia. the. highly developed area ot 

exeluulge of the ohorto-ellllntoS.a . ., At the peripheral edge ot the 

Oborlo....al.l.a.utois is a row of large allantoic blood veasela which 

parallel the jUDOtlonal zone. 

1n f>l"'I8 eenion the Jlt810118trlal basalis 18 flattenedt 

'ftauolated, and oontatwa d1spente4 ~ celll, 

Int•ml 9h9r1<t:::~UM1Rl'l U!i . tali §u.Pllostt• Vh•re 

the allantoidun plao.-ta aQd f~ •• overlap there are 11aternal 

bloocl luouaae h dlreot contact With Jtetohtrt t s Dl.e!lbl"alle and the 

parietal yolk 1&0• Some ot these uttm.al blood I!JpacJea are 1:1ne4 

in k*l"t by trophoblaetio endOY...oul.ar plaamod1al cella • 

Elsmere the parl.etal yolk aac i1 thrown 1nto fol.da, 

tol'11d.l18 a cavity bounded by parietal yolk •c which lies ill 

http:M�sometrial.ly
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appoait1oa to materllAl. blood spaces•. The toUovillg aequtmOe OGClU114 

-.temal blood. lucnmaeJ Reichertfa ~e~ parietal yolk eao 

lqe!"J yolk eae Mvi.tyf and parl.et&J.yolk DO again., 

!he prevlouel.r deaoribed condition or allantoideaa plaoel'lta 

peMtra"J.oa by the coabiaed lqers ot visceral yolk -.o; parietal 

yolk NO 8l'ld Reichert. 1a Dlellbrane 11 -.!so present-. 

Yt!Dal• !he tltoerine lumen in peaetftttng th• aidea ot th• 

meeoaetriua !laa ·exoanted 'tUlder some of the allant.oid.ean plao.enta. 

oaueil:li it to pJOtrude into the uterua aa a tlatten.ed knob. 'l'he 

peripheral wall or the uterine wall ot the re-.-e.tabllahed uterine 

lt'llllen is l.Ued with renewed ooluuar epithelium,. but the mecU.al. 

or deo1dual vallil!l taoed llith a llliOOth..aurtaced oonn...-tive titJaue 

eelftle w l&oks an epith&liUIIlt MeaOJaetrlal ;pe.etrat1on b)r th• 

uterine lumen forMaerts the llne o£ eleavage at putlll'itiotl,~~ 

SlOOWI.! 

1·• Pl.•ental <H~Yelopunt h'om htpt.tttatton w parturition 

baa been deMri'be<l Ut. the 8oldu b.Ut.ete.r. Like other rodents, the 

hul.ater has an iaverted ~lk ea.o (~ere1on or eatypy of germ 

:tayere) ... 

2, .At •lz days poat oo1tu the blast.o078t 1n the lm.plut.a. 

tion oham.be7 bu ell'Qded the uterine epitheliua. 

3.. J.tter ewen Clays the plaaettbal eone if eatabll.,hed &ad 

tt.tobert• a membrane 1a present• Peripheral to these are giant .-U. 

invadh\g the st~.. 

http:tlatten.ed
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, . . 4-. . !t eight aqs, the entodera toms vis•eral ad parietal 

yolk aac lay~.. Mate~ blood •1n lucunae be-thee the ectodermal 

placental oone cells. .. . . 

5-. The Tise)eral yolk sac is vasculari~ed by the. el'1d or the 

ni.ath day- The &14ntoic endotheliUJD. contaQte the somatic mesoderm 

wet" which 1n tum presses again.st the l8J!\i nee at the hue or the 

placental con~ ectOderm, A.l.l.anto1e blood vessel vUll extend into 

the placental cone fol'SDing a haemo--ohorial placenta. When the 

qhQr1o-aJ.l,anto1.o placenta is eat.Oliahed 1t is imm.ediately haelliO­

Ohortal and then translonA$ into a ba~ndotheUal type. 

6. On the tenth day of gestation, the va.aoular visceral 

yolk eac :conTOlutes 80 that~ vUJ.1 project into the yolk eac o :vity. 

!he ut.eriae l\Jla9D 1a 'bebg re-established antimeeometrJ.Ul71 girlng 

rise to a decidua eapsularf.a~ 

7 • Dttriug the twelfth day, the al.lantoidean placenta beooaea 

ha~ndothelial. wbioh pen;ists to birth. 

8. ReioheJ;t • e mabrene and the parietal yolk aac have 

dieappeared h-om the anti.Jilesoaetrial region at 14t dqs. 

9., At ,the etld ot the fifteenth ~, the allantoidean placenta 

1a a.t its mexlwnm deYel"Opment, and the yolk eac i1 more villous 

usometri..U,- t .han at 81X1 other time. 

. 10. At eixteen da:ya post coitullt the allantoidean plaoeilta 

has beoame slightly flattened and 1s separating from the basalla 

where the•new uterine lumen 1a \)eiug re-est&bllahed_.. All membranes 

http:again.st
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_.,. Re1che:rt• s ll811lbl"&D.e are absent antim.esometr~, 

U~ The tormatton ot a fibrous l.a1'er aeparat1Dg the 

decidua troa the unohaqed stroma and -.cular1s as described iD 

the :rat (Bridgellltll 1948) vu never obaerred, 

12. fhe oh&Daee ~ f'rQa da;y to dq 1n both the 

'ritelJ,1ne aDd lllantoio plaoeme are presente4 in eonoiae fora 

in Table 1. 
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lEI TO ABBR!VIATIOIS 

al ..... all.antoia.. - ~ bl - •tel'D&l blood luoUJUL 
eo - ~ryonio <Joelom 
ell ...... embryo 

ioz& - imler oell mas• 
js j1Jl30tioJl&l ZOil8.,. ­...... atel!'Ml blood veeaeJ. 
po - p1&eeJ:ttal OOD.e 

PT8 - pari.etal, yolk 8U 
R ....... R.iO!len' s membrane 

at - atroaa 
tr - tropheotodera 
·ltl - uterine luMn..,.. - 'Yteoeral yolk aao 
1C - yolk aao caYity 
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FiB• 2 PJ.atental 9one at the 
' 

ead of day 9. 
. 

Allanto1o b1ood 
-res••l• and matemd. blood luC'lmae penettrate the t'Olle• 1.20 1 



J'ig. 3 Embryonic m..em.brane• an..d placen-tae at the end of 
da.y 6, The deflection (anOtl)' arks tho transition from visceral 
t.o parietal yolk: sao. ~ X 

ric. 4 . !be lamiQAe at the Qd ot the 9th 4ay. The a.d:n.nc­
i;ng giant cella have s'egreg&ted a portion Qf the ltveN.ike atrou­
SO X 

http:a.d:n.nc


--Jig, s. .lntiaeaometri.al reaton at the epd ot dq 9~ Matemal 
blood .luQ\UUle lie 1n apposition to Reichert's me!l.brane and the 
parietal yolk ~M. 120 ·x 
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' 

Fig. 7.. Anti,mesGm.etrial "'ion .e.t- the end of day 10. 'l'he 
~stabl1shod ltunen hu diVided. the 'basa..'Us 3-.nd defined the 
capaularl.s. ?he elear areas out~d.de th uterine lumen 8l"e arti­
t8.4ts, 120 X 

F!g.. s. flotelY ap~sed tetal and materb.al blood stl'eame 
in the hael!IO-endothellal plaee;nta on the 12th <lay 51.6 I 

http:materb.al
http:out~d.de


Pig. 9, VitellJ.ne and lll..l.anto10 placentae OJ1 'ia;r 33. Poolla 
ot atertlal blood bathe Re~chert•· a mombt'Qe a.l\4 the apposed pariet.l 
yc>lk sac. the visceral yolk. •~ :l11 t~wn b.tb eonVQl.ub1orus aD4 
"'illi. laO I 

71g. JD, t.b;rrinthine et.ruoture c;t the 1\Aa ot exchange 1ll 
the el.1anto1dean p~eata at 14-l da7•, l.arge al.l.ax1to1o blOOd 
"f'esae1e Ue just iuide the jUD(JttoJ2&1 ~e., GiAnt cella are 
present in. the deoUua.. 50· I 

http:VitellJ.ne
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., . 

tia• u. AntSlllEUID.ftrial nJ&ion a"t the end or the 15th de¥• 
'the cubuldal ep1thel11lll ot the vtsoeftl yOlk •o fora the imler 
.U ot the, re-eatabU.elbed ttterme 1\lii.Oll ( oallp1&te tm'eraion) • 
516X 

fig. 12. A topoar&pbio Tiev o£ the allantoidean placenta at 
the end of day 15.. 10 I 




