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THE FETAL MEMBRANES AND PLACENTATION
OF THE TROPICAL AMERICAN VAMPIRE BAT
DESMODLUS ROTUXNDLS MURINUS

reith Notes on the Histachemistry of the Placenta®

By WILLIAM A, WIMSATT

SFrudies of the reprluetion, cinbievelopy aml placentation of
Tevt= while numerons, digl vnlortunately with ol alisut ball of the
15 familie= of {:Itii’llflh'rﬂ |'1JJ’I|‘I|I|} r.-.:..gui-_{m] |:.-f :«',‘;;;I,_‘"" [I'-'jl.:.;',]]_
The general reproductive habit= have been more e Toes adeqintely
worhed aut in representatives of enly & Camilies (of. W st and
Trageide [1932] fur revien ol 1he literature). and the details of carly
developanent and placentation are likewise knowin in only & Gumilies,
the Plecopidae (o, Waghe [1931] for review of the literature), Rhino-
pomatiilae (Sefrastara [1952]). Faballanurilae {Fappeedlerd<lae, 1un-
plelizBoead jo Massailermalt il ae (Conpuealicirishine [1950]), Hlinolophidae,
Hipgosiderikae, Thallostonatibae, Vesperttliondibae anad Mulossidae
(el Winesaat [1914] for literature).

The present pritper will recard some dbetailed aliservatiims upn
the early develogaient aned placentativg ol the wampire hat, hes-
s potunidus moarinees, of Uhe Freails Desmendantilae, The uniiue
repreductive habits of this spevics lave recently Tioen deeeribed
(W dmsarr and Trepiada 2] bur with the exception of o brief

surmary { M mseer [1950]), nr acenunt of the eaels development and
v b I

P Tl sty was paade preee=alele omdy Ularvsigle the Kindisees of (e, foredd

Trapide of the Gearzas Meinerial Balwatory am Maeierna, wlio ey oged somaiderglle
time and Tt te Uhe cellection, presercating and =hipgeing of the v wspice material,
Hi= wnstinsding comrperation is prats il wckosw edzed, Thank« are aleo due o [
Herbere €0, ek aliverior of the Gargis Labwsatory, Far gevinitting the wse of the
farilitive ol the laloestory, sl or Bearing the Burlen of s pense ineideit o the
prrocuremment of 1he material.
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]."ld'."l"l:l‘:-’lli'::']'l- ) LA membier o the Thestmodontidae ha= :.'1,-'[ ]:lrpu
puabili-Tied Te sl D =hoswn that Desmodus rotecdies differs markedly
frovan nen-t 1:u'il‘- f]'lil- Far deccribead da e :-rnI ;|.-]1|;"1_'1- 1|r 1 b r:lﬂ:}'
developowent of the fertilized ovune, the wde of implantation, the
forneativn of the anenive, The charseter of the deetlual pembranes.
anal the =trigctare of the }Ll]h‘qlt‘ |li.‘l1"t'tit.'|.. With respect L these, the
lit'\'!'halrllu"lﬂ uf 1he vampire bat nwost ||:':|r|} resemildes that of 1he
tropieal American fruit bat= of the Tamily Phvlletomatidae, a=
deweribied b Heamlere [1034, LO3S] amd Wfstacki el Faween [Fl].
The inuilarity s p sieprisine Yo the Desmodontisle and Phivlos1o-
e tidae appear to De closely oelated taxesmicallv, being placed by
.":J.ﬂi'?lr!l.tr.lll li'.”-;r; in The =ame R ..lllliilx. E.]I_\I]lr'\-l’llt!'l:.!llril]!':!. Further,
it il Bie shaewn that the ]ill!ll\ cimtheine allantoie Ell.'.ll:'l':||1i| uf Dhesmodus
roftenedns is ol thee endethielivelorial [ LY ] vbi=ervation that was
uncxpected fnasnneh as the majoriey of bats are alleged 1o have
wi=e hth Flamelenr []“3.‘:.]
ol Wislacki and Faaveett [T01] 2110 that the placenta of the closels

hemelorial placentas. bt especiall b

related Pha lostomatilae i= hemochorial,

A B wleervation= on the histosbi=iry of Lhe pliacest and
feval memberanes in Late gestation will sleo be presentel, Thesy inclule
the eistribution of ribiee nuclee acid. ghveneen, glveaproteins and

alkaline Jr]'lla-.-llhulu-f.

Vrerial weid Aferhods,

The barts awaedd i 4lis stids were collected Letween 1005 el 1918 from the
Clalibrilln wanes in Pamam, or freos o Jollew tree swear foan Mina, Canal Zaoe.
Thrre were availalile conmplete serial sedtinme of seven reproabuctive tracts eon-
Taining "'”'I"".'"‘ r.|||._'i|'|=: Troen eleas g tulial ovi b |.¥I”]- Fr|||-!.|:||t|'n.|. 1-il|'|.'i||'|t";|l. af
searly Do and incvmpdete seeies ol vight uteri combiaining fetuaea ranging from

Aonn tee 11 g Uhe Tntter L

2 ppear Derme L od 3l n|u-|-i:m-;||_- Teieed Dovene f3xed
in 10 per eent formmalin or Seains Moil, codbeedided in paraffin, aml <eclioned at &
o amieras Thaes soere warionsls stained, slten alternately i the ~ae scries. with
flarris’= |‘|1'II.I.|!|-\:.!J:| werld wvieaee, Fleidvesiforise ™ irom alom !|.-|:||..t'l||t:L]=t|L Warllory s
[193R] plieglistang=tie wcid hepsatoss ling the Wdtars agan =taim, wmd the VFasu
tricliramie procedure.

T iwldition to the alue. piasrtisne afl 1 la- Fl]._|1'.'|||,|- aned fetal pemiliranes of

sprecinen= Trom se Littes balf of Eealading were fine

b -laiedd b wariety of
with e Bir histowchemical analocis, The lisatives inelose Zeokes™= and Vieximese s flayids,
the alcshalformalin misture of Searr [ 19330 Krssman™ alvalad-Tormalio picric acid

raxure, sl eobd S0 per cent aleshal, Thees materials wers

ethedided o praralting
seetimned at & miera amd -tained as Gollow=: cocin o] el leae Blie, Lotl witls
avl withont previous teeatiment with rilsondease (for demsnstration of rikoer
veleic peidd)z the Me Varns [rean] perimlie arid-23ehif (P AS) procedure, both with
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arnd withomt previons treatment with caliva (far staindng of gheogen amad glyea-
protein-he vhe Wickell aml Wislerki [La ] mdifivation of the Pap provedure,
Froperis [19371 =ilver vnide procedure, anl Gunori®s [19H] wnetheniomine silver
prrascedure PTee slemoretration ol retiebar Hheee, ploemeen and “moeins""): I aigert™s
peearcin e fnch=in (hor clustings aml feopmed’s IllHL [EER | calcinm carbusnate, wid

i by e -|-|r|u'-|--=|.|.|r|'= far alkabine plainsphatase.

fronerad thwerratioes weed T acussion.,

ross ninepheloey of the feaale reprodoctiee tract,
E i

The =trueture amd eelitions of the wterus ovidocts, evarian
Luireae, amlb ovaries are eeveslied i the aerompanying =keteb (fig. 1)
whicl was beasn under the dlissecting microscope. The vaging was
1_'-_\..I,irp4|,!m] at the level of the ferniv and i= mn nelomded. A .‘llld} of
seetions of thi= ~pecinen pevealed that the animal was in proe=tram
when killed, The view 3= from the ventral aspeet.

Tl wteras is Livormaate, a= in the wajority ol elinpteron- thus
far ill'l'i':'li_t'.i-l.tl:"i-. The =hert. |'_\Iir:u|.r51':|] rornwa i B Irl'll}' ?I'il.{l]ll}'
frome B i of the reltivels g corpus wheri, The o e =vm-
meetsieadby leselogeal a0 feature which di-tinguishis the uterus of
Dhesmendas vtnnedies Tranm that ol many species of veapertilionil and
ehinalaphidd Yats inowhich the cornuaare anegually deceloped, the

werally Lirger than e et { Metheres [LO33]. W imsan

Fi;'_']|1 v bosipe me

FL0Ea]). Dinoabe Jatter instances pregaancy normally neears only in

Fig. I. Dvawing of b
FRTERTE R LI sirru= illl‘l
e of Thesmadin ro-

twdies. Diescription in

1ext. e
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the larger horn of the aterus, but in the vampire a2 o oother bats
with =vmmetrical uteri. pregnancy may osecur in either horn, The
litsrina of the corow join in the corpus uteric The eervis is relatively
]nll;-_", Lot = ot I.]l']llil.l‘t'il[!'l! fearm the |"-.:|I']|l:|- 1'11|'|‘:||'<|.][} 2 le 1_'|:r1;i|:'.'-tl
o i= vopival sl prominent: the undiviled cervical canal opens at
it~ apaes. The rowel lig

ment= ol the uteros (fig, feres wieri) are pram-
it anid are attached a1 the apiees of the cornua ju-t Bateral 1o the
it-erting of the oviducts

The oviduets are rr!;ltitrl} ]IIHI_‘. anal il‘l‘!'Fl:l'jtl.’]I\ cuiled, Fach
ovidpet enters the wteri- a1 1he ey af the rornn on it: anterior
misdial aspeeets the approach being nuele at an aeate angle from the
lateral =ide. The Bomen of 1he intramuoral ||||-]'1i.urt ufl the n::.\'illuﬂ 1=
Jlgfdl;ﬂl‘:u con=tricted, but widens to enter the 1':_|.\i|_1.' of 1he cornn.
anteriorhe, There ia oo iibueal papilla, A 1= distal end the ovidect
enters The wall of the ovarial bur=a. narrows 1o Beremn a short isthoes,
atl then TRjra- viet oee The sonee sureface of the hue-p inte H n"ri]hrr uf
thin Brmlirie which Ill'hjl'-."t into the lll"rih\.'jlrii.l] =g s the attach-

mient of the evarian ligament (Ng. oroaedi prapeinm) to the ovary, Ad-
jacent to the oviducal fimbriae the bursa b= piereed baoa 2li-like
r‘ir.:tlriiiii'l! 1|J|.|-'||';rl:_' t]'lrlﬁ.::_"! 'l'u]l]lll\']l 1}[{' Ell"r;rll'n.ill'iz'll "-E'lq'll,'l" lﬂllt]l]]u'ﬂj'

vates with the ]-r'ritnnt'il[ cavily,

Micrescapic structure af the uteras and the pn'Errr;a]’uuhfm'mr 1'Lu.ng'.lc.

The histologival araanization of 1he uterus of Despodrs rotundus
i= similar to that of ether bats having bicornnate ateri bue the pro-
;{t'-—l-;ltilrl:l:ll reaction which Gollvws ovalatioe b= more ||r|:-|||:-u|||;'|:1] than
i o=t adher -|H'|'J'1'.-. amlb s |rr|'=||1||;L14]} related to the didlerenn
npele al bnplantation in Desaeadus. Between proe-tras aml srnnprlan-
Latioe Elie vl oof the utiras FITETA lae 3t rese-ad .-t-\.|~r:.|'| 'Fn]l:],

Lin the cromc-cectinn of the immatuee ateras (g 10) the cavity
apprears remehly triangalar in oatline, the apes Teing directed smesn-
Ilii‘lri;l]l}. A riilgr-lilu‘ elevation of the emilamnelrinm ]Inr-:.-ji'l.'l‘- it ll‘""
lsaenien tlrr'\-lll the artitmne=oiet il -\-ilil'. The I'I|.-I|.I|l1|r'|ri“]|t I~ lhin.
-'“HI. (]I']I'i']:ﬂ l'i'[]ll]:lr. :!I]II. i" rﬂlt Fililrill_\ Ih"l'llfgl_r{'ﬂlll"'i.l Ilrllr" 1I:|I," j"u‘-"““ldr
Lavers. The wterine epithelivn i= =hnple eolumar and non-eiliated,
ill::ll compbinnee s wit hout I:!'llrrp|lu||r;_fid".|] 1'E'|:1I]i_f|' il -||.;|.i||:m e |ir|1|ri|';|.|
l'r_\'!'l:"a 1h1' ”l:llh"l-l'.llll..lﬂ'll 1]1|'.|'.I|||" ﬂlilllii". '|.'|-|'|.i|,'||. ire "-ill]!lh', Fl‘]illi";'l,"l_\'
few anommber, and open wpon all 2ides of the lumen. In the pregnant
animal it can e demonstrated that the eyl cepsisls of

A onilar J;l'.'r:l' 1IE I.I..ll'li_'llt'llllil'lil”.\ I.]i.:"illi."i,"ui ﬁlll"l"‘-, ;|||1.| An i"r“_"T !l":—'_‘i



Trapical American Vawmpire Bat Desonedos rotaodus mrinns ang

l‘el't_fulilr ]:J_\'I'I.‘ i owhich me=eular imellie are oriented in eircular
and olligue directions, but in the immature uteras the=e Jdetails cannot
b sharply delincated.

T}1Jrirtg ||I|||'.-l.|‘lu'- and e~trus the Eﬂ"i:l'll"iili’ll L‘]'l:lllgq'.'- irl. the uterus
involve the endimerrivm: bvpertroply of the mvometrium only
Degine late in the progestational reaction which follows ovalation.
Throvghout the e=trogenie phase of the cvele, bowever, there is a
a af the erdametrial con-Eitwents, particaiady

I:|1. r]ll" _1_"|'.|.r|.1|..- '-I.rLd L"ilrlll!'l't;\:i' Ii."."lll". T]Il' l".l|f!li'||“"1"i”l'|| = A hllult‘;

rrerressive by eyl
| LA aper]

thivken==omewhat, bt withot sppeeeiably being i cellnlar density.
The glands inerease in length, by eetras extending e the full depth of
the venbimeteinm, and hecome branched. While i1 may be preswmed
t].ul.l; 1h|- ;;r:r“1!| uf r]u,' :_r]ilr:lll.\ = b H 1‘:1r|.-i||.1=r:|l||1~ exlent o rr-u]l_ nf
epithelial proliferation, in =eetions mitetic figures are only infre-
uently oheeeved among the glandular collss Hypertropby of the
|'|ﬁ!|u']i;|.| vella, s mmanifeated ]r}. A TR e e L ll'u";}_'h!_ 1= alao evident
during thi- peried, Ta later proestrus, and in estru=, cells with achro-
matic ey topda-im and rounededodark<~Taining nucld appear in inereasing
maan leers dn e encdoiet v, sl snost flhl]hll.l]_\' !’1‘I|!I'|‘.-t'r||: |:'1||::|:|(‘-r|i'l.-'¢
Limene wells o initial atoges of ]l}'lll'ﬂ ""E'h.‘" Tt whethier from |1||}"i-:r-
lgrival or degenerative causes 3= anknown. Leuenevtes are present

within the connecriive tis-ue -:hjl'i.ll;_: 1 e 1‘h1r'1|;_'|'ll.i|" F:h;l:un-, J'r'ill“]ﬁl!]_{ i

st in Lyle E|r4||'.-1r|| . when Il”'." iy Yo oleservedd within the
limen of the wierus, Tnthe single et pees specimen available, however,
lewcacyies are o longer in evidence. The endometrial vessels,
diflicwlt 1w l::|1'-ti:||;_"ui-'|| ire the Linvrmaat uee wlerus, ]wl'mnq- ]L:I'ngl‘l'nivl:.]:.'
more evident thrsuglhaut the eatrapenic pliase, and form vascular
network= alient the necks of the gl aod beneath the surface
r'f-hhl']':ll.rl:l. Soane ol 1he 1'3|:|||g1'- de=erilual which oeeur ::|1J:r;n4|_: 1he
extronenie ~lagze muy be visnalized by comnparing g 10 of the imma-
ture wterns with fgo 1D ol the uterus st estrus.

Tl ]l]’n-gq'-l:ﬂinll..‘l.] l.'||..'Er|!_'|'-- e Ths ait e ris sre i.]Fu-1ti|11'1] JIIJ ﬂg. il
The reaetim, whivh vp=uea eapicdly fullowing avulation and i« pre-
swmaldy comditioned byoan early Dawetional development of the
varpiu= latewme (W dmsant aml Tropeide [1952]) involves oearly all
varesEwents of the uteens, but - E"\-Fld'l'iil]l}' prevninead in 1 he I'I'litlll.‘]iii].
and econpeetive teswes of the endbanetrivm. The surfaee epithelial
crll= amd these ol the glands continne to hvpertroply and acguire a
echiaraeteri=tie wide :1||:.-:':|! .--1Ji|:|':1:|1|,:||"|4';|.r s ool :'r.'lu[:];l_:-qu 1'|::|1LTEI.;“i|'|H

. «. - . i .
=l -il!i“‘l"i‘ril.'ll-l.'. varr'lun' webimvely 1= Hll'-il I:II]li'.lll.'it 4'[!!’]‘“;{ ‘t!"ﬁ
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]r!'riull a= mianife=ted |::|'\. the appearanee of visilile seeretiom Ilhllll,u'l:-s
i the Inmina of the plands sl at the !'Eli.Thll]':.:l:] stebfaees, The initia-
tae of seerelnry ariavity is jll't'lll]lllil]lil‘r! |:JI1.' aclaracteri=tic diflatation

af the ghoeds analagous 10 that which oecurs in ather mammals

dhiring tlie prroge:

isnal phase of the exele. Proliferation anwng the
l']‘jlh.i']ii.l] 1"'.:'|||.F.|1|“1'|:|l""-. ]'Ii.l'ﬁ eYT ilF'FH'H.TE"- LET] 1""' rlli.“illlil.l..

1"-'!4' r}r;ll‘rir?ikl VL:IIII:IE-_'I-' :IJ 1i:1" 1':|'||i|rl||e'1ri:|] |'1I[i[t1"|'ti"|'l." li"-"-L:{" 1|'|] rin;:
I:]|1|.I: ]r:.l.rr ul 1he III'II-:_'I'.=|'<I|i4|rl.i|] riaecl i nhi:'h ]Irl;'{"l;'llf"- in]p!.-[nt-.{tiu."
invelves an intensification of o proliferative process which was anly
lightly evident during the estrogenic phase of the evele, Mitmie
H:,!lih'h biecaoene mvitebs wore sieneeoi- ERLETE 1t||,' coanneelive L1ssie
cella, Lt Boefare fnplantation there i< o generalized decidaal en-
Fargement of these clement= althoagh individaal swdlen eells <imilar
o The=e whieh :1Ilil|".lr!'li i||lriIL:_' 1her t'-»[l'r:-‘l_'rnir |||:|:1:-|' are gl uncatns
o In !_'I'Ill.'ril.l the plear ||.1':||.-il:. woithin the eialogset rial comnective
Viemmae gppeats Lo b alwnt e same ot the end of thee preimplantation
peried as ar the first appearanee of The proge-tational reaction,
l!l"-]rill‘ Thae Tt that thoe wrerns bas o Lile i]ll'l‘i'i,l'-l'dt l'|‘|n|’|]'||’|'|j.-E_'\'
5!] \'1.'”“'1'. I’rk"‘-lllllill.ll}' tllk' 1'IJ['.||'$1'I||E'[I| IIF []ll' ||.[l'r|,|l- il- I;r]‘rli"ili.lll_\'
attrilatabde to the b pertrophy and alilaration of the glands and an
avtual inerease of the eell= of the connective tim=ure, fur edemn - 1|Ii1_\'
slightlv evident.

Tea theer Tate pervisnplantation periol the ~peath maecle eells of 1he
mwovanetrium Dewin a0 process of hyvpertrophy which will became
maaximal i varly placental stages. Whether prolifesation alao neenrs
i Ul msele was ot determined wath 1'I.'I‘T'<I.J'I:I|}'.

Developunent of the fortilized seum up o imploatation,

The material available inclade. 3 «ruq'u'i1|||'|p al ||||in'|:|!,:|:||:q'r| =11-
1:r}. T P IETR T e wl bl teneres {E:I'_r L4y an edibaer elean [
G in the '-lr!ili porn b -t.'Lg#. l.'ilrI.-Jl-l:i!I;_" uf iI]I-]Iru'\;l:"'{l“'l:\.' HiN
balo=tonnpere- “-I'.f L33, el a SHEEY. 1'u]|_1 Tl Ill;ptm‘}q [I1r5- 2, pr]_

Lo s cprirent from theee specimens that the initial proeesses of

clewvage and early Lla-toey <t formation Tollew the typieal meonmalian
et tern, Hl"f.’lll"‘l'l!i“i'l]l of the wvam i- :.;.qu-u-nr]} :|¢'|'i|r|1iu|i-||¢'||
r:l]rh”}'. with refativel Tintle foeresise an the velome of the e, for the
woung hlastoeyat is =caeeely Lirger than the matere uoecleaved {icarian)
ovamm. The o oelweiba i <0l inraen alaout the aaeada altbgh the
i"r'ri'.'i i‘:'[‘ll]ll “Jh.l."l' Jli.l..' ]ll"'l] |']i|||i||i|||'1|. llllt |1 }]ﬂ"- Ili"!ll.']!!'i.lf"‘l j-rl_llll

alvont thee ey 1:]::-l1|'|'_\.-l. The Tormation of @ Llastoey st Cavily s
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Fig. 20 Ihwawing of soung
Tulual ll].l-lvm'y Vol Phesnpoius
rllr.l|r||l|lr1'|. I‘rl'r'l"'ill‘ll-l} I-‘ilrtll'
el mpeahilastie eells are
wvisihile just ileeve the mner
a1l man==2 Tl devaebedd eells
Lt i ol a1l innae~ AT
b Boe cntaaderanal cells mee

FYERTS [T [

presaged inothe mornda by the securrenee of vaeaeles in many ol the
III.;I."-IIIL!]I'I“"‘- I_|]|I! II-1l "-I'||.,|_.|I i."-l.lll;.|1|'1.| i.llll'l'l'i"']ll]lq'l.r' r'Tl'f!h t11'1“1'l't. = TR 1..[
theme Presamptive tropholla-t amd mmer ecll mas: cannnt e
distinpui-lied, althoingh this ewalid ol eourse be attriltalide to an
wnlaverable plane of =ection, ad wr pon-=elective sLining,

T the Llstoes <8 1he trophaldactie laver 1= eversw here unilamin-
ar, ;|||d it= -ell- HTEM IITIHII.iIJI'IIJ]:\ "\.ill'llil]il1|'l]1 T 1|".Ilt:'l.l1|f|:'-i iwre ].li":li
evident in the eells ol the inner cell mas=, The cell mass les entinely
within the trophollastic sae aml comprizes a0 =olid roamled Dody.
Beeath the dooer eoll mas= lase been delaminated o few primoendial
r'r|I1||I1~1':|||i|.| 1"'”". sl ;L]:-ulLI: the Lateeral III'FJI[.IIH"T:.' ur 1l l."l‘" TEiA==,
.|_||_1|_ .;tl"-ll ]h,'l'l.\l":'l] |-.r 1|.|.1| |1|I' lrIII:I.III:I.IF.IH"’.. HENE IF"I'.'\-E'rIt ak '\-IIII.I] r.”.r.’lﬁ!'r
al detaclnd cells which may po-sibly represent perecocion=ly formed
|r||'-:|v||-='r:1|;|.] veell- {fi;_'. j:l. ‘rlll.-u ;rr||.'r|!l|'l'[jl.tiI|H is :‘-'|Jllillrrll"l._i |:.|} u|::-l:r-
vilions o be presented concerning older speciinens,

Ao interesting feature ol varly develapinent in Despodws rotemlus
'-.1h|'r|'|:|l1. it didFee= Troen masb ot ber bust= theet Diave Deewnn alessorilaed i= ahe
1'.|_v|"| that I!||,I IR EET sy ¢'h||u Tes the Full EII;I.'\-||'J\'.':\.'\-| '![it.lji'.| anl |||"r11:l]'l.*-
Tevomnd, while =il within the enidoer, The blastoes st of fig, 16, e g,
Ties o the st well alaove the aterus, Among buats a [lilr'ﬂnl‘l
o ition g~ leeen ale=ceibusd i |:-|||:h ane ather hill'!'lll':'.. l’;'!r.a.c.cr.lp.fiugql-
sacicinn of e Pl s tomatiolae (Hanalets [1935]), although i is
|'||I:irv|'-il1. rlrhhililil' thoat 30 veeenr- e e other e loers --I' ||:Ii=- le.lrli-l:u'.-
Heerredietr :lr'nrrih-v- :_|||1] 'i”l.l'-tril.li'-\- i Iltil..-lm.':\.wl of ﬁfr:.u.mp]'m;;u Sﬁri{Fﬂﬂ

“just entering the aierioe c'u\.'i1}'". I ovonsists of o fu":.-' fear i
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teapholdastic vesicle which contains a rounded =olid cell mas~. The
1:!]':I=-lul'}'r—1., which i= Tartber '.|Iq,|r|zl_: in 1= T res= towarl the uterus
than that of Ibesmodus rotwedies, ditlers from the latter, however, in
Eviea Jr:tl‘fiﬁllilr#, vig, there is not wet any differemtintion of the eoll
frhiba= inlo =TI lsl:.::r.a, and 1he l:rnjrhn'h];p-l at the embrvanic i’“)]l‘_

is {'._’,ﬂ.‘-illl}' thickered sl maelti-layverel, whereas that of e De=miodus

Illil.hll:n:'j."-t 15 Bl Esulic -[;.- thicker at the L'rlzhr:\.npni:' |n|!1= thirn
clecwhbiere. Hamlar concludes that 1he ber'i'lh!'ihl].—- ]|}|u;'r|!r|;:|1|h:|.' of the
lrup]l.'::l]h]i!.‘-l wveer i 1!IJ1|Jr:.'|rI]it! F.llli!! ol r;frrx.wirjijr;;:q SOFFCET 15 in
Fr:-p.-lr.-uli-m for the t]l]rrlt\\ing r:.ln|:.|ir iri1|l|.'!tlt.'t|!inll vhuaracier=tic
uf Lhi= ‘-|"-‘1'i.1!‘-'- i-.rinlftllniﬂi'i:.' I odos nat ELER L 1] idaler free ]l-!.'le-lul."}'ht
ol Desmodus rotundus =0 it has el Leen E;nu'rlrlc Par dbeterrerme
whether a comparable by perplasia of the Eroprhuslelast at the conbeyomic
prealee sl vcenrs in the sannpite bat, bt o specimen i initial stages of
ir:1E-|EU|l-.Lli-m [viede dnlra) aloes reveal o grrull:. thieehoerped |n.i.h..lrl.-nat
ever the zone ol attacknent (emlirviaie pale) 1o the endometrium,
and =iwee inphintation in Desmodes rorundus i= alqo of 1he vytolyiic
inteestitial type, it is eidirely possible that older free Llastievsts
might ~how a preimplantation troplablastie by perplasia comparalile
Lir Lhat of [’;I'ﬂj.‘.n‘rrﬂr:g“ SOricimn.

Ti Jrrn]r;l.]r]:.' RLLE) D infereeed Teom the Cact that the [T VR 1!1*1.'|,'||:||r_-;
to the I'Iil-"ll!ili'}"-t stape while =tll in the ovidwet that it oy idweal
Jowrney in Loth Desaodus and Glis=oplaga = eelatively long, aml
that the delay s perhaps necessury in onler that the codmnetsinn
have sufficient lime Lo amlerge 1he narked progestatiomal reaction
H!:Iii.'l‘l secrms bo lue 1‘|:|;.1|::|,'|,|'ri=li|:' IIF [FIEFEN .'-!u'riq'.- I::|\'i|::lr; sk inder-
stitial papee of Dnplantation. Th: po==ibility is ol excludel, bowever,
that the I':!rl:..' i|-"\'l'ru]urlrul of the vevum (LY '.II'1II."'I'I'1I. at & e
eapid rate in these bats than in otbier seeemoeal=, and that the wyidueal

JUUTIEY Qs b l't'lll|i\l'|}' !Hllgl!r tian i wther spHeCies.

Feplusetentinn and the wisoeinted codameteial changes.

"I.L\.' aelerial fncludes Lwo pregoant wteei of Desmodies rotendes

in which the wva are dmplanting. Inoane, the Lilia=toey =l 3= in an

initial Flllil.-ﬂ‘- of attachmwent teo the endonet ritete, b cether iu-||||_-”|_
tation has just been completed, Inothe Litter specimen, owiog prodis

ally to poue Dxation, the embryonic cell mass i= depenerate, ot the

=Bl

lTIriJhilhl-'l--‘-l i caretaet with the wiern= and the yvirlk = are ||}-'
will preserved. These ~pecimens elearly reveal thut intplantation in
Desmodus rotundus is l'}'lﬂ!_‘_.lil' sl 4'r:.|||[;||,'[1'E_\. imter-titual, & con-
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F:'g. 3. Semischematie dr::w}ng nf
o young implaonting blastoeyst of
Dresmadus rotundus, See also fig 17,
d, has., decidun basalie; n.ox.,

necentlic zane; ir, traphehblast;

wl, oy, ulerine I.‘ﬂ.'l.']ty', YooBiy 3.'1}1k
sac entoderm.

KA HPE

dition which, az aleeady mentioned, is fouml in ooly one other family
of hate, the Phyllostomatidae (ffomler [1934, 1933], Wislacki and
Faweerr [1941]). The comparison i= of intergst becauze taxonomists
have postulated o close relation=hip between the Phyllostomatidae
aml Desmeodontidae (Miller [1907], Simpsen [1945]). It might,
liowever, Le nlup]un:&izud that the ]':'h}'“r:.-ﬂum;nid;m [PussEss A com-
pletely simplex wreens (Hamber [1935], Wislocks und Fareeere [1M1]),
whereas that of Desmodus retundus i= bicornuate—although it is
closer to the sinplex form than that of any other ]1(.!11-1!:]1}"]Elhil'.llllili
tnicroehiropteran thes fue deserilead?, Desmodies rotundies is the fiest
bat possessing a bicornuale uterus in which completely inteestitial
implantation has heen olserved,

Irup];ull“!iun aeeilEs at ;|'|::|4|||.L 1]'u_: |:||i11:111: uf 1I:||3 ut[:l‘juﬂ COrmil uf
the same side as the vvary Troom which the ovum originated. Attachs
ment is effected at the antimesoinetrial side of the uterns by means
|rf l]l.{" {"4||'|r]':.'||l::j|.: '|r-::-]1‘. il l]u_' h]:i-lm,':.'wt sk t]lil.t 1E:||3 L:-I'i("rlhl'lil_m_ uf lhe
ecmbryonic coll mass s lhewi-e antimesometrial, The early implanting
specinmen shown in ﬁg. 3, 17 is cxm-—idl:r:l!-l}' ]'.u'[,;u::r than the sinall
avidueal Llastoey=t deserilied exrlier, aml las gained a firm attach-

Thin i3 suggested by the celative shortoess of the coroun, theie less acute
ungle of divergeonce Trom the axis of the corpus than n vthee bats, the relatively
greater developroent of the eerpus wieri, amwd the oricotation of the oviduets at
theie inseetions iute the eornva, which rescooble the arrangemeants Ggured by

Flamleit ll'}l'h] in I'"]r:-:rsu.l.-ﬁnga soricinar, and described En. I EstockE p.nd Faweetr
[1aE) in Aribeas jumaiconsis, buth of the P]u.]]u:'lu:u:ml.u]u.-:

Acia wnat,, Val. 1, Na. 4, 1944 - § |
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ment to the endometrium over slightly more than half of the (em-
bryonic) surface of the vesicle; the remaining (abembryonie) surface
is still exposed to the uterine cavity, Hyperplasia of that part of the
'Lrﬂphohlast in contact with the codometrium, and t:}'t-::l}'a:is of the
latter by the proliferating trophoblastic cells are the means by which
attachment to the endometrium has been accomplished. The ab-
eence of uterine epithelium in contact with the implanting vesicle and
the ohvigus eytolysis of the deeper endometrinl glandular and con-
nective tissues adjoioing the thickened trophoblast indicate without
guestion that the blastocyst plays the active part, and that implan-
tation in Desmodus retundus is entively comparable to the process in
the Phylostomatidae {(Hamdert [1935]), the guinea pig (Sansem and
Hill [1931], Blandaw [1949]) and man (Hertig and Reck [1945]).

Within the thickened region of the trophoblast cell houndaries
are indistinet and the cytoplasm is relutively achromatie. The
trophoblast is still uopilaminar in the {ree portion of the vesicle. An
entodermal membranc is present and forms a continuous lining one
cell thick on the inner surface of the troploblastic vesicle, except
possibly over a small area at the albembryonic pole. Beneath the
embryonic cell mass the entodermal cells are sommewhat byper-
trophied; cleewhere they are flattened. Trregularly, in the embryonie
hemisphere lateral to the inner cell mass the entoderm is separated
from the trophoblast by a thin, markedly acidophilic membrane,
probably an early expression of Reicher’’s membrane, a structure
which becomes quite spparent in later stages of development. The
cell mass, which is not well preserved, is small and possesses a central
cavily which might represent the beginning of the amniotic cavity
formed ].l-}' cavitation, or, m(‘.rel:p’ an artifact, The latter scems most
]ﬁlﬂhﬁii[c. for the older .‘spetim&n niext to be deseribed reveala no such
cavity in the degencrating ecll mass, and furthermore, in Glosse-
phoga sericinog, in which developiment closely parallels that of Des.
modus rolundus, the smaoiotic cavity is formed (by eavitation) much
later in development (Hamlen [1933]).

Between the margin of the embryonic cell mass and the tropho-
Llagt, and laterally between the endoderm and trophoblast, may here
and there be observed fattened dark-staining cells which probably
represent precociously formed mesoderm cells, If this interpretation is
correct the imp!anling h]astﬂcy&t of Desmodus resembles that of
Clossophaga in which Hamlett [1935] has described the otigin of
“primary” extra-embryonic mesoderm from the entoderm of the yolk
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gac at the margin of the embryonic ecll mass both bofore and after
the formation of the primitive streak,

The second implanting specimen, in which nidation is just come
pleted, is illustrated in fig. 4, 18. The chorionic vesicle is completely
embedded in the endemetrium. The trophoblast is multilayered, and
thickest, over the embryonic hemisphere of the vesicle, from which
strands and masses of cells penetrate into the endometrium, Over
the abembiryonic hemisphere the trapheblast is still, for the most part,
unilaminar. Cell houndaries are indistinet in the invasjve trophoblast
of the embryonic pole, but the tissue does not yet constitute a syney-
tium. The cells are relatively achromatie, and many are vaeuolated,
The yolk eac constitutes a elosed vesicle, which because of poor
preservation, has collapsed and lies near the center of the cavity of
the spherical chorionic vesicle. The entodermal cells of the embryonie
hemisphere are appreciably thicker than those of the abembryonic
seginent. fleichert’s membrane {not visible at the magnifications
thown) is well developed snd invests most of the shrunken entodermic
vesicle, except for that portion which immediately underlies the
embryonic cell mass. The latter has likewise pulled away from the
trophablast and consists of a spherical mase of cells which are so
degenerate that an aceurate account of the actual form and relations
of the cell mass at this stage cannot be given. Precociowsly-formed

Fig, £ Semischematie drawing of
fully Emplonted  Dlastocyst  of
Drermodur rofiendus. See plog figure
18 d. ban., decidua baselis; d, cap.,
decidua copsularis; n. 2., necrotic
zane, tr, trophoblost; wt. cow,
uterine covity; wt. gl, uterine
glond; v, 5, yolk sse.
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mesoderm eells corresponding to the “primary™ mesoderm of Glosse-
phogn soricing (Heamlet [1935]) are represented by small dark-staining
cells which for the most part remained attached to the inner surface of
the trophoblast when the volk sac shrunk away, These cells are evident
unly in the embiryonie hemisphere of the chorionic vesicle,

In both of these implanting specimens the endometrium displays
4 COTEpICuons decidual reaction, but it is mest prunmmcml in the
older one. In each, it is restricted to these portions of the eadometeiam
in the immediate vieinity of the implanting blastocyst, being espe-
cially prominent upposite the invasive trophoblast of the smbryonic
pole (figs. 3, 4). The reaction is charactecized first by a marked
bypertrophy, and subsequently, by vacuolation of the connective
tisaue celld, The vacuelated cells lie closer to the chorion than those
experieneing initial bypertrophy, and at the lLoundary between
trophoblast and decidua the vacuolated cells are oliviously under-
going l.'!}'lﬂ].}"!—:i:i. With the penctration of the vvum into the endo-
metrinm these pland ducts which lie in the path of the ovum are
r!c»,lru:,‘c:] iL]unE with the decidual Q.!i,‘:;lrlﬁ:hl’.ﬁ, and the slavious l::,-'tnl}-‘ Lie
dizintegration of the plasedulsr epithelivim eomprises one of the most
diapnostic indications of the invasive neture of the inplantation
process in Desmodus rotundus,

Amn fngen.es;s‘

Unfortunately T possess no specimens which show the early
stapes in the fennation of the wnniotic cavity. Iy analogy with
other Lats, including Clossophega soricine {of, lemlete [1933]), it 3s
not enlikely that it had Legun to form in the older implantiog <peei-
TIIEI, !_rut. t]ll;". J;.u_lur atate ::f ]IJ‘{:E—_\DI‘ViLtiU" ur T..IIQ'. (‘:lrtl.-r}-'q’lt:lil.'! s.':r;]l ITHETY
precludes positive determination of this fact. The next olilest speci-
wmen 15 one in which the amnion is fully formed {Gg. 20}, althoaph the
embryonic dise does not yet show any evilenee of primsitive streak
developanent, The fact that the souion s alrealy completod at this
early slage of development and that the amwniolie cavity contains
cellular debris {fig. 20) which coulil only have resulted from the dis-
integeation of more centrally-situated cells of the embryonic eell
mazs, Jeaves little doubt that the Jefinitive amniolic cavily is preco-
ciously formed by cavitation, the flour of this cavity becoming the
crnhryunic dise, its roof the definitive ampion, A rl!lliugﬁul:ﬁl'ﬁ in
Desmodus rotundus thus appears to be acevmpliched in a comparalile
manoer to the procese in the Phyllestomatidae (Hamlett [1935]) and




Tropical American Vampice Bot Desmodus rotandus morinos 297

the old world fruit hats of the family Pterapidae {cf, Moghe [1951]
for literature). It differs from amnion formation in vespertilionid and
molossid bate, In these femilies a primitive amniotic eavity is formed
by ecavitation, but the roof of this cavity, the primitive amnion,
degenerates, and the definitive amnion is suhﬁcf;ucnll}' furmed ];}r a
typieal folding process (de Cosra [1920], Wimsare [1944, 1945],
Hamlere [1934]), Mossmon [1937]). A possible exception among the
htter promp i provided by the vespertilionid bat Scetophilus wrough-
tani, in which the “mode of amnpion fermation s similar to that
iteseribed by Hlamdett in Glossophaga™ (Goepalakeishea, [194% p 239]).
The amniotic mesoderm, which is alecady present in the specimen
deserilied, eould not have come fram 1he primitive streak, for this
structure has not wek ilEJ[J("-iI-FL'I]. Mo doubt 11 arises at least in [rart
from the precociously-formed “privory™ mesoderm described in
yournger specinens, The exact oripin of the carliest primary mesoderm
in the blastoryst of Desmodus rotundus has not been determined.
Flamletr [1935] states that in Clessophoga soricing it is derived from
the volk sac entoderm where this is refleeted about the embryonie
cell mass, but by analogy with the homan embryo the trophohlast,
and perbiaps the coll mass itsell, are also possible sourees, There can
L Tittle dloubt, however, that in Desmodies rotendies the entoderm
gives rise o primary mesederm in later stages (vide infra), Onee it
|J:l!—'~ Fn-!']'lli!l:l., the larjlr:'lili\-"ﬂ sl H":lk E.ll'l.lTiE‘l_'r“l":—'\. THI= rpc]rr]n |:1_I;{-, “_-ﬂ;n::nnﬂu.
ary™ mpesoderim of Mlamlene [19353]) which anites with the primary
mvesncdeern =0 that the two connot theneelorth e distinguished,

Yoik sac, alluatots and wmbilical cord,

¥all sae: The inorphopgenesis of the volk sae of Desmodus
ratundus ]le'.l].]L‘:]*—' the I!{.‘\'(!h:]rlrh‘]lt ol 1hii= arEi i the ]:.h}:]_lq:u-tn::ruj-.d
bats [ef. Flamleer [1935] dn all cesentiol details, wo the present des-
eriptioe will be sade as beicl s poesible. We have seen that the yolk
sac entalerm begins to be formed even before the Lliastoeyst enters
the uterus!, and that Il}' the time j:||I|];|.n[;|.t'|un i i progress the
entmlermie vesicle is complete. With the colargement of the embryo
and the concomitant expansion of the smnion and spread of the

! Thia §a pomrew bt earlicr thun it appeaes in Glassophaga sorécina, for Hamle
[|'JJ-5] deserilies n l:];:nlemy-‘t of this ~pecien just l.'rll-e'ril:lg the uterus in which the
crll amasa Jusn not yet differentisted into goefin layers. Inoall wther Lats fur which

deseriptiens are availalde the svum cnters the aterus in the solid mecula stage
{tf. W irnaate E]g‘-il-]:l.
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Fig. 5. Semischematie drawing of the chorionic vesicle of Desmadus rotundus during
no ewcly stage in the formatien of the placenta, showing the relations of the fetal
mtm—l‘lrﬂnl‘ ﬂ.l'l.d ﬂ.!«!«DL’J‘ﬂ.!ﬂd l.l.lr'.'l'i'n¢ kiruclurea. T'."I.ﬂ. t.hic‘kﬂﬂ_{d trﬂphﬂhtibt {.u-.}
adjacent to the desidua basalis {d. bas) marks 1he site of the discoidal placents.
The spaces within it (mat. bl, sp) are matcroal Bleod vessels which have been
tup;ulfe:ﬂ ]:-1; L]:c pm]:ifnru.t:ing 'I.:'np|:|-oh].:|s|1.5c :l_}'nn:.:,-ﬁum. T'b-e c}'tulruphnhh,gl. i3 mok
indicated, but moy be secn at this stuge in fig. Z4. The thickened entadermal segment
benenath the embiryenic dise marks the area of entodermal peoliferation of mesablast
~nee nlra fig, 19, A primitive streak bod enly just Degun to be organized in this
specimen, s that all of the mesghlastic clements shown (smell dets subitending
h'l:lpf.lbb]-ﬁ!-t and :m].l:"_.'l.'-ni.t r]i.-tn] waore prncnn'-:ll:l:ly fﬁrm{:ﬂ I'mm ul.'hgr BOALECER {soﬂ
text), AOL cav., fimniotic cavity; d. cap., decidun capsularis; n. r., necrotic zone;
ut, CAY., uberine cavitys y-2. cave yolk sac cavity,

exocoelom the eriginally spherical yolk sae is progressively infolded,
its embryonic half being invaginated into the abembryonic half, so
that the yolk eac cavity becomes reduced to a mere crescentic slit.
Onee the invagination is completed, which it ie relatively carly in
ﬂevelcpmcut. the ]Juundury between Invaginntnd and un[!wnginatud
gegmente permanently lies at, or just heneath, the margin of the
disenidal Placauta {ﬁgn, 5, 'ﬁl, E]. This huuudary also rnughiy demar-
cates the position of the maximum lateral extension of the extra-
embryonic mesoderm, and accordingly the most peripheral limit of
the exocoelom. Beyond this fold the entoderm of the yolk sae ie
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separated from the trophoblast of the abemmbryonic half of the chor-
ionie wvesicle only by Reichert's membroane, so that there exists sm
extensive, permanent, hilaminar omphalopleure.

It i= obvious from these rcIatiﬁnEhipﬁ that only the embryonie,
invnginnted segment of the }'u.!k sae, which alone is invested with
mesoderm, becomes vascularized. Blood islands seem not to develop
appreciably within it before the primitive streak begins to form, but
onece initiated the differentiation of the vitelline vasceular elements is
rapid, for a presomite embryo with a still-organizing primitive streak
already shows an extensive development of blood cells and endo-
thelium within the wall of the yolk eae.

Concomitantly with the wvascularization of the invaginating
portion of the yolk sae, the entodermal cells of this segment becoms
markedly lypertrophied (figs. 21, 42), assuming a evhoidal or
columnar form. This is in striking contrast to the entodermal cells
of the avascular hilaminar omphalapleure, which not ooly do oot
hypertrophy, but become so attenuated as to he at times difficult te
identify (fig. 41). Hypertrophy of the entodermal eells of the vascul-
arized qut.imm of the '_lm'[]: sac is & gnntralizcd Phnnnmcnun in bats,
and has been obeerved in all species for which adequate descriptions
of the yolk sac are available (ef. Wimsart [1944, 1945, ITMO]). On the
other hand, in Desmodies rotundus, and probably alio in the Phyllosto-
matidae, the steiking hypertrophy of the mesothelial cells facing the
exoeoelom in the vaseularized sezment of the yolk sae which occurs
in the vespertilionid hat Mystis tucifugus (Wimsan [1943, 1949]) is
sbsent, o morphelogical difference between the yolk saca of the two
specics which no doubt has some physiological basis,

In the nng]i: of the }'n]k sac near the |nztrg,]:1 of the phcenm Ty
vecasionally be eeen in sections what appear to be short splanchne-
plewrie villi proteuding into the yolk sac cavity, Wislerki and Fawcett
[1941] interpret similar structures in the phylostomid bat drtibeus
Jamaicensis as true villi, and althongh Hamletr [1935] does not mention
them in Glossophoga sarieina, villus-like structures can be scen at the
same place in his fig. 34,

While Reichert's membrane (figs. 41, 48) is probably not peculiaz
to Desmodus, its presence seems not to have heen noted heretofore
in any Chiropteran. It is definitely absent in the vespertilionid bat
Myaris lecifugus (personal observation), ond the fact that its presence
it oot mentioned in descriptions of other hats which have boen
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carefully studied suggests that it might generally he abzent among the
Chiroptera. It is somewhat surprising, in view of the close r{',luﬁonsl:l.ip
of Desmadus rotundus and the phyllostomid bate, and their Paralld
course of developrment, that neither Hamlert [1935], nor Wislocki and
Fuweett [171] mentien the presence of Reicherss membrane in
Clossophage sorrcing and Artibews jomaicensis respectively. Tt is evi
dent, however, that the latter authors overlooked the structure
hecawse it may be plainly seen in their fig. 6, lying hetween entoderm
and tropholdast, The staining characteristics of Refclert’s membrane
in Desmodas are similar to those of the corresponding membrane of
rodents | Wislecki, Deane and Dempsey [1046], Wislocki and Padylula
[1953] and shrews {Wislocki aml Wimsare [147]). Tt seems probable
that the membrane bas a similar chemical constitution in all of the
speeies deseribed.

In the preceding seetion it was stated that although the source
of the earliest mesoderm was not determined, there can be little
doubt that the entodernm gives rise to mesoderm in later stages. The
process heeomes evident shortly after implantation is completed, and
overlaps in time the formation of the primitive streak and the prelia
feration by it of secondary mesederm, The proliferation of mesoderm
by the yolk sac cutedenin oecurs about the entire margin of the
embryonic dise, with the possille exception of the area hinmediately
hehind the primi.tivc ﬁtre;:k, Lt it is most prc:m:unccd ¢ A CET 1‘.]1-13
anterior end of the dise, The process resembiles in every respeet that
deseribed by Hamlene [1933] in r}fr:u.-c.mfjhui.ja sarfeina anil the reader 1s
referred to Ilamlent™s paper for details. The proliferative zone in
Degmedus rotandus, with it thickened entoderm and stellate mesen-
chyme-like eclls, is illustrated in figs. 5 and 19,

In concluding this deseription of the volk sae of the vampire hat
it is desiralle, for purposes of perspective, to compare briefly vitels
Iopenesis in Desmodus rotundus with the process in otler Chiroptera.
Both similarities and dissinilarities are noted, In all bats thus far
deserilied the yolk sac remains large, viable and presumably functional
throughout gestation. All species likewise display an “incomplete
inversion”, in that the embryenic bolfof the yolk sacis Fr{:asml h}r the
expanding amnion into the abembryonic half, but there is no dis-
lntcgrutirm of the uht:nhryani: nmp!m](up]cu_re, and henee no appar-
tunity for contact between the vascularized invaginated sepment and
the uterine tissues, ITypertrophy of the entodermal cells of the vascu-
lose appears olso to oceur 1o all species of bats,
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Fig. 6. Schemutic representation of the definitive arrangement of the fetal mem-
brunes and plocenta of Desmodus retwedis, Jole the cxtensive Biliminar omplale-
pleure awd the invaginetion of the ond of 1he volk sac by the amuion. The narrow
space between the entoderm and trophoblact of the hilaminar omplalopleure
morks the sitn af Reichert's membrane (=re ol figs, 46, 483 The spoces Inbeled
:,-Q'Ik BRC q_-,:_-.-\ri.L:.- and cxnc\{?t'lnm nre *'IE‘FH”"'W"IH pnd in life are urﬂy publ'u'l.i.ni[y
present. for the amnion, vasculur splanchnaplenre and Lilaminar omphalapleure
are ardisarily in centact with one anolhicr. am cav., ampistic cavity; bilom.
ﬂr]:l]:-il.... bilaminnr n:L1[|1:a1u]1tL'uTtl CEDC., rxul‘ui':ll:lu il v, umbilical "-'E!!".'l!;
ut, g, wterine gleads vit, v, vitelline vesselsy yos,eave, cnvity of yolk saei yon. apls
splunchnopleurs of yolk sne.

Dn the other hand, with respect to such things as the extent of
investment of the yolk sae by mesoderm, the relative extent of the
area vasculesa, the degree to which the exocoelom invades the ab-
embryonic half of the chorionic vesicle and frees the wall of the yolk
sac (splanchnopleare] from the trophectoderm {snmatopleure), and
the histology of the yolk sac splanchnopleure, three distinct trends
may be recognized in the Chiroptera, The first, und possibly the most
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primitive, is that found in Desmodes retundus and the Phyllosto-
matidae, in which mesoderm, area vaseuloza and exocoelom extend
no further than the equatorial region of the chorionic vesicle, thereby
leaving an extensive, permanent, avascular bilaminar amphalopleure,

The second eondition, which is illustrated by the common
vespertilionid bats (cf. Wimsatt [1945]), is one in which the me soderm
eventually invests the yolk sac completely, converting the bilaminar
cmnphalopleure of ecarlier stages into a trilaminar structure. The
exococlom extends nearly to the abembryonic pole of the vesicle, but
normally does not quite complete the separation of the entire yaolk
gac from the chorien, so that a small trilaminar emphalopleuric
epgment persists until term, In this condition the area vasculosa is
much more extensive than in the preceding one, and correspondingly,
the arca of hypertrophicd entodermal cells is relatively greater. In
the vespertilionid bats alse, the mesothelial cells of the yolk sae
gplanchnoplenre facing the execoelom undergo a pronounced hyper-
trophy and funetivnal specialization (cf. Wimsat [1945 and 1949])
not ohserved in the Desmodontidae and Phvllostomatidae. The vitel-
line circulation does not extend into the persistent trilaminar
smphalopleure, but the latter may be invaded to some extent by
allantvic vessels { Fimsate [1945]).

The third condition, and perhaps the most specialized from a
functional standpoint, is that which abtains in the Megachiroptera—
the old world fruit bats of the family Preropidac (ef. Maghe [1951] for
details and literature), and pessibly in at least three microchiropter-
ans, Taphozoas longimanus of the family Emballonuridae (Gopala-
Erishna, unpublicheds eited by Moghe [1951]) Tadarida cynocephala,
of the Molossidae (personal observations), snd Rhiropoma kinneari
of the Rlinopomatidae (Srivestava [1952]). The entodermal volk rac
becomes entirely enclosed in mesodenin, as in the Vespertilionidne,
Lut the extension of the exococlom eventually separates the wall of
the volk sac completely from the chorion permitting the whale yolk
tac to hang free in the exocoelomic space. As might be anticipated
under these conditions, vascularization of the vesicle by the vitelline
vessels is complete. But the most striking characteristic of vitello-
genesis in the Megachiroptera, which has been noted by several
authors {ef. Moghe [1951] for literature), is the remarkable trans-
formation of the collapsed, preatly folded vesicle into a compaet’
bighly vaseular gland-like structure the appearance of which has
led Sprenkel [1932] to conclude that the organ is converted into a
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gland of internal secretion. The lumen is ebliterated and the hyper-
trophied entodermal cells become rearranged into acinous groups of
irrepular size completely surrounded by a lovse embryonic connective
tiesue. The mesothelial colls of the exococlomic surface of the trans-
formed vesicle show no structural specialization, at leact in later
stages (personal observation), Rebin [1881] illustrates clearly in his
fig. 57 the gross appearance of such a transformed yolk sacin Preropus,
but altheugh Sprenkel [1932] and Moghe [1951] cach present a
photomicrograph of a section of the yolk sae, these are so poor as to
comvey no clear impression of its histological erganization. According-
ly, I present in fig. 22 a phetomicrograph of a section of the trams-
formed yolk sac of a specimen of Pteropus (species unknown)' upon
which the above brief description is based. Nothing is known at
present concerning the functional significance of this unusual and
interesting transformation of the yolk sac in the Megachiroptera {or
the 3 microchiropterans mentioned abiove), and a fascinating histo-
physiclogical problem awaits folution by someone in a position to
obitain sufficient {resh material.

Allantois: Although my specimens of Desmodus rotundus span
fairly well the period of gestation I was unable to find in any of them
a trace of an allantois or allantoie rudiment. This suggests that the
allantois is small, non-vesicular and transient. It is probable that the
formation and fate of the allantois in Desmodus parallels the history of
the allantois in the phyllostomid Lat Glessoplaga sericina descrilied by
Huamletr [1935], which the vampire Lat so closely resembles in practis
cally all other aspects of its development. In Glossoplaga soricing
the allantois arises as a tubular diverticulum within a body stalk in
an analagous way to its formation in primates, but it appears later
in develspment and assumes a much greater relative length, Acco rding
to Ifamletr [1935] there is no evidence of an allantais in a G-semite,
1 mm-long embryo, but it bas already attained maximum relative
size in an embryo of 2.3 mm. The allantois of this epecimen is tubular,
runs through the cord {1 mm in length) and turss Jaterally to extend
pver the face of the placenta another .75 mm. The placental end
branches several times, but is everywhere quite narrow. The portion
within the cord is reduced to a solid strand. The degeneration of
the allanteis is exceedingly rapid. Already, in a 2.7 mum embryo
“_ .the extraemhryonic allanteic stalk has disappeared except in the
base of the cord. .. and as two or three short, isolated tubules in the

1 Obtoined through the couctesy of D, Grarge B. Wisloeki.
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sub-placental mesenchyme™ [Homletr [1935], P 344). In a 4.0 mm
embrvo only the umbilical portion remained, but even this had
dizappeared in an embryo of 6.5 mm.

It is pertinent to recall heee that the allantols is known Lo attain
searcely more than a rudimentary development in any bat thus far
described. It does appear later in development, achieve greater
prominence, and persists somewhat longer in vespertilionid bats than
in the Phvllostomatidae, but even in the Vespentilionidae the distal
end of the rudiment expuands only elightly to form a transient,
flattened sac embedded in the mesenchvme beneath the fetal surface
of the dizcoidal placenta. The initial development and definitive size
of the allanteis of the vespeetilionid bat Myotes Ineifugus are illustrat-
ed in figures 11 and 5 of a paper by Wimsan [1945] deseribing the
placentation of rhis species.

Umbilical cord: The wmbilical cord of the De:modu: embrve
is straight aod relatively short; in a fetus at full term meazuring 41
mm crown-rump it has a total length of only 21 mm, The vessels of
the corid describe at most no nore thao one full spiral in their course
theough it, and the same complement of vessels is found Ehmug]mut its
lemgth, This consi=ts at term of 2 umbilical arteries, one nmbilical
vein, and one vitelline artery and vein, the last named Leing appreei-
ably smaller in diameter than the wmbilical vessels (fig. 23}, This
definitive complement of vessels is established relatively early in
development, pechaps before mid-gestation, for it s aleeady apparent
in the cord of a 15 mm embrye. The stages available to me do not
reveal the fate of the missing vitelline artery, vitelline vein and um-
bilical vein.

In the youngest specimen of which T possess sections of the cord
15 mun eanbeyo) there is no trace of either an sllantoic or a yelk =talk,
to I am unable to indicate at what stage of development these struce
tures L[J':-:l.p]m.'Lr. It is ]1:c.¢um¢r[, however, that thc}' are lost rl:]u.ti'..‘cl}'
early, for in the phyllostoanid bat, Clossephage soricina, which Des-
modus rotundus otherwize resembles in its :Eat'cl(upmeur, the cntire
allantele rudiment had completely disappeared in embryos of 6.5 mm,

atl the yolk stalk was no longer present in an embryve of 2.5 man
(Homletr [1935]).

Yolk sac pﬁ'rmn talion.

Massman [1937] hos distinguizhed three types of yolk sac placentas
in mumnmals: 8) the non-vascular yolk sac placeota, characterized
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morphologieally by an apposition or fusion between the bilaminar
mul'rha!np]curc and the endometrium; b the vazeular chorio-vitelline
iu'l;tccnta, consisting of appos e vascularized trilaminar mnl'rhalﬂp]curc
and endometeinm: and ) the inverted volk sae placenta which is
further subdivided into twoe types—complete, and incomplete: the first
conzists of the vaseular embryonic segment of the volk sac inverted
against the uterine tissucs—a condition made possible by the dis-
appearance of the intervening abembryonic omphalopleurie segment;
the second consists of the vascularized embryonie segment of the
\::-!k sac inverted against the prerzizlent lalarminar ¢11!E=]I11r|p1|:um,
which is in turn a]‘rpn};rd to, or fused with, the uterine tissues,. In
certain higher rodents there is a tendeney for these several types of
volk sae placentas to succeed one apother in entogenctie development,
the complete type of inverted yolk sae placenta representing the de-
finitive condition. Tn other mammals the incomplete ty I”5' of inverted
volk sac placenta may represent the definitive typel, i

Spme ferm of yolk sae placentation is characteristic of all bats
thus far jovestigated, Tn the Megachiroptera {(Preropus giganteus,
Magha [1931]) it i= @ transient structure, and is obliterated about
mid-gestation by the extension of the exoeoclon which completely
separates the vascularized yolk sac wall {planchuoplenre) from the
chotion [somatopleure), Thus the yolk sac placenta of Pteropus
consists first of an extensive bilaminar omphalopleure apposed to the
endometrinm  (non-vasenlar volk sac placenta), and sobsequently,
in consequence of the spread of the extra-cmbryonie mesoderm and

¥ The classificativn of yolk-zac placentos proposed by Massman [1937] has
gained universal acecplanee because ik pepresents a convenirnl and abbreviated
rmeans of indicating specificipterrelationships between the yolk 2ae, clorion and endo-
eoetrinm. 1t iz Em,-.m!, hawever, 1:-:|.li.|.'r'|:.-' wn |:|:|1:-|.'E||.|v|'|'|-"li.'\_it.'|'| criteria, nnd ﬂfl]r\' nt this
fevel can it Bbe defended at present, for it has no demos-trated physiological value.
There van be no question that in many mammals e yolk sae placenta is of greot
functional ioportance during part, or oll of pregaancy, but g alse troe that a
single morphological type of volk sae placenta may vary in degree, time and
q|_|;|'|jt}' ol fwnetion from one mammal to anotleer, o from ooc stapge of g{‘“ﬂﬁm‘l
1o the next, differences which the clnssification in general use does not redect.
From the standpeint of physiology, the yolk sac placenta has ceceived leas attention
and is much less well undesstood than the allantaic p!:n-nl!n. Te is |:-I.'L'-|!Iu|!r'|h how-
pver, that 1he signifiennt fodings of Brambell and his colleagues (of, Brambell,
Hemmings and lenderson [['}I.’.\'I E} which are based upon an t-xptrim-:m:-] :Ihl-d}' af
tlee Inverted yelk sne placenta of the cabbit, amd revenl the selective involvement
af this organ in the immunization geactions of the forws, will stimulate mch-
needed studies of the comparative phyeiclogy of the yelk sac placesta.
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area vasculosa, a chorio-vitelline placenta. The latter is shortlived,
however, and probably attain: no great {functional importance.

Among the Microchiroptera an analagous condition is observed in
the Molossidae, except that here a hilaminar omphalopleure i= present
only during the carly postelmplantation period (Hamlenr [1934],
Mossman [1937], and the choriovitelline placenta becomes highly
developed. Tn Tadarida cyrecephala, for example, it is characterized
Ly illi up to the limb-bud stage [ Fassman [1937]), Even before mid-
term, however, the spn:ad of the exocoelom severs all connections
between the volk-sac wall and the chorion, and there iz therefore ne
volk sac placenta during the latter half of gestation.

In the Vespertihonidae, the most widely investigated family of
the Microchiroptera, the volk eae placenta consists successively of a
non-vascular volk sac placenta, a very temporary and relatively
inconspicucus choriosvitelline placenta, and a small (in area), per-
manent, nopsvascular trilaminar cmnphalopleure of doubtful placeatal
significance | Wimsaw [19453], Gopalakrishna [1930a]). Meszman [1937)
has claimed that vespertilionid hats possess an incomplete type of
inverted volk sae placenta, Wimsan [1945] questions this view oo the
g:n:ruu.di that if we adhere to the niual definition [ihut. of Muassman
[1937]), a p]atental rn!ztiﬂn:-]ﬁp does not exist in instances where the
invaginated vascularized roof of the volk-sac does not either fuse with
the persistent abembryonic emphalopleure of come directly in contact
with the endometrinm through disappearance of the intervening
portion of the gmphalopleure, Vespertilionid bats have an invaginated
volk sac roof, but sioee this does not fusze with the peezistent omphalos
pleure, they have no inverted volk sac placenta. In another family of
}I'Lcmfhimptcra, the Mepadermatidae, yolk sac placﬂ:lntian Appears
to resemble that of the Yespertilivnidae (Gopalakrishnea [19500]).

Although neither Hamlere [1933], nor Wislocki and Fawcetr [1941]
mention }'nfk sac plactnlntinn a5 such in the two spcnicn of phy]loa-
tomid bats which they investigated, it is guite apparent from their
llustrations that conditions in the Phvllostomatidae closely parallel
thote now to be dezeribed in the vampire hat, Desmodus rotundus. In
these closely related families (Phyllostamatidae and Desmodontidas)
the welk sae placentation i2 in one senie more primitlive, and at the
same lime more permanent, than in any other bat vet described, Iris
more primitive in that the extra-embryonic mesederm never completely
invests the volk sac—indeed never advances bevond the margin of
the placental dise. {of. p. 298 and figs. 6, 21)—with the result that there
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exists an extensive, permanent, non-vaseular bilaminar omphalopleure
which iz tightly fused at first with the overlyving decidua eapsularis,
and later, after the disappearance of the capsularis, with the parietal
decidua. For mest of the gestation period, therefore, Desmodus
rotundus {and the phyllostomid bats) possesses an extensive, funetional,
nen-vascular volk sae placenta. In the later phases of pestation the
expansion of the amnion passively presses the invaginated yolk sae
ronf [vascularized splanchnopleure} tightly against the hilaminar
omphaloplenre over most of its surface {fig, 47}, 2o that the former be-
comes for all practical purposes “Pused™ with the latter, and an
“inrmnplttn” tvpe of inverted volk-sae 1r]-‘!f‘tnta may be gaid to
exizt. A chorio-vitelline placenta never is formed in Desmodus ratundus,
nor in the phyllostomid bats, for the extras-embryonic mesoderm never
extends beyond the margin of the allantoic placental dise, and there is,
therefore, no vaseular trilaminar cmpholoplenre, which is, by de-
finition, the fetal component of the choriovitelline placenta.

It is thus seen, insummacy, that yolk sac placentation in Desmodus
roturndus {and p’!:}'ligﬁtnmid Lats) reveals three distinguishing features
in comparizon with other bats: a) the volk sae placenta is perimanent,
and through most of gestation is of the mon-vaseular type; b) an
incomplete type of inverted yolk sac placenta, as marphologically
defined by Mossman [1937] is sl:pen‘eni:nﬂ}' established in late
pestation; and ¢] there is no chorio-vitelline p]accnta.

Concerning the physiology of the yolk sae placenta of Desmodus
rotundus very little can he deduced merely on the basis of histological
examination, That it plays a role in the progressive histolytic des-
truction of most of the parictal endometrivin seems obvious, and it
may probably be assumed that the nonwvascular omphalopleure has
an ahsorptive function, materials being passed through the omphale-
pleure into the yolk sac eavity, whenee they might le ahsorbed
by the hypertrephicd entodermal cells of the vaseular eplancho-
plenre and T,ra:m—:pnrted to the fetus via the vitelling circulation. In
late pregnancy, when the ap]anc'hnnptcure is adherent to the inner
surface of the nmpha‘[t:l'r]u::urc, the route of transfer would be the same,
except absorbed materials would not traverse a yolk sac cavity. The
extent to which such transfee actually oceurs, and if it does, the nature
of the substances involved, are at precent unknown.

The pessibility also exists, albeit supported only by indirect and
inconclusive evidence, that in bats the bypertrophied entodermal cells
of the vascularized yolk sac splanchoopleure may have in addition
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a seeretory funetion, which would involve the elaboration of a substance
that might be conveved to the fetus via the wvitelline circulation.
Wimsatt [1948] bas shown that in the hypertrophied entodermal cells
of the wvascular splanchoopleure of the vespertilionid bat Myatis
lucifugus the Golgl element lie: beneath the nuclews, adjacent to the
basement membrane, rather than in the apical cytoplasm facing the
volk sac cavity, Thiz is in general contrary to the position of the Golgi
element in other absorptive epithelia (e.g. the intestinal epithelium).
O the other hand, in known secretory epithelia (e, 2, the panereatic
acinus) the Golgi element lies nearest the pole of the cell at which
secretory dizehatge occurs. To the extent that the position of the
Colgl element bears the above constant relations to the functional
polarization of the cecretory or absarptive cells, the basal position of
the Golgi element in the entodermal cells of the yvolk sae splanchno-
pleure of the bat could reflect a secretory function, and indicate the
direction of discharpe of the secretion, The existence of a seeretory
function is further suggested by the peculiar fate of the volk sacin the
Megachiroptera, and possibly certain Microchiroptera, in which, as
-'1[1'0-‘111}' deseribed, the volk sac is transformed into a =alid, vascular,
gland-like orzan to which some authars have atteibuted an endocrine
significance,

It iz not inconceivable that the bvpertrophiced entodermal cells of
the vascular splanchnoploure of the majority of bats postess some of
the physiclogical properties of those of the yolk sae of the Mega-
chiroptera, including cecretion, if the volk sae of megachiropterans is
indeed secretory. It must be reequphasized, however, that the proposed
secretory function of the yolk sac is purely byvpotletical, for there has
as yet been no extological characterization of a secretory product, nor
any experimental proof that secretion actually oceurs. The work of
Brambell, Hemmings and Henderson [1951] which has unequivocally
demonstrated the absorptive capacities of the volk :ac of at least oue
mammal, the rablit, remains to my koowledge the anly conclusive
demonstration of the physiclogical role of a mammalion volk sac
placenta.

Allantoie Placentation.

The definitive choriv-allantoie placenta of Desmodus ratundus is
a fleshy dizeoidal structure which is attached by a bhroad, shallow
pedicle of trophoblastic and decidual tissue to the antimesometrial
wall of the uterus, Its rounded margin is undercut to some extent by
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a fold of the Lilaminar mnphalopleure wl the appasel fnvaginated
~plagclunsplearic cemment of tle }nlL =, the ]mllmlilr_!.' lictwien }':;ik
st s bl and =planchosplewre Wing within the periplacental
Fevess the- d B D ds evilent from theee eelativn=leipes that the disc
verrk=Fitate- 1 ke only =eement of the ehorion wliieh i vaeenlarized ]:r:.'
allantoiv vewselecand that aece--orn allantoie placental strnetures aee
aliment, T latrer respeel Pleserrendees ratndas diflers Frone mionst ot her
brat- {oo gt £ b quu‘rli!iurnilI hiant _”_'n.'ul'r'ri J'ur-a'_ﬁelyu.c] in which a arirdaler:
preriplieral extensdon of the exstra-cals i mesadero amd exocolom
results in the clbnination of the Liliminar canpliakopdenre and the
e=tabili-hment of a somnabepdenrie Cmembicanos elorion w el s
sulimegquently vasenlariel L allantoic wesmels (10 s [ 1HH5]).

Morpliozenesis of the allanide ;qu;ru-ruu. Tov it~ Dnelamerstal asperts
the deselopunent of the phoeenmtal dice in Decmedies roteemredins i <imilar
b tliet of the veepeetilonid Lat Vaotis fucifiezis {W frersan []r}lﬁ-f.
althongh there aee ditferenees in detail. A= Myviti= four major
everlapgring tapes ol develogmient neay e visaalized. The principal
|!1~1.--||=-]-||:u'1|1= al 1he fir=t 1hres ~Lilgfers are |'1||r|E|||-[|.--|'| r;.r;.hﬂ} i L".'H'I:-'
ge-tation anl are seapi-~chenativally represented in fiz, 7w hile those
af 1he fartle ~tage (T B) are prreeiwd oncer the renpaioler of ge-tation,
The ~tage- are as flliw =2 T The initial tuge begins with inplantation
il i- |'1II1I]-]'|"11"I'] :-I'uri't]:\. therenfter. Tt i- olineme lerized [,} e difFren-
trebinn of o =licath of Erophabala-bie -vmey tiam abut 1he crbiryoaie
bemisphiere of the Bactoeva, The srowih of the =vnevtial Laver i
accappanied b marked histolvtie erician of the Justapusel dlevidual
Ti==nar, avns] le prrogressive emselopment o endvanetral veeaels a- the
svien il Liver thickens (lig, 7. -taee T % Bile 1he ~chematie Fe[areseTe
tation of <tage Talepices wecoratele the -ituation in Muvotis Twedfugns
a1 1hi- Stage, in Phesmodus rorpendus tloe initiation of “batyeae 11 :ll'!ll'.L”}'
secier- e Frare 1 b -t r1|'_\1i'.|] |;|.}. er b= the relative prrpartinnes =lawn
i e digenre. prrevaciou-ne-- which i- noabaolet related ta the maore
rapnl annd 1---1|LJ:]4~|--]:\' indes-tial innplantation of the evam in the vamn-
]rirl"' haat,

I The ~eennd tape is characterized Ly the ingeowih inte the
aancutial mantle of <ol evtteaplioblastie cell columns which
nrigiate a- villus-like outgri e ol 1hie Ta-al |':\Iu1rn|p]|n!r|.'|.-1 [ﬁg ;
Voot ITE These colimne, of irregnlar 1ick e, are at fieeg renghly
parallel. bt o con-equenes of Srrepular praliferation aml Lirarrhing
IIIIiI'k]}- |i|." "r"]l‘ HETEES EIT 4 [T T R i-lllr] Ilhiﬂlﬂ'l-i'i\. Fllr”l H | 1Flri'i"-l’]ilr“'u-\.i-llrh'.]

Aata sral, Vol 21, Na, 4 1958 R+
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Frg. 7. Bemi-chematie sepre-entation of the earliee <tages in the development of
the ddiccaidal allantoic ]J!:H‘t'llta of [hasmadas setnndicn. Lre-eription in texi. amm.
cav., amniatic cavity s eviote., evtetraphalibact; mat. B pe, maiternal bland channel

within di=c: sy oo tr., syooytstmphoblast; veo vave, cavity of volk zae,



Tropieal American Vampire Bat Tesmodus ratandus maringe 311

evatem of interconnected extotrophoblastic cords within the =yncytial
ieophobilast. The 1erminal ends of the colimms form hulhous enlarge-
meents which tend 1o coalesce with these of adjacent conds and give rise
toan incomplete plate-like =heet ul ev T roplichlastic coells situated just
within the maternal face of the =vocevtial laver (fiz. 23). The eyto-
tropheblastic cellz are thus separated from the deeidua hazali= only by

a very lengons sheet of svpeviial lrn]ﬂ'ln'lﬂ:ih'l which, however,

dizappears in later stages permitting the eviatroploblastic shell to
vome inte direet contact with the decilua (figs. 8. 26). In these respects
development of the placenta in Desimordus roteeredes differs from that in
the vespertilionid har Myotis lurifizus in which the terminal ends of
the evtotraphoblastic eell colunms do not coalesee ta form a evtotrnpho-
hlastic plate a1 the decidnal face of the placenta,

Fir Semiechematic representation of the -trecture of the delinitive allamuie pluvental di-e of [hesmadas
e !:Il;--.-t'i.il-till-rl i texe. kil ""'F']'-' il mar r||1|lr||..|1l’|‘|'||l.'|:|r1". eyt <h., L] t“HrHll|'ll|1l|.l.hli.l' =helly
el art,, smatermal arkervs mats BlLoepes maternal bloot clannels mat, emid, materaul endartlieligen:
il aet,, umbilical arterss v, eple vasrular splanchnoplonres ves cav, walk wur ravily, Svaeytiol
“apl hlast §a repreernted Dy colial Blark. Fetal ppeeeneles mal clements by <tipple,
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T T the thind stage of placental development. heginning at the
fotal ~ide of the alise amd }lTITf‘L'I"LIiI]F ili‘]’i.ilhq‘i’:ll.i}'. thee soldidd oy LET1 r|r||}|11v
Lla=1ie cords are “haollowed ouan ™ 1|-'_\. T bnvasion o 1hem :'-11_:Irl.l.'.-1'-|:|-
ehivemal tissue, and soon therealter, hranches of the allantoie vessels
(e, Toostaee THL 240, This indiltration dees ot bowever, extend as far
a= The ouler l.').'ll.ﬂ ru]l-]mi-ia:-d i :-»i]l.']L which retains 1= selid eellular
cornpusition 1hroughont pregoaney,

IV, The faurth stage i characterized by proliferation of all fetal
constitient=, the Joss of most ey totrophoblastie eclements exeept thase
ot the peripheral 2l and a concomitant extensive internal histalo-
gival rearrangement. These phenomena, collectively, provide for o
vl ierease of Tometional illil('d'l]til.] ~ueface snd the etalilizhment of
the ddelinitive internal hi-tological crganization of the dise. The dis-
appearance ol the cyvtotropholilis-tie cells sureownding the vaevtio-
l:I'u|lhl|-El|..l:-1il:' tuabules (g, 8} is |=-r||-hii|!||} attrilmtabile, a= in other
ptismal-, To thesr tran=Tormation inte ssuestial trophoblast, for 1he
Latter dissue inereases enorinon=ly during the enbargement of the di-e,
ilnll r"\-ili“"]'li'l' ol (3|‘gl:'ltrr.lliuti ol 1":.'!!1[I||}l|L1|'|a]il-t:'r wrlla wis Tieel ralie
=0 !"Il .IH.E' ak j'ui'!llﬁr |:'1|||..'|"]‘:H'r||'t' 1|th:‘- :_'rll\.\.l]l i,llll! ||1l1'rr|1l.] r.'“rgql“iz.a‘
it sluring =tage IV the placenta changes in groe form from i1s initial
shape of o deep cupale to that of the detinitive thick, Battened dise,

Ceenperad histolugical srgonization of te definitive placeata,

The placenta in s delinitive condition pre-ents a troly Lalsv-
rind e :-rg.‘tlLi:".'.ni-m. |!'l::l|1l|r.|.r;.1i||.|.' tir, bt snaee 1'n:|||1r1:"\ than the
}l|.1l.'l‘l]l.'l al the s |'-]||u'1iii||rti|i Teat _1If.'\'|'.lfflh .I'frJ'J:Jrrrgu.ﬂ. anil v:'1-"-]-il'ltuu.=|}'
different from the orpbaologically simpler Ll rinthine placentas of
-1k :-]II'!"H"‘- u= e cat oand Eilr;: i which the feral t]'llllllill!]il'\-t stnal
mesenchymal tissues are characteristically aeranged in an alternating
“iﬁn'll.'”.i.“-“ }Jiltll'rl]. I|'| !JJ'.""”IIIHK J'I'H?frlf!“."‘. 'lhl" III;H'{"]”“ ‘I"'I:I]'l:-i.:-l_-\- I.Ii. a
vomplicated ani-tonosing =x=tew of highly branchel, remackalily
vonetarted, and ancuri-mic tubules l:.lj..-\-_\lll'_'n‘li.i.I] 1[‘1I|:-]I|.|]i]jl.1-| withinwhich
dare “'.:l]'l1ﬂ|.]||.“| I!:I‘l' ||||'|.t|"r:a'.| IIII':II':I':] "-EI“I'I"‘-. .ilrlil "-urrill,l[i{lilju' 1"‘!' lujrl]ll:"- a
no less complicated continuous =v=lem of Betal mesenclv el tiaaie and
brasclang allantaic capillarics {fig=. B, % 3000 The =vnevtial tulmles
1'I!1|||!ri"l:' heee greater bulk of the III.E.L'!'I:I!;I..I timanie, e n:||~-4~;|:||,']1:.'|:::|'.1l
elenent= and Bral veasels being compres~ed inta the narrow spatees Lt -
woeen Eliem I:jit.:. '.J:I.- T vavrlieer el L'|-r|-|m-u1a| =lages the Blid pil=apres
within the sy meytiam are apprecialily larges indivneter on the average,

and wre far Jess numerens aml contorted, than in the delinitive stage.
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The geperal histolugical characteri=tics of the fetal =ynevtium are
shtpnbliar Gor Db oo oithier Loatb= el will pot Jae de=eribed. The vascular
mesenehvimal ti—ue investing the =vnevtial tulioles Bhewise presents
(1 TH] ]H'i'ulinrifir- wr unwenal eell forms, The 1|.Il‘-i.‘:|1n.'.|l‘lt1l|.=|.'| Tiliwil= e for
tle et part of =mall caliber and oo hands were readily lnpreg-
pated b Gomeers = [ PET] ilver oxide methoale Tor reticulinm, and much
.-i!li.r-f..l.l"li'-r.lll:- !-}' f’ufrh.- et bind for reticolim s modified v
Mitehell and Widacki [1933], The Gbrils are most abpdantly con-
centrated about the svoevtinl taboles and the allanteic capillaries
{hpg= 290 300,

The (_1;..j';-r,J._'“rr,.ru_-s?r'q' sheefl. A lamina of L I1|I:T|r|rilqrhT'.'l‘-l FHIRPAT
alile 1o that which in [hespodies rotiendus separates the svreytial
compunent= of the placental dize fram the decidua basalis has not to
b led e Ly descrilaed b any other bat, Trappears 1 carrespoanl
1 o =inilae estetrephobla-tic hell o the linin placenta | Wislacke
anad Bermert [P0 The <hell in the sampine al is Lvrgnina of irreg-
abar thickpe but i~ wsially Lest developed nearer the contral fegion
of the pedicle which attacles e dise 10 ke wteras, O the placental
ciele it i~ contiowous with the ostotrophablastic Tonine investing the
svacd Lial tulabes Lefire this Liver disappears. The ~lwell i pre et rated
b the maternal vessels passing hetween the endvmetriion and the
plavental dise. waod abom them Feeens enfl= of cviotiaphehla- which
fllw the vessels @ =lort distanee boah into the dise and e the
el Tar-ali=, It - aprpaEent that 1he eells of the I!r-.-pl:lnh'ﬂ.—d‘ir =haell
perform st Tea-t Daa impartant Tunetions. Nt only e they capable of
1-'\-|-r|-i|ié: M ]pr||'[g'-|nl.\ |_.|1 il!ll.lll:'[.-ll" .Jill’l'l t]]'. l'l‘l_l‘l"ll\.“1 ‘]t"l'iillll‘l H l'llll'-.r]}
nunife-tes b thie ddi-oalution of decibial el and filiers at theie plane
ol junction (o 26), Toat then alew provisle Toe pla wental zrowth Ly
Serving we @ permanen cernvinal Led for the elaburation of new
~w e Hal trophialdast. Sleeve-like prroshinpating. ol evney iy emwrape
Pt the Lirger peenetraling praternal vessels exteml Into the =hell
culistanee Tovorad the level of the regular svneytial tubudes. Tn addi-
tivar, there apgeear heee ol there withio the shell i=olated muasees of
-\'[|1'x1i;.|.] ‘t]’||]|-l||.|]:1'1\l_ pran=t o which lie contipgaes to thae erplothelinm
ul Elq nelrating vee-e |~ {i;.u e _.] Lt =iemme oof whiiehs are scattered at
r‘|_n1|_1||:|'| RE LT PP 1l ¢ h) t:_nl,;r:ri:||.1||; | w=tie eelles 1o =eeans cleae that after il
-\[r:.l:|pl hiella~ ||::|-|..-e--~|::|r|_|-I the =vne xru:] tubules within the dise has
di-appeareil. the el ol the teaphobdastie ~hell eontinne W proy ide @
BT g :-|. N }1||I1|l fur 1h1‘ A SLIC T I|||. Itl'h|} l’--rnu-l !rllrml L L L]
at the decidual face of the dise as the latter continues 1o thicken.
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The ferer stractere of the plucental barrier. 1 Bave <tateld in the
iiraluction that the alloovic placenta of Desmodes rotendus has
an emalotheliochorial =trmetare. This is |.'11r|1r.'||.‘:|.' T statement T ormgde
in an earlier abetrwet (Wit 19300 that the plaeenta s of the
bemarhorial variety, and it ala fails 1o aceonl with the prevailing
cane g oo nf-]rlq'u'vnhl-] structore i §he 1||.'.Lj1|t’ill1.' of hat=, in which a

bemachoriad eomlition has been deseribaed, T1ois therefone BeCess ey
l1| fll‘l"‘-!"l!l Jl:l 1!"'1‘|| 1|‘“' 1'1|'il'!|'11|'t! IJJI-TF" \‘uhll'i] 1FH" II“""-1']'|I I'\"::III".Ill‘CiHII
vaneerming The enilotbeliveborise] patare of the larrier i Desmadns
rotundus i= hased, :

Fign

the =tractare of the Torrier in the vampire bat b erreibatabde to twe

an =it ab the ookeet that the earlior =i te rp et it of

thinp=, the ~tructural peeenabiarities of the epilatlelial membeaoe within
the ~vaevtial tulwbes, and the wee of routioe “oversight™ staining
prrovedures feop l“‘luil|lr.‘t}|ili wid ewesin) which do pot di=eriminate
L'll';iFl}' batwern the maternal 1'I]1|:H|IJI"I:I.I[I'| ;,lnli T u|;|||.|~rf_l.|'njg Vis=p=
ol the |?]iI1'I'II1:JI learrier. Unbike the neternal 1-]1r]||.lhq-|i|.|"| in |I;|4.-
eralat belinehorial placentas ol sweb Tors as the et (W Fsdorks wml
“J'J.ujﬂi-_\' []'} “:ls_:l amil slorew { W Gnsart el 5 <leely ||,‘Jﬁ:”. which bie-
comes appreciably thickened and clirmophilic, that of Deseadees
rodvendus e hin aml aclirematic, Avterpts o stain it selectively,
inwcluding ~taining with aeid (Orange ) and basie (Gdidine Tue (3}
dyes over a venge of pl (method of Simgee [1952]), were gonerally
un=necv==ful, Furthermaore, wheres 1he ot helial woeled in thie et
aned shees are mnerons, roneded and conspiewous, those of Desmodies
eotundics Tevwme doereasingly sparsebe fistrilted  ae tevelupment
!Irlll'!'i"li"-. anil de the defininive =~ R Fllilr'i""lﬂ ACCLEr ull.]:.-' il VEEY
witle intervils = that w-ually miany sections of tubnles st hie
!lili;_"!'rlt]:l. el Lol LR B rnllllr]. Th-ir rrl'-:a'l_:uilir::n i= renederedd
1B e dilienlt in erdinary preparations becanse many of then
hecsme enlarged sl ronmled and aee easiby comfused with the baalpring
nucled of the adjaeent syneytial trophollast, The ineecasing carcity of
mateenal endmthelial nuelei in suceessively aliler placentas in com-
Bination with the Geibure of the cndotheliol membrase o thicken
sapgre~t= that the inercase in placental surfiee = acammpamiegd by a
kel =tretebing of the eodetbelial membrane witbaoot apperecialde
Ttereinent of 4'}H||:]:I.:-|||., Ton view of thes aleeve eom=icdderations it is mat
surprising that the enduthelinm was ovecluked nitially in Desmodos
rodeenefis, and e than likely inother species of Bats as 1 <hall attempl
Lis :‘-]lli“ l']."i"“'}t‘_"rﬂ.,
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P Platomiv aphe- al the allanteie plavental Talo einthoal Thespedis reatianddus
e teren, Baoth seetiogs were stained by the Yo WwaaseHatcbkies PAS procedure.
Fiebil &% shoalb b coemngrared witle g 36, En el 4 ooelei (nd uf the nrateraal
et lelinme are visthle, bt oo Tagpen 10 le preesecnd i e meanterral Dalisiad
pramsazems s fougoefl fiell B The theee arrow - in fieldl & insbicare, Trom bep B
Bttssin respreetivelyy sy ey bial repluddast, PAS-paitive poneeellolar neerbirane
v beidde thie -\-}1tl':h1illlll.., sl Ul e Ii-||1:'|-||| vl s e rnal epslod laelinan w hich lies
wipeett heis pwenaberane. Do ficld Tk she I A S puasitive menlwame = inddicated by wn
arre ared e e rmosst calathelial Bing i sisibile inenest of the marterml Tabood

wpares () £, fetal mesenehsanal e o (IS,

|||.||-r|:--|i:||=_|h|:». rr:ullgh e r!i-run'l’}' vl e eandot feelial |i|l.'-lr|.;: il 1he
svnential tulmlbe in the sampire Bt eesilted initinlly not Trome the
direet olmeevating of 16 Tt st ber i eomeeue e of The theepniesn =t o
al aovery thin bascment membicane upon which it rest= aml which
innedistely separate s 3t framm e svnes tintropbiebibi=t, This membrane
e b staineed o highly seleetive mannes (viile infra), and by virte
af the <haepe contris provided in sueh selestively stained preparations,
a thin, Tt ewalbe memalar Taminag of evtoplzn ean be ceen lying
st e basement membrane inomoest o the -}ru'}'liﬂl vl les
I:li!:". Q. a4, 3H, ]2]\ "hh”l'l-'h i b el s ol i.'llli'nill.‘l'lil in the
vl orees, 1= i= the paoternal emlotlelinom, sl Bts scaree pueled

can b :|'1-:|.1|i]:.' identifies] when found in 1 =|Il‘i'iEI1 E!Ft'il-‘lf-‘tti“!lh Jz-
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vanse they too oceor on The Fuminal =ide of the baecment membrane
1|f:l|ru:-i'|4*. fromn the nucler of the feal = rl."!.'li':l!ﬂ [rll_[:.. o, AR, Ya).

The ba=ement membieine which separates the maternal enedo-
theliomn Trom the syoevtial trophoblast s variably developed in
pabules of difTerent siae, ot il s charaeteri=tic of all of them, Tt s
Eleincke=t ond reaiest IIH.IIHiI:H'-I'Ii in thela rger bibesen] vasmsesls oof 1 b |J]'.!l'¢:[ltil.]
iz (lig=c 28, 30, whenee B dimdnishes 0o exeeedingly thing bt
___!.“"F,]}- "!,.]i”,.““.,[ reeern ko in thie :-:|||_;|.“.m‘ Taabsnelis= I:!-IHF.. f).-s,_f}ll:}.
Wt ber the laver in uesion s el liaratid ]r_x the syneytial trapho-
Blast. the maternal emlotheliom, or is o residuvam of the origina
ernlometrin] comneetive Hissme whicl =ureoumdal the aternal vissr]s
before Uiy were engillad by the sy nesytum canneal et bae =tantedd with
certainty, bt there i= no aloubit thiat it eepresentadistinet inina aml
]ll’ll].:l.l.]ll}' Tai= evsmnpnieeLive Te=suwe cllinities, e its selective "I""'i"i'::'l-r TiziLi=
tinns e=embde these of basement membrane-amlconneetive lissue stroe-
tures el lere i the bobvs T displa s, Tor exagele, o marked alfininy
foor eertain acid dlves, ing ~tained bright Blne by the aniline blue com-
posient ol e Mallory azan =tain. sl inten=ely green win [tk Bight green
of ke Mereson Uetehroane mistore, Do addition i i stained o breibient
magenta by the =elall reagent as weed in the Mo Masius-Turchliss FPAS
|..r|;-.-i-|h|:-n {fhgs War, 2E) anal Wlix reaection is saliva resistant. T is al
eeandily impregmated witl silver by Gomeri’s [ 1947] silver vinde et Tl
for reticulum (igs, 20, 37) aml s seleetively stained by Gonmords
[ 1940 ] anetlie parmines=ilver procedure for plvesgen and poein {figs. 30,
AL The Totter reaction s wnadlecteed L sihivat, deedivaling hat 1he
semlernme has owenidal copposition, The membirane i e aliffer-
entially stainel @ grevi-l Lhie Tew Wedgert™= resgrein-Toeh=in {fig. 51],
Lot b = taining i= bess intense thaon that of ebastie filiers withian the wall=
ol winbibical arteries i the same sections, The pemlrnne 32 ot
cunsi=lently ~painzed by the Mitehell sond Wislorkin l|’i'| 1 soadilication
ol the P"’.I'" cilvaer anethind for veticubio Bliers, |'l'i||:|]|:| . |!1~]|i|r:|l-i.||:|i2l.'ll._
wnstmimed sections e membesane was aveasionally olecrved e li<play,
Vere aewd vhere, o Giind ]ril'l'rrillg!'rlﬂ'!-

Tl textore of the meibrane, penevally spesaking, = ned i,
Lar Ul Madliry gz and Masson prepaeations it bas elaracteristically
g honrogeremas bvalin appearenee, <imilar to that of Beicherrs wen-
Livses imn the wall of the }'lr']\"iu' |:1.\||i|']|, ill.l'il:ll'll'|i1n}'. it resemlibes
abear e it selective staining reaetions), T Tagger Llned chianmnels where
thee e rmbicane has apprecialde thicknes g il gppeearanes i- nitand

i the PAS and sibver-impregnated seetions, exeept that in pleces
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w Bere the memlrane - Shaveld r-.|:||-r5|'|||i"|1|} i aften A Fe Sormeinolats
el (Fe, 28, 50) amed secasinnally rather coarse Ui e dizeernalbile
within it. Tnn the —enalbee tubades the oeielarime gppears more “fibrous"
i the TPAS aml silver ||r1-]..-.11':|liu:'|=. Lt 1hi= IELY T st dllusiom
re=ulting feorn the extreme thinness of the memrane the =inaller
tulmabes g2 s PRih=ecDion, .-\]||u-;|r;|||rl'- in I;lrig_"rl'lti:ﬂl}-u-rtiuun.l
cmaller tubules sugee-t that the aembrane may be feaesteated, The
faet that the lamina io sque=tion i= sevasienally birefringent suggests,
T ewery 1t QL ey conbain some lilerines elements,

In venelasinn. it mizht D sentioned that the membirne in
e correaqusnd - Gn peeition T Avlieate connmective Teswe lamina
1.-.!1" fa Tie= Bstwoesen 1he st roal erodatlwelina unl Gl ."}!H }'lli:ll:ﬁ in
£l Ell;lc'1'||1::' | FYTRTS | ETTERCT] O 4 T [" fsdoelid aind f.?f-.lrrp.cr“_r I_I‘.l't[!l}. H-}'
1-;|'||;r|ig attenlion in Uheir fig, 5 te s oresiiaal :||';’_'\.]'1|El|li| fibieils apad
precipitate. 7 itaties saine) these anthoees dmply that the e b
itn Dl cal la];n---nt.l, i~ alerivedd Tronn the eandoenetria] conmective fissue,
The apnestion ol it= dberivation in the batow il T o= infeme] el-ewhere.

Fesevelor reledionships ot allanioie glureate, The eli=trilatinm
al the Tetal and maternal Blooml veesels within e placental dize of
Fresmrodus posierdes appeacs Gl similae an peimiple to that eerilusd
in ether bats (I dmseer J1OGS] W 0stacki aned Parerent [T} srend i
by rinthine placentas i general [ Mossrmen avel I isfeldde, |10,
1

Gt surfmere, |m Ling upoa «}m}ll.ﬂ fnve=tanend b the point where

wrge allerent materns il vemsels penetrinte the alise aml s~ T aril t=

ther enter the dise cub-tanee, o their couree vl e alize these
vemerls brenk npinta semalber hranehes whiclane likew i-e predmninunt
'|\ inelininl 1w ard the Soral —arfaes, amd o hieh, ws ||14'-\ Neet ber =ule
|I|\|.l.|t and deerease i diwemeter, Bleaod fnte the smaldler =v-tem of
unoriented sanestial tolaile-. The Latter deain in bors ieta larger
svoes tinmeclat el sinnees pear i abevidnal Geee ol the dise, From
[1|¢--u|~ arize a0 reliteeels Large nmenboer o eleeent weins et Jeave the
dime arver an appreciabde portion al it~ deebdual surface. T the later
Al el greslation tle e da cnbuliviched fota il'l'l';:l.ll:lr Tosbeliar nmat =
(ot s bedonesJ ol oof w el sive- the ingpressian al Taing =ui||_:“|-|l L
H -I'|a:|.|".|.ll' |||'|j|u Livaerss li ool in pnianies real :|rh-|'}'. ill1|| i- |.u|'r|h't|ﬂ- l:]rililll'li
|n M -n:'l:mt' H S -\.-'H‘-||:| of veine,

The allinioie arteries peoetnile e eliee Trony its Tetal aspeet, and
cubabia i it cvaller Brapeles in oo voplementary Faslion tao the
il
Tee Juast wilhiio sl v peen the Tetal =urfaere of the dise, Thas 1he general

pnsntaermand seteries. Tl Laroer Tramebes of the allantoie yeins of eiarsre
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arrangement of the fetal aod maternal ves=cls is <uch that the circa-
Tations within the twa sets of vescels is penerally in opposite direetions,
Tl ]Flil‘-"-ilr['::'f.!jl'i.ll vl of sl an arrangerment i Been disenssed Ln.-
Massman Jrr'rﬁf Felr [P0 aune] Teerer rnﬁ anld Hﬂerrnﬂ []U'l-f_l] and
will ot e analyzed here,

Decidual Memdirenes,

Dveidua capsalires, 1 docidu capcluris of the evmplete type has
bieen decevibed Doy Hlamdett [1935] an Classoplnga soricinn, aml Liv
Wistaeit and Fogeeert [TM1] dn Artibiens fumedeensis, representalives
of twar separate sulidimilios of e Pliy Do=tvanatalae, The Fidjhhilh;“t.\'
that a d.capsnduris is characteristie of the entire cuperfamily Phyllo-
stomatboddea is strengthened Ty the Goding in the present study that

Desmiudus rotundees goissess a d, capsularis, ot Jeast during the carlier

bl of gesvatinn, A= G as Konowon al pee=ent s capsularis weeurs in
e el her Bt s,

T the 1\.'illilllirl" loatt i :'un:l[.-'rvh* rf, :'r;fﬂmfur]',\' i :|-|:r]||:'|i j|]i|_i§|.]|}' as
it s dnanan. by oo raprd closore of e codoameteia] tissue Dieliind e
burrwwing Lletoesst, d, repsndiris-Torneation anal implantation heing

citneidint sl r:-m[a]rlrwnlur} events, A fealure of the o, rrr;:.\:ufrrn's

Frao 10Ul wterines horn of an imnataee visngeies il s seen inegies- seetion, The
s Lria] = le is towaed Ve tope al thie Sigane, Sec tex) for chesariptiony, Hemata.
sl ol Fosin: - i Fig. 1 Portien of erose-cection of wtermes of o =perinen
at estrias. Nole greater developisent of whanls, aned g i glanddular erypts,
Wimmileation same we in T, 10, Henmatos s lin sl viesin, Fig, 12 T'ortion of

e |

ol uberes al Sinee ol jmpdantaiion sliscios mitare of Pt bk isnal

el a iy Lhe epadometemm, Soale e wriler le

_"II‘I ain] el il

atien of e plads,
e by gertraphie of s corsal velloandd the thivkening o Uhe glaadoalar amd ssaefies
cpitllinen Sanme sagnitication a= G 00 anad L1, Dematose lin i cesin, Fig. 3.
Yogrartion of the parietal endismeteinm in e regien of the eorpu- uter of o spercimen

i laich Ehee siterns ennlaise an gl Llasti waloins s eardy stige of ir'-u-rulu-

Tornmartinen, =l g the clenmatone oalwee ol the rannretive timmes Dhearription in

feal, Hemsataxalin aml cosin, fula, Fig, V1 Beetion ol ebeaving ovum of six
Iilastimseres ool s hich andy eevee are Dere visildi, The s was <iiated i s upiper
segpead of e souloer, 11 vt din and casin, o 303, Fig, 15 Seation of a
sinrula van=tatuted of appeosimatels 10 Llactsioeres aod situsded o about e
sl b af the wvisdurt. Sate Do <4l intaet mom poliseiska o] e snmesons vaenoles
sl elefts withie wnd between o Tbssturneres, et sl wn] pesdn, - 08, -
Figo doe Svetien of o vimng hlastaevat siteated in the lower Talf of 1he aviduet,
St the vacnalated nabese of s af e trapdishilastic colle, gl 1he sanall dirk.
ataimedd moelei ol prececimcly Soeoeeel soesililioed Tetwern she e el Uhe e Bl imvanss

st Ul drngshiarlilinen. Ibesieriplion in Lext. Hemngis s Gin anmd ensin, < 308,



TJ'II]"EI'JII i rivam 1||-'.lu|pir1.' That Dresiodbuis rotundus murinus 319

. —
'.J\ﬁﬁvmﬁk
L P =Ty Loat




32} Wimsatt, The Fewal Membrones and Plocentution of ithe

e Dresonocdis ratieadees is the alisence of a E:ql'u-'l::ritlg 1'.i|jt]'||.:]i.ul'|1 aver ke
1"?\,'!!1.—-“1] =uprfaee, Tt s ]u‘nlluhh:, o result of the nlllirl l:!cf:lil.hhiun of
|I||' ill'lllri.ll'lll"ll h]li"'“.ll'}""l. ':I'Ilri lhl' |'lil'||9"'|!‘]“1'-lli -‘."ln‘ih'-l'liilg rr:r 1'!1: l]‘:“'l_'\"'
Forrened d cepsadiarts, that a complete epithelial eovering is never even
h'l!lllll-l.‘lril._\ reesbared, \'.[:' }'ullllil;:!'-'t :--|||:t'i|]||:|| of the |r||:.‘-!-]lrl'lf.l|:1lil|=ltilJI'I
rn'riur] “ig.—-. .-:;.. '1.:-:I | Ll i, <'ri;:.~n.|'ur|".-: i Diiek the naked coeec-

[ ELRT U AT I T I I ﬂxrun-.:'ll to the aterine lamen, and this comlition =

characteristic of all older specimens in which the o, copsadiris 35 <till

eeogiilde. Anather featare of the d. eopanlares in IDesodies rotanidees

¥
iw Ll abmeree of o |_'|'||l.'r.'l|i.:.‘.rl.i deciduwal reaction of s connective
ti=~ne cells, fl||.]l1.' in the ||r4|_'<i::||i_|| wone of the mmembrane where i
adjoins the deciefin basalis are decibiallvaran=formed eells present in
aprpreeciable numbiers,

.”urrhrr'ﬂ' E]':.i::l.-a-] ] Wsloekd and Farerer ||.‘.|'1-|] il reil comanenl
upeen the permanenee o the o copsedores in Classaplegn soricing ar
Trrihens fenieensis, amd i1 3 nal knowe whether the membrane
|u'r*-i*-|- Iiirull;_flll:.ﬂﬁ ;_"l'-t.ltjurl i L= ||h:|.]||r:-h|rl:|id Traat=, With r1::-|||1|!!t
Vs Fheserreadies roluemadies, an :11!!'i1|i|l Vo= Do |:||;||,]|~_ in the F:ll'l'hr'r|.| .==1,|.|1||I\'
to aletermine this pint, The nembrane is exceedingly prominent in
carbier placental stages bt as pestation advanees and the chorionie
wasmiele enmtinnes Lo cnlarge it hecsnes progressively more atbenoate:d
and less cop=pacaie=, Toca specimen in which the embryo has atiained a
leppthe of 15 mm it 0= ne Jonger possilile te determine with certainty
whether any et ol the o copsaleris |a-.:r:~1'.-L aveer pppost o 1hae
surfivee of the ehorienie vesielo |:!.I=;. -'Hr:l. M ]w.—-1lI iu !h.i'. .-Fu'l'jr;u:“
llusdeateal, the o, 4'1JI|'.I.\u|rr.'|‘4'x canput be ihicker than one or two eell
lavers, aml it seems ore probabile that the Battencd sorface cells
=liesw o o tl'l?ilhilhlll"-li(' 1 1|I'il.5ill. Wohile there: is =100 Froapn Tair l]ln]lll

Fag 47, Beation ol Blacboes et in o carly stage of imphoatieo, Comgare with figore 3.
|]|'-:'rl.|.|| il i 'I|'h.1.]1l'|||.||1r'\:|[il| ainl poeigi, o R, Pz M Seviion of f|:|“!.' e
plivnited Belavstaers =0, Comnpare with fige 8 T hae u||.|||-|-|i wvalk v Tiew centrally, The coll
wies bnogent inehibed at this plase ol sectioon, Hesoatexocdin and eseine > 132,

Fig, 100 Eectinn threuzh coobesanic pale of choriamie vesiele of specimen slown e
tortar i fige 5. Tl Diviewi Ty thiekioned liver al cotoderie i lisated by the arrows i in
Ll por

= ol fervmng se-aldust Abpposate the lowest airr may dee soen an area in
which sgiogenesic Do becn dnitiabeds amon ammaen: plo, placental dise yos, e, en-
'lil:- ull :-I.l”i =ik, ”l'l:l:l'lll!‘_l.“ll ] ensip, o B, I'TH_ Ui,

rlion shupaing collalar
Aeberia witlom Lhe annmietiv cas iI:L nd 1l sprecinpen illoetratad o dige 5 wend 19, This,
prhias wther evidenee cdisemsaed i e tes, soggests Hhaat Formiition of e definitive

anpi oy im o

v plizloesl Dy vavitation, aome, anmmieng eenhe b, cobievonic dise;
pho placentng vos oo, cavity of solk =aee Masson stain, - 132, Fig. 21, Pluatg-
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mreggrapeh sl g eelatione il Letaal aoned enaternal com=titoent= at the margin el e placenta at a

awwhat Bater =tage than the specimen of S 5w sommion o o, Bilomsioar onpbadagbenee;

L e, decida |-||||-||l:|r'|-: v grnraetal vcoedengereiing pla ovdge ol placental iy -||!.. rulk-vac

oA

g o lsplenriy uloe uberine oty v e, vavity ol volk s, Tlesptay lin il ponim, o 62, -
Foo 22 Seetion of Cenlid” valk s il Preragens (peeies anhmsaa]. Sate arcaagemest of eotadermal
el v im separabe dvisde grsnps Arraws inddieate remens ol velk sae eavity, Wossen stame. < 130




q940 Wimsatt, The Tetal Vembranes and Ploeentntion of the

concerning the disappearance of the Jd. cepredaris in the 15 mm spes
cimen, there can be little question that the membrane bas heen lost
over extensive arcas and perbaps all of the charionic surface of a
28 mm specimen. Details ave ddifficalt toowork out in this specimen
Leaanse of the firm adbesion between the feval envelopes and the parie-
tal wall of the uterus, amd the prre=sure flattening of all constitnents, hat
a characteristic relativoship i« llustrated i g 47 The Gattened
('lu:ll“ﬁuu uf 1i!|(‘-. ('u][.'- is such s W R i noed |-1_||‘ Ri'qlu"'lrlrrl"h r|:|1,~:|r|]pr'=|,;||r.
which is readily ddentilialle between the two cellalar layers of the
bilaminar smphalopleure, distinetion betweerss eell lavers would be
virtaally impossilde. In the figuee, immediately heneatl Releferr’s
menlerane may be seen o trophoblostic ver one or twa eells thick in
which the nuclei are =mall, darkestaining and llattened. These are
charscteristie, apd are olecrvable over the ewntire surfiee of the
bt ened bilaminge 1IrI1EI]L:i]IPIIit'LIrt: 4,-.:».;|'|.'[:|r Illul [mrTi:;r[ ;[J’s]’p!‘in:l T 1,|||,-.
enter wall of the periplacental groove amd =lightly Tievond where the
tropholdastio laver &= anctretched and consist= of large non-flattened
cells, These Hattened Errrpih:h}:i&lj’c eells are in divedct carelact with
endomet riel, awd v eRtensive areas, :11}'H|:m'lriz|.] elements of the
parictal wall of the utera=. Tn such sreas as that ilhestrated in fgure
37 there is no evidenee whatever of an nteriediate sEratum eoreespomnid
tor the o reepmn'rrrfs. Furtbermmare, here amd there abaout the wall of the
uterus are small wreas in which the paretal emdometriem poscesces
folds futerine gland remoane) which <ol retain a covering epitheliom

Frg, 28 Seetiion af wimbilical cord of 8 Fetus in the seconed Ll of gestation showing
definiiave vantents. MedMamesflochfis 1PAS cain, - 6l - Freo B, Seetion at
Tietanl =iabe ol ;r|:||'a.'|||.'|'| clime il =|.||'-:'i||:-.-|| li=trated in ﬁ;_-. 3 elmwing ]::-|u-lr’:|!in|| 3
fetal pacsenl mal elements {m) o plavental dise. enns, ve, amniotic eevity ovt.,
extotrophiehlasts s Looamsternal Bloal apaees syng, svoeviial troplablast. Yossen
shuin, - FE. Fig. Seetion thragly the cesteal pertion of the developing
limroadul placeata showing an carly phise of the sbevelspem of the cvtot raplio-

o

blustie slell, The cytuirophalda-tic cells {arrws) are sepasrated frmn e devidun
beiamadis (. ]_-._1:-_] IJ'!l o 1kin, |I:Lr1.--l,|i||i:||5 lapniain of 1-:||||':.1i;g| 1_r-:|]:.]|_|:.|:|'|;|-;[_ Massan
staime < Gl - Frg M Seetbon shuswing the Jumcliogg Between e placcntal dise
anl Hhe alie

v Beasabin (el Da-l) varly o thoe seenmd Balf of gestution, The dark-
staingng biyer erossing the aeiddle of the figare i= te estatrphoblaostie shetl whirk
at Uais stage s dnodiveed vadaet with dbe loeal deeideas A partion eof the placiatal
lalsyrinth seeupies the Iower third of the figoare, Eaein gl pethylene Thoe, o G0,

Fig, 27, A malernal vesael p-r||1'1r.'|l:i:|||; e 1':.I:|:I:|'u|||m'la|||.-.!i|' wloll Tl sirrows
indirate twn iselited tals of w5 aes tial teophallast Derming within the eytotropha.

hlast swrromnading the ves-el, eyt evtoteoploblust, Eosin and el lene blue.



Cong Fige 26 Placensal Tilaeinth ol e definitive allamtnie placesta near teem =bained by the

W U Fee iias PAS procedure, The non-ecllabar iaenibirane Luoing Sertw paen panbesaed endo e linan

at |y s tial Traphsblast i heavily stained, Sote ite geeat thivkiess in the Lirger vessels e its

1o ity i the smaller anes, The weeow Dndieates magernal crnlotbelinme, ne mesternal bloal =pares,
MemntoenTin ronmmter ~tain. = B



14 Wirn-akt, The Fetal VMembeanes sl Plicentation of the

{fig. 6} At such places the ||-|1':|||'||nl':

s eonsisting of the apposed
cudivanie envelopes  Gneden, vasenlarized  splenchnoplenre and
bilaninar amphalopboure respectively] hos shronk away fror 1he
wterine wall {(Tee, 15 and the wrpanieation wf 1he IIi*—FI'LIr't'Il el
piay b =tudil Gpdependentle otk constiteents of the pacrietal
|'||I.||b.:|||'|'illl'||_ ".;_l:.,‘i|| .]lll-l'lll'rn'i'rrl'\- rl'll'lltl'.l‘i.ll!l! 'IFJ'”'\ :l!i"." H “"'ll—“] I.’II]IEH!.IIF]\

1 I1:E']I renal

hes i1 pros=ilide 1 ameertain that there is Tregquently noomare
thien o L't;\l't’ e b il el B vmat=aile i, |'.|:.4~r- which aore ]ikl']}'
represent the trapholla-t of the Dilsminar omphaliplenee than
risteebeaei = Irr M isr., i'l";l.““hlf‘:.*. i
Thee advedelue ru:muhari.ﬂ ol Dhesppnfus rotindus s s seen to L
cestibion, bt abeent in the Tater

1'||1||JL|t'EI:' i the earlier =tages ol

stoges. Thi= cosclosmn b= g eorvection of o =latement made in oan
varlier ab=lract “! TR I|‘J‘:H|] pnowhiieh i1 wae !'LIl_'I_'J'!hh'.t] that the

srpm Lol bom,

|:'4|||n}||'|'.-.-|'l:] Toaram t]n'nu;_-]mm 14

Phecidn Jwisali=. L Desoenedus rodienefus (e dvedebuen bosalis s
|rr1||:|i.1.|'~j|'| 1|||':|||;_[||n||| maeed wl _;:1'--l;|.li4|r|. T foormation b= dnitiated at
the tiees of dmplantation wlen aomarked Tperteaphy of the endoe-
||:1~1|‘ii|| wells .-\-.Jrrhlllll:hlll.:_' e crbaisdited ]rlrrljllf'." -rf the Ll]'ﬂ'-ll.li'}'-'-t
fir=1 Boseiarpses |-r1-|i'|i|:|'lll, Tl -|.||1.-|'1||||'||I h!ll’i":ll! ol the deciilual re-
action within the Tuture baeal codonwetrion keeps paee sith the deve-
!1||u||r'||| s es beneston of 1k Jr];tl'l'lll:ll ili*—l'... aned Basfuere |||i||-}:4':|itr'iilrl
i edy o= thee wlisle oF the lesal coilometriam.

'|'|||' |'1.In|-=l '.;I.t vlinracteri=tice ol 1he tran=formeetion ol the

devidaal eell~ are in general =iilar to those deseribed o vorons
ather mamaad-. the et =tanling  norphological change lodng o
I:-I'Irl“nlllll'!'ll. ||:1i||'|1|:1||-||_1 ol Twsth poelen= aned i) l1||:]:l.~lr]. A -|.ll"l"i:l[
F\.l";|1||_|'l' |]| r,]l'.‘:.l”“l'lll.lﬁ rr.l.lrrrr.l.rrrx riill ||.|:|-:'r'\.|'|| ill EIII ||likrl]l1|i]|.'\- i:' 1"1"
contineas frmetion al all ctages of w0 relativels Large number of
eecnbial hi_':i.'LII.l R | P TR Ty |-I'|.'1|II|'I|||:-.' po=siss Dwis oF Inre
ke, fI'_1.|;i|':_|]E_1 thew el Appear ire 1he |||'1'|4|]}Ii|: woane ol the o,
egsafes mdpoinine the decp Gee ol the placental dise (T, 39, The gian
erlls share the T el the other decidual el like them anedergoing
necralyais, presomalbdy woder the influenee of e nearby placensal
trogrhal dla=t.

L the carlier =tages of plaeental levelapaent the deeidaal cell
::Ill.llu'luilh'l} :|l]_i|r'|||:r|; the ali-e ame :]I'.ﬂril:\t'll it vreal muanilicrs.
I'.:\'q'rslui|ﬂ_1_.'. ||i|'\.'.:'11~r. I||.1=u- |!1-\|']4|f|= iII!jill'l'rIl Lin I||l' :]i:-l:' hhill

aperars Lo el ol -|u'-'i:ali?.-'1|. vacunlated decilloal eclls whivk



-I-”’EFif'-‘l ‘I “'l'ri":“I ‘li.llrlp-l ™ nllt I‘f"lll“ﬂ u= r"'l.“lldl." rlIlIri'I'“.I.F- 325

are l‘-:']uﬁ\'t']}' achromatic, and ~tand vut in marked contrast to the
¢:|E1:I'IH‘:I' '-L'l'i!:i]'lg cells of the lhl':-TI:!I'T!IrIle l'}'lu!'l'l::.]rl'lnlll'.l.-lil’: shiell :tr|:| The
1|c-1~||r-r tlerkilinal ]:l_"\l'r‘ [ﬂf_{. -1-”}.. Thi- |:|;|r|ﬂ frlrn--imru]h 'iu A pATaTIC:
and position o the soecalled “paraplacental laver™ of the decidna
deserilied dn otber ate (I msan (1948, 1049 In Desmadies rotnndies
this ]Jélr:l|:]:it'!'tlt:l] Biamed fir-t ;!lllu".Ll‘.- A= a2 1|ie-r'n||1i|1|tuu.h |;ur|i:r|a
relatively carly in placental developoent, and has attained maximum
proeminenes in oo specimen bevoml nidspregnuncey in which the fetus
i res 2 e This specialized steip of decidual tissue has a transient
exi=tenee for i appears to be ali-ent doring the terminal stages of
!JI'.:"‘-‘I :11i.|::|||. 1it.|! i.:llli'r‘il. ]lﬂ.h :I.‘Iri"i“':]} ':ii"-il]ﬁlll'il.riil ili .ilrli_ltl'li'r ."-l":'l"l-l'”FTl. i,lr

-:_:l-: LRI I l.r.lll' Fljlrilflll.'lli'i"ﬂjilt 1i|}'1":|' .TI]!!I-I'.,

= Lo L relatively more resistant

toobestruetion Do the tropholdact than the rewinder of 1he deeidua,
Hllggi‘r!il'lg thet i1 wets 4= & rt-rnpnr:ar:.' Shiefler wone’ u|:|i4_'1| ]i:ln::i!.-'- fosr
a tiee the bnvasive et iII\ uf the 1ruE|h1|'|:'|'|:1=|. Afterit= t!i:-ﬂlni'll‘ilritﬂ['t
(vidle infrad, liowever, divect tropholdastie erosien of the deeper decidoal
LEs=aae ermlinues,

Bemeath 1he |r.l|".|1||.'lr|‘||1'.|.] li.l.l\'l't’ 1t||.l‘ir|._;: - 1"'\I‘.‘-|1'il1'l‘1 .'Irlli], il.ff'l.:r
it= disappearanes, wljacent te the eyvtotropheoblastic shell of the
placental ali=e there alevelop=—and beenmes especially praminent
l’]l.:lrilll: the middle thind e s of gl'whlriurl, 1 well 1|.t'fll||l'1:|. FARENE nr
||1"f'r':1.|:'|'.'\-ll'\- l'ilrlt:l:ri:llg .“I":'Illl'll.:t:.lt;il-rh"- I;f l'l']llli;lr |!1'-!|ri= ;|:1r| i 1[lﬂalltit}'
el mrkedly acidophilic anmerplions material (fige. 26, 500, The latter
appear B b products of neerolvei= of borderiog decidual edls of the
Jr'.ITH||I'.ll'|‘I|1:1| ::nul l.]l'rr:lrl l:]l'riq{l]:l.] ].'i:u":"w._ inﬂ Il::ttllrlllilft:.' nf Tlh,-.
!]I'I';Il'r .“-1[.]!!“"1. 'TIIII' I!iLiiilili‘:LT:llli'i‘ ilr lh.l" IIHI’.“FI]“I'l'l”“] I!l,'[']lh.la
would appear 1o be due primarily to the degeseration of it eells
r':il'jrl!: This peeralie fores [1i;_'. .Frf'l}l ratlier thian ta alivest lestraction h}"
the troplboblost, The wone of necrolvais becomes less distinet in late
~tagzes of pestation, presamabdy in consepuenee of the eventoal nearly
r'1l|tiFl||'Il.' lo== ol the I|.r|'|rl.'r e nlial ]:1:. e, Thus, i .=Ju'l:'ii|||'r| TEeakE
terrn 1l |'}1n1rﬂla]ll:-]r].'l:wlir bl wd e ]"!Hl'l.'lﬂili :]i:.;- 1= I |-||;"|}-
places appoeed o the fnnermost moeeolar Lominae of the syometrium
whicl curlice Tav bencath o thick decfden foadis. The decifua, there-
rlrrl‘, b= Brennwirl I:I:i“:.'1']i||ii!]:1lr:] al leeran Flr!'-\-ll |r:|;||:1]l1_.'Tr:| 1]'||= nulr‘jti\re
]:r'ru'l.ll ol The Fe1al 1i.~-||:r:-s.

It has been snggestedd v Wrshorki and Denpsey [110] that a
Illi.""iill.l' 1.||]||.'|i1||l Iﬁj. !]li' FE. hrr.‘ﬂ'!r’ﬁ ;rl HPHET llll!] 1|”|I'|‘ rlliil“"l:llr !Irt
.il.lhl.ilillll 1o The livions ek rebay e e iy |||' Ty ]I-]'Illl'l,'l lh.:' r|;ul¢'r:na|
armani=me by limiting the invasiveness of the placental trophoblast,

Aota mhiat,, Yol 21, M 4, 1951 11



I Woimantn, The Feral Memberanes amd Placentstion of the

a conclusinn which i= bascd wpon the =appo-itien that the high con-
cent ralinn of rl:lllq"lriml:.':w'.l.l:'i'h.'Lriil!‘- abameryed 1:}' these anthors 1o the

!:r“u;nr! ?-I,llhsl-lil e 1Ir!|‘l.l' Iii'l'iil.'l]ii k1] I::|1JI1] rl']ll.!i"l' 'h!' t:l.\ EE ke rﬂ:"\-i.ﬂtanl

to the chemical (protealvtie) action of the traphoblast, The presem
abservations in Desmodus rotendus peither sapport nor oppoese this
pomsibility. The wearly complete destruction of the basal deeidua
alle=l= I|||;' F:rr:h-r:i:\liq‘ I.'.'I.'Ill'-i!rlt]i'lit'.-\- i R 1:’1|f:-]||::-]rl:|..—-1‘, Tt -

polv=aceharides are nevertheless abundant in the decidon basalis (see

pe 3300 and may play a role in lmiting the invasiveness of the fetal
tis=ue. Another factor which =eems not to have been previeasly cones
=hell
com=i=t= of exlos rather than =ynevtiol tropholdaet, There are good

Aiferedd i: I]l:.‘|1 'u'l bkl Dhesenmdu= and e the H’n[lhu]h]'l-

restons for =ugpaosing that eellalar vrapehbla-t may have a less marked

Imvasive Jl-l::-1|u'|1i;3| thamn .-:\.11:'}1i;.1.| Irl.:-lrhu].l]:l'.-t.

I’II.},’. 290 Ihehmitive ;|r|:||'r|||.1:| |.'||lw_. rictd ol o -pecimnen near Lerm =tiined |ly' Cremora '~

ar fiber=, =

o T ||-,;i|!|- J:l:|||,'1'|||4|'r Tiap febis T ﬂi.p: -'. -|'||r illll'|'|"-l'|'|. lr'ul']{l“l'll‘ﬁ

Wrea= wi

weending the siterwal Blwed spaees oy represenl thie Laesenent pes hrane

Ir= n

upein which the maternal codot T lium re-t= The arrow w1 npper left desig
mabermal ensbotBeTisl soeleas Soote 1Tt the blackened sembrame gasaes beacath g,
cepradatigig i fraa e ovmectiatpapldslastie wall (liaht geeh of the neatersil Tibone
epae, o AL Flig 0 A portion of the sae placenta sl o fgzs 20, bt gkl
i this s tamee by Gomaerd s et boessonane iy er proeeedure Goe gy cogencnad S mmcins"™.

Tinag =T qg i= amadTree

Tl res

ol Ty mali e alige-tmm, Tlaas hzaree henali Toe consipraeesl

with B, S Gl el 24, 14 alersial Belipiad Appace fEg aare erit bippal !:} a by iI}' i|1|.ipr|-g-

i sraternsks Che oo w el 3~ AR positive i B 28, T his i Ui Biisensent pems

Berine swhich separates snateenal codotbheliom aonl s tgal teophobla-t, Saete s
nl passagevoay s T e Linge veese] ko 40 el

Vi mnemnlrane s beene cat tangentiolly and the claraeteristie viconlated appear.

wrealer prul:s.'tln-n.:'r in e Lirser il

anre s seenn i bl seetivns s elearls showne - S8 Figo 3 Same placensta
ws pevevading, lont staioeed Iy Beigese™s tesnreanfuedi-ine The positise reiwetion in the
Tomriaieind peribene Gireew ) s elerebs chowon, Sode tlat e sBaining 3= bees inbense

wer e sl sl ehie |.|r;¢rr sormae] Biw Vhee lefE sn Ehe Sirore, 1.0 Tietad o vaeenr]

ternal Blod =pace. - 3 Fag 028 =ame placenta s preceding, Tt here s tained
A veeam wted apetlen lepe Bloes Tl fntense Basaphilia of 1he el tropehalidast 1.
ph i= ngbrilogtalile to

m it unaberlving basenent

will shkwn. Smmee it is remeved by rilsoniclesses the by

wabiei e leie aends W Lile Ul saternid vanlat e

t-
Tarane are ok =clectively stained G Uhis pee poration Tetbomay T sevi, the Tormer
restingg upom e Latter, opposite the armeas, mne sterimal blosnd space; T fetal
mesenehyaal cleanents, G250 Fago B General disteilostioen o albaline phosplia-
ta=e in Bl placenta {erght) wodd endometriom (left) near term, The sndaneetrinl

Fasim-b iy wprpars 1o ]

s orestricted S the cell- ol the surfive el glandulae epitkel.

figen. Tl interise rewction in e prlaceital Ll itk i restracted e the walls of the

rimate rnal Bl chammels, Fixation i eobd 0 wlrodanl, =il h:\. Fecappier i "= e bt na-

varbonabe procedore a1t pH 400, hexose diphasphate sulistrate, ineslation time 2
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hat r'l-'C- e The L] Tl lrl-’f""'\-llll-l"'l ‘l"-ii'it‘_. - T reatc s, Bevit thoe lsovmeprt |||1'|||||r.||||- LpHET
b the maternal cncdborhielinm rets e bl ctained ddacating i aetivite. Sate alieenee of
et in Barge tpatesaad vessel ot rizlts m, seternal Blosed ebannels armw inlicatee 5 sosternal

endathelial mieleas, £, fial |:|t|:'=;~r|r-!|.}|1-,d bicmne, - B35,



38 Wimsakl,

Dreeiduwe pariomlis. The parietal wall of the uieros displays in
Desmpdus rotundius no peneralized decidual ceaction. In the carlier
placental stages decidual cells are net uncommon in the proximal
portion af the parictal wall of the uteras adjoining the J. basalis, and
PR THAY aeur elbaprw Liere, bt airee the wall t:e':_"i.:l:l:- 1o b stretohed h\
the vx]t;-uuii“g chorivmie vesicle its eomdarmetrinem grndu: ll}' bevoames
|"I::I|IL|J]'|"':-E-'|."I:3 ‘l]'l.l.i li]l," I|_\]I-l"r1 Tl,lil-ilig'll I‘t'l.I.'\- sLPe [Rdn I.I?]'Ii_"l.'r \-.I.:"\-].t:lllil'. 1"'\- !lﬂtg
as the d. eapawdoris = intact the |-'.1ri:'l:i|.] endumetrinm = covered by a
ulerine t-E-ilhq-Ijum, It abter the o 4':r;=-.~'rr.|'r4rr':< = lost the ]Iii.l'if't'ﬂ-;
cobinpetrinm b= eroded Ak ]!:-':\ 1he Irl:.l]rhuhl;i:-! of the hilaminar
aephaleplenre, Sinee the latter at term i= in cantact over mes1 of its
sirlaee with tlhe mvometrial component of the parictal wall, there is
=eanl lies of F:-.il.fi.r'[;l.] Bim=1be gl p.'l.l:'t'u]'i.t'll::lll. =0 that thi- :I'I.‘giiltl i= not
tr:]i_\' it I{{"Ilﬂir ol the endimet i fn-“ll'ﬁin_u ||ﬂl|!1]]'i.1.i.l::i'.l i=
very rapide for an imtact ewdomeiriune anal o pes peegaaney bave Both
Leen abeerved doouteri =il wndergoing post-partum invelation (0fm-
satt awand Trepdda [1952]),

A E:i‘l.'ll]i.d.r reaction of the emedemerrium of 1he Corpils uteri aml

Fig. Ao, Dreasang ol feld =lown in fige % % Dt at greater depth ol Soens o T

better the celations of feral ~xmes G maternal ciolothelins aipd she intervening

hir-ement membieane (aresa ), For forther Lileling and ||q'=|'ri||'l'||-|L ~er hg 94

e Weenzss Horchkiss B AS reaction, hematas lin counter atain. o Prawing
of pliventa ahown an Sigures 33 amd 30 boae wn greater depthe of Tovns 1o feveal
thr ilrl'-'i-l' di-rriliwtian ol wlkalipe ;shu-—ph,ll.l-q' wetin 1 in 1he ik'.Ll't'IlI al Balow rintde,
The preosns ianlicate praberisal sodat helial noelei. Sote that e ene of 1miae1 mlvise
webivedy |'urr|'=]:-n:||.|'|- 10 the |."|'|i|.iul1 ol the I* 'If':'[llh-ili\ v luisscient memlrane illas-
tratedd am the preceding figure. The asmestaal trophollioney di-plin- a0 less dntense

ceaetioa wlile lae Tetal rlll'-rrll"h}ln-.l] clesent= Cinelinds Hae fataal rll.piﬁ.lﬂ.- SIE

tlisthelimn) are pegative, 1levoee ||i.i|-|u.|l-|||:|.:|1|." winledrade; | iEierny Lwan Busurs il

Pl g, g

- Drrawimg of placental Libivrinth near terme ~tisined by Ganeer™s wil-
il o M, e,
. :||.|I:|'|'|'|.._l|! ||]||||1|. v szl I"I'x

wir ll"(il!l:" I!I.l'llllll\.l t‘llr rl\.'l:il'l.I.IIJI:II:. Fl\.lr \.Il l'l"i]'\l‘i“rl Ela Il apiad

:|||';||||r..||1|': T |||..11|'rr|.|| 1':|||1:-I:||1'!i||||:;_ 1]

g ”l’alﬁ -
e ol ||'|.'|-.-|-|:|1.|5 |..|.]s:.ri||1 Is semar Eerpn x1ginsed I”.' feanzort = e leenamine ailyer Hriss
cinlures For deseription see legeand of G 300 Arrasw s indeeate suaternal endothelial
nocleic b Basement seanbirane: e mwaternal erslibieliome o maternal blaad
chanigels ~vm,, sopectiol treplodlast, - Figs, 30 and B [Drawing of giant celle of

ke sl prigkn s fhe eeinlinag Lasali= wear its jllll'. Bielt with 11 l:'_‘_.'tutru[l':ul:r'il.=-|i|'

slaelle Sote the maltimoekeate ¢
Fay

'3

nadation of the cell ot the npger rigln in hg. 39,

Mo dbrawn Tooan o =eetion <Guned b 1l Ve Manns-Flaehkise PAS proces

duiees The beasier aceumubations of ek material to 1o right wood the <imaller dia-
erete graniles clew beee eeprewsent glueagen, The puler reartion sithin same af 15ie

glant eells 12 salivasresiztant, amld presomalds represents plveoprstein
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aljoining parictal codometeiaem of the pregnant cora, oliserved inoa
single specimen in eorly pregrancy bat not in another at @ pearly
coanprarable =lage of |!1-u-ln|mu-nt, remnains to ke mentioned, The
|:'|11i|rl1.1| ol thi- :-'Ill."'q'il'ﬂ.l."l'l. = an t]lr' |';|.|‘]:\. Ilr:!'l'l.;ti.\'!"' reak -I:age'. ilrli:l
there has lven an appreciable expan-ion of 1he chorionie vesicle,

eIl ] T 1T ]'Ll::l"\.'. el

I,I]l‘i'll]'li: :.||I:' Iil"':'il]l.l.il l.'.'ll.:-:-lil.'.tTi..‘ 1':""."""' |1|. :
Brave 1l vl L‘Nili!ﬂld]:"ll .-u:|-1.||.":1‘l'|1|}' te e-taldi-h comiaet with the
pacietal wallof the nterus, Do the eegions ol the enslometrium miend inged
alusv e, @ Il-]'IbHiIlllll.'l'l.I vilera bavs wecurred [1ig.—». 13. -ﬁn}. and the edemats
vus portions are immensely swollen amlb pratrmde conspiewonsly into
the nterine cavity, Fdena b= mone prononmeed searer 1he eodometrial
surface than 1|_g~1~]rr-r im P embemeteineg. Beeau-e of it the conpective
timmue orlls are widely separated and the capillaries crand ot sharply.
gnq] aris |ii],‘th'|t. Seatteredl bere '.I!JI! l]l-*r:' ELYHTRTERE the 'H‘I!i:l'liil'}' CAELeC-
tive tiseue cells are colarged epitkelioid colls resembiling the decidual
eell- |:!1nr||_:|,||i'_\ prre-ent elaiw bere i he wteru-. It sl inprpea
Elrg|.|:|_|.]b]1' thaet the exndate n*-Emn-'il.-]v forr the edematons condition bhad
a wabery consi-teney. for stained, precipitated anateriads are net
almanslant between the cell-. The '-i_L_r]'I.I“.I.'.IEH'I." ol this edematons re-
astiva, awl whether or oot i1 represents a oormal process during the
carler stapes of development in Presgeodis rodrndis are wnkoown, 1
can ol cipliasize again that the specimen describeil = unique: a
cornparalide edema bas oot been eleerved in sy pther =pecimen,

b IunEin:_; atethier at @ 1'u-rr:'-~}:--:|||-L:|'l||_gl ~tage wf l:]f‘\-l.']lrilll:lf‘l'll.

istochenieal (Mserrarions,

The ‘I.u“l:'hiﬂ:-_' histocbemiral  obeervations  were male MpTE
E-I:u-e-t:t.u- fraen the Lotter halfof me=tatin, il enmpeern e ali-trilotiomn
of eibwee pacdele aebd, PAS-pocitive suletanees ol alkaline plios.
pliatase,

Rilwse meeclere geid, =eetinn- of apatecial tved i Aeeker= amil
Vvimeew™s Auide were <tained in cosin aned meths lene blue, A few were
inenleted Lefiere staining moa -olution of ribonuclease, Compari=on of
the extracted aml unexteactied -ertion- revealed that the riEvIme
destroved the evtoplasmic basephilin of several placental consti-
tuert-. Thi- enzvie--u-ceptible _E-a-—-ri-hi'lid i prr-—u:nu'll to imidicate
the preesence af eih=e pueleie acid.

The mie=t inlense 'Ir'<|=ni-hi|54'l.. sl F-'rt"lllll-il-]:']}' the greatest con-
centration of rilwee nucleie acid, = olecrved in the =}|:14.'_\'liat Irr-|-]'m-

Lla-t (g, 32) The di-teibetion of ey toplasmie basophilia presented the
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~arne preture in the several fate <tage placentas availalile 1o mie, and
differs in no <ignificant eespeet from that already deseribed in another
bt Muois Teeifugns { Wimsar (199 It i espreially concentrated
abiut the nuclear membiranes of the trophoblastic nucleis bt s
intense nevertheless i all part= of the ~vpes tiune, The Basophilic ma-
terial 12 son-granalar, baving the appeanimes wf a deep homoge neows
warh, even ander the Tighe-t magnilications naed (13502 3 The sinple
wieleals of each !r--]:huh];:«tir pie s - inlz':l-—rh' ~taired 1-:\' |1|t't1'|'_'.-'-
lene Blae, and thi= ten i ss-cepbible Lo ribwminelease  treatment
beteaving the pre-enee of tiboee noeleic aeid o the nucleslic

The eell- af the 1"_\11|[T||-E'l|lull-i.‘l'-1 ir ~hell. illt'h!l!l-:llg tho=e which
Foren eufl= abwat 1the :|r|'||r'tr:1lil|;: meaternal ves-els I!I-=|r|.'l‘_|. 2 very ]l-i.’l!(‘-
evtoplasmie Lasophilia, particalaely i the vieinity of 1he nucleus,
buat this = far Te=s iniense than in the Tetal ssnestinm. Ooly in theee

ex tutrophubilastic cell: which are in proces== of by perteaphy leading 1o
the tormation of new ~vpevtivm loes the evtapli-mic concentration
af pilese mneleie acid ;qinlsrn;_u'h thaet of the differentiate:l -‘_\.']1':':\.1EI=II1’I
lﬁ;:.. 21), A-in the «_\:nn:-}ﬁal |_1'1||::|'|'||:!||;|-L the naclesli of the 'l.'}-'hb-
trophoblastic eells are i.||1f':|'|.-i‘E}' =tained. B contrast the adjacent
dectdual cells r!iu['.]u:\' ik 1'}!r:]r|'.|.-:|||;1‘ ]I-il‘-"‘dli!'i“ '\~'|I:l1 (RN Ll o i1]|!1'f.!'l'],
their evtopla=m i intensely acidophilie,

Maderate evtaplasmic basophilin i alo olserved dn the bvper-
teaphicd entodermil cells of the volk wac splanchooplenre, The entire
|-_\T|p]r!.t-|u :]-u;|.||_}' 1|i-'|'5'|;|.:1.- T[T ]Ii.’l‘-1||.=]'li.!iil. Ty 1k ‘l;liﬂill;: = st
inten=e in the denser. apieal balf of the cell swrnomdioge the el s
(tig. 32). The basal cxtoplasm beneath the nuclens contain- a varialle
putnber of spherical viacanle-, which prre-terrethly contained ipid drop-
botms am bn Vvoeis barifeemees (W inesatt [ 1938} The bocalization of ribose
pecdese el in ke entodermal cell- 1= imntdar b that of ‘l-F‘! atis Fllrl'-ﬁl'gllﬁ
(T Feserer | PR Dt 3= the rever-e of that reported in the volk =ac of
rodent= (W islerki. Dhane and Destpser [FOG]) and ~hrews | Wisloeki
el Wormmsane [1947]. Im thee firems the auelews and maximom
Bacophilin veeur in the hasal hall of the cell, The posible phyvsiological
significance of this reversal of pularity in the entodermal cells of the
Trat T been dicenserd ebsewhiere { W msatr [1749]).

Periodic  acid-Schiff-pasitive substanees, Twa tyvpes of PAS-
pusitive sub-tanees are presen iey the placenta anth adnexa of Desmadus
roaberrelies, The fir=1 1= rermiced ]n r]i.;-e'willull in saliva and 1= ]r:l'l."*-!:l:nlf.'ll {1
Tre a",'l}':.“i:'.”'l the 3-1"'|,"1|EH| I~ '\-L\t'i\'il_-rrl,'"-i'\-1 ant anal I:r!'«lllrlilhl_\' consi=1s l.lf
glveoproteins,
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Glveopen = relatively restricted in ditribution. None whatever
wam aleerved within the placental dizc proper. or i the eells of the
extatcophuoblastic Shell, bt appreciable deposit- do veenr in the wall-
of the wmbilical ves-els, eapeeially the arterie-. which ramify wver the
fetal surface of the decidien brsalis (feo 400 and i the mvoametrium of
the uterus, The presence of glyeagen in the devidun fesalis has heen
reparied in many mapnale (o8, Wislocke, Deane and Dempsey 1940
I idorki and Wimsaat [104T]. Wisacki and Dempsey [10k], W imsa
119497}, and it- precence at this ~ite in Despindis rotrdies was pechaps
to ke experted. The pos=ible significance of elveogen in the deculua
b= o=l recently been dizrnz-eld b ITislocks and Ieempsey [1':.”%[],

The only wiber =ite examined For glvenzen was the vi=ceral wall
uf the valk -ac. Tt will e recalled that the entwdermal cells of the
vasenlueized (vieveral] segment of the yolk ~ae Lecome v pertraphied,
while thos=e of the hiliminar sosphalopleane A not. Likewise the cells
of the mesenchy el |'|r'll]1-.~'|im1'| an the exocoelopic surface of the
vieceral volk -are n perteaphy Lo soine extent. but in na ca-e as piro-
minenthy and characteri=tirally a= in the veapertifivnid hat Muatis
beeifugus | Wimsart [1949]) Glyeogen appears o Le abeent in the
hvpeetrophicd entodermal cells, bt on the otber haml it 3= abundant
i muot ol the eelle of the apposite mesenchy mal epithelinm (fig-, 43,
b Tt oie of interest than in anether Lat. Muntis Tueifugus, while
slvengen b= found in limitedd qquantities in the entodermal eelle it
i= particalarky comventrated in the me-enchymal epithelinm of the
valk s as in Diesmdies roterndus, This di=tribation in bats differs

Fie. 41, Section of Lilaminar mphalipleare frem g -pecisen gt Dkl sprrz maney
im whicl Bricher™s nembreane () hae been srbeetinely staimed s thie e aness
Htrhikins P AR procedure. The wgeres comtaining this specimen was ficed Tn tats
fllosing remen al sf the fetus, and the attendant collapee of the wteess produced
displacemrng folding of the fetal membranes, eornideros af Bilaminar sonphalae-
peleare

A, parietal sademetrinm: b-e cooran ity of salk ~ae - I3~ Fips, 42,

$2and 41, Section- of the vasealar splanchnepleare of the solk wae near the placental

atiom af
the spanchnopleare, Sote i all three Bzores the colummnar fomn of the eatdernal

maarzin in lafe preguaney o -lusing the -trwcbare aod cvtochenacal nega

celle in eontrast o the ircegulasdy Aattenad or cuboidal form of 1l ugpasite
mee-enchy mal epithielinm farimge the exocnelom gexa ). The coction sbusar in fig. 42
e o imeel i eosin and meths lene Blue, and the appreciable oy topla-mie hasaphilia
of aiet ol the entadermal eells i w el chusan, The certinas of fig-. 13 and i3 weee
wtained by Uhe M VasrnseHatehkiss 1AS proceduee, but that of 39 was firt eatracted
am ealiva, dote the abwndanee of glvriogen in the e les 1eal tpil]:l:]iurn in ﬁg. 13

and ite abence Trom this <ite in fig. 34, Ealivasre-i-tant P LR pasitive granules may



Trogival Awerican Vampice Bt [henpmaadaes retuncdus murines 333

wide.

oo memrery i fige bboal the apices sl -t of the entodermal eelle, wnd in many af the
peell- wl gh ngapsite mesvtbelion, Tl e 1ei v e ticin 13 base Been compterstained
with hepatesaJim thes are onetaine o an Hh Note finally the wumersos v 1euales
of varbus size- wliich hl Peneath the poclet of the entadermal vells, 'I"\-EI"I inlly in

fig~ b3 and bb Thear significanee ta clicrmeeed in 1l fext. o AR5
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from that in =eme other mansmals (oo, redents, of. Wistocki. Deane and
I}q-mjmr‘l\' [1'}-“11. I isdarks and Prrrf_'o.ju'rrfﬂ ““33]} in which F:I_\'n’.'ﬂgi.‘l] is
concentrated in largest quantivics in the entodermal cells, The pliveio-
logival bases for such species differences in glyeogen di=trilution in
the valk ae are at present unknown.

Saliva-resi=tant PAS-poritive sub-tances are widely dhi=trilmted
in the placenta, feral rembranes and uterus, and in the majority of
etanees g associaleld with conneetive ti=-ne méemlranes amil
fibril=. Exceptions are the entinbermal and me-odermal epithelia of
the volk sae ~pluchnuplenre. The columnar entodermal cells how a
|mu1--r.-tg- poesitive rexelion in the apical evtoplasm surmunding the
anekers, and an occasonal cell 1= whanipnedd |lJ'|i|:1|-l!]'||:\. |||]1]\ rh:ruu shuirt
it= Jength {lie, 44 In ceetivns from which glyeogen bas een remaved
in. saliva the manlerately wynallen el of the me-enebevimal o it heliy

n

Cacing the exococlom are seen wflen te contain bright P "n": positive
globules of varialde numlier and size (G H). Similar prapules have
been deserilied o the volk sac entiwlerm of the rat (I aslocki and
Padvkula [1953]), The significance of the-e elements has not heen
e=taldi-hed,

Fig. 45, Photemicragraph of the shrmbrsonic pole of b chorionie vesiele il-
Da-trated o tota in fig, 3 to siwes the his-tolozical natare of the decidua eapeularis
feb. £ Note that i ix thin anel ot ceeveresd byoan epithelinm, ent., entodenn of
sulk sae: ut, e cavity of nlera=it ves o ciy ity ol salk -ar, Wasson slam. - (i,

Fig. 4, 2ertion of alwmbroosgic wall of the el

vasie vesiele snd vasenlar ~plan-
chnaplenre ol a Tetus of T3 mm. Sote that there i vvilener of a decblea eape
wilaris averlving the troghollast of e hibsminar cmphalepleare, ent., entaderm
of Bilamsinar cmphalapleace: Ko Heicker's memleanet -pla wvisrnlar splanchio-
pleaee s tr, Arophalda-r of Lilamisar emphalepleures ne o, mavily ol ulerusg 3=
e vavily of volk sac, Azan stain. - 365, Fips £0 amd B Sectiomns of 1he 1‘||‘l]ll=-|"l=
Liakazumar .-."l!'.,].“'l..-l_.l.,udr.- annel A a-esilar .|'||.|_|_||']|_||..|,'.'|¢|_|r1' aof @ 27 nun fetis. I bath
weetinge 1he vascular splanclineplenre i= slightly separated in places from the hila-
minar omphalopleare, prohably as a conecqueses af chrinkige during fisation and
pemnaval of 1he Setoe, The cleft Like s mepresrnt s, there lore, the cas il"_'\. of 1the :c-:.'l'k
sie. In 12 ke n:np':l:lhp[:i-:l:l:re i !i!.'hl'|} fuerdd with the paricral wall of the wleras, in
plaee being in contact with the musealar eleents of e mvemeLriem (o) indi-
caging 1t the parictal spdometrum s been destraved. In b8 the entire sall of
the charionic vesicle has been pulled away from the parietal wall ol the uterns andd
the ~truetore of the bilansinar omphalepleors can be oore ca-ily vivwalized. eni.,
eitoderm of Bilaminar vanphs ||>p'|-=-||rr'. M., My vrneteiunes o, Heickert's membrane:
-'|'||.. vascnlar -].l|:'\r|1‘5l|l'|ll]'1|-l"ll-ll":

.. trophalias of bilaminar omplalopleare: y-s, .
cavity of volk =ac, Azan stain. fig. 37,0 3085 fig. 38, - 625 - Fig. J% Section at



Tomuendars Brtaoeens placental dic sl Daeal deeidis late an the frat hall of geagagisn =lnewing
“].,"1”.1__“-.-..| Al ke ralaal ].,|:u vr |:|_| g S el derichal g eells T B ey within 1he Iiﬂl. T

farewad, o Bas ddeeidan basalics gl placontal dase, Wessen claie, LILN Fig. 30, Svetion
slorwing plavenbal dise and decidua lasali- inoearly gestation. b Biarae, et laa Da-alisg ne 2.,

seeruly tie zape of Tasalis pl, placental dior, Maosson stuin, = 60,
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."LI]1rII]F." the =alivasresi=tant ]':'.-"I.f'-.--lllln-ui1i\'1,- |:'ur:|=.t:il1||:'r|.lﬂ the el
imtensely stained are feicherss membeane in the parictal wall of the
volkesae (fige A1) amd the basement mewbrane previowsly described
whiarh Lk rates the maternal emilothelivm and :-:.'m'_\liur Irrhphn]rlm-i
within the placental tubules {figs, @ 2% 35). Tn addition 1o heing
1.’.\Sv}h.:nili1.'l.‘. these two membranes are i.-:]n;-nTiru"j,' lained ]:r_'\' a
\'.'-trivt}' ol ather I..lr-:.ll'l"'l.]lil'i'.‘- [-n!'l' El.g]h]q 'ﬂ:ljl! i Ui r= Illu]::l.'t].r]r 1ilill
thew have a cimilar composition, & thiee but di-tinet PAS-pusitive
melerane wndeelies the entodermal epithelivm of the visceral wall
hF Ihi.' I\-I-“‘L'-"kl.':' [hg. : !-:l. '.1I:|l[ 1‘].—~!“\\ hrrr !:I'l t]'lr' |1'|r'.-:'r|1'i:|:\'|r|ur I:E_cg-'ur-. "F
the ]l-iélw‘]]l:l and adnesa stwined fibieils are numeron- [ﬁgg—_ 1}, ?':i] A
=aliva-rese-tant PAS resction is alwo prominent in the decidun Faselis
where it 3= practically conlined to the filmons stroma sureannding 1he
devilual cells. Boch il and an amorphons ground sobeiance are
~tained, o Ellfrl'ql.lq‘llﬂ}' loeal  concentralions  of .‘\'rhf_ﬁr-lm_-u:ilh':-
trateTial s veenr aluwsut |!1';-_'|'|||'|‘;|Ii.;||f_{4|_¢'|'i1'|14;;|! lr[i,'l.ul, cell- ol the oute o=t
devidual zone. and o and then amorplons deguisit= are obeerved
within tHhe extoplasm of sweh eclls (g 40,

The signilicanee of & salivieresi-tant PASpesitive reaction has
Been fully dliensced b ather wathors (Gershoand Carchpole [1939],
Fofdaered ||:‘J:':|:§|_ Lallie [l'.l-_!l:.::]]. In ;_’!'H!'r.'tl the reaction indivates 1he
presenece of polvsacehariles which are presumaldy conjugated with
preotein i in the mucopolv-acebarides, sopme of which are |"_'||.S-F|m-iti'\'f\-,
Fovidenee |r]'|‘:-|']'|11'l’i in I:]||,' 4|.]:nm.'|: ey e ws ij_fgre-[h bt the ij'|11.~|;|=|'
staining of reticulur fibwre, anid perhaps of small collagenons bundles,
mar depend wpon the preseace of @ groand suletanee investing 1he
fibwr= rather than ol the fusr'r.—- r]||,'1||-:'11.'1,*,¢.

AiLeline II'-'nlll‘-"-'h_'l'rlllIll'l'r-""l'.- Tllt' fl l]llrhin;_f nb=wry b= HTJd o t:,‘q-g'll uriem
a sinple specimen o Desmodus rotendus pear term, Sections of ti-sue
fised in cohl B0 per cent sloahal soere stained at pH 94 T the fomar
[1':”-[] Elr:":'i'l:]l.iri' {ur HELII]iIH‘- ]Li:l--plldl'd-i‘. Four diffvren -||]L>Ir:|1r>
(™ H-_'_'I} I'I'I'I:-]II‘HI'Jr:1illi'. (ractiee 1-f 1|!i|:-]|-:a-];i|:|14', veast nuleie aeid
and muscle adenylie acid) were used dnothe ineubation mixtures. The
ites of cuzvinatic activity were plemtical in all cases, But the intensity
of the reactions varied with the =ubetrate w-ed, Mopctede aend amed
wilepslic acid gave the mest intence and least intense reaetions re-
.1]II."!':i\'l'.|_\. If.:-'.:kl:'l:'rl.l]'-iilll'-|h]|i111' aanl Liexose l.!iinhw-p'llil.tl' rave reanct fear s
of about squal intensity, Tnoaddition scetions were stained by the
i il_\(' |..-|'IH'!'I!.III"'I' af Gomari .i]':ﬁ.]_}_ ul:ilj,'_i_“;: 1li-m|iu|rir]f~-11'.1p||lhnrt:il

F.lllu.w]ll!:lilh" as suletrate and 1he diazaniim |,':_||r|}.|:.|14|:|rl Naf;]ﬂh;injl
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Diazo Blue B as a stain, The came lealizations of enevme awtivity
were ah-erved g with the standard caleiwrm-carlonate Il-nn-l:miur{'_.
Alhadine |t!1-r=!-hiul:;1.=-.- '.ll:'ti\.'il:i.' site iheeryvand in 1|r|'|}' Twur =ites, the
ulerine l:'Eli.[]Ir!:il.IH] of the |r.|.ri|'r:,|] “;1!] uf l;h.;- Hieris= -.uijarq‘;“t Tar
the plaecntal ise Hige 330 and the walls of the matereal Tlood Apares
within the di-e. The zamnion, which gives an intense reaction in
.1-:_'1.-1!]:.* har'i:_'lru;_'r:x |:||'|':JHHH !l‘]-]-‘]]]_ wats mi eastmined, The }':.u]i;_-ac
:-llr:lilll'}lrIuJI-'Il‘l:II'I‘ Ty il= I‘I:.I'IIII.‘-]I'.‘II"]:I.' ||r'_l_'::1i.1. "oin 4||| ]rru*]m:r;ﬂiun_s_ Sar-
prisinglv. a wegative eeaction wis al-o obitained in the mascle cells of
the wterine vometrion, clements which in Myverds Teedfigus wre
intrn=ely reactive, No explanation is affered Tar this diserepaney.
The ~ite= of l'l]i-‘.}'!'l'l'.lli(‘ :il'lhitl\. within the jl-!.;“'l,"'u'l:]l di=¢ are
ilhu=trated o fig= 33034 30 Theee things ~hould be neted 2 the reaction
i pesrrictead te e wall comples of the materal Lol passages; the
5% I:Ii'}liiil !I-'ilflll'lll:l]:l-l asoa whole is elueaeterized h} il gn,'ru*rulimﬂi
I!;I'rl.l'\-l" receliom s aned @ thin inner .'|I'_l_"I1Ir'rIt |:'|'|- r'|||,‘ '\.-r.|.|| di_-.]p!.'n_v,':-x an
cxvecilingdy intenae reaction, Nuclear reaetions are obeerved oaly
aflter Lnper |n-|‘i-rri= ol dmruboation in sul-trade [+ hqulr:-]', andd are
preswmallyv artifuets (Gomord [LUST]) Tt s alsa possilde that the diffuse
reaction af the svnevtinm i= anourtifaer resnlting from s diffusion of
reaction produets gway Tronn the inner zone of noore

Tense arlivity

during incabation. This iv cansidered unlikely, bowever, for the reae-

tieen i the *-_".1Il.'_‘.'tilllt:| i= arprinrenl aral wnitorem after lrt]l‘_‘\' une ler of
inewbae®ion. whiaeh b= o =beet o tinne Tar .'|}||||'|'1'-i.;||_;||- aliff-ion to oecar,

(o Il-liijlﬂ' Ilrl|l'l'l'-| i~ |I'I|" el loealization of the i1|11~:1<1_~ COEY -
mat i i.l:'!i\.'il_'\ ol the inner wone. T e |i|.:|i14*- IR rent 1hat i1 does
pok dnvaedve the fetal -1 m-_ﬂimu, eatlier it appears o be concentrated in
the I* .!.E'."-]Il.:--“;\.'" e bicanee ]'\Iri',.’ Toctwern the .-\-1\.“":\.|:II||| andd the
oaternal emdothelium. Wlhiale 1l ]I!'Ilhllhillﬂ'-l' |ar|'|a;|.r.;l.l,iu|;|-; are 1t
-ll.'ih'l.]:-]iL f--r I'}Ilrltlgil'.'ll iliarriireienat i of H ili_;_r'h. 1|ri||'r, i feew endan hu-[];l]
pnucled were Bl amd swere seen to b re=ting mjcee e il]ll'l]:-i'T_‘\.‘
sEeived Taanina {|ij_5. Ay rather than within i1 a= waulil e 1'}'_}:.1'"[-:-11 il
the materna] endothelivm were invalved, T s alao ol intere-t that an
inten=e enevmatic activity of the inner zone very generallv appears 1o
b o characteei-tic of the smaller placental qubides, Tor the nensily
wf the reaction dimini-hes a- the caliber of the tolonles widen nearer
their conneetions with the Torger Lranehes of 1he maternal aeteries and
verns within the dise, Tn these ]:|ri;|-r vissels the inner repetive sone
brias ||i.--:|]r|||';|r1'|l 1|]|r|gl'1hl‘r “-Ii:-_ T ?H.j. 1]r'=|s;ih' the Facl that the
* ‘\.":-Fllhi'livl.' ~tratuin - |||.':'\i1||:|“_1 |]|"L|'||;.]||'1| within 1hem, This
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il Wembranes aml Placentation of the

di~tribution of an imwportant phospliorylating enzvme within the
placental dize lends supgort 10 what the architectare of the dize and
conunoty sense would strongly suggest—that the innmmerable =maller

EE.

I conclusion it might e mentioned that the most intense

tubiles ol the Ill:l.l:'rut:l are the et of it= |||.;|.j11|‘ E‘I.Il:li"l Eor= 10 rxch

phosphatase reaction in the placenta of the eat oeours o the connective
tiemwe lmana alrewds referred 1o (po317) which earrespeond s 1o the

reactive membirane lning the svnes tal tulales of Desiradus ratendus

(el Wislorkd and Dempsey [1946]).

Suetnry.

Tl aworphogene-is of the fetal weembranes amd plocents of the teogrical
Y e racise '\.-u.l}:ir-:- bt Tlessnodas sormaidy s mreings 0= leeaesilasd, 1||;l'|h|‘r wmikly
wilimery wloores sns Bhoe =i bbb i Lhe ||].1|-:-|'n1_'. al il aeeledd weild, 1* 'I.F\--Tm-iﬁ\.':*
seb=taaees annd alkaline plaosphatiee. The develapmrent of the placenti ] mems
Traes i AT Destmsbontidae most wearls resembles shan of e closels relaned
I'h} |.||.l'l-5|||IIIiI|:i1L.‘|!'1 Lt ililTers I]I.ll:l'kl'di!‘_l. Frovee ki |.||-'.|'!||i:.I|'||':|t of all wsthier hats
thu- far dvacribaed.

Fallowing vvalatim 1l coddennetrinm sunlergoes o marked  progestitionl
reactang, w bich = presara bl eelabed vl imteestitial ioglan taion of The-niocdu-.
Tl aon fabneeal jm:r:ln-:. af b fertiliz=d v et T (TS r:-I,::iu-!: 'IunF, Forr i
v deselips taea full blistaes <8 belore sitering the wterue, 7 he preimplastst iog
e elapument ol the Blastocy-1 = characterized by priaceoctisn= Farmation of eotisderne
RTTH S TIPS TN 3"-|.|||u|-|||;|,-||r LEE] i|l|;l|.||:||'.||ill:||.. anl Delure 1T BI LR R TR al the
By forenesl
Cresn the cnsdederm of the sulk sie sebeending the combirsonie dises Daoplantation

promatine streak, extrieembes snie neesandersn cantinies G e eaccasci

= estobytie gonl cemglercls terstivial, soed aecars ar e antimesometrial sule
of the aderos, Orientation o the smbirconie lise b= antinmesome trial.

Tl elislimitive viieion i= farieel Iy o itationn, pot by Tolding as o oaos
vtlier Dt The allantoes wiss ot oleerved, Tut e gape between cbages are simall
|"||“|L'h A= i |'||U¢h|' ||. |'1'I'1|'|;l| |.I:li.'|| |.||1' ||”|.||:l|||1"- (TR T S IUH TS FITRT O |I'I.I|I Al l"lllli-
avcnbary developipent, The valk s i= Barge iwnd permanent, Tat ools 21= embey onie
ezl Levarmes  vierularigsd, The e lemsive abembrvonic =cppent renmins

Tu-val il thoe veapbuehila-t Srann w liieh i G sepuirated only b fefobenr™s sembriee,

There 5= b an estensive, pr

et baliveniimar ompihalopleare, The grisatl of
Alar fedus eventoally v aginaies the solk sae =plissohoogleare, pressing v against the
weehier suefaee ol L 1:i|.l||:i||.|l' -||-||:i|-||.||1|||!|'|4 o, il |'|'||'r|'||!| |"ﬁ:||i||,||_i|||_: 11 b tilk =
ey b T ha= relanaom=digs v lieroec b rise s 1 3o Tineompletels inverted solk sae placenta’,

Tl shwriseallinaaie placemta is disvaishial sl Libicrinthises, The placeinta-

el wsned Twdsy ineboalieg the Pl ostamsatu b, are alleged 1o e Temoehorial, bt

ke T4 d'||'='l| Iy "'r'll'l'ti'l'l' "'I-|;=||II2 ||rl'|1'|.'1!1lr|."\- 1![‘:“ '“r Ih';ﬂlllﬂlll.‘u J'I'.l"llb‘.rll.'i i" I'I1(|.I'|l

b liorsal. The rljl.il'l'l:l1.l= |.|||:|ri||||| in 1-|'|,|4|r|||:|':|. Teven 10i- Boean] alaniafn ||:|, uri

l:!ur]} ke nend el wf |'1|.'I-|1:-|]:-!||s|:||..|-l ..|Il..ll.:||:l!||h- g bhaik ol Lhe sk
sitay Tlaere e

la woaeressory allanteie placental straetores. The divelispment

i the allintoie plecents, and the cengrsc of e Tetal and ool circalations
witlin it wre descrilied.
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nplete aeritiua rrpesialaris s apparent i earlier sbiges, bt becomes
inesmplete later. The secidiea brsalis i prevvinent, wltheogh mast of it has been
Lot Ly term, The parkctal vandemet v shnw= 5o marked decidusl Frwctisn, but
ix Largely lestraved during the lutter balf of Ee=knting.

Crvboplasmic ribowr noeleie weid b found in appreciably amsunts iy the

=ty tial erepdudilast, cxtot rphabdastand volk sac entode e, ot the caneentratinn

i the ey nestio i- Sar gresier Uain eloes lers, PPAR-pnitive suletanees {gl CrRgen
sl gy ceprateine e widely alistrilssted, Glyetmen is restricted e the decidua
bazalis and the resewchs mal epithelimn of ghe valk ware splinehnmpleare. Gl e
prreteins are fowmd oo variable degree e el all ranstituents of the plasenta
anal beras, sinad g

= amsaeided far the smoest part with romsective e Gl el
arnid sulstanei, Ykaline phassplintase wos aliserved ouly tw sites, e wterine

strfiee wnd ghodular epichelia, sl the walls ol the sane el Laetinae within the

prlaeental dise, i within the plcental Tarrmier, Charne tesisies 1

suke e ali=trilig-
tisi within the barrier are diseussed,

Hézumé,

L woephigeniee e anneses Tetales o by placenta din Vampice

mendricain Fhesmeodies sotundis orarioges (Dewmealintidae) re-cembile, en pendral,

avelle ddes Clakis es-Sanris Teogivire. trapivales mmsricaine (1 ha Bl toenatidae)

whids elle diflire, wos plusicies rageparte, e welle e tates Tea antries £ Buiyea.

Bouris dferiies jusgnie.

I.'h'u'ltl"l'lillu LK
uf Ti

Erer i trsrn g ntérine, 1 inplant ation ean entnly Ciague

1 enivie miee reaetom progestislive promoeede sbe Fegodao-

tactrinme. [

wlé e ddveloppe jusgqutan <tade de Lilastarr g
E

o ceinplel avant

npliEte e nt inter-

Stitieller elle w Bew obans e des donx esenes ut sy s oFien Gt ien ool st
phgsoanEtriale,

Larientatinn du i emlirbnnaire eeb anbimdsamebeiahe Pinpeprinri-
ECTTPIY M P S perrnitave, e padaelilast- valrmaetnhiryomire ar forne P ernesd

e gt i abwe Crspdudabiaste o (g imigue

o grinle v palir s abnaie g bilasteiey -ae, queist

cenlaryvisiaire, i eerine nent § praartic she Pendahlasie de la sésicule ombilieale,

Lo wenmine v Nuarpnge crnplienent par exea itions cenuee ohee e Mt rachy
Loallamnonbe e=1 1

i i,

o pelis eoadissebaire. Fie visiruale ainbilirale vt sulumiineny

1 persnente, tis senle cmsitie emleysmniiee =c eecons re e g oebiliebe P |

viascnlarivée, Lo srsitice atnbisemhes vanciees < segmwente duarant Tople la groceraae

Jepaan peist ade elle wrneing le truphndelitate ot p'es1 tparie

= ilerimiee que par
uine aeembrase biva visible, Lo nsterang de feisfrs, [ Yot sbone e nsphalepleare

vl Turbins @rrase

wrknente, fhemhae o1 eonmpaesde de aliogs lovamriin, Bon emnifees
1 ]

fimabenent T parai s ascalurisie e b wesivnle omhilicale vontee Promnplaslogateare

won vitsenbarisie o8, e eerre Lo, Fernme |'ﬂ-|||.i|.|-E-I--|||:-;|t B wocivcale eombeilisale en

forrme 1n 13w in
|.'.||J.u|.1u-||l

dlerniire

gt ngsbialagBeentan iy ersé.

nlie at ol

vielee, |.|||:.ri|i1!|i|!m- vboenchillineclwrial - petre

Tkl 2o pgpasant el e P et re vl la meajurité des

1 han tris, % anasipria dee Pl ostimilée, doant b phvcenta, pritendoom, st

Wemnelinrinl, [ biarpe plientaine o<t aliae vy ol e Fagume poerimanente, i la

caidirpue bisabe s moven d ume eonedee e vre e ovioldaste, Les ollanto-

placentis weresarires sont alisepta,
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An eibmt, il ee forme d'une cwdogue capsulaiee complite, mais eelle-ci
devient linalement irll'l.u:lp]l"!l'. Uie weritalile reaetion déciliale des eclloles de
|-|;|1|:||||r|1'1r-|||r|| -l,"11I| TF gr;m.l]l‘ Jjarﬁl:._ =1 |':'i.||[1' .:I ||I. |."|I.||I:I:tl.ll' ||.‘I-JI|1".. :Iitili# |‘|-|:u:ln-
ke riveEn p:lriq'-1-.|:|1 =t Dsiva e In |'.|1!t||||:|-.- Beasale, vat ronspdéralilenwent déteait
nny slades avanrds de la gestation.

Cest alans e placmediblaste e T comcenteation 7acide ribainpelsgee
ey taplasisbjoe ot T plios elivie, miis cobte coneentritisn et pas imegpprecialile
daws Je evtebilaste wiodians Pendoblaste de o veswenle ambilicale. Le aglyensgioe
atteint sa ples Torte concentration dans b cadmgue basale, moais on en reweaotre

anasi dams des cellales epithelialies mdseneliy mateanscs de lasplanehnspleone de

s wastil =nariomk

wisienle  ombilicale, Les phveapaotcines ahaident parfowt, o
weeneites @y fibirilles ¢b O Lo substanee fondomentale do 150 congunetif. La phose
platase alvaline est présente en abendanee dans Te Labvormthe placentaire o,
veprendant, elle ost restecinte amx parois meenes dies Laeines sangaines st ernelles,
Lamnios e Pl pas itandie, peis Cengvene aesenpos sans Lo vesicole ambilicale
vern b fin de la graluliun.

Husammen fassung.

Frie WVarpbusggenesis der Eihdawte and Placenta der tropi=clen aooeribanisclien

Vampirledermiio-e Desenvelns rotaedies meariras (Desmasdantidne) gleicht Gime all-
i ik

kel

icelien Fruelsl-

Biga i

gl.'ml.'il ol l.|l'rjl.'||]gl.'r| e malie verwandten b
Mascheri [} I.II_\iI.II"-1IIt|II|ti1!.I1 :|.. weker=ch

L~iwht alaer in v n Punkien

sy ader Ll allen andderen Tasber beselricbenen Fledermiosen.

Aul div Ohvulation [lgt cine deatliche proge-tationale Beaktion dee Uteroas-
schlvimbiaat, Bae befruchitete Ei cntawichelt sich onr vallen Blastses =ti=chen Stofe,
Bevar o= lie Eileiter verlafi, Pie Eisplonmong gescliebt ectaly giselomisd vollkasm.
aeeat inber=titiell wocd Godet antimesoopetral fn etnem Harn des eweiliargen leras
statte ie Orsentierung der Keinescheshe b=t amtimesometral, Selwe vor dem Fre
so Dildet =ich alas
1Ml e Blisbaey sbs, 0
1

scheinen e Primitiv-tee wnlicacm by omabe Mesolerog Trith-

weilipg i cilaey ang

glivherwei=e v 'I'rnirlmln'l,nr (FTITL)

v dler ke aksy dibier siolverlioh v Simlirme ilis [doaolersmekes, s

o] wird ven Blot-

pl aler o

aber e sdie cmbrevoasale: 15500 51 pil Moeaderan iliees

iilden ver=orgt, [l picht vt bersomadie BURIFLe Bonfbet w i Seliwin-

gerschalt am Tropbiellast, ven deos sie doreb vdne dentliche Beicheriaohe embron
petrennl d-1. %Woar Babeen cdaboer eioe ausgedchinte diooernce Tibisminare {hagehialae

|.|.I|'Ilr-il. Ih“’t'h 1!1I'\- l'|I|| ill'.lll"l'll iI-'."\- ]"1'1 = l\l'll1l-rII|. 1“'.' b :|-k||iu'r-|-il'rt|' "|1I| i'.rlli 1!':"" ]]l

Fe
lewean e Jivse g waoddaeels die
Nustbersaekbidichle verschwindet; s cnt=tebit ein ol

I-;Il'kl'h I-q']|,|i1'[!||i1']|, H141 :|-i|; .;I'|.'q|l-L|.|I;I|'il-il'l'1l,' 1Ir||||'|r

ligar Tu s wianer e
kelirten Dhotter~ickplazenta.
e allanteiselie Plieenta st di=koid

er=abE fur 1'1"|Ir:f.i|h| |]1'r ]I

aly Lalesrinthi-cby vnad esulothelioeliorial

letwberes 1 § e, e lalie Blach der ]"||:. Mlva-
v ol [hae 11

durele eine unregelmiBige Sclicht vien I}Iulrnphnl:l

1-1||t|||l|:i4!|.-||I lori ebenen alie Maxemta Wi loorial o« seprbieroeilae =1

an dber Decidug Liasalis
dwwrrind befestipr. Zo-dtelivle allamtoiselie Plazenten fehlen.

welehe =ehilield-
J T PRTITAS uII-.r;.|.=[i.,;; wird, Fine walwe deginlisale Beakbicn der csndometeiseli-n Eellen

Vespriamplivle Bilidet =iclh eine vollstienlize Decidua copealar
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hesclaritnkt sieh haupt=iellivh anl dic Deeidue ha=nlia, aher das prarietiale Endo-

metrimen wie ek die Deeidug Basalis werden io der spritten Graviditin wom Grafl-
teil aufgelise, '

e 2y toplusnsi=che Bilomueleinsiure j<t fm Syaeytioteophaldast am stivk=ten
kenzentrieet s whrer sbe i1 anel im Lxtotrapholilast wnd dine Dot bereackentoderm
micht woeshellich, Gl kesen fadet siels g reichlichsten in der Thecidua Dasolis,
abier Ablogerangen Loemen awch o dens sescinchymulischen Epithelecllen der
|:ln11-:~r=||.|-l:c]:l;|r|1-!|.r|1r|.].=.||r.- var. Dlvkogroteine sind diberall seichilich visrbiinalen,
uiel weistens G Verldlang e Biwdegescb-hbrillen und € rsdenlstamne, S Ika-
lizehie: Phossprhatase i1 reivklich jm Thaventalaliy rinth varhomden, wa sie ich aher
anl die wirklches Wamle der minterirhen Bt besclirdnke. [her Ammion
worale niedi wintersne bit, siler mepen Fisde aler Sehw angerschall weis1 das D hask byor=
=ack kein Fnzym aul.

LITERATUE

Hareraft, 0wl D00 80, Barron: Anat, Bee, 94, 560 Sl TG, Mleardee, [0 ;
oak, [ees PO, 10 bR, (w0, Ieenfed), F. W, B, W0, AL Hr-.lh.-m'lrgs sl AF, Menders
swzs Umivy of Load,, Atldone Prees, Lomlon 1951, . far Costa, AL €. Mem. Soe.
Traet. Sei Nan,, Biol. Ser. W B 50, 1020, - Gersh, F,oand H. K. Catehpole: Am. J,
Amat, B3, 157 521, 19, Gomaord, G20 A, 1. Tk, 13, 443 fon2, 1937 1. eell,
vasmp, PMhvsiol T70 183, 1930 A 1. Clinge, PPuthe, Tech, Suppl. e, 177179,
P 0 Db clin, e, 32, 520 331, 1031, Gagedabeiskor, o, Proc. Ludbae Seml.
ot I [ T P T PR L P B S 250, 1450y e, wesd, Tias1. Sed, Tilian 15, 93 08,
TA0L. - Masedese, €50 W0 Fh: Anar. Ane. TROTH TR, 193 Aan. 1. Awmat, S, 327-
WV PR Plertig. Al ol 2 Back: Carnegie Caniribe, Fmbeyal, 31, 63 81, 1415, -
Leddooed, €0 P A 1, Agat. fite, |19, 1951 Lithie, K. 8,0 Lab. Tnvestigation
I, 30-15, 1959, .'I-.frlH.ur_-t., FoRS Patly, Teel, W 1t Soaunider Cary Phila., 1938, —
Warhews, Lo #: Transs zool, Soe, Lood, 200, 2990 %6, 1497, MeAlaeian, T F. A ;
Sataee PSR 302, M6, - NWieehell, A0 el T B Wistecki: Anat. e, i, 26 ] -2,
Pobb, Meaphe, ML b Irse. zenll Sons, Dl 120708 TR, 095, - Wessman, N, B -
Cinrme i Cntrilie Fenlasal, 26, 13 290, 1937, Wessmn, H, 0 qond L A I via-
Jubur: Ao, B Mol S1, 530 104, 1939, Batein, W, A0 Ani. . naitwer, Ser 6, 12,
I Thy TEEL. - Sawsem, 45, 5, aond 1% Hitl: Tean-. ziol, = Lonul, Ser, I3 114,
PG E93).  Beaai, de: Ao, | Amat, 53 317 28T ML Shmgesen, G G Dl
amer, Mus, Mator, Hien, 85,00 350, 1945, Reager, V. Tt Hew, Cyrol, 1,221 255,
P52, Seiewstarea, 5. 050 Proe. waol, Sor, Biragal 5, 803 131, 1952, — Fan der
Sprenkel, BT Ao omkeccimad, Forsch, 28, 185 b, 932, o Wimsan, B 40 A,
B B WUET P M -3 N I B B - B B LT O 1T T, TURH B, 61 142, 1948
Vi, B FR0 005 ikt y, [0S0, Wemaseeee, W, o, sl 1. 'I',ru'“;..f,_._- A 1. Anat,
Yo A1 116, 1952, B0 Veraseate, W02 A, wiad 6, 08 Wbsborkeis A { R WTHTY R 11 e
[P Wistarka, £ M s M50 Mewonenrs Ame ). Auad. 73015 FEG, T3
Wislucki, G, I o W Deane, and 12 IF. Memgpeery s A, LTl 2R1AA6,
P16, Wiaderfed, €0 B ] BB Degrgecry: An, )L Aual. T8 1 ba, 190h: 13, 142,
143K, B aadeardcd, 000 00 weod 000 . Bircen s Amat, Hec, 80, 307 317, 1941, - W'is-
dreckety G HE wnd T PaedyBialas Ao 1 Avan, 92, 117 152, 1033, I islucki, 6 B
sl B AL I Gnasade s Aao. ). Anae, 8, 200 S0, 19T Bersived Fampary (NN EVLA

Avtw snml., Vol 21, Mo, 4, 1954 =



	Clipboard91.jpg
	Clipboard92.jpg
	Clipboard93.jpg
	Clipboard94.jpg
	Clipboard95.jpg
	Clipboard96.jpg
	Clipboard97.jpg
	Clipboard98.jpg
	Clipboard99.jpg
	Clipboard100.jpg
	Clipboard101.jpg
	Clipboard102.jpg
	Clipboard103.jpg
	Clipboard104.jpg
	Clipboard105.jpg
	Clipboard106.jpg
	Clipboard107.jpg
	Clipboard108.jpg
	Clipboard109.jpg
	Clipboard110.jpg
	Clipboard111.jpg
	Clipboard112.jpg
	Clipboard113.jpg
	Clipboard114.jpg
	Clipboard115.jpg
	Clipboard116.jpg
	Clipboard117.jpg
	Clipboard118.jpg
	Clipboard119.jpg
	Clipboard120.jpg
	Clipboard121.jpg
	Clipboard122.jpg
	Clipboard123.jpg
	Clipboard124.jpg
	Clipboard125.jpg
	Clipboard126.jpg
	Clipboard127.jpg
	Clipboard128.jpg
	Clipboard129.jpg
	Clipboard130.jpg
	Clipboard131.jpg
	Clipboard132.jpg
	Clipboard133.jpg
	Clipboard134.jpg
	Clipboard135.jpg
	Clipboard136.jpg
	Clipboard137.jpg
	Clipboard138.jpg
	Clipboard139.jpg
	Clipboard140.jpg
	Clipboard141.jpg
	Clipboard142.jpg
	Clipboard143.jpg
	Clipboard144.jpg
	Clipboard145.jpg
	Clipboard146.jpg
	Clipboard147.jpg

