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Morphogenesis of the foetal membranes and placentation in the Indian
molossid bat, Chaerephon plicata (Buchanan)
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Abstract. In Chaerephon plicara the definitive amnion is formed by the development of
folds. The yolk-sac splanchnopleure undergoes progressive collapse and folding until it
ultimately remains as a free gland-like structure with hypertrophied endodermal and
mesodermal cel1s. It acts as an active haemophagous organ after limb-bud stage. An
extensive chorio-vitelline placenta, which is formed during early gestation is progressively
abolished and replaced by the chorio-allantoic placenta. Two kinds of chorio-allantoic
placenta are formed-a diffuse endotheliochorial placenta, which persists until about midpregnancy, and a definitive discoid placenta which is mesometrically located. labyrinthine
and haemomonochoriaL
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Introduction

The family Molossidae includes over 80 species (Koopman 1984; Hill and Smith
1985) and representatives of this family are found throughout the world except in
the very cold regions and in the Sahara desert. Yet some details of development and
the structure of the foetal membranes and placenta are known of only one new
world species, Tadarida brasiliensis cynocephala (Mossman 1937; Stephens 1962,
1969; Stephens and Easterbrook 1968, 1969, 1971; Stephens and Cabral 1971).
These studies have revealed that the yolk-sac splanchnopleure in this species
becomes free, undergoes collapse and the endodermal cells hypertrophy. Thus, the
yolk sac acquires a gland-like appearance during the final stages of gestation. The
endodermal cells of the yolk sac store glycogen and protein until advanced
pregnancy. An extensive chorio-vitelline placenta is present until the limb-bud stage
of development of the foetus after which it is replaced by chorio-allantoic placenta.
Two kinds of chorio-allantoic placenta develop in this bat-a transient, diffuse,
labyrinthine endotheliochorial placenta, which occur until mid-pregnancy, and a
definitive, discoid, labyrinthine, haemochorial placenta on the mesometrial aspect of
the uterus.
The present paper embodies descriptions of the morphogenesis of the foetal
membranes and placenta of Chaerephon plicata. Apart from the fact that this is the
first report on the embryology of an Indian molossid bat, this study has revealed for
the first time the manner by which the final placenta comes to develop on the
abembryonic side-an unique feature unmatched by any species of any other family
of bats. Secondly, the yolk sac in this species acts as an haemophagous organ after
mid-pregnancy. This also is a feature unknown in any other bat. The early
embryology of this species was described in a previous paper (Pendharkar and
Gopalakrishna 1984).
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2. Materials and methods
The specimens were collected from old buildings at Khandwa, Madhya Pradesh,
India at frequent intervals from the beginning of July to the end of September
during 3 successive years-1977, 1978, 1979. The specimens were either shot down
with a small calibre air gun or captured with butterfly nets. Altogether 128 pregnant
specimens at different stages of pregnancy were examined. The genitalia of the
specimens were fixed in various fixatives, such as neutral formalin, Rossman's,
Baker's and Carney's fixative. The tissues were dehydrated by passing through
graded ethanol, cleared in xylol, embedded in paraffin and serially sectioned at 6 to
7 f1. thickness. Most of the sections were stained with Ehrlich's or Harris'
haematoxylin and counterstained with eosin, cleared in xylol and mounted in DPX.
A few sections from each series were stained by the periodic acid-Schiff (PAS)
procedure (Pearse 1968) followed by staining with Weigert's haematoxylin and
some by Mallory triple procedure.

3. Results
3.1

Neural groove stage

Six specimens with embryos at different stages of development of the neural groove
were available for this study. Figures 1 and 7 illustrate sections of the uterus
containing an embryo at an advanced neural groove stage of development The
embryonic plate with the neural groove in the center was facing the antimesometrial
side of the uterus. In an earlier report (Pendharkar and Gopalakrishna 1984) it was
shown that the expansion of the embryonic plate of the implanted trilaminar
blastocyst had resulted in stretching and final tearing away of the trophoblastic
layer overlying the embryonic plate resulting in exposing the embryonic plate to the
potential uterine lumen. This situation continued in the neural groove stage, when
the embryonic plate faced the uterine endometrial tissue since the trophoblastic
layer and the uterine epithelium were absent from this region. Folds of definitive
amnion had formed at the margins of the embryonic plate and had grown for a
short distance towards the dorsal side of the embryonic disc. Exocoelom had
formed at the margins of the embryonic disc and had extended into the amniotic
folds and to a little distance on the lateral sides of the yolk-sac wall. An extensive
chorio-vitelline placenta was present in relation to the lateral and mesometrial sides
of the uterus. A zone of syncytiotrophoblast occupies about a fourth of the
thickness of the uterine wall on the lateral sides of the uterus and numerous short,
solid, conical or bulbous projections of the basal cytotrophoblastic layer had
entered the syncytiotrophoblastic zone in many places along the foetal margin of
the placenta (figure 8). On the abembryonic side adjacent to the tubo-uterine
junction, and towards the mesometrial aspect of the uterus, the trophoblast had
undergone proliferation and had formed a thick pad (figure 9). On all the sides of
the implantation chamber the endometrial tissue immediately overlying this
trophoblastic zone had formed a mantle of symplasma caused by the merging of
disintegrated terminal segments of the uterine glands and cells of the mesometral
stroma, both components losing cell membranes (figures 10, 11). The endometrial
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Figure 1. Sagittal (a) and transverse (b) section of the uterus containing an embryo in the
later neural groove stage of development.

tissue in the deeper regions was loose and had numerous fluid-filled intercellular
spaces. A thin zone of compact endometrium occurred between this zone and the
myometrium.
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3.2 Stage of early allantoic attachment

The following descriptions are based on the examination of 4 progressively advanced
pregnant uteri each containing a foetus in which the allantois had grown across the
exocoelom and had established contact with the uterine wall on the antimesometrial and a part of the lateral sides (figures 12, 13). The allantois was composed of
a mass of mesenchyme surrounding an endodermal allantoic duct, which had
expanded distally into a vesicle. Numerous foetal capillaries were present in the
allantoic mesenchyme. As a result of the extension of the exocoelom into the yolksac wall the embryonic segment of the yolk-sac splanchnopleure had become
separated from the chorion, but it retained contact with the endometrium on the
mesometrial and a part of the lateral sides of the uterus. Thus, there was a chorioallantoic placenta on the antimesornetrial and a part of the lateral sides of the
uterus and a chorio-vitelline placenta on the rest of the regions of the uterus.
The histological changes consisted of invasion of the syncytiotrophoblastic zone
by the basal cytotrophoblastic layer in the form of solid or hollow projections
(figures 14, 15). Maternal blood capillaries in this zone had distinct endothelial lining
composed of hypertrophied endothelial cells (figure 16). Some of the maternal
capillaries in the zone of symplasma had broken down forming pools of
extravasated blood (figure 17) and this was ingested by syncytiotrophoblast. The
cytotrophoblastic pad, which was noticed adjacent to the tubo-uterine junction in
the previous stage, had become thicker and had expanded towards the mesometrial
side.
3.3

Early limb-bud stage

This stage is characterized by the foetus possessing one pair of limb-buds, the
presence of the chorio-vitelline placenta over a small area of the gestation sac and the
occurrence of an extensive chorio-allantoic placenta in the rest of the uterus.
Figures 2 and 18 illustrate the general arrangement of the foetal membranes at this
stage. The allantois with the allantoic vesicle had expanded considerably.and was
applied to a wide area of the placenta on the antimesometrial and lateral sides, and
had grown cranially up to the region of the trophoblastic pad mentioned earlier.
Consequently, the yolk-sac splanchnopleure had become separated from the
chorion resulting in the abolition of the chorio-vitelline placenta from these regions.
Only a small distal abembryonic area of the-yolk-sac splanchnopleure retained its
contact with a part of the mesometrial and a part of the lateral side of the gestation
sac. In the freed region the yolk-sac splanchnopleure was thrown into folds (figure
19) and the endodermal cells had hypertrophied and had become cuboidal and
contained vesicular nuclei. The mesodermal cells of the yolk-sac wall were flat.
The placenta had undergone marked histological changes. It was in the form of a
spherical shell of syncytiotrophoblast occupying about a third of the thickness of
the uterine wall at the level of gestation on all the sides except in the region of the
cytotrophoblastic pad. The basal cytotrophoblastic layer had penetrated deep into
the syncytiotrophoblastic zone in the form of deep hollow inpushings (figure 20)
some of which had become branched and inter-connected.. Extraembryonic
mesenchyme had entered these hollows. Whereas in the regions of the chorioallantoic placenta the foetal blood capillaries had entered the placental complex, in
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Figure 2. Sagittal (a) and transverse (b) section of the uterus showing arrangement of the
foetal membranes in early limb-bud stage.
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the region of the chorio-vitelline placenta the vitelline vessels did not enter the
placenta complex, but lay on the foetal border of the placenta. Maternal blood
capillaries in the placenta had distinct endothelial lining with slightly hypertrophied
endothelial cells in most places (figure 21). The endometrial symplasma consisted of
large masses of cytoplasm containing widely scattered nuclei, and many pools of
extravasated maternal blood occurred in this zone.
The trophoblastic pad mentioned earlier had become thick and had occupied a
wide area on the mesometrial side of the uterus near the tubo-uterine junction. The
foetal surface of the pad had numerous pits which gave the trophoblastic pad an
indented appearance in sectional views. Allantoic mesenchyme and foetal capillaries
had occupied these pits. Several maternal blood capillaries pierced the pad from the
uterine side and they had flat endothelial cells for about half their length within the
pad and were devoid. of endothelial lining in the rest of the regions.
3.4 Late limb-bud stage

This stage is characterised by the presence of two pairs of limb-buds in the foetus
and the complete separation of the yolk-sac splanchnopleure from the chorion on
all the sides with the consequent complete abolition of the chorio-vitelline placenta.
Figures 3 arid 23 illustrate the gross morphology of the foetal membranes at this
stage of gestation. The cavity of the yolk sac had become reduced in its extent since
the separated splanchnopleure was pushed centripetally by the expanding amnion
and the extension of exocoelom on all its sides. In many places the free vascular
yolk-sac splanchnopleure had been thrown into folds in which the endodermal cells
had hypertrophied and had become columnar and crowded together. The
mesodermal cells were still flat in most places, but were slightly enlarged in the
regions of the folds. Vitelline vessels were present on all the sides of the yolk sac.
Allantois carrying foetal capillaries had spread over the entire foetal surface of
the gestation sac thereby converting the entire placenta into the chorio-allantoic
type. The allantoic vesicle was considerably reduced and occurred as narrow spaces
in the allantoic mesenchyme. The allantoic duct was, however, present. The
placenta could be recognised into two moieties with different histological
characters-a diffuse placenta and a mesometrially located discoid placenta. In the
diffuse placenta cytotrophoblastic villi carrying foetal mesenchyme and blood
capillaries had invaded deep into the syncytiotrophoblastic shell. Most of the villi
were branched and the branches of adjacent villi had fused in the deeper regions
(figure 24). Consequently, the syncytiotrophoblast, in which maternal blood
capillaries lay, had become compressed into tubules, the central lumen of each
tubule being the persistent maternal blood capillary, which, in most places, had
hypertrophied endothelial cells (figure 25), and the wall of the tubules being made
up of an inner layer of syncytiotrophoblast and an outer layer cytotrophoblast. The
diffuse placenta was, therefore, labyrinthine and endotheliochorial. Nurnerous large
multinucleate endometrial cells were present on the maternal border of the placenta
(figure 24). A thin layer of loose endometrial tissue occurred between this zone and
the myometrium.
The discoid mesometrial moiety of the placenta was in the form of a lobulated
(figure 26) thick disc embedded in the uterine wall with the foetal surface protruding
slightly into the exocoelom. A mass of allantoic mesenchyme distinctly separated
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Figure 3. Arrangement of the foetal membranes at late limb-bud stage.

the discoid placenta from the diffuse placenta. The placental disc was composed of
several lobes separated from one another by foetal mesenchyme carrying foetal
blood vessels. Each lobe was made up of a labyrinth of loosely arranged placental
tubules the core of which had a maternal blood space without endothelial lining. In
the deeper regions of the disc. i.e. adjacent to the maternal endometrial tissue.
some of the maternal blood capillaries had endothelial lining composed of flat cells
resting on a thin basement membrane. The wall of the tubules was made up of a
row of cytotrophoblastic cells. There was a thin layer of endometrial tissue with
compactly arranged cells on the maternal border of the placental disc, and this
region was pierced by maternal blood capillaries which ultimately extended into the
placental tubules. Outside this zone the endometrium was loose and spongy, and
this was contiguous with the loose endometrial tissue in the rest of the uterine wall
around the diffuse placental zone.
3.5

Mid-pregnancy

The general arrangement of the foetal membranes at this stage of gestation is
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illustrated by figures 4 and 27. The free yolk sac had undergone further collapse and
lay in the exocoelom partly towards the lateral and partly towards the mesometrial
sides. The yolk-sac splanchnopleure was thrown into numerous folds and the cells
of the endodermal layer had undergone marked hypertrophy. The mesodermal cells
had also enlarged and had formed a covering of cuboidal cells on the exocoelomic
surface of the yolk-sac splanchnopleure. In many places the mesodermal layer
occurred in the form of numerous blunt outpushings projecting into the exocoelom
(figure 28). The entire yolk-sac wall was richly vascularised. A large amount of
extravasated maternal blood was present around the yolk sac and the mesodermal
cells of the yolk-sac splanchnopleure were engorged with ingested maternal
erythrocytes.
The placenta occurred on all the sides of the gestation sac, and while the diffuse
placenta was thinner than in the previous stage, the discoid placenta had become
more extensive and thicker. Enlarged endothelial cells lay on a thick basement
membrane in the maternal blood capillaries in the placenta (figure 29). There was no
remnant of the endodermal allantoic duct or the vesicle, but the allantoic
mesenchyme carrying foetal blood vessels had spread over the entire foetal surface
of the placenta.

Figure 4. Arrangement of the foetal membranes at mid-pregnancy.
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The definitive placental disc on the mesometrial side was in the form of a wide
thick bulb whose narrower base was embedded deep in the uterine wall and the
broader end protruded into the exocoelom. There was deep cleft in the center of the
placenta which separated the placental disc into nearly equal halves. Each half of
the placenta was composed of a network of a large number of placental tubules
inside which circulated maternal blood. There was no remnant of the maternal
endothelium in the placental tubules-each tubule being composed of a single layer
of cytotrophoblast. Allantoic mesenchyme and foetal capillaries occupied the intertubular areas. On the maternal border of the placenta occurred a continuous layer
of trophoblast and this continued as the trophoblastic component of the chorion in
the primary placenta. There was no change in the histology of the rest of the uterine
endometrium.
A little after mid-pregnancy (figure 5) the diffuse primary placenta had
disappeared altogether and the discoid definitive placenta had become thicker. The
yolk sac had undergone further collapse and lay mostly on the lateral side of the
gestation sac. The histological structure of the yolk-sac splanchnopleure and the
placenta remained nearly the same as before.

-r--
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Figure 5. Arrangement of the foetal membranes at advanced pregnancy.
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Full term

The general arrangement of the foetal membranes at full term is illustrated in
figures 6 and 30. The enormous enlargement of the foetus had resulted in the
stretching of the uterine wall, which had consequently become thin on all but the
mesometrial side, where the discoid chorio-allantoic placenta was present.
The yolk sac had undergone nearly complete collapse resulting in the
approximation of the walls of the yolk sac and the abolition of the yolk-sac lumen
from most places (figures 31, 32). The lumen, where present, occurred as small
spaces bounded by hypertrophied columnar endodermal cells. The mesodermal
layer composed of hypertrophied polygonal vacuolated cells which occurred in the
form of numerous blunt villi which projected into the exocoelom. These histological
changes gave the yolk sac a gland-like appearance. A large quantity of extravasated
maternal blood was present in the exococlom and the yolk-sac was bathed in this

Figure 6. Arrangement of the foetal membranes at full term.
(Abbreviations used in figures l...{j: all.v, Allantoic vesicle; am, amnion; ch-all.pl, chorioallantoic placenta; d.pl, definitive placental disc; exo, exocoelorn; Fu.Tallopian.tube; h.f.am,
head fold of amnion; Lf.am, lateral fold of amnion; mes, mesometrium; 0, ovary; pr.pl,
primary (diffuse) placenta; t.f.am, tail fold of amnion; tr.p, trophoblastic pad; u.g, uterine
gland; u.l, uterine lumen; y.s, yolk sac; y-s,c, yolk-sac cavity; y-s.pl, yolk-sac splanchnopleure).
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Figures 7-12. 7. Part of thc transverse section of the uterus containing an embryo in
advanced neural groove stage of development. Arrow points to a lateral amniotic fold
(X 24). 8. Part of the uterine wall at neural groove stage. Note projections of the basal
trophoblastic layer (long arrows) into the zone of syncytiotrophoblast (short thick arrow),
(x 80). 9. The abembryonic part of the section of the uterus containing an embryo in
neural groove stage of development. Black arrow points to the trophoblastic pad adjacent
to the tubo-uterine junction (white arrow) (X 52). 10. Part of the uterine wall of the
uterus at neural groove stage. Note the layer of syncytiotrophoblast (arrow) and a deeper
layer of loose endometrium (x 92). II. Enlarged part of figure 10. Note a bulbous
intrusion of trophoblastic layer (arrow) into the zone of syncytiotrophoblast (x 260).
12. Part of the section of the uterus containing an embryo with early allantoic attachment.
Note the allantoic vesicle (arrow) within a large mass of mesenchyme (X 10).
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blood. The mesodermal layer was in the form of numerous blunt projections
protruding into the exocoelom, and the cells had undergone enormous hypertrophy
and were engorged with maternal erythrocytes from the extravasated blood.
The definitive chorio-allantoic placental disc was deeply undercut by the
paraplacental chorionic layer on all the sides so that in sectional views the placenta
appeared in the form of a thick bulb on the mesometrial side. It was composed of

Figures 13-18. For caption, see p. 165.
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numerous lobules separated by strands of allantoic mesenchyme. Each lobule was
composed of numerous highly branched and anastomosed placental tubules (figure
33) whose walls were made up of cytotrophoblast and in whose lumen circulated
maternal blood (figure 34). Thus, a 3 dimensional network of placental tubules had
formed with the meshes of the net being occupied by foetal mesenchyme and foetal
blood capillaries. In many places fine allantoic capillaries appear to be embedded in
the wall of the placental tubules (figure 35), and the trophoblast in these places had
become so much attenuated that only a thin strand of cytoplasm formed the
interhaemal membrane separating foetal and maternal bloods. The definitive
chorio-allantoic placenta of Chaerephon plicata can, therefore, be described as
mesometrial, discoidal, labyrinthine and haemomonochorial with only the
cytotrophoblast being present.
A cytotrophoblast shell, 3 to 4 cells thick, occurred on the uterine side of the
placental disc (figure 32), and this was contiguous with the trophoblastic layer of
the paraplacental chorion. The utero-placental junctional zone had a thin strip of
endometrium in which there were many binucleate and multinucleate giant cells
(figure 36). A zone of loose tissue with numerous fluid-filled spaces occurred
between this zone and the myometrium. Evidently, this was the zone of separation
of the parturient.
The umbilical cord (figure 37) carried two allantoic arteries, an allantoic vein, a
vitelline artery and a vitelline vein. All these blood vessels were embedded in a thick
mass of mesenchyme.
4.

Discussion

The structural changes undergone by the yolk sac during the development of
Chaerephon plicata resemble those of Tadarida brasiliensis cynocephala (Stephens
1962, 1969), but with some important differences. After mid-gestation the free yolk
sac is bathed in extravasated maternal blood, and maternal erythrocytes are directly
ingested by hypertrophied mesodermal cells of the collapsed yolk-sac splanchnopleure. Evidently, during advanced stages of gestation of Chaerephon plicata the
yolk sac is an active haemophagous organ and is an important avenue for the
transport of iron and proteins from mother to the foetus. This unique feature of the
cells of the yolk sac is noticed for the first time in any bat. Syncytiotrophoblast
adjoining maternal symplasma also ingests maternal blood from the pools formed
by the break down of maternal blood capillaries in these regions. This feature was
noticed by Stephens (1962) in Tadarida brasiliensis cynocephala. Evidently, this
seems to be an important method of transport of iron and proteins from the mother
to the foetus during early gestation of molossid bats. The only other structure,
where maternal blood is directly ingested by embryonic tissue in bats is the
placental haematoma in some emballonurid bats (Gopalakrishna 1958; Wimsatt
and Gopalakrishna 1958).
The second unique feature of the embryology of molossid bats is the formation of
a definitive placental disc on the- abembryonic aspect in relation to the earlier
stages of development. In all other bats the allantoic placental disc is formed in that
part of the uterus towards which the embryonic disc is oriented during early
development. This is because the abembryonic region is occupied by the yolk sac
and the chorio-vitelline placenta. Hence, the allantois grows towards the dorsal side
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Figures 19-25.

For caption. see p, 166.
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of the embryonic plate-i.e. towards the side opposite to the one where the yolk
sac occurs-and establishes contact with the uterine wall and forms the definitive
allantoic placenta. In molossid bats, although initially the allantois grows towards
the dorsal side of the embryonic plate as in all other bats, it rapidly expands
towards the abembryonic regions and progressively replaces the chorio-vitelline

Figures 26-31.

For caption. see p. 166.
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Figures 32-37. 32. Part of the yolk sac at full term. Arrow points to hypertrophied
mesodermal cells bathed in extravasated maternal blood. Arrowhead points to endodermal
cells (X 260). 33. Part of the definitive placenta at full term (x 80). 34. Part of the
placental labyrinth. Note the occurrence of a single layer of trophoblast in the walls of the
tubules (x 220). 35. A few placental tubules at full term. Arrows point to fine foetal
capillaries embedded in the wall of the placental tubule (x 280). 36. Part of the uteroplacental junction at full term. Arrows point to multinucleate endometrial giant cells
(x 160). 37. Section of the umbilical cord at full term (x 50).
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placenta until it completely encompasses the yolk sac and establishes contact with a
predetermined site on the mesometrial side-the side opposite the one towards
which the embryonic disc was oriented during earlier stages. Although Stephens
(1962, 1969) noticed the occurrence of definitive placenta on mesometrial side while
the embryonic disc during early stages was oriented antimesometrically in Tadarida
brasiliensis cynocephala (another molossid bat), he did not describe the unique
manner in which this had been accomplished in this bat. It is, therefore, evident that
the development of the allantois in Molossidae is unique and the definitive placenta
becomes mesometrial secondarily.
The development of the allantoic placenta in two stages is yet another
characteristic feature of molossid bats. There is a diffuse, labyrinthine,
endotheliochorial placenta, which becomes progressively reduced until it disappears
altogether a little after mid-gestation leaving only a discoid, mesometrially located,
labyrinthine haemomonochorial placenta during the final stages of pregnancy.
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Figures 13-18. 13. Part of the section of the uterus at advanced stage of allantoic
attachment. Note the mass of allantoic mesenchyme (long arrow) containing a part of the
allantoic vesicle (arrowhead) ('" 14). 14. Part or the uterine wall at the stage of early
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allantoic attachment. The arrow points to a solid cord of trophoblast which had entered
the syncytiotrophoblastic zone. Arrowheads point to pools of maternal blood in the zone
of symplasma (x 260). IS. Part of the uterine wall at an advanced stage of allantoic
attachment. The arrow points to a hollow trophoblastic villus (x 260). 16. Part of the
superficial region of the uterine wall of late allantoic attachment. Maternal blood
capillaries (arrow) has a distinct lining of enlarged endothelial cells (arrowhead) (x 260).
17. Part of the deep region of the uterine wall at late allantoic attachment to show pools
of extravasated maternal blood (arrows) (x 350). 18. Section of the uterus with an
embryo in early limb-bud stage of development. A part of the yolk sac is still applied to
the uterine wall (arrow). Diffuse allantoic placenta (arrowheads) occur in the rest of the
uterus (x 18).
Figures 19-25. 19. Part of the free folded yolk-sac splanchnopleure at early limb-bud
stage. Note the endodermal layer (arrow) with hypertrophied cells (x 100). 20. Part of
the diffuse placenta at early limb-bud stage to illustrate the occurrence of numerous hollow
invasions of the basal trophoblast (arrows) into the syncytiotrophoblastic zone (x 80).
21. Part of the placenta to show maternal blood capillaries (arrows) with distinct
endothelial lining with hypertrophied endothelial cells (x 260). 22. Part of the maternal
symplasma in the deeper region of the uterine wall at late limb-bud stage. Arrow points to
pools of extravasated maternal blood (x 260). 23. Section of the uterus with an embryo
in late limb-bud stage. The yolk-sac splanchnopleure (arrow) is free on all the sides (x 10).
24. Part of the diffuse placenta at late limb-bud stage. Note placental tubules (arrows)
containing maternal blood capillaries which have darkly stained walls. In some places the
placenta has formed a network. Multinucleate endometrial cells (arrowhead) occur on the
maternal border of the placental labyrinth (x 100). 25. Part of the diffuse placenta at
late limb-bud stage. Note the distinct endothelium (arrow) in the maternal blood
capillaries (x 180).
Figures 26-31, 26. One of the lobes (shaded arrow) composed of a labyrinth of placental
tubules in the discoid placenta at late limb-bud stage. Allantoic. mesenchyme occurs
between adjacent lobes and between the placental tubules (arrowhead) (x 80). 27. Section of the uterus at mid-pregnancy. Please see text for description. Thin arrow points to
the mesometrially located discoid placenta with a deep cleft in the center. Arrowhead
points to the diffuse placenta. A thick arrow points to the cavity of the free yolk sac (x 8).
28. Part of the yolk-sac splanchnopleure at mid-pregnancy. Arrow points to endodermal
cells and arrowhead points to mesodermal cells (x 200). 29. Part of the diffuse placenta
at mid-pregnancy. Arrow points to maternal blood capillaries in the placenta (x 240).
30. Section of the uterus at full term. Arrow points to the definitive. placental disc.
Arrowhead points to the collapsed yolk sac (x 6). 31. Part of the collapsed yolk sac at
full term. Note the presence of extravasated blood (arrow) on one side of the yolk sac
(X 52).

