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14 Observations on the Placenta of the Rabbid.

The oviduct or tube, a transverse section of which is
shown (Fig. 4). resembles generally the cornu in its structure.
Manifest differences, 11{-35!1!:* in size, are found in the arrange-
ment :}t- [hl: MUCOS:L, .'L['I.tl ||'| thf LHnb“T.ULIUH I']|' hl‘. T'I'I.l]h[.lilr.ll"
lavers. The mucosal folds are here of uniform length, the
actual cavity of the tube being in consequence centrally
placed ; they are }nn}mr[mu ately shorter, less branching and
more club-sh: iped. The epithelium retains the cornual type,
columnar with cilia. While there is but a small amount of
sub-mucous tissue, the circular muscular coat is proportion-
ately much thicker than that of the uterine cornu. The

Fic. 1v.

Trnsverse sectron of vuiduct.

¢, longitudinal muscular layer ; 4, circular muscular layer; ¢,¢!,
mucaosal folds : e, n'l.:.-«;nrutlpin'.{.

longitudinal coat, however, shows the most marked differences,
it is here stratified, its walls being resolved into various mus-
cular lamin, separated by a greater or less amount of fibrous
tissue,
A longitudinal section passing through the line of
Llf_ﬁ'l-.LE'LcllH'ﬂl between cornu and tube shows the _|um..L|m‘i of
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Rablit's Genilal Tract. 15

their structural |n-t_"uii:11'itirc. As will be seen in the photo-
oraph (Fig. 5), this junction is distinct and abrupt. In
addition to the change in the arrangement of the mucosa, in
the amount of the sub-mucous tissue, and in the L]]H}H!Hf[l(‘.ﬂ]l
1:1 the [:_}['l;_{l[l_]:.lll]di COedL, One t!llht;l‘.:::. l_hm_ th:_ {_[u_ul;u cOal 1:,
reinforced at this spot by a localized addition of muscular
fibre, resulting in a a]ﬂlm{,t:! like structure which marks off
"11]-:".'[]]"\. the lumen of the cornu from that of the tube. The
result 1s a narrow strait, much smaller even than the cavity of
the tube, and embraced by a circular muscular wall of con-
siderable thickness.

Fig. v.

Longitudinal section of the junction between cornu and oviduct,

a, longitudinal muscular layer ; &, circular muscular layer ; u, uterine
cornu with its mucosa; ¢, oviduct with its mucosa; s, sphincter-like
thickening of the circular muscular layer.

This examination of the rabbit’s genital tract, a necessary
preliminary to the study of gestation changes, has directed
my attention to two significant anatomical points.

' (r) The complete and wide zone of separation which
exists between the two muscular layers, the circular and the
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18 Observations on the Placenta of the Radbil.

only to emphasize or throw light upon important or disputed
points. In these descriptions I shall follow always the same
order, in each instance dealing with —

(1) Foetal Tissue—The ovum, embryo or feetus and
feetal placenta as the age may warrant.

(2) Maternal Tissue—designated before the oth day
placental mucosa, and after that date maternal
placenta.

In every case the gestation sac has been cut at right-

(¢ dayvs' Gestation. )

Section of the free extremity of a placental fold showing the cormum
and the tubular character of the glands.

a, area shown in Fig. 8; ¢, I:Lt-ril_ml ; &2t 2®, tubular foldings
(glands) of the mucosa over a placental fold.

angles to the long axis of the uterine cornu, and sections
representing a central division of the placenta have been
selected and photographed.

GESTATION SAC OF 4 DAYS.

The position of the ova is only to be recognised by transmitted
light as spherical translucent areas placed at intervals, and toward the
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Gestation Sac of Four Days. [

ventral aspect of the uterine cornu. The ** uterus” shows no bulging
at these points, the ovum has been but one day within it.
(1) Feetal tissue :—ovum

My attempts to preserve the ovum at this stage have been
altogether unsuccessful.

{2) Maternal tissue :—placental mucosa.

A transverse section, |.:l.:|ttir:-r thE uterine cornu through a translu-
cent area shows that the * uterus "' has here acquired an actual cav ity.
This cavity s eccentric: 1]]1. [’:l"l,-.:ed is nearer the wventral wall. is well-
defined and circular in -.h.lp::: (Fig. 6). It is lined by the cylindrical

epithelium of the mucosa whose folds have been radially shortened, and
the cavity of the sac so formed. This cylindrical apl!h:.,]mm has lost its
cilia, and shows a direct and rapid multiplication of its nuclei with no

Fic. vi.

{ ¢ days’ Gesfation. )

High-power view of placental glands, showing great multiplication
of the nuclei of the epithelial cells.

n,nt on®, multiplving nuclei—fragmentation.

corresponding growth of cell- prmnpi 1sm. In this way it seems that the
shortening of thL mucosal folds is gradually 'I'.«r-'.mnh about for the
multiplving epithelial cells crowd the \L.]'FL!I’]L-dI ctel-de-sacs, and so0 come
to press upon and strangulate the vascular axes of the fine terminal
folds of the mucosa, and these terminal folds thus deprived of thei:
blood-supply perish and disappear (g, 8). All the six folds of the
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Gestation Sac of Fiwe Days. 21

uterine mucosa are in this way shortened, but uripuuirlll:.' the ob-placental
folds. The multiplication of the epithelium, most marked upon the
surface folds, is not seen in the deeper cui-de-sacs.

While the mesometric folds are thus shortened, there is a marked
hyperplasia of their sub-mucous tissue, especially in the zone next the
musculature (Fig. 7). There is an increase in the number of the star-
shaped and fusiform connective tissue cells, a marked addition of inter-
cellular substance, and the blood-vessels also become more numerous.
In this way these mesometric folds, the placental folds, are thickened at
their bases. A similar change, though less marked, is seen in the
peri-placental folds.

GESTATION SAC OF 5 DAYS (FiG. g).

The position of the ova 1s now evidenced by slight swellings seen
along the ventral aspect of the uterine cornu.

Fig. x.

(5 days' Gestalion. )
Section of a blastophere of five days. It has been deeply wrinkled
by the fixing agent.
a, area shown in Fig. 11.

(1) Feetal tissue :—ovum.

| have not succeeded in preserving the blastodermic vesicle n sifu,
but I have removed several from the uterus, fixed and cut them in the
usual way.

Fig. 10 represents a section of a blastosphere. It is scalloped and
wrinkled by the action of the fixing agents, but is seen to be composed
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22 Observations on the Placenta ﬂf the Kabbil,

of a single layver of fusiform cells, the ectoblast, outside which is a
homogenous envelope in which no structure is visible (Fig. 11). This
outside envelope is either the Zona Radiata, or a covering derived from
the mucoid secretion of the mucosa.

(2) Maternal tissue :—placental mucosa.

The cavity of the gestation sac has increased in size and preserved
its regular outline, The lining epithelium exhibits the same appearances
as seen on the previous ll::l‘l, the nuclei are rapidly multiplying often
with no division of the nurruundmrr protoplasm, and the fine terminal
folds of the mucosa atrophy and lllh.-l]_'![_'!li..;l,l!’ (Fig. 12).

The mesometric folds are now truncated, while the mucosa of their
free extremities is arranged in a series of tubular folds of nearly

FiG. 1.

(5 days’ Gestation. )

High-power view of the wall of the blastophere, the thick external
envelope is the Zone Radiata, and within is a single layer of fusiform
cells, the Ectoblast.

e, ectoblast ; z, zone radiata.

uniform length. The deeper of the cwl-de-sacs are not affected by this
change and are lined by the ordinary cylindrical epithelium.

The hyperplasia of the sub-mucous tissue has further thickened the
placental folds.
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Grestation Sac of Six Days. 23

(3IESTATION SAC OF 6 DAYS.

The gestation sac is now marked by a well-defined swelling of the
uterine cornu.

(1) Faetal tissue:—ovum.

| have failed to preserve the blastosphere. The cavity of the gesta-
tion sac appears empty save for scattered homogeneous masses (mucoid
débris) which are stained pink with the eosin.

(2) Maternal tissue:—placental mucosa.

The regular outhne of the gestation sac 1s well preserved.

The placental folds are shorter and thicker, for while the narrow
tubular foldings of the mucosa of their free extremities are reduced in

Fic. x11.

{5 davs' Gestation. )

Great multiplication of epithehal cells with strangulation of vascular
axes and so shortening of the glandular folds.
n,n', multiplving epithelial cells.

length, the hyperplasia of the sub-mucous tissue or corium has continued
(Fig. 13).

In this corium the number of the capillaries is greatly increased.

At this time giant cells appear in the ob-placental folds. These
cells are of enormous size, with coarsely granular round or oval bodies ;

the nucleus often has a slight space round it, and shows an indistinect

247






Gestation Sac of Six and a fHalf Days. 25

net-work, through which are scattered large fragments of chromatin
(Fig. 14). These cells originate from the ordinary epithelial cells, either
surface or glandular (Fig. 15), by a process of ‘degenerative hyper-
trophy.” The nuclei fragment and there is a great growth of cell
protoplasm. The smaller of these cells are found near the epithelium,
the larger ones deeper, and even among the muscular fibres of the
circular coat. | have never found these cells in the placental folds, and
have observed that they persist in the ob-placental folds at least until the
14th day of gestation.

GESTATION sSAC oF 614 pavs (Fio. 16).
(1) Feetal Gissue:—ovum.

The blastodermic vesicle is fairly well preserved, though its outline
is corrugated. The ectodermal cells are large and cubical, while the

Fig. xiv.

(6 days' Gestation, )

Ob-placental folds showing giant cells.
2.2 ,.2%, giant cells.

lining endoderm is thin. A primitive streak and groove are visible (Fig.
17)-
(2) Maternal tissue:—placental mucosa.

The outline of the gestation sac is no longer regular: the ob-placen-
tal folds, as such, have disappeared, and there 1s marked thinning of the
muscular walls of the *‘uterus.”
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26 Observations on the Placenta of the Rabbit.

The mesometric or placental folds have increased in size, and have
become more definitely outlined; they now deserve the name **coussinets”
which Hollard has given them. These ‘‘coussinets’ are rendered more
conspicuous by the comparative slow increase in the size of the peri-
placental folds. Their free extremities are much more regular, for the
tubular foldings of the mucosa, the placental glands, are shorter and
less numerous, and a marked hyperplasia of the corium is evident
throughout their entire length (Fig. 18). The covering epithelium no
longer shows a rapid multiplication of its nuclei, for each nucleus is now
surrounded by a greater or less amount of protoplasm, and cell-outline is
very often distinct (Fig. 19). The destructive process by which the
placental folds have been shortened is now at an end: henceforward the
process is rather a formative one, and already is begun the formation of

Fig. x=v.

(6 days’ Gestation. )
Origin and development of giant cells.
e, giant cells ; a,a',a®,a® a', shows development of giant cells
from cylindrical epithelial cells.

that more or less regular face, which at the 7th and 8th days the pla-
cental folds present to the embryonic ectoderm.

GEsSTATION SAC OF 7 DAYS (Fic. zo0).

(1) Feetal Tissue :—ovum.
The embryonal area (blastodisque of van Beneden) is now outlined
(Fig. 21). [t is directed toward the placental cotyledons. Cut trans-
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Gestation Sac of Seven Days. 29

prominence not so much by their own growth as from the fact of the
further resorption and shrinkage of the remaiming portion of the
mucosa. | Between them is now a well-marked intercotyledonary
groove. The epithelium (Fig. 22) covering the free surface of the
cotyledons is thickened, the cells are greatly increased in size, due to a
erowth of cell protoplasm, cell outline is in places becoming indistinct :
cells tend to fuse together, the nuclei are increased in number, and
are in groups in the deeper parts of each cell. These nuclei do not
stain evenly, they have clear centres, with the cninuriﬂg matter frag-
mented and scattered about their periphery. The above changes, ““ a
hyvaline degeneration,” are more marked upon the exposed surface of
the cotyledons : within the glands, on the other hand, they are much

Fic. 2w,

(6% days' Gestation. )

Free surface of placental fold. The glandular foldings are short ;
there is marked hyperplasia of the corium.
a, area shown is Fig. 19; ¢,c',¢*, capillaries ; g, g' g%, glands.

less evident. For here the cells are not so large, and they also possess
for the most part a single evenly-stained nucleus and a distinct cell wall.
The glands themselves are somewhat dilated, and of nearly uniform
depth.
As in the earlier stages the main body of the cotyledons is composed
of connective tissue cells with large oval nuclei and long interlacing
processes. Blood-vessels are numerous and large. Immediately next

o
=23



30 Observations on the Placenta of the Kabbil,

the musculature they have a longitudinal direction, but for the most
part they run rddldllv in the plane of the section. These vessels have no
muscular wall or adv entitia, are of the nature of capillaries—a condition
which has also been observed in the placenta of the guinea-pig by
Leighton. Near the free surface of the cotyledons these capillaries,
though Id,rune in size, retain their *iin‘.tpl-._ endothelial wall ; in the deeper
zones there is found pressed against such a simple wall an acquired
adventitia formed of one or two lavers of large cells (Fig. 23). These
layers of cells :FEII\:‘L\_-L'I,]LH' sheaths of "lr"laqq_uelm and ‘:jw.len} are
derived from the neighbouring connective tissue cells ; one can follow
their development, and they represent the first appearance of the
decidual cell. These cells are large, spherical, with a single round or
oval nucleus.

Fic. xIx.

(61 days' Gestalion. )
Shows the thickening of the epithelium, surface and grandular, of
the placental lobe.
2,22 elandular epithelium ; s, surface epithelium (multiplying).

GesTATION sac OF 8 pavs (Fic. z24).
(1} Foetal tissue:—embryo and adnexa.
This section is of special importance as it represents the first
organic contact of the embryonic and maternal tissues which go after-

wards to form the placenta. My own sections give the only representa-
tion of this early contact that | have been able to find. It will be
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Crestation Sac of Eight Days. 33
tact is unfnrccn.l and its area extended solely at the expense of the
maternal laver; for while the ectoderm will extend and thicken its area
of attachment, thr. degenerated epithelial layer will lose in corresponding
degree. In other words the active embryonic cells appear to corrode
and penetrate the less viable maternal tissue, the which may possibly
serve as a pabulum.

Minot in his paper Uterus and Embryo, and in respect of this
question, afirms that his studies afford no explanation.

He surmises, however, that the attachment of the ectoderm to the
maternal epithelium may be due to a simple .'1;_:1.{1“!5:1;;11'-.“1 or to a process
of mutual growth ‘‘as a graft unites with a bough.” But as Minot
here :Lt*:miw the t1mkl.nm-f of the ectoderm as degenerative also, these
hypotheses in view nfl.uw facts are proved gratuitous.

Fic. xxir.

(= days' Gestalion.)

Surface epithelium of plancental lobe, showing direct division of
nuclei and increase of cell protoplasm.

2, #', glands cut obliquely ; 5, surface epithelium (thickening.)

(2) Maternal tissue:—placental mucosa.

The two cotyledons have not greatly increased in size. The most
marked change is seen in the epithelial covering. This layer throughout
its extent (Fig. 26), but especially over the more exposed areas, shows
a continuation of the change already begun at the 7th day. Now all
cell-outline is lost, the cell protoplasm has increased in amount and
appears as a continuous and amorphous stratum, in the deeper areas of

a4 -
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Gestation Sac of Eight and a Half Days. 37

of which has disappeared from beneath it. Fig. 30 shows its lateral line
of attachment to the uterine epithelium. The junction of the two tissues
is seen and their further application the one to the other. The embryonic
cells are of uniform size with dark evenly-stained nuclei, and are multi-
plying rapidly. The surface of the uterine epithelium to which they are
attached, presents under a high power a bitten or corroded appearance.
This epithelium is rapidly disappearing; already in many places it is
represented only by a thin hyaline band, separating the aggressive
embryonic cells from the delicate connective tissue of the cotyledons. It
will be remembered that at the 8th day the mouths of the uterine glands
were already blocked by their hypertrophied cells, and that the thickened

Fic. xxvi.

(&8 duys’ Gestation. )

Shows great thickening of epithelium, surface and glandular, over
free surface of pl:wenlul lobes. Vacuoli appear.

¢, corium ; g,&',0%, hyperplasia of glandular epithelium ; »,9!,2*, 2%,
vacuoli.

epithelium of the cotyledons presented an almost unbroken face to the
approaching ectoderm. Along this unbroken face the thickened ecto-
derm—the ectoplacenta—has been laid. Nevertheless the line of union
is already markedly undulating, the LL[D]"‘LLLLHI;I dipping much deeper
at some places than at others. As is shown in Fig. 31, at this date these
incursions obtain only at the blocked mouths of the glands. It is as if

b i) |



38 Observations on the Placenta of the Rabbit.

the epithelial barrier presents at these areas a weaker resistance, a sup-
position supported by the facts that the maternal cells here are farthest
from their blood- Hupph and that vacuoli occur first and in largest number
at these places. These incursions mark the first appearance of the
“‘foetal villi.”

The sinus terminalis is also seen in Fig. 30. This vessel is filled
with nucleated fcetal blood, and marks the peripheral limit of the vas-
cularization of the umbilical vesicle.

From this section it is clear that the embryo is attached to the
maternal placental surface by the ectoderm alone, the other layers are

Fic. xxviL.

(& days' Gestation. )

Section of feetal ectoderm and endoderm slightly nearer the embry-
onal area than that shown in Fig. 23.
ec, feetal ectoderm ; en, teetal endoderm ; p, placental lobe.

not concerned in this attachment. In (Fig. 29) the embryo will be
observed cut transversely and with a completed amniotic sac.

(2) Maternal tissue :—placental mucosa.

The degenerated epithelial covering, though greatly thinned is still
intact ; the ectoplacenta is nowhere in actual contact with the maternal
connective tissue and its included vessels. The glands, save in rare
instances, are represented now by solid branching L{\hlmnt. of degenerated
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Gestation Sac of Eight and a Half Days, 39

epithelium. The most important changes however, in the cotyledons are
assoclated with the vessels. The perivascular decidual sheaths noted at
the 7th day, and increased in thickness and extent at the 8th, are now
found round all save the most superficial capillaries. To these most
superficial capillaries decidual sheaths never come to be applied, and
they retain for the present their simple endothelial wall. The sheaths of
the deeper capillaries are composed of a single or double row of cells,
while in the deepest regions the process is much more advanced, so many
rows being here aggregated round each vessel, that neighbouring sheaths
are beginning to impinge upon one another, in other words, the deeper

i¥ ! i i

Frg. xxvin.
(& days’ Gestation. )

Attachment of ectoderm to placental cotyledon, 12 hours later than
that shown in Fig. 25. The uterine glands are in many places solid.

”_‘-;1';;'-'.””1 line of attachment of foetal ectoderm ; g ectoderm :
£2,81,4%, placental glands ; ¢, corium of feetal lobe.

areas of the cotyledons are coming to be chiefly composed of decidual
cells (Figs. 32 and 33.) These cells retain as yet their original char-
acters; they are large, round or oval with a single round nucleus and a
considerable amount of cell protoplasm. The character of the deeper
vessels 5o surrounded is g:gmp]u'[e]:; 1;.}1..;::1g'|."L|, I'.|‘.|1:.‘"'l,' are fio iun;{ur vessels
but rather sinus-like spaces with large and irregularly shaped cavities.
This change must owe its occurrence to the peripheral growth and traction
of these perivascular cells. These sinus-like spaces retain their endo-
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Gestation Sac of Eight and a Half Days. 41

thehial lining, though the individual cells of this lining are in some places
swollen, with large oval nucleui, while in other places they are greatly
attenuated with rod-like nuclei.

At this stage—815 days—I have endeavored to show by a series of
microphotographs the origin and development of the true amniotic sac
(Figs. 34, 35, 36, 37, 38, 39). The several sections from which these
microphotographs are taken represent a selection from a serial cutting
of the entire length of the embryo. The embryo has been cut trans-
versely and the series runs from before backward, and the microphoto-
graphs follow the same order. The constitution of the amniotic wall is
plainly shown—etoderm and mesoderm—and also is it evident that the

e e £

Fic. xxx.

(&4 days' Gestation. )

Line of attachment of embryonal ectoderm to epithelium of placental
cotyledon ; vascular wall of yolk-sac and sinus terminalis.

e,ct,e®, capillaries ; g.¢',¢%, glands ; v,v',2%, vascular wall of yolk-
sac ; s, sinus terminalis ; v, volk.

side-folds, at least with relation to the middle regions of the embryo,
take a full share in the formation of the sac. Professor Milnes Marshall
states in his Vertebrate Embryology that in the rabbit the tail-fold takes
by far the largest share in the formation of the amnion. My specimens
scarcely bear out this assertion. Of the microphotographs Fig. 34 is
from a section passing through the middle region of the embryo,

265}



42 Observalions on the Placenta of the Rabbal.

the side-folds are scarcely raised. While Fig. 39 is from a section
nearer the tail end where the roof is complete. At this date, therefore,
only the tail end is roofed in ; it will be remembered that the whole body
of the embryo is not so covered until the 1oth day.

GesTaTION 5AC OF g DAYS.—(FI1G! 40.)

(1) Foetal tissue :—embryo and adnexa.

The ectoplacenta has increased in thickness, and has almost reached
its maximum superficial area. It consists of many layvers of cells which
are still uniform in appearance and still show active mitotic changes.

&C et

Fic. xxxi.
(8% davs’ Gestation.)

Thickened ectoderm, ectoplacenta, attached to placental lobe and
dipping more deeply at the position of the glands.

ec,ee!, feetal ectoderm ; /, line of attachment of ectoderm ; 4, foetal
entoderm dipping into placental gland ; g, terminal cul-de-sac of placental
gland ; ca, capillary ; ¢,c!, corium.

The most advanced of these cells, those farthest from the thin layer of

mesoderm which lines the foetal face of the ectoplacenta, are now in

direct contact with the connective tissue of the cotyledons, for fhe inter-

vening ulerine epithelim has completely disappeared. The disappearance

of this epithelial covering is shown in a microphotograph. (Fig. 41).
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Grestation Sac of Nine Days. 43

The line of fusion of the maternal and embryonic tissues is now still
more irregular. The incursions of the ectoplacenta into the gland-
mouths have extended more deeply and are more villous-like. In
addition new incursions, bud-like in-growths from the ectoplacenta, push
their way into the bared connective tissue face of the cotvledons. These
later ingrowths select for their invasion the near nu.,lghl'n_mr]mud of a
superficial capillary. (Fig. 42). They push in until they reach the
endothelium of the capillary, then gradually work round this wall until
they completely circumvent the vessel (Fig. 43) W hich, albeit ret’umu:—_j
its endothelial wall, now lies in the midst of tissue of foetal origin.  If

Fic. xxxi.

(81a days’ Gestation.)

Deeper capillaries of placental lobe, already sinus-like and surrounded
by sheaths of unin ucleate-decidual cells.

c,ct.c® et et c®, capillary-sinuses with perivascular sheaths.

the vessel be cut in its long axis this process of invasion is more
distinctly shown.

In this way arises a second variety of ** foetal villi.” The foetal face
of the mlu]'rl.u_gmt’l_ is now clothed by a complete mesodermic lining.

(2) Maternal tissue :—placental mucosa.

As we have seen, the uterine epithelium has now th.tppumul and
the ectoplacenta is in direct contact with the exposed connective tissue
of the cotyledons. This superficial connective tissue has retained its
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44 Observalions on the Placenta of the Rabbil.

original adenoid character. But this tissue, during the past 12 hours,
has greatly increased in amount until it now comes to constitute a zone

a zone where the great number of the cells are fusiform or radiate
connective tissue cells—and where about the vessels there are but thin
perivascular sheaths, one or at most two rows of uninucleate decidual
cells. The main growth of this zone, which is distinctly shown in the
microphotograph (Fig. 44) 15 due to an increase in the inter-cellular sub-
stance which has become cedematous, and through which are scattered
many leucocytee. This zone, retiform tissue with lymph coagulum and
numerous lmu.nu!ua. is identical in structure with a corresponding zone
in the placenta of Perameles as described by Hill.

Fig. xxxinl.

(&8s days’ Gestalion. )

High-power view of capillary sinus. The perivascular sheath is
plainly visible and the lining endothelium is thickened.

£, corium; &e', undnl.hultum, ', perivascular sheaths of
uninucleate decidual cells ; 5, capillary-sinus,

| have observed that the formation of this zone always dates from
the disappearance of the epithelial covering and the first contact of the
underlying maternal corium with the advancing foetal ectoderm. Thus
in its birth, and equally also in its constitution, it answers exactly to a
reactionary zone—reactionary to the advance of the ectoplacenta. This
reaction of the maternal placenta to the ** parasitic” foetal placenta was
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Development of the Side-folds of the Ammnion. 45

first suggested by Sir William Turner in the course of his extensive
researches. The idea has since been particularized by Hubrecht, Berry
Hart and Fothergill, though not in the case of the rabbit. This
reactionary zone is called by Duval “n.ie:i::-n intermédiare” intermediary
between the ectoplacenta and the deep region of the maternal phu:e:nu
—the ' région des sinus utérins " as Duval names it.  Hereafter these
two areas become more distinct and persist to the end of gestation. In
their nomenclature [ shall follow Duwval.

Fic. xwsiv.

(&Ls :’.l'?r-l'.t’-'l'l Crestafion. g

Development of the side-folds of the amniotic sac. Shows the
suspensory laminae, composed of ectoderm and mesoderm, beginning
to grow upwards over the back of the embryo. The area of chorionic
‘ltlciﬂ'hnﬁﬁl‘lt and the vascular wall of the nﬁli-.--qu. are seen and also the
placental cotyledons.

s, £', %, Capillary-sinuses ; g, intercotyledonary groove ; /, lateral
line of attachment of ectoplacenta; m, muscular wall of cornu;
@, cavity of vitellus ; e, embryo; s/, suspensory lamina ; s, vascular
wall of volk-sac.

This intermediary region is to become the region of the multinu-
cleate decidual cell, and "IE!IL".ld". there are evidences of such histological
change. These multmm[e.ntu cells play an important role in the further
modification of the maternal placenta, and their origin and development
is in consequence a matter of some moment. Minot writing in 1889
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52 Observations on the Placenta of the Rabbit.

this plasmodial change and the cellular layer as such, disappears.
While the ectoplacenta has increased greatly in thickness its general
disposition is now much more irregular. It 15 now markedly folded,
and the concavities of these large folds look alternately, now to l:he
feetal mesoderm and now to the maternal tissue. These foldings are
derived :—on the maternal aspect from the more rapid advance of the
ectoplacenta into the maternal tissue at certain points :—and on the
feetal aspect they are due to the ingrowth at successive intervals of the
mesoderm. Thus succeeding concavities of this double folding look,

Fic. xLI.

(g days’ Gestation.)

Line of attachment of the ectoderm.  The uterine epithelium has
completely disappeared.

¢, superficial capillary with perivascular sheath of a single row of
uninucleate decidual cells; e, ', €2, e, line of attachment of foetal
ectoderm to the corium of thc placental cotyledons, uterine epithelium
has disappeared ; »,#',#*, intermediary region of maternal cotyledon.

the one toward the foaetal mesoderm, the other toward maternal
placenta (Fig. 351). 1 have shown that the foetal ectoderm, the
ectoplacenta, begins to invade the maternal tissue through the agency
of villous-like ingrowths, and that these ingrowths penetrate first into
the blocked glﬂnd-ﬂmulhh at 815 days, and at g days they push in also
in close proximity to some hupurfu.ﬂ capillary. Thus these villi enter
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in two situations—along the glands and along the vessels. Those that
enter the gland-mouths find their line of direction speedily obliterated,
for the solid stalk-like gland-channels disappear immediately upon the
determination, at the gth day, of our reactionary zone—the intermediary
region.. The degenerate epithelium of these gland-channels is absorbed
by the reactionary tissue with which they become surrounded, and
which in its turn is replaced at the roth day, by multinucleate decidual
cells. Thus in the rabbit the uterine glands are only temporary guides
to the invasion of the foetal ectoderm. The further direction of these

Fic. xLiI,

(g days' Gestation.)

Invasion of ectoderm along the superficial capillaries of maternal
cotyledons.

c.c',e®, superficial maternal capillaries partly surrounded by foetal
ectoderm, their endothelium has in part disappeared ; ¢, feetal ectoderm,
ectoplacenta; w»,2',2*, “‘villi" of ectoderm following in upon and
surrounding maternal capillaries.

“ elandular villi " is determined by the blood-vessels in their immediate
vicinity. The permanent guides to the invasion of the fwtal fissue are the
mafernal vascular channels.

In a microphotograph (Fig. 42) at the gth day | showed the origin
and behaviour of these ‘“*vascular villi,"” how they reach in towards the
superficial capillaries, follow round their endothelial wall, and so come

-
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54 Observalions on the Placenta of the Rabbit,

to include within themselves the capillary spaces. The present sections
show a further advance in this process. Many maternal capillaries are
now completely surrounded by the feetal tissue and lie deeply within it.
Such capillary spaces have lost even their endothelial wall, and the
maternal blood which they contain is walled in only by the hl;ll'n‘.llll]dln"'
feetal ectoderm. Reference to a 'rnp._n_‘t-phu._‘lh_urr._a_ph [] ig. 52) of .'-Lu..h
maternal blood-spaces shows conclusively the pature of their walls.
Where a somewhat longitudinal course of the maternal capillary is
exhibited, the ingrowth of a *‘wilfus" along its walls illustrates the pro-

Fig. xLIm.

(g days' Gestation.)

Superficial maternal capillary almost completely surrounded by the
feetal ectoderm. The lining endothehum has disappeared save from one
point at its deeper margin.

¢, maternal capillary almost completely surrounded by feetal ecto-
derm ; r,s}, limits of preserved endothelium; &, blood-clot, maternal

blood.

cess more clearly. The *‘villus” reaches the distal or superficial end of
the capillary and surrounds it in the usual way: it then advances along
either side of the vessel, gradually swallowing the vessel. Before this
advance the Lmuuldu-lh L:.Hh of the vessel's decidual sheath become
multinucleate, vesicular, and detached the one from the other; and the
endothelium disappears to be replaced by the foetal tissue, In such an
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3
instance the vessel, while filled throughout with maternal blood, possesses
a wall composed, in its distal part, of feetal cells, and in its proximal
part of maternal endothelium. The junction of these two tissues along
the wall of a capillary is shown in a microphotograph (Fig. 53).

From the foregoing it will be manifest that the foetal **villi” never
penetrate the wall of a maternal vessel, alwavs does the “villus" come
to surround and include the maternal vessel.

The |1Jr‘!lil!:t of the maternal vessels when surrounded hr'll' ﬂt*'l.'l,] l'i.'-1'!~-'.|.l|.:1
and when robbed of their endothelial wall, lose at once their original

Fic. xLiv.

(0 days (resfation.)

First appearance of the intermediate (reactionary) zone. A longi-
tudinal section of the embryo, the line of attachment of the ectoplacenta,
superficial sinus-capillaries and solid glandular cul-de-sacs are shown.

e, embryo ; ec,ec,'ec®,ec”, ectoplacenta; g.g, Lg%, ot glandular cul-
de-sacs completely filled by the hyperplasia of their lining cells;
L, 28, Intermediary zone of maternal placenta.

size and shape; they become distorted into large irregularly-shaped
cavities. (See Fig. 52.)

[ introduce here a microphotograph (Fig. 34) of a more central
portion of the ectoplacenta in order to show its general arrangement in
a stage slightly more advanced, and in order to deal here once for all
with the so-called * villi." The ectoplacenta as here shown is thicker
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and its foldings are much more elaborated. The striking feature is its
comparatively uniform thickness, and that its line of application to the
maternal tissues is not very deeply irreu;ular Although at repeated
intervals the ingrowth of the foetal tissue is somewhat further adv anced,
there is little to represent the lengthy finger-like process of the conven-
tional “*villus." These foetal ingrowths pursue maternal vessels, as |
have shown, are evidently determined by the increased nutritive supply
at these points, and are followed closely in their advance by the main
mass of the ectoplacenta. Moreover, they contain maternal blood-

FiG. XLy,

(0 days' Gestation.)

Origin of multinucleate decidual cells.  These arise from [the
uninucleate decidual cells.

d,d',d*,d*, origin of multinucleate decidual cell from a perivascular
I..IIH!'IL[LIL‘.:L'EE dLleu.L! cell; ec,ec?, ectoplacenta; /,/', intermediary zone of
maternal placenta; s, sinus-capillary with perivascular sheath.

cavities, and where a capillary is shown longitudinally, they present an
open extremity to the maternal tissue, and the maternal blood-cavity
occupies their axes. It is with such definition that the term * villi "
herein used. (See Figs, 55 and 36.)

I have previously stated and shown that the maternal blood-spaces
in the foetal placenta represent merely surrounded and included maternal
capillaries, deprived of their endothelium, or, in other words, that the
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foetal tissue simply swallows the maternal capillary space. But it is at
once manifest from the microphotographs (Figs. 55 and 56) that the
maternal capillary space must undergo a considerable change in size
and shape during this swallewing process ; for while the blood-channels
of the uterine corium are simply large-sized capillaries, the maternal
blood-spaces of the foetal placenta are cavities of much larger size and
irregular shape. The explanation of this anomaly is found in the
following further details of the ingrowth of the foetal ectoderm. The
intermediary region of the maternal placenta immediately underlies the

5 51 )

Fic. xLvL
(o days' Gestafion.)

Fate of solid plugs of glandular epithelium. Shows such a plug
fragmented into a number of multinucleate masses which are becoming
scattered in the surrounding corium.

mym' m* om® omt om® % m’, multinucleate epithelial masses arising
from the fragmentation of the solid glandular plugs of epithelium ; p,2',
plugs of glandular epithelium; s,5',5%, sinus capillaries.

foetal placenta. At this date it is composed of large !'i']'l.].[l]"lll_lE‘EE.'}.tu'_‘
decidual cells, formed at the expense of the peri-vascular sheaths of t[‘!.#.'
vessels. In consequence the vessels have no supporting sheaths, i'lll]'. lie
in the midst of a region uniformly cellular. Moreover, the endothelium
of these capillaries is swollen, vitreous and degenerated in appearance.
A full description of this region will be found in its proper place under

the maternal placenta.
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Now it is upon such tissue as this and along such weakened vessels
that the feetal ectoderm advances. Here and there, usually immediately
in front of the advancing ectoderm, the degenerated endothelium gives
way and hamorrhages oceur among the multinucleate decidual cells.
The result is that the feetal tissue is at these places confronted with large
and irregularly-shaped blood-cavities, whose walls are composed partly
of vessel endothelium, and partly by the multinucleate cells of the v In.,ll‘nh,

compressed by the h'a:':tmrrh.clgi:m to a sort of ragged wall. My sections
show that the feetal ectoderm acts in respect u! these |r|etr|_1];|,r blood-

Frc, xLvii.

(o days’ Gestation.)

Development of allantois, which is following the mesodermic sur-
face of the amnion. The intercotyledonary groove is bridged by the
feetal ectoderm.

f,4', amnion; =, mesoderm; ec, external coelome; a,'a, allantois;
w,!, vascular wall of yolk-sac; p, posterior end of embryo.

cavities exactly in the same way as towards the maternal capillaries—
t! surrounds them.

I have i..‘,ht‘."il..'l'l two microphotographs to illustrate this. Micropho-
tograph (Fig. 57) shows a maternal capillary partly surrounded by the
ectoderm. llu endothelial wall has snapped in two places. There
results a large irregularly shaped cavity around which the foetal cells
have continued to advance.
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Microphotograph (Fig. 58) illustrates a more accentuated phase of
the same process. Three capillaries have ruptured and their fragmented
endothelium is seen lying in the midst of a hmmorrhagic cavity. But
at the same time this whole cavity is seen outflanked on its two sides by
the faetal cells.

I have followed carefully all the stagres, and [ find that the above
is the process by which the large maternal blood-cavities within the faetal
placenta are to be accounted for. The ectoderm behaves towards these
cavities exactly as towards the capillaries.

I can find no instance where an ectoplacental loop extends out

Frc. 1.

(ro days' Gestation.)

The embryo cut transversely lies opposite the intercotyledonary
groove. The allantois with its vessels has reached the ectoplacenta on
either side.

a,a',a®, allantois with its vessels; e,e', embryo; g, gut; f/°*.°5,
and £,/ /2, feetal portions of placenta (ectoplacenta).

directly into the blood cavity ; the feetal tissue never crosses such a
cavity, it always goes round it.

The undulating foetal surface of the ectoplacenta, at the gth day
was lined with several lavers of mesodermic cells, these cells being
specially numerous in the concavities of the undulations. This meso-
derm is now greatly increased in thickness and has also become
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62 Observations on the Placenta of the Rabbil.

vascularized by the allantoic vessels (Fig. 51). Starting at these con-
cavities where it is specially active it has come to infold or invade the
ectodermal lamina—the ectoplacenta, dividing these by such partition-
ing ingrowths into definite areas. These areas are so marked off, that
there are included in each large maternal blood-spaces filled with maternal
blood. These spaces, as | have shown, are simply swallowed maternal
blood-spaces, and are walled solely by ectodermic faetal cells. The

5 2

Fia. L1
(ro days’ Gestation.)

Low-power view of foetal placenta. The ectoplacenta is now folded,
its superficial surface is clothed by vascular mesoderm. The intermediary
region of maternal placenta, the remains of the glandular plugs, and the
superficial portion of the region of uterine sinuses.

a, feetal mesoderm ; 4, feetal ectoderm ; £/, foetal portion of plac-
enta ; m,m', maternal portion of placenta (intermediary region); 7,
region of uterine sinuses ; p 4! 6%, glandular plugs of epithelium ; s,s',
maternal sinuses-capillaries completely surrounded by feetal cells and
containing maternal blood.

mesodermic ingrowths bound on either side these areas or columns,

which are of varying size. Foetal vessels with nucleated feetal blood

accompany these mesodermic ingrowths. In this way the two l'rlﬂn_d

systems—maternal and fostal —make their first approach, and in this

way also the ectoplacenta, even as it invades maternal tissue, is likewise
ash



Crestation Sac of Ten Davs, 63
itself invaded by its own mesoderm. The u‘anE.u‘unti as 4 mere
lamina i.‘ll Ihh.lu..lll..d ectoderm ceases to l_"\jﬂ, and 1 its pi.i-._;_ there now
obtain the foundations of a more complicated structure composed of
both ectoderm and mesoderm, and within which is contained maternal
and foetal blood —the fatal portion of the placenta.

(2) Maternal placenta.
With the establishment of the allantoic circulation the placental
mucosa now deserves the designation—2he maternal poriion of the

(ro dayvs' Gestation.)

Two capillary spaces in the ectoplacenta. These two spaces were
originally maternal capillaries. They have become completely walled
rmlnd h!. the feetal cells and have lost their endothelial lining.

e.el, foetal ::.._tﬂclurm lectoplacenta); s5,5', two spaces, mwm iy
materna, capillaries, filled with maternal '|‘-]ﬂﬂd |‘I1It walled by feetal cells.

placenta. The two regions into which at the gth day the placental
mucosa came to be divided are now at the roth day, in the maternal
placenta much more evident. These two regions have considerably
increased in size, especially the deeper region—the region of the uterine
SINUSEs. :

The intermediary region—reactionary zone is LL1I!I"\FIE4..LH‘|LIH not so
much by its growth, as by a m: thLI }1I‘-1L‘|1!«!.:1'§. 1l change 1n its elements.
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64 Observations on the Placenta of the Rabbit.

The beginning of this change at the gth day I illustrated in a micropho-
tograph (See Fig. 45), which represented the first appearance of the
multinucleate decidual cells and which showed the derivation of these
cells from the uninucleate cell of the perivascular sheaths. At this date

24 hours after the onset of the process—the intermediary region is
composed solely of these multinucleate decidual cells, and the included
blood-vessels. These cells are of great size, round or oval in shape,

i -

£n ent

Fic. v,
(ro days' Gestation.)

Maternal "',:-II'I.LI.‘-u“LEI.I'.I']H.-;I'I."I. cut longitudinally. The distal portion
(upper in microphotograph) is walled by faetal cells, while the proximal
portion is still lined by its original endothelium. The junction of the
two tissues, maternal and feetal, along the sides of the vessels is very
evident and illustrates the way in which the fceetal ectoderm surrounds
the maternal blood space.

s, maternal sinus-capillary cut longitudinally and containing blood;
ec,ec!, limit of feetal ectoderm ; ec,en, junction of ectoderm and of
endothelium ; s, intermediary zone ; en,en', limit of endothelium,

and with a sharp cell outline. They possess 2, 3 or 4 large, round,
evenly-stained nuclei which are always grouped together. The cells
contain little cell protoplasm—a mere |:u:||-nm,ln,.lr zone, their main con-
tents being fluid-like and translucent ; in other words they are vesicular.

(Fig. 59.)
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These cells have been noted hk most workers upon the rabbit's
placenta ; they are correctly described by Godet, Masquelin and Sweaen,
Masius, Minot and Duval, and muuucﬂx dulm._;] by such an observer
as Ulesko-Stroganowa. Duval gives an excellent dn;,:nunnmh-., repre-
sentation of these cells in his plates, but his account of their origin from
the small connective tissue cells of the corium [ think unaup['.-mL-.i.l a2

The L"-r!i:’h'L of these cells, as we have seen at the gth day, 1s from the
uninucleate cell of the perivascular sheaths, and the actual process of

Fig. LIV.

(ro days’ Gestation.)

Feetal placenta. A more central portion than that shown in Fig.
51. The intermediary region and a part of the region of the uterine
sinuses—maternal placenta—are also shewn. lhe ectoplacenta now
encloses many maternal blood spaces and is rapidly advancing upon the
intermediary region, its deeper processes following always the_maternal
sinuses-capillary.

i, é, foetal ‘p!.,lv:'_‘cﬂt:l, b,¢, intermediary region (maternal placenta);
¢,d, region of uterine sinuses ; #, junction between foetal and maternal

portion of placenta.

their derivation is now even more clearly intimated. The microphoto-
graph (Fig. 60) illustrating this process shows a Lq.li?]”.-H\. cut longitudin-
ally. At its deeper or pr oximal end, its endothelium 1s re-inforced by a
thick sheath of perivascular wainucleate decidual cells. Towards its
distal end, the end nearer the feetal ectoderm, these uninucleate cells
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66 Observations on the Placenta of the Kabbil.

become large, multinucleate and vesicular; they detach themselves more
and more u_:nmph,leh from the wvessel, until a perivascular sheath no
longer exists, and the capillary is left with but its true endothehial wall.
This change spreads proximally towards the mesometrium, along the
vessel sheaths, as we shall hereafter observe in the further growth of the
intermediary region.

Thus the intermediary region becomes uniformly cellular, there 1s
no stroma, and the vessels have merely endothelial walls, and even this

Fic. 1.V,

(70 days' Gesfation.)

Foetal placenta showing specially the deeper advance of the ecto-
derm along the maternal sinus-capillaries, The intermediary region
of multinucleate decidual cells is shown.

a, area shown in Fig. 36; m, vascular mesoderm ; 5,5', maternal
blood spaces in ectoplacenta; e,¢', maternal sinus-capillaries 11Lm£;
the walls of which the ectoderm is m.h.m:_m-r A |n1..:rmedl.ln rugmn

endothelium is swollen and vitreous looking. A tissue more feeble to
withstand even a slight addition of blood-pressure it would be difficult to
imagine, and it is upon such tissue as this that the feetal “villi™ advance.

These “villi" as we have seen, follow in upon the vessels, replacing
the endothelium by their own cells which are becoming more and more
plasmodial. In places, now, the weakened endothelium of these vessels
gives away, usually just before it is overtaken by the *‘villus," and their
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maternal blood escapes guickly among the surrounding multinucleate
5. | give a microphotograph (Fig. 61) of such an instance. These
cells are easily pushed aside, and in consequence there come to be formed
extra-vasoular blood-cavities. These blood-cavities are specially large
and numerous at the junction of the feetal and maternal tissues, for here
the vessel wall i1s weakest and the tissue most lax. In such cases the
wall of these blood-cavities is formed in part of feetal, and in part of
maternal tissue. Smaller haemorrhages, moreover, occur here and there
throughout the intermediary region, and from the smaller sized capil-

(%

[ o e

FIG. LVI.
| rov r.";.:],',x" (resfation. )

High-power view ot the advance of the ectoderm along the side
walls of the sinus-capillary. Multinucleate decidual cells are seen.

a,a, limit of advance of foetal cells along the sinus-capillary walls;
ec,ec,ec, foetal ectoderm ; 5.5, sinus-capillaries walled, in their distal
(upper) part, by foetal cells and in their proximal (lower) part by maternal
cells ; 2, intermediary zone.

laries. Here the confines of these hiemorrhages are composed solely of
the compressed vesicular cells, and are ragged and uneven (Fig. 62).
In addition to these swdden hmmorrhages throughout the imtermediary
region there occurs in its deeper areas another phase of the same process.
Here, while as before the perivascular sheaths are reduced by the forma-
tion and separation of the multinucleate cells, and while the swollen and
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unsupported endothelium gives way, the succeeding hamorrhages occur
slowly by reason of the greater density of the surrounding tissue. That
is, the ha&morrhage takes the form of a gradual leakage, which follows
the course of least resistance. The result is the formation of a fibrinous
fissue, in the interstices of which lie entangled groups of red corpuscles
with scattered leucocytes (Fig. 63). This fibrinous tissue is destined to
increase greatly in amount and to play an important role in the further
transformation of the maternal placenta. It invades the deeper region

Fig. 1V

(ro0 days' Gestation.)

Maternal sinus-capillary whose wall has ruptured before it has
been completely surrounded by the fietal ectoderm. In this way the
blood space finally included within the ectoderm is much larger than the
original capillary space.

ec,ec,ec, teetal ectoderm ; s, sinus-capillary partly surrounded by
foetal ectoderm and whose wall has ruptured ; m, multinucleate cells;
w, ruptured wall of sinus-capillary.

of the uterine sinuses, following in upon the narrow tracks of undifferen-
tiated corium, until many of the more superficial perivascular sheaths of
this region come to appear as zslands in the midst of it.  Its contact with
the uninucleate decidual cells of these sheaths is co- temporary with the
change of these cells mm the multinucleate and larger variety. In this
way the intermediary region increases in thickness, and at the e expense
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of the deeper region, the region of the uterine sinuses. call special
attention to the formation of this fibrinous tissue because, in my know-
ledge, it has not been previously described in the placenta of the rabbit.

The islands of degenerated glandular epithelium, the E?mu:.r.{nry—pm.'s
of the gth day, are now very m:tu-n-.ualx vacuolated. In many instances
a sudden hzmorrhage has occurred into them from the surrounding
weakened capillaries—weakened as I have above described—and they

Fic. L.

(r0 days’ Gestation.)

Three maternal sinus-capillaries, which have become through rup-
ture of their walls an irregular blood-space and this space is being
surrounded by ectoderm.

ec,ec,éc,ec, feetal ectoderm ; 5,55, three sinus-capillaries which have
become one blood space. The space 1S being surrounded by foetal
ectoderm : &,d, multinucleate decidual cells.

appear as large sharply-defined cavities filled with maternal blood. The
:ntcrﬂplmtn-fr iph (Fig. 64) shows four such cavities.

The region of the uterine sinuses is possessed of still thicker
I""'""'“H'"“]“; sheaths. Between neighbouring sheaths there -:_x|;-.l 0w
but mere tracks of the original corium. The uninucleate decidual cells
of these sheaths which at the gth day became vesicular, still retain their
clear content, and their outline i1s smooth and sharply-defined. The
endothelium lining these sinus-like spaces is slightly thickened, but cell-
outlines and nuclei are distinct (Fig. 63).
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I have inserted here a photograph of a uterine cornu, the seat of a
1o days’ pregnancy. There are four gestation sacs, two only of which
I have opened and along their ventral aspect. My object in procuring
these specimens was to show the naked-eye appearances at this stage
of development, and if possible, to demonstrate the feetal ** villi.”

Photograph (Fig. 49) shows how nearly equidistant the several
grestation sacs are arranged along the cornu ; the walls of the closed
sacs exhibit a marked vascularity in the pumber and size of their
circularly-disposed vessels. In the two open sacs the foetus is seen
to lie with its long axis directed obliquely across the intercotyledonary

Fig. rix.

(ro days' Gestation.)

Multinucleate decidual cells. The intermediary region is now con-
stituted solely of these cells.

m,m, e, m, multinucleate decidual cells, vesicular.

groove. Partially surrounding the feetus is a darker horse-shoe shaped
area—the area of placental attachment, the *‘ fer & cheval placentaire”
of van Beneden. The darker shading is due solely to the thickening
of the feetal ectoderm over this region.

The most careful dissection failed to reveal macroscopically the
foetal ** villi.”  In the hght of our present study this failure was to be
anticipated, for my microphotographs show that feoetal **wvilli™ as
generally conceived do not exist in the placenta of the rabbit. [ record
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this failure merely as additional evidence to the correctness of my
microscopical observations.

The mucosa of the cornu between the gestation sacs is preserved,
though its folds by the reciprocal approach of the adjacent sacs, have
now lost their regular longitudinal direction. These folds between the
two opened sacs are so compressed that they appear to run transversely.

GESTATION sac OF 12 Davs (Fic. 66).

(1) Feetus and feetal placenta.

The fcetus is here cut longitudinally. Its growth during the
previous 24 hours has been phenomenal. This increased rate of growth,

Fig. Lx.

(ro days' Gestation. )

Shows again the origin of the multinucleate decidual cells. The
prnxhnal end I:.Inwu.'r] of the 55:1115-L‘:|]1‘|Ii:|r}' s .*-cur_ruum.lu-_[ h_r |.|In|1'|ur:lc;|t¢
cells, while the distal end is bordered by multinucleate decidual cells
derived from the former.

5, sinus-capillary ; p, proximal end of capillary ; a, distal end of
capillary ; m,m,m,m, mulinueleate decidual cells ; wn,2,nw, uninucleate
decidual cells.

it will be observed, follows upon the establishment of the allantoic
circulation. The liver is now of considerable size and is everywhere
caturated with nucleated feetal blood. The longitudinal section which
I have photographed is nearly a mesial one and has cut many of the
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viscera ; it shows also the centralisation of the vascular membranes
which go to be included in the short umbilical cord (Fig. 67).

The general disposition of the placenta—its two cotyledons, and the
fortal and maternal portions of these—can be gathered from the large
photograph. | have added a microphotograph (Fig. 68), small magnifi-
cation, of one of these cotyledons to bring out more clearly the general
arrangement of its parts. In this one the feetal portion can be more

Fis. L.

(ro days' Gestation.)

Hazmorrhagic cavity between feetal and maternal tissues. The
sinus-capillary has ruptured and its matern:al blood been poured out
between the feetal ectoderm on the one hand and multinucleate decidual
cells of the intermediary region, on the other. This cavity is being
surrounded by the ectoderm.

¢, cavity filled with maternal blood ; m,m,m, multinucleate decidual
cells ; ec,ec,ec,ec,ec, foetal ectoderm ; w0, fragment of capillary
endothelium.

plainly distinguished from the maternal, and also the two regions of the
latter-—the intermediary region next the feetal placenta and the deeper
region of the uterine sinuses. As compared with the 1oth day the site
of placental attachment is now seen to protrude markedly beyond the
general line of the cotyledonary mucosa. This is due not only to the
increased thickness of the feetal placenta, but also to rapid growth in the
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intermediary region. Moreover the intercotyledonary fissure has opened
out so that the surface of the placental lobes now face each other. The
comparative regularity of the line of junction of the feetal and maternal
tissues—the absence of lengthy ““villi ” is at once manifest.

The ectodermal lumm:l., of the feetal placenta have increased greatly
in thmhnem-.. and the distinction between the two layers, pI.Lth.ulm] and
cellular, is more sharply defined. At the roth day these lamina were
divided into areas by ingrowths of mesoderm from the foetal surface.

Fic., v

(ro days’ Gestation.)

Haemorrhagic cavity in the midst of the intermediary zone. The
wall is formed of multinucleate decidual cells crowded I:n-n.thu-r by the
extravasated blood.

5,5, sinus-capillary which has ruptured ; ¢, cavity filled with mater-
nal blood and walled by multinucleate cells ; m,m,m,m, 0, multinucleate
cells.

These areas are now seen to have become much narrower ; while at the
same time they have markedly increased in length, for these mesodermic
ingr awths p]u“:r"jir deeper -'mr.! duuper.. are now not so far behind the
.-,dvanum:’ margin of the ectoderm. These ingrowths have also greatly
increased in lhuhnu-a and carry foetal vessels of considerable size. In
this way the areas of the 1oth d.n. become at the 1z2th codwmnar. Duval
calls them tiealonnes,” These .:u.r'fumn in '.'.lr.'ﬂ";"li resemble fesi-fubes sel
with their open ends wpon malernal (1ssue; the feetal end is closed (Fig.
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69). The wall of these columns is composed of feetal ectoderm, plasmo-
dial or cellular, and their axial cavity filled with maternal blood, is
directly continuous through the open end of the column with the vam:ular
system of the maternal placenta. These walls are of fairly regular out-
line and of uniform thickness. The closed feetal extremity of the column
is somewhat dilated. Outside the walls is the mesoderm richly vascular,
its vessels filled with nucleated blood. The two blood-systems, maternal
and feetal, are in this way approximated. Between them intervene one

r r

Fia., Lxu.
(1o days’ Gestation.)

Area of fibrin-tissue with included red blood cﬂrpusuh‘-:-'. These
areas occur in the deeper zone of the intermediary region and are due to
slow extravasation—Ileakage through the impaired sinus-capillary wall.

LA/, fibrin-tissue ; m,m, multinucleate decidual cells; »,», red
blood corpuscles.

or two layers of feetal ectoderm, plasmodial and cellular, some delicate
fibrous tissue and the endothelial wall of the feetal capillary (Fig. 70).
It will be seen that these long mesodermic ingrowths which on either
side limit the ectodermal columns have the shape of villi. In a sense
they can be regarded as allantoic villi, composed solely of vascular
mesoderm, which have plunged into and are imbedded in the thick
laming of ectoderm. But the point to be kept in mind is this, that their
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distal extremities do not represent points of advance into the maternal
tissue, that they always stop some distance short of the more or less
regular advancing line of the ectoderm. (See Fig. 68). The most that
can be said of them is, that as the general mass of the foetal ectoderm
advances deeper into the maternal tissue, these ingrowths of mesoderm
follow. But these never lead the advance : they never reach maternal
tissue at all.  As we have seen at the 1oth day the advance of the foetal

Fic. vLxiv.

(10 days’ Gestation.)

Shows glandular cul-de-sacs filled with maternal blood. The solid
epithelial plugs in these cul-de-sacs become \'II.LZI!L‘II:HLJEJ, larger Lc;wilm-_-.-
arise and into these a haamorrhage takes place from a near capillary.

£f 1, feetal placenta ; g,g.2, glandular cul-de-sacs filled with mater-
nal blood ; g,p, plugs oif glandular epithellum becoming vacuolated ;
20!, intermediary zone.

tissue is led by slight processes of ectoderm which reach inward along
the maternal blood spaces of the intermediary region.

Thus at this date the structure of the feetal portion of the placenta
ig already determined ; it will undergo further elaboration later, but its
general ;:r:rinuiplu is now apparent. And this pr{{:f.'z;ﬂfw 15 an inferdigita-
tion of tissues cerfainly, but only of fwlal tissues (F ig. 70A). s

Microphotograph (Fig. 71) gives a general view of the line of feetal
ectoderm advancing upon the intermediary region ; leading the van are
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plasmodial masses—the plasmodial layer of the ectoderm, following upon
and surrounding maternal blood spaces. Microphotograph (Fig. 72)
gives a high power view of the feetal tissue which has been following
along a capillary, suddenly widening its area of advance so as to include
a large hzemorrhagic cavity, while microphotograph (Fig. 73) shows the
feetal plasmodium advancing along the walls of a capillary.
2. Maternal placenta.

The intermediary region has increased in thickness at the expense
of the deeper region. It consists as before solely of large multinucleate

Fig. Lxv,

(ro days' Gestation.)

High-power view of a uterine sinus. The endothelium, thickened,
is intact and the uninucleate decidual cells of the perivascular sheath are
distinct.

s, uterine sinus containing clotted blood ; #,»', perivascular sheath
of uninucleate decidual cells ; e,¢, endothelium.

decidual cells, richly vascularised by large capillaries whose endothelium
is thickened. Hamorrhagic extravasations into the midst of these
decidual cells are common ; the swollen endothelium has given way at
these places. The change in the capillary endothelium is not the result
of the multiplication of the endothelial cells; instead, the single row
of cells has thickened, each cell simply becoming swollen and more
homogeneous, and with the nucleus and cell-outline indistinct. (See
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Fig. 73). This modification is to be distinguished from the changes that
the endothelium, lining the uterine sinuses, undergoes.

The multinucleate cells of the intermediary region are increasing at
the expense of the perivascular uninucleate cells of the region of the
uterine sinuses. The gradual development of the latter into the former
can be seen at the line of junction of the two regions. This line of
junction has now become very irregular, the multinucleate cells reaching
into the underlying region much farther at some places than at others.

Fic. Lxvr.

(rz days' Gestalion.)

Longitudinal section of feetus. Shows various viscera and mem-
branes both vitelline and allantoic, which with their vessels gather to
form the short umbilical cord.

a,a,a, branchial arches; A&, heart; ¢, spinal cord near posterior
extremity; v, vitelline membranes with vessels; /,/', liver; &, brain ;
al.al,al, allantoic membranes with vessels.

In this way the thinned and partly modified perivascular sheaths of a
few of the most superficial of the uterine sinuses come to be surrounded
by the multinucleate cells. (See Fig. 68).

The region of the uterine sinuses is thinner than before. It is
further modified by the occurrence of large tracts of fibrin-tissue. (See
Fig. 63). The origin of this fibrin-tissue from the slow leakage of the
ruptured vessels of the intermediary region we have observed at the
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tenth day. It has now greatly increased in amount and in extent. [t
has followed the lines of undifferentiated corium in between neighbour-
ing perivascular sheaths, compressing these, until these sheaths with
their included sinus spaces appear as mere afollsin its midst. It isalong
such fibrin-tissue tracks that the multinucleate cells take origin from the
uninucleate cells of the perivascular sheaths : and so it is that the inter-
mediary region appears toinvade the region of the uterine sinuses. The
uninucleate decidual cells are still vesicular, though their contour has

Fic. Ly,

(r2 days' (Gestatlion.)

The general disposition of one lobe of the placenta. The line of
junction between foetal and maternal portions of the placenta is fairly
regular.

S, foetal placenta; m,m', maternal placenta; #,7', intermediary
region (multinucleate cells); #,u!, region or uterine sinuses; 5,5, sinuses.

become less rotund. The endothelium, lining the sinus-like spaces, is in
much the same condition as at the tenth day. Though it is thickened,
the cells remain distinct, and the cell contents well differentiated.

GESTATION SAC oF 14 pavs. [(Fie. 74).

(1) Foetus and foetal placenta.
The foetus is divided transversely through the liver and is notable
only for its growth. The foetal placenta has increased in thickness, and
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its ectoderm is still distinctly divisible into its layers—plasmodial and
cellular. The columns or test-tubes have grown to much greater length,
but they still retain as axis a well-defined maternal blood-space. (Fig.
75). But the ectodermal walls of these columns have become much
more irregular, for here and there they are laterally invaded by the
mesoderm, which pushes the ectoderm before it, and so comes to create
convolutions in the column. Opposite these points of ingression and

Fic. LxIx,

(12 days’ Gestation.)

The feetal placenta—its generdi plan.  The ectoplacenta is now
divided into columns by recurrent ingrowths of vascular mesoderm. The
walls of the columns are of ectoderm and their axes are cavities filled
with maternal blood.

b, maternal blood cavity partly surrounded by ectoderm and con-
tinuous with the axial cavity of two columns; v,7, mesodermic **villi";
f.f, feetal vessels filled with nucleated blood: ¢,¢,¢, three ;,ctcrplm.entil
columns, their walls are of ectoderm and their axes are maternal blood
spaces; a4, a rent artificially produced in intermediary region.

within the column the ectoderm grows inward into the maternal blood-
space, fusing with other such ingrowths, but for the most part establish-
ing a line of growth parallel to the parent side walls. The mesoderm
carrying its vessels pursues these ingrowths, and so comes to continue
its invasion in the long axis of the column. In this way the column is
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transformed into a number of fubes disposed in a plane parallel to the
long axis of the column.

Microphotograph (Fig. 76) shows the beginning of the process.
The bud-like ingrowths into the main lumen of the column are seen to
proceed from the plasmodial layer of the ectoderm, which sends in, in all
directions, its homogeneous-looking processes. These unite with similar
ingrowths from apposing walls and divide again, their main direction
being always parallel to the parent wall. These plasmodial processes
have a cellular core, for their growth depends upon the cell-multiplication

Fic. LxXx.

(r2 days Gestation.)

The two blood systems, maternal and feetal. The feetal blood is
nucleated. Between the two systems intervene ectoderm, mesodermic
tissue, and the endothelial wall of the foetal capillary.

f.h 0/ nucleated feetal blood contained in foetal capillaries; w,m, 7w,
ectodermal walls of column containing maternal blood; m,m, maternal
blood. The tissue separating the two blood systems is plainly seen.

of the cellular laver of the ectoderm, and the vascular mesoderm pushes
in along these cellular axis. In this way the parent column comes to be
divided into a set of parallel Iuh:;:- 2, 3 or 4 —for the maternal blood-
space of the column has been partitioned into long lu!_‘-uhuj compartments,
by this behaviour of its ectodermal walls. Such a set of tubes is called
by Duval a ** complexus tubule™ or ““lobe.” A tube is thus simply a small
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82 Qbservations on the Placenta of the Rabbil.

column, its axis is a smaller maternal bloed-space, its walls are of thinner
ectoderm, and around these the lighter dissepiments of vascular
mesoderm. Microphotograph (Fig. 77) shows one such tube filled with
maternal blood. Its ectodermal wall is largely plasmodial and represents
in thickness at most a two-celled laver. The surrounding mesoderm is
richly vascular, its vessels containing nucleated feetal blood. So at this
date the two blood-systems are somewhat closer together, for there is

] b ] ] b B &

Fic. LxxI.
(72 days’ Gestation.)

General view of junction of feetal and maternal tissues. The line of
junction is fairly regular. The ectoplacental columns of the feetal
placenta, the intermediary region of the maternal placenta, with its
multinucleate decidual cells, its thin walled sinus-capillaries and fibrin-
tissue areas are shown.

&b, b,b,8,b,5, line of junction of feetal and maternal placenta ; ¢,¢,¢,¢,
ectoplacental column; s,5,5, thin walled dilated capillaries; #,», inter-
mediary region of multinuleate decidual cells; a,a, areas of fibrin-tissue.

now a thinner ectodermic wall and a smaller amount of intervening
mesodermic tissue. Compare 12th day.

The line of junction of feetal and maternal tissues has become
slightly more irregular. (Fig. 78). The foetal ectoderm is still advancing
along the maternal blood-channels, but its plasmodial edge is now less
insinuating, it is blunter and more sharply defined. (Fig. 79). There are
no extra-vascular blood-cavities to be surrounded, for the vessels in this
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deeper region have stronger walls. But while the ectoderm is still
advancing along the vessels, it is not now so uniformly advancing upon
the whole intermediary region, in some areas its growth has already
ceased. Thus advancing in some places along the vessels and stationary
in others, the non-vascular portions, there results an interlocking of the
maternal and feetal tissues. This interlocking is quite irregular in its
arrangement, but in this way longer or shorter peninsula-like areas of

Fic. rxxin

(r2 days’ Gestation.)

Behaviour of advancing processes of ectoderm.  These processes
following along the side wall of the .-:Ent::-i_—l:en;‘rﬂ!:’-:r}' (see upper side of
figure) when confronted with a haeemorrhagic cavity follow the walls of
the cavity and so come to include it.

s, sinus-capillary whose wall has ruptured, which rupture has led to
the formation of a hamorrhagic cavity at the junction of foetal and
maternal tissues; ¢,¢', h®morrhagic cavity; ee,ec, advancing processes
of ectoderm following wall of cavity.

maternal multinucleate cells come to be found in the midst of the feetal
P]:—nit"['llii- But the ppi;"l_ to be L‘.'lJ'l..‘lLl”_'.‘ observed is fhat the ;'.Ifm.‘.r.l:rj;f.rr;f
edpe of the ectoderm is never broken through by these multinucleate cells.
To them the fwtal placenta presents everywhere an wninterrupied face.
(See Fig. 78.)
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(2) Maternal placenta.

"= The intermediary region as such is greatly diminished in thickness.
At the 1z2th day its multinucleate cells had begun to invade the deeper
region, owing to their further transformation from the uninucleate peri-
vascular cells along the tracks of fibrin-tissue. This fibrin-tissue has
almost entirely disappeared, its place being now occupied by the multi-

Fia. Lxxin

(r2 days’ Gesfation.)

Shows the ectoderm advancing along the walls of a sinus-capillary ;
a rupture of the vessel wall has occurred and is visible between x,
(teetal ectoderm) and g, (maternal endothelium.)  Maternal blood has
been extravasated into the midst of the multinucleate cells and an
adventitious blood cavity formed which in turn will be surrounded by the
ectoderm.

ec,ec,ec,ec, ectoderm advancing along the walls of a sinus-capillary ;
¢ 0,6, multinucleate cells; s, sinus-capilliary ; e,e, endothelium thickened ;
x, marks the limit of ectoderm; g, the extremity of the ruptured
endothelial wall.

nucleate cells, of the advent of which it was the harbinger. These
multinucleate cells have multiplied at the expense of the perivascular
sheaths, these sheaths becoming by the process thinner and thinner, until
now the more superficial uterine sinuses encircled by their thin perivas-
cular sheaths lie atoll-like in the midst, not of librin-tissue as at the 12th

308






86 Observations on the Placenta of the Rabbit.

day, but of multinucleate decidual cells. (Fig. 8o). There thus results an
intermingling of the tissues of the two regions of the maternal placenta
—areas of the multinucleate decidual cell, surrounding the thinned peri-
vascular sheaths of the wninucleate decidual cell. The multinucleate
cells are now less rotund, while their cell-content is still clear it is less
abundant, and in consequence the cell-ouline is shrunken and wrinkled ;
the nuclei are also of smaller size.

The region of the uterine sinuses, as we have just seen, has been
considerably reduced in its thickness by the invasion, from the interme-

I ]

Fic. Lxxv.
(14 days' Gestation.)

Feetal placenta, ectoplacental columns with septa of vascular meso-
derm (‘‘wvilli”") between. The intermediary region of the maternal
placenta is shown and the line of junction of fretal and maternal placenta.

¢,¢t, ectoplacental column with axis containing maternal blood and
with ingrowths of vascular mesoderm on either side; »,v, vascular
mesodermic septa ““willi”; f, /', feetal placenta; 7,7%, intermediary
region.

diary region, of the multinucleate cells. (See Fig. 80). The uninucleate
cells of this region have lost very largely their arrangement into perivas-
cular sheaths, There persist only here and there tracks of the original
corium, and the large sinus-like spaces so come to lie in the midst of a
tissue almost entirely undifferentiated — a tissue of uninucleate cells.
These cells are somewhat shrunken.
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The uterine sinuses, especially the more superficial ones, have greatly
increased in size, for the surrounding tissue has become less dense, less
resistant, due to the formation of the multinucleate decidual cells,

The endothelial lining of these sinuses has undergone a marked
change ; its cells have become swollen and granular, with large, round
or oval nuclei. Their granular protoplasm is frequently vacuolated.
Fig. 81 shows these cells, and how their swollen and enlarged bodies
protrude into the sinus and so give to its walls a scalloped’appearance.

08 e

Fic. LxXVI,
(rg days' Gestation.)

Ectoplacental column beginning to divide into smaller columns or
“‘ tubes.” The ingrowths, in part plasmodial, are shown.

ec,ec, ectoplacental column beéginning to divide into ** tubes " ;
ec',ec', the same column showing a more advanced stage of division ;
&,b,h, ectodermal ingrowths, in part plasmodial, which initiate the
division of the column ; mz,mm, vascular mesoderm which in course
comes to occupy the axes of the ectodermal ingrowths.

In the more superficial sinuses these large cells have multiplied by direct
cell-division, until here the endothelium comes to be represented by
several layers of these large cells. (Fig. 8z2). These cells show marked
dug’um‘:r.‘t'f:e changes, vacuolated protoplasm and fragmented nuclei, and
are becoming separated and detached from the sinus wall. Fig. 83
shows a group of such cells escaping into the lumen of the sinus. This
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separation and detachment leads rapidly to the destruction of the endo-
thelial wall. But during the same time, between and underneath these
separating layers of degenerative endothelium, are deposited laminae of
dense fibrin with entangled leucocytes. These lamina are arranged
concentrically round the sinus-space, and the deeper of them are beyond
the endothelium altogether for they lie directly upon the uninucleate
decidual cells of the perivascular sheaths. (Fig. 84). fn this way as the
endothelial wall disappears, a wall of fibrin comes to take its place. The

FiG. LXXVIL

(rg days’ Gestation.)

Three ** tubes ™ the result of a division of a column and showing the
two blood systems, maternal and feetal, with the intervening tissue.

c,c, column almost completely divided into three *‘tubes”—a
‘‘lobe ™ ; £,4,2, three * tubes " containing maternal blood and separated
by s,5, intertubal septa ; 5,5, mesodermic septa with vessels containing
nucleated feetal blood; 44,4, interlobar septum, large feetal vessel shown.

great importance of this process, in the further modification of the
maternal placenta, will in subsequent stages be more apparent.

(GESTATION SAC OF 16 DAYS.
(1) Foetal placenta.
At the rzth day 1 indicated that the surface of the feetal placenta
protruded considerably beyond the general line of the cotyvledonary
mucosa. This protrusion has increased as the “‘columns™ have length-
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ened, and in addition there is now a change in shape. Each half of the
foetal placenta has become curved, with its convexity directed towards
the interior of the gestation sac, and its concavity towards the muscula-
ture. Upon this concave aspect the two extremities of the feetal disc are
approximated, and the concavity itself is occupied by the intermediary
region of the maternal placenta. In this way a reniform shape is pro-
duced on either side of the intercotyledonary groove ; this shape as
represented in central sections, persists to the end of gestation, and the

B2 J 7 g
F1e. LXXVIIL

(rg days’ Gestation.)

The line of junction of feetal and maternal tissues. The maternal
extremities of the ectodermal lobes are shown.

a,a, area shown in Fig. 79 7.7.7,7./, line of junction of feetal and
maternal placenta; p,p, areas of multinucleate decidual cells (maternal)
lying peninsula-like in the fretal placenta.

mature placenta of the rabbit i*-:_ E‘Ii-h‘nh:.tte and _Iciq.lncl_r—r;h:lpt'._ ] The
explanation of this above change of .L:h;a.pc; i5 ta be found in the different
rate of development of different portions of the feetal placenta, the central
portions are always more advanced than !.h-;: lateral p._?rtign_-.;_ {‘.un"?_
quently the central “eplumns " become I._'I'JTIFL*]:«"pl:l_‘i!‘]‘lﬂldjil:l or ru;w}] their
mature length earlier ; the lateral portions continue to fulfil their :*_:']'n,'l-".l,"l:l'h
and the central portions remaining more or less a fixed point, the concavity
of the feetal disc becomes established, and the extremities of this concavity
bv a continuation of the same process are approximated. (Fig. 85.)
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At the 14th day each column of the placenta had come to be divided
into a number of small columns or tubes. These tubes we saw were in
structure simply columns in miniature, and the several tubes derived
from one column were loosely grouped together into a company or lobe.
This arrangement still PLT&]H‘.H, but now the tubes are more narrowly
pressed t-:r:r:.thm.r, their general course is straighter, and the mesoderm
betweean rhem 15 more Lﬂmpreued (Fig. 86.) The cells of these tubes
are very largely plasmaodial, the cellular ectoderm—well-defined cells with

m

m

Fiec, LxxIix:

(rq¢ days’ Gestation.)

Junction of feetal ectoderm and maternal endothelium along the
walls of a sinus-capillary.  Shows that the deepest penetration of the
fretal cells is along the vessels.

ec,ec,ec, feetal ectoderm; e,e,maternal endothelium; 7,7, junction of
fretal ectoderm and maternal endothelium ; 5, sinus-capillary walled in
part by feetal cells and in part by maternal cells; m,m, multinucleate
decidual cells of intermediary region.

active nuclei—being represented only at intervals. These cellular foci,
one, two, or three cells, are scattered throughout the length of the plas-
modial walls of the tubes. This plasmodial wall represents in many
places but a one-celled layer, meaning by this that its plasmodium is, in
these areas equal in thickness to but a single row of ectodermal cells.
(Fig. 87.) The mesodermic villi closely surround these walls, and so
there is thus established a closer approximation of the two blood-systems.
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Compare 12 and 14days. The line of junction of the feetal and maternal
tissue is more irregular than at the i4th day, and the peninsula-like areas
of multinucleate cells which project into the feetal tissue, are more
numerous.  Sections of such projections whose long axes occupy
different planes appear as islands of multinucleate decidual cells in the
very midst of the foetal tissue. But 1 repeat that the faetal tissue
presents to the maternal tissue an ectodermal, plasmodial face, broken

Fic. rxxx.

(¢4 days' Gestation.)

Intermediary region of maternal placenta. The perivascular
sheaths of uninucleate decidual cells which surround the uterine sinuses
are themselves surrounded by areas of multinucleate dicidual cells.

f,7, intermediary region greatly thickened; us,us', region of uterine
sinuses, greatly thinned; 5,55, sinuses surrounded by a thin perivascular
sheath lying in the midst of multinucleate cells;s',s",s', sinuses still
lying in the region of uterine sinuses.

only by the passage of the vessels. The plasmodial edge of the feetal
ectoderm, even upon the maternal vessels, is well-defined and unmistake-
able.
(z) Maternal placenta.

The intermediary region as a definite region has largely disappeared.
It forms now only the **hilum™ to the kidney-shaped disc of the foetal
placenta. But while there no longer exists a large well-defined zone of
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multinucleate cells, certain areas of these cells are found, on the one side,
in the deeper region of the uterine sinuses, and on the other side in the
fcetal placenta. The areas which seem to project into the feetal placenta
are due, as we have shown, merely to the fact that the foetal ectoderm
in its general invasion had ceased to advance at these places. These
points where the ectodermic cells had thus early stayed their advance
represent the least vascular areas of the 1||ter::dmr1 region ; no vessels
run through them, and for this reason they offer a gre.tter resistance to
the foetal cells. These peninsula-like areas from the intermediary region,

Fie. LxXXI.

{ r¢ days' Gestation. )

Behaviour of the endothelium lining a sinus. The endothelial cells
are large and swollen and are beginning to multiply.

5, uterine sinus ; ¢,c,c,c,¢, endothelial cells swollen and beginning
to multiply ; #,u,%, uninucleate decidual cells forming a perivascular
sheath : e, detached endothelial cell.

while they have increased in number and in length, are still quite irregu-
lar in their arrangement.

Micr :;ﬂ'tl'l::utn.}gntph (K ig. 88) gives a low power view of such peninsula-
like areas. The fcetal tissue has penetrated past them into the maternal
tissue, following upon the maternal vessels. The line of foetal tissue is
unbroken save at the passage of the vessels.

The wide advance of faetal tissue between these peninsula-like areas
can in no way be interpreted as ““feetal villi,”
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~ The region of the uterine sinues is now for the most part a composite
tissue. The perivascular sheaths of uninucleate decidual cells are thin ;
between these are wide reaches of multinucleate decidual cells. There
15 still, however, a considerable zone next the musculature where only
the uninucleate decidual cell is found. In this zone the sinuses are com-
paratively small, their epithelial lining while swollen, is still intact. The
more superficial uterine sinuses have increased in size during the past
45 hours. Their epithelial lining is still further degenerated and detached,
and the surrounding fibrin-lamina are thicker and more numerous.

FiG. LXXXIL

{14 days' Gestation. )
Shows endothelium of a more superficial sinus. The endothelial
cells have multiplied and in places (see lower end of sinus) are several
layers in thickness. Laminz of fibrin are being deposited outside the

partly detached cells. : : :
5, superficial uterine sinus filled with clot; Z,/,/, lamina of fibrin ;

¢,c,c, endothelial cells several lavers in thickness ; m,m, multinucleate
decidual cells.

Microphotograph (Fig. 8g), illustrates the more advanced phases of this
process. In this microphotograph the wall of the sinus, in places com-
pletely denuded of its endothelium, is largely formed by the laminz of
fibrin. Entangled between the firm fibrin-layers are red-blood corpuscles

and many leucocytes.
This process of fibrin formation has not been, so far as | know,

hitherto described in the rabbit's placenta.
317



04 Observations on the Placenta of the Rabbil.

GESTATION SAC OF 18 pAyYs.—(FiG. go.)
(1) Feetal placenta.

The reniform-shape of each placental cotyledon is still more evident,
for the extremities of the concave surface of the feetal placenta are further
approximated by reason of the continued growth in length of the lateral
““lobes.” At the 16th day the walls of the tube were regular and of com-
paratively uniform thickness, chiefly plasmodial, the cellular layer being
represented only by detached rows or groups of active cells placed always

P
'
£

Fio. cmxxi.

(14 days' Gestation.)
Shows a group of endothelial cells becoming detached and escaping
into the lumen of the sinus
5, uterine sinus with blood-clot; ¢,¢', group of endothelial cells
becoming detached ; en,en,en, lining endothelium, the cells large and
swollen ; m,m, multinucleate decidual cells,

next the mesoderm. These rows or groups of active cells have already
at this date given origin to a further change in the structure of the simple
tube. (Fig. g1.) For now opposite these cellular toci, the plasmodial wall
grows inward, in pointed processes, into the maternal blood lumen of the
tube. These processes fuse with similar ingrowths from the same and
opposite walls, but maintain on the whole a direction more or less parallel
to the parent walls. In addition and at the same time the vascular
mesoderm surrounding the tube grows inward at these same foci,
indents the plasmodial wall, and so comes to convolute the tube. - Fine
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mesodermic elements with small capillaries pursue as before this new
plasmodial branching, and divide it thus, into two plasmodial halves by
coming to occupy the axes of these different processes. (Fig. g2.) These
changes transpire between the 16th and the 18th days, though as
we shall see, the finer tubes—** tubules "—do not reach their final shape
and arrangement until the 22nd day. The * tubule” is identical in
structure with the tube ; it is simply a tube in miniature, for only is the
maternal blood cavity ol its lumen smaller and its plasmodial walls thin-
ner, the mesodermic septa that divide it from its neighbours finer, and

Fic. LxxxIv.

(rq days’ Gesfalion., )

Laminze of fibrin with leucocytes deposited between and underneath
the separating layers of dcgcnur:ituurl endothelial cells. These lamina
in places constitute the wall of the sinus.

s, sinus with blood-clot ; ¢,¢, endothelial cells partly detached ; /,/,7,/,
laminae of fibrin formed beneath the detaching endothelium.

the feetal capillaries included therein more microscopic. The blood
systems, fietal and maternal, are hereby still more closely approximated.
{E‘;El.‘ Fig. gz2.) :

Thus the *‘tubule” is formed from the tube at the 18th day
exactly as at the 14th the fube is formed from the coluemn. The process
is in every wav identical, for in all essentials the ** fudude” is simply a
very small columan.
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{2) Maternal placenta.

The intermediary region no longer occupies even the *“ hilum " of
the feetal placenta, for herein there are now seen the more superficial
of the uterine sinuses. (See Fig. go.) As at the 16th day areas of multi-
nucleate cells still appear to run into the feetal pl;wm:.r.u, while other
areas lie between and surround the still thinner perivascular sheaths of
the larger uterine sinuses. These multinucleate cells are now smaller
and their nuclei have atrophied. The changes in these cells are seen

- -

Fic. LXXXVI.
{16 days’ Gestation. )

Feetal half of three “‘lobes " of the fietal placenta. Each *‘ lobe ™
comprises several ‘‘tubes” and represents the ‘‘column" of the
14th day.

£, feetal placenta, its feetal or proximal half, i.e. the half next
the feetus ; £',/%,0%,/%, three placental ‘‘lobes"” (the indicating lines are
drawn in the interlobar septa so that one lobe is included between any
two neighbouring lines) ; ww, distal blood spaces filled with maternal

h - ]
blood on the fietal surface of feetal placeuta.

especially in the region of the uterine sinuses, while not so evident in the
cells of the areas which project into the foetal placenta. So the inter-
mediary region as a zone has definitely disappeared. In all subsequent
stages the maternal placenta is represented solely by the zone of the uter-
ine sinuses, a complex tissue, composed of decidual cells, multi- and
uninucleate, and of the lately formed fibrin-laminze,

]
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93 Observations on the Placenta of the Rabbil.

By the gradual disappearance of the intermediary zone the uterine
sinuses have come more and more closely to approach the feetal placmta
until now the more superficial of these have come to occupy its ** hilum,"”
and are but narrowly separated from its deep face. (See Fig. go.) The'-:e
superficial sinuses, now Inun-r come under theforce of lateral compression,
exerted upon the ** hilum " h}? the continued growth of the lateral por-
tions of the feetal placenta, have become modified into a shape more or
less uniform. So compressed, they acquire a long axis which extends

=i

Fic. Lxxxvin
(16 days Gestalion. )

The *“‘tubes” with vascular mesodermic septa (fcetal placenta).
The ectodermal walls of the *‘ tubes ™ are thin, largely plasmodial, their
axes are filled with maternal blood, while on either side in the meso-
dermic septa run the feetal capillaries.

41,02, Two ectodermal ** tubes™ of feetal placenta (the tube the
more distinctly seen lies between #' and ¢2,) ; f././, fietal capillaries with
feetal blood ; me,m, axial maternal blood space of *f tube "; o, terminal
blood space with maternal blood.

always more or less in the plane of the section. Consequently these
sinuses appear as long vessel-like spaces.

The deeper sinuses have still increased in size and retain their
irregular shape.

The walls of these sinuses, both superficial and deep, are now

composed for the most part of fibrin-laminze, for the endothelial cells are
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still further degenerated and detached. (Figs. 93 and o04.) These
fibrin-walls have become much thicker. Round about these newly-
formed walls lie areas of cellular tissue, made up of the thin remains of
the perivascular sheaths—uninucleate cells and interlying tracks of multi-
nucleate cells. These decidual cells, both uni- and multinucleate, are
greatly atrophied, and are already in some places almost unrecognizable.
The deepest region of the uterine sinuses, that next to the musculature,
while it has become thinner is more sharply delineated. It constitutes
now a definite zone (see Fig. go), wherein the cells are solely uninucleate,
) i i L

Fi1G., LXXXVIIL
{ 166 days' Gestation. )

Maternal half of feetal placenta (darker area), with intermediary
region (lighter area) of maternal placenta, and the junction between
these, which is the junction between foetal and maternal tissues.

L4 LI, four **lobes " of fetal placenta—their distal ends; a,a,a,
three areas of multinucleate decidual cells lying peninsula-like in the
feetal placenta ; e,c, deep penetration of feetal ectoderm along a sinus-
capillary (note how the ectoderm follows along the sinus walls); s,
uterine sinus.

the sinuses remain small and retain intact their swollen endothelial lining.
This zone, though it becomes greatly reduced, persists until the end of
gestation, for it is through this area, at parturition, that separation of the
placenta takes place. Duval has noted this zone, and calls it ** couche
protectrice,” designating thereby its function. He has, I believe,
erroneously interpreted its origin,
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100 Observations on the FPlacenta of the Rabbil.

GESTATION SAcC oF 20 pavs.—(FiG. 95.)

(1) Feetal placenta.

The feetal placenta is now almost entirely plasmodial ; cells with dis-
tinct outline and nuclei are scattered and few. Consequently it has reached
its limit of growth and modification. The ‘' tubules " have come to lie
loosely side by side with the vascular mesoderm in thin dissepiments
between them, Their plasmodial wall is thin, barely half the thickness
of an ordinary cylindrical cell, and in places it is represented by a mere

Fic. LxxxIx.

(16 days' Gestalion. )

Uterine sinus with detached endothelium and thick walls of
fibrin-lamellze.

c,¢,6,¢, endothelial cells of sinus, multiplied, swollen and detached;
§, uterine sinus ; {,{, lamell@ of fibrin which here form the wall of the
sinus.

hyaline line. The mesoderm is also unevenly distributed : accompany-
ing the smaller capillaries there are simply a few cellular threads.
(Fig. 96.)

At the zoth day the foetal blood ceases to be nucleated, and in con-
sequence from this date until the end of gestatiop, the two blood systems,
maternal and feetal, cannot of themselves be differentiated. But the
containing blood-channels always afford a sufficient distinction ; the
maternal channels are plasmodial while the feetal channels are of the
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102 Observations on the Placenta of the Rabbil.

nature of capillaries. The structures that divide at this date the two
blood-systems are a thin plasmodium, a thread or two of mesoblast and
a capillary wall. (See Fig. g6.) ]

Duval deseribes and figures an arrangement of tubules or ** canali-
cules” into a ‘‘complexus canaliculaire,” or lobule with *fvoies
efférentes, et afférentes du sang maternel.” Though my specimens
exhibit all the appearances figured or described, | have quite failed to

Fic. XclL

(18 days' Gestation. )
Feetal placenta showing ‘“‘tubes™ becoming convoluted, a state
preliminary to their division into ** tubules.™
L', a *‘lobe"” composed of three *‘tubes' marked ¢ AE G (the
““lobe " is bounded laterally by wider septa of mesoderm) ; s,5,5,5,5,5,
septa of vascular mesoderm in which run the fietal vessels ; m,m, mul-
tinucleate cells of intermediary region.

follow such a classification. By the very particularity of his description
Duval has become elaborate and fanciful.

(2) Maternal placenta.

While areas of multinucleate cells are to be found both in the
maternal and foetal placenta, the whole of the maternal portion of the
placenta is now to be included in the region of the uterine sinuses save
the narrow zone of separation next the musculature. At the 18th day
the superficial of these uterine sinuses lie in the so-called ** hilum " of
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Gestation Sac of Twenty Days. 103
the feetal placenta, are vessel-like in shape, and reach close to the deep
face of the feetal plasmodium. The deeper sinuses are of very irregular
shape and have increased considerably in size, the tissue intervening
between them becoming bridge-like in its narrowness. The endothelial
lining of these sinuses has now completely disappeared, and their wall
15 composed solely of fibrin-laminz. (Figs. 97 and g8.) These fibrin-
walls have already come to bulk largely in the aggregate of the tissues
of the maternal placenta, the cellular areas between them—multi- and

(] [ & i i

Fic. xcn.
(18 days' Gestation, )

Fretal placenta—a high-power view of a *‘ tube " becoming divided
into *‘ tubules.” The ectodermal walls are now almost entirely
plasmodial.

a,a', placental ‘‘tube,” the portion which appears uppermost in
the Figure is already divided into two *‘ tubules,” viz : #' and /! ; 5,5,
septa of mesoderm with feetal vessels. The axis of ** tube " or *““tubule”
is always a maternal blood space.

uninucleate decidual cells—having become narrower and more com-
pressed.

In the sone of separation the uninucleate decidual cells have lost
their vesicular appearance. They have diminished in size and are of
irregular shape, with small or fragmented nuclei peripherally placed.
These changes give to this tissue a finely retiform appearance.
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GEsTATION Sac oF 22 Davs—(Fic. 99.)
{1) Feetal placenta.

In the feetal placenta the tissues, both ectoderm and mesoderm, are
more closely compacted. The * tubules " are become smaller in pro-
portion to the surrounding vascular mesoderm. This is due to an
increase in the size and number of the allantoic vessels, rather than to
an additional growth in the mesodermic tissue itself. (Fig. 100.) Com-
pare at 18 days. Infact at this date there are no longer to be discovered

Fic. xcr.

( 18 days' Gestation. )
Uterine sinus in maternal placenta with detaching endothelium and
wall of fibrin-laminz.
§5, uterine sinus ; ¢,¢,¢,¢, endothelial cells swollen and becoming
detached ; Z,4,/, fibrin-laminz which are coming to form the wall of the
sinus ; u,%, uninucleate decidual cells.

between the closely set *‘ tubules™ even cellular threads of mesoderm.
The whole interval between successive *‘ tubules " is occupied by the
enlarged and engorged fcetal vessel, the endothelial wall of the vessel
lying directly in contact with the plasmodial wall of the ** tubule.” This
plasmodial wall, while in its whole extent it has become thinner, is in
many places quite invisible. In these places the endothelium of the
fcetal vessel, walls in, on the one hand, its own foetal blood, while on the
other hand, it forms also the boundary wall of the *‘tubule.” In other
words the sole structure intervening between the two blood-systems—
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maternal and feetal—is fhe endothelial wall of the fwtal capillary. Micro-
photograph (Fig. 101) shows such areas where the plasmodial wall
of the tubule is completely denuded, and where the maternal blood
bathes directly the outer surface of the foetal vessel.

Such areas represent the ultimate phase in the modification of the
foetal placenta, for in all subsequent stages the one change observable
beyond the increase in the size and number of the feetal vessels, is the
gradual thinning of the plasmodial walls of the **tubules,” and the
extension of these areas of complete denudation. (See successive micro-
photographs) (Figs. 87, g2 and 101.) The whole plasmodial wall of the

Fic. xcrv.

(18 days’ Gestation. )

High-power view of uterine sinus with detaching endothelium and
fibrin-laminze.

5, uterine sinus with blood clot ; /,/,{, fibrin laminae ; ¢,¢,c,¢, de-
tached endothelial cells.

“tubule"” does not thusdisappear, nor does it disappear from lengthyareas.
As we have shown these plasmodial walls were always of very uneven
thickness, indeed they presented to their contained maternal blood a
scalloped edge, a succession of little bays lying between pointed pro-
cesses. It is only the thinner wall of these *‘ bays " that wears through
and it is only at these intervals that the maternal blood is submitted to
direct contact with the foetal endothelium. These intervals are alter-
nated by areas of greater or less length where the plasmodial wall of the

39






Grestation Sac of Twenty-two Days. 107

*“tubule ™ persists. In this way, in the rabbit's placenta the fcetal
capillary hangs naked in maternal blood, but naked only in patches.

In this and all subsequent stages, while the feetal blood system is
engorged, the maternal blood system is shown, for the most ]‘i:[rl:, empty.
Il have found that short of artificial injections, this is the only way to
Iﬁil..‘l'l.ll‘l.‘: the separation of the two blood systems. i

(2) Maternal placenta.

Areas of multinucleate cells, peninsula shaped or completely
detached, which from the 14th day have appeared to invade the feetal

Fic: xcvr,
(20 days Gestation.)

Section of an area of the foetal placenta. A * tube" is shown
almost completely divided into '‘tubules.” The ectoderm is almost
entirely plasmodial and a proportional increase of vascular mesoderm is
observable.

g £, *‘tube” showing its subdivisions ‘ftubules™ : mm,m,
maternal blood spaces (empty), seen in the right-hand ** tubule™ ; £/ /,
mesodermic septa vascularised with feetal blood (the near approach of
the two blood streams, maternal and fostal, is seen).

placenta are still conspicuous. These areas persist, though they lose
their definite cellular character, until the end of gestation. For this
reason the line of junction of feetal and maternal placenta remains irre-
gular. But the point | wish again to illustrate and insist upon is that
there is across this line of junction no intergrowth of feetal and maternal

Ja!



108 Observations on the Placenta of the Rabbit.

processes. The line of demarcation between the two tissues is every-
where sharp and distinct. The foetal ectoderm is, as it were, laid upon
the maternal placenta, laid unevenly itis true, but laid unbrokenly, for its
deep face is simply interrupted at the passage of the maternal vessels.
Microphotograh (Fig. 102) gives the junction along a vessel of foetal
plasmodium and maternal Em[mhe]iunL The distinction between the
two tissues even here is r'|'] II:I'L . s s 5

This unequivocal differentiation of the two tissues persists_through-
out the age-history of the placenta.

r'\.'

rw-u-’? 'i

F16. xcviL
(20 days (Gestation.)
Uterine sinus in maternal placenta.  The endothelium has entirely
dunppmrn:d and its wall is solely composed of fibrin-laminze.
5, uterine sinus with blood-clot ; w,2w,%, wall of fibrin-laminze ; ¢,c,
uninucleate perivascular cells. hme their shrunken nuclei.

The multinucleate vesicular decidual cells in those areas which
appear to have invaded the feetal placenta, show now definite signs of
change. They lose their bright translucent appearance and their more
or less regularly rotund shape. They become crowded more closely
together, while between them and also within them, appears a dull
granular substance with here and there fibrin-threads, and a few red
blood corpuscles. This substance is coagulated blood plasma, and is
due unmistakeably to a slow escape of blood from the vascular spaces
which surround these areas, for #he process begins always al the periphery
and gradually works towards the centres of these areas. (Fig. 103.)
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This change is advanced further in some of the areas than in others,
and its later effects we shall see in the subsequent stages.

The uterine sinuses have become larger and more irregular, and the
compmnc tissue surrounding them is more compact. The fibrin-walls
have increased in extent, and have crowded more closely upon the inter-
posed decidual cells. In addition to the fibrin-lamellze concentrically
disposed about a sinus, longer or shorter fibrin-processes are shot out
tangentially from these. These fibrin-processes penetrate and divide

Fic. xcvil

(20 days’ Gestation.)
Uterine sinus—a high-power view of its wall of fibrin-laminac.
s, uterine sinus hlled with blood ; 2, ,, wall of fibrin-laminae. The
dark spots are the nuclei of decidual cells which have been entangled in
the midst of the fibrin.

the compressed decidual cells, and meet similar fibrin-processes from the
wall of neighbouring sinuses.

The zone of separation has suffered no further diminution in its
depth. Its structure in appearance i1s more finely retiform, its vesicular
cells becoming more angular; the swollen endothelium of its few and
small blood-sinuses is intact.

GESTATION SAc OF 24 pavs.—(Fic. 104.)
(1) Feetal placenta.

The plasmodial walls of the tubules are somewhat thinner and the
areas of completle denudation are extended. Their maternal blood lumen
is empty while the adjacent fretal vessels are filled. (Fig. 105.)
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(2) Maternal placenta.

[ show in ﬂlil.‘,l"t"[“i'll."lli'l-gfilpll (Fig. 106}, the appearance under a very
low power of the region of the uterine sinuses. This tissue now is
spongiform in character, for the sinuses have increased enormously in
size. The nature of the tissue itself we already know : its 5|_|l‘|:-j:.:|_i1,lq,'.ﬂl.'
modifications I shall give with the later stages.

The general appearance of the zone of separation is also brought
out in this microphotograph.

ey T

Fic. c.
(22 days’ Gestation)

L

Feetal placenta—groups of ** tubules,” their fretal extremities. The
plasmodial walls of the tubules are thin.

mup,my, maternal vessels (empty) ; fv,/2, foetal vessels filled with
feetal blood ; s5,5,5,5, wider mesodermic septa (vascular) which separate
the groups of *‘ tubules.” (See Fig. 101.)

GEesTaTION SAC oF 206 pavs.—(Fi1G. 107.)
(1) Feetal placenta.

The tubules show little or no change, the denudation areas are
possibly of greater extent. (Fig. 108)simply corroborates the character of
the division remaining between maternal and foetal blood, and continues
the regular sequence of the series.

(2) Maternal placenta.

The areas of multinucleate cells which appear to lie in the feetal

placenta have now, in many instances, completely undergone the change,
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the beginning of which we observed at the 22nd day. These areas are
now dense and granular, with interlacing strands of fibrin traversing
them throughout. Their large vesicular cells have entirely disappeared,
only are seen within the interstices of the fibrin network, irregular groups
of the darkly-stained fragments of their nuclei and cell-walls. The
appearance of these areas is thus amorphous, with interlacing fibres of
fibrin, and with the dark remains of the multinucleate cells scattered
irregularly throughout their extent. The regions of the uterine sinuses

L

M s

Fic. cL
(22 days’ Gestation.)

High-power view of “*tubules” (faetal placenta). The plasmodial wall
of the ‘* tubules " has in places completely disappeared (see ms,ms, msand
ms, where the only tissue intervening between the two blood systems,
maternal and feetal, is the wall of the feetal vessel).

my, maternal vessel (empty) ; ms,ms,ms,ms, maternal blood spaces
in the axes of *‘ tubules " ; fo,fo /o /2 J%, /o, fetal vessels.

and zone of separation show little change ; they will be intimately studied
at the 28th day, :

GEesTATION SAC oF 28 pavs.—(FiG. 100.)
(1) Feetal placenta.
In general appearance the feetal placenta is less plasmodial and more
richly vascular. Thisis due to a further thinning of the plasmodial walls,
and to added growth of the fietal vessels, for the maternal blood-channels
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are here empty. Microphotograph (Fig. 110) gives a high power view
of several of these ‘' tubules” with the interlying feetal capillaries,
The plasmodial walls of the tubules are at intervals altogether wanting,
and here the maternal and fietal blood streams have but an endothelial
wall between them. These denuded intervals make up in the aggregate
about half the length of the extent of the fubules shown in the micro-
photograph. Asnearly as I can judge this represents the truth in respect
of the entire length of the tubule.

The fetal placenta undergoes no further change. At the joth day

Fic. cii,

(22 days Gestation.)

Maternal placenta—uterine sinuses. Shows the deepest ingrowths
of feetal ectoderm along the walls of a sinus whose endothelium has in
part disappeared. One part (the upper) of the sinus is walled by
ectoderm, the lower part by its own endothelium, and between these the
wall is composed of fibrin-laminae.

s, uterine sinus ; ¢,¢, endothelium ; ec,ec, feetal ectoderm ; A, fibrin-
laminzae.

it remains identical in appearance, and at this later date parturition
DCCUrs.
{2) Maternal placenta.

The areas of maternal tissue lyving peninsula-like or detached in the
fietal placenta show the characters described at the 26th day. After the
26th day there occurs no further change in these areas. The composite
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114 Observalions on the Placenta of the Rabbil,

tissue of the uterine sinuses presents a change from the 22nd day, in
that it is more largely composed of fibrin tissue—concentric lamella and
irregular strands of fibrin, while the cellular elements are more finely
fragmented. These cellular elements are reduced now to the condition
merely of chromatic débris, fragmented nuclei and broken cell-walls.
This débris is scattered about throughout the ground mass of fibrin-
tissue, and lies in irregular clusters between the fibrin-threads or lamella
(Fig. 111.) The main collection of this débris lies more or less in the
axes of the bridges of fibrin-tissue which now separate the large sinuses.

F'1G. CiIl.

(22 days' Gestation.)

The fate of the multinucleate decidual cells. These become
cedematous, lose their outline and give place to areas of fibrinous
tissue in which their cell debris remains embedded.

s, uterine sinus ; ¢,¢,¢,¢, multinucleate decidual cells ; #,4,/, fibrinous
tissue with decidual cell debris in its midst.

This position is to be anticipated for the reason that from the beginning
of the formation of the cencentric fibrin-lamella at the 14th day, these
decidual cells have been, by the gradual increase of these lamellz,
crowded further and further away on every side from the blood sinuses.

In this way the fate, to all the decidual cells—both multi- and uni-
nucleate down to the zone of separation—is to be accounted.

The zone of separation has not appreciably diminished in depth
since the 24th day. It is still solely composed of uninucleate decidual
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cells, but so greatly are these cells shrunken, and so thinned are become
their cell-walls, that the appearance is now that of most delicate and
finely retiform tissue. (Fig. 112.) The small blood-channels of this zone
are still lined by their swollen endothelium. There is no appearance of
fibrin lamellze.

This swollen condition of the endothelium is continued at this date
into the vessels of the circular muscle layer of the uterus. (Fig. 113.)
Only is it the vessels in the inner area of the circular muscle-layer that
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Fic. cv.

(24 days’ Gestation. ) .
An area of feetal placenta showing three ‘“tubules” with their
plasmodial walls and the wide feetal capillaries between these ** tubules.”

4,21, ¢%, three ““ tubules " (their course in the Figure is nearly straight
up and down) ; ms,ms,ms,ms,ms,ms, maternal blood spaces in axis of
“‘ tubule ;" fe /e fe fe fc, foetal capillaries.

are affected. The vessels in the outer half of the layer possess their
normal endothelium.

GESTATION SAC OF 30 pAYS.—(F1G. 114.)
(1) Feetal placenta.
The appearances are those of the 28th day. The fietal vessels are
large and are filled with blood, while the maternal spaces are empty.
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{2) Maternal placenta.

The only evident change is in the zone of separation. The retiform
character of this zone is still more delicate, and already near the muscu-
lature small rents are to be observed in it. (Fig. 115.) These rents are
probably physiological as | was fortunate enough to secure these speci-
mens after the onset of the signs of parturition. The line of separation
can be easily followed, it passes through the midst of the zone, Conse-
quently after separation the circular muscle-layer is not bared ; there
remains attached to it a definite margin of decidual cells.

PLACENTAL SITE AFTER PARTURITION.

This specimen was secured immediately after the delivery of the
secundines. When exposed the uterine cornua had already returned

re
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FiG. cvi.

(24 days’ Gestation. )

Region of uterine sinuses (maternal placenta) as seen under a three
inch lens. The sinuses are filled with blood clot and their walls are
composed solely of fibrin-lamin=. Areas of decidual cells are still found.”

fp, feetal placenta ; wm,mp!, maternal placenta; s5,5,4,5, uterine
sinuses filled with blood-clot and walled by laminz of fibrin-tissue.

almost to the ordinary non-gravid size. Photograph (Fig. 116} is of the
same magnification as photograph (Fig. 114), at 30 days. By comparison
of the two the resulting placental scar is only about a third of the extent
of the former placental attachment. The muscle-walls of the uterine
cornu have firmly contracted, witness their great increase in thickness,
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and the epithelial edges of the scar have beenin this way approximated.
Microphotograph (Fig. 117) shows this epithelial margin and the ragged
edge of retiform tissue beyond it. There are some superficial haemorr-
hages along this ragged edge, but the amount of the extravasation is very
small, and the uterine cavity itself was quite free of blood. The small
blood-channels of the separation zone with their lumina further diminished
by the great swelling of their endothelium, and the rapid contraction of
the muscle-layers behind, must account, in part at least, for this. In the
rabbit, parturtion is practically bloodless.

Ry

s

Fic. cvil.
(20 days' Gestation. )

Area ol feetal placenta showing plasmodial ** tubules ™ and fretal
vessels. The areas of denudation in the *‘ tubules " are increasing in
number and in size.

mes,ms,ms,ms,ms,ms,ms, maternal blood spaces in the axes of
‘“tubules " with their plasmodial walls in part denuded ; fo /v, /v, two
larger foetal vessels containing foetal blood.  Their course is vertical in
the Figure and between them lies a set of *' tubules.”
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SUMMARY OF THE HISTOLOGY AND HISTOGENY.

My observations begin with a short study of the inner
genitalia of the rabbit—the uterine cornua and tubes, and
a comparison is given between parous and nulliparous cornua.

The age-series of pregnancies, begun at the 4th day,
shows during days 3. 6, and 64 the growth and development

HE R s

Fig. cx.
128 days' Gestation.)

Area of feetal placenta showing *“ tubules ” and fcetal vessels. The
two blood systems are now separated in most instances only by the
endothelial wall of the fretal vessel, since the plasmodial wall of the
“ tubule " has in many places entirely disappeared.

s, ms, s, empty maternal blood spaces—the axes of *‘ tubules;”
fe fe,fe, fretal vessels containing some feetal blood.

of the two placental cotyledons. These cotyledons are simply
areas of the mesometric folds of the uterine mucosa, enor-
mosly hypertrophied. This hypertrophy is due to a hyper-
plasia of the connective-tissue elements of the sub-mucosa,
with great increase in the size and number of the capillaries.
The main mass or corium of the cotyledons is thus constituted
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of star-shaped or fusiform cells, with long branching processes,
lying in the midst of an extensive ground substance. The
epithelial covering of the cotyledons grows pari passu and
remains intact, its cylindrical cells becoming larger and more
distinct, while their glands have become, by this general
hypertrophy, elongated and tubular, The non-mesometric
mucosa atrophies rapidly during these four days. Within it

Fic. cxi.

(28 days' Gestation. )

Shows the fibrin-wall of uterine sinus in maternal placenta, and the
extension of the fibrin-tissue into the surrounding areas of decidual cells,
Chromatic fragments of these cells are seen entangled in the fibrin tissue.

s, uterine sinus filled with blood-clot ; w,2, wall of sinus formed by
fibrin-laminee ; /7,/¢, fibrin-tissue with the chromatic debris of decidual
cells.

at the 6th day appear grant-cells. These cells are derived
from the epithelium, either surface or glandular, and they
persist until the 14th day.

At the 7th day first appears the wninucleate perivascular
decidual cell ; it arises from the connective-tissue cell of the
corium. The ovum, or blastosphere, as it has now become,
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remains altogether unattached within the newly-formed gesta-
tion sac. At the yth day the embryonal area is outlined and
is directed towards the two cotyledons.

At the gth day the bi-lateral attachment of the embryo
to the !ll-—lLL[]T.:ll {,un]c{luna 1s effected. The embryo itself
is placed with its back toward, and more or less opposite to,
the ntercotyledonary groove. On either side of the embryo

L T

Fic. cxii.
(28 days’ Gestation.)

Maternal vessel in the ‘' zone of separation.” The endothelium
though thickened, is intact and in consequence no fibrin-lamin® have
formed. The retiform character of the tissue of the separation zone is
seen.

muv,my, maternal vessels in the *' zone of separation ;" e,e, endo-
thelial lining of vessel, its cells swollen; »./4, retiform tissue of uninucleate-
decidual cells.

the ectoderm presents a thickened area, several rows of
ectodermic cells, the area of placental altachment which is
apposed to the surface of the corresponding cotyledon. The
attachment is one of * two plane surfaces,” for by this time
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the covering epithelium of the cotyledons has become greatly
thickened by the increase of cell protoplasm and fragmenta-
tion of nuclei, so that the gland-mouths are blocked, and the
cotyledons come to present an unbroken face to the eclodermal
laminee. The area of placental attachment quickly extends,
the ectodermal cells multiplying rapidly, while the underlying
maternal epithelium is “corroded ” and thinned. The ecto-
derm at this stage is altogether cellular.

mT

FiG. cxin.
(28 days’ Gestation.)

Maternal vessel in the circular muscular coat of the uterine cornu,
underlying the site of placental attachment. Its lining endothelium is
thickened, some of the cells being enormously swollen.

mv, maternal vessel; ce,ce, circular muscular coat ; ¢,¢,e, swollen
endothelial cells.

At 812 days the ectodermal laminae have increased in
thickness while their area of attachment is further extended.
A yolf-sac placenta is determined, limited peripherally by
the stnus terminalis which contains nucleated feetal blood.

The posterior portion of the embrvo is roofed in by the
348






126 Observations on the Placenla of the Rabbu.

amniotic sac, in the formation of which the side-folds play an
important part. The face of each cotyledon is now almost
completely covered by the ectodermal lamina. While form-
erly the line of fusion of the two tissues, maternal and feetal,
was more or less in one plane, there now appear at intervals
bud-like ingrowths of the feetal ectoderm. These ingrowths
take place opposite the gland-mouths, now solidly plugged by

£

Fic. cxv.

(70 days’ Gestation.)

“t Zone of separation” with separation begun. The retiform char-
acter of the tissue and the relatively small size 1_51! the vessels are shown.

5,2,2, zone of separation, commencing separation is witnessed to
by the several rents in the retiform tissue; ¢,¢, circular muscular coat
of uterine cornu; ws, us, region of uterine sinuses.

their own thickened epithelium, and soon come to plunge into
these. The uninucleate decidual cell exists now in great
numbers grouped always into perivascular sheaths about the
maternal blood-channels. In the deeper areas of the coty-

ledons these sheaths are thic];; the channels are no longer
capillaries, they are of large size and irregular shape, but
their endothelium is presery Ld They are sinus-like and the
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deep zone where they appear is called the region of the
uterine sinuses.

At the gth day the allantois grows round the hinder end
of the embryo into the external cwlome. 1 show it beginning
to clothe the mesodermic surface of the amnion on its way
to reach the extra-embryonic ectoderm. The epithelium
covering the cotyledons and underlying the ectodermal laminze
has now .cf.'.srybﬁrm ¢d and the embryonic cells are in contact with
the corium. The glandular ingrowths have plunged deeper,

Fic. cxvii.

Flacental scar fall an kour after Parturifion,
High-power view of the termination at the edge of the placental
scar of the lining epithelium of the ** uterus."”
¢, termination of epithelium at edge of scar; »/, retiform tissue
remaining attached to the muscular wall.

but now a second series of ectodermal processes enter directly
into the maternal corium, in the neighbourhood always of a
superficial capillary. The tissue of the corium disappears
from before their advance even as the surface epithelium had
previously done, and the ectodermal processes soon come to
surround and include the capillary. Upon the contact of the
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foetal ectoderm with the corium there is established in the
latter a zone of reaction, an infermediary region, intermediary
between the fatal ectoderm and the region of the uterine
sinuses. T'he tissue of this reactionary zone is c]tst:ngutshcd
by having become cedematous, and thrnu:rhﬂut it are scat-
terf:-::l many leucocytes. The vessels here are of the nature
of capillaries ; their perivascular sheaths are thin, consisting
at most of two layers of decidual cells. The solid stalk-like
gland-ducts disappear in the midst of this reactionary tissue,
and the deepest glandular cul-de-sacs, also solid, so great has
been the hypertrophy of their epithelium, are isolated in the
midst of the tissue of the cotyledon. Their position is such
that they appear like boundary posts between the intermediary
region and the region of the uterine sinuses. In this inter-
mediary region there now arises the multinucleate decidual
cell.  This cell develops divectly from the perivascular uninu-
cleate decidual cell, and is first found near the most superficial
capillaries, that is, those nearer the ectoderm.

At the 1oth day the allantois has reached the ectodermal
laminae and the mesoderm of these has become vascular.
The allantoic civculation is now established. The fwtal liver
appears as a solid outgrowth from the mesenteron. The ecto-
dermal laminz have increased greatly in thickness, advancing
upon the tissues of the intermediary region. This general
advance is, as it were, led by deeper ingrowths which pene-
trate along the course of the maternal vessels. Where the
vessel is cut longitudinally we can trace the process. The
ectoderm surrounds the distal end of the vessel and then
advances along its walls, gradually replacing its endothelium
which disappears. The feetal tissue swallows as it were, the
maternal capillary space. The ectodermal ingrowths which
at the 8th day invaded the blocked gland-mouths have now
no further glandular track, for the solid gland channels have
disappeared. Their further direction is determined by the
near blood-vessels. The more superficial of the ectodermal
cells—those next the maternal tissue—begin to show a plas-
modial change. The maternal capillaries which appear
completely surrounded by the feetal ectoderm have entirely
lost their endothelium and lie, as maternal blood-spaces, in
the midst of this ectoderm. The advancing etodermal lamina
surrounds and includes—swa/iows—not only maternal vessels
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layer of ectoderm, 2 or 3 cells in thickness, mesodermic tissue
and an endothelial wall. The feetal placenta becomes reniform
in shape, the hilum being occupied by the intermediary region.
This region shows now few hamorrhages, it is denser.
Multlnucleam cells, derived from the uninucleate cells of the
perivascular sheaths of the superficial uterine sinuses, are
continually being added toit. The ﬁbrin-tissue has begun to
penetrate the regmn of the uterine sinuses, following along
the tracks of the original corium. In the midst of this tissue
lie, annular-like, the sinuses with their perivascular sheaths.
The contact of this fibrin-tissue with the uninucleate cells is
contemporaneous with their transformation into multinucleate
decidual cells. The region of the uterine sinuses is thus
invaded and diminished.

At the 14th day the foetal placenta is increased in depth,
and is in part plasmodial. The ectodermal walls of the
columns are more irregular, the division of these columns into
smaller columns or fwbes has begun. These tubes are
simply columns in miniature, their maternal blood-axes are
smaller, their ectodermal walls thinner, and the separating
mesodermic partitions are finer. The advance of the deep
face of the feetal placenta upon the maternal tissue is now less
uniform. As formerly, the advance is led by deeper reaching
processes extending ah::-ng th{, maternal vessels, The deeper
advance of these processes is not great, and yet upon the
non-vascular areas of the intermediary region, the ectoderm
makes even less progress. The union of the fcetal and
maternal tissues becomes thus permanently irregular and the
more resistant areas of multinucleate cells come to lie penin-
sula-like in the midst of the feetal placenta. But the two
tissues, maternal and feetal, do not interdigitate, Zke deep face
of the ectoderm clothes completely the maternal placenta, being
lnterrupted only at the passage of the maternal vessels. The
intermediary region, as such, has become more limited, though
it appears to invade the rt:g_,mn of the uterine sinuses, owing
to the transformation (along the lines of the fibrin-tissue) of
the uninucleate into the muhmucltdte decidual cell. This
fibrin-tissue and attendant multinucleate cell-formation does
not penetrate as deeply as the musculature. There is thus
marked off, next the musculature, a zone—the zone of sepa-
ration—where the uninucleate cell persists till the end of
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plasmodial, and they are divided from one another by feetal
capillaries, accompanied by a few thread-like cells of meso-
derm. So thin are these plasmodial walls in places that they
appear as mere hyaline lines. The junction between feetal
and maternal tissue is more irregular; the areas of multi-
nucleate cells, lying peninsula-like in the feetal placenta, are
of greater length. When these areas are cut obliquely to
their long axes, the sections of them appear to lie detached in
the midst of the feetal placenta. But the line of junction of
foetal and maternal tissues is everywhere -::nmplﬁte and distinct.
Even along the maternal vessels the junction of their endo-
thelium with the feetal plasmodium is sharp and unmistakeable.
The uterine sinuses are larger, and for the most part their
walls are composed of fibrin-lamellz, here and there only are
layers of endothelium cells partly detached. The perivascular
sheaths are invaded by these lamellz and the decidual cells,
both uni- and multinucleate, are becoming compressed. The
zone of separation has now a retiform appearance, for the
uninucleate cells which alone compose it, are shrunken and
angular with their nuclei peripherally placed.

At the 20th day the fubules are definitely formed, and the
feetal placenta has now reached its mature stage. Between
the tubules are now visible faetal capillaries only, the fine
mesodermic elements no longer accompanying these. Hence
the tissues that now intervene between the two blood-systems
are a thin plasmodial wall and an endothelial wall. The feetal
blood ceases to be nucleated. The uterine sinuses have now
lost all trace of their endothelium ; their walls are composed
entirely of fibrin-lamellee. These thickening fibrin-walls of
neighbouring sinuses crowd between them the cellular ele-
ments, greal:iy atrophied and reduced, of the region. The
small sinuses of the zowe of separafion retain their swollen
endothelial wall ; there are no fibrin-lamella here,

At the 22nd day the growth of the faetal placenta is com-
pleted. It is entirely plasmodial, and irregularly sown with
scattered and indistinct nuclei. At intervals throughout its
length the thin hyaline wall of the Zubule has disappeared and
at these places the maternal blood bathes directly tEe external
surface of the feetal capillary, At such places the feetal
capillary lies naked to the maternal blood, and the only tissue
here intervening between the two blood-systems is its endo-
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REsuLTS OBTAINED,

I now submit, shortly, my own interpretation of the fol-
lowing obscure and controverted points.

(1) The origin of the giant cells.

These giant cells arise from epithelial cells, either surface
or glandular, (See Figs. 14 and 15), and are found in con-
siderable number in the sub-mucosa, or even lying between
the innermost fibres of the circular muscle-layer. They are
seen only in the non-placental mucosa, and appearing at the
6th day of gestation they persist until the 14th. As to their
function 1 hazard no hypothesis.

(2) The attachment of the ectoderm to the uterine epithelium,

The thickened ectoderm of the area of placental attach-
ment is altogether ce//ufar—Ilarge, well-defined cells, with big,
round or oval, and active nuclei. This is the condition at
the 8th day, (See Figs. 25 and 27), when attachment is just
beginning and at the gth day, (See Fig. 41), when the uterine
epithelium has disappeared. It is only at the 10th day that a
plasmodial change begins in the ectodermal cells.

(3) The origin of the multinucleate decidual cells.

These multinucleate cells arise by direct division—
increase of cell-substance and multiplication of nuclei—from
the uninucleate decidual cells of the perivascular sheaths.
(See Fig. 45). They are seen first at the gth day and close
to the feetal ectoderm, for it is the thin sheaths of the most
superficial capillaries that are first affected. So rapidly do
they arise that 24 hours later, at the 1oth day, they form a
zone in the maternal placenta of considerable thickness—7/e
inlermediary zone.

(4) The origin and nature of the maternal blood-cavities
swallowed by the ectoderm.

The feetal ectoderm as it advances, surrounds and includes
swallows—maternal blood-spaces. These spaces when so
treated by the ectoderm, present three varieties.

(a) The maternal capillary, whose thickened endothelial
wall is surrounded and replaced by the ectodermal cells.
(See Fig. 53.)
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(7) The behaviour of the sinus endothelium.

The endothelium of the uterine sinuses at first thickens,
its cells remaining distinct. (See Fig. 65.) These cells increase
rapidly in size, become globular, and multiply until the lining
endothelium is represented by several rows of these large
cells. (See Fig. 81.) These cells become detached, fibrin-
lamellzz forming beneath them, and they disappear in the
blood-stream. (See Fig. 84.) This process continues from
the 16th day onward, until at the 24th day the wall of the
uterine sinuses is composed solely of fibrin-lamelle (See

Fig. 97.)

(8) The junction of the two tissues, maternal and feetal.

After the 12th day, and owing to the continued growth
of its lateral portions, the feetal placenta becomes reniform in
shape, with a hilum of maternal tissue. (See Fig. 68.) Further
the ingrowth of the feetal ectoderm upon maternal tissue is
always somewhat more advanced along the course of the
blood-channels. (See Fig. 78.) For these two reasons the
Junction of feetal and maternal tissue is always irregular.  But
the point | wish to emphasize is, that there is no ntergrowt/
of the two tissues ; that the feetal ectoderm is laid asa complete
covering upon the maternal placenta—a covering interrupted
only by the passage of the vessels.

(9) The determination of the zone of separation.

This zone is determined by the depth to which the fibrin-
tissue, first seen at the roth day (see Fig. 63), penetrates
along the tracks of the original corium, into ) the region of the
uterine sinuses. The contact of the fibrin-tissue with the
perivascular sheaths is co-extensive with the transformation
of their uninucleate into multinucleate cells, Thus the pene-
tration-limit of the fibrin-tissue establishes the penetration-
limit of the multinucleate decidual cell, and the zone that
persists between the multinucleate cells and the musculature
is the sone of separation. (See Fig. g5.)

(10) The fate of the decidual cells.

These cells, both uni- and multinucleate, pushed further
and further away from the lumen of the uterine sinuses by the
continual building up of the fibrin-lamellee, become more and
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Section B.
GLyvcogeN ASs Founnp v Pracenta anp F@ETus.

Method followed. The uterine cornu was removed ex
masse and fixed for twelve hours in absolute alcohol. Trans-
verse slabs of the cornu were then cut with a razor—these
slabs being so chosen as to include, at one and the same time,
central sections of the placenta, and of the liver of the feetus.
Where this was found impossible slabs of the placenta and of
the feetal liver were cut separately. These slabs were fixed
for a further twelve hours in absolute alcohol, after which they
were embedded, cut, and mounted in the usual way. The
sections were washed in naptha and absolute alcohol, and
cleared in clove oil. They were then immersed in an iodine-
chloroform solution—sufficient crystals being added to give a
deep claret colour—for twelve hours, and then quickly
mounted in Canada balsam. The glycogen is so stained a
ruddy brown, while the tissue generally is coloured a light
yellow. The above is the method devised by Sheridan
Délépine (Proceedings of Phys. Soc., May 1oth, 1891), and
to him I am personally indebted for * Leaves” from these
““ Proceedings.”

The specimens so prepared are not permanent, for the
iodine rapidly fades from the non-glycogenic tissue.

As a control-reagent I have also used the older watery
solution of iodine, Lugol's solution. While the two methods
were in every case corroborative, the newer method is more
delicate, and gives more satisfactory results.

My repeated attempts to counter-stain with hazmatoxylin
or alcoholic solution of methylene blue were scarcely successful.

This micro-chemical study of glycogen has in the feetus
been limited to the liver, and this organ, as we have seen, only

appears at the 1oth day. The study of it in the placenta
begins at the 4th day. In either situation negative results
will simply be mentioned.

In this description I shall follow, after the 1oth day, the
same order as in Section (A), viz, —

(r) Feetal tissue—fcetus and feetal placenta,
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GEsTATION SAC OF 9 DAVS.—(FI1G. 121.)

(2) Maternal tissue :—placental mucosa.

The perivascular sheaths are considerably thickened and now possess,
save the more superficial ones, four or five rows of decidual cells. The
glvcogen is conlined exclusively to these sheaths, and all of these,
except the most superficial, show the brown granules, though the sheaths
towards the centre of the cotyledons are still the richest therein. (Fig.
122.) While glycogen is present in all the cell-rows of the sheath the
innermost rows-—those nearest the sinus endothelium—contain it in
largest amount, The glycogen granules while larger than at the 8th
day, are still angular and irregular in;shape. They lie in the midst of

o

FiG. cXIX.

(& days’ Gestation showing Glycogen.)

Vessels with their sheaths of uninucleate dicidual cells, as seen in the
central area (e,a, Fig. 118) of a placental cotyledon. It is in these
perivascular decidual cells that glycogen first appears.

7,7,7, vessels ; ps,ps, ps, perivascular sheaths of decidual cells ; ¢,¢,
“ corium " of cotyvledon, formed of connective tissue cells which show
no glycogen.

the cell-protoplasm and the larger granules are usually peripherally

placed, and at the side of the cell nearest the blood-sinus.  (Fig. 123.)

The smaller granuleés form often a perinuclear zone. [In the peripheral

rows of the sheath the granules are much smaller and more sparse.
The rest of the tissue gives no glycogen reaction.
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These areas in s0 far as they project into the fwetal placenta are clothed
by the foetal plasmodium, and by this plasmodium, one or two cells in
thickness, their glycogen cells are separated on either side from the
maternal blood stream. The feetal capillaries have not yet extended
down to the depth of these glyvcogen areas. Within these multi-
nucleate cells the glycogen granules, larger, rounder and more
numerous than at the roth day, lie always in the eytoplasm. Many of

Fic. cxXIil.

(o days’ Gestalion showing Glycogen.)

Vessels of placental cotyledon with their perivascular sheaths of
uninucleated decidual cells.  These cells are rich in glycogen. The
deeper vessels, those nearer the muscular wall of the cornu, have the
thicker sheaths. (This microphotograph is taken from the area a,a’, in
Fig, 121.)

,7,7,7,%,7, vessels of placental cotyledon ; 7, intermediary region
close to feetal ectoderm which is not shown. ¢,e¢,¢, ** corium” of con-
nective tissue, no glycogen.

these cells, always those nearest the blood stream, appear entirely .
occupied by glvcogen, the nuclei and cytomitoma being crowded to the
periphery, (Fig. 130.)

The uninucleate decidual cells of the perivascular sheaths which
have.still further thickened, are likewise richer in glycogen than on the
toth day. The granules are now semi-lunar in form and lie against the
cell-wall. The remaining cytoplasm of the cell is more distinctly trans-
lucent. (Fig. 131.) The narrow strands of original corium which lie
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between the perivascular sheaths and the fibrin-tissue contain no
glycogen.

I have added a drawing (Fig. 132) to give the general distribution
of glvecogen at this date.

GesTaTION SAC OF 14 DAYS.—(FI1G. 133.)
(1) Feetal tissue :—feetus and foetal placenta.

The feetal liver and the feetus itself increase more rapidly in size
between the 12th and 14th days than at any other period of intra-uterine

Fic. cxxin,

(9 days' Gestation showing Glycagen.)
Two vessels in placental cotyledon with their perivascular sheaths.
The glycogen-granules appear as dark spots in the uninucleate cells.
2,9, vessels containing blood-clot; ps,ps,ps,ps,ps, perivascular
sheaths of uninucleate decidual cells ; ¢, corium.

life. Compare photographs (Fig. 128) and (Fig. 133) in which this
increase 15 seen 1o be enormous.
The feetal liver and the feetal placenta give no glycogen reaction.

{2) Maternal tissue :—maternal placenta.

The decidual cells are now extremely rich in glycogen, but the
general distribution of this is somewhat changed. At the 1oth and
12th days the glycogen in the uni- and multi-nucleate cells was
evenly distributed throughout the two regions of the maternal
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The general distribution of the glycogen remains as at the 14th
day. But w hi!:—: the whole deeper region of the maternal placenta is
still poorer in glycogen, there remains a narrow zone of uninucleate
cells next the musculature which retain their Iurnquu;mht\ of trh cogen.
In consequence this zone appears richer in glycogen.

GESTATION Sac oF 18 pavs.—(Fic. 140.)
(1) Feetal tissue :—fietus and feetal placenta.
No glycogen reaction.

Fic. cxXxvIL

(ro days' Geslation, showing Glycogen.)

High-power view of a sinus-capillary and its sheath. The WIH.umg.:n-
gmnulh are larger than at the gth day and the cells themselves are in
part vesicular.

5, sinus-capillary in the region of uterine sinuses; ¢,¢, corium of
region ; ue,ue,nc, uninucleated decidual cells of perivascular sheath.
The black areas are glycogen-granules and are found only in the uninu-
cleate cells of the sheath.

(2) Maternal tissue :—maternal placenta.

The intermediary zone, as a zone, has disappeared. The multinu-
cleate cells appear now only in irregular tracts, which either project
into the feetal placenta or lie between the fragmentary FIL"I!'J'I..thlLI"ir'
sheaths of the more superficial sinuses. ‘These sinuses have greatly
increased in size, and lie close up to the deep face of the feetal placenta.
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(2) M:

The peninsula and island-like areas of multinucleate cells still show
the presence of glycogen, though the glycogen granules are small,
scarcely discrete, and are distributed throughout the cell. (Fig. 145.)
A layer of foetal ectoderm, one cell in thickness, divides these glvcogen
cells from the blood-channels of the fetal placenta. This layer of
ectoderm becomes entirely plasmodial, and persists until the end of
pregnancy. The uterine sinuses have increased in size, and their walls

b

Ji

Fic. CXXIx.

(r2 days Gestation showing Glycogen.)

Feetal placenta and intermediary region of maternal placenta are
shown. The areas or multinucleate decidual cells lying close to the
feetal ectoderm are specially rich in glycogen.

Sp./p, feetal placenta ; a,a,a,a, areas of multinucleate decidual cells
lying close to fcetal ectoderm. The dark granules are glvcogen. (See

Fig. 130.)

are now definitely formed of fibrin-lamellae, which are beginning to
compress the decidual cells between them. The glycogen is confined
exclusively to these decidual cells which are becoming elongated and
angular. (Fig. 146.) The multinucleate cells contain larger and more
numerous glycogen granules than the uninucleate.

In the zone of separation the glycogen is no longer evenly dis-
tributed, for its uninucleate cells near the musculature are now com-
paratively poor, while its cells near the region of the uterine sinuses are
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comparatively rich in glycogen, the granules being larger and more
numerous. (Fig. 147.)

GESTATION SAC OF 22 pays.—(Fic. 148.)%
(1) Feetal tissue :—feetus and foetal placenta.

The feetal liver shows its first trace of glycogen. This glycogen
does not appear in granules but as a glycogen-brown stain, difflused over
small areas in both he]nnc and portal zones. At this stage there are no

(04 o o &

1G. CXXX.
(rz days' Gestation showing Glycogen.)

An area of multinucleate decidual cells, rich in glycogen projecting
somewhat into the feetal placenta; the feetal vessels have not as yet
penetrated to this depth.

ec, ec, ec, foetal ectoderm; o, maternal blood space lying in feetal
ectoderm ; ¢,¢,c,6,¢, multinucleate decidual cells ; g,0,0.2.2, glycogen
granules lying within the multinucleate cells.

very definite liver columns, the intercolumnar spaces are wide and filled
with blood. The liver cells are round or oval in shape and giant cells
Areé Numerous.

* Asthe general distribution of the glyeoren continues, throughout the ru-m']im:l-_ Jy
of gestation, as it is indicated in Fig. 148, the large |1-hot|:|graph3 of the series need
not be further reproduced.
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Al
L

(2) Maternal tissue :—maternal placenta.

The areas of multinucleate cells lying peninsula- or island-like i
the feetal placenta show now only a hilnt diffuse brown colouration.
Glycogen-granules are no longer found, and this dirty brown dis-
colouration is the only indication of its presence. The cells are
oedematous, and their L"LIL‘.III‘I]LL'II'IL'L is in part disintegrated.

In the region of the uterine sinuses the decidual cells are becoming
more and more compressed by the ever-thickening fibrin-lamell:ze. They
still contain glycogen but the granules are small. (Fig. 140.)

FIg. cxxx1,

(12 days’ Gestation showing Glycogen.)

Region of uterine sinuses. A high-power view of sinus with its
perivascular sheath of uninucleate decidual cells rich in glycogen. The

i = L]

corium "' shows no glvcogen.

s, uterine sinus containing blood-clot ; e, thickened endothelium ;
58!, perivascular sheath, the dark granules of glycogen are distinct and
lie always within the cells ; ¢, ** corium ™ ; 5%, a second sinus with its
sheath.

In the zone of separation the glycogen persists in considerable
quantity, there being only few of the uninucleate cells which do not
contain at least one granule. The cells next the region of the uterine
sinuses contain the largest granules. (Fig. 150.)
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GESTATION SAC OF 24 DAYS.

(1) Feetal tissue :—foetus and feetal placenta.

The glycogen brown colouration is now more intense in the
hepatic and portal zones. In addition, in both zones, and grouped
closely about the vessels, there are evident, small, sharply-outlined,
ruddy-brown glycogen granules.  These lie always in the liver cells in
the meshes of the cytomitoma, and usually near the periphery of the
cell. (Fig. 151.)

al

S /P 1
Fig. c¢xxxun.
(rg days' Gestation showing Glycogen-area. )

Transverse section of gestation sac of 14 days. The feetal placenta
shows no glycogen ; the maternal placenta is now especially rich in
glycogen.

a,a', glycogen-containing area—the whole maternal placenta;
JSeJe o, feetal placenta (no glveogen) ; 6,5,8,6, areas of multinucleate
cells lying peninsula-like in the foetal placenta. These cells are rich in
glycogen (See Fig. 135) ; /1,71, feetal liver, no glycogen. (Photo. )

(2) Maternal tissue :—maternal placenta.

The areas of multinucleate cells lying in the feetal placenta show
now no trace of glycogen.

In the region of the uterine sinuses the decidual cells are crowded
so closely that their identity is becoming lost. In their midst are a few
scattered glycogen granules.

In the zone of separation the glycogen granules are still large and
numerous. (Fig 152.)
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GESTATION SAC OF 206 DAYS.

(1) Faetal tissue :—feetus and feetal placenta.

The liver cells are larger and they are more definitely arranged in
columns. The mesodermic septa are thinner and less vascular. The
hepatic and portal vessels can now with more certainty be distinguished.

The glycogen granules are large and sharply defined. Very con-
stantly they lie at the periphery close up to the cell-wall. They are of
no regular size or shape, but the large granules invariably lie closer to
the vessels. (Fig. 153.)

£ e

F1G. cxxx1v.
(rg days' Gestation showing Glycogen. )
Multinucleate decidual cells of intermediary region almost coms-
pletely filled with glyvcogen. These cells immediately underlie the feetal
placenta. Note the maternal capillary (s) with its degenerate en-

dothelium.
5, sinus-capillary with ragged endothelium ; ms, maternal blood

space ; ec,ec, foetal ectoderm ; ¢,¢,6,6, glycogen-granules almost filling
the multinucleate decidual cells.

(2) Maternal tissue :(—maternal placenta.

In the region of the uterine sinuses the outlines of the decidual
cells can only be in places distinguished, for the greater part 1hey form
a conglomerate mass. There are scattered glycogen granules in the
midst ot this mass. The separation zone is finely retiform in appear-
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Twenty-Light Days' Gestation Showing Glycogen. 157

ance. Many of its cells are glycogen free, but those next the uterine
sinuses exhibit the granules in considerable size and number.

GESTATION SAC OF 28 Davs.

(1) Foetal tissue :(—foetus and foetal placenta.

The glycogen-granules now occupy more or less definitely the
hepatic and portal zones. The drawing {Fi_s_::. 1‘5_;} shows the appear-
ance of the granules and their arrangement within the liver cells.

Fig. cxxxv.

(rg days' Gestation showing Glycogen.)

Shows the general distribution of the glvcogen-containing multi-
nucleate decidual cells immediately underlying the feetal placenta.
See 500,06, Fig. 133, The glvcogen is most abundant along the

& 33 ity =
course of a maternal capillary.

fp /', feetal placenta (no glycogen); s, maternal blood space in
foetal placenta in direct communication below with a maternal capillary ;
&g, glycogen-granules lying in multinucleate decidual cells.

(2) Maternal tissue :—maternal placenta.

The glycogen granules are small, and are scattered throughout the
conglomerate areas of decidual cells between the fibrin-lamellae. (Fig.
155.) The uninucleate cells of the separation zone still retain their
identity and glycogen-granules. At this date there is only a comparatively
small quantity of glycogen in the placenta, and the greater part of thisis
found in the zone of separation.
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158 Observations on the Placenta of the Rabbil.

GESTATION SAC OF 30 DAYS.

(1) Feetal tissue :—feetus and feetal placenta.

The feetal liver is rich in glycogen which is confined, for the most
part, to the hepatic and portal zones, though there a few granules found
in the cells of the intermediary zone.

The glycogen-granules are large and lie always within the cell,
very constantly occupying the peripheral area of the cell. The
remainder of the cytoplasm often appears translucent.

Fic. cxxxvi
(14 days' Gestaltion, showing Glycogen. )

A sinus, from the region of uterine sinuses. Note the perivascular
distribution of the glycogen and the thick wall of degenerated endo-
thelium.

5, uterine sinus with blood-clot ; e,e, thickened endothelium (its cells
have multiplied) ; g.g.2, gl}u.mgen-grﬂnulcs Iying in the uninucleate
decidual cells of the perivascular sheath ; m,m, multinucleate decidual
cells rich in glycogen.

(z2) Maternal tissue :—maternal placenta.

A few small glycogen- grﬂnu]e:: are scattered throughout the region
of the uterine sinuses, lying in the conglomerate remains of the decidual
cells. The granules do not lie in the cells, for now there are really no
cells for them to occupy, they are found simply in the midst of the con-
glomerate mass, In the zone of separation there are still present in
the attenuated cells some small glycogen granules.
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Liver of Young Rabbit Showing Glycogen. 150

Liver oF Younc Rassir.

Liver of young rabbit 24 hours after birth. It had suckled.

The liver is still very vascular, the cell-columns are irregular, and
the lobules indistinct. The liver now shows a maximum amount of
glycogen. This is gathered in greatest amount about the vessels, both
hepatic and portal, but it is found in varying quantity throughout the
whole extent of the lobule. (Fig. 156.) These glycogen-granules are
largest near the vessels where they often occupy the whole cell. For

b b bbb

Fi6. cxxxvir.
(76 days’ Gestation showing Glycogen-area.)

Transverse section of gestation sac of 16 days. The feetal placenta
and faetus (feetal liver) show no glycogen. The whole maternal placenta
is rich in glycogen.

a,a', glycogen-containing area—the whole maternal placenta ; /',
feetal liver; &,6,8,8,8, areas of multinucleate decidual cells specially rich
in glycogen. (See Fig. 138.) (Photo.)

the most part however only a portion of the cell is thus occupied, the
glycogen being accumulated at the periphery or about the nucleus. In
these cases the remaining portions of the cell appear vacuolated—well-
defined translucent spaces in the cytoplasm. These spaces may have
previously been occupied by a serous fluid, (Sheridan Délepine Contri-
bution to the study of the vertebrate liver : Proc. Roy. Soc.: Dec. 17th,
18g0) or by fat, in either case rendered empty by the absolute alcohol.
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160 Observations on the Placenta of the Rabbit.

As the liver at this date is loaded with fat (see Section (C) ) these spaces
have been probably so occupied.

ApuLT LI'L'ER-—;E HOURS AFTER A MEAL.

The lobules are comparatively distinct, the cell columns are regular
and the cells themselves large and well-defined. As has been shown by
Lauder Brunton and Délépine (Proc. Roy. Soc.: Oct. 22nd, 1891) dur-
ing digestion, glycogen accumulates in the liver cells, and gradually
fills up the meshes of the cytomitoma. This begins in the Aepafic zone,

Jo
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Fic, cxxxviL
(16 days’ Gestation showing Glycogen. )

Area of multinucleate decidual cells lying peninsula-like in the foetal
placenta. The larger maternal blood-channels are seen and also at one
place the faetal vessels which are now approaching these glycogen-areas.

ec, ec!, feetal ectoderm ; a,a!, area of multinucleate decidual cells,
rich in glycogen ; &, island-like area of decidual cells, rich in glycogen ;
mv, mv, maternal blood-channels ; fv, feetal vessels.

almost immediately after the beginning of a meal, attains its maximum
from the 3rd to the 8th hour, and gradually diminishes, till at the 12th
hour only a few granules are left in the hepatic zone, which fs thus the
Jfirst and the last to be infiltrated with glycogen.
The appearances 5 hours after a meal are shown in the drawing.
(Fig. 157.)
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Swummary of Glycogen. 161

SUMMARY OF GLYCOGEN,

Glycogen 1s never found in the feetal p]acenn

In the maternal placenta it appears first at the 8th day
in the uninucleate decidual cells of the perivascular sheaths
of the centrally-placed sinuses. It increases rapidly in
amount, and in 24 hours is found in the sheaths of all the
sinuses, lying always in the decidual cells, the granules being

Fic. cxxxXIX.
(16 days' Gestation showing Glycogen.)

Superficial uterine sinus with surrounding multinucleate decidual
cells, rich in glycogen. The endothelium of thcr sinus is duwuurlh

5, sinus with blood-clot ; e,e, degenerate endothelial cells
EEHEEEHE large granules of glycogen lying within the multinucleate
decidual cells.

larger and more numerous close to the sinus-endothelium.
The multinucleate decidual cells, from their first appearance
at the gth day contain glycogen, and in them the granules are
always larger than in the uninucleate decidual cells. The
olycogen is confined mr_lu-,nr:,]y to these decidual cells, and is
:I.le.} s most abundant in the cells next the blood-stream.
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Summary of Glycogen. 163

At the roth and 12th days the glycogen is evenly dis-
tributed throughout the regions of the maternal placenta, for
while the graﬂultza are larger in the I'|‘H.1|t|[1|.1C1l’.‘dtL cells of the
intermediary region, they are more numerous in the uninu-
cleate cells of the region of the uterine sinuses. The amount
of glycogen in the maternal placenta reaches a maximum

o

e

Fic. cXLL
(18 days’ Gestation showing Glycogen.)

Areas of glycogen-containing multinucleate decidual cells lyving
peninsula-like in the foetal placenta. These areas are always completely
clothed by the fcetal ectoderm.

a,a,a, areas of multinucleate decidual cells containing dark glvcogen-
granules ; fp, feetal placenta; mp, maternal placenta; mc,mc,me,
maternal blood-channels ; fo /o, /v, feetal vessels which now lie close to
glycogen containing cells ; §, area shewn in Fig. 142.

between the 12th and 16th days, and at the same time the
rq_ﬂrlon of the uterine sinuses begins to show a loss of glycogen
as L:)mp'ired with the mrvrmtdl.ln region.

The glycogen-containing cells, I'I‘lLlhl'[ll.Il:lL‘ltE. are always
separated in a lcn er of foe trll ectoderm from the blood-chan-
nels of the feetal placenta, and in the maternal placenta the
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164 Observations on the Placenta of the Rabbil.

glycogen cells, uni- or multinucleate, are separated from the
blood-stream either by a thickened endothelial wall or by the
subsequently formed fibrin lamellzz. The zone of separation
always exhibits glycogen in its uninucleate cell‘;. the granules
being specially plentiful about the small sinuses, and these
persist here in considerable number until the end of gestation.
The amount of glycogen diminishes rapidly from the 16th to

L

Fie. cxLil,

(18 days’ Gestation showing Glycogen. )

High-power view of one peninsula-like area of multinucleate decidual
cells. (See Fig. 141.) The cells are largely occupied by the dark gly-
cogen-granules, and the area is hurmunded by a comp]et; layer of

e-.mdum

a, peninsula-like area ; ec,ec, foetal ectoderm ; e, multinucleate cell
half-filled with glycogen; g, glycogen-granules ; me,mc, maternal
blood-channels ; fo,/v, foetal vessels.

the 22nd day. After this date till the end of gestation there
are found only small glycogen- granules scattered in the midst
of the Lnnglmnerale masses of uni- and multinucleate cells,
save in the separation zone where the cells remain distinct
and retain their glycogen granules,
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Summary of Glycogen. 165

Glycogen appears in the feetal liver at the 22nd day. It
increases rapidly and steadily in amount till the end of gesta-
tion. It is confined chiefly to the hepatic and portal zones,
and lies always in the liver cell. 24 hours after birth the
liver is specially rich in glycogen, and in the adult liver the
maximum glycogen reaction is obtained between 5 and 6

hours after a meal.

Fic. cxLnrn.

(18 days' Gestation showing Giyvcogen. )

Uterine sinus in maternal portion of placenta. The endothelium is
largely detached, the wall of the sinus being composed of fibrin-lamelle
outside which lie the decidual cells occupied by the dark glycogen-
granules.

5, uterine sinus with blood-clot ; e,e,e.¢, detached endothelial cells ;
4,4, fibrin-lamelle ; g0, large glycogen granules within decidual cells
whose outline is becoming indistinct.
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Fat as Found in Placenta and Fetus. 167

SECTION C.
FAT AS FOUND IN PLACENTA AND F(ETUS.

Method followed. The smaller gestation sacs were
isolated, incised along their ventral border, and submitted
practically intact to the osmic acid. The larger gestation
sacs, after the roth day, were hardened first in a 10 % solu-

e

ML

AN

fp

F1G., cxLv.
(20 days' Gestalion showing Glycogen. )

Areas of multinucleate decidual cells, rich in glycogen, lying some
distance within the faetal placenta (they appear isolated by reason of the
plane of section. See Fig. 141.) The glycogen granules are small
and fragmented.

#./p!, feetal placenta ; mp, maternal placenta ; a,a,a,a,a,a, areas
1 1 F"I L} 1 ] ¥
of multinucleate decidual cells showing the dark glvcogen granules;
S o, feetal mesoderm with its vessels; me,me,me, maternal blood
channels.

tion of formalin (formalin does not dissolve but fhxes fat) for
12 hours. Then slabs were cut through the central portion
of the placenta and the liver of the fietus, and these slabs
submitted to the osmic acid.

Jai






Fat as Found in Placenta and Fwtus. 169

able quantity and occupies definite cells Sudan I11. gives a
very pretty result, but even though counterstained with
haematoxylin these sections do not photograph at all well,
those stained with the osmic acid being immeasurably better
in this respect.

MNote :—Pure palmitic and stearic acids and their g]m’tﬂ:ﬁidehi de not reduce
osmic acid, while on the other hand osmic acid is a very sensitive re-agent for the
detection of oledc acid and ofefn. (Carl Handwerck, Beiiriige zur Kenntniss vom
Eﬂrl:allscn der Feilkorper zu Osmiumsaure und zum Sudan, Zeits. f. Wissench, Mikr.,

ct., 183,

F ] it

£ £ Fol & gl

FiG. cxLvil.
(20 days’ Gestation showrng Glycogen.)

Blood vessel in the ** zone of separation,” its endothelium is thick-
ened. The surrounding decidual cells are attenuated with branching
processes, while the dark glycogen-granules within these cells are small
and more numerous near the vessel.

5,51, vessel with blood-clot; e,¢', endothelium ; g, glycogen-
granules,

While the micro-chemical study of fat in the placenta
will be conducted exactly in the same way as in the study of
glycogen, in the feetus it will include both the sub-cutaneous
tissue and liver.
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170 Observations on the Placenta of the Rabbit.

—
piLz .'F'!'-h__? :

a Iz it St St at
Fic. cxLviIL.
(22 days' Gestation showing Glycogen-area.)

Transverse section of gestation sac of 2z days. Large tracts of
fibrinous tissue, containing no glycogen, are seen in the maternal
placenta ; the feetal liver shows now the first trace of glycogen ; the
feetal placenta now, as always, shows no glycogen.

a,a', glycogen-containing area ; f#/¢,71,/7, fibrinous-tissue tracts
which contain no glycogen; fp/p, feetal placenta; g, feetal liver.

(Photo.)
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Ten Days Gestation Showing Fat. 171
In the following descriptions I shall maintain the same
order as in Sections (A) and (B), viz:—
(1) Feetal tissue—foetus and foetal placenta.

(2) Maternal tissue — placental mucosa or maternal
placenta.
As before negative results will simply be mentioned.

Gestation sacs of 4, 5, 6, 614, 7, 8 and ¢ days show no
fat reaction.

Fic. cxnix.
(22 days’ Gestation showing Glvcogen.)

Two neighbouring uterine sinuses in maternal placenta. Their
walls are composed of fibrin-lamell® and between them are remains of
decidual cells with scattered dark glycogen-granules.

5,5, sinuses with blood-clot ; f, /I, fibrin-lamellx ; ¢,¢, decidual cells
with dark glvcogen-granules.

GESTATION SAC OF 10 DAYS.

(1) Fceetal tissue :—foetus and feetal placenta.
Fig. 158 shows a transverse section of the fcetus which passes
through the newly-formed liver. Very minute droplets of fat or of a
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172 Observations on the Placenta of lhe Rabbil.

substance stained black by osmic acid are seen in the liver, the heart-
walls, the wall of the mid-gut and in the endodermal cells of the vascular
area of the umbilical vesicle. These droplets are most numerous in the
wall of the mid-gut, while in the endodermal cells of the umbilical
vesicle they are of a larger size. They lie as far as can be observed
always within the cells. These droplets are probably fat.

It will be remembered that at this date the vitelline circulation has
reached its maximum activity. With the immediate establishment of the

Fig. c1.

(22 days’ Gestation showing Glycogen. )
Vessel in the ** zone of separation.” The dark glycogen granules
are in the attenuated decidual cells, often around the nucleus.

w, vessel with blood clot ; g,2.0.2.2.2, glycogen-granules within the
cells. The granules are always larger and more numerous near the
vessel,

allantoic circulation my observations show that fat disappears from the
feetus and does not reappear until the 16th day, and then only in the
liver and in drops of much larger size.

The teetal placenta shows no fat.

(2) Maternal tissue :—maternal placenta.
No fat reaction.
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LFourteen Days' Gestation Showing IFat. 175

plasmodial edge of the feetal ectoderm show small fat-droplets. These
droplets lie in the cytoplasm scattered irregularly through the cell. (5See
Fig. 163.) Only the cells that lie close to the feetal plasmodium contain
fat, and these cells show no signs of degeneration. The endothelium of
the superficial uterine sinuses has multiplied, and at this date, as we
have shown in Section (A), consists of several layers of large, round or
oval cells.

These endothelial cells contain fat. The droplets here also lie in the
cytoplasm, but they are small, segregated and with blurred outline.

fru

fre

Lo

Fic. crur.

{26 ;f;:vlf.a" Crestalton showene Glveogen. |
Feetal liver. The darker areas are due to the glycogen granules.
The glycogen is more abundant close to the wvessels, both portal and
51705 .
hepatic, and the larger granules lie closer to the vessels.
fv, portal vein; Av,/e, hepatic vein; g,g.g, granules of glycogen.

(Fig. 164.) These endothelial cells are in process of degeneration and
are already being detached from the sinus wall. The main body of the
maternal placenta shows no fat, in all the uninucleate decidual cells
there is no trace of it.

GESTATION SAC OF 16 DAYS.
(1) Feetal tissue :—foetus and feetal placenta.

The foetal liver shows now the first appearance of fat since the
establishment of the allantoic circulation. The droplets are numerous,
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78 Qbservations on the Placenta of the Rabbit,

The uninucleate dectdual celis which lie outside these fibrin-lamella:
now contain fat. The droplets are small and not numerous, and only
the cells that lie near the fibrin-lamella contain them.

Thus we see that fat is found much deeper in the maternal placenta
than at the 14th day, though the deeper area of the intermediary region,
and the great body of uninucleate cells of the region of the uterine
sinuses contain no fat,

GEsTATION SAC OF 18 DpDavs.—(Fig. 168.)
(1) Feetal tissue :—feetus and feetal placenta.

In the feetal liver the amount of fat is only slightly increased ; the
droplets have no arrangement in regard to the blood-vessels. Fat

Fig. cLvi.

Liver of rabbit 24 hours old, to show glvcogen. The darker areas
represent the glvcogen and correspond anatomically to the hepatic and
portal zones of the liver lobule. The intermediary zones show fainter
shadings of glycogen.

#, a portal zone ; 4, an hepatic zone.

droplets are still to be found in the non-placental chorionic ectoderm,
especially near the placental margins.

In the feetal placenta the fat is now more completely confined to the
maternal extremities of the ecfedermeal fubnles, for the central course of
these tubules no longer show the singly-scattered droplets. In these
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Twenty Days' Gestation Showing Fal. 181

maternal or distal extremities. Indeed the fat drops which are large
and of irregular size are found in a very narrow zone along the deep
margin of the plasmodium. (Fig. 171.) The plasmodial walls of the
tubules are thin and at their distal extremities, where fat has previously
been present their edges are still pitted and ragged. At this date there
is very little fat in the fcetal placenta.

(2) Maternal tissue :—maternal placenta.
In the maternal placenta fat shows itself in maximum quantity at

this date.
The multinucleate decidual cells, both in the areas which lie #s/and-

and-peninsula-fike in the feetal placenta, and in the areas which are

it o il

FiG. crix.
(r2 days’ Gestation showing Fat-area.)

Transverse section of gestation sac of 12 days showing the mem-
branes wherein are found fat droplets.

ch, ch, extra-placental chorion (See Fig. 160); @, area shown in
Fig. 160 ; sw,sw, superior (vascular) wall of yolk-sac, the endodermal
cells contain many fat droplets. (Photo.)

found between the uterine sinuses, contain many and large fat droplets.
(See Fig. 171.)

These cells are beginning to show signs of degeneration, their
cytomitoma is swollen and indistinct and their contents appear granular.
In the midst of this granular cytoplasm the fat droplets lie, while also
there are found here irregular and large fat-bearing granules, a fatty
débris.

The large uterine sinuses now lie close to the deep surface of the
foetal placenta, and are walled by thick layers of fibrin-lamellze. Fat
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182 3¢ Observations on the Placenta of the Rabbit.

droplets are plentiful between these lamelle, while in the uni-and multi-
nucleate decidual cells, crowded together outside these, granules and
droplets of fat abound. (Fig. 172.) This fat has no specified distribu-
tion, and all the tissues of the maternal placenta now contain it. It is
found throughout the whole depth of the region of the uterine sinuses,
but the separalion sone reveals no trace of it.

(GESTATION SAC OF 22 DAYS.

{1) Feetal tissue :—feetus and foetal placenta.

4% The feetal liver is richer in fat than at the zoth day, but the droplets
are less evenly distributed throughout the lobule. (Fig. 173.)
In the sub-cutaneous tissue fat now appears for the first time. The

.. ' il

Fic. cLx.
(r2 days' CGestation showing Fal,)

Extra-placental chorion near the placental margin. The ecto-
dermal cells are degenerating and show fat droplets. The mesoderm
shows no fat.

¢, thinned epithelium (maternal) covering the placental cotyledon
just bevond the attachment of the placenta ; er, ec', ectodermal cells
with numerous fat droplets ; m, mesoderm.

fat cells are very few, and are found grouped round the small vessels
close to the underlying muscle. (Fig. 174.)

The fcoetal p1.1.u.,nm is now almost free E'mm fat, only a few minute
droplets being found in the plasmodial margin close to the maternal

lacenta.
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Twenty-Two Days' Gestation Showing Fal. 183

The maternal placenta contains a large quantity of fat, its character,
droplets and granules, and its distribution are the same as at the zoth
day. The multinucleate decidual cells are now markedly degenerate,
their cyvtoplasm being definitely granular and cell-outline lost. 1 give a
microphotograph (Fig. 175) of an area of these cells, lving island-like
in the midst of the foetal placenta. The degeneration is evident, and
also the large quantity of fat as droplets or granules, which these areas

s M5 MR

Fic. cLxu
(r2 days’ Gestation showing Fat.)

Feetal placenta with part of the intermediary region of maternal
placenta. Fat droplets are found in the plasmodial edge of the ecto-
derm and are more numerous near the blood-channels.

¢,¢, multinucleate decidual cells (maternal) ; {7, ectodermal tubes or
columns of the foetal placenta ; mis,ms,ms, maternal blood spaces in the
axes of the columns ; moy,mo,my, mesodermic villi ; ee,ec,ec, plasmodial
edge of ectoderm with fat droplets ; se,se,5¢, maternal sinus-capillaries,

contain. In the region of the uterine sinuses the fat is less abundant,
but is distributed as at the zoth day, while the separation zone still
remains entirely free.
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Twenty-Eight Days' Gestation Showing Fal. 185

scattered throughout the lobule, for the first time they appear larger and
more numerous close about the vessels.

In the sub-cutaneous tissue the fat is more abundant than at the
24th day, and now it makes its first appearance in the corium or true
skin. In the corium the droplets lie about the hair follicles.  The faetal
placenta shows no fat,

(2) Maternal tissue :—maternal placenta.
Microphotogr ‘lph (Fig. 177) shows the cellular débris of the decidual
cells and fibrinous tissue, found between the uterine sinuses, The fat

FiG. cLXII.

(rg days' Gestation showing Fal.)

Shows plasmodial edge of ectoderm containing numerous
fat drops. This feetal ectoderm has completely surrounded a maternal
vessel from which the endothelium has disappeared. Multinucleate
decidual cells of the maternal placenta show few fat droplets.

v, maternal vessel surrounded by feetal ectoderm ; e,e,¢,¢,¢, advanc-
ing plasmodial edge of ectoderm ; black fat drops are numerous and
large ; c,c,c, decidual cells with small fat droplets.

occurs here for the most part in the form of granules. In the zone of
separation the sinus-endothelium shows an increased number of fat
droplets.
GEsTATION SAC OF 28 Days.

(1) Foetal tissue :—foetus and foetal placenta.

The feetal liver is rich in fat, and there is a certain perivascular
distribution of the droplets.
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186 Observations on the Placenta of the Rabbit.

The skin and sub-cutaneous tissue show an incrense of fat which is
distributed in the same manner as at the 26th day.
In the fretal placenta fat is absent.

(2) Maternal tissue :—maternal placenta.

The amount of fat in the maternal placenta is greatly diminished,
thourh numerous granules and droplets of fat are found in the cellular
débris between the uterine sinuses. The sinus-endothelium of the zone
of separation shows many small droplets.

Fic. cLx1v,
(74 days' Gestation showing Fal.)

Superficial sinus in maternal portion of the placenta. The multi-
plied endothelial cells are degenerate and detached; they centain
numerous fat droplets.

f, uterine sinus ; w,w, sinus-wall from which the endothelium is
detached ; ¢,0,¢, detached endothelial cells, with indistinct cell-outline
and minute fat droplets. (cf. fat droplets in Fig. 163.)

GESTATION SAC OF 30 DAYS.
(1) Feetal tissue :—foetus and foetal placenta.,

In the fecetal liver there is a marked increase of fat since the 28th
day, and the droplets are now definitely grouped about both portal and
hepatic vessels. (Fig. 178.)

In the skin and sub-cutaneous tissue, especially in the latier, the
fat has increased, while maintaining its former distribution. (Fig. 179.)

The feetal placenta is fat free.
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(2) Maternal tissue :—maternal placenta.

The fat in the maternal placenta is found now almost entirely in the
form of a fatty débris scattered between the large sinuses. A few fat
droplets are also found here  The total amount of fat is comparatively
small.

In the separation zone the sinus endothelium is greatly swollen,
and the cells are rich in minute fat droplets.

RABBIT 24 HOURS OLD.

Rabbit 24 hours old: it had suckled. The liver is exceedingly
rich in fat, the cells of the ]'l-."[".l:ltii_‘ and portal zones being simply

Fic. crxv.
(£6 days' Gestation showing Fat.)

Feetal liver, showing numerous fat drops which lie within the cells
and are evenly distributed throughout the liver lobule.
7, hepatic vessel ; £/, fat drops.

crowded with the droplets. As far as my observations have gone, the
rabbit's liver at, or about, this time gives a maximum fat-reaction,

The skin and sub-cutaneous tissue are richer in fat than at any
period during intra-uterine life. (Fig. 180.)

ADULT RABEIT.

Adult rabbit : five hours after a meal. The liver shows only a few
scattered droplets which lie in the cells near the vessels.
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188 Observations on the Placenta of the Rabbit.

The sub-cutaneous tissue is rich in fat ({the rabbit was a fat one)and
the increased size of the fat cells as compared with those of a rabbit
24 hours old is evident.

The corium also contains a large number of fat cells, still arranged
about the hair follicles.

SUMMALRY OF FAT,

The fwtus. Liver. At the 1oth day minute droplets of
fat (or of a substance stained black with osmic acid) are found

-t

Fic. cLxvi.
(76 days’ Gestation showing Fat.)

Distal extremities of ectodermal *‘tubes” of feetal placenta and
their junction with maternal placenta. In these ‘f tubes" the fat lies in
clusters close to the blood-channels. The multinucleate dicidual cells of
maternal phu,ent.a. show some fat.

fp .i';i!! foztal placenta ; mp,.ru.}': , maternal plac‘enhl s eo, clusters of
fat in ectcdurmﬂ ‘““ tubes "' ; d,d, droplets of fat in decidual cells.

in the viscera of the feetus. These droplets are not visible at

the 12th day and fat does not reappear until the 16th day, 6

days after the establishment of the allantoic circulation, and

then only in the liver. In the liver the fat droplets are at first

scattered evenly throughout the liver substance, lying always
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Sumntary of Fat. 180

in the liver cells. From its appearance at the 16th day the fat
in the liver increases steadily in amount, and at the 26th day it
first shows a certain perivascular tltstrlbuuou. being gathered
about both portal and hepatic vessels. At the joth day the
liver is richer in fat than at any other period of intra-uterine life,
while in the liver 24 hours after birth, there is a further increase
in the amount of fat. The adult liver is comparatively poor in

Fig. cLxvi.

(76 days’ Gestation showing Fall)
Area of multinucleate decidual cells projecting peninsula-like into
the feetal plasmodium ; both it and the decidual cells contain fat.

¢,¢,¢, area of decidual cells with droplets of fat; fp,/p./p./fp, fcetal
ectoderm (plasmodial) showing clusters of fat drops; s,5, maternal
blood-channels ; o,9,%, vacuoles in feetal plasmodium.

fat, and the amount is much more constant in relation tomeals,
than is that of glycogen.

Sub-cutaneous tissue: cutis vera. Fat first appears in
the sub-cutaneous tissue at the 22nd day, the fat cells
occurring in groups about the vessels and close to the parietal
muscular layer. The number of these fat cells steadily
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increases, and at the 26th day they appear also in the cutis
vera lying in small clusters about the hair follicles. In both
situations the fat cells become more numerous and ncrease in
size up to the close of intra-uterine life. 24 hours after birth
they have further increased, while in the adult rabbit (plump
ones were always examined) the fat cells of the sub cutaneous
tissue form a definite stratum and are of much larger size.

FiG. cLXIx.
(£& days Gestation showing Fat.)

A peninsula-like area of decidual cells with a covering of plasmodial
ectoderm—the junction of the fcetal and maternal portions of the
placenta near a maternal blood-channel. The plasmodium has a pitted
appearance and shows few fat droplets. The decidual cells have lost
their cell-outline and the fat drops are gathered into groups.®

m, maternal blood-channel ; pe,pe, pe, plasmodial uctudern'l:] N e
clusters of fat in the midst of decidual cells.

The Fectal Placenta. Fat first appears here at the 12th
day, small droplets showing themselves in the deep plas-
modial margin of the ectoderm, next the maternal placenta.
‘T'hese droplets have no special relation to the blood-channels,
for they are quite as numerous opposite the non-vascular areas
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of multinucleate decidual cells. At the 14th day the droplets
are larger and more numerous, and at the 16th day they are

Fi6. cLxx.
(20 days’ Gestation showing Fat area.)

Transverse section of gestation sac of 20 days. The fat-containing
area is shown, viz. : the maternal extremities of the feetal tubules and
the whole of the maternal placenta down to the ** separation zone.”

a,a', fat-containing area ; &, area shown in Fig. 171 ; #,2', separa-
tion zone. (Photo.)

found throughout the inner or distal third of the ectodermal
tubes. The maximum quantity of fat is found at this date,
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and the droplets are gathered into clusters, which lie for the
most part close to the blood-channels of the fretal placenta.
[F'rom this time onward the droplets are less numerous, they
lose their regular outline, and appear more of the nature of
granules, while they become steadily fewer and more and
more closely restricted to the distal extremities of the ecto-
dermal tubules. At the 24th day all trace of fat disappears
from the feetal placenta.
The ' mesodermic villi " never show fat.

Fi1G. CLXXI.
(20 days' Gestation showing fal.)

Junction of feetal and maternal portions of the placenta. Fat is
seen in the maternal extremities of the foetal *f tubules” and in the
intermediary region, lying in clusters about the maternal blood spaces.

S, 1%, feetal *f tubules ' (no fat) ; e, maternal extremity of ** tubule "
which contains fine fat droplets ; fd,/d,fd,fd, clusters of fat drops, more
numerous near vessels and lying in the uninucleate cells of intermediary
region.

The Maternal Placenta. Fat first appears here at the
14th day, and in two situations, viz. :—in the multinucleate
decidual cells lying close to the deep surface of the feetal
placenta, and in the proliferating endothelial cells of the
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superficial uterine sinuses. I have drawn attention to the
differences of the appearance of the fat in the two situations
(see Page 131: Section (C). At the 16th day a large number
of the multinucleate decidual cells contain fine fu: droplets,
especially those areas which lie island- or peninsula-like
in the feetal placenta. The fibrin-lamelle of the superficial
uterine sinuses and the uninucleate decidual cells immediately
outside them now also contain fat. The amount of fat

X

FIG. CcLXXIL
(20 days' Gestation showing Fual.)

Maternal placenta—section of uterine sinus. Fat drops lie among
the more external of the fibrin-lamell® and in the midst of the multi- and
uninucleate decidual cells.

5, uterine sinus, its endothelium has disappeared; f, /7, fibrin-
lamelle ; 4,d,d, fat drops in the midst of uni- and multinucleate decidual
cells.

steadily increases, and the droplets which were only found at

first close to the feetal placenta come to occupy the deeper

regions of the maternal placenta. At the 20th day the

maternal placenta is richest in fat; the droplets lie in the

multinuecleate and uninucleate decidual cells, and between the

fibrin-lamellee, and are arranged in definite zones about the
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uterine sinuses. With the subsequent atrophy of the decidual
cells the fat, while maintaining its definite distribution
gradually decreases in amount, and at the end of gestation
it appears no longer in well-formed droplets but merely as a
fatty debris.

The separation zone remains free from fat, save the
thickened endothelial cells of its narrow sinuses, where minute
droplets appear at the 24th day, and persist till the end of
gestation.

Filc. CLX%I.

(22 days’ Gestation showing Fat.)

Feetal liver showing fat ; a portal vessel and zone are shown. The
fat drops are larger and more numerous near the vessels.
pv, portal vessel.

The following is the sequence of the appearance of fat in
the placenta and foetus after the establishment of the allantoic
circulation ;—

FFat appears in the fcetal placenta at the 12th day.

Fat appears in the maternal placenta at the 14th day.

IFat appears in the feetal liver at the 16th day.

Fat appears in the sub-cutaneous tissue of the feetus at

the 22nd day.
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SECTION D.
IRON AS FOUND IN PLACENTA AND F(ETUS.

Method followed. The gestation sacs were incised and
treated in the same way as the glycogen preparations (section
l‘}} and the specimens afterwards fixed for a further 12 hours
in absolute alcohol. In the subsequent treatment [ have
employed in every case two methods: the hzmatoxylin
method of Macallum (Journ, Phys., Vol. XXI1I, page 92, Sept.
1897) and the acid ferrocyanide method of Tizzoni (Outlines.

pm

Fic. cLxxiv.
(22 days' Gestation showing Fal.)

Sub-cutaneous tissue of feetus ; the first appearance of fat-cells in

the somatopleure.
€v, cutis vera ; fm, parietal muscle ; e¢,¢!, cluster of fat cells,

of Practical Histology ; Stirling, page 243 ; 1890) as some-
what modified by Sheridan Délépine (Proc. Phys. Soc., May
10, 1801). In both methods great care was taken to avoid
all contamination of the specimens, no iron or steel instru-
ment, and only the purest solutions being used. The results
of the two methods 1 have always found corroborative, but
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in neither are the specimens available for microphot graphy.
In the hiematoxylin method the iron appears in distinct
granules, which can be always accurately localised, while with
the acid ferrocyanide, if the granules be not abundant, the
iron reaction appears merely as a wash diffused through the
tissues.

Macallum's method. After being fixed in -1b5f11utf:
alcohol the specimens were embedded, cut and mounted i

FiG. cLxxv.
(22 davs' Gestation showing Fal.)

Area of multinucleate decidual cells lying island-like in the fcetal
placenta. Cell-outline is indistinct and the fat is found in clusters ot
droplets and granules throughout the area.

fe,fe, fetal ectoderm with numerous blood-channels, no fat ; a,a',
area of decidual cells (degenerate) with numerous fat droplets.

the usual way. The paraffine was washed off with naphtha,
and this in its turn with alcohol. The sections were then
placed in a 0.5 watery solution of hamatoxylin “ for a few
minutes "—(I found it advantageous to stain in the solution
for 12 hours)—and afterwards were cleared in clove oil and

mounted in balsam.
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This method i1s very delicate, and the results are perma-
nent : the iron is stained a blue-black and the tissues a
brownish-yellow.

With this method, as above described, the inorganic
iron compounds alone appear. | have used the hematoxylin
fur the detection of the organic compounds, previously steep-
ing the section for from 1-12 hours in a 4 solution of
sulphurlc acid in alcohol, in order to convert the organic iron
into an inorganic] form. Though I have closely followed

Fic. ¢LXXVI
(24 days' Gestalion showing Fual.)

Feetal skin and subcutaneous tissue. The fat cells are in clusters
about the vessels of the subcutaneous tissue. The cutis verais fat-free ;
the hair follicles are distinct.

pm, parietal muscle ; c,¢,¢, clusters of fat cells; 4,4, hair follicles.

Macallum's directions here, the results obtained have not been
satisfactory, and in the present study it is the inorganic com-
pounds alone that I shall describe.

Tizzoni's method slightly modified by Délépine.
Délépine claims (loc. supra) that if fresh tissues be

soaked for several days in a mixture of equal parts of glycerine
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and alcohol they will give a brighter iron reaction. [ have
found that an immersion of even one day renders the tissue
so brittle that it can scarcely be cut at all with the C Cambridge
rocker, and the iron reaction is always decisive where as
fixing agent the absolute alcohol alone is used.

After the naphtha has been washed off with methylated
*;;.unt thr' slide 1s placed for from five minutes to half an hour
in a 5/ watery solution of ferrocyanide of potash. It 1s
then washed in water and placed in a .85-1 [ solution of

FiG. CLXXVIL

(260 days’ Gestation showmng Fatl.)

Region of uterine sinuses. Fat drops and granules in the midst of
a conglomerate tissue composed of fibrin, uni- and multinucleate decidual
cells.

5,5, uterine sinuses ; f,f./f, fat granules and droplets.

h}'dmch]nric acid for five minutes. Again wash in water
(the sections may now be advantage nn«.I} stained in alum
carmine), dehydrate, clear and mount in balsam. The iron
aives the reaction of prussian blue,

This method 1s perhaps not so delicate a test as
Macallums’ and the specimens are not permanent.
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In the following study of iron [ shall simply mention all
negative rr_wltw, .md in the {]LHLI’EEJT.II:'JHH | shall maintain the
same order as in Sections (A), (B) and (C), viz..—

(1) Feetal tissue—fcetus and feetal placenta.

(2) Maternal tissue — placental mucosa or maternal
placenta.

In illustration of my observations I have been obliged
to employ drawings only, for | have not succeeded by any

FiG, CLXXVII

(70 days' Gestation showing Fat. )
Feetal liver,—portal vein and zone. The fat drops are large and
more numerous in the hepatic and portal zones.
v, portal vein ; /.7, fat droplets.

method of counterstaining in bringing out in a microphoto-
graph the small iron granules, Both the description and the
drawings are made from the specimens stained with hazma-
toxylin.

Gestation sacs of 4, 5,6, 6%, 7, 8, 9, 10 and 12 days
show no iron reaction.
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GESTATION SAC OF 14 DAYS.
{1) Feetal tissue :—feetus and feetal placenta.

In this study of iron in the foetus I have confined my attention to
the fcetal liver, and at this time it shows no iron. In the feetal placenta
iron makes its first appearance at this date as small blue-black granules,
irregularly distributed throughout the mesodermic partitions which
separate the ectodermal Zuwbes. These granules lie always within the
mesodermic cells, and while they are few in number, and are found

Fic. crxxix.
(50 days’ Gestation showing Fut.)

Skin and subcutaneous tissue of foetus. Fat cells are numerous
and are found in the true skin as well as in the subcutaneous tissue.

A,A, hair follicles; f, fat cells (out of many of them the fat has
been dissolved) ; e, epidermis.

throughout the entire length of the ‘‘mesodermic villi," they are most
numerous at the distal or maternal end of these willi, and are often
grouped about the small allantoic vessels. (Fig. 181.1 The ectodermal
wall of the tubes show none of these granules.

(2) Maternal tissue :—maternal placenta.
The maternal placenta shows no trace of iron.
(JESTATION SAC OF 16 DAYS.

(1) Feetal tissue : —feetus and feetal placenta.
The feetal liver reveals no iron.
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In the foetal placenta while the distribution of the iron granules is
the same as at the rgth day, the number is considerably increased.
These granules are of very irregular size, and the larger ones are often
grouped about the nucleus of the fusiform mesodermic cells. The
increase in the iron has occurred chiefly at the distal or maternal ends of
the “* mesodermic villi.” The ectodermal walls of the placental tubes
now show a few of the blue-black granules. These lie in the ectodermal
cells, often close to the nucleus, and only, though not always, opposite
the iron deposit in the mesoderm. (Fig. 182,)

fe

Fic. cLxxx.

(Skin and Subculancous Tissue of a Kabbit 24 hours old.)

The fat cells of the subcutaneous tissue are much the larger.
/. fat cells in subcutaneous tissue ; A,44&, fair follicles; fefe, fat
cells in cutis vera ; e, epidermis.

(2) Maternal tissue :—maternal placenta.

The areas of multinucleate decidual cells which le island- or
peninsula-like in the feetal placenta, show in a few cases a trace of iron.
Usually those areas which directly underlie the iron deposit in the meso-
dermic villi are the areas which reveal the presence of iron, while the
others are quite iron free.

The iron granules are minute and lie within the multinucleate cell,
often grouped round the nucleus or spread along the threads of the
cytomitoma. The cells nearest the feetal plasmodium contain the
greatest number of granules. (See Fig. 182.)
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Fi1G. cLxxXI.

( 14 days’ Gestation showing fron. )

" Drawing of feetal placenta and portion of intermediary region of
maternal placenta. The iron in the torm of small granules (blue-black)
is shown in the vascular mesoderm of the feetal placenta (** mesodermic
villi ) often grouped round the feetal vessels. The ectodermal tubes
are quite free of iron and also the maternal placenta.

ir,irgr, intermediary region of maternal placenta; v, maternal
vessel with plasmodial ectoderm advancing along the walls ; gee.ees,
granules of iron; #4,4,4,f, ectodermal tubes, their axial cavities are
maternal blood spaces ; vm,vm,vm,vm, vascular mesoderm (** mesodermic
villi 7).
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{(FESTATION SACS OF 20 AND 22 DAYS.

(r) Feetal tissue :—fcetus and faetal placenta,

The feetal liver becomes steadily richer in iron during this period,
and always the greatest number of the granules are found in the peri-
vascular liver cells.

The feetal placenta shows a gradual diminution in the amount of its
iron. The granules are still found throughout the entire length of the

Fic. cLxxxv.

(24 days' Gestation showing [ron.)

Feetal liver. Portal and hepatic zones. The iron granules lie
always within the liver cells and are confined definitely to the hepatic
and portal zones of the lobule.

ps, portal space ; psz,po', portal zone (the iron is seen in the blue-
black granules) ; /As,/z', hepatic zone ; v, hepatic vessel ; cc, giant cells.

inter-tubular mesodermic partitions, but they everywhere appear in
smaller numbers.

(2) Maternal tissue :—maternal placenta.
The distribution of the iron, and its quantity, so far as I am able
micro-chemically to estimate it, show no appreciable change.
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SUMMARY OF IRON.

The fotal placenta. lron first appears in the feetal
placenta and at the 14th day of gestation. With Macallum's
method it is found in the form of blue-black granules, irregu-
larly distributed throughout the mesodermic partitions which
separate the ectodermal tubes. These granules lie always in
the mesodermic cells, and are most numerous at the distal end
of the ** mesodermic villi.”

At the 16th day the amount of iron has increased, its
distribution remains the same, save that occasionally the
ectodermal cells of the tubes which immediately appose the
iron deposit in the mesoderm, contain a few of the granules.

At the 18th day the granules have increased both in
number and in size, and my observations show that at this
date the maximum amount of iron is found in the feetal
placenta. The distribution is that of the 16th day. [ have
remarked that this period of the greatest deposit of iron in
the feetal placenta is coincident with its first appearance in the
feetal liver.

During the 20th and 22nd days the amount of iron shows
a gradual diminution, and the ”I‘dt‘llll["‘-j disappear entirely from
the ectodermal walls of the tubules.

Iron continues to be found in the mesodermic partitions
until the close of gestation.

The maternal placenta. Iron appears in the maternal
placenta at the 16th day of gestation. The granules are
minute and discrete, and are found here and there in the
multinucleate decidual cells of the intermediary region, which
lie close against the feetal placenta. Only a few of the
multinucleate cells show the iron granules, and these cells are
always those which immediately underlie the iron-containing
‘**mesodermic villi,” and the cells nearest the feetal plasmo-
dium always contain the greatest number of granules. The
granules lie in the cytoplasm, ranged round the nucleus, or
along the cytomitoma.

At the 18th day a greater number of these multinucleate
cells reveal the presence of iron, and the granules themselves
are larger and more numerous. The island- and peninsula-
like areas of multinucleate cells are often specially rich.
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PART II.

STATEMENT AND DiscussioNn ofF THE REesurts oF OTHERS.

SUMMARY of the papers which have appeared during

the last ten years only is given.

At the conclusion of each summary a critical comparison
will be established between its results and my own.

In the appended bibliography there will be found a
complete list of the papers which [ have consulted, and their
place therein is indicated by a parenthetic number in the
text.

[ shall follow the same order in this discussion as in
Part I., namely :—

A. Histology and histogeny of placenta and faetus.
B. Glycogen as found in placenta and feetus.

C. Fat as found in placenta and feetus.

D. Iron as found in placenta and feetus.

The bibliography is likewise classified.

SECTION A.

HISTOLOGY AND HISTOGENY OF PLACENTA AND FETUS,

By reason of its resemblance in shape to the human placenta the
placenta of the rabbit early attracted the attention of anatomists. In
1842 Bischoff in his monograph (1) on the development of the rabbit,
and speaking of the work of his predecessors Eschricht (2) de Baer (3)
and Coste (4), states that no lght had yet been thrown upon the
structure of the rabbit’s placenta. (Page 137.) In the vears immedi-
ately succeeding, de Graaf, Malphigi and Haller studied the placenta of
the rabbit, but only at, or after mid-term, and in respect of showing
therein a maternal and feetal portion.

It is only since the year 1868 that microscopic researches have been
conducted upon the placenta of the rabbit. Among the first of these
researches are notably those of Ercolani, Mauthner, Godet and Turner.

Ercolani (5) in 1868 described the gravid uterus of a rabbit between
the gth and 1oth day of gestation. This description, correct in many of
its observations, was written in the conception of that great synthesis
with which the name of Ercolani will always be associated, whereby all
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this series is from 24-48 hours. In each instance serial sections have
been cut and excellent drawings made from these. He divides this
so-day gestation cycle, in accordance with definite histogenetic changes
which hé describes in the placenta, into 3 periods :—

A. Origin and formation of the ectoplacenta—up to the 1oth day.

B. Period of *' remaniement ™ of the ectoplacenta—f{rom the roth
to the 25th day.

C. Period of “achévement” of the ectoplacenta—from the 25th
to the joth day.

A. Origin and formation of the ectoplacenta. (Page 323.)

Duval begins his age-series with a gestation sac of 7 days. (Fig.
(1): PL (1).) He describes the already-formed placental cotyledons,
embracing this opportunity to quote Bischoff (1) and Hollard (12) in
respect of the normal arrangement of the uterine mucosa. The growth
of the cotvledons is attributed to a hyperplasia of the corium, and their
covering epithelium is described as transformed into a thick homo-
geneous couch, with loss of all cell-outline and fragmentation of nuclei.
(Fig. (4): PL (1).) The vessels of these cotyledons are described as
capillaries, and about the deeper of these appear now slight perivas-
cular sheaths, composed of uninucleate decidual cells. Duval agrees
with Masquelin and Swaen, who first described these perivascular
sheaths, in attributing the origin of these uninucleate decidual cells to
the star-shaped and fusiform connective tissue cells of the surrounding
corium. The blastosphere lies free within the cavity of the gestation
sac, and the embryonic pole is already outlined, and is directed towards
the placental cotyledons.

Embryos of 7%, B and g days. During this period the attachment
of the blastodermic vesicle to the thickened mucosa of the two cotyledons
takes place : this attachment is anticipated by a pronounced thickening
of crescent-shaped areas, the ‘' croissants ectoplacentaires,” of the
ectoderm, one on either side of the embryo. These *‘croissants"” come
to be composed of many layers of cells. The superficial layers soon
assume a plasmodial disposition, *‘ couche plasmodiale,” while the deep
layers remain formed of distinct cells, *‘couche cellulaire.”” These
“croissants "' so formed, constitute the ‘‘ectodermal lamina,” the *‘ecto-
placenta,” and they soon arrive in contact with the homogeneous epithelial
couch covering the two placental cotyledons. The *‘couche plasmodiale™
becomes attached to the thickened maternal epithelium which gradually
diminishes in thickness, and is absorbed. Vegetative bud-like processes
from this **couche” penetrate the uterine mucosa, notably at the level of
the gland-mouths, and at the end of the gth day come to surround the
superficial maternal capillaries. At the same time all trace of the uterine
epithelium has disappeared over the areas of placental attachment, and
the only remains of it are in the glandular cul-de-sacs.

Embryo of 914 days. In Duval’s own words, ‘fthe essential fact
that we have to observe at g4 days (or 10 days about) marks a stage of
first importance in the evolution of the ectoplacenta : that is, in effect,
the investment of the superficial capillaries of the maternal cotyledons by
the shoots from the plasmodial couch of the ectoplacenta, the disappear-
ance of the endothelial wall of these capillaries, and the reduction of
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The vessels of the intermediary region remain until the 11th day
simple capillaries, no mention is made of even a thickened endothelium,
and as previously stated, Duval finds here no perivascular sheaths. At
the 11th day the walls of the vessels of this region are formed by a con-
tinuous lamina, sown with nuclei. ‘‘Does this protoplasmic lamina
result from a transformation of the endothelium ?’"  Duval answers this
question in the negative, and after a lengthy review of his sections upon
the placenta of the guinea-pig he decides that ** these laminz are
derived from the ectoplacenta, that they glide in along the walls of
the maternal capillaries substituting themselves for the endothelial
lining, which they cause to atrophy and disappear.” These lamina are
called *‘ couche plasmodiale endovasculaire,” and reach and clothe the
walls of the uterine sinuses and extend up to the *‘ couche vésiculeuse
protectrice.” (Figs. 30, 31, 32: PL I1L)

(2) Ectoplacenta. (Page 606.) At gl days areas of mesoderm
begin to gather in the folds on the fo:tal face of the ectoplacenta, and
these, reinforced at the 1oth day by the arrival of the allantoic vessels,
plunge into the midst of the ectoplacental lamina and divide it into a
series of columns. This is the first indication of the ‘‘ état colonnaire "
of the ectoplacenta, and each of these columns corresponds to a future
lobe. The ‘‘lacunes sangui-maternelles” occupy the axis of these
columns and communicate directly with the maternal wvessels of the
intermediary region, lined by the ‘* couche plasmodiale endovasculaire.”
The wvascular mesodermic partitions never completely divide the
ectoplacenta, that is, they never reach altogether through it; between
their deepest penetration and the maternal tissue intervenes always a
lamina of the ectoplacenta — the *‘ lame limitante ectoplacentaire.”
(Fig. 31.) The walls of these ectoplacental columns possess a cellular
and a plasmodial layer.

(b) Passage of the columnar lobes—ectoplacental columns—to the state
of the complex tubule, from the 12th to the 14th day.

(r) Ectoplacenta. The ectoplacental columns begin to present
irregularities of contour, processes from their plasmodial wall extend
into their lumen, the *‘ lacune colonnaire sangui-maternelle” fuse with
other similar processes and so come to divide the lacune into a number
of smaller lacunes or tubes. At the same time processes of vascular
mesoderm, invaginate the wall of these columns, opposite the points of
origin of these former plasmodial processes, extend inward in these, and
so come to occupy the axes of these plasmodial processes. This process
of division is prosecuted in a plane parallel to the long axis of the
column, and so each column comes to be divided into a number of
tubes, and so to represent a *‘ complexus tubulaire ” or lobe. (Figs.
12, 33+ PL I1L)

{2) Uterine cotyledons. The uterine sinuses are larger and their
perivascular sheaths are thicker. The vessels of the intermediary
region are provided with a ** belle couche plasmodiale endovasculaire,"
and this ** couche " has passed already into the more superficial of the
uterine sinuses. (Page 617.)
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in the bat's placenta are now taken by Masius as a starting point for his
study in the rabbit. He proposes under the guidance of Van Beneden
to answer the two following questions. (Page go.) What part do the
mother and the embryo take respectively in the building-up of the
placenta? What are the modifications undergone by the uterine mucosa
during gestation? Masius begins his observations at the 8th day “‘apres
le coit ¥ and continues it in five stages to the 12th day. The exact ages
of his specimens are as follows: 8 dayvs and 5 hours ; 8 days and 20
hours ; g days and 3 hours ; g days and 5 hours; 1z days. Serial sec-
tions have been employed, and the drawings therefrom have been done
with a camera lucida. The following is the summary.

Stage 1., 8 days and 5 hours. ‘* Aprés le coit.” (Page g1.)

The blastodermic vesicle is free in the uterine cavity, and the
primitive line of the embryo is well developed. (Pl V.: Fig. 1.) The
epiblast over the prospective area of placental attachment is differen-
tiated into two layers—a deep layer next the blastodermic cavity, and a
layer superficial to this. The deep layer is composed of large cylindrical
cells with oval nuclei, which show numerous mitotic figures. The
superficial layer facing the uterine mucosa varies in thickness and its
free edge is sinuous, due to the presence of large closely-related
processes. In this superficial layer, derived from the deeper layer,
there is no distinct cell-outline, and the nuclei are scattered in groups
irregularly throughout the finely granular ground substance,

Uterine Mucosa.

The uterine epithelium shows the following changes, which result
later in its complete disappearance. The nuclei are much larger and
more numerous than in the epithelium of a non-gravid uterus, and they
are disseminated in the midst of a protoplasmic substance. They are
for the most part irregular and angular in shape, the chromatin is
retired to their periphery and their centres remain uncoloured and clear.
These nuclei multiply by a process of fragmentation. (Fig. 2.) The
derme of the thickened mucosa is composed of star-shaped or fusiform
connective tissue cells, with interlacing processes which lie in the midst
of a colourless ground substance. This derne is vascularised by many
vessels, only the larger of which show the beginnings of a perivascular
sheath. Owing to the growth of the derme, epithelial cul-de-sacs come
to be formed, which cul-de-sacs are continuous on the one hand with the
uterine glands, and on the other hand they open into the uterine cavity.
These cul-de-sacs (Fig. 3) are greatly convoluted, and their epithelium
undergoes the above degenerative changes. The epithelium of the
glands, proper, retains its original character.

Stage 1., 8 days and 20 hours.

The blastodermic vesicle is fixed by its epiblast to the uterine
mucosa, and the line of this fixation is in the form of a horse-shoe, in
the concavity of which lies the posterior extremity of the embryo. The
fixation begins near this concavity and is always further advanced there.
A section through the area of fixation shows (Fig. 5) the two layers of
epiblast, with the superficial one enormously thickened. This super-
ficial layer is composed of an abundant fundamental substance, and it
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Large masses of the degenerated epithelium of these cul-de-sacs, nucle-
ated or non-nucleated, lie unattached in the midst of the surrounding
derme.

The perivascular sheaths are increased, and in all the vessels of the
mucosa the endothelium is thickened, though its cells remain distinct.
The blood within these vessels contains a large number of ** corpuscles
énigmatiques.”

Stage 1V., g days and 5 hours.

The allantois is not vet fused with the *‘ sereuse ” of van Baer. The
primordial placental papilla are elongated and are lined interiorly by the
somatopleure. The superficial layer of the epiblast is greatly developed,
and constitutes the greater part of a new formation, overlying the
uterine placental projections. There are now but few capillaries posses-
sing an endothelium in the superficial layer of epiblast—the greater
number have lost their endothelium. These capillaries are continuous
with those of the derme. They penetrate the epiblast and then lose their
endothelial lining, and become large and irregularly-shaped spaces in the
midst of the epiblast. (Page 104.) These spaces intercommunicate by
numerous fine blood-channels.

Uterine Mucosa.

The formations derived from the uterine epithelium are regularly
disposed and form a sort of zone between the feetal and maternal tissues.
These formations composed of altered epithelial nuclei and of fundamen-
tal substance, either delimit large cavities, or are singly disposed in the
midst of the connective tissue of the derme. These large cavities, which
represent the former cul-de-sacs, are now filled with maternal blood, for
communications have established themselves, through the thin layer of
epiblast, between the epiblastic blood-spaces and these cavities.

The perivascular sheaths are decidedly increased, and the endothelium
of the sheathed vessels is thickened and in places it is broken through,
and the wall of the vessel here formed only of the sheath, The serotinal
cells of these sheaths become vesicular (Fig. zo: Pl. VII1.), and between
them is established a system of lacunz which contain blood which has
leaked into them through the broken endothelial wall of the vessel.

Stage V., 12 days.

The allantois is now fused with the ‘‘sereuse,” the primordial papillz
from the cellular layer of the epiblast have lengthened and ramified, and
their axis is occupied by a vascular embryonic connective tissue. The
superficial layer of epiblast is now enormously hypertrophied and con-
stitutes the principal mass of the placenta. The cellular layer of the
epiblast is now represented by several layvers which surround the vascular
papillz of the allantois. The perivascular sheaths no longer exist as
such, for the whole derme is formed now of their serotinal cells. These
have only a single nucleus. (Pl. III.) The maternal blood in the
cavities derived from the cul-de-sacs comes to be surrounded by these
serotinal cells. The endothelium of the maternal vessels atrophies and
disappears.
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(5) The nature of the so-called villi.

(Neither in the text nor in the drawings is any clear conception
obtainable. )

(6) The fate of the placental glands.

The epithelium of the deepest cul-de-sacs persists throughout gesta-
tion. (Page 114.)

{(7) The behaviour of the sinus-endothelium

The endothelium of the maternal wvessels thickens and its cells
multiply. (Fig. 23: PL. VIIL.) These cells become detached and disap-
pear, and the wall of the vessel is constituted by the surrounding serotinal
cells.

Points (8), (9) and (10) are beyond the limit of Masius' age-series.
As regards the disputed points my own results agree with those of
Masius' only in (7)—The behaviour of the sinus-endothelium.

Charles Sedgwick Minot has written two papers upon the placenta
of the rabbit. The first ** Uterus and Embryo: 1. Rabbit,” (16) was
Puhlished in 188g, and the second ** Die Placenta des Kaninchens' (16)
in 18go. In a third article **A Theory of the Structure of the Placenta™
(16), written in 1891, Minot simply affirms his final position.

“ Uterus and Embryo : [. Rabbit " records observations made upon
pregnant uteri from the 6th to the 15th day inclusive. The average
interval in the series is 24 hours, though the gestation of ro days is
altogether wanting. Since in the following year, 1890, Minot completely
changes many of his present interpretations, | shall only very shortly
summarise this first paper.

SUMMARY.

““In the resting uterus of the rabbit there are six longitudinal folds.
The ovum attaches itself in or between the two folds nearest the
mesentery and the placenta is there developed.” (Page 376.)

Uterus at 6 days and 3 hours. Uterine cavity is dilated, and the
shape of the uterine glands is much altered. The epithelium is every-
where thickened. ‘‘I have failed to preserve the ovum.” (Page 343.)

Uterus of 7 days and 3 hours.

The placental swellings are well marked, and are due to an hyper-
plasia of the connective tissue cells. The capillaries herein are dilated
and are surrounded by beginning perivascular sheaths. The cells of
these sheaths are derived from connective tissue cells.

Uterus of 8 days and 3 hours.

The perivascular sheaths have grown, the vessels have increased in
size and their endothelium is thickened. The uterine epithelium is
degenerated, ‘‘ a hyaline degeneration with hyperplasia of the degen-
erating elements.” The epithelium of the glandular cul-de-sacs is not
degenerated. ‘*The embryo is attached to the maternal placental
surface only by the ectoderm ™ and this attachment is a plane surface.
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coagulum. In the outer zone the expansion of the vessels is far less
active near the muscularis than further in, and here too the vascular
endothelium is degenerated. The monster cells still exist.

““ Die Placenta des Kaminchens " appeared in 18go (16). In this
short paper the gap in the former age-series is filled in, and Minot takes
occasion to reconsider several of his previous observations, notably his
glandular zone. He notes that in his former paper ** Uterus and
Embryo ™ he had not studied gestation-stages from the roth to the rzth
day, and he also confesses that he had not known the work of Duval.
(Page 115.)

SUMMARY.

At the 6th day. ‘‘The placental area of the ovum is remarkable
for the thickness of the ectoderm ; this thickening corresponds to the
ectodermal swelling of recent authors, but only in part, because, with-
out recognising it as such, the superficial layer of the uterine epithelium
has been attached to this swelling. This is an error that Strahl has
noted, and into which are fallen Duval and Masius." The ectoplacenta
is a combined tissue, composed of ectoderm and of uterine mucosa.

At the 7th day. The uterine glands of the placental region dilate
and present a great thickening of their epithelium.

At the Bth and gth days this thickening comes to obliterate the
lumen of the gland.

At the 1oth day. The bottom of the glands present still a
cylindrical epithelium,

At the 11th day. The feetal villosities, already evident on the
preceding day, take on rapid growth. ‘I believe that at first the
villosities penetrate into the part of the glands left free by the resorp-
tion of the epithelium.” (Page 119.) Each villosity is covered by the
thick epithelium of the placental area and contains a prolongation of
vascular mesoderm. Between these villosities are maternal capillaries,
which, widely dilating, compress and cause to disappear the connective
tissue of the mucosa, and consequently they come to occupy the whole
space between neighbouring villosities, that is, between the double
epithelial covering of these villosities.

At the 12th day. *““The feetal villosities form altogether a layer
very distinct, in the deeper parts of which are still some remains of
glandular epithelium.” (Page 120.)

At the 14th day. The feetal villosities are more distinctly seen and
recognised as the structures which, in his earlier paper, he had con-
sidered glands. The epithelial walls of these villosities are of the
nature of partitions, and they probably enclose between the two
epithelial layers a middle layer of vascular maternal tissue, containing
the circulating channels of maternal blood, (Page 121.)

““A Theory of the Structure of the Placenta” (16) appeared in 18g1.
Minot has now studied Duval’s completed work, and he here at the
beginning of his paper simply states the two errors into which he thinks
Duval to have fallen. These are: (1) **interpreting the hypertrophied
endothelium of the maternal vessels as foetal ectoderm ;" (2) ‘' regard-
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() The determination of the zone of separation.

“In the outer zone the expansion of the vessels is far less active
near the muscularis,” and the result is the determination there of a more
compact area.

My own results agree with those of Minot in the three points :(—

(1) The origin of the giant cells. (Minot has only inferred it.)

{2) The attachment of the ectoderm.
(7) The behaviour of the sinus-endothelium.

Innocenti Clivio's “* Contribution " (17) appeared in 18g0. It deals
with the development of the placenta from the sth to the 15th day.
As Clivio practically agrees with Duval I shall summarise, but very
shortly, his paper.

SUMMARY.

At the sth day. The perivascular cells—the *‘ cellules vésiculeuses
vaso-adventices ” of Duval—make their first appearance, and the first
stagres of degeneration are observed in the uterine epithelium.

At the 7th day. The degeneration of this uterine epithelium is
more marked, the cells losing their individuality.

At the 8th day. The feetal ectoderm begins to adhere to this
degenerated epithelium, and the ectoderm at this stage is altogether
cellular.

At gth and 1oth days. The adherence of the ectoderm is accom-
panied by the disappearance of the uterine epithelium. When this
adherence has acquired a certain extent, this ectodermal lamina becomes
divided into two layers—a superficial layer where the cells are not
distinct, and a deep layer composed of sharply-defined cells—so that
from 'tth time the *‘ectoplacenta” is differentiated into a plasmodial and
cellular layer.

At the same time ingrowths from the ectoderm penetrate the uterine
mucosa, and gradually surround the superficial capillaries. These
capillaries, after being surrounded by the feetal plasmodium, lose their
endothelial wall and become so transformed into lacun:e, hollowed out
in the plasmodial layer. This plasmodial layer is undoubtedly of foetal
origin.

At 12th and 15th days. The lacunz hollowed out in the plasmodial
layer of the ectoplacenta become divided by parallel columns of ectoder-
mic tissue into a series of small canals, these canals containing always
maternal blood. Between each of these columns,  which are called
** canals ectodermics,” mesodermic elements are found.

The * couche endovascalaire plasmodiale " glides in from the feetal
placenta and clothes the walls ot the uterine sinuses.

Crrtigue. Clivio's results are so nearly in accord with those of
Duval that 1 shall not separately tabulate them, but to his one point of
disagreement with the French observer I draw special attention. For
Clivio observes that the attachment of the ectoderm to the uterine
epithelium is altogether cellular, and that the plasmodial layer of the
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lyving direct on the uterine epithelium. The latter has proliferated into
processes and recesses, and by the loss of the cell membrane becomes
the syneytium. The nuclei of this last multiply by direct division, fatty
degeneration occurs in the protoplasm, with the formation of vacuoli,
These changes are most marked on the surface, a distinct single layer
of cylindrical epithelium persisting in the bottom of the glands up to the
7th and gth day.

The mucosa is arranged in six folds, arranged in pairs symmetrical
to the mesometrium ; the pair next the latter hypertrophy, those
opposite are flattened by the growing embryo ; the two others are still
visible at 7-g9 days, but disappear later. The primitive ridge the
emhrrn—-dmelnph opposite the hollow between the mesometral folds.
The blastoderm is closely applied to the mesometral folds, and the
ectoblast becomes many-layered. Through crumplings of the surface of
the ectoblast, small papillze arise, which push themselves into the
the syncytium. At B-g days the allantois reaches this point with the
foetal \eauh, pushing the blastodermic wall before it. The ectoblast
not growing so quickly, is stretched, and at the 1oth day is again one-
layered. By this time the villous processes of the allantois have
extended dl..l:p]} into the uterine mucesa, and with their covering of
somatopleure and ectoblast form the chorionic villi. The ectoblast is
thus so stretched that it is difficult to recognize its nuclei and cell-
boundary, but Kossmann thinks these are present to the end of
pregnancy. The villi push the syncytium before them. The chorion
and uterine mucosa become intimately blended, but within the
syncytium remain undoubted spaces—in part old gland spaces, in
part vacuoli. The origin of the decidua from the reticulated connective
tissue round the capillaries is disputed. The capillaries between the
villi lose their endothelium, and thus a communication arises between
the maternal blood-vessels and the lacun= of the syncytium.

Upon the following points Kossmann's observations, in part at least,
agree with my own :—

(2} The attachment of the ectoderm to the uterine epithelium. (Koss-
mann evidently wishes to convey the idea that this attachment is cellular. )

(6) The fate of the placental glands.

Fraenkel in 1898 published a paper (21) in which a short mention is
made of the placenta of the rabbit.

In describing pregnant uteri from the pig, cow, sheep, dog, cat,
rabbit, squirrel, guinea-pig, rat, mouse and mole, Frankel devotes two
pages to the rabbit, giving a general report of his investigation of 12
uteri. After describing the non-pregnant mucosa he says that the
uterine epithelium changes gradually into a typical broad syncytium,
which is present wherever the feetal ectoderm is apposed to it. Wide
capillaries are seen showing a distinct broad syncytium, in no other way
connected with other tissues, for example, the uterine epithelium. Near
to the point where the feetal ectoderm is in apposition to the uterus,
the syncytial epithelium of the latter stops sharply, and the teetal ectoderm
becomes closely united with the maternal tissue replacing completely the
uterine epithelium, but forming such a distinct continuation of the same
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by two factors :—(a) The constantly stronger-growing mucosal vessels
and their sheaths. (b) The ectoderm growing inward from the surface.
The maternal vessels with their sheaths thrust themselves into the
syncytial masses separating the deeper parts from the superficial.

(2) The vessels of the placental site. The vessels in the vicinity of
the fixation-site Increase in size, their endothelium thickens, and the
uninucleated cells of their perivascular sheaths become more numerous,
and mitotic figures are common. These glycogen vesicular cells have a
definite membrane, scanty cell-protoplasm arranged in radial projections
round the nucleus. *‘ The multinucleated glycogen cells in the deeper
layers and in the placenta feetalis show the same appearances apart
from multiplication of nuclei and their great size.” (Page 20.)

(3) The attachment of the ectoderm and the first formation of the
feetal placenta :—The feetal placenta is formed in different degree at
different parts, in some places it being much more deeply attached.
Over some areas there is no plasmodial ]'wer, and the cellular ectoderm
is directly applied to the uterine syncytium.

The ectoderm grows into the syncytium in three different ways :—

(a) By formation from the ectoderm of vesicular cells, which
penetrate into the syncytium.

(b) By formation of multinucleated vesicular cell-bodies with
membranous envelope and fluid contents, which also
penetrate the syncytium.

(c) By formation of large compact masses of separate poly-
hedral cells, which penetrate the syncytium,.

The mesoderm increases in amount and the primordial villi of
ectoderm appear, though the term *‘wvillus ™ is not suited to designate
this growth. (Page 25.)

The superficial layer of the uterine mucosa becomes changed into a
cellular and soft mass—the intermediate zone. The deeper mucosa is
better preserved ; it shows wide vessels and isolated glandular cul-de-
sacs plugged with syncytium.

(4) The formation of the blood-spaces of the feetal placenta.

A large number of the blood-spaces are formed actually in the
cellular layer of the ectoderm. Also irregular blood-spaces are formed
by extravasation immediately underneath the ectoderm, and in the
midst of the loose cellular tissue of the intermediate zone. ** Begin-
nings of such spaces give one the impression of vacuoles created by
transudation of fluid from the succulent tissue.” (Page 31.) Some of
these spaces may arise out of ectodermic cells which have become
vesicular. Where the deeper tubular, ectodermic processes (*“villi ")
are formed, the blood lacunae occupy a large part of the space between
them. The glandular epithelium takes no part in the formation of the
blood-spaces. (Page 32.) The vesselsfrom the deeper mucosa become
widened in their entrance into the intermediate zone, and become
directly connected with the extravastion spaces therein. *‘ These spaces
receive now in part a cellular covering on the inner side of the ecto-
dermal layers which can be followed to the complete lining of the
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surface, and they penetrate and divide the *“ pillars,” splitting them into
smaller and smaller lamellz, in which the now tubular and much-twisted
maternal blood-capillaries run. The passage of the maternal vessels
into the blood-spaces of the pillars can be followed. Delicate meso-
dermal tissue with allantoic capillaries fill the spaces between the
protoplasmic lamelle. The maternal blood-spaces in the lamelle are
sharply bounded and a special lining is wanting, though the inner
boundary of the protoplasmic wall is marked off as if by a definite edge.
(Figs. 26, 27, 28.)

Placenta of 15-16 days. Practically the same appearances are
found. **A horizontal section of the coarser arrangement of the
placental lamelle is figured. (Page 43.) One recognizes that the
lamellzz occupy the space between the much-folded mesodermic villi,
and these latter are in transverse section somewhat radially branched.
The middle of the branched system is occupied by a somewhat larger
feetal vessel.”

Resumé of chief results. (Pages 44, 45.)

I. The connection of the ectoderm and uterine mucous membriane
takes place by means of a previously formed ectodermal plasmodium,
which fuses with the epithelial plasmodium (syncytium) of the uterus.
(In places where the ectodermal plasmodium is not fully formed, the
cellular layer enters into immediate connection with the syncytium).

II. The ectodermal plasmodium as such, disappears for the most
part during the attachment.

III. The blood-spaces of the foetal placenta arise at first as
vacuoles or lacun@ within the ectoderm, and within the cellular layer
formed from it, and trom other elements, blood-sheaths, ete., found on
the surface of the mucosa. These vacuoles or lacune become filled
with maternal blood extravasated from the superficial mucosal vessels,
owing to a loosening of the vessel wall, and they soon receive a special
cellular lining derived from the proliferating endothelial cells of the
maternal vessels whose perivascular cells disappear.

IV. The uterine syncytium is mostly absorbed by the proliferating
ectoderm, save small remains pressed away to the margin of the
placenta. We can exclude any origin of the lining of the vessels from
the ectoderm or the epithelium of the uterus.

A short comparison with the placenta of the cat concludes the

paper.

CrITIQUE.—These *‘ Beitriige " of Marchand, the most complete of
the German contributions to the study of the rabbit's placenta, do not
compare favourably either in clearness of description, in faithfulness of
depiction, or in accuracy of results with the Mémoire of Duval.
Marchand's conception even of the fundamental plan of the placenta is
most ambiguous, and its divisions into maternal and feetal portions are
altogether confused. The influence of Hubrecht's work on the hedge-
hog (25) is everywhere evident, indeed Marchand claims to have
discovered a ‘* trophospongia " in the rabbit's placenta which * corres-
ponds completely ” to that in the hedgehog. But in this Hubrecht
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(8) The inter-junction of the two tissues, maternal and foetal,

There is no line of demarcation between the two tissues. There is
a trophospongia, a tissue common to both maternal and feetal portions,
and in the midst of this all definite inter-junction is lost.

{g) The determination of the zone of separation.
Marchand does not mention it.

(10) The fate of the decidual cells.

This question goes beyond the age-limit of Marchand's specimens.

My own observations do not agree with those of Marchand upon
any one of these points. The most that can be said is that in (7) there
is some slight agreement.

Opitz in 1899, at the February meeting of the Obstetrical and
Gynmcological Society of Berlin, presented the Vortrag :—Vergleich
der Placentarbildung bei Meerschweinchen, Kaninchen und Katze mit
derjemgen beim Menschen (37).

Begmnmg with a |:|r1:I|rm'f'|ar‘lrr comparison of the work of Ruge and
Kossman in respect of the origin of the syncytial covering of the villus,
Opitz goes on to consider his own work, first in the guinea-pig and
afterward in the rabbit.

In the rabbit the work is critical rather than original, and in the
opening sentence Opitz thus defines his position: ** 1 now come to the
corresponding condition of the rabbit, and unhappily I am not in the
fortunate position of possessing a great deal of material, as with the
guinea-pig. However, the exact study of an ovum, 18 days old, for
which I thank Professor Ruge, has given me important revelations (as
even after this time there are still new appearances), the correctness of
which seem to be confirmed by illustrations of earlier stages, as given
by Kossman and Marchand.” As during these earlier stages the obser-
vations of Kossman and Marchand are often contradictory, it is difficult
to imagine how the study by Opitz of an 18 day placenta could establish
a position between them.

Opitz passes in short review the various stages of gestation after
the attachment of the ovum, and his paper partakes, both in manner
and in substance, of the nature of an exegesis. For the greater part
he follows Kossman, using his illustrations and in the main agreeing
with him. In the matter of the attachment of the blastophere, how-
ever, he falls under the influence of Marchand and affirms the existence
of an ectodermal syncytium, traversing thus the correct, in our view,
observation of Kossman that this syncytial layer is solely uterine.

The qubtl‘illlﬂllb are all cnmpucuuualv dlagmmmatm, especially
“ Schema iv.” There is little original or first-hand work in the paper
and its value is rather that of a critical contribution to the literature of
the subject.

Alexander Maximow, after an interval of three vears from the date
of his former paper (18) on the rabbit's placenta, in 1goo published a
second contribution—Die ersten Entwicklungsstadien der Kaninchen
Placenta (38).

During this interval, in his own country Kossman, Opitz, and
especially Marchand, have published studies of the rabbit's placenta.
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modium, and that he had detached the placental swelling in fresh condi-
tion from the gestation sac. *“‘This wrong impression found further
support from observations of those parts of the placental site where in
subsequent stages the ectoderm, with no plainly developed syncyvtium,
attaches itself directly to the uterine mucosa.” (Page 711.)

At the gth day the perivascular sheaths of the corium have increased
in thickness coincident with the further growth of the vessels. Their
endothelium is intact save in the most superficial capillaries where the
endothelial cells form no longer an uninterrupted layer and where the
wall is partly formed by the perivascular uninucleate-decidual cells.
(Fig. 2, Gz.) These superficial capillaries lengthen, enlarge and become
convoluted ; they reach to the under surface of the epithelial syncytium,
effect in this under surface corresponding concavities, while at the same
time the inter-glandular connective tissue septa are thinned.

In the above description Maximow has elaborated his former study
at this stage and in so doing attributes to the endothelium lining the
superficial capillaries a behaviour different from that lining the deeper
vessels. For in the superficial vessels he says that the endothelial
cells become in places dislocated and ** removed from one another,” and
the wall of the vessel is in these places maintained by the uninucleate-
decidual cells of the perivascular sheath. He illustrates this fact in
Fig. 2 Gz., but it seems to me that he has confounded the flattened
uninucleate-decidual cell with the modified endothelial cell, for, accord-
ing to my own observations and also from my interpretation of
Maximow's plates, the endothelium of the vessels, whether superficial
or deep, behaves, at this stage, in the same way, and it is only later
and when the vessel is within the grasp of the fcetal plasmodium that
the hypertrophied and multiplied endothelial cells fail to afford a com-
plete lining to the vessel, become dislocated and disappear.

Maximow returns at this stage to a discussion of the ectodermal
and uterine syncytia. On page 714 he confesses that these two syncytia
are ‘* mixed up completely and are no longer distinguishable,” though
on page 717 he claims that in the masses of the mixed syncytia the
embryonal nuclei are to be distinguished by their ** size, their richness
in chromatin, granular appearance and large nucleoli.” As shown in
Fig. 2, these distinctions are scarcely evident.

Maximow asserts that the ectodermal plasmodium or syncytium
removes the uterine syncytium, acts upon it by a process of chaemotaxis,
the loose masses of the uterine plasmodium retiring before the other's
advance, more and more deeply into the gland channels of the placental
cotyledons where it fragments and undergoes degeneration., On the
other hand, ** the ectodermal syncytium never degenerates, on the con-
trary it shows great activity; in many places it is now as formerly
independent of the eclodermal cell-layer and appears flo be separated
Jrom the latler by an interval, though in other places new cells can be
seen going over from the cellular layer into the plasmodium and enlarg-
ing the same. An independent growth the plasmodium cannot have
because its nuclei do not multiply, but it is, as | have said, a viable
tissue, though in places its nuclei degenerate.”

I confess to some wonder as to the * viability " of the ectodermal
syncytium as above described. The italics are my own, for my conten-
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placenta. While the observations cover only a comparatively short
period—namely, four days—yet, as Maximow states, these are the
important days of construction. The technique has been gooed and the
illustrations are well and faithfully worked out. Leaving for the time
the ‘‘disputed points" out of the question, the main differences between
Maximow's results and my own are two—(i) the structure of the ecto-
dermal swellings and their attachment to the uterine epithelium ; (ii)
the origin and nature of the maternal blood cavities in the feetal placenta.

After a close study of the text and especially of the plates, these
differences seem to me to be due rather to interpretation than to fact,
for the incidents in the life-history of the placenta as portrayed in these
plates, correspond exactly to their reprewnhtmn in my own photo-
micrographs. To my mind in Maximow's Fig. 1, the ectoderm is
altogether cellular and the plasmodial layer to which it is attached is
single, and solely maternal, this plasmodial layer being simply the
uterine mucosa, both surface and granular, become enormously hyper-
trophied and plasmodial. Maximow claims that only part of this
syncytium is uterine, the deeper part, while the superficial part is ecto-
dermal ; | maintain that it all is uterine. A study of the earlier stages
of gestation helps in this matter and I think that my own photo-micro-
graphs show conclusively that the ectoderm is altogether cellular both
before its attachment and afterward, until at the 1oth day it meets
maternal blood.

The second point of difference leads naturally from the first, for
havinn’ two syncytia, a maternal and a feetal, Maximow finds difficulty
in dlhpuﬁmg of them. His disposal of the uterine syneytium by making
it “retreat " into the placental glands, appears artificial, and moreaver
there is thus needlessly created a zone of difficulty, —a recion where
faetal and maternal structures commingle and become confused. In this
zone of confusion it is that the feetal plasmodium meets first the mater-
nal vessels and where appear in the feetal ectoderm the first maternal
blood-spaces. Unfortunately a process sufficiently intricate is so
rendered rather more obscure. Maximow considers the maternal blood-
spaces in the placenta feetalis as due to hap-hazard extravasations
into the feetal ectoderm, that the superficial maternal capillaries lined
either by endothelium or glycogen-cells, rupture upon the approach of
the feetal plasmodium, and maternal blood is so extravasated into the
feetal plasmodium ; blood-spaces in the foetal ectoderm are thereby
created, which in the further growth of the embryonic tissue are changed
into the complicated lacunm-system of the placenta foetalis.

Against this supposition there appear to me two reasons :—

(1) The capillaries rupture at the junction of feetal and maternal
tissues ; the one tissue is plasmodial and dense, the other cellular and
lax. Blood extravasated follows always the line of least resistance and
in consequence it would not enter the plasmodium at all—this an active
viab e plasmodium—but would be confined solely to the intermediary
region.

(z) The blood-spaces of the feetal placenta at this stage always
definitely occupy the axes of the ectodermal columns. [f these spaces
are due to extravasation only, extravasation always more or less hap-
hazard, how account for their definite and ordered distribution ?
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SECTION B.

GLYCOGEN IN PLACENTA AND FETUS.

The presence of glycogen in the placenta was discovered by Claude
Bernard in 1859. [In that year his paper ‘*Sur une nouvelle fonction du
placenta” (1 1) appeared, the object of which was to establish *‘that
amongst its uses, without doubt diverse and multiple, the placenta is
destined during the earlier period of feetal development to accomplish
the glvcogenic function of the foetal liver, before the function of the liver
is established.”

Bernard's first researches throughout several years were made upon
ruminants, and were unsuccessful. He then had recourse to rabbits
and guinea-pigs.

“‘In the placenta of these animals I now found a white substance
formed by the epithelial cells or glandular masses, and I perceived further
that these cells were full of this glycogen matter. This mass of gly-
cogenic cells seemed to me to be situated principally between the
maternal and feetal portion of the placenta, and after becoming fully
developed it seemed to atrophy in proportion as the feetus approached the
moment of its birth. [ have thus recognized that the placenta of rabhits
and guinea-pigs is formed of two portions having distinct functions—the
one vascular and permanent up to birth ; the other glandular, preparing
the glycogen matter and having a dumllcm more restricted.”

Bernard thus summarises his paper :

““There exists in the placenta of mammals a function which up to
the present remained unknown, and which appears to supply the gly-
cogenic function of the liver during the first period of embryonic life.
This function is localized in an anatomical glandular element, or epithe-
lial, of the placenta, which in certain animals (e.g. rodents) finds itself
mingled with the vascular portion of this organ.”

While Bernard has correctly described the general distribution of
the glycogen in a placenta of from 14 to 20 days, in that “‘it seemed to
be situated between the maternal and fcetal portion of the placenta,” he
made no attempt to localize the glycogen further than to say that it is
found in the ‘‘epithelial cells or glandular masses™ by which it is
secreted.

Godet in 1877 (1) describes in the rabbit's placenta a glycogen-
layer. This layer is formed of large multinucleated cells rich in glvcogen,
and is found immediately underlying the feetal villi. Indeed, ‘‘the
epithelioide tissue covering these villi is formed from a part of the large
cells of the glycogen-laver.”" This glycogen-layer answers exactly (it is
also fizured), to our intermediary region of multinucleate cells, Godet
also speaks of smaller vesicular glycogen-containing cells in the deeper
regions of the placenta, Godet’s ‘‘Recherches” deal only with the
placenta at mid-term or thereby—in his earliest gestation sac the embryo
was 2 cms. in length.
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In describing portions of the uterine mucosa near the ovum he
savs '‘a much greater difference of the two layers, the superficial and
the deep, appears in the structure of the mucosa ; in the upper there are
decidual cells, such as have been described above in the ampullary zone.
They have a polyhedral shape, a very clear protoplasm which frequently
is only slightly stained with eosin, usually a distinct border, which may
however be absent so that they seem to run together. With the glyco-
gen test, the glycogen half-moon appears in individual cells, only at
very few points and quite near the surface, and only at the side turned
towards the uterus.”

The observations of Langhans and Merttens are at the best frag-
mentary.

The most important contribution to the study of glycogen in the
placenta has been made by Maximow in the placenta of the rabbit.
This paper (5) which was published in 1897 I have previously referred to
under section (A) so far as it dealt with points of histology or histogeny,
but I now give a complete summary of the paper itself.

After referring to Duval’'s results Maximow mentions his own
material and methods; his observations are based on five rabbits, in
which the date of impregnation was noted, and representing the Sth,
gth, roth and r1th days of gestation, and some 35 others from the later
periods of gestation, of which the duration was determined by the
development of the placenta.

Under the first stages of the development of the placenta he des-
cribes the vascular sheaths, composed of cells with the single nucleus
and a membrane, and within the latter, a transparent homogeneous
substance, which is ** nothing else than glycogen.” The structure of
these “‘uninuclear glycogen cells " is given, his results differing from
Duval in this that, instead of each cell being shut off by a membrane
their processes interlace forming a reticular tissue. On Duval's assum-
tion of a cell-membrane the glycogen must be stored in the body of the
cell, while Maximow believes that it is originally in the meshes of the
reticulum. By the 1oth day the placental tumour consists almost
entirely of broad vessels with thick sheaths, the rest of the mucosa being
reduced to small spaces between. Towards the free surface of the
mucosa the vessels have a narrower calibre, their sheaths are thinner,
and the endothelium present only here and there. This may be due to
the fact that the endothelium does not follow the rapid growth of the
walls of the sheath, or its cells may have become converted into
uninuclear glvcogen—containing sheath-cells. The ectoderm in embrac-
ing the vessels, finds the endothelium absent, and does not bring about
its atrophy as Duval says. The surface epithelium becomes changed
into a continuous mass of protoplasm with degenerative nuclei, as does
also the epithelium of the glands. When the ectoderm is still simply
applied to the surface of the mucosa there is no ectodermal plasmodium
—it appears later, but it plays an important role in burrowing into the
mucosa. As soon as the ectoderm has reached the uninuclear glycogen
cells it irritates them, and they change into large multinuclear cells,
rich in glycogen. This change is due to a hypertrophy, a breaking-up
of the nuclei, a running together and blending of several cells.

473






Maximow on Glycogen in Placenta, 251

but angular, and arranged in groups parallel to the striation of the pro-
toplasm. The intermediate layer containing the ends of the villi is very
complicated. The complicated appearance is due to the behaviour of
the ectoderm between the vessels and in relation to these. The plas-
modium may embrace groups of the multinucleate cells and cut them
off. These isolated groups give the characteristic appearance to this
layer. Their glycogen is absorbed, the protoplasm gathers round the
nucleus, fat-granules appear, the membrane disappears, and the protop-
lasm is finally lost in the plasmodium. Also masses of exudations seen
between these atrophying cells and staining intense green with safranin,
are probably a degenerative product of glycogen. The ends of the villi
reach these degenerating groups of glycogen cells, and as the cellular
layer towards the end of the villus is always better developed, may it
not be that the embryonal tissue is nourished by the gljulgn:-n cell-
masses ? Multinucleate glycogen cells are present also in the ecto-
placenta—in its plasmodium by which they have been isolated from the
maternal tissue, and carried far from their point of origin. Ulesko-
Strogonowa alone has described the foregoing appearances in the
intermediate layer, but she erroneously considers the glycogen cells to
be modified ectoderm cells. We find that on the gth day the branching
blood-spaces which represent the capillaries of the mucosa are enclosed
by the uninuclear glycogen cells ; the atrophying tissue between these
has by the 15th day disappeared. The nuclei with protoplasm round
them are now |.1r=rer and the reticulum of processes thicker. In places
the spaces between the vessels is sometimes increased by the production
of degenerative tissue, representing broken-down gI}'u:-;.;'en cells. The
vessels, modified capillaries, have the vascular sheath already described
lined by an endovascular plasmodium. (Duval.) The term is incorrect
because the cells have boundaries; they possess 2-3 nuclei, and lie in
2-3 layers, the superficial flatter, the deeper rounder; sometimes in heaps
projecting into the lumen. Fuchsin granules are abundant, the nuclei
rich in chromatin, and show fragmentation and also metosis. Note-
worthy is their relation to the maternal blood, which is throughout rich
in leucocytes. These are sometimes heaped on the plasmodium, and
often have penetrated the cell where they undergo retrogressive changes.
Vacuoles are seen full of breaking-down leucocytes.  Their nuclei
during this process come to colour deeply, by the Altmann method.
Erythrocytes (degenerating red corpuscles) are also present in the plas-
modium. Duval has not noticed these changes, and Masius and Minot
only touch on them. In addition to its relation to the maternal blood
the plasmodium has interesting relation to the glycogen cells; it
embraces them and they even come to bulge into the lumen of the vessel,
The cells thus absorbed, atrophy., What is the origin of this endovas-
cular plasmodium? Masius, Minot and others make the faetal placenta
stop at the intermediate layer, and regard this plasmodium as medified
capillary epithelium, while Duval makes it an extension of a fcetal
ectodermal plasmodium. His view would explain its destructive action
on the maternal leucocytes, but ** | regard it as a modified endothelium,
were it not we should find the true endothelium atrophying.” Duval
says he could not find the demarcation line, but ** it appears to me that
it may be seen in the intermediary layer.” We note ‘' how the thin
darker-stained, striated layer of the ectoplacental plasmodium lying on
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the rapidly-grown epithelial villi and the decidual cells becomes in the
Fleming preparations more difficult to distinguish on this account, that
the upper layer of the mucous membrane, at least in patches, shows a
considerable accumulation of fat granules, which hide more or less the
cell and nuclei. Is it a question here of a fatty degeneration of the
rapidly-grown cells, or of the decidua? Is it possible that the mucous
membrane, degenerated into fat, disappearing by absorption, is absorbed
by the syncytium in the form of fine fat granules ? [ cannot decide these
questions. So far as I can see the decidual cells are, except in this
layer, free from fat. On the other hand there are present in these
patches many leucocytes with breaking-down nuclei, all through the
mucous membrane,”

Speaking of the ‘‘decidua serotina’ he savs further: “In the
Fleming preparations there appears in all the superficial glands a decided
fatty degeneration of the epithelial cells: the difference in the granular
appearances is very clear, where the glands and the syncytial masses lie
close together ; in places large and small granules lie entangled irregu-
larly in one cell, in places they are of uniform size, and thickly sown
throughout the protoplasm.™

T. Watts Eden in what he calls ** A Preliminary Communication ™
{2) agrees in the main with the previous observers, though he states
that Aschoff ** scarcely appreciates the physiological importance of the

observations.” Eden used in the preparation of his specimens both
Miiller's and Marchi’s fluid, and counterstained with safranin, or logwood
and eosin.

In a six weeks ovum he found minutc droplets of fat in the two
layers of epithelium covering the villi, the plasmodial and cellular
layers. These droplets were of uniform size, discrete, and were confined
to the perinuclear protoplasm. *‘ The stroma of these villi contain here
and there a trace of fat.™

Eden maintains that the plasmodial layer of the villi shows great
proliferative activity, and regards this as of great importance since it
shows that the deposit of fat occurs in actively growing tissues.

Many of the decidual cells contained minute, discrete droplets of
fat in the perinuclear protoplasm, and at the 6th month this deposit was
greatly increased.

In a ripe placenta, though the plasmodial layer has ceased to grow
and degenerative changes are present, the great majority of villi retain
their vitality and in these a free deposit of fat is present with the same
distribution as in the younger specimen. The serotina now shows many
degenerative changes, and though it contains fat it is doubtful whether
now it is a physiological deposit.

“The placenta indeed appears to be a storehouse of nutritive fat
just as is the liver,” and while ““it would seem to be that fat is deposited
from the maternal blood in the epithelium of the villi and stored up
there by the foetal tissues for theiruse . . . it is not clear how a
deposit of fat in the decidual cells can be made available for the purposes
of feetal nutrition."”

Turning now to the placenta of the rabbit Eden claims to have
examined two specimens, one from an early and the other from a late
period of gestation. 1 quote now his exact words. *‘In both there
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