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THE MICROSCOPICAL ANATOMY OF THE GENITAL TRACT
IN THE RAT KANGAROO (FEMALE). By D. Berry Hanrr,
M., FRCPE, FRSE, Lecturer on Midwifery, Edinburgh ;
Carnegie Reseaveh Fellow,

I may briefly state that in this species the female genital tract consists of
two ovaries, two tubes, two cornua, and a complicated vaginal tract. This
last is made up of two lateral canals. arching up and meeting one
another between bladder and cornua, while below they open into the
urinogenital sinus. A central vaginal pouch, communicating above with

Lateral cannl. Caornn nad tubae.

Bludder,

Ureter.

Corner of bladder,

Fic. 1.—Rat kangaroo (female genital tract). §. Shows ureter and corner
of bladder on zection, as well as central pouch, cornu, and tube.  §.

the lateral canals, but blind below, lies eentrally, and is thus bounded on
each gide by the lateral canals right and left (see fig. 1).

The morphology of this tract will be best considered afterwards. The
microseopical anatomy was investigated on a specimen of the rat kangaroo,
and as I obtained it alive I was enabled to preserve the genital organs
perfectly. In each organ serial sections were cut with the Cambridge
microtome, and the stains used were logwood and eosin.  The sections thus
obtained amounted to several hundreds.
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The Ovary.—With one exception the structure of the ovary elosely
resembled that of the human female,

The outer surface of the ovary was covered with low eolumnar
epithelinm—the germ epithelium—exeept at the hilom ovarii, where the
Fallopian tube was attached by its fimbriated end. Below the germ
epithelium is a layer of conneective tissue, made up mainly of spindle cells,
with their long axes parallel to the long axis of the organ, and forming

Tuilbe,

K. 2. <Tube and ovary, showing duct of Miillevian origin in ovary, 40,

a distinetly marked-off’ tuniea albuginea.  From it passed radiating fibres
into the general mass of the ovary.

The general substance of the ovary is made up of connective tissue,
Craatian follicles, and corpora lutea cells.

The general conpective fissie is of a vound-celled type, but there were
also eells of a more epithelial type adjoining a large corpus luteam,

G fionn Follieles.—These are present in fair amount, but not in the
abundanee one sees in the rabbit for instanee.  There is the same grouping
as in the homan female, of smaller follicles at the 'Eu';'i'lnht-'!*:.', lur}_fvr
ones deeper.

In the larger HTn;_r"lu- Gireaafian follicles we have l*!\th*l‘tl;t”}' a well-marked
tunic of spindle eonnective tissue lying between the membrana granulosa
inside and the general eonnmeetive tissue ontside.
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The membrana granulosa and discus proligerus are well marked and arve
made up of rounded cells with large, deeply stained nuelei, quite different in
appearance from the general connective tissue of the ovary. In the deep
layver of the membrana granulosa the cells are distinetly eolumnar, while
above they are rounded. Their appearance is markedly of an epithelial
type. Within the disens proligerus lies the ovam, with its zona pellueida,
yvelk, germinal vesiele, and germinal spot.  The Graafian follicles of a
medinm size all have the same structure practically.  The youngest ova
are in groups near the surface, have liguor folliculi round them, but no

SRS
Fre. 3, —Duet in ovary of Miillerian origin, under higher power, 21+,

membrana granulosa.  The tunie is a single layer of spindle-celled
connective tissue.  Several ova may be enclosed i the one tunie, but one
ovim alone is usnally present.

A very large and organised corpus luteum is present, with a peculiar
structure in connection with it, to be eonsidered now.

Unnsual tubular structwre in the (vary—In the centre of the large
corpus luteum and also at its side there is present an arrangement of tubules
made up of one branching and larger system, with two to three tubules at
the side.  This is, of eourse, as seen on section. The eavities of these are
lined with epithelium, but there is no evidence of secretion in the cavity.
The wall of this tubular arrangement is made up of connective tissue
(spindle-celled) and unstriped museular fibre embedded in a homogeneons
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basis, staining with eosin.  All this is surrounded with corpus luteum eells in
most of its periphery, and ontside the whole is a eapsule of unstriped muscle
(eireular fibres and longitudinal) (figs. 2 and 3). The guestion has now
to be considered as to the nature of this structure. It is impossible to say
in this instance whether it is normal or abnormal for this species of animal.
Analogous structures have not been deseribed normally in eonneetion with
the ovary of any mammal, so far as 1 am aware,

Fie:. 4. —Pavovarinm in broad ligament, with lirge section of duet
of ovary at left lower angle. 40,

The possibilities of its nature are as follows :
l. l”ru'}m.u Literne ey,
2. Papillomalons eyst,
3. Waoljfion duet.
4. Miillerion duet,

(Leendd 2) Corpaes Lutewm C'yst.—1t s unlikely that this is its nature, It
has none of the characteristies of that form of eyst, nor of a papillomatous
one, although its relation to the corpus lutenm eells is diffienlt to 4*x1||:1,i!l.
It s possible, however, that originally a Graatian folliele may have been
near the tubules or surrounded by them, had ripened, and thus formed its
corpus lutemn round them,

(3) At one time 1 thought the strueture was derived from the Wolthian
{1”“'-. H B l'|.‘|'III'|I l-]"ill'l"ll N Hl"'ia’ll Hl,"l"*-i“":‘i l{l l[-.Ill|I l!l‘f]illl Hf_‘:“llll"“t: i' e
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tudinal (middle), the cireular being the thicker. There are also indications
of fibres running obliguely.

In the epithelial layer the deep cells stain more markedly, are oval in
shape, and have large nuelei.  The superficial cells have smaller nuelei and
eradually become more squamous in appearance (fig. 6).

In the lumen of the canal (fig. 7) is a considerable amount of eell
debris, mainly degenerated shed squamous cells.  The whole strueture of
the lateral canals is characteristically vaginal.

Fre. 6. —Epithelium of lining of lateral canal : the deep layer is upper
in the photograph, and the free surface is not shown. 230,

The centiral coanal or ‘urm:{'.lri lies between the lateral eanals, and on IS,
of the genital cord we see this very distinetly, the urethra lying in front,
and the two lateral eanals one on each side of the central one, whose mucous
cavity may be deseribed as X-shaped when eut in this direction. It is
worthy of note that there is a thin sphineter surrounding these structures
(fig. 7).

The “ eentral canal ™ is lined with single-layered eolomnar epithelium on
papille of connective tissne, forming in this way wide glandular recesses,
with oecasional narrow ones, at the sides usually. The epithelial eells are
long and somewhat narrow, with marked nuclei. They resemble the cells
of the cervieal mucons membrane in the human female.  Both the connee-
tive tissue and muscular eoats are only slightly developed, and thus the

i —
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epithelial connective tissue and muscular coats are feebly represented as
compared with the lateral eanals.  The muscular coat proper of the central
canal surrounds it and the urethra (fig. 7).

The wrethra is well marked, has a muecous lining of many-layered cells
and well-developed connective tissue; museular coats, longitudinal outer,
cireular middle, with bundles also in the connective tissue,

In the external genitals there was nothing in the mieroscopical seetions

Lateral canal.

Central canal,

Urethrn.
Lateral canal,
Fiiz, 7.—Genital cond in rat kangaroo, showing lateval
canalz, central canal, and urethra, .
. i ; : |
of any speeial note.  Glandular seereting elements were present, and there

was a long tapering elitoris. There were distinet sehaceous glands present,
with duets lined by a single layer of low eolumnar epithelinm.

The genital tract in this animal is bicornuous in its uterine segment,
and has the peculiar areangement in the vaginal segment alveady deseribed,
We are justitied in aseribing the bicornuous eondition to a non-coalescence
of the original Miillerian duets, the usual developmental explanation applied
to the higher mammals.  We have a more diflicult task in attempting to
uxl}hﬂu the 'ulul'l'llin]{)gi{:;lJ nature of the 1'11gi|mi segments.

Natwre of the Vaginal Seqments—When the central pouch and lateral
canals, all three, communieate with the urinogenital sinus, the arrangement
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has been deseribed as a trifid vagina.  This, however, does not help us to
nnderstand the condition, and does not hold good when, as in the specimens
examined, the central vaginal segment is elosed below.

The laferal canals have an undoubted vaginal strueture ; their mueous
lining is multiple squamons epithelium, like that of the human female
'L':l;,'_"ill-'l. and t-}il'. ain 1|l11=..'-tt'iu]i is whether we are Ly hulf] t-lu-‘m a5 f]vl‘in:ul
from the Miillerian ducts or not. We leave this point at present, as it is
intimately bound up with the question of the nature of the = central pouch”
or “ canal.”

Fie, 8. —Arrangement of epithclinm in central canal, 258,

In its structure the central canal differs from the lateral canals, as it i1s
lined with eolumnar epithelivin in single layer and has a feebler develop-
ment of wall.  When communieating, a= it does in some instanees, with the
urinogenital sinus below, one is tempted to consider it as almost a pro-
lomgation of the cervix.

[ have in a previous paper endeavoured to show that the human vagina
15 not solely derived from the duets of Miiller, but that in its lower one-third
it 1s urinogenital sinus jn"-u.:-r Wolthian duets, and that the |1:g.'1|'|l':'|l 15 8 '[:Il‘l}[IlIl‘_'.'t.
of the lower ends of the Wolllian duets. It seems to me morve likely that the
lateral canals in the kangaroo ave really the persistent Wolflian ducts, and
that the central eanal is vaginal, not cervieal, and a product of the
Miillevian duets. The lateral position and structure of the lateral canals

e
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are in favour of this view. We do not know what germ layer the Wolffian
duets are derived from in the kangaroo, but it is probably, as in the human
embryo, from the ectoderm, the layer which gives, inter alia, the skin-like
multiple cells. It may be urged that the central eanal has not this
epithelial arrangement, but I have to point out that it has been shown by
Tourneux and others, including the author, that the first lining of the
vagina is single-layered, and comes afterwards to be replaced by the
squamous multiple layers, and this I have traced in the human fwetus to
proliferation from the lower ends of the Wolflian duets.

The fact that the central canal is eut off in this specimen of kangaroo
from the lower ends of the Wolflian duets may have exeluded it from an
analogous relining from below, but I must also point out that there is no
developmental support of this, as in the human foetus,

In the sections of the kangaroo examined and in those deseribed by
other authors (fig. 1) the ureter is seen, but not anything to be considered
as a rudimentary Wolffian duet.  This is, as I have suggested, represented
in the lateral eanals.  What I believe to be the ureter has the multiple lining
of well-formed elongated epidermal eells we usually find in this tube, and
this lining is the same as that found in the corner of the bladder lower
down, near where the ureter enters. If it be considered as the Wolffian
duet, then there is the insuperable difficulty that there would be no ureter
represented in the sections.

The view I urge then is, that in the kangaroo genital tract we have a
persistence and non-coalescence of the duets blended to form the vagina in
higher mammals, viz. the Wolffian (lateral eanals) and Miillerian (central).
Thus, while apparently a complicated structure, it is really a persistence
and non-coaleseence of the primitive Woltlian and Miillerian canals.

In the developing human embryo at the sixth week we have, as shown
in Keibel's well-known maodels, and confirmed by a speeimen in my possession,
an analogous arrangement.  There the Miillerian ducts end blindly in the
Miillerian eminence (just as the central pouch of the kangaroo is closed
helow ), while the Wolflian duets open below into the urinogenital sinus, an
arrangement exactly the same as the lower relations of the lateral canals
to the kangaroo urinogenital sinus.

The guestion of what the overarching part of the lateral canals repre-
sents has not been considered by anyone so far as I know, but, on the view
of the lateral canals given here, it would be equivalent to the broad ligament
seement. of the Woltlian duet.  Sufficient is not known of its early
development to explain the union above of the lateral canals in the
arching portion.
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