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CORRECTION.

On page 10, the fourth line should read, “but not
showing histologically.” This correclion is tmportant.
Although macroscopically the large stomach of Echidna
appears to conform to that of higher mammals, yet
microscopically tts lining shows, like the Platypus,
a stratified epithelial character surmowrited tn addition
by a keratinous layer. At the pyloric region in boih
monotremes the presence of a mucons secreting alveolar
type of gland is noted with cells of a low columnar type.
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INTRODUCTION.

A study of the fauna of the Australian Common-
wealth offers a unique opportunity in aiding the solution
of many important biological questions, and especially
those pertaining to the gastro-intestine. The two mono-
tremes and the various marsupials represent the selected
results of a struggle with forces that have been operating
through many ages. As the survival results among the
marsupials are in many wayvs so diverse, we have a dis-
tinet advantage mm being able to institute comparisons
among animals limited to the same order. Furthermorve,
during the last century these animals—lowest on the
mammalian scale—were suddenly brought into contact
with modern man. We are unfortunately now witnessing
final phases in the struggle and their hiological signifi-
cances. Amongst the Marsupials we have on one side
the Koala, a purely eucalyptus-leaf feeder, with a caecum
which mayv reach the great length of 244 em., and on the
other the Tasmanian Devil (Dasyurus Sarcophilus),
purely carnivorous, which has evolved a simple intes-
tinal tube swung on a single mesentery, with no apparent
differentiation between the large and small intestines.
Both these are rapidly becoming extinet—the former in
spite of a rigid protection. Between these varieties we
have the True Phalanger (Trichosurus), more adaptable
as regards diet than the Koala, and henee still numerous
in different parts of the continent, and the allied varie-
ties of the Macropodidac—viz., wallaby, the selected and
more adaptable variety, whose caecum may resemble
that of the human foetus, and be only 5 em. long, and the
kangaroo, whose caccemm—umuch more {-zl]}atiimlﬁ—va]'im
from 30-40 em. In addition, we have Phascolomys
(wombat), the selected marsupial, living on a nutritions




diet of vegetable matter, whose abdominal contents re-
semble those of man, and who shares with him, the
higher anthropoids, and the Echidna, the possession of
a true vermiform appendix.

With such diversity of intestinal type limited to a
single order, one might have imagined that these animals
would have formed the basis of the numerous investiga-
tions now being condueted all over the world on the
funetions of the human stomach and intestine. Surely
hefore the large intestine was condemmned as a ** usecless
organ '’ some consideration might have been given to
the intestinal experiments amongst the marsupials, and
especially to the structural relations of the gastro-intes-
tine in the Carnivorous Marsupials. For the studyv of
intestinal musele tone, one eould not imagine a more
hopeful field than the intestinal tracts of Echidna, Wom-
hat, and Keala. Yet it is extremelv doubtful if a
single X-ray examination has ever been made of even
the marsupial stomach. This work, thoueh structural,
has been written from the point of view of function.
[ivery illustration has been designed with the idea of
throwing some light on the structure and funetion of
the human gastro-intestine. A further work on similar
lines, dealing with the Liver, Spleen, Gall Bladder. and
anacres, 1s now in the press. In the author’s opinion,
researches on comparative anatomy should have some
direct bearing on the structural and functional anatomy
of the human frame; otherwise they are of only academie
imterest.  The visceral histology of Monotremes and
Marsupials has been completed by William Owen and
myself, and will be published at a later date. The com-
plete histology of the Gastro-Intestinal Traets in Mono-
tremes and Marsupials is now available at the writer’s
private laboratories in Melbourne for students wishing
to undertake researches on the subject.

It ig lamentable that in a rich country like Australia

—the only country where these fast disappearing relies
of man’s past are to he found—there is not a solitary



Research Institute devoted to the earryving out of
functional and structural investigations on the Mono-
tremes and Marsupials. Here in the Australian Common-
wealth research is carried on in the teeth of numerous
difficulties, and evervthing has to be paid out of the in-
vestigator’s pocket. How one envies the seientists i
the United States, where money and buildings are always
forthcoming, irrespective of immediate results. Some
papers dealing with the Gastro-Intestines® have already
heen published by the writer, and these have been, to
a certain extent embodied in the present publication.

In conclusion, the writer wishes to thank the Presi-
dent and Counecil of the Roval College of Surgeons, Lon-
don, and Professor Arthur Keith, of the Hunterian
Museum, for facilities accorded him whilst conducting
researches at the Hunterian Laboratories; also Professor
Wood Jones, of the London University, and Professor
J. P Hill, of University College, for their help on numer-
ous occasions: his cousin, Major (harles Mackay,
R.ADMLC,, for assistance in the preparation of many
hundreds of dissections during the past six vears; Mr.
William Owen, for his untiring and valuable co-operation
in connection with the histology; Miss Esther Paterson
and Mr. Vietor Cobb, of Melbourne, and Mr. W. Finerty,
of London, for the excellent illustrations; Mr, Le Souef,
F.Z.S.. Director of the Melbourne Zoologieal Gardens, for
-aluable adviee and assistance: also Mr. . Hill, of the
Goulburn Valley.

~gournal of Anatomy, Vol. 31, Oct., 1916. Journal of Anatomy, Vel. 51,
Part 1. Proceedings of Anatomieal Society, Dee., 1915, The Lancet, Jan, 22nd,
1916, Medieal Journal of Australin, April 27, 1918,
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THE GASTRO-INTESTINAL TRACT OF PLATYPUS
(ORNITHORHYNCHUS ANATINUS).

The Oesophagus dilating slightly near the Dia-
phragm, may be traced into the abdomen for a distance of
1-1.25 em.

The Stomach of the Platyvpus presents a somewhat
primitive type, and might almost be regarded as a dilata-
tion of the oesophagus, giving rise to a membranous sac.
It is directed down and to the left, forming practically a
right angle with the commencement of the duodenum.
[t is lined by stratified epithelinm and has a lesser omen-
tum attached above and a well developed great omentum
attached below, extending along the great eurvature and
duodenum as far to the right as the entrance of the
common duct. The body and great right process of
spleen are suspended on the great omentum, while the
lesser left process of spleen is suspended on the lieno-
mesocolic fold (left lateral), which is continuous above
with the great omentum and below with the mesoeolon
of the left or distal colon. Owing to this relationship
the spleen—Ileft portion of panereas—stomach—distal
colon—with portion of the asceending duodenum near
the flexure can be raised off the left kidnev in one
piece. I have met with the stomach in a female only
2.5 em. long and a breadth of 1.25 em. On the other hand,
it may reach 6 em. long and 2-3 em. wide. Owing to the
close approximation of the oesophageal and pyloric
orifices the lesser curvature is small and mayv be only
6 em. in extent,




CGEXERAL YVIiEw oF (rasrro-Ixrestizan Tracr 18 PLarypos.

5 Stomach, K Oesophagus, P Pylorus, DD Duodenum with uct
entrance. IX Duod-Intest. Flexure, T Small Intestines, C Caecum
with Mesentery, R Right or Proximal Colon, 1. Left or Distal
"nlon.
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PLATYPUS.

The Pylorus is well defined, having a hard knobby
feel. It measures about .8 em. long and presents on its
interior longitudinal folds. The ecommon bile duet
receives the pancreatic duet about 2-2.5 em. before its
termination and finally opens into the duodenum about
2.5 em. from the pylorie knob.

The Duodenum.—From the pylorie knob the duode-
num passes nearly verticallvy down with a slight inelina-
tion to the right for a distance of about 2.5 em. to where
the common bile duet enters. It then curves out for a
distance of about 6-7 em. nearly horizontally to the right
side. It then desecends with an inelination to the right
for about 5 em. It then passes inwards and upwards to
the left in front of the lower pole of the right kidney
for about 5 em., reaching the mid line and forming a
distinet bend — the duodeno-intestinal flexure — from
which it is continaed on to the small intestine. The
duodeno-intestinal flexure lies to the left of the root of
the mesentery. In this last part of duodenum a trans-
verse and ascending portion may be distingnished,
although the latter may or may not be well developed.
We have then a well defined duodenal loop swung on a
mesoduodenum so that it ean be raised freelv off the dorsal
abdominal wall.  The greatest width of the meso-
duodenum or duodenal mesentery equals 5 em. The
distal 3 em. of duodenum (i.e., really aseending duode-
num ) is connected to the mesocolon of the left or distal
colon by a fold—the right lateral or duodenal fold. This
is free below, and between the upper extremity which is
usually well defined, the reot of the mesentery, and the
duodeno-intestinal flexure a pocket is found. This is the
primary Duodenal Fossa. It and it alone is traceable
throughout the Mammalia.



SrosmacH, DuopexuM, anp Ducts 18 Prarypus.

S Stomach {external and internal views), M Gland on interior of
commencing Duodenum, P Pylorus, K Oesophagus, D Duo
denum, H Gall Bladder, 1. Hepatic Ducts, B Mesoduodenum
with Pancreatic T'issue, C Common Bile Duct joined below by
the Pancreatic Duect (A).
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PLAT Y IPUS.

Swall  Intestine, — From  the duodeno-intestinal
fHexure there is a mobile loop of intestine swung on the
common mesentery, the width of whiech may equal 9-10
em.  This portion includes the small intestine from the
flexure to caccum, 120 em. long—the eaecum—and proxi-
mal eolon. On examining the interior of the mtestine
from the pyvlorie end this is seen to present a curious
arrangement—the mucous membrane being raised into
a series of fine wavy transverse folds which diminish in
number and prominence as the caceum is approached,
finally terminating abruptly about 25 em. from that
strueture. After that the mucous membrane presents a
smoother appearance, some very fine longitudinal folds
being seen running on to the large intestine. The eir-
cumference of the small gut is greater than that of
[Eehidna and may reaeh 3 em.

C'aeccum.—This structure denotes maeroscopieally the
distinetion between the large and small intestine, whieh
is not so evident as in Echidna. Tt is situated about 30+
45 em. from the Cloaca and is 3 em. long, with a distinet
mesentery passing to the intestine on the side proximal to
the stomach. In all cases examined it was found to be
free, with a well defined lnmen continued to its termina-
tion. A typieal seetion shows a well-defined cireular, but
narrower longitudinal museunlar layer. In the submucous
layer several nodules of Ivimphoid tissue are seen. The
mucous layer shows long convoluted tubular glands lined
hy eubieal eells,

C'olon.—Opposite the right extremity of the lesser
omentum, t.e., about the level of the common duet entrance
and right commencement of the great omentum, a distinet
peritoneal puckering is noted corresponding to the least
mobile portion of the eolon. This marks the separation
of the eolon into two portions—

o



CaAakcal Recion, Pratvveus ([ External and Internal Views).

= small Intestine. I© Large Intestine,  Caecum, M Common
Mesentery.
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PLATYPUS.
(a) Right colon swung with the small intestine on
the general mesentery, and about 17 em. long.

(b) Left colon 22 em. long passing to the Vestibule.
This portion is swung freely on its own meso-
colon, which is traced back to the dorsal wall
between the Psoas museles, and has a greatest
width of 5 em.

(a) Right or Proximal Colon.—This portion is at
first swung on the mesentery and erossing the transverse
duodenum it passes up ventral to the mesoduodenum
for about 6 em. For the first 2.5 em. of this portion, t.e.,
up to the middle of the deseending duodenum, the mesen-
tery is usually free, although in one specimen where the
mesentery in this area was beecoming bound I have seen
three adhesions bands between the duodenum and the
colon. About the middle of the duodenum a distinet
hand of adhesion between the two intestines is found, and
for a distance of 1.5 em. the mesentery is bound down to
the mesoduodenum. Then on to its termination the
mesentery and the right colon are tacked on to the
mesoduodenum, but the two intestines are never in appo-
sition, the nearest approach being 2 em. At its termina-
tion—ecorresponding really to the junetion of the meso-
colon and mesentery with a distinet “*tucking in’’ effect-
the right colon is nearer the duodenum than elsewhere,
and traces of a band—the mesial band—may be present
from the colon to the duodenmm. This represents the
most fixed part of the colon tract. We may also see fine
bands from the back of the mesentery to the duodenum.
Thus Nature gives us a hint in a lowly mammal of future
evolution,  We have our primary mesial band fixation,
Then by peritoneal adhesions colon and mesentery are
tacked on to the mesoduodenum — the tacking down
spreading from above downwards. The result is a broad-

-
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PLATYPUS.

ening of mesenterie attachment so essential for the erect
position,

(b) Left Distal or Primitive Colon.—Swung on its
own mesentery or mesocolon, this portion of the gut
passes almost vertically down in the mid line to the pelvis
between the two Psoas museles. The great omentum 1s in
contact with the mesocolon for the first 2 em., but it is
mmportant to note that neither the mesocolon nor left
colon is included in the lesser sae. As before stated,
attached on the right of the mesocolon is the duodenal
or right lateral fold, and on the left side we have the
leno-mesocolic  fold  (left lateral), which supports
pancreatic tissue, and the left smaller process of the
spleen.  As the body and the right process of the spleen
are in the lesser sac this process forms a connection
between the great omentum and the mesentery of the
left distal eolon — the mesocolon. The bowel, after
entering the Pelvis, terminates by a sphineterie opening:
on the dorsal aspect of the commencement of the eommon
Vestibule, into which also opens the uro-genital Canal,
and on each side of the termination a prominence is to be
noted on which we see the orifices of follicles seereting
sehbaceous matter. In the Monotremes there is a single
opening or Cloaca for the Genito-Urinary and Intestinal
Systems,



THE GASTRO-INTESTINE OF ECHIDNA
(ECHIDNA ACULEATA).

Whilst in the Platypus the Stomach can be regarded
as a specialized epithelial diverticulun lying in the left
hypochondrium, in the Echidna it is a much larger strue-
ture, showing histologically the Mammalian glandular
character. It is placed in the left hypochondriac and
epigastric regions, and the termination of the pylorus
usually corresponds to the ventral mesial plane. It is
somewhat rounded in shape, with the pylorus eoming off
abruptly from it. The length varies from 6 em. in a
female to 10 em. in a male, and with the greatest breadth
when empty of 4.5 em. to 8.5 em. Thus we see there is
not such a marked difference between length and breadth.
To the lesser curvature the gastro-hepatic omentum is
attached, behind which we find the spigelian lobe of the
liver. The length between oesophagus and pylorus
varies from 4-7 em.  To the greater eurvature is attached
a well developed usually fatty great omentum, in relation
with which we have the body and ventral right process
of the spleen. The greater curvature measures from
10 em. in a female to 16 em. in a male specimen. We fre-
quently see a small pouch to the left of the oesophagus,
reminding one of the pouches seen in Macropodidae, 1
have seen a second pouch developed on the great eurva-
ture in a large male Echidna, Though usually obliquely
placed the stomach may occupy an almost vertieal diree-
tion. The fundus of the stomach is usually attached to
Bl 10)
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ECHIDNA.

the diaphragm. The pylorie sphineter of this Monotreme
is characteristic, and is unlike that of the Platvpus or
any of the Marsupials. It is a firm elongated structure,
which mav be of uniform circumference or taper slightly
at the duodenal end. It begins and terminates abruptly.
[t varies in length from 2.5 em. in a female to 4 em. in a
male, and its ciremmference in a large male reached 3.5
cm. On examining the interior of the stomach in the
region of the fundus and great curvature the mucous
membrane is seen to be raised into transverse folds, giv-
ing this portion a coarse rugous character. Along the
lesser curve the folds are not so well defined, and run in
a longitudinal dirveetion. Towards the pylorus all the
folds assume a longitudinal direetion. The mucous mein-
brane at the commencement of the pylorus has a spicular
character, giving this part a somewhat horny feel. The
mucous of the pylorie sphineter is markedly rugous, due
to the presence of 7-8 longitudinal folds which stop
abruptly at the commencement of the duodenum, where
the mucous membrane has a finer spongyv granular char-
acter.

Duodenuwm.—There is a well-defined duodenal loop
which, however, is not so constant in charaeter as in the
Platypus. We recognise three portions—a first or aseend-
ing portion, descending, and a terminal or transverse pot-
tion. Owing to the dorsal fixation of the panecreas, there
18 less mobility of the duodenal loop, though it ean be
aiged off the liver and right kidney. The first part of
the duodenum varies from 2.5-5 em. long, and passes
from the pylorus to the viseeral surfaces of the right
cystic and right lateral lobes of the liver. It may pass
almost horizontally, inclining, however, slightly upwards,
or pass up and to the right, or it may be somewhat hent
upon itself, passing first down and to the right and then
up and to the right.

I
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FCHIDNA.

The descending duodenum is 3-3.5 cm. long, and
passes down ventral to the lobus caudatus and right
kidnev. It then inclines inwards and to the left for 1.5
¢m. behind the commencement of the mesentery and
proximal colon to the duodeno-intestinal flexure, where
it is continued on as small intestine. The Hexure is fixed
dorsally about the root of the mesentery and the panereas.
The important point is that compared with the Platypus
there is little more than a *‘tucking in’’ of the termina-
tion of the descending duodenum, reminding one of the
condition in the Virginian Opossum.  As showing the
variability of this region in the Echidna, in a large male
the first part of the duodenum passed out, downwards,
and outwards to the right again, ventral to but free from
liver, with a total length of 6 em. It then descended in
front of but free from caudate lobe of the liver and right
kidney for 3 em., and inwards ventral to the inferior vena
cava for 1.25 em. The ineluded pancereas was fixed dor-
sally however, the upper part being attached to the
caudate lobe. A membranous band mayv be traced from
the flexure to the mesocolon of the distal eolon, with a
small Tossa between this and the root of the mesentery.
This is In contrast to the Platypus, in which we have a
well-defined duodenal fold and fossa. The rule, however,
is that there is no duodenal fold or fossa in Echidna. The
bile duct enters the duodenum 1.75-3 em. from the elon-
gated rigid pvlorus.

The Small Intestine extends from the duodeno-
Jejunal flexure to the appendienlar region. It is thrown
into a series of loops and is mobile, heing suspended like
the proximal colon on the eommon mesentery, the width
of which equals 8-10 em. It measures 225-240 em. Com-
pared with the Platypus, there is a well marked defini-
tion at the appendicular region between the large and
small intestines, and internally we ean distinguish what

14



ECHIDNA.

Professor Keith refers to as caecal colon, into whieh the
small gut, and what I regard as a vermiform appendage
(when patent), separately open. The mueous membrane
of the duodenum and small gut is not coarse like the
colon, but has a finely granular character. The cireum-
ference of the small intestine is for the most part uniform
and varvies from 1.5 to 2,75 em. There is frequently a
slight inerease, both at its commencement and termina-
tiomn.

Vermiforie Appendage~—This lies 30-60 em. from
the termination of the large gut at the dorsumn of the eom-
mencement of the Vestibule, Its length varies from 1.5
to 3.5 em., but, compared with the caccum of the Platvpus,
a preat feature is variability as regards length, freedom,
mesentery and himen, In 35 per eent. the lumen is ineom-
plete, and the appendage could not be distended by com-
pression of the intestinal content. A trace of mesentery
may be noted at the root of the appendix, but all speci-
mens examined by me but one, which was free, were
adherent to the wall of the termination of the small intes-
tine, as in the Wombat, this varving from an adherency
at the commencement up to halt the length., In the speei-
men illustrated, which was 1.5 em. long and devoid of
mesentery, fully two-fifths arve incorporated with small
out, the remainder being only a slender rigid stem without
lumen.  In one specimen the appendage was the seat of
an inflammatory change, to which the omentum was
adherent, this giving us a hint, low down in the Mamma-
lian seale, as to a funetion of this structure. The exam-
ination of a typical histological section shows the musele
coats to be relatively small, though the inner cirenlar is
the larger, but the submucous tissue is largely replaced
by Ivmphoid tissue. This latter displaces also a consid-
erable amount of the mucous lavers, in the glands of which
columnar @oblet eells are seen.  The intestine on either

15



lieo-Carcar Recion 18 Ecuinsa ( External and Internal Views).

S Small Intestine, E Large Intestine, C Partly adherent Appendix.
The dotted areas are glandular.
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side is typical large and small mammalian gut, the appen-
dix having the charaeter of the large gut. The orifiee of
the appendix is slightly raised, and about it we see a series
of small glandular openings, in addition to several small
collections on both the large and small intestines in this
resion.,

Proximal Colon—The colon is fixed dorsally, about
the root of the mesentery-pancreas- and duodeno-intes-
tinal flexure, for a distance of 1.5-3 em. Ocecasionally the
lumen is narrower. No mesial fold is present, but fixa-
tion begins opposite the pylorus. The proximal or right
colon extends from the appendix to this fixed area. Like
the small intestine and appendix, it is swung on the eom-
mon mesentery, the width of whiech may reach 10 em.,
narrowing, however, at the commencement of the small
intestine and towards the fixed colon. It varies from
30-35 em. long, and lies ventral to the lower part of the
descending duodenum, off which it can be raised. Both
the proximal and distal colons are frequently distended
with dark, gritty, faecal material. The eciremmference
of the proximal eolon varies from 4-5 em. The fixed colon
marks then the distinetion between proximal and distal
colon, and corresponds to the junetion of the common
mesentery and mesocolon,

Distal C'olon.—This extends from the fixed colon to
the pelvis, and is eontinued to the dorsal part of the com-
mencement of the Vestibule as the Reetum, which is
immobile and descends at the back of the Pelvis. The
total length from above the duodeno-intestinal flexure to
vestibule varies from 13 em. in a large male specimen,
with the distal colon fixed dorsally to 28 em. in a specimen
with the distal colon movable. The degree of mobility of
the distal eolon varies; in one specimen it formed a freely
mobile omega loop, with its convexity to the left. The
mesocolon, on whieh it was swung, had a width of 5 em.,
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ECHIDNA.

and it was attached to the dorsal wall runming mesially
between the two kidneys for 4 em.  In relation to the left
aspect of the mesocolon was the lieno-mesocolie fold sup-
porting the left dorsal proeess of spleen, ending in the
nunmular process, which was 1.5 em. from the mesocolon.
This left splenie process was outside the lesser sac. In
two other male specimens there was less mobility.  No
omega loop was present, the colon passing almost verti-
cally down between the two kidneys, and the width of the
mesocolon in one was 2.25 em., and in the other 2 em. In
the large male specimen mentioned above, whose distal
colon and rectum measured only 13 cm., the distal eolon
was  fHixed dorsallv—there heing no mesocolon—and
descended on the left of the mid-line ventral to the inner
side of the left kidney. In this speeimen the testes were
also fixed dorsally, and in close relation to the left dorsal
aspect were found the kidney and eolon above, and
hetween the colon and left testes below was the lower
nununular process of the spleen also fixed to the colon.  In
the Echidna usually the body and right ventral process of
the spleen are in the lesser sac, i.e., on the great omentum
and the left dorsal process on the lieno-mesocolie fold, i.e.,
outside the lesser sac. Sometimes the body and both
processes of the spleen are in the lesser sae, which dips
down on the left of the eolon, the terminal nmmmular-like
process connected to the left process by a thin fibrous
strand being, however, outside the lesser sac. The pan-
creas curving along the upper edge of the distal colon is
not included in the lesser sae.  The eirenmference of the
distal colon varies. It equals about 3.5 cm., inereas-
ing, however, as the Pelvis is approached, where it may
reach 8 em.  Ina female speeimen the proximal colon was
15 em. in length, and the distal, 11 em., deseribing an
almost vertical eonrse to the pelvis with a width of meso-
colon of only 1.5 em. The ceirenmference of this proximal
14




ECHIDNA.

colon was 2 em., and at the pelvis the eireumlerence was
3 em.  The mucous membrane of the colon has a coarse
rugous character, owing to the presence of transverse and
longitudinal folds. I have seen the terminal 6 em. of the
small gut also rugous, but not so markedly. In one speei-
men, where the appendix though free was devoid of
mesentery and measured 2.5 em. long, at a distance of 12
cim. proximal to this, a small divertienlum, 1 em. long, was
noted simulating a second caeeum,.



SUSPENSORY PERITONEAL FOLDS IN MONOTREMES
AND MARSUPIALS.

In a study of peritoneum of the members of the
two orders Monotremata and Marsupialia, three primary
folds are noted which are traced in varying degree
throughout the Mammalia, and play an important part
in the fixation of intestine, spleen and panereas, whieh is
co-adjusted to the ereet posture. These are:—

1. Mesial Fold, well marked in Koala, and connect-
ing the colon to the pylorie region. This corresponds to the
separation of the colon into right proximal, or mesen-
terie, and left, distal, primary, or mesocolic colon. As
showing its connection with the ventral mesentery, in
the Chameleon this fold is noted erossing the pylorus to
be continuous with the gastro-hepatic omentum or ventral
mesogaster. There is also evidenee of this in Maero-
podidae and Cheiroptera.

2. Left Lateral (lieno-mesocolie fold).—This is well
seen in the Platvpus. It passes from the shorter left pos-
terior process of the spleen to the left aspeet of the meso-
colon of the left colon. On this fold is suspended the left,
frequently the greater, part of the panereas.

3. Right Lateral (duodeno-mesocolic or duodenal
fold).—This is well developed in Koala and the common
Phalanger. Where we have a definite duodenal loop
developed, this fold passes from the ascending duodenum
to the right aspect of the mesocolon. Where the loop is
not developed, the right fine extremity of the fold corre-
sponds to the termination of the duodenum, i.e., a part
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SUSPENSORY PERITONEAL FOLDS

defined by an inequality of growth between the mesoduo-
denum and the common mesentery, as is well shown in the
Tasmanian Devil. Between the duodeno-intestinal flexure,
root of mesentery, and the upper margin of the fold is the
primary duodenal fossa, whiech can be demonstrated
through the Mammalia up to Platyrrhini,

1. Mesial Fold—From the selection point of view,
this fold is of prime importance in colon development.
Proximity of the eolon to the pyvlorus is associated with
colon development to the right, i.c., on the mesentery.
Failure of this proximity, i.e., poor development or
absenece of the band, is associated with small development
of eolon to the right. The extremes in Marsupialia are
the Koala and the Carnivorons Dasvures, and throughout
the Mammalia varyving intermediate grades are seen. The
right colon—Ilike the mesial hepatie lobe—is the experi-
mental colon. Here we find large and small ecweca-
appendices—coils—and loops.  The somewhat compli-
cated right colon of Rodents is simplified in the Lemu-
roidea, and the human type appears in the Platyrrhines.
[n the Tasmanian Devil there is no development of the
colon on the mesentery, but at the junetion of the small
intestine and the colon (left, mesocolic) some direct
branches are traced from the right vagus to the gut. Fur-
thermore, there is evidence in Mammalia of a direct
branch or branches of the right vagus to the colon on the
right of the pylorie relation, i.c., corresponding to the
division into right and left eolons. It is interesting to
note, as seen in Lemuroidea, Platvrrhines, Catarrhines,
and great Anthropoids, that the fixation of the right
colon, i.e,, shortening and dorsal fixation of its common
mesentery, takes place from above downwards, i.e., begins
at the mesial attachment,

The selection sequences from the “human?’ point of
view would he expressed as follows :—
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SUSPENSORY PERITONEAL FOLDS

(1) Presence of a Mesial Fold causing approxima-
tion of the commeneement of the left, distal,
or mesocolie colon to the pylorie region,

(2) Associated with this a good development of
colon to right, on the common mesentery.

(3) The coils and loops seen in Rodentia and Lemu-
roidea are used as Nature’s means for short-
ening the colon,

(4) Definite shortening and simplifieation precede
fixation essential for the ereet attitude.

(5 Fixation dorsally of the right colon, and so
inerease of the base of Mesentery cominences
from the Mesial Fold, t.e., above downwards.

2. Left Lateral Fold—The importance of this fold
is in connection with the fixation of the colon in the
splenic region. My explanation of its origin is that it is

a pari-passu development with the spleen and the great

omentum (¢f. platypus), the spleen originally having,

as in certain Reptilia, lain obliquely in dorsal mesogaster
and mesocolon.  In others the spleen involves mesogaster
only, and suech a spleen would not be associated with the

development of this process, as in Koala. On this process”

diffuses the left part of the pancreas (below the level of
the lesser sac). For selection purposes it would not be
advantageons for the pancreas to be included in the lesser
sae. It would not then easily econform to the abdominal
law of dorsal fixation of =olids. As evolution proceeds,
the upper part of the great omentum (gastro-splenie)
shortens inelining spleen dorsally. Pancreas also
approaches the dorsum, and the result is shortening of the
fold and adhesion to the kidney (lieno-renal), first to the
lower pole, then the upper. The fold was originally free
of kidneyv and dorsal wall. Thus we have proximal the
spleen, panereas, colon, kidneyv, and adrenal, and grades
are seen in Platyvpns, Opossum, Wombat, and Anthro-
23



SUSPENSORY PERITONEAL FOLDS

poids. The fixation of the left colon is now further aided
by secondary inclusion of the gut and its mesocolon—
between pylorus and spleen—by the great omentum ; and
grades of this can be seen in Kangaroo, Platyrrhines,
Catarrhines, and Anthropoids Thus the mesial band is
of further importance, as this ineclusion begins on the
right, and it is noticeable also that the fixation of the
“descending”’ colon begins at the splenic region and
extends downwards,

3. Duodenal or Right Lateral Fold—The important
question in connection with this fold is what part does it
take—if anv—in producing duodenal shape? If we
regard this band and the so-called Treitz’s fold as pro-
ducing shape, then we assume that they dominate fune-
tion. The peculiar shape of the duodenum is the result of
funetion foree, not traction foree. Shape is response to
a need. In the Chameleon we have evidence of duodenal
shape. At this early period the duodenum becomes
defined as a distinet intestinal segment. There is a dis-
tinet tucking in, representing loop commencement.  Yet
no membrane is present traceable to the mesocolon, so that
the point of view of a band between the two acting as a
traction foree is out of the question. At this early period
there is an inequality of growth—a failure to develop of
the dorsal mesentery for the commencement as compared
with that for the rest of the small intestine. Apart from
gut specialisation, this inequality of growth is influenced
alzo by growth of panereas, spleen, and great omentum.
The result of this inequality of development in the dorsal
mesentery 1s to produee a loop or hend in the intestines at
the junction of the mesenteries, i.e., mesoduodenum and
common mesentery. Owing to the presence of the mesial
fold, i.c., the pyloric relation of the beginning of the left
colon, the mesentery of the small intestine is ab initio
ventral to the mesoduodenum, and further development of
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the duodenum would be to the left and dorsal to the com-
mon mesentery.  As is seen throughout the Mammalia,
this development does take place, and the result is an
adhesion between the duodenum and the mesocolon of the
left or primitive colon. From this adhesion the duodenal
fold so characteristic of the Mammalia up to the Platyrr-
hini develops. Pancreatic development is only a minor
factor in helping duodenal shape.  Futhermore, through-
out the Mammalia the junetion of the duodenum and
small intestine is an important nerve-control arvea reeeiv-
ing direet branches from the right vagus, and also mixed
branches of the vagus and syvmpathetic; and one sees the
advantage of the position of the flexure in Man, sinee it
lies dorsally near the origin of the superior mesenterie
vessels.  Mechanieal factors probably play a part in its
good development in Koala, where we have a large right
colon and eaccum swung on the mesentery and supported
at the pylorus. A minor and later funetion of the duode-
nal loop would be to form good attachment in the looping
and fixing of the right colon. So far I have failed to find
evidence of nerve-carrving funetion of this band, and
only in the Bandicoot, where it is continuous with the
left lateral fold in front of colon, is there a suggestion that
the band is not adaptive but ancestral. It can be stated
that the nearer we approach the single Mesentery type
seen in the Tasmanian Devil and Ant-cater the less defined
bhecomes the duodenal fold. In the latter it is absent, and
in the comparatively simple gut of the Virginian Opos-
sum, by dividing the elongate lax mesial fold and
stretehing the duodenal fold we get practically the primi-
tive condition of the Ant-eater,

To sum up, duodenal shape is a response to funetion,
and its specialisation is associated with the entrance of a
direct vagal branch or branches at its termination. This
entrance is a constant. The site of duet entranee is not,
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as is shown throughout the Marsupials; but it is always
proximal to the vagus relation. The fold is not an anees-
tral peritoneal fold, but a secondary one and result of
adliesion (Zveosis). It is seen throughout the Mammalia
up to Platyrrhini, is the “primary’” duodenal fold, and
is associated with the *primary’’ duodenal fossa. With
the dorsal fixation of the duodenum from peritoneal
adhesions, associated with fixation of right eolon and its
mesentery, and especially panereas, neither fossa nor fold
is seen in Catarrhini nor Orang,

From the comparative point of view the human-gut
segments can be regarded as follows :—

1. Duodenum, pylorie sphineter to duodenal-jejunumm
flexure, where we have direct vagal eontrol,

2. Smwall Intestine.  Duodenal-jejunum flexure to ter-
mination of ileum, where we have the valve
and also vagus and vago-syinpathetie control.

3. From ileo-caecal valve to large gnt, opposite the

pylorie region of the stomach, practieally cor-
responding to the entrance of direet wvagal
branches, is right, proximal, or mesenterie
colon.  This ineludes eaecum, appendix,

[

aseending eolon™ and **hepatie flexure.”

4. Colon to the left of that, ¢.c., from pylorus to pel-
vis, 18 left, distal, or mesocolie eolon, This in-
cludes “*transverse colon,” “*splenie flexure,”
*descending colon,” and **sigmoid’” (iliae and
pelvie colons),

My researches have failed to discover throughout the
mammalia up to great anthropoids the presence of the
so-called Jackson’s membrane, I ane’s band, and Treitz’s
band. So that in my opinion these can be regarded as
adaptive bhands—associated in Man with the ereet posture.
cl 26



THE GASTRO-INTESTINE IN MACROPUS
(KANGAROOS AND WALLABIES).

Although the Oesoplagus in the Koala and Wombat
terminates in the Stomach almost as soon as it has pierced
the diaphragm, in the Kangaroo, on the contrary, it
traverses the abdomen for a distance of 10-12 em. before
reaching the stomach.  Its termination lies 12-15 em.
from the left or eul-de-sae extremity of the stomach, and
from the pylorus, r.e., the length of the lesser curvature
the distanee is about 35-45 em. When we open the abdo-
men ventrally the abdominal oesophagus is not seen, being
hidden by the left portion of the stomach at the dorso-
inner part of which it is found. It lies in the lesser sac
behind the lesser omentum with the lobus spigelii, lving in
a eroove on the left surface of the latter.

Stomach.—After a feeding, the stomach is found to
occupy almost every area of the abdominal eavity. The
left extremity is usually bifid, presenting two somewhat
rounded cul-de-sacs, but in smaller varieties, as the Wal-
laby, only a single one is noted. From the lower epi-
gastrie, or the mid-abdominal region, the stomach is
traced up and to the left to the left hvpochondrinm,
deseends through the left lnmbar region, to the left iliae
region, then forming a ]uu]r o1 bend, 1t 15 traced np to the
right hypochondrinm, and passes down and back on the
right of the spine to terminate in the duodenum. When
seen in stfu, the stomaeh may be deseribed as a V-shaped
structure, consisting of a large left and smaller right
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STOMACH oF KANGAROO,

M Abdominal Oesophagus, 5 Spleen, E Non-sacculated [esser
Curve, H Common Bile Duet, T Dinodenum.
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KANGAROOS AND WALLABIES.

portion. The left division consists of two portions,
owing to the curving down and to right of the left or
cardiac extremity, with its single or double cul-de-saes.
Similarly two portions of the right division may be recog-
nised, owing to the faet that the non-saceulated pylorie
portion curves downwards to terminate in the pylorus.
Compared with other members of the Marsupial order,
the stomach of the Macropod is relatively enormous in
size, and no doubt the V-shape is an accommodation
effect. Sacculation is a characteristic feature of the
organ due to the presence of three longitudinal musele
bands, about .5 em. wide; one of these, the least distinet,
is traced along the greater curvature of the stomach at
the attachment of the greater omentum, and the other
two are traced, one on the dorsal and the other on the
ventral surfaces from the base of the ventral cul-de-sae
on the left extremity. The portion between these two
latter bands eonstitutes the lesser eurvature arvea, and is
non-saceulated. These bands are not eontinued to the
right extremity of the organ, and usually end at the
junetion of the upper and middle thirds of the right por-
tion, with the result that the bend or upper extremity of
the right eastrie division is free from saceulation. This
portion may be regarded as the pyvlorie portion of the
stomach, and is related to the viseeral surfaces of the
right mesial and right lateral lobes of the liver, while
the summit of the left division is related to the visceral
surface of the left lateral lobe. In Maeropus Gig. the
stomach may reach a total length of 100 em. TIn a
Macropus Gig. measured in situ, the inner portion of the
left division of the stomach (with the cul-de-sacs),
measured 12 em., and was connected to the body by a fold
of peritonenm, which ineluded the dorsal cul-de-sae, the
ventral cul-de-sac being free. The remaining part of
the left division, t.e., from the summit to the apex or bend
29
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KANGAROOS AND WALLABIES.

(corresponding to the right limitation of the spleen)
measured 35 em. From here to the top of the right divi-
sion measured 17 em., of which the proximal 12 was sac-
culated, and the distal 5 em. non-saceulated. From the
summit of the right division to the pylorus, also non-
sacculated, was 7 ein. The right pylorie or non-saceulated
portion of the stomach is usually separated by a constrie-
tion or depression externally from the saceulated part,
and where the greatest circamference of the non-saceu-
lated portion was 17 em., that of the saeculated was 26
em., the measurement in a voung Wallaby being respee-
tively 7.5 em. and 15 em. In the latter specimen, the non-
saceulated portion (including the right portion of the
left division, 6 em.) measured 35 em., and the non-sacen-
lated portion 10 em. In a large Wallaby I found the
right part of the left division forming a narrow depen-
dent cul-de-sae, about 13 em. long and free, except at its
upper portion, A simple division of the stomach then is
into two portions, viz., a left, larger, cardiac sacculated
portion, and a smaller, right, non-sacculated portion. The
former consists of the two portions of the left division,
imcluding the oesophageal orifice and cul-de-saes, and the
lower two-thirds of the ascending portion of the right
division (when scen in situ) ; and the latter would inelude
the remainder of the stomach as far as the pvlorie
sphineter. Attached along the greater enrvature is the
egreat or gastro-colie omentum, and to the lesser eurvature
the lesser or gastro-hepatie omentum, whose left limita-
tion is the oesophagus, Owing to the length of the oeso-
phagus, and consequently of the lesser omentum, the
stomach of the Macropod ig laxer than that of the other
Marsupials. The pylorie sphineter or knob, which is
related to the viseeral surface of the lower part of the
right hepatie lobe, measures 4.5 em. long, with a eireum-
ference of 8-9 em. The walls may equal .5 em. in thick-
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STOMACH IN SITU, KANGAROO.

H Heart and Lungs, DD Diaphragm, L Liver, 5 Stomach, C Caecam,
T Small Intestine, I£ [leo-Caecal junction, A Attached Colon.
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KANGAROOS AND WALLABIES.

ness. The interior of this portion is rugous, due to the
presence of irregular longitudinal folds. On opening
the stomach, three distinet arcas of muceous membrane
may be defined. Arvound the oesophageal opening the
lining membrane is seen to be of a coarse, rugous char-
acter. It is epithelial and continuous with that of the
gullet. This is mainly confined to the non-saceulated
lesser eurvature region, extending dorsally and ventrally
between the dorsal and ventral longitudinal musele bands,
though not absolutely limited by these. Neither dorsally
nor ventrally does it reach the greater ecurvature below,
To the left of the oesophagus, it extends to the dorsal,
but not to the ventral pouch or cul-de-sae.  Oceasionally
I have seen an insulated epithelial pateh on the left sae-
culated portion of the stomaeh. To the right of the oeso-
phagus in Macropus Gig. it extends for about 7-8 em., and
usually ends abruptly and often with a defined ridge.
I'ts termination practically corresponds to the commence-
ment of the pylorie or non-sacculated portion of the
stomach., The mucous membrane of the saceulated por-
tion of the stomach, though smooth, is c¢haracterised by
the presence of folds and sacenlation. This is a glandular
seereting area. The right or pyvlorie non-saceulated por-
tion has its mucous lining smoother than that of the rest
of the stomaech, though Owen says it may be finely corru-
gated. It is glandular, and is eharacterised by the pre-
senee of a rounded pateh, 2.5-3 em. across, paler than
the rest, smooth, but firm. This corresponds to the
summit of the right division of the stomach, and here
peptie glands are found. In connection with the lining
membrane of the sacculated portion of the stomach
Ivmmphoid elevations are noted. These are not found in
the pylorie or non-saceulated portion.
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DuopeNUsM 1x MAcROPUS,

S Right extzomity of Stomach, R Pyloric Sphincter, 15 Dilated com-
mencesnent  of  Duodenum. 17 Duodenum, F o Duod-Intest.
Flexure, ' Pancreas, H Bile Duct.
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KANGAROOS AND WALLABIES,

Duodenwm.—This forms a somewhat V-shaped loop,
ventral to the right psoas, liver, and kidney, so that a
descending and ascending portion may be recognised. It
is dilated for 1 em. at its commencement, and the interior
of this portion has an irregular rugous appearance,
owing to the presence of glandular projections. Either
the ascending or descending portion mayv be the longer,
though ocecasionally in the Wallaby the two stems may
he about equal in length. In the Kangaroo the descend-
ing stem varies from 5.5-8 em., and the aseending pole
7-9 em. The eireunmference of the ascending is less than
that of the descending stem, and in a Kangaroo the
width of the deseending stem, collapsed, was 1.75 em.,
and that of the aseending 1 em. In a voung Wallaby,
the descending stem of the duodeum was 3.5 em. long,
and that of the ascending 6 em,  In a Tasmanian Wal-
laby, the measurements were 4.5 em. and 6 ¢, In a large
adult Wallaby 1 found the dilatation of the commence-
ment of the duodenum was more marked than in the Kan-
garoo, and was nearly three times the cirenmference of the
rest. There was a tendeney to twist at the loop, so that
the aseending stem passed ventral to the descending
stem.  The desceending limb measured 6 em., and the as-
cending 8 em. The pipe stemmed common bile duet
enters the aseending duodenum about its middle.  The
opening is charaeterised by a slight papillary elevation,
and is guarded by a sphineter. It lies in Maecropus Gig.
about 12-14 em. from the pyvlorie sphineter, and about
7-10 em. in Macropus Ualab, It may terminate close to
the duod-intest flexure, and in a large Kangaroo |1
found it only 1.5 em. distant. The aseending duodenum
does not eross the mid-line. The duod-intest. flexure
lies ventral to the dorsal wall, and is somewhat fixed. It
lies behind the stomach, and is best seen by raising that
organ.  Though practieally on a similar ventradorsal
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[=rErior oF DuobpExal Reciox 1y Kaxcaroo,

S Right Extremity of Stomach, R Pyioric Sphincter, E Dilated com
mencement of Duodenum with Glands, D Duodenum, F Duod-
Intest. Flexure, H Entrance of Comimon Bile Duct.
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plane to the “fixed’” c¢olon, it lies 5 em. dorsal to it. The
duodenal loop is free—being provided with a mesoduo-
denum, and can be raised from the right psoas and
Kidney. It is not so mobile in the Wallaby as in the
iangaroo. Ventral to the lower part of the loop we have
the right or proximal colon, and the root of the mesen-
tery, and in relation to the meso-duodenum, within the
loop, the right portion of the panereas is noted. There
is a well defined duodenal or right lateral fold conneet-
ing the ascending duodenum and the mesocolon of the
left or distal colon. It is narrow above, but wider or
more oblique below, where its width may reach 3 em., and
it may extend caudally almost to the pelvis. The finger
can be passed behind the lower margin of the fold.
Between the duod-intest flexure, the root of the mesen-
tery and the upper part of the fold is a small but well
defined duodenal fossa.

Small Tntestine—This is extensive and bunched into
convolutions, It is swung on the latively narrow com-
mon mesentery, the greatest width of which varies from
16-18 em. This Intestine may reach 600 ¢, in length, and
it has a somewhat uniform cireumference of 4-5 em. At
its termination it lies obliquely parallel with the eaecmn
before entering the laree gut. In a Tasmanian Wallaby,
| found the distal half greater in eirenmference than the
proximal, and darker in eolour,

Cacewm.—The maeropod has a well defined eaceum
mueh larger, however, in the Kangaroo than in the Wal-
laby. The caceum in the Kangaroo varies from 25-35 em.
in length, and the ciremmference when moderately dis-
tended is 8-10 em. In the Wallaby the ceaccum varies
from T-12 em. long, and the average maximum cireums-
ferenee is about 7 em.  Great variability is the character-
istie feature of the caeeal region of the Wallaby however.
Thus I have seen the eacenm resembling in character
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KANGAROOS AND WALLABIES,

that of the human foetus. 1t measured 4.3 e, long; the
width of the proximal third was 1.25 em., and of the distal
two-thirds only .6 em. In another the width was 3 em.,
and length 5 em.  In two others the length was about
11 cm., but while the width of one at the tip and base
were 2 em. and 3 em. respectively, in the other the
measurements were 1.5 at the base and at the extremity
2.5 em.  The caccum is provided with a special mesen-
tery, which extends between it and the lower border of
the termination of the ileum in the Wallaby ravely ex-
tending to the end of the eaecmm, but in the Kangaroo
traceable, though greatly narvrowed, to the extremity.
In a Kangaroo, however, 1 have seen its only trace for
the distal 7 em. was a fine shred of membrane. 1 have
seen the terminal 2 em. in both the Kangaroo and Wal-
laby devoid of mesentery and quite free. In two Walla-
bies, whose eaceal length was 10 em., the mesentery
extended 3.75 em. along the ilenm and 3.75 along
the cacenm. In a typieal specimen from a Kan-
garoo measuring 26 em. long  the greatest width
of the mesentery  between the caecum and  ileum
was 6.9 e, It was traceable to the end of the caeeum,
though greatly narrowed. Its attachment to the ilenmn
was onlv 9 em., and its free edge was concave. In a
speciinen of Macropus major, three faint longitudinal
hands were deteeted on the eaecum, but approaching
the ileo-caceal junetion only two were present, which
were continued on to the colon — one for 12 em.., and
the other for about 40 em. It is not usual to trace
these bands to the distal or left eolon,  They are sub-
Jeet to great variation, and on a Wallaby’s eaecum 10
cm. long no bands were deteeted.  Three distinet tvpes
of 1leo-caecal orifice mayv be met with. It mav be a
transverse slit 1.5 em. long, gunarded by two lips or
valves (proximal and distal), which ecoalesce at each
39
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KANGAROOS AND WALLABIES.

extremity, and are continued as distinet retinacula for
a short distance round the lumen. On the other hand, the
aperture may be more rounded, the edges not being so
defined, and no retinacula present: or we may have,
as was present in an adult female Wallaby, a somewhat
rounded sphineterie projection into the large gut of .5
cm., with ill-defined retinacula resembling somewhat the
orifice in Koala. In macropus, vessels on a fine fold may
be traced across the dorsal aspeet of the termination of
the ileum from the commmon mesentery to the mesentery
of the caeemm.

Colon.—The important feature of the colon, whose
total length may reach 200 em. in Maerop Gig. is its bind-
ing down, t.c., relative fixidity, at the pyvlorie region and
adjacent great curvature of the stomach, the arrange-
ment of which is at first diffieult to understand. The
pylorie sphineter indieates the separation of the colon
into two portions, riz,, right proximal, short, but wide
mesenterie colon, and the left, distal, or mesocolie eolon.
[t is interesting to note the presence of a band 2-2.5 em.
broad, which passes aeross the thickened pyvlorie sphine-
ter of the stomaech from the rieght of the lesser to the
right of the greater omentum. This band, though
adherent slightly to the pyvlorus, forms a eontinuity
between the colon at the pyvlorus, and the lesser omen-
tum. It is analogous to folds seen in the chameleon and in
the bat (Cheiroptera), and is part of the ventral meso-
gaster. In a male adult Kangaroo, ascending from the
tleo-caecal valve, which was proximal to the lower part
of duodenal loop, the first 4 em. of right or proximal
colon was moebile, being swung on the common mesentery,
the transverse measurement of which hetween colon and
small gut was only 10 em. This portion of colon lay
ventral to the duodenal loop, from which it eould be
raised. It was eclosely applied at the pvlorus, and the
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KANGAROOS AND WALLABIES.

distance between may be only 1.5 em.  This was followed
by a ecomparatively fixed portion of eolon (proximal por-
tion of distal or left colon), 13-15 em. long, really on
the mesoeolon, but closely related to the greater eurva-
ture of the stomach, owing to the fact that it and its
mesocolon have been ineluded in the great omentum.
This is the contrast to the Koala, and obviously is asso-
ciated with the ereet attitude of the macropod. The rela-
tionship is to the greater eurvature of the right division
of the stomach, i.e., non-saceulated, and portion of the
sacceulated parts, but I have never seen it extending in the
Kangaroo to the left as far as the apex of the V, though
almost reaching that part in an adult Wallaby. On the
right, i.e., near the pylorie sphineter, the distance
between the eolon and the great eurve was 2 em., on the
left T em., and between the two 3 emn. The eolon is nearer
the great eurve in Wallaby than in Kangarco. In this
specimen the separation of mesocolon from great omen-
tum was gradual. In another kangaroo the whole attach-
ment, i.e., inclusion by grcat omentum, equalled 20 cm.,
and of this 12 em. was related to the great eurve of the
non-sacceulated portion of the stomach. In another the
distanee between colon and great enrvature on the right
was 5.0 e, and on the left 4.5 em., i.e., nearly uniforin all
along, so that the separation of mesocolon from great
omentum was more rapid. Thus we see there is a eloser
attachment of the colon on the right than on the left. In
the male Kangaroo deseribed above, the width of the right
colon when empty was 2 em.——1.5 at the greater eurva-
ture—and on the mesocolon 1 em. In another the width
of the right colon when collapsed was 7 em., and the left
colon only 3 em. Thus we see that the right colon is
wide and the left comparatively narrow. In the Kangaroo
whose caecum was 35 em. long the right free colon was
10 em. long, and width 5 em., the attachment at pylorus
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KANGAROOS AND WALLABIES.

and great curve was 17 em., and the greatest width 2.5 em.,
while the width of the left colon was 2.5 em. In another
22 em. of left colon was included in the lesser sac. In
a series of Wallabies 1 found the measurements were as
follows :-—

Right Free Colon on Mesentery . 6 em., width 4.5 em.
" o .10 em., , 45 cm.
: T . 45em.,, ,, 4 ¢I11.

Attached Colon at Great Curve . 14 em., ., 2.5 cm.
i - 14 em., ,, 2.20 cm.
W i 11 em.. , 20 cm.

The width of the left mesocolic eolon was about 1 em.

In a Tasmanian Wallaby, while the length of the
right free colon was 8 em, and width 3.75 em., the width
at the attachment was only 1.75 em., and 10 em. from the
pvloric sphineter sevbala were noted in the eolon. The
lesser sae, t.e., great omentum, extends on the right to
the pylorie sphineter.  We frequently see a peritoneal
adhesion or band from the dextral margin of the right
free colon to the descending duodenum, even as far as
its lower third; and in a foetus I have seen a peritoneal
band connecting the right colon to the whole of the
descending duodenal. Here Nature gives us an indieation
of her method of dorsal fixation of the eolon. The mesen-
tery, though shortened, is not dorsally fixed, i.e., the base
or dorsal attachment 1s not lengthened, and further, the
mesoduodemnn is present,

Left Colon.—This begins at the pylorie sphineter,
and, as state above, is at first inelnded in the lesser sae,
i.0., great omentum. Leaving the great omentum, it is
seen to be swung freely on the mesoeolon, the greatest
width of which mav equal 7-12 em., This is attached
dorsallv for about 10 em. between the two psoas museles
and the kidnevs, and gradually disappears into the
pelvis.  The colon is looped, and measures in the Kan-
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KANGAROOS AND WALLARBIES.

varoo 80-100 ¢m., and in the Wallaby about 46 em.  As
showing the method of inelusion of distal colon by the
great omentum, a peritoneal band may be noted passing
from the left of this structure to the commencement of
the distal colon swung on the mesocolon.  Soft seybalous
formation mav be noted near the commiencement of the
distal colon swung free on the mesocolon.  The gut is
finally traced into the pelvis, passing not laterally, as in
Koala and Waombat, but mesially, and is more mobile than
15 the case in those Marvsupials. The reetum or pelvie
portion has its proper sphineterie termination, sur-
rounded with the genital outlet, by the common sphine-
ter. The Large Entestine may be thus summed wp. There
is a well defined freelv mobile eaccum. This is followed by
a mobile wide but short right or proximal colon swung
on the mesentery extending as far as the pylorus, to
which the colon is elosely applied, and frequently con-
nected by a band or bands to the descending duodenum
The left or distal colon begins at the pylorie sphineter,
It is narrower, though longer than the proximal portion,
and at first is related to the great eurve of the stomach,
bheing with its mesocolon included in the lesser sae, i.e.,
ereat omentum. Leaving the omentum, it is traced into
the pelvis, being looped and swung freelv on a mesocolon,

Iuterior of the Large Intestine.—In the Kangaroo
the mucons membrane in both the eaccnm and colon is
comparatively smooth, presenting a fine network, and
patehes of Ivimphoid follicles are met with in the ileo-
caceal region, both in colon and cacenm:.  In the Wallaby
well defined raised longitudinal folds are met with in the
interior of the caccum.  Around the ileo-caecal orifice
the mueous membrane is smoother, but in the eolon longi-
tudinal folds are again seen, though at the stomach
attachment the folds, though still giving a marked rugouns
charaeter, may be more transverse.  Lymphoid patehes
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KANGAROOS AND WALLABIES.

are met with, especially near the ileo-caecal junection,
and more markedly in the Kangaroo than the Wallaby.

The contents of the caceum are usually in Macropus
(iig. of a green pultaceous character. These become less
fHuid as we proceed along the eolon. Soft seybala are
met with just beyvond the left of the omental relationship,
which become firmer as we approach the pelvis.



THE GASTRO-INTESTINE OF THE WOMBAT
(PHASCOLOMYS).

The Stomach of the Wombat may be deseribed as a
somewhat oval structure lving obliguely in the epigastric
and lett hyvpochondriae regions, and the oesophagus ter-
minates almost immediately on passing through the dia-
phragm.  After a feeding the stomach becomes more
rotund and extends to the right hypochondrium as well.
When collapsed the greatest length equals 12-15 em. and
width 7-8 cin,  In an old male Wombat shot when feeding
the lateral measurement was 20 e, and greatest width 12
em.  The lesser curvature is shorter in the Wombat than
in the Koala, and even in a large male may not measure
more than 3-4 em., whilst the great curve may reach 27
cm.  The distance of the oesophageal orifice from the
cardiac extremity is about 5 em. Along the lesser eur-
vature is attached the lesser omentum, and dependent
from the great eurvature is a well defined great omen-
tum.  On the dextral side of the oesophageal ovifice, and
extending along the lesser enrvature, there mav be felt
externally a thickening denoting the position of the gas-
trie gland characteristie also of the stomaeh of Koala and
the Beaver. On examining the interior of the stomach this
gland is seen to be slightly raised above the mucons mem-
brane, and is larger than in the Koala. About 24 orifices
are noted, and at the bottom of the main pits smaller
apenings are seen. It measures 3-4 em. long, and 1.5 em.
at widest part. Its pvlorie extremity is narrower than
the eardiac. The fundus or left portion of stomach is com-

50



THe STtoMaci 1x WoMBEAT,

. Oesophageal Orifice, K Gastric Gland, P
Pyloric Sphincter, 12 Duodenum.,

LEFOPNAGYS

BYLORC SERNETER

OFFENDING DIOD!
Frerp Couds & PourNEs

HOET or MESENTEORY.

SHUdD: INTES: FLEX!

BT FROM: COLN

LY BIATAL
foLon

MHESENTERY

MESENTERY

THE Gastro-IxrEsrinan Tract axp PErRrroxreal RELATIONS IN
WosMEAaT.

o]



WOMBA'T.

paratively thin walled, whilst the dextral portion is firmer
and the wall thicker, especially the narrow pylorie portion,
On examining the interior of the stomach the mucous
membrane of the eardiac extremity is smooth, but the re-
mainder is markedly rugous owing to the presence of
longitudinal and transverse ridges. In the small right
or pvloric portion, usually defined by an external depres-
sion or eonstriction, the rugous honeveombed condition
of the body takes on the character of parallel rdges, and
the wall may equal .5 em. in thickness. This is sncceeded
by the thinner walled duodenum, the thickness of which
mayv be only 1 mm. The pylorie valve is well defined,
and when the pylorie region is opened and the walls
divaricated, it forms a projeetion above the commence-
ment of the duodenum of about 3 mum. There is not that
distinetion into the right ascending or pylorie portion
of the stomach and the left cardiae portion seen, e.g., in
Koala and Tasmanian Devil, and in one specimen where
the lateral measurement was 14 em. and width 8 em., the
right narrow pvlorie portion was onlv 2 em. long and
2 em. across.  In some cases, so marked is the rugous
character of the interior, that the gastrie gland is
searcely diseernible,

Duodenwm.—There is a well-defined duodenal loop,
and four portions, as in the human duodenum, may be
recognized, viz, :—

First slightly dilated, direeted down and out for 2-3
¢,

Second or descending, 9-12 em.

Third or transverse, 1.5 e¢m,

Fourth or ascending, 3 cm.

It lies ventral to the right lobe of the liver and
right kidney, off which it may he raised. Owing to the
dorsal fixation of the panereas, which fills the loop, the
duodenum presents little independent mobility, being less
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WOMBAT.

mobile than in other Marsupials—i.e., it has a shorter
mesoduodenum, although 1 have not met any case of
actual adhesion of the descending duodenum to the liver
or the kiduey, as in Echidna. The lower portion of the
loop is free, and the bend corresponds to the lower pole
of the kidnevs. The ascending duodenum passes up,
and the left of the mid-line to the duod-intest. flexure,
where it is eontinued on to the sinall intestine. In rela-
tion with this portion, there is a right lateral or duodenal
fold conmecting it to the dorsal abdominal wall ventral
to the left psoas minor and near to the aftachment
of the mesocolon of the left or distal colon. This fold
1s transverse above, and equals .5-1 em. in width, while
helow the lower free margin is 2-2.5 em. in width, and
more oblique; but it rarely extends below the inferior
pole of the left kidney. Between the upper part of the
Fold the root of the mesentery — and the duodeno-
intestinal flexure a small pocket is noted—primary duo-
denal fossa. In one specimen with the duodenum more
fixed dorsally no duodenal fold could be demonstrated.
There may be no defined first portion of the duodenum,
and instead of a third of transverse portion the two
stems—descending and ascending—may form an angle
which oceasionally is acute. The lining membrane of the
duodenmmn is coarse rugous resembling somewhat that of
the stomach, This is traceable as far as the duet entrances.
After that the inner membrane takes on a finely striated
character.

The Common Bile Duet is traced on the right of the
gastro-hepatic omentum ventral with the portal vein,
to the inf. v. cava. It passes behind the pylorus and
commencement of the duodenum and deseends in the sub-
stance of the pancreas, from whieh it has to be dissected
—within the duodenal loop—to finally terminate in the
aseending limb of the duodenum lying nearer to the
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WOMBAT,

duod-intest. flexure than to the bend. It may even ter-
minate close to the fexure, At about 3-4 cm., from
its termination, the panecreatic duet comes into close re-
lation with it, becoming adherent to its wall, although
it can be separated vight down to the intestine, It finally
terminates with the common duet at the summit of a
well defined papilla in the interior of the duodenum,
which lies about 14-16 em. from the pyvlorie sphineter.
From this papilla a probe may be passed direetly into
the common or panereatic duet,

Swmall Intestines.—Thig varies from 130-170 cm. in
length. 1 have met with it 300 cm. long in a ** recent™ old
female specimen, and it may be even longer. It is swung
on the common mesentery, the width of whieh at its
widest part reaches 15-17 e, and is thrown into a series
of loops, though not so markedly as in Maeropus. The
interior presents a finely rugous charaeter owing to the
presence of fine transverse striations. As we approach the
Hleo-caecal valve the mueous membrane becomes more
rugous in character, the wall more rigid, and two or more
well defined pevers patehes are to be noted. The eireum-
ference varies from 5-6 ci. At its termination the small
intestine usually forms a right angle with the commence-
ment of the laree intestine.

Ieo-Caeeal Region and Appendir—The ileo-caecal
region is adjacent to the root of the mesentery, and it
may be regarded as a fixed part of the intestine. The
distance between this region and the attached eolon at
the pylorus is 6 em., while between it and the commence-
ment of the colon attachment to the deseending duo-
denum is only 2.5 e, so that tueked close together form
rhove downwards we have descending duodenum, at-
tached eolon, reot of mesentery, duod-intest. flexure
to the left and dorsal, then the ileo-caceal region. This
association I regard as being dominated by the right
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WOMBAT.

vagus nerve, and it is interesting to note that 1 have
been able to trace a direet branch of the vagus to
this region.  The commuencement of the colon is firm
walled and characterised by a puekering, produeing irre-
oular saceulation and depression.  Occasionally the pres-
ence of longitudinal bands may be noted, but the saceula-
tion I regard as dependent on the above relation.  The
intestinal traet of this Marsupial, like that of the Anthro-
poid Ape and Man, is characterized by the presence of a
true vermiform appendage, which has, however, reached
a more retrogressive stage than either. An average length
would be 4.5 em.

The elassical desceription of the human appendix by
Sir Frederick Treves still forms the basis for classiica-
tion. He recognised four tvpes. (a) Infantile, with
musele bands equi-distant; (b) ecaecum, more quad-
rilateral, appendix appearing between two bulging sae-
enli; (¢) apex turned to the left and dorsally, the base ot
the appendix being brought nearer the ileo-caeecal valve;
(d) sacenlus to the right relatively large, while that to
the left has disappeared—the root of the appendix ap-
pearing to spring almost from the ileo-eaceal junetion.
No anatomist has ever suggested that the relatively large
size of the right sacenlus was the result of some rever-
sion to a more bulky diet. These four variations become
intelligible—not mere statements of fact—if we recognize
that each represents a co-ordinated sequence of the other ;
each is part of a co-ordinate seheme in the evolution of
the appendix and no one variation ean be regarded as the
L] Lo

In 1902 Dr. Lonnberg advanced the opinion that if
the Wombat’s appendix were a true vermiform appen-
dage—i.e., the reduced blind end of a eaecuim—it ought to
have opened into the eaccum of which it was a part; “‘as
it does not, but opens with a guite independent opening
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WOMBAT,

of its own near that of the ilewm,’ he judged that the so-
called processus vermiformis of the Wombat represents a
rudiment of the whole eaecum, sinee it acquires a simi-
lar situation, opening into the colon in relation with the
ileo-caccal valve, A new eaceum becomes formed behind
the cacemm, the result of a bulge of the colon owing to
food alterations—uviz., reversion to a more bulky diet.
Apparently Lonmberg’s material was limited, as he tells
us, when discussing the colie saeculi, that he had worked
on two animals, and further, his deseription might equally
apply to the fourth variety of the human e¢aecum in
which, according to Deaver, the internal sacculus has
disappeared entirely, and the base of the appendix is
attached to the eaeccum dorsal to the receding angle
between the ilemin and the eaecum, the opening being
sometimes  in relation  with the ileo-caecal valve,
Furthermore, we have no evidenee that food alterations
presumably recent have occeurred. A reference to two
speimens showing a mesentery in which the lumen of the
appendix is patent, indicates the rotation taking place,
and shows the base of the appendix corresponding to the
true apex of the ecaecnum. In a specimen where the inter-
nal opening, which was not within the lips of the ileo-
caecal valve, has elosed, and the appendix is adherent to
the ilenm, not only has the left sacenlus disappeared, but
the right has atrophied almost up to the level of the ilenm.
The average human caecum, i.e., one approaching the
Fourth type, has a depth of about 6 cin. In the case of »
voung Orang-Utang, in the Hunterian Museum, the depth
of the caecum is 2.5 em. and the width 45 em. This
approaches the fourth type—the termination of the ileum
running obliquely through the intestinal wall being in
Juxiaposition to the appendicular orifice. An exanuiana-
tion of a series of twelve Vietorian Wombats showed that
the caeeal depth varied from 1 to 1.5 em. In two cases it
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WOMBAT.

was only 0.5 ¢, and in one case was actually on the ileal
level. In a latifrons, with a well-defined lumen, mesentery,
and appendix the pouch was 3 em. deep, and in another
( Mitchelli), with the appendix obviously the apex of the
caccum, the depth equalled 4 em. and the width 5 em. The
lumen of the appendicular eanal was incomplete in G4
per cent. of specimens.  After the twentieth year, 32 per
cent. of human appendices are obliterated.  The approxi-
mation of the base of the appendix towards the ileo-
caecal valve is quite in accordance with the evolutionary
trend of that organ. Lonnberg believes sueh a move-
ment took place. Yet he would not admit of the classifi-
cation of the Wombat with Man and Ape, because he
helieves a new caecumr has been formed, the rvesult of
supposed diet alteration. To favour that view from the
examination of a large number of specimens 1 have failed
to find evidenee that, apart from the formation of a new
caecum, even the right external saceunlus has enlarged.
On the contrary, there is abundant evidence of atrophy.,
Owen’s generalisation, that **the caecemim in the Wombat
is extremely short but wide; it is remarkable for being
provided with a vermiform appendage’™ must be still
accepted. By a study of the vermiform appendix in
the Wombat Nature offers us the c¢lue to the mode of dis-
appearance of that structure in Man, sinece we can trace
it from the fourth human type to complete disappearance.
[t may be found as in Phascolomys latifrons quite inde-
pendent of the ilenm with a well defined mesentery, or
the mesentery may be only partial, and the base be in
relation with the termination of the ileum, or the mesen-
tery be altogether absent and the appendix finally
becomes incorporated into the wall of the ileum, and the
various grades of this may be seen; and in one specimen
no appendix was present-—the only strueture being a firm
knob on a shred of mesentery, In none of the specimens
G0



WOMBAT,

I have examined was there evidenee of any inflammation.
Thus a complete co-ordinated sequence in Man and the
Wombat from the foetal or infantile type of eaecum to
one showing complete disappearance of the appendix is
clearly demonstrated. Glandular patehes are noted in
the ileo-¢aecal region on both the large and small intes-
tinal aspects. Two varieties of the ileo-caecal valve may
be noted. 1f we open the ileo-caceal region from the
colic side and examine the interior with the mesentrie
edge of the gut dependent, i.e., the appendicular edge of
the ilewm uppermost, the ileal orifice is seen to be slit-
like and formed by two well defined musenlo-glandular
folds. These may project from the surface for a distanee
of 1-1.25 em., but this is less marked towards the mesen-
teric edge of the gut. The slit-like interval may measure
2 em., and at the upper part where the development of
folds is most marked is the depression corresponding to
the orifice of the appendix when the hnmen 1s partially,
or completely patent, A distinet septuimn exists between
the orifice of the appendix and that of the ilenm. The
arrangement is comparable to that of the human female
external genitalia—the appendicular orifice correspond-
ing to the urethra and the lower to that of the vagina.
[n one specimen I found the valve was a tongue-like
process, somewhat curved at the free extremity placed
between the ilemm and eaecum. From the attached to
free edge equalled 1.5 em., and laterally well defined frae-
nulae were noted. In this specimen, though there was a
partial appendicular eapal, the opening was non-patent.
Proximal or Right Colon—This portion of large
intestine extends from the eaecum to the attachment at
the pyvlorus (mesial fold). It is attached to the first and
descending portions of the duodenum, and its proximal
5 em. may be regarded as fixed like the ileo-caecal region,
Apart from these *‘fixed” portions, the proximal eolon
Gl
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WOMBAT,

is freely mobile and swung like the small intestine on
the common mesentery. It measures in an adult about
175-220 ¢m. For about the first 25 c¢m. the wall is firmn,
rigid, and irregularly sacculated, and the mucons mem-
brane is rugous, due to the presence of fine transverse
folds.  The lining membrane of the greater part of the
proximal colon is, however, smooth. The average eir-
cumference of this portion may reach 10 em., and the
oreatest width of the mesentery may reach 22 cm.
Towards its termination the right colon passes ventral
to the loop of the duodenum, pancreas, and mesoduo-
denum, and beeomes closely applied to the descending and
first portion of the duodenum, as well as to the pylorus.
The length of this attached portion of the colon varies
from 12-15 em. The attachment is usually so elose to the
duodenmn that no membrane ean be detected hetween
the two; but sometimes a slight interval may be noted.
[t 18 interesting to note the presence of one, usually two,
pouches on the colon at this attachment. These I regard
as mechanical and not funetional in origin. The eireum-
ference of the intestine here may reach 20 em., and the
pouches measure in greatest length 6 em., and in
greatest width 5 em.  Oeccasionally a contracted portion
may be met with before the pouches are reached, Fre-
quently, however, the cireumference of the colon is
imereased on each side of the pouches so that a greatly
enlarged portion may be noted reaching nearly 30 em., in
leneth.

Left or Distal Colon. — This extends from the
pyvlorus to the pelvis, and is continued as rectum along
the left wall of the pelvis to its termination. It measures,
including rectum, about 230-300 em., and apart from
the reetal portion, which is closely related to the left
pelvie wall, is swung freely on the mesocolon or colie
mesentery, the greatest width of which may equal 25 em.,
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so that it is laxer than the proximal colon; the dorsal
length of the mesocolon is about 15 em.  For its proximal
two-fifths the circumference, like that of the right colon,
equals about 10 cmi., while the ecirecumference of the
remaining portion, whieh is more uniform and firmer
walled, with the mucous membrane more rugous, only
equals 2 em- Sevbala are noted 70 to 90 em. from the
termination, though 1 have seen these mueh nearer the
pylorie attachment. The anal termination of the Intes-
tine has its own sphineter, but this, as well as genital
outlet, 1s surrounded by the ecommon sphineter. It thus
conforms to the usual Marsupial charaecter, which is
reallv Monotrematons, A noted exeeption is the Tas-
manian Devil.



THE GASTRO-INTESTINAL TRACT IN KOALA
(PHASCOLARCTUS CINEREUS).

The Oesophagus in both the Wombat and Koala does
not traverse the abdomen as in Macropus, where it often
reaches 4-5 inches in length,

The Stomach might be deseribed as an elongated oval
body, and occupies in siiu a somewhat oblique position in
the epigastric and left hypochrondriac region, the
pylorie extremity looking ventrally, and the ecardiae
extremity being placed dorsally. The greater eurvature
having attached the great omentum and spleen looks
ventrally, and the lesser curvature, to which the lesser
or gastro-splenie omentum is attached, lies hidden dor-
sallv. When distended after a feeding, the stomach is
more routided in shape and oceupies a more horizontal
position. On removal of a stomaeh that has been fixed by
formalin, the organ is seen to present a somewhat looped
shape, the left stem of the loop, which is direeted down,
and to the right being the larger of the two, and containing
the fundus or cardiac extremity, the oesophageal open-
ing, and conglomerate gland—the right or pylorie portion
directed up and to the right being more vertieal, shorter,
and narrower.  In an average formalin hardened speci-
men the circumference of the left stem equalled 15 em.,
and the right 8 em., and in the same specimen the greatest
length of the stomach was 16 em. and the breadth 6 em.;
the greater curvature measuring 23 em., and the lesser
curvature 6 em-  In a specimen examined shortly after
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STOMACH AND DuopeExuvs 1n koala.

5 Spleen, K Oesophagus, H Pouch, W Site of Gastric Gland, R Site
of fold on interior between Pyvloric and Cardiac portion, C Posi
tion of Sphincter Pylorici, D Duodenum, T ‘Terminations of
Ducts, M Pancreatic Tissue and Mesoduodenum, F Duod-Intest.
Flexure, . Portion of Small Intestine.
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KOALA.

a feeding, the greater curvature was 30 em., and the
oreatest breadth 11 em. ; and the ciremmnference of the left
stem was 23 em. The oesophageal orifice usually lies 3-4
em. Trom the left or cardiae extremity.

In a voung specimen the lesser stem was 4 em. long,
and the larger left 10 em. In an adult, where the left stem
equalled 17 em. and right 5 em., the latter pole was narrow
with a rigid scirrhus-like feel. In two adults the right
stem in one was 6 em, long, and left 13; and in another
the right was 6, with a cirenmferencee of 10 em., and the
left was 17 cm., with a cirenmference of 25 cin.  In this
Marsupial, whose diet consists solely of Eucalyptus leaves,
it 1s to be expeeted that great varieties in shape and size
will be met with depending on the time elapsing after
feeding. A peritoneal fold is noted to the left of the lobus
spigelli, more developed in some specimens than in others,
attached below to the stomach in the lesser earvature
region, above to the left lobe of the liver, and dorsally to
the lesser omentum, with which it forms practically a
right angle. This fold corresponds externally to the june-
tions of the large left eardiae stem and the smaller right
pvloric stem. To the left of the oesophageal orifice a
pouch may be noted reminding one of the pouches seen
in Macropodidae, the stomach of the Kangaroo being pro-
vided with two, while in the Wallaby a single pouch only
is met with,

The Stomach of the Koala, like that of the Wombat, is
characterized by the presence of a glandular strueture—
gastrie gland —which forms a more distinet prominence
externally than that of Phascolomys, and lies along the
lesser curvature to the right of the oesophageal orifice,
but nearer that opening than the pylorie orvifice. 1t
measures 3 em. long and 2.5 em. wide. On opening the
stomach the gland is seen to be more defined from the
surronnding mueous membrane than in the case of the
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STOMACH AND DUODENTM 1N
KoaLa.

Spleen, H Pouch, K Oeso
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portion of Stomach P.P., S
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KOALA.

W ombat, and the openings number 20-25. 1t is important
to note that the simple chronie uleer in the human
stomach is met with about that situation. On the left of
the oesophageal orifice corresponding to the fundus the
mueous membrane presents a raised rugous appearance
due to the presence of distinet folds of membrane.  The
remainder of the mucous membrane of the stomach
presents a slightly roughened appearance and feel, due to
the presenee of fine longitudinal folds, which usually
terminate at a distinet transverse fold of mucous mem-
brane extending across the stomach, which serves to
distinguish the left eardiac stem from the vight pylorie,
where the muceous membrane is smooth in character.

About 3-4 em. from the pylorie opening the mueous
membrane begins to thicken, finally terminating in a dis-
tinct pyvlorie ring .15 em. broad.

Duwodenmwm. — This forms in Koala an almost V-
51151]1{'{1 [HHII. the ]H‘ll.‘{i]mll or f.ll'Hl'{'ml'lI];_*: arm of the IH!J]}
being longer than the distal or ascending arm. In a
recent specimen the proximal stem measured 15 eni., and
the distal 8 em., and in a formalin one the proximal was
6.5 em., and the distal 3 em.  In a yvoung specimen the
deseending stem measured 6 and the aseending 4 em.
The eommon bile duet and panereatic duct open indepen-
dently into the descending stem 4-5 em. from the pyvlorie
sphineter.  For its last 2 em. the panereatic duet dilates
into a sae 1 em. across.  Dorsal to this lies the common
duet in eloge relation to the sac wall,  On reaching the
wall of the duodenum the pancreatic dilatation narrows
and runs like the bile duet obliquely through the gut wall.
They open separately into the interior, a septum heing
between the two.  These openings may be noted at the
summit of a papillary projection, or this mayv be absent
and the openings only detected after the passage of fine
probes.  The duodenal loop is swung on a narrow meso-
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INTERMAL VIEW OF ST0MACH., KOALA,

K Oesophageal termination, B Fundus, M Orifices of Gland, F Body
of Stomach, R Fold separation Pyloric portion from body of
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ment of Duodenum,
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duodenum, the whole being freely mobile and able to be
aised off the liver and right kidney. For the first 2-3
em. the duodenum is dilated, and in some specimens al-
most merits the designation of a first or transverse duode-
num. The width of this portion may equal 3 em., the
remainder of the duodenum having a somewhat uniform
width of about 1.6 em. The descending stem passes
ventral to the liver and upper two-thirds of the right kid-
ney, though in a voung speeimen it extended 2 em. below

the inferior pole of the kidney. At its lower part the
mesenteric root passes ventrally, and at the upper part
the colon.  The aseending stem may be somewhat

obliquely placed so as to give the duodenum the character
of an omega loop, though this is never so marked as in the
Wombat.  This stem rarely erosses the mid line, and
forms with the small intestine a distinet loop—the
duodeno-intestinal flexure.  To the right of this Hexure
lies the root of the mesentery. There is a well defined
right lateral or duodenal fold—free below—and running
from the dorsiun of the ascending duodenum to the meso-
colon of the right colon.  The primary duodenal fossa
hetween the duodeno-intestinal lexure—root of the mesen-
tery —and upper part of the fold is marked in phasco-
laretus,  The mucous membrane is smooth, and in con-
trast to the roughened interior of the duodenum in phas-
colomys, though oceasionally a slightly rugous character
mayv be noted in the vieinity of the entrance of the com-
mon and pancreatie duets,

The Small I'ntestine varies from 180-250 em., and 1s
of a generally uniform character throughout, measuring,
like the main part of the duodenum, about 1.6 cm. across.
Speaking generally, in a formalin kept specimen the
small gut has a somewhat rigid feel, especially the distal
portion, and compared with the colon, has a bunehed up
imsignificant appearanee conveving the impression that
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KOALA.

its main function would be to convey the food quickly to
the caecum and colon, where the chief digestion takes
place, as evidenced by the fact that we may see in the
caccum Fucalyptus leaves in a comparatively undigested
state.  The mucous membrane of the small gut is for the
most part smooth, but on approaching the caeeum is some-
what roughened owing to the presence of fine transverse
ridges beeoming longitudinal near its termination.  The
termination of the ileuwm or small intestine projects into
the large gut for about .3 to .6 em., and an effectual val-
vular obstruction is offered to the return of food to the
small intestine at the ileo-caeeal junction. On each side
of the ileo-caeecal orifice two glandular patehes are noticed
—subdivided into fossae—which measure 3-4 em. long
and 1.75 em. across.  The small intestine, like the caecum
and proximal colon, is swung on the common mesentery.

The Caecum. — In the Koala we meet with the
greatest instance of caceal development in the Mammalia.
the organ reaching the great length of 180-240 em. (6-8
feet). Ixternally it presents no museular bands, but in
the interior the mucous membrane is raised into 10-12
longitudinal folds. At its commencement the eireumfer-
ence may reach 15 em., and at the middle 10 em. It usually
tapers gradually to the blind termination, and a well-
defined lnmen exists to the tip. In many cases the
qectn terminates more abruptly, so as to give the ex-
tremity a vermiform character. These probably repre-
sent types in which the caecum is undergoing retrogres-
sive changes.  The eacceumn, like the small intestine and
right or proximal colon, is swung on the mesentery. This
may be regarded as the common mesentery, since it has a
single root of origin: nevertheless, owing to the lengthy
aecum and the prolongation of the mesentery along it
three distinet portions may be recognized, viz., one for
caecum, and one for the proximal colon (continuous ), and
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C Caecum, D Appendicular-like termination, A Termination of
Small Intestine, I Ileo-Caecal junction, P Proximal Colon.

I reErior oF lToLeo-Carcal Recioxn, KoaLa.

K Portion of Caecum, M Portionn of Colon, ¥ Glandular Fossae,
V' Ileo-Caecal Valve, P Termination of Ileum.
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another for the small intestine, which joins the others at
a right angle, as is evidenced by raising the terminal por-
tion of the small gut,  The greatest width of the com-
mon mesentery equals 22-30 em., while that for small in-
testine equals 10 em. wide, and in a voung specimen 7 cn.

At the termination of the small intestine two mesen-
terie fossae are to be noted —one along the upper margin,
ileo-colie, and another at the lower margin, the ileo-caecal.

Colon.—The large intestine or colon ig suspended to
the pylorie and commencing duodenal region by a tough
fibrous band—the megial fold—1.5 em. long and 1 em.
broad. Thus we have a distinetion into a left narrow dis-
tal colon and a shorter but wider right proximal colon.

(a) Right Procimal C'olon.—This measures in an
adult 150 em., and in a yvoung specimen 67 cm., and it 1s
swiung with eaecum and small intestine on the common
mesentery.  Its greatest eirenmference may equal that
of eaecum, viz., 15 em., but this narrows as we approach
the pylorus, where the gut becomes firmer and harder, the
cireumference only reaching 5-7T em,  The mesentery of
the narrow colon immediately to the right of the mesial
fold is short, and only measures in width 4 e, while at
the adjacent wider portion of colon the width equals 8
e, Nevertheless, the mesentery of this narrow portion
is not attached to the mesoduodenum as in the Platypus,
but is free, being traccable to the root.  The attachment
15 suggested owing to the faet that the duodenal loop is
narrow, thus narrowing also the mesoduodenum.

(b) Left or Distal Colon. — This is narrow and
looped, and measures 210 em., and in a voung specimen
87 em. It is the primitive colon, and about 20 em. after
its commencement sevbala begin to be noticed. It is
swung on its own mesocolon, which is attached along the
dorsal abdominal wall, mesial to the kidnevs, between the
psoas minor muscles, and the width of which in a voung
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specimen equalled 10 e, and in an adult it may reach 20
em. It has a somewhat uniform width of about 4 em.,
becoming still further narrow as the pelvis is approached,
when the gut assumes a more vertical character, and be-
comes the rectum, inelining in its descent to the right pel-
vie wall. The longitudinal folds noticed in the caecum are
traceable into the c¢olon, becoming finer and closer as the
howel narrows about the pylorus. The left colon at its
commmencement somewhat abruptly roughens owing to the
presence of coarse, knotty longitudinal ridges, which be-
come less distinet as the sevbalous region is reached, when
the mueous membrane as a rule beeomes smooth in
character. As in the case of the monotremes at the ter-
mination of the rectum, a sphineter is present, and seba-
ceous follicles are to be noted.  Nevertheless, although
the vestibule is not present, we have really a common out-
let for genito-urinary and intestinal tracts guarded by a
sphineter externus, An exception is the Tasmanian
Devil, in which the separation of genito-urinary from in-
testinal termination is more complete.

(zreat Qmentune.—This is traced along the great ceur-
vature of the stomach to the commencement of the duode-
num on the right. It does not include on the right either
the colon or mesocolon, and on its left extremity we see
the spleen and left portion of the pancreas.  Neither the
spleen nor the left of the omentum are connected to the
mesocolon, i.e., there is no left lateral or lieno-mesocolic
fold from the left process of the spleen to the mesocolon,
as in other Marsupials—the distal eolon, spleen, and
kidney heing distinet.
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Parrs SEEN oN ReEMovar or VENTRAL ABDOMINAL AND
THoracic WaLrs, KoaLa.
A Heart and Lungs. D) Level of [haphragm, B Liver, K Caecum with
appendicular termination lying behind 0.
The remaining Intestine seen, except the small area I (Small Gut)
consists of Colon.



THE GASTRO-INTESTINE OF TASMANIAN DEVIL
(SARCOPHILUS URSINUS),

Stomach.—The stomach, even when moderately dis-
tended, may be traced across the midline from the right
to the left hypochondrium. It consists of two portions,
viz., a large rounded left or cardiac portion, and a
smaller, narrower, somewhat rigid tube-like pylorie por-
tion, which at first, owing to the external constriction de-
fining the two portions, might be mistaken for the first
portion of the duodenum.  Along the lesser curvature we
have attached the gastro-hepatic or lesser omentum, in
the right of which we have the common bile duet and some
pancreatie tissue, and along the great eurvature is the
great omentum, 12-15 em, long, suspended on which we
have the body and anterior or ventral process of the
spleen. It is interesting to note that the entrance to the
lesser sae (Foramen Winslowii), behind the right of the
lesser omentum, is well defined, admitting easily the fore-
finger.  When removed for examination, the stomach is
seen to be somewhat fHlask-shaped. As in Koala and
Phascolomys, the oesophagus does not traverse the abdo-
men as it does in Macropus. It opens into the large left
portion.  The stomach can be regarded as characteristic
of the Marsupial Carnivora, and resembles that seen in
Placental Carnivora, e.g., dog and ecat, although these
differ by having a short eaecum and a better definition
of large and small intestines.  In an undistended female
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TASMANIAN DEVIL.

specimen the right pylorie portion was 5 em. long, with a
circumference of 7.5 em., while that of the left cardiac
portion was 12 em. long, and the greatest width of 9 em.
The ocsophageal orifice lay 6 cm. from the left extremity
and 3 em. from the commencement of the pylorie portion.
In a large male specimen shot whilst feeding, the greatest
length of the cardiac portion equalled 20 em., and width
12 em., while the pylorie portion was 7 cm, long,  The
oesophageal orifice in this specimen was 4 em. from the
pylorie portion and 15 em. from the left or fundic ex-
tremity, i.e., the big distension was to the left.

On opening the stomach in the female specimen above
referred to the mucous membrane presented an appear-
ance resembling that of the Wombat. The fundus showed
an irregular rugous appearance, and from here towards
the pvlorus 10-12 longitudinal raised folds of mucous
membrane could be traced, which became fewer and less
distinet in the pylorie portion, and ceased abruptly at the
sphineter.  No distinet fold defining the pylorie portion
of the stomach from the hody as in Koala can be demon-
strated, but here the muceons membrane becomes more
markedly rugous in character, and transverse strietions
are noted. No gastrie gland is present as in Koala and
the Phascolomvidae.  In the large male specimen above
referred to the stomach was hardened in situ, and owing
to the distension with food the wall was thin, with a con-
sequent obliteration to a great extent of the rugous
character seen in the undistended specimen. A definite
pylorie ring about .4 em. wide denotes the junction of the
stomach and intestine,

Intestine.— From the pyvlorus to the rectum the In-
testinal Tube varies in length from 135 em. in a female
specimen to 210 em. in a large male.  This is suspended
apparently on a single dorsal mesentery, and there is no
obvious distinetion between duodenum and small and
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TASMANIAN DEVIL.

large intestines, as in other Marvsupials.  This general
deseription demands, however, various qualifications. In
an intestinal eanal measuring 157 em. long from pylorus
to termination, the base of the mesentery running along
the dorsal abdominal wall between the two kidneys
measured 7 em.  This base, on examination, however, was
Found to consist of two parts—(a) an upper part 1.5 em,
long, really the root of the mesentery, with the entrance
of the sup. mesenterie artery, and corresponding to
“duodenum’™ and small gut, whose length equalled 135
en.: (b) a lower part 5 em. long, really the attachment of
the mesocolon for the remaining 22 em., which is large
intestine.

Right Lateral or Dwodenal Fold.—Though Owen
deseribed 60 years ago a duodenal curve, not, however,
tied to the spine at its termination, there is no definition
of a duodenum now. The termination of a fold is
noticed, however, at what mayv he regavded as the end
of the duodenmm, on its under surface, viz., 10 em. from
the pylorus corresponding also to a branch of the vagus
nerve. The base of the fold, which is well defined, runs
alomg the mesocolon near its attachment, and disappears
in the pelvis. It is traceable as a fine film to the point
10 em. from the pylorus, although the last 2 em. may have
to be stretehed to be deteeted.  1f the duodemum were
looped this fold would form part of the houndary of a
duodenal fossa, the attachment being at the Hexure, as
can be demonstrated artificially.  There is no mesial
fold bringing the colon into relation with the pyvlorie re-
oion as in, e.g., Man and Koala, the minimum interval in
an adnlt being about 18 em.

Left Lateral Fold (Lieno-Mesocolie). — This is a
well-defined, somewhat triangular-shaped fold attached
abhove to the great omentum and small left process of
spleen, which is outside the lesser sae. Below it appears
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TASMANIAN DEVIL.

to be attached to the mesceolon of the eolon, but on closer
examination is traced to the peritoneum of the dorsal
abdominal wall to the left of the base of the mesocolon,
about .75 em. of peritonenm intervening. It disappears
below in the pelvis, and measures nearly 10 ¢ in greatest
length. The greater part of panereatic tissue is found in
relation with the fold and the lesser process of spleen,
though it never extends on the fold nearer to the dorsal
abdominal wall than 2 em.  Panereatie tissue is found in
the great omentum and about the root of the mesentery;
but to the right of the latter, and in the region of the in-
testine about the entrance of the common bile duet, it is
not as a rule found.

Bile and Pancreatic Ducts.—The length of the com-
mon bile duet is 9 em. It descends in the right of the
lesser omentum and becomes surrounded by panereatic
tissue. It opens into the intestine 3 em. bevond the pylorie
sphineter.  The portion of gut between the duet entrance
and pyvloric sphineter is dilated, and here Brunner’s
vlands are found, and its wall has a firmer feel than that
of the intestine immediately beyond the duet, although it
is interesting to note the great vascularity of this (latter)
portion. The common duet terminates by an easily de-
fined pin-hole opening. I have not found it assoeciated
with a papillary projection. The panereatic duet joins
it 5 em. from its termination.  After the entranee of the
pancreatie duet, the common duet dilates, and the cireum-
ference of the last 3 em. is about double that above the en-
tranee.

Vagus Nerve.—1f the right vagus be traced from the
oesophagus behind the left lateral fold a branch is seen
—well defined —passing aeross the mesentery to the gut,
where the right lateral fold terminates, i.e., about 10 em.
from pylorie sphineter.  If we divide the superior
mesenterie artery, a branch also well defined is seen pass-
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TASMANIAN DEVIL.

ing to the commencement of the large intestine, i.e., at the
beginning of the attachment to intestine of the mesocolon.
The remainder of the termination of the vagus runs with
the trunk of the sup. mesenterie artery joining the mesen-
terie plexus of the sympathetie.

The intestine measures about 6 em. in eircumference
at the commencement, becoming narrowed as we ap-
proach the pelvis, where its cireumference only equals 3.5
cm. In the large male specimen referred to the eireumfer-
ence was 10 em, at beginning, and only 1.25 em. near the
pelvis (termination ). Two pairs of Ivinphoid patehes were
noted 98 em. from the pyvlorus, i.e., towards the termina-
tion of the gut.  In eontrast to the stomach the muecouns
membrane for the fArst 14 c¢m. is smooth in charaeter.
Thereafter, with the exeeption of a smooth portion 5 cin.
long situated 25 em. from the pylorus, the mucous mem-
brane resembles that of the stomach, being rough and
rugons, owing to the presence of raised longitudinal folds
interspersed with transverse ones. This character, how-
ever, is searcely marked as the pelvis is reached.

Passing into the pelvis, the gut descends vertically,
and a more marked distinetion between the intestinal and
the genito-urinary terminations is noted, as compared
with others of the marsupials.  In the female we note
anteriorally a well-defined vulval projection, and in the
male we see the development of an external penis,



THE GASTRO-INTESTINE OF BANDICOOT
(PERAMELIDAE) .

The Stomach is an oval body presenting a large left
or cardiac¢ portion and smaller right or pylorie portion,
though the angle between these two is not so marked as
in Koala or Wombat. [t measured in an adult lateraily
4.5 em., and greatest width was 3 e, The oesophagus
opened 1 em. from the left extremity. The lesser eurva-
ture measured 1.75 em., and greater 7.5 em.  To the lesser
curve was attached the gastro-hepatie omentum, but the
great omentum on the left side did not extend along the
whole length of the enrvature. On the interior the
greater part is coarse, and rugous, but the right or pvlorie
portion is smoother. As we approach the pylorie
sphinceter the wall thickens, and may equal .4 em,  The
length of the pylorie sphincter is about .5 em.

Swmall Inlestine.—There is no defined duodenal loop,
and the arrangement of the small gut resembles that of
the Carnivorous dasvures. The duodenum is defined as
a portion extending 2.5 em. from the pyvlorns, whose
mesentery (mesoduodenum) is narrowed compared with
that bevond it.  The greatest width of the mesoduode-
mun 18 about 1.75 em., while that of the mesentery equals
Tem. The common duet opens into this portion 1.5 em.
from the pylorie sphineter.  Apart from the shortened
mesentery we have defining the termination of this short
duodenal portion, a band—right lateral or duodenal —
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BANDICOOT,

running dorsal to the common mesentery, about 5 em.
long, narrow above at its attachment to the mesenterie
edge of the gut, broadening below to 1 em. at its attach-
ment to the right aspeet of mesocolon, and finally becom-
ing continuous ventral to the colon before it enters the
pelvis, with the left lateral or lieno-mesocolie fold. The
result iz that a pouch is formed between the ventral wall
of the gut dorsally and the junction of the two folds ven-
trally, which is traceable into the pelvis.  The width of
the duodenoum is about 1.25 em.  The common duect en-
trance is by a well marked papillary prominence.  The
common bile duet, from its eommencement to the duode-
nal papilla, is about 3 em. long. It passes with the portal
vein and artery between the caudate and spigelian lobes,
and then is traced in the lesser omentum surrounded by
pancreatic tissue to its termination.  About 1 em. from
the termination of the common duet I noticed three tine
panereatic ducts converging and entering it.  One of
these was larger than the rest, and was traced to the
left. The common duet, after their entrance, was dilated
somewhat. The remaining part of the small intestine is
swung on the common mesentery, and has a uniform
width when collapsed of about 1 em. It measures 25 em.

long,

Large Intestine~—This 1s swung on the mesocolon,
t.e., 1s all primitive—distal—or left colon, there being no
development on the mesentery of right — proximal — or
mesenterie colon, as in Koala. This gut measures 14
cm. long, and the greatest width is nearly 2 em.. though it
narrows as it enters the pelvis. The greatest width of the
mesocolon is 3.5 em., and dorsally this is traced along the
abdominal wall for about 5 em. and internal to the left
kidney. On entering the pelvis the large intestine is
continued on as rectum, becoming fixed along the dorsal
wall of the pelvis, and finally terminates by an opening
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BANDICOOT.

common to it and the genito-urinary apparatus externally,
so that it is really as, in the case of other Marsupials,
monotrematous, The colon 1= characterized by the pres-
enee at its commencement of a curved caccum 5.5 em.
long, with a greatest width of 1 em. It extremity is
rounded and not narrowed and appendicular, as we see in
Koala and Opossums. It is usnally narrowed at its com-
mencement, and is connected to the termination of the
small intestine by a well defined mesentery 1.25 cin. wide,
which, though extending to the extremity of the caeeum,
only reaches 1 em. along the small intestine, so that its
free edge is concave. The distance between the pylorus
and the ileo-colic junetion, which are practically in the
same mesial plane, is about 5 em. At the ileo-colie junec-
tion, a well-defined mesial band is noted, which is traced
as far as the root of the mesentery, but not up the pyvlorus.
There is a well defined sphineter at the junetion of the
large and small intestine. The eaecum enters the colon .5
cin. from this sphineter by a somewhat rounded opening.
The interior of the caecum is finely rugous. The large
intestine has its interior roughened owing to the presence
of coarse striations,
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THE GASTRO-INTESTINAL TRACT OF TRUE
PHALANGERS.

1. Trichosurus, or common phalanger.

The Oesophagus traverses the abdomen for about
1.75 em. before terminating in the stomach.

The Stomach, when distended, is somewhat oval-
shaped, and is situated not only in the epigastric and left
hypochondriac region, but encroaches on the right
hypochondrium as well. It measures 11 em. in its
ereatest length and 5 em. in greatest width, and may be
regarded like the Koala as consisting of two portions—a
left larger vertical portion directed down and to the
right, and a right smaller horizontal one, directed up and
to the right. The oesophagus enters about 2-2.5 em. from
the pylorie opening, and the fundus, or left extremity,
lies about 4 em. to the left. The great curvature
measures 17 em., and dependent from it we have the great
omentum, with the body and anterior right process of the
spleen.  Between the liver and the lesser eurvature we
have the lesser omentum, on the right of which we find
the common bile duet with portal vein and hepatie
artery as in the human type. The left portion of the
Stomach measures 7.5 em. long, and greatest width 5 em.,
while the right smaller portion measures 3.5 em. and
greatest width 2.75 em. On opening the interior of the
stomach a well defined raised fold of mueous membrane
18 seen, as in the Koala, defining the smaller or pylorie
portion, which has when hardened a evlindrieal character.
Longitudinal and transverse rugae are seen in the
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TRUE PHALANGERS.

interior of the large portion, which terminate at the pro-
jecting fold. The mueous membrane of the greater por-
tion is, however, smoother in character, but approaching
the orifice the wall thickens, giving on palpation a firm
knobby feel as in the Platypus. The pylorie sphineter
measures about .3 em. wide,  There is no gastrie gland
as in the Koala and Wombat.

Duodenum —At its commenement the duodenum is
dilated, though not so markedly as in Koala. This por-
tion varies from 1-1.5 em. long, and in some specimens is
directed up and to the right, being succeeded by a trans-
verse portion 2 em. long, passing in front of the right
kidney, so that a first portion of the duodenum can be
deseribed apart from the two stems. In one speeimen this
first portion passed obliquely down and to right for 3.5
em. before reaching the descending stem.

As a rule, in addition to the dilated commencement,
we distinguish a duodenal loop formed by two stems or
limbs, viz., a descending one passing in front of the right
kidney and psoas for 10 em., and a shorter ascending one
4 em. long, passing up and to the left to the duod-intest.
flexure, where it is continued on as the small intestine.
The lower part of the loop alinost reaches to the pelvis,
and in a female was only distant 2 em. from the right
ovarv. As the mesoduodenmm—i.e., the dorsal mesen-
tery investing the duodenmm—is present, there is mobil-
ity of the duodenal loop, so that it ecan be raised with the
proximal colon erossing it off the psoas musele and

right kidnev.  From the ascending limb of the duo-
denum we have a fold — the right lateral or duodenal

fold—which transverse above is traceable to the meso-
colon of the left or distal colon, and oblique below is
prolonged downwards by the side of the dorsal attach-
ment of the mesocolon, into the pelvis, and in the female
may become continuous with the right broad ligament.
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TRUE PHALANGERS,

The greatest width of the duodenal fold equals 2.5
111,

Between the upper part of the duodenal fold — root
of the mesentery — and duod-intest. Hexure lies the
primitive duodenal fossa. As the aseending duodenum
does not rotate as in some of the Mammalia, the duodenal
fold is attached to the dorsal aspeet of the gut, i.e., in line
with the mesoduodenmm, and not ventrally, as in cases
where it has undergone rotation.

The common bile duet, which reeeives the pan-
ereatic duet about 2 em. before its termination, opens
into the deseending limb of the duodenum 5 em. from the
pvloric opening. The duod-intest. flexure, which forms
the lower houndary of the duodenal fossa, is in eclose
relation with the fixed portion of the colon, lying, how-
ever, on a plane eaudal and dorsal to it. On its right is
the root of the mesentery. It is a relatively immobile
|In|‘tinll of the intestine,

Sweall Fntestine—"This is continued from the duod-
intest, flexure to the ileo-caccal junetion. It is bunched
and measures 130-150 em. in length, with an alimost uni-
form cireumference of 3 em.  The dorsal mesentery, on
which it is swung, is narrow at its commencement, but
reaches 12 em. in its greatest width, As in Koala, this
mesentery joins at a vight angle what mayv be regarded as
the common mesentery for the proximal or right colon
and the caecum. At the termination of the small intes-
tine there is a fine fold—ileo-caecal—from the edge of
the ileum to the mesentery of the caeeum, and a well
marked ileo-caecal fossa is present, into which the
thumb can be inserted. The mucous membrane of this
portion of intestine presents a finely granular rugous
character, especiallv at its commencement and termina-
tion. As in Koala, the termination of the small intes-
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TRUE PHALANGERS.

tine (ilewm) forms a projection into the large gut for
3 em., and in this way an efficient valve is produeed.

Caecwm.—This is relatively large, and measures 45-
55 em. lts termination may be abruptly pointed, present-
ing practically an appendicular end or the ealibre of the
bowel may be gradually continued on to a cone-shaped
end. Even in the former the lnmen is continued to the
termination, It is suspended like the small intestine and
right or proximal eolon on the common mesentery, and
the portion for the caecum has a greatest width of 5 em.
The distal 5-6 em. of eaecum is devoid of mesentery. No
longitudinal musele bands are present externally, and the
longitudinal plaits or folds seen in the caccum of Koala
are absent: but instead we notice fine transverse ridges
more marked as the termination of the ecaceum is
approached.

The eirenmference of the cacenm may reach 7-9 em.

Colon—As in the Koala, we recognize a right or
proximal colon swung on the commmon mesentery, with
the cacenm and small gut, and a left distal eolon
swung on the mesocolon—the primitive colon,

The Right Provimal Colon extends from the ileo-
caecal valve to the region of the root of the mesentery,
and measures 25 em. It is mobile, and its lumen is prac-
tically continuous in size with that of the caeceum. Tt
crosses, with the mesentery and commencement of the
small intestine, the descending limb of the duodennr:
at its lower third sometimes about the middle. As we
approach the root of the mesentery the gut is seen to
narrow, and becomes closely hound down for a limited
extent (1 em.) to the mesoduodenum and panereas, but
in addition for 3 em. before the fixed area is reached the
colon may, as in the case of the Platypus, be related by
peritoneal adhesions to the deseending duodenum and
mesoduodenum.  Oceasionally a fine process  (mesial
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band) may be traced from the fixed colon to the pylorie
region across the pancreas, the distance between the two
being about 3 cm.  The greatest width of the mesentery
for the proximal colon equals 11 cm.

Left or Distal Colon—The area of attached colon
corresponds to the commencement of duodenum above—
root of mesentery — and the duod-intest. flexure. Thenee
onwards it becomes freely mobile, being swung on the
mesocolon, and deseends to the pelvis. This, the left or
distal colon, is thrown usually into loops, and measures
90-100 em. long.

The mesocolon, which runs dorsally along the dorsal
abdominal wall hetween the two psoas museles, is only 7
em. long, and although narrowing as it enters the pelvis,
has an almost uniform width of about 9 em. The distal
colon is usually pale and tube-like, and though narrower
in cireumference than the right colon, vet as we ap-
proach the pelvis it becomes darker and the Jumen
enlarged so that a eireumference of 2 em. is sueceeded by
one of 4.5 em. At the commencement of the colon, close
to the ileo-caeecal valve, two lvmphoid patehes are noted.
Throughout its course the mueons membrane of the colon
presents fine transverse and longitudinal ridges. On en-
tering the pelvis, the gut becomes vertical and less
mobile. A more marked distinetion is noted, as in the case
of the Tasinanian Devil, between the Intestinal and
Genito-Urinary terminations than is found in Wombat,
Koala, or Kangaroo.

(rreat Omentum.—This is well developed, and is
attached above to the great curvature of the stomach
and commencement of the duodenum: below it reaches
the mesocolon of the left distal colon, but does not in-
clude the colon,  On the left it gradually recedes from the
mesocolon.  In relation to the great omentum we have
the body and anterior or ventral right process of the
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spleen.  Attached to the left dorsal process, which is out-
side the lesser sae, we have the lleno-mesocolie fold, which
is attzched below to the kidney, but not as in the case of
the Monotremes, Macropus, and Phascolomys, extending
dorsally to the mesocolon.

2. Pscudochirus, or Common Ring-tailed Plalanger.
—The following are the important points for comparison
with Trichosurus:

Caeewm.—The outstanding feature of the Intestinal
Traet of Pseudochirus is the relatively large eaecun,
which I have always found distended with faeces. The
large intestine from the ileo-caecal junction onwards
looks in comparison like a narrow pipe stemmed tube,
The length is about 33 em., and at the middle the cireum-
ference may reach 8-9 em. Though narrowest at the ter-
mination, we see no tapering as in Trichosurus. Two
longitudinal bands .3 cmn. wide are noted runming the
whole length of the cacenm, and as a result it is thrown
into a series of puekers and eonvolutions, There is a well
defined mesenterv 3 em. wide, which terminates 1.5 emn.
from the end.

Right Proximal Colon.—This extends from the ileo-
caecal valve to the dilated commencement of the duo-
denum, and for the first 6 cm. is swung on the eonmmon
mesentery with the caccum and small intestine, and
these can all be raised off the duodenal loop and meso-
duodenum.  Crossing the lower part of the descending
pole of the duodenum, the colon passes up more or less
parellel to it, being separated by an interval of about 1.5
cm. till the dilated commencement is reached.  Just a
little below the middle of the deseending pole this
ascending right colon and its mesentery become con-
nected to the mesoduodenum and the deseending pole by
peritoneal adhesions, and at the commencement of this
part a loop may be found in the colon.
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Left Distal Colon.—At its commencement the distal
colon eomes into relation with the lesser sae, being
ineluded by the great omentum, and forms an arch from
right to left following practically the greater curve of
the stomach as far to the left as the extremity of the
right proeess of the spleen. This portion measures
8-10 em. It is then continued into the pelvis, being
swiung on the mesocolon, off which above and to the left
the great omentum gradually recedes. The mesocolon
has a maximum width of 7 em., and is attached dorsally
along the mid line between the two psoas muscles. The
total length of distal eolon equals 54 em. So slender may
this portion of the gut be that I have known its cireum-
ference only to equal .75 em. Owing to the shortness of
the attachment of the mesocolon compared with the length
of the eolon this portion is thrown into a series of loops,

The Small Intestine.~—This is not usually so long as
in Trichosurus, and at its termination is seen to run paral-
lel with the commencement of the colom. An ileo-caeeal
pocket is present,

Duodenwm.—Though dilated at its commeneement, it
consists of a deseending pole T em., and ascending pole
2.5 em,

The Duodenal Loop, though free, is not so mobile as
in Trichosurus, and from the descending limb a fine mem-
brane is traced to the right kidnev. The right lateral
or duodenal fold is not as developed as in Trichosurus,
and the lower oblique portion only passes a short distance
along the dorsal wall. The lower part of the loop lies 1.75
cmi. below the caudal pole of the right kidney, so that it
does not extend as low distallv as in Trichosurus.
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THE GASTRO-INTESTINE OF AMERICAN OPOSSUM
(DIDELPHYS MARSUPIALIS).

As there arve striking differences in the Anatomy of
the Intestine between the Australian and American
Opossums, a deseription of the latter becomes essential,

(1) In this animal, though a Marsupial, the peri-
toneal arrangement is more primitive than in the Platy-
pus, and we do not see the well defined differentiation of
the dorsal mesentery into mesoduodenum, mesentery,
and mesocolon of the Monotremes, There is, however,
the typical mammalian stomach, which has rotated to the
right.

(2) There is a great omentum supporting the body
and right anterior process of the spleen, while the left
splenic proeess is suspended on the lieno-mesocolie fold,
This is free from the kidnev, although attached in the
common Australian Opossum.  In this connection, it is
interesting to note that both kidneys have a mesonephron.

(3) A mesial fold is seen passing from the com-
mencement of the eolon to the mesoduodenn about the
termination of the duodenum, so that there is no approxi-
mation of colon to the pyvlorie region,

(4) Duodenum.—There is a deseending duodenum
with a “tucking in’" at its termination. In some speci-
mens the “*tucking in’” may be so developed as to produce
a duodenal loop, but we never see the duodenal develop-
ment as in Monotremes or Australian Marsupials. From
the dorsal aspeet of the tucked-in part is a band—the
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AMERICAN OPOSSUM.

duodenal or right lateral-—passing to the right aspect
of the mesocolon. The earliest trace of a duodenal fossa
and mesenterv—is seen.

between it—intestine

(5) Although thre is a narrow tubular caccum 2
em. long, there is only about 1 em. of eolon, proximal to
the mesial fold, i.c., swung on mesentery. As in the
Tasmanian Devil, we have a short primitive colon swung
on its own mesocolon,

(6) The small intestine is seen to form a loop on
the mesentery, which is defined as the result of the
inequality of its growth compared with the mesogaster
and mesocolon.  Thus we see that in the American
Opossum we have not the specialisation of intestine met
with in the Monotreme. If we divide or streteh the mesial
and duodenal folds we can produee what corresponds to
a simple reptilian condition—as seen, e.g., in Agama—
of an intestinal loop swung on a dorsal mesentery.
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:'I.I;|||_-r||-]m$.. 43, 47
Wombat G G4
Fooala T i A |
Tasmanian Devil 81, 83
Bandicoot . . ] 28, 89
Trus Phalangers . B, 49

Ameriean Opogsum 100, 101

F.
Fold {see Mesial
Right Lateral or Duo-
denal.
Left Lateral or Lieno-

Mesocolie, )

IFossa Duodenal {see Duodenum ) —
lleo Colie in loala.
eo Caceal in Koala . .
Mes Caeeal in Phalanger

=
=
b

Ik

leo Caeeal Region (see Caceum).
Ieo Caeceal Fossa (sec Fossa),

Ilea Colic Fossa (see Foss=a),

];.

Large Intestine (see Colon),
Left Colon

Left Lateral
Colon ).

{see Digtal Colon),

Fold {(seq istal

M.,

Mesodunodenom  (see Duodenum )
Mesentery

Mesial

(see Small Intestine) .
Fold (see Colon).



ABRIDGED INDEX.—Confinued.

0,
: aue
Desophaens in—

b Th L B 2 e R SR 1
Behidna .. .. .. .. Zash 1|
,'h[J_l_r.-rnpl:u-'. : s e L
Wom bt i e R 11
B T 01 o e o e e e O |
Tasmanian Devil .. .. .. =i
Bandiecot .. .. .o . e ]
True Phalangers LR i LT

Omentunm—
Cireater (=ee Stomach and Do

dennm |,
Liosser (=see Stomach amd Due-

tlemmm ),

[i
Pancreatic Doet (see Bile Duet ).
Proximal Colon in—

-

Platvpus R i
T Vb e S I | |1
,"l.[;l:-rn|:u:~' - 41, 43
Wombat i1, 63
Foada .. .. ; : e
True Phalangers .. 95, 96, 07

Pylorus | see Stomacl).
Pylovie Sphincter (see Stomach ).

R.

Rizht Lateral PFold (see Duoode-
nmim .,

Right Colon (=2ee Proximal
Colond.,
Retinaeula .. .. .. ., .. .. 40, 41

=

=miadl Intestine in-—
Platypus

Echidna

Masropus . b e L 3
Waombat 511
Rl s e e il 73
Tazmanian Devil. . . . 51, 83
Bandieoot. .. -, .. o BB BB
Agama B ey Sl
LiPorasomin: ..o »ste v e BT
True Phalangers.. .. .. 03, 99
American Opossum .. .. .. 101

stomach in—

PIEEVIHE: L2 o s e ot s 1
FEehidna EEE N R T | e i)
Maeropus 2729, 31, 38
Wombat . . Se (R e e R
Koala et L i, 67, 69
Tasmanian Devil .. .. .. 80, 81
Bandigeot i n oiiias S B
Avama .. . ; ST b
Lm0l oo e o e e SR
True Phalangers .. . o, 01
Ameriean Opossum .. 100

Suspensory Folds—

Mesinl—Right Lateral or
Duadenal—lLeft Lateral or
Lieno-Mesoeaolic 2=
¥.
Vagus  Nerve (see  Suspensory

Falds).

Vermiform Appendage (see Ap-
pendage ),
















