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oy DISTRIB OIN_AND HI1GTOLOGIOA

UTANFEOUS GLANDS OF CERTAIN MARSUPIAIL

"Most cutaneous tubular glands of mammals have their
own peculiarities and many of them ere vastly different.
The glands in the anal sac of the dog, the brown inguinal
glands of the rabbit and the glands of the extermal
audidory meatus of the cat, all differ morphologically from
either the eccrine or the apocrine glands of man," With
these lines from Montagna (1956) in mind, it seemed of
interest to discover i1f any morphological and histological
differences werc present in the skin glands of certain
marsupials,

It is known that in the anal sac of the dog and in the
external auditory meatus of the cat, in addition to the
tubular glands mentioned above, holocrine cell groups are
also present, Glands of this nature are found in some
marsuplals,

It was decided to investigate several animals, each of
which belonged to either one or other of the two dental
divisions Diprotodontia and Polyprotocdontia (Owen's
classification; see Abbie, 1937).

" This report presents an account of the normal histology
of TRICHOSURUS VULPECULA, DROMICIA CONRCINRA, THYLACIS
OBESULUS and SMIRTHOPSIS CRASSICAUDATA, These animals show
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variations in dietery habits 3 TRICHOSURUS and DROMICIA
(diprotodonts) ere mogtly herbivorous, while of the two
polyprotodonts, THYLACIS is insectivorous and SMINTHOPSIS
is carnivorous,
MATERIAL AND METHODS.

The material used for this study was teken from
several young mature males and females,

Areas of skin, including hypodermis, were excised from the
various representative parts of the body and fixed in 10%
formalin, or in Zenker's fixative, and finally sectioned
in paraffin, These sections were cut at 8 micra and
stained with haematoxylin (Harris) and eosin. In some
sections phloxin replaced the eosin,
DISTRIBUTION OF GLANDULAR TISSUE.

Areas of skin were removed from the top of the hesad,
axilla, groin, serotum; sternal and interscapular regions
eand pinna of the ear. Complete serial sections were cut
through the eyeball and its surrounding tissues, zs well &s
through the vestibule of the nose and the cartilaginous
portion of the external auditory meatus,

The non-hairy parts of the foot pads and complete
serial sections through the middle and tip of the tail were
investigated.

The mammary glands, nipples and marsupium of the
females of all four marsuplals were sectioned and

microscopically examined. The anal region was also included
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in the survey,

This report has been divided into sections, each with
its own shert introduction and summary. In these sections
similar regions of all four animals have been included,
except in those cases where their histologicsl similarity
rendered it unnecessary to give a full description of more
than one or two of them, Before describing the glands in
the areas mentioned above, it was decided, for comparative
purposes, to include a general description of the three

mein types of glands viz: eccrine and apocrine (sudoriferous)

and sebaceous,

Purkinje discovered sweat glands in 1833, but it was
Sehiefferdecker who in 1922 recognized the two types, viz:
eccrine and apocrine.

Eccrine glands appear most extensively in man and
rather less frequently in the primates. In some other
mammals they are present chiefly on the volar surface of
manus and pes and occasionally in a few other localities,

Apocrine glands are usually associated with hairy
surfaces as they tend to be appendages of hair follicles
although this is not invariably the case,

Montagna (1956) gave the following description of the
eccrine variety. "Ecerine glende consist of simple tubes

which extend from the epidermis to the lower parts of the
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dermis or hypodermis.--- The basal portion of each tubule is
irregularly and tightly coiled, while from the coil to the
epidermis the tubule 1s straight or undulsting., That part
of the duct which runs within the epidermis is again coiled,----
Each tubule consiste of a secretory portion and a duect.,” 'The
secretory portion consists of one layer of pale-stalning
truncated pyramidel cells which can vary in size. 1In
larger cellcs the nucleus is usually basal, while in smaller
ones its position is nearer to the lumen of the tubule,
The luminal margin of the larger cells frequently exhibits
a hyaline cuticular border, Acidophilic myoepithelisl cells
lie between the bases of the secretory ones and both types
rest on the basement membrane,

Severasl authors heave given descriptions of
myoepithelial cells, Ring and Randall (1947) when
referring to these cells in the eccrine sweat glands in
the foot pads of the albino rat, remarked that “they appear
identical with smooth muscle cells and follow a
longitudinal and apparently a spiral course around the
sweat gland and its duet.”

Sperling and Koppanyl (1946) describe the myvepitheial
cells in the paw of the cat, as being as large as % the
height of the glandular epithelium,

Montagna (1956) in his account of the human eccrine
gland says "myoepithelial cells are loosely dove-~tailed

at the base of the seeretory ones and are aligned parallel
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to the axis of the tubule, Structurally they are the same
a8 in spoecrine glands,"

It can usually be noted that the transition from
secretory to duet tubule is an sbrupt one,

Montagna (1956) dAivides the dAuct into three segments:
viz: sweat duct unit and its spiral course within the
epidermis, a straight or slightly undulating “dermal sweat
duet", and within the dermis or hypodermis & third coiled
segment, The basal coll of each gland is made up of nearly
equal perta of duct and secretory portion.

Several ceriteria are availsble to assist the histologist
in discriminating between the secretory and duct epithelium
in these coils, Ducts have a much smaller diameter and
their walls consist of two layers of cuboidal cells (all
of similar size), each with a centrally placed nucleus,

The duct lumen is usually round and rather larger than that
of the secretory tubule, in which it varies in size and is
irregular in shape, In addition to being smaller, the duect
cells stain more darkly than do the larger, taller,
secrestory ones,

After the duct leaves the mass of coils 1t travels
through the dermis and frequently enters the epithelium
at the apex of an epidermal peg, Once within the
Malpighian region two to three coils are again made,
followed by a more spiral course through the stratum

corneum before reaching the external pore,
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It was mentioned above that the duct wall conslsted
of two leyers of cuboidel cells, However, in 1939, Pinkus
noted that most authors, who have studied the epidermal
part of the sweat duct, have concluded that it loses its own
lining epithelium when it enters the epidermis and that the
sweat flows through & channel formed by compression of the
neighbouring prickle cells.

But Hoepke (1927) had already shown that there is
actually & closed tube because the lining cells are fused
into a coherent membrgsne. He insisted however, that the
wall is but a functional entity and that ite mural cells
are those of the prickle cell layer of the epidermis, Also
in 1939 Pinkus noted that cells lining the sweat duct are
different from and in their behaviour independent of, the
rest of the epidermis. He pointed out that this fact can
be verified by instances in which the epidermeal cells are
altered by disease or by experiment, For these reasons
he regards the intraepidermal part of the sweat duct as a
separate entity of "given length" which adjusts its shape
to fit various widths of epidermis., Hence, the differences
in kinkings at different levels of the epidermis, For
example, when traversing the thick epidermis of palms and
soles, the duct takes a steep spiral course, whereas it is
much more tortuous in skins with thin epidermel layers.

Lobitz, Holyoke and Montagna (1954) agree with the
contention of Pinkus (1939) that the epidermal eccrine sweat
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duet is a morphologic and biologic entity, and by this
"entity", they mean the "single layer of lining cells."
"hey base these conclusions on the individual staining
properties of these cells, They used the Hotchkiss- |
McManus technique and showed that the free luminal
border of the inner layer of duct cells contains
Schiff-positive material and that this lining can be
traced through the granular zone and stratum corneum to
the sweat pore,

In 1956 Winklemasnn maintained that by using silver
preparations, which provide the delicate degree of
differentiastion, it is possible to distinguish tinctorially
between the cells of the duct and those of the epidermis.
This investigator also reported that when frozen sections
are stained by Sudan black B techniques, the differentiation
is such that the ecerine duet unit is revealed. This
revelation is due to the differential staining of the
1ipid in the layer of keratin and to the staining of the
kerato-hyalin grenules. This effect is not present in the
lower 4 of the duet, which of course, does not traverse
the epidernis.

JIHE _APOCRINE SWEAL GLANDS .
JINIRCGDUCTION .

These glands according to Rothman (1953) are
phylogenetically older than the eccrine type which are
distributed over the whole body in the human race.
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The spocrine system has become rudimentary in man, in
whom it occurs normally, as large glands only in such areas
as axilla, around the nipple, mid-line of the sbdomen and
mons pubis, The perigenital, perianal and perineal
regions are also included. The external auditory canal
and the nasal vestibule are two other locations in which
specialized apocrine glends are found., The mammary gland
itself is also regarded as having an apocrine type of
secretion,

GENE pa s X o

Montagna, Lobitz Jr. and Chase (1953) described the
axillary apocrine glands as simple coiled tubules which
lie in the subcutaneous tela,

Sperling end Horn (1935) have shown with wax
reconstructions that the dilated secretory portion of the
apocrine gland is compactly coiled and that adjacent
loops are Jjoined by shunts or may terminate in blind sacs.
The normal functioning glands in the adult are lined with an
irregularly columnar epithelium, the inner borders of whiech
are often elongéted and project into the lumen, The free
margins of these cells may have & cuticular border., The
segments of the secretory tubules which are in the resting
or post-secretory phase are lined with a cuboidal type of
cell. The secretory epithelium rests upon a mesh of large

myoepithelial cells which lie close to the thick hyaline
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basement membrane, Bunting, Wislocki and Dempsey (1948)
noted that myoepithelisl cells are larger and more
numerous in apocrine than in eccrine glands,

According to Hoepke (1927) the secretory cycle in
axillary glands begins in cuboidal cells with an accum-
ulation of granules above the nucleus, these granules
increase in size and number, the cells lose their
cuticular border become cylindrical and protrude as
blebs into the lumen., He also believed, as do most other
histologists, that the terminsl bleb is pinched off as
pert of the secretion, later the decapitated cells
reacquiie a cuticular border and the cycle of secretion
is renewed.

Montagna, Chase and Lobitz Jr. (1953) reported from
their observations that the long epparently detached blebs,
when traced in serial sections, are really attached to the
sub Jacent cells, They claimed that the pinched-off
appearance of the blebs is brought ebout by dehydration,
since in frozen sections the terminal cytoplasm, however
long, 1s always stout. They also noted that in most
apocrine ecells, with the exception of the very flat ones,
the free border sends out numerous Schiff-reactive delicate
projections which terminate in a globule. These authors
made the assertion that, in their opinion, the blebs do
not break off and become part of the secretion, but

probably act as "pseudopodia-like" structures through
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which secretion might occur. They cited the resemblance to
the "pseudopodia® described and i1llustrated by Ponse and
Altschuler (1940) in thyroid cells.

Bunting, Wislocki and Dempsey (1948) noted that the
myoeplthelial cells are confined to the secretory portion
of the tubule, These elements are spindle-shaped (L4-6
micra in diameter and LO=-100 micra in length), they are
placed with their long axis parallel to that of the
tubules and they, themselves, are set in grooves between
the bases of the secretory cells - consequently secretory
and myoeplthelial cells rest alternately upon the basement
membrane. The myoepithelial elements are usually strongly
acidophilic.

Hurley and Shelley (1954) remarked that myoepithelisal
cells are conspicuously sbsent in the duct portion of the
human apocrine sweat gland. These authors also mentioned
that while these myoid cells stain reasonably well with
haematoxylin and eosin, they do 8o more completely with a
phosphotungstic~acid-haematoxylin preparation. Following
treatment with this reagent they appear blue in contrast
with the brown tubular cells, and under high power
magnification faint longitudinal striations, similar to
those present in various smooth muscle cells, become

visible,

Rothman (1953) remarked that while the nature and
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function of axillary glands are stil)l under discussion it
is Imown that those in the external auditory mestus of men,
40g, and ost are implicated in cerumen production. The
nature of the secretion from those spoorine tubules which
secompany the large holocrins type of glands around the
anal cenal has not yeot been dstermined,

Hurley and Shelley (1954) also suggested that the
arrangement of the myoopitholial cells has & functional
significance, since they run longitudinally with their
long axis roughly parallel to that of the tubduls.
Contraction of these elsments would probably cause the
secretory ¢ells to express their secretion into the
lunan in at least one of the ways mantioned earlier in this
review of the literature,

LIRGDICTION -

These glands wvhich were first descridbed by Eichemn in
1826 occur evsrywhere on hairy surfaces, though some of them
are free, that is, not associated with hairs, In man these
fres glands are found chiefly near mugo-gutanscus Junctions,
such as the anal region, They are also present at the edges
of the 1lips, on the prepuce, glans penis and glans elitoridis,
labis minora, nipple and areola,

Sebacecus glands may de single such as those attached
to hair folliecles or multiple as is the Maibomian gland of
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the eyelid.,

Schafrfer (1940) believes that thers are primary and
secondary free sedbaceous glends, The primary are
ontogenetically derived froa the enidermis or muco-
outaneous Junctions, while the sscondary type becomes fres
because of secondary atrophy of the hair follicles (such
as in early mele baldness in the human species), or because
of excessive later development of the sebsceous glands and
radisentary development of the hair follicle,

It 18 8ls0 thought that the cutaneous glends of some
reptiles may dbe the ancestors of the mammalisn sebaceous
type, for example, the femorsal glands of lizards, cloacal
€lands of crocodiles, and ansl glands of turtles and giant
serpents, All these organs are sac-like invaginations of
the epidermis, the cells of whieh undergo fatty degeneration
before they are shed, The preen gland (glandula
uropygialis), the only cutaneous gland of birds, is a
bilcbuler sedbaceous glsnd situated in the coecygeal region
at ths bese of the tail,

In mamnale, the sebaceocus glands, like some of the
coliled apocrine ones, secrete species and sex-specific
odorous substances shich play a role in sexual attraction
and help in recognising the same or foreign species.

In man most sebacecus glands develop froa the ocuter root
sheath of hair follicles and the earliest anlage consists
of a spherical dud of cells. Thess cells develop into a
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maltilodbulated gland with a short duet which usuaily
passes the glandular secretion into the pilo-sebacecus
canal of the hair follicle,

Ites lobulee are surrounded by a basement membrane, These
lobules consist of two types of cells (Bertalanffy 1957)s
the first type is basal and usually lies in contact with the
retioulum of the baseacnt meambrane. It forms a contimmous
layer at the periphery of the gland and in large structures
these basal e¢ells often form a double layer, The basal
type cells have a homogeneous basophilic sytoplasm; the
miclei are small, dark and slongated. Basal cells of
sebaceous glands are, on the cne hand, continucus with ths
oslls of the outer root csheath of the hair, and on the other
with the basal stratum of the e idermis, The second type
of cell ig referred to as the “sebaceous cell" (Montagna,
Chase and Lobitz 1952), for the reason that after fatty
transformation ‘it - form¢"the cholesterol contalning
material (EKandutch, Nurphy and Dreisdback 1955) called sedum".
These "ssbaceous” cells comprise the major portion of the
gland: they develop froa the basal cells and contain, in
their cytoplasm, numerous and variable-sized vacuoles,
Sebaceous cells also vary much in size and tend to de larg-
est in the central part of the gland: here they usually
contain a dark pyknotic nacleus, though some, especially
those in which fatty degeneration hes taken place, have
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entirely lost their nuclei, and the cytoplasa has taken om
e reticuler appearance. In some glands the central
“sebacsous” cells have completely disappeared leavimg an
empty space surrounded by bdesal cells., This empty space
is doubtless due to the secretion plus cell Adsbris having
passed out into the execretory duet to form the complete
sscretion, After nct;lve seecretion and expulaion of this
product through the short duet into the hair canal of the
associated hair, new “"sebaceous® cells develop from the
basal layer and the glamd again passes into the secretory
phase,

The large' rather more speclaliged sebzceous glands
such as those in the anal sac of the dog, in the human
nipple and in the smooth skin of the rabbit's ear, may or
may not be sssocieted with one single hair,

Those smaller glands which sre associated with hairs,
produce a fatty secretion which acts as a lubricant for
both the hair end the skin surface: it also provides a
water-proofing f£ila over the epiderais,

The seeretion produced in part by the sedacsous
components of glands in the anal sac of the dog is,
ageording to Hontagna and Parks (1948) a viscous putrescent
fluid, the biologiocal significance of which is unknown,

The sebaceous tissue found in the nipple of human
females was examined by Perkins amd Miller (1926). They
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desceribved the glands as compound and occurring only at the
tip of the nipple on to which the aucts emptied. These
authors suggested that the fuaction of such glands in the
nipple tissue 18 to keep the skin soft during lactation and
also to protect it froam the saliva of the mursing infant.

In 1946 Sperling end Koppanyl reported that ececrine

were the only t.pe of sweat glands present in the paw of
the eat, and in 1947 Ring and Randall msde a similar claim
for the paw of the albino rat,

The term "pas” in each case referred to the hairless
ventral pads of both aanus and pes.

Since all four animals investigated for this paper
have ventral and interdigital pads, of both manus and pes,
completely devoid of hairs, it was descided to discover
whether only eccrine glands were present in these regions
and, if s0, to describe them.

Seriel sections, stainsd with hesematoxylin ami
phloxin were used for microscopic examipation, which proved,
in all four cases, that eccrine were the only eweat glands
present,

In the pads of Irighogurus Ynlpecula, these glands
were situated, surrounded by adipose tissue, at the Junction



Fig. l.- Eccrine sweat glands in the skin of the foot pad
of a male Trichosurus vulpecula. Stain H and Phloxin. X60.

A, T.S. of tubules of an eccrine sweat gland.
B. Myoepithelial cells in the secretory tubule.
C. Duets of the gland.

D. Connective tissue of the dermis.

E. Adipose tissue in the hypodermis.

This section shows in T.S. the large diameter of the
secretory tubules compared with that of the ducts.

Fig. la.- Shows a higher power picture of the secretory
tubules. The lower left hand section of a tubule deplcts
myoepithelial cells in transverse section, while on the
right they are seen in longitudinal view.
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of dermis and hypodermis, The large consplcuous
secretory colls were invested with connective tissue,
which formed a capsule in which many capillary blood
vessels were noted., (Fig. 1.). The large secretory
colls consisted of tall, pyramidal cells with pale
slightly acidophilic cytoplasm and & circular nucleus,
Arranged around the secretory tubule, myopepithellal cells,
with their long axis running perallel with the tubule, were
made conspicuous by their strongly acidophilic staining
reaction and their small dark nucleus. In their contracted
state each of these cells appeared to project into an
invagination in the base of a superimposed secretory one,
Both the secretory and the contractile elements rested on
the basement membrane, (Fig. 1a).

It was noted that the secretory coils changed abruptly
to become ducts (Fig. 2) which immediately coiled several
times and then passed into the dermis through which they
travelled in an undulating fashion. The duct wall
conslsted of two layers of cells; the inner ones were
cuboidal, with an acidophilic cuticle facing the small
well-defined lumen: while the outer cells tended to be
flatter and to have dark nuclei, Following a spiral
course through the dermis the ducts were seen to enter the
rather infrequent epidermal pegs and then to coll several
times, Their passage through the Malpighian layers
included several more coils after which they entered the



Fig. 2.- Ecerine sweat glands in the skin of the foot
pad of Trichosurus vulpecula, Stain H. and Phloxin. X180.

A. Secretory tubules.

B. Bagsement membrane.

C. Duct making an abrupt exit from the coiled tubules.

D, Myoepithelial cell,

E. T.S. ducts; the lining cells show a cuticle on the
luminal border.

F. Adipose tissue,
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stratum corneum where, though the lumen had become flat
or slit-like, the acidophilic cuticle could etill be
traced. The lining cells themselves had, in the external

layer of the corneum become reduced to anucleated squames,

In the pads of DROMICIA CONCINNA it was observed that the
collagen bundles which formed the hypodermieg were

practically obliterated by the densely packed colls of
eccrine sweat glands, From between the secretory coils the
ducts made their way towards the periphery of the
glandular mass to reach the dermis, through which they
pursued a loose spiral course and finally entered the
apices of epidermal pegs. Several spiral turns were made
in the stratum spinosum, beyond which an undulating course
brought them to the stratum granulosum and finally to the
stratum corneum. Throughout its course the lining cells
of the duct wall preserved an acidophilic cuticle which,
with the duct itself, could be traced only gs far as the

stratum granulosum, The secretory tubules were sim{lar

to those described in Irichosurusg.

THYLACIS OBESULUS of this animal, Wood Jones (192f) states
“the manus has nsked granular palm: and three ill-defined
interdigital pads”, and the sole conforms to the same
pattern,

The animal examined for this investigation was a
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mature female, and all the pad regions showed the presence
of only eccrine sweat glands which were not so closely
sggregated as those in similar situations in Dromica, Alsg,
e Wik of ewea the interdigital pcds appeared to
possess fewer glands than did the ventral pads of both
manus and pes.

The histologicel structure of these glands showed no
variation from that described in the reports on Irichogsurys

A Wood Jones (1925% noted
that the manus had naked granular flesh-coloured palmar
areas and only the mid-line region of the pes was devoid
of hairs,

For this part of the study mature females were used and
again it was found that only eccrine sweat glands are
present on non-hairy skin surfaces. These eccrine glands
showed the same general structure and chearacteristics as
those given of the other three animals: dbut since the
passage of the ducts through the keratinized layers could
not be traced, no details of this part of their course

can be given,

GLANDS FOUND IN THE SKIN OF THE TAILS.
LNIRCDUCTION o
Of the four animales investigated only one, Irichosurug



Fig. 3.~ Eccrine sweat glands in the bare ventral
surface of the tail of Irichosurus vulpecula.

s .T.8., of the eccrine secretory tubules.

B. Myoepithelial cell.

C. Bagsement membrane.

D. T.S. of duct from eccrine glands.

E. Cuticle lining the duct of an eccrine gland.
F. L.5. of duet of eccrine gland.

G. Connective tissue.






«]9=
yupeculg, possessed a tall not completely covered with
hair, and so in this case it wes deeided to examine both
the hairy and the naked skin surfaces.

Tpichosurus means “"hairy tailed" since to quote Wood
Jones (1923% the caudal appendage "is thick and busﬁy—-—
the terminal portion of its ventral surface 18 naked and
prehensile and 1ts skin is finely granular, very much
1ike the skin of the palm and scle.”

Serial sections cut through the prehensile part of the
tail of a mature male, were stained with haematoxylin and
phloxin.

Both naked and hairy parts were examined and a
description of glands encountered will be given, Sections
of the naked prehensile terminal surface (Fig. 3.) showed
transverse cuts through wide coils of eccrine sweat glands,
These coils though not numerous, were arranged in groups
surrounded by a capsular investment of connective tissue.
fheir tubular walls consisted of tall pyremidal secretory
cells containing a net-like cytoplasm and darkly staining
nucleus., Acidophilic myoepithelial cells appeared
between the pyramidal ones snd the pale=lavender stained
basement membrane upon which both types of cell rested.

During the secretory phase of the tubule, the
myopepithelial cells which, in the inactive stage were
narrow and arranged along the length of the tubule,
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appeared to be contracted and thickened., This thickening
caused them to project into hollowed-out bases of the
overlying secretory ones,

These secretory tubules changed abruptly to form the
ducts which had & narrow lumen surrounded by two layers of
cells (Fig. 3.).

It was Lever who, in 1949, described the eccrine sweat
ducts of man as being lined with a darkly eosinophilic
homogeneous membrane or cuticle, which he thought, merely
represented the luminal portion of the lining cells., Sueh
a cuticle, perhaps less densely stained, was observed in a
similar situation in the ecerine ducts of Irichogurus.
(Fige 3. ).

After leaving the secretory tubules the ducts followed
a fairly straight course through the dermis, then on
entering pegs of the epidermis they were observed to coil
several times. Their passage through the stratum
granulosum was marked by the acquisition of granules,
gimilar to those in the cells of this stratum, by the outer
layer of duct cells, This granulation also appeared to
extend back, to the depth of several cells, into the
stratum spinosum, A similar observation was made by Ring
end Randall (1947) in their report on the sweat glsnds of
the foot pade of the albino rat,

In Trichosurus, in its passage through the stratum

corneum, the eccrine duct lumen became flatter and more
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irregular and at the same time, the single layer of lining
cells retained the acidophilic cuticle,

Lobitz, Holyoke and Montagna (1954) maintain that in
human glands the Schiff-positive (acidophilic cuticle 1in
ny material) lining of the duet remains intact through
the granular zone and the stratum corneum to the sweat pore.

In the Trichosurus material, close to the skin surface,
the duect was surrounded by keratinized cells which, on the
actual surface, formed a flat depression, rather thean a
pore, as in humen skin., The originsl lining cells of the
duct retained, even in the depressed area, a faint staining
of the luminal border.

The sbove description of eccrine ducts in the
prehensile neaked portion of this phalanger's tail seems to
be in full agreement with the contention of Pinkus (1939)
and later of Lobitz, Holyoke and Montagna (1954) that
“the epidermal eccrine sweat duct is a morphologic and
biologic entity" = the ventity" refers to the single layer
of lining cells,

THE HAIRY PORTION OF THE IALL.

In the moré superficiael part of the dermis, small hairs,
in groups of three to four, were present; most of thece
gTroupg were accompanied by small sebaceous appendages which
displayed the usual holocrine characteristics,

The bulbs of large hairs, in groups of two to four
appeared at short intervals in the lower part of the
dermis, Deep to these large hair bulbe, at the dermo-
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hypodermal border, apocrine tubules with the usual
myoepithelial investments were observed.

These apocrine tubules displayed various stages of
secretory activity: their ducts possessed the usual twoe
cell-layered wall, with en acidophilic cuticle present on
the luminal surface of the inner cells. These ducts
apparently opened into the pilosebaceocus invagination of
the large hairs situated superficial to their secretory

coils,

DRONICLA CONCINNA .

The entire surface of the long slender prehensile
tail of these animals is covered with hairs. Two pieces
of tail were investigated, one close to the body, the
other nearer to the tip. Since no naked skin was present,
no eccrine glands were cbserved,

The very hairy surface which comprised about seven
eighths of the tail skin, showed within the dermis, groups
(three to four) of small hairs., Each group was supplied
with a small sebacecus appendage., The large hair bulbs
usually appeared singly and were present, sometimes
superficial to, and sometimes deep to the grouped hairs,
These large hairs were thought to be associated with the
more deeply placed apocrine sweat gland coils which showed
both secretory and non~secretory phases. The less hairy
ventral surface showed the same characteristics as the

very hairy seven eighths, though with fewer hair follicles,



Sections of the small tip of the tail displayed no departure
from the general pattern, already outlined, except that
there were fewer hair bulbs and rather more apocrine glands

present.

THYLACIS OQBESULUS .

According to Wood Jones (192&5 the tail of this
mersupial is comparatively short and clothed with fine
rather stiff hairs, dark coloured dorsally and pale
ventrally. Beneath the short bristle halrs is a soft but
rather scanty underfur,

The animal investigated for this study was a mature
female, On the tail no naked areas were present and no
ecerine glands were observed in the microscopical sections
examined. As the appearsnce and description of the apocrine
glands given for the hairy surface of both Irichosurusg and
Dromicias are so similar to that of Thylacig nothing
further will be said of the latter animal,.

According to Wood Jones (19253 the skin covering the
tail is scaly. The animal used herc was a mature male,
the tail was short (3.2 cms.). Small at its base, it
increased in girth towards its nid-seetion and gradually
tapered again to its tip. This appendage was uniformly
covered with short fine hairs which extended right to the
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slightly flattened tip., Microscopical examinations were
made of a short length cut from the thick mid-section,
as well as some taken from the terminal part.

The taill of Smipthopgig was entirely hairy, no eccrine
glands were observed and only the hair-associated apocrine
sweat glands, in various stages of secretory activity, were
present. These glands appeared, in every way, similar to

those of the other animals already described.

Of the four marsuplz=1s investigated three possessed a
tail which was completely clothed with hairs. JIrichogurug
differed from these three in having & prehensile appendage
which was covered with hairs except on the ventral surface
of its terminal part.

The hirsute surfaces of all four animals exhibited the
presence of apocrine tubules in the border region betwen
dermis and hypodermis. These tubules poseessed the usual
myoepithelial investments and were in various stages of
gecretory activity. In addition, characteristic sebaceous
glande accompanied the groups of small hairs which occupied
a mid position in the dermis. No eccrine glands were
present in the hairy surfaces, but the naked terminal
ventral region of the tail of Tpichosurus vilpeculs

possessed eccrine structures similar to those occurring on

the ventral pads of manus and pes of this animel, There
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were no apocrine tubules here since the skin surface was

devoid of hairs.

All these areas have hairs which are accompanied by

sebaceous glends and in the case of large halrs, by both
sebaceocus and apocrine,

However, Cooper (1930 ) in his study of Dasypus
novemcinta, notes that the hairs are few in number and that
one sudoriferous and one or two sebaceous glands are found
in conjunction with each hair follicle.

Duerden (1924) found that in sheep the sweat (apocrine)
glands are always associated with hair follicles, but
apparently he did not mention the presence or absence of
the sebaceous variety.

Carter and Dowling (1954) reported that in cattle each
hair follicle is associated with an apocrine as well as &
sebaceous gland,

Details of those hairy areas, which in many mammals
are more speclalised, such as the sternal and the
interscapular are reported under separate headings in this
papers

"Mammals a?e the only class of vertebrates which
possess hairs:wahe hairs of each mammal have peculiarities
of their own. Even in the same animal the pelage may be
composad of strikingly different hairs. According to their
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size and rigidity, hairs are grouped as coarse or fine,
Coarse hasirs are also known as guard hairs, top hairs or
overhairs. Fine hairs include those of fur, which are the
fine snd short underhairs."” (Montagna 1956).

All four marsupials are included in the following
tabulated description of the size and position of hairs
and glands present in those areas mentioned in the

above heading.

TRICHOSUEYS VULPECULA (mature male)
Hairs. Large bulbs associated with apocrine coils

appeared at the lower border of the dermis,
More superficial bulbs of smaller hairs
occurred in groups of three to four, &ll
members of a group emerged through the same
pore. Sebaceous appendages were present
around the group.

Apocrine 2lsndgs. Msny had a wide lumen, others
formed a narrow secretory tubule which ran
parallel to the large hair bulb. The ducts
opened into the pilo-sebaceous canals of these
haire, Myoepithelial cells were present and

meny glands were in the secretory phase.
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Sebsceous glands. These occurred as small aggregations
around groups of smaller hair follicles in the

upper part of the dermis,

DROMICIA CONCINNA (mature female).

Hgirs. Fine, single or in groups of two to three
heirs, occurred at the junction of the
dermie and hypodermis.

Apocrine glands occurred at widely separated
intervals in the hypodermis, The glands
were situated deep to a halr follicle into
which the duct opened. Secretory cells
showed a wide lumen; the duct a narrow one.
Myoepithelial cells were present in the
secretory psrt of the tubule.

Segbageoug glands occurred ass small grouped
appendages of single hairs or groups of

heirs (two to three),

THYLACIS OBESULUS. (mature female)
Hajrs occurred as a single large guard hair with
smaller hairs in groups (six to eight).

Apocrine glands appeared as a single tubule
asgociated with the guard-hair small-hair

grouping.
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Sabaceous glands. Very small sebaceous appendages
were associated with both smell and guard
hairs.

SMINTHOPSIS CRASSICAUDATA, (mature male)
Heirs were fine and appeared in groups of three to

four, very few single hairs were present.

Apocrine glands. A few tubules eppeared at
jnfrequent intervais at the deep dermal
jevel, Their tall pale cells were in the
gecretory phase and myoepithelial cells
were present, No ducts leading to & halr
eanal were identified.

Sebaceous glands. Very small appendages appeared
with small hair groups only and not with
single hairs,

AXILLS -
TRICHOSURUS WULPECULA. (mature female)

Hairg lerger than those in the groin region were
present at mid-dermal level. Several small
hairs surrounded each large one,.

Apocrine glends. The tubules occurred feairly
frequently assoclated with hair groups at
mid-dermal level, The tubules coiled
several times and were in the secretory

phase, Myoepitheliel cells were present.



Sebaceous glands. Large glends were attached to

coarse hairs while small hairs had only

a small aggregetion,

DROMICIA CONCINNA. (young mature female)

Hadxs.

Bulbs of fine hairs appeared in the
hypodermis, the hairs were in separate
follicles in groups of two to six. The
bulbs of the very few single hairs were
gituated deep in the dermis. More
superficially placed bulbs belonged to very
fine hairs which occurred two to three 1in

the same follicle.

Apocrine glandg. Myoepithellal cells were present in

these tubules from which the duects opened into
the canal of larger deeply placed hairs, Also
an occasional apocrine duct opened into the
pilo-sebaceous canal of a small superficial
hair just below the entrance of a sebaceous

duct (Montagna and Harrison 1957) .

Sebaceous glands. Small aggregations were packed

tightly around the groups of fine hair
follicles (two to six). Here only the
clusters of fine hairs mnd not individual

hairs possessed sebaceous @ppendages,



Heirs. A single large guerd heir occurred in a group
with six to seven fine hairs.

Apocrine £1ands. Tubules appeared at frequent
jntervals in the deepest part of the dermis,
but no duct was traced to its destination.

Sebaceous glsnds were attached to the large halrs,

the fine ones possessed only a small sebaceous

aggregation,

Haire. These were small and occurred two to three ina
group in the guperficial dermal layer but had
no sebaceous appendages. Bulbs of single
slightly larger hairs were placed either
superficial or deep to the bulbs of the
small ones,

Apocrine glands. These falrly large tubules frequently
in the secretory phase, were situated deep to
the hair bulbs. Myoepithelial cells were
present.

Sebaceoug glandsg were small snd attached to the large

haiPe.

GROLN -
Wm%

Heirs. The deeply situated bulbs tended to occur in
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groups (four to aix). Very small hairs with
bulbs in the superficial dermal layer occurred
in groups (three to six).

Apocrine glepds. The tubules were widely separated
and associated with the deeply situated hair
groups, The elongated tubules ran parallel

to the hair follicles,

Sebageous glands. These aggregates accompanied very

small superficial hair bulbs, The glands,
chiefly in the early secratory phase, formed

clusters around groups rather than around

individual hairs.

DROMICIA CONCINNA. (young mature female)

Hairs were fine and arranged in irregularly placed
groups of three to four, their bulbs appeared

in the lower part of the dermis.

Apocrine glands. The single tubules appeered at

fairly close intervals in the most superficial
layer of the hypodermis, near to bulbes more
deeply situated in the dermis,

Sebacaous £lands surrounded each hsir follicle whether

growing singly or in groups of three to four,

THYLACIS OBESULUS, (mature female)

Halrs were generally fine and appeared in groups of
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three to four with their bulbs in the upper
part of the dermis,.
Apocrine glepdg. With each hair group one spocrine
tubule was associated, this opened into the

follicle of the group. Myocepithelial cells

were present in the tubule.

Sebaceoug glands surrounded each fine hair of the

ET0UD.

(mature msle).

Hairs. Small hairs in groups of two to three and
widely separated mediume~sized hair bulbs

appeared in lower part of the dermis,

Apocrine glands. Some apocrine tubules opened into
the hair canal of each one of the larger
hairs just below the entrance of the
sebaceous gland,

Sebaceous glands. Small appendages surrounded the
groups of small hairs,

Haire. Each large gingle hair follicle, set fairly
deep in the dermis was surrounded by three to

four emaller grouped follicles,
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Apgaring glands sppeared frequemily with the larger
deeper hairs; the slightly coiled tudbules were
situated at the dase of the large hair
follicles., The faintly acidophilie cuboidal
seoretory cells were surrounded with myoepithel-
ial elements, The pale-staining nucleus of the
secretory cells displayed numercus small
chromatin granules, The ducts were narrow and
straight, they usually entered a pile-
sébaceous invegination just delow the level of
the epidermis,

ATA., (meture male).

Bairs. The very saall follicles were placed fairly
closs together,

Apeering gisnds. None was: obeerved.

Ssbasecua glania vere present as ssall sppendages
of some of the small hairs,.

1. Hairs varied in size froam fine or small to largs or
eoarse, snd oocurred either singly or in groups.

2. Hair buldbs of large hairs which usually occurred
singly were found at the janction of dermis amd
hypodermis.
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3. Smaller hair dulbs were usually pressnt in the
upper part of the dermis mre they oscurred in groups.
L., It was noted that both ssbaceous aggregations amd
spocrine tubules were sssociated with the deeper
eearmvhura. shile only the sebecscus aggregations
were present with the samller superfieizl ones.
This finding is in accord with the description given
by Bollig er and Hardy (194%) in which they maintain
thaet in the skin of IiShAMRTNE
central follicle has both & sebagecus and & sudor-
{ferous gland sssoviated with 1t while eech

lateral cluster hes a ssbascecus gland omly.

Se wwnunsmmudurlymm
Wmnmum-omwm;m
observation alsc mede by Nontagna (1956) who olsinms
that they sre more spparent when the epithsliua 1s tall.

6., Phloxine stained sections demonstrated that when
mmxnmmmmterymm
basezent mezbrene was wider and mors clearly
visible. Vheress, when the cells were flat and
the lumen wids, ths basement mesbrans was thim
and difficult to identify.



STERBAL _GLARD

JIETRODUCTION
gince Ford (193L4) hed noted that some sort of sternal

or pectoral gland 1is of frequent occurrence in marsupials,
cerial sections were made through the skin of this region
of the four marsuplals used for this investigation.
TRICHOSURUS VULPECULL .

Both male and female specimens were exanined, the
particular area being the triangular pectoral patch of
brownish yellow haigs; this patch is larger in the male
than in the female,

The sections of both male and female revealed an
epidermis of slightly greater thickness (three to four
cells deep) than elsewhere on the body and & dermis many
times thicker then tht epidermis.

Hairs, both guard and small were present: the small
variety occurred in clusters of three to four and were
frequently associated with a single discrete guard hair
with which a sebaceous appendage was present, At the same
level, that is, in the upper part of the dermis sebaceous
agegregations gurrounded the groups of spall hairs, this
encirclement appeared to be around the group: rather than
around individual hairs. The bulbs of some single fairly
large hairs eppeared in the deepest part of the dermis;

these were irregularly grouped,
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Apocrine secretory tubules occurred at fairly wide
but regular intervals, and did not appear to be associated
with hair follicles of any particular size oY position, The
gsecretory tubules gave evidence of both secretory and
post-secretory phases: the acidophilic myoepithelial cells,
as usual, were much more prominent in those tubules which
were in the secretory phase.

Skin from mature females, although the yellow=-brown
patch was well developed, did not exhibit apocrine
tubules or sebaceous glands of particularly large gize.

Microscopic examination of skin from & similar
region in males, revealed that while the arrangemnent of
heirs was similar to that in females, both sebaceous and
apocrine tubules were larger and more active in appearance,
Those apocrine tubules that were in the secretcty phase
exhibited cytoplasmic blebs protruding into the lumen,
but the crystals mentioned by Boll iger and Hardy (1944)
were not observed in my material., The greater size of
both apocrine and sebaceous glands in the male Trichosurus
suggests a more specialized glandular activity in this
region and one that is related t; the sexual maturity
of the male.

Aecording to Bolliger and Hardy (1944) a sternal
region characterised by large and active glands as well as
coloured hairs, had so far, been found only in IrichoBsurvus
yulpeculs, though Beddard (1887) described a glandular
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patch in the marsupial bended ant-eater (Myrmecgbius
fagclate). Thie animel was again investigated by Ford
(1934) who noted an increase in the size of the sebaceous
and apocrine glands, but did not agree with Beddard (1887)
that a grandular mass under the dermal muscle belonged to
the category of sternal glands., BY dissection and
microscopic examination Ford proved that this glandular
substance was an extension of the animal's submandibulap
salivary glend and in no sense a skin gland.

My examination of both sexes of the other three

marsupials, Dromicls CODSLARSs Thylseis obesulus, and
g cragsicaudata revebled no particular enlargenat

or specielization of the sebaceous glands of the sternal
region, which also did not exhibit any hair coloration -
though the epidermia and dermis were aomewhat thickened,
However, in Sminthopgis only, gerial sections revealed
the presence if some gland substance deep wo the
subcutaneous striated muscle, This gland was somewhat
similar to the parotid gsituated beneath the external
guditory csnsl. The strongly acidophiliec celle which
formed the wall of the jnterilobular ducts and the acinar
cells filled with conspicuous granules suggested that a
salivary rather than a skin gland was present deep to
this sternal region, For purposes of comparison and

verification sections were also made of the parotid gland

of Irichogurus.



The interscapular gland is constant in all mammals,
and in man is probably the homologue of the so~called
"Hibernating glsnd® of rodents. (Inglis 1927).

Bonnot (1908) described the gland in both human
embryo and adult as a paired organ very irregular in shape
but definite in outline, situated on the gshoulder or on the
side of the neck.

SUMMARY. |

Examination of the interscapular and lover back regions
of all four marsupials failed to disclose, either
macroscopically or microscopically any definite “"fat
glandular® tissue in all but Spinthovpsis.

In Trichosurus and Dromicia the hypodermis consisted
of a deep layer of adipose tissue and this did not extend

beneath the dermal muscle to produce what could be called
a "fat gland®,

However in Thylecls a fairly thick sdipose layer
separated the dermis from the underlying striated misgcle,
but this tissue was not encapsulated and did not present
the features of a hibernating glend,

In Spinthopsis between the inner border of the dermis
and the striated muscle of the back a mass of fatty tissue

appeared, This area was only relatively well vascularized,
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the cepillary networks being few, the main vessels were
some small arteries. This plece of tissue was not
observed in either the fresh or the fixed condition and
its presence noted only in the serial gections. It was
difficult to decide whether this fatty area was ordinary
adipose tissue or Whether 41t should be included in the
category of "fat glands*, An apparent connective tissue
cspsule geparated it from the dermal tissue, but on its
deeper aspect it appeared to sbut directly on to the
atriated muscle without the intervention of any connective
tigsue. Many mast celle were noted, these appeared chiefly
in relation to those cells which contained small fatty
droplets, the rest being empty cell envelopes, the fat
having been removed during the preparation.

According to Shattock (1909) there are two forms of
adipose tissue, One of these arises fror & deposition of
fat in ordinary connective tissue cells, the fat though
deposited at first in droplets eventually coalesces into a
single sphere., The other is confined to particular areas,
the fat being deposited in discrete droplets and remaining
go, a form which histologically allies the cell groups to
those of a ductless gland, Even this type of fat may
eventually be replaeced by the ordinary variety.

Following this line of argument, the fadty tissue under
consideration in Spinthopsis is probsbly not the ordinary

adipose type.



The shape and development of the marsupium or pouch
end the mumber of nipples within it varies from species to
species.

In Trichosurys vulpecule the pouch 1s well developed
(Jones 192&5, with the opening directed forwards. This
author describes the pouch of Dromicla _conclnna &s being
of the shape of a conventional heart, the opening belng at
the anterior end, while two lateral extensions pass forward
to the side of the body in front of the legs. The nipples
are six in number.

In Thylacis obesulus the pouch opens downwards and the
eight nipples ere arranged in an incomplete circle (Jones

1921).

According to Grasse {(1955) the females of Spintbopsis
gragaicaudate which do not heve a marsupium, exhibit around
the base of‘each nipple (they number two to ten) a circular
cutanecus fold forming & funnel which encircles the head of
the young when attached to the nipple.

owen (1839-1847) states that the nipple in all
marsupialia is imperforate at the centre and the milk
exudes from six to ten minute orifices arranged around the
apex, The nipple increases in size with the growth of the

mamnary foetus attaehed to 1t.
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The marsupial mammary gland is regarded as having

the same essential structure as that of ordinary mamnals,

The speoimens of JRICHOQSURUS VULPECULA examined for
this paper displayed a true marsupium formed from a fold of

the skin approximately five cms. longe. It was generally
hairy but fairly free of hairs in the immediate vicinity
of the nipples and smooth on these projections themselves.
Two mammary glends, one on each side of the mid-line, at
inguinal level, occurred as elongated structures

(L x 1.5 cme.) just beneath the ekin,

Two nipples were attached one on each slde,

MARQUDIUM.

Microscopic examination, by seriasl sections, of areas
unrelated to the nipples revealed an epithelium slightly
cornified and six to eight layers deep. In the lower two
or three layers of the Malpighian region the nuclei were
set perpendicular to the basement membrane,

The dermis, six to eight times deeper than the
epidermis consisted of, in ite upper part, irregularly
woven collagen bundles. The lower part, in which the
collagen was more loosely arranged, contained the follicles
of a few coarse hairs which opened onto the ekin surface,
At the upper dermal level somewhat small sebaceous glands
opened by short ducts into the pilo-sebaceous canal of

each coarse hair.
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MAMMARY GLATD .
As mentioned in the brief introduction to this section,
the mammary gland is similar in structure to those of
ordinary memmals, in conseguence only the ducts and nipple

region which show some differences will be described.

The intrelobular ducts hed a wide lumen up to five or six
times greater than that of the secretory acini. The walls

consisted of ﬁwo to three layers of cells, the innermost
tending to have their nuclei elongated and parallel to the
luminal surface which sppeared to have a thin acidophilic
cuticle. The nuclei of the outer layer of cells had
their nuclei disposed parallel to the length of the duct.
Myoepithelial cells were present outside the secretory ones.
The interlobular ducts which were surrounded with a
thick band of connective tissue had a wide irregular
lumen. The duct walls consisted of two layers of cells,
the inner ones being short columnar. Myoepithelial cells
formed an externmal investment for the duct.
THE KIPPLE was a thin elongated structure, its surface
covered with squamous slightly cornified epithelium, The
internal stroma consisted of rather fine, fairly densely
woven connective tissue in which smooth muscle cells
tended to run parallel to the long axis of the nipple.
What were probably elongated lactiferous sinuses occupied

the length of the slender nipple. The sinus wall consisted
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of two to three layers of columnar cells, the innermost
formed a scelloped border to the lumen which frequently
contained some secretion. Myoepithelisl cells were
jdentified in the sinus walls.

Nearer to the glandular end of the nipple other ducts,
probably those lactiferoug ones which lead from the
mammary gland into and through the nipple to reach the
lactiferous sinuses, were noted. Tall simple columnar
epithelium formed the walls of these ducts, The luminal
surface of each cell appeared to be more darkly stained
and presented a curved border to the secretion-containing
lumen., Strongly acidophilie myoeplthelial cells invested
the duct walls.

Excretory duets leading from the lactiferous sinuses
to the exite on the nipple surface were 1ined with stratif-
jied epithelium six to eight cells deep, the inner layer
became slightly cornified as the duct epithelium met that
of the skin at the exit. No myoepithelial cells were

present in these ducts.

TYLACIS ORESULIS .
MARSURIUM .

In this structure the skin was slightly folded and
the epithelium moderately keratinized. Very few halirs were
present except nearer to the nipple where several large

ones, well supplied with sebaceocus glands occurred. Deep
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to the large hair follicles apocrine tubules were present.,
Further away from the nipple region the skin lining the
mersupium contained, beneath its dermal connective tissue,
coils of apocrine glands running parallel to the skin
surface,

JIFPLE.

These long slender structures were covered with a
somewhat folded, slightly keratinized skin eight to ten
cells deep. A few large hairs with sebaceous appendages
were erranged around the base of the nipple. A core of
dense connective tissue filled the apex of the structure.
Smooth muscle cells ran parallel to the excretory ducts
which near their exit on to the skin gurface were lined
with squemous stratified non-cornified epithelium., The
actual exit of these excretory ducts on the surface was
not observed., Along the length of the nipple, elongated
narrow lactiferous sinuses which formed reservoirs connect-
ing the lactiferous ducts with the excretory ducts,
appeared, Columnar cells formed the walls of these
sinuses which contained secretion in their lumen. No
myoepithelial cells were jdentified in the walls of these
structures. Richardson (1949) mentions that in the
lactiferous ducts of the goat mammae, myoepithelial cells
are present, He, with others, regards these contractile
elements as being concerned functionally in the process

of the "let-down" of milk,.



Oowing to a shortage of material it was not possible
to make a microscopic examination of the marsupium and
nipples of these animals. Details of a macroscopic
survey are given in the 1ntrodnetion.

SUMMARX

The marsupia and nipples of Trichosurus vulneculs

and Thylacis cbesulus have been described both

macroscopically and microscopically. These structures
present rather similar featﬁres in both species,

Owing to shortage of material, it was not possible
to examine microscopically the mersupia and nipples of

Since it is known that the mammary glande of
marsupials resemble closely those of mammals generally,

no description of these is given,

\s¥8tmanfiollendorts (1957))1n his dealing with the glends

in the humsn nasal vestibule noted that,unlike
Schiefferdecker (1900) and Stieda (1902), Alverdes (1932)
could £ind no free sebaceous glands in this region, Those
glands that were apparently free more likely belonged to
undeveloped hairs,



Fig. 4.~ A large spocrine tubule in the upper lip

below the nasal aperture of Trichosurus vulpecula.,
Stained with haematoxylin and eosin. X 450,

A,
B.
C.
D.
E.
F.
G.
H.

Apocrine tubules in the secretory phase.

Cytoplasmic protrusions into the lumen of the tubule.
Secretion in the lumen of the tubule.

Nucleus of a myoepithelial cell.

Duct showing an abrupt change from a secretory tubule.
Hair bulb.

Sebaceous gland associated with hair bulb.

Connective tissue of the dermis.

This picture provides a striking illustration of the

abrupt manner in which a secretory tubule becomes
narrowed to meet its excretory duct.
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Regarding sudorifercus glands in the nasal vestibule,
6me obgavverba3! remarked that according to the statements
of Zukerkandl (1893), Schiefferdecker (41900), v. Mihalovics
{1900) and Kallius (1905) eccrine sweat glands with wide
tubules occurred especlally on the septum, though Schumacher
(1925) failed to cbserve thenm,

However, Alverdes (1932) firmly established the fact that
these are not ordinary eccrine sweat glands, but rather
tubules with an apoerine mode of secretion, which is
emptied into the hair canals of the vibrissae, These
colled tubular glands are smaller than those of Moll in
the eyelid and the cerumen tubules of the ear canal, The
width of the nasal vestidule tubules measures between
20 and 150 micra, according to whether the cells are
secreting or not, and whether the myoepithelial eells
are relaxed or contracted,

The secretory parts of the tubules lie in the dermis
and frequently spread to the hypodermis; these tubules
narrow abruptly to form the duets, where their epithelium
gains an extra layer. (Fig. L4.). After pursuing
a steep and almost straight course, the duct opens into
the hair follicle belonging to a vibrissa, The renge
of these glands described by Alverdes (1932) was
restricted to a narrow zZone along the lower border of

the large and small wing cartilages. However, it has
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been found that they are numerous in the vestibular fossa,
fewer in the roof of the anterior part of the vestibule and
on the septunm,

Alverdes (1932) stresses that these glandse have no
relation to the sexusl function of their omners and that
they occur in all age groups.

If they empty into hair canals their secretion counld
be similar to that of the sebaceous glands which delong to
the heir,

Also whether their secretion is sweat and they them-
gelves, like the axillery glends, could be described as
sweat glands is still very doubtful,

Although, so far, a satisfactory answer to this
question of function is nod forthcoming Alverdes (1932)
has made every effort to have these apocrine glands namef
"yestibular glands of the nose".

Eato and Nagata (1938) have discussed the apocrine
sweat glands in the nasal vestibule of the Chinese and
Mogi (1938) has dealt with the development of the apocrine
sweat glands in the nasal vestibule of the Japanese foetus,

Meeda (1951) mad a comparative study of the namber
and distridution of the apocrine gleands in the nasal
vestibule of ramerous mammals, He found that the regions
in which these glands are most frequently found are the
floor, septum and roots of the nasal wings.



Fig. 5.- Apocrine tubules in the upper lip of Tricho-
surug vulpecula. Stained with haematoxylin and eosin. X 100.

A. Apocrine tubules in the secretory phase.
B. Duct of apocrine tubule.

¢. Nucleus of myoepithelial cell.

D, Striated muscle.

E, Connective tissue.,






For the histological description of the glands of the
above regions, a pmature male animal was used,

THE RHIBARIUM wes non-heiry and of a fine gramilated
appearance when examined macroscopically.

Microscopic sections revealed a keretinized squamous
stratified epithelium which projected into the dermis in
the form of stout pegs., No glands were present in thie
region,

The external skin around the rhinarium contained large
and emall hairs, these occurred either singly or in groups
of two to three, at the superficial level of the dermis,
Moet of the hairs hed small sebaceous appendages, The
large more deeply placed bulbs belanged to halrs which
possessed large lobulated sebaceous glands,

The bulbs of large vibrissze were placed in the still
deepsr tissue, these structures which were provided with
the usual blood=filled cavernous sacs, freguently possessed
comparatively small sebaceous appendages, Just below the
level of the epidermis: these glands opened into the hair
canals,

Apocrine tubules, large and mostly in cross section,
appeared frequently deep to the large hair bulbe but
cccasionally were superficially placed, (Fige 5.). Though

pamerous serial sections were examined it was never possible
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actually to follow a duet from one of these tubules to its
destination,
JHE HAIRY PART OF THE UPPER LIP contained small, medium-
sized, and large hairs in addition to many vibrissae.
Each emall hair was completely encircled with a sebaceous
appendage, but no spocrine tubules accompanied it, All
hairs possessed sebaceous adjuncts as also did each
vibriesa though in this case the holocrine structure was
comparatively small, Apocrine tubules of considereble size
accompanied the large heairs and vibrissae but it waes not
possible to trece the destination of their duects: according
to Alverdes (1932) they open into the hair canals of the
vibrissae, These apocrins tubules possessed well-marked
myoeplthelial cells,
THE HASAL VESTIBULE was in its anterior pert lined with
cornified squamous stratified epithelium in which a well-
defined stratum lucidum was noticﬁd. Ro ecerine glands
were present in the dermal region dbelow the lining
epithelium, Groups of muco-serous glands occupied the
medial aspect of the roof and in the lower part of the
lateral wall of the vestibule. Ducts from these glands
cpaned into the vestibular cavity,

Fo apocrine tubules, large or small, were observed in

any of the tissues surrounding the vestibule.
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The smooth part of the lip was covered with a s8lightly
keratinized epidermis which rested on a fairly dense
acidophilie dermis, In the hypodermal region of what would
correspond to the muco-cutaneous Junction, very large
compound sebaceous glands occurred, these did not always
appear to be assoclated with hairs. These holocrine
glends were lobulated, the lobules being separated by
connective tissue in which large coils of apocrine glands
were situated., The cells of these tubules were in the
secretory phase with blebs of cytoplasm protruded into the
lumen, The usual acidophilic myoepithelial cells, not very
deeply stained could be recognized cutside the tall secretory
ones,

JHE BRIBNARIUE .

This region on macroscopic inspection had & non-~-haliry
gramlar appearance, accounted for in the microscopic
sections by the arrangement of epldermal pegs and dermal
incursions, these incursions having caused & piling up of
the epidermis over their surfaces. The epidermis, about
six to eight cells deep in the Malpighian region, had a
very thin stratum corneun.

Venous plexuses appeared in the dermls which rested
against a strip of hyaline cartilage. Between this
certilage and the epithelial lining of the nasal veatibule,
coils of apocrine tubules almost completely obliterated



Fig. 6.~ Apocrine-like tubules in the lateral wall of
the nasal vestibule and in the terminal part of the conchal
process of Dromicia concinna.

Stsined with haematoxylin and eosin. X 100,

A. Apocrine-like tubules with a wide lumen in the lateral
wall of the vestibule.

B. Apocrine-like tubules in the conchal process.

C. Squamous stratified non-cornified epithelium lining the
vestibule and covering the concha.

D, Cartilage.

E. Yestibule.






5=
the connective tissue, (Fig, 6.). As no hairs were
present on this skin, it seemed probadble that the ducts
from these tubules opened into the nasal vestibule, but
this supposition was not verified.
E was lined with sguamous stratified
(two to three cells deep in the Malpighian region) slightly
cornified (in some parts) epithelium. No ducts were

actually observed to debouch on to this lining epitheliunm,
E was covered with fine hairs

which emerged singly from the surface, each hair possessed
a large sebaceous appendage., The bulbs of some larger
hairs occurred deep in the dermis or hypodermis, An
occasional vibrissa, with its erectile sac was aleo
pregent at this level, Striated miscle bundles appeared
dsep to the dermis; medial to this muscle glandular tissue
came into visw, These glanids were of two types, the more
eranially situated variety consisted of muco-serous acini,
while more ventrally, long apocrine tubules travelled
parallel to the surface of the lateral wall of the nose,
The ducts from the apoerins glands probably opened into
the nasal vestibule: although numerous serial sections

were exanined no duet outlet was observed.

Sections for this study were taken from the above

regione of & mature female,
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Previous to cutting the nasal area from the animal, &
macroscopic examinsation gshowed the rhinarium to be naked
and tesselated (Jones 1924). Serial microscopic sections
revealed that the skin was squamous stratified and
keratinized, A deep acidophilic stratum corneum rested on
a three to four eell deep stratum granulosum, dbut no
stratum lucidum was recognized. A deep Malpighian region
sent stout pegs at regular {ntervals into the dermis, This
regular arrangement presunsbly accounted: for the tesselated
appearance of the gurface epithelium, The dermis consisted
of fairly thick ecollagen bundles interwined to form & pale=
stained mesh. Ko eccrine glands were observed in the ekin
of the rhinariuam,

The hairy surface of the externzl nares when ssctioned
exhibited an epidermis closely beset with medium-sized
hairs, each with its own sebaceous gland, most of these were
4in the later stages of secretory activity. Ko gpocrine
tubules appeared in relation to any of these hairs,

Frontal sections through the nesal vestibule revealed
a lining of squamous stratified very slightly cornified
epithelium, The conchal process contained hyaline
cartilage, except at 1ts ventrally turned extremity where
4ts core was formed by eonnective tissue in which
numerous closely coliled apocrine-like tubules were present.
These tubules consisted of columnar gecretory cells rest-
ing on welle-marked myoepithelial units, The duet walls



Fig., 7.- Apocrine tubules in the concha of the nasal

vestibule of Thylacis obesulug. Stained H. and E. X:40,

A,
B.
c.
D.

Secretory tubule with a wide lumen,

Nucleus of a myoepithelial cell.

Duct of a tubule.

Squamous stratified non-cornified epithelium lining the
nagal vestibule and covering the conchs.
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comprised two layers of acidophilic cells, no duct exits
were observed, (Fige Te)e

The septum was lined with five to six layers of
squamous stratified non-cornified epithelium which with the
ocollasgen fibres surrounding the cartilage formed a close
association in which no glands were observed.

JHE LIE _REGION

Just external to the Junction dDetween the hirsute and
glabrous skin of the 1ip, there appeared eight to ten large
branched sebaceous glands which were apparently not
associated with hairs, This cbservation conforms to the
statement made in textbooks (humsn material) that sebaceous
glands, not related to hairs, occur at or near mico=cutaneous
junctions, In my sections these sebaceous structures
appeared to open by ducts lined with squamous stratified
epithelium straight on to the skin surface,

SHINTHOPSIS CRASSICAUDALA .
RHINARIUM AND NASAL VESTIEULE .

Macroscopic inspection of the rhinarium showed 1t to be
deeply grooved in its lower medial part end the epidermal
surface to have a granular &appearance,

An oblique frontal cut through the right side of the
nesal vestibule region of & mature male was used for
sectioning,.

The subsequent serial microscopic sections revealed
superficial epidermal ridges which correspond to narrow
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dermal incursions into the epidermis: these ingressions
geve rise to wide rounded epidermal pegs. The sqperfieial
gramular appearence resulted from these arrangements of the
underlying tissues,

The epithelium of the rhinarium, squamous stratified
glightly cornified, was also fairly thick, the Malpighian
layers amounting to six to eight cells in depth. There were
no glands, eccrine or spocrine in the tissues of the
rhinarium. /

The skin covering the nose from the mid-line to the
lateral part of the oral clerft, contained, on the nasal
part, small haire, srranged either eingly or in grogs of
two to three. Small sebacecus appendages accompanied some
of these hzirs, Towerds the oral cleft lerge hairs amd
vibrissae eppeared in adaition to the smell hairs mentioned
sbove, The vibrissae were sccompanied by the usual
erectile sacs and deep to the large hairs apocrine tubules

vere present, There was no evidence of the termination of

their Aduets.

Oblique frontal sections cut through the vestibule
dieclosed that its lining epithelium was squamous
stratified noncornified except nesr the outlet on to the
skin surface where a slight cornification was cbserved.

Long colls of apocrine tﬁbules,‘frequently in
active secretion, occupied the roof region of the vestibule,
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into the upper part of which their duects probably opened.
These eoils appeared to be in fairly close proximity to
the septunm,

The nostrils were cleft at their lateral margins and
along the upper border of this cleft very closely coiled
apocrine tubules displaced the connective tissue of the
dernis almost completely. The ducts from these glands
probably emptied thelr. contents into the anterior part of
the nasal vestibule, though no ducts were observed in the
serial sections examined.

There were therefore, as mentioned above, two sets of
apocrine tubules related to the vestibular area; those in
the vicinity of the roof snd septum and those along the
upper border of the nasal cleft.

SUMMARY .
RHIBARIUN .
ECCRINE GLARDS. Fo glands of this nature were present
" 4n the tissues underlying the non-hairy skin of
the rhinarium., This statement applies to all four
species examined.
GLANDULAE VESTIBULARES NASI, theee are apocrine-1ike
tubules with a wide lumen, which were present
jn the tissues underlying the squamous stratified
non—-cornified epithelium in some of the four

species of mammals investigated,
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W Fo apocrine tudules present.

, In this animsl epocrins tubules
wmmmﬂnmatbmm-
and probebly opensd by dusts into the nasal
vestibule.

TLAGIS ORESUIOS. The epitheliel lining of the
vestidule wes slightly cornified., Only in the
ventrelly turned extremity of ths conchal process
were apocrine-like tubules found., These were

vestidbule epithelium was slightly cornified at
the outlet of the external nares. Two seta of
apoorins tubules were present in the vestibular
area; onme set in the roof and the septunm, the
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at its maoo.cutsnscus junction, contained many
MWMM&.&%M&“
with heirs, large apoorine tudules (in sscretory
phase) were &lso present in the seme region.

TUYLACLS CRESULLS. At the Junotion Detwoen the hirsuts
snd tie glsbrous akin of the 1lip, eight to ten
iarge brenched sdbsoscue glands, not spparently
associated with hairs, were present. Ductse from
these glande opensd streight om to the skin
rTonee, &Mmmmmm‘
region.

SEIEE0PSIs CRASSICAUDATA. Bo setusl lip region was
eamnined but the skin covering the srea just cbove
mumnpmxmmx“c.muwmn
hairs (vith sebegeons sppendagez), large hairs and
vibrissae, It was not possidble to deteruine the
chﬁhﬂaﬂwm
sebeosons glands, but epocrine tudules eppeared

mmmmmmmxemmu
4ivided into three asin groupst
1. Sebegecus, 6.g.1 Nsibomion mnd Zeis (of eyelid), the
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Harderian of some mammals, and those sebaceous groups
associated with the small hairs on the eyelid.
2, Serous: The Narderian glands of some mammals, (Lacrimal
and eccrine types were missing in all four animals examined).
3. Apocrine: Moll (of eyelid) and epocrine tubules assoc-
iated with the larger hairs of the eyelid.

Some, if not all, of the glands listed sabove are found
in all mammals: for those present in the four marsupials
investigated for this study, Fig. 11, may be consulted,

Woronow. (1904) made comparative anatomical studies of
a large series of mammals and came to the conclusion that
there is no recognizable distinction between human and
animal lecrimal glands,

In 1694 Herder discovered a gland (later named after
him) in the eyelid, and in 1877 Wendt suggested that this
Harderian gland was a modified skin appendage and that
while it is sebaceous in the lower animals it tends to be
more like the lacrimal in the higher mammalian stages,

Jones (1839-1847) noted “that the lacrimal glands
exist in man and spes but no glandule of Harder", It was
Wolff (1948) who remarked that Harder's gland is found in
all vertebrates except the primates and that it is larger
in the herbivorous mammals. In the lower apes, it is
rudimentary, sbsent in the anthropoids and in man, in whom
however, it is found gs a rarity (Giacomini 1887). Vhitnall
(1921) also mentioned that it has been described in the plica
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senilaneris of the maan foetus and as percisting in rere
cases in the adult,

wolrr (15u8) mede the comment that where both lserimal
and Farder®s gisnd are pressnt, when one is large, the othepr
is suell and vioe verss, He also olaimed thet Harder's glwmd
has & gomnon origin with the laerimal, in e single gland
situated in the lower 134, Growth of the nedial portiom of
this glapd produces the Hardsrian structure, while the
lsorisal part migrates tosards the cuter canthus snd then
into the upper 1lid, Thas the rudiment in the lower 144 of
amphibiane is really the rulinent of both ths lacrimsl and
the Harderisn gland,

wolff's claim for the common origin of these two glsmis
coupled with “endt's (1877) omtention that the Harderian
changes from sebeescus in the lower to more like thc lserimal
in higher snissls, probably eecounts for the faet that in
sone species the Herderisn structure Delongs to the olly,
end in others to the more serous type of sccretory tissus,
In sddition to the above ibbie (1959) mede the cbservatiom
that ths conjunotivel mucoss sey be pluripotential in its
edility to produse different types of glandular structure,

It is at this stage thet it seemn ~orifnent to discuss
the histologieal detail of the Jiapdari ds of the four
marsupiele, That certain differences in gellular detail are
present, will be spparent if sach ease is considered
individually.
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The histological structure of those glande normally
found in the eyelid will then be reported upon.

In this animal Harder's gland appeared as an elongated

structure lying near the apex of the inferior border of the
pedial fornix. Its microscopical structure was that of a
tubulo-acinar glsnd, of which the tubular part consisted of
pyramidal-schaped cells surrounding a wide lumen., These ceolls
because of their pale-staining, somewhat foamy cytoplasn,
were suggestive of holocrine glandss each basally situated
mueleus was darkly stained., Those cells comprising the
acinar portion were grouped saround a small circular lumen
and though similar in shape to those of the tubular portion,
were taller, more slender and tapered towards the lumen,
In sddition, many &cini opened into the lumina of the tubulses,

Oof the acinar cells, some were slightly "bluieh pink",
and more granular than foamy, probsbly owing to the state of
their secretory activity, This particular type of cell
occupied, in some capes, the entire ecinus. Another cell,
of similar shape, which occurred, either singly or in small
nunbers in an acinus exhibited eytoplasm of a uniform dark
glassy pink which did not sppear to contain any granules,
Myoepithelisl cells, rather faintly stained, were present
in both the acinar and tudbular components,

The Mtraloimlar duets, which appeared among the
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secretory elenents wers lined with a single layer of
cuboidal oslls, each with a dark, round, centrsl meleus.
The lusen of the dneot msas wide and eireular,

The intericbular éuets, with walls consisting of &
dcudle layer of cudboidsnl cells, posseseed & lumen slightly
smaller than that of the excretory ducts., The walls of
these latter pessages consisted of two to thres layers of
columnar cells.

An interesting chssrvation was made by Stibbe (1928)
uMnmtorwmmmofmmr. He ncted
firetly, that its greatest part is a typieal alveclear
sorous gland which would pass for & serous salivary one,
and secondly that there is, near its immer or anterior emd,
e pesuliar region which consista of round or oval alveoll
1ined with cuboidal spithelium, HNe gave a description of
the cells and then scknowledged the unoertainty of his
interpretation of thair appearance. The secretiom of the
gland was thick and sticky. The desoription, to me,
suggests a sercus gland tending to transferm into a
sebaceous one, although he referred to a colleid rather
than to a fatty chenge. The calf slso had the usual
lecrinal serous secreting gland at the ocuter part of
the oxdit.

This small snimal possesced & Hepderian gland which
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extended from the medial canthus as far temporally as the
attachment of the nictitating membrane, which wae sickle-
shaped. This comparatively large gland was divided by
stranis of striated muscle into two parts, Serial sections
showed that these two parts, upper and lower, gradually
coalesced to form a single crescent-shaped structure whieh
lay medial and deep to the conjoined portion of the
nictitating membrane into v?ich the gland itself
penetrated to some extent.
Structure of ihe gland.

The secrstory part consisted of cells arranged in a
tubulo-acinar fashion, In the tubular portion, the
cuboidal cells contained a granular cytoplasm and a central,
round, dark nucleus, These cells surrounied a wide tubular
lumen and myoepithelial cells were present at the base of
the secretory cells, In the acinar portion the cells were
truncated pyramidsl in shape and surrounded a small round
lumen., These secretory cells contained a very deeply
stained, round, basal nucleus and a coarsely granular falrly
darkly-stained cytoplasm, Some of the cells had the
sppearance of fhose of a holocrine gland, MNyoepithelial
elements were present but were much less well defined than
those of the tubular portion., The intralobuler ducte were
l1ined with a single layer of cuboildal cells, these contained
a central round dark nuclens, The duot lumen was fairly

wide and myoepithelisl cells surrounded the mural ones,



Fig. 8.~ Section through the lower eyelid and nictitating
membrane of Thylacis obesulus.

A. Harderlan gland.

B. Nictitating membrane.

C. Cartilage in nictitating membrane.
D. Cornesa,

E., Lower eyelid.

F, Meibomian gland.

G. Cilium.

H. Medial end of the inferior fornix.

N. A single pale-staining scinus of the Harderian gland.
I. Psle round glassy granules.
J. Acidophilic granules in crescent ( demilune ) cells.
K. Duct with acidophilic staining cells.
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Several layers of cells formed the walls of the interlocbular
excretory passages and again myoepitheial cells were present,
No ducts were seen to approach the conjunctival sac but it
was assumed that this must be the destination of any
seerestory product,

Investigation of all the surroundings of the eyeball
failed to disclose any lacrimal tissue, supporting Velff's
{1948) suggestion that where the Harderian gland is large,
it i8 quite common for the lacrimal to be missing.

JHXLACIS CBESULUS .

In this animal the Harderian gland appeared among the
fatty tissues lying between the ocular muscles, (Fig, 8.).
Its actual position, at the tip of the inferior medial
fornix, set it almost at the entrance to the nictitating
mezbrane, It was of considersble size and probebly
extended as far laterally as the attachment of the
nictitating membrane,

MNornhology

The structure appeared to be tubulo-acinar and was
sub-divided into lobules by connective tissue in which
travelled the interlcbular ducts; transverse sections of
intralobular ducts were also seen among the secretory
components, The lumen of the duct, with its wall consist=
ing of a single layer of cuboidal cells, appeared to be
larger than that of the surrounding alveoli. The



Fig. 9.- Section of a Harderian gland of Thylacis
obesulus. Stained with haematoxylin and eosin. X 270.

A. Interlobular spaces.

B. Secretory acini. Pale staining cells.

C. Darkly stained cells.

D. Darkly stained cells arrenged as demilunes.
E. Intralobular duct.

F. Interlobular duct.

This section shows well the lobulation of the gland.
Two types of cells are present, one more darkly stained
than the other. The darker cells occur singly, in the
form of demilunes outside the acini of the pale cells or
in smell groups.
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interlobular ducts were lined with two layers of columnar
celle, the;r luminal borders displayed an acidophilie
reaction. Myoepithelisl cells formed an external layer
to the duct system; they wers identified chiefly by their
dark flattened mclei at the base of the outer duct cells.
The large excretory ducts were 1ined witk tall columnar
cells (a single layer) with a basal rather pale round
mucleus. In some parts the lining cells showed an intact
luminal border, in others the free end of the cells was
irregular,
Cytological dstsile. (Fig. 9.)

In the acinar portion th® cells, priszetic in shape,
gsurrounded a not always jdentifieble lumen. The tubular
componente were columner and both types of cells contained
dark round bassl nuclei, The acinar secretory elements
appeared to be of two different types, or at least in
two different phases of secretory activity. The majority
of these cells presented a light granular asppearance, these
granules were pale round and rather glassy, The other
type, contained small dark, punctate, acidophilic granules,
These dark cells occurred either as crescents of two or three
cells outside a pale-staining acinus or singly emong psle-
gstaining acini. Occasionally they appeared in groups of
three or four, no lumen was seen here therefore they were
thought not to form &an gcinus, In the crescent-cell
formation, some of these dark cells appeared to send a

eytoplasmic projection between the pale cells to reach
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the acinar lumen,

The general appearance of this gland was similar to
that of a serous salivary gland in which dark crescent cells
were a prominent feature, MNyoepitheliel c¢eslle were not
identified with certainty. No lacrimal tiesue was observed,

SHINTHOPSIS CRASSICAUDATA .

Harder's gland was present in the usual position - at
the root of the nictitating merbrane and was not extensive,
The secretory portion was tubulo-acinar with intralcbular
duets present emong the acini. These ducts had the usual
wall, & single layer of cuboidal cells which surrounded a
round faeirly lerge lumen, A few myoeplthelial cells were
probebly present outside the single layer of murel ones.

A double layer of eells formed the walls of the interlobul-
ar ducts. Of these cells the inner ones were cuboidsl, the
outer being rather flatter, and all showed a darker staine-
ing reaction than those of the glandular portion. ¥No large
excretory ducts were observed, Cytoplesmic details of
acini and tubules included the fact that in the ecinar
portion, the secretory cells were tall and pyramidsal,

eni surrounded a very small lumen, These secretory
elements with their dark basal nuclei contained a coarsely
granular cytoplasm that wae slightly acidophilic,
Myoepithelial cells were not observed, The tubular portion
consisted of short pyramidal cells set around a c¢ircular



Fig. 10.- Eyelid of Trichosurus_vulpeculs.
Stained with hrematoxylin and eosin. X 40.

A. Meibomian gland showing lobulation.

B. Duet of the sbove gland opening on to the surface
of the eyelid.

Ce Gland of Moll.

D. Small hsirs with sebsaceous sppendsages.

L, Eyelash.

F. Skin of the outer surface of the eyelid.,

G. Conjunctiva.

H., Striated muscle of the eyelid.



o

I

Fiq.



=66=
well-defined lumen. Since these cells were rather flat
the large dark nucleus occupied the greater part of the
cell of which the cytoplasm was coarsely granular,
Myoepithelial cells could definitely be identified, Very
little connective tissue was present betwsen the secretory

elements, Ko lacrimal tissue was identified,

(Fig. 10,)

Baibonmian. These well-defined glands extended sbout one third
of the depth of the eyellids, Each had an excretory duct
lined at its exit by aevergl layers of squamcus stratified
cells, The duct opened on to the free palpebral margin
where its superfici;l lining cells became keratinized as
they met the skin of the 1lid margin, The glemd, a typical
compound sebaceous one, had a single main duct into which
the seeretory acini emptied through its short branches,
These acinar cells were obviously of holocrine type and
presented various phases of fattiy secretion,

Zeis gland (1LY type).

Two of these were present, one on each side of the

hair follicle of the cilium,

The hairs occurred in groups of two to five, and
each group was supplied by a collection of holocrine cells
forming a emall gland,



These consisted apparently of a very loose spiral as
only one or two transverse sections of coils were seen in
relation to the c¢ilia., The wide lumen of the tubules
was lined with flat or cuboidal cells, probably in the
post-secretory phase. The presence of myoepithelial cells
at the base of the secretory cells was fairly well

denonstrated.

DROMICIA CQNCINHA .

Glande of the evelld.
Mebomian gland, this mmltilcbulated structure extended more
than halfwey up each lid., Its structure was typically that
of a holocrine sebaceous gland similar to that of Irichosune
which has d resdy been described. |

A pair of these appeared one on each side of the

ecilium hair follicle. No duets from theese structures were

identified.

were presas

on each eyelid,

Apocrine Glands of the Evelid includeds
(a) Glands of Noll noted in relation to only a few of the

cilia; the lower lid appeared to be the more frequent

site,
(b) Apogrine tubulcs situated deep to the hair bulbs of the
larger hairs and occurring at widely separated.hneruﬂs.
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IXLACIS OBEJULYS .
Slends of the ervelld.
Meidomisn, these large well-developed holocrine glands, not
associated with hairs, possessed a long main duct set
perpendicular to the free palpebral border. Thie duct exit
was placed external to the muco-cutaneous Junction.,

wolff (1948) remarked that these modified sebaceous
glands of the skin, while well developed in man, are much
less s0 in other mammale; and that they represent a row of
lashes which, in msn, have disappeared but may reappear in
the rare cases when Meibomian glands are absent,

In Thylacie the Meibomian duct system was simllar to
that described in the notes on Irighogurus.

The secretory part coneisted of aeini which appeared
at the end of each small side duct. The large flat cells
comprising these acini showed the various stages of
breakdown into fatty sebacecus secretion - only the basal
cells, that is those resting on the basement membrane,
exhibited a round fairly pale nucleus rether than the dark

uneven pyknotic one characteristic of degenerating cells,

These oily sebaceous appendages were noted in
association with the cilia of both lids: they were
typical holocrine glands of only medium eizs,

The Glands of Moll, no representatives of this group were
noted in either 1lid,



The small hairs covering the external surface of the
eyelids appeared to be of two sizes, The smaller which
occurred in groups of four to six were usually surrounded,
as a group, with a small investment of sebaceous tissue,

Somewhat larger hairs which occurred sonmetimes more
superficially and sometimes at & deeper level, did not show
any associated holocrine type cell groups.

Stil1l larger hairs, which were not cilia, possessed
bulbs situated in the deep fat-filled region Juet
superficial to the striated muscle (levator palpabrae
superioris) of the upper 11d, With these hair bulbs were
thought to be associasted some apocrine coils which were in
active secretion: the myoepithelial cells were very
evident, Some of these glands, especially those in ths
deepest part were very large and consisted of several coils
from which a long duct led towards the pilo-sebaceous canal
of the coarser hairs which also poesessed a sebaceous
appendage.

Well developed myoepithelial celle occurred between

the basement membrane and the gecretory cells; these were

tall columnar in shape.

SMINTHOPSIS CRASSICAUDATA

Glands of the evelld.

The Heibomian glands occupied nearly the whole depth of
Both lids.
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Their structure conformed generally to that
described of the other marsuplals considered in this paper,
Some of the secretory acini sppeared to be in an early stage
of the secretory process whereas others showed the central
portion of the acinus to be empty of both cells and
secretion - the remaining peripheral cells three to four
layers deep, constituted a residuum from which new
gecretory elements would develop.
Zeis Glapds could not be found in either 1id,
Slend of loll

Thies gland was situated near to a cilium and consis ted
of several apocrine coils composed of rather tall pyramidal
celle with elongated muclei perpendicular to the basemnent
membrane. Acidophilic myoepithelial cells were gituated at
the base of the secretory cells, No duct was cbeerved.
Hairs, most of those covering the lids were fine and
sppeared in the dermis in groups of three to four, with each
group a gebacegoug appendage was present,

SUMMARY OF THE OCULAR GLANDS

1, No laecrimal glands were found in any of the four species
investigated,

2, Hanrder's gland was present in all and was of consider-
able size; tubulo-acinar in form, it showed variations
in the secretory cells in each of the aninrals exanined,
(a) .JRICHOQSURUS: Three types of secretory cells:-

1. EBon—-granular, bright, pink, glassy cella:
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they oceurred singly or in small numbers in
an acinus,

41, Intermediate stained cells, pink with a
bluish tinge: these were granular and
occupied a whole acinus or were present in
an acinus which contained other, much more
lightly stained components,

111, Paler stained cells which formed the major
part of the secretory tissue, The
cytoplasm was pale to colourless with a cell
content more like that of a sebaceous cell

at middle stage of secretion.

Intralobular: wall, single layer of cuboidal
cells, Interlobular: wall, double layer of
cuboidal cells. Excretory duct: larger than
the interlobular, with a very wide lumen and
two or three layers of mural cells which
tended to be columnar,

(b) DROMICIA CONCIKNA
Harder's gland & tubulo-acinar one,
Tubular portion: two cells which had a
granular content were cuboidel and
surrounded a fairly wide tubular lumen.
Myoepithelial cells were also present,

Acinar portion: the cells were truncated
pyramids which surrounded a small round
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lumen. Thedir cell content was coarsely

grenuler and fairly darkly stained, an

appearance similar to thoee of a darkly
stained holocrine sebaceous gland.
Pusts.

Intrelobulag. Wall with a single layer of
ecuboidal cells: also
myoepithelial cells present.

in&gglghglgg: Larger lumen and increased
nugber of layers of mural
cells - myoepithelial cells
still present,

Ho excrotory dugte of layger size cbserved.
(e¢) IMILACIS OBEQULUS .

Tubular part: the cells tended to be

columnar,.

Aginar part: the cells were prismatic and

appeared to be of two different types. The

majority were light staining and contained

coarse granules of pale round rather glassy

appearance. The remainder contained dark

punstate acidophilic gramules. These

dark cells occurred either as crescents of

two or three cells outside & pale-staining

acinus or occaesionally in groups of three

or four which, since a lumen was lacking
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did not form an acinus, General appearance
of gland was that of a serous galivary one in
which darkly stained serous cells were a
prominent feature, Myoepithelial cells were
difficult to define.
Ducts.
Iniralobular: one layer of cuboidal cells as
a wall,
Interlobular: Wall: tall columnar cells in two
layers. The cytoplasm of their luminal
border showed an acidophilic reaction.
Larger excretory dugts were lined with a
single layer of tall columnar cells,.
(a) SMINTHOPSIS CRASSICAUDATA.
Berder's glsnd sgain a tubulo-acinar
structure, pyramidsl cells formed both perts,
Cells were of only one type and contained a
coarsely granuler oytoplasm slightly more
acldophilic then neutral.
Dugts

Intralobular vall one layer of cuboidal cells.
Interlobular duct, lumen wide and round:
inner mural cells cuboidal, outer ones
slightly flatter,

L4, Zele glend present in all but Sminthopsis crassicaudata,

5., Moll gland present in all dut JThylaecis obesulus,
6., Meibomian gland present in all four species.
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DABLE _QF _GLANDO QP OQCULAR REQION. (Fige 1la).

Animal Glunds of eyelid Harderien gland
Trichocurus Meibomien glend well Olend wes present
- — developed and extend- ::ﬂ n:nw%t
. m. ed for depth of both tens -

1ids. ’f ad strucure tubulo-
(piprotodont) Zeis) both glands escinar end its
%01l ) present in gecretory cells
association showed certain
with each eytoplasmic 4iff-
cilium. erences, Three
of eells
were identified.
Dromigia Moidbomisn gland well Gland appesared
developed in doth outside nedial
1i1ds. angle dbetween
Sonsinng« niotitating

Zeins One pair

present with
each eilium
Holl: One apocrins
tudule with
easch cilium

mesbrene and cornea,
was of consider-
able size, cod=
pared with that

of enimal, Its
stracture was
tubulo-acinay

with cslls which
414 not appear to

(Po,

ro
dont)

deidomian ylend well

formed and present

in both lidas.

Zeis: One palr
present with
each cilium,

¥oll: Meme present,
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Meitvomien glends were Gland not very
. extensive and occunied extensive, Its

rotodont) neerly the full depth structure vwes
of both lids. tubulo-acinar,
Zeis: Neone present. Cell cytoplesm of
Moll: Ceveral spocrine both parts was
tubules essoc=- goareely gramular
jated with each and slightly
ciijum, acidophilic. Only
one type of osll

was identified.



In his work on the skin gland organs of mammels
Schaffer (1940) stated that those located in the aural
appendages of vertebrates needed further investigation.

Thie statement followed that of Zawisch, who in 1933,
had pointed out how little {8 known concerning these
structures in many of the mammals.

Later, in 1951, Eberl«Rothée published a papser deal=-
ing with variations in the glands in the external auditory
meatus in the verious classes of mammals. In this survey
gshe noted that both the structure and distribution of the
apocrine tubules and the sebaceous glands in the
cartilaginous or in the bony parts of the meatus seemed to
be related to the hsbits of the enimal, For this reason
these organs tend to show some protective functions:
animals living in water, or on, Or under the ground develop
some accessory structures, The valve-like closing
mechanism in the armadillo and the venous plexuses or
cavernous tissues of some chelroptera and carnivores are
examples. This suthor also observed that the external
meatus of rodents is entirely devoid of epecialized
apocrine glands.

It was Horstmann (1957) who described the human
cerumen glands as very wide apocrine ones, the diameter of

their lumen being from 50-150 micra, The secretory portions
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of these glands are coiled whereas their ducts run a
fairly straight course and open directly into the external
auditory meatus or into the duct of a sebaceous gland
(Simonetta and Magnoni 1937). Although Horsimann (1957)
hes remarked on their wide luminal diesmeter, Shelly and
Perry (1958) have noted how small are the apocrine cerumin-
ous glande compared with those in the axilla of the human
subject.

In his description of the cerumen gland ducts Horstmann
(1957) refera to their inclination, as they grow older, to
produce ampullary enlsrgements, situated near to the passage
through the epidermis and frequently filled with concentric-
ally arranged epithellal masses. This author also maintains
that cerumen is e mixture of the secretion of the ceruminous
and the sebaceous glands with some desquamated epithelium,
The milky apocrine product temds to soften the rather
hard waxy secretion of the sebaceous glands,

The biological significance of this secretion is un-
known; though several writers have suggested that the pres-
ence of a bitter substance may serve to prevent any unwel-
come invasion of the external auditory canal.

Following his studies of these animals, Horstmann
(1957) concluded that the cerumen glands of plg, monkey, COW,
goat, horse, dog, cat and mole are histologically compareable.

It now remains to append & report on the histological
structure of these glands in the four marsupials under

investigation,



-78-

pEcUTA, (2 mature female).

This study includes the pinna of the ear, the skin
covering the four cartilaginous processes ( tragus,
antitragus, antihelix and processus antihelicis) which guard
the entrance to the distal portion of the external ear canal,
as well as the canal 1tself,

The pinna presented an external hairy surface and an
internal almost naked one:; between these two, &
cartilaginoue core was interposed.

In the hairy surface, near each group (two to five) of
deeply placed hair bulbs, apocrine glands were present: thelr
gecretory cells conteined a granular cytoplasm which gave
a neutrophilic staining reaction. Most tubules appeared to
be in the post-secretory phase since their luminal surface
wee flat end intact. Acidophilic myoepithelial cells
formed an incomplete layer outside the secretory ones.,

The duets leaving the apocrine tubules opened into the
superficial part of the pilo-sebaceous cansls of the
larger hairs, Most of the hairs were endowed with a
sebacecus appendage which conformed to the usual descript-
jon of this type of gland in a similar situation,

The almost naked skin lining the inside of the pinna
contained a few apocrine tubules, not apparently assoc—
iated with hairs. The sgecretory cells of these tubules
contained a granular cytoplasm from which blebs protruded

into the lumen where & somewhat granular secretion was
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present., Their round nucleus exhibited, as well as the
nucleolus, some darkly stained chromatin gramules. The
gtrikingly acidophilic myoepithelial elements which
surrounded the secretory cells, appeared to be contracted
and tended to push up into the basal part of the
superimposed secretory ones for each of which, at least,
one contractile element was present. These apocrine coils
occurred at wide intervals on the inner side of the
cartilaginous core from which they were separated by the
thick longitudinelly running collagenous bundles of the
perichondrium: no excretory ducts were identified.

The skin covering the tragus, antitragus ete.,
contained small hairs and numerous large apocrine glands
which consisted of many coiled tubules with a wide lumen,
Esch tubule wes lined with rather short, pale-staining
secretory cells each of which contained g pale nucleus
with a well-defined nucleolus, Both gsecretory and resting
stages were represented in these tubules which were
surrounded by acidcphiiic myoepithelial elements, Only
a Tew ducts from these apocrine glands could be followed,
they appeared to emptly into the invaginated canal of an
sdjacent hair, and not independently on to the skin surfacse.
The duct walls possessed the usual two layers of cellss
inner cuboidal and outer flatter, each with a dark round
nacleus, The inner cells exhibited the usual acidophiliec



Fig. 12.- Apocrine cerumen glands in the roof of the
external auditory meatus of Trichosurus vulpecula.
Stained with haematoxylin and eosin. X 100.

A. Apocrine ( cerumen ) tubules.
B, Tubules have a wide lumen.
C. Myoepithelial cells ( with nucleus ) in surface view.

D Connective tissue.
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cuticle on their luminsl border, The smell hairs in the
skin covering the cartilaginous tragus etc., ocourred at
fairly wide intervals: each hair was surrounded by a2 large
accumulation of sedbaceous gland ecells grouped in the
accustomed saccular formation. Peripherally in each sac,
there appeared small cells, often two layers, with noraal
naclei; nearer to the centre of the sac, the cells decane
hypertrophic and their nucleus pyknotic: more centrally
still, the nuclei had disappeared leaving cells filled with
a network from which fat droplets had been removed during
the preparation of the sections., In some gland groups,
exptly spaces in their central areas, showed that the total
secretion hed passed, by means of the short duct, into the
rilo-ssbacecus canal of the accompanying hair,

The external ear oanal was lined with sguamoue
stratified epithelium, five to six cells deep, which
duplayed_aou cornification and a elight scaling. Denss
acidophilic connsective tissue formed the thick underlying
dernis, In the distal cartilaginous part of ths canal the
dermis contained mamerous breanched apocrine tudules which
displayed both secretory and post-secretory phases,
Acidophilic myoepithelisl] celle were a prominent feature in
these tudbules from which no ducts were seen to emerge.

It was noted also that in the roof region of the canal
the apocrine structures reached their highest pesk of
concentration, (Fig. 12.).
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The bulbs of some small hairs, each with a moderate-
sized sebaceous appendage, took up a position between the
epithelisl lining and the cartilaginous core of the wall,

In the proximal cartilaginous end of the ear canal
there appeared, at fairly wilde intervals, smell hairs,
each encireled with a small sebaceous appendage. Deep to
the hair bulbs several apocrine coils, all possessing a wide
lumen, were located. Ducts from these tubules opened into
the pilo-sebaceous canals of the accompanying hairs.

(a mature male and female)

Since the description already given of the glands
found in the skin covering the external and internal
surfaces of the pinna of Trichosurus vulpeculs applies
equally well to those of Dromigie it will not be repeated.

However the hairless integument covering the inner
surface of the tragus etc., exhibited some variations from
the Trichosurus pattern. This skin contained large
compound sebaceous glands, many of them opening on to
the skin surface by very short ducts. The duct walls
consisted to three to four layers of squamous cells. These
glands were typical sebaceous ones which presented all the
well known characteristics,.

Deep to the sebaceous structures, and surrounded by
adipose tissue, the gecretory coils of numerous gp ocrine
glands were grouped adjacent to the connective tissue of

the perichondrium which enclosed the cartilaginous core



Fig. 13.- Section through the inner region of the
externsl suditory meatus of Dromicia_concinna.
Stained with heematoxylin and eosin. X 100.

A. Sebaceous glands.

B. Space left in the gland substance after the secretion
has passed into the duct.

C. Duct of & gland opening into the auditory canel.

D. Squamous stratified non-cornified epithelium lining
the auditory canal ( inner part).

E. Inner part of the external suditory canal.

F. Cartilage.

G. Stristed muscle.

This section shows the massive accumulation of sebaceous
glands which surround the inner portion of the external
auditory canal. The glands depicted are in the active stage
of secretion.
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of the tragus, etc, Ducts with a wide lumen took an
ebrupt rise from the secretory colls and followed &
straight course towards the skin surface upon which they
debouched directly. The duct walls were characteristically
two ecells thick and the lining ones exhibited, on their free
surface, the usual acidophilic cuticle.

The proximal end of the external auditory canal was
lined with hairless squamous stratified non-cornified
epithelium, Between the skin and the cartilaginous wall of
the canal, compound sebaceous glands formed an almost com=
plete investment of the tube, (Fig. 13). Theee glands
opened directly, by ducts lined with three layers of squam~
ous stratified epithelium, on to the skin surface.

No apocrine tubules were present in this region.
Sonclugion.

It was assumed that the cerumen secreting elements
were composed of the sebsceous and apocrine glands found in
the skin covering the tragus, etc. and the sebaceous ones
lining the wall of the external auditory canel. The fact
that the ducts of both types of glands debouched directly
on to the skin surface, as is common in the external
auditory meatus of the cat, (Hontagna 1949), strengthened
this assumption.

THYLACIS OBESULUS, (a mature female).
The similarity of the skin appendages of the pimna in

Thylacis obesulus, Irichosurus vulpgculs, and Dromicla



Fig. 14.- Sebaceous glands in the digtal part of the

external auditory canal of Thylacis_obesulus.
Stained with haematoxylin and eosin. X 100.

A. Large compound sebaceous glands.

B. Several compound glands share the same duct.

C. Opening of the main duct on to the skin lining the
external auditory cansal.
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gsoncinng renders it unnecessary to repeat the description, .
already given, of these apécies. However, certain
differences did esppear in the skin covering the tragus etc.,
and in that 1lining the wall of the ear canal itself. 1In
these regions the thin two-cell-layered slightly
keratinized epidermis rested upon a wide collagenous dermis
within which numerous large, mch-branched sebaceous glands
were aligned esdjacent to the cartilaginous framework.

Ocecasionally, some of these glands were assoclated
with fairly smell hairs into the pile-sebacecus canals of
which their duets presumebly opened. However, many of
these large glands did not appear to be adjunctis of hairs;
in these ceses a very short wide duct, at the neck of the
gland, opened on to the surface of the skin. The wall of
this tube coneisted of squamous stratified epithelium (six
to eight cells deep), the number becoming reduced to three
to four as the duct reached the epidermis.

Frequently s common duct opening served several large
glands. (Fig. 1l4.).

Connective tissue septa divided the compound sebaceous
glands into lobules which took the form of sacs with thelir
peripheral cells resting on an indefinite basement membrane.
These wide cylindrical or polyhedral cells contained a
slightly gresnular cytoplasm which encloced a round or oval
pale nucleus, The peripherally arranged cells exhibited

clear outlines, but those towards the centre of the sac,
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while still retaining a cell membrane had become
hypertrophied, their cytoplasm net-like and the nuclei
pyknotic. The empty central space within the lobular

gsacs was probably due to the final. disintegmxation and
disappearance of those cells which had formed the glandular
secretion,

Only an occasional apocrine tubule was noted in
agsoclation with the compound holocrine glands described
above,

Congluelon.

In this animal, judging by the number and position
of the sebaceous glands and the scarcity of the gp ocrine
type, it seemed Justifiable to conclude that the
sebaceous elemente contributed almost exclusively to the
production of an oily secretion, which, as one of its
functions, acted as a lubricant for the skin of the ear
canal,

The fossorial food=-hunting habits of Thylseis would
probably cause dust or sand to become lodged in the auditory
canal, in spite of the protection afforded by the tregus etc.
In these circumstances, the production of an oily secretion
by the sebacecus glands, could conceivably have an

additional protective function.

The description of the external hairy surrace of the
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the pinna of the ear of this animal, conformed too closely
to that already given of the other three species, to warrant
a repitition.

The epidermal lining of its inner surface contained
fine hairs to whiech were attached large sebaceous cell Erous,
these were in the advanced stage of secretion, which fre-
guently exhibited an empty sac, surrounded by two to three
layers of basal cells.

The fine hairs possessed an acidophilic hyalinized
inner root sheath encircled by a three to four cell wide
ocuter sheath,

A few larger heirs appeared et wide intervale, but no
apocrine glands were noticed in assoeiation with them. The
bulbe of these large hairs were situated in the adipose
hypedermis which intervened between the skin and the
underlying cartilage.

The epidermis itself was very thin, only two to three
cells deep, and became even thinner es it covered the
tragus etc., where it was also hairless and devoid of
apocrine elements.

The external auditory cenel was 1ined with sguamous
stratified non-cornified epithelium, five to eix cells
deep in places.

Between the epithelium and the cartilaginous framework
around the inner part of the canal numerous sebaceous glands

occurred, these were in the later stages of secretory
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activity snd exhibited the changes in esppearance COmmON
to their functional state. The ducts from these glands
opened into the pilo-sebaceous cenals of the small hairs
with which they were associated.

In some regions, especially those not immediately
supported by cartilage and deep to the sebaceous
aecumulations, voluminous coils of apoerine tubules in
active secretory phase were present, The tall cylindrical
secretory cells contained a nucleus in the lower % which
was darkly stained compared with the pale granular upper
%3. Secretory blebs protruded into the lumen, These
apocrine tubules all possessed myoepithelisl cells.

Duets from the tubules made the customary &brupt
emergence: their walls consisted of an outer and an
inner layer of cells, the latter having an acidophilic
cuticle on their luminal surface, In the most superficial
strate of the dermis the excretory tubes ma@e several open
spiral turns before opening into the pilo-sebaceous canals
of the small hairs Just at the junction of the dermis and
the epidernmis,

External to the cartilage mentioned above, extremely
passive accumulations of compound sebaceous glands were
present, These were puch lobulated with only a small
amount of connective tissue separating the lobules. The
component cells displayed all stages of the secretory

process,
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A central duct, lined with two layers of flat cells
supported by acidophilic connective tissue, presented an
uneven outline probsbly &ue to the openings into it of the
smaller ducts ei.anating from the component lobules,

It was not possible to observe the actual exit of
the mein duct on to the surface of the 1ining epithelium.
Conclusion.

Since in the external ear canal of this animel both
apocrine and sebaceous glands occurred in considerable
excess over the number normally present in skin, it was

concluded that both types contributed to the production of

a secretion which could be called ceruminous,

TRICHOSURUS) Two types of glands, s ebaceous and apocrine,
YULPECULA present in sufficient numbers to warrant the

assumption that they were cerumen producing.

DROMICIA Sebaceous and apocrine glands present, but on

CONCINNA a smaller scale: may produce cerumen.

THYLACIS Very large much branched sebaceous glands
OBESULUS present - some were assocliated with very
small hairs, while others which opened by
a very short duct on to the skin surface,
were not related to hairs. The few apocrine

tubulss present could make no significant
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contribution to the cerumen which must

therefore be oily in character,

SMINTHOPSIS) Apoorine and sebaceous glands occurred in

CRASSI~ masses sufficient to suggest that both
CAUDATA « corbined to form a eeruminous type of
secretion.
CLOACAL GLANDS .
JRIRODUCTION.

In a1l those marsupials that have been investigated,
anal, rectal or paraproctal glands have been found. They
number one, or more often, two pairs and are present in
the slides of the orifice, or between it and the striated
muscle forming the cloacal sphincter.

Usually they are oval in shape, exceed one centimeter
in length and resemble large sized sebaceous glands which
by & holocrine type of secretion produce odorous substances.

These glands are not assoclated with hairs, but are
surrounded with an investment of remifying tubular
sudoriferous type glands, These apocrine tubules open
by ducts into the commencement of the excrstory outlets
of the holocrine (parsproctal) glands. In some cases these
tubules form an almost complete ring around the rectum.
Their function is not known,

According to van den Broek (1905) there are usually,

in sdult mersupials, only two palirs of ocloacal glands, of
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which the more ventral is often mach better developed than
the dorsal.

Schaffer (1924) says that these large holccrine glands
are typlcal paraproctal ones and correspond to the anal sac
of higher mammals,

Frager (1919) deseridbes a dissection by Mr. K. S. Tan,
of the cloacal region of an adult male Irichosurus
yulpaoculs. This description mentions two pairs of large
oloacal glands, the more dorsal pair communicating with the
cloaca by a long narrow dust on each side, while the duots

of the more ventral and slightly larger pair are very short.

JRICHOIURUS VULEECULA »

The cloacal regions from two meture animals, one male
and one female were sectioned for this exemination in which
two young immature females were included.

Haematoxylin and eosin stained serial sections were
cut both longitudinally and transversely and it is on the
former that the following description is based,

Longitudinal seetibns eut through the cloacal canal
disclosed the presence, Jjust outside the external aperture,
of large Meibomian-like sebaceous glands. These were
apparently not associated with hairs, and passed their
secretion into duets, lined with squamous stratified
non-keratinized epithelium, which opened on to the surface
of the skin,



Fig. 15.- Plan of a transverse section through the
cloacal glands and showing the probable arrsngement of
the sccompanying spocrine-like tubules in the cloacal

A. Rectum st its entrance into the cloaca.

B. Apocrine tubule surrounding a cloacsl gland.

C. Closcal glenad.

D. Duct of cloacal gland.

E, Apocrine tubule opening into the cloaca.

F. Septum of cloacal gland.

G. Apocrine tubule opening into the duct of a cloacal gland.
H. Urogenital sinus at its entrance into the cloaca.
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More laterslly were several compound sebaceous
structures, These were associated with fairly large
hairs, into the pile-sebaceous canals of whish the
gsebaceous ducts probebly emptied.

In a still more lateral position, smaller hairs with
gebaceous appendages made their exits from the skin surface.

Examination of the lateral walls of the canal
disclosed a heavy lymphocyte infiltration which surrounded
glands of apoerine type (in secretory phase with
nyoepithelial cells present). These glands coursed
parallel to the epithelial 1ining of the canal into which
their ducts (two cells deep) opened, Bundles of striated
mascle cells which formed the cloacal sphincter were
evident around and in between the apocrine coils,

The transverse sections disclosed two pairs of a
holoerine type of gland, one pair in each lateral wall of
cloacal canal., These structures were fairly large, oval to
round in shape, and apparently lobulated, Encirecling each
gland, in eompany with circularly disposed striated musecle
bundles, apocrine tubules formed & capsular arrangement.
These tubules appeared to open individually by their own
ducts into those of the holocrine glands. (Fig. 15¢)

Coils of sapocrine tubules passed posterior to the
cloacal canal, these coils joined on each gide with those

surrounding the posterior member of each pair of holocrine
glands, Most of these tubules were in the secretory phase,
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with the tall secretory cells resting on the myoepithelial
units, The coils opened into ducts of somewhat similar
calibre: the duct walles were doubled layered, their inner
cells being short columnar and the outer ones rather
flattened, As they approached the surface of the cloacal
1ining, these ducts appeared to become narrower and in the
last part of their course took four or five spiral turns
before meking their exits on to the cloacal lining surface,

Other specrine coils ran enterilor to and between the
two sets of cloacal glande, These coils also opened by
ducts into the cloaca in a similar manner.

At this stege of the description it 18 of interest to
note the structure of the cloacal lining epithelium, Fo
basement membrane was identified, the basal cells, cuboidal
to low columnar in shape, appeared to rest on the surrounding
econnective tissue, Several layers of polygonal cells,
geparated by intercellular spaces crossed by intercellular
bridgee, occupied the middle gsection of the Malpighian
atrata, the more superficlal layers consisted of rather
flattened cells with & flat dark nucleus. Of the outermost
layer some cells were more fleshy in appearance and some
still retained a nucleus.

A small duct with & wall of three to four layers of
flattened cells emerged from each lobule of the holocrine
glands, These ducts appeared to join a long main duct which
eventually opened into the cloacal canal, The walls of this
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main tube consisted of six to eight layers of sqguamous
type cells,

The whole gland apparently comprised & basal stratum
of cuboidal acidophilic cells (with a round nueleus) which
rested on an encirecling capsular arrangement of connective
tissue., No basement membrane was identified. From the
capsule, septa consisting of two layers of connective
tissue cells projected into the lumen of the gland., A
layer of cuboidal cells continuous with the basal stretum
already mentioned, rested updn the connective tissue core
of the septa. On each side of the septa and resting upon
the cuboidal layer, several additionsl rows of cells were
present, These large cells were polygonal in shape and
their cytoplasm exhibited fine dark granules., The cytoplesm
of the most superficial of the polygonal cells was filled
with large pale fatty-looking granules, & nucleus was
present in a few of them, Some of these outermost cells
became free in the lumen where presumably they broke down
to form a fatty granular secretion,

In meny of the sections the gland eppeared to be £1lled
with interlacing septa, which in transverse sections gave
the appearance of tubular gtructures cut transversely. Each
pseudo-tubule appeared to be lined with such cells as are
described as being attached to each side of a septum; the
largest palest cells facing towards the pseudo-lumen, which
was usually small. Presumably at the height of 1ts activity
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the lumen of the gland becomss completely obliterated by
the interlescing septe with their attached layers of cells,
sll in process of becoming at least a part of the final
product - a fatty sscretion,

Anllo'eolonredclmalsunﬂ.mmrmghz cms. X
0.8 oms. was removed by dissection from a mature male
Trichosurusd.

Thie structure was opened with a scalpel whereupan &
thick yellow greasy substance wes releaged, After the
interior of the cyet-like glani was cleared of secretion,
mnacroscopic inspection revealed the internal lining to
have o yellow interlecing patiern on a greyish bromn
background, The very thin cyst wall was then prepared for
sectioning. The haematoxylin and eosin stained sections
exhibited mamerous interlacings of connective tissue sepia,
bearing upon their surfaces layers of cells similsr to those
already mentioned in the description of the female cloacal
glands which werec sectioned, in situ, with the whole cloacel
region, These holocrine cells aftier becoming detached from
the septa began a progressive degensration into small
granular masses without any cell outlines, though the
nucleus and the nucleclus remained intact at this atage,
Finally the nuclens became dark shrunken and irregular in
shape prior to diseppearing completely leaving an asorphous
fatty granular secretion to occupy the nov almost empty
lumen.



Fig. 16.- Glands of the cloaca of Trichosurus vulpecula.

Stained with haematoxylin and eosin. X 100.

A.
B.
C.
Dl
E.
F.

Holocrine type of gland.

Secretory cells of the holocrine gland.

Connective tissue septa containing capillary blood vessels.
Secretory cells undergoing disintegration.

Apocrine type tubules.

Becretion in the lumen of an apocrine tubule.

Two types of gland are present here: one holocrine and

one apocrine. The holocrine cells are produced on the
connective tissue septa which grow in from the capsule.
The apocrine tubules are lined with cuboidal cells which
are in the post-secretory phase. Secretion is seen in the
lumen.
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Apoerine tubules with s wide lusen, containing
secretion, surrounded the holoorine gland. These tubules
were lined with the flattened epithelium cherecteristic of
the post-secretory phase, External to the apoerins
secretory cells, myoepithelisl units could be cbserved ia
some of the tubules. (Fig. 16).

Apperently there is no sex specislization so far as the
structure of these cloacel glends is cchncerned.

REQMICIA CONCIINS

Several snimsls were used for this investigation - all
of them females. .

Prior to removing the closcal regicn for ssctioning,
it was noted that one peir of cloecal glamid was yellow in
eolour, oval in shape, and measured 2,5 mm. in length, sad
1.5 ., in width,

As several animals were aveilsble, it was possible to
cut some of the materiel in transverse section i sone
longitndinelly.

Longitudinal sections revealed that the closcal csnal
was lined with sguamous stretified non-ksrsatiniszed
epithelium, three to four cells deep, This spithelium olso
covered the anal folds wvhere its thicknees incressed to the
depth of six to seven cells. The muco-cutanecus Junctiom
was sharply defined, its locatiom deing prectically et the
external os of the osmal, Just cutside the entrence of
the os, cn the skin sids, appeared several coarse hairs,
esch sccompenied by & large compound sedezeecus glend from
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from which ducts opened into the pilo-sebacecus canal of
associated hair follicles.

Medial to thesersébaceous glende and parallel to the
mucous lining of the canal, coiled apocrine type tubules
lined with tall columnar cells, each with a round basal
macleus, were noted, Some of these cells were in the
secretory phase, myoepithelial cells were present at their
bases and both types rested on the basement membrane. A few
ducts were noticed to open into the hair canals of neardby
large hairs which emerged from the skin surface jJust extern=-
al to the canal opening. The walls of these ducts consisted
of two layers of cells, the outer ones rested on a brightly
stained basement membrane,

Transverscsections of the cloacal canal, Jjust outside
the o8 region, exhibited large compound sebaceous glands
which consisted of typlcal holocrine cells arranged in
lobular sacs separated by connective tissue, Each gland
opened by a wide main duct into the pilo-sebaceous canal
of its fairly large associated hair, These hairs surrounded
the cloacal aperture, A single small apocrine tubule also
appeared to be connected with each of these pilo-sebaceous
groups,

Smaller sebaceous glands, slightly more deeply plaeced,
appeared to belong to hairs of intermediate size, The
striated mscle bundles of the cloacal sphincter surrounded



Fig. 17.~ Two holocrine glands and three large apocrine-

like tuybules in the lateral wall of the cloaca of s female
Dromicia concinna. Stained H. and B. X 40,

A.
Be

C.
D.

E.
F.
G.
H

Holocrine gland almost at the close of a secretory phase.
Fatty globules of secretion in the lumen of the above
holocrine gland.

Basal layer from which new secretory cells will develop.
Holocrine gland showing septa on which secretory cells
develop.

Septa and secretory cells.

Fatty secretion in the lumen of the sbove holocrine gland.
Apocrine-like tubules with a very wide lumen.

Strlated muscle forming a capsular arrsngement around

the two holocrine glands.
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the decper aspects of these glands,

Higher up in the cloacal wall coils of apocrine
tubules opened by ducts into the cloacal canal, The walls
of these ducts consisted of outer circularly arranged cells
while the inner ones ran in a longitudinal direction. The
tall slender pyramidal celle of the apocrine tubules were
in the secretory phase since each showed & bleb of cytoplasm
protruding into the lumen, These secretory cells rested on
a layer of well defined acidophilic myoepithelial elements
which were wedged in between the bases of the secretory
elements.

Just below the level of the anal folde a pair of
cloacal glende (yellow in fresh state) were present, These
glande, which were enclosed in the striated muscle bundles
of the sphincter closcae and situated one on each side of
the cleacal canal, appeared to be of holocrine type.

Fig, 17.)s They coneisted of polygonal fat-filled cells
arranged (two to three celle deep) on irregular strands of
econnective tissue which formed short septa extending from

a peripheresl connective tissue investment towards the centre
of the gland sac, The middle of the sac was filled with
cells, similar to those on the septa, but in vapious stages
of breakdown. This latter process appeared to follow a
pattern of nuclear degeneration then nuclear loss, the
anucleated cells finally beeoming fat-filled envelopes which

presumaebly underwent further breakdown to form the secretimm,
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or at least, a part thereof. This secretion appeared in
some of the gland sacs as a fatty granular material. This
pair of holocrine-type glands exhibited a similarity to
sebaceous glands, since the more superficial cells of each
lobule tended to be flattened while the central ones
were polygonal and contained a central round nucleus. The
cytoplasm also showed the usual reactions of fatty materisals
to preparation reagents. The glandulsar sacs formed a com-
pact body of lobules separated from each other by connegt-
jve tissue which also surrounded it to form a capsule,
outside this capsule and completely encircling it were
coils of apoerine glande. These tubules consisted of, either
flat cuboidal cells surrounding a wide lumen which
contained some coagulated seoretion, or their lining cells
were tall end in the secretory phase,

The strieted muscle of the cloacal region encipcled
the whole holocrine-apocrine eomplex,

Further examination of serisl sections revealed the
fact that Dromicia possessed two pairs of holoerine type
glands, 1.e. two situated on each side of the cloacal
canal. The more ventrsl pair were the larger and have
already been described, However, the members of the pair
were fairly close together and each had an investment of
apocrine type tubules and a small amount of striated

muscle eppeared between the two glands,
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The seeond more dorsally placed pailr differed from
the first both as regards the secretory cells and the
type of secretion present in the lumen. The cells
of this second pair were arranged in sacs which were
separated by connective tissue. In these sacs the super-=
ficial cells tended to be wide columnar, with a pale
elongated nucleus, this contained a definite nucleolus.
The basement membrane was difficult to identify. The more
centrally situated cells became polyhedrasl and granular in
appearance and then vacuolated, though less so than those
of the ventral glands. This granular appearance rapidly
gave way to fatty globules and the nucleus changed to a
more circular form and became paler though the nucleolus
gtill remained prominent, Then as further degenerative
changes took place, both nucleus and cytoplaem lost
colour and the latter infiltrated with fatiy globules which
became free in the lumen to form the secretion. It was
noted that the nucleus appeared to degenerate without the
preliminary pyknosis seen in those of the ventral glands,
The combined ducts from the two larger holocrine type glands
probably opened into the cloacal canal fairly near to its
08, The actual exit was not observed but the ducts

appeared to travel in that direction.

JHYLACIS ORESULUS .

The cloacal region of a mature female was removed for
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sesctioning; after fixation, the material, which was

limited to that of a single animal, was serieslly sectioned.
The cranial end of the region was cut transversely in
order to obtain a horizontal view of the cloacel glendss
the lower portion was cut longitudinally and used to show
the caudel part of the cloacal canal and the arrangement

of glands and hairs around the e¢loacal aperture,

The sguamous stratified non-keratinized epithelium
lining the canal was folded wwing to contraction of the
sphincter musele. The dense underlying (dermal) connective
tissue appeared to be very wide and contained some long-
itudinal strands of striated musele.

In the lateral walle of the cloasal canal many
apocrine-like coiled tubules coursed parallel to the
epithelial lining. The majority of these were lined with
cuboidal cells which surrounded & wide lumen, while soms
tubules contained tall cells (in the secretory phase)
with blebe of cytoplasm protruding into the lumen. The
myoepithelisl celle were more easily identified in those
tubules which showed the secretory phase, These apocrine
colls were separated into parallel columns by longitudine
ally ranning striated muscle,

Another layer of striated mascle, this time
circularly arranged, appeared betwen the outer coile
of spocrine tubules and several groups of large compound
glands, some of these were assoclated with large heirs



Fig. 18.- Lateral wall and canal of the cloaca of & {emale
Thylacis obesulus. Stained with haematoxylin and eosin.
X 40,

A. Epithelial lining of the cloacal canal.

B. Apocrine tubules in iransverse section.

C. Large Meibomian-like sebaceous gland in the lateral wall.
D. Main central duct of the above gland.

E. Exit region of the main duct of the above gland.

F. Duct of ? apocrine tubule.

G. Circularly arranged striated muscle.

H. Canal of the cloaca.

The excretory duct of the sebaceous gland opens on to
the surface of the skin just lateral to the cloacal
aperture.

0f the ducts marked F, the two cut in cross section
probably empty into the cloacal canal; while that cut
longitudinally appears to join the excretory duct of the
sebaceous gland almost at its exit on to the surface of
the skin.
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into the pilo-sebaceous canale of which their ducts opened.

Nearer to the hairy surface, there appeared smaller
gsebaceous structures (many of them compound) which were
invariably associated with hairs.

Between these sebaceous structures and the hairy skin
surface a few colled apocrine tubules became evident, these
were chiefly in the secretory phase but with lining cells
of different heights, thus providing the tubal lumen with
an irregular border, Myoepithelial cells though present
were not strikingly spparent, From each of these tubules
a coiled duct opened into a hair canal. These apocrine
glands were much emaller then those, already described,
which were surrounded by the sphincter muscle,

Lateral to the cloacal aperture, & Very large
compound sebaceous gland, similar to the Meibomian unit
of the eyelid, opened via the pilo-sebaceous canal of a
large hair, on to the outside skin surface. (Fig. 18).
This sebaceous appendage weas composed of lobules consisting
of closely packed sacs with scant eonnective tissue
intervening betwsen them, The small intralobular ducts
with their Bingle layer of mural cells drained the fatty
secretion into the interlobular outlets, the walls of
which consisted of two layers of somewhat flattened cells.
The largest excretory passage which had a thick wall
(six to eight cells deep) opened into the superficial part
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A.
B.
C.
D.
B,
F.

Fig., 19.- Holocrine and apocrine glands in the wall
the cloaca of Thylacls obesulus. Stain H, and E. X 40,

Epithelial lining of the cloaca.

Lumen of the closaca.

Holocrine glands. ,

Secretion materlal of the holocrine glands.

Apocrine tubules.

Secretion in the lumen of the aspocrine tubules which
surround the holocrine gland.

Spaces left by degenerating holocrine cells.
Circularly arranged striated muscle.

The section shows the lobulation of the holocrine

glands as well as the cell changes which take place from
the periphery to the centre of the lobule during the
production of the secretion.

No ducts of elther type of gland are present in this

illustration.
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of the pilo-sebaceous censl of ite sssociated large Sad

Just below the point where the loweat secretory
1cdbules dedbouched on to the mein duct, another duct Jjoined
it This thin~walled (three cells thick) outlet appeared
to belong to & set of fairly densely coiled spocrins tubules
which showed a post-secretory phase and consisted of cuboid-
al eslls which surrcunded & wide lumem: this frequently
contained coagulated secretion., Thies set of apocrine
tudbules, densely coiled sbove the summit of the sedbaceous
structure, extended in such looser coils below and parellsl
to the posterior border of the sebaceous gland: thelir
comdined ducts finally, as mentionsd sbove, opensd into
the main excretory duct of the sebaceous gland,

The transverse sections taken through higher levels
of the cloacal canal revealsd the presense of three pairs
of modified sedbaceous type glmh two large and one small in
esch latersl wall of the canal, (Fig. 19).

The glands all appeared close together on each side,
and all were similar in appsarance except for their size.
All were encireled with striated sirocular sphinster
mascle dundles, among these bundles coils of apccrine
tudules were present. The tubules, mocst of shieh were in
eecretory phllé. consisted of tall columnar snd
ayospithelial cells resting on & well stained basenent
mesbrant, Secretion in the form of discrete scidophilic
glovules frequently appeared in the lumen.
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The paired holocrine glands, apparently the cloacal,
were arranged antero-posteriorly around the lateral walls
of the canal. On each side, the smalleat was the most
anteriorly placed and with the middle gland appeared to
have a less dense encirclement of apocrine tubulee. The
encireling coils in each lateral wall were connected
anteriorly with tubules which ran deep and parallel to the
skin surface,

Transverscsections of the cloacal glands showed them
to be subdivided into lobules by connective tissue anq, in
eome places, by a little striated muscle. The lobules
consisted of secretory acini which contained typical
holocrine sebaceous cells. The peripheral layer tended
to be cuboidal with a pale round nucleus, Towards the
centre of the acinue the cells became hypertrophied, the
oytoplasm reticular and filled with fatty globules,
Further degensrative changes resulted in the nuclear
pyknosis giving rise to discrete dark granules, cell
mezbranes disappeared leaving & coarse reticulum which
contained fat droplete varying from small to very large.
Later the nuclear particles also disappeared leaving a
space filled with granular secretion and some clumps of
apparently amucleated degenerated secretory cells. The
presence of socme peculiar irregularly shaped structures
which contained a bright pink substance surrounded by
fairly large discrete granules, was also noted.



Fig. 20.- Holocrine cloacal gland of Thylacis obesulus.
Stained with haematoxylin and eosin. X 20,

A. Lobulated holocrine gland of the cloaca.

B, Secretory products in the lumen of the main duct.

C, Colloid-like material 1r the lumen of the duct.

D. Shows the disintegration of the cells to form the
secretion.
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Also occasionally, a large pink colloid mass was present
anong the elements alresdy descrided, (Fig. 20.).

Ducts froa these cloacsl glands opened by fairly short
tubes into the closesl canal, The several layers of
squanous type cells comprising the walls of the duects
becane contimuous with those lining the oloml canal,

fhe closcal glands of Thylaeis cbesulus differed frem
those of the other three marsupials in conforaing mich more
closely to the structursl pattern of a Sebacecus gland of
the surface skin end to that of a Neibomisn glsnd of the

."‘m,

The animals available for the investigation of the
cloacal region of this species were a mature femle and
a young maturs male.

The closcal region was excised and, after fixation,
serially ssotioned doth in longitudinal amd in transverse
directions,

Though the longitudinal sections, stained with
haematoxylin spd eosin, provided the greatest amount of
information regarding the gemsral plam of the region, the
description 18 sctually based on both ssries.

The sections indicated that very large compound
sebeceocus itype glands, with a long centrsl auct, ococupied
the lateral walls of the cloacsl canal. Each gland
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consisted of esecretory holocrine lobules which opened
streight into the long central duet (similar to that of
the Meibomian glend of the eyelid). This duct was formed
throughout its length by several layers of squameus
stratified epithelium, This epithelium increased in depth
as the duot opened on to the skin surface Just lateral to
the cloacal canal aperture, A fatty secretion which
contained some cell debris occupied a portion of the duect
lumen,

As in the other animels investigated, the sbove
mentioned glands were probably assocliated with hairs.

Further examination of the serial sections disclosed
that deeper within the lateral walls of the cloacal canal,
two pairs of heolocrine type cloacal glands wmre present,
These occurred two on each side surrounded by a layer eof
striated muscle vhich with the underlying connective tissue
formed a capsule around each of them., The muscle cells
appeared to run parallel to the long axis of the canal and
perpendicular to the transverse section of the gland lumen.

Spanning the interval separating the capsules around
the two large cloacal glands there appeared coils of
apocrine tubules which were located between the siriated
misele bundles of the sphinoter cloacae, Their tall
glandular cells contained within their cytoplasm, in
addition to the pale round nucleus, fairly largs

translucent granules; these were probably the precursors



Fig. 21l.- Two holocrine glands and several apocrine-
like tubules in the lateral wsall of the cloaca of a male
Sminthopsis crassiceudata. Stained with H. and E, X 40,

A, Two holocrine glands with secretion in the lumen.

B. Septa bearing secretory cells.

C. Connective tissue capsule surrounding.the gland.

D, Striated muscle surrounding capsule of the gland.

E., Apocrine-like tubules associated with the holocrine
gland.

F. Apocrine tubules in cross section.

G. Myoepithelisal cells in apocrine tubules.

H., Striated muscle separsting the apocrine tubules.

This section shows two holocrine glands with their
gecretory cells arranged on septa which pro ject inwards
from the connective tissue eapsule. Large apocrine-like
tubules surround the holocrine gland on the right.

The apocrine tubules in the top right segment of the
picture contain myoepithelial cells and are separated from
each other by the striated muscle of the e¢loacal sphincter.






«105-
of the secretion, Myoepithelial cells were present in
their typical position,

Of the two cloacal glands one was larger than the
other and appeared to be placed slightly posterc-medial te
it. Ths larger gland was holocrine in type with its
secretory cells very pale-staining and asngular in shape.
These cells appeared to be attached (several layers deep )
to connective tissue septa which extended in from the
surrounding capsule, The pale cells contained a reticular
cytoplasm which enclosed fat vacuoles as well as & round
pele centrally placed nucleus with a well marked nucleolus.
(Fig. 21.).

Those cells nearest to the centre of the glandular
mass contained in their reticular cytoplasm fatty globules
which tended to break down to form the fatty grsnulaer
secretion present in the central lumen of the glandular
mass. This lumen was probsbly formed when the secretory
cells, which constituted the original fairly compact non-
lobulated sebaceous type gland, broke away from their
septal position and underwant a transformation into the
secretion,

The second type of gland, situated antero-lateral to
the larger one, occupied a position not very deep to the
ekin covering the lateral surface of the cloacal
protuberance, Apocrine tubules surrounded it, so separat-

ing it from the skin laterally and the larger gland



Fig. 22.~ The lateral wall of the cloaca of a male

Sminthopsis_crassicaudata showing coils of apocrine glands
arranged around the two holocrine glands and also running
parallel to the lumen of the cloaca.

Stristed muscle of the cloacal sphincter appears between

the apocrine tubules.

A.
B.

c.
D.
E.
F.

Holocrine gland with secretory cells attached to the
basal layers.

Holocrine gland with secretory cells attachéd to the
septa.

Apocrine tubules with a wide lumen.

Nucleus of a myoepithelial cell.

Basement membrane.

Striated muscle.,
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medially., Connective tissue formed a capsule for this
structure whiech eonsisted of lobules with much folded walls.
From each lobule a duct emerged which joined with others
to form a main duct which opened on to the side of the
cloacal canal,

The lateral gland lobules gonsisted of secretory cells
1lining a large open lumen which contained secretion. The
two outermost layers, resting on the basement membrane,
eonsisted of cuboidal celles (with a dark nucleus); these
two layers gave way immediately to several rows of a
lerger and paler sebaceous type of cell, each with a
reticular cytoplasmand a central, much lighter nucleus,
This innermost layer apparently provided the major
part of the secretion which, at this stage, took the form
of fatty globules, A few cells, containing a pyknotie
nucleus, were present among the fatty globules, in the lum-
en of the lobule,

On each side of the cloacal canal, two ducts emerged,
one from each of the two glands just described, These two
ducts were separated throughout their length by coils of
apocrine tubules; (Fig. 22) similar tubules also bounded
these ducts laterally and medially. The medial coils were
interposed between the medial duct and the lining
epithelium of the anal canml., The lateral set of colls
separated the large superficial sebaceous glands (with haim)
fron the lateral duct.
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The destination of the apocrine system of ducts could
not be ascertained: it was assumed that, =28 in the other
species discussed, they joined the main excretory ducts of

the holoerine cloacal glands,

SUMARY OF CIQACAL GLANDS.

Haematoxylin and eosin stained serial seotions through
the cloacal region of three of the marsupials revealed a
similarity in histological structure. Jhylagcis obegulus
differed somewhat,

Surrounding the cloacsl aperture, very large compound
holeerine glands, similar in appearance to the Meibomian
structures in the eyelid were noted, Some of these were
associated with large hairs, while others opened by short
ducts directly on to the skin surface,

Deeper in the tissue of the cloacal protuberance two
or three pairs of holocrine-type gland were observed,
these were situated, two or three on each side, in an
antero-posterior position in the lateral walls of the
cloacal canal, There appeared to be only & slight diff-
erence in their reaspective siges,

These holoerine glands were surrounded by connective
tiesue forming a eapsule from which septa passed into
the gland substance, These gepta carried seversl rows of
cells; the basal ones being cuboidal and fairly small with
a dark nucleus, while the more superficial ones were

polygonal in shepe, larger and paler in coleour -
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and contained a round pale nucleus., The cytoplasm of
these polygonal cells contained cosrse refractile granules,
which apparently eventually become part of the secretion,
Some of the cells lost their nuclei and appeared as
anucleated spheres filled with fat, Thus the lumen
became filled with fatty granules and fat-filled spheres
which took the place of the original cell-covered septa.
Ducts from these glands opened into the cloacal canal,

Surrounding each holocrine gland there appeared,
between striated suscle bundles, coils of apocrine-like
tubules. These consisted of tall columnar cells (in the
secretory phase) which rested on myoepithelial elemente.

It was jJudged that ducts from these coils opened into
the mein duets of the holocrine glands.

In addition to the encircling ring of apocrine tubules
two other actg were observed, those on the medial side ran
parallel to the lining surface of the cloacal cenal into
which their ducts opened, while the lateral set travelled
parallel to the external skin surface., The destination
of the ducts from the latter could not be determined though
it was assumed that either they made connections with the
tubules surrounding the holocrine glands, or that the
tubules themselves became continuouse and opened by the
ducts already described into the cloacal cenal.

The type of secretion produced by these apocrine
tubules has not yet becn determined,
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It is proposed later to subject the glands of this
region to cytochemical examination, the results of which
may shed some light on the type of substance secreted.

In their paper entitled "A Histochemical Study of
the Glands of the Anal Sacs of the Dog", Montasgna and
Parke (1948) state that “the combined secretion of the
tubules of the anel sac and the sebaceous glands
assoclated with its excretory duct forms a viscous
putrescent fluid., The biological significance of this
secretion in the dog is unknown.,” The cloacal glands
of Thylacis obesulus numbered six: three palrs on each
side of the cloascal canal. Two pairs on each side were
large and of similar size and appearance, while the third
nember of each pair was smaller. The genersl structure
of all three pairs of glands was similar to that of a
modified much-lobulated sebaceous structure, Their final
secretory product consisted of cell débris,lpossible
colloid masses and fatty granules,

The glands were not related to hairs,
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SENERAL SUMMAGY
A comparative histological investigation of all those

These "cutaneocus” glends are descrided under various
headinga.

"Glands of the genersl skin" include the sebaceocus
and apocrine types of the hairy surface as well as the

eccrine glands present on the foot pads of all four
species, The skin of the naked, ventral terminal portion
of the tail of TRICHOSURUS also contained eccrine sweat
glands,

The ocular region included those glands associated

with the eyelid and the Harderian structure, this latter
though present in all four, varied as regards its
secretory cells, from speciea to species.

The specialized cerumen producing glands of the
sxternal ear canal also exhibited species variation.
Included in this report are the apocrine and sebaceous
appendages of hairs on the pinna of the ear,

Those peculiar apoorine and sebaceous type glands
associated with the anal canal and frequently regarded as
corresponding to the so-called anal sac of the dog,
disrjlay.d certain specles differences.

Of the mammary structures the nipples and marsupia of



-111=

all four species are described and compared. The large
apocrine tubules present in the nasai vestibue ares
discussed as well as other glandular structures belonging
to this region.

The so-called sternal and suprascapular glands were
investigated and s report on the findings is given,

Several fairly recent theories concerning the gland
structures have been mentioned: frequently the marsupial
material bore out the accuracy of these hypotheses., For
example, it has long been believed that the wall of an
eecrine duet, as it passes through the Malpighisn layers,
consists simply of the epidermal cells which surround it,
Pinkus (1939) arimore recently, Lobitz, Holyoke and
Montagna (1954) maintain that the epidermal eccrine
sweat duct is & morphologic and biologic entity, i.e.; the
duct lining cells are similar throughout its length,

In the four marsuplials investigated, the sweat ducts
of the skin on the paws, appeared to support the accuraoy

of the above theory.
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