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Abstract
Studied the sebacous glands of the anal sac wall of Genetta tigrina by means of light and electron microscopy. The anal sac wall of Genetta contains two elaborate complexes of sebaceous glands. The glandulär
epithelium consists of peripheral cells lying against the basal lamina, intermediate and mature cells. The
intermediate

cells are

mitochondria with

a

the

most

active cells aecording to their ultrastructure.

mixture of tubuli and

The cytoplasm contains
smooth endo-

cristae, filaments, lipid droplets, elaborate

plasmic reticulum, and rigidly patterned crystalloids. The latter are associated with the granulär endoplasmic reticulum. The ultrastructure of these cells suggests a steroidogenic role.

U.S. Copyright Clearance Center Code Statement:
Z. Säugetierkunde 46 (1981) 26-35

©

1981 Verlag Paul Parey,

Hamburg und

ISSN 0044-3468/InterCode:

ZSAEA

7

Berlin

0044-3468/81/4601-0026 $ 2.50/0

© Biodiversity Heritage Library, http://www.biodiversitylibrary.org/

27

Sebaceous glands of the anal sacs of Genetta tigrina

Introduction
Chemical

signals play an

veral sources of

important role in mammalian social communication. Although

pheromones

in

mammals

exist, skin

se-

glands are most essential as sources of

odours.

The glandulär organs of
(1940) in his

still

the

mammalian integument have been

unique Synopsis.

Ortmann

the skin glands of the anal region of

dowed with

mammals. According

Pocock

used for scent marking,

Gorman et al.

as has

by Schaffer

to these authors, viverrids are en-

typical glandulär organs in the genito-anal region,

the anal sacs (see also

dealt with

(1960) has written a comprehensive article on

i.

e.

the perineal organs and

1915a, 1915b, 1916). Doubtlessly, these glandulär organs are

been reported by

Dücker

(1973) for Herpestes auropunctatus

.

(1965) for several species, and by

However,

the behavioural significance of

the scent remains inadequately understood, and obviously observations of free-ranging viverrids are

The

still

lacking.

anal sacs ape paired glandulär organs

which open

in the

anus and which are present

not only in viverrids but also in other carnivores. Their structure and histology have been

many species (Cuyler 1924; Schaffer 1940; Montagna and Parks 1948;
Kainer 1954; Ortmann 960; Hashimoto et al. 1963; Greer and Calhoun 1966; Gorman et al. 1974; Albone and Eglington 1974; Albone and Grönneberg 1977). The walls
of the sac, which is surrounded by a layer of striated musculature, are made up of fibrous
connective tissue in which are embedded sebaceous gland complexes and coiled tubulär
glands in the domestic cat (Krölling 1927; Greer and Calhoun 1966). The lion and tiger
described in

have glands which basically resemble those of the domestic cat. In the dog, the anal sac wall
contains predominantly coiled tubulär apocrine glands alone, sebaceous glands being confined to the wall of the duct (Albone and Grönneberg 1977). These authors also described

dog (Albone and Eglington 1974;
According to Schaffer (1940), in Herpestes Ichneumon
the anal sac wall contains sebaceous glands and apocrine tubulär glands as well. This has also
been found by Gorman et al. (1974) for Herpestes auropunctatus and by Ortmann (1960)
for Genetta and Ichneumia.
Albone and Grönneberg (1977) noted a relationship between the type of secretions and
the histological Organization of the anal sacs. They found that the anal sac secretions of the
lion were richer in lipid and contained more complex, less uniform mixtures of lower molecular weight lipids than the anal sac secretion of the red fox. Gorman et al. (1974) and Albone et al. (1971) have drawn attention to the fact that the odourous secretions of Herpestes
and Vulpes are rieh in volatile fatty acids, so constituting an important part of the scent.
These carboxylic acids, among others, are produets of microbial activity. The sebum of the
sebaceous glands and the secretion of the apocrine glands serve as the substratum for produthe anal sacs of Vulpes vulpes as similar to those of the

Albone and Grönneberg

1977).

cing the volatile fatty acids

by

bacteria.

problem of the histology and ultrastructure of the sebais known. On the microscopic anatomy of the anal sacs, the histology and ultrastructure of the apocrine sweat
This paper addresses

itself to

the

ceous gland complexes of the anal sacs of Genetta about which nothing
glands will be reported elsewhere.

Materials and methods

Two female

genets, Genetta tigrina (Schreber, 1778),

were trapped from the countryside around Kam-

They were kept in cages for one week during which time they remained in good health and were fed
on a meat diet. The animals were killed with chloroform and tissues were initially fixed in FG-trinitro fixative (Ito and Karnovsky 1968), post-fixed in osmium tetroxide, and after dehydration, embedded in
pala.

Epon-Araldite. Tissues for investigation were taken only from the anal sac wall. In addition, the anal sac
of a male speeimen of Genetta tigrina from the vicinity of Nairobi was used for light microscopy. These
slides were stained with Pasinis trichrome stain.
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Results
Histology

The predominant

light

microscopic features of the anal sac wall of Genetta tigrina - besides

the tubulär glands surrounding the anal sac cavity underneath the epithelium and a connec-

were the two complexes of sebaceous glands (Fig. 1). Lobes in different stanew acini, which are in direct contact with ducts which
lead into the anal sac lumen. The mature lobes with secretion are most conspicuous. The
acini are separated from each other by thin layers of a well-vascularised connective tissue
tive tissuelayer-

ges of maturity are present, as well as

comparatively rieh in collagenous fibers.

Fig. 1.

blue

X

A section through the anal sac wall of Genetta tigrina

The
ble

peripheral cells lying against the basal lamina have elongated nuclei containing nota-

amounts of heterochromatin

(Fig. 2). Their

the peripheral cells are intermediate cells.

matin

showing the sebaceous glands. (Toluidine

150)

The

compact cytoplasm

latter

contain the least

in the usually spherical nuclei carrying distinet nucleoli. In the

vacuoles are found.

The mature glandulär

cells lie

stains deeply. Beyond
amount of heterochro-

cytoplasm,

many small

nearest the lumen. Their nuclei often have

an irregulär outline and their cytoplasm contains large vacuoles.

The sebaceous gland ducts
up

are lined

by

a stratified

squamous epithelium which comprises

to four cell layers.

Ultrastructure

A basal lamina separates the acinar cells from the connective tissue between the acini (Fig. 3).
The peripheral

cells

lying next to the basal lamina have nuclei with large

clumped deposits of

heterochromatin. Within the cytoplasm are large amounts of free ribosomes, occasional glycogen granules and coated vesicles near the plasma membrane. Filaments are also present in
the cytoplasm as well as mitochondria and lipid droplets.

The

lipid droplets contain

an elec-
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A section through the periphery of two adjacent acini. The peripheral cells (arrows) have nuclei
with much heterochromatin. The intermediate cell nuclei contain less heterochromatin (I). The mature
luminal cells show extreme vacuolation. (Toluidine blue X 900)

Fig. 2.

tron-lucent product, which

brane-bound

is

not extracted during the processing of the tissues. These

lipid droplets are of the

type normally found in

many

cell

types.

mem-

The endo-

cells. The basal plasma
sometimes thrown into microvillous formations, which
are tucked up between the cell and the basal lamina.
As the intermediate cells develope, the amount of heterochromatin in their nuclei is reduced so that the fully formed intermediate cells contain large amounts of euchromatin in their
nuclei. The cytoplasm contains many mitochondria with a dark matrix and a mixture of tubulär and lamellar cristae. The endoplasmic reticulum is elaborate in the intermediate cells.
Whorls of cisternae and tubules of smooth endoplasmic reticulum are present in the cytoplasm as well as lipid droplets (Figs. 4 and 5). Free ribosomes, isolated tubules of granulär
endoplasmic reticulum and filaments are also present in the cytoplasm. A patterned crystalloid is present in the cytoplasm of the intermediate cells. It is developing even in the earliest
differentiated intermediate cells (Fig. 4). The crystalloid contains ribosomes and membranes
(Figs. 4, 5, 6). In areas where the crystalloid will probably form, the ribosomes, which are
abundant in the cytoplasm, take on neat parallel and linear patterns in association with tubulär and cisternal membranes of the endoplasmic reticulum. The fully formed crystalloid has
linear parallel arrays of ribosomes and tubules cut in cross-section in one plane (Fig. 6).
There is a repeating sequence of closer lines followed by wider lines (Fig. 6). In other planes
the arrangement of ribosomes forms a zig-zag pattern with the membranes of the endoplasmic reticulum (Fig. 5). The crystalloid is often closely associated with filaments. The intimate relationship of ribosomes and membranes sometimes gives the impression that the granules are on the inside of the tubules (Fig. 6). Cytoplasmic organelles, especially mitochon-

plasmic reticulum

membrane

dria,

may

is

generally poorly developed in the peripheral

of the peripheral

cells is

be trapped inside the crystalloid.

The Golgi complex is

well developed with several elements in the intermediate cells. Clo-
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The periphery of an acinus. (E) is an erythrocyte in the lumen of a blood capillary in the inter acinar connective tissue. Note the basal lamina (arrow), and-the peripheral cell (PC). The intermediate cells
contain whorled cisternae of smooth endoplasmic reticulum (W), many mitochondria, and extracted lipid droplets. (X 11,000)

Fig. 3.

sely associated vesicles

may form curved

linear series along

one face of the Golgi element.

Membrane-bound lipid droplets form a prominent feature of the intermediate cell cytoplasm. Most droplets appear empty, the contents having been extracted during processing,
but

a

few

still

contain peripheral residual lipid in association with an extracted interior.

Membrane-bound
ty, are

bodies, containing a fine granulär material of intermediate electron densi-

present in the intermediate

cell

cytoplasm. They occur in the vicinity of smooth endo-

plasmic reticulum and resemble the "inclusion bodies" described by Sisson and Fahren-

bach (1967) (Fig. 7).
The plasma membranes

of adjacent cells are occasionally encountered.

often present in the vicinity of the plasma

Coated vesicles are

membrane.

The mature sebaceous gland cells contain nuclei with an irregularly infolded nuclear
membrane. The nuclei may contain more heterochromatin than those of the intermediate
cells. The cytoplasm of the mature cells is filled mainly with large empty Spaces, the contents
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L

L

The early intermediate cell. Note the many mitochondria, the smooth endoplasmic reticulum associated with extracted lipid droplets (L), and the crystalloid (arrow). (X 11,000)

Fig. 4.

The cytoplasm forms thin Strands
between the large empty Spaces. Crystalloids are present where adequate amounts of cytoplasm are present to contain them.
of which are extracted during processing of the tissue.

Discussion

Albone and Grönneberg

(1977) and Albone and Eglington (1974) commented on the
between the anal sacs of the red fox and the dog, on the one hand, and
those of the domestic cat, tiger and lion, on the other. They correlated this structure with
some similarity in the type of secretion, and indicated that the anal sac secretion of felids is richer in lipid than that of canids. The elaborate development of sebaceous gland complexes
described in Genetta corresponds in a certain way with the findings of Albone and Grönneberg (1977). These authors suggested that there is better development of the sebaceous
glands in felids. According to our results this is true also for Genetta (see also Ortmann
1960), and it applies even more to Herpestes (Gorman et al. 1974), where many sebaceous
glands besides apocrine sweat glands are found in the anal sac wall.
The units of the sebaceous gland complexes of the anal sac wall are easily identified because of their resemblance to the sebaceous glands of the skin (Ebling 1970) The peripheral
histological similarity

.

cells are

not yet activated for secretion according to their ultrastructure. Initiation of secre-

tory activity
latter are the

is most probably what transforms peripheral cells into intermediate cells. The
most active cells in this glandulär epithelium. The elaborate development of the
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The intermediate cell. Note the nucleus (N), lipid droplets (L), filaments, and the crystalloid
(arrow) in the centre of the picture. (X 24,000)

Fig. 5.

smooth endoplastic reticulum,
tubulär cristae are

all

Fahrenbach

Sisson and

the presence of lipid droplets, and the mitochondria having

indications that these cells are involved in steroidogenesis.

(1967) described the fine structure of a crystalloid formed

by

differentiation of the agranular endoplasmic reticulum in the interstitial cells of the antebra-

organ of the ring-tailed lemur (Lemur catta). These authors suggested that the crystalwas probably the chief organelle of Steroid synthesis. The Reinke crystalloid of human
Leydig cells is not composed of agranular endoplasmic reticulum (Fawcett and Burgos

chial

loid

1

960

;

Yamada

that described

1

962) Similarly the crystalloid
.

we have described in Genetta

by Sisson and Fahrenbach (1967)

granulär endoplasmic reticulum.

The

in that

it

is

diff erent f rom

appears to be associated with the

part this organelle plays in the secretory activity of the

remains to be elucidated. Its ultrastructure has widened the spectrum of crystalloids
which occur in steroidogenic cells.

cells

The "inclusion bodies" described in this paper resemble those noted by Christensen
in Leydig cells of mice and those seen by Sisson and Fahrenbach

and Fawcett (1966)
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Portion of a late intermediate cell
ship and trapped organelles. (X 78,000)

Fig. 6.

showing the

crystalloid.

Note

(1967) in the interstitial cells of the primate cutaneous organ.
that these

may

the tubule-ribosome relation-

The

latter

authors suggested

be storage organelles.
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Zusammenfassung
Die Talgdrüsen der Analbeutel von Genetta

Wandung der Analbeutel von Genetta

tigrina (Schreber, 1778)

Komplexe von Talgdrüsen. Das Drüsenepithel
besteht aus peripheren Zellen an der Basalmembran, intermediären und reifen Zellen. Die intermediären
Zellen müssen nach ihrer Ultrastruktur als die aktivsten angesehen werden. Ihr Zytoplasma enthält
Mitochondrien mit Cristae und Tubuli, Filamente, Lipidtröpfchen, ein ausgedehntes glattes endoplasmatisches Retikulum, sowie durch regelmäßige Anordnung der Baubestandteile ausgezeichnete KristalDie

loide. Letztere sind

mit

dem

enthält zwei

granulären endoplasmatischen Retikulum verbunden. Die Ultrastruktur

dieser Zellen weist auf ihre Rolle als steroidbildende

Elemente hin.
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I.
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showing

lipid droplets,

endoplasmic reticulum and membrane

(X 28,000)
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Abstract
Observations on the mating and vocal behaviour of snow leopards (Uncia uncia) in zoological gardens
Studied the mating and vocal behaviour of snow leopards (Uncia uncia) in captivity. Copulations were
monitored by 12h continuous tape recording when direct Observation was not possible. This method
was adequate because male snow leopards produce a typical high intensity call at the end of each copulation. Copulations occur in bouts interspersed by phases of variable duration with little or no copulatory
activity.

The vocal

repertoire of

snow

leopards during mating behaviour was analyzed spectrographically.

Einleitung
Das Paarungsverhalten der Feliden ist bei allen bisher untersuchten Arten dieser Familie in
seinem Ablauf ziemlich einheitlich (Leyhausen 1979). Die Paarungen ziehen sich über mehrere Tage hin; die Tiere kopulieren viele Male. Bisweilen läßt sich ein Q auch während einer
Hitzeperiode von mehreren (5(5 begatten.
1

Uber einen Teil

der Ergebnisse wurde auf der 53. Hauptversammlung der Deutschen Gesellschaft für
Säugetierkunde in Zürich, 24.-28.9. 1979, berichtet.
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