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Histological Pattern and Histochemistry of the Anal Gland in the Japanese Weasel, Mustela
itatsi. EmME! SaTO, NOBORU MANABE, SHIGEKI WATANABE* AND TAKEHIKO ISHIBASHI
(Department of Animal Science, College of Agriculture, Kyoto University, Kyoto 606,
Japan ; *Department of Zoology, College of Science, Kyoto University, Kyote 606, Japan)

ABSTRACT Histochemical determinations were carried out on the anal gland of adult
Japanese weasels (Mustele itatsi). The anal gland was composed of three types of glands:
a compound tubular gland, a compound tubulo-alveolar gland and an alveolar (sebaceous)
gland on the basis of their histological features. Acetylcholin esterase activity was demon-
strated at the terminal portion of the compound tubular and compound tubulo-alveolar
glands. The fibers of the muscular envelope were mainly of the fast-twitch glycolytic type.
The alveolar gland was stained strongly with Qil red O, Sudan IV, Sudan Black B, Victoria
blue B and Nile blue. The compound tubular and compound tubulo-alveolar glands were
slightly or moderately stained with Sudan Black B, Victoria blue B and Nile blue, but not
stained with Oil red O and Sudan IV. The alveolar gland showed very strong glucose-6-
phosphate and 173-hydroxysteroid dehydrogenase activity. The compound tubular gland
showed very strong succinate, malate and glucose-6-phosphate dehydrogenase activity, and
the compound tubulo-alveolar gland showed strong succinate, malate and lactate dehydrogenase
activity. (Zool. Mag. 90: 15-20, 1981)
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Figs. 1-6. Photomicrographs of the anal gland tissues of Mustela itatsi.

Fig. 1. Histological features of anal gland tissue stained with hematoxylin-ecsin. AG, alveolar
gland ; CTAG, compound tubulo-alveolar gland ; CTG, compound tubular gland. (x30)
Fig. 2. Histochemical evidence for acetylcholinesterase activity; the staining was restricted to

the terminal portion of the compound tubular and compound tubulo-alveolar glands. (x160)

Fig. 3.
Fig. 4.
Fig. 5.

Histochemical staining by Sudan Black B.
Histochemical evidence for succinate dehydrogenase activity. (x30)
Histochemical evidence for glucose-6-phosphate dehydrogenase activity. (x30)

(x160)

Fig. 6. Histochemical evidence for 178-hydroxysteroid dehydrogenase activity. (x30)
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Fig. 7. Diagram of the distribution of the compound tubular, compound tubulc-alveolar
and alveolar (sebaceous) glands in the anal gland of Mustele itctsi. Four portions of
the gland have been cut away to show the tissues of each gland and the excretory
duct. CTG, compound tubular gland; CTAG, compound tubulo-alveolar gland; AG,

~ alveolar gland; CC, central. cistern; CT, collecting tubule; ED, excretory duct; MC,
" muscular coat, AT, adipbse tissue.
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Table 1. Histochemical reactions of the anal gland.

Intensity of reaction

CTG CTAG AG
CC ED
GB CT GB CT GB CT
Oil red O - - - - +++ ++ o+ +
Sudan IV - - - - +++ ++ o+ ¥
Sudan Black B + - + - + - + - +++ ++ ++ +
Victoria blue B + + - + +— + + + +
Nile blue + +— + +— + + + +/+— +
Succinate dehydrogenase + =+ + + + + — + - — -
Malate dehydrogenase ++4+ +4+ + + + +— + — - —
Lactate dehydrogenase + - ++ ++ + + + +— +—
Glycogen phosphorylase — + + — ~ - — + — —
Glgggififopgﬂ;?‘lzggate + + + + +++ ++ + +
Steroid 3-ol dehydrogenase + — +— +— — + — — _
178-hydroxysteroid _ _ _ B 44 . _ _
dehydrogenase
Alkaline phosphatase + + + + 4 — +— J— —
Acid phosphatase + — + — + - + — + — + — T _
Acetylcolinesterase —/+ — —/+ — — — — —
Adenosine triphosphatase + -+ + — + +— + + + —

CTG, compound tubular gland; CTAG, compound tubulo-alveolar gland; AG, alveolar gland;
GB, glandular body; CT, collecting tubule; CC, central cistern; ED, excretory duct. Intensity
of reaction: —, negative; + —, slight; +, moderate; + +, strong; + -+ +, very strong; +/+ —
and — /-, varying activity.

oI AT o A FIRAERENTE IR D KLoek, J. (1961) The smell of some steroid
FIATFIBRE D SIS EI A S L T\ D, sex-hormones and their metabolites. Reflec-

tions and experiments concerning the
significance of smell for the mutual relation

X i of the sexes. Psychiat. Neurol. Neurochir.
ArLBoxNE, E.S. axp P.F. FLoop (1576) The 64 : 309-344.
supracaudal scent gland of the red fox, WEFIN=HF (1921) 7o HALFIR oo ARSI BT 5E.
Vulpes vulpes. J. Chem. Ecol. 2. 167-175. it Miat 33 241-253.
Barka, T. axp P. Axpersox (1963) Histo- MoxTacxya, W, axp H.F. Parxks (1948) A
chemistry, Theory, Practice and Biblio- histochemical study of the glands of the
graphy, pp. 313., Harper and Row Publ. anal sac of the dog. Anat. Rec. 100:297-

Inc., New York.

HasunioTo, Y., Y. EcucHl AND A. ARAKAWA
(1963) Histological observation on the anal
sac and its gland of a tiger. Jap. J. Vet.
Sci. 25: 29-32.

Karxovsky, M.]J. axp L. Roors (1964) A
“direct-coloring” thiocholine method for
cholinesterases. J. Hisiochem. Cytochem.
12: 219-221.

318.

NacHras, M.M., K. Tsou, E. Desouvza, C.

CHENG AND A. M. SeEricmax (1957) Cyto-
chemical demonstration of succinic dehy-
drogenase by the use of a new p-nitrophenyl
substitution ditetrazole. f. Histochem.
Cytochem. 5: 420-436.

Pabpyxura, H. A. axp E. HErarax (1955) The

specificity of the histochemical method for

NI | -El ectronic Library Service



The Zool ogi cal Society of Japan

20 gl - BE A - BUKE . ARRE

adenosine triphosphate. J. Histochem.
Cytochem. 3: 170-195.

Pearse, A.G.E. (1968) Histochemistry: Theo-
reticel and Applied. vol. 1., pp. 749., Little
Brown and Com., Boston.

Pearsox, B. axp F. Grose (1959) Histochemi-
cal demonstration of 173-hydroxysteroid
dehydrogenase by use of tetrazolium salt.
Proc. Soc. Exp. Biol. Med. 100: 636-638.

PeTER, J.B., R.]J. BaArRNARrRD, V.R. EDGERTON,
C. A. GiLLespie axp K. E. StempeL (1972)
Metabolic profiles of three fiber types of

skeletal muscle in guinea pigs and rabbits.
Biochemistry 11: 2627-2633.

HIEZ (1957) A4 v 7 IMBEOCRKFIBLE.
FREEMEE 321 144-145.

Takevchur, T. axp H. Kuriaxkr (1955)  His-
tochemical detection of phosphorylase in
animal tissues. J. Histochem. Cytochem.
3: 153-160.

WATTENBERG, L. W. (1958) Microscopic histo-
chemical demonstration of steroid 33-ol
dehydrogenase in tissue sections. J.
Histochem, Cytochem. 6: 225-232.

NI | -El ectronic Library Service



