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SUMMARY

Morphological and histometrical observations were performed on the preputial gland and the
sebaceous gland in the skin of 98 male Japanese serows captured from December 1984 to March 1985
and in March 1986, in Gifu Prefecture. In 30 of these animals, we investigated correlations of
histometrical values of preputial glands with testosterone contents in serum. Another observation was
made on a preputial gland-like structure, which was unexpectedly found in the neighbourhood of the
orifice of the prepuce, directly under the outer surface of the epidermis of the prepuce.

The preputial gland is divided into well developed lobules and composed almost entirely of
eosinophile sebaceous glands, which are much larger than those in ordinary skins. The preputial gland
-like structure shows histological features similar to those of sebaceous gland in the skin. The surface
area of sectioned preputial glands and the number of their terminal portions per lobule increased
gradually with advancing sexual maturation ; and after the completion of sexual maturation the two
values are on relatively constant levels, fluctuating within certain limits. But the disintegrating cells
in the process of holocrine secretion remained unchanged in number with advancing age. As for
seasonal changes, a decrease from December to March was recognized respectively in the area of the
preputial gland the number of disintegrating cells, whereas the terminal portions of the gland showed
an increase in number. There were no such changes in the sebaceous gland of the skin, nor in the
preputial gland-like structure. A sligtly significant positive correlation was found between the serum
testosterone levels and the area of the preputial gland, while there was no correlation with the number
of the terminal portion, nor with the number of the disintegrating cells.

It is suggested from the results that the preputial gland may play a certain role during the
breeding season (with its peak in October and November) of this species. However, the most
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important function of this organ and the endocrine regulation of such a function remained unclarified.
Res. Bull. Fac. Agr. Gifu Univ. (52) : 243—256, 1986.
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Table 1. Classification of age groups in Japanese serows FRMOBTEIWFOTHR L YIROBROEE
WESWTETW, (RO 8 @K1z 413 7-(Table

Age group Age in months or years 5
X éigzxgz Table 1 © 0 X~2— I'KZALEOHEH
. LTCWwb0y, FR—HAREZEDTHHD
2—1 31—34 months \ - ‘
P . T, LV URLETERRBICIIEL T
2~H}2‘I*I 4.6+1.8 years WEES B S, 2— 1K~ 2—VEKiZ4e
2—1 7.4+1.8 years® KAWT, RENTT LIKEE RS h b,
%:I\y} 2—IV-V 12.7+3.9 years* KFFCE T, 2—IR1H2—VRXKE
THXEIXKEED (2—1-11, 2—11,
* A2

2—IVeV), 0R~2—I'RD 3K EEHET
HEF 6 DDFEWMX E Lic, XHIL, BRI HZHPELE I O T 5 DIt H s FNEY 1T 58
a, 2—IX~2—VRKETAREYTRT—HFEL, BE—0FERHKX & LTHE-7,
FREOFBE A IDIBERINCER (128, 18, 28, 3A) RI-TAREH T, - TER
KEBADHEEDLRIZL - T, 247NV —FDHFETHZ LIS, UBEIHALPHIEX &FLS,

2 HBEAOEER X OHERBRFNBEE

a) ‘GRhR

WEERAICEV K, SEBOSMTHEENAERRY » AT VE Y, Ebic Lillle gL <
VY TRERELICDDREERCHE-T7 74 VIZEEL, 5pumOEICEYL, 500um ORIR CHERES
Y & L, Hematoxylin-Eosin §¢f5 (H—E%f) #fLik, Ebr—iadEEY A & L, Sudan [Iic
X BRERERTT - 1,
SHRINLDOBEAOBEFIBRIER I, SEBREEEYLBET DI, AEARNEKEYY)
DE - e RO 121D TWEICOWTh, Fig 2 WRITHD 2O EZERER L, Z03DIconTh, <3
74 IR EESELH—E & Sudan I§E2 L7,

b) K

EFEBEFREMIL VIR L2b D% Lillie D~ L~ v v CEEH, BZEEREE T35 75 2 + (G
&O56C) ZIKBEIRIHE AT 71 VAL, 5~8um THEYIL, H—ELEXT -7,

c) DT RIF

HEDBE & FREDFNEICHE - TEARZER L1,

d) FEEBFIEESE

ZEEZOWT, 500um RfROEBFEH & B CEER O EEEYIEERY T - 1,
O SHEBOWmWE

BB GO0 R L, BRR/ELFRBARONEY b v — 2 Lk, EREFTEE CLEE
DEBEXFHI L7, COBENELFRIEENSBIE—FEOEIYBTCTCHEETADT, AFEFOE
S Imm x4 2/ 0 FER L OFREROEE A E I >VWTEE L, #0OFHHEY KD,
@ PEHORRHK
—PEEBTLFERBEEARDL DI, HEBTRELESEh, Lrb20ohEBarsthbor—
DONEEL, ZOFORBRRE Y B 2 EHEL KD,
Q@ SWoRE

BEREACHBR I 72 2 -5 —(7 X 7TX#, SEHEEL 0008 TH490,000um? &b, UTFohxr 17
V—AlES) ey b L, FEIEAKLI 7 V- 2NICEETLHTRTOMBEY, IO FDthThe
7V VRELTCODWEEL T THERRBCH A WUTIheDWEEES) Ol T2, FhiEh
17 v — 240 OFHELR KD, SEBUCHT 5 WD LA kb,

B ORERICOTIL, SRR & RO L THEHBE Y RD,

3 METAINATevOER
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MmiEDEEDO DI, DEAOMK FRAMEDZ IROER TEE LT i) 2E00 8 L EE 2k
ELTe, LOLIDLDRBMORBREILL - T, RECEHODOLLRERED SO F T4 T, ERIC
I &S VEGD, BHRERSE IR TWADT, AR TCER—IGME LTS Lz L,

chbofEdnFT A b AFr ySEOHIEL, Tiba et al?® p=FvhE v HIOWTEHCH L
ERREDHRICIE, ToFA A/ T v 24 EIRE > Tirbhis,

514 =

[ REFHEE

1 ARSI

SRR EEAABETICR T, $H1.5X1.0cm OFIRAICFEET 5, DEBO LFEERIECARES
5 1mmEiEoOFVIRE LTHEL, BMEBMTREhDOAREYBL TRETE L, ILRIECITEEL
LW L Bbh 5 KEEBEMAROMAMNEL, MEORHELK > T\ (Fig. 1),

2 MREEE
a) TR

TBEMECAFET 52 RBREEEOERICHENTELS RBOERT, BR<HEELICDERBELZTRLT
Wi, Thbo/hER, BT EBECSUHEEBBIC L - TR IhcEr B8 HE R, —>
DERICELEE DD T, FNERFEEO LTV (Fig. 1), F/hEFE/NELLE A
Rl otefffie, FhicFRIBEEINh (Fig 8),

BRoEA‘Ecl, BRAOMII 4 >oflpngigcEic (Fig. 9, 7, BRoOZESEAB
LA oK EY, MRERARERL 1B 2 BrlicEEMRLE bR, FronRflic
i3, EEMRL Y IRNERAREG LEAR O - MlanEbhl, CoMEEMRE R
BRICHRERACTHECH 52, MIREINELI LV IEBET, ToHERALOMRIL VAR LS,
ThZzoORME, BAWKLC Lo RER O Y - & E Mk (LT Spongiocyte & IF.55)
PEEL, H—ERETIER A HE L CHlE
DZERUIR & I Bl b, Dz - THIBRER X - %
h Rzt RECERORS PRI HEER DM
T, BiERE, BRE »5 VBB Y s
L, RHRTHOMBBERITHE L), 250
DFER Eosin FHOMBREDRAENOBHM RS
hice FcfoiginciRE & » ¢ Eosin it o M A
s R & (Fig. 10), —#ix %+ oA Bicigio &
EMLlo b oxE LT,

Sudan iz & % fERFGE T, MRl L EA QM
FRFEAERE > TRLT, FRICHD D 1L,
> % b Spongiocyte NI ONBE LW LARE
Bt o, BEMITERLHCEBEE R LA,
FHEEN, SHLREEEMTSEEORIGHE S
ez End, BESAGTWMENRTVWD Z EDHERZ
nice
b) B D REE

FRMABE LIS RERTMERBE LRI
, W, YEKEE I E 2z Eosin 7o EEMAK L —B
Fig. 1 Longitudinally cut inner surface of the WO, FOMEICEEEMRE I b ARSI < A

prepuce of an adult male Japanese serow. . A .
Preputial glands lie beneath the bristly FaE s EE T, MRESF AR RO N,
area (arrow). hboMREEEEREAOMRRTRRD XS
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75, Spongiocyte DM L A HE D
LEMHOBITIZEAERL, £hicE
BRAYEL TV o TR,
BAAE E BB A LT h
T orBEIhe (Fig 11),
Prepuce c) @&%%%ﬁ%
Fig. 2 Diagram showing the localization of preputial gland UEOHMURE T fHFEL, GEOR
-like structure (shown in oblizue lines) BRELS G L THBRO S Y R~T
(Fig.2), NEOEEORENIEBICEUL TWHZ 006, AR THEREFREEY L FOHEY
TTo, COBOIETRMBEL, SEBL L XS RRABEE VP ERELTRL T (Fig.
12), BRlaofi k& T3, Eosin fftk o ZEMBA—BE Y, £OoNAICIEEMER L b e &<,
MRE sEE CHRERZHE s R bhic, BIROF LT TR, BEM BREAED VOB RY
BILOWENRTWL DNEE IR,
U RETIERE L IR, Bt rBalV LABRICEE » T,

/

Orifice

Table 2. Comparison of histological structures of the preputial gland, preputial gland
-like structure and sebaceous gland in male Japasese serows

Preputial Preputial gland- Sebaceous
gland like structure gland
Lobule developped slightly developped undevelopped
Terminal large middle-sized small
portion
eosinophile eosinophile
all over the - — only in the
terminal basal membrane
portion
Nucleus round — round to irregu-
larly shaped
prominent no clearly vis-
nucleolus ible nucleolus
Cytoplasm irregularly irregularly
-
shaped shaped
clearly recog- clearly recog-
nizable intercel- nizable intercel-
lular limits near D BREEEEt — lular limits all
the centre of the over the terminal
terminal portion portion
Other eosinophile resi- — no residue
findings due remaining af-
ter the disinte-
gration of secre-
ting cells

tendency to resemble in the direction of the arrow
e . slight tendency to resemble in the direction of the arrow
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d) TR, EEORRE X OVERREESY

TR, B ORER R L VO EIRREEY Oy Table 2 1w ¥ Lo,

e) BRUKE & ot

BRIEEOEBO I HPAKEL, £RCHBEEBRI VIEERFOL > IBbh 5%, I8k o Eosin
B R b IRERARD AL D KCTh B, MEMERID K X 7L, Mo\ Tk gy
% BohbDicxt L, BB WTEEZD LS RBEIILSHBLLRED Ol ETH D,
Aok, BERORBOEETCAON CRBBEARENIHICII 1AL ROihocl L TH B,

I SrEASFEs

a) R INEOHER
ZREXCEFH2UEBOREOR S 1mm x5/ EOHEE (UTERERERE OFHE L ELES
#% Fig. 3 1wrd,
O BROHBIH S 1L

BEMEICK T HBEROHB IS BRI Fig. 3 bBEBRHELMA - ENTE D, HBTR—FDHE
MR O A, REBTRECRAVGELZRL W5, HHFHcgENT2E, 2—1 - [IRD12A8
161 B TtEEBEDOHE A (Range test, Newman-Keuls #, P<0.01) RnE SR, FofticiiR
bhighotz, 2—1 « NX»H2—IVs VR EFTE—ELIEBRFETCIER OB BAEALR
bh, 12 LMD R LDV TRIFEEZE (P<0.0D) BED LRI,

@ I > B1L

Fig 3 bEDICROBMEYFHANS Z EMHTES, Thbb, 0X2nb2—1 [IXKF ML s
D, TOH—TFEEAX LETLOD, BET5 b —DORENFEL, 0RIEET 5K B OBFEHEG.71+0.
40) £2—1 ~IIRIERI5Fh (11.26+£0.45) OREIIKIY, XhDTEBERENR ORI (t—test, P<
0.01),

b) 1/hEdoFia

BZREX TS 1/hEL IR CUTRRED oFibfE & SE1EEZx% Fig 4 1wrd,

O© BRO¥EBIH S 1L

BB CI—EOEBERN Y RDE, HBEOZEREXICE - TIEBAOHE LR moER %7
TILORR 225, HAFHCR I OBEINMERZYIER LBV, LrLEEBEY—BELIEE, BAOH
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Fig. 3 Seasonal changes in histometrical values of preputial glands for each age
group of male Japanese serows —— Changes in the total surface area of
sectioned lobules lying beneath the length of 1 mm of the epidermis of
preputial gland (M + SE) D : December ; J : January ; F : February ; M :
March Numbers in parentheses represent sample size. In the following the
same abbreviations are used.
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Fig. 4 Seasonal changes in histometrical values of preputial glands for each age
group of male Japanese serows —— Changes in the number of terminal
portions per lobule (M + SE)
°
K]
o
06 06f
05 05
04} } + 04} |
i . i (@ () i 03b {
03t B 1@ . @) (g) i
{ 5) ¢ ( 2
3) @ @ t (5) @ 3
02F 39 g : 10 02 i)
(7
3 +
01} ® 0 @ LY
. (@)
) 2d LA A, A A r e A .Y A A S Y Y A A A i A Al 0 A A1 A
""DTFM DJFM DJFM DJFM DJFM DJFM DJFM
0 1 2—1° 2—1 -1 2 —1II 2—IV.V 2—1+1I~IV-V

Fig. 5 Seasonal Changes in histometrical values of preputial galands for each age
group of male Japanese serows —— Changes in the ratio of the number of
disintegrating (secreting) cells to that of all the cells existing in a unit surface
area (about 490,000 xm?) of terminal portion (M + SE)

B S M3 s Tth 5 (P <0.01),
@ nihio s &ML ‘

X6 2—1 - IKEFTCEEME LY, ZOE—FDBEL LTLOoO7 5 b —DREEXHED, 0
KiZkF 5% [ OEFHE (8.6410.44) L 2—1-IIRIKBFAFh (16.01+£0.62) OREIICIZX T
BEOENR LI (t—test, P<0.01),

C) SUEH

FRERICIRT 5, GRBERAOEEHICT5 5 WE OO T E & EHEx s Fig 5 iR,
O BRoOHEBICHE S EAL

SIERE, BBKFE il C—E DI04 <, ORI TR B OHBICHE » TR T 2 ERAH 5 X
SICBbhan, HIFFERICEIhEER LB, L LBy —E LB E, BHOEBIHE-T
HEORY (P<0.01) 2885 & hi,

@ s> 1L

PHICKEREMIESAT, 0RICKI 58 A0HBTES (0.2740.03) £ 2—1-IIK0F+h (0.32+
0.04) PEIICIEEZEIRD oL (t-test),
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Table 3. Correlations among histometrical values of preputial
glands in young male Japanese serows

Correlation N
coefficient
Area of gland*!
VS
0.74*** 39
Number of terminal portions
per lobule
Area of gland*!
VS 0.45%* 39
Number of disintegmating '
(secreting) cells*?
Number of terminal portions
per lobule
VS 0.42* 39

Number of disintegrating
(secreting) cells*?

*1  Total surface area of sectioned lobules lying beneath the
length of 1 mm of the epidermis of preputial gland

*2 Ratio of the number of disintegrating (secreting) cells to that
of all the cells existing in a unit surface area (about 490,
000 m?) of terminal portion

*P<0.05 **:P<0.01 ***:P<0.001

Table 4. Correlations among histometrical values of preputial
glands in adult male Japanese serows

Correlation
coefficient

Area of gland
VS
0.228¢ 56
Number of terminal portions

per lobule

Area of gland

VS
Number of disintegrating
(secreting) cells

0.13% 56

Number of terminal portions
per lobule
VS —0.01% 56
Number of disintegrating
(secreting) cells

NS not significant
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d) SEREE, B X oo R

Bk 3 FZEDOFEBPUEICOWT, ThFh 2 EROMEBEXHET¥HCHE LAz (Table 3 and 4),
Il mEFA A7 e VHOEE) L TR OHELHELOBIF

1 MEFA AT e fHOEE)

BEBFOMBFT A b A7 v VEIZOWT, ZHEROFHE L EEEERES Fig. 6 17,

&R BT b P FBMEFNOBE X RETT 5 & & 3B DI WD RATRETH B, RBEEE LT—#EL
B E, RACRVWTRREVWERERLAY, FREXAD LRI, 5T,

2 ARIROTREFEZE & OBk

META AT v VELEBRBOFTENE( L DB Table5 1Rt, DHREREE ORMICIZEDE
WHBIR R S, R, SWERE ORI, Wk B L R R o T,

Isds, KEOIER & SEBFREEDC OV, BERORELEVCDIEIRFT 3T
ehoteh, ERBIUOFEHHE I B EYRHT I L3RETHH L >CBbh 5,

% =

I ARBOMEENREEHED
N 3} 1.
HEOTEBRIZY ¥, v<lhEDRK
BETHLA TR LYY, BEFBHY T
7YV ARy 2 RD, B=oh® =
ACHAVCHRET B ERBESh
M '  TWB, Ty bRy ATREERED
RO TEL OTUREER, 4
+ BEW), ERFHRREA IR T
! 62)5)17)18)19)24)28)0 = /'j‘\ V2 j} E 7] @
't ' SHEBRCBEL T, FE2 R
® BEEBROTRER X OB DT
* o ® FHTREL TS, ZoMETIZ
¥ W o ®  HEEBORELEBIA TS
o T LA e 5, FELVERIR SR, Bz
1.0 2w T Ty BNREDE, =AY HEZHOD
CBEBRIEEDZh X b bR R
Fig. 6 Seasonal changes in testosterone contents in serum for INZWH, RO LN LE
each age group of adult male Japanese serows (M + SE) U KRIDREIE C, R BT fo/NE

Testonterone content (ng/ml)

4) (3) 3)

Table 5. Correlations among serum testosterone contents and histometrical
values of preputial glands in adult male Japasese serows

Correlation
coefficient
Testosterone VS Area of gland 0.37* 30
Testosterone VS Number of terminal
. —0.10ns 30
portions per lobule
Testosterone VS Number of disintegrating
0.120s 30

(secreting) cells
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BEY B2 TwWh, ZOESEE, PNFYR= kv h o2 OBRETFTRBICOWCR TR EE—REo
FERRICHERTE L S K& <, Eosin §iFEDERE— & ELL T 5, EEBEFOFRICOWTE, &Y
SOEEPCEED 2 A VROFBROFEEDFE IR TWB0Y, =k vh e hOTERTIIEERD
<, FRIBTLHELEL L,

St 5 A AR OTUREERY, WO WFERIREL G, M=+ v h > h OFERFEINL 6 » AL
By, ERADOETHZ2 —T'Ehb 22— KOBICHEETH LEEIR TV H220, GEEOEER
I OBRBEBIBIC R X 5 cElBuctE - THEIL, MERAOZTTHUBR—-E0BEAY ETLo2i3E
75 b —DRERR-TWBENZD, =T » FOTEEBRICE T, WREBO I > TlROKE
X, BEEBRBY L0, FENBLT ARG ICHENENTADTHD L5, ZhicxtL, #
=hVAECHDYUEBOEE, FEOBL IR, 1 0WEE Y B ThiniictE d> Bl aRE
e e, M=k v hEY ADEERRIINY DERCESL TR YHR-TWHEELBND,

ARIEHLEHR TR TRT LR, HOF =R THRESh TR, TRMCIEROHAICE
BABDEANRONB LI, =k v hEY HORTROGEIIIOA~11ATH 50, B~k 5
, SEBREERIIRZAL»D3ACHrFITCERERBVERT EVIBRCESVTHET b, H=x
VAHEYHIDOBEBICENTE, F~voh0Lrh EAKRCTRINCHEAL TV SREEIRE L, 2FDH
HE=rvh e 0TERE, TRPFCAS LARBOBRREETOMBSMUIERLT S LILL-T
HE» L, TR D Y I < ieoh, BRIEEETOMRSHINERICL 5 IcHEBE DML i
T EEZLRA,

ks, AFRCE T ERAINCTRRFEEY & RFED, FARRES 2R T EREOFES
2T AIERCTHEIRTWBD, =+ v h v OYEEFEEED S, BREOEEENFTE,»LRTE
ERREREEZ DIV, DUAKEORBRNEZELSELLID EE 2V, ZOBEOREKICOWT
AR TH 5,

I aEies2bAr57e oG

=k v h e ABFAMET AN AT r VEOEBNCOWTIE, B3 X O Tiba et al 3”238
BEMICHEL TV A, FhC I, BEBBECEVWTRLRALL 3 AChrTTAEOBINRELRD &
5, LOLARICK T, RACKIAEIELEVEVIFTEIERLECH, —E0RIEAEY
WSS T A Z LIX T E v o, DT EiXEBZ B, Tiba et al. o B\ 7% (10761 &K
Wikt sEhn B0f) DECESLDTHA 5, —F, MEFETA A7 e VELDRIFEE L DR
B WIEOMHBEN RS hics, B, SWERE ORIV AEEL Rbhihote, 2O ik
AFEBENTAMAT e VvOBRWEETIISS AT VEHY, LHMTNETHA S, LOBHE KT,
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Explanation of plate
Fig. 7 Transverse section of a whole preputial gland. H—E x120.
Fig. 8 Sweat gland adjoining to preputial glands. H—E x300.
Fig. 9 Disintegrating cells in the process of holocrine secretion. H—E x600.
Fig. 10 Presumably a final structure of disintegrated preputial gland. H—E x300.
Fig. 11 Terminal portion of sebaceous gland. H—E X 600.
Fig. 12 Transverse section of a whole preputial gland-like structure. H—E x300.
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