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Functional histology of the sweat gland of the dog.

I. Histological and cytological observations of the
normal apocrine sweat gland.

Hitoshi Takahara and Yoshitaro Kato

FEDIERIBATCHT B HROREE L biCT@
MR E AT O E LT RBESHETH D, EME
fR3T BT = D—idail 5 & O ——7& il TN
PR ME—E B oA T A, RIT%
i ttvhh T DA, CORBOFRE Gurlt
(1885) HiZ LHTHEL, 0B oMtk
TSR TEO RN STt L, g
SRS [IREE T & B o h IR N IR E 54
ST ENIMNTE S, W ReTIR S EREPIY
PR AT, ARETMREIE T TR A S R T}
OERBENMLTIIROLRS bR TH 5.

Schieflerdecker (1922) [ZW[HA. DT [ T D53 H
WS SEEN A RUTIR Capocrine {0 & FI1Shin
W Cecerine (7D RABILA. RIKEATER
T apoerine {TIR%E, [RbGso BRI TiC ecerine T
REATT 5. FHOR TN OOTIRARETIRTH S
MDELER L, £ OA TS L X5 & lsd.
FO, FEWIWE LT apocrine FTCDLVTHR
A,

¥l Lok

#FE Lickt il Tablel .09k 51 21 ok
BB, KL BT ShBR, Mk BN
HE E£2CE8), 9%, M5, 4. DNBE, FUH. ICRE,
ARSI, R, R, IR, I PM sk
OO AR OB 2R Lz, (Wil 10 %
formalin, Bouin, Zenker-formol, Regaud, Champy
Carnoy 15 LF Gendre O3 EE % WML RilHC K
b G~8u b celloidin-paraflin W)y &(1 0, MHES

Table 1, Materials used in this study.

. Rge B.WT'T!?
No.|  Species | Sex | E[Gegs | o
1 :  Mongrel & 0.l 26| 22
2 i ” o 0.15: 3.8 26
3 " ? 0.2 51 ° 32
4 ‘ ” 2 | 1 61 38
5 | " 2 |1 68 | 39
6 " sy 1 100 49
7 Cocker spaniel | & 1 8.8 45
g8 . Setter =y 1 8.2 42
@ Mongrel 2 1.2, 75! 39
10 ” ¢ |13 130, 45
11 ” g . LB 93 42
12 | ” Foy 2 P 108 | 47
13 i Doberman & 2 12.8 51
14 Mongrel 23 3 08 43
15 " a3 4.5 15.7 57
16 | Pointer ¢ 5 82 48
17 | Mongrel 2 16 1100 42
18 | w g ' 6 96 | 41
19 | " @ 17 15l 51
20 | Shepherd ¢ |7 140 &
21 ) Mongrel 2 | 9.5 . 74 | A5

B. W. : body weight, B. L, : body length,

IfEzic i3 H-E, Heidenhgin's jron hematoxylin,
Giemsa H.E7F Da Fano T X AL, 72—
v akiilicii PAS (McManas 35 3Lt Best o
carmine Huffs, FiEHFPEORIE toluidin blue,
aleian blue 8GS #.k7F Mayer’s mucicarmine
i, IEEYnicts Sudan black B d3)krf osmium
DT YTR LIz, MAlC i micrometer £ 4
M, 20 B Mo ke Z MRz R IR L.

W %
MEyYynR¥
Ay mpoerine FFEMTIEIN LA 4T OB TRIB X

i (Plate 17-Fig. 1). 53, apocrine FRIIE L
R EAT 2, ROTARIERITEYUTE
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% fo ¥ —fic apocrine FTBE S HOFERK 1 o
MET 2. L, Bt Tl EEA LIE Lid
apocrine fTHCER < DT, WENKICHT 2 apocrine
ThRo¥iFFic iy (Plate 17-Fig. 2),

RO apocrine {THIAR THREI—PRTHE & 49
HL 5. PREBIIMALL D HE bR, A4 ERzRTe.
EEHCE L s THEREIh Z, 1 Thé
DYEETIT R LR IIC T # ORI O & D& XY
TR ENTES. bos bEBANETRIMRI R
BRETHRNTEZH, B4RELLTRIZBELS;
AR EA LABRRI TS 5. hRIM & £ 5
B, EELBchodAE{ 1H N#BLY

B2l 4T

MR ISEAHLE, T RHTAER L <,
PR IR BEOE AR ERZ LTV A
(Plate 17-Fig. 8). IPML T O MG 0 H 5% DO 45
g Li-RE 74 2 (Plate 17-Fig. £). 110 B3iF
AR E 2L TR EE L L, 2o
DO ecerine {1 T LA 2 (Plale 17-Fig.
5), LTI ML LEHE L, FIRiTlL kerld
RSO L, 1AL, 10 AT 196
BR gD aMsAa et (Fig 1), F2, ¥4
S CNERATH L6, PO L AR
#Z L7z (Plate 17-Fig. 6).
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Fig. 1. Differences of depth, width and type in the apocrine sweat
gland at various parts of the body in the dog.

dor. : dorsalis, lat,; lateralis,

white: 2.

i3 2 o LRlEh Sz D, BHSIClET 5
DTG, BlPLOBTRD ZPMCTEbR S
A5 BB oMiEEr &b Lif Lid#dbt 5. Montagna
(1953) {2 A0> apocrine JFRULISAT ORMHS 5 @
BET 1[0t 5 < & 294 Lichi, RO apocrine
RN EET 5 C S L ESNE BARRT LT
#5, EREOOR EBTECHOT 5.

EEEmEeR

Fxh apocrine FFIRHRIE O MUANRIE = OHERIC &
bk« DEEPMELERYT. BELHTHBR4W
B, KRB LCEFRO 3 e A LTHRE L.
IR OBEERAZORAR TR, M
—WEN AT ORERERT 5.

med, : medialis, black: &,

i R oD IR EE [T e TR At Tl g
B L, ShAGMEREREN L. HFALE
COMNANNE 2 IS Ui, 12 MUACE ity
T, FESOMMATST Rl L, 20
& HIC RSN Kot 3 (Plate 18-Fig. 1).
L e Ta S 2ed = TiL0A Thiscy Tl a1 RO~ E P L0
B Ay, MOAROINEERRNKH N £ (Plate
18-Fig. 2). #Hos, filfiofkd s sdns
VA o B N I & < OB AT 2.
BRI KU RS <, TS
5. KBAOSWUHHRIL PAS BT diastase i
EAEHEERENES Y 2—4 2 PAS BBEAE T
TAYHEZ SPDR LT 4) THE. COKIN
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IERaPIe> SPDR. Jiiit: pH 7.0 £ kT 41 ITRNL
7 toluidin blue ¥vin, T RMYEE 213 Hi(Plate 18-Fig,
3), pH 25 D[ 3 LT alcian blue 8GS [T
{hx 7y, Mayer's wucicarmine (iR { ufhk
L. BN ch oo SPDR YR o i
osmium = i S M5IE B Lo HilsR A s b S Biea
15 (Plate 18-Fig. 4). Bt A& { MPR~HNR= Rk
G L, 1~2 ook hMFatids. oo
W D R (L KL B A on B 2 TR &
LY, SHREBWRTIIMEENIC LT LI 0ikTE
ZEAE Lz, Fhe, W6 AR il B oo 2 e Lok
LT R g 4.
PRk R R TR T R REL
To gD S, IR RS B AR RIS R
shisty (Plate 18-Fig. 5). |lp#iai: SPDR fiHE
S ORI NNE DR At AR SHER
An < IR EATH S0, BRI~ TR ARG
i S fiis Ly Lid Ui A oF ¥ & Heidenhain's
iron hematoxylin (Tillied LigAizE L.

EH ORI Vo~ LT, MR
PRI IS 2 AR S A s v

(Plate 18-Fig. 6), USRI EELUE <, WA

KT HDERFEE LIz, SPDR Wikids K OMRIEG LK
MEME LT, MO RENE RT3 &b
T& 2 (Plate 18-Fig. 7). i3 & (V5 <, P8~
FEMRT 1 ~2 a0k G T 5.

BT R A 3R R & JETIIRIT S W S h
D RIGMLERRFCDNYARETTE 24, AD apo-
erine TS INBT 2 & 078 © R EAT (Plate
18-Fig. 8). O H0ciE -3 < Lasfic b 5. JLIEHR
Huid I kg D E k& {, toluidin blue i
e AR DMREERES {0 LisL, AHIRNL
PAOHBI S S &4 F + &7 0 o M aits.

NEEARPR I i JEEiT 1 < 38ig L fRBRS L oo
FRBIHN LS. TTIRIL apocrine JTIRORIEIT,
BB IOEr o6 5. EETHIRRICE L, ToM
#Hibd apocrine FERGETER UM TH 5. BRI
DS KD apocrine [THROHURFIOMEE & 13IF
WSSO, W HNATRIRE R 5. BRENIZ
RGO EETH L LT LIE 2 Rovdi BE b
G DOEMEH L. BRI 13 B ERHI & R
D2 fiEiEE 5.
toxylin et THIHT B350 5415 (Plate 18-Fig. 9).
BRI L DR AR ASA M5 S, TFSR IR
B, HETRENCHET AL MnTED. B

#3151} Heidenhain’s fron hema-

Mo pErZE L iEiod apocrine TFIRIZEH S HT

HoH, RO O E MR DR ST X 0 3

Wizde 2. BN ERENMINT U LITRE LR S

B, L OHRY CRBSER (ERNSWETE .
% =

TR EE T CHTINRYT 2D 1 HTH
RIS IIARIERE T 5 D, apocrine FHRILER
6 2T, eccrine ITHRIZ R b b T RAET B,
KD apocrine {FRUIFRFTEBCHESNLH, £
ORI THIEBLTIgicPid, EDnEnoll
{kOfES AL KED apocrine FIRO Thiclbsgd 2
LIEmicEe. RO MM LI RO apocrine JFIE
TR Wik 0 EEEERT 0T, [~
I ML A D apocrine (ERROTEEFMHG H OITHH
Yd 5. Bau (1934) 3 (7)) QR HITM
ZRFFINCEE LA, o il3FESOFHICE
2 & T 1~11 RO apocrine FFRUCHEET S, U
L, I~ B apacrine FREOI L HTOIA
KRG 2 OB RO T, MEHIEENITRA G
MCHETRTS 2. FH LI AD apocrine TN
Bt LiinsobhaFERIEZEL LTHESRK
N DFEOSAEEAVNE {, RIBORENENT
LIk Db EMET 5.

Acki § (1951} idiRUIMGE L ORI X
DEESCORTHREME L, RO apocrine jTHj
MEEE T A LB L. Lovells (1957) 4
AOFFIRE apocrine jTHEE merocrine FRMT /¥
L, chobhiitradsclefElLTrna. L
L, o0 FEREEPHARCE 3D
DT, HEARFIIHEC DN TRAE S TH 5.
Minamitani (1941) {3 A® apecrine FRTIEIM
DB A E RS Y, miEoshiiREL
Bt 52 Lok#ig L. Ko apocrine {TBRTHI
Acki (1955) # LrF Nielsen (1953) % Minamitani
EEfD C & 2% Licds, Roy (1954) 13RO apo-
crine T L MOTENAN EREET A E
ERBELT NS, EH 03 IR e Ak
b 3O BREAEREE 2 L bt ORI EITS
ShATEpaEi i 1 >OBENMEROhEH
ZHOLEETS.

Minamitani {1941) {3 A D apocrine [JFBRDA}
MHE 3 M HH Lz, FH b &AD apocrine T
TIIROSMNREHET 22 LMTEL, L,
Minamitani (ZEARNAME S HEE X% Sice oty
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2RO AEOREIC k0 2R AE LN, R
TREFCKMTZc LuTE?, HHESREhLE
12 @iE LIz, Rickid 5 2 205@HRET 1 >0
BRABRZORTHEITT 200, H20IEREE
BEET AR ERT OPRETRHS TR,

Ato (1961) i3ked apocrine FTRREZHHKIPY THiM
T B L UREERD Liedd, RHREII R D apocrine
FHThEnbh 5. Ko apocrine [TRARMERIFAD
SPDR M2 alcian blue 8GS, Mayer's mucicar-
mine OYufufEd LY toluidin blue DELHED S
HEEBEI I IENEEATSS © L EELSh
3. %1, £<0 osmium BT 2N L
PR INEEEETH D, WTFh L OHRBLER
EREns b0 EBhits,

BE O RIREE I A P OB Dapocrine
TS OMEERA L TH S, Munger & (1961) (&
A D ecerine FFIRMYE T £ 0 MR BREEIDH
5T L EHE Lo, Ko apocrine FFRRET T £ 47
B STk L L, A apocrine FFRRSHIE & Kol
TEEEDERIEFICIEL . BRERONEGOS
BHRENOT, BEMNCLPPELALOLMET S,

RORPGAIE ORI apocrine TS L oFEiR
OEERC ESTRE SN, H{hSIPERERE L
THIGH TN G, THOHRE LI apocrine TGO
FEBOMSAREMEEII RS (1956) DS A
¥ GEE) TTIROERMEFERC—BT S PR
Lk 7 b BRITFMNE apocrine FFBip 5 eccrine §F
B~OBITHOFRTH I EDR D, T, Z0OR
RUTHR AOIM A N R4 53 & A, Tto
& (1961) +» Kurosumi & (1963) {35 apocrine
BT, RER (1958) IA-OITPFMAO apocrine {1
MTERC BRAREREL T L. FH LR
MM % 5 apocrine ARG & RAUTHICE
45507, ecerine TR~OBTHART HOTH
A EWET L.

& 1

R@ apocrine FROBE &I TR
EMICHEL, KDL ERERL

1) Ko apocrine {TIRIGERFTHCMNEI LD
P, FELEIRBORERMEHLANOEZ IR, IY
BLU I RO SBCHE L IR b2 L dIREY
s CEERORMEEET A%, THAFhO,Eh
HEERDEHLEE UkEE T 2101 B3I
HIFRRE LOARRMEEREF 23 0L b X (RiE

AL Wenm

LERTH 2. £h 0 ORI ~TlEENT 5
&b L RENEAL R RET 6 E TR,

2) Apocrine TIRDABBIRIC & &4 5 BTN
HEMI SR IS0 1, W s L ORI 4 A 4.
2 61 L OOBENTRER 2L OT, TO)TH
WRITT L LD EHMT S

3) Apocrine FFMUIEHINIOAHFTET 80 %
BEO—EE L SR it 3068 L, Suik
DB B S HNEH SR NKS. oD apo-
crine JTEROIES, BiFHZ UMMM A TS 500
B ORI,

4) Apocrine JTISBREIH3 chibRGIE 2 BT 7212
T AN E TR QA N T T SR AAT S g B

8) Ko apocrine TR DG A apocrine
RO TR LIL RN R UGS H 508, wikE
HErd 2 & ROFAN S, RRMIEREY ORGSO
BEBTALO MRS 5.

6) XOITMMEOM O3 apocrine TR
PEOEERMNELN, ThobPATH LH B
apocrine jTig& eccrine FROMIMOITREE L
AR A T
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Résumé

Ilistolgical and cytological observations have been undertaken to investigate the struciure and
function of the apocrine sweat gland in the dog. The results obtained are as follows:

1) Many apocrine sweat glands are found in any parts of hairy skin in the dog. From the
developmental stages of these secretory tubules we classified them into three types, namely, type
I, II and [I. The first ane has a primitive club shaped secretory tubule, the second one has a
tortuous undulating tubule and the last one has a glomerular tubule,

2) From the point of the functiomal phases of the gland we divided them into three stages,
namely, secreting, resting and accumulating stages, They may be supposed to change each other
in one functionzl cyele.

3) There are two types of secretion in secretory cells, One ig the typical apocrine secre-
tion, and the ather resembles to the eccrine type,

4) Secretory cells of apocrine sweat glands contain a large amount of neutral mucopolysac-
charides or mucoproteins, and also contain lipid droplets.

5) Ductal part of the gland of the dog is structurally identical with man’s. But, the for-
mer is smaller and shorter than the latter. Moreover, cuticular border of the surface epithelium
of the duct is poorly developed in the dog.

6) Moadified glands transformed from the apocrine sweat glands are found in the circumanal
region., Histological and cytological structure of these glands are identical with the circumanal
glands observed in the cow and man, It may be supposed that these glands are intermediate type
between the apocrine and eccrine sweat glands.



Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. &,

Explanation of Plate 17

Apocrine sweat gland in the skin of abdomen (arrows).
H-E stain, 40.

Relation of hair group and the apocrine sweat gland.
One hair growp has a gland only belonged to the central
stem hair (arrow). Horizonial section. H-E stain <100,

Type 1. The gland has a straight secretory tubule (ar-
row), H-E stain, X100,

Type II. The gland has a tortuous undulating secrelory
tubule (arrow). H-E stain, 100.

Type 1. The gland has a coiled glomerular secretory
tubule. H-E stain. <100,

Branched secretory tobule in the skin of cervix (arrow).

Heidenhain's iron hematoxylin stain, {400,
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Fig, 1,
Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8,

Fig. 0.

Explanation of Plate 18

Secretory cells showing the typical apocrine secretion
(arrows). H-E stain, X400,

Epithelial cells discharged watery secretion into the
lumen. Heidenhain’s iren hematoxylin stain. <400,

Secretory cells which contain a large amount of meta-
chromatic granules colored with toluidin blue buffered
to pH 7.0 {arrow). Toluidin blue stain. X600,

Lipid draplets in the apocrine secretory tubule (arrows).
Osmium stain. =800,

Flat epithelial cells of the apocrine tubule in resting
stage. Free border of the cell is differentiated into a
cuticular border (arrow). H-E stain, 400,

Cuboidal epithelial cells of the apocrine tubule in aceu-
mulating stage. A large amount of secretory granules
are contained in the cytoplasm. H-E stain. <400,

Cuboidal cells which contain PAS positive substance
above the nucleus in the apocrine tubule(arrows). PAS
stain after diastase digestion. X400,

Duct of the apocrine sweat gland, The duct has a
double layer of cuboidal cells lining the lumen. Cu-
ticular borders are well developed in the free bhorder
of surface cells (arrow). H-E stain X600,

Secretory tubule of the ¢ircumanal gland. Several dark
cells are seen at the luminal part, Black arrows show
dark cells and white arrows show clear cells, Heiden-
hain’s iron hematoxylin stain, 400,
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