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Histological characteristics of the sweat glands and
sebaceous glands in adult yaks

CAO Mixia CUI Yan™ HE Jundeng YANG Xue ZHANG Qian LIU Peng-gang
( College of Veterinary Medicine Gansu Agricultural University Lanzhou 730070 China)

Abstract Objective To investigate the histological features of sweat glands and sebaceous glands in Qinghai
healthy adult yak. Methods The histological structures of sweat glands and sebaceous glands in the back ribs and
abdomen of 10 healthy adult yaks were observed and analyzed by HE periodic acid Schiff( PAS) and Alcian blue periodic
acid Schiff( AB-PAS) staining method. Results The sweat glands of Qinghai adult yak were single tubular-shaped glands
which belonged to the apocrine glands. The cytoplasm of the gland cells contained glycogen. The secretions of sweat glands
were acidic and neutral mixtures. Sebaceous glands were botryoid multilobular branched acinar glands which belonged to
the holocrine glands. Its secretions were neutral and the cytoplasm of gland cells contained a small amount of glycogen. The
density diameter length and volume of sweat glands were decreased from the back to the abdomen but the depth of the
skin surface was increased and the difference was significant ( P <0.05) . The density diameter length and depth of the
sebaceous glands were decreased from the back to the abdomen. There was a significant difference between body regions
(P <0.05). Conclusion The morphological structures of sweat glands and sebaceous glands in different body regions of
Qinghai adult yak are similar but its density size and depth are significantly different and there is a gradual trend from
the back to the abdomen. Compared with other cattles Qinghai adult yaks have a high density of sweat glands and
sebaceous glands but the function of the glands of Qinghai adult yaks is more developed which may be related to its
adaptation to the plateau alpine environment.

Key words Sweat gland; Sebaceous gland; Histology; Periodic acid Schiff staining; Alcian blue periodic acid
Schiff staining; Adult yak
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1 (x£s n=100)
Table 1 The measurement of adult yak’ sweat glands( x s n =100)
(/em?) ( pm) ((pm) / ( x107% pm’) ((pm)
location density( /sz) diameter( m) length( pm) length / diameter volume( x 10 -6 P«mB) depth( pm)
( back) 2378 +299*¢ 89.9+7.1% 748 +49* 8.36 +0.72% 4.79 £0. 88" 334 +49°
(rib) 2113 = 185" 87.1x4.5" 712 £71° 8.19 £0.90° 4.26 £0. 62" 375 +33"
(- abdomen) 1941 +203°¢ 84.4 +7.5°¢ 681 +60° 8.13 £1.00* 3.84 +0.78° 411 +28°
(P>0.05) (P <0.05) ( )

Same letters represent not significant between the groups( P >0. 05) different letters represent significant differences between the groups ( P <0. 05)

( The same below)

2 (x£s n=100)
Table 2 The measurement of adult yak’ sebaceous gland( % s n =100)
(/em?) ( pum) ( pum) (‘) ( pum) (‘)
location density( /em?)  diameter of duct( um) length of duct( pm)  diameter of acinus( pum) length of acinus( wm) depth( pm)
back 2378 +299¢ 40.1 +2.3* 104.9 +£3. 3¢ 214.0 £3.2* 311.8 6.0 554.3 £33.1*°
b 2113 +185 35.7<2.8" 90.3+3.7" 198.3 £3.2" 293.2 +6.3" 529.5 £26.0"
abdomen 1941 +203°¢ 32.4 +3.8°¢ 79.3 £3.5°¢ 181.1 £3.9°¢ 278.8 +6.3° 504.1 £14.0°¢
. PAS ( 3D). PAS
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1.2 N 2.2 N
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Fig. 1 The pattern of sweat glands and sebaceous glands of adult yaks and the measurement methods of them
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A The pattern of sweat glands and sebaceous glands of adult yaks Bar =0.4 mm; B The measurement method of sweat glands ~ Bar=0.2 mm; C

The measurement method of sebaceous glands

Bar =0.1 mm; AP Arrector pili muscle; Ep Epidermis; HF

Hair follicle; SE  Sebaceous gland;

SSW  Secretory protion of sweat gland; SW Sweat glands; D The diameter of sweat glands; L The length of sweat glands; D, The diameter of

sebaceous glands’ duct; L; The length of sebaceous glands’ duct; D, The diameter of sebaceous glands’ acinus; L, The length of sebaceous glands’

acinus

Fig.2  Histological structure characteristics of the sweat glands of adult Yaks
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A The longitudinal sections of sweat glands HE staining Bar =500 pm; B The cross sectional of sweat glands HE staining Bar =200 pm; C

The duct and acinus of sweat glands HE staining Bar =50 wm; D The duct of sweat glands HE staining Bar =20 pum; E The acinus of sweat
glands HE staining Bar =20 wm; F The acinus of sweat glands HE staining Bar =20 pm; G The duct and acinus of sweat glands PAS staining
Bar =50 wm; H The duct and acinus of sweat glands AB-PAS staining Bar = 100 wm; The arrows refer to the duct of sweat glands; The triangles refer
to the acinus of sweat glands; SW Sweat glands; HF Hair follicle; () Basement membrane; 2 Myoepithelial cells; @) Glandular cells; @ The
lumen of sweat glands’ acinus; Ep Epidermis; De Dermis; SE Sebaceous gland; SSW Secretory portion of sweat gland

Fig.3 Histological structure characteristics of the sebaceous glands of adult Yaks

A The longitudinal sections of sebaceous glands HE staining Bar =500 wm; B The longitudinal sections of sebaceous glands HE staining Bar =
200 wm; C The cross sectional of sebaceous glands HE staining Bar =200 pwm; D The longitudinal sections of sebaceous glands HE staining
Bar =100 wm; E The acinus sebaceous glands PAS staining Bar = 100 wm; F The acinus sebaceous glands ~AB-PAS staining Bar =50 pm;
SW  Sweat glands; HF Hair follicle; Ep Epidermis; De Dermis; SE Sebaceous gland; SSW Secretory portion of sweat gland
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