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The Histologic Characteristics of Yak Cryptorchidism

CHEN Guo-juan, YUAN Li-gang”, LI Cong, YAN Zhen-long
(College of Veterinary Medicine , Gansu Agricultural University, Lanzhou 730070, China)

Abstract: The aim of this study was to observe the histologic characteristics of adult yaks cryp-
torchidism and analyze the influence of plateau environment on the cryptorchidism reproductive
microenvironment. Masson’ s and Gomori’ s staining, histochemistry and transmission electron
methods was used to characterize the microstructure and ultrastructure of cryptorchidism,normal
testis and unilateral normal testis in yak,and IPP(Image-Pro Plus) statistics method was used to
quantitative statistics. The volume and weight of yak cryptorchidism were lesser than the normal
testis and companied with depression of the lumen, the basement membrane was thickened,as well
as the diameter of seminiferous tubule was significantly reduced (P<C0. 01). The spermatogenic
cells desquamated and immature Sertoli cells were scattered in the tubule. Obviously, there were
mitochondria degeneration and many lipofuscin granules with different sizes in the Sertoli cells.
Besides, the area ratio of interstitial to lumen was significantly increased(P<C0. 01) ,the numbers

of Leydig cells were decreased,and the mitochondria in it was swelling. There were partly calcifi-
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cation was observed in parenchyma and not only the quantity of interstitial vascular was reduced
but the vessel wall was thicken and shrunken. The seminiferous epithelium of unilateral normal
testis were 3-4 layers with matured Sertoli cells, the primary spermatocytes and spermatozoa were
rarely seen,and there was no difference with the normal testis in interstitial/lumen area ratios
(P>0.05). The number of Leydig cells increased and the endoplasmic reticulum in it were repre-
sented as an loose and vesiculated network and the number of mitochondria were decreased. VEGF
and its receptor(VEGFR2) immunoreactivities were abundantly distributed in the gonads of cryp-
torchidism,normal testis and unilateral normal testis, mainly associated with Sertoli cells, Leydig
cells and spermatogenic cells,and weakly present throughout the vascular endothelial cells. Immu-
nostaining analysis appeared that the relative expression of VEGF in cryptorchidism was signifi-
cantly decreased than in normal testis and unilateral normal testis(P<C0. 05) ,by contrast,the ex-
pression of VEGFR2 in cryptorchidism was stronger than the other two groups. But the expres-
sion of VEGF and VEGFR2 had no significant difference between the normal and unilateral nor-
mal testis(P>>0. 05). Taken together,in plateau environment,the cryptorchidism vascular of Yak
was suffocated, the seminiferous function was seriously affected by the different degree of fibrosis
and calcification in parenchyma and the dysplasia of the Sertoli cell; but in unilateral normal tes-
tis,companying the number of Leydig cells increased, the number of mitochondria decreased and
also growth degree was decreased compared with the normal tissue. Our results suggest that the

VEGF and VEGFR2 may serve as regulators to participate in the bilateral testicular spermatogen-

ic suppression effect.

Key words: yak;cryptorchidism;immunohistochemistry; VEGF; VEGFR2
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Table 1 The comparison of the anatomical characteristic index of cryptorchidism, unilateral normal testicles,normal testicles in yak

42 /em

Brachy-diameter

JEAE/em

Hadro-diameter

Hi/g
Weight

45 A%/ cm

Group Olicho-diameter
1E# 4 The normal group 5.96740. 168"
2220 The cryptorchidism group 2.91140. 208"

H IE % 2 The unilateral normal group

5.553+0.416"

4.06740.069° 3.26740.077° 95. 42541, 814°
2.307+0.115" 1.86740.038" 14.301+1.278""
3.724+0. 240° 3.033+0.117° 89.425+2. 305°
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Different letters in the column means difference between the groups(P<C0. 05) ,same letters mean no difference between groups

(P>>0.05),"
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a. The structure of capsule in normal yak testis,Masson’s staining,bar=100 pm;b. The structure of parenchyma in
normal yak testis, HE staining,bar=20 pmj;c. The structure of parenchyma in normal yak testis, Masson’s staining,
bar=100 pm;d. The structure of parenchyma in normal yak testis, Gomori’s staining,bar=20 pmje. The structure of
capsule in cryptorchidism yak testis,Masson’s staining,bar=100 pm;{. The structure of parenchyma in cryptorchid-
ism yak testis, HE staining,bar =20 pm;g. The structure of parenchyma in cryptorchidism yak testis,Masson’s stai-
ning.bar =20 pm; h. The structure of parenchyma in cryptorchidism yak testis, Gomori’s staining, bar =20 pm;
i. The structure of capsule in unilateral normal yak testis, Masson’s staining,bar=100 pm;j. The structure of paren-
chyma in unilateral normal yak testis, HE staining,bar=20 pm;k. The structure of parenchyma in unilateral normal
yak testis, Masson’s staining,bar=100 pm;l. The structure of parenchyma in unilateral normal yak testis, Gomori’s
staining, bar=20 pm;m. The expression of VEGF in normal yak testis,immunohistochemical staining, bar=20 pum;
n. The expression of VEGFR2 in normal yak testis,immunohistochemical staining,bar=20 pm;o. The expression of
VEGF in cryptorchidism yak testis, immunohistochemical staining, bar= 20 pm; p. The expression of VEGFR2 in
cryptorchidism yak testis, immunohistochemical staining, bar =20 pm;q. The control of VEGF/VEGFR2 in cryp-
torchidism yak testis,bar=20 pm;r. The expression of VEGF in unilateral normal yak testis, immunohistochemical
staining , bar=20 pm;s. The expression of VEGFR2 in unilateral normal yak testis,immunohistochemical staining,bar
=20 pm;t. The control of VEGF/VEGFR2 in unilateral normal yak testis, bar =20 pm; ST. Seminiferous tubule;
TA. Testicular albuginea; A. Artery; CV. Capillary vascular; CF. Collagen fiber; RF. Reticular fiber; MC. Muscle-like
cell; LC. Leydig cell; SC. Sertoli cell;S. Spermatogonia; PS. Primary spermatocyte
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Fig. 1 The comparison results of the organizational structure of cryptorchidism, unilateral normal testicles, normal testi-

cles in yak
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Table 2

The comparison of the seminiferous tubule characteristic index of cryptorchidism, unilateral normal testicles,normal testi-

cles in yak
BB HAZ/ pm Vi) Jo T AR/ 4 B T AR
2H 57 The average diameter B I AR/ pm® [&] J5 1] F/ pm® The ratio of interstitial
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The cryptorchidism group
PR TE 41
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Table 3 The statistical result of the average optical density of VEGF and VEGFR2 in cryptorchidism, unilateral normal testicles,

normal testicles of yak

131 VEGF V¥ 6% B VEGFR2 - #5b % &
ZH 7
G The average optical The average optical
roup

density of VEGF density of VEGFR2
1IE# 4l The normal group 0.102 40. 002" 0.073 #+0.002"
B 522 The cryptorchidism group 0.056 4+0.012" 0. 142 40. 006"
BAN 1E % 40 The unilateral normal group 0.096 40.009° 0.0760.007"

0.160
0.140
0.120
0.100
0.080
0.060
0.040
0.020
0.000

The average optical density of
immunore active positive

G B R - B

IE#4H
The normal group The

FRA % 7Ry 4LIA] 2% 57 1 3 (P<C0. 05)

“ % ” mean difference between the groups(P<C0. 05)

= VECF
m VEGFR2

(58 2HC] LA TE 20
cryptorchidism The unilateral
group normal group
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Fig 2 The Immunohistochemistry expression of VEGF and VEGFR2 in cryptorchidism, unilateral normal testicles, nor-

mal testicles of yak
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a. The ultrastructure of parenchyma in normal yak testis; bar=1 pm;b. The ultrastructure of leydig in normal yak

testis;bar=>5 pmjc. The ultrastructure of vascular in normal yak testis;bar=1 pm;d. The ultrastructure of parenchy-

ma in cryptorchidism yak testis,bar=1 pmje. The ultrastructure of leydig in cryptorchidism yak testis,bar=1 pm;{.

The ultrastructure of vascular in cryptorchidism yak testis,bar=1 pm;g. The ultrastructure of parenchyma in unilat-

eral normal yak testis,bar=2 pm;h. The ultrastructure of leydig in unilateral normal yak testis,bar=>5 pm;i. The ul-

trastructure of vascular in unilateral normal yak testis,bar=1 pm;F. Fibroblast; L. Lipofuscin; LC. Leydig cell; MC.
Muscle-like cell; SC. Sertoli cell; V. Vascular; VEC. Vascular endothelial cell
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Fig. 3 The comparison results of the ultrastructure of cryptorchidism, unilateral normal testicles, normal testicles in yak
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SO R T OB B A2 B A% 2R A i Y i
VEGF 1B N K 40 45 5 1k 5 300H 22 0 24 5t B 2
ARy 2 AR FH S5 1 I 55 38 3% IR L ZE R ) VEGE H
Al 5 HZ KA S A A B KR AW RO
VEGFR2 & H i FE M2 K Z—, VEGF LL5% 53 i
T 2/ T 6] B 45 i VEGFR2,, 9875 6 20 1 45 4
W, N2 SRR R e . ARBEIE
VB4R IE W 4 52 AL & K 40 9. Sertoli 40 9 A0
Leydig 41 i ¥ 45 VEGF K& VEGFR2 ik, % 5
VEGF.VEGFR2 76 K 2 L () ik 45 R LA —
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