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Effect of Wuzi Yanzong Wan on Sperm Apoptosis by Intervening with

Mitochondrial Permeability Transition Pore

LIU Hong-juan, WU De-ling, TONG Xiao-hui, LILi, WANG Tong-sheng’
(Anhui Province Key Laboratory of Chinese Medicinal Formula, Anhui University of Chinese Medicine,
Hefei 230012, China)

[ Abstract] Objective: To study the effect of Wuzi Yanzong Wan on the expressions of voltage-
dependent anion channel 1 (VDAC1), adenine nucleotide transposase (ANT), cyclophilin D (CypD) and other
proteins, and analyze its mechanism in intervening with sperm mitochondrial permeability transition pore
(mPTP) opening. Method: Forty rats were randomly divided into 4 groups, namely normal group, model
group, positive group (Shengjing capsule, 1.6 g-kg'-d"), and Wuzi Yanzong Wan group (4.0 g-kg'-d"), with
10 rats in each group. Except for the normal group, tripterygium wilfordii glycosides (GTW, 30 mg-kg') was
intragastrically administered for 8 weeks to establish the oligozoospermia model. After the 4" week, each group

was given drugs through intragastric administration for 4 weeks, and fasted for 12 h after the last administration.
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These rats were anesthetized with 3% chloral hydrate, and their testis and epididymis tissues were collected.
Western blot was used to determine the protein expressions of VDACI1, ANT, CypD, B-cell lymphoma/
leukemia2 (Bcl-2), Bcl-2 associated X protein (Bax), Caspase-3, Caspase-9 in rat testis, Testicular tissue and
its ultrastructure were observed under electron microscopy. The apoptosis in spermatogenic cells was detected by
terminal-deoxynucleoitidyl transferase mediated nick end labeling (TUNEL). Result: Western blot results
showed that compared with the normal group, the expressions of VDAC1, CypD, Caspase-3, Caspase-9 and
Bax/Bcl-2 in the model group were increased (P<0.01). The expressions of VDACI1, CypD, Caspase-3,
Caspase-9 and Bax/Bcl-2 were significantly decreased in the positive group and the Wuzi Yanzong Wan group
compared with the model group (P<0.01). There was no significant change in the expressions of ANT and Bcl-2
protein between the groups. Testicular ultrastructural evaluation showed different sizes and disordered
arrangement of sperm mitochondria and a large number of swelling and vacuoles in the model group, while
complete structure and neat arrangement of sperm mitochondria and much less swelling and vacuole in positive
group and Wuzi Yanzong Wan group. TUNEL results showed that the apoptosis rate of spermatogenic cells in the
model group was significantly higher than that of the normal group (P<0.01), while the apoptosis rate in the
positive drug and Wuzi Yanzong Wan group was significantly lower than that of the model group (P<0.01).
Conclusion: Wuzi Yanzong Wan may resist germ cell apoptosis by inhibiting the expressions of VDAC1, CypD
and Bax, reducing the permeability of mPTP, and preventing the cascade activation reaction of the Caspase
family of apoptosis proteins.

[Key words] Wuzi Yanzong Wan; oligozoospermia; germ cell apoptosis; mitochondrial permeability
transition pore
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Fig. 1

Electrophoresis of VDACI1, CypD and ANT protein

expression in testis of rats with oligozoospermia
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K1 EFHTRAMNDBHERE KRR ENLHL VDACL, CypD,
ANTEBRIEFM (X£s5,n=3)
Table 1 Effect of Wuzi Yanzong Wan on expression of VDACI,

CypD, ANT proteins in testis of rats with oligospermia (x+s,7=3)

13 I VDACI CypD ANT

H /g-kg! /GAPDH /GAPDH /GAPDH
EH - 1.09£0.064  0.73+0.04 0.89+0.066
157 - 1.89+0.0872  1.65+0.1052  0.92+0.040
AN I 1.6 0.9440.0289  0.81+0.1119  0.76+0.046

LTI 4.0 0.65+£0.120Y  0.76+0.055%  0.84+0.030

W 5 OE F 41 b VP<0.05,2P<0.01; 5 52 B 40 [ #5 9P<0.05,
DP<0.01(F2~41H).

i, HFAT S B F AT 5 L4 Bax 35 H £ 34
i, Bax/Bel-2 B FHFEAL(P<0.01)., WE2,%2,

Bax “‘“.‘!;d 20 kDa

Bol-2 SR SR e s w - — - o 26 kDa

= - O - W e
GAPDH -”-’Q”- 36 kDa

A B c D
B2 IHEBEHEVAREAMBLBel-2,Bax EHRIXEK

Fig. 2 Electrophoresis of Bcl-2 and Bax protein expression in

testes of rats with oligozoospermia

F2 AFARAMDEBFEERAREAAL Bc-2,BaxEH
RIEMFME (x£5,n=3)
Table 2 Effect of Wuzi Yanzong Pills on expression of Bel-2, Bax

and Bax proteins in testis of rats with oligozoospermia (x+s,n=3)

H) 4 N

B e aeon oA b
EH - 0.76+0.050  1.40+0.081 0.52+0.020
A - 1.27£0.045"  1.43+0.101  1.02+0.1282
A K I 1.6 0.72+0.098%  1.40+0.052 0.51+0.0519

P AL 4.0 0.53+0.122%  1.2840.060 0.42+0.116%

C D
B3 AFHRAMDBEREREXAREFEUEBREMTZN
(BT, x 3000)

Fig. 3 Effect of Wuzi Yanzong Wan on mitochondrial

ultrastructure of rats with oligospermia (SEM, x 3 000)

TN R
& D

B4 AFHRAMNIOEREEREAREBARBT MW
(TUNEL, x 200)
Fig. 4 Effect of Wuzi Yanzong Wan onapoptosis of

spermatogeniccells in rats with oligospermia (TUNEL, x 200)

RI AFHRANIBHREERXRERARBATHM (I+s,
n=3)
Table 3 Effect of Wuzi Yanzong Wan on apoptosis of

spermatogenic cells in rats with oligospermia (x+s,n=3)
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36 kDa

Electrophoresis of Caspase-3 and Caspase-9 protein

expression in testis of rats with oligozoospermia

T4 AFHTRAKBREZEANALR Caspase-3,Caspase-9 EAKIEH
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Table 4 Effect of Wuzi Yanzong Wan on expression of Caspase-3
and Caspase-9 proteins in testis of rats with oligozoospermia (x=+s,

n=3)

EH - 0.89+0.188 0.71+0.094
T - 1.72+0.0542 1.46+0.0772
AN e 2 1.6 0.60£0.0414 0.81+0.0114
HFAT AL 4.0 0.45+0.062% 0.55+0.074%
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