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Wuzi Yanzong Pill improves spermatogenic function in obese rats by regulating
mitochondrial fusion protein 2 and reducing endoplasmic reticulum stress in testis
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Abstract: Objective To observe the effect of Wuzi Yanzong Pill (WYP) on spermatogenic function in obese rats induced by high fat
diet, and to explore the possible mechanism from ERS in testis. Methods Totally 30 male SD rats were divided into control group,
model group, low, middle and high dose (0.5, 1.0, and 2.0 g-kg™") groups of WYP randomly. The control group was fed with normal
diet, the rest were fed with high-fat diet. After 16 weeks, the corresponding doses of drugs in each group were gavaged for four
weeks continuously. the rats were dissected, and sperms in comepididymis were collected for the function analysis. Serum ELISA
was used to analyze the changes of sex hormone levels. The pathological changes of testis were observed by hematoxylin-eosin
staining. Transmission electron microscopy (TEM) was used to observe the structural changes of the mitochondria and endoplasmic

reticulum in sertoli cells. The localization and expression of Mfn2 and GRP78 in testis were detected by immunofluorescence
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staining. The expression of Mfn2 and PERK pathway related proteins in testis were detected by Western blotting. Results
Compared with control group, the model group rats showed a significant increase in body weight (P < 0.01), a marked increase in
serum estradiol level (P < 0.01), and a marked decrease in serum testosterone level (P < 0.01); the arrangement of spermatogenic
cells in the testes was sparse, and the cells were degenerated; the sperm motility was significantly lower (P < 0.05), and the sperm
malformation rate was markedly increased (P < 0.01); the rough endoplasmic reticulum and mitochondria in the Leydig cells were
swollen and hollow, some of the network was broken, the expression of Mfn2 was markedly reduced, and the GRP78 fluorescence
expression was markedly increased; the protein levels of PERK, activated transcription factor-4 (ATF4), and CHOP were markedly
increased (P < 0.01). Compared with the model group, the high-dose group of Wuzi Yanzong Pill showed a significant reduction in
body weight (P < 0.05); the serum estradiol level was markedly lower in the middle and high-dose groups (P < 0.05, 0.01), and the
serum testosterone level was markedly higher (P < 0.05, 0.01); the sperm motility was significantly improved in the high-dose group
(P < 0.05), and the sperm malformation rate was markedly reduced (P < 0.05); the pathological changes in the testes were alleviated,
the arrangement was denser, and the rough endoplasmic reticulum and mitochondria in the Leydig cells were improved; the
fluorescence expression of Mfn2 gradually increased, and the relative protein expression was markedly increased (P < 0.05, 0.01),
while the GRP78 fluorescence expression gradually decreased; the ATF4 protein level was markedly reduced in the low-dose group
(P < 0.01), the PERK and ATF4 protein levels were markedly reduced in the middle-dose group (P < 0.05, 0.01), and the PERK,
ATF4, and CHOP protein levels were all markedly. Conclusion Wuzi Yanzong Pill can ameliorate spermatogenesis disorder induced
by high fat diet in rats, which may be related to the regulation the expression of Mfn2 and alleviate the endoplasmic reticulum stress
in sertoli cells.

Key words: Wuzi Yanzong Pill; obesity; spermatogenesis; testis; sertoli cells; mitochondrial fusion protein 2; eendoplasmic

reticulum stress
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F1 BRAXRERERMEHMEKFLILE (2ts,n=6)

Table 1 Comparison of body weight and sex hormone levels in rats in each group (+s,n=6)

biilh=vd . I — mg/ ZAR/ SERR/ WHLER, REARAERE IERIE
51 i g ) ) ) ) ) }
(g'kg™ (pgmL™") (ngmL™") (ngmL") (ngmL™"  (mUmL™") (mU-mL™
pagic) — 5412741670  2.76+0.37 5.23+1.05 3.18+0.51 0.05+£0.01  0.01+0.00 0.01£0.00
TR — 668.45+56.78"  5.04+0.63 5.90+0.21 1.78+0.32" 0.05+0.01  0.01x0.01 0.01£0.00
TR 0.5 642.52428.91 4.42+0.53 5.38+0.50 2.18+£0.64 0.05+0.01  0.02+0.01 0.01£0.00
1.0 623.23+38.72  4.29+0.46" 5.53+0.53 2.41+0.43* 0.05£0.01  0.01+0.01 0.0140.00
2.0 609.47+30.22"  3.53+0.40" 5.40+0.69 2.52+0.43* 0.05£0.01  0.01+0.01 0.0120.00

5 AL IR P<0.01; SHURLLLLE - *P<<0.05 #P<<0.01.
P <0.01 vs control group; “P < 0.05 *P <0.01 vs model group.
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Fig. 1 Changes of histomorphology of testis in rats in each group (HE staining)
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Table 2 Comparison of sperm function in rats (7+s,n=6)

Ml s/ (gkg) FEFEE/(X10°mL™D  FFIE %% WL /%  HREE/(ums™) HEZHEAE/ (ums™)
of B — 0.291+0.091 60.457+6.957 8.538+2.996 23.298+7.171  56.022+11.336
FEY — 0.238+0.080 43.130+11.006°  13.613+2.705" 22.747+4.663  50.193+12.920
HFAT 0.5 0.264+0.067 51.158+6.639  11.137+1.297 22.678+3.863  53.317+1.874
A 1.0 0.271+0.042 52.27742.039  10.472+2.251 22.583+3.476  52.087+6.879
2.0 0.274+0.069 56.423+6.111*  9.755+1.573" 22.950+4.541  55.253+5.989

5 A AL "P<<0.05 ;s AL L 45 :*P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group.
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Fig.2 Ultrastructural changes of mitochondria and endoplasmic reticulum in sertoli cell (TEM, x4 000)
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Fig.3 Expression of Mfn2 in testis (immunofluorescence staining, x400)
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Fig. 4 Expression of GRP78 in testis (immunofluorescence staining, x400)
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plasmic reticulum stress PERK pathway in testis
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F3 KRZAMM2K A FREMAEHPERKIERBXEARIE (24s,n=3)
Table 3 Expression of Mfn2 proteins and related to endoplasmic reticulum stress PERK pathway in testis (7+s,n=3)

205 &/ (kg™ PERK/B-actin ATF4/B-actin CHOP/B-actin Mfn2/B-actin
pagiGt — 0.466+0.112 0.163+0.010 0.452+0.053 0.913+0.043

TERY — 0.898+0.551" 0.91240.019" 0.736+0.033" 0.394+0.024"
HAFATRE M 0.5 0.739+0.161 0.320£0.020% 0.687+0.106 0.500+0.013*

1.0 0.649+0.167"* 0.259£0.008" 0.683+0.080 0.634+0.093"

2.0 0.490+0.085" 0.248+0.015" 0.518+0.035" 0.765+0.041"

XA LR P<<0.01; SR UL "P<<0.05 P<0.01.
P <0.01 vs control group; “P <0.05 P <0.01 vs model group.
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