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Effect of Bushen Zhupai Decoction on apoptosis of ovarian granulosa cells and
mitochondrial autophagy in rats with polycystic ovary syndrome
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ABSTRACT: AIM To explore the effect of Bushen Zhupai Decoction on the apoptosis of ovarian granulosa cells
in rats with polycystic ovary syndrome (PCOS). METHODS PCOS models were established by subcutaneous
injection of 60 mg/kg dehydroepiandrosterone (DHEA) in SD rats for 21 days. The successfully modeled rats were
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randomly divided into the model group, the Yousiyue [ drospirenone and ethinylestradiol tablets ( I ) ] group
(0.01 g/kg), and the low-, medium-, and high-dose groups of traditional Chinese medicine ( Bushen Zhupai
Decoction, 8.82, 17.64, 35.28 g/kg) , with 10 rats in each group. Additionally, 10 rats subcutaneously injected
with soybean oil were taken as the blank group. After 28 days of intragastric administration in each group, the
general condition, estrous cycle and morphological changes of the ovaries of the rats were observed. Serum
testosterone levels were detected by ELISA. HE staining was used to observethe histopathology of ovarian tissue. The
apoptosis rate of ovarian granulosa cells was detected by TUNEL. The ultrastructure of mitochondria and the changes
of autophagy in ovarian tissue were observed by transmission electron microscopy. The mRNA and protein
expressions related to mitochondrial autophagy signaling pathways and apoptosis of ovarian granulosa cells inovarian
tissues were detected by RT-qPCR and Western blot. RESULTS Compared with the blank group, the rats in the
model group lost their regular estrous cycles. A large number of small follicles appear in the ovarian tissue and show
polycystic changes. The serum testosterone level increased (P<0.01). The apoptosis rate of follicular granulosa
cells increased (P <0.01). The number of rod-shaped mitochondria decreased, while the number of swollen
mitochondria gradually increased, accompanied by mitochondrial membrane damage and mitochondrial crest
rupture. Meanwhile, the phenomenon of autophagy also increased. The mRNA and protein expressions of Bax,
Caspase-3, Beclinl, LC3B, PINKI and Parkin in ovarian tissue increased (P<0.01), while the mRNA and
protein expressions of P62 and Bel-2 decreased (P <0.01). Compared with the model group, the behavioral
performance of rats in each dose group of TCM and the Yousiyue group improved to varying degrees. The number of
small follicles in ovarian tissue decreased. The serum testosterone level decreased (P<0.01). The apoptosis rate of
follicular granulosa cells decreased (P<0.01). The degree of mitochondrial structural damage was alleviated and
the phenomenon of autophagy was reduced. The mRNA and protein expressions of Bax, Caspase-3, Beclinl,
LC3B, PINKI and Parkin in the ovarian tissues of the low, medium and high-dose groups of TCM and the
Yousiyue group decreased (P <0.05, P<0.01), while the mRNA and protein expressions of P62 and Bel-2
increased (P<0.05, P<0.01). CONCLUSION The Bushen Zhupai Decoction can improve the apoptosis of
ovarian granulosa cells in PCOS rats, and its effect is related to the regulation of mitochondrial autophagy mediated
by the PINK1/Parkin signaling pathway.

KEY WORDS: Bushen Zhupai Decoction; polycystic ovary syndrome; ovarian granular cells; apoptosis;
mitophagy ; PINK1/Parkin signaling pathway
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Fig. 1 Changes of estrous cycle in rats in each group (HE staining)
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Fig.2 Morphological changes of uterus and ovary in rats in each group
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Fig. 3 Histopathological changes of ovaries in rats in each group (HE staining)
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Fig.4 Comparison of serum testosterone levels in rats

of each group (x+s, n=3)
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. HaHA N, " P<0.01; SERA L, * P<0.01,
E5 SHPEFRMAMATEREE (x400, x5, n=3)

Fig.5 Comparison of apoptosis of ovarian granulosa cells in each group (%400, x+s, n=3)

E: a WIEHLRAR, b HRFLRRAR, o WA, dhREREN
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Fig. 6 Ultrastructure of mitochondria in ovarian tissue of rats in each group
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e 5 AU, P<0.01; SHBIAILEL, * P<0.05, ™ P<0.01,
7 RAKXRIVEAL PINK1, Parkin, P62, Beclinl, LC3B., Bax. Bcl-2, Caspase-3 mRNA FRiLLLE (xxs, n=3)
Fig.7 Comparison of mRNA expressions of PINK1, Parkin, P62, Beclinl, LC3B, Bax,

Bcl-2 and Caspase-3 in ovarian tissues of rats in each group (x+s, n=3)
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TE: 5A A4, ¥ P<0.01; SRETIZ LEE, * P<0.05, ™ P<0.01,
E8 &AKFRIPEALL PINKL, Parkin, P62, Beclinl, LC3B, Bcl-2, Bax, Caspase-3 EAKRIALLE (¥xs, n=3)
Fig. 8 Comparison of protein expressions of PINK1, Parkin, P62, Beclinl, LC3B, Bcl-2, Bax and Caspase-3 in ovarian

tissues of rats in each group (x+s, n=3)
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