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Effect of melatonin in alleviating ovarian granulosa cell apoptosis induced by chronic hypoxia
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Abstract Objective To investigate the effect and mechanism of melatonin in alleviating hypoxia-induced apoptosis in ovarian gra-
nulosa cells. Methods Rat ovarian granulosa cells were isolated and divided into normoxic, hypoxic,and melatonin groups. Hypoxia-
induced injury models were established in the hypoxic and melatonin groups, and granulosa cells in the melatonin group were treated with
melatonin. A total of 24 rats were randomized into the control ,model, and intervention groups (n = 8 per group). Rat models of declining
ovarian function induced by long-term hypoxia were established in the model and intervention groups. The rats in the intervention group
were intraperitoneally injected with melatonin. Cell proliferation was measured using a CCK-8 assay,and lactate secretion and HIF-1a
protein with a specific kit, respectively. The levels of estradiol and progesterone in the cell supernatant and rat serum were detected using
ELISA. Granulosa cell apoptosis was detected by flow cytometry, ovarian morphology by HE staining,and Bax and caspase-3 expression
by Western blotting. Results Compared with the normoxic group,the hypoxic group exhibited decreased granulosa cell proliferation,
increased apoptosis, elevated lactate and HIF-1a levels, and reduced estradiol and progesterone levels (P < 0.05). Compared with hypoxic
group, these changes were significantly reversed in the molatonin group (P < 0.05). Compared with the control group,the model group
showed increased lactate , HIF-1a, Bax, and caspase-3 levels, decreased estradiol and progesterone levels, and reduced follicles. Compared
with the model group,all the indicators were ameliorated in the intervention group (P < 0.05). Conclusion Melatonin alleviated hypoxia-
induced granulosa cell apoptosis and promoted the recovery of ovarian function.
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A, proliferation rate; B, lactate level ; C, HIF-1a protein level. * P < 0.05 vs. normoxic group;# P < 0.05 vs. hypoxic group.
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Fig.1 Comparison of proliferation rate and levels of lactate and HIF-1a protein in granulosa cells
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A, lactate level ; B, HIF-1a protein level. * P < 0.05 vs. control group;# P < 0.05 vs. model group.
E2 KRIPEARPIBIHIF-10E B FEKFHILLE

Fig.2 Comparison of levels of lactic acid and HIF-1x protein in rat ovarian tissues
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Fig.3 Comparison of hormone levels in granulosa cells and rat serum
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Fig.4 HE staining of rat ovarian tissues x 100
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Fig.6 Apoptosis levels in rat ovarian tissues
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