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SMAD4 regulates the proliferation and apoptosis of ovarian granulosa cells in rats with
polycystic ovary syndrome
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Abstract Objective To examine the effects of SMAD4 on the proliferation and apoptosis of ovarian granulosa cells in rats with poly-
cystic ovary syndrome (PCOS). Methods A PCOS rat model was established using DHEA ,and ovarian granulosa cells were extracted
and cultured in vitro. The expression of SMAD4 in ovarian granulosa cells was detected by quantitative real-time PCR and Western blot-
ting. SMAD4-siRNA was transfected into ovarian granulosa cells from PCOS rats. The expression of SMAD4 mRNA after transfection was
determined by quantitative real-time PCR. Western blotting was performed to detect the expression levels of PCNA,BAX,and BCL-2
proteins after transfection. A CCK-8 assay was performed to evaluate cell growth after siRNA interference. Results The HE staining
results revealed that the number of ovarian follicular vacuoles increased and that the number of granulosa cell layers and corpus luteum
decreased, thus indicating the establishment of a PCOS model. The FSHR positivity rate exceeded 95%. SMAD4 expression in ovarian
eranulosa cells was higher in the PCOS group than in the control group (P < 0.05). Furthermore,siRNA effectively reduced SMAD4
expression in ovarian granulosa cells of PCOS rats (P < 0.01), promoted proliferation, and inhibited the apoptosis of granulosa cells. Con-
clusion The hindered growth of ovarian granulosa cells in PCOS rats may be linked to the overexpression of SMAD4 mRNA ,which sug-
gests that targeting SMAD4 could be a promising approach for treating ovulatory abnormalities in patients with PCOS.
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A, control group; B,PCOS group. PF, primary follicle; SF, secondary fol-
licle; An, sinus follicle; At, atretic follicle ; CL, corpus luteum.
E1 KEINEHLAHERE x40
Fig.1 HE staining of rat ovarian tissue x40
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A,DAPI;B,FSHR; C, merge. White arrows indicate negative staining.
B2 KEIVEFHAMEERIELEE %200

Fig.2 Immunofluorescence staining of rat ovarian granulosa cells x 200

SMAD4 mRNA

Relative expression level of

Control PCOS A

SMAD4

GAPDH

Control PCOS

36 x 10°

A, quantitative real-time PCR; B, Western blotting . * P < 0.05.
E3 248K R UP S B4 AE HH SMADASR 1% K F #I L8R
Fig.3 Comparison of SMAD4 expression in rat ovarian granulosa cells between the two groups
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A, quantitative real-time PCR ; B, Western blotting; C, PCNA protein; D, BAX protein; E, BCL-2 protein; I, cell viability. * P < 0.05;** P < 0.01.
El4 SMAD4-siRNAXT A 5RO & B 40 A s 5E F0A A =20
Fig.4 Effect of SMAD4-siRNA on the apoptosis of rat ovarian granulosa cells
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