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Effect of GnRH agonist combined with menstrual blood-derived stem cell transplantation on

ovarian function in mice
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Abstract: Objective To investigate the effect of combined treatment with gonadotropin-releasing hormone (GnRH) agonist and
menstrual blood-derived stem cell (MenSC) transplantation on ovarian function in mice. Methods We tested the effect of
GnRH agonist and MenSC transplantation, either alone or in combination, in a mouse model of premature ovarian failure
(POF) induced by daily intraperitoneal injection of 120 mg/kg cyclophosphamide (CTX) for 15 days. Venirelin was
administered at the daily dose of 0.1 mg via intravenous infusion, starting at 14 days before modeling; MenSC suspension (2x
10° cells) was injected into the ovarium 1 day after modeling. HE staining was used to observe ovarian pathologies of the mice.
ELISA was used to detect serum levels of LH, FSH, AMH and E2. The expression levels of ki-67, Bcl-2, BAX, caspase 9, caspase
3, their cleavages, P-PI3K, PI3K, P-Akt and Akt proteins in ovarian granulosa cells were determined with Western blotting.
Results The mouse models of POF showed obvious ovarian fibrosis with increased atresia follicles and had significantly
elevated serum levels of LH and FSH (P<0.01), decreased serum levels of AMH and E2 (P<0.01), significantly increased ovarian
expression levels of caspase 9, caspase 3, and their cleavages (P<0.01), and decreased expression levels of Ki-67, Bcl-2, P-PI3K
and P-Akt (P<0.01). The combined treatment with GnRH agonist and MenSC transplantation obviously inhibited the
production of ovarian atresia follicles, lowered serum levels of LH and FSH (P<0.01), and increased the levels of AMH and E2
(P<0.05 or 0.01) in the mouse models. The combined treatment also inhibited the expressions of BAX and cleaved caspase 9 and
caspase 3 proteins (P<0.05 or 0.01) and enhanced the expressions of Ki-67, Bcl-2, P-PI3K, and p-Akt proteins (P<0.05 or 0.01) in
ovarian granulococcus cells. Conclusion In mouse models of POF, GnRH agonist combined with MenSC transplantation can
reduce the generation of ovarian atresia and improve ovarian reserve by up-regulating PI3K-Akt signaling pathway to achieve
ovarian repair and protection.

Keywords: gonadotropin-releasing hormone agonist; premature ovarian failure; menstrual blood-derived stem cells; apopto-
sis; hormone levels
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Tab.1 Expression of MenSCs cell surface markers (Mean+ SD, n=6)
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Content 98.90+£1.23  98.87+1.38 99.17+0.81
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Fig.1 Histopathological changes of mouse ovary.
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Tab.2 Statistics of follicles in mouse ovarian tissue (Mean+SD, n=6)

Group Primitive follicles Primary follicles Secondary follicle Atresia follicles
Control 17.33£1.37 5.5+0.55 3.17+0.75 3.83+0.75
POF 7.17+0.754* 1.83+0.414 1.17+£0.4144 7.00+0.634*
MenSC+POF 10.17+0.75** 2.33+0.52 2.67+0.52** 6.50+0.55
POF+GnRHa 14.17£1.17** 3.17+0.75** 3.33£0.52** 4.83+0.75**
MenSC+POF+GnRHa 15.83+£1.47** 5.17+0.41** 2.5+0.55** 3.33+£0.52**

POF: Premature ovarian failure; MenSC: Menstrual blood-derived stem cell; GnRHa; Gonadotropin-releasing hormone

agonist. “*P<0.01 vs Control group, **P<0.01 vs POF.
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