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The effects of metformin and bee venom on in vitro maturation of
isolated preantral follicles in mice

Azarnia M., Nabuni M., Kouchesfahani Mohseni H. and Tousu A.
Biology Dept., Biological Science Faculty, Kharazmi University, Tehran, I.R. of Iran

Abstract

Metformin has multiple benefits in patients with type 2 diabetes. This drug is also used
for treatment of patients with Polycystic ovarian syndrome (PCOS), menstruation cycles
improvement and ovulation induction. Other studies showed that meformin cause
meiotic progression of mice oocytes in in Vitro condition via activation of Adenosin
monophosphate-activated protein kinase (AMPK). Bee venom is a complex compound,
consists of enzymes, proteins, peptides and cytokines. Our previous studies have
showed the positive effects of bee venom on PCOS and development of ovarian
follicles in Wistar rat model. In this study, we focused on the effects of metformin and
bee venom both; in development and surviving rate of mouse follicles and their
maturation. Ovaries were taken from 14 days old mice. Then mechanically isolated
preantral follicles were cultured in a-MEM supplemented with 5% FBS, 100 mIU/ml
FSH, 1% insulin-transferrin-selenium under mineral oil for 14 days, and added 10° M
metformin and optimum dose of 1 pg/ml bee venom (based on dosimetric experiments)
in treated groups. At day 12 of culture, final oocyte maturation and ovulation was
induced by the addition of 1.5 IU/ml hCG and 20 ng/ml (Recombinant epidermal
growth factor) rEGF. The in vitro effects of metformin and bee venom on mouse
preantral follicular growth and subsequent oocyte maturation in all groups were
assessed. Our findings showed that diameters of preantral follicles at day2 were
increased in metformin group (P<0.01), bee venom group (P<0.05) and co-culture
group (P<0.05) significantly. Follicular diameters in day4 also increased in metformin
group (P<0.001), bee venom group(P<0.05) and co-culture group (P<0.01)
significantly. Survival rates in metformin group and co-culture group increased, but this
rate decreased in bee venom group, although there were no significant differences
among groups. Germinal vesicle (GV) oocytes percentage in metformin group
(P<0.001), bee venom group (P<0.01) and co-culture group decreased (P<0.01)
significantly. MI and MII oocytes percentage in all treated groups increased but they
were not significant. Based of these results, it was shown that follicles treated by
metformin and bee venom in vitro, grew more significant than control group. In
addition ovulated oocytes treated by metformin and bee venom showed much higher
meiotic progression, maturation and preparation for fertilization. Based of these data
could conclude, metformin and bee venom have developmental effect on competence
and maturation of ovarian follicles. Therefore, these data could be useful to improve our
knowledge in infertility and menstruation disorders.
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