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Abstract:

Cryopreservation of ovaries is an important technique in assisted reproduction technology. Physical forces like
hydrostatic pressure have a pivotal role in reproduction systems. Some changes in intrafollicular pressure during
ovulatory process occur, so this study designed to examine the effects of hydrostatic pressure on oocyte
maturation and cell death in cumulus cells from vitrified-warmed ovaries. Ovaries obtained from matured NMRI
mice and were vitrified in 15% ethylene glycol and 15% DMSO in MEM-a with FBS in 0.5 ml plastic straws.
Preovulatory follicles isolated from vitrified-warmed and non-vitrified ovarian tissues. They were randomly
assigned to four treatment groups of Non-vitrified and without Pressure exposure Group (Control), Non-vitrified
with Pressure exposure Group (Treatment I), Vitrified-warmed and without Pressure exposure Group (Treatment
1), Vitrified-warmed with Pressure exposure Group (Treatment III). At the start of maturation period, follicles
were transferred to maturation medium, then follicles from treatment I and III were subjected to 20 mmHg
hydrostatic pressures for 30 minuets and after that follicles from all group were cultured for 24h and assessed for
in vitro maturation of oocyte. Viability of cumulus cells and oocytes was assessed with nuclear differential
staining. The apoptosis in cumulus cells and oocytes was determined with TUNEL assay. The results showed
that, in hydrostatic pressure treated follicles groups percentage of metaphase (MII) oocyte increased significantly
than other two groups (P<0.05). Viability of the cumulus cells were reduced in hydrostatic pressure treated
follicles compared to control (P<0.05). Whereas the incidence of apoptosis were increased pressure treated
follicles groups significantly (P<0.05). Viability of oocytes was similar for all treatments. Hydrostatic pressure
had the mild effect on cell death incidence in cumulus cells. It can be used to improved oocyte maturation in
vitrified-warmed follicles.

Keywords: Vitrification, In vitro maturation, Hydrostatic pressure, Cell death, Mouse
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Abstract

This study to examine the effect of hydrostatic pressure on in vitro maturation of oocytes derived from
in vitro grown follicles. Preantral follicles were isolated from 12-day-old female NMRI mice. Each
follicle was cultured individually in a-MEM culture medium, under mineral oil for 12 days. On day 12,
follicles were induced for in vitro maturation. Then follicles divided to control and experiment groups. In
experiment group, follicles were transferred to pressure chamber and subjected to 20 mmHg pressure
for 30 min. Follicles were cultured for 24-48 h and then viability and in vitro maturation of oocytes were
assessed. The cell death incidence in cumulus cells was detected by the nuclear vital staining. The
apoptosis in cumulus cells and oocytes was determined by the TUNEL assay.

The results showed that, the percentage of metaphase oocyte (MIl) increased in hydrostatic pressure
treated follicles compared to control (P<0.05). Viability of the cumulus cells reduced in hydrostatic
pressure treated follicles compared to control (P<0.05). Exposure of follicles to pressure increased the
apoptosis in cumulus cells compared to control (P<0.05).

The results of the present study demonstrate a direct role of cumulus cell apoptosis in mediating
hydrostatic pressure on mouse oocytes and a relationship between hydrostatic pressure as a
mechanical force to improve the in vitro maturation in mouse oocytes is suggested.
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Effect of hydrostatic pressure on in vitro maturation of oocytes
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Objective: Effete of hydrostatic pressure on in vitro maturation of oocytes and cell death in cumulus and oocyte
Complex (COCs) in vitro.

Materials & Methods: preovulatory follicles were isolated from 12-day-old female NMRI mice, each follicle
cultured individually in microdrops 20 pl of MEM-a culture medium supplemented with 5% FBS, 100-mIU/ml
rFSH (Gonal-f), and 10ng/ml rEGF, under mineral oil for 12 days. On day 12, follicles with diameter > 500 pm
and good quality were induced using 7.5 IU/ml HCG for in vitro maturation. Then follicles divided in control
and experiment groups. In experiment group follicles were subjected to 20 mmHg hydrostatic pressure for 30
min and then follicles from two groups were cultured for 24-48 h. Viability of cumulus cells and oocyte were
assessed with nuclear differential staining (propidium iodide & bisbenzimide).

Results: our resulte indicate that, after percentage of metaphase (MII) oocyte increased in hydrostatic pressure
treated follicles compared to control after 24-48h of HCG (P<0.05). Viability of the cumulus cells were reduced
in hydrostatic pressure treated follicles compared to control (P<0.05). Percentage of condense and fragment
nuclear cells were increased in hydrostatic pressure treated follicles compared to control (P<0.05). Hydrostatic
pressure had not changed viability of oocyte after culture (P<0.05).

Conclusion: hydrostatic pressure had the mild effect on cell death incidence in cumulus cells without any effect
on oocyte viability. Hydrostatic pressure may play a role in oocyte maturation and fertilization by improving in
releasing and mediating signals to oocyte.
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