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ABSTRACT

The aims of this study were to develop a murine two-step VM model and assess the
effectiveness of Roscovitine as a prematuration medium on maturation of mouse
oocytes and subsequent embryo development after in vitro fertilization. In the first
experiment, the optimal concentration of Roscovitine and exposure time to inhibit
spontaneous meiotic resumption in mouse GV stage oocytes was determined. Cumulus
oocyte complexes (COCs) were cultured in PMC medium supplemented with various
concentrations of roscovitine (0, 12.5, 25 and 100 puM) and assessed the meiotic
maturation after cultured for 3, 6 and 12 hours. Hoechst staining showed that the COCs
cultured in 25 puM Roscovitine for 3 hours was the most efficient concentration
producing meiotic arrest. There was significantly higher (P < 0.0001) proportion of
oocytes (79.1%) that remained at the GV stage than that of oocytes cultured in absence
of Roscovitine (25.4%) and the fewest oocytes (18.6%) escaped from the inhibition and
underwent GVBD when compared with control group (65.8%) (P<0.001).

In the second experiment, the acquisition of oocyte developmental competence by

maintaining oocytes at the GV stage in vitro via two-step VM system was assessed.



COCs were cultured in PMC medium supplemented with 25 uM Roscovitine for 3
hours and then matured in a conventional step-wise IVM system up to 24 hours. The
two-step IVM oocytes trended to reach the MII stage better than conventional 1IVM
oocytes (76.69% versus 71.26%). However, the MII oocytes matured from both two-
step IVM and conventional IVM systems were significantly lower than in vivo
maturation (IVO) control group (86.15%). The fully cumulus cells expansion in two-
step IVM and IVM control (88.85% and 81.53%) were significantly lower than VO
control (100%, P<0.001). However, fully expansion of cumulus cells of two-step IVM
was significantly higher than that of IVM control (P<0.05). To study the subsequent in
vitro fertilization and early embryo development, MII oocytes derived from all three
groups were inseminated with mouse sperm and assessed for their fertilization rate and
subsequent embryo development. The fertilization rates were not significantly different
between two-step IVM (76.72%), IVM (75.13%) and IVVO (80.58%) groups. Similarly,
unfertilization rate from both two-step IVM and IVM groups were not significantly
different from IVO control group (12.70%, 7.40% versus 9.35%). However, the
degeneration rate of mouse oocytes after insemination from both two-step IVM and
IVM groups were significantly higher than 1VO control group (10.59%, 17.51% versus
1.0%). Rate of embryo development from 2-cell to 8-cell, morula, expand blastocyst and
hatching blastocyst stages from two-step IVM tended to be higher than conventional
IVM (76.72% versus 75.13%), (32.80% versus 31.22%), (17.46 %versus 14.81%),
(11.64% versus 7.94%), respectively.

The results from the present study demonstrated that supplementation of the PMC
medium with 25 uM Roscovitine resulted in efficient maintaining mouse oocytes at the
GV stage in vitro. The inhibitory activity was reversible, and oocytes underwent GVBD
and MII stage, cleavage rate, blastocyst and hatching rate to the same extent as non-
arrested IVM oocytes. Although a two-step IVM with Roscovitine could not improve
the quality of mouse oocytes but without compromising subsequent maturation,

fertilization and embryo development.



