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ABSTRACT

This study was performed to investigate cellular and molecular changes of buffalo
cumulus-oocyte complexes (COCs) cultured under oxidative stress, and to assess
developmental competence after maturation through, in vitro fertilization and early
embryonic development up to the blastocyst stage. Morphologically good quality COCs
(n=2672) were screened with brilliant cresy- blue (BCB) staining and then graded into three
groups (BCB+, BCB - and control). Oocytes from the different groups were evaluated under
low (5%) and high oxygen level (20 %), The progress of the nuclear maturation stage and the
rate of cumulus expansion were assessed after 24 hrs of in vitro maturation. Ultra-structure of
oocytes have been monitored using transmission electron microscope. The fluorescent
intensity of lipid, mitochondria, and reactive oxygen species (ROS) were measured using
different molecular probes. Transcript abundance of genes regulating different molecular
pathways during oocyte maturation was profiled using Real-time PCR. The cumulus
expansion of all oocyte groups under low oxygen tension (5%) was higher (P < 0.05) than
those cultured under high oxygen tension (20%). Under high oxygen tension, low-competent
oocytes (BCB -) showed the lowest maturation rate (P < 0.05). This was associated with an
increase in ROS, which was against the BCB+ oocyte pattern. Ultra-structure examination
indicated that under low oxygen tension the competent BCB+ oocytes had a higher rate of
migration of cortical granules than BCB -. In parallel, the MAPK14 and CPT2 gene
expression profile (P < 0.05) was increased under low compared to high oxygen tension.
There were no significant differences in cleavage, morula and transferable embryos rates
among BCB+, BCB- and control groups under low and high oxygen tension. Blastocyst rate
was significantly greater in control group than BCB- COCs. According to oocyte quality,
there were no significant differences in cleavage, morula and transferable embryos rates
between BCB+, BCB - and control groups. The rate of morula and transferable embryos were
increased in buffalo COCs developed under low oxygen tension compared to high oxygen
tension group. In addition, cleavage, morula, blastocyst and transferable embryos rates were
greater in BCB+ under low than high oxygen tension group. In conclusion, the results of this
study demonstrated that low tension of oxygen provides favorable conditions for oocytes to
carry out all the cellular and molecular activities necessary for progression of maturation. The
low competent oocytes (BCB -) could not cope with oxidative stress. BCB staining might be
not an effective tool for assessment developmental competence of buffalo COCs. Buffalo
morula and transferable embryos prefer low oxygen tension for early development, which
could be applied during in- vitro embryo production in Buffalo.
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