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The Relationship Between Intracellular Antioxidant
Enzyme Activity and Sperm Cell Membrane Integrity

in Bama Miniature Pig Semen Cryopreservation
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Abstract: During Bama miniature pig semen cryopreservation, Sperm cell membrane can be damaged due
to the oxidation of ROS, and thus affect Sperm quality. The level of ROS in sperm cells affected by the ac-
tivities of antioxidant enzymes, however, no data are available concerning the relationship between sperm
intracellular antioxidant enzyme activity and cell membrane integrity during semen cryopreservation. In
our experiment, we divided the sperm during cryopreservation process into four statuses, such as fresh
sperm, sperm at 15 C, sperm at 5 ‘C, and frozen-thawed sperm, and detected the motion parameters,
plasma membrane integrity (PMI), acrosome integrity (AI) of sperm in these statuses, analysed the ac-
tivity of superoxide dismutase (SOD), glutathione peroxidase (Gpx) and the level of ROS (malonalde-
hyde-MDA) in sperm cells. Results showed that, sperm at 15 °C and fresh sperm indexes had no signifi-
cant difference (p=>0. 05). Motility, cell membrane integrity and antioxidant enzymes activity of sperm at
5 C were lower than fresh sperm (p<C0.05), however, sperm cells MDA levels had no significant differ-
ences (p=>0.05). Motility, cell membrane integrity and antioxidant enzyme activities of frozen-thawed
sperm were lower than those in other groups (p<C0. 05), and sperm MDA level is significantly higher than
that of other groups (»p<C0. 05). Meanwhile, the correlation between SOD, Gpx activity and sperm PMI,
Al were significant (p<C0.05). And we can conclude that, When the temperature was below 15 C to
freezing, SOD and GPX activity of sperm decreased gradually, cell membrane lipid peroxidation of sperm
enhanced, cell membrane damaged, the contents of sperm exosmosed, and this is an important reason
leading to the reduction of semen quality.

Key words: Bama miniature pigs; semen cryopreservation; reactive oxygen species; antioxidant enzyme ac-

tivity; cell membrane integrity
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