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Research Progress on Sperm Apoptosis Induced by Freezing and Thawing Process and Cryoprotectants
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Abstract Sperm apoptosis is widespread in the process of semen freezing and thawing. Cold stress or oxidative stress stimulation and capacita-
tion-like changes can cause sperm apoptosis. The sperm with apoptosis-like changes changes in its structure ,mitochondrial function, membrane
potential , DNA integrity ,and proteins involved in the apoptotic response,resulting in increased sperm mortality and decreased sperm viability.
This paper briefly describes the causes of sperm apoptosis during freezing and thawing and the research progress of cryoprotectants,in order to

provides a theoretical reference for further improving the quality of sperm after freezing and thawing.
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