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Assessment of factors affecting the motility and viability of frozen-thawed bull spermatozoa
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Although low pregnancy rate of frozen-thawed bull semen is associated with many factors and aspects, poor quality
parameters, especially motility, of bull semen frozen in straws after thawing significantly contributes to the failure rate
following Al, since the motility parameters are positively correlated with bull fertility. There may be many potential
factors affecting frozen bull semen during cryopreservation, but it may be valuable to reconsider if there is any space to
be reanalyzed the effect of the thawing procedure on the quality of frozen-thawed bull semen to overcome existing
disadvantages under conventional thawing methods to increase the motility and other vital quality characteristics of
post-thawed spermatozoa. Furthermore, mitochondria, recognized as necessary multitasking organelles for energy
production besides other physiological functions, play a central role in semen quality and sperm fertilizability. Therefore,
the goal of this dissertation were to assess the motility and other numerous vital parameters of frozen bull spermatozoa
and their relationships under different conditions.

First, effectiveness of rapid thawing by using various post-thawed parameters of frozen bull spermatozoa was
evaluated. Results indicated that rapid thawing at 70°C and then stabilization at 39°C significantly improves motility,
viability and mitochondrial health of bull spermatozoa rather than conventional thawing, probably due to shorter
exposure to temperatures outside the physiological range.

Furthermore, relationships between mitochondrial DNA copy number (MDCN) or mitochondrial content (MC) and
motility indicators of frozen-thawed bull spermatozoa were investigated. Findings revealed that MDCN and MC of
frozen spermatozoa differ among sires, and are negatively correlated with high mitochondrial membrane potential and
motility parameters, probably due to mitochondrial oxidative stress resulted in the presence of reactive oxygen species
(ROS), demonstrating that these appear to be useful markers to assess sires’ spermatozoa. The MDCN and MC of bull
spermatozoa may not vary overall with the sire age, whereas those changes with age in some individuals and may affect
sperm motility.

Therefore, this dissertation suggests that better motility and other vital quality parameters of frozen bull semen are
attained from rapid thawing and/or from spermatozoa of good-quality sire bulls carrying less MDCN and MC per
spermatozoon. Motility and other quality parameters of frozen bull semen after thawing are significantly decreased,
probably due to significant positive correlations with ROS associated with elevated MDCN and MC. This dissertation
also provides the important theoretical and practical implications for potential approaches to enhance the motility and

other important quality parameters of frozen-thawed bull spermatozoa.
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