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ABSTRACT

Cryopreservation leads to increased ROS levels and alteration of antioxidant defense
mechanism, resulting in loss of human sperm survival and function. GSH is the most
abundant non-protein thiols in mammalian cell for protection against oxidative stress
within cell. This study, hypothesized that GSH may offers cryoprotective effect on
human spermatozoa during cryopreservation. The major finding in this study was either
the supplementation with 1 mM GSH into the vitrification/warming or freezing/thawing
medium could be improves sperm survival and motility after cryopreservation by using

vitrification and liquid nitrogen vapor technique.

Semen from 15 male partners of infertile couples were processed through density
gradients and the final pellet were divided into 5 groups: non-frozen control group,
vitrification group, vitrification + 1 mM GSH group, liquid nitrogen vapor technique
group, and liquid nitrogen vapor technique + 1mM GSH group. Post-thaw sample after
at least 1 weeks of storage in liquid nitrogen were washed in EBSS supplementation
with or without 1 mM GSH and immediately assessed for sperm membrane integrity,

motility, viability, normal morphology and DNA fragmentation in the same way as



those in the non-frozen control group. The assessment of sperm motility and normal
morphology used a computer-assisted semen analyzer (CASA) followed WHO 2010
criteria; viability by eosin-Y staining; membrane integrity by the hypo-osmotic swelling
test (HOST) and DNA fragmentation by the TUNEL assay.

Post-thaw sperm membrane integrity, motility, viability were significantly higher
(P<0.05) in the vitrification + 1 mM GSH group (75%, 74.7% and 72.2%, respectively)
than those in the vitrification group (69.5%, 66.4%, and 64.5%, respectively).
Moreover, liquid nitrogen vapor technique + 1 mM GSH group (63.0%, 49.9% and
57.8%, respectively) has significantly higher post-thaw sperm motility, vitality and
membrane integrity (P<0.05) than those in the liquid nitrogen vapor technique group
(57.53%, 41.27%, and 52.2%, respectively). There was no significant difference in
post-thawed normal sperm morphology (P>0.05) in controls, and all freezing/thawing
supplementation with or without 1 mM GSH groups (11.2%, 8.5%, 10.2%, 6.7%, and
9.9%, respectively).

In addition, the sperm DNA fragmentation was increased after cryopreservation, but it
only reached statistical significance in the liquid nitrogen vapor group (P<0.05).
Supplementation of vitrification/warming and freezing/thawing media with 1 mM GSH
caused a reduction in sperm DNA fragmentation, but the effect was not statistically

significant in both cryopreservation groups (P>0.05).

This study showed cryoprotective effects on sperm motility, vitality, and
membrane integrity, but had no significant effect on morphology. At the dose
employed, it decreased DNA fragmentation post cryopreservation, but the effect was
not statistically significant. Further study should be performed to evaluate the levels of
ROS that were produced during each step of cryopreservation method and detect GSH
content after supplementation during each cryopreservation method.



