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ABSTRACT

Cryopreservation induces sub lethal damage to the spermatozoa, thereby reduce
their fertile life. In the present study, effect of glutathione on bovine semen
freezability and in vitro fertilizing potentials were evaluated. Semen was
cryopreserved in tris·based extender supplemented with different concentrations
of reduced glutathione (0, 0.5, 1,2,3 and 5 mM). Semen post-thawing motility,
viability and acrosomal integrity, DNA damage, enzymes leakage, total
antioxidant capacity (TAC), lipid peroxidation and in vitro fertilizing potentials

Received at: 20/6/2012 were assessed. Current results indicated that addition of 2 mM glutathione to
semen extender significantly (P<O.D5) improved post-thawing motility, viability
and acrosomal integrity (66.25±5.54%, 169.38±18.59 and 12.75±3.45%,

Accepted: 13/8/2012 respectively) compared with control (45.00 ±2.89%, 95.00±8.90 and 23.75±3.45
%, respectively). Likewise, at this concentration sperm DNA damage, tail length
and tail moment of the cryopreserved semen significantly (P<0.05) reduced
(1.54±O.38%, J.58±O.191lm and 2.95±J.01, respectively) compared with control
(6.07±1.61 %, 6.12±1.I6 I'ffi and 34.61±6.32, respectively). Moreover, 2 mM
glutathione significantly (P<0.05) increased TAC (0.50±0.07 mll/ml) and
decreased lipid peroxidation of the cryopreserved spermatozoa (9.68±2.72
nmoVml) with respect to the control (0.19±0.01 mf'/ml, and 24.82±4.90
nmoVml, respectively). Additionally, 2 mM glutathione significantly (P<o.05)
improved in vitro fertilization rate, cleavage rate and development to morula and
blastocyst stages (56.78±12.85, 50.18±6.88, 24.68±5.75 and 17.66±3.19%,
respectively) compared with the control (28.10±2.21, 27.01±4.15, 8.80±10.4 and
3.90±2.31%, respectively). It was concluded that the addition of 2 mM
glutathione to the freezing extender improved freezability and enhanced in vitro
fertilizing potentials of bovine spermatozoa through protection of DNA from
deterioration and reduction of oxidative stress.
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INTRODUCTION

Artificial insemination has been widely
performed, especially in dairy cows, but the
pregnancy is still dependent on the success of semen
preservation technology. Freezing of the spermatozoa
accelerates the reactive oxygen species (ROS)
production. Excessive generation of ROS causes
oxidative damage to the spermatozoa affecting their
structure and function (Baily el 01., 2000; Bilodeau
et 01., 2001 and Gadea et aI., 2004). Despite the fact
that the high content of polyunsaturated fatty acids in
sperm plasma membrane is required to maintain
unique functions at the cellular level, it makes the
sperm highly susceptible to the oxidative stress,
mainly because of higher lipid peroxidation levels
(Maxwell and Watson 1996 and Kankofer et 01.•
2005). Lipid peroxydation in the plasma membranes
are the key mechanism of ROS that causes damage
and infertility of sperm cells (Sikka 1996). However,

addition of antioxidants in the extender has been
reported to improve the quality of preserved
mammalian semen (Bilodeau et 01.. 200I).

Glutathione is a tripeptide, sultbydril (-SH)
antioxidant (y-Glu-Cys-Gly) naturally occurring in
semen and providing intracellular defense to the
sperm against the oxidative stress caused by an over
production of ROS during the freezing and thawing
process (Gadea et 01., 2007). Moreover, semen
cryopreservation causes a significant reduction in the
glutathione content of the boar (Gadea et 01., 2004)
and bull semen (Bilodeau et 01., 2000). Glutathione
addition to the semen extender is expected to reduce
or prevent the presence of free radicals that potentially
damage the plasma membrane and consequently
enhance the fertilizing potentials of the cryopreserved
spermatozoa. Therefore, the present study was
conducted to determine the effect of various
concentrations of the reduced glutathione in semen
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