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ABSTRACT

Soybean lecithin has been attracted increasing attention and has
been used to replace egg yolk in the semen extender. In the present
study, effect of soybean lecithin on bovine semen freezability and in
vitro fertilizing potentials were evaluated. Semen was cryopreserved
in tris-based extender supplemented with different soybean lecithin
concentrations (3, 5, 7, 10 and 20%) vs 20% egg yolk (control).
Semen post-thawing motility, viability and acrosomal integrity,

Received at: 291312012 DNA damage, enzymes leakage, total antioxidant activity (TAC),
lipid peroxidation and in vitro fertilizing potentials were assessed.
Current results indicated that addition of 7% soybean lecithin to

Accepted:22/412012 semen extender significantly (P<0.05) improved post-thawing
motility, viability and acrosomal integrity (61.25±1.25%,
l72.25±5.53 and 10.25±2.39 %, respectively) compared with control
(47.50±4.78%, 106.25±16.88 and 22.00±1.47%, respectively). At
the same time, a significantly reduced (P<O.05) spenn DNA
damage, tail length and tail moment of the cryopreserved semen
(1.48±0.27%, 2.08±0.36 J.lm and 3.l4±1.32, respectively) compared
with control (3.31±O.17%, 3.93±O.24 J.lm and 13.09±1.38,
respectively). Moreover, extender containing 7% soybean lecithin
significantly (P<O.05) increased TAC (0.47±O.04 mJ.l/ml) and
decreased lipid peroxidation (Malondialdehyde) of the
cryopreserved spennatozoa (9.l8±1.47nmollml) with respect to the
control (O.19±O.02 mJ.l/ml, and 21.57±1.45 nmollml, respectively).
Additionally, 7% soybean lecithin significantly (P<0.05) improved
in vitro fertilization rate, cleavage rate, morula and blastocyst
development (54.14±6.21, 52.81±3.32, 27.49±2.78 and
18.44±2.11%, respectively) compared with the control (35.10±3.23,
31.75±5.52, 12.2±4.08 and 4.82±2.l2 %, respectively). It was
concluded that the addition of 7% soybean lecithin to the freezing
extender improved freezability and enhanced in vitro fertilizing
potentials of bovine spennatozoa through protection of DNA from
deterioration and reduction of oxidative stress.
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INTRODUCTION

Semen cryopreservation has profound
effects on spermatozoa, many of which result
in sublethal damage to the cells, and
subsequent reduction of fertilizing ability.
The sperm plasma membrane serves as the
main physical barrier to the outside
environment and is a primary site of freeze
thaw damage. Such damage includes
membrane destabilization due to lateral lipid
rearrangement (De Leeuw et al., 1990), loss
of lipids from the membrane (Buhr et al.,
1994 and Golal et al., 1998), and
peroxidation of membrane lipids as a result
of formation of reactive oxygen species
(ROS) (Aitken 1995; Flesch and Gadella,
2000; Badr et aI., 2010). These events can
affect sperm motility, response to osmotic
stress, and signaling pathways; therefore, the
fertilizing ability is compromised (Hoit,
2000). Defining causes of damage to sperm
during cryopreservation is further
complicated because the processing ofsemen
for cryopreservation is not standardized and
there is a wide variety of freezing diluents in
use. Semen extender contain some forms of
lipids, the most common being egg yolk
lipids (Watson, 1995). Egg yolk, a common
protectant in cryopreservation media, has

been used for providing protection against
cold shock in the cryopreservation of
mammalian semen for over half a century
(Gousset et al., 2004). However, there have
been frequent arguments against the use of
animal-originated ingredients, egg yolk, milk
or even low density lipoprotein (LDL)
extracted from egg yolk, one of which is the
wide variability of composition that make it
difficult to analyze the beneficial effects of a
particular compound on sperm
cryopreservation Furthermore, they could
introduce possible sanitary risks (viruses,
bacteria and fungi), with the subsequent
production of endotoxins capable of
damaging the fertilizing capacity of
spermatozoa (Bousseau et al., 1998; Jiang
et al., 2007).

As one of phospholipids, lecithin (or
phosphatidylchline) is distributed widely in
plants and it plays an important role in the
regulation of the physiological function of
animal cells bio-membrane (Thun et al.,
2002). Soy bean lecithin has similar
ingredients to egg yolk used for protection of
animal spermatozoa from cold shock in
semen cryopreservation (Aires et al., 2003).
It has been suggested that soybean lecithin
may play a better protective role for
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