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SEMEN
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SUMMARY

This study was aimed to evaluate post thawed ram semen cryopreserved using extenders supplemented
with soybean lecithin as a non-animal source of lipoprotein. Five mature Ossimi rams were used for semen
collection. Good quality ejaculates (initial motility more than 70%) were mixed together and treated as one
pooled semen sample. A concentration of 2% soybean lecithin in Tris (hydroxy-methyl amino methane) extender
was used and compared with the basic Tris-yolk extender. Pooled semen samples were diluted at the rate of 1:4
(semen to extender) using the two comparable extenders and were frozen in French plastic 0.5 ml straws in
liquid nitrogen. The results on post-thaw motility, recovery rates, hypo-osmotic swelling test, abnormal sperm,
acrosome reacted spermatozoa and metabolic activity showed non-significant superiority of lecithin contained
extender as compared to that fundamentally contained egg yolk.
1t is concluded that replacing the fundamental egg yolk by soy bean lecithin in formulating ram semen extenders

could be useful for better post-thaw quality of spermatozoa.
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INTRODUCTION

The application of sperm cryopreservation is
important in assisting reproductive techniques,
preservation of species, and studies concerning
functional sperm activity and its interaction with the
female gamete. In addition to the cryoprotectant
glycerol, the basic components of diluents such as
ionic or nonionic substances maintain osmolarity and
provide buffering capacity. Also, this includes a
source of lipoprotein or high molecular weight
substance that prevent cold shock, such as egg yolk,
milk, or soy lecithin. In addition, glucose or fructose
as an energy source and other additives, such as
enzymes and antibiotics (Vishwanath and Shannon
2000). The addition of components of animal origin
(egg yolk, milk) to most commercial diluents used to
freeze semen represents a potential risk of
contamination with bacteria or mycoplasma. The two
major membrane protectants commonly used in
freezing media used for the long-term preservation of
bull semen have been egg yolk (alone or in
combination with milk) and glycerol, which
preserves the integrity of membranes during freezing
procedures. However, there has been increasing
argument against incorporating egg yolk or milk to
semen extender. This is due to the wide variability of
their composition based on their various sources, in
addition to the probable risk of contamination by
bacteria or mycoplasma was also considered. The use
of lecithin may prevent the contamination with
bacteria and mycoplasma (Bousseau ef al., 1998).

This glycerol-based product contains soybean
lecithin as a replacement for egg yolk or egg yolk +
milk, and thus has no products of animal origin. It has
been shown that lecithin is the active component in
protecting spermatozoa from cold shock. The efficacy
of lecithin in embryo cryopreservation may be

reduced by the negative effects of spontaneous lipid
peroxidation, which occurs during aerobic incubation
(Guyader-Joly et al., 1999).Although a new generation
of semen diluents free of animal ingredients is
available, egg yolk-contained extenders are still widely
used for cryopreserving semen. Viviana et al. (2003)
compared the effects of using different extenders on
bovine sperm function in vitro and in vivo fertility. A
soy lecithin extender and an egg yolk-containing
extender were tested. They suggested that consistent
with quality standards that should be required for
cryoprotectant media and because of the superior
quality of the egg yolk-free extender, a defined
soybean lecithin containing diluents might be the
better choice as a semen extender in the future.
Generally, egg yolk is a common component of semen
cryopreservation extenders for domestic animals. In
goat, it was also shown to have a beneficial effect on
sperm cryopreservation as a protector of the plasma
membrane and acrosome against temperature related
injury in association with other components (Purdy
2006). This cryoprotection is exerted during cooling,
freezing and thawing (Aboagla and Terada 2004).
However, the dilution of goat semen with diluents
containing egg yolk or milk can have a detrimental
effect on the quality of the sperm cells during cooling
and cryopreservation (Sias et al., 2005).An alternative
to egg yolk in extenders for ram semen could be
soybean lecithin (Anel et al., 2006), which is present
in several commercial extenders developed for bull
semen. The efficacy of lecithin based extenders is
still a matter of debate (Crespilho et al., 2012).The
current study was aimed to compare the effect of
lecithin-based extender (as a non-animal origin
substance) with common commercial Egg-yolk-based
extender on post-thawing ram sperm characteristics.
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MATERIALS AND METHODS

This study was carried out using five mature
Ossimi rams aged about two years and weighed
45.40+2.11 Kg in average. The rams were housed
and managed at the experimental farm, Faculty of
Agriculture, Suez Canal University, Ismailia, Egypt.
The diets contained concentrated mixed ration and
rice straw. The concentrated mixed ration was
formulated and offered to meet the essential nutrient
requirements of sheep according to NRC (2007).
Rice straw was offered to the animals ad libitum and
fresh water was available at all times.

Preparation of semen extenders:

As presented in Table (1), Tris-based extender
was prepared at concentration 0f297.58 mMTris,
96.32 mM citric acid, 82.66 mM fructose, 5% (v/v)
glycerol and freshly20% (v/v) egg yolk. Antibiotics
were used at the rate of 500 IU Penicillin and 500 ug
Streptomycin per ml. All of these ingredients were
dissolved in 100 ml distilled water (Fukui et al.,
2008).The basic extender was split into two parts one
supplemented with egg yolk and the other with
soybean lecithin (LE0O30A-Bio Basic); LO (zero
lecithin and 20% egg yolk) and L1 (2%w/v lecithin).
The pH was adjusted to 6.8 using ADWA pH meter
(AD1040, Romania).

Tablel. Composition of Tris-yolkand Tris-lecithin-based extenders

Ingredients Extenders

concentration Egg Yolk Extender (L0) Lecithin-Based Extender (L1)
Tris Buffer (mM) 297.58 297.58

Citric Acid (mM) 96.32 96.32

Fructose (mM) 82.66 82.66

Egg-Yolk (%) 20 -

Soy Lecithin"(%) - 2

Glycerol (%) 5 5

Antibiotics”™ v

*Soy lecithin source: LE030A- Bio Basic.

** Antibiotics used in this study were penicillin (500 IU/ml) and streptomycin (500ug/ml)

Semen collection and dilution:

Two ejaculates per ram were collected using an
artificial vagina. Only good quality ejaculates (initial
motility more than 70%) were mixed together and
treated as one pooled semen sample. The semen
samples were pooled to eliminate individual
differences. After assessment of semen quality, each
pooled semen sample was four-fold extended (V/V)
with one of the above two extenders at room
temperature.

Cryopreservation:

Extended semen was packaged into 0.50 ml
straws (I.V.M. L’Aigle, France). After equilibration
period for one hour at 4°C, straws were loaded onto
straw holders, two to three centimeters, above the
liquid nitrogen surface. They were exposed to liquid
nitrogen (LN,) vapor (—125°C to —130°C) for 10
min before being plunged into LN, (-196°C) for
storage. The frozen straws were thawed at 40°C for
30 sec and the spermatozoa motility for each straw
was evaluated (Fukui ef al., 2008).

Sperm motility and viability:

Sperm motility was assessed by visual
estimation (Roca et al., 2000). A drop of 10 ul of
thawed semen was delivered onto a clean glass slide
and covered with a coverslip. The preparation was
then examined under a warm phase contrast
microscope at 600Xtotal magnification (Olympus,
Japan). The percentages of sperm motility were
estimated after viewing five microscopic fields.

Motility was recorded at the nearest 5% by a video
screened conducted to Scalar USB Microscope
(USB Shot, M3, Japan). Recovery rate was
calculated by dividing post-thawing motility by
initial sperm motility.

Hypo-Osmotic Swelling Test:

Sperm membrane integrity was assessed by
observing the response of sperm cell to hypotonic
media. The hypo-osmotic solution (150 mOsm/L) was
prepared by dissolving 7.35g sodium citrate
(Na;C¢Hs507.2H,0) and 13.51g fructose in 1000mL of
distilled water (Jeyendran et al., 1984). The solution
was stored at 4°C till used. A volume of 10uL frozen-
thawed semen was gently mixed in each of the 2mL
hypo-osmotic solution and incubated at 37°C for one
hour. Numbers of swollen sperm was observed every
15 minutes; a drop of incubated suspension was placed
on a glass slide, covered with coverslip and examined
under a microscope at 600X magnification. At least
100 sperm cells on each slide were randomly counted.

Chlortetracycline test:

The assay was carried out as described by Ward
and Storey, 1984 and Lee et al (1987). The
chlorotetracycline (CTC) stock solution (500uM)
was made by dissolving CTC-HCI (Bio-Basic,
Canada Inc.) in a buffer containing 20 mMTris-acid,
130 mM NaCl, 5SmM DL-cysteine (Acros organic,
New Jersey, USA), pH 7.80, stored in a light-shielded
container at 4°C. Working solution of CTC was
freshly made up. A 5 uL aliquot of semen suspension



was placed on a slide at 37°C;5 uL of CTC stock
solution was rapidly added, followed within 10sby
0.5uL of 12.5% glutaraldehyde in 1M Tris-base
buffer, pH 7.8. A total of 100spermatozoa were
scored for each determination of the percentage of
the acrosome-reacted spermatozoa in each sample.
For evaluation of the CTC patterns, the samples were
observed within 24 hours under a microscope
equipped with phase contrast and epifluorescence
optics; cells were then observed under blue-violet
illumination (excitation at 400-440 nm and emission
at 470 nm). At least 100 spermatozoa per slide were
classified according to one of three CTC staining
patterns as described by Lee et al. (1987), Fraser et al.
(1995) and Gillan et al (1997). Acrosome-reacted
spermatozoa show lack of (dull) fluorescence over the
head, while the acrosome intact spermatozoa have been
shown uniform head fluorescence or fluorescence only
along the acrosome (Figure 1).

Figure 1: Fluorescent pattern of spermatozoa
stained with chlortetracycline staining. A: intact
acrosome sperm and B: acrosome reacted sperm.

Sperm Cell Concentration was assessed based on
calibrated spectrophotometrically. Initial and post
thawing fructose concentration was measured by
colorimetric method as described by Foreman et al.
(1973)

Statistical analysis

Data were statistically analyzed using
Descriptive Analysis and General Linear Model
(GLM), Procedure of SAS Software (SAS,
2004).0ne way analysis of variance was carried out
for all post-thawed semen quality traits. According to
Steel and Torrie (1984), means were compared using
Duncan’s multiple range test when the analysis of
variance showed statistical differences. Differences
were considered statistically significant at P < 0.05
level.

RESULTS AND DISCUSSION

The use of animal-protein free extenders for semen
cryopreservation was found to overcome problems
associated with traditional egg yolk based extenders,
including contamination and variability of composition
(de Paz et al, 2010). In the current study, the
protective effects of soybean lecithin-based extender
(2%) on post-thawing sperm parameters were studied
and compared with those of Egg yolk-based extender.
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Results in Table (2) show that lecithin-based extender
does not have any bad impact on post-thawed semen.
The use of non-animal origin lecithin extenders had
good benefits on post thaw characteristics of ram
semen. However, the differences were not significant
between the soybean lecithin-based extender and
traditional Egg-yolk extender. The percentages of
progressive motility were 51.46% and 51.83% in Egg-
yolk and lecithin-based extenders, respectively. The
recovery rates were 60.55% using Egg-yolk extender
and 60.98 % using Lecithin extender. Our results are
in agreement with Akhter et al. (2012) and Khalifa and
Abdel-Hafez (2014). They also reported no significant
effect between Soy Lecithin and Egg-yolk-based
extenders on post-thawing progressive motility,
viability and acrosomal abnormality. In addition,
previous studies suggested that the addition of soy-
lecithin to semen extender improved post-thawing
sperm motility, viability, acrosome integrity and sperm
membrane structure in human (Reed er al, 2009),
stallion (Papa ef al, 2011), bull (Singh et al.,, 2013)
and rams (Khalifa and Abdel-Hafez, 2013). Percentage
of fructose utilization was slightly better (5.26%) in
post-thawed semen samples diluted in Lecithin-based
extenders comparing with Egg-Yolk extender (5.22%),
but the differences were not significant. In addition,
fructolysis index, which is the ideal means to
determine the activity and metabolism of spermatozoa
after freezing and thawing, was better in Lecithin
extender than in Egg-Yolk extender, but the
differences were not significant. Quite improvement in
metabolic rates was obtained in lecithin treatment,
where post-thawing fructolysis index was 1.50 and
1.48 mg fructose/10%hr for Lecithin and Egg-Yolk
extender, respectively.

Data in table (2) illustrate that change in
acrosome integrity show that the percentages of
spermatozoa with intact acrosome were 71.25 using
Lecithin extender and 68.98% using Egg-Yolk
extender. Therefore, percentage of acrosome reacted
spermatozoa were 28.75 and 31.02 % in Lecithin and
Egg-yolk  extender, respectively. = Abnormal
spermatozoa were 18.17 and 19.96% for Lecithin-
based and Egg-Yolk extender, respectively. From the
present results, it could be observed that using non-
animal origin of phosphatidyl choline instead of yolk
phosphatidyle choline had not any adverse effects on
abnormalities. Previous studies reported higher sperm
total motility and plasma and acrosomal integrity for
semen  cryopreserved using lecithin = based
commercial extenders, developed for use with plant-
derived compounds (Amirat et al, 2005).The
composition of semen extenders strongly influences
sperm survival (Chaveiro et al., 2006), therefore the
better results found for soybean lecithin extenders
could be related solely to the cryoprotectant effect of
the lecithin. These results may be due to the lower
viscosity found in lecithin-based extenders when
compared to the Tris-egg yolk-sodium citrate (Zhang
et al., 2009). In addition, de-Paz et al. (2010) found
that the semen extender prepared using a
concentration of soybean up to 3.5% showed a higher
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content of phospholipids which was able to preserve
the sperm motility and viability. The lipid particles in
egg yolk based extenders could also cause a
deleterious effect on progressive motility, acting as a
physical barrier for spermatozoa, influencing natural
sperm trajectory (Crespilho et al., 2012).Otherwise,
the lowest sperm survival in egg yolk contained
extender may be related to microbial or sanitary
aspects (Hu et al, 2010).The mammalian sperm
contain a high concentration of polyunsaturated fatty
acids in the plasma membrane which make sperm
susceptible to lipid peroxidation when egg yolk is
supplemented to extender. The lipid peroxidation
leads to deterioration of sperm functions through
oxidative stress and the production of components
such as malondialdehyde that is one of the most
prevalent by-products of lipid peroxidation. Reactive
oxygen species (ROS) in semen decreases energy
metabolism, progressive motility, viability rate and
DNA integrity in sperm. Lecithin of plant origin (soy
bean) could successfully substitute egg yolk in field

trials for livestock semen (Khalifa and Abdel-Hafez,
2014).These results are in agreement with the
findings by Fukui et al. (2008), who reported that
lecithin may have a protective role for spermatozoan
during freezing. This could be attributed to low
viscosity, improvement of the kinematics of sperm
membrane and rearrangements of phospholipid of the
sperm cells membrane. Moreover, the influential
antioxidant compounds in soy lecithin as glutathione
may protect the sperm viability via scavenging the
lipid peroxidation and prevention of
malondialdehyde formation during cooling or
freezing process (Salmani et al., 2013). Soybean
lecithin  extender recovered motility, plasma
membrane acrosome integrity, apoptosis status and
mitochondrial activity after thawing of ram
spermatozoa (Del Valle et al., 2012). Also, Crespilho
et al. (2012) reported higher sperm motility and
acrosomal integrity for semen cryopreserved using
lecithin based commercial extenders for freezing
bovine semen.

Table 2. Means £ SE for post-thawing characteristics and metabolic activity of ram semen extended in

two different extenders

Extenders "2- )
ftems Egg Yolk Lecithin-based Extender (L1)
Extender (L0) N
Post-Thaw Motility (%) 5146+1.73  (41) 51.83+1.33 (42)  0.969
Recovery Rate (%) 60.55+2.04  (41) 60.98 + 1.56 (42)  0.969
HOST " (%) 47.73+133  (29) 48.03+1.14 (30)  0.866
Fructolysis Index (mg) 1.48 +0.27 (20) 1.50 + 0.27 (21)  0.949
Fructose Utilization (%) 5.22+0.90 (19) 5.26 + 0.88 (19)  0.980
Intact Acrosome (%) 68.98 +1.48  (20) 71.25+1.55 (20) 0315
Acrosome Reacted Sperm (%) 31.02+1.48 (20) 28.75 £ 1.55 (20)  0.315
Abnormalities (%) 1996+1.55  (20) 18.17 + 0.85 (20)  0.284
"HOST: Hypo-osmotic swelling test
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