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Abstract: The  present  study  was  conducted  to  test  the  post-thaw  sperm  characteristics  (motility,
viability,  acrosomal  and  plasma  membranes  integrity)  through  addition  of  different  concentrations  of
BSA (0.50, 1.00, 5.00, 10.00 and15.00 %) to semen diluents lacking egg yolk. Semen was collected from four
mature  buffalo  bulls,  twice  weekly  using  artificial  vagina.  Sperm  characteristics  (motility,  viability,  sperm
cell  abnormalities,  acrosomal  and  plasma  membranes  integrity)  were  examined  in  diluted,  cooled and
frozen-thawed semen as well as during incubation for 9 h Post-thawing. In the 10.00 and  15.00  %  BSA,  the
post-thaw  sperm  motility  (58.20±4.60 and 59.40±4.80 % ) and sperm viability (69.30±4.10 and 69.20±4.20 %)
were significantly  higher  (P  <  0.05)  than  in  the  tris  egg  yolk  (control)  and other (0. 50, 1.00, 5.00 %)
treated samples. Sperm cell abnormalities were significantly lower (P < 0.05) in the 10.00 and 15.00 % BSA
containing samples (16.80±1.60 and 16.42±1.40 %, respectively) than in the control (22.24±1.89%) and other
treated samples with 0.50, 1.00 and 5.00 % BSA  (23.26±2.70,  21.62±2.20  and  22.40±2.30  %,  respectively).
There  were  no  significant  differences  in  the  percentages of intact plasma membrane between the control
and samples containing 0.50, 1.00 and 5.00 % BSA. The percentages of intact acrosome were significantly higher
(P < 0.05) in the semen samples containing 10.00 % BSA (65.48±2.40%) and 15.00% (66.46±2.40 %). In
conclusion, addition of 10 or 15% BSA to semen diluent lacking egg yolk improve the post thawing sperm
characteristics  and fertility of buffalo semen.
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INTRODUCTION semen extenders and reduction of the post thawing

Albumin is an essential component of capacitation [6-9] development of semen extender without egg yolk
media for hamster sperm [1]. Dilution of mammalian semen was previously carried out in many species using
in artificial media leads to decrease in the sperm motility soyabean lecithin[10,11] and BSA[6,12,13,14].The freezing
and increase in the percentage of dead spermatozoa [2]. thawing processes are greatly affect the spermatozoa
Serum albumin can largely prevent these effects [3]. leading to damage of the spermatozoa , decrease sperm
Moreover, serum albumin is more effective than other motility and the fertilization rate after artificial
macromolecular substances that maintaining high sperm insemination[15-17].
motility in artificial media and protect spermatozoa from The spermatozoa are greatly damaged during the
some detrimental effect of dilution [4]. freezing-thawing processes [15-17]. This damage may

Freezing  of   mammalian   spermatozoa   usually decrease sperm motility and the fertilization rate after
carried out in semen extenders containing egg yolk as a artificial insemination [6]. Although, some studies have
basic component due to its role against cold shock [5]. been conducted to evaluate the effect of BSA on the
However , there are some dismerts for egg yolk during semen  characteristics during cryopreservation, there is
cryopreservation such as difficult preparation of uniform no  evidence  for  this  in  Egyptian buffalo, Therefore the

viability  of ejaculated spermatozoa in several species
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present   study    was   conducted   to   test   the  post- plasma    membrane    integrity)    were    examined   in
thaw sperm   characteristics   (motility,   viability, diluted,   cooled    and    frozen-thawed    semen    as   well
acrosome  integrity,  plasma   membrane   integrity) as   during    incubation    for   9   h   Post-thawing.  [6].
through   addition    of    different    concentrations    of The  samples  were  incubated  in  a  CO   incubator at
BSA (0.50, 1.00, 5.00, 10.00 and 15.00%) to semen diluent 37°C  without  further  dilution  and  examined  after 3, 6
lacking egg yolk. and 9 h with the time of thawing considered to be 0 hour

MATERIALS AND METHODS Sperm motility was determined on a subjective scale

Chemicals: All chemicals used were of the highest phase contrast microscope (x400) for determination of
commercially available purity. Tris-amino methane (Tris) sperm viability duplicate smears were stained with
and trisodium citrate were purchased from Merck eosin-nigrosin stain [18]. Two hundred spermatozoa in
(Darmstadt, Germany). Fructose and BSA were purchased two different fields were counted using phase contrast
from Sigma (St. Louis, MO, USA). Citric acid and glycerol microscope (x400). 
from Wako (Osaka, Japan).

Semen Collection: Semen was collected from four mature abnormalities  were  determined  using  eosin-nigrosin
Egyptian buffalo (4-6 years old) bulls using artificial stain   [18].   Total   sperm   cell   abnormalities   were
vagina twice weekly during the period of the study which recorded (Head and tails) using phase contrast
extended for ten weeks (80 ejaculates= 20 pooled). microscope (x400).
Immediately after collection, the ejaculates were evaluated
for volume, motility, viability and sperm cell Plasma  Membrane  Integrity:  Hypo-osmotic  swelling
concentration. Semen samples with more than 70% test (HOS test) was used to evaluate the plasma
progressive motility and 600 x 106 /ML sperm cell membrane  integrity.  The  semen  samples  were  mixed
concentration were pooled and kept at 30°C for dilution. with   HOS   solution   (50   µl: 500   µl),   which  consisted
The pooled semen samples were divided into six parts of of  5   mM   fructose   and   2.55   mM   sodium   citrate  at
equal volumes and the first part was diluted with a tris egg 100  mOsm  [19].  The  mixed   samples   were   incubated
yolk glycerol extender [Tris (hydroxymethyl at  37°C for  40  min.  At least 100 sperm cells per slide
aminomethane), 3.028 g; citric acid monohydrate 1.675; were assessed for different swelling patterns. The
fructose 1.25 g; penicillin G sodium 1000 IU/ml; examination  was  carried out  using  light  microscope  at
streptomycin  sulphate,  1000 µg/ml;  double distilled x400 magnification.
water up to 100 ml] with 20% egg yolk and 7% glycerol.
The other five parts were diluted with Tris diluent Intact Acrosome: A 500 µl of each semen sample was
containing different concentrations of BSA without egg fixed  in  50 µl  of  1%  formaldehyde  citrate   in  2.9%
yolk (0.50, 1.00, 5.00, 10.00 and 15.00%). (w/v) trisodium citrate dihydrate. Two hundred

Semen Preparation: All semen samples were diluted microscope (100 x) for their normal apical ridge.
(Semen: diluent, 1: 4) with Tris diluent (30°C) in a water Abnormalities likes absent, ruffled and swollen acrosome
bath. The diluted samples were gradually cooled to 4°C in were counted [20].
a period of 2-3 h.. The cooled semen was equilibrated for
4 h and packed in 0.25 ml straws and sealed. The straws Statistical   Analysis:   The   obtained   data  were
were frozen by placing the samples in liquid nitrogen analyzed using SAS computed system. Analysis of
vapor  (-130°C)  for  5 min  and  stored  in liquid nitrogen variance  was  done  for the percentage data after
(-196°C) until evaluation. Frozen buffalo spermatozoa were transforming  the  data  by  arcsin  transformation  [21].
thawed in a water bath at 37°C for 1 min. The   treatment    mean    values    were    compared   by

Semen Evaluation: Semen characteristics (motility, multiple  range  test  [22].  The  data  were  expressed  as
viability,  sperm  cell  abnormalities,  acrosomal  and means + SEM.

2

(0h).

of 0-100% after viewing several microscopic fields using

Sperm  Cell    Abnormalities:    Sperm    cell

spermatozoa were counted under a phase-contrast

least significant difference (LSD) adjusted by Duncan's
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RESULTS There were non significant differences in the

Effect of BSA on Sperm Characteristics During
Preservation: The post-thaw sperm motility (Table 1) was
the significantly higher in the 10.00 and 15.00%
(58.20±4.60 % and 59.40±4.80. %,, respectively) of BSA.
than in the tris egg yolk (42.60±4.20 %) and other (0.50
5.00, 1.00, 5.00 %) treated samples (Table 1).

The post thawing sperm viability (Table 1) of the
treated samples (60.20±4.20 , 10±3.90, 69.30±4.10 and
69.20±4.20  for 1.00, 5.00, 10.00 and 15.00% BSA.,
respectively)    were     significantly     higher     than   that
of  the  control  (47.20±3.20  %).  However,  there  were
non  significant  variations  between  the  control  and
0.50%  BSA  and  between  1.00 and 5.00 % BSA.
Moreover, there was no significant difference in the
percentage of sperm viability between 10.00 and 15.00%
BSA (Table 1). However, there were no significant
differences in the percentages of sperm motility and
viability between the control and treated semen samples
after dilution and cooling.

percentages of intact plasma membrane between the
control and samples containing 0.50, 1.00 and 5.00 % BSA
(Table 2). However, the percentages of swollen tails were
significantly (P < 0.05) higher in 10.00 (64.28±3.20 %) and
15.00% BSA (65.56±2.80 %) than other treated and control
samples (Table 2) in cooled and frozen-thawed semen.

The percentages of intact acrosome were
significantly (P < 0.05) higher in the semen samples
containing 10.00 % BSA (65.48±2.30 %) and 15.00%
(66.46±2.40 %) than other treated and control samples.
However, there were non significant differences between
the control and semen samples containing 0.50, 1.00 and
5.00% BSA (Table 2) in post- thawing samples. Moreover,
there were non significant differences after dilution and
cooling.

The sperm cell abnormalities (Table 3) were
significantly (P < 0.05) lower in the 10.00 and 15.00 % BSA
containing samples (16.80±1.60 and 16.42±1.40 %,
respectively) than in the control (22.24±1.80 %) and other
treated samples with 0.50, 1.00 and 5.00 % BSA
(23.26±2.70, 21.62±2.20 and 22.40±2.30 %, respectively).

Table 1: Motility and viability percentages of Egyptian Buffalo spermatozoa stored with different concentrations of BSA (Mean±SEM)
Parameter Diluents After dilution After cooling Post-Thawing
Motility (%) Tris egg yolk 82.40±1.20 82.00±0.88 42.60±4.20a  a  c

0.50% BSA 84.20±0.96 83.00±0.78 43.20±3.90 a  a  c

1.00% BSA 85.20±0.88 82.20±0.86 52.40±4.20 a  a  b

5.00% BSA 85.80±0.86 82.40±0.92 53.30±3.80 a  a  b

10.00% BSA 85.60±1.10 82.00±1.20 58.20±4.60 a  a a

15.00% BSA 85.60±0.87 82.40±1.20 59.40±4.80 a  a a

Viability % Tris egg yolk 85.2 0±0.92 84.60±1.20 47.20±3.20 a  a c

0.50% BSA 88.30±0.86 85.20±1.10 48. 00±4.10 a  a c

1.00% 88.20±0.78 85.40±0.96 60.20±4.20 a  a b

5.00% 88.4±1.10 85.30±1.10 62.10±3.90 a  a  b

10.00% 88.20±0.94 85.60±0.88 69.30±4.10 a  a  a

15.00% 88.6±0.96 85.6±0.86 69.20±4.20 a  a  a

a, b, c: different superscripts within the same column are significantly different at p 0.05
n=20 for each treatment

Table 2: Plasma and acrosomal membranes integrity of Egyptian buffalo spermatozoa stored in different concentrations of BSA (Mean±SEM)
Parameter Diluents After dilution After cooling Post-Thawing
Intact plasma membrane Tris egg yolk 70.62±0.87 62.40±0.78 52.22±1.80a  b  b

(%) (swollen tails) 0.50% BSA 71.92±0.66 63.50±0.86 53.12±2.10 a  b  b

1.00% 71.20±0.66 63.42±0.76 51.26±1.90 a  b  b

5.00% 72.30±0.92 63.30±0.86 53.24±2.20 a  b  b

10.00% 72.60±0.86 68.40±0.87 64.28±3.20 a  a  a

15.00% 71.70±0.92 69.20±0.88 65.56±2.8 a  a  a

Intact acrosome (%) Tris egg yolk 90.20±1.40 71.20±1.30 45.60±1.20 a  b  c

0.50% BSA 91.40±1.20 70.20±1.20 50.40±2.20 a  b  b

1.00% 91.20±1.40 72.40±1.30 52.20±2.30 a  b  b

5.00% 91.40±1.30 71.20±1.20 50.40±2.20 a  b  b

10.00% 92.40±1.50 86.20±1.40 65.48±2.30 a  a  a

15.00% 92.20±1.60 86.4±1.40 66.46±2.40 a  a  a

a, b, c: different superscripts within the same column are significantly different at p 0.05
n=20 for each treatment
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Table 3: Sperm cell abnormalities of Egyptian buffalo spermatozoa stored in different concentrations of BSA (Mean±SEM)

Semen diluents After dilution Before freezing After thawing

Tris egg yolk 8.24±0.40 12.42±0.60 22.24±1.80a  a  a

0.50% BSA 9.40±0.42 12.60±0.62 23.26±2.70 a  a  a

1.00% 8.88±0.50 12.62±0.62 21.62±2.20 a  a  a

5.00% 7.80±0.42 12.60±1.20 22.40±2.30 a  a  a

10.00% 9.20±0.46 11.82±1.30 16.80±1.60 a  a  b

15.00% 8.60±0.36 11.86±1.20 16.42±1.40 a  a  b

a, b: different superscripts within the same column are significantly different at p 0.05

n=20 for each treatment

Table 4: Progressive motility (%) of buffalo spermatozoa frozen with different BSA concentrations in the semen diluents during post-thawing incubation

Time (h)

----------------------------------------------------------------------------------------------------------------------------------------------------------------

Semen diluents 0 3 6 9

Tris egg yolk 42.60±4.20 35.80±2.800 9.20±2.10 0.0±0.00c  c c  d

0.50% BSA 43.20±3.90 36.70±2.90 10.40±2.40 2.10±0.50 c c c  c

1.00% 52.40±4.20 42.82±3.40 17.80±1.80 6.80±0.60 b  b  b  b

5.00% 53.30±3.80 43.60±2.80 18.92±2.10 6.40±0.70 b  b  b  b

10.00% 58.20±4.6 46.70±3.4 21.4±2.3 6.30±0.8a  a  a  a

15.00% 59.40±4.80 48.52±3.20 23.60±2.60 9.80±0.9 2 a  a  a a

a, b, c, d: different superscripts within the same column are significantly different at p 0.05

n=5 for each treatment at specific time

Table 5: Viability (%) of buffalo spermatozoa frozen with different BSA concentrations in the semen diluents during post-thawing incubation

Time (h)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

Semen diluents 0 3 6 9

Tris egg yolk 47.20±3.20 43.60±3.10 25.7±2.20 5.82±0.60 c  c  c  c

0.50% BSA 48.30±4.10 44.42±3.80 26.80±2.10 8.62±0.661.00% c  c  c  c

60.20±4.20 50.62±4.10 32.62±1.80 17.42±0.86 b  b  b  b

5.00% 62.10±3.90 51.42±3.80 33.71±2.30 18.52±0.76 b  b  b  b

10.00% 69.30±4.10 57.82±3.30 47.66±1.90 20.22±0.96 a  a  a  a

15.00% 69.20±4.20 60.42±3.20 50.82±2.80 21.42±0.86a  a  a  a

a, b, c: different superscripts within the same column are significantly different at p 0.05

n=5 for each treatment at specific time

Table 6: Sperm cell abnormalities (%) of buffalo spermatozoa frozen with different BSA concentrations in the semen diluents during post-thawing incubation

Time (h)

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Semen diluents 0 3 6 9

Tris egg yolk 22.24 ±1.80 23.46 ±2.20 24.50 ±2.10 30.64 ±4.20a  a  a  a

0.50% BSA 23.26 ±2.70 23.82 ±2.50 25.67 ±2.10 31.82 ±3.80 a  a  a  a

1.00% 21.62 ±2.20 23.62 ±2.10 25.82 ±2.40 30.76 ±3.20 a  a  a  a

5.00% 22.40 ±2.30 25.64 ±2.10 26.76 ±2.40 32.16 ±4.10 a  a  a  a

10.00% 16.80 ±1.60 20.40 ±2.30 24.62 ±2.10 28.66 ±3.90 b  a  a  a

15.00% 16.42 ±1.40 20.65 ±1.80 28.76 ±4.20 31.64 ±4.50 b  a  a  a

a, b: different superscripts within the same column are significantly different at p=0.05

n=5 for each treatment at specific time



Am-Euras. J. Agric. & Environ. Sci., 11 (4): 495-502, 2011

499

Table 7: Plasma membrane integrity (%) of buffalo spermatozoa frozen with different BSA concentrations in the semen diluents during post-thawing incubation

Time (h)

---------------------------------------------------------------------------------------------------------------------------------------------------------------

Semen diluents 0 3 6 9

Tris egg yolk 52.22 ±1.80 45.65 ±2.20 31.42 ±1.80 16.24 ±1.30b b  b  b

0.5% BSA 53.12 ±2.10 46.56 ±2.30 32.65 ±1.90 17.82 ±1.10 b b  b  b

1.00% 51.26 ±1.90 44.82 ±2.10 30.45 ±1.70 17.62 ±1.50 b  b  b  b

5.00% 53.24 ±2.20 46.66 ±2.40 32.86 ±2.10 19.46 ±1.20b  b  b  b

10.00% 64.28 ±3.20 54.38 ±2.80 41.46 ±2.20 30.46 ±1.50 a  a  a  a

15.00% 65.56 ±2.80 55.62 ±2.60 42.84 ±2.40 32.54 ±1.20 a  a  a  a

a, b: different superscripts within the same column are significantly different at p 0.05

n=5 for each treatment at specific time

Table 8: Intact acrosome (%) of buffalo spermatozoa frozen with different BSA concentrations in the semen diluents during post-thawing incubation

Time (h)

---------------------------------------------------------------------------------------------------------------------------------------------------------------

Semen diluent 0 3 6 9

Tris egg yolk 45.60 ±1.20 40.24 ±1.20 36.64 ±1.10 22.24 ±1.20 c  c  c  c

0.50% BSA 50.40 ±2.20 45.62 ±1.80 40.68 ±1.20 26.82 ±1.20 b  b  b  b

1.00% 52.20 ±2.30 47.76±1.50 41.52 ±1.30 25.82 ±1.30 b  b  b  b

5.00% 50.40 ±2.20 48.67 ±1.80 42.64 ±1.80 25.64 ±1.40 b  b  b  b

10.00% 65.48 ±2.30 60.52 ±1.60 50.84 ±1.50 37.72 ±1.20a  a  a  a

15.00% 66.46 ±2.40 62.68 ±1.70 51.24 ±1.60 38.13 ±1.80 a  a  a  a

a, b, c: different superscripts within the same column are significantly different at p 0.05

n=5 for each treatment at specific time

Effect of BSA on Sperm Characteristics During Post- 10.00  and  15.00  %  BSA  at  3,  6   and   9   h of
thawing Incubation for 9 Hours at 37c.: The post thaw incubation.  There  were  non  significant  differences
sperm motility (%) (Table 4) were significantly (P < 0.05) among  the  control  and  0.50,  1.00  and  5.00  %  BSA  at
higher in 10.00 and 15.00% BSA than 0.50, 1.00, 5.00% and 0, 3, 6 and 9 h of the incubation in the percentages of
control samples at 3, 6 and 9 h of incubation (46.70±3.40, intact plasma membrane (Table 7). The intact plasma
48.52±3.20 vs. 36.70±2.90, 42.82±3.40, 43.60±2.80 and membrane  percentages were significantly (P < 0.05)
35.80±2.80, respectively). higher in 10.00 and 15.00 % BSA containing samples than

The sperm viability percentages (Table 5) of the in control and other treated samples at 0, 3, 6 and 9 h
control  samples  were  significantly  (P  <   0.05)  lower (Table 7).
than  that of  10.00  and  15.00  %  BSA  treated  samples The percentages of spermatozoa with intact acrosome
at 3 h (43.60±3.10 vs. 57.82±3.30 and 60.42±3.20), 6 h were significantly different (P < 0.05) between the control
(25.70±2.20 vs. 47.66±1.90 and 50.82±2.80) and 9 h and BSA containing samples (0.50, 1.00 and 5.00 % BSA)
(5.82±0.60 vs. 20.22±0.96 and 21.42±0.86 for control, at 0, 3, 6 and 9 h of incubation. The percentages of intact
10.00%  and  15.00%  BSA,  respectively).  Moreover, acrosome in 10.00 and 15.00 % BSA were significantly
there  were  non  significant  differences  in  the higher (P < 0.05) than those in control and other treated
percentages  of  sperm  viability  between  the  control samples at 0, 3, 6 and 9 h of incubation (Table 8).
and 0.50, 1.00 and 5.00% BSA treated samples, (Table 5).
In addition, the sperm viability of the 10.00 and 15.00 % DISCUSSION
BSA were significantly (P < 0.05) higher during the
incubation time than those of the 0.50, 1.00 and 5.00% Development of synthetic semen diluent without egg
treated samples. yolk is important to avoid the disadvantages of egg yolk

The total sperm cell abnormalities (Table 6) did not and to improve the consistency of semen diluent
varied significantly during the time of incubation between components as well as elimination of various pathogens
the control and semen samples containing 0.50, 1.00, 5.00, [23,24]



Am-Euras. J. Agric. & Environ. Sci., 11 (4): 495-502, 2011

500

In the present study, we compared between the Tris fluidity of sperm plasma membranes. The improvement of
egg yolk glycerol diluent and diluents containing different sperm freezability recorded here in due to incorporation of
concentrations (0.50,1.00, 5.00, 10.00 and15.00%) of BSA BSA into the semen diluent may be attributed to
during cooling and freezing as well as during post extraction of the cholesterol from the sperm membrane
thawing incubation for 9 h. The percentages of post- which leads to high fluidity of sperm membranes before
thawing progressive motility were significantly (P < 0.05) freezing and enhancing the cryo survival of the
higher in the 10.00 and 15.00% BSA samples than in spermatozoa. Yamashiro, et al. [14] found that collection
control and other samples (0.50, 1.00 and 5.00%) of goat semen into tubes containing BSA (5%) resulted in
containing BSA. Moreover, the viability percentages were improvement of the sperm freezability, higher sperm
significantly higher (P < 0.05) in 10.00 and 15.00% BSA motility and intact acrosomes. This supports the idea that
than other samples and control. The total sperm cell membrane cholesterol is removed by BSA in extender and
abnormalities did not differed significantly between 10.00 resulted in increasing membrane fluidity and regulate the
and 15.00 % BSA and control samples. Furthermore, the susceptibility of sperm to cold shock. Moreover, Zeng
percentages of intact plasma and acrosomal membranes and Terada [32] found that exposing boar spermatozoa to
were significantly differed between 10.00 and 15.00 % 2-hydroxy propyl-betacyclodextrin to deplete its
BSA compared with control and other samples (0.50, 1.00 membrane cholesterol results in the enhanced resistance
and 5.00 % BSA) at 0 h. There were non significant of spermatozoa to cold shock. Our results are in
differences in the percentages of post-thaw sperm agreement with the previous results in ram [6] which
motility, viability, total sperm cells abnormalities and found that the rates of post-thaw sperm progressive
intact plasma and acrosomal membranes between the motility, plasma and acrosomal membrane integrity were
control (egg yolk containing diluents) and semen samples significantly higher in 10.00 % and 15.00 % BSA than
containing 0.50, /or 5.00 % BSA. Incubation of post- control (Tris-fructose-egg yolk). Moreover, a field trial by
thawing Buffalo semen for a period of 9 h in a diluent Fukui, et al. [33] found that a semi defined semen extender
containing different concentrations of BSA significantly containing 10.00 % BSA produces fertility after
improve the post-thawing semen characteristics as intrauterine insemination similar to that achieved with
indicated by the higher percentages of sperm motility, semen extender containing egg yolk in sheep.
viability, intact plasma and acrosomal membranes in 10.00 In conclusion, the present results reported that 10.00
and 15.00 % BSA samples compared to control and other or 15.00 % BSA could be substituted for egg yolk as a
concentrations (0.50, 1.00, 5.00 % BSA) at 0, 3, 6 and 9 h. semi defined semen diluent for freezing of Egyptian
However, there were non significant differences in the Buffalo semen.
percentages of total sperm abnormalities in BSA
containing and control samples during the time of REFERENCES
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