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ABSTRACT

The aim of the research was to evaluate the longevity of sexed sperm of local ram after sexing with different
combination of Bovine Serum Albumin (BSA) concentration in chilled and post thawed sexed sperm. The object of
the research was 10 ejaculated semen from 3 years old local ram. The method was a Completely Randomize Design
(CRD) with four treatments combination of BSA concentration on upper layer and bottom layer (T1: 3% and 6%, T2:
4% and 8%, T3: 5% and 10%, dan T4: 6% and 12%), each treatment was repeated 10 times. Result showed that there
is significant difference (P<0.05) in sperm longevity both in chilled and post thawed sexed sperm. Sperm longevity in
chilled sexed sperm on of upper layer in T1, T2, T3 and T4 were 229.60£16.13, 231.90+10.27, 265.40+15.01, and
196.60+19.21 hours, respectively, as well as on bottom layer in T1, T2, T3 and T4 were 207.70£31.18, 207.90+31.47,
239.10£30.82 and 181.60£31.81 hours, respectively. Sperm longevity in post thawed sexed sperm on upper layer in
T1, T2, T3 and T4 were 142.80+2.68, 142.20+1.64, 147.00+3.00, and 142.20+1.64 hours, respectively, and then on
bottom layer were 121.80+2.68, 120.60+3.29, 125.40+3.29 and 118.80+1.64 hours, respectively. In conclusion, the
combination of BSA concentration of 5% and 10% at upper and bottom layer resulting longest sperm longevity both
in chilled and post thawed sexed sperm.
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1. INTRODUCTION

The use of BSA for sperm sexing based on
principles of differing mass and motility of X and Y
chromosome bearing sperm. The X chromosome is
larger than the Y and therefore takes up more of the
DNA-specific stain. The successful separation of X and
Y-bearing spermatozoa using an albumin gradient was
firstly reported Ericsson et al. (1973) [1]. The method
was effective in increasing the proportion of
spermatozoa with motility and elimination of abnormal
forms [2].

Bovine Serum Albumin is a cow serum albumin
protein that can protect sperm efficiently and can act as
an antioxidant that maintain the quality of sperm by
protecting the plasma membrane from damage due to
free [3]. Albumin was more effective to maintaining

stimulated motility levels than other commercially
available macromolecular substances, and its action
appeared independent of ionic strength and of common
constituents of media. Serum albumin have ability both
to stimulate sperm motility and to prevent the cells
sticking to the container surface. Sperm sexing methods
was carrying a female (X) or male (YY) chromosome
with the BSA column, it was reported resulting 74.05%
of X-sperm in Etawah crossbreed goat [4].

It was reported that the successful of sperm sexing
depend on albumin concentration and differences of
albumin concentration [5]. The characteristic of pH,
density and viscosity of several concentration of BSA
was reported [6]. In this research the use of BSA for
sperm sexing media by making two layers with different
concentration of BSA as combination in the upper and
bottom layer of the tube. The purpose of the research
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was to find out the sperm longevity after sexing with
several combination of BSA concentration.

2. MATERIALS AND METHODS

The object of this research was ten ejaculates of
local ram, was collected used artificial vagina. The
research used completely randomized design with four
treatments and 10 replications. These ejaculates were
evaluated macroscopic and microscopic. The treatment
is the combination of BSA concentration, consists of
four combinations of BSA combination at upper and
bottom layer consist of: T1 (3% BSA at upper layer and
6% BSA at bottom layer), T2 (4% BSA at upper layer
and 8% at bottom layer), T3 (5% BSA at upper layer
and 10% BSA at bottom layer), and T4 (6% BSA at
upper layer and 12% BSA at bottom layer).

The procedure of sperm sexing: BSA solutions with
various concentrations were put into test tubes with a
ratio of 2:2 ml. As much 1 ml semen sample was put
into a test tube which already contained a column of
sperm separation medium and allowed to settle.
Incubated sperm for 45 minutes at a temperature of 37-
38°C. After completion of incubation, each sperm
fraction was taken up as much as 1 ml using a
micropipette and discarded. Then the sperm was washed
by adding 5 ml of BO solution in each fraction. Sperm
centrifugation was carried out at 1800 rpm for 10
minutes to obtain a clean sperm deposit from the
separation medium to obtain a pellet. The pellet was
then diluted using 1 ml egg yolk tris containing the
antibiotic penicillin at a dose of 1000 1U/ml diluent and
streptomycin at a dose of 1 mg/ml diluent. Sperm
evaluation was carried out after the sperm pellet was
diluted.

The parameter was the sperm longevity after sexing
in chilled semen and post thawed semen both of in
upper and bottom layer. Sperm longevity is sperm
survival until sperm death or motility 0%. In this
research, the sperm longevity was evaluated by the
sperm motility every 12 hours and intensively every
hour if the motility has reached under 40% until sperm
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died. The evaluation of motility used Neubauer
chamber. In this research, the sperm longevity is
expressed in hours.

3. RESULTS AND DISCUSSION

Result showed that the fresh semen had good
quality, with total sperm concentration ranged from 455
— 698 x 107 cells/ml (585.20+1.93 x 10" cells/ml), the
average of motility was 85.23+1.93%, and abnormality
was 3.10+0.22%. The average of DNA fragmentation
was 1.70+0.45%, intact plasma membrane (IPM) was
87.3 £ 1.78% and the intact acrosome cap (IAC) was
88+2.20%. The ratio of X-Y sperm resulted from this
research were about 54.90% until 75.55% for X-sperm
at upper fraction and about 54.95% until 79.00% for Y-
sperm at bottom fraction. The highest proportion of X-
sperm was resulted from 5% BSA (75.55%) at upper
fraction, and the highest Y-sperm was resulted from
10% (76.45%) and 12% BSA (79.00%) at bottom
fraction. We found no significant different between 10%
BSA and 12% BSA in resulting Y-sperm proportion.

Result showed that there is significant difference
(P<0.05) in sperm longevity both in chilled and post
thawed sexed sperm. Sperm longevity in chilled sexed
sperm on of upper fraction in T1, T2, T3 and T4 were
229.60+16.13, 231.90+10.27, 265.40+15.01, and
196.60£19.21 hours, respectively, as well as on bottom
fraction in T1, T2, T3 and T4 were 207.70+31.18,
207.90+31.47, 239.10+30.82 and 181.60+31.81 hours,
respectively (Table 1).

From the Table 1 it showed that BSA concentration
significantly (P<0.05) effect on sperm longevity both in
upper and bottom layer. Also, there are significant
different between the treatments, whereas the
concentration 5% at upper layer and 10% at bottom
layer of BSA produced the longest sperm longevity than
others combination of BSA concentration.

Sperm longevity in post thawed sexed sperm on
upper fraction in T1, T2, T3 and T4 were 142.80+2.68,
142.20+1.64, 147.00+£3.00, and 142.20+1.64 hours,
respectively, and then on bottom fraction were

Table 1. Sperm longevity in chilled semen at upper and bottom layer

Sperm Longevity (hours)

BSA Concentrations

Upper Layer 3% 4% 5% 6%
229.60+£16.13P 231.90+£10.274° 265.40+15.01¢ 196.60+19.212

Bottom layer 6% 8% 10% 12%
207.70+31.182 207.90+31.472 239.10+£30.82b 181.60+31.812

Table 2. Sperm longevity in post thawed semen at upper and bottom layer

Sperm Longevity (hours)

BSA Concentrations

Upper Layer 3% 4% 5% 6%
142.80+2.682 142.20+1.642 147.00+3.000 142.20+1.642

Bottom layer 6% 8% 10% 12%
121.80+2.68P 120.60+3.29° 125.40+3.29¢ 118.80+1.642
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121.80+2.68, 120.60+3.29, 125.40+3.29  and
118.80+1.64 hours, respectively (Table 2).

From the Table 2, in post thawed sexed semen it
showed that BSA concentration also significantly
(P<0.05) effect on sperm longevity both in upper and
bottom layer. There are significant different between the
treatments, in which the concentration 5% of BSA at
upper layer and 10% at bottom layer produced the
longest sperm longevity than others combination of
BSA concentration of post thawed sexed semen.

The reason to explained this research result is about
the pH of the BSA concentration. It was reported that
the combination of BSA 5% and 10% whose the normal
pH that suitable for sperm life. [6]. The value of pH
from 5% and 10% BSA concentration was surprisingly
already the same  (7.43/7.40). Concentration
combination of 5-10% showed the same value both
upper and bottom layer [6]. It would be the advantage if
we used these combinations for sperm sexing, whereas
there was no difference pH condition in sexing media.
This pH value will give comfort condition for sperm
through sexing treatment with albumin columns,
because sperm were not pass internal pH changes. It
was reported that the sperm movement was significantly
influenced by pH of medium. Up and down the external
pH would modify internal pH that regulate sperm
motility that linked with mitochondria activity. Structure
and function of mitochondria clearly effect to sperm
motility. The enzyme at mitochondria active at neutral
pH. Decreasing of sperm pH will decreasing sperm
motility [7].

In order to decreasing motility, therefore the sperm
longevity will also decrease. It is clearly understood if
the longevity of sexed sperm with combination of BSA
concentration 5% and 10% was longest than others.

Moreover, the sperm longevity at BSA combination
6% and 12% were declined. It is because the higher
concentration of BSA will have greater viscosity. This
condition occurred because higher concentrations would
be thicker, so the time needed to flow in the solution
was longer. This was in accordance with the statement
that the longer the velocity of solution flow time, the
greater the value of viscosity [8].

In this research also showed that the sperm longevity
in upper layer longer than the bottom layer both in
chilled semen and post thawing semen. It is because of
the sperm in the bottom layer has experienced
movement from the upper layer to the bottom layer, so it
has spent more energy than sperm in upper layer.
Moreover, it will affect its longevity. In research before
It was reported that the viability of X and Y-sperm were
resulted from 45 minute of incubation time longer than
60- and 75-minute incubation time both of up to 40%
and 0% motility, and the X-sperm have highest viability
than Y-sperm [9]. Moreover, it was reported that the
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average sperm motility of the bottom layer is lower than
the upper layer. This is because of the sperm at bottom
layer has passed through two layers, so that the energy
was used more consequently and then will reduce
motility or even not move at all.

Other researcher reported another factor that causes
greater membrane damage. It is the faster movement of
sperm in the bottom layer, resulting the level of
metabolism is higher, and the reactive oxygen species
(ROS) produced is greater than the sperm in the upper
layer [10].

The result also showed that the post thawed sexed
semen has lower sperm longevity than chilled sexed
semen. It because of during cryopreservation process
occurs the formation of ice crystals (cold shock) which
can cause damage to the sperm cell membrane.
Temperature changes during the cryopreservation
process and thawing of sperm cells triggers changes in
permeability and functional membranes that cause
various sperm damage [11, 12]. It was reported that
semen storage being in liquid or cryopreserved forms is
generally associated with a decrease in sperm
characteristics, thus a loss in fertility [13, 14]. The
major changes following storage are ultrastructural,
biochemical and functional and such alterations
consequently lead to impaired transport, decline in
survival of spermatozoa in the female reproductive tract
and reduced fertility [13, 15]. Ram sperm membrane is
particularly rich in polyunsaturated fatty acids (PUFAS),
making them highly susceptible to cold shock and lipid
peroxidation [16]. Impaired cell functions caused by
oxidative stress gradually result in decreased sperm
viability, morphological and acrosome integrities [17].

Base on the result of the research, it is concluded
that the combination of BSA concentration as much 5%
in upper layer and 10% in bottom layer resulting longest
sperm longevity both in chilled and post thawed sexed
sperm.

4. CONCLUSION

The combination of bovine serum albumin (BSA)
concentration of 5% and 10% at upper and bottom layer
resulting longest sperm longevity both in chilled and
post thawed sexed sperm.
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