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SUMMARY
Ten sexually mature rabbit bucks of (NZW) were used in this study. The

present study aimed to investigate the effect of some diluents and
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differents regimes of dilution and preservation on the viability of rabbit
semen. Semen was collected by an artificial vagina and evaluated for
volume (ml), individual motility (%); concentration of spermatozoa
(ml x 10%); percentage of alive spermatozoa and total abnormalities by
conventional technique. Pooled semen sample was divided into three
parts, the first part was extended in Tris — egg yolk (pH 6.9), the second
part was extended in Tris-egg yolk {pH 7.5) and the third part was
extended in sodium chloride (pH 7.0). Each part again was subdivided
into three portions; the first portion was incubated at 37°C for 3 hr.; The
second portion was kept at 5°C. for 48 hr. and the third portion was
frozen in French straws (0.25 ml.) and stored in liquid nitrogen
( -196°C). Our results revealed that the percentage of alive spermatozoa
displayed a significant increase (P<0.05) at 37°C in sodium chloride
extender than the other extenders, while there were no significant
differences in individual sperm motility in the three extenders at 37°C.
On the other hand the individual sperm motility signed a significant
increase (p<0.05) in Tris-egg yolk extender with pH 6.9 than the other
extenders at 5°C. The post thawing motility was significantly higher
(P<0.05) in Tris-egg yolk extended semen with pH 6.9 than the other
extended semen. The extended semen with sodium chloride reported a
highly significant percentage in acrosomal defects than the other
extended semen with different pH.

Key words: Rabbit, semen, viability

INTRODUCTION

Artificial insemination is a biotechnological tool used for genetic
improvement. It is used in all animal species with many purpose
including production, planning and control breeding which is associated
to maximize enterprise profitability. Rabbits are not the exception where
the artificial insemination is applied with the same objectives. A
limitation factor for rabbit artificial insemination spread in commercial
level is related to semen preservation. Fresh diluted semen has been used
but its quality can be maintained only for a short period of time.
Alvarino ef al. (1996) proved that semen storage for short time less than
48 hours at temperature between 5°C-25°C was commonly adopted in
practice.

Hafez (1980) proved that the pH of rabbit semen extender must
be alkaline which is comparable to the pH (6.74-7.59) of rabbit semen
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{Amin et g/, 1983; El Sherbiny 1987). Rowida ef al. {2004) used Tris
extender with twe different pH (6.9 and 7.5) and proved that Tris at pH
7.5 gave the best result in fresh and chilled diluted semen than pi 6.9.
Belloti (1986) reported that Tris- based extender had been successfully
used for preservation of rabbit semen. Sodium chloride 0.9 % at pH 7.0
used successfully in A.I with fresh diluted semen (Rowida e? al, 20035
and Abde!l Ghaffar 1992).

Artificial insemination is still practiced in a very limited scale in
Egyptian rabbitry. One of the main constrain meet with the preservation
of buck semen is the disability of this semen to be stored for long period
of time without losses of its fertilizing capacity (Zidan ef al., 2002).

Frozen rabbit semen didn’t show good results in intensive
breeding therefore, the present study was done to investigate the effect
of diluents (extenders) with variable pH under different temperatures and
freezing processes to evaluate sperm motility, abnormalities, percentages
of livability and acrosomal defects.

MATERIALS and METHODS

Animals

Ten sexually mature (New Zealand White) rabbit bucks were
used. Bucks were housed in individual cages under a constant
photoperiod of 16 hr. light phase. Temperature and humidity of the
building were recorded. Bucks were fed on a commercial diet and water
with nipple drinkers was ad- libitum.
Semen collection and evaluation

Semen was collected twice weekly for Six weeks using an
artificial vagina according to the method described by Evans and
Maxwell, (1987). Semen ejaculates were individually evaluated
microscopically and only ejaculates exhibiting active sperm motility
(over 70%) were pooled and extended with different extenders having
different pH (Tris-egg yolk pH 7.5, Tris-egg yolk pH 6.9 and Sodium
chloride pH 7). The final extension rate was 1 semen: 4 extender.
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Table 1: Showed the Composition of extenders /100m! distilled water

[ Composition Tris-egg yolk | Tris-egg yolk { Sodium Chloride
(pH 7.5 {pH 6.9) {pH 7

¢  Tris amino 3.028 3.028 -
methan/gm

e  Lactose/gm 1.250 - ] -

e Glucose/gm - 1.25 -

o Citric acid/gm 1.520 1.53 0.09

»  Sod. Chloride/gm - - -

¢ Egg yolk {ml) 50 5.0 5.0

® Penicillin - G - 5000 5000 5000
Sodium (IU) _

+ Streptomycin sulphate 5000 5000 5000
(pgm)

* Glycerol 2% 2% 2%

Each diluent was subdivided into three portions:-

The first portion was incubated at 37°C. for 3 hr and the second
portion was preserved at 5°C. for 48hr, the percentages of sperm
motility, dead and abnormal spermatozoa were estimated according to
Salisbury et al. (1978). The third portion was processed for freezing.
Extended semen was cooled gradually to 5°C. within 45min. and then
equilibrated at 5°C. for 2hr.The semen was then loaded in plastic French
straws (0.25). The straws were exposed to liquid nitrogen vapor inside a
foam box container (45x35 x 18 cm.) containing 10 liters of liquid
nitrogen, above the liquid nitrogen surface 4cm. for 15 min. then
plunged and stored in liquid nitrogen container (Hassan 1988).

The frozen straws were stored for at least 28 hr. before thawing
and evaluation. They were thawed in a water bath at 37 °C. for 30 sec. to
examine post thawing motility. Semen smears stained by fast green stain
FCF according to Wells and Awa (1970) were used to examin acrosomal
defects.

These trials were replicated 4 times for evaluation and statistical
analysis.

Statistical analysis:-

The data were recorded and analyzed statistically by using
analysis of variance according to Snedecor and Cochran, (1982) using
the general model program of SAS (1990).

RESULTS

The obtained results are presented in table 2, 3 and 4. Table 2
showed that a high percentages of sperm motility and alive spermatozoa
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in different diluents with variable pH but there was significant
differences between them (p<0.05) in which the sodium chloride
revealed a high percentages of alive spermatozoa (88.0 1.7, 87.7 £1.9
and 86.7 £1.7 respectively).

The sperm abnormalities showed a high significant differences
(p<0.05) in Tris-egg yolk at pH 7.5 more than other extenders (3.3 =
0.09, 4.3 + 0.5 and 3.8 = 09 respectively).

Table 3 revealed that the sperm muotility in Tris-egg yolk at pH
7.5 was increased significantly (p<0.05) than other diluents (40. 0 + 4.6,
26.3 £ 2.4 and 23.8 = 3.8 respectively) during preservation at 5%. after
48 hr.

Table 4 showed that acrosomal damage in Tris-egg yolk at pH
6.9 decreased significantly (p0.05) than the other extenders (23.3 = 3.28,
24.7 + 88 and 29.7 = 2.6 respectively). On the other hand the post
thawing motility at zero hr increased significantly (p<0.05) with Tris —
egg volk at pH 6.9 than Tris at pH 7.5 and sodium chloride at ph 7.0
(38.5+£1.3,36.7 + 1.5 and 35.0 + 4.7 respectively).

Table 2: Effect of different extenders with variable pH on the
percentages of alive spermatozoa, Sperrn motility and
sperm abnormalities during incubation at 37°C. for 3 hr.

Parameter\Extender | Tris egg-yolk | Trisegg-yolk | Sodium Chloride
(pH 7.5) (pH6.9) (H 7)
Alive sperm 87719 ab | 86.7£1.7 bc 88017 a
Sperm motility 825 +£17a 83317 a 833+1.1 a
Sperm abnormality | 53 2009 a | 43205 a 3809 b
e  Means wifh different subscripis a, b,....within raws are significantly different
at least p<0.05

Table 3: Effect of different extenders with variable pH on the
percentages of sperm motility during preservation at 5°C.

for 48 hr.
Parameter\ Extender | Trisegg-yolk | Trisegg-yolk | Sodium Chloride
(pH 7.5) (pH 6.9) (pH 7)
0 hr. 57.5+32 a 450 £29 ¢ 475 =29 b
24 hr. 513+£32 a 388 =13 b 375 £l4 ¢
48 hr, ~ 400 246 a 263 £24 b 238 =38 ¢

*  Means with different subscripts a, b,...

at least p<0.05
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Table 4: Effect of different extenders with variable pH on the
percentages of acrosome defects and post thawing motility.

Parameter\ Extender .  Trisegg-volk | Triseggyolkk | Sodium Chloride
{(pH 7.5) (pH 6.9) (pH 7.0)
Acrosome defects | 247 +0.88 b 233328 ¢c | 297=26a
Post thawing motility = 36515 b 385=13a | .350=47c¢
at 0 hr ‘ '
' Postthewing motility | 19.16 #1553 a | 1666 + 2.11 ¢ | 18357 =092 b
I after 1 hr i
" Post thawing motility | 11.66 =211 a | 7.5 £1.12 ¢ | 857052 b
after 2 hr !

e  Means with different subscripts a, b,....within raws are significantly different
at least p<0.03

DISCUSSION

The sperm motility and alive spermatozoa showed a high
percentages in different diluents with variable pH (Table 2) but there
was a significant difference between them in which the sodium chloride
revealed a high percentages of alive sperm and sperm motility (88.0 +
1.7 &83.3 £ 1.1) respectively.

So high motility and alive spermatozoa percentages while
decrease in the percentage of sperm abnormalities means that the three
extenders (Tris pH 6.9, Tris pH 7.5 and Sodium chloride pH 7) was
provided a suitable environment for spermatozoa at 37 °C.

In Table 3: The effective use of chilled semen for A.l. depends
on the ability of extender to protect the spermatozoa during storage. One
basic component of semen is biologically buffered to minimize pH
substance due to metabolic by-products of sperm (Watson, 1990).
Castellini, ef al, (1992) proved that inorganic buffer have a limited
buffering capacity, whereas Tris extender are more appropriate for the
storage of rabbit semen at low temperature.

Bauftuchai and Tanpipat (1989), Zeidan et al. (2002) and Rowida
et al. (2004) showed that high percentage of sperm muotility, alive
spermatozoa and low percentage of acrosome abnormality during
preservation at 5°C. Also sperm motility was decreased in the
progression of incubation time up to 2 days. This phenomenon may be
due to increase lactic acid accumnulation as a result of sperm anaerobic
metabolism in both the osmotic pressure and pH of the media which
exerts a toxic effect on sperm cell (Abdel- Salam, 2002 and Rowida,
2003).
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Table 4 showed that acrosomal damage in Tris buffer extender
with pH 6.9 decreased significantly (P<0.05) than Tris buffer with pH
7.5 and sodium Chloride with pH 7. This agrees with those of Kestin and
Tekin (1994) and Zeidan et al. (2002). While post thawing motility
increased significantly (P<0.05) with Tris buffer pH6.9 than Tris buffer
pH 7.5 and sodium chloride pH 7. In addition, Post thawing motility
after 2 hrs (Table 4) decreased significantly (P<0.005) with the
advancement of incubation at 37°c up to 2 hr.. This in agreement with
El-Gaafary et al. (1993), Chen et al. (1989) and Hassan (1988). The
effect of hydrogen ion concentration on freezability of rabbit semen
extended in Tris glucose buffer at pH 6.9 was higher than at pH 7.5 and
sodium chloride at pH 7. The present data indicates that pH higher than
6.9 was more harmful to rabbit spermatozoa. The changes in pH harm
the spermatozoa would be produced by the drop on temperature
(Salisbury et al., 1978).

Conclusion:

The present results indicated that sodium chloride is effective as
a diluent to obtain good results at 37°C. The Tris extender pH 7.5 is of
great value for preservation of rabbit semen at 5°C. The Tris extender at
pH 6.9 is more efficient for maintaining a good quality frozen thawed
rabbit semen.
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