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ABSTRACT

Seven mature Friesian and seven mature buffalo bulls, proven 10 be free of venereal and infectious diseases, were
subjected to twice per week semen collection by an artificial vagina throughout four consecutive seasons (Year 2002-1003).
Ejaculates were initially assessed for physical characteristics and high guality specimens were pooled within a species,
processed and frozen. Individual sperm motility percemtages were recorded after dilution, squilibration and thawing.
Additionally an aliquot of seminal plasma representing species within a season was subjected to sodivm dodecyl sulphate
slectrophoresis (SDS — PAGE) to monitor the changes in type and intensity of seminal plaxma peptides.

Mean gjaculate volume was higher (P<0.05) in Friesion (5.1ml) than in byffalo (3. 5mi} dulls. However, seazon has no
significant effect an ejaculate volume. Sperm cell concantration and percent progressive motility were higher (P<0.03) for both
byffalo and Friesian bulls during winter and autunm than during summer. Percent of post thaw sarvival was lowest during
summer (48.3%) as compared with that obtained in winter (66.7%), spring (65.4%) or autumn (61.7%). Percent of poxt thaw
sperm survival was higher (P<0.05) for Friesian (64.6%) than buffalo (56.6%) bulls. Number of peptide bands in seminal
ﬂmd’anbulbumh:gﬁa-(M 15, 15 and 17) than in buffalo (10, 11, 12 and 12} for seminal plasma of winter, spring.
awhomn and summer, . There appears (o exist ane or two more peptide bards in summer than in winier sewmina!
plamAbhrbmdmdlmdmhrwdghq’I?9kDamfmdeHembwnamblﬁdomnnulp&:mmm
there are two meve peplide bands (wt, 23.4 and 32 kDa) found in Friesian seminal plasma which were absent in buffalo. On
the controry, there existed a band of 14 kDa in buffalo, but not in Friesian seminal piasma.

This study concluded that climatic season has a significant influence on the physical and chemical charocteristics of
semen and, in turn, affecting its freezability and subsequent fertility.
Ky ward: Season, Fricsien, buffale, sperm, frecting, peptide pustern.

INTRODUCTION
reczing of scmen collected from buffalo has been a
focus of several AL centers in Egypt. Frozen semen
of elite bulls can be used as a tool for improving the

Livestock Management Trgining Center (ILMTC),
Sakha, Animal Production Research Ingtitute (APRI),
Agricultural Rescarch Center, Kafer El-Sheikh, Egypt.

Smeﬂlecﬁundwm

" Fetilizing capacity of semen efaculate depends
not only on sperm characteristics, but also on the seminal
plasma components saronding sperm cells. Till now,
there is no single smple bboratory test or practical and
accurate ncthod to quantitatively assess an cjaculate 1o
determine its level of fertility. Available microscopic and
biochemsical tests for semen quality are pritnarily indicators
of sperm viability but not of freezability and fertilizing
competence, In dairy bulls, there are proteins that are
prevalent in semen from bulls of above average fertility
and different proteins that are abundant in seminal fhyds
from bulls of below average fentility. Seasonal variations
have been shown to influence the sperm characteristics and
seminal plasma compasition (Gamer and Hafez, 2000;
Eweda, 2001; Dowidar, 2002 and El-Sherbieny, 2004).
Also, the variability of the forages and feedstuffe could
have an impact on the semen quality (Dhami et al,, 1987
and Eweda, 2001). Therefire, the present sindy aimed at
(2) investigating the effect of scasomal changes on semen
dnmmandﬁeamﬁlityomieﬁammdhm‘alomns
and (b) comelating the and physical sperm
chamcteristics with the changes i the seminal plasma
peptide composition and behaviour.

MATERIALS AND METHODS
Location
The present smudy was conducted between polyacrylamidc ged
September 2002 and Auvgust 2003 at the hiemational electrophoresis in the presence of sodivm dodecyl
Departinent of Agric. Biotechnology, Facaity of Agricultare, Al-Azhar University, Egypt
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suifate (SDS-PAGE) at pH 8.6 was carricd ont with
Mini-Protean IT cell (Bio-Rad, CA, USA) at 120 wolt
and room temperstwre for 2 hours. The gel used
(0.75mm thick) consisted of 4.5% T stacking gel and
10°4T separating gel (T% is an expression representing
the concendration of acrylamide plus bisacrylamide in
. migration buffers consisted
of 0.19M giycine and 0.024M Tris and 1% SDS at pH
8.6. After clectrophoresis, proteins were localized in
gels using 0.1% coomassie blue (Laemmli, 1970).

Peptide molecular weight determinations

Molecular weights (kDa) of separated protcing
were estimated acoonding to the method of Weber and
Obstorn  (1969) after separation on SDS-PAGE nsing
standand protein marker.

Statistical

Data of physical semen characteristics were
amalyzed by the Least Square Analysis of Variance
(GILM, ANOVA) using SAS statistical package (SAS,
1993). A Least Significant Differences (L.SD, Steel and
Torrie, 1980) was used to compare between Fricsian
and buffalo means. Results were considersd significant
at P<0.05 or less.

RESULTS AND DISCUSSION
Results of fresh semen chamactenistics are shown in
histograms (Fig. 1). Semen ejacuiate volume (Fig. 1a)
was not different between seasons within a bull specics.
However, mean e¢jaculate volume was significantly
(P<0.05) higber in Friesian (5.1 mi) than buffalo (3.5 mil)
bulls. Similar recent findings were reported by Dandoush
(2002), Ibrahim (2003) and Fl-Sherbieny (2004). Such
trend could be due to the variations in the genetic makenp
between species (i e. different fimctional capacitics of the
accessory sex glands between Friesian and buffalo bulls).
Sperm cell concentration was significantly
(P<D.05) higher for both specics during winter and
the lowest sperm concentrations for both species (Fig.
1b). The values of sperm concentration in summer
amounted at 66% of their respective valnes in winter for
both species. Effects of hent stress can be acule or
chwonic. Heat stress has been found to have an adverse
effect on spermatogencsis and sexual behaviour (Garner
sndd Hafez, 2000). Also, Ax ef al (1987) found
decreases in concentrations of sperm, percent maotility
and live sperm with comresponding increases in the
frequency of sbnormal sperm in summer months.
Moreover, Sperm  concemtration was  significantly
(P<0.05) higher in buffalo than in Friesian semen. This
indicates a negative relationzhip between the cjaculate
volume and sperm comcentration within a species as
reported by Garner and Hafez (2000) and Fl-Sherbieny
(2004).

Percentage of progressive miotility was
highest during winker (79.3%) and lowest during
sommer {71.0%) months (Fig. ic) for both species.
These valpes were similar to those reported by
Bhosrekar ef al. (1992). The value of progressive
maotility was significantly (P<0.05) higher in Friesian
(77.9%) than in buffalo (73.4%) semen. These resnits
are in agreement with those yeporied by El-Kemaby ef
al. (1995) and Ibrahiw (2003).

The overall mean valnes of live sperm and total
abnormalities were significanity (P<0.05) affected by the
scason of the year, Values of percentage of live sperm
were 80.5, 86.5, 82.0 and 75.2% during autumn, winter,
hand, percentage of abnormal sperm was highest during
summer {15.6%) and lowest during winter season
(6.9%). These results are in agrecment with those

repotied by Ax et af. (1987) on cow’s bulls and Dowidar
(M)mhrﬁ'ahshﬂls&lvadeomnmie(l%)
reported that the differences in semen characteristics
may be doe to the effects of heat stress daring hot season
on testicular function. However, no significont
differences were found between the two species in the
percentage of live and abnormal sperm: but there was a
tendency of higher percentages of live and abnormal
sperm in Friesian (81.9 and 11.2%) than buflhlo (80.2
and 10.1%) semen, respectively. Similar trend in buffalo
and Friegian was observed by Tbrahim (2003). Total
mumber of sperm per cjaculate and total munber of
1d&e).

Freezing of scmen caused substantial (P<0.05)
different seasous (Fig. 2). The highest sperm smvival
was found duting winter (66.7%) and spring (65.4%)
and € lowest was found during summer (48.3%)
months, These results agree with the results of Aziz et al
(1994) and Dowidar (2002) on buffalo bulls. Morcover,
sperm motility and survival percentages of processed
seanen were found to be higher (P<0.05) in Fricsian than
buffalo bulls (Fig 2). The obtained results indicate the
suitability of winter and spring months for freezing
Fricsian and buffalo semen, followed by mtumn season.
On the other hand, summer scason was the lowest in
maintaining postthaw sperm motility in both species.
Also, it has been found in ramn semen that cjaculates
oollected during hot smmmer mouths had lower post-
thaw motility as compared with those collected during
cold wintesr (El-Bahrawy et al, 2004). Differences
between seasons may be due to the changes in seminal
plasma compounds (Eweda, 2001 and Dowidar, 2002)
and/or to the change in structure of the sperm el
membrane (Jones, 1973). Generally, the decrease of
motility post freezing has been confirmed and attributed
mostly 10 the destabilization of sperm membesne
integrity (Deleeuw et al.,, 1993).
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Fig. (2): Effect of bull specie and season on motility and survival of
processed semen. Means with different letters differ significantly (P<0.05)
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there exist 16, 15, 15 and 17 peptide fractions in winter,
spring, autumn and summer seasons, respectively.
However, in buffalo seminal plasma there exist 10, 11, 12
ndllpqﬁﬁ:ﬁﬂmnm spring, autumn and

in buffalo seminal plasma was the 17.9 kDa molecular
weight Moreover, in Friesian seminal plasma there exist
2 bands (32 and 23.4 kDa) which were absent in the

buffalo seminal plasma. On the other hand, a band of less
than 14 kDa molecular weight was found in buffalo and
disappeared in Friesian serninal plasma

Generally, buffalo seminal plasma always has
less number of peptide bands than those in Friesian
seminal plasma However, the excess two bands were
found in summer seminal plasma of both Friesian and
buffaloes. These two peptides are close in their molecular
weights to acrosin inhibitors or trypsin, which play a vital
role in the survival and fertilizability of spermatozoan
Free acrosin and trypsin presumably act by hydrolyzing
the arginyl and lysyl bands in the zona pellucida, thereby
altering the conformation of the receptor and depriving its
ability to bind the spermatozoa (Mann and Lutwak-
Mamn, 1981).

Fig. (3) : SDS polyacrylamide gel electropboresis (SDS-PAGE, 10%T) of Friesian and buffalo bull
seminal plasma throughout the four scasons of the year.

{Anode towards the botiom of the photo)
Lane 1: Standard marker

Lane 2-5: Friesian seminal plasma (winter, spring, autumn and summer seasons, respectively).
Lane 6-9: Buffalo seminal plasma (winter, spring, autumn and summer seasons, respectively).

exhibited the best seasons to obtain high semen quality
of Friesian and buffalo bulls which gave the best
mﬂhpﬂ&e&ﬁn&hbﬂhFﬁﬁmmﬂbﬂh
semen there were one or two more peptide bands

inhibitor or trypsin enzyme, the proteins which impede
the fertilizing ability of the sperm to the oocyte.

Therefore, this stady sugpesis forther
research to investigate types and concentrations of the
molecules present in seminal plasma and correlate
such components with semen quality, freezability and
fertilizing capacity of the semen ejaculate.
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