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ABSTRACT

This study utilized 12 mature ferile Barki rams located in the Maryout
Research Station. Semen was collected during June - August {(summer season,
1999) and dusing December — March (winter season, 1998). Semen was collected
using an artificial vagina with 0.5 ml Tris buffer in the collectien tubes (1:1 dilution).
Semen samples were diluted and packed in straws {(0.25ml) and frozen in liquid
nitrogen (-196°C). Data on physical characteristics of semen were recorded (volume,
motility, % acrosome integrity, % dead and live sperm, pH, concentralion and %
abnormality). In addition, seminal plasma of both seasons were harvested and Na®,
K*, free amino acids and total protein were determined. Also, SDS-PAGE was
conducted to characterize the peplide fractions of seminal plasma of both seasons.
Results indicated higher {p<0.05) post-thaw (0h) motility in winter (44.1%) than in
summer (17.2%) ejaculates, whereas at 4 hrs. post-thaw the percent intact acrosome
approached 72.3% and 659% for summer and winter ejaculates, respeclively.
Moreover, percent of dead and abnermal spermatozoa were higher (p<0.05) in post-
thaw spermatozoa of summer than winter ejaculates. Sodium concentration was not
different between summer and winter ejaculates, however K' concentration was
higher (p<D.05) in winter (71.7 ppm} than in summer (47.3 ppm) ejaculates. This
resulted in different K'/Na" ratio between the two seasons. Approximately, total
protein was found to be as much twice (14.0g/dL) in summer as in winter (7.7g/dl).
The glutamic acid and glycine were higher in winter than summer season. The SDS-
PAGE exhibited two more peplide fractions (330 and 24 kDa) in winter than summer
seminal plasma. The total number of peptide fractions was 14 in winter and 12 in
summer.
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INTRODUCTION

Sheep and goats are known as seasonal breeder animals (Evans
and Maxwell, 1987). They are called “short-day breeders” since their
breeding begins in autumn when daylight is shortening. Breeding activity may
also be related with other climatic factors such as feedstuffs, temperature or
rainfall. EI-Wishy et al. {1976} in their study of the seasonal variation on
sexual desire and semen characteristics of young (1.5-2.5 years) and mature
(4-5 years) Ossimi rams, reported that the complex of the environmental
factors controlling sexuat activity, exhibited different seasonal effects on
different parts of the male reproductive system and on semen quality.
Moreover, El-Sherbiny et al. (1982) found that seascn affected semen pH,
methylene blue reduction time and percentage of motile sperm of Ossimi and
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Merino rams. Under desert condition, lbrahim (1897) found that the best
quality semen of rams occurred in winter, although the sexual activity of rams
was not affected by the ambient temperature of hot summer. Few studies
have been conducted on the seminal plasma composition as affected by
season or ambient temperature. Therefore, the objective of the present study
aimed at investigating some biochemical components in ram’s seminal
piasma and their relations to sperm physical characteristics under different
climatic conditions.

MATERIALS AND METHODS

Animals and Management : This study was carried out in Maryout Research
Station Desert Research Center, El-Amrya, Alexandria. Twelve mature Barki
rams (3-4 years and 60 kg body weight) were used for semen collection. The
animals were kept together in one pen yard under equal management
conditions. They were fed pelleted concentrate ration containing 14% crude
protein. The concentrates were supplemented with barley as a source of
energy. Berseem hay was offered ad fib., water was offered twice daily and
animals were allowed for free grazing for 34 hours a day. The study was
carried out during December— March, 1998 (Rainy cold) and June — August
1999 (Hot dry).

Semen collection and evaluation : Semen was collected twice a week for a
total of 12 weeks/season using an artificial vagina. The semen gjaculates were
collected in clean collection tubes contained 0.5 ml extender {Tris buffer}.
Samples were directly transferred to the adjacent laboratory and placed in a
water bath adjusted at 37°C. Volume was estimated by substracting Q.5ml of
the total ejaculate volume. Percentage of progressive motility was assessed by
a warm stage phase-contrast stereomicroscope (X400).

Percent of dead and live sperms was examined by a mixture of eosin-
aniline (0.1%, Saacke, 1970). Using a pH paper indicator, the pH values were
determined with an accuracy of 0.1 unit. Sperm concentration was estimated
by a calibrated spectrophotometer (Amerus, USA). Abnormalities and
acrosome integrity were determined (X800) by the glutraldhyde method
{Johnson et al., 1976).

Thawing procedure and post-thaw evaluation : Diluted samples were
deep frozen (-196°C) in liquid nitrogen. Frozen samples were thawed at 65°C
for 7 seconds for each. Thawed samples were incubated at 37°C and
evaluated at 0, 2 and 4 hours.

Seminal plasma preparation and evaluation : Three ejaculates were
collected consecutively of the same ram. These ejaculates were pooled and
centrifuged (1800 rpm/30 minutes). The supernatant (Seminal plasma) was
aspirated in a clean tube and frozen (-70°C) until used for assays. The
seminal plasma was used for determination of sodium, and potassium
elements, total protein and free amino acids and subjected to the SDS-PAGE
for peptide characterization.
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Seodium and potassium were assessed in twenty-two seminal plasma
samples of 11 rams {one ejaculate of the hot and the other of the coid
season) using flamephotometer (Corning 400, USA). Pure sodium chloride
and potassium chloride solutions were used for the preparation of the two
standard curves (0-100 ppm) for Na* and K', respectively. The eleven ram's
gjaculates seminal plasma were pooled for each season. An aliquot of 250 ul
seminal plasma was diluted in 25 ml deionized distilied water {1:100) for
biochemical and mineral determinations.

Total protein in seminal plasma was determined by a Unicam
spectrophotometer at a wavelength of 750 nm (Lowry ef al., 1951) in the 22
seminal plasma samples.

Free amino acids in samples were determined by the method of
Hamilton (1962). A sample of 1 ml seminal plasma was mixed with 50 mg of
sulfosalicylic acid and centrifuged at 3500Xg for 5 minutes. The supernatant
was decanted and diluted with the scdium citrate buffer (2.8%) in a ratio of 1
sample: 4 buffer, Concentration of aminc acid was determined by the
formula:

g AA /100 g sample (%) = Sample area x Std. conc. x Dilution

Std. area x 10" x Weight of sample (g/ml)

Peptide pattern : Sodium dodecyle sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) was carried out using the discontinuous buffer system
described by Laemmli (1970}, and modified by Hames and Rickwood (1890).

The seminal plasma sample was mixed with an equal volume of
sample buffer (2% SDS, 10% glycerol, 0.002 bromophenct blue, 5% 2-
mercaptoethanol) and submitted to heat treatment for 5 min in a boiling water
bath prior to be applied to the gel. Samples were allowed to ¢ool to room
temperature, finaily centrifuged at 1000Xg for 5 min to remove any insoluble
material causing streaking during electrophoresis.

Preparation of the buffers and gels and lcading samples were done
according to El-Agamy (1990). Staining peptides was done by the coomassie
blue stain (Hames and Rickwood, 1980). A standard low and high molecular
weight marker was used to determine the peptide molecular weight according
to the method of Weber and Osborn (1969).

Statistical analysis : Data were statistically analyzed using the method of
Least Squares anazlysis of variance using General Linear Models (GLM)
Procedure (SASG, 1995). The complete randomized block design was
established. Duncan's Multiple Range Test (DMRT) was used to compare
between means of season for semen characteristics {Steel and Torrie, 1980).
Means of total protein, sodium and potassium concentration in seminal plasma
were compared between seasons using simple comparisons “ t * test.
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RESULTS AND DISCUSSION

Semen physical characteristics : As shown in Tabie (1) that percentage of
post-thaw motility significantly (p<0.05) declined as time of incubation
progressed. Meanwhile, percentage of progressive motility was higher
(p<0.05) for the cold rainy (44.1, 34.0 and 22.2%) than for the hot dry season
(17.2, 11.3 and 7.2%) at 0, 2 and 4h of post-thaw incubation, respectively. On
the other hand, percent of intact acrosome (Table 2) or abnormal
spermatozoa (Table 3) was not different (p>0.10) between summer and
winter ejaculates when checked at 0 h post-thawing. Subsegquently a
significant decline in percent of intact acrosome was found at 2 & 4h of
incubation. Additionally, percentage of secondary sperm abnormality was
higher in the summer than in winter (12.4 vs 11.1 for hot vs cold season).
These findings are in agreement with that of Fiser and Fairfull (1983) on
ram’'s spermatzoa who reported that vigour of frozen-thawed spermatozoa
assessed as progressive motility was significantly lower during the longer
photoperiod. Also, post-thaw motility for buffalo and buils was higher in cold
rainy than in hot dry season (Bahga and Khokar, 1991). Similar findings were
obtained with goat's spermatozoa (Ahmed et al., 1997).

Table 1: Effect of season on post-thaw ram’ sperm motility (meantSEM).

% Motility
Season Incubation (hr. / 37°C)
0 2 4
Hot dry 17.2 +2.2% 11.3+1.9° 7.2+1.4°
Cold rainy 441 +22° 340+ 1.9° 222+15°

* Mean within a column with different superscripts are significantly different {p<0.05).
** Values are Overall mean of 48 ejaculates per season.

Table 2: Effect of season on post-thaw ram’ sperm intact acrosome

(MeantSEM).
% Motility
Season Incubation (hr. / 37°C)
0 2 4
Hot dry 80.9+0.5 75.7 +0.6° 72.3+0.9°
Cold rainy 81.5+0.5 72.7+06" 65.9+0.8°

* Mean within a column with different superscripts are significantly different {p<0.05).
** Values are Overall mean of 48 ejaculates per season.
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Table 3: Effect of season on post-thaw ram’ sperm primary and secondary
abnormality {(MeantSEM).

% Abnormality

Season

Primary Secondary
Hot dry 6.3+0.2 12.4+05°
Cold rainy 8.6+0.3 1.1+ 0.4°

* Mean within a column with different superscripts are significantly different {p<0.05).

Although the ejaculate volume and initial motility in raw semen in the
present study were higher in cold (1.1ml and €0.3%) than in hot season
{0.9ml and 88.2%) {Table 4), there were no significant differences in sperm
concentration per ml or percent intact acresome due to climatic season. The
decline in the posl-thaw matility (at 0h) in summer (17%) than winter {44.1%)
ejaculates has drawn our attention to monitor the composition of seminal
plasma in both seasons. Therefore, pools of seminal plasma of summer and
winter ejaculates were harvested, stored and analyzed for sedium,
potassium, total protein, free amino acids and electrophoretic peptide pattemn.

Table 4: Effect of season on post-thaw ram’ semen characteristics in
raw ejaculates (MeantSEM).

Parameter Hot dry Cold rainy
Volume (ml) 09:+0.3" 1.1 +0.03°
Motility (%) 88.2 +0.9° 90.3+ 0.5
Concentration (10°%) 36+0.1 3.8:£05
Intact acrosome (%) 859105 88.3+04
Alive sperm (%) 92.1+0.4° 94.3+0.3°
Primary abnormality (%) 5.1+0.2° 5802
Secondary abnormality (%) 10.3204 10.8+0.3

* Mean within a column with different superscripts are slgnificantly different (p<0.05).
** Values are Overall mean of 48 elaculates per season.

Table (5) exhibits concentration of Na' and K’ in ram’ seminal
plasma during hot and cold months. There was no significant difference in
Na' concentration between hot and cold season, however there existed a
significant (p<0.05) increase in K™ concentration in seminal plasma of cold
season (71.7 ppm) as compared to that of hot season (47.3 ppm). It has been
found earlier (Mann, 1964) that scdium and potassium concentrations were
103 and 71mg/100ml ram seminal piasma, respectively. The increase in K* in
the extracellular fluid (seminal plasma) caused a decreas in Na'/K™ ratio.
Similar finding was noted in winter seminal plasma of buffalo bulls ejacuiates
(Singh et al. , 1969). Moreover, Mann (1964) stated that K* might be an
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important factor in initiating the motility and metabolism of spermatozoa. In
invertebrates, Mann (1964) found a vital role of K™ ions on flagella movement
of spermatozoa, which depends on ion gradient around sperm cell membrane
and this pumped into the tail by head-piece machinery. Furthermore,
Kononov et al. (1993) found a positive relation between bull's fertility and K*
concentration in seminal plasma. Also, the K'/Na" ratio was found to have a
strong. relationship with the maintenance of a constant osmotic pressure
within and outside the sperm cell (Patel, 1985). The change in this ratio
between seasons in the present study could explain the change of freezability
and post-thaw sperm survival. Recently, Al-Ali et al. (1997) suggested that
maintaining the ionic equilibrium around ram sperm cell might be 3 vital factor
for maintaining sperm survival after processing and storage.

Table 5: Effect of season on post-thaw ram’ seminal plasma Na® and K*
concentrations (Mean+SEM).

Concentration (ppm)

Season , "

Na K
Hot dry 138.0+7.5° 47.3+1.9°
Cold rainy 143.3 + 9.5° 71.7+7.0°

* Mean within a column with different superscripts are significantly different {(p<0.05).
** Values are means of 11 ejaculate’ seminal plasma per season.

Seminal plasma total protein in hot summer gjaculates was found to
be nearly as much two-folds (14.1g/100 mil} as that in cold winter (7.79/100
mi). This significant (p<0.01) increase could be ascribed to the integrity of
spermatozoal cell membrane which is less effective in hot than in cold
seasons (Mann, 1964). Furthermore, there is a possibility that proteins and
enzymes found in seminal plasma are not in a soluble form but occur as
particulate maiter originating from disrupted epithelial cells of the accessory
glangs or from the spermatozoa. Karcheva and Bewlov (1989) found 2
decrease of total protein and activities of acid phosphatase (AcP) and
asparatate and alanine aminotransferase (AST & ALT) in seminal plasma
during the breeding season of Danube finewool rams.

it has been found that free glutamic acid and glycine were higher in
seminal plasma of winter than in summer ejaculates (Table 6). It has been
found that the excessive dilution of semen exerts deleterious effect on sperm
survival, which could be alleviated by the inclusion in the media of some
amino acids such as glycine, alanine, valine, leucine, lysine and glutamic acid
(Mann, 1964). Glutamic acid has been found to be the predominant of not
less than 17 amino acids in both fresh testicular tissues and in seminal
plasma (Sexton et al., 1970). Also, Ibrahim et al. (1984a&b) found that
glutamic acid constitutes about 35-45% of the total free amion acids and the
highest concentrations in bull seminal plasma was found in cold winter and
the lowest in hot summer ejaculates. This finding agrees with the present
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result in which glutamic acid constitutes 30% of total free amino acids in cold
winter and 21% in hot summer ram’ seminal piasma.

Table 6: Effect of season on free amino acids {mg/100ml} in ram’
seminal plasma {Mean+SEM).

Amino acid . Hot dry Cold rainy

Aspratic acid 19.4 i2.8
Threonine 858 87.9
Serine 638.3 70.9
Glutamic acid 97.4 140.1
Proline 8.01 49
Glycine 8.62 14.87
Alanine 14.23 15 39
Cystine 263 1.26
Valine 812 7.31
Methionine 6.24 6.54
Isoleucine 10.86 6.51
Leucine 27.26 14.89
Tyrasine 5.28 4.19
Phenylalanine 3.95 3.95
Histidne 2227 24.55
Lysine 30.91 26.49
Arginine 22 40 22.25
(Amenia) 5.94 6.96

* Values are derived of one pool representing 11 efaculates within a season.

The electrophaoretic peptide pattern (Figure 1) of ram seminal plasma
exhibits 14 different fractions of peplides in winter semen with a range of
molecular weight of 15 to 330 kDa. However, summer seminal plasma
contained 12 peptide fractions with molecular weights ranging between 15 to
130kDa. The first column of the photo represents the standard protein
markers, while columns 1, 3 and 5 represent seminal plasma of winter
ejaculates with increasing protein concentrations of 21, 42 and 63 mg/lane,
respectively. However, columns 2, 4 and 6 represent seminal plasma of
summer gjaculates with the same protein concentrations. QObviously, the top
of lanes of the winter samples exhibits protein aggregates which Is
represented by one band (MWt = 330kDa). Moreover, a small molecular
weight — peplide fraction (=24kDa) exists in winter but disappeared in
summer ram’ semen. These two fractions could contribute to the higher post-
thaw sperm motility in winter than summer ejaculates. Early putlications on
the electrophoretic behaviour and protein concentrations in human ang
animal seminal plasma have been extensively reviewed (Mann, 1964). In the
last two decades more attention has been paid to the identification and
characterization of such peptides and their roles in sperm characteristics. Al-
Hanak and Spasova (1983) noted that accumulation of more proteins of
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higher electrophoretic mobility developed more favorable condition in
preservation of ram spermatozoa. Furthermore, Amann et al. (1987) noted
that out of 27 protein fractions (range =13 to 120kDa) there found only 2
peptides (23 and 26 kDa) of positive significance on sperm motility. Recently,
Killian ef af. (1993} and Cancel et al. {1997) have indicated that two proteins
of 25 and 55 kDa weie predominant in higher fedility bulls, while the
existence of 16 kDa — protein was predominant in lower fertility buils.

It has been concluded that under desert condition, sheep could be
raised for breeding purposes with emphasis on semen preservation during
cold winter months for the purpose of semen preservation and artificial
insemination all around the year. Moreover, a multidisplinary study is
necessary to investigate the chermical, physiological and immunclogical role
(s) of each of the peptide fraction in ram seminal plasma.
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Fig 1: Electrophoretic patterns for dry hot summer and cold
rainy seasons seminal plasma.

(7 SDS-PAGE (10%T) of seminal plasma proteins of
sheep prepared in cold rainy and hot dry seasons.
STD: Standard protein marker. (Anode is toward
the bottom or photo).

(7 Lanes 1, 2 had 21mg protein, while 3, 4 had 42mg
protein and lanes 5&6 had 63mg protein,
respectively.

(7 Lanes 1, 3 and 5, represents the cold rainy
season, while, lanes 2, 4 and 4, represents the
hot dry season.
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