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SUMMARY

Incubation of bull spermatozoa with PGF, o at 4 °C for 4 days was
performed to investigate the effect of PG on some sperm cell characters
and enzymatic release. Semen from cross-bred bulls (Balady x Fresian)
was diluted with egg yolk citrate at a rate of 1:10. Aliquots were
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supplemented with PGF, o in levels of 0, 200, 400 and 600 ug\ ml and
stored at 4°C for 4 days. Daily examination for each treatment was
carried during the storage period. The percentage of sperm motility
(SM%), alive sperm (AS%) and sperm with intact acrosome (IA%) were
decreased significantly with doses higher than 200 ug\ ml. In the same
time, abnormal sperm percentage (AbS%) increased in samples which
contain 400 and 600 ug\ ml. Continuous increase in transaminases
activities in the extra-cellular medium were noticed with the increase level
of PGF, a and prolongation of storage time. The results suggested that,
addition of PGF, o with high concentration (more than 200 ug\ ml) to
bull spermatozoa during storage at°C adversely affect sperm motility,
viability and abnormalities as well as induced membrane damage and
impair permeability.
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INTRODUCTION

The role of prostaglandins (PG) in reproduction became one of
the primary targets of investigations during the last decade. The hormone
represents a part of normal constituent of seminal plasma of different
species specialy man and ram (Mann and Lutwak Mann, 1981). Cohen et.
Al, (1977) cited that prostaglandins increased in case of inflammatory
condition of the genital tract and this increase inhibited significantly the
sperm motility. Gustafsson et al, (1975); Gamcik et al., (1980) and El-
Gaafary, (1987) reported that administration of PGF, a, intramuscularly
after insemination of ewes, or addition of it to diluted ram semen before
insemination improved fertility. Anel et al., (1988a) found that addition of
PG led to significant increase in individual sperm motility. In the same
time El-Gaafary (1989) showed that supplementation of rabbit semen
with PGF, o (600 ug\ ml diluted semen) stimulated sperm motility but
depressed fertility. This decrease in fertility is explained by the author to
be due to decreasing sperm survival in the genital tract, or to loss of
ability to fertilize owing to cell damage. Fayed (1996) found that,
although the spermatozoal motility was decreased, the activities of
transaminases showed a continous increase with increasing level of
PGFa.
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Recent studies investigate the effect of PGF, o on bull
Spermatozoa in vitro during incubation at 37 °C (Anel et al., 1988; Salwa
et al ., 1994 and Fayed, 1996). Information's about the effects of PG on
bovine spermatozoa during storage at refrigerator are lacking.

The present investigation was planned to study the effect of
adding different levels of PGF,q to bull semen, extended with egg yolk
citrate and stored at 4 °C for 4 days on some characters of sperm. In the
same time, the acrosome integrity and leakage of GOT and GPT into the
extra-cellular medium were estimated.

MATERIAL and METHODS

Semen used in this study was obtained from three cross-bred bulls
(Balady X Fresian), six years age, and maintained under similar nutritional
and mangmental conditions in the farm of the Faculty of Veterinary
Medicine, Assiut University. Two semen collections were obtained from
each bull at morning hours twice weekly using conventional artificial
vagina (42-45°C).

Immediately after collection, semen was taken to the laboratory
and kept in water bath at 25°C for macroscopic and microscopic
examinations. Samples which exhibit active wave motion were pooled
together. Pooled samples were divided to four equal parts. Each part was
extended by egg yolk citrate extender (1:10). The first part served as
control and the PGF, o (Dinoprost tromethamin, Chinoin, Hungary) was
included in the diluent of the second, third and fourth parts at
concentration of 200, 400 and 600 ug\ ml extender respectively.

Extended semen was further divided in Epindorf tubes and stored
in refrigerator at 4°C. Daily examination for the control and treated
samples were performed to evaluate motility, livability and abnormal
Sperm percentages. In the same time, the percentage of intact acrosome
was estimated in a film stained by Giemsa (Barth and Oko, 1989). The
rest portions of the extended semen were centrifuged at 3000 rpm for 20
min. and the supernatant fluid was stored at - 20°C till used for the
determination of glutamic-oxalacetic transaminase (GOT) and glutamic
pyruvic transaminase (GPT) colorometrically by test kits supplied from
Boehringer Mannheim Dignostica.

The results were analyzed by using least square mean (LSM) test
among the groups using PC-stat (1985).
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RESULTS

The effects of adding PGF; a on bull sperm characters are
presented in tables (1-6). Table 1 showed the effect of different doses of
PGF, o on SM% during refrigeration. Motility significantly improved at
200 ug\ml concentration of PGF, o while higher levels (400 and 600
ug\ml) significantly decreased sperm motility. With respect to the
duration of storage, the improvement in SM% continued until the second
and third days of storage while significant decline in sperm motility
started in the fourth day.

The effect of PGF; o on AS% is presented in table 2. The first
dose of PGF, a (200 ug/ml) improved the AS% significantly in
comparison with the control sample during the period of storage.
However, such improvement decreased with higher concentrations of
drug.

The effect of PGF, o on secondary AbS% was non significant in
the first three days of storage in samples contained 200 and 400 ug\ml
With the highest dose used (600 ug\ml) the significant effect started from
the first day of storage. In the same time significant effect appeared in the
fourth day of storage with all doses (table 3). Primary abnormalities were
very rare in the examined samples.

The percentages of sperm with IA incubated with different doses
of PGF, a were presented in table 4. Out of this table, the damaged
acrosome percentages increased with high doses as well with the
prolongation of storage period.

The leakage of GPT and GOT in the extracellular media,
increased significantly in samples which contained 600 ug\ ml as with the
control samples. In the same time samples which contained 200 and 400
ug\ml showed significant increased in the fourth day of storage (table 5
and 6).

DISCUSSION

The present study was performed to investigate the effect of
different levels of PGF, o on some characters of bull semen during its

storage in refrigerator at 4°C. Out of the study it was observed that
increased level of PGF, o above 200 ug\ ml has a withdrawal effect on
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the different characters of semen especially with extension of storage
period up to 4 days. But with 200 ug\ ml of PGF; o the different
characters of semen were improved where the percentages of motility,
livability and sperm with intact acrosome increased significantly along the
storage period in comparison with control. These results coincided with
those obrained for frozen ram semen supplemented with PGF, o as
reported by Anel et al., (1988 a,b). When the concentration of PGF, o
increased to 400 and 600 g/ mi the different characters of semen were
impaired, (significant decrease in 1M % » A.8.% and 1.A.% accompanied
with increased Ab.S%). These results are in agreement with those
obtained by Memon et al, (1984) in ram semen and Grunberger et al.,
(1981) in human semen. However, the present results disagree with those
of Cohen et al, (1977) who reported significant decrease in sperm
motility if PGF, o are added in concentration 100 time greater than that
found in normal human semen. Schlegel et al., (1983) also reported that
addition of PGF, o antisera to semen of rabbit improved sperm motility
and fertilization rate. The author returned such improvement to local
effect in the female genital tract.

The levels of GOT and GPT in seminal plasma increased with
higher concentrations of PGF, o and as well with the extension of
incubation period. These results disagree with those obtained by Daader
et al, (1988) who reported that supplementation of ram semen with PGF,
a prevents leakage of GOT and GPT. The present results coincided with

those obtained by Salwa et al., (1994) for bull semen incubated at 37°C
and Fayed (1996) who examined epididymal bull spermatozoa incubated
with PGF, a in the same temperature and reported that spermatozoal
motility was decreased in the same time the activities of transaminases in
the extra-cellular medium showed continuous increase with increasing
level of PGF; a. _

As a general conclusion, the addition of PGF; a to bull semenin a
level above 200 pg/ml adversely affect the sperm characters specially the
membrane status which leads to leakage of enzymes in the extracellular
medium. Therefore, it is not recommended to add PGF; o with higher

concentrations to bull semen especially in case of preservation at 4°C _
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Table. 1: LSM for motility percentage of semen stored at 4°C for 4 days
with different concentrations of PGFaa.

Conc.Of Storage Days
PGF,, Ug\ml
1* days 2™ days 3™ days 4™ days
Control 75.00 +5.00' | 68.33 +7.64"" 56.67+11.55*2 | 40.00+26.46~3
200 85.00 +2.89' | 83.33 £2.89°"% | 7333 +289°% | 58.33+2.89"°
400 8333 40.00" | 81.33 +2.89°"% | 71.67+2.89°% | 41.67 +2.89*°
600 78.33 +2.89' | 73.33 +2.89*°' | 58.33 +£5.78%° 30.00 +2.89°3

-Superscript similar numbers are not significantly different (for lines)
-Superscript similar letter are not significantly different (for columns)

Table. 2: LSM for alive sperm percentage of semen stored at 4°C for 4
days with different concentrations of PGFa.

Conc.of Storage Days
PGF;, Uglml
1" days 2™ days 3" days 4" days
Control 81.70+2.68"' | 80.90+2.68°' | 76.49+2.68> 75.2042.682
200 93.45+2.68°1 | 89.39+2.68°'7 | 80.1242.68°'% | 76.7612.68"*
400 79.44+2.68%°" | 77.15+2.68°! | 68.71+2.68"> 63.50+2.68°°2
600 74.26+2.68°" | 69.95+2.68°" | 63.48+2.68°> 62.5612.68°*

-Superscript similar numbers are not significantly different (for lines)
-Superscript similar letter are not significantly different (for columns)

Table. 3: LSM for abnormal sperm percentages of semen stored at 4°C

for 4 days with different concentrations of PGF,.

Conc.Of Storage Days
PGF;, Ug\ml
1" davs 2™ days 3™ days 4™ days
Control 22.64+2.48*" | 27.83+2.48* 17 | 28.57+2.48* ' | 30.01+2.48°2
200 2531+2.48%P1 | 26.33+2.48%'7 | 29.9242.48* 1% | 31.4612.48"2
400 29.09+2.48>°! | 29.95+2 48" | 31.14+2.48*' 37.4142 48%°
600 32.8612.48° 38.06+2.48° | 38.10+2.48° 37.1342.48"

-Superscript similar numbers are not significantly different (for lines)
-Superseript similar letter are not significantly different (for columns)
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Table. 4: LSM for intact acrosome sperm percentage of semen stored at
4°C for 4 days with different concentrations of PGF,,.

Conc.of Storage Days
PGF,, Ug\ml
1" days 2™ days 3" days 4" days
Control 83.84+1.87 | 81.00+1.87° 79.38+1.87 79.41+1.87°
200 84.40+1.87' | 82.30+1.87%! 80.08+1.87*" | 75 754] g7%%2
400 85.07+1.87' | 78.22+41.87**? | 72.43+187°3 73.46+1.87%*
600 79.10+1.87" | 75.61+1.87°"2 | 74.24+1.87°2 74.07+1.87°2

-Superscript similar numbers are not significantly different (for lines)
-Superscript similar letter are not significantly different (for columns)

Table. S5: LSM for GPT (unit\10°

sperm) in seminal plasma of semen

stored at 4°C for 4 days with different concentrations of

PGF,,.
Conc.of Storage Days
PGF;, Ug\ml

1* days 2" days 3" days 4™ days
Control 0.0010.23' | 2.3640.23*2 2.9240.23%3 4.4740.23%*
200 0.00+0.23' | 0.0040.23"" 0.1240.23°! 1.39+0.23%2
400 0.1440.23' | 1.74+0.23°2 1.93+0.23°2 1.98+0.23¢2
600 0.0540.23' | 2.0840.23%2 2.3240.23¢2 4.6740.23*3

-Superscript similar numbers are not significantly different (for lines)
-Superscript similar letter are not significantly different (for columns)

Table. 6: LSM for GOT (unit\10° sperm) in seminal plasma of semen
stored at 4°C for 4 days with different concentrations of
PGF;,.
Con. Of Storage Days
PGF;, Ug\ml
1* days 2™ days 3™ days 4" days
Control 49.83£1.98 ™' | 57.40+1.98%2 | 59 45+] 08 %2 61.51+1.98 %
200 47.124198" | 54.75+1.98%2 | 57.9811.98 2 59.25+1.98 *2
400 53.50£1.98 ™' | 62.52+1.98% | 64.72+1 93 2 71.87+1.98 %
600 57.10+1.98 ' | 64.25+1.98 | 77.00+1.08 S 86.90+1.98

-Superscript similar numbers are not significantly different (for lines)
-Superscript similar letter are not significantly different (for columns)
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