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SUMMARY

The effects of antioxidants upon the sperm
morphology of buffalo liquid and frozen semern and on the
membrane of sperm integrity during storage at 4°C and
thawing process were studied. Ascorbic acid and
glutathione were added fto extended semen at
concentrations of 0.0, 0.1, 0.5 and 1.0 mg as well and 0.0,
0.1, 0.5 and 1.0 mmol/120x10° sperm cell respectively.
The samples were stored at 4°C for 4 days and examined
daily while, the frozen samples were examined post
thawing.

The results in this study demonstrated that, addition
of antioxidants improved buffalo-semen quality during
storage. Antioxidants, especially high conceniration (1.0
mg ascorbic acid or 1.0 mmol glutathione), had
significant increasing effects on sperm motility, sperm
livability, with acrosomal intact percentages and
decreasing effects on sperm abnormality percentages.
The ultrastructure investigation of liquid and frozen
sperm revealed that, high concentrations of antioxidants
had a good protective effect for sperm plasma membrane.
Moreover, the glutathione is better than the ascorbic acid
upon semen quality and protecting effect for plasma
membrane of the spermatozoa against damage.

These results arise the possibility of using
antioxidants with diluents for improving the liquid and
frozen semen quality.
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INTRODUCTION

Preservation of livestock semen requires a reduction or
arrest of the metabolism of spermatozoa, thereby prolonging their
fertile life (Maxwell and Salamon,1993). However, metabolism is
not completely arrested during liquid storage at reduced
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temperature. The main changes, which occur, include an
irreversible reduction in motility, morphological integrity and fertility
of spermatozoa (Maxwell and Stojanov, 1996).

The molecular mechanisms responsible for sperm
deterioration during in vitro storage are not clear. The ability of the
molecular organization of the sperm membrane fo respond fo
cooling may be impaired through an inability fo change fluidity.
Fluidity is linked to the integrity of the membrane lipids and
changes in the lipid composition of the plasma membrane may
therefore by associated with the cooling and storage effects (Buhr,
et al., 1989 and Cerolini, et al., 2000).

The term antioxidant has been defined as any substance that
delays or inhibits oxidative damage to a target molecule
(Gutteridge and Halliwell, 1994). [t should be emphasized that,
many of these compounds and enzymes work in concert to provide
protection against radical reactions. During the physiological
process of oxidation of organic materials by molecular oxygen to
- produce energy, a number of reactive oxygen species (ROS) are
formed (Woodford and Whitehead, 1998). It is well known that,
during storage of sperm, its phospholipids under peroxidation
leads to the formation of toxic fatty acid peroxides. Mammalian
sperm are highly susceptible to lipid peroxidation, which may be
one of the mechanisms responsible for the negative biochemical
and physiological changes during storage (Sinha, et al., 1996 and
Cerolini, et al., 2000). Spontaneous lipid peroxidation of the sperm
membranes damages the structural of the lipid matrix and is
associated with loss of the motility (Kessopoulou, et al., 1992 and
Maxwell and Stojanov, 1996). These changes may be contributed
to the accumulation of the toxic products of metabolism and more
importantly of ROS (Maxwell and Stojanov, 1996).

ROS in bovine and ram semen are produced by dead
spermatozoa via an aromatic amino acid oxidase (Shannon and
Curson, 1982 and Upreti, et al., 1994). It has a bad effect on sperm
survival and fertilizing ability (Vishwanath and Shannon, 1997).
Glutathione as a substrate of glutathione peroxidase present in the
sperm head. It plays an important role in sperm activities including
viability, movement and their fertility (Jain, 1997 and Krizanovic,
1997). It protects cellular and subcellular membranes from
peroxidative damage (Slaweta, et al., 1988).
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From the available literatures, attempts to improve the liquid
and frozen buffalo semen quality and fertility by adding glutathione
and ascorbic acid are lacking. Therefore, the aim of the present
investigation was to study the effect of different levels of
glutathione and ascorbic acid on sperm motility, alive, acrosomal
intact, abnormalities percentages, lipid peroxide (LPO), lactate
dehydrogenase enzyme (LDH) and sperm integrity from liquid and
frozen semen after storage semen.

MATERIALS AND METHODS

Semen collection :-

Semen samples were collected from healthy two buffalo-
bulls raised in the farm belonging to Faculty of Veterinary
Medicine, Assiut University, Egypt. The animals maintained under
identical nutritional and managemental conditions. The semen was
collected twice weekly for three weeks at early morning using
artificial vagina (42-43 °C) and female buffalo used as a teaser.
Within 2-3 minutes after collection, the samples were placed in a
water bath at 37°C and immediately transferred to the laboratory.

Semen evaluation :-

Semen was evaluated according to Ahmed et al. (1996).
Ejaculates having less than 60% motility were discarded and good
quality samples were pooled and kept in water bath at 37°C before
dilution for the subsequent examination. Evaluation of pooled
ejaculates include, mass activity, individual motility and sperm cell
concentration. Morphology and alive sperm percentages were
assessed by using alkaline methyl violet and eosin-nigrosin stains
respectively. Acrosomal intact was determined by using Giemsa
staining technique according to Watson (1975).

Extension and treatment for liquid semen :-

The pooled semen, after evaluation, was extended with eggd
yolk citrate to give a final concentration of 120x10% sperm cell/ml.
The prepared liquid semen was divided into two portions, the first -
contained ascorbic acid (L-ascorbic acid, Sigma) and the second
one contained glutathione (Sigma). The ascorbic acid was added
to the extended semen at concentrations of 0.0 mg (control), 0.1,
0.5 and 1.0 mg / 120x10° sperm cell. The glutathione was added
to the extended semen at concentrations of 0.0 mmol (control),
0.1, 0.5 and 1.0 mmol/ 120 x 10° sperm cell. Five samples from
each of the above mentioned concentrations were prepared. All
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samples were stored in refrigerator (4°C) and examined daily for 4
days to evaluate sperm motility, livability, secondary abnormalities
(especially free loss head and bent tail) and percentages of intact
acrosomal.

Extension and treatment for frozen semen :-

Egg yolk citrate extender was prepared (one patt egg yolk
and four parts sod. citrate), then divided into two equal paris.
Glycerol (14%) was added to the first part and the semen was
added to the second part. Equal amount of first part of extender
was added in 3 lots with 5 minutes apart to obtained the final
concentration of 120x10° sperm cell/ml and 7% glycerol.

The final extend semen was divided into two parts. Ascorbic
acid and glutathione were added at the same levels of
concentrations of used for liquid semen. Five samples from each
concentrations were prepared. The treated and control extended
semen were filled in mini-tub straws (each 0.25 m! capacity) and
sealed. The straws were collected in a special container and
transported to the refrigerator to equilibration at 5°C for 3 h. The
straws were exposed to liquid nitrogen vapour (-100 °C) for 10
minutes, then kept in liquid nitrogen large flask. Evaluation was
done after 24 h from complete processing. Ten straws from each
concentrations of ascorbic acid and glutathione were thawed in
water bath (45°C) for one minute. Each group of straws were
collected in the test tube and kept in water bath (30°C) fill
examination. Evaluation of each sample was done as in case of
liquid semen.

Biochemical analysis :-

After sperm evaluation the remainders of samples were
centrifuged at 3000 rpm for 20 minutes. The supernatant fluid was
collected and kept at -20 °C till used for biochemical analysis.
Lactate dehydrogenase (LDH) was determined by using
commercial kit (Stanbio Lab. INC., San Antonio, Texas). Lipid
peroxide (LPO) concentration was estimated by the
malonaldehyde (MDA) level according to Benge and Aust (1978).

Electronic microscopically examination :-

After centrifugation, the sediment was prepared, in the Unit
of Electronic Microscope, Assiut University, for examination by
tfransmission electron microscope to evaluate changes in the
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plasma membrane of spermatozoa after being stained by uranyl
acetate and lead citrate.
Statistical analysis :-

Data were expressed as the mean + S.D for all treatment.
Analysis of Variance (ANOVA) was done and differences between
treatments were analyzed by least significant difference (LSD)
using PC-stat computer programme. Results were considered
significant at P<0.05 or less.

RESULTS

The effect of addition of antioxidants upon the liquid and
frozen buffalo-semen were represented in Tables (1-4) and
Figures (1-5).

Effect of ascorbic acid and glutathione on quality of liquid
semen :-

Sperm motility percent (S.M) and livability were affected by
the addition of either ascorbic acid or glutathione (Tables 1, 2).

" S.M and sperm livability increased significantly (P<0.01) with all
concentrations of ascorbic acid and glutathione. It was observed
that, the increase of S.M and livability was noticed with higher
concentration of ascorbic acid and glutathione till the 4™ day of
storage when compared with the control samples. High
concentration of glutathione (1. mmol) had a highest improving
effect on the S.M and sperm livability than in case of ascorbic acid
( 1.0 mg).

Sperm abnormalities percent (S.Ab) reduced by the addition
of antioxidants to the liquid buffalo semen (Table 3). Al
concentrations of both ascorbic acid and glutathione had a
significant (P<0.01) reducible effect when compared with control.
In between concentrations, the high concentration of ascorbic acid
had a non-significant effect when compared with the second
concentration but significantly with the first concentration all over
the storage time. However, in case of glutathione, there are
significant effects between each concentration through 3" and 4%
day of storage, but there are non-significant effects between high
and second concentration at 1 and 2™ day of storage. The
results presented at Table (4) show the effect of ascorbic acid
and glutathione on the percentages of intact acrosomal sperm
stored at 4 °C for 4 days. All concentrations of ascorbic acid had a
significant (P<0.01) increasing effect on perceniages of intact
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acrosomes among storage time. Moreover, all concentrations of
glutathione had a highest effect especially at the 3" and 4" day of
storage thereby the increasing percent.

The changes in the levels of LDH and LPO were illustrated in
Figures (1,2 and 3,4) respectively. The significant decreasing
(P<0.01) effect was observed for each of LDH and LPO levels in
all concentrations of ascorbic acid and glutathione among all days
of storage. The high concentration of both ascorbic acid and
glutathione (1.0 mg/ml and 1.0 mmol/ml respectively) had a
highest significant decreasing (P<0.01) effect among the last day
of storage. The decreasing percent at last day of storage after
adding of high concentration of glutathione (129.13 %) was better
than in case of ascorbic acid (89.58 %) at the same concentration
and the same day of storage.

Effect of ascorbic acid and glutathione on the quality frozen
buffalo-semen after thawing :-

The obtained results in this parts of the present study were
illustrated in Table (5). It revealed the effect of ascorbic acid upon
the thawing frozen semen, as well as, it was noticed that, 5S.M had
a significantly increasing (P<0.01) effect in all concentrations of
ascorbic acid when compared with control samples. However, high
concentration (1.0 mg/ml) had a significant {P<0.05) different when
compared with other concentrations of ascorbic acid, but there is
no- significant different between first and second concentrations of
ascorbic acid upon the S.M after thawing of frozen semen. All
concentrations of ascorbic acid had a significantly increasing
(P<0.01) effect upon the sperm livability and intact acrosomal
percent of thawing frozen semen as compare with the control
samples. In addition, S.Ab decreased significantly (P<0.01) with all
concentrations of ascorbic acid. When compared between the
effects of all concentrations upon sperm livability, S.Ab and intact
acrosomal percent, it was noticed that, the third (high)
concentration was considered the more effective and it had a
significantly (P<0.05) effect as compared with first and second
concentrations of ascorbic acid.

- The significant decreasing (P<0.01) effect was noticed for
each of LDH and LPO levels from controi in all concentrations of
ascorbic acid as well as, there was a significant effect (P<0.01)
between all concentrations upon LDH and LPO levels of thawing
frozen semen. The variations in the effect of glutathione upon the
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thawing/ frozen semen were presented at Table (5b). It had a
significant increasing (P<0.01) effect on S.M, sperm livability, and
intact acrosomal percent when compared with the control samples.
It also, had a significant decreasing (P<0.01) effect on S.Ab
(except first concentration), LDH and LPO levels as compared with
the control samples.

When compared between all concentrations, it was observed
that, there was a non-significant effect between first and second
concentrations of glutathione in case of S.M, livability, S.Ab and
intact acrosomal percent but the third concentration had a
significant effect (P<0.05) with 12 and 2 concentrations in case of
S.M but it was non-significant effect with 2™ concentration in case
of sperm livability, S.Ab and intact acrosomal percent. However, All
concentrations of glutathione had a significant effect (P<0.05)
between them in case of LDH and L.LPO levels.

Effect of antioxidants upon the ultrastructure of treated and
control liquid and frozen buffalo-semen :-

The ultrastructure examination of treated and control
samples (Figure 6) revealed that, the high concentrations of
treatment either ascorbic acid or glutathione had a protective effect
for sperm against plasma membrane integrity when compared
with control. The other concentrations had a bad effect (especially
lower concentration), which observed in the form of sever swelling
and sever disintegration of the plasma membrane of sperm head.
The protective effect of glutathione (high concentration) against
plasma membrane disintegration was better than that of ascorbic
acid treatment. For this reason, the freated of liquid and frozen
samples with high concentration of ascorbic acid and glutathione
were used in insemination to calculate the fertility.

DISCUSSION

The dilution of semen in appropriate media not only provides
an environment suitable for extended storage of the spermatozoa,
but also dilutes the sperm concentration to a level appropriate for
making multiple insemination {Garner, 1991). Artificial insemination
(Al) has resulted in the confrol of venereal diseases and the
reduction in frequency of undesirable recessive genes (Maxwell
and Salamon, 1993). -
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This study is a trial to investigaie the effect of different
concentrations of antioxidants (ascorbic acid and glutathione) on
buffalo-liquid and frozen semen. The obtained results showed that,
the addition of antioxidants (ascorbic acid and glutathione)
improved the semen quality especially sperm motility along the
storage time and after thawing. This improvement increased with
increasing of the adding concentration of antioxidants. These
results are in agreement with that reported by Slaweta and
Laskowska (1987), Maxwell and Stojanov (1996), Sinha et al.
(1996), Bilodeau gt al. (2002) and Foote et al. (2002) who
observed that the addition of antioxidants was beneficial
improvement in progressive motility of diluted and frozen bovine
semen. However, Donnelly et al. (1999) and Ball et al. (2001)
concluded that adding of water-soluble antioxidants (ascorbic acid
and glutathione) did not significantly improve the maintenance of
motility during liguid semen storage.

The improvement of sperm motility during the present study
is attributed to the addition of antioxidants fo semen increase the
intracellular sperm ATP level and prevented sperm ATP loss
(Bilodeau, et al., 2002). Moreover, Slaweta and Laskowska (1987)
and Sinha et al. (1996) suggested that antioxidants (e.g.
glutathione) play an active role in sperm fructolysis. It is a
coenzyme of 1,3- diphosphoglyceric aldehyde dehydrogenase
which leads to oxidation of triose phosphate to phosphoglyceric
acid which is later reduced to pyruvic acid then lactic acid. This
may be the reason for improved metabolic activity and increased
motility of the sperm.

The values of sperm viability percentages along the storage
fime take the same trend of motility with different doses of the
antioxidants (Cerolini, et al., 2000). Moreover, there are non-
significant decreasing effects of antioxidants on the sperm
abnormalities. This may be attributed to the protective action of the
antioxidants against lipid peroxidation which similar to egg yolk that
may also provide lipid substrates for peroxidation (Erochin and
Derjasencev, 1992).

A complex antioxidant system present in spermatozoa and
seminal plasma to scavenge the oxygen radicals and prevent their
damage action under normal physiological conditions (Surai, et al.,
1998). Nevertheless, the antioxidant system of the cell did not
potent enough to prevent lipid peroxidation completely, especially
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during in vitro storage when the production of free radicals could
be significantly enhanced as a result of metabolic changes
(Hammerstedt, 1993 and Halliwell, 1994). However, the present
results show that, in the buffalo-semen, the addition of antioxidant
into the storage diluents improve any deterioration in the
parameters of sperm quality and decrease the acrosomal integrity.
The findings in this study seem to agree with those of Vishwanath
et al. (1994), Maxwell and stojanov (1996), Baumber et al. (2000)
and Ball et al. (2001). They concluded that, antioxidants had an
additive effect on the acrosomal integrity of spermatozoa and
significantly increase their resistance to lipid peroxidation
(Griveau, et al., 1995). In our investigation, the finding revealed a
significant decreasing of the release of LDH and LPO in the
treated samples than in control samples which agree with the
reports of Slaweta and Laskowska (1987), Cotran et al. (1989) and
Sinha et al., (1996). Bell et al. (1993) reported that, there was a
negative correlation between sperm motility and LPO in the
cryopreserved Samples.

Concerning the protection of sperm cell and plasma
membrane by addition of antioxidants, the obtained results
revealed that, the high concentration of the uses antioxidants
protected the sperm cell membrane (as observed on ultrasturcture
of sperm). It is clear that, oxidative damage is only one of a
number of stresses the cryopreserved sperm cells (Alvarez and
Storey. 1993). The Sudden increase in oxygen utilization by
spermatozoa during storage and thawing, following the dormant
metabolic stage, might be responsible for increased production of
free radicals, leading to spermatozoal membrane damage (Sinha,
et al. 1996 and Bilodeau, ef al., 2000). This stress found to be
counteracted in presence of glutathione and ascorbic acid
(Slaweta and Laskowska, 1987). The obtained findings agrees
with that reported by Maxwell and Watson (1996), Sinha et al.
(1996), O’Flaherty et al. (1997), Watson (2000) and Yousef gt al.
(2003). They concluded that antioxidants play an important role in
scavenging reactive oxygen and other free radicals and may be
delay the membrane destabilization associated with sperm storage
and thawing.

Finally, it may be concluded that, the higher concentrations
of antioxidants used in our investigation were necessary to protect
spermatozoa from the potentially foxic conditions created in the
unnatural environment of liquid storage semen and during
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frozen/thawing processes. As well as, antioxidants might be
protect the spermatozoa from membrane damage by inhibiting the
lipid peroxidation process, which leads to improve the liquid and
frozen semen quality.

REFERENCES

Ahmed, M.; Khan, A.; Shah, Z. A. and Ahmed, K. M. (1996): Effects of
removal of seminal plasma on the survival rate of buffaio bull spermatozoa.
Anim. Reprod. Sci., 4: 193-199.

Alvarez, J. G. and Storey, B, T. {1993): Evidence that membrane stress
contributes more than lipid peroxidation to sublethal cryodamage in
cryopreserved human sperm: glycerol and other polyols as sole
cryoprotectant. J. Androl., 14: 199-209.

Ball, B.A.; Medina, V,; Gravance, C.G. and Baumbe, J. {2001): Effect of
antioxidants on preservation of motility, viability and acrosomal integrity of
equine spermatozo -589.
Baumber, J.; Ball, B. A.; Gravance, C. G.; Medina, V. and Dav Morel, M.
C. (2000): The effect of reactive oxygen species on equine sperm motility,
viability, acrosomal integrity, mitochondrial membrane potential and
membrane lipid peroxidation. J. Androl., 21(6): 895-902.

Bell, M.; Wang, R.; Hellstrom, W. J. and Sikka, S. C. (1993): Effect of
cryoprotective additives and cryopreservation protocol on sperm membrane
lipid peroxidation and recovery of motile human sperm. J. Androl., 14(6): 472-
478.

Benge,J.A. and Aust, S.D. (1978): Nicrosomal lipid peroxidation. Cancer
Res., 41:1502-1507.

Bilodeau, J. F.; Blanchette, S.; Cormier, N. and Sirard, M. A. {2002):
Reactive oxygen species-mediated loss of bovine sperm motility in egg yolk
Tris exiender: protection by pyruvate, metal chelators and bovine liver or
oviductal fluid catalase. Theriogenology, 57(3): 1105-1122.

Bilodeau, J. F.; Chatterjee, S.; Sirard, M. A. and Gagnon, C. (2000): | evels
of antioxidant defenses are decreased in bovine spermatozoa after a cycle of
freezing and thawing. Mol. Reprod. Dev., 55(3); 282-288.

Buhr, M.M.; Canvin, A.T. and Bailey, J.L. (1989): Effects of semen
preservation on boar spermatozoa head membranes. Gam. Res., 23: 441-
449,

Cerolini,S.; Maldjian, A.; Surai, P. and Noble, R. (2000): Viability,
susceptibility to peroxidation and fatty acid composition of boar semen during
liquid storage. Anim. Reprod. Sci., 58: 99-111.

Corten, R. S.; Kumar, V. and Robbins, S. L. (1989): Pathologic Basis of
Diseases. 4% (ed.), W. B. Saunders Co., Philadelphia, PA., pp. 9-186.

Donnelly, E.T.;, McCiure, N. and Lewis, S.E. (1999): Antioxidant
supplementation in vitro does not improve human sperm motility. Fertil. Steril.,
72(3): 484-495,

Erochin, A. S. and Derjasencev, V. I (1992): Protective effect of
phenoksane on ram spermatozoa. Zootechnija., 2: 17-18.

274




MINUFIYA VET. J. VOL. 3 NO. 1 APRIL 2004

Foote, R.H.; Brockett, C.C. and Kaproth, M.T. (2002): Motility and fertility of
bull sperm in whole milk extender containing antioxidants. Anim. Reprod.
Sci., 71 (1-2): 13-23.

Garner, D, L. (1991): Artificial Insemination. In: Reproduction in Domestic
Animals. P. T. Cupp, (ed.), Academic Press, Inc., New York, pp. 262-266.
Griveau, J. F.; Dumont, E.; Renard, P.; Callegari, J. P. and Le Lannou, D.
(1995): Reactive oxygen species, lipid peroxidation and enzymatic defense
systems in human spermatozoa. J. Reprod. Fertil., 103 17-23.

Gutteridage, J. M. and Halliwell, B. (1994): Antioxidants in Nutrition, Health
and Disease. Oxford: Oxford Univ. Press, 53-54.

Halliwell, B. (1994): Free radicals and antioxidants: a personal view. Nutr.
Rev., 52(8): 253-2865.

Hammerstedt, R. H. (1993): Maintenance of bioenergetic balance in sperm
and prevention of lipid peroxidation: a review of the effect on design of
storage preservation systems. In: Sperm Preservation and Encapsulation.
Reprod. Fertil. Dev., 5: 675-690,

Jain, M.C. (1997): Comparative study of glutathione activity in indigenous
crossbred and pure exotic bull semen. Ind. Vet. J., 74: 847-849.
Kessopoulou, E., Tomlinson, M.J.; Barrati, C. L.; Bolton, A. E. and
Cooke, 1. D. (1992): Origin of reactive oxygen species in human semen:
spermatozoa or leucocytes? J. Reprod. Fertil., 94: 463-470.

Krizanovic, D. (1987): Glutathione and related enzyme activities in the blood
of Simmental bull. Research Vet. Sci., 63: 191-192.

Maxwell, W.M. and Salamon, C.S. (1993): Liquid storage of ram semen: a
review. In “sperm Preservation and Encapsulation”. Reprod. Fertil. Dev., 3
613-638.

Maxwell, W.M. and Stojanov, T. (1996): Liquid Storage of ram semen in the
absence or presence of some antioxidants. Reprod. Fertil. Dev., 8: 1013-
1020.

Maxwell, W.M. and Watson, P.F. (1996): Recent progress in the
preservation of ram semen. Anim. Reprod. Sci., 42: 55-65.

O’Flaherly, C.; Beconi, M. and Beorlegui, N. (1897): Effect of natural
antioxidants, superoxide dismutase and hydrogen peroxide on capacitation of
frozen-thawed bull spermatozoa. Andrologia, 29: 269-275.

Shannon, P. and Curson, B. (1982): Kinetics of the aromatic L-amino acid
oxidase from dead bovine spermatozoa and the effect of catalase on fertility
of diluted bovine semen stored at 5°C and ambient temperature. J. Reprod.
Fertil., 64: 463-467.

Sinha, M.P.; Sinho, A. K.; Singh, B. K. and Prasad, R. L (1996): The effect
of glutathione on the motility, enzyme leakage and fertility of frozen goat
semen. Anim. Reprod . Sci., 41: 237-243.

Slaweta, R. and Laskowska, T. (1987): The effect of glutathione on the
motility and fertility of frozen bull semen. Anim. Reprod. Sci., 13: 249-253.
Slaweta, R.; Wasowicz, W. and Laskowska, T. (1988): Selenium content,
glutathione peroxidase activity and lipid peroxide level in fresh bull semen and
its relationship to motility of spermatozoa after freezing-thawing. J. Vet. Med.
A., 35:455-460. .

Surai, P.; Cerolini, S.; Wishart, G.; Speake, B.; Noble, R. and Sparks, N.
(1998): Lipid and antioxidant composition of chicken semen and its
susceptibility to peroxidation. Poult. Av. Biol. Rev., 9(1): 11-23.

275



MINUFIYA VET. J. VOL. 3 NO. 1 APRIL 2004

Upreti, G.C.; Jensen, K.; Munday, R.; Vishwanath, R. and Smith, J. E.
(1994). Studies on ram spermatozoal aromatic amino acid oxidase. Proc.
Aust. Soc. Reprod. Biol., 26: 115-122,

Vishwanath, R. and Shannon, P. (1997): Do sperm cells age ? A review of
the physiological changes in sperm during storage at ambient temperature.
Reprod. Fertil. Dev., 9;: 321-332.

Vishwanath, R.; Munday, R. and Shannon, P. (1994): Field trials on the
efficacy of Desferal-a chelating agent- in extending fertilizing ability of bull
sperm diluted in ambient temperature diluents. In: Proceedings of the New
Zealand Embryo Transfer Workshop, pp. 72-75.

Watson, P. F. (2000): The causes of reduced fertility with cryopreserved
semen. Anim. Reprod. Sci., 60-61: 481-492,

Watson, P.F. (1975}). Use of a Giemsa stain to detect changes in acrosomes
of frozen ram spermatozoa. Vet. Rec., 97: 12-15.

Woodford, F.P. and whitehead, T. P. (1998): |Is measuring serum
antioxidant capacity clinically useful? Ann Clin. Biochem., 35: 48-56.

Yousef, ii.1.; Abdaliah, G.A. and Kamel, K.I. (2003): Effect of ascorbic acid
and vitamin E supplementation on semen quality and biochemical parameters
of male rabbits. Anim. Reprod. Sci.,76 (1-2): 99-111.

276




MINUFIYA VET. J. VOL. 3 NO. 1 APRIL 2004

Table {1) : Effect of antioxidants upcon sperm motilitypercentages of
liguied semen stored at 4 °C for 4 days.

Storage Control Ascorbic acid Glutathione
time samples (n=20) {n=20)
{days) (n=20) 0img{n= |(05mg{n=20) [1.0mgi{n=20} | 01 mmol{n=| 0.5mmol(n= 1.0 mmol {n =
20) 1G) 10} 10)
1 5833+ 289 |63.33+288%7| 68.33 22177 | 73.35+2.89'° | 66.67 +2.88%° | 69.33 = 1.16*™* | 74.45+2.19>®
2 5167 +1.88° 6167 +219%° | 66.67£2.89'%7 | 7166+2.1"" |61.67+216%°| 67.35+234> | 7233292
3 4833+ 139 |53,33+267 | 63331215 | 68.33 £1.92"%° | 56,67 + 1.65%° | 64.67 £2.54 | £9.54 £2.21*°
4 4157 +2.88° |4833+282% | 56.76 577" | 63.52+2.88*° {5076=167%°] 5833 +1.17°" | 66.67£1.35"°

-Means with different superscript numbers in the same row are significantly different (P< 0.01).
-Means with different superscript letters in the same column are significantly different (P< 0.01).

Table (2} : Effect of antioxidants upon sperm viability percentage
of liquid semen stored at 4 °C for 4 days.

Storage Control Ascorbic acid Glutathione
time samples {(n=20) {n=20)
(days) {n=20) 0img(n= 05 mg (n =|1.0 mg {n =|01mmol(n=] 0.5mmal(n= 1.0 mmol {(n=
20) 20) 20) 10} 10) 10)
1 7782 £0.98' | 84.76 + 0.69%* | 85.97 + 1.08%* | 87.28 £ 0.61*® | 85.97 + 0.64%" | 86.57 £ 0.46>* | 87.46 + 0.68*°
2 70.78 +1.05' | 83.86 + 0.76%* | 84.37 £ 1.15°" | 85.56 + 1.27°® | 84.16 £ 0.36%* | 85.06 +1,05>>" | 86.86 £ 065>
3 67.78 + 0.75' | 78.09 +0.79%° | 81.75 + 0.73%° | 84.35+1.12*% | 80.59 + 0.56>° | 83.36 £1.03>° | 84.86 +1.76"°
4 51.44 +0.48° | 65.69 +0.61>° | 78.08 + 0.65>¢ | 81.62 £ 0.89*° | 75.35 £ 0.60> | 80.16 + 0.63>" | 83.03 + 0.47*"

-Means with different superscript numbers in the same row are significantly different {P< 0.01).
-Means with different superscript letters in the same column are significantly different (P< 0.01).
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Table (3) : Effect of antioxidants upon sperm abnormalities percentage of
liguid semen stored at 4 ¢ for 4 days.

Stora Control Ascorbic acid Glutathione
ge samples {n=20} {n=20)
time
{day (n=20) 0img{n= |05 mg {n =|10mg{n=20) | 0.1 mmol(n= 0.5 mmol {n = 1.0 mmol {n =
s) 20) 20) 10} 10) 10)
1 2506 £1.49" |19.41+0.64%° | 17.38 £1.09°° [ 16.49 £1.26°% |19.27 +0.73%* 117.09% 0.24* 15.52 + 0.55°°
2 | 2855+0.76" |21.89+0.75%° | 19.24 £1.04>° | 17.58 £ 0.90>*° | 20.73 £ 0.57>>° | 18.04 £ 0.77>** | 16.57 £ 051>*
3 |3045+2.36" |23.82+0.92% |20.04+0.28%" | 17.63 £1.27**° | 21.65+ 0.73%° | 19.43 & 1.04%%¢ | 47.09 £ 1.07%*
4 |3736+:069" |2534+095° 2078093 [19.23+0.82°° |22.85+£062>° [2047% 0.86%° 1B.79 + 0.43*°
-Means with different superscript numbers in the same row are significantly different (P< 0.01).
-Means with different superscript letters in the same column are significantly different {P< 0.01).
Table (4) : Effect of antioxidants upon sperm acrosomal intact percentage
of liquid semen stored at 4 °C for 4 days.
Storag Control Ascorbic acid Giutathione
e time samples {n=20) (n=20)
(days) {n=20) gimg(n= |05 mg {n =10 mg (n =! O.1mmol(n= 0.5 mmol {n = 1.0 mmol {n =
20} 20) 20) 10) 10) 10)
1 7732+ 149 | 79.25  0.24%7 | §1.54 +1.23%° | 85.48 £ 0.81°* | 84.38 £ 0.79*° 86.09 + 0.39% 88.15 + 0.48%
2 71 46 = 0.79" | 78.05 + 0.64%° | 79.47 £ 0.74%" | 83.62 + 0.87*° | 83.31£0.35>*° 85.32 £ 0.473%2 87.10 £ 0.47%2
3 69.45 + 0.61" | 76.54 + 0.59%° | 78.83 + 0.19°° | 81.18 £ 0.78*¢ | 8255+ 0.66%"° 83.67 £ 0.43%° 85.23 + 0.39%°
4 66.02 + 1.25' | 74.08 +0.76%° | 76.98 £ 0.13%° | 79.96 £0.32*° | 81,68 + 0.73%° 82.35 £ 0.85>¢ 84.06 + 0.76%¢

“Means with different superscript numbers in the same row are significantly different (P< 0.01).
-Means with different superscript letters in the same column are significantly different (P< 0.01).
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Table (5) : Effect of antioxidants upon the frozen semen quality after thawing.

Stora Control Ascorbic acid Glutathione
ge samples {n=20) (n=20}
time
{day (n=20) 0img(n= |05 mg {n =|1.0 mg {(n =1 01mmol(n= 0.5 mmol {n = 1.0 mmol {n =
s) 20 20) 20) 10) 10) 10)
S | 2400+4.18 | 56.00+6.527 | 60.00=5.00° | 52.00 & 4187 56.00 £ 6.52° £0.00 + 5.00° 62.00 + 4.18°
SV | 5766548 | 67.80+6.437 | 73.93 -4.61%7 | 7876 % 3.30° 67.89 % 6.437 73.93 £ 4.61%° 78.76 + 3.30°
S.Ab | 2429+279" | 19.60+1.52% | 18.99 £ 0.85° | 17.59= 0.79° 18.60 = 1.52% 18.99 + 0.85% 17.59 + 0.79%
SAL| 5974451 | 7469+4217 | 79.74+1.78" | 8051175 74.69 £ 4.21° 79.74 + 1,782 80,51 £ 1.75°
_mwm_ 50 g1 042" | 42.97£0.38% | 39.1420.13° | 31.83x041° 42.97 +0.38° 39.14 £ 0.13° 31.83 + 0.41*
0247+ 011" | 01.77+0.072 | 01.67 £0.06° | 0143+ 0.06%.1 01.77 20.07% 04.67 + 0.08° 01.43 + 0.06*

-S.M = Sperm motility percentages.
-8.V = Sperm viability percentages.
-S.Ab = Sperm abnormalities percentages.

-S.A.l = Sperm acrosomal intact percentages.
-LDH (U/L) = Lactate dihydrogenease enzyme
-LPO (nmoliL) = Lipid peroxide.

-Means with different superscript nu

mbers in the same row are significantly different (P< 0.01}.
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Figure (1) : LDH levels (U/L) of treated liquid semen with ascorbic acid
stored at 4 C for 4 days.
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Figure (2) : LDH levels (U/L) of treated liquid semen with glutathione
stored at 4 C for 4 days.
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LPO levels (nmol/L,)

_/ FHecontrol B£0.1 mg
2.62 20,5 mg (91.0 mg
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Figure (3) : LPO levels (nmo¥/L) of treated liquid semen with ascorbic
acid stored at 4 C for 4 days.
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Figure (4) : LPO levels (nmol/L) of treated liquid semen with ghutathione
stored at 4 C for 4 days.
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Explanation of Plates

Plate (I ): Liquid semen after 4 days storage.

Fig. 1: Sagital section through the head of non-treated buffalo-bull spermatozoa.
Fig. 2 : Sagital section through the head of treated buffalo-bull spermatozoa with 1*
cone. of ascorbic acid.

Fig. 3 : Sagital section through the head of treated buffalo-bull spermatozoa with 2"
conc. of ascorbic acid.

Fig. 4 : Sagital section through the head of non-treated buffalo-bull spermatozoa with
high conc. of ascorbic acid.

Fig. 5 : Sagital section through the head of treated buffalo-bull spermatozoa with 1
cone. of glutathione.

Fig. 6 : Sagital section through the head of treated buffalo-bull spermatozoa with 2™
conc. of glutathione.

Fig. 7 : Sagital section through the head of non-treated buffalo-bull spermatozoa with
high conc. of glutathione.

Plate (II ): Frozen semen after thawing.

Fig. 1 : Sagital section through the head of non-treated buffalo-bull spermatozoa.
Fig. 2 : Sagital section through the head of treated buffalo-bull spermatozoa with 1*
conc. of ascorbic acid.

Fig. 3 : Sagital section through the head of treated buffalo-bull spermatozoa with 2™
conc. of ascorbic acid.

Fig. 4 : Sagital section through the head of non-treated buffalo-bull spermatozoa with
high conc. of ascorbic acid.

Fig. 5 : Sagital section through the head of treated buffalo-bull spermatozoa with 1%
conc. of glutathione.

Fig. 6 : Sagital section through the head of treated buffalo-bull spermatozoa with 2™
conc. of glutathione.

¥ig. 7 : Sagital section through the head of non-treated buffalo-bull spermatozoa with
high cone. of glutathione.
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Plate |
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Plate 11
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