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SUMMARY

The present study was carried out on of 198 frozen semen straws
taken from 22 buffalo bulls ( < 5, 5-10 & >10 years old) at three storage
periods (1, 2 & 3 years) with three repetitions. Results revealed more
improvement in the sperm viability and fertilizing capacity for bulls aged 5
— 10 years when compared to other age groups. Although there was a non-
significant improvement in the quality tests of spermatozoa a non-
significant decrease appeared in the conception rate of the buffalo frozen
semen stored for three years or more. It was c oncluded that b uffalo bulls
aged up to 10 years have more efficiency in artificial insemination purposes
based on their high semen quality and fertilizing capacity; storage of the
frozen semen seems to depend more on the change in systems of freezing,
thawing and handling than the length of the storage period

INTRODUCTION

Since buffalo spermatozoa are more susceptible to hazards during
freezing than cattle spermatozoa (Raizada, et al., 1990; Kumar, et al., 1992;
Mall, et al., 1997), it is intended to clarify those factors influencing directly
the viability and fertilizing capacity of buffalo spermatozoa. Some of these
factors are related to the freezing and thawing processes (Pursel, et al.,
1985, Watson, 1995; Wielders, 1997), the plasma membrane integrity
(Parks, et al., 1987, Crowe, et al., 1989; Lin, et al., 1993). However,
individuality due to age of the bull (Fi-Azab, et al., 1998a) and length of the
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storage period of the frozen semen (Lee, et al.,, 1977; Chinnaiya, et al.,
1990) can not be ignored. Judging on these factors, firstly, depended on
assessing the change in the physical characteristics of the frozen-thawed
semen (Yousef, 1997; El-Azab, et al., 1998b). Now, more recent techniques
like the hypo-osmotic swelling test, HOST (Correa & Zavos, 1994; Correa,
et al., 1997) and the semen quality test, SQT (Wang, et al., 1998; Reddy &
Bordekar, 1999) have been implemented as indicative to the fertilizing
capacity. The present study aimed at clarifying the effect of age of the bull
and length of the storage period on viability and fertilizing capacity of
buffalo frozen semen.

MATERIAL & METHODS
In a laten square design, a total of 198 frozen semen straws, 0.5 ml

capacity were taken from 22 buffalo bulls ( <5, 5-10 & >10 years old) at
three storage periods (1, 2 & 3 years) with three repetitions. Each time, the
frozen semen was thawed at 37°C for 30 seconds to estimate the following:
(1) Percentage of the post-thawing motility (PTM) according

to Salisbury, et al. (1978).
(2) Percentage of live spermatozoa (PIS) using the eosin - nigrosin

Staining technique (Campbell, et al., 1956).
(3) Percentage of intact acrosome (PIA) using the spermac stain

technique ( Oettle, 1986).
(4) The hypo-osmotic swelling test (HOST) indicating percentage of

coiling and bending tails of spermatozoa (Jeyndran, et al., 1992).
(5) The semen quality test (SQT) according to Reddy & Bordekar (1999).

For most of buffalo bulls, under investigation, the conception rate
(CR) was estimated on 2 total of 66 trials of insemination for 3682 buffalo
cows inseminated during the pericd from January to December, 2002
according to the data base program allocated in the General Organization for
Veterinary Services. ‘
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All data obtained were tabulated and statistically analyzed according
to the statistical computer program, Statease (1986).

RESULTS
Regarding the effect of age o fthe buffalo bull, the present results
revealed more i mprovement in the sperm viability and fertilizing capacity
for bulls aged 5 — 10 years when compared to other age groups. In the mean
time, although there was a non-significant improvement in the quality tests
of spermatozoa a non-significant decrease appeared in the conception rate
of the buffalo frozen semen stored for three years or more (Table, 1).

Table (1): Effects of age of the bull and period of the storage on viability and fertilizing
capacity of buffalo frozen semen (Mean + S.E.)

Factors PTM PLS PIA | HOST SQT CR
(%) (%) (%) () (%)
Age of the bull:
- <5 years 37.27 4891 | 8046 |2636 |1.71 62.50
+0.46% | +4.14% | £0.59" | +£2.82* | +0.22° +1.03*
- 5-10 years 40.42 4975 7892 12325 |216 60.08
+2.64* | £3.11*° | 089" | £2.62* | +.018° +1.50"
-> 10 years 34.14 4373 | 7856 | 2478 | 2.00 62.86
+0.71° | £2.10* | +048" | £1.01* | £0.10° +0.36
Period of
storage: 35.86 46.74 78.57 23.26 1.43 62.47
-1 year +1.14%° | +1.58" | £1.22"° | £1.42° | +0.08" +0.81°
32.69 223 | 77.00 | 3000 |3.11 63.30
- 2 years +1.93° £2.72° | £0.98" | £1.73* | £0.360* | £0.87°
38.21 4829 | €0.14 | 2021 |2.73 60.15
- 3> years £2.60° | £320° | £047° | £195° | 0.30° | 176

Values with different superscripts within the same column for the same

Factor are significant at least at P < (.05
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DISCUSSION

It has been emphasized that the semen quality and freezability of
spermatozoa for some buffalo bulls are generally inferior comparing to
others under the same conditions of management, a finding which might be
attributed to species variation (Chinnaiya and Ganguli, 1990; Anchieta et al,
2001), age of the bull (Stalhammar, et al., 1989; Rao and Streemannarayana,
1996) and even individuality (Siratskil, 1993; El-Azab et al.,, 1998a).
However, semen manipulation during freezing, thawing and handling can
not be ignored (Salisbury, et.al., 1978). Without justification of all these
events, profitability of producing semen of good fertilizing capacity will be
absent.

Although no single test or a combination of tests has been proven to
be efficiently good to judge on the enfutured fertility rate of a bull, a high
significant positive correlation has been indicated between fertility and
percentage of the post-thawing motility of spermatozoa (Gibson and
Graham, 1969; Chandler, et al., 1978). From the present study, it has been
found that the percentage of PTM of buffalo bull spermatozoa differed
significantly between the different age groups. It appeared much better at 5 -
10 years old after which it declined. From field experiment, it was noticed
that the semen quality of the buffalo bull is improved by advancing age of
the bull as the libido is improved and the testes become more active. On the
other hand, it has been found that the percentage of PTM of spermatozoa
seems to be more fluctuated between periods of storage of the frozen semen
of buffalo bulls. Such fluctuation might be attributed to the different trials
adopted to establish the extender being used (Belorkar, et al., 1993; El-
Azab, et al., 1998D), the system of freezing (Shannon, 1978; Salisbury et al.,
1978) and the technique of thawing (Hube et al., 1983; Youssef, 1997) and
handling the frozen semen. Parallel to any fluctuation in percentage of the
PTM of spermatozoa, there is a positive correlation to percentage of the live
spermatozoa, a finding which was confirmed in a previous study (El-
Chahidi et al, 1977).

The percentage of cells that have an intact acrosome and are able.to
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perform the acrosome reaction upon triggering is regarded as important
semen characteristic (De leeuw,et al., 1991; Wielders, 1991). Thereby, a
high correlation with fertility has been indicated for the percent intact
acrosome of spermatozoa (Saake and White, 1972; Berndtson, et

al.,1981). The PIA of buffalo bull spermatozoa was found to decrease non-
significantly by advancing age of the bull, a finding which came in
accordance with some previous reports (Stalhammer, et.al., 1989; Chinnaiya
and Ganguli, 1990). However, a significant difference in PIA of buffalo bull
spermatozoa was observed in relation to period of storage of the frozen
semen. Such difference might be attributed to the change in techniques of
processing, storage and thawing the frozen semen (Youssef, 1997; El-Azab
et al., 1998b).

Cryopreserved spermatozoa are very susceptible to changes in the
osmotic conditions encountered during freezing and thawing (Fisher and
Fairfull, 1984; Zavos, 1991). Abrupt changes in osmotic pressure result in
occurrence of osmotic shock, reduced sperm viability and sperm membrane
damage (Correa and Zavos., 1995; Correa, et al., 1997). From the present
study, an improved in the HOST of buffalo frozen semen incorporated with
buffalo bulls aged 5 — 10 years. In our concern, this finding might be
attributed to 1 nability o f either the young or advanced aged bulls to resist
any change in the semen buffering capacity. Moreover, a significant change
in the HOST of buffalo frozen semen associated with the change in period
of the storage, a finding which came in consistent with the close relationship
to the change in percentage of PTM and PIA of spermatozoa (Correa and
Zavos, 1995, Correa, et al., 1997).

The semen quality test is implemented with the HOST to evaluate
the fertilizing capacity of spermatozoa by measuring the changes in sperm
membrane functional status and permeability (Correa ,et al., 1997). fluctuant
results were noticed in the SQT between different ages of bull and buffalo
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bulls, a finding which support that the semen quality is greatly influenced by
the change in age of the bull (El-Azab et al, 1998a). As being expected the
SQT might be altered in association with the change in techniques of
freezing, storage and handling of the frozen semen. This finding was
emphasized in the present study from the significant difference in the SQT
between the different years of processing the frozen semen like that in the
HOST.

The conception rate seemed to be nearly comparable for the different
age groups and periods of storage of buffalo frozen semen. This finding
suggested that the conception rate depends mainly on the semen quality and
efficiency of processing, storage and handling the frozen semen rather than
either age of the bull itself or period of the semen storage. For this reason, a
buffalo bull might be utilized several years in production of the frozen
semen as long as its fertility is high and being acceptable to the producer
and inseminator.

From the present study, it can be concluded that, buffalo bulls aged
up to 10 years have more efficiency in artificial insemination purposes
based on their high semen quality and fertilizing capacity; storage of the
frozen semen seems to depend more on the change in systems of freezing,
thawing and handling than the length of the storage period.

REFERENCES
Anchieta, M.C.; Vale Filho, V.R.; Quirino, C.R.; Andrade, V.J.;
Salvador, D.F,; Cadena, R.A. and Batista, C.G. (2001): Rates of
pre- and post-thawing ejaculates culling and semen doses produced
- from Zebu and European bulls used as semen donors in an
artificial insemination centre in central solution Brazil. Revista
Brasileira de Reproduc. Animal, Vol. 25 (3): 387 — 389.
Belorkar, P.M.; Dahkmi, A.J. and Kodagali, S.B. (1993): Effect of season
and extenders on freezability, GOT release and fertility of
crossbred bull semen. Ind. J. Dairy Sci. 46 (5): 198 - 202.

388



3" Int. sci. Conf, MANSOURA
29-30 April 2003

Berndtson, W.E.; Olar, T.T. and Pickett, B.W. (1981): Correlation
between post-thaw motility and acrosomal integrity of bovine
sperm. J. Dairy Sci., 64: 346 - 349.

Campbell,R.C.; Dott,H.M. and Glover,‘T.D. (1956): Nigrosin-eosin as
stain for differentiating live and dead spermatozoa. J.Agric. Sci.,
44:1-8.

Chandler, J.E.; Nebel, R.L.; Adkinson, R.W.and Baham, A. (1978): The
efficiency of multiple seminal quality tests in predcting field bull
fertility. J. Anim. Sci., Abstr. No. 339.

Chinnaiya, G.P. and Ganguli, N.C. (1990): Effect of age and semen on
the intial attributes and preservability of buffalo bull semen. Proc.,
2nd World Buffalo Congr., India, 3: 80 - 86.

Correa, J.R.; Pace, M.M. and Zavos, P.M. (1997): Relationships among
frozen-thawed sperm characteristics assessed via the routine semen
analysis, sperm functional tests and fertility of bulls in an artificial

insemination program. Theriogenology, 48: 721.

Correa, J.R.; Zavos, P.M. (1994): The hypoosmotic swelling test: its
employment as an assay to evaluate the functional integrity of the
frozen-thawed bovine sperm membrane. Theriogenology, 42: 351 -
360. '

Correa, J.R.; Zavos, P.M. {1995): Frozen thawed bovine spermatozoa
diluted via slow or rapid dilution method: measurements on
occurrence of osmotic shock and sperm viability. Theriogenology,
44: 963 - 971.

Crowe, J.H.; Hockstra, F.A.; Crowe, L.M.; Ancherodoguy, T.J.;

‘ Drobins, E. (1989): Lipid phase transitions measured in intact
cells with Fourier transform infrared spectroscopy. Cryobiology,
26: 76-84.

De Leeuw, A.M.; Den Daas, JLH.G. and Woelders, H. (1991): The fix

vital stain method. J. Androl., 12: 112 - 118,

389



Abou- El- Roos, M .E .A; et. al

El-Azab, A.L; El-Bardisy, M.M. and Tawfik, S.I. (1998a): Effect of
propylene glycol and some antibiotics on the sperm viability and
bacteriological quality and frozen buffalo semen. Zagazig Vet. I.,
26 (2): 37 - 43.

El-Azab, A.l.; Zaabal, S.M.; Abdel Ghaffar, A.1. and El-Sayed, A.l.
(1998b): The quality and freezability of buffalo semen with
special emphasis to effects of age and genetic polymorphism of
blood protein system. Zagazig Vet. J., 26 (2): 8 - 13.

El-Chahidi, A.A.; El-Azab, A.l.; Rakha, A M. and Farag, Y.A. (1977):
Some attributes of consideration in buffalo bull selection for A.L
purposes. Egypt. J. Vet. Sci., 14 (1): 63.

Fiser, P.S.; Fairfull, R.W. (1984): The effect of glycerol concentration and
cooling velocity on cryosurvival of ram spermatozoa frozen in
straws. Cryobiology, 21: 542 - 551.

Gibson, C.D. and E.F. Graham (1969): The relationship between fertility
and post-freeze motility of bull spermatozoa (by pellet freezing)
without glycerol. J. Reprod. Fert., 20: 155. '

Hube, A.; Oltra, J.; Jara, C.; Barr. A.N. (1983): Effect of different
storage methods on the quality of frozen bull semen. M emorias,
Acociaci?n Latinoamericana de Producci? Nutr,of Animal, 18:
148 - 149.

Jeyendran, R.S.; Van der Ven, H.H. and Zaneveld, L.J.B. (1992): The
hypo-osmotic swelling test: An update. Arch. Andol., 29: 105 -
116.

Kumar, S.; Sahni, K.L.; Mohan, G. (1992): Effect of different levels of
glycerol and yolk on freezing and storage of buffalo semen in
milk, tris and sodium citrate buffers. Buffalo J. 2: 151 - 156.

Lee, A.J.; Salisbury, G.W.; Boyd, L.J.; Ingalls, W. (1977): In vitro aging
of frozen bull semen. J. Dairy Sci., 60 (1): 89 — 95.

Lin, D.S.; Connor, W.E.; Wolf, D.P.; Neuringer, M.; Hachey, D.L.

390



3 Int. sci. Conf, MANSOURA

29-30 April 2003

(1993): Unique lipids of primate spermatozoa-desmosterol and
docasahexaenoic acid. J. Lipid Res., 34: 491 - 499.

Mall, R.; M ohan, G. and Meur, S.K. (1997): Differential cryoinjury to
organelles and enzymes of spermatozoa during deep freezing of
buffalo semen: Implication on assessment of freezability. Buffalo.
J.,1:43 - 54,

Oecttle, E.E. (1986): Using a new acrosome stain to evaluate sperm
morphology. Vet. Med., 81: 263 - 266.

Parks, J.E.; Arion, J.W.; Foote, R.H. (1987): Lipids of plasma membrane
and outer acrosomal membrane from bovine spermatozoa. Biol.
Reprod., 1249 - 1258.

Pursel, V.G.; Park, C.S. (1985): Freezing and thawing procedures for boar
spermatozoa. In: Deep Freezing of Boar Semen, edited by L.A.
Johnson & K. Larsson, Swedish Univ. Agric. Sci., Uppsala, pp.
147 - 166.

Raizada, B.C.; Sattar, A.; Pandey, M.D. (1990): A comparative study of
freezing buffalo semen in two diluters. In: Recent Advances in
Buffalo Research, edited by R.M.Acharya, R.R.Lokeshwar and
S.Kumar, Vol. 3, pp. 66 - 74.

Rao, A.V.N. and Sreemnnarayana, O. (1996): Seminal traits and frozen
semen production in relation to age in Murrah bulls. Indian Vet. J.,

A 73:526 - 530.

Reddy, K.V.; Bordekar, A.D. (1999): Spectrophotometric analysis of
resazurin reduction test semen quality in men. Indian J. Exp Biol,,
37 (8): 782 - 786.

Saacke, R.G. and J.M. White (1972): Semen quality tests and their
relationship to fertility. Page 22 in Proc. 4th NAAB Tech. Conf.
Al Reprod.

Salisbury, G.W.; Van Demark, N.L.; Lodge, J.R. (1978): Physiology of
Reproduction and Artificial Insemination of Cattle. San Francisco:

391



Abou- El- Roos, M .E .A; et. al

WH Freeman Co., pp. 494 - 554.

Shannon, P. (1978): Factors affecting semen preservation and conception
rates in cattle. J. Reprod. & Fertility, 54 (2): 519 — 527.

Siratskil, I.S. (1993): Variability and inheritance of reproductive ability in
black pied bulls. Selskokhozyaistvennaya-Biology, 2: 34 -40.

Stalhammar, E.M.; Janson, L. and Phillipson, J. (1989): Genetic studies
of fertility in A.L Bulls. 1-Age semen and genetic effects on semen
characteristics in young bulls. Anim. Reprod. Sci., 19 (1-2): 128 -
137.

Statease (1986): Data-Plus system, Inc.

Wang, S.; Holyoak, G.R.; Panter, K.E.; Liu, Y.; Evans, R.C.; Bunch,
T.D. (1998): Resazurin reduction assay for ram sperm metabolic
activity measured by spectrophotometry. Proc. Soc. Exp. Biol.
Med., 217 (2): 197 - 202.

Watson, P.F. (1995): Recent developments and concepts in the
cryopreservation of spermatozoa and the assessment of their post
thawing function. Reprod. & Fertil., 7: 871 - 891.

Wielders, H. (1991): Overview of in-vitro methods for evaluation of semen
quality. Proc. 2nd Inter.Conf. on Boar Semen Preservation, Paul
Parey, Berlin, Suppl. 1, pp. 145 - 164.

Wielders, H. (1997): Fundamentals and recent development in
cryopreservation of bull and boar semen. Vet. Q., 19: 135 - 138.

Youssef, M.H.M. (1997): Studies on field application of frozen bull and
buffalo bull semen. M.V.Sc. Thesis, Zagazig Univ. (Benha).

Zavos, P.M. (1991): Principles of cryopreservation of frozen-thawed
human spermatozoa: state-of-the-art. Infertility, 13: 239 - 246.

392



