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EFFECT OF ADDITIVES ON VARIOUS SPERMATOZOAL ATTRIBUTES
OF FRESH, FROZEN-THAWED AND REFRIGERATED SEMEN
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ABSTRACT

Thirty six ejaculates from 4 mature triple crossbred (25% HF x 25% J x 50% Kankrej) bulls were
split into 3 aliquots each and were processed for freezing and refrigeration storage in TFYG diluent
without and with EDTA (0.1%) or Cysteine HCI (0.1%). The percentages of motile and live sperm and
intact acrosome were significantly (P < 0.01) higher in presence of EDTA and/or cysteine as compared
to control Tris diluent at all steps of semen prccessing/ preservation. Further, the motile sperms at
initial, prefreeze, post-thaw and post-refrigeration stages were highly significantly (P < 0.01) interrelated
(r =0.35 to 0.88), and so also wers the cases for live sperm (0.26 to 0.76), abnormal sperm (0.20 to
0.62) and intact acrosome {0.30 to 0.76). Moreover, the sperm motility at different steps of semen
processing/preservation had significant (P<0.05) positive correlations with post-thaw and post-
refrigeration live sperm (0.21 to 0.30), negative correlations with prefreeze and post-refrigeration abnormal
sperm (-0.19 to —0.32) and highly significant positive correlations with intact acrosome at all steps of
semen processing/preservation (0.19 to 0.39). Similarly, live sperm percent at different steps of semen
processing/preservation had significant negative correlations with abnormal sperm (0.19 to 0.43) and
positive correlations with intact acrosome (-0.20 to -0.39), except that the initial and post- -refrigerated
live sperm did not reveal significant relation with intact acrosome at initial, prefreeze and post-thaw
stages, whereas abnormal sperm at different steps of semen processing/preservation had significant
negative correlations with intact acrosome particularly at initial and prefreeze stages (-0.20 to -0.34).
These correlations suggested that the assessment of motile, live and abnormal sperm and intact
acrosome could be of practical utility in routine semen evaluation to predict its keeping quality and
freezability in triple crossbred bulls, and that only the motility, which is a very simple rapid and subjective
way of assessment, could serve the purpose of more tedious and time consuming staining procedures
in routine semen analysis to predict its quality.
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Moreover, Rana and Dhami (2003) have reported the
interrelationships of various spermatozoal attributes at
the initial, post-thaw and post-refrigeration stages after
sephadex filtration of crossbred and Gir bulls semen.
But the reports on such interrelatiorfships for

INTRODUCTION

The literature on the beneficial effect of extender-
additives on the keeping quality and freezability of
bovine semen is quite large (Kumar et al., 2001).
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spermatozoal attributes at different steps of semen
processing and preservation with the use of additives
were meagre. Hence an attempt was made to study
the same for semen of triple crossbred bulls.
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MATERIALS AND METHODS

This study was undertaken during autumn at
Livestock Research Station of the University at Anand,
on 36 ejaculates (9/ bull) of 4 mature triple crossbred
(25% HF x 25% J x 50% Kankrej) bulls. The study
covered evaluation, using standard procedures, of
sperm motility, viability, morphology and acrosome
integrity of fresh, frozen-thawed and refrigerated (5°C)
aliquots of semen split-diluted (1:10 dilution) in standard
Tris fructose yolk glycerol diluent without and with EDTA
disodium salt (0.1%) or cysteine hydrochloride (0.1%),
with a view to evaluate their relative efficacies for
improving the freezabiiity and storage ability of semen.
The parts of split-diluted ejaculates were preserved at
refrigeration temperature (5°C) in glass tubes placed
in half-filled beakers and the remaining parts were
frozen in liquid nitrogen vapour. The samples were
examined for all above traits at initial, prefreeze and
post-thaw stage as well as after 24 and 48 hrs of
refrigeration storage as detailed earlier (Rana and
Dhami, 2003). The means and standard errors of all
the traits were calculated using 108 observations each
(36 ejaculates x 3 split-samples) for tabulation and were
subjected to test of significance using factorial CRD,
and their correlation coefficients were worked out
(Snedecor and Cochran, 1980).

RESULTS AND DISCUSSION

The pooled means (+SE) of most of the
spermatozoal attributes studied in the freshly diluted,
prefreeze, post-thawed or post-refrigerated (24 and 48
hrs) semen were significantly better in presence of
EDTA and/or cysteine than the control Tris diluent,
motile, live sperm and intact acrosome being higher
and abnormal sperm and damaged acrosome being
lower. Further, the values of motile and live sperm and
intact acrosome were quite higher than the minimum
acceptable standards reported in the literature for the
fresh, refrigerated or frozen-thawed semen of bovines
for use in Al. Some earlier workers have documented
similar beneficial effects of cysteine and/or EDTA on
the semen of cow-bulls and buffalo-bulls either at
refrigeration temperature (Dhami et al., 1993) or at
subzero temperature preservation (Singh et a/., 1989;
Kumar et al., 2001) or both (Dhami et al., 1993, 1995).

However, Saxena et al. (1988) could not find beneficial
effect of cysteine or EDTA on storage ability of bovme
semen. '

Cysteine HCl is a sulfhydrile group containing
amino acid, which acts as a reducing substance and
chelates heavy elements and stimulates aerobic
fructolysis by the spermatozoa. EDTA also chelates
calcium and other heavy metals, thereby protects
sperm motility and maintains phosphorylation (Saxena
et al., 1988; Dhami et al., 1993). The present findings
suggest that EDTA (preferably) and/or cysteine (each
0.1%) can be supplemented as a routine in the semen
extender to improve keeping quality and freezability of
bovine semen.

The interrelationships established through
correlation matrix analysis between various
spermatozoal traits studied at initial, prefreeze and
post-thaw stage, and after 24 and 48 hrs of refrigeration
preservation of triplebred bulls semen (irrespective of
diluent-additives) revealed highly significant (P <0. 01)
and positive mterrelatlonshlps for the percentages of
motile spermatozoa in fresh, post-thawed and
refrigerated semen of triplebred bulls (r = 0.35 to 0.88).
Similar was the case for the percentages of live sperms
(r=0.24 t0 0.76), abnormal sperms (r = 0.20 to 0.62),
intact acrasome (r=0.30 to 0.76) and even damaged
acrosome fr = 0.29 to 0.73). Further, only post-thaw
live sperm per cent revealed significant positive
correlations with sperm motility at different steps of
cryo-freezing / refrigeration preservation (r = 0.21 to
0.30). The percentages of abnormal sperms in fresh,
frozen-thawed and refrigerated semen had significant
negative correlations with the percentages of live
sperms and intact acrosome at various steps of
freezing/preservation (r=0.19 to 0.43). Intact acrosome
in fresh, post-thawed and refrigerated semen had highly
significant (P < 0.01) positive correlations with motile
and live spermatozoa and negative correlations with
damaged acrosome, while the later (damaged
acrosome) had negative correlations with the
percentages of motile and live spermatozoa. In general,
the correlations of motile sperms with live and abnormal
sperms in fresh, frozen-thawed and refrigerated semen
were poor and of very low magnitude, and similar was
the case for initial live sperm with abnormal sperm,

Indian Jowwnal of Animal Reproduction 31 (1) : Dune 2010




Effect of additives on various spermatozoal attributes of fresh, frozen-thawed and refrigerated semen 35

intact acrosome and damaged acrosome in fresh,
frozen-thawed and refrigerated semen. These findings
on correlations corroborated well with some of the earlier
reports (Shelke and Dhami, 2001 and Rana and Dhami,
2003).

The sperm motility, morphology and acrosome
integrity after freezing and post-thaw incubation are
shown to be good indicators of fertility of frozen-thawed
bovine semen (Brown et al., 1982). Post-thaw motility
and intact acrosome are reported to have significant
positive correlations with those in fresh semen of
crossbred (Sharma et al., 1992) and buffalo bulls
(Kumar et al., 1993). Saxena and Tripathi (1978)
reported significant positive correlations of initial sperm
motility of Jersey x Sahiwal crossbred bulls with sperm
motility at different hrs of refrigeration storage (+ 0.486
to 0.773). Dhami et al. (1993) recorded highly
significant positive correlations (0.68 to 0.98) for the
sperm motility traits of fresh, refrigerated and frozen-
thawed semen of HF bulls at various storage intervals/
processing steps, and concluded that freezability of
semen could be predicted based on its keeping quality
at 5°C. Belorkar et al. (1993) obtained good correlations
for initial motility and sperm concentration with post-
thaw motility and fertility of frozen semen of crossbred
bulls. Vyas et al. (1992) reported significant positive
correlations between initial quality of sephadex/
glasswool filtered semen and its freezability, post-thaw
incubation survival and keeping quality at 5°C mainly
for the traits of motile, live and abnormal sperm in
crossbred bulls. Whereas Shelke and Dhami (2001)
found highly significant positive interrelationships (0.277
to 0.925) amongst initial, prefreeze and post-thaw
motility, sperm concentration and live sperm percent,
and all these were negatively correlated with abnormal
sperm percent in both Gir and Jafari bulls. Rana and
Dhami (2003) found highly significant (P<0.01) positive
interrelationships among the percentages of motile and
live sperms, and intact acrosome in fresh, post-thawed
and post-refrigerated semen (r=0.17 to 0.90). All these
traits had significant negative correlations with the
sperm/acrosome abnormalities in Gir bull semen.

The present findings of significant positive
correlations of motile and live sperm and intact
acrosome of fresh semen with the same traits at all

other processing/ preservation steps and their negative
correlations with abnormal sperm and acrosome in both
post-thawed and post-refrigerated semen, suggest that
these tests can be of practical utility in routine semen
evaluation initially to predict its keeping quality and
freezability in triplebred bulls. Moreover, The findings
suggest that motility estimation in fresh, post-thawed
and post-refrigerated semen is a fairly good indicator
of live and abnormal sperm and acrosome integrity of
sperms at various steps of semen processing/freezing/
preservation and hence, this trait alone can be adopted
in routine assessment of semen quality, instead of
going into the tedious and time consuming staining
procedures for assessment of viability, morphology and
acrosomal integrity, which in fact are not always
correlated with in vivo fertility.
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