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ABSTRACT

Present study was conducted to determine the optimum concentration of egg yolk in extender for diluting Pantja buck
semen and its effect on post-thaw semen quality. Tris-citric acid-fructose-egg yolk-glycerol (TCF-EY) extender containing
4 different levels (5, 10, 15 and 20%) of egg-yolk was used for cryopreservation. Thirty-two (32) ejaculates were collected
from four (04) bucks (eight ejaculates from each buck). Semen ejaculates after collection were pooled (4 ejaculates = 1
pooled ejaculate) on daily basis and this pooled ejaculate was divided and diluted into four groups as D1[Neat semen +
tris-fructose-citric acid-egg yolk (@5%)-glycerol], D2[Neat semen + tris-fructose-citric acid-egg yolk (@10%)-glycerol],
D3[Neat semen + tris-fructose-citric acid-egg yolk (@15%)-glycerol] and D4[Neat semen + tris-fructose-citric acid-egg
yolk (@20%)-glycerol], and evaluated for physico-morphological parameters (sperm motility, live spermatozoa count,
abnormal spermatozoa percent, plasma membrane integrity and acrosomal integrity) at post-dilution, post-equilibration
and post-thaw stages. Biochemical parameters {Malondialdehyde (MDA), Glutamic Oxaloacetic Transaminase (GOT),
Glutamic Pyruvate Transaminase (GPT) and Glutathione Peroxidase (GSH-Px)}were also estimated before dilution and
at post-thaw stages of semen freezing. Significant difference (P< 0.05) was observed for all the physico-morphological
and biochemical parameters at various stage of semen freezing in various diluters. All seminal parameters except total
sperm abnormality showed higher values in D2 (10% EY) group at post-dilution, post-equilibration and post-thaw stages
compared to other groups. Likewise, significantly lower values for MDA, GOT, GPT and higher value for GSH-Px were
observed in D2 group at post-thaw stage of semen freezing. It was therefore, concluded that 10% egg yolk level (V/V)
supplementation in Tris-citric acid-fructose-egg yolk -glycerol extender provides comparatively better post-thaw semen
quality of Pantja buck semen.
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INTRODUCTION

Goat can be raised in a wide range of climatic conditions
and may be fed with a variety of plants. Goat farming is a
source of income as well as source of protein for about 35
million households in India (Yadav et al., 2018). Majority
of goat farming done in India comes under extensive
system with uncontrolled natural mating. Finding a buck
with a high level of genetic vigor is a major challenge for
this agricultural operation. The success of artificial insem-
ination (AI) is completely dependent on the successful
cryopreservation of the semen. As far as freezing of buck
spermatozoa is concerned, tris-based extenders including
egg yolk has been widely used. The low-density lipopro-
teins (LDL) in egg yolk can help to protect and preserve
spermatozoa by forming a protective film on spermatozoa
surface or by simply replacing for phospholipids in the
sperm membrane that have been lost or damaged during
freezing process (Manjunath,2012). Dhara (2020) reported
potentially hazardous interaction between the seminal
plasma and egg yolk. Egg yolk coagulating enzyme (EYCE)
is found in buck seminal plasma, which is responsible for
sperm damage (Ustuner et al., 2009; Sharma et al, 2018).
This enzyme is responsible for catalyzing the breakdown
of egg yolk lecithin into lysolecithin, which is harmful to
spermatozoa and hence it must be avoided. Therefore,
present study was undertaken to study the effect of dif-
ferent levels of egg yolk on physico-morphological and
biochemical characteristics of Pantja buck semen during
freezing-thawing process.

MATERIALS AND METHODS

Study was conductedat the Goat Unit, Department of
Livestock Production Management, C.V.A.Sc., G. B. Pant
University of Agriculture and Technology, Pantnagar,
Uttarakhand to determine the optimal concentration of
egg yolk in extender for diluting Pantja buck semen and
its effect on post thaw semen quality. Four sexually mature
Pantja bucks with 2.5 to 4 years of age were used and a total
of thirty-two ejaculates were collected from selected bucks
(eight ejaculates from each buck). Semen ejaculates after
collection were pooled on day basis and the pooled ejacu-
late was divided and diluted into four groups as D1[Neat
semen + tris-fructose-citric acid-egg yolk (@5%)-glyc-
erol], D2[Neat semen + tris-fructose-citric acid-egg yolk
(@10%)-glycerol], D3[Neat semen + tris-fructose-cit-
ric acid-egg yolk (@15%)-glycerol] and D4[Neat semen
+ tris-fructose-citric acid-egg yolk (@20%)-glycerol],
and evaluated for physico-morphological parameters
viz; sperm motility (Tomar, 1997), live spermatozoa
count (Mamuad et al, 2004), abnormal spermatozoa
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per cent (Roberts, 1971), plasma membrane integrity
(Zubair et al., 2013) and acrosomal integrity (Pant et al.,
2002) at post-dilution, post-equilibration and post-thaw
stages. Biochemical parameters viz; Malondialdehyde,
Glutamic Oxaloacetic Transaminase, Glutamic Pyruvate
Transaminase (AUTOSPAN' Liquid Gold AST, ALT Kkits)
and Glutathione Peroxidase were estimated before dilution
and at post-thaw stages of semen freezing as per standard
techniques.

RESULTS AND DISCUSSION

Effect of varying concentration of egg yolk supplementa-
tion in tris dilutor on physico-morphological seminal attri-
butes and biochemical parameters of Pantja buck semen at
different stages of semen freezing has been shown in table
1 and 2, respectively.

Observations in the present study showed a signif-
icant reduction in the mean values of sperm progressive
motility, live sperm percentage, plasma membrane integ-
rity, acrosome integrity and an significant increase in the
mean values of abnormal spermatozoa at each freezing
stage viz; post-dilution, post-equilibration and post-thaw-
ing (Tablel). These significant changes in seminal attri-
butes may be due to cryo-injuries arouse at the time of
deep freezing. Group D3 and D4 showed comparative-
lya higher reductionin the values of sperm progressive
motility, live sperm percentage, sperm plasma membrane
integrity and acrosome integrity but an increased level of
sperm morphological abnormalities compared to group
D1 and D2. This change might be due to higher levels of
egg yolk coagulating enzyme. Group D1 and D2 showed
an increased level of sperm motility, live sperm percent-
age, plasma membrane integrity and acrosome integrity
and reduced level of morphological abnormalities com-
pared to group D3 and D4. This improvement in semen
quality may be because of addition of optimum levelof egg
yolk viz; 5 and 10%, which may protect the spermatozoa
from freezing related damages. At post-equilibration and
post-thawing stage of semen freezing, D2 group showed
best seminal attributes compare to other groups. This may
be due to optimum concentration of egg yolk (10%) used,
which provides significant protection from cryo-injury to
spermatozoa. Our findings strongly corroborate with the
tindings of Priyadharsini et al.(2011) in Jakhrana buck;
Yimer et al. (2014) in Red Kalahari buck; Sen et al. (2015)
in Norduz buck and Ranjan et al. (2015) in Jamunapari
buck. On the other hand, Bispo et al. (2011) concluded that
lower level of egg yolk (2.5%) is better than higher level
(20%) for semen cryopreservation in Alpino and Saanen
buck.
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Table 1: Effect of egg yolk supplementation in tris dilutor on physico-morphological seminal attributes of Pantja buck at different

stages of semen freezing

Parameters Stage of freezing b1 D2 D3 D
(5%) (10%) (15%) (20%)
PD 77.25+0.89® 82.75+0.41°* 69.28+1.63% 58.37+1.14°°
Sperm Motility (%) PE 71.02+0.2°8 76.6+0.41% 64.97+1.09°¢ 54.38+1.86°°
PT 46.8+1.01¢ 53.03+0.33* 37.53+0.73 23.134£0.37P
PD 73.98+0.78% 82.4740.5* 68.72+0.71%¢ 56.96+1.03%°
Live Spermatozoa (%) PE 69.24+1.06"® 75.03+0.51%4 63.21+1.36"¢ 51.28+2.25%°
PT 46.38+0.82% 52.86+0.324 37.22+0.65 23.76+0.63P
PD 8.38+0.1¢ 7.8140.04° 9.56+0.18 10.23+0.144
Sperm abnormality (%) PE 9.22+0.1°¢ 8.58+0.06"° 10.27+0.09%8 10.86+0.07°*
PT 11.16+0.05* 10.46+0.09°° 11.68+0.06* 12.08+0.05*
PD 72.6£1.57%8 82.18+0.41°* 65.38+0.99*¢ 52.82+1.44°°
Plasma membrane integrity (%) PE 67.29+0.67° 73.43+0.37 57.96+0.67°¢ 49.05+0.91%P
PT 45.64+1.00® 52.13£0.36% 35.97+0.86 22.26+0.35°
PD 69.54+0.45% 83.13+0.77°* 63.88+1.13%¢ 52.32+0.43%°
Acrosomal integrity (%) PE 66.84+0.9" 77.33+0.76" 58.84+0.98"C 47.59+1.55°
PT 45.15+£1.09® 51.43+0.37* 35.82+0.74 22.01+£0.39P

"PD-Post dilution; PE-Post Equilibration and PT- Post thaw

**Mean value with at least one common superscript do not differ significantly (p<0.05).
***Mean bearing different lower superscripts in a column differ significantly (p<0.05).

*+*Mean bearing different upper superscripts in a row differ significantly (p<0.05).

Significantly, higher level of malondialdehyde (MDA)
was observed in D4 group followed by D3 then D1 and D2
(Table 2). Neat semen showed the lowest value (2.22+0.16
nmol/ml) of MDA assay. MDA is the end product of lipid
peroxidation (LPO) and is considered an indirect indica-
tor of lipid peroxidation resulting in to plasma membrane
damage due to structural changes in lipid matrix during
cryopreservation. (Hsieh et al, 2006; Ducha, 2018). In
several studies MDA has been negatively correlated with
the spermatozoa motility (Hsieh et al., 2006). Group D4
showed highest level of MDA,which might be due to
adverse reaction of buck seminal plasma with higher egg
yolk level in extender. Present study showed that 10% egg
yolk reduces the MDA production effectively indicating
a decline in lipid peroxidation and subsequently better
post-thawed semen quality.

The lowest Glutamic Oxaloacetate Transaminase
(GOT) and Glutamic Pyruvate activity (GPT) was observed
inneatsemen (127.36+0.05U/Land 16.99+0.34U/L, respec-
tively), whereas it was highestin D4 group (166.62+0.66U/L
and 41.28+0.46U/L, respectively). Significant (p<0.05) dif-
ference was observed in the mean values of activity of these
enzymes between all the groups. GOT and GPT activity in
semen is a measure of sperm cell damage and membrane
integrity. Thus, high concentrations of GOT and GPT in
D4 group were indicative of sperm membrane damage and
leakage of enzyme from spermatozoa (Rastegarnia et al.,
2010). On the other hands, mean values of glutathione per-
oxidase (GPX) was found the lowest in D4 group, while it
was the highest in neat semen (Table2).

Table 2: Effect of varying concentration of egg yolk in tris dilutor on biochemical parameters in Pantja buck semen

S.No Parameter Neat semen

Diluters (Post-thaw values)

D1 D2 D3 D4
1 MDA (nmol/ml) 2.22+0.05¢ 5.55+0.06¢ 4.3940.11¢ 5.88+0.02° 6.36+0.04°
2 GOT(U/L) 127.36+0.05¢ 156.45+0.55¢ 141.25+0.72¢ 160.13£0.18° 166.62+0.66°
3 GPT(U/L) 16.99+0.34¢ 32.42+0.23¢ 23.14+0.81¢ 37.79+0.34° 41.28+0.46°
4 GPx(U/ml) 10.94+0.19* 9.29+0.03° 9.76+0.03* 8.62+0.11¢ 8.12+0.10¢

*Mean value with at least one common superscript do not differ significantly (p<0.05).

**Mean bearing different upper superscripts in a row differ significantly (p<0.05).
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CONCLUSIONS

From the present study, it may be concluded that 10% egg
yolk level (V/V) supplementation in Tris-citric acid-fruc-
tose-egg yolk glycerol extender provides comparatively
better post-thaw semen quality of Pantja buck semen.
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