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DETRIMENTAL IMPACT OF CRYOPRESERVATION ON BUFFALO BULL
SPERM MOTILITY, VIABILITY AND MEMBRANE INTEGRITY DUE TO
EFFLUX OF MEMBRANE CHOLESTEROL

N. SINGH™, R.S. CHEEMA?, A. KUMAR3, M. KAUR* AND G.S. DHALIWAL?®

Department of Veterinary Gynaecology and Obstetrics
Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana - 141 004

Received: 12.12.2015

Accepted: 19.06.2016

ABSTRACT

Thirty ejaculates from six buffalo bulls were used in the present study. Subsequent to cryopreservation,
cholesterol content of buffalo bull sperms was reduced as compared to pre-freeze stage (p<0.05). From pre-
freeze to post-thaw stage, a marked decrease was recorded in sperm motility, viability and membrane integrity
(p<0.05). It brief, the efflux of cholesterol from sperm membrane during cryopreservation might lead to decrease
in sperm motility, viability and membrane integrity vis-a-vis decrease in fertility of frozen-thawed semen.
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A major reason for poor quality of buffalo bull
semen and the fertility of frozen-thawed semen is
cryocapacitation inflicted damage to sperm during
freezing and thawing (Bailey et al., 2000). Sperm
possessing high cholesterol to phospholipid ratio
(rabbit and human) are more resistant to freezing
induced damage than the sperm having low ratios
(stallion, ram and bull; Watson, 1981; Parks and Lynch,
1992 and Foote, 2002). The membrane cholesterol is
involved in inflicting harmful effects as cholesterol gets
depleted gradually after ejaculation, which initiates
calcium ion influx, a first signal for cryocapacitation
(Buhr et al., 1994). The capacitation-like changes inflict
considerable damage to motility apparatus, plasma
membrane and acrosomal cap (Rasul et al., 2001).
The cholesterol efflux may represent an integral part
of intrinsic regulatory property of sperm to undergo
capacitation-like changes during cryopreservation.
Hence, the present study was designed to evaluate the
effect of cholesterol efflux on various sperm parameters
like motility, viability and membrane integrity.

Five ejaculates each from six breeding Murrah
buffalo bulls (age, 4 yr) were collected and semen
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with mass motility +++ or above and individual motility
75-80% was used for present study. The sperm
concentration was assessed using Accucell bovine
photometer. Semen was diluted with Tris egg yolk
dilutor (TYC) to 120 million sperms/ml. The extended
semen was divided into two aliquots for evaluation at
pre-freeze and post-thaw stage. The aliquot for pre-
freeze evaluation was cooled at 4°C for 4 h in cold
handling cabinet for equilibration. The aliquot for post-
thaw stage was filled and sealed by manual filling and
sealing method. The filled and sealed straws were
also cooled at 4°C for 4 h and cryopreserved in liquid
nitrogen by following standard procedure. Pre-freeze
and frozen-thawed semen samples were evaluated
for sperm motility, viability and HOST using standard
procedures. Pre-freeze and post-thaw sperms were
washed thrice with PBS (pH 7.4) at 3000 rpm for 10
min. Sperm proteins were extracted by suspending
250 x 108 sperms in 0.5 ml of 62.5 mM Tris-HCI buffer
(pH 6.8) containing 2% SDS, 10 pl cocktail protease
inhibitors (Serva). The mixture was sonicated (3 bursts
of 20 sec each) and centrifuged at 15000 rpm for
30 minutes (SDS-SE). Cholesterol was estimated in
pre-freeze SDS-SE and post-thaw SDS-SE (Zlatkis
et al.,1953). The data was analysed using student’s
t-test.
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Table 1: Impact of cryopreservation on total motility, viability and membrane integrity and cholesterol
content in buffalo bull semen (30 ejaculates from six bulls)

Parameters Pre-freeze Post-thaw Decrease by
Motility, % 74.6+1.52 48.5+1.8° 26.1%
Viability, % 85.3+1.032 65.8+1.2° 19.5%
Membrane integrity, % 74.4+3.782 55.9+4.83° 18.5%
Cholesterol content, ug/10° 503.17+£31.55° 424.18+52.85° 79.0%
spermatozoa

avs.bp<0.05, within a row

Subsequent to thawing of cryopreserved buffalo
bull semen, the percent motility, viability and HOS
decreased by 26.1%, 19.5% and 18.5%, respectively
as compared to pre-freeze stage (p<0.05, Table 1).
The decrease in cholesterol might cause loss of motility
by reducing the survival rate after cryopreservation.
In fact, a decrease of 79 ug cholesterol/10° buffalo
spermatozoa was observed at post-thaw stage over
pre-freeze stage (p<0.05, Table 1). Cholesterol aids
in the stabilization of sperm membrane by regulating
its fluidity during cryopreservation and the efflux of
cholesterol or decrease in cholesterol phospholipid
ratio in sperm membrane lead to capacitation
(Muller et al., 2008). Cryocapacitation is a major
factor associated with reduced longevity and poor
survivability of cryopreserved spermatozoa in female
reproductive tract (Bailey et al., 2000), resulting in
reduced fertility of frozen-thawed semen. It may be
concluded that efflux of cholesterol during freezing-
thawing might cause decline in sperm motility, viability
and membrane integrity which may further reduce
fertility.
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