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ABSTRACT

The present study was aimed at evaluating the role of egg yolk in maintaining the spermatological parameters of cryopreserved
milt of the Indian major carp, Cirrhinus mrigala. Egg yolk was supplemented in the cryopreservation medium at three different
concentrations viz., 5% (T,), 10% (T,) and 15% (T,). During the 42 days of cryopreservation, observations were made once in 7 days
on motility parameters based on which the spermatological parameters in terms of motility duration, score, pattern and percentage
were determined. The results were statistically analysed using paired ‘t’ test. Samples of milt cryopreserved with egg yolk at 10%
(T,) concentration had significantly higher (p>0.025) motility duration (145+4.0 sec) than that of control (83.33+4.5 sec).
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World food fish production through aquaculture
during the year 2012 was 66.63 million t, of which
Cirrhinus mrigala contributed 0.4 million t (FAO,
2014). Being an omnivore and tolerant to different
water quality conditions, C. mrigala is considered as
a suitable candidate species for aquaculture in India.
It is a monsoon breeder with peak breeding during May
to September. Failure or delayed monsoon is known
to affect the breeding of this species and a technology
that ensures seed production throughout the year is felt
necessary. Cryopreservation of gametes is one such
technology that can help in tiding over the non-availability
of gametes due to monsoon failure/during off-season.
Motility of spermatozoa is considered as an essential
quality for successful fertilisation. During the course of
cryopreservation, cellular reserves of energy get exhausted
and eventually spermatozoa cease swimming (Christen
et al., 1987; Perchec et al., 1995). It has been reported that
fish spermatozoa are capable of using exogenous energy
sources only to a limited extent (Mounib, 1967; Harvey
and Kelley, 1984), energy supplementation with the sperm
fluid, as done for cryopreservation of spermatozoa in
other animals holds potential for fish spermatozoa too.
Therefore, an experiment was conducted by supplementing
egg yolk as an energy source for cryopreservation of
mrigal spermatozoa.

Egg yolk is a non-permeating cryoprotectant that
can be used in cryopreservation of gametes. It has been
reported to be useful when supplemented in extenders and
cryoprotectants in many cryopreservation studies. Alvarez
and Storey (1993) stated that addition of egg yolk proteins

to the freezing medium aids in the recovery of sperm
motility. Piironen and Hyvarinen (1983) found that the
addition of egg yolk in extender for sperm cryopreservation
increased the fertilisation rates in brown trout Sa/mo trutta
morpha lacustris L. Baynes and Scott (1987) observed
higher post-thaw fertility in milt frozen with 10% hen’s
egg yolk. According to Babiak et al. (1995) addition of
hen’s egg yolk at 10% (v/v) with the Erdahl and Graham’s
extender increased the hatching success of cryopreserved
sperm of pike.

Harvey (1983) compared the effect of egg yolk
with methanol and dimethyl sulphoxide (DMSO) in the
milt of Sarotherodon (=Oreochromis) mossambicus and
obtained 10% motility when 5% methanol and 15% egg
yolk (v/v) were used, whereas 30% motility was observed
when 5% DMSO and 15% egg yolk (v/v) were used.
Alderson and MacNeil (1984) reported higher percentage
of thawed sperm when diluents contained 10% (v/v) fresh
hen’s egg yolk. Keeping the above findings in view, the
present study was undertaken.

Adult C. mrigala males (average body weight
1400 + 300 g) were selected as milt donors. Milt was
collected from 5 males in a sterile, pre-labeled 1.5 ml
cryovial as prescribed by Lubzens ef al. (1997). Milt
oozing out during the first 3 to 4 stripping alone was
collected. The vials were kept in an icebox cooled
with gel ice at 6 to10°C and then transferred to a cold
handling chamber (Gilgal Instruments, Bangalore)
which was maintained at 5°C, for further processing. The
spermatological parameters of the milt collected were
recorded prior to processing. The milt was diluted 1:100
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with 0.85% physiological saline and DMSO (85:15). The
total volume of milt collected was 1.5 ml. This volume
was divided into 4 portions and egg yolk was added (v/v)
at 3 different concentrations i.e., 5% (T,), 10% (T,) and
15% (T,) and a control (C) was also maintained. The
diluted milt was equilibrated for 10 min at 5°C in cold
handling chamber (Chao et al., 1987; Sarder et al., 2009).
The equilibrated milt was loaded into 0.25 ml IMV French
straws and sealed with a polymer powder (IMV, France).
Rapid freezing of straws was done for 5 min (Leung and
Jamieson, 1991) by freezing straws in LN, vapour by
placing the loaded straws at 5 cm above the LN, level.
They were then immersed in LN, in the cryocans. Ten
straws from each treatment were taken at each sampling
and thawed at 30°C for 30 sec in serological water bath.
The thawed milt was observed for the spermatological
parameters.

Motility scores were assigned as per the method of
Guest et al. (1976). Sperm density was estimated using
haemocytometer (Neubauer, Germany) as described by
Hafez (1987). Motility duration was estimated as described
by Babiak et al. (1995) and the duration was determined in
seconds using stopwatch. Motility pattern was classified
into forward movement (+++), circular movement (++)
and vibratory movement (+) as per the descriptions of
Nomura (1964). Percentage of live and dead cells was
estimated using Eosin-Nigrosin stain (Fribourgh, 1966;
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Fig. 1. Rate of change in motility duration of C. mrigala
spermatozoa diluted and cryopreserved with egg yolk at
different concentrations
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Chutia et al., 1998). The data were statistically analysed
by Paired ‘t’ test.

The mean initial motility duration of milt of
C. mrigala treated with egg yolk at different concentrations
was 230.66+7.5 sec. Spermatozoa cryopreserved with egg
yolk at 10% (T,) showed the highest motility duration
of 145+4.0 sec on the 42™ day, whilst egg yolk at 15%
(T,) had motility duration of 106.33+2.0 sec. The motility
duration of spermatozoa in control was 83.33+4.5 sec on
42 day. The motility duration obtained with egg yolk at
10% concentration (T,) was significantly higher (p>0.1)
when compared with that of control. Motilty duration
was significantly higher (p>0.025) when egg yolk at 10%
(T,) concentration was compared with egg yolk at 5%
concentration (T,) (Table 1). It is evident from Fig. 1.
that the rate of change of motility duration in T2 and T3
was slower than that of C and T, indicating their ability
to retain the motility as the cryopreservation duration
prolongs.

Initially the spermatozoa in all treatments including
the control had a motility score of 5. On day 42, it came
down to 1 in control and 2 in samples containing egg
yolk (Table 2). The motility pattern of all the treatments
including control exhibited forward movement till day
21. From day 28, change in the pattern was observed
in control as well as in samples containing egg yolk at
10 (T,) and 15% (T,) concentrations. But the motility
pattern of spermatozoa cryopreserved with egg yolk at 5%
concentration (T,) was uniform. Similarly, on day 42 of
observation, the percentage of live cells was 78 and 73%
in the samples cryopreserved with egg yolk at 5% (T,) and
10% (T,) respectively.

The change in the motility score was in accordance
with the results obtained by Doi (1982). The highest
live cells of 78% was noticed with 10% egg yolk (T,).
This was in accordance with Kruger et al. (1984) who
found that the mean percentage of live sperm was in the
range of 80-97% in C. carpio and Mohanraj (2009) who
reported the mean percentage of live sperm in C. carpio
to be 88%. Percentage of live cells came down to 63%
in the control, making fertilisation a difficult process.

Table 1. Mean values of motility duration (sec) observed at regular intervals in C. mrigala spermatozoa cryopreserved with egg yolk at

different concentrations

Days of cryopreservation

Treatment Mean values
0 7 14 21 28 35 42

Eggyolk 5% (T))  230.66+7.5 12433+35 131.33£7.0 133.66+3.0  145.66+3.5 144+4.0 144+3.0 150.52

Egg yolk 10% (T,) 230.66+7.5 129+2.0 133.66+4.0 138+3.0 147.66£3.0 144£3.6 145+4.0 152.56*

Eggyolk 15% (T,) 230.66+7.5 87+4.0 88.66+2.5 92.66+4.0 102.33+4.1  10533+£2.5 106.33+£2.0 116.13

Control (C) 230.66£7.5 167+6.5 103.66£ 6.0  102.66+6.0 91.33+1.5 9033+1.5 83.33+4.5 124.13

(P> 0.025)
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Table 2. Motility pattern observed at regular intervals in C. mrigala spermatozoa cryopreserved with egg yolk at different concentrations

Days of cryopreservation

Treatment

Initial 7 14 21 28 35 42
C +++ +++ +++ +++ ++ ++ +
T, +++ +++ +++ +++ +++ ++ +++
T, +++ +++ +++ +++ +++ ++ ++
T +++ +++ +++ +++ ++ ++ +

w

However, this could be overcome by supplementation
of egg yolk. Supplementation of egg yolk at 10% during
cryopreservation of C. mrigala spermatozoa helped to
increase the percentage of live cells as well as their
motility duration so that the cryopreserved spermatozoa
is more suitable for artificial fertilisation.

In the present experiment, better spermatological
parameters were noticed when egg yolk was
supplemented with the milt during cryopreservation.
Among the 3 different concentrations tried for egg yolk
supplementation, use of egg yolk at 10% concentration
gave the best result. The real mechanism of egg yolk
in enhancing motility of the spermatozoa of C. mrigala
needs further investigation.
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