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Effect of Egg Yolk from Different Avian Species
on Cryopreservability of Buffalo Semen
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Abstract: Semen samples were collected from four healthy buffalo bulls. Tris-extender combined with whole

and clarified duck, quail or hen egg yolks were used. Semenal samples were frozen and evaluated for visual

motility, plasma membrane mtegrity, sperm morphology, acrosomal integrity, live sperm cells percent, DNA

fragmentation. Results revealed that the use of whole and clarified quail egg yolk significantly improved motility
(78.0+1.22 and 79.043.67), acrosome mntegrity (75.2+3.27 and 84.8+1 .88) and live sperm percent (78.8+3.96 and
82.8+2.85, respectively) compared to duck and hen egg yolks in cooled semen. On the other hand, all parameters

were significantly improved in quail egg yolk after freezing-thawing compared to duck and hen egg yolks. We

concluded that the quail egg volk (whole and clarified) are better than chicken or duck egg yolks as an anti-cold

shock when added to extenders in cryopreservation of buffalo semen.
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INTRODUCTION

Cryopreservation has been applied as a routine
technmique for processing bovine sperm in artificial
msemination (AI) and numerous studies have been
carried out to evaluate fundamental biological properties
[1, 2]. Techniques of cryopreservation resulted in the loss
of 40-50% of viable sperm during the freezing-thawing
process with little improvement over the last several
decades [3-5]. Cold shock, osmotic stress, ice crystal
formation or oxidative damage are the main sources of
sperm cryoinjury and finally cause loss of sperm viability
and fertility [6-9]. High survival and fertility rates of bull
sperm 1 extender with 20% egg yolk have been achieved
[10, 11]. Specifically, domestic chicken eggs yolk can help
in resisting against cold shock in association with other
components [8,12,13]. These protective effects are mainly
attributed to the low-density lipoprotemn (LDL) in the egg
yolk [14-20]. Media containing yolk from eggs of avian
species other than domestic chickens have been studied
[21-23].

Evaluation of DNA integrity may have a priority in
the design of new freezing thawing procedures to ncrease
fertilization rates and ensure good embryo development,
health of the offspring and maintenance of the genotypes
to be preserved.

The objective of this study was to evaluate the effect
of egg yolk of different species on cryopreservation of
buffalo semen.

MATERIALS AND METHODS

Semen  Collection and Initial Evaluation:
Four healthy buffalo  bulls
common management conditions at Abassia Buffalo

Semen  Freezing

maintained under
Center  (Animal Reproduction
Division, General Orgamzation for Veterinary Services,
Ministry of Agriculture, Egypt) were used in the this
study. Semen was collected using artificial vagina (AV) at
42°C on weekly mtervals for a period of 5 weeks
(replicates n = 5) for each experiment.Immediately after
collection, semen samples were evaluated and those
ejaculate having more than 70% progressive motility were
used In processing.

Visual motility of each ejaculate was assessed at 37°C
by using microscope attached with a closed circuit
television. Sperm concentration was assessed by
hemocytometer ina 1:200 dilution.

Ejaculates were pooled in order to have sufficient
semen volume for a replicate and to eliminate the bull
effect. The semen was kept at 37°C in water bath before

dilution.
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Semen Processing

Preparation of Extender: The basic Tris extender
consisted of 3.028 g Tris, 1.675 g citric acid monchydrate,
1.25 g fructose, 8 ml glycerol and 92 ml of glass redistilled
water combined with 25 ml of egg volk plus antibiotics
(penicillin G sodium-1000 TU/ml; streptomycin sulphate
1000pg/ml).

Duck egg yolk (DEY) and quail (QEY) were used in
freezing extender for comparison with hen egg yolk (HEY).
Also effect of egg yolk clarification on freezability was
studied

Egg volk was harvested from fresh eggs of
different avian species, mixed with distilled water
(1:3) and centrifuged at 10,000xg for 50 min at 4°C.
The supemnatant (clarified egg yolk) was used for
preparation of extenders, the ingredient of the basic
extender were dissolved in 80 ml clarified egg volk
(20% egg yolk) and completed to 100 ml using distilled
water as described by Wam ef al. [24].

Three aliquots of semen were diluted at 37°C in a
single step with one of the three experimental extenders
(HEY, DEY and QEY) in order to obtain approximately
120%10° motile spermatozoa ml™".

After dilution, the semen was cooled to 4°C 2 h and
equilibrated in an equilibration chamber for 4 h at 5°C
(Minitub, Germany ) before filling in 0.25 m]1 French straws.
After filling and sealing, the straws were placed mn a rack
at 4em above liqud mitrogen m the vaporous phase for 10
min and plunged into liquid nitrogen container (-196°C).
Straws were stored in liquid nitrogen for 10 days. The
frozen semen straws were thawed at 37°C for 30 s before
evaluation.

Sperm Functional Theses
conducted on fresh, cooled and frozen-thawed buffalo

Assays: assays were

spermatozoa

Visual Motility: A drop of thawed semen sample was
placed on a pre-warmed glass slide and cover slipped.
Sperm motility was evaluated at 400x magnification based
on the visual estimation of the percentage of sperm
possessing progressive motility and the percentage was
rounded to nearest 5%.

Plasma Membrane Integrity: Plasma membrane integrity
(PMT) of buffalo bull spermatozoa was assessed by
hyposmotic swelling (HOS) assay as described earlier
[25] The solution of HOS centained sodium citrate 0.73 g
and fructose 1.35 g, dissolved in 100 ml distilled water
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{osmotic pressure ~190 mOsmol kg'). The assay was
performed by mixing 50 ul of frozen-thawed semen
sample to 500 pl of HOS seolution and incubated at
37°C for 40 min. After incubation, a drop of semen sample
was examined under phase contrast microscope (X 400;
Olympus BX40, JTapan). Two hundred spermatozoa were
counted for thewr swelling characterized by coiled tail

indicating ntact plasma membrane

Sperm  Morphology: Total sperm morphological
abnormalities (head, mid-piece and tail) of buffalo bull
were determined.

Acrosomal Integrity: Acrosomal integrity percentage
was evaluated at 1 000X magnification by giemsa staming
method as the procedure given by Watson [15].

Percent Live Sperm Cells Were Evaluated Using Eosin-
nigrosin Staining Method [26]

DNA Fragmentation Using Acridine Orange Staining:
Acridine orange staining was performed according
to the method of Katayose et al. [27]. A stock solution
of 0.1% orange (3, 6-bis [dinethylamino]
acridine, hemi[ zinc chloride]salt, Sigma Chemical Co., St.
Louis, MO) was made and stored in the dark at 4°C until
use. At the time of staimng, a working solution was

acridine

prepared by mixing 4 parts acridine orange stock solution
with 16 parts 0.1 M citrate and 1 part 0.3 M Na,HPO,
7H,O. The acridine orange final concentration of the
resultant phosphate-citrate  buffered solution was
adjusted to 0.019% (pH 2.5).

Firstly, semen samples were smeared on the glass
slide. After being air dried, the samples were treated with
acid alcohol (methyl alcohol-glacial acetic acid _ 3:1,
volvol) for 2 hours. Immediate preparation 13 necessary
to prevent natural oxidation of thiols in sperm
nuecleoprotein and the acid alcohol was made on the day
Immediately after air drying,

approximately 1 mL of working solution was mounted on

of the experiment.

each slide glass for 5 minutes at room temperature and the
samples were then washed with distilled water. The
samples were observed under an epifluorescent
microscope (Olympus U-PMTVCSD 00637, Olympus,
Tokyo, JTapan) immediately after a cover glass was putin
position. A total of 100 to 200 spermatozoa were observed
and classified by type as green, red, or yellow, which 1s
the intermediate type, based on differences m their
flucrescent color.
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Statistical analysis was performed on data of sperm
motility, membrane integrity, acrosome integrity, live
sperm, sperm abnormalities and fragmented DNA using
SPSS statistics program ver. 14.0 (2005). Analysis of
variance significance was accepted at least P<<0.05.

RESULTS

From the present trials, we could conclude that the
best results were obtained with diluent containing quail
egg yolk and its clarified egg yolk. Improvement in sperm
motility was observed when using clarified hen or duck
egg volk with obvious difference between normal and
clarified egg yolk obtained with duck egg yolk.In the case
of quail egg volk, no detectable variation between the
normal egg yolk and its clarified treatment could be found.
The quail egg volk and its clarified egg yolk gave a
significant (p<t0.035) higher motility than hen and duck egg
volk (Table 1).

The membrane integrity examined by HOS gave best
result with raw quail and duck egg yolk than hen egg volk,
but the variation could not reach to the level of
significant. Clarified quail egg yolk gave the highest value
followed by clarified duck egg yolk and lastly hen egg
yvolk but without significant variation (Table 1).

Acrosome intactness estimated with geimsa stain
revealed the best results with quail egg yolk than hen or
duck egg wyolk with remarked sigmificant variation
For clarified egg yolk, the highest value obtamed with
quail egg yolk than hen followed by duck with significant
(p<0.05) variation between quail and duck clarified egg
yolk (Table 1).

The percentage of live sperm of semen samples
diluted with extender containing quail egg yolk gave best
results than the semen fraction extended with media
containing either hen or duck egg yolk and the variation
was significant (p<0.05). While, semen samples diluted in
extender containing clarified egg yolk showed the highest
value with quail egg yolk than others but without
sigmificant difference between quail egg yolk and duck
egg volk and absence of variation between hen and duck
egg yolk (Table 1).

Both total sperm abnormalities and percentage of
DNA fragmentation showed best results with quail egg
yolk either raw or clarified than either hen or duck egg
yolk without significant variation (Table 1).

Post-thaw sperm motility showed significant (p<0.05).
variation among semen samples extended in different
types of egg yolk with the best value obtammed with quail
egg volk which was significantly (p<<0.05). higher than

Table 1: Effect of adding yolks from different avian species in freezing extender on characteristics of buffalo semen after cooling and equilibrium

Treatments Motility Membraneintegrity Acrosomeintegrity Live sperm% Sperm abnormalities Fragmented DNA
HEY 69.0%4. 007 74.8+ 2.76* 69.6+3.89* T3.242.45% 7.0+£0.8% 5.6+£0.73
Clarified HEY 72.0+4. 745 78.4£3.744 76.8+£3.27AB 76.8£3.96% 5.6+1.28* 3.6+0.51%
DEY 69.04£3.31* 79,442,428 69.6+4.01* 74.8£2.70% 7.4£0.51* 5.2£1.07
Claritied DEY 76.0+£1.87% 82.4+5.68% 73.242.674 80,042,774 5.2+1.16* 3.6+0.51%
QEY 78.0+1.22% 79.2+3.20% 75.24+3.27¢ 78.8+3.96° 4.4+1.03* 4.0+0.71*
Clarified QEY 79.0+£3.67° 85.0+£2.914 84.8+1.88 82.842.858 3.6£0.68" 3.4+1.67%
HEY =hen egg yolk , DEY= duck egg yolk and QEY= quail egg yolk

Mean with different capital litter mean significant different in means of clarified yolk

Mean with different small litter mean significant different in means of yolk

P<0.05

Table 2: Effect of adding yolks from different avian species in freezing extender on post-thawing semen characteristics in buffaloes

Treatment Motility Membrane integrity Acrosome integrity Live sperm% Sperm abnormalities Fragmented DNA
HEY 36.0+£2.91* 48.0+4.200 43.0£1. 507 59.0+£2.5° 18.6+1.36° 12.4+1.66°
Clarified HEY 38.0+£2.00% 52.6£3.07% 51.8+5.86% 66.6£0.934 16.241.50% 12.0+1.14*
DEY 37.041.22¢ 58.6£1.75° 51.842.98* 57.0+£3.04% 16.8+£2.42* 12.241.46*
Clarified DEY 39.0+1.87% 59.4+1.36"2 57.4+3.56"2 64.6+4.255 14.0+2.07% 11.2+1.28%
QEY 44,042,230 67.6+2.9% 64.2+3.78 69.0+1.43" 12.241.74° 10.4+0.81*
Clarified QEY 43.044.47 75.4+1.80° 66.0+£3.56° 75.8£2.028 10.8+ 0.97® 8.2+1.02%

HEY =hen egg yolk , DEY= duck egg yolk and QEY= quail egg yolk

Mean with different capital litter mean significant different in means of clarified yolk

Mean with different small litter mean significant different in means of yolk
P<0.05
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both hen and duck egg volk. Results for clarified egg yolk
showed the same values as raw egg yolk but without
significance (Table 2).

Post-thaw membrane integrity showed significant
(p<0.03). variations among different types of egg volk
with best values obtamed for quail egg yolk followed by
duck egg yolk and lastly the hen egg volk. Clarified egg
yvolk showed no differences between quail and duck egg
volk and no differences between hen and duck egg yolk
but there is a difference between hen and quail egg yolk
(Table 2).

Post-thaw acrosome integrity showed significant
(p<0.05). variation among different types of egg yolk with
best value obtamed for quail egg volk and the lowest
value obtained with hen egg yolk and the same results
obtained with clarified egg yolk from the three species
with best results with quail egg yolk and the lowest value
with hen egg yolk (Table 2).

Post-thaw live sperm percentage, total sperm
abnormalities and DNA fragmentation percentage
revealed no significant variations among diluents
containing hen or duck egg yolk either raw or clarified. In
the same time diluents containing quail egg yolk either
raw or clarified showed significant difference and best
results than other egg yolk (Table 2).

DISCUSSION

The traditional use of chicken egg yolk in
cryopreservation of spermatozoa of several mammalian
species had given its wide availability. No available
reports were found comparing the effects of egg yolk from
domestic chicken, domestic duck, domestic goose,
Tapanese quail or domestic pigeon in extenders on bull
spermm cryopreservation. The present study was designed
to compare the cryoprotective effects of 20% egg yolk
from different avian species (chicken, duck and quail) in
extender on buffalo bull sperm cryopreservation. In
addition, the effect of clarified egg yolk of different avian
species on cryopreservation of buffalo bull semen was
studied. The use of quail egg yolk had afforded good
results in comparison with the chicken and duck egg
volks. Media containing yolk from eggs of avian species
other than domestic chickens resulted in significantly
higher motilities and longevities of frozen-thawed boar,
Tackass or stallion sperm [21-23], this was attributed to the
different components of fatty acid, phospholipids and
cholesterol, of egg yolk from the avian of quail, duck or
chicken, which resulted in different cryopreservative
effects on sperm [28].
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The substitution of quail egg yolk for chicken egg
yolk for the cryopreservation of poitou jackass sperm has
been shown to mcrease both post-thaw motility and the
percentage of intact acrosomes (PLIA) [29], this was due to
significantly phosphatidylcholine,

more less

phosphatidylethanolamine and a smaller ratio of
polyunsaturated to saturated fatty acids than chicken egg
yolk [21].

It concluded that the egg volk

(whole and clarified) are better than chicken or duck egg

was quail
yolks as an anti-cold shock when added to extenders in

cryopreservation of buffalo semen.
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