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Abstract

Egg yolk is an important component of semen exteritles used as
cryoprotentant to prevent the membrane damage efrspell during
freezing process. Egg yolk (EY) of hen is frequentised in semen
extender due to its easy availability. But with adeement in knowledge
regarding the chemical composition of egg yolk fratifferent avian
species and the role of egg yolk components in mangoprotection, the
Email: drmukulanandvet@gmail.com €99 Yolk from different avian species are now beinglized as
cryoprotectants as semen extenders during freeltiig.reported that egg
yolks from different avian species have benefi@géfiect on the semen
cryopreservation and post thaw semen quality ageoed to hen egg yolk.
LDL is thought to be the component in egg yolk thas cryoprotective
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Revised: 18/08/2014 action. Hence the LDL is looked upon as an altéradb replace egg yolk
in semen extenders. Cryopreservation performedyuddi in place of egg
Accepted: 19/08/2014 yolk at 8-9% in different farm animals has showritdreresults. As the

other components in egg yolk play role in membraraection, and their
role cannot be undermined. Therefore there is teetiudy and formulate
optimum concentration of egg yolk and LDL combioatifor better
cryopreserved semen quality.
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Introduction and lipids (Darin-bennetet al, 1973; Pickettet al,
Semen cryopreservation a technique for storagel967), redistribution of ions (Quinn and White, 8p6
of semen has allowed specific opportunities for thechange in acrosome membranes (Jones and Martin,
conservation and widespread dissemination of véduab 1973) and mitochondria (Watson, 1995), loss of
genetic resources through sperm banksy guarantae Ofm0t|l|ty and diminished metabolism. Other factdnatt
constant commercial supply of semen, andaffecting the proportion of normal sperms during
collaboration in breed improvement programs bycCryopreservation are diluents composition and ogmot
means of artificial insemination (Hokt al, 1994). stress and factors influencing functional status of
Cryopreservation involves several steps, such agurvivors e.g., membrane stability, oxidative daeag
dilution, cooling, freezing and thawing (Luvoni), membrane receptor integrity, nuclear structure
during which, spermatozoa are exposed to cold shocKWatson, 2000). When cells are frozen, they are
which increases their susceptibility to lipid subjected to stresses resulting from water—solute
peroxidation leading to membrane damage (Buek interaction that arises through ice crystallization
al., 2008). Spermatozoa subjected to cryopreservatioffxposure to the hyperosmotic, unfrozen solution
are most sensitive to a rapid reduction in tempeeat Causes an efflux of intracellular water, cell skéage,
i.e. cooling rate especially from 25 to°6 (Watson, and potentially and influx of ions (Mazur, 1984).
1981; White, 1993), this produces cold shock, alhawing results in a reversal of these effects; the
membrane transition phase behavior is exhibited byconsequent influx of water may cause membrane
biological membranes (Morrigt al, 1987). Cold shock disruption. Therefore, cryoprotective agents in sem
results in a loss of selective permeability anegnty ~ ©xtender play a crucial role during semen
of the plasma membrane (Ortmanal, 1994), release Cryopreservation (Schneider and Mazur, 1984). They
of intracellular enzymes (Harrison and White, 1972)resist sudden temperature change, protect sperm
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against cold and hot shock damage (Watson, 1999), d&rom different avian species (domestic chicken,sgoo
well as prevent ice formation during freezing andturkey, duck, Japanese quail and chucker) in the
dissolution in the thawing process. Egg yolk (E¥) i extender and to study its effect on semen
frequently used as a cryoprotective agent incryopreservation.

mammalian semen diluents, and showed to be highly

effective for the maintenance of sperm fertility in Egg Yolk from Different Avian Species

different species (Sansoret al, 200Q Gardeet al, Taking into account the fact thaexact

2003). mechanism by which EY preserves the bull
spermatozoa during freeze-thaw process is unknown

Egg Yolk in semen Extender (Bathgate, 2006) and itk an objective to further

During the process of cryopreservation, improve the technique of semen cryopreservation,
extenders are routinely used to dilute and creatdesearchers evaluated the chemical composition from
multiple insemination doses from a single ejacutate €99 Yolk of different avian species and reports éug
also contain buffers and nutrients that provideYolk from avian species such as the duck, quaiie@n
spermatozoa with an environment that maintainsO' chicken have different combinations of fattycdsi
viability post-collection (Kuster, 1999few decades Phospholipids and cholesterol, which could resalt i
before successful freezing protocols solely depende different cryopreservation effects on the sperm.
on suppressing extracellular ice formation and were(Trimecheet al, 1997; Choiet al, 2001; Andrabiet
aided by both the addition of chemical agefitsyet, ~ al., 2007; Bahtgateet al, 2006; Humes and Webb,
1938) and by cooling. But the discovery of 2006; Clulowet al,, 2007; Morencet al, 2008; Suet
cryoprotective agents added a new era in semedl-, 2008). Similarly highest amount of cholesteraisw
cryopreservationThe cryoprotective agents in freezing observed in ostrich compared to partridge, duck and
extender are the most important constituents amel ha chicken  EYs  (16.29), (13.93), (10.81) and
large influence on post-thaw sperm survival. EYhis  (13.91) mg @ of yolk, respectively (Kazmiersiet al,
most effective cryoprotective agent of freezing 2005; Krawczyk, 2009). Whereas, duck EY has more
extender that protects sperm against cold shocknonounsaturated fatty acid than chicken EY (Bathgat
(Bergeron and Manjunath, 2006). Egg yolk has beerft al, 2006), and both duck and chicken EYs have a
shown to increase sperm fertilizing ability when different ratio of the fatty acids comprising thetet
present in extenders for semen storage at ambienfolk lipids (Suraiet al, 1999). Sinanoglowet al
temperature (Dunet al., 1950; Shannon and Curson, (2011) observed that the total EY lipids was deseea
1983; Baralet al., 1992) and appears to prevent spermin the following order, ostrich, duck, turkey, aifet
cell damage during cooling and freezing (Phillips a from ostrich EYs was characterized by the highest
Lardy, 1940; De Leeuvet al., 1993). In fact, it is a content ofa-linolenic and low level of linoleic acid and
component of semen freezing extenders used foPalmitoleic acid compared with other sources okyol
majority of the live-stock species, including theffalo ~ Later it is suggested that the improvement or
(Bubalus bubalis (Sansoneet al, 2000; Bathgateet ~ decline in  post-thaw quality of mammalian
al., 2006). It is generally used at a concentratibn o SPermatozoa with EY of different avian species in
20% (vol/vol) in semen extender for bovine (Hafez,freezing extender is attributed to the differendes
2000) and in different concentrations in buck Piochemical composition of the yolks (Trimectieal,
depending on cryopreservation technique followed1997; Bathgateet al, 2006). Considering the above
(Bispo, 2011). Egg yolk during sperm cryopresenrati fact, trials were conducted to replace Hen egg yyik
act as protectant of the plasma membrane an&9d yolk of different avian species. Humes and Webb
acrosome against temperature-related injury, in(2006) observed that substitution of chukar egg yol
association with the other components (Ameatal,  for hen yolk improved total motility, progressive
2004). It is believed that the beneficial role of |n~~ Motility and straight-line velocity in frozen-thade
Sperm Cryopreservation can be attributed tosta"ion semen. Andralgit al. QOOS) reported that duck
phospholipids (Lanzt al, 1965), cholesterol (Darin- €99 Yolk supplementation in semen extender improved
Bennett and White, 1973 ) and low density lipopirete freezability of buffalo bull spermatozoa. Similarly
(LDL) content which afford successful protection to Clulow et al (2004) reported that cryopreservation of
the sperm against cold shock and the lipid-phasétallion semen with duck EY (DEY), compared with
transition effect during the freeze—thaw processCHEY resulted in significantly higher forward mag
(Moussaet al, 2002). These findings have opened upand livability post-thaw.
new opportunity to improve cyyopreservation
efficiency by replacing hen egg yolk with egg yolk LDL (Low Density Lipoproteins)
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Numerous researchers (Pokgeal,, 1970; Evans cholesterol and choline phospholipid efflux frometh
et al, 1973; Watson and Martin, 1975) proposed thatsperm membrane in a concentration and time
low-density fraction of egg yolk, mainly composefd o dependent manner and this effect is essentiallytdue
low density lipoproteins (LDL), could be largely the BSP proteins present in seminal plasma (Thé&tien
responsible for the resistance against cold shaock a al., 1998; 1999). Since, the sperms are to be stoned fo
for the improvement of sperm motility, acrosome andlong time through process of cryopreservation are
plasma membrane integrity after freezing and thgwin affected most by these BSP proteins present inregmi
process. Graham and Foote (1987) suggested that LDplasma that intrinsically remove sperm membrane
could adhere to cell membranes during the freeaerth lipids (Manjunath, 2012) leading to detoriated post
process, thus preserving spermatozoa membranethaw semen quality and affecting success rate.bf A
Later, Demianowicz and Strezek (1996) and Mowisa Since BSP proteins are choline phospholipid binding
al. (2002) confirmed that LDL have a cryoprotective proteins and that LDL contains choline phosphoBpid
action in the egg yolk. Though the exact mechadém LDL in the egg yolk interact with BSP proteins tmet
LDL action is still unclear, it is suggested thdDlL ~ seminal plasma factors and is responsible for sperm
adhere to sperm membrane and provide protection tprotection (Manjunath, 2012). So several lines of
sperm by stabilizing the membrane. A secondevidence indicate that LDL interacts with the major
hypothesis suggests that phospholipids presenDin L proteins of bull seminal plasma and this interactio
protect sperm by forming a protective film on the appears to be crucial for sperm protection (Martjuna
sperm surface or by replacing sperm membranet al., 2002). Hence this LDL is now being looked
phospholipids that are lost or damaged during theupon as an alternative to replace with egg yolkraur
cryopreservation process (Foulkessal, 1980; Quinn  process of semen cryopreservation.
et al, 1980; Graham and Foote, 1987). A third Based on this knowledge, with the impetus to
mechanism of protection suggests that LDL seizes thdevelop extenders chemically better defined thaseh
deleterious proteins present in seminal plasma thusontaining whole egg yolk, several recently studies
improving the freezability of spermatozoa (Manjunat have tested replacing whole egg yolk with LDL for
et al, 2002; Bergeron and Manjunath, 2006). Fourthcryopreservation of bovine (Manjunatt al, 2002,
hypothesis i.e. another study suggests that eglg yolBergeronet al, 2004; Amiratet al., 2005), caprine (Al
lipoproteins compete with detrimental seminal plasm Ahmad et al, 2008) porcine (Jiangt al, 2007) and
cationic peptides in binding to the sperm membranecanine (Neves, 2007; Varedd al, 2009; Benchariét
and thus protect the sperm (Vishwanathal., 1992).  al., 2010) sperm. However, the use of LDL for ovine
Manjunath (2012) giving new insights into the sperm cryopreservation has apparently not been
understanding of the mechanism of sperm protectiomeported. Moussat al (2002) obtained better results in
by egg yolk concluded that the LDL and caseinsterms of motility and movement characteristics when
decrease binding of Binder of Sperm (BSP) protens replacing whole egg yolk by 8% (w/v) LDL in bull
sperm and prevent lipid loss from the spermsemen freezing. Het al (2011) also reported that
membrane. BSP is a family of closely related majorsperm cryopreserved in the extender containing 8%
proteins from bull seminal plasma and is secreted b LDL in place of egg yolk exhibited the greatest
seminal vesicles and represent up to 60% of totapercentages of post-thaw sperm motility, acrosome
proteins of bull seminal plasma. In general BSPintegrity and membrane integrity and favored the
proteins contain a variable amino-terminal endtavml  highest anti-oxidant activities of CAT, GSH-Px and
fibronectin type 2 (Fn2) domains (reviewed in Fetn  GSH in comparison with other groups. Eual (2006)
al., 2006). They can bind to denatured collagenfound out that the extender with 9% LDL concentrati
(gelatin), choline phospholipids, glycosaminoglygan significantly enhanced motility, acrosome and plasm
and high-density lipoproteins (for a review see membrane integrity of boar sperm after freezing and
Manjunathet al.,2007). BSP proteins are beneficial for thawing. Al-Ahmedet al. (2008) reported that extender
fertility; more specifically, BSP proteins partieifg in  with 8% LDL significantly improved seminal attritas
the sperm membrane lipid modifications that occurin buck.
during sperm capacitation, which is a prerequifite
fertilization. Additionally, sperm-bound BSP protei  Conclusion
appear to mediate the formation of sperm reseiypir It can be concluded that egg yolk is essential
interacting with oviductal eplthellal cell surfasnd Component for semen Cryopreservation that has a
also implicated in the maintenance of sperm mgtifit  cryoprotective role. But the egg yolk from diffeten
the oviduct (Gwathmegt al., 2003; 2006). But at the avian species utilized as cryoprotectent has shown
same time BSP proteins are detrimental to sperthen  improved the quality of cryopreserved semen. It has
context of sperm storage. Seminal plasma stimulat§yeen well reported that the action preformed by egg
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yolk is mainly through LDL. So considering the there absence cannot be denied. Hence, theredstmee
importance of LDL in egg yolk and its role in study the combined effect of LDL and egg yolk oa th
protecting sperm membrane during freezing, is Idoke cypyopreservation of semen for better results.

upon as an alternative to replace with egg yolkragur

process of semen cryopreservation. But the researcACkn0W|edgements

conducted with objective to replace egg yolk by LDL The authors are thankful to the Vice Chancellor,
as cryprotectant are directed for its completept Deen Dayal Upadhaya Pashuchikitisha Vigyan
replacement. So taking into account the fact that®  vishwa Vidyalay Evam Go Anusandhan Sansthan and
mechanism of egg yolk as cryoprotectant is still tothe Dean, College of Veterinary and Animal Sciences

understood and other components in egg Yyolk i.€or providing the support pursue this review work.
protein, fatty acids, phospholipids and cholestena

also thought to play role in successful cryopresgéon,
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