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The Abnormality of Spermatozoa Goat after Freezing-82°C Using Tris
Diluent Added Combination Hatching Egg Yolk akaniotic Fluid

>]1
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Abstract

This study aim$o determine the combination of the halting egg yolk (HEY) and amnidtidd (AF) in Tris diluent to the
type of goat spermatozoa abnormalities after frozen at temperate88°C. This study used four treatments and 6
replications. The semen is diluteding tris extender and added treatment, there are control groug) (Tris egg yolk 20%),
T1 (15% HEY + 5% AR)(T0% HEY + 10% AF), and T3 (5% HEY + 15% AF). After ttitusemen was equilibrated for 2
hours, then stored usingVir. Frostyand frozenat temperature -80°C in the ultrdreezer for 24 hours. The type of
spermatozoa abnormalities type was evaluated on fresh semen and after thawing. The efatanalzed using ANOVA
(P<005). The results showed that there is no significant difference anti@aments. The primary abnormalities in fresh
semen, there were macroephalic, amorphous, and the secondary spermatozoa abnormalities such as detached head, mid
piece defect, coiled tail, loosehead, shbeok tail and a broken tail. Thesecondary abnanalities in postthawing were
found both in the control group and treatmenivhichare detached head, loosehead, coiled tail, sth@e®k tail and broken
tail. Theconclusion of this study was the percentage of secondary abnormalities after thawing weasingr both in the

control and treatment groups.

Keywords:AmnioticFluid, Hatching Egg YoMr. Frosty Type of Spermatozoa Abnormality

INTRODUCTION

The advancement of biotechnology in livestock
reproduction is very useful to increase the quality
and quantity of livestock. Reproduction
biotechnologythat is widely developed, is artificial
insemination technique [1]. Artificial insemination
generally usefrozen semen from cryopreservation
[2]. Cryopreservation generally uses liquid
nitrogen. However the availability of uid
nitrogen in some areas cant be obtained easily
[3], and the price is expensive. To overcome this
obstacle, it is necessaty find an alternative way
to replace the freezing media by freezing in the
ultra-freezer.Thefreezirg and storage of semen in
the ultra-freezer hae some advantages than using
liquid nitrogen There are large semen storage
capacity, shorter equilibration processes, easy
sample handling, no need to change the media
places regularly, and the cost is cheafs.

During the cryopreservation processthe
spermatozoa are susceptible to damage due to
cold shock and ice crystals formation [4]. Previous
studies showedhe quality of spermatozoa post
thawing was decreasing. One of the most common
parametes for examining the quality of
spermatozoa is the morphology. Based on the
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previous stug showed the percentage of post
thawing spermatozoa abnormality was increasing.
This is caused by the changing of osmotic pressure
in diluents [1,5,6].

To prevent the low quitly of frozen semen, it
needsa diluent that can maintain the quality of
spermatozoa during storage. Commonly thsed
diluent has main components which contain
nutrient, buffer, cryoprotectantand antibiotic [7].
Another diluent component that is usuadded is
egg yolk because it has a role as an-aotd shock
component. Egg yolk has a composition of
lipoproteins that can serve as extracellular
cryoprotectant [8].

In this studythe diluent was added bgmniotic
fluid and egg yolk from chicken embryo 8-day
incubation. This bagkon the pHin egg yolk from
8-day incubation has a neutral pH.98) thanfresh
egg yolk [9] and it is suitable for addition to the
diluent because goat semen has a normal pH-(6.8
7.0) [1,20].Amnioticfluid from chicken emtyo has
several amino acids such as histidine, serine,
arginine, glycine, aspartame acid, glutamic acid,
threonine, alanine, proline, lysine, tyrosine, valine,
isoleucine, leucine, phenylalanine, methionine and
various proteins [11]. Amino acid administicat
can prevent damaging during pfeeezing and
postthawing [12]. This study aims to determine
the abnormalities of goat symatozoa after
freezing at-80°C using tris diluentvhich added
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with the combination of egg yolk from &lays
incubation andamniotic fluid from chicken.

MATERIAEAND METHO®
Research Material

Three healthy male goats between the ag@ 1
years and the weight 883 kg wereused in this
experiment. Each goat was individually fed ihy
digofera, odotgrass and concentrate about-B kg
every day. Goats are maintained @enter for Arti-
ficial InseminationBBIB) Singosari Malang. Semen
goat was ejaculated usingn artificial vagina and
collected two times a week.

Hatching Egg yolk andmniotic Fluid Preparation

Egg yolk andmnioticfluid were collected from
six chicken eggs aged 8 day$he collection was
conducted by using a syringe and stored atCGl
before used.

ResearciMethods

This study used treatments and 6 replications
each. Thefresh semen was evaluatetly the vol-
ume, concentrabn, pH, motility, viability and ab-
normality type. Fresh semen was dilutedingtris
diluent [13] (diluent A) composed 02.96 g tris
aminomethane, 1.65 g citric acid, 2 g fructo8el
g of penicillin, 0.1 g of streptomycin and 80 ml of
aqubides TheHatching Egg YollHEY and Amniot-
ic Flud (AF)was added to the diluent withthe
following comparison
To (control group) : tris diluent + 20% egg yolks
Ty (treatment group 1) : tris diluent + 5%HEY+ 5%AF

T, (treatment group 2) : tris diluent + 106HEY + 10%AF
T; (treatment group 3) : tris diluent +5%HE Y+ 15%AF

The addition of diluent after calculating the
concentration of spermatozoaand we used100
million.mL?. The diluted semen veaequilibrated in
cool top at 4C for 2 hours and added withlaent
B (diluent A + glycerol 6.5%). After equilibration
the sample was put into cryofial then storedMr.
Frosty and frozen at-80°C in ultrafreezer. The
abnormalities of spermatozoa were observed after
24 hours of freezing. The spermatozoa abnoimal
ties was observed based on the method of Susi-
lawati [14].

RESULTS AND DISCUSSION
The Quality of Fresh Semen

The qualities of fresh semen were examined in
a macroscopic and microscopic parameter. The
macroscopic examination includes volume and pH.
The micoscopic examination includes concentra-
tion, individual motility, viabilityand abnormality
type. Table 1 shows the macroscopic and micro-
scopic parameter of fresh semen.
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Table 1. Macroscopic andMicroscopic Parameterof
Fresh Goat Semen

Parameter Averaget D
Volume (nb) 1.8+ 075
Concentration (MilliormL?) 2244 + M3
pH 6.8 £ 040
Individual motility (%) 458 + 376
Viability (%) 77 £829
Abnormality 4.66 = 055

Note: SD = Standard Deviation

The semen volumenithis study is highethan
the previous study which the semen of Peranakan
Ettawah goatis 0.86mLejaculate! [15] and 1.03
mL ejaculate! [16]. The differences of semen vol-
ume that was produced by each male goat can be
influenced by animal age, collecting frequepagd
individual variaion of livestock [17].The pH of
semen in this study isormal. he normal pH of
semen was @-7.8 [18]. ThepH variation of semen
in each individual can be influenced by the concen-
tration of lactic acidproduced by spermatozoa
metabolism[7].

Individual notility of goat semerin this study is
45.8%.This semen is still can be used for further
processbecausethe previous study which using
motility 43% showed thatthe postthawing
motility is 1526% [19].The posithawing motility
20% still can be used farsemination [20].

The viabilityin this study is77% and thisemen
is categorizedas good semen. It is based on the
statement of Ducha et al. that state the viability
cell is>70%is categorized agood semen and can
be used for further processin1].

The abnormality is 4.62%nd this percentage
is lower than the semen in the previous study that
the abnormality i$9.57%from Ettawahcrossbreed
goat [15]. The semen that used in this study is
categorized as good semen because it is based on
the statemen of Hafezthat the abnormality<20%
indicates it is as good sem¢22]. The dservation
of spermabzoa abnormality is necessary because
it is associated with spermatozoa fertility, if the
number of spermatozoa abnormalities is high then
the spermatozoa'sertility will decrease [23].

TheSpermatozoa Abnormalities in Poshawing

The percentage of spermatozoa abnormalities
after addedby tris diluent combination egg yolk
hatching and amniotic fluid in postthawing
evaluationcan be seen in table ZThe statistical
test of the spermatozoa abnormality in this study
shows no significant difference in each treatment.
The percentage ofspermatozoa abnormalities
after thawing in this study is logr than the
previous study is 1634% inEttaweh crossbreed
goat [24] and 8.413.9% in Boer goat [25].
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Table 2. The Percentageof Spermatozoa Abnormalitieia

PostThawing
TreatmentGroup  Postthawing Abnormality (% +SD
To 7.36 £ 147
Ta 5.86 + 075
Tz 7.00 £ 200
Ts 8.83 + 306

Notes:

SD=standard deviation

To (control group) =tris diluent + 20% egg yolks

Ta (treatment group 1) = tris diluent + 15% egg yolk + 5%
amnioticfluid

T, (treatment group 2) =tris diluent + 10% egg yolk + 10%
amnioticfluid

Ts (treatment group 3) =tris diluent + 5% egg yolk + 15%
amniotic fluid

The result of this study indicatehat there is
an increasein spermatozoa abnornidies from
fresh semen to posthawing. Treatmentgroup 1
showed the percentage of spermatozoa abnormali-
ties is lowest compared to the other treatment
groups.The ncreased spermatozoa abnormalities
after thawingmay be caused by cold shock during
freezingthawing [22]. The other factors that cause
increased abnormality arethe temperature
changes extremely and the dilution is nisbtonic

Hatching egg yolk ontains lipoprotein and
lecithin that can act asan extracellular
cryoprotectant. Lipoprotein and phospholipiavill
cover the surface of the spermatozoa membrane
by maintaining the phospholipid bilayer configura-
tion of the spermatozoa membrane [2GR Thus,
cold shock can be prevented duringhe
cryopreservation processAmniotic fluid contairs
amino acids thlcan act as antioxidastsuch as
proline, histidine, glycineand alanine.Basel on
the previous study the addition of prolie to the
diluent can naintain the quality of horse sperma-

135

tozoa during the cryopreservation process8]2
Amino acidscan act as cryoprotection in keeping
the spermatozoa membrane from the damage dur-
ing freezing and thawing, and also protecper-
matozoa during calcium uptake9pR

In the treatment group 3 @) shows the highest
percentage of abnormality is.83%.This is caused
in 5% hatching egg yolkas fewer lipoprotein and
lecithin so it less optimum to act asxtracellular
cryoprotectantand buffer This causes a decrease
in membrare integrity in this treatment group. e
composition of egg yolk in Tris diluent which can
maintain the quality of spermatozoa i$0-20%
[30].

Type of Fresh Semen Abnormalities and Rost
Thawing

Spermatozoa abnormality was observed after
the sanple was storedinside the ultrafreezer at
temperature -80°C for 24 hours. The types of
spermatozoa abnor@lities in fresh semen and
postthawing can be seen ihable2.

Spermatozoa abnormalities are classified into
two type, namely primary and secondanabnor-
mality. Primary abnormalitycan occur during
spermatogenesis in theeminifeous tubules. The
type of primary abnormalities such as pyriform,
tapered head undeveloped, abnormaktontour,
narrow, macrocephalus, microcephalus, double
head, and double & [7,14]. The secondary ab-
normality occur when the spermatozo¢hrough
the epididymis, ejaculationand processing sample
during cryopreservation [31]. Secondary abnormal-
ities such asmidpiece droplets, loss ccrosone
cover, tail folded, broken tail ancbil tail [32].

Table 2Types ofSpermatozoa Abnormalities Fresh Semeand PostThawing

Abnormality type Fresh semen Post thawing(%+ D)

(%i SEM) To Ty T Ts
Tapered head - 0.33 £ 051 0.50 + 054 - -
Detache head 0.33 + 051 166 + 121 1.83+ 075 3.16 + 030 3.16 + 172
Macrocephalic 0.16 £ 040 - - - -
Pyriform head - - 0.16 + 040 - -
Amorphous 0.16 + 040 0.16 + 040 0.50 + 083 0.16 + 016 0.16 + 040
Double tail - - - - 0.16 + 040
Droplet midpiece 0.66 + 081 0.50 + 054 - - 0.16 + 040
Coiled tall 1.66 + 103 1.33 £ 150 0.66 + 121 1.00 + 081 1.00 + 126
Bent tail 133+ 081 1.66 + 150 1.16 + 147 0.83 + 047 2.83 + 132
Shoehook tail 0.16 + 040 1.00 + 089 0.20 + 040 1.00 + 025 0.33 + 051
Broken tail 0.16 + 040 0.33 + 081 0.16 + 040 0.50 + 034 0.33 + 051
Loose head - 0.16 + 040 0.50 + 083 0.33 + 021 0.66 + 081
TOTAL 4.66 + 055 7.36 + 147 5.86 + 075 7.00 + 200 8.83 + 306

Notes:

SD = Standard Deviation
To (control group)

Ta (treatment group 1)

T, (treatment group 2)

T (treatment group 3)

=tris diluent + 20% egg ks

J.Exp. Life Sci. Vol8 No. 3, 2018

=tris diluent + 15% egg yolk + 5% amniotic fluid
=tris diluent + 10% egg yolk + 10% amniotic fluid
=tris diluent + 5% egg yolk + 15% amniotic fluid
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In this study the primary atmrmality in fresh
semen such asdetached head, macroephalic
and amorphous. The secondary abnormatitich
as midpiece droplets, coiled tail, bent tail, shoe
hook tail and broken tail. According to Rodriguez
Martinez and Barth, the morphological abnor-
malities of spermatozoa are always found in eve-
ry ejaculation [33].

The results of this study indicate an increase
in secondary abnormalities after thawing. This
result is supported bythe previous study in
human spermatozoa, there is an increase of
abnormaliy in  spermatozoa tail after
cryopreservation [34]. The study of Ozkavucku et
al. also showed an increageabnormality in
detached head, loose head and coiled taib- A
normality in thetail, especially coiled tail, are
commonly caused by membrane damagenos
ic pressure and exposut®y chemicals in diluents
such as cryoprotectant glycerf85]. When cryo-
protectants replace the position of intracellular
fluid it is causing changes in the composition of
water during freezing, this causes coiled {a].
Anaher researcher suggestl that the increase
of spermatozoa abnormality poshawing has
the closely related to DNA damag&he cryo-
preservationprocess can cause the morphologi-
cal change in spermatozoa and @t@| mem-
brane thus it influence the chromatin dructure
spermatozoa [37,38].

CONCLUSION

The percentage of spermatozoa abnormalities
was increged after thawing. Most of post
thawing spermatozoa abnormalities in the con-
trol group and treatment groups was a secondary
abnormality. The spermatozoa abnorntigs
were found such asdetacheal head, loosehead,
coiled tail, shoenook tail and broken tail.
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Abstract

The viral nervous necrosis (VNNpetanodavirusof the familyNodaviridaewith acute infection and associated with
high levels mortality up to 100% of numemlarvaistage marine and freshater fish species. The danger signals of
viral infection thatare capable of activating APGfigen Presenting CeJlsfurthermore produced molecules protein

receptors such as interferon and heat shock proteins. Stimulating interferon type | (IFN 1) induce several antiviral

molecules, further binding the actin cygkeleton to reach the site of infection. This study demonstrated a correlation
between increased levels of Hsp70 (heat shock proteins) and actin filamenteatin) within invasion wildype
isolate of ssRNA VNN from Asian Seabhssalcalife) juvenie. Furthermore, expression of Hsp70 and actin as an
indicator or biomarker of stressed states in fish. The reverse transcriptase polymerase chain reacB@R)RTMethod

e 8} (v ]vpP

(O

FE %o E -+« 13atin, VW¥heréasnested RFACR used for VNN geneThe upgegulation of Hsp70
was observed on the brain tissue higher than eye tissue of sample positive infected VNN. Whereas different expression
§]vddctin receptor expression tends to be stable in the organs of the brain and eye, both inVédr

normal, while on the eyethe ratio slightly increased based dhe intensity of the band. The research shows that
altered expression of heat shock protein 70 and beizin gene receptors in the target organs that response to invasion
VNN at Agn seabassl(calcalife) juvenile. Alteration expression bfat shock protein 70 and begctin can be used

as an indicator or biomarker of stress cells, especially from VNN invasion at fish.

Keywords: ¢] v «

«-gttint Hsp70 Immune responsgViral ngvous necrosis

INTRODUCTION

Since outbreak at 1997 in Indonesia sea bass
(Lates calcalife) aquaculture [1] and for past
three decades, the Viral Encephalopathy and
Retinopathy (VER) or Viral Nervous Necrosis
(VNN) has been frightening spectre to the sea
bass aquaculture industry in Asian Marine
Culture [2,3]. VER Betanodavirusof the family
Nodaviridaewith acute infection [4], and they
are virus associated with high levels mortality up
to 100% of numerous larvatage marine fish
species [5,6]. In evg cases of VER, fingerlings

and juvenile fish affected exhibit erratic
swimming patterns  (whirling) with up
swimbladder, skin darkness, anorexia (poor

appetite), solitary or clusters near the side of a
pool, lordosis or scoliosis, exiafnalmia, and a
range of neurological abnormalities, including
vacuolization and cellular necrosistime central
nervous system and retina [681,
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Based on phylogenetic analysis, including host
range, optimum temperature, and geographic
distribution gene of nervous necrosis virus (NNV)
can be catgorized into four genotypesRed
Spotted Grouper Nervous Necrosis  Virus
(RGNNV)Barfin Flounder Nervous Necrosis Virus
(BFNNV),Tiger Puffer Nervous Necrosis Virus
(TPNNV)and Striped Jack Nervous Necrosis Virus
(SINNV). The phylogenetic bsés o the
similarity variable T4 region (partial RNA2) which
encock the Cp (coat protein) genes. RGNNV was
found in warm water fish, TPNNV and BFNNV
were found in cold water fish, and SINNV were
found in warm and cold water fish. The optimal
range temperatures for viral replication in the
different strains such as GNNV 25t30°C,
TPNNV: 2@, BNNV 15t20°C, and SINN\20t
25°C [9].

In some cases of viral infections, viral proteins
can target effector molecules by encoding
homologous cytokines or cytokine receptors,
having acquired such genes through modification
or capture of host cellular genes, or inhibit the
compkmentmediated killing of virusnfected
cells [6]. An external pathogen (such as virus) is
first recognized by patternecognition receptors
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(PRRs), and this induces diverse intracellular
signals that povide pathogen defense [10].

The danger signals of viral infection that are
capable of activating APCs (antigen presenting
cells), in this model are either molecules protein
receptor produced by stressed cells such as
interferon and heat shock proteins 1112]. The
Hsp (Heat shock protein) genes are highly
conserved and have been marked in a wide range
of organisms. The heat shock response is an
evolutionarily  conserved  mechanism  for
maintaining cellular homeostasis following
sublethal noxus stimuli.The heat shock protein
affects diverse a part of fish physiology,
belonging growth and aging, stress physiology
and endocrinology, immunology, environmental
physiology, stress endurance and acclimation
[13]. The heat shock proteins have constitutive
functions in unstressed ce]l and that is
necessaryor protein metabolism [14].

Viral infection causes stressed aquatic
organism, and as a consequence of such as
cellular stress of protein synthesis, particularly
causing defect and disruption in protein
homeodgasis. The dfect in protein homeostasis
can trigger deviate protein aggregation. As an
antigen, viral infection stimulateexpression of
intracellular Hsp (Heat shock protein) especially
Hsp70. The pevious study explaed that Hsp
and MHC Major Histocanpatibility Complexare
two part of peptide binding protein in imune
response [18]. Peptide nemative fromthe viral
antigen, lwund by Hsp70. Hsp70 polypeptide
binding and release is regulated through cycles of
ATP hydrolysis and exchange. Misfoldingt@n
caused by viral infection is managed, in part,
through the action of Hsp70 molecular
chaperones. However, a narative polypeptide
is bound by an Hsp40 ahaperone (cdactor of
Hsp70) for degradation by the ubiquitin
proteasome system pply-ub) [39]. The Hsp70
chaperones are present in most cell
compartments and are essential in several
processes, folding of polypeptides, refolding of
misfolded proteins, translocation of intracellular
proteins, and binding of misfolded proteins for
degradation [15]. The folding of nascent
polypeptide chainsicts as a molecular chaperone
and mediates the repair and degradation of
altered or denatured proteins facilitated by
Hsp70 [16].

Fish are an eminent vertebrate specimen to
inquiry  the  physiology, functign and
arrangement of Hsps It is because in their
natural environment fish are unprotectedo
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thermal and other stressors. The connectibe-
tween Hsp synthesis and the establishment of
thermotolerance has been investigated by some
researcher [17]. Studies odsp70 are the most
extensive and have demonstrated that the
regulation of Hsp70 gene expression occurs
mainly at the transcriptional level [14]. The
modifications in environmental salinity, disease
and chemical exposure are known iffer the
expressionand the arrangement of Hsp¥ibrio
anguillarumacute infection induced an increase
in Hsp70 (Heat shock protein 70) in rainbow
trout liver and head kidney as examined on
immunoblots [19]. Enhancement of hepatic
Hsp70 expression in sea bream caudsd the
Vibrio alginolyticus infection at oneday
subsequat pathogen administration [1438].

At the mechanism of innate immune
response, viral infection causes stimulating
Interferon Type | (IFN 1) and induce IFN
Stimulated GengISG). ISG has several antiviral
molecules, such as ISG56 or as known protein 56
(P56). P56 protein binds to the actin cytoskeleton
component to reach the site of infection for viral
elimination [40]. Actinis the others reeptor
mediated immune response The actin
cytoskeleton plays pivotal roles in cell shape, cell
migration andsignding [20]. Functionally, actin
determines the shape and replacement of cells,
as well as phagocytosis, intracellular communica
tion and the distribution of organelles [21].

The actin cytoskeleton is important for
lymphocyte antigen receptor sighiag. The actin
cytoskeleton regulates a number of cellular
functions via polymerization and depolymeriza
tion. Polymerization and depolymerization are a
process that includes dynamahanges between
monomer Globular(G-actin) andFilamentousor
polymerized actin ({actin) [38]. At the immune
response, especially for-&ll activation depends
on the polymerization of the actin cytoskeleton
[22]. Actin is associated with all three eukatic
RNA polymerases and it is directly involved in
gene transcription [23]

This studyhas demonstrated a correlation
between increased levels of Hsp70 (heat shock
proteins) and actin filamentous~-actin) within
invasion wildtype isolate of ssRNA VNfom
Asian Seabaskt. (calcalife) juvenile. We highlight
some of the interactions that are promoted by
viral proteins which redirect the function of the
actin cytoskeleton and Hsp70. Furthermore, the
author use of Hsp70 and actin as an indicator or
biomaiker of stressed states in fish that infected
viral sSRNA VNN.
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MATERIARAND METHO®S
Fish and Materials

The Asian seabass juvenileates calcalifgr
approximately 1612 cm in length and 330 g in
weight were obtained from the fish hatchery
Situbondo Brekishwater Aquaculture Develep
ment Center, Ministryof Marine Affairs and
Fisheries. The lethal sampling methodswsed
for fish sampling. The visual methodsemns
corresponding to the appearance of clinical signs.
The type of clinical sign o¥iral nervousnecrosis
(VNN) such as blackening, salif, anorexia,
whirling, and exopthalmia. Ten Asian Seabass
juvenile were ctiected randomly from tanksith
32-35 ppt salinity and 280°C temperature
where the outbreak occurred.

The Asian Seabass juvenile were preserved in
live condition. Further, the samplgascarried to
the laboratory for shortly processing and
extraction of RNA. At the laboratoryhé live fish
were killed and dissected by sharp scissors to
severance of spinatord. Brain and eye were
collected as the tissues target for infection of
VNN, fozen immediately and stored at25°C
until RNA extraction.

Isolation of VNN,Heat shock protein(Hsp and
t-actin cDNA

The total RNA was isolated from the samples
of all untreated fish (based r clinical sign
healthy and infected fish) : 25 mg of tissue from
each the brain and eye df calcaliferwas used
for extraction of total RNA by usingrizol
(Invitrogen, USA) and treated with RN&see
DNase | (Qiagen, USA) &nrove any remaining
genomic DNA, according to the manufactufe
instructions.

The reverse transcription was carried utilizing
the MyTaq™ OneStep RIPCR kit (Bioline UK
Cat.No. Big65049), following the manufacturg «
manual. The reaction system affinal volume of
20 W contained 7 L H:O (NFW), 12,5 lp
GoTafiGreen Master Mix, 0.5 luTetro reverse
transcriptase enzyme, and 4Ljiotal RNA (500
ng). The reaction was carried out at°@sfor 45
min, and 94C for 2 min.

Nested RTIPCR and RFPCR amplificabn and
Measurementof the VNN, Heat Shock Protein
(Hspe v -actin

Lates calcalife’NN Hsp70, andt-actinwere
amplified using primers designed based on
sequences in GenBank and analysis by using the
NCBI BLAST. The primer Edble 1. The PCR
amplification for VNN genes was carried out
under the following conditions: prdenaturation
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at 94°C for 2 min; 25 cycles of @ for 40 s, 5%
for 40s, extension at P2 for 40s, and final
extention at 72C for 5 min. The second nested
RTFPCR for VNNgenes under the following
condition : predenaturation at 94C for 2 min; 25
cycles of 94C for 48, 50C for 40s, extension at
72°C for 48, andthe final extention at 72C for
10 min. Furthermorgthe PCR amplification for
HSP 70 and-actin genes wasatried outunder
the following conditions pre-denaturation at
94°C for 2 min; 35 cycles of % for 3@, 54C for
30s, extension at 7Z for 3@, and final extention
at 72C for 10 min. The PCR productasy
examined by electrophoresis with.5P6 agarose
gek containing sybersafélThe ImageJ software
were used for semi quantitative digital analysis
DNA band PCR425].

Table 1List Primers for amplification FACR

No  Gene Primer sequences ?t'ﬁ
1. ActbF TACCACCGGTATCGTCAT( 150
Actb R CCACGCTCTGTCAGGATC
2. Hsp70F CGTAAGAGGTGGAAACGC 562
hsp70 R  CAGCGTTGGACACCTTTT(

3. VNNF2 CGTGTCAGTCATGTGTCG! 420
VNN R3 CGAGTCAACACGGGTGAA
4, SEE &| GTTCCCTGTACAACGATTC 294

SEE Z| GGA