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Figure 1: Bands generated in SDS-PAGE
electrophoresis
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Figure 2: The presence of a single protein band of VHS virus with a concentration of 274 mg/ml

Rl e b (3L T 5l s (adidue Clile g o (539 2 Gliee Y Jour
Table 3: The amount of optical absorption, the volume, and the specified concentration of the antibodies after

purification
Serum group OD of antibody 1gG Volume of antibody 1gG Concentration of antibody 1gG
T2-1 Y/ Pk Fedisbes 2 oS e VIAY £ 2110
T3-1 YIYA yid oo AID Fddee p e S e VEV ENY

Yo


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.6.8
http://isfj.ir/article-1-2566-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.6.8 ]

Siloe GeSw 5 S 050255 93 LIS 196 JUsls Ly oS bl 5l b sl g 55980 (g3l sl
55999, ulal 0 yumiy 50 opl (LSS slaail a5 osolizwl «(T2-1 antobody) og OD (p jiies slyls
oV JSal 5l aSseblean ail o ¥V JSSS Bilas § S 0,255 90 1 196G JLgls L 6olg‘5:ﬂ VRIS
S8 w8, dals o gudy 60[.3‘_,’_2.3.‘— WDed o odnlin » o) 50 opl (Sas slaail a5 wil g S
(Muramatsu et.al., 2014) oyt 6lls a8 gob BT 51 oles Gl g 5,989 58Ul
&b sl s 5 ol (T2-1 antobody) o5 OD
kD IgG
80 =
60 — ]-Heavy chain
50 — ot
40 =
30 =
< Light chain
20 —

(Muramatsu et.al., 2014)SDS-PAGE 539 =S| 0 I8G (5w 9 S gbdo juzmi ) 31 00l Sl slaail oualico oY ST
Figure 3: Observing the bands composed of IgG light and heavy chains in SDS-PAGE electrophoresis

S0KDa

25KDa

ladder U ;T Gualai g (995 5 oy 30 oo adg5 IgG gob (5T Wil 98 oudline > SDS-PAGE ;939 uisUl ploxsl ¥ IS
Figure 4: Performing SDS-PAGE electrophoresis to observe two 1gG antibody bands produced in rabbit serum and
matching it with ladder

loog)S mhaw )3 (65:Ks3 Al ye (regs ;5 GOy sl 0> st 5ol OD liee oF Jgazr ol
5 (P<0.05) sl fylas (g lo cxe OB ouls iy yas O oals (25 sloog 5 mhaw ;o (6,5 s> dl>pe
g b BTOD liae fiSTas g Jolas Ll oo 63k 5T OD s (P>0.05) ol olas ()l sxe

\t3


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.6.8
http://isfj.ir/article-1-2566-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.6.8 ]

C.al.u u.ul...u‘ » ID)LP LS)"K"? o (P<005) Cl 09y
S YT sloog 5 s doas s jials jolaie 4 5 alol>
3,50 28l 09,5 ol jor 4y 38 OD oo oy yiiis sl)lo
595 &g ol Bl OD aiioy 285 15wy
L YWVE S 625 ol
'/V\":E'/‘\’ )JJLQA L Y 9 aals 6&05; l.v (P<005)

] 009y \IYA :l:‘/‘vj

Sl giae BB

9 ARV ¢ o A L5)|‘>)1' Agod P9 59y O
00gs U¥9r9 /VQ L\" 9 ol 6&05; e Y/’if\/‘\
SSlas g Blas (P<0.05) sls oylas (g ls cxe OS]
G0 pigas pguw Al yo 50 gadsi 5ol 2l OD (50
G 09,5 Ll cime BMESI L) YIVAZ[o g« [V /-

G 095 Ao o sl ilise b )lod 53 OD (i :F Jouo
Table 4: The amount of OD in different treatments of four stages of blood sampling

¥ lesd ¥ sl ¥ )l Vsled aald S50 3l oo olawd
L3 SrgS
N R R - L YRR S P R VRS P OY/-¥ & +[-2  pYf¥ £ /.2 oD Jol al> e
Veloo £V EVLyE YO Yoyy Y. fgeq bl £4/0F 4 oD~ pos al> o
VALY NS VALY ENLD WA E YLD VAN EE Yy kR oD* pyms al>yo
YAIY £1/:¢  YVjeed Y/ D VY[Y £ o8 op* Pl Al e

LS sl s glacws jo oIS 5b 4 -

‘_gob‘u_’;ﬂ Wil oo adlas Boo e slaoy ol
s S oo Jos JUslSTsige ool T 51 52 JUslS
Gt Jlail laplSe a4y wilgs o JUslS Ly (g0l ]
wles obul o Camlus 4l 0 g 35d Jale
o sl omsma, o5 (Majidi et al., 2007)
sl 0y ablol e Ky b a5 sl dpnS 55l
B Goang e 59, &5 Sl (g n kS G gn
oaisS S slagsb Bl Wl Joio (3551 5 o)1
GouP Lo 5 wed 4 (LOrenzen et al. 1990) el
3 6xSie> 5 5555 5 4 (Whole Virus) Lol s 525
19G (ol 5l polie goyw slasabtl addss 5 o

s adsi VHS ug s ale oolazs!
Ol ilizes glaog 5 (gl T Ggel i 5l Jol> b
5V b Ll 0ats eyl o355 sl 3,5 o 45 ol
20,5 Sbul 6y Fesl b (ol sl Glyee o
loog)S 5o obiil s gloly ordsl b bl ol 5o
oo el 5l ol 45 cdl Ll T4 o T3, T2
Jole 9> 4 S (ol Gl (b JUd g Lo b5 5>
vy

9 oo ke G serdigigen] Lo SSS GOl b 50
O Slale SLaS 5 (008 5 (05 by iamin )5 lows; )|
P Odsl dasssigesl acle (ool l a5 S oo 5Ll
@ pol> gl abbise (oerdgigel SlaceS ad )
o s st dele JUslS b ol il g skt
G55 Sla Jae 0 VIUE ele snimaiy s>
S gl Sl el pis (QUlg wdlioe 050
S 5T S50 031l 4 (2,5 J5050) (5]
Vel S (JsSse (y3s b solse Yseme 5 35 ol
5 OYVYA (L[ Kan g jluoV¥ed) auiuas ) LS"" oodls
Sl 5 G Wb g el S 4 5L &y sl
o S ooy Ok ol 5 b (el e
50 0339 b LS 055, VI3 oole osimas s>
@ B ol 4 (Kyle et al, 2013) gdlsgls Y#
398 P Sl Je 0 sl e S0
ol 019G Jgls b sob st sy 5 (el by

Ll lgu


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.6.8
http://isfj.ir/article-1-2566-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.6.8 ]

e JBIS L ul BT a5 s

Gl 4 E9 5 29 0igh i slacg gl cu 55 Zely
Fly &S Sloy b oS o VHSV G ps5gpy a0 ol
Conl Son G (g p 09 ol 345 5 50 g0l ]
e SiloS sbogal 9 08 o su b
@SS Gl b Gy sl N p e ) Sl (S
L aS ol 5 5o Lo sl 5 (g e sloiales]
(Olesen et al., 1999) ail 138,56 soss s
Jow 5l as (v+19) Tesgera Hurisa <l ks ol 5
ale JUslS sl ol sl 351 ez 3555 Sl
ot o ool wihessS (g g 5 5 Akl JelS es s
o929 O9Rs IS5 il des 2 p S e 10 B3
dols 4y (5 (oo (aiz o sz ) O je0 4 Al
STl ol ol T el 5 S pslaez 53,0 F
GlpYl Gogy 5l s al eols s GTPV A27 5
By W oolazwl 6&[:‘5\)] UMIJ‘“‘“ 6‘;: Wr.c
lowgdy ghie 5 Cude @l gl OD polis (. Sils
S pS93 oy, 5o IUT ST cdlog,Sole Voo,
oalSS Gl 09 658 @z VL Glls ST (295 >
Sy 4 eien okl ws bl psdsl
5 5 Ot il YA+ oo Jsbo )0 (6 iegidy 2l
2 P55 YVA 5 2dg Sn o 0,59, S0aV IV o i
SNEEPPOX sy 5 2 abl (s nly 5o 5ls S
ST VO 5 gl ohS PV (JsSse (59 9 Wt (o) 2
(Tesgera Hurisa, 2019) o 5,51 5 19G &l gl
YA© zoe Jsb ,0 oad adod o3l gl 5929580
sl pole ados |y colads o i egil

oy 51 (V233) o,Sen 5 Olesen s ululy
(SWIRY OMBIS R 9> (semi S IRy dele 95
3 sl il Gel Gy 50 b ead adgs (VHSV)

5 B Glacewsad wslioe b > o o 201>
Jdo @ a8 sl oo ool 5T 0y Jgtae la fuolowodl
dgy O Jgoz )98 iz olael 4 azgi b g jemsad
aalsl iol38l g0 a5 g yglol o sob sl adgs
OD! (:Kilo L T2-1 (555 5 g0 6Sig 0 2Ly
oyt 5 VIV OD ikl T3-1 565 5 5 VIO
Pos SS9 )0 Mg e (6,8 wdx liee
Vie a Y10 sae 5l T2-1 (355 ,5 6)88 iz nSilos
OD oSk a2 55 T3-1 (355 5 wizren 28l a8
23 Ol Loy Sl Gl Glizmes Lol o, VA
s eSde hYs a4 Lo s aizlls 65V (5980
kS )l 6 2N T3 9 T20 J S laog 5
6&;@;31 OD 5,545 ool po ol Jesds Lgol..»s‘;ﬂ
il Lals VY 4 VA OD oSl 51 T3-1 5555
Ol @ Vb plares T2-1 365 5 OD (:Sle Jy
aml jazie T Jgaz 0 aSgsbiles g YV
P oy b Ty IS sk 4 12 5 13 (glaeg,S
09,5 6ol T e ol 5 g wals VL ol
G5 oS w3 o0 Gl g9090 (nl 09 VL (n b I T2
Mg 885550 Gl Sse aly bl jlade

IS e
Jud 4B 5w G s n gt b (i SIS 95leg S
YA© oo Job 0 9 padss wlegp Gigilew b oy
&9 =i olie Nano 200- Verl.0 olfws b yiegib
T2- (565 5 pyw ,0VI7 (6550 0 (e b il e
2 S e VEY 50e LT3-1 Ll cdale jlas o, 1
sl o] s 530 L YIPA 5,55 i 5 sl o
Gl San o555 5 10 0arsS s slagol il o
OEon 2 e Sl slogigl &8 sl o)l
ol ol b o (VL slos &Sl 51 8 (065 5 (i

1 Optic density
YA


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.6.8
http://isfj.ir/article-1-2566-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.6.8 ]

sle ey j0 ol g Jalse o Septicemia)
938 YT 38 alo
o3 s 39l ep gaemo)l g ) 4,8
(ol el gyl oy ((SB p ((WB g
Agmlo ol cy.p (2l b (NFU e
Real- g, ;| solazwl VAR o owld 958
sy sbaslen aloles sl Time PCR
eadse so (HN 5 VHS IPN) o5 las|
Jolse 5l sle plale aly Jus a8 (555, VI3
ST s g F o)les Y4 650 (SPF) ol (slss Lo

FY-02 Slxio 1 TAA

(Lo (0025 95 € 05 ol B 0dlj 2,
5 JUslSsie 5 JUolS b slacsab sl AFAD .G
02 YOF o yde S 3 oSzl (3,05 b o

IYVA o csolail 9 .zp colwy S GlwoYgs

0309 adde p JUslS Ly (ol T (adsu g alss

Oloio (¥ o)lads S 0aSiils dle . pmigidle

AP LGy

5,889 58 oe 5 515 slosal,) AYAF g (o labuan

S8 i 4 atl) Olglol (Jsl @) 50 (g

amio VAY. (0lyslol y25 5 Gigly (Moll (e

Bradford, M.M., 1976. A rapid and sensitive
for the quantitation of microgram quantitites
of protein utilizing the principle of protein-
dye binding. Analytical Biochemistry, 72:
248-252.

Haenen, O.L.M. and Davidse, A., 1993.
Comparative pathogenicity of two strains of
pike fry rhabdovirus and spring viremia of
carp virus for young roach common carp,
grasscarp and rainbow trout. Dis Aquat Org,
15:87-92.

Kyle, A., Garver Garth, S., Traxler Laura,
M., Hawley, J., Richard, J.P., Ross, J. and
Lovy, J., 2013. Molecular epidemiology of
viral haemorrhagic septicaemia  virus

va

Solser sladsgw plp 0 olerigsel olss 5 55l
olts adlae ol 5 Jols b acglio Sels o
L loiss 5 (V) [ Se g9 31 slag, 3 a5 ol
J315 5 gl o5 b, 3 4 Cannd gws 9 s3]
ey Sl ol sl (S alawly L (SC/IP) Slaw
B2oP by ol 48,5 bl adiod )0 09 5 p eaisS s
W 4..3)5 o e Lmu,%f)} Ql) alac 5 @)La.c J_">|.>
sl STty yrals wlgh oo SMae by, bl cle
Sl 0ol g Sed &jg0 a4 Jleix! S5glgiganl
Oeizmad bl g pg g Silgzol Sl glate polie b ayads
Aol sa 1y oyl s o265 > sl (S5 S5l 5,5
Y20 5 5 005 5 5e2)

4 i Y158 (alo 0aids (63 93 (coms som (w929
4 Ll ogd (oo (1955 (Slsem Joe sl (6 )lewm olon]
s SIS0 4 e Wlgioe 03 (T S s
Olesenetal.,) 55 MHC classl g5l Jled 5 o]
5 6ol BT adgr a4 e Coles j0 a5 (1999

as Qéli)o le.';‘sc L Q-.‘.‘ 40 W Cewdds @LJ }I
4 Y153 cale 0aim3 65 io5 (somssim 9929 B2y
Sopd b GheS 0 Cdlgzol alie polde ol es
@ e b Juledly S 5 Jlyge90 (ol e
@ axgi b aS 05l o Dglite slajee o g0l il odgs
b gob sl cbale 5 5,9 wiz Gl a5 F Jsoo mls
Cilg2ol (o (o 1B g mgny (o o IO L 90 e
63bsl adg 5l Sl ples s &) Egezme o
91095 2 s 5V

&b
(Y “SQQT}QA C}I\é G.J ub)é OYL“"?T (8 o 4@&?
0483 915 B ez s gmgn 00l jpual

Spig> o S s Ok (e n ITAP
(Viral  Hemorrhagic _wgpy — eoims

! Foreign body


https://isfj.areeo.ac.ir/article_122753.html
https://isfj.areeo.ac.ir/article_122753.html
https://isfj.areeo.ac.ir/article_122753.html
https://isfj.areeo.ac.ir/article_122753.html
https://isfj.areeo.ac.ir/article_122753.html
https://www.gisoom.com/search/book/nasher-3960/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%DB%8C%D8%A7%D8%AF%D8%A2%D9%88%D8%B1%D8%A7%D9%86%D9%88%D8%A7%D8%A8%D8%B3%D8%AA%D9%87-%D8%A8%D9%87-%D8%B4%D8%B1%DA%A9%D8%AA-%D8%A8%DB%8C%D9%86-%D8%A7%D9%84%D9%85%D9%84%D9%84%DB%8C-%D9%BE%DA%98%D9%88%D9%87%D8%B4-%D9%88-%D9%86%D8%B4%D8%B1-%DB%8C%D8%A7%D8%AF%D8%A2%D9%88%D8%B1%D8%A7%D9%86/
https://www.gisoom.com/search/book/nasher-3960/%D8%A7%D9%86%D8%AA%D8%B4%D8%A7%D8%B1%D8%A7%D8%AA-%DB%8C%D8%A7%D8%AF%D8%A2%D9%88%D8%B1%D8%A7%D9%86%D9%88%D8%A7%D8%A8%D8%B3%D8%AA%D9%87-%D8%A8%D9%87-%D8%B4%D8%B1%DA%A9%D8%AA-%D8%A8%DB%8C%D9%86-%D8%A7%D9%84%D9%85%D9%84%D9%84%DB%8C-%D9%BE%DA%98%D9%88%D9%87%D8%B4-%D9%88-%D9%86%D8%B4%D8%B1-%DB%8C%D8%A7%D8%AF%D8%A2%D9%88%D8%B1%D8%A7%D9%86/
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.6.8
http://isfj.ir/article-1-2566-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.6.8 ]

e JBIS L ul BT a5 s

OIE World Organisation for animal health,
2021. Final report 2021. . 88 GS/FR —
PARIS.

Olesen, N.J., Lorenzen, N., Aarhus, N., Scott,
E. and Lapatra, N., 1999. Production of
Neutralizing ~ Antisera  against  Viral
Hemorrhagic Septicemia (VHS) Virus by
Intravenous Injections of Rabbits Clear
Springs Foods, Inc., Buh I, Idaho 83316,
USA. Journal of Aquatic Animal Health,
11:10-16, 1999.

Reed, L.J. and Muench, H., 1938. a simple
method of estimating fifty percent

endpoints.

Roitt, .M., 1994. Essential
Immonology:Oxford, England: Black well
Sci.271 pp.

Tesgera Hurisa, T. Jia, H., Chen, G., Yong
Xiang, F., Bing He, X., oxia Wang, X. and
Jing, Z., 2019. Production and assessment
of polyclonal antibody against the whole
virion of Goatpox virus and sheeppox virus
in the rabbit. Research square.1-13,2019.

Tordo, N., Benmansour, A., Calisher, C.,
Dietzgen, R.G., Fang, R.X., Jackson,
A.O., Kurath, G., Nadin-Davis, S., Tesh,
R.B. and Walker, P.J., 2005. Family
Rhabdoviridae. In: Fauguet CM, Mayo MA,
Maniloff J, Desselberger U, Ball LA
(Eds.),Virus Taxonomy: Eight Report of the
International Committee on Taxonomy of
Viruses. Elsevier/Academic Press, London,
623-53. 3.

Wolf, K., 1988. Fish viruses and fish viral
diseases, Comstock Publishing Associates,
Cornell University Press.

(VHSV) in British Columbia, Canada,
reveals transmission from wild to farmed
fish Fisheries and Oceans Canada, Pacific
Biological Station, 3190 Hammond Bay
Road, Nanaimo, British Columbia V9T 6N7,
Canada 2 Present address: New Jersey
Division of Fish and Wildlife, Office of Fish
and Wildlife Health and Forensics, 605
Pequest Rd, Oxford, New Jersey 07863,
USA.

Lorenzen, N. and Laparta, S.E., 2005. DNA
vaccinnes for aquacultured fish. Rev. Sci.
Tech. Off. Int. Epiz., 24.

Majidi, J., Abdolalizadeh, J., Amirkhiz, M.B.
and Majidi, S., 2007. Production and
purification of polyclonal antibody against
bovine immunoglobulins in rabbits. African
Journal of Biotechnology. 6(12), pp. 1369-
1372.

Meyers, T.R. and Winton, J.R., 1995. Viral
hemorrhagic septicemia virus in North
America. Annual Review of Fish Diseases,
5:3-24.

Muramatsu, M., Yoshida, R., Yokoyama, A.,
Miyamoto, H., Kajihara, M., Maruyama,
J., 1 Nao, N,. Manzoor, R., Takada, A.,
2014. Comparison of Antiviral activity
between IgA and IgG Specific to Influenza
Virus Hemagglutinin: Increased Potential of
IgA for Heterosubtypic Immunity.

Nishizawa, T., Yoshimizu, M., Winton, J.,
Ahne, W. and Kimura, T., 1991.
Characterization of structural proteins of
hirame rhabdovirus, HRV.


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.6.8
http://isfj.ir/article-1-2566-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.6.8 ]

Iranian Scientific Fisheries Journal Vol.31, No.1
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Abstract

Agquaculture has become one of the sustainable sectors with a bright and promising future to ensure the
safety of human food. Due to the need to increase the production of this healthy food, intensive
aquaculture has been welcomed, which causes many diseases, especially viral. In recent years, VHS
virus has caused irreparable damage to the country's trout fish producers. Rapid diagnosis and
elimination of infected fish in the early stages of the disease is essential to control the spread of the
disease effectively and reduce cost wastage, and rapid diagnostic Kits will be very useful. These kits are
made out of antibodies. In this research, the production of polyclonal IgG antibodies against VHS virus
was investigated in a New Zealand rabbit animal model(Oractulagus cuniculus). In order to this , the
stock of VHS GenBank Accession No: AF345859) Prepared by European Reference Laboratory as an
antigen to stimulate the immune system with Freund's complete adjuvant in four treatments including
negative control of distilled water, treatment one with a concentration of 1 cc virus Complete, treatment
two with a concentration of 0.5cc virus and 0.5cc adjuvant Freund, treatment three with a concentration
of 75% virus and 25% adjuvant, treatment four with a concentration of 25% virus and 75% adjuvant,
for four months, once a month IM In 5 groups of New Zealand rabbits injected, after 15 days, the ratio
of blood sampling from the peripheral vein and antibody absorption (OD) were measured. During 4
blood samples, the amount of IgG antibody absorption was significantly different between the groups P
<0.05) showed. Antibody purification was then activated by Sepharose Protein G adsorption
chromatography column 4B (Sepharose® 4B) ( and OD of antibodies purified by Nano-200-Ver1.0 at
280 nm in the second treatment were 2.60 and the third treatment was 2.38 and the antibody
concentrations were 1.82 and 1.67 mg, respectively. This antibody is going to be used in the rapid
diagnosis Kit of this disease.
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