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Gamma Radiation Inactivation of FMD Virus Type A87/IRN in Order to
Preparation of Killed Vaccine

F. Motamedi Sedeh*, A. Khorasani, K. Shafaee, M. Salehizadeh, H. Fatolahi, K. Arbabi, F. Majd
Nuclear Research Centre for Agriculture and Medicine, AEOI, P.O. Box: 31485-498, Karaj - Iran

Abstract: In this research FMD virus type A87/IRN was used. The virus was multiplied on a BHK21
cell line. Then, the virus titration was detected by TCID50% (Tissue Culture Infection Dose 50%)
method, and it was 10”°/ml. The FMD virus was irradiated by gamma ray from “Co source in-4 till 4°C.
The gamma cell, model Issledovapel-PX-30, with the dose rate of 0.551 Gy/sec was applied. Different
doses of gamma ray were applied and 6 times were repeated for each dose. Antigenicity and infectivity
of the irradiated and control virus samples were studied by Complement Fixation, and Cell Culture
methods, respectivly. The dose/survival curve for the FMD virus was drawn, according to the curve and
D10 Value factor (Dose of gamma ray that decrease one logarithmic cycle of virus population) was
obtained, and the optimum dose for inactivation of FMDV type A87/IRN and the unalteration its
antigenicity of 40-44 kGy was obtained.

Keywords: Vaccines, Viruses, Inactivation, Gamma Radiation, Irradiation, Livestock, Foot and
Mouth Disease

*email: fmotmedi@nrcam.org AR/ dRe 2 pdy ool AY/YNVE tdllde 3L 5o 00

\RY%


www.SID.ir

<>

ol Al 0oy gy)FOC L;Lu);;...iégicg.uqmﬂw\ﬁ»
s f el o 53 352 50 Lo ol Sl S
3 g b 0313 5 5 05, Sn /Y (Bl S oV mle e
S Lamms o grainn SN 53 2 iy sleshe 5SS
Y 5 slS e 100 sl Ul e Lo 5 25l S
Vml s s ke L "FMDV type A87/IRN v v
539 ¥V C Sl £ a0 1) CutS (lgs s s 1ok L]
L g IS Sl & el VY Sides 5 e COy >
S35 s GLa ST L el 53 g5 by o Dle
,ngf&us.;gf@wjﬁcsg ng)}.gm(CPE)
S e il e ST sl S S Ll s s
Oodas ads 55 oo S pn b oS sl by Ol gie
ddas jsGdae Jobw O3 s 0 5sa mle 42310
(0 gl 30) Good 51 635 U 5 03,87 sy 550 il
Ll 53 1) O sl g ol 0l 53 i 8 M s s
IR 39 Bl 253 o ns e O Sl el

Ll e 6)‘&%.{3 LR PIIvy G-v.'C

TCID50% i i 036iwl b L8 319 1k opusti 11

5315 CPE slow) 0155 48" 2 s dolg 53 wg g e
L o el TUTCIDS0%0 sl s ks il (gl 10+
Cmed o) 00 plail 6 2 e Reed & Meunch s,
S s ol dd oslial bl glails 48 slgzd s S
O il g g S Ve e s (Sl s oo Salr o )0
S Lma ol pan [, BHK21 Jybu 58 VoY (gl
S ey 503553 58 o VN (s S
(sl &Y G S5 5TV C s ol wlie S el FA
lgd, 5l g esls pinad Syl dder Lo L) Sl ,a
iy a6 4S5y pdas 05 gad eslinl ug g Ve —Ve
Cela VY 5 A YF 51 s a8 8 Js 3 1) eSals B s s
03 3ad SBlasl 5 ey p LeSOalr 3 15 S5 5k s (e
99 s Reed & Meunch iy, 5l eslel L jurwr
[¥] v ol

bl 37 b w9119 (Sl S5 i -1
Gslm L@l s s s i 5 2K Sl ey

3=V C)ﬁ})id‘) Bt B ) Qﬁ‘}“.’-’g‘ﬂdﬂl"‘a

A

03 S 3 ke Jale s s5ledleb b

Aok — )

0l 230,55 03155 1 (K o5 ole Jole s
9T (A8 by Gyls cwg pgaslgls ol .ol
ol s O e > gla s ,eS S RNA =y
st oy g 53 g5 S LBl e V/O-A/D KbD
Jes MRNA Ol 5in 48 05 s RNA 05,8 o &y 50
9 V) s g o daz 5 g oy S 4 S
s 23 58T i 1 (556 5 ol ol 05500 4325
:J'|A_SJL;.AJ;;_WIO_«.}JUCHVL;U;)»H
d}_;l o=l ¢S a5 A,0,C,Asia;, SAT1,SAT2,SAT3
SLas S (Sole o go s 3 BT il o 2law S sl
ke Sl 3 s e s 9 ) e SLIs DU (il
S s 5 (Y G S rnsl S i S LS
JL#@QM)SP}}K}J&)%FW@}Q&
3 et g s SOl Bl s Slerblg oo 1 el
IS5 5 JsU b ol 0USS (e sl &S 5
J}u),@;ef};,:sg&uwJ}C\zﬁjd}opjéﬂ
SlIsb S 5 050 (535 3 el oS 58 & i Olas 5
LY T asie 2l (55

sk s 5 onl Gledle s Jline el
05 HLSC =Y sl b 3l esliwl =) 3l s jle STl
dmo 5 el Gt el G il ol oS gt 15T
lrediladl olg e 53 S5 95 ml AL s e
b man 5 035 ga LT S| (dm S A58 e sl
&l W o 5l G s [V] il e 565 AT
Jgmames 33 &S Sl 0dd o3lwl FMD s 59 s5ledles 8
3,198 5 Sl stileil 16

I ey
IR 2T 9 Jobo ciS” ) -F

53 V(BHK21) jela 31355 47 Sl Jsbo o5 1tz
g 52 Y S5 D) s i gl CEST o s Sl
%N;l‘w@\);.ua>|>w55|,‘55ucﬁj&w§b
2 S e s oslined 58 o 1 YF (gl iS
il e PH=/AY 53 COy g 050 ¥9-YY C Lo
L o ol 53 ahy LSS (65U p w7 ol S5 p3Y

03 ;g el Vo LA Sa IV Ol 0 7000 IS st b


www.SID.ir

\VAO‘VV@)M«&‘MQP}(#@

Sl

(604
~IFMDV type A87/IRN

Ll 53 4 SIEY s Oy -

0524 ol e ol -

A, 50 053k he 035 jasia il

Siyoul e AR A R A AR P
g (s Se) S ST Stb S 55 053l

VAR Sle L toloiT 5,50 0330 A ook Sl asly 53 -
.uu}pmh{mulﬁ.}@

M&wﬁa,\_;)\_:p@_:gd_.&;tu\”; -
o Doke 4 b gl 5 o35 31 5 YOUI O jn 4 6Kt g
s esls S 3TV C al S 55 sl

bpdoue a0 pl e 4 St gos s 035 SLS -
Cole o Soe ¥V C s 8 53 0T 03l 5155 38

[F] a0 ) Jsar 55 & Jols s

=Y
O |y mals 31555 adS HloL (glazsl 3,51 ISt
oS 53 edb el LoiS rJL.» sasl Call Cand a3 e
oo e Il glaastl O Cad 5 Jsho 25 Gl

bl o S5 5 s (e ol en (G 5

Aald g ods (835 Lk ped 8l p JoSe S S mbi =) J9u

FMDV type A87/IRN w9 y3 Sl 38
1-°/ml s b PISg
WY g VA | V| Y \ (kGy)
e Tr Yo+ f+ f+ f+
- V+ Y+ f+ f+ f+ N
— \/O+ Y+ f+ f+ F+ Yo
_ V4 Y+ f+ f+ f+ Yo
- +/0+ Y/0+ f+ f+ f+ Y
- Tr V/0+ f+ f+ f+ o
_ V+ Y+ f+ f+ f+ ¥
- O+ | Y0+ F+ F+ f+ fo
_ - [0+ Y+ f+ f+ b

O ohs STy m  JaSe 1 s Il O 3 ediasolis e cudle
Wl 8 8 s i 53 5 050

omos GRSy m oS 15 JsdS 0ud 5 aiasilis t e Cudle
5,55 e ok 5 555

e 9 e pmle I T

AR

<>

ol yad 4 Lk o 61 S Slsp o 5 Sl s 30
;\qu.:sl.w a5 =V Olen j3 oS & Sl slgdB (gl
S 5 6505LES Dl 5 e an s g el daie
Jbel8 s 0353 g Sl b 5 els JUisl S glecn
5456 1, +/00Y 5 & 3 LPX-30 Jus Issledovapel
GLass Lo s Ll 5 03l3 3 (5,58 ¥OOY 4z, 58T
(A5 asy 5 8 LSO SFO Fr FB YO Y )
(ool 5 adds) o j am Lass oml b (005 5 leile)
Y5 oY OYF 5P Y g FY A 5 YF Y 58000 5Ye D 5 0\Y
SLells ml 5l soldns cladisad ool (235 5 b Olojan s g
S = s Dl Sl o) 8l b dalls Ol simy (sg 29
0315 51 3 s Sledl Oles HLS™ 55 oy la3T Laes 53 g3 29
323 by 53 L8 5 55 a sl LT L s s

[F] s SIS 508 i beiT opl S 5 i o 0nls 41 3

Shadised Jioby 9 = licisde Comols iy E-F
A0 I Y (w23
W e Dslite Glays j3 ol A3 8 5 v p s SlAL geS
»BHK2T ol 655 — o8 G b 5l (2055 5
s O 5 ks gy 255 50 LehS i 51 oy e 5T
S e DL 5535 5L s oD (TSl ey 4T 8 e
wladised 5 L o sle w55 TCIDS0% s Ay 4
i LT 1 Tsitimme Wsls b 0L K55 g Dle & oa
&y 3o Aot BHK21 sl (655 1 o K03 iS
s 3l G ) 53 S5 By gl 28 S
S ol ol (sl [0] s a3zl (CFT) foSe s
Sl &5 5 b s s age Jale opkr
(S 55521 0p0b) plo n 05l -
8 5585 S Wi £ a3 W e ool -
54 0l
S s Lo ant i 8 055 50 U -
B e
oltdr £ 5o 3 U8 51 (b slie ol coSad pop e -
s S 53 Celw o Soda oS 0T (550 5 o s
ssb e esls I FTVC
Sin xSt O oS -


www.SID.ir

A9 RS

3 S 3 olen ol s s 5Ll

Y=-017X+7.13

10°
10*
10°
10°
101 ) ) v ) v ) )
0 10 20 30 40
(kGy)J»

35 Ul Lol e s s sl 2alST Sl /55 s sas =Y b

(PSR

Som -4
230l edsi Sl gy S g Lo 5 s 5 (S5Lud b 5
55 554 allas s, Pollard L. 5 1400 JL—.
&lwdlss & Johnson v 51490 Jw ;3 5[4 5A]
VY Jlw s [V] as s p La gy ol WEMD g 50
olwdles s g9,y — Ul ;5P Vivoli s T. Frescura
o5l sd oy 1, C5 01, 02, 07 sl FMD o5
Caols bias b 51aS s S aalllae LelS 45 1 adews
Sy (955 gl ol (2355 05l o) (Slews 25 (5554
sJ.H. Lombardo ,=575148+ JLu 53 uoeen [V] 55T
A5 A 53 s e s e0l5,T SIE.E. Smolko
P35 2 FMD s s ol gt g g 4 o161 LS T 5551
Gl a0 S sleail glos Ll 5 53 LE 5 Leas
slanil Lo 3 oiis 55 s FMD o s 4 55 opl 6T
sl adls STy W5 6l o 3L Sl Nl o
3,15 ol ey 5 550 4y pn iledled 12 g5 ol esde

FMD 5,05 giledbs o 5l Coda O 5 Guinss o) o[ F]

slaassl 4Y¥eSS B LVJL«N BHK21 glaasl 4YeSS A - Js<

Gisj@ua)ﬁjmo:}ﬂBHKZI

2 s 0be aS Y dodr 3 pode bl a5 L
olLis La\fjiﬁ Sslate glajs joodd 2345 5 slad ses
Al (S 53 513 505 Y S ol a5 L as o
ngf)_.\:fwﬂLalfjsﬁ.j!é)‘;@»_DmValue,}:ﬂé
dns EalS o )8 S oS 1 (s 25 omer Wl &S
Sl amam g U pmman tail o O/FY-0/AM KGy 350>
S3lwdb b (sl b s ooV /ML oS ) s
2 el palS e )8 S VDT sle il g s JolS
[f] o Gl ¥ —FFKGy shie ol (ol ainge 53 ae
e Sl S S G B ) U w5 L
lajs joodd axsS p sy Sladssed S50 Conls
Slajs b ass & das e Ol (ol g OT s & glise
by oy S Emel Wl g s FOKGY G5 L o cogline

[V] 53,8 o a5 5 5 s s 5504 Cools

el g Doglite slajs y3odd p3 5 slad ses ;3 FMDV type A8T/IRN s, 5 sle o] -V Jou=>

0. ¢o £ o Y. Yo Y. \e . (KGyY) pog5 g 30
V?}Y YY 5 ¥ Yo 5 FY A5 YF VO 5 YV \‘ﬂ)q AN O 5y (uusﬁéa)@ayxom
—F-¥ SFF | o | o | v SFf | FF | FF | FF | (C) s g A Lo Laugie

. Ve Ve N VT ). Ve TCID50% /ml 9 59 sl



www.SID.ir

\VAO‘VV@)M«&‘MQP}(#@

References:

1.

S.J. Barteling and J. Vreeswijk, “Developments in
foot and mouth disease vaccines,” Vaccin, Vol. 9,

February, 75-87, (1991).

S. Gibbons, J. Catcott, B. Smtthcors, “Bovine
medicine and surgery and herd health
management,” Foot and Mouth Disease, 47-50,
(1970).

. L. REED, and H. MUENCH, “A simple

method of estimation fifty percent end point,”
Amer, J. Hyp, 27, 493, (1938).

JH. Lombardo and E.E. Smolko, “A
biotechnological project with a gamma
radiation source of 100,000 ci,” Radiat. Phys.
Chem, 35(4-6), 585-589, (1990).

. J.A. Kolmer, “Serum diagnosis by complement

fixation test,” Lea and Febiger Publishers,
Philadelphia, 345, (1928).

M. Salehizadeh, “Studies on the production of
specific hyperimmune antisera against type A
FMD virus. Archives of Razi Institute. 41:106-
111, (1990). E. Pollard. The action of ionizing
radiation on viruses. Advan. Virus. Res, 2, 109-
151, (1955).

E. Pollard. “The action of ionizing radiation on
viruses,” Advan. Virus. Res, 2, 109-151,
(1955).

. C.D. Johnson, “Direct X-ray inactivation of the

viruses, foot and mouth disease and vesicular
stomatitis,” Nature, 207, 37-39, (1965).

. T. Frescura and P. Vivoli, “Studies of the foot

and mouth disease virus sub-types using
antigens inactivated by gamma radiations,” Zbl.
Vet. Med. B, 20, 822-825, (1973).

A

<>

o olaw I e STy g 53 0T Sleslizal LE 5, L
Sl odd kb s s 3l ealinal pl pl il o (S
@ﬂ”)u‘“b&’j)l{d‘&wf‘jv\:j}:))b‘UU;AJ};J-:L
.J}_&asw_w‘wwjﬁjuﬁ:‘}_?ﬁ&})}‘Sﬁa‘ﬂ
U5 Gz ool 3 eslil 5558 Julol o&as 05 Js
0313 e 5 5 S 8 4 Siken (ol plty S 1 Les by
o:@‘@é@@l{—\/'Cdbb)sa&wuﬂjﬁ)ﬁﬁ
o o sk & 235 5 Soa b 53 80l sk 5 s 8
a3 FLU-F o Loy dolol o Jsb 4 e lu Yoo YF
u;d_:\,gousmj_:ﬁL;L@_”M.ug;_:;:;l,fd.su
?bu\' (SLA)JJ“Q—‘”‘GJ"\—"‘\ dju\_‘g-)JAS‘SJj_b_'
dals (645 gas 4o S [y 355 G530 Sl (6 5 LS
Sl b yien o7 oils oo Bad (s S Lai (i g3 5 )
22 3315 Coadl Hls S5 A5 55 s s (S50 Lol
s Solo Jilde 5o o5V il alrml )3 o STy Ul
IV s Gb 5 pliciste Cools LSl imen ol
SLass 53 5 bl 2ol ool I Ve (s S SV o
ool 33 0Zmlgi 3 355000 31 LS (5,8 LSO 0 oF
O (5ol ol Lo b g o) S5ledleb 8 6
s A Ol F-FFKGY (o o505 sie Cols 5
4_:@5&C)Tdv\.'.:L}}-‘ﬁjb}‘}“‘}‘@ﬁa\.b;oéw‘
23 ed i A g STy 55 () 2 5 S 1500
Sl e 5 ol s Lo ST DU

oy o
\- BHK21: (Baby Hamster Kidney)
Y- Foot and Mouth Disease Virus Type A87/IRN
v- CPE: Cytopathogenic Effects
f- TCID 50%: Tissue Culture Infection Dose 50%
6- CFT: Complement Fixation Test
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