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Isolation and identification of infectious bronchitis viruses in
poultry farms of Iran

Akbari Azad, G.,' Vasfi Marandi, M.,' Keyvani, H.2
lDeparrmenl of Clinical Sciences, Faculty of Veterinary Medicine,
University of Tehran, Tehran-Iran. zDepartment of Microbiology
University of Iran Medical Sciences, Tehran-Iran.

Objective: Detection of infectious bronchitis viruses by RT-
PCR/RFLPs in poultry farms of Iran.

Design: Longitudinal study from 1997 to 2003.

Samples: Tracheas, lungs and kidneys of suspected flocks to
respiratory diseases.

Procedure: From 1997-2003, tissues samples including lung,
trachea and kidney, had been prepared from broiler and layer flocks
were submitted to avian virology laboratory of poultry diseases
section in order to isolate respiratory viral diseases viruses. A total
number of 50 infectious bronchitis viruses (IBV) were isolated in
embryonated chicken eggs. The infected embryos displayed stunting,
urate deposition in the mesonephros or death after three passages.
Twelve isolates that had showed typical signs in embryos, were
selected for molecular identification. Viral RNA was extracted by
RNX™ plus (CinnaGen Co.) using chloroform / Isoamyl alcohol,
Isopropanol, Ethanol and DEPC water. cDNA was prepared from
extracted RNA with RT enzyme, RH primer, RT buffer, INTP and
Rnase inhibitor. For PCR reaction, buffer PCR 10X, MgCl,,
Sloligo5’ & 3’ primer, ampli Taq DNA polymerase and ANTP were
added to cDNA and then PCR was conducted in thermal cycler.
The PCR products were analyzed on a 1% agarous gel and Ethidium
Bromide staining. The S1 glycoprotein genes of IBV strains
appeared to be above 1600 bp in size. PCR products were digested
by Haelll, Ecorl and HindIIl, according to the manufacture's
recommendation.

Results: Base on RFLPs patterns and comparison with RFLP
references patterns (793/B, D274, M41, H120), 8 of 12 strains
showed 793/B pattern and the rests (4 of 12) showed Mass pattern
in RFLPs.

Clinical implications: Regarding to low homology and weak cross
protection between 793/B serotype and vaccinal strain (Massachusetts),
prevention and a controled strategy against IB should be altered.

J. Fac. Vet. Med. Univ. Tehran. 59, 3: 259-264, 2004.
Key words: IBV, 793/B serotype, RT-PCR/RFLPs

Corresponding author’s email:mvmarand@ut.ac.ir

st bl gl iy 4 IBV (6lo g 129 (o il (62 0295 (SLie
(V80 ) el calixe

Ll 51 (1) i gy Yo 51 e 5l JBla BV (gl g
5 sl A 5l (ygemlipe 32,k 5l alys (oo Slgl S 4 le ug g nl &S
Sl digd (K5 (o5l g (Tl Sl 2o (K5 (e g oy

P4 g (ghe Cpnddy o glb gy (Hege Ll idan
Ol 2o gL 1aé 30 31 RT-PCR/RFLPs
AVYIYAY cldlo oy Job anltho iz ybo
il (g loms 41 TgSin 5o Al 4y 5 4l U (L gl digei A diged
Sl slon A 90 (ulidh 99 29 ol 4 0 glox f 3 sl igai g
S L5 51 VPVYATAY oLl b ooyt oLl (K el 04SN H9ab
a2tV b adli 09y A-,00 (i (slek yo pS 41 HlAS0s g (D9
U (3955930 33 Sl sg) crguuy (Lymior A 33 523 sy pgun Sy 30 45’ (2 99 29
9 XSy Ao £ yo 30,5 JoulS (yguwliodglSlon Hi 5l g oud (i Spo b
<Lilejl oy 793/B,D274,M41,D1466,H120 ! 19; dsgmw & (yuiizad
<SS & g gl 5ol w929 RNA -did 0 RT-PCR/RFLPs  JgSJgo
S S 4y o) Bl g Jrod CDNA 43 99520 (5,15 Casdigig ) il
Catledyd 9 Wb yalS5 09,8 (poliais (gla youl s b S1 06359 254l OPCR
23 Gario gl igai g ol 55999 ya5Ul o 33 Y 18T 5 3l eoliad LPCR Jpane
S 23T fanwgs w33l g0 LA 1) 3l S Voo 3 by oluais ! il 45 PCR
(RFLPs) oo 51 e clogSIl g 00 pua> Hae ITLEcor LHind ITI j§39am0
793/B, D274, M41,H120_p! 13, sl a9 RFLPs 5981 b Caslo gl digos
Wi dugliia g 55999 Sl auo 50 Y BT I3 51 ooliswt b

wigoi AHAC ITT U o 35T i 5 « RT-PCR 35 Garlo aigai WY 31 igualis
Aisls GLASRFLPs 5o 1, Mass oo e8! 4y 9793/B 595!
Cawgzrlilo H120 JUomuST dsgus &1 Casansi TI3/Bascyl s azgi bz 5y aeai
S5y Joiao (509950 Algi (o0 9 0391 (rily (S3alged b oudig pu (£
Ot OgamrlinmsTy )3 oSl OIS dargi g ddauaSTy b Al 55 Cunidig
Sl (1 doukie Col (a0 gy (il (Ll g g5l ABL (g5l
oaSesala My (J9hE Canliig (g )lont dale (5 Sl 9 J S Conlons yandS
YORYSE X oot D 0195 (IAT) o5 oty oS5 s

RT-PCR/RFLPS,793/B i3y <5 gk (5 38 Sl s 1 (5 sloms gl (52 059

S9E iy 5 lans Jole (IBV) 5:b gighe ooy p slo 09 29
Isgu>  JsSge 135 URNA o35 s ot g Ly T olsils 4 Lot {IB)
{oreD39 29U PN ol oo o239 1 F 510 5 e pggeie LYV Kb
(5532955 08§ 5 (e SzsS (553 2) B LsM 5 (H28) M
3o sl Gatign (et S (g pselS il oo (b
ST sy o 45 sl 824 S 1 sl w90 (61 Kol Jash L
hlio rilo b asly cox ol ail o VNG HI (glaoly il sis clall
(Hyper Variable) aio Lo g (Variable) .3t 5 (Conserved) cols

Dl g5 g5 oS3 K ol 0 S 23 alSMay3 p gl J-,[,, 01 S50
Ol g A S p e ol (5 e 5 iyl 0,5
mvmarand@Uut.ac.ir /s fows olivs o (*




IPAY <o Losd 09 053 651 pgs o L83 K2 jrals 04Kl alireo

5 ),> 4 »» L (Eppendorf Master cycler gradient) JS,luge 5 o
S gl oy 948850 (gl 31Kl a2 )3 AF 4yl gl 55U
A il az 04 gl JSKew YO gaddo Vs waeay o Lilvaz s VE
el aiBo O of Kl az ;0 YT g 4ddo¥ of Ll ax )5 FO @adol
Koy SO 3 dm g0 5,999 250 o0V BTG sy a0
2Ky 3l 9 5500l K5y (2 50 p Sebes < 10) e ol 51>
2 gy (GDAS-1200 System) UV ¥ | jlaiie ol o

HindIll, Haelll $gaoe slo o ;51 LPCR Jguasto : RFLPs Shskol
PCR Product 21 pl, o5 51 g S YO Slgs o> ;5 Ecorl 4
10x reaction buffer 3pl, Enzyme (DcsjcotZs) 1 pl (10 units)
PRTF N HE PR ST JUNVEVRIK Sow NPT 1 SRR ES
(RFLPS) or5l o | 20 olabs o A5 i 15515 Jyrams
A gy 2 UV oV g 508 20 ao 0\ 56T 55,

o0 ali (glgiizr g alolddl ouls il losiz (g g silulaz
SIS Jldy 5o el Y sy g )15 ,95gS0l 51 559,10 51 3
03903 3 1 o il S 4y iz alS” SVl gle o 05
235 o))l Dgaaliighilon ool Jlas | g g 982 pe b j98> 9
gl Dy 1532 59y 2 SR P9 3979 ST e Bl s
P 2d ) i esalie 3,90 05 (S9lS 39,55 9 0D ollaals 5
g 2 29 209 S35 Sl (ol BB g Sy ¥ o oS aiges
Slas g0mma )3 oy 2 (il 43 35 (Al ghie D5 (i (59 2 (S9E
Sl sisgy 00,5 ol dly iMe ¢ pe 3 (i (59, 45 Aigei VY
ol82olo;T ol LB aT) Voo ¥ iy ol il 3, dugos 3l cpimod il
a5 (FY0) (555002 _llisd TII/B g oo s  3laze Weybridge
D274, 793/B JaL2 Weybridge slR2yle;i 5l oad argd 1BV aygus
G Jole gl el 8,5 sl diges leie 40 H120, M41, D1466,
A solazl

IBV sla sl 815 :PCR itlel 50 S10wiia yigihef (35 525
sk ol b (H120, M41, D274, 793/B) il 3, sbo dyguss (1 Jgoz)
oSS PCR. STy 100,80 501, S1 askid J5 a5 o4 5 _colazs!
g 55 ) pgead) 03 057 b i V90 Togas Jglo oy (gl askd gont
i 2S5 alesT el 55 00liiul g0 (sl youl  LD1466 il )9,

D274, 793/B) IBV il 3, slo 419w S1 3 :RFLPs ubeji
wglaze o801 9o Haelll b oo 5l paaan ,o (H120, M41, D1466,
395 b dyge l cou 3l i 4 0B Ecorl o351 iols Les |, RFLPs
axkd ¥ 500,85 nan >l g9 ;01 D274 il 3 ayq. HindIII Jg

Haelll b oy 51 pia® )0 IBV alax VY 5IS1 o5 (Y pguai) 0 Jool>
VWEELAN M) alas A 65801 aisls )Las |, RFLPs coglaze 5481 g0

Y5

& (S ilidie glo g o gblite cblis Gliee (B0
g 190> etz ra 400 ST ()5 0505 bl 935 et S35lgemino 0
(Y0) 352 g0 wgmms 5l cnio sl gz oz sz slo

IS gy 9l

Jackwood Joall y52ss ool 2 o9 g (§3Lola i g 39 (3wl
agi0je; A= o pi slad e 035 )0 2Dkl (Sl L (10) Gelb 4
L ouds ety 5 Lo Mg0le 5l g ke (g8 jolo o )l5 S jloucds
Sde o plol g Al e 5l S cngrlule 4225 g0 sl STy
¥ SKdgiWlo i Jbs ar00d igen (3L sla diged I g S V- -
SRl 42 )0 YYD 0 s g el o (i (slof o 030 ) 00
2ol 51 s 59, 8-V oo el (gled o o365 4l s (605 dila 5
0V Jguz) 3285 )18 (o9 ol8od b i y93 o Sy

Jslowe 51 0oliial U g 29 RNA gl 35l 109 g RNA !yt
sl 408 gl (¢l o5 ,5) RNX™Plus oLy RNA g 5l
aobo g S 00+ 4 RNX™-Plus 3l 2 Ko Av e oo do s
VoS 3l e D LIl ishe o tig gy 53l SeSeY]
Jeolsial —p B9 05 y2dg Seon Yo e e 3 00 (5,145 0 (59 Ao
@ ol 5B 0l ey il Yo e eg j0 g adlal (Vo Y e ) s
5 a8LSl T4y sl paiel ydsySoe 720 g Jiie (6,500 gy See
WWeerg 10965,00pK4a 80V ooy o Ll daz )0 -0 )0 s
C3m) 159 &le B3> Sl e Sl )3 0D Sedy Ul 4R35 10 e 4y
ol 4> 0 =Y+ 5 9 wo 8 > (DEPC-dH20) jhis ol o
20 S oslizul RT 28Ty gl o alblddL L g 5,00

b sSae 51 gy (talo T :RT-PCR itle 55l skt
ks x> 15 ;5 3 lge sleolazul b {(Reverse Transcriptase) RT
w0 8 plnil 2y SV
5x RT buffer 4 pl, 10 mM dNTPs 2pl, Random Hexamer primer
1.5 pl (0.2 pg), M- MVLV Reverse Trascriptase Enzyme
(Fermentas) | u1(200 units), RNase inhibitor (Fermentas) 0.5 pl

(40 units), Template RNA 11 pl (1-5 ug)

3.5 IS ailsee )5 aBo Fr o 4 ol Liilo azjo0 B o boglse
w1 pldly b9, & PCR 25Ty s

S roalp 5l oy (nl )3 PCRU 3l yanly (ol 0 a3 (sl
SIOLIGO3 (5-CATAACTAACATAAGGGCAA-3) Jlgi Log §  colazs!
& élu...a 45 New SIOLIGOS (5-TGAAACTGAACAAAAGAC-3) 4
£)as,5 oolizul a0 ST o3

cDNA reaction jloslainl b 2y S8+ Slgd x> LPCR sy
mixture 101, 10X PCR buffer 5 pl, 50 mM MgCl, 3.5 pl, 10 uM
dNTPs 2.5 pl, Reverse primer 1p(50 pmol), Forward primer 1l (50
pmol), Taq DNA Polymerse (CinnaGen) 1 pl (S units), D H20 26




\t4]

(e (slog 09 el il dtajl (6 o digas Jligo 4y (Sl siie
STy o SIS (ol e WAL (orrg )08 g g o955 SLie 2
50 6l SuST oS 4 (g5 045 <l (PCR) (551 ooy (510 pum;
b ml pan | (220 (5 wlabd Job IS a22) RFLPs [2o
S0 et e Ml il s b ety b (S 3900
V) 5 )9l cewsd &y g g bkt b b3l o1,

OF sVl (S5 9 2 oo el o J5Shgo (sl S5 (slle
> (19) 0,5 ool guiins diges 3| Glgi oo PCR CSisT 0 cend]
S5 ol (97 St L 00981 i 0 ol lg K (392 0055 4
3> 6,955 a1 OAY ) i’ plolid o], 82557 ug g Wy (g0
P &4 sl 03981 digad 15 agg V> 50 Shgy (il 2 sar
Ot Ol (oo WAL S o8 (panilS ) po (il 4 ey WS Joe
digad 3 Glojen |y (g9 S Sl b by o iz b g 09 S 3
&S Sleladl St 51 (Nested/multiplex RT-PCR) 5,5 i 0391
IBV (gl 49 (g0109)F api 2 (5 lons 50 Sajglgmociyl lalllas
litglog] ol £955 948, 5 4y g, 0 0 foiiasd b o a5 e
S g g (53 4hebo S jobo 02l g0 g (il crtlodon f ot
& bgy s (Functional) g sl (o dids (slis 90y Wilgi o0 IBV
(Non-functional) s Ls-lu ,uf (guiy alds § g9 So59l9m o
959 eigigenl Ol3 oo Jglog S 5 adly g g pei) Sline
S UPCR | el Gas o5 90 6L | i 99 09,5 51 9 i 9
2 Q)AL (g0 il 9 by yeod RFLPS (9000 503 9,
b amedii >lgi ;0 ;509050 (61 (0531 Jawwgi PCR Jgeazo RFLPs
Oleanl sledsbo DNA ;5 oglis oj90 ) 9 993 (o0 &had YU (g
az,5 ) il o el (oo 9975 4 ool (1051 ad 90 Sy il a5
T liglss wigilsyh Sy ol ey S S Slyeeis ) > il 5
anld 05 039381y B (g3l BT (612 B, (ol Bitas g 095 00
L aiilys oo 21, 4 RELPS (clogS ol oolizusl s DNA 55,
s Sy « RT-PCR/RFLPS ails g, ig dulio ;Ssian
&y gt dlo (5l censlio 9 Y 1S5 ceeilBl 9 WL (S59 L 3250
el RFLPS <S5 L odal o 4y 0935 oMbl az 5 ool b dygon
Cand Glgis 4 lgy cad S pllal 8l Ty Soielan cledol 4y guosi
OYIVIAATY) 55 slaeld K5 ol

3 CR8B ail 3 1545) T93/B (g oo (S8 Sy o 29
it VAN Lo ;5 adlyd o )b sl (55 so ol 4/910ika
3l gz gy )3 VAAD Jlo 5l g g (ol o (o0 S 4142 505
Gough lawgi Y43Y Jlu ;5 ,b (551 793/B (g o o eSSl 0 ]
w3,5 55155 IB cawgzbole dygus bouds aiensTy slo alS” j» Parsons,
LX) 0 o aids (gouaa iy 0 HI g VN s ulusl ppas”

3 5230 (B (SlowsT U e o T93/B oy o b g (508

v S s (F5 s plolid 5 g5luliar

(535 wiges Jlw 5 alS £ 00l 33 gl digai0 Lo - Jgur

S 75 diged Jo A g 95 Wgod o o
\TYY 039, V¥ 95 VoY
\wye 059, TA (ugS £
YA 09, ¥V 2isS \epY
YYA 039, VF 1ig8 \eo¥
AWYA 039, Fr iigS Vexy
YA ahn Ve la8ess V.5
WA- 0)9y VA 2be8 £.qy
e 039, ¥ (1568 f-vF
\YYA 0j9, Y% =S Veoq
\YAY 039, ¥F LbgS Vof
A 039, V0 b8 ferq
wva 05, VY <55 YFO¥

9 SYYANY) o alax F4793/B gl alin Lds (¥ jgas )
sl aisls (yLis 1) (Mass s 598) MA19HI120 alie o551 (Y
4+ +bp Lol Wl S (Y pgai )0 F o)led) V+#) a)la> RFLPs
VY sou3] eua#s 4,018 Ecorl g Hind I (sl o351 ols o)Lis 55
395 D274 alie b aglaz 5} G gead (6951 . 05095 IBV e agla>

{Y pgai)

»

A

i (§ Lot Syl el Wilgi g0 (IBV) Gigie i 2 w923
a2 o b 0gl 59 Smals g die adgr GBS gauls” Sl
2 aaseis bl Lo panis Jila M o alS )5 cigae
s 4 .0,5 ol gams o alS o (g iy cbla> g emwlinnsTy
o929 3 72 b JS lelid Bisbo g0 s olgi o0 |, IBV L cigae S
rbaisl ol (T (lalid 5 (g g 955 b 05 5T (Alled) IBV
) ol a5 IBV ade
Sty 5l g g o L5085 (K35 9 (5 (BT Wi e &y
Cbls@,}dlﬁd&%é},&bwjﬁj O.é“db.)‘sa C)L.S”Ag
Uf'j) ul?b.al oW 05g) IBV ‘_,’._J'L.)Lw 6[.9(:3) 9 G.A:M' ‘5'& Cannd
DP9 e Ol (o0 s adlaie dayl il g Bue el Sl il b ool
el Sy voybey AL oS Sl oy, sis 5l AL L
6L-o » ‘“5'55]5)"’ ‘5lb CM.JASI:O] )l &l 42.9[:‘ 6] o}” Oli’l.l?‘ J’SJ’A
IBVale jpgams sl ol ‘5:31 JUUES A [ S PR S g W B
oA joliie 4 Jgene sk 4y 9 05 wdg g ey (Slo S

\J




IPAY 1 oy Lant 09 0,93 e g7 o L&l K 5ol 0 UKL alona

- My oy s

- A D v<> 07

M= Gene ruler 1Kb DNA ladder ;1BV il 3, 455 ¥ )3 RFLPs (5o80-Y yyguas
(Fermentas). Lanc 1-5: digested by Haclll, Lane 6-10: digested by HindlIl, Lanel1-
14: digested by Ecorl, Lane 1, 6, 11=793/B, Lane 2, 7. 12= D274, Lane 3, 8, 13=
H120, Lane$, 9, 14= Field Isolates, Lane 5,10= M4

385 Al 0 99790 iy (pldde (olop Lag S azdl, o aass
g gl ol 4T Sy g0 a4 9 390 go0olitd (295 sl alS >
b g 3 (V) 39, W 40 JlomTy slo aggen ool Sz o g0 (sl
13 gl Sl a3, 6U1, 21915 3/91.7/91 g3 oo g o el o
dlie Wgd oo g Al gy 5 gl S 5o Sen ST pgis
Blae (618 dyges 9 Ly 2 )3 002 bazr T9I/B g o 4y ot (5o 5
Gopmilginal OBy L aS 02 o s dndl 3,0 CR88 iy s
{V) 039y duo ;0 VIF SiSTaz iy s 39l (ym ST (g IS )0

P SRS )5 3 58 g0 by byt b sl g o Ol 5
o5 0510 2,5 Bl sF (6 e 5l S Al Sy TVY L
793/B gy Ol3ie 4 Weybridge olfiule )l al 51w Ll
(Ao bamsgi g 25 J9Nge plolid 5 I35 gl (TVF) s ol
3 OLen 5 6,0l T o 5 (F)AYA JLo o ()l (Sem 5 050
LYXY) 0l oo VAT VWA« glgll

IBV il 3 ay9 iz s IBV (sl aylaz ST 5 S aalllas o 5
o) g U w2509 5 ol (sl el b
P PCR wYgame aii 1255 peulp cpl b ST )5 a5 59 D1466
3,9« Ecorl g Hind 1II 3 Hae 11 ;555050 ool d b gou 3] o
alaz A ORFLPs g8 Hae HT L o5l puad ;0 0028 5 3 aslio
o&tulesTanli s B a5 ) o Ve oV aygu alox 51y IBV ayluz 1Y
PR o9 000 pMel 793/B lgie a4 g 095 0w, LI Weybridge
g s K05 (slae o alaz ¥ 980009 793/B ol 3, s ailis
ala> RFLPs (55501 5,5 ol aakid Ty 00 M4I LHI20 il 3,
by las 5580 ebp ag>b o LAl il G (¥ jugar 08 0 L) V-5
Qg Jadd 055 D274 4l glac 3a slo alaz 1 plas mus 55K
Sloxl aalad dus g 59y HIndIII 0 351 61y coiamr 4l (g1 l0 D274 il 3,
o) Sl g a5 slae 5o sla iz a0 4y o8 il al Jy o8

as 0 &l VY 5l plas s de 4 068 55 Ecorl g il (pionon 090

925 i3, a9 ¥ g

M= Gene ruler :RT-PCR 2513 ;0003 (255 ST 55 81 J5 (59 5,989 7591-) 5905
1Kb DNA ladder (Fermentas) Lane1= 793/B, lanc 2= D274, lane 3= M41, Lane
4= H120, Lanc 5= 1007

AT G S SR S A N R TR AR AR A SRR T

S 4390 b sl ;o Haelll b _gos il peia ;0 [BV alax VY ;5 RFLPs  gSU1¥ jsquai
A58 .0 6o lesLane 13=793/B, Lane 14= D274, Lane 15= H120. : sl 3,
1, (Mass o) H120 allicn (5oS1VY g A V.Y sla o Lot 5 T93/B alis (55801 1Y 51+
aosls Las
Ot s oy oo faiare g sl g b oS Ko (65l il (g ey
AR) 23l (ol alor )My (32 55 mszlolo S dns g oo
503 81 e s L T93/B iy s ST (55 gkl uilSias 33L5
Sl ;2793/B s e 4y 0l oo ao,0 TI-FA s9a> IBV
OBl 0 )1s glis 4o ,0 YO 590> HI20 L ST 5 (s apalginol
aely slo alS )3 (5 Lo (6 25y Sl (st 95 Wl g0 295 il
Sidgen a0 B (5 len P asgu o abliie cbla> as] > wil
(8) o)l K ST
wkszhdwbolﬁbsklfjwsa&w@bw5ﬂ5
0399 51 (5Wjg; Logas sea 5.5 po dinSly 68 (gla el j> .03l oo
Slo alS 5 il oo alan Syo,90 S jo (Ko £ sgas) g p
03 b o b by ks lS iy (il cigie ez
Ceslond 515 Sl g0y g €0 @ alwgy S5 (89, 15U
Lolon jaseie oy rals ol 15 55 04 5 .(V-000 1Y)
0F) cslondools las 15 lals g § o o3 ASE W

0%ij )90 4 a5 Merial CR88 |, Nobilis 1B 4/91 sy gl )0




YFY

References

Lsa.a?uuu.as‘)xb@ﬂ Capilidg 199529 :(\\"Vﬁ).j.o‘)'idﬂﬂ A
OV-YV:axan FA o)Lo..f; ‘JBLK.?. )9:.19

&0 O 9 S seulil e (Hhe syl LT o Y

Ol 39 s9e (Foie g g g stllid 3 (3l Iz 1Y)
5 ablage Uaws pmoges - RT-PCR (ixlesT b T o et
N i ole Culgend)I V-0 jlad gl (slon Lo

Sl g il bz 1TA) 2008 s 4aS 59 p o5y Shoog ¥
SVVPATVA Gledlo (50 sl (Sode codigp slo gy
¢ o oKl S el 00 Siils Al ] x5l o
MAIYE i ¥ ol OF 6,90

hp O S ety T 19T TP 0B SRS ) v SN pe Ry F
lolied g g3l laz (VFA) S 03T 650515 o i s
Ol Sl aé yo 53 s90b Sighe Curig p (sl g 9 FIV by
olo g1 Vo0 5l b sl lons 9 il Lons (nege

Miaxao

5. Adzhar, A B., Shaw, K., Britton, P. and Cavanagh, D.
(1995): Avian infectious bronchitis virus: differences
between 793/B and other strains. Vet. Rec. 27: 548.

6. Callison, S.A., Jackwood, M. W. and Hilt, D.A. (2001):
Molecular characterization of infectious bronchitis virus
isolates foreign to the united states and comparison with
united states isolates. Avian Disease. 45: 492-499.

7. Cavanagh, D., Mawditt, K., Gough, R, Picault, J.F.
and Britton, P. (1998): Sequence analysis of strains
the 793 / B genotype (CR88,4/91) of IBV isolated

between 1985 and 1997. Proceeding International
Symposium on Infectious Bronchitis and Pneumovirus
Infections in Poultry. Jun: 252-256, Giessen, Germany.

8. Cavanagh, D., Mawditt, K., Britton, P. and Naylor, C.J.
(1999): Longitudinal field studies of infectious
bronchitis virus and avian pneumovirus in broiler using
type-specific polymerase chain reactions. Avian Pathol.
28: 593-605

9. Cavanagh, D. and Naqi, S.A. (1997): Infectious
bronchitis. In: Diseases of Poultry, Calnek (ed) ,10th
ed., Iowa State Univ. Press, Ames , lowa, USA. PP:
511-526.

10. Collison, E.-W., Parr, R.L., Wang, L. and Williams,
A K. (1992): An over view of the molecular
characteristics of avian infectious bronchitis virus.
Poul. Sci. Rev. 4: 41-55.

11. Cook, J.K.A., Orbell, S. J., Woods, M.A. and Huggins,
M.B. (1996): A survey of the presence of a new
infectious bronchitis virus designated 4/91 (793 B).
Vet. Rec. 138: 178-180.

' sl s SN gl 5 g5lal

S8 g S
9 g )0 a5 Gl ol8Lils Lagly uglae 09> Sl akig
il VYANVYAY o ol &y joubo  Jgae canig p 75 slo (Jlosiidy

ot ains il iu el 0 a5 alSile s pole Cdad 3l g wlazils
peeiled goly Sad Jlosaslazils (5 )\Kon 7,1

12. De Wit, J.J. (2000): Detection of infectious bronchitis
virus. Avian Pathol. 29: 71-93.

13. Dhinakar Raj, G. and Jones, R.C. (1997): Infectious
bronchitis virus: Immunopathogenesis of infection in
the chicken. Avian Pathol. 26: 677-706.

14. Elankumaran, S., Balachandran, C., Chandran, N.D.J.,
Roy, P, Albert, A. and Manickam, R. (1999): Serological

* evidence for a 793/B related avian infectious bronchitis
virus in India. Vet. Rec. 13: 299-300.

15. Gelb, Jr. J. and Jackwood, M.W. (1998): Infectiouus
bronchitis. In: A Laboratory Manual for the Isolation
and Identification of Avian Pathogens, 4" ed. Swayne,
D.E., Glisson, J.R., Jackwood, M.W., Pearson, J.E.,
and Redd, W.M. American Associdtion of Avian
Pathologists, Kendall Hunt, Iowa. PP: 169-174.

16. Handberg, K.J., Nielsen, O.L., Pedersen, M.W. and
Jorgensen, P.H. (1999): Detection and strain
differentiation of infectious bronchitis virus in tracheal
tissue from experimentally infected chickens by reverse
transcriptase - polymersase chain reaction. Avian
pathol. 28: 327-335.

17. Jackwood, M.W.(2002): Evalution of IBV through
RT-PCR/RFLP. The challenge of IBV, Supplement to
Poulry Inter. PP: 1-18.

18. Jackwood, M.W., Yousef, N.M.H. and Hilt, D.A.
(1997): Further development and use of a molecular
serotype identification test for infectious bronchitis
Virus. Avian Pathol. 23: 513-523.

19. Kown, HM., Jackwood, M.W. and Gelb, Jr.J. (1993):
Differentiation of infectious bronchitis serotypes using
polymerase chain reaction and restriction fragment
length polymorphism analysis. Avian Disease. 37:
194-202

20. Parsons, D., Elis, M.M., Cavanagh, D. and Cook ,
J.K.A. (1992): Characterisation of an infectious
bronchitis virus isolated from vaccinated broiler breeder
flocks. Vet. Rec. 131: 408-411.

21. Picault, J.P., Lamande, J., Allee, C. and Morin, Y.
(2003): The pathogenicity and prophylaxy of infectious
bronchitis serotype CR88 in chicken. World Poultry
Sci. 19: 34-36.

\J




"'Af'&"ajl-o_: 09 092 ‘J/‘,pfol.(.‘.f/.iu.f.:j.ob o.l.(..‘.i/Jd.L?u Yff

22. Seify Abad shapouri, M.R., Mayahi, M., Charkhkar,
S., and Assasi, K.(2002): Serotype identification of
recent lranian isolates of infectious bronchitis virus
by type - specific multiplex RT- PCR. Arch. Razi Ins.
53.79-85.

23. Smarti, R., Silim A., Guertin, C., Henrichon, M., Vasfi
marandi, M., Arella, M. and Merzouki, A. (2002):
Molecular characterization of three new avian infectious
bronchitis virus (IBV) strains isolated in Quebec. Virus
Genes. 25: 85-93.

24. Vasfi Marandi, M. and Bozorgmehri Fard, M.H. (2000):
Isolation and identification of infectious bronchitis
virus in chicken in Iran. Proceeding of the 21% World’s
Poultry Congress. Aug: 20-25, Montreal, Canada.

25. Wang, L., Junker, D., Hock, L., Ebiary, E. and Coltisson,
E.W. (1994): Evolutionary implication of genetic
variations in the S1 gene of infectious bronchitis virus.
Virus Res. 34: 327-338.




