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Purpose&
Contents

<Final purpose>

- Development and commercialization of infectious bronchitis, IB vaccine
providing a broad range cross protection against various serotypes

- Development and commercialization of infectious laryngotracheitis, ILT
vaccine

- Development of antiviral or mucolytic agents to help control of viral
respiratory diseases in the poultry industry

<Purposes of each research projects >

[Research 1: Development of infectious laryngotracheitis, ILT vaccine]

- Development of infectious laryngotracheitis, ILT vaccine

- Technology transfer to local vaccine company and commercialization of
infectious laryngotracheitis, ILT vaccine

[Research 2: Development of infectious bronchitis, IB vaccine]

- Development of infectious bronchitis, IB vaccine providing a broad
range cross protection against various serotypes

- Technology transfer to local vaccine company and commercialization of
the developed infectious bronchitis, IB vaccine

[Cooperative research 1: Development of antiviral or mucolytic materials
to elp control of viral respiratory diseases in the poultry industry]

- Development of antiviral agent to help control of viral respiratory
diseases in the poultry industry

- Development of mucolytic agent to help control of viral respiratory

diseases in the poultry industry

Results

[Research 1: Development of infectious laryngotracheitis, ILT vaccine]

- Development of a novel ILTV genotyping technology

- Development of tissue culture origin and temperature sensitive vaccines
for ILTV using a natural recombinant virus

- Preparing experimental results for technology transfer to local vaccine
companies

[Research 2: Development of infectious bronchitis, IB vaccine]

- Development of IBV vaccine using a natural recombinant virus
generated by a recombination between QX-like and KM91-like IBVs

- Technology transferred to Green cross veterinary products, Daesung
microbiological labs, and KBNP, INC.

- Safety and vaccine efficacy tests for prototype vaccines produced by
vaccine companies

— Submission of field trial protocol for the IBV vaccines

[Cooperative research 1: Development of antiviral or mucolytic materials
to help control of viral respiratory diseases in the poultry industry]

- Development of animal model for an efficacy test of antiviral or




mucolytic agents against chicken viral respiratory diseases

- Efficacy tests of antiviral or mucolytic agents against chicken viral

respiratory diseases

- Development of practical application method for the selected antiviral or
mucolytic agents

- Creating economic value of the participating local animal vaccine
companies through commercialization of the developed vaccines
- Replacement of imported vaccines with locally produced vaccines

- Export the developed vacciens to south east asian countries

Expected - Accumulation of scientific information for chicken viral diseases and
Contribution know-how for live attenuated vaccine development

- Creating economic value through commercialization of the antiviral and

mucolytic agents

- Increase income of poultry farms with application of the developed

vaccines and antiviral, mucolytic agents

] Infectious .

Infectiousbron ) ) o Mucolytic
Keywords . laryngotracheit|Vaccine antiviral agent

chitis (IB) ) agent

is (ILT)
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Table 1. Genes that have been targeted for generation of viral-vectored or deletion mutant recombinant ILTV vaccines.

Gene name Function

Glycoprotein B Viral entry, invelved in envelope-membrane fusion”

Glycoprotein C Viral attachment to the cell surface

Glycoprotein D Viral entry mediator®

Glycoprotein G Viral chemokine binding protem®

Glycoprotein T Viral cell-to-cell spread®

Glycoprotein I Viral egress'

Thymidine kinase DNA synthesis®

ULO Regulation of viral gene expression, DNA synthesis or encapsidation”
uL3z Cleavage and encapsidation of the viral genome'

ULA7 Virion maturation in the cytoplasm. Gene regulation or particle assembly in the nucleus’

“Poulsen & Keeler (1997). "Kingslcy et al. (1994) and Kingsley & Keeler (1999). “Spear & Longnecker (2003). “Devlin er al. (2006b,
2010). Devlin er al. (2006a), ‘Mundt ez al, (2011). EGriffin & Boursnell (1990) and Keeler er al. (1991), "Veits er al. (2003). ‘Lamberti &
Weller (1998). 'Helferich er al. (2007).
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[Lee et al Science, 2012, 337: 188]
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[Lee et al PLoS One, 2013, 8(2): eb5121]
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No. of challenge virns isolated/
no. of challenged

Trachea Kidney
IBV strain Genogroup of 1BV strain of
immunized challenge virus challenge virus Control Vacecinated Control Vaccinated
H120 New cluster 1 K245/09 10,/10 10/10 10/10 58/10
K40/04% 10/10 10/10 10/10 9/10
KT716/05 10/10 9/10 10/10 5/10
New cluster 2 K26/10 a/10 7/10 3/10 1/10
K2 New cluster 1 K245/09 10/10 1/10***41{ 10/10 0/ 10%%* 41t
IK40,/09 10/10 10/10 1/10% %1
K716/05 10/10 3/10%* 10/10 O/ 10%%%§
New cluster 2 K26/10 9/10 01077 0§ 3/10 0/10

I hree-wh-old chickens were immunized with IBV, H120, and K2 (10" 50% egg infective dose per bird) via the intraocular route. At 3 wk postim-
munization. all birds were challenged with 104 EIDsg of 4 new Korean IBV strains via the intraccular ronte. Five days after challenge, protection was
evaluated by the absence of the challenge virns in the kidoney and trachea.

FP < 005, TP < 001, *FFP < 0,001, by Fisher's exact test, compared with nonvaceinated control group.
TP < 0.05, 1P < 0.01, 711 P < 0.001, by Fisher’s exact test, compared with the H120 vaceinated group.
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O ILT Al A7de] -9 2010 & wiE< 39 637 9 o], 2011dl= 39 749 <
° &2 M=% FEs 1A sS.
O ILT WAl AJe] Holde o 713k ek =k wWale] xpAshe M2 2010 13%
20119 18% = AL==X Fdmalo] ) ILT WA AJ4s dii Afstal s
2010~2011d% ILT A%
20104 2011
gl St G | wa@n | % | Fa@E
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O 53] o] 7]z 5ot 4k WAlo] AA|eHE H]F2 20109 62%°1A4 2011 83% & 5
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3 2 wolo]n G Z=u| B 3,994 4,793 7,360 8,807
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Name Sequence (5'- 37) Expected size of PCR
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UL54-F CACAATGTTCTGGCCGGGTC
544 bp
UL54-R GTGATGATATCGATCGTGATAGAG
ULS2-F CTATTACTGGCAACATGGCCTG 473 b
P
UL52-R CTTGGCTGACATGCTGGTCAG
UL27-F CTCTGGTGGCAAGTATCCTG
638 bp
UL27-R CAGACGGTACTTTCTGTTGG
UL36-F CGATCGAAGAAGTTTTGTGCC
627 bp
UL36-R GAGACGGCGAAAGCAAATGG
ICP4-F CAAGTTTITGCCATGGGGAC 603 bp
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ICP4-R CATGACAGGCGCAAAAGAC

USS-F GAAACACACTTTTTCACTCAGGC 367 b
P

USS-R CATGGAATTCTGAAACAACAGTAGG
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AT, B Ao TAIEH %ﬁx}ﬁé

A
TRE T AT <FE 2>

<3 2>
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Strains Target genomic regions Patterns Sequence
UL54 ULS2 UL27 UL36 US5 ICP4 Type
Laryngo Vac A A A A A A AAAAAA STI1
Serva A A A A A B AAAAAB ST2
TCO IVAX A B A A A A ABAAAA  ST3
81658 A B A A A A ABAAAA  ST3
CEO TRVX B A A A A A BAAAAA  ST4
LT Blen B A A A A A BAAAAA ST4
63140/C/08/BR A A E A A A AAEAAA  STS5
ACC78 (CLS8) A A B A A B AABAAB ST6
USDA Ref A B B A A C ABBAAC  ST7
1874C5 A A D C B F AADCBF ST8
LJS09 B A A B A B BAABAB ST9
CL9 B A B F A B BABFAB ST10
V1-99 C D C D C E CDCDCE ST11
CSw-1 C C C E F D CCCEFD ST12
A20 D C B F E G DCBFEG ST13
SA2 D C B F D G DCBFDG ST14
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ORIGINAL ARTICLE

Genotyping of infectious laryngotracheitis virus using allelic variations from
multiple genomic regions

Eun-Jung Choi', Tae-Min La', In-Soo Choi, Chang-Seon Song, Seung-Yong Park, Joong-Bok Lee and
Sang-Won Lee

College of Vetennary Medicine, Kankuk University, Seoul, Republic of Korea
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2-2. ILTHPol & &% W73 (Ts) /AL WA hdAd 2 a837}

(D) ILTHpol ¥ 2~ 25 HI74(Ts) /I WAl HF 459 AE34H

@ Ts mutant 7| WA HF 439 Add 34

- ILT nmfolelx =& WA(Ts) /I MAle] HF FRF5 Adsty] fste] F 4o
Az AEARAS JPsHSA plaque assay 23 A NTGHEE AA37] 3] 31TAA
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- 1A B O R 3~569 F NTG w&® vpolej =9 CPE 3l B Alx AbES #23
S CPE¥®A o] 714 & dojul= A NTG 555 AAsA. A4dd NTG &
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1071 ~107* 10mg/ml A gl A gl A el
107° 10mg/ml 2500/ well ok 200/well 143/well
107¢ 10mg/ml ok 200/well 187/well 103/well
1077 10mg/ml ek 200/well 154/well 88/well

- Ts mutant 22} A8 IH oz npolgx 34 §& 107°, 107°E5 SPF T& CAM| HF
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B P/C=positive control group (non-vaccinated and challenged)
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CEO (10°EIDs¢/ml) 0/10 0/10 0/10 0/10 0/10 0/10

N/C * =negative control group (non-vaccinated and non-challenged)

P/C P=positive control group (non-vaccinated and challenged)
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7 FRFEY WUEE F R IANF T ISP
Wet irritated eyes Gasping Hemorrhagic mucus
vaccination challenge vaccination challenge  vaccination challenge
N/Ch 0/10 0/10 0/10 0/10 0/10 0/10
p/C® - 1/10 - 6/10 - 3/10
Ts104
0/10 0/10 0/10 3/10 0/10 1/10
(10°EIDse/ml)
Ts104
0/10 0/10 0/10 2/10 0/10 1/10
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0/10 2/10 0/10 0/10 0/10 0/10
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CEO°
1/10 0/10 0/10 0/10 0/10 0/10
(10°EID50/ml)

A N/C=negative control group (non-vaccinated and non-challenged)
B P/C=positive control group (non-vaccinated and challenged)
“CEO=commercial vaccine
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2AH- : HHS ARSI B AGA 7|#XYE (Infectious bronchitis, IB) Hfo]2]x oY

LR R NS

1. IB A= 9ila5F A

(1) 978 nxpgol'ss Kol ofelitg]F (
- el AEA FAstL A= QX-like A
IB "lo]8]~ KM91-like IBV & ¥33 U}
fete]l wapgolsol 7Hg g3k WAl %

71E FrATold 257

5t genotype 9] IBV ©F&]F& ®ofd}7]

Infection, Genetics and Evolution 11 (2011) 678-685

Contents lists available at ScienceDirect Tl gt
and Bvaslutice

Infection, Genetics and Evolution

journal homepage: www.elsevier.com/locate/meegid

Short communication
An emerging recombinant cluster of nephropathogenic strains of avian
infectious bronchitis virus in Korea

Tae-Hyun Lim, Hyun-Jeong Lee, Dong-Hun Lee, Yu-Na Lee, Jae-Keun Park, Ha-Na Youn
Myung-Seob Kim, Joong-Bok Lee, Seung-Yong Park, In-Soo Choi, Chang-Seon Song *

Avian Disease Laboratory, College of Veterinary Medicme, Komkuk Untversity, I Hwavaeng-dong. Gwangiin-gu. Seoul 143-701. Kepublic of Koreo

<19 1>
QX-like strain ¥ KM91-like strain ¢ A Z&d] 2ol5] AAHE K04/09 straing 2]l
Bk 2 AFe o] M =5 (20119 AAD)

AVIAN DISEASES 57:667-670, 2013

Research Note—

Cross-Protective Immune Responses Elicited by a Korean Variant of Infectious
Bronchitis Virus

Dong-Hun Lee,* Jun-Hyuk Jang, Tae-Hyun Lim, Soo-Won Choi, Ha-Na Youn, Jae-Keun Park

Byoung-Yoon Kim,* o
Joong-Bok Lee, Seung-Yong Park, In-Soo Choi, and Chang-Seon Song

Avian Disease Laboratory, College uf\"utcrinar},‘ Medicine, Konkuk University, 1 Hwayang—dung. Gwangjin-gu, Seoul 143-701 RLPUb]l\_ of Korea
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Table 2.

Protective effects in 3-wk-old SPF chickens immunized with K40/09 against challenge with seven different BV strains.

No. of challenge virus isolated/no. of birds challenged™®

» Trachea Kidney
Challenge i
Challenge virus genotype IBV strain Control Immunized Conrrol Immunized

Mass M4l 10/10 30 10/10 0710+
Korean 1 (B4-like) K107/04 10/10 0/10% 10/10 1/10%**
Korean IT subgroup 1 KM91 10/10 17107 10/10 0710+
Korean 1T subgroup 2 ((QX-like) K1277/03 10/10 0/107* 10/10 110+
Korean new genetic cluster 1 K40/09 10/10 1/10%** 10/10 110+
Korean new genetic cluster 2 K26/10 10/10 0/107* 7110 /10"
4/91 4/91 10/10 3110 4/10 2110

*Five days after challenge protection was evaluared by the absence of challenge virus in the kidney and trachea.
*P <2 0.01, by Fisher exacr rest, compared © nonvaccinated control group.

**P < 0.005, by Fisher exact test, compared to nonvaccinared control group.

¥**P < 0.001, by Fisher exacr test, compared to nonvaccinated control group.
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Atole]  Jackwood -s°] 7]&=gk wWHI o] (Rapid heat-treatment attenuation of
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215 BV K40/09 WAl5=2] Dot-Imuunoblotting assayS 3 &7} &<l Al g
(4) 1B A= wiAl ok

h=]
> A 34 ¥ okxmsld wlolyxe] bHA HIIE1Y®E SPRYelE] 49 IBV
104.5EID50
A SK-MO-Autu-3000 (ZAgAkel, dAF Alo]= 50um) ¢ YA A7) 2 EE&9 vk A
3}

W RS § 273 HARES wlaLste] K40/09 ate] sjAlA] Fof kA S glatgivt. (oL
# 6)
> oFs3te whole o) Wrhs 1d¥ SPRYote] B 1d® Aot el 3 IBV
10"°EIDso# SK-MO-Autu-3000 (222]AkQl, A} Ake]= 50um) ©f Ak A712 #57-3H3
o mpel & ofEste] Wb SRTE BT AR, Ay k<>l =4 g2 K40/09
25 HWAA F, AN el © K40/09 o] sjAA FE 27 B3 5 253

°

HAHEE Hlaete] K40/09 ko] 1A 9] bdAdE FAssint. (& 2)
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<ad 6> A Slg 1 kA B7F

= 29 273t E ARG/ RA| 5 5(%)
K40/09 2% mjA]A] 4/20 (20%)
193 SPF 9ol K40/09 sto] mjA]A] 0/20 (0%)
R s E ke 0/20 (0%)
K40/09 sto] mA]A] 0/20 (0%)

=78 a2 0/20 (0%)

12> K40/09 3slo] sfAIA] 1¥€® &5 Al kA AlE

@ Agd 23
» K40/09 9 F< Ald) *H oF=53} ofF @7} A3} heat-adaptations AF-E-3F Alt)7F ®E

e
A4S K40/09 MAFS] FAAe] Fashe 2 el

ot
32

ct.

¥2,

PN
T

ANE K40/09 sto] AAIA Fo 4 AdE 7]E /il ZpolE &1l
37 93t 1;: WA IBV K2pl725, IBV K40/09 =% sjA1x] = 8]l IBV

HA A F=2 56C] & A7 F 1098 SPF 2H&gho] AFale] nlolex

°] 56 CelA e AESS st Al A sto] HAIA] F= 120 o] F2E AEA
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o WA S B (& 3)
56°C &A=} AIRE ()
gro]8{ A
30 60 120 180 ~ 450
2 slolT|A|A] HE o oAE yE - - -
K40/09 2emAlxl  BE AE ABE - - -
K40/09 stoJufA]A] BE O BE BT BE BT AT

<3 3> IBV K40/09 ¢ u<gA

(5) 7123} 53 K40/09 WAIF2] 19® SPF Wolg|o| A 2] ebdA B uA] g
O Alg W
» ok=3} K40/09 WAIFo] A 1¥= 9] SPF Holglo] ¥4 E38te] (10*°EID50/5%)
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HE  F 4049 149" SPF HolglE 10574 4719 aFow  FEI g
SK-MO-Autu-3000 (Z2g]AkQl, A} Alo]= 50umE EFAE 3 1497 35
AE o dASAES BEET

@ A9 A3t
b ufolel s ofESY] Wbt FREE LR

= SAA F, AldEdE K40/09 ko] XAl FE5

2 7t7h BEE 273 AAES
Hli3ke] K40/09 Sto] mjAIA| Fe) et de SHlakTHE)
5% Er 257F WAL/ A %)
K2 sfolajlx] 0/10 (0%)
K40/09 Z QIjA]X] 4/10 (40%)
199 SPF o}
K40/09 slo]ojA]A] 0/10 (0%)
S x 0/10 (0%)
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<34> K40/09 WiAlFe} 71E A5 MAlFeo] of=3te] 7t

(6) 712 W A3} ok} Ka0/09 WA Tl 1909 &7 WelelolAle] qhay ] mA
© MY g

5)
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<

T

U A Aesta Qe s MaFE AAE B K2 WMAF9 ordAdS vlwstglth AE v
M F 4059 19" A HeldlE 1054 49 aFeR FEY v
SK-MO-Autu-3000 (Z2&A k21, A Aol = 50umE EFHE 3 1497F 557 54,

2
AE B 9YFEE BRI

@ A3 Azt
P ufolelx ofEste] Wl SRTE ETE IR T, Aol HA 22 K40/09

25 AAA F, Al gE K40/09 sto] AAA FE A2 EF § 253 dAbES
Hlaste] K40/09 sho] sjA1A] F=9o] bdd& &1sh3lth(3ES)
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S AAs7] flste] BV #4KF 54F
2FE FAHT volg s ARy de
& dpolglz Il #3 AP nlo
221 KM91(KoreanIIsubgroup 1), QXIBVF(KoreanIlsubgroup 2) % K40/09F
(Korean New Genetic Cluster Dol tHsle] 2 izt Woj&s Hl AS &9 & & 3l

ATHEET).

> K40/09 o] sfA1 A5 Asmale] wxp o9l
A& Fstel 718 % AGE AF St o5 47

24 wale] wat ele

o,
)
2
i
_V:],
w
o\
1o
ofy
)
X
ofN

> 3, 3F IB FAPE wpolgd s AR A B L 4G 242 AAste] FAPE 5
Q o zAsHY A AMGE APNTAD B e AR 24ROEE B
A3t zTol Hstel lwe] 2A WY gk ¥ AR 24 AFE FAT 5 Atk
Al A@ARS IBV Za}x] 4
K40/09 2 Q1A X] 10 3.8
K40/09 s}o|mjA]A] 10 3.6
2+ (SPF) 10 0

A
FH
o)

> At WAl 21d F AIEAREEH AHT D9 IB Hpol el Ik FIA

FARE § NG BA Y

SRR FAREFE AGARS gpojef 2~ xfgejuleh

7 A

KM91 10 0/10 2/10

K40/09 K40/09 10 0/10 0/10
EXR AR

QXIB 10 0/10 1/10

KM91 10 0/10 0/10

K40/09 K40/09 10 0/10 0/10
Sto] T A] A]

QXIB 10 1/10 0/10

o N KM91 10 10/10 9/10

R K40/09 10 10/10 10/10

R QXIB 10 10/10 10/10

AZEER AEAY 719 2 A fANS 2 Fee] HEI T AV F2 YA RS S Dot-Immunoblotting assay 3
o= gt

Pagdz AlgAe 71as AFsk F@d HE3ER T AA47BA vy s FAQEE #Hddh Dot-Immunoblotting
NE T/ AE T

O
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A AFE AF el Tl HET F AGATIRA wholel s FA RS wkdh: Dot-Immunoblotting
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o

02 219 F 3% B wholgs mapde] Wi 4l
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3 Algke] Fnubgol s A3 o] Dot immunoblotting & £33 34|45 2t
i IBVel tigk Woles #lsty] flste] WMAAFE 35 F, 3T s44FE o] ¢
2 Y f3 AFE vlolgl~¢l KM91(KoreanIIsubgroup 1), QXIBVF(Koreanll
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T Aol e Hojd wxpol e Bl sH A A4 AR A 57 s=8 9
ok AA7I=ol aAlE wbel oebH tixwe] o 3 FEAel HAle] dYow
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TATE T AQY1ENE
Al FAREEE  ANPASS sfolf 2 Afzeju gt
s A
KM91 10 0/8 0/8
K40/09
K40/09 10 0/7 1/7
2 QA A] ! ! /
QXIB 10 0/8 1/8
KM91 10 0/10 0/10
K40/09 K40/09 10 0/10 0/10
stolaf 4| A]
QXIB 10 0/10 0/10
o B KM91 10 10/10 9/10
[ e K40/09 10 10/10 10/10
[ e QXIB 10 10/10 10/10
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o

¢

AoFEE AEAY 718 9

o2 303k

o

FANE 2+ Fo] HEFS & A7 F2]9A 85 S Dot-Immunoblotting assay WHH

Bagde AdAe 7#e AFste] Fdel HEFT F AAA7IBA wlelgxe] FHoRE #eg: Dot-Immunoblotting
assay G AE S/} AE 5
CaFEz AgAe AFS AFHete] FEdd HEI T AGA7IEA wlo]ly 2o F2AoRE #hgh Dot-Immunoblotting
assay FANE AE F/AAL AF 5

KEO>ET WAl 21 3 3% IB Hiolg]2A wxapdte] vlw AF

T5 AES 58 IBV ool tid WY AlY 2 WolasAy

(3) 1438 A
O Alg W
» K40/09 dto]gjAl#x1e] IB nfolg] o] that &5< Eelsly] Yste] HHFAE I AAL

X

Al =7HEA FERO RS AT AT EF ArtAAe Alskd 339 5 1Y

£ 1174 39 2Fe® &% v 10734 IuelA AH&3k= 50um

2 3719 AndlEd B3] (SK-MO-Auto-3000, A& kS, &=5)E o] &3lo] 1$

AFee. BVl gk Wolss Fsty] flete] MAHFET 35 F, 359 +4A8F
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oo ML M of K
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o
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B9 ol WA %, 3% B #ARE vholes AR A @ L Ao 24
& Aol FAWE 59 Fo| 2ANH YA A B
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3AR8E & A1 EAY
Al gl 3AAEIE AR dfolej2 rhejug”
718° A
K40/09 KM91 11 5/11 3/11
SHolTA|A] K40/09 11 2/11 /11
QXIB 11 5/11 1/11
o BN KM91 10 10/10 8/10
o BT K40/09 10 10/10 10/10
o BT QXIB 10 10/10 10/10
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Bagge AdAY 718e AFste] Fde HE F
assay ¥AHS AWZ F/7A AE S
Aol A& AMFsI FHol FF T AL A o] =9
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e T s e g teed o

S A ok AlAlE 2.1 1.3 1.4 0.4 0/10 0/10
A B EAT A AIAIFE 2.3 1.6 1.5 0.7 0/10 0/10
eI AL A 2.1 1.1 1.1 0.4 0/10 0/10
H120 A5 2.1 1.8 1.1 0.2 0/10 0/10
= 0.0 0.0 0.0 0.3 0/10 0/10

ANGuA HE 59 T AQFHS 7 2@ A% ATA WWMA|S (0, normal; 1, extensively focal; 2, multifocal; 3,
diffuse)

, _ _ .
WA AN F 5 B AT Y HE £ F Y 74

<3E2>
K40/09 A A& 7]E ASWAFMH120)09] ARad A 37

A

713 Rt Sh-7]
SAAF ok E AIAIE 1.6 1.6 1.7
e Ed T2 AAE 2.3 2.9 1.9
A H| NS A A 1.9 1.3 1.4
H120 352 2.1 1.8 1.1
S =E 0.0 0.0 0.0
Ml gE 59 5 AR 1T AR W A%

(0, normal cillia, 1, =<25% cilia danaged, 2, =<50%, 3, =<75%, 4, =>75%)

(3) 1BV K40/09 A=2 AA1%e) 128 SPF WolzlolAe] Bega A8 2 o)A

_72_




AR, )& o] &ste] TR AT WA AF 3F 5 Adste] Fed dF
= 42 ek 56 ColA 30w3t HlEst & § 3|4 E FIAFE vtoly =4 5 F

sto] 37TColA 1A1ZF S8kt T3

37TCoA 3Lzt wiFdt. HE 3 A
immunoblottings &3 T3X45E 2tE3th a2la BVl gk Wolss sty 95t
of WMAHFE 3F F, FAHZTE vlo]ly = K40/095(Korean New Genetic Cluster D&
nhE]g 10°EID50S Hete =z &

o

QRS Fo ol

olr m
l

ot

N

=

_OL

N

)

@ A1d A3
- K40/09 A A#E& F3149
T Hoju Wojss Bt

PN
Qe Helste], BV A MAS] te HAAHH7E AT FAsHATHED).

<3%3>
K40/09 AlA% &5 M2l 219 5 BVl dig Wos SRIAIE
A pAE #F A9 r P Zﬁ%jii
A A o) oF s A Al K40/09 10 0/10 0/10
g u A EATA AAFE K40/09 10 0/10 0/10
e n <y Al K40/09 10 0/10 0/10
o 2= K40/09 10 10/10 10/10

AFHEE AYA 7@ D AF fANS bzt Fde] HEI T AV F29A A% S Dot-Immunoblotting assay U

oz sl

Pagds g 73S AFste] Fd HET F A9A7|BAG nlolg 2] T2 RS e Dot-Immunoblotting
assay NS AE F/AA AE S
CagEE ANEAe A AFE Fod HET F AGA7IBAG nlelE e TGRS e Dot-Immunoblotting

<324>

K40/09 A]# 2194 5 AEAZEH QAT Ao BVl Bk FapA

K
M
-
=
>,

AlE] wlAl A& A G IBV Z3A] <
A A= o okE Al A E 10 2.5
AU B EA T4 A A F 10 2.7
By Al A E 10 2.8
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(4) BV K40/09 45921 A A Ee] 1207 SPF Woldel o] mapnelad A8 % wol
A1

F 6099 1¥% SPF WO}E]E 10’““‘ 67H/] IFoR
g oS AAIE BAS 1Y Fulel A ARESkE 50um T dAF 719 AMUE 57
(SK-MO-Auto-3000, 22&JAFSl, g=)& o|-&sle] At F 2 FEerh WA JF 357 F
Adste] Fa g %%2 z}+7} 'L’S}Oﬂ 56 COﬂH 303 HE3t & F s|Ag S AEE
BN

s 34 A 2
LR iﬂﬁﬁ}oi Dot immunoblotting<- %3]1 T A5 A=t agla BV dist
= Flat] fete] WMAHF 3F F, 3T TAHTE ol Il /I A nlol
212221 KM91(Korean I subgroup 1), QXIBVF(KoreanIsubgroup 2) % K40/09
(Korean New Genetic Cluster )& vlz]d 10*°EID50S Hetez ¥AHFs 1 54 F
BAsN] 7@ NG A9 vy A AETE Ea ol Hrsd)

4
Apgrof of K40/09 AAIRES T3A1d Al §-

- =4 3 A AT S Hlow, ¥
ARE AFAAME Hojd wapdolss HATHES). AlAlEF WAl Adde] 4 F3t
A|57F 2.0 oo = ER1Eo], IBV Aswle digh w7k g 7]l A3es skl
CHE6)

<E5>
A Ao ok K40/09 AlAIE E5 Al 212 IBVl ©j
WA 1A
A sanE 25 AwA g o s AR
7135 A7C
A A o) ok A Al KM91 10 2/10 0/10
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SR 2ol ok Al A K40/09 10 0/10 0/10

A AR o] ok AAE QXIBV 10 0/10 0/10
= KM91 10 10/10 10/10
=T K40/09 10 10/10 10/10
oz QXIBV 10 10/10 10/10
TR ARAL 718 2 A fANS A S HEE F A7IE 494 £5S Dot-Immunoblotting assay ¥
oz 3olgt
Bagda gAY Nae AFste] Fotel HE3 F ARV BAANY npolg 29 FAo]iE #uel: Dot-Immunoblotting
assay YAANHS AE /A4 AE S
CaFEE ANgA AAS AHse] Tl HEFY T AGAINAAG wlolH 29 T4 RS e Dot-Immunoblotting
assay FAHHS WS F/HAA AE S
<36>
ARG Ok E K40/09 AlAE 5 WAl 219 § AlgAIZEE QFH S I3 BVl
s F3kA 4
Alg WAl AN&EA IBV F3}#]
SR o okE AlAE 10 2.5
o) = 10 0

(5) K40/09 Al A#E2] 358 SPF HollAe Hddid A 2 Hlojgsay

O Ad W

- K40/09 AIAIEe] 375 SPF gl A IB wholef o] ojadt &g Selsty] Aste] 335
4 213 28 o Za!?ﬁﬂ% | A% A3 GBS DAY

AN
a‘%ﬁﬂa‘ﬂﬂ] HZEslal 37°CoA 3Y7H HHOJ‘E}%E}. HE
sk S A el Al s AJF St Dot immunoblottingS E3 F 314

5 Z

% = - [}
= A=t Slﬂﬂ IBVel & ‘%Mﬁ—% skelshy] flste BMAHE 35 jr“, &
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<ET>
K40/09 A AIF &< WAl 219 5 IBVe] digh #ojs SRIAE
Awa 2ANE @F AR 54 f;lol% ZH%Z%;
S A G okE A AR K40/09 10 0/10 0/10
v A EA T4 AAF K40/09 10 0/10 0/10
wHn Y] A A E K40/09 10 0/10 0/10
o =T K40/09 10 10/10 10/10

AEdE ANEA 77 D A FANS Zhzt Feke] HET F A7E F49A &% S Dot-Immunoblotting assay U

o7 FAF

Bagaz A 718e AFs Fokel HAEF F A7 AAG vholgxe] T4 RS $g: Dot-Immunoblotting
assay ¥dN-g AME /A AE
COFHERE AEAY AFS AFHAS] Fdel HET F AGHNBAG vlolgixe] F4o)5-5 #kgh Dot-Immunoblotting
assay ¥ATS AE F/HAAN AE &

K40/09 AlA% &5 W2l 219 & A|FAIRRE AFH e A BV g S35

A A ARA IBV &34
Aok E AAFE 10 2.1
e EA T AAE 10 2.0

e n Qe Al A F 10 2.1
o) 2 10 0

(6) IBV K40/09 A=Al AlAE2] 358 SPF HellAeo] Fe] uxddadd Alg 2

AasAY
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qE
immunoblotting% %ﬁﬂ T TE
sol WARE 37 ¥ 3% FAREL vpoldx =l g ARE wolgxsd
KM91(KoreanII subgroup 1), QXIBV=(KoreanIlsubgroup 2) ¥ K40/095(Korean New
Genetic Cluster 1)Z vlg]9 10*°EID50S #oto g FAHEs L 59 F F4ste] 7|33
2o vpole 2 AEeE T3 Woles Hksklth

2
HAGI o K40/09 NAES FA8 Al A $58 FA 452 ngov, ¥
BE ABAAE Hold wapgols e HATHEY. AAE WA AdTe AR F3
F7b 2.0 olgow Blslel, BV ABWAe] W FHRYF AHFS g

ARG RELPA] AT == Al 3 2=
]1:1—11__ O 1 WO ﬁ‘r ]1:!7:” T 7]1B )d;g‘C
A A o) ok E A A F KM91 10 3/10 0/10
=M A o) ok A A E K40/09 10 0/10 0/10
= A R o) Ok A A E QXIBV 10 0/10 0/10
o) 2= KM91 10 10/10 10/10
=T+ K40/09 10 10/10 10/10
)= QXIBV 10 10/10 10/10
AR AdAe J)w 2 A FANS 7h7 Feke] HES F FyH 2494 &% S Dot-Immunoblotting assay W
oz gelgh
BagE e AgAe B AFste] Fd HEI T A/ AAY vholg 2] ZA RS ke Dot-Immunoblotting
assay FANHE WZ /A AZ S
Cagiz AFAY AFS AFst B FEF T AAAI| VA wpo]H e E4dRE F9d: Dot-Immunoblotting
assay FANS WL F/HA AE S
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2. A AOIA MBS "l gd B+ -Q MUAN"O SEEQAAE J&
AEHZA0 et JISZE Z2UE 221 20| LSClL, ABFNRE E240H0

MZEoi =AID BHRELICH

2 YANEAHEN JNEBE AAAN 182, 2.

@ K40/09 #al5=2] Bl 59 A1d
- e SAAEE AA WATTE opelelM HEols W, WAl vpojg] e
b Aol ofs) gl thigt Wddol HAHE=A oFS Fshy] 3 APAW A

.

o

- 19% SPF Holg] 1050 IBV K40/09 sto]lsir#] F&5 Heroz HZE(10*°ElDs/
)8t 59 ¥ Trachea 2 Kidney A8E AFH3 3 PBSE 10% FANS A%
Holg] 1059 HetdFsl= WHe

F
ol thek WEANIE knd Foll 1478 Holgol

- A AR 50 AE Bateln WA vholel el Wgel BANA S Heldt
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<E_ARWA AF F 394 BACR >
A AEs A A BE/ B4 %Y, and
1cf 107 0/10 0/10 0/10
2th 10 0/10 0/10 0/10
3 105 0/10 0/10 0/10
4ty 10 0/10 0/10 0/10
5t 107 0/10 0/10 0/10
<E_. gl aiF W= Ay ¥, 199 Polld wF hag AF Ak
74 _ A A&
u (R - N == ) Lo o1 S )
Fe L ANE EE ey aRe ewd 0T Sl
5t 54 207 0/20 0/20 0/20 24.5 5.6
o = 7 20 0/20 0/20 0/20 23.3 £5.1
@ K40/09 WAl5=2] mpolz| s wjE2kel AlE
- HholY & wiEER] A WAl HF 5 AfAIA ] mbolel A 27 M9 Thsol RS

Sels] AT Ao WA ade ngsh) ekl Waw Aol

- 453 SPF Wolg] 4045 AMg3ste] IB K40/09F5 43 10°°ElDsoE 7H7t HSHA
Bolan AN Aol 43 58 AR 29 4o a5 hd

o A 9 A% AR A, ARAE BFAE 1009 SPF TS %

7TCRSIIoA 53U AT HE 32 Fol HES
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(1) & 257 SZASAS 19 B ofs] Fel59] 4w

of tigt ¥ TF7] SAYSA HUF mds Jdetr] fste] thad 2ol
2 & 405 35% SPF Heolels 10574 4709 aFow FEIh
TAHETE vloly 2= M4l5 (Mass group), K107/045 (Korean group 1), K40/09
(Korean New Genetic Cluster 1) 2 K1277/03 (Korean II subgroup 2)& wtgwd
10%EIDsy Hto 2 FAHFs L 65U F Fse 7|z 2AgaxSy 2L Hr

£AA5E sk

@ A3 Az
P 459] IBHlol# &~ ool F
HAFE v AP 23 v ofie] Fo
dsads 295 %

3 4
2=
2+ H High
15 Middle
3
0.5 -
0 -

K107/04 K40/09 K1277/03

5 H =] 2=
FTARE F 7R 4R 9 R Araaxse 24

Score

Challenge virus
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Score

p IBH}o] 22~ M4l5 (Mass group) &4
AWM R o] Hrhe 2733 o] Yo &

25

15

0.5

T 3AHET $ 718 2AMEAT vl A
= EHigh
Middle

1 T T T 1

M41  K107/04 KA40/09 K1277/03

Challenge virus
HE 5 7198 A5 2 S5 ARad
ol AT d 3, %1).

LC-4, Inf-3

LC= Loss of cilia, Inf=inflammatory responses
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<FE1>

M415 (Mass group) 3AHE § 7% =AW 9 ARALAASF Frhr]s
Loss of cilia (LC) | inflammatory responses (Inf) =
grade grade -
Le-1 Inf-1 n] oFsk 0‘3%*1]1/\;1% 2 cilia ¢F3
=4
g4 Ad dEAE a2 2
LC-2 Inf-2 mYomene me
ARZHLA, cilia AW 424
Trachea ?ii}i £ =2 AEE
LC-3 Inf-3 . O
AZAFE FA&, cilia JEE 24
Trachea 7% &2 2 Al ASA X
LC—4 ! T1 =)
A, cilia &A A2

(2) Are 1B oFe] 2259 & 257 T3¢kl

O A1 W

p Hutg IB njolz
Aatr] ke
A 2] aFe
2% 10°°EIDs
Az selsla

exudate, 7|3z %] o X
ARFgAMo T FAZ

Al At

\ S

A3 SPF &

e} = (o)
TS

= E_ S

100%
80%
60%
40%
20%

0%

Aurd B vl

T (Mass group)®ll

Ade ANea
_]

M415 (Mass group)S &
Sz vlste] M4l

73;@1*“

A% A0

<29 4>

CLINICALSIGN

M41

Hyes Eno

T
142 nasal exudate, rale soundZ

1 Jlaryngotracheal

H

tracheal
A F LS

exudate,
== 97} ok
2 HEstdoh

Ql

iLoﬂ A 4
om(1¥ 4) /WA E nasal exudate 2

53‘&

rale soun
7] ol A

<Clinical signs related to IBV infection consisted of open mouth breathing, swollen heads or
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depression>

100%
80%
60%
40%
20%

0%
SPF

E+++ B+t W+ 0-

<Nasal exudate was scored as follows: 0:No nasal exudate, 1:moderate amount of nasal exudate,
2:severe amount of nasal exudate>

100%
80%
60%
40%

20%

0%
SPF M41

H+++ B+ B+ 0-

<Rales were scored as follows: 0=No sound, 1:Mild nasal rales or upper respiratory tract sounds,
2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>

<ad 7>

Laryngotracheal exudate Bronchial exudate
100% 100%

80% 80%
60% 60%
40% 40%
0% 0% -
0% 0%
g2t HES g2t TES

W+t W4+ W+ 0 H++t W+ W+ 0

<Tracheal exudate were scored as follows: 0=No exudate, 1=Mild exudate, 2=Moderate exudate,
3=Severe exudate>

(3) Ar®l ILT ok w859 & =57 T4

il
A
o
offt
it
il
e

_88_




o —~
- H oo ov ™ <oy
— g B
s o= T O g5 | WK o 5
a0 ® p o R g T
—_— G- o~ %R o = - T L o5 T h = % W
S A s D &4
ne W wo o7 K W X T 5 oR ~d 5 B o ol
oji e ol G %A = ol blo ERCIE=
_ o ‘.Lo —_ ~ S AT » o [
B bww L BT o R - = )
nl] il T X Ho X -~ o N o
~ W " Mo — s 0 =
awvdrmamﬁ_qamoﬂ; O_Eé@@mﬁmwlﬂﬂ TS
wmoa;o%a% P dxn 8.7
53 ~ Z..# " 1_0 o . io ,_Ir_ol.._ ‘ul N e} X Z.ﬁo VI
- M —_ o = op
MW %ﬁﬂ@ uoafﬂimno%% % %%
%0 ” Eol H o x T % o ,_\Mo IH - @o &= E.E = X Ho W
cwErE T LERETIC 7 o
T g e b do W — PR = T X FoOows TS
73Mg;zi o X5 M o o W T v %32
o ) # o 3 2o T o 833
o X » W o= - = ol <0 X & %0 S5 oo
o & EO) 1@@2@%%3 Pre g i +zza
-~ 0 —_— ~ |
%aouﬂmﬁmwmm o ok Mg i zomm 4 ks B
< ey “ ! D 0
a;om.@%w% %91m?zvﬂm€ T A @
: deJ T A o ?ﬂ = 4 W%
wnmr%ﬂneA o % om o
Ay 2 — o T IS ) o) Mo L= 0
= B ) N 3 g Ho o B ' X o Wﬂaﬁ
%memm% g]igﬂrA T g Low o
B ~ Ot — m © JIL ) OE ox EE o ,:1_ ﬂL ;OT ﬂ MM . E
B R B Nd NE 7o . o ,m = T~ N Y °
ar Mo 75 g g 2 X o 3 5 o T R
< o o S = = o o =y o = ~ oo T b
— ﬂNH S 5 7o .Ul S ,_ﬂﬁ n o _L_IL UK ﬁE . 0 »A..*
g 2w o Z T o B Sl YR T
LIS = % 0F s S o ™ s N o RO o o BT o
m Ho [ — (] . jo ] = - = i oy E 5 s
o o . io © o ,UI Eo —_ LE = S = r s 3.1 il o ol
- = ,Ur N o) o = 7AO ﬁ El — T !
m o & £ Mm b5 o Mo > S o Mo pd o5 A me o __Mo
DN g T®T C§ g R T
gl = 9 S x° B ~ = W TR BEK 5 % o T S ) No 3
L= nl ll = N O © - i K o= E; o ¥ Ne o OE
I S o o B S s G =T T | o W
— ‘mﬂ :.L m WArO m 3] ;Ir.” = B < 0 Jl,._ io E|_ — 1X ﬂ_Tm 9 oR —
o5 S oo FW S e =T Cla D
= T of £ ° = = w2 9 o Hoomr ~ - (
X AL ﬂor = ﬁl © ~ NI N - &o (e} = OE o) E.E o) 21eld AL
E_V‘b o = — o HE [T} ~s — UX OE AdNS
B=RECN U_K ﬂ - s — o <0 et 5 El O_E EO iy Z.E
= = o A Ko N o W <0 1
X ﬁﬁi EO sl ol !
o & YW =0 Ho ‘WL; mﬁ S fn @.o <
T 4 R o %o
2 Jl R~

@
| 2
@
>

7 8 9 10
- 89 -

4 5 @
Days post infection

3

2




<1910>

Primer

ILT set

(tve (e

ILTV

CCT CAG ACT CCA GCT CAT CTG

ICP4-2F

AGT CAT GCG TCT ATG GCG TTG AC

ICP4-2R

Band size

635bp

ILT whelef= #AHF

F A4l A Aol Aol Hhold 2 Bk

L=,

P Hlol 2~ FEL (94T, 38) x 1 cycle, (94T, 1%, 62T, 1%, 72T, 15%) x 35 cycles,
(72°C, 103) x 1 cycle, 4T, 16A17Fe. = AFE3lth. PCR R0 $Hd3] & %, 1.5%

=

agarose gelS WHE9] PCR product lulE 7] &3ste] #HAF Alx2 oA ILT ufo]

d-2 e,

CUNICAL SIGN

<I"E11>

CUNICALSIGN
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<Clinical signs related to IBV infection consisted of open mouth
depression>

breathing, swollen heads or

<2Y12>
71 EAE 71T x|=
100% 100%
50% 50%
2X10°45  2x10M.0 SPF X045 2x10°4.0 SPF
W+t M++ B+ B- Wi++ H++ W+ M-
- BARE ¥ 394 - - 3ARE ¥ 594 -

<Rales were scored as follows: 0=No sound, 1:Mild nasal rales or upper respiratory tract sounds,
2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>

<THIZ>
BEAA RS s2HaAQE
100% 100%
80% B0%
60% 60%
40% 40%
20% 20%
0% 0%
2x1044.5 2x10~4.0 SPF 2%1074.5  2x1044.0 SPF
myes mno myes mno
- 3AYE ¥ 394 - - FAYE F 59 -
<I1H14>
Laryngotracheal exudate Laryngotracheal exudate
100% 100%
BT - 80%
60% B0%
40% 40%
20% i 20%
0% 0% .
2x1074.5 2x1074.0 3PF 2x10°4.5 2x10°4.0 SPF
E:++ E++ W+ W- Eit+ B+ W+ W-
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- 3AWF F 394 - -

of

ARE ¥ 594 -
<Tracheal exudate were scored as follows: 0=No exudate, 1=Mild exudate, 2=Moderate exudate,
3=Severe exudate>

<19Y15>
Bronchial exudate Bronchial exudate
100% . 100%
B0% ] 80%
B0% - 605
0% 40%
20% S
0% .
2x1074.5  Zx10"4.0 SR 2¥10%45  2x10°4.0 SPF

B+++ B++ B+ B- B+t H++ H+ ~
- BARE ¥ 394 - - 3ARE ¥ 594 -
<Tracheal exudate were scored as follows: 0=No exudate, 1=Mild exudate, 2=Moderate exudate,
3=Severe exudate>

<19 16>

Loss of cilia

4.5 ~
m7lEas
4 LR
m 7l EotE

2x1074.5 2x1074.0 2x1074.5 2x1074.0 SHOx=T
3 7 59
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<" 17>
Inflammatory responses

2x10%4.0 2x1074.5 2x1074.0

2x1074.5

<19 18>

ILT wholef2 1430673

T2 heterophil =

=il
=

N

- ILT wnle]e] 2 1430673
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laryngotracheal exudate, tracheal exudate, 7]¥Z 2] <] A ¢]
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Al At

7} IB wlolg) 2~ M4l (Mass group)=

FE=AS wolx ekgkth (Z1¥20)
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TFol ol A
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MAE AAasFTH(2E21). 1B
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A A FFE ool A nasal exudate
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Hab Aol WA B

A g AATHL 22, 1H23).
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4
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-

)

(2725). 19 7|3

SATH(LH26).

[e)Kez]
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ol
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=

<ady 20>

CLINICALSIGN

PEN-COOL 50

100%

80%

60%

40%

20%

0%

Hyes Hno

<Clinical signs related to IBV infection consisted of open mouth breathing, swollen heads or

depression>
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Nasal exudate (=)
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<Nasal exudate was scored as follows: 0:No nasal exudate, 1:moderate amount of nasal exudate,
2:severe amount of nasal exudate>
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<Rales were scored as follows: 0=No sound, 1:Mild nasal rales or upper respiratory tract sounds,
2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>
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<Gross lesion of trachea includes tracheal congestion, hemorrhage or tracheal exudate>

<9 24>

<Tracheal exudate were scored as follows: 0=No exudate, 1=Mild exudate, 2=Moderate exudate,
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Laryngotracheal exudate Bronchial exudate
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3=Severe exudate>

<19 25> Loss of cilia
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Lesion score for nasal exudate

H++ B+ - Mean lesion score

<Nasal exudate was scored as follows: 0:No nasal exudate, 1:moderate amount of nasal exudate,

2:severe amount of nasal exudate>

<Rales were scored as follows: O0=No sound, 1:Mild nasal rales or upper respiratory tract
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Lesion score for rales
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sounds, 2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>
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<Gross lesion of trachea includes tracheal congestion, hemorrhage or tracheal exudate>
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<Laryngotracheal exudate were scored as follows: O0=No exudate, 1=Mild exudate,

2=Moderate exudate, 3=Severe exudate>
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exudate, 3=Severe exudate>
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<Loss of cilia: O=normal cilia, 1=<25% cilia damaged, 2=<50%, 3=<75%, 4=>75%>
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<Inflammatory responses: normal=0, focal=1, mutifocal=2, diffuse=3>

<{Tracheal exudate were scored as follows: 0=No exudate, 1=Mild exudate, 2=Moderate
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Rale sound in respiratory tract
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<Rales were scored as follows: 0=No sound, 1:Mild nasal rales or upper respiratory tract

sounds, 2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>
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<Gross lesion of trachea includes tracheal congestion, hemorrhage or tracheal exudate>
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<Laryngotracheal exudate were scored as follows: O=No exudate, 1=Mild exudate,
2=Moderate exudate, 3=Severe exudate>

<Tracheal exudate were scored as follows: 0=No exudate, 1=Mild exudate, 2=Moderate
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exudate, 3=Severe exudate>
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Loss of cilia
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<Loss of cilia: O=normal cilia, 1=<25% cilia damaged, 2=<50%, 3=<75%, 4=>75%>
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<Inflammatory responses: normal=0, focal=1, mutifocal=2, diffuse=3>
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Rale sound in respiratory tract
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<Rales were scored as follows: O=No sound, 1:Mild nasal rales or upper respiratory tract

sounds, 2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>
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<Laryngotracheal exudate were scored as follows: O0=No exudate, 1=Mild exudate,
Z2=Moderate exudate, 3=Severe exudate>

<Tracheal exudate were scored as follows: O=No exudate, 1=Mild exudate, 2=Moderate
exudate, 3=Severe exudate>
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Rale sound in respiratory tract
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<Rales were scored as follows: O=No sound, 1:Mild nasal rales or upper respiratory tract

sounds, 2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>
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<Laryngotracheal exudate were scored as follows: 0O=No exudate, 1=Mild exudate,

2=Moderate exudate, 3=Severe exudate>
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Necropsy was conducted at 5dpc
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<Rales were scored as follows: O=No sound, 1:Mild nasal rales or upper respiratory tract

sounds, 2:Moderate tracheal rales, 3:severe tracheal and bronchial rales>
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v" Chickens : 45 three-week-old SPF chicken

v Challenge : § 8 &8 S 57|29 (1025EID/bird)

v Groupl : Bromhexine(1.0g/L)
Group2 : Platycodon root extract (1.0g/L) + Bromhexine(1.0g/L)
Group3 : No freatment (Positive control)

Through drinking water for 14 days

v' Experimental design : Clinical signs, Body weight gain,

Histopathological examination.
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H &3 A (Bromhexine)

sEAA AvtAl 2 AAE Fo rlolea Fu AA Fo

v Chickens

v" Groupl
Group2
Group3
Group4
Group5s

v' Challenge : IBV M4 1strain(103-°EID%/bird)

: Bromhexin (1mg/ml)

: Bromhexint+Platycodon root extract (1mg/ml +0.5mg/ml)
: Bromhexin+Farfarae Flos extract (1mg/ml +0.5mg/ml)

: No treatment (Positive control)

: No treatment (Negative control)

: 60 three-week-old SPF chicken

through drinking water for 14 days
v’ Experimental design : Clinical signs, Body weight gain,
Histopathological examination.
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Necropsy at 4dpc

I
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v" Chickens : 40 three-week-old SPF chickens

v' Challenge : IBV M41strain(10°°EID3%/bird)

v" Groupl : Farfarae Flos extract (25mg/ml)
Group2 : Platycodon root extract (25mg/ml)
Group3 : Jamo (125mg/ml)
Group4 : No treat ment (Positive control)

administerd 2ml once a day for 7 days

v" Experimental design : Clinical signs, Gross lesions,

Body weight gain, Histopathological examination.
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#5 3} (Farfarae Flos) E=2}%](Platycodon root)
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v" Chickens : 60 three-week-old SPF chicken

v' Challenge : IBV M4 1stramn(10°°EID%/bird)

v" Groupl : Farfarae Flos extract (0.5mg/ml)
Group2 : Platycodon root extract (0.5mg/ml)
Group3 : No treatment (Positive control)

Group4 : No treatment (Negative control)
through drinking water for 14 days

v" Experimental design : Clinical signs, Body weight
gain, Histopathological examination.
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Herbal extracts -treatment
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