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< SUMMARY >

| EENES D-02

Purpose&
Contents

ODeveloping techniques for evaluating safety/validity of animal medicine
-Simplification and securing objectivity of the qualification test protocols for Infectious
Bronchitis vaccines.

- Proposing an animal experiment model under the provision of live vaccine qualification of
Newcastle disease.

- Establishment of animial experiment model for Fowl Adenovirus

- Establishment of animial experiment model for Necrotic Enteritis

O Developing techniques for safety/validity of animal sanitary aids
- Developing evaluation techniques for disinfectants
- Developing techniques for evaluating validity of antibody detection kit for Infectious
Bronchitis

O Content test and self-test of animal medicines by the organization that requested contract

research through the developed animal experiment models.

O Proposing the amendment and establishment of National animal medicine qualification law

through the animal experiment model developed in this project.

O Establishment of self-reliance and management plans for CRO organization.

O Standardization and certification of qualification methods of Infectious Bronchitis vaccine by

current GLP certification authority.

O Establishing standardization of experiment methods and experimental environments for

development of Animal experiment model (Newcastle disease, Fowl

Enteritis, Mycoplasma infection) in managing department;

Standardizing Operating Procedure (SOP) of feeding environment, experimental animal species,

experiment equipments, experiment methods and workers.

O Establishing Standard Operating Procedure(SOP) and Quality Assurance Unit (QAU) system

for quality of proposed vaccine.

O Proposing the standard experiment methods through the safety evaluation test of

adenovirus infection,

Necrotic certification and

poultry
vaccines

O Performing an
company) after the establishment of evaluation methods for safety and validity of Animal
Medicine (Chemical products and disinfectants)

O Supporting foundation of Good Laboratory Practice(GLP) experiment organization at
internaltional level by establishment of reliability assurance of CRO of professional Animal
medicine through management of semi GLP of promoted Nongovernmental CRO and designation
of GCP.

incentive test of participant-consignment organization(Animal Medicine

Results

Total 6 methods of safety/validity evaluation for animal medicine and animal sanitary aid were
developed. One animal medicine Contract Research Organization (CRO) was founded and 12
employments were created. As the indication for commercialization, 21 animal medicine sales
performances and 7 animal sanitary aid sales performances were established by application of
developed techniques.

Expected
Contribution

-Globalization by enhancement in product quality and securing exportation data through
application of established animal model at content test and self test.

- Establishment of model in continual creation of profits on professional animal medicine
CRO(GLP) organization with techniques and management support from preexisting CRO(GLP)
cooperation organization and vitalization of food, agriculture and forestry industry based on the

former description.

Keywords

Standard

Contract research
organization

Good Laboratory
Practice

Operating
Procedure

Vaccine

infectious disease
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71 918l mtelel2~g 7HE WAeA AE & e A 7 Ad ¥R real time
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- webq Fa=F(Scott A. Callison et al., Journal of Virological Methods, 2006)°] uw}e}
primer, probeZE +H] gt
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- 3]Ad] 93 detection limite cycle threshold(ct) F+ O & 34.44730] 82 %
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(2) DIA A1g¥ %
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- e 71E9 Hx /Y =F(Chang-seon Song et al., Avian diseases, 1998)<
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R Company
Hybrid-Dot manifold Bio-Rad
Nitrocellulose membrane General Electric
Filter paper General Electric
Peroxidase Kits Vectastatin Elite ABC
3.3’ -Diaminobenzidine Tetrahydrochloride Sigma-aldrich
30% H202 Samchun chemical
Sodium chloride Samchun chemical
1IN HCI Samchun chemical
Ablumin bovine serum Sigma-—aldrich
Tris(base) Sigma-aldrich
Tris-buffered saline(TBS) Sigma-—aldrich
196 Tween20 + Tris-buffered saline Sigma-—aldrich
Monoclonal antibody (1st Ab) 3F5 monoclonal antibody
Biotinylated anti-mouse igG antibody (2nd Ab) abcam
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(3) DIA ®H 3} rRT-PCRE H] A E
- 7182 H o7 DIA WHE Ao =23 vlolg] A9 Egg Infectious Dose 50 (A @l
A s weld s AN E ol g3tel e 24P
- w4 DIAS rRT-PCRS uvlasl7] 9314 SOPo| wel M4l vielgl A2 107 3 A5
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RT-PCR positive/total 5/5 515 515 315 515
Agreement % 100% 100%  100% E0% 100%

107°

OO00®®
SISIOXOXO

OJORC)
ORORO
00 @ 2
@) () '
L) O

10725EIDg,/ml

< 19 13. 40/09(CE4) vfole 9] DIA WH 3} rRT-PCRH| 1L >

- 40/09(CE4) wlol#ix~E DIAZ 1077625 977 ygkew rRT-PCRE A3
(1077.83)¢F °F 1.6M) wo(2¥ 13.)

- DIA 44 %9 rRT-PCR &4 44 F5F7F 1006255 HE3 ATS Asia
100% SLsA yskom DIA detection limitell WX %] ¢om rRT-PCRoIA U$A o=
HEF Aol 17 A=A o] A o 10735 EIDS0/mLE A Aoz AW AL
-1 71e] At zbol& oF 16 wle] A7F Apo]E B ow, o] Agkd ufo]ef 7t 3 <l
Ao A& = 9= HAd A7t epA gk Aoz v

12

amd

7




1074
0 M osu Y %

105 DIA detection limit ——

61 RT-PCR detection limit ------
E
i E
10 DS 4 A\
r}
1077
2-

1078

e S . B A A
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DIA positive/total 5/5 5/5 5/5 1/5 2/5 0/5
RT-PCR positive/total 5/5 5/5 5/5 2/5 2/5 0/5
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DIA positive/total 6/6 5/6 4/6 0/6
RT-PCR positive/total 6/6 5/6 4/6 0/6
Agreement % 100% 100% 100% 100%
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2446 029 262 273 2113 1077

2175 2166 1953 2429 . 10°°

=9

QO0®®H
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OJOJO0CL0

2368 2013 1875 2494 1991 10

000G O
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52!
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107-5¢EIDy,/ml 10745EIDs,/ml

< 19 21. 40/09(CE50) wRelej o] Aol Waet Wi rRT-PCRB L >

- 40/09(CE50) u}ol#] 2= Curling #v+e.& 107745 Dwarfing S92 & 10°7.56 9717}
tsgton ol rRT-PCRE =43 97l 1008222 SAHH (29 21.)

- Dwarfing 3¢9 Z2-$ rRT-PCR¥ HA A&dFE 86.2%9 UXEZ HQow Curling
ekl A9 82.75%9 dAEE HYS

- Dwarfing #ete] ¢ rRT-PCREt} 5881 wtA| d71E A ¥ Qo™ Curling et
A5 4578 A S =AU

IBV KM91(CE7) TITRATION

Curling ¥4 Dwarfing 2 44(EE ratio / +) rRT-PCR M (+)

2571 3732 3024 2937 3320 107*
+ + L +

3470 3156 3405 338 1070

3653 2957 3655 2865 10°°
L 4 s

3330 3788 1077

3512 3595
3610 3904 3835 3804 3365 w0?

3902 3261 3346 109

OO0 ®LG®OF
QOO0 P
OOO0O®G® O
OO0 O®OF
OOO®O G-

10%9EIDg,/ml 107-09EID,,/ml

< 2% 22, KMI1(CE7) nlol#] 2~ Aejo} Wwgd Wy rRT-PCRE] 1L >




- KMO91(CE7) ®lol2] 2% Curling ¥t e 2 10745 Dwarfing Seto 2 10059 <7171 o
gkom o] rRT-PCRZ Z43 97l+= 10770 & F89 (L7 22)

- Dwarfing #9e] 7% rRT-PCR¥ A AlFdz 793%9 YAEE 2o Curling
deto] A 7241%9) AAEE BHAS

- Dwarfing #e+2] 2% rRT-PCRE.T} 1268] 94 9712 AR oW Curling 39
749 316.28) A SAHEAS

IBV KM91 CE172 TITRATION

Curling &4 Dwarfing 2 (EE ratio / +) rRT-PC (

&

b
0Q
0x

1-7.55-“ 179 107*
+ 4+ £

179 181 1844 174 172 107°
+  +  +

75 B5 067 25 21 107

%4 #5107

1078

OOO®®EF
OOO0O0O®EF
OO0k
OO0O0O0O
OO0

10°°EIDg,/ml 105SEIDgy/ml
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521
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< 19 23 KMOI(CEL72) niolef 9] Alejo} W@t W3 rRT-PCRH| L >

- KM91(CE172) vlol#i~E= Curling o2 10765 Dwarfing I o2 10765 9717}
Ugton o= rRT-PCRZ A3 d7b= 1077127 = AP (19 23)

- Dwarfing &©+9] 4% rRT-PCR¥} A A&T 8667%2 IAEE HF oW Curling
o] AS 8667%°] AEE HAS

- Dwarfing #tvte] 79 rRT-PCRET} 4.24v) @A 9712 =AY oW Curling IeH9]

35 4248 SEHA SAEH A=




Curling 24 Dwarfing 2F44(EE ratio / +) rRT-PCR 2 4(+)
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193 »3m  107°
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3707 BS54 BN ug 10°
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3482
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OO0 W)

10%°EID,/ml 1082*EID,,/ml 10%375EIDg, /ml

< 19 24, M4l ntol 9] Aol WA W3 (RT-PCRH| L >

- M41 vpo]el == Curling #E 2= 10°8.0 Dwarfing 2= 107824 9747 vhghom

o]+ rRT-PCRZ 543 <7F= 107837 = SAHH (14 24)

- Dwarfing #w2] 4% rRT-PCR¥} AA A&z 82.75%2 dA =5 H o™ Curling

Aol A9 7931%9 YA EE HAS

- Dwarfing &9 A% rRT-PCRE U 1.364] BtA 97FE 4 E 0 2™ Curling ¥Het9]

AT 240 9HA SAH A=

(5) A"olE A Febd DIA, rRT-PCR Z2#9] H]
- A7HA 54 4w F rRT-PCRe] 7H¢ Rz 574

ol
=

43

05

K3

s}

$o&= DIAS rRT-PCRo] 543 24 235 S
U= 49 40/09(CE50)2A4 rRT-PCR &4

How FAGHE(E 4)
DIAE vl §<& uw DIAHO] rRT-PCR ZA¥o| 7}% 24T

1 H T oF 22w A

- Alejol WWIAEHLS 40/09414 rRT-PCR¥ HlwglS wf 5834 HA FAHUL

KMIld A &= 53] & AolE H S (KMI1(CET7) ; 3164l)

vpol2 & A7t (LOGio)

= a9 40/09 40/09 KM91 KM91 Mal
(CE4) (CE50) (CE7) (CE172)

HgEndg 7.625 7.56 5.90 6.50 8.24

DIA 7.63 7.88 7.00 7.00 8.38

rRT-PCR 7.83 8.22 7.00 7.00 8.38

< 3 4. Aol FobH DIA, rRT-PCR =4 ¥ o] vlw >
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- rRT-PCR tiH] DIA¢} Algjo} W¥H¥ S ROC curvez Hlal 3

rRT-PCRell O 7}7he A2 Yetston 95% AlE-7ke] 0947 ~ 0.997= ®¥H 0.777

DIA
rRTPCR

Dwarfing_or_Curling

Variable 1
Variable 2

Classification variable

— Dwarfing or Curling

— DA

&t

60

40

20

Aunysuag

100-Specificity

156
83 (53.21%)

Sample size

Positive group®

73 (46.79%)

Negative group®

— O
I

2 'RTPCR
> rfRTPCR

95% CI
0.947 to 0.997

SE
0.0103
0.0286

AUC

Variable

0.982
0.844

DIA

0.777 to 0.897

< % 5. A "o}

Dwarfing_or_Curling

, DIA, tfRT-PCR =49 A% vla >
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e
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24712 A Ald A7 593 SPRAISES £H]8ke] SOPl| whel Al 7FA] who] 2 2~ (M4,
KM91(CE7), KM91(172))¢] <7}= DIA W o= =AHI(E 6. 7. 8.)

s

Virus dilution KMO91(CE7)
LABI1 LAB2 LAB3 Consensus

10* 5/5 5/5 5/5 100%
10° 5/5 5/5 5/5 100%
10° 3/5 3/5 3/5 100%
107 0/5 1/5 1/5 80%
10°® 0/5 0/5 0/5 100%
10”° 0/5 0/5 0/5 100%
titer 107717 1007.32 1007.32

< ¥ 6. KMI1(CE7)& ©]&3F DIA WHEAd A1g >

Virus dilution KMO91(CE172)
LABI LAB2 LAB3 Consensus

10" 5/5 5/5 5/5 100%
10° 4/5 5/5 5/5 80%
10° 3/5 3/5 5/5 100%
107 0/5 1/5 1/5 80%
10°® 0/5 0/5 1/5 80%
10”7 0/5 0/5 0/5 100%
titer 1077.00 1077.32 1007.75

< ¥ 7. KM91(CE172)& ©]&3%F DIA wH&EA Alg >

Virus dilution M41
LABI1 LAB2 LAB3 Consensus

10* 5/5 5/5 5/5 100%
10° 5/5 5/5 5/5 100%
10 4/5 5/5 5/5 80%
107 2/5 0/5 2/5 60%
10°® 0/5 0/5 0/5 100%
10”° 0/5 0/5 0/5 100%
titer 1077.68 1077.50 1077.83

< ® 8 M41S o] &3 DIAY wrEA Ad >

- 7} wlolgj s MR U ot F4 Fo] Zd A= KMINCET?) 1.4 KMI1(CE172)
5680 M41 2.1v &2 A= S
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ELISA result

15000+
'Y A
o 10000- A,
® n A
5 o] 1 5y,
9 50004 L
o B
A A
0 T 5 4 ST
Trial 1 Trial 2 Trial 3 Control
ELISA Positive / total 9/9 9/10 9/10 0/10
=3} & DIA @7} (Logyy) 2.3 2.66 2.83 5.16
Z5}X| %= (Logqg) 2.86 25 233

< 2% 25. DIAE ©] &3 F8tx]59 ELISA®] ®la - 1 >

(3) F WA AlFelA 198 SPF 9 o] &3ato] 37FA] wWlalS AAjetgon WAl Al 3F
T dolN dH& F75to] ELISA% Ao DIAZC]-&3 T3 AAIFH
(4) F HA Aol 29 26, 3 22> AAE dS F ARew AV Wi BFE S35
T2 oldEs RS
(5) ELISA A3 &2 T3AFof dolstA @2 HdES &0 & =+ AA=
6) oA 197 Wl A disjr] wiolgjze] FIAFE H7F st AL Jhestyt
ELISAE o] &3 dde 7ls 34 55 ov 3
(7) oetA] Aol ot 198 Wil $ 375 dHo g ELISA 13 %/50l% o] &
T4
ELISA result
5000-
4000~ N
2 3000- .
g
& 20004 . at
.
H

Trial 1 Trial 2 Trial 3 Control

ELISA Positive / total 4/23 9/33 12/32  0/30
=3} & DIA 97} (Logy) 216 281 2.84 6.125
=3}X|4 (Logy) 3.965  3.315 3.285

< 19 26. DIAE o] &3t $31# 49 ELISAS Hlu - 2 >

&) 919 A st mFo] & wf & Ao A 22l ELISAE DIAE o] &3 34
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ELISA titer (3t A& %)

Group 353} 553
Gl 205 + 327 (1/12) 143 + 232 (0/12)
G2 1143 + 794 (6/11) 676 + 389 (4/11)
G3 2 £ 3 (0/10)

11. WAl 35 & &H 9] IB ELISA 23 >

(16) A |A FAH 5 WA Az o S A7l FAel BHAY A HE
€ NDell tiall A o7ts SAsta WAl 47ts SATHE 12, 13, 14)
Group 3T T
13} 22} 13} 22}
Gl 3.5 2.2 34 124 3.1 £1.8 2.8 £1.7
G2 50 2.6 49 +27 45 27 46 25
G3 0.0 0.0 0.0 +0.0 0.0 +0.0 1.0£0.0
< ® 12 W2 3% ¥ @A ND ELISA A3 >
Grous ELISA titer (& %4& %)
352} 5%t
Gl 6322 +7975 (11/12) 2058 +3159 (8/12)
G2 9215 +9131 (9/11) 7272 +10532 (10/11)
G3 1 +0 (0/10)
< 3 130 WAl 35 F ¥ A ND ELISA 23 >
Vaccine Al (24K2NDO01) 29 A=
Virus IBV NDV IBV NDV
gl:] 7]_ 103.2 105.8 10345 105.8
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154 YA F ICPI | AR =27 TA &5
Gl Omron 5um (218 YAH) 11
G2 V4 0.0 Threeshine | 50mm (F37F ¥AH) 11
G3 Desvac 115m (F2 4AhH) 11
G4 Omron 5um (L8 YAP) 11
G5 VG/GA 0.0 Threeshine | 50mm (F3F A 11
G6 Desvac 115m (72 4AH 11
G7 Omron 5um (228 YAP) 11
G8 B1 0.2 Threeshine | 50mm (F3F 9 AH) 11
G9 Desvac 115m (F2 94AH) 11
G10 Omron 5mm (¥ YA 11
Gl1 K148/08 0.3 Threeshine | 50mm (F7F 4AH) 11
G12 Desvac 115m (F2 94AH) 11
G13 Control - - - 11
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(3) A3 Wy

- OIE terrestrial manual®l whg} 2z} ®AFo] HUHE WYA A5 (Intracerebral
Pathogenicity Index : ICPDE =
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obg] 10l HUHES 5 8Ut A5 B #HXrE #Eeto Haesigh
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- 7ZF OFHEE AREE WA 5719 EFAIRE 2 o] Aolstr] dwiitel 7F #5719 1
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53 S A 7Ed ARE g1

- WA HE 51, 2759 = ¥ F Hemagglutinin Inhibition Assay S A A &

-l JF 25 F NDV 348F dF(Kr-005)2 159 10°°EIDS0/mI% 53 %3

- 34 HE olF 25 WY AT H dx2ae] dAFTE 2 HA R E Sgom B
&
g

- & | , b, 7, 999 += Oropharyngeal swab3¥ Cloacal swab< 2 A3}l virus

One-day-old Y
: Vaccine Bleeding each week

Iwpv 2wpv lwpc 2wpc

VAR / \V4 \/
A A A A A A A

Oral & Cloacal swab for 3, 5, 7, 9 dpv Oral & Cloacal ‘v>=b for 3,5 7, 9dpc

A

2-weeks-old : Challenge

Monitoring for clinical sign

< 13 27 Experimental design >

(4) 4% A3

D AR HA

S el Ml S8 A9 LaSowa i AL Hl assay® A

- V49} VG/GA, Bl 1% cto= Axar| 7 o542 o wagn 2o
Gow, Kis 25e 440 Bl 2§ v HI ters] B7E HAw, 52 37]
AT BIE G5 1E2oA] WAl & 2F =)o sNAE HI titer o] 7} 2+

- AAH o2 Bl K148 WAl 1F0] V4t VG/GA B 1o H

[e] S = O~ O
= AE AT F s
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3.

289 ne . NDV HI titer
wWpV 2WpV 1wpc \ 2wWpc

Gl DSB-HP-5um 0.375+1.06 3.125+£2.29

G2 DSB-HP-50um 0.125£0.35 | 2.25%243 | #a} 744 th 2o w
G3 DSB-HP-115um 0+0 0.5+0.76 ol A 1= 33
G4 VG/GA-5um 0.5+0.76 1.71+1.11

G5 VG/GA-50um 0+0 1.125+0.99 a7k =4 =7t

G6 VG/GA-115um 0+0 1.125+1.36

G7 Bl1-5um 0.625+0.74 | 4.875+1.25 | 8.000+0.76 | 6.143+0.69
G8 B1-50um 0 4625£1.30 | 7.375+£0.92 | 6.250+1.28
G9 Bl1-115um 0 3.000=0.76 8.875+1.81 7.375+£1.30
G10 K148-5um 1.500£1.31 5.375£1.06 | 7.375+£0.92 | 6.250+1.04
G11 K148-50um 0.750+£1.04 | 4.875+2.42 | 7.500+1.31 6.750+1.28
G12 K148-115um 1.500£1.20 | 5.875+£1.55 | 7.375t1.51 6.125+1.36
G13 Control 0 0 0 0

< ® 17. 2849 HI titer Table (mean = SD, log2) >
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TAHS

— Bxo0ost
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— -00.0“
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E ‘0:‘
o
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M pe K
2 weeks post vaccination
B V4-5um = VG-5um = B1-5um s K148-5um
Bl V4-50um @ VG-50um = B1-50um wn K148-50um
B V4-115um =8 VG-115um = B1-115um e K148-115um
< 13 28 WAl & 2&XX} 1849 HI titer >
@ whole 2~ wiE=F
- 7b agd velg 2~ w2 ES Fsy] 9§ WA F 35 7, 99,
Ao z}7} Oropharyngeal swab¥} Cloacal swab< %13)
- Z} Swab sample°l| <] RNAE F%3%F % Real-time RT-PCRS ©]&
3}
=

3,579

3t CT valueE +

- V4-oro, V4-vent, VG/GA-oro, VG/GA-vent, Bl-oro, Bl-vent, K148-oro, Kl48-vent,

Kr005-oro, Kr005-vent sample 914 22t CT value’} @A v

Al pooling ¥+ ¥ pooling Vel 50% Egg Infectious Doses

Standard CurveE &3 (1H29)

sample 571 #4 &

T3k

=}
CT value®9




Va-oro VG/GA-oro Bl-oro K148-oro Kr005-oro
Va-vent VG/GA-vent Bl-vent K148-vent Kr005-vent
< 19 29. Calibration from CT to EIDs -

A g T - B B9 - — ns
‘P'_' ns & -
54 P 54 . % A v
’.3_4- o A v AS"‘% : A : 4
é‘: . = v g‘ &
2 3 7 2 34 K
lE-b 24 o & - :EB 2 ¥
04 © e IS o oms W W vk 0+ «@ T Yy T o == v v
Q)&‘?\;:“N ’@)(“ "\,4‘ ‘?,@N 'g)é‘ Q\,@ ‘?,6"\ @)6‘ Qf@&i @,& ‘)\,é‘hg\,é"\’@f 6"6\@"@\.@“@ 6"&@"6\.\.\6§ 6@@\,&\@,@
3dpv 6dpv Tdpv 9dpv 3dpv 6dpv Tdpv 9dpv
C - Ds .
5+ 54 "
=4 % %4% z ?4—% o S
53'% ‘ % [ ] v 33' % %ﬁ %%!v%%
0 ° 1] v vy 04 - A
ﬁo“‘ e,“‘)(:&f gf @"6\,\,@ @)‘e s° '\Qf gf @f’g,&“ .;,éo GPQ@,\'(”O& ‘:&o 6?&‘\.\'5’0& @5& ﬁqf'\@)@ @§° @f\'\‘,&(‘
3dpv bdpv Tdpv 9dpv 3dpv Bdpv Tdpv 9dpv
<27 30 ND WA F 7 waluhe]# s wE
(A : V4, B : VG/GA, C : Bl, D : K148/08) >

- V4¢t VG/GASl A-F, MAl 5 393 5ol ¢ A= 53 2539 @12 4= &5
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- VAS A%, FEe AR BEE agd Al uleld s wEel A ganA agton, F
A gl B A IF AolE FH Tl sk BANA B
- VG/GAS) A, WA F 3dake] 18 QAR BRI g0l HE AAR BEE gl
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L AgE

X
S NS S type 4 WS Asdistuol A zpA] A =g
- 283t WMAS Az e] ol F 183 2o 7R ulolHAE AAEAS
- dlolg]a AL F B3 AxFTAL 02% EELP O T 37°ColA 48417 dAle
om WA o]FHEE MONTANIDE ISA 70(SEPPIC)S #AlZ2ALe] WAt 2 A A 89S

- WS 9)sh SPF wre] 1F WAS ok ¥ 19.9 o] ARHYL
Adeno Type 4 Al o 971
CEL Ah CEL4-CEL5 10**TCIDsy/ml
CAM Ao CEL4-CAMb5 10T CIDs/ml
< 18 9l 9 g Alx >

NO. Vaccine WA 7HS) | Adjvant H] & nhg] =
Gl 7.0 (7.18) 7
G2 6.5 (6.68) 7

CEL Aty
G3 6.0 (6.18) 7
G4 55 (5.68) 37 7
G5 6.5 (6.58) 7
G6 CAM A 6.0 (6.08) 7
G7 55 (5.58) 7
G8 CEL Ad 6.0 46 7
G9 CAM At 6.0 ' 7
G10 SPF negative control 7

< X 19 92 OF HA >

- WAl % 3,4, 557 F 7} JfAeA] AES AL

- =% (Kim MS et al., Vaccine, 2014)° webA & &

ARE ol HALE, WHdd, A HHE A Foll A=
% 1

AT wholejzo] ol WE AALE BES 98

(2) WA F ELISA, AGP, 3 8< o] 43 &% 97} A w3
- d sHIFAbE RN o 1Al mE Agar gel precipitation(AGP)®HS o] &3] SOP
g Adata old A AFES AAIFHE 20.)
y d ¥ AGP 94 #S 28 F NS




I LAl YEbSl= AGP
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- B Aol AFol HAfF<l type 138 ELISA(bio—check) S

20.)
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0/7
0/7

1/7
0/7
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0/7
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~ | o | =~ |~ | =

CELAIY (3:7)

CAMA Y (3:7)

CELAIY (4:6)

CAMA ] (4:6)

Hj

Gl

G2

G3

G4

G5

G6

G7

G8

G9

20. Al #wF ELISA ¥h& A3 >
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- WA type 19

A Al =rske] AAJEH(E 21.)

*
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=

o A type 438 ELISA

333333
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1.000 - .
ml 0.700 1

0.900 -+
0.600 -

0800
m3 ey u3
0.700 - 0500 -
ug
0600 - 0400 =4
0500 - 5 ’ 5
0400 - 6 0.300 6
7
0.300 + 0200 - 7
0200 - ug m3g
0100 - "I 9 0.100 1 9
JES o - Lo oo IS L OO AP
1 2 3 4 5 6 7 8 9 10

0.000 10 0.000

1 2 3 4 5 6 7 8 9 10

39 Dead CEL 39l Dead CAM
< ¥ 21. AA A F ELISA 23 >

- 47FA 389 type 4 FYE coating 3+ ELISAE A3 3 A3} CELS o] &3t 39
S A ELISAGA iz o fodos =& 4o dAE AEF T FAMS
- B Ay= type 18 F9S o] &3 AGPEU type 485 ©]&3 E

TN E S AASHE 22)

EE ) ) 2 ] 7 (2 ) A7)
Gl

G2 ok 25601

CELA (3:7) 7.0 (7.18)

G3 I (H )
G4

- CAMA T (3:7) 65 (659) ot T
GO ' o (33#)
G7

- $3Ad A3 24 A& Coating ELISAS F-AHe A ake] AntE AS
- mebA 2 AEe] AdE FF F W type 4389 WAl
of =7l ¥ ELISAE ©]€ & do7t IS 593

(3) 2 M AF LS ot 22 Ao o] &1,
@ 7}Folulentolg s WAl y)gold — ZdwAAd T (2016.5.30.)
@ 7haotdmutolef s WAl Y]jEeold - A AE AT 4 (2016.5.30.)
@ Zhaotdlmmtolf 2 BV d R - HRdY] (43])

i)

5 AEIAH AAY H7ts S W ol A ke o FAA <A (Necrotic Enteritis)2] &

okt




=AY 24

A

(1) dutd o=z A= A Fde A FE22EHUF @d50] ofd FAF 59 &
3t A oeg WAEly] wiitol| ol& #otele] Eimeria Maxima @< 47 593

(2) °F9] ]9l Clostridium PerfringensE 412 Fo3t & o= AS A3

(3) AT ArsdAEFS A4 FAS AAste] St Wi 2 A4 gus I

v A2

(1) 1¥ % Commercial broiler chicken 1205>(Cobb)& o]-&3le] 9o ol YA FYE
HEL }\]6‘4 ET:—W _1;!_/\1_1]:_@_ 5016} ﬁ]ﬁgi Oulsl-

(2) A8 9%L Eimeria maxima 291-3(Emaxima)E ©]&3l o™ HAlE Alg WAl o]9]
o Clostiridum perfringes 5] HHH| 2] 2.3 %] (C. phage)E ©] &3t

(3) A8 Al+te Clostridium perfringens KJW % OYS straing ]%?;;'

~

TR TA T 2 C. perfiingens
Gl 10 C.phage 5%
KW d&+ G2 10 Coccidium vaccine KJW
G3 10 -
G4 10 C.phage 5%
73 %ES% G5 10 Coccidium vaccine 0YS
G6 10 -
gz G7 10 C.phage 5% -
G8 10 - -
< E 23 BAE WA L vHee WA 48 1F 44 >
(@) ARA 1890 W WAL 2w S 17%9) AR(AVAE)E Fol gt 189
9 ool FREE xuud §9 4% AT Fol B
(B) A@AZY 1498 0] HH, BRE AF JMAIES] AT AERAHATE S SAAHET




(GDE A3 e 7o E. maximaS 78] 104sporulatedoocysts & 7 -5 ¢ 3t}
(6) 18, 19, 20dH ol z}zre] C. perfringensE vigld 108CFU% 4 F%o3lal, AdSHS

!
(D) 229l AR ABHAZE FHSHD FAL AR ¥ A Fel o] I
Fe] ord gwel 2 ORASE Seldth md WgRe skl 10484

Tryptone Sulfite Cycloserine(TSC) agar ° X='Z3d}¢]

5 A
sl % (. perfringens A &ujj %2l
U] o 75 SAgr

C. perfringens

144 229 =

1938 A == == S I|ALS
T °© A& A= A
(Mean+SD) (MeanzSD) (Mean=SD) HAH )
G1 376.5+46.5 514.7+51.7 3252
G2 381.2136.5 502.9+81.7 3436
G3 473.7£69.0 586.5+51.7 3888
G4 499.5+45.8 611.3+71.6 3392
52 + 82
GH 492.1+96.1 585.1+61.1 3376
G6 441+32.1 561.5+53.5 3740
G7 447 8+37.7 573.5+56.5 3250
G8 43751440 578+67.0 3388
< E 24 As D ARHFH D>

T A4S H A

G1 0/10 0/10

G2 0/10 0/10

G3 0/10 0/10

G4 0/10 0/10

GH 0/10 0/10

G6 0/10 0/10

G7 0/10 0/10

G8 0/10 0/10
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3]
(MeantSD)

o
(MeantSD)

i

0
0
0
0
0
1.1+0.3
0
0

1.3+05
1.1+0.8
1.6£0.7
1.3+0.5
0.9+0.5
1.4+£0.5
1.1£0.3
1.4+1.0

1.8+0.4
1.1£0.2
1.7+05
1.9+0.3
1.310.5
1.8£0.4
1.9+0.3
1.7£05

A 0] A] A
(MeantSD)
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Lesion Score 5

AL 24413
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A7) 2 o4& HolWA A7 HAL
Log CFU/gs
(Mean=SD)
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Lesion Score 6
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4.39+0.6
3.18+0.5
5.19+0.6
4.35+0.8
51515
5.40+0.8
1.60+1.5
0.65+1.1
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G2
G3
G4
G5
G6
G7
G8
27. AW Yol A C. perfringens
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(7) mek WAl Fo] FAHo| A Mycoplasma synoviaeol tist A 9715 543517 9l &
AL AASEY AT Axet AABAE AT SAHE FRABAE o) &ste] T
A R Wil 58 HAFe (19 36)

BT 7RI B VS
Al FIOIIE FEAEE NO2E B
& TN Ve
65
A\ — &
S N
of! =
|
v

THE Y A4S ST U MS M2 719 TEY 9 MSs 4oiF

JONT A

Real-time RT-PCR

| | 1

MS 0] i 212{9] Swab sample &S

<219 36>. ¥ Mycoplasma synoviae W2l &5 Al 24 7 7jQ

v A4 3
(1) Mycoplasma synoviae(MS)d = "Wl Color Change Unit in Frey medium (CCU)E
tA gkl 7] 9@l real time PCR= A &3f sl WHS S99

(2) k9] Hg MS gk Aol Nk Bd FAbol HHtEE MSE o By dr] 9
plaque pickingS AAlstg o &4 283 MSE 10CCU/ml =2 F33

(3) MS¢9] 16sRNA°] 3t real time PCRS setting 37198 =52 #i13to] Primer 2
ProbeE T 3H(Aline Padilha Fraga et al., 2012)(Z2¥ 37)

s

ofy
>
o
o)

E)

- MS-F: 5'-GAA GCA AAA TAG TGA TAT CA- 3, MS-R: 5'-GCT GCA CTA
AAT GAT ACG TCA AA-3', MS-P: 5'-(JOE)-AGC TAC GCT ACG GTG AAT ACG
TTC TC-(TAMRA)-3’




Ampification Plot

2:2 e Extrapolation from Ct value to CCU
0.1 //_,/ =
o010 /,- 5 )
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005 / 2 2 » e i
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004 Vi / P 15 R7= 0.9993
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< 1% 37. M. Synoviae? Ct valueE %3 CCU &4 z &4+ >

(4) 9]¢t Primer, Probe?] Real time PCR A3} CCU #t¥# Ct value #%9 F#AAE $19
a9 2ol A9 (y=3.5057x + 12.767 )

(5) 70m}e] o] 55 % Spacific pathogen free (SPF) < & 719 1F o2 vira %9t 2
AL ARol| AL &

GNr(())Aup gﬁgﬁzﬁ of Pathogens %\r/lloculation S IB  inoculation
1 10 MS + KI1277/03 strain (QX-like IBV) Aerosol Intratracheal

2 10 MS +  40/09 strain (Recombinant IBV) Aerosol Intratracheal

3 10 MS + KM strain (Korean nephrogenic IBV) Aerosol Intratracheal

4 10 MS Aerosol NA

5 10 MS Intravenous” NA

6 10 KM91  strain NA Intratracheal

7 10 PBS Intratracheal Intratracheal

* Three chickens were euthanized for necropsy at one week after challenge. Remaining 7 chickens
from each group were euthanized for necropsy at the end of experiment.
® The right jugular vein was used for MS challenge.

< B 28. A8 3§ HBA >
1, 2, 3 5ol 3FF9 IBule]# =(QX, 40/09, KMOI1 strain)E oral zondeE ©]-&3}4
intratracheal route® 200ul(10°EIDsy/mD) & 4 %3}

- IBuleld~ HE YL < 1, 2, 3 49 1§~0ﬂ 10mL(107CCU/m1)94 MSE
Nebulizer(Omron, ¥ A=7] <5pum)Z aerosol® HE 3t N So] A ¢ RS A}
AP ALDE AE

- 5¥ 2% 7 Hol 1ml(10'CCU/mD ] MSE HA4®s o] &ste] A3 FYste] Hao

6) "HF 1, 2, 3, 457 Fo 7|AW swab & A5t MSe #%5 7] &#H%E Real time
PCR= & ?:L. sAlol A7 AAFl el 7] & HE Real time PCR& o] &3fo] Hlo]z




EE QX + MS (Aerosol)

2 40/08 + MS (Aerosal)
= KM91 + MS (Aerosol)
[0 MS (Aerosol)

MS (Iv)

L

[T

Ly

_H_ UL oﬂv

i

r T__________ﬂ_____=_________=_____.

&

i)
e

@
<

w .&. o™
(wnoo)?Bon

B 40/09 + MS (Aerosol)
E KM91 + MS (Aerosol)

EE QX + MS (Aerosal)
K91

! SR L T

(°*Bo) jw/ai3

21 A = (B) Real time PCR 23 >

No

3R
e

&

AR He

H
1A

[ex]
=4

ks

E’l’

= MS

2w A el A
KMO91-(Korean nephropathotype)

ABAAN MSTH A

F AEHglo, w2 1B

-
s

1
T

oﬁ
gy
ol

L

I
—~
o

N

op




*
| |

300+

250+
200+

(%) abueys yybiap

Mo

-
T

A9 IB

R

3 QXE

2

8], F=ol Al

Azpolr] &

4%

mon

o
A}

—_
o

—_—
o

—

X

Njo
!

MS$e} FA1 %

-2 ey wgoE MSS AW Ei 557 BE 49uc Qe B A7 o)A

!
0

T

)A
es

i

22!

£ ELISAE

A 7}F

&}

8

d

k=]
=

3

ol7] 9

o}
=

mon

jruge]

A

fite)
olo

0

717

B 6000-

6/7

4000+
2000+

1 vsina

5/7

30000+

20000
10000+

P13 vsin3

T % MS(A) % IB(B)

d 4

N

o]

urh guny 4%

q4F

1= =
T

wohe WY

g

R s

No

03
G

mo

o

wK

)

7o

o]
M

oy

Hol we

[}

A

7)o =t =7k wob

el

EL

oF

i
ol

Aol theel A7)




(9) 7149 (Airsaculitits) 2 A A (Arthritis) #&S 98] 7 1, 457 Fo z+ &+ 3vig
2 273t membrane® joint fluid W MSZ Real time PCRE ZA39 <. 749 3 4537%
¢F 9] AF=At(ale comb, lameness, and ruffled feather)S #W&3lal, o] 2 HEFZ A4 E o] 1
ETACI
One week  post challenge Four weeks post challenge
Group Clinical  score®
Arthritis Airsaculitis Arthritis  Airsaculitis
MS (aerosol) + K1277/03 030R" 33 3R 07 D 07 O 14 + 08
MS (aerosol) + 40/09 0/3 (0/3) 33 (3/3) 07 O/ 0T O 15 + 0.9°
MS (aerosol) + KM9I 0/3 (0/3) 33 (3/3) 07 O/ 07 (O/7) 13 + 10
MS (aerosol) 0/3 (0/3) 0/3 (0/3) 07 O 07 O/ 08 + 09° @ Number
MS (IV) 0/3 (0/3) 0/3 (0/3) %1 @M 0T O/ 02 £ 05

of affected birds / total number of birds

> Number of RT-PCR positive birds / total number of RT-PCR examined birds

¢ All chickens resulting sign of pale comb, lameness, and ruffled feather were observed
every week at the end of experiment. Clinical scores were presented as mean * standard
deviation.

4 Mean clinical score differences are significant when compared with intravenous MS
challenge alone.

Mean clinical score differences are significant when compared with aerosol MS

challenge alone.
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Short communication

Comparison between dot-immunoblotting assay and clinical sign @Cmmm
determination method for quantifying avian infectious bronchitis

virus vaccine by titration in embryonated eggs

Seong-su Yuk®, Jung-Hoon Kwon?, Jin-Yong Noh*, Woo-tack Hong®, Gyeong-Bin Gwon?,

Jei-Hyun Jeong?, Sol Jeong?, Ha-Na Youn?, Yong-Hwan Heo", Joong-Bok Lee?,

Seung-Yong Park?, In-Soo Choi?, Chang-Seon Song+
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Salmonella typhimurium 163.4249 130.946 | 166.2861 | 161.7337 | 166.1434 | 160.0534
B R A 1225442 | 98.18984 | 124.6897 121.276 | 124.5827 | 120.0161
AL 490.1768 | 392.7594 | 498.7586 | 485.1039 | 498.3307 | 480.0643
FAE 980.3536 | 785.5187 | 997.5172 | 970.2079 | 996.6614 | 960.1285
ZFAEF AR 490.1768 | 392.7594 | 498.7586 | 485.1039 | 498.3307 | 480.0643
HABAVE 75T 490.1768 | 392.7594 | 498.7586 | 485.1039 | 498.3307 | 480.0643
A 163.4249 130.946 | 166.2861 | 161.7337 | 166.1434 | 160.0534
R R - L S e 980.3536 | 785.5187 | 997.5172 | 970.2079 | 996.6614 | 960.1285

o W 2o EF ARae o | FAA ARl O FARATE

e e = A B EEY SRR Y
X F AANEFE 12 3 1d = g5 |14 % 45 |19 %
Salmonella typhimurium 19.60707 | 15.71037 | 19.95034 | 19.40416 | 19.93323 | 19.20257
B A5t 30.68507 | 24.58674 | 31.22229 | 30.36751 | 31.1955 | 30.05202
AL 130.6811 | 104.7096 | 132.969 | 129.3287 | 132.855 | 127.9851
TAE 196.0707 | 157.1037 | 199.5034 | 194.0416 | 199.3323 | 192.0257
ZFAEF AR 98.03536 | 7855187 | 99.75172 | 97.02079 | 99.66614 | 96.01285
R e R R e 98.03536 | 7855187 | 99.75172 | 97.02079 | 99.66614 | 96.01285
T A < 163.4249 130.946 | 166.2861 | 161.7337 | 166.1434 | 160.0534
HA R A vRo] e~ 326.7518 | 261.8134 | 332.4725 | 323.3703 | 332.1872 | 320.0108

<E 41 B B FAA el 2 >

= e 2 7R o ¥ 7 Aol aTE
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ol Ao Al BTl o 27t e 5T

3 ARFAE flot 9o gME 9 AATH Aol wE AiEFo] shesduyTh (vhek
2Ed £ FH7F Y= A A5V B FAA, dH5oR A AxEeE A9E of
ez wallof 3 Boltt) -> 3 192 dojzith

w19, 28 g, AiEE EYe odF #4557t 100 ug/kg PIRRIZE? 2% OH FE 1
22 gow A2 SFAHGSFF Alge] aFH

Ao AXATRZ nFojHol FEEGE(ATFA, AFA ) ElCaquatic =% PEC

2
soile o= 5=/ B5F 100ug/kg(0.1mg/kg)S 3oz A4 stE g UdH 7 Al
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Water (mg | LC0iment | o | S0l 0281 | |
o5 we ater  (mg g | microorganism | T ir s | mammals
s a.s./1) .S . /k g| (011 ‘mg/L) | Z.% S | (mg/kg) = | (mg/kg) =
e 0.001 wwt ) =1=011 0.98] 0.55 17
3.56 )
Salmonella
. ) 166700 46.82584 4256.895 593.2384 10786.15 9.805882
typhimuriu
m
B2 A gt 125000 35.11236 1136.364 444.8399 2212727 7.352941
A EH 500000 140.4494 4545.455 1779.359 909.0909 29.41176
TAE 1000000 280.8989 9090.909 3558.719 1818.182 58.82353
EHRAEF
a7 500000 140.4494 4545.455 1779.359 909.0909 29.41176
s 2] A 4] 7]
%% 715 % | 500000 140.4494 4545.455 1779.359 909.0909 29.41176
i
TA S 166700 46.82584 4256.895 593.2384 10786.15 9.805882
=2 F 34
A H B} | 1000000 280.8989 9090.909 3558.719 1818.182 58.82353
o] & ~
sed i ment .
o 1o =z o | Water (mg ( g | microorganism soil  (0.281 bir d s|mammals
71 & mg/k
T T las/ /k g (011 mg/L) ngt) €| (mg/kg) = | (mg/kg) =
e 0.001 th ) = 0.11 0.98] 0.55 17
3.56 ’
Salmonella
typhimuriu | 20000 5.617978 181.8182 71.17438 36.36364 1.176471
m
BEAg | 31300 8.792135 284.5455 111.3879 56.90909 1.841176
A D4 133300 37.44382 1211.818 474.3772 242.3636 7.841176
TAE 200000 56.17978 1818.182 711.7438 363.6364 11.76471
EFAEF
a7 100000 28.08989 909.0909 355.8719 181.8182 5.882353
s 2] A 2] 7]
<& 715 % | 100000 28.08989 909.0909 355.8719 181.8182 5.882353
e
A 166700 46.82584 4256.895 593.2384 10786.15 9.805882
A F A
A ALY v} | 333300 93.6236 3030 1186.121 606 19.60588
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<HE 42 AE IS L {F71E 2dd wE RQ factor 23 >
ZH- 173 Ao A ARHEAE AME oHA &S A5E 7HASH 2402 delztey RQ
R 1 oldelen A% APHAZ RANTFES wAsA Fr @ 9o aUH 2
S BAMNEE B AFAFoRE BV EE, PNECE 28313 7] witol AA 7
5A4E PNECE Agx oz faivpd Aies debd 7hsAdo]l U, HEEe 49 &
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o 2} Sl i A =5 A 7=
A% | 2016-06-01 | FAMAALE | sZobuntole) s WA (124 H) 809%
A% | 2016-06-01 | FFMAATAE | shobulmubolel s mal(2ah4F) 80%
3¢ %= | 2016-08-08 | AR AE AT | shobdmntolel 2 wA(12HA ) 809%
3% | 2016-11-07 | A m @A PRRS ™41 (13-4 5 ) 40%
339 | 2016-11-15 EEEEE PRRS 41 (124 5 ) 40%

< X A7 FELYE VEold A >
(5) sE&otE AAVIEAA AT A
oA 2} e i A FE A 7=
Z v Ef Boako] 2] 22wl A S
249 E | 2016-01-11 EENEE TS 2015 40%
L I == PN =
Z v Ebp ol 2] 2~ Al &
2349 E | 2016-02-01 EENEE AL 2015 = 40%
7] 71 A Al g ARk
Fhaobelutol el =94l 2015 o
2AdE | 2016-02-01 ENGE b obHl el 2015 = 80%
7] 71 dA 5w Al
Z 57 v Eby Kovpo] 2] 2~ a4 &
29T | 2016-07-21 EENEE ol sl 2016 78 40%
L I == PN =R
Jhobdl e vkol 2 2141 2016 A4
22 E | 2016-07-21 121 9l 3 b obdlertol 2016 7% 80%
7] 71EAA 7 Al
Z 5 Ebyy Efol & 2~ 4l &
3349 E | 2017-01-24 EENEE ek el 2016 3 40%
k7] ZlsAA 5 Ak
7y ol = npo] g 2~ Al 3l
39 | 2017-01-24 EEEE e Feekd = rkel el 016 = 80%
7] 71 dA 5w Al
= o B} 5w o] ] Al ¥
3% | 2017-01-24 .21 ol 9] T Eh = B e) 2 2016 78 40%
L A I PN = B
7t obdl mufo] 2] 2~ 4l PARSI!
3= | 2017-01-24 e v el v PR ORE| = Rie] 2016 73 80%
) AEAAR AR
<H 48 TEEoYE AAVIEAAR A >
(6) A3t
1) =82k WAl okdAd 2 s34 Ay

Az G A A HE A 7] =
22hd %= | 20160401 | I=MSDEEFE | 712 ND IB QX &5 (12A413) 100%
27 = 2016-06-22 A E] A v o] @ HAEH, G=E T3 Al 50%

eE g T FHE A
34dE | 2016-07-01 ) 4l S ]} _% OjT e 50%
% &5 47
339w | 2016-11-21 HE A Ho] & 7b2 ND A2l ebdd A% 100%
A= 2016-11-21 A E] A vlo] & PCV ¢tAA A& 50%
339w | 2016-11-15 FELEE PRRS W4 ok A ¥ 509
33d% | 2016-12-01 EELEE PRRS 4 o9 &% A3 50%
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5. 5 vholmBetavt Awulo) 49 $E AY wd PF % wEg
e E

S AW REA WE 52 AW 29 A9 @y wed

- GLP 913719 9% Fa/18e] A=e 14 99 A AF 3

=
(1) vlolmEFe=m) Ao S 55 A% =d SOP 24
6. A= AA faAd 248 WY AFE T3 =3 713 GCP(Good Clinical Practice)

7F AA E
= A 7]<=<l VICH (Vet. International Cooperation on Harmonization)oll 3t =4 A&
ot g4

o AT
- Al Tl =El AR AT S =W B AR W ag

SAAIE AIEIM 712 ALE

I LI 2ALE B2lXE T 1A \

-

i NN
[ 0|5, ¢iekx] (|20A}, :4QUR}, SHEHRE, ZRCHS CHEka)) \ I AlE2e) 018, M4, M2 HE, B batch no.,?.—iﬂé‘!’j
[ kB AT R Delly st table) \ BAISO| Ha| WHIAIEe 2 ES S0ip SREY N

E{ 723 AlZO| 012 0f Ci 3t 517F 22 HA| - BRI HT
[ T AR D A1 2 0J0l| 2125101 A1)
g
ShiS2l 4, S, 2L e, oF 2 \ [ ZCH B2 ME T oA \'\
BAIS9| £t Uy eg. B2, Y U2 5) Zci3 BEtE HAA| M| gy
2AIS 1012| 2 atet B2k ZChE HEE 7|S ub
BAIS AFS B9 2 E7|EH why ol MH
BAIS ORI € 57 U AR U B A 01 Al 712 M
BAIS AR 2 SST2|AL22] T0f, BE, i, BE, FEIA S| E7] by
HAE )
A2 2! 2423 4M U (Daily event table) [ AlE Tsws s \I
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F4 Y 54

ey

/A

i

- OECD 3&}3tA| QA=A Aldel Ajteln] 7|24z Fau= o7H4] 35S A4FT. 55
SAAE LS B FEHE PEAE A5AdS At ¥ w wteA] g 3 Jdo=m A
o, AE rR7E dAwl A R oiH] AA A olA] Zstd S, webA 57 54 RS
A=A AR indicationg E@ WF=A] protectorE AFE S AL AAEoF & A9

1) =548 A=54A%/ 4

(2) ¥4 BaEAdAd /2

(3) IAF-AFEAIR/ @

(4) tAGA=84A413 / dHl

|
>

= 1
RGNS (FAHEZEAEY) / v
512 “OECD Guideline For Testing Of Chemicals No. 423, Acute Oral Toxicity
cute Toxic Class Method” #Farst.

- N EAFHA(CRO) AA A A=Al i) /i AR SOPE o] -&3te] <bdA

2 3% AEEs AAgh
< FABAL 7B A A=A S A Test set >
Ale g - 4-ever
IS

1.

2.

3.

4.

o) g2 o SRR dRokd 10%, AE2AS5HE 25%)
o

New Zealand White E7]& o] &3 I F 254 Al g

& A} A=A 4= (Primary Irritation Index) = 4.0 (F=A2A)
New Zealand White E7] 5 ©]-&3%F ot uxl=4 A3
FA kA=A 4= (Acute Ocular Irritation Index)

Hl A 2 (D el) = 98.0 (F=A=14)
AAF(Ed) = 900 (F=A=FA)

A H(64u) 3|2 H) = 87 (HAF=4)

CBA/] vt§-2=5 o] &3 A543 Al @ =
A=A 4= (Stimulation Index) —-1.6 oA} w %A A
4n) s]A o = 25 (FA)

20 AN =24 (FA)

el =19 (%A)

Sprague-Dawley A =& o] &8t g4 ZAFFo] FAA

akci)
i
o,

f
ll
U:E




- Test Procedure with a Starting Dose of 300 mg/kg Body Weight Il

u}2} GHS(Globally Harmonized Classification System)2] # = Category 5 or
Unclassified - 495 A543

5. Sprague-Dawley AE=E o] &3 54 HIFo 54T

- AR 4000 mg/kg EEE A Al AFEUNA] #EEA 2 ( LD50
> 4000 mg/kg ) —4w A=A
6. o]F (o], Cyprinus carpio)Z o] &3 44 =4 A Y

1. Alds% - 0.1, 05 20 % 10.0 mg/L

2. 48X 7F =% 1 x LCH0 : 1.766mg/L (0.73677.000), * NOEC : 0.5 mg/L

3. 6A17F =3« L.C50 : 1.345mg/L (0.53374.415), * NOEC : 0.5 mg/L

4. o5 11 gl dlds = Aoy, o] A= AE Z SFof A 247}
A5

*o] 54 15 1 05 vRte R 5o ¥4 @ A5 won e AdHA AHE
3l 3717k (ex/ Dol dE)
o] 54 29 1 05 ol T 2 mvtew 5F JlEsiy Y Ay
of tigh Algke] U=
w0l =4 3 1 20|40 7 S AHAF A3
7. o] F (o], Cyprinus carpio)E ©| &3 &
1. A18d%%= - 01, 05 20 ¥ 10.0 mg/L
2. 48A1F =% ¢ x LCH0 @ 2.991mg/L (2.11874.581), * NOEC : 2.0 mg/L
== % LCH0 @ 2.991mg/L (2.11874.581), * NOEC : 2.0 mg/L
4. 54 III |59 AZHE 2549, 373 &xd AT gl3.

}g 4

r

=2
[}

[e

)

G

~
oL §3

o
i=]
=4 A

k)

#2ka Bl alt) Y A5 A(D-125) - A Al Al A 7HY B kKilling lists 7Hd &
= A
1. o}F(dof, Cyprinus carpio)Z °]-&3 G4 54 Ad

L AEsE - 0.1, 05, 20 2 10.0 mg/L

2. 48A17F =% &« LCHO : 0.835mg/L (0.455 ~ 1.459), * NOEC: 0.1 mg/L

3. 96AIF =% ¢ o« LCH0 @ 0.835mg/L (0455 ~ 1.459), * NOEC: 0.1 mg/L

4. A54Q I | siTHE dFoly, o] 5= A8 R T3 AT 8
o

F )

< A AEA 34 2 A 5AdA1E Test set >
FAAEATEAA | SAAIASA 3] F-2k=2 HH A=A
Category 4( LD50, S H A A A A=A
THA4+ >30072,000) >4000mg/kg ﬂ?— Z-l;]__'/\o MOLI:
(pH 4.34) LD50, NF32, 7H (1 8§2D4i) 18-98.0-99.3-1
500mg/kg oz Z% . 0 00
= LD50
glo] 7= - A Category 4 = o]0 2= =
(pH 5.85) 520000 | g avdmede | HE MOT: 0.7-0




sTr o] o
Sl | Catemon | g | daei |
(DH 87) 5(> ,OOO) %]'/6}%/\0]_ gi‘% (
LD50, s
Neutral-Q Category >4000mg/kg 3] F- 5L 2] 4]
(pH 7.16) 5(>2,000) 719 68‘:‘3, A | s gl | 18-21.3-38.0-
Fap s
= Rt
LD50, 1
4-ever Category >4000mg/kg = A=A ° .
(H=x) 5(>2,000) 71 EA, A A Aa 87-4 0—98
FAgA o
< F2A3AL 7B IR AmA] 25 A Test set >
25A test 1. S A5A AALA T
A A8 AEE] A A
shak 24 1L
1. £94F=E Img/ml + 744 25%
2. 4F=E Img/ml + 7+ 125%
3. £YFEE Img/ml + AE5EAFEE 2%
4, £AFE5 Img/ml + A5 FTAFEFE 5%
AEA S5 A
woles g az | Y | AEAAEAT | i genss | el
A% | w0 | Ax | enw | 3%
o | oy |y | wy | a
£9F%EE Img/ml
+ olar 95% NDV 2 ¥l 2 ) 2 1) 2 ) 2 4l
Salmone | 5 2wl 5 v 2wl 5 v
o | O |y | o
£9dFEE Img/ml o1 o1
L et 125% NDV 2 1) A 2 ) A 29
SalHn;one 2 ¥ o] of 2 Hlj 2] ol 2 |
ATV 5 Hlf 2 ) 5 2 ) 5
EUFEE ‘1r{1g/ml NDV 2wl e 2w DS 2 1)
v AEEAFEE 2%
Salﬁ;one 2w BE 2 Wl 2ol 2 )
AIV 10 ) 5 vl 10 v 5 1l 10
&JFEE Img/ml
e B B 2 oM 2 5
SalHn;one 2 2 uj 2 Hlj 2] ol 2 |

25A test 2. AVZ A5A HAFE T

A 7

e S
fa
N}
N
A

=
ofN




oA dAdEs FEZEGIE 50% e, 10%

Al e 25%
A A A e Up to 100%
ahole] 2 W A ] 31 asAl fE 8 A S
AT 1600 HH
AIV
§7 = 500 H=f
A 200 =
NDV
& 100 ®j
A 300 =
PRRSV
S = 100 Hj
o 800 wj
Salmonella
= 100 wH
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O Effects of Newecastle disease virus vaccine antibodies on the shedding and
transmission of challenge viruses. Miller PJ, Afonso CL, El Attrache J, Dorsey KM,
Courtney SC, Guo Z, Kapczynski DR. Dev Comp Immunol. 2013 Dec;41(4):505-13.

- AZAHoZ NDVE class 13 class 119l F7F#A] Q273 % Aoz FEHH class I+
Al AlFEA o= 16719 genotypelZ U ot NDVE EHFL stufol}, ddxo=
U FAd4 0 2= genotypeitel thdAo] wEE I vt FHT of2] dgtelA B =
7]E WAle]l A= @A offlolA Ei v A= NDVE A o= dAstes A= W
Ao JpEE g%k} o] =l A= ARl ojs AdE A A FAe G Folx=vt
Hiol ] 2~o] F4 W wro] 5ol wx= IS Ay By, A5l o] AAHH oy &
A7 vNDV O] datel ofwl Aol de=A SAHSAT AP A =1 stollA], BE A=
2 AASAY HARE =k oy, vlolel s FAE oA R wY] fJEiAe 5olA ol
2 & FATE 2ot old, FAHE vlolel 29 FHA R Ze vlo|y AE ARESE
AS A5 T o @A vholel s FAES BHE F AdAnh AR ol FAVF TR =2 A
Fol = vole 29 HatE TS v AT AEHom AAAG FA Y TS =ol7] Al
A 3AFE vlole29te] {4 deds =943 s, 9y wkgo] d4E 7 e
Ao Algko] Q3 oz WY
A B

fold change in antibody titer (Pre vs. Post Challenge) it enange i iy Bbie P s Fod Stiengd)

SHI7Eet BHOl2 & HiE ol 2t

O Genetic and antigenic variation of shedding viruses from vaccinated chickens after
challenge with virulent Newcastle disease virus. Choi KS, Kye SJ, Kim JY, Lee HS.
Avian Dis. 2013 Jun;57(2):303-6.

N

o 12| yNDV variant E34KmtE &A% Z3k

- LaSota® Wlsk 153 WAalsk +
sl e d F HN genedt F genedl A AXE
Q)
=

W= 5= Bt

] 2~ & plaque assay

7
ol 28 g
BAe . BE WE dlold s F gened ofniit AAx7t BARE wlolgxe)
stdou, HN wojde] 49 WA & $A9% 254 4del opuwit x\go] wayst




215 o = = =
ATk obHm=AE A ghe] Ag- 347THAA A (K7F Gu V&) 25 EAeinh 29 wWold =
sholelzs @ BANE vholelz Abololi ofzbel A Aok EAFAATW, LaSotastel
5 [e] > = 5 )
07 R gkol §e4 0 ol pAn walth ole@ Aakiz WA W] FAH Me §
A4 Wel 52 Fal vholelze) W38 204 FE Arke 4% dA e
Table 1.  Amino acid (AA) substtutions in the HN protein of mutant viruses shed from vaccinated birds after challenge with NDV E347Kmt.
AA residue (nr sequence)'\
NDV 72 347 466 517 GenBank accession no.
La Sora S(TCT) E(GAG) VIGTT) VIGTG) AYB45400
E347Kmt S(TCT) K(AAA) I(ATT) VIGTG) TX047314
2.35d P(CCT) GIGGA) IATT) VIGTG) TX047315
2.4.5d P(CCT) GIGGA) I(ATT) VIGTG) TX047016
2.8.5d S(TCT) V(GTA) V(GTT) L(TTG) JX047317
2.95d P(CCT) GIGGA) I[(ATT) VIGTG) TX047318
2.10.5d S(TCT) V(GTA) I(ATT) VIGTG) JX047319

*Bold and italic type represent substitutions of amino acids and nucleotides, respectively, compared to NDV E347Kmt

LD
g I S5

<My 5 FARETAA MER WMol volxe] HN wuld F A3 79 >
O Vaccination of broiler chickens with dispersed dry powder vaccines as an alternative
for liquid spray and aerosol vaccination. Corbanie EAl, Vervaet C, van Eck JH,

Remon JP, Landman W]J. Vaccine. 2008 Aug 18;26(35):4469-76

- B EEe 24 dx 2 FEe WAl AgEstE A WalS vlasklth Clone 30
NDV vaccineS %Y E &2 trehalose, polyvinylpyrrolidone, bovine serum albumin®] &=
E FPARE o]&slte] FHFUx stdom Zrzbe] WAL 30um BEO A 5 YA A7
of Tum HEe] AL i P} AVIE FHEF AAEHIJT AL WA A, AR HF F
T (222um) & 1% A B (24um)E A 85t B4k nebulization A7 3 & 7] Fol A
HASE vloly 2~ R TaAave w7 TS Fa SAEHJLH, A Ao I a1
JAre] TR APEHAT WAL 478 SAY @AM =& HI titers EATE YA
SR Q] A ¢ vpoly s E&3t BAGASolE Bt iy A B IF
oA =2 A wkgo]l Y A¥E FI dA EF WAS ARggohd WAl &S oA
o2 AN F UAs AR oiHT olggh WA A A7F Wil £F Al AR 5AS
A & Ads Aoz A7En
#

B8 Coarse trehalose-PVP-BS A
O Coarse mannitoel

& Coarse liquid spray

W Fine trehalose-PVP-BEA

@ Fine mannitol

0 Fine liguid acrosol

Haemaggluti

4 weeks post-vaccination

2 weeks post-vaceingtion
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O Evaluation of Factors Associated with infection of Commercial Layers with
Mycoplasma gallisepticum and M. synoviae Hussni O. Mohammed, Tim E. Carpenter
and R. Yamamoto Avian Diseases, Vol.31, No. 3 (Jul —Sep., 1987)

Mycoplasma gallisepticum (MG)+= 7F& AFdol A 7F8 4x 3 A9=
2 2 gAS 3= @AY F svtoltk. M. synoviae (MS) T3 A 2 SA A MG
o} vz FFS HolW Faste dwolth

Mycoplasma gallisepticum (MG) %X M. synoviae (MS) 7ol dAasol & & U=
2ES A7) Skl oF 40079 AFEHAl S AT MG, MS el EFS
= 8452 Vaccination factor?} Hygiene factor (A #& L40)= Y-rolx A sk

At FA4E Esto] 159 4FH S Al (coefficients) = A 513 T

% [e)

A 2 Vaccination factorol A Infectious bronchitisol] th3gh #Wal& @o] 4= A9
o] ZrolAA MG #de 4 HAE AL & £ Y, Avian encephalomyelitis,
Newcastle disease, ILTxE IB9} vlzt7Fx]2 WAl & o2 3|

s o FHel @ HAdsA = AE B F AAT MS AEE ol9 npRsMAE AW O

2o kAN o

o

= v
ol Az AH 8adA MG, MSZEel Acs W & dE 8 AE A
& R, AFA B, wEAe we 9 Puel Ui Fdd W sk A & gl
SARE SN EAY, BAL ASE NE W 3P A2d, B due 4EAE 5
0] o]

Al HAZ MGS MSel 43S & & 9g&
vaccination &= w23 ZF Q459 &

o] A% Multiple age, All-in-all-out 2] 24 E 9]
T o]

2 A} Ao Yolrl Be u, thkdt FHo uj, vaccination¥ #]4Je] 3
it oletel Fel Wl gAAFI Srhsdn




Management system

Multiple-age All-in-all-out
Vaccmq.hon/ F-strain F-strain
housing
Age hygiene level Yes No Yes No
46-60 wks +/+A N.C.B 0.29 + 0.07€ N.C. 0.14 + 0.06
—/= N.C. 0.81 £ 0.05 N.C. 0.63 = 0.08
+/= N.C. 0.48 + 0.09 N.C. 0.27 = 0.07
—/+ N.C. 0.66 + 0.08 N.C. 0.44 = 0.10
>75 wks +/+ 0.86 + 0.10 0.54 = 0.08 0.46 = 0.12 0.32 + 0.08
—/= 0.96 + 0.02 0.92 + 0.03 0.89 = 0.05 0.83 = 0.06
+/— 0.83 = 0.06 0.72 = 0.07 0.66 = 0.09 0.51 £ 0.12
—/+ 0.91 = 0.04 0.84 + 0.05 0.80 + 0.07 0.69 + 0.08
A+ = above average and — = below average, e.g., +/+ means that both the vaccination and hygiene levels

for this flock were above average.
BN.C. = not calculated.
Cvalues are reported as probability + standard error.

O W. J. M. Landman & A. Feberwee (2004) Aerosol-induced Mycoplasma synoviae
arthritis: the synergistic effect of infectious bronchitis virus infection, Avian Pathology,
33:6, 591-598, DOI: 10.1080/03079450400013170

Infectious Bronchitis virus (10" median embryo infective dose)Zt$d©] Mycoplasma
synoviae el Fv @ Wi A AAEHAT o 5FH ARl & a5
IBV(D1466)°F2] 5= ocular-nasal routeZ 3] 7449 A7 39 % 10°° CFUY M.synoviae
2 Z9AZHn g2 3 2EFS M. synovigze ¥ 7d, A dxvez 10° CFUY M.
synoviae% intravenous route® ol HEstAt. 2 A3 M. synoviae"t HE3F 150l A
= 31%7F #A9ES B BV &3 #AES AR aFoAE 50%7F #AdS B

ol

G i x=Tt o A= 95%0l THEFo]l LA T (Experiment])
HEE Ao = 1Eo0] F7FE o)A IBV M4lFe 7+ ¥ 39 % M.synoviaeS aerosol®
Fo

ZFAAZTE o] aFAE M. synoviaeE 149 714 T F H HE=s9ch (= 100!
CFU/bird initially and > 10" after 14days). 106 CFU¢] Msynowaee ivg2 JE3 150
GAYEFORE AAHAT G UxT F 50%E 149 F 10° CFU9 M.synoviaeZb A3
Z =9}, M.synoviaeTHe aecrosol® HES AEoAE 21%7F #HEAES B, IBV
Dl466st &g € :1%—@]%15 33%7F, IBV M4le] &7 | 1golAls 55%7F #4

A} o] Fo] ¥ dose? M. synoviaeE T oA S Wl 11%7F #do HHES o
Elr Aok Wb & | ”XH HE o] Fdd&= 70%7F WS YElWth (Experiment 2.) ¢ A3 =
IBV7F M.synoviaeol| <3t #+9S ZZA7]3 IBVY straino] weba] ddwdoe] debx =

o o~
A% & & slvk




Total

M. synoviae Macroscopic Microscopic n M. synoviage Macroscopic Microscopic  arthritis
Group n culture arthritis arthritis culture arthritis arthritis (%)
Experiment 1 5 weeks post-aerosolization or inoculation 9 weeks post-aerosolization or inculation
ME broth 3 0/3 0/3 0/3 11 Not tested 0/11 /s 0°
M. synoviae aerosol 5 0/5 4/5 515 4 02 1/14 1/5 31.5°
IBV D1466 and 5 1/5 515 515 13 173 4/13 4/5 50°
M. synoviae aerosol
M. synoviae intravenous 5 215 515 5/5 15 0/15 13/15 14/15 95*
Experiment 2 6 weeks post-aerosolization or inoculation 14 weeks post-aerosolization or inoculation
ME broth 7 0/7 0/7 o7 13 Not tested 0/3 0/3 0
M. synoviae aerosol 6 116 3/6 3/6 13 11 1/13 1/13 21
M. synoviae aerosol and 7 1/7 6/7 6/7 11 Not tested 0/11 0/11 33
IBV D 1466
M. synoviae aerosol and 7 /7 17 i 13 0r4 4/13 4/13 55
IBV M41
M. synoviae intravenous 6 4/6 6/6 6/6 13 12 2/13 2/13 708

< Macroscopic & microscopic Arthritis in Experiment 1 and 2 >

O Altered pro-inflammatory cytokine mRNA levels in chickens infected with infectious

bronchitis virus.

Infectious Bronchitis (IB)E= A dAdo] Zdtar 7FFol A FAdnbole]~ AW S doFit) o
Htol g 2= SF7IAE F3l EEAAAN A, AAA FHA 5 ohde Ay AEze A S
S gtop wlolE a7t FAHE olH®E U WRE ol ‘ﬂé%‘éoﬂ U= hFe F7F9
Y F7F RuEdY o2 A 24 S F8 S glycoprotein A Afell whebA] HE

Hojxar Qt}. o] A= 37FA] genotype®] S1 sequence®™-S E3af F<lo] H Ut} FHA
Tk ol AAE B3 nlol e 29| tissue tropism ©] @A A A tissue tropism¥E ZFo]7F 9l
7] wjiEel % o AEstE Wgwelsts IB el gk A7 Zasieh webA o] Ao
A= 27419 IBV straings JEs & AHdAH Wy #AHAE A7FA| pro-inflammatory
cyotkine®] 4% & transcriptional leveldl A S 3sloiA] AW 2% 7|4 gpetsl )
Ado=  Kla  genotype  (Kr/ADL110002/2011)  #®Ho]l#]~¢  ChVI  genotype
(Kr/ADL120003/2012)v}o] 8] =7} AF-&% 1 a2, IL-6, IL-1B, lipopolysaccharide-induced tumor
necrosis factor-a, &% W al-acid glycoprotein ¢ =7} =4 = At}

Klla genotype?] 7ZaAAlolE A ZAa} &7 Tqu-:—f?} pro-inflammatory cytokine®] A4}
St viral load B3 =2 X5 HF T3 Viral copy number®} cytokine?] AYAko]
HE 7949 trachea°l A, 9L Aol kidneyollAl FAlol peakE o] FAtt. wrHo] ChVI
genotype virusell 7ZHE®E HoldE 7 19 Ao m2kdk cytokined F7FHS H o] S0l A
Hlol g =7} A3 A o= A AYS gk AS YERWT § HES F3 A= e F IBV
Ao e Bre AXAY WS Uetle As & 7 i FEg ARA Wgo] Hel
A HeAe ety gt Are] d¥¢S = T




Viral Gene Copy Number

< IBV #4Y % Trachea®} kidneyol 419 viral load

ChVI genotype >
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