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Purpose&
Contents

[] Development of effective live vaccines against duck hepatitis and riemerellosis

[] Establishment of optimized duck vaccine programs for the improvement of
disease control technology for duck industry

[] Industrialization of live vaccines against duck hepatitis and riemerellosis

Results

[] Investigation of prevalent serotypes for riemerellosis in Korea

- Prevalent serotypes : 1(15.6%, 21/135), 11(11.9%, 16/135), 2(8.9%,
12/135), 6(5.2%, 7/135), 5(0.7%, 1/135), 7(0.7%, 1/135)

- Highly virulent serotypes : 1, 2, 5, 7

- Moderate virulent serotypes : 6, 11

[] Establishment of live vaccine candidates for serotypes 1 and 2

Establishment of /n-vitro screening method for vaccine candidate

- Selection of low virulent vaccine candidate for serotypes 1 and 2

- Vaccine candidate induced protection (50% and 100%) for serotypes 1
and 2

- Safety was confirmed in ducks with 1, 10, and 100doses vaccination

[] Development of bivalent live vaccines against riemerellosis

- Development of bivalent live vaccines with two vaccine candidates

- Bivalent vaccine induced protection (60-70% and 100%) for serotypes 1 and 2
- Safety was confirmed in ducks immunized with 1, 10, and 100doses

[l Development of vaccine against duck hepatitis

- Minimal concentration for induction of immune response was determined
to be at least 10°°EIDs¢/bird in case of type 1 and 10%°EIDso/bird in case
of type 3

- Perform a comparison of efficacy between multivalent vaccine and single
antigen vaccine by inoculation route or administered age and also, confirm
protection properties against viruses which belongs to different serotypes

[] Efficacy test and field trials of prototype

— Manufacture 3 lots of prototype of duck hepatitis live vaccine and
perform safety and efficacy test

- Approval of clinical field trials from APQA which is the ministry with
authority to approve clinical field trials(Jul.4, 2016)

- Confirm safety and efficacy in three commercial poultry farms




[] Development of vaccine against Kiemerella infection

- Development of manufacturing process using two selected candidates of
Riemerella

— Manufacture the prototype of Reimerella live vaccine and perform the

general tests to prototype

Field trials of Reimerella live vaccine

— Approval of clinical field trials from APQA which is the ministry with
authority to approve clinical field trials(2018)

[ 1 Development of safe and effective live vaccines against duck hepatitis and
riemerellosis
[] Providing evidence regarding protective efficacy and immune response

Expected for further research of vaccine development
Contribution |[J Utilization of live vaccines against duck hepatitis and riemerellosis in
domestic duck farms
[] Improvement of competitiveness by reducing damage and increasing the
incomes in domestic duck farms
Keywords Duck Riemerella Duck: hepatitis Vaccine Industrialization

virus
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Q7 Hholy & ok=3) waet QuEbd wpole o] REHWY B 1E
=5 1§ ofEal #Fe] AxY
e (Attenuated Dcuk hepatitis Virus Strains, Method of Separating Duck
Hepatitis Virus and Preparing Process using the same)
PR gk
o4 53]
L DS TEAE 2007
HH A (%) 40
P o#zte AW A §Is WA s
o] 9l 535 2¥d YA E f1g WS AdEty] $1s F3F dAoly
A 2 ATE of0g 185} 33 A S A% TFAUA AR A7
i M ARRAST Ao E g MAATE D s}
Kevword 7t +ZF (Fowls)* A (A3} W diseases)x ™Al (o vl Al - €3
Y vaccine)+ 2 2 8] ¥ & €} (duck riemerella)
ANA%S 29
FESNAF 4
= g A g WA}
AMdeaaas v dmad | UL 0 e
WA 2 o)e] A% Py RS e
. . . oo wE R
_ R 11 f .
5351 (.1emere a. Vacc.l ne or pfevenm.ng (Producing Method For Yolk
Riemerella infection, Vaccine using . .
the same and method for producin Powder Having A Immuneantibody
the same) b & | Of Duck Disease and Yolk Powder
Using The Same)
= o gkl = o gkl =
cEaAn 2008 2011
94 58]
0 7 A TH (%) 60 30
LAy (egtd
e RdF, NYEE o
o x}5 A A A S g e Apdel A F) digt WA E
e Wl g oo)e] Az Feote GRS de &
nom, o= 2] AAd AWS
AN 5 ot w3E 74
58 5243 gu At
Aoy | TRUAeIM A ApdGuA sh= | e ANRAET dgel e
" g e} s shde] ok Al JRe] gk Fito] obd
Rito] oby
3. =EE4
7h = WS
=7t ns AR §d
o DB KISS(kiss.kstudy.com), NDSL(www.ndslLkr), =53] =4 & (www.nanet.go.kr)
AR 713 A 1597
A9 A, 25 R I1HUE
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U = e Sl vleid A

A
A7 % o0 AE siak WA A% A A3
Keyword Duck virus hepatitis * vaccine
ANAE 50
Frassds 11
Development of duck hepatitis A Isolation of Duck Hepa‘gtls erus
e . . . and Development of its Live
=S virus type 3 vaccine and its use to .
rotect ducklings against infections Attenuated .Vaccme by Duck
b Embryo Liver Cell Culture
A Vaccine Laboratory animal research
S A e A Min-Chul Kim Su-Jin Park
9 e A Al A = 2009 2007
= TS
#AA (%) 50 50
PR Lntol g 2 AlolE 9 Lutely 27k AolE 9k
- A pE A s
3% WAl Zhdof digh WAl 9 = AL st wE
2o A Mkoln] H A= 13 339 AFoln] H AF= Tl
g £ AW A7 gt A A7)
e % cdamasas AolE sat WA AW 2 Agls
Keyword duck * Riemerella * vaccine
ANAE 16
Frassds 4
Development and Evaluation of a Study on bi-geminal tetravalent
=5 Trivalent Riemerella anatipestifer - inactived vaccine of Riemerella
Inactivated Vaccine anatipestifer and Escherichia coli
sl A o Clinical and Vaccine Immunology Acta agriculturae zhejianggensis
A Haiwen Liu Ji QuanAn
AAE = 2013 2007
A =i | FEA(%) 70 40
ol vl g A
SR I P AW AL AE 9T WA Aol gF A7
B QTe guanggs guae | o GTE dddndd sl ha
Eﬂé—]' 03]:,7—0]0]] H]——a‘O:] ‘?’] tﬂl‘ﬂ ?:1-]1 7H%?:Ioﬂ 1?_]_—0]-0:1 ‘1’]
a}o] 4 doeE e BRT W e ATEEe Pudntds 2
ST A WA Ee Aolshs £l
H ?15__ - = O:] ?—O‘:}

4 AF D A RA
A IR R
DS AEAN 2L A A%

B A AGHE MAL PR FoFES e nGA FFWAAT A
gudeto] 7 FH7F AvfE I Ak LA HAE 2008 17009, 2009 1500791, 2010
945007, 2011 2900REd o] vl lom EgAF et 2012 el Eo] 2013
o}

e
o

o
=

A 3300 Aol WulFe molw glrh AR AN L WHL Qe S FookEe)
coztguae 18 949 BEon Axd Jow, A4 F2 B4 = 38 2didd]
oo golgo] ¥Esm, AEAMANCT A W w7t olele] WAl Ago] obx %A
Fe oM we RIS TacI rk LA A 94 )Ee] WAL Al
AgaA R e dAN AERel F wsS B FOow Qste] obx AlgelN s
molA %3t ek,
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Lo 2e A 31

7h = AR Y 3

D S82d % Fodsd
7h EUEE A

(1) A17] : 2010~2015W9(8 374 )= 31 ZYEY)

d ?
2 WY 58 2 Fo8 w4 1774

A 1A eaAezds Awy A
F A
=)

()
(@) A A7), F%, B9, A% L A Fa sl
@) AR 2k M, AFF, B 5

) A7}

T8 SMEAdA A RUHAS AAS 2y AAH R 463%(82/177)9 FAHES R
ATk AGERE A 65.2%(15/23), A5 58.8%(20/34), A7 47.1%(8/17), F5- 39.3%(33/84),
4 316%(6/19) o2 L AbSo] Be Ador He PHES BT HAPVER A5 %
43.6%(68/156), 1+ 2 = 9.0%(16/177), Al 188%(3/16)2] FHES HATE o & °F 30%
T 289 1 M, 2 FAAA EEEo] HUddT d Aom gotEv aRdAd FlF Fels
A BUAd LAY Aol AQd)r),

AN 1000 -
— AY 90.0
h N, 20.0 -
T 70.0
o 60.0
;Ef 50.0 | 436 =
M Positi \{
g 200 4 ositive rate
e 30,0
18.8
20.0
9.0
10.0 -
oo N
Pharynx Liver/ Brain Joint ! Total ]
| IS——
Pharynx Liver/ Brain Joint Total (%)°
o T e B No. of examined farms 156 177 16 177
No. of positive farms 68 16 3 82
A Positive rate (%) 436 9.0 18.8 46.3
¢

a. Farms were considered one positive case if RA was isolated at least among pharynx, liver, brain, or joint.

T Fo¥ 2 $809%s Avas A RxAY
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)
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s &=, okl Hr H
= wAERE W, 1% 362%(21/58),

< AAs T, wEbd SR 11ds
FRHEHFRA 193 2% o HAlsfTo] Ao Faeln.

[l e AP s8S A 2l
No. | Serotype Source Strain i
1 S1 AL RAT1
2 S2 ofe] 5 D10-71E-001
3 S3 HAEH D-26338
4 S4 HAEH H-2565
5 S5 HAET D-24123
6 S6 HAET P-2123
7 S7 HA&2H RAT7 Agar gel precipitin
8 si1 kel F D02-71Ek-001 (AGP)
9 S13 oFe]F D14-RDA-8-15
10 S14 AHAEH D-664
11 S17 AL K-1499
12 S18 AL 540/86
13 S19 HAET 30/90
14 S21 AL 1062/91
15 S12 Biovac Riemerella anatipestifer 10 Slide agglutination
16 S16 Biovac Riemerella anatipestifer 10 (SA)
et AR
(2) 2d4+
5]“1] el ofeltElF 1355 dis dAFsAHS AASAH. 13 156%(21/135), 113

1.9%6(16/135), 28 89%(12/135), 63 5.2%(7/135), 53 0.7%(1/135)H 738 0.7%(1/135) £o =

010}021:} 1,2 56 7 % 119
>4 8 o

el M =



[ 22z} okelF EHFE £X]

Serotype® ° No. of isolates Percentage (%) Virulence®
1 21 156 \Y%
2 12 89 A%
2, 17 2 15 AV
2,4, 17, 18, 21 2 15 AV
4, 21 4 3.0 AV
4, 13, 14 3 2.2 AV
4, 13, 21 6 4.4 AV
4, 17, 18, 21 12 89 AV
5 1 0.7 A%
7 5.2 MV
7 1 0.7 A%
11 16 11.9 MV
11, 17, 18 1 0.7 AV
13 10 74 AV
13, 14 1 0.7 AV
13, 18, 21 1 0.7 AV
14 4 3.0 AV
17 1 0.7 AV
19 5 3.7 AV
Non-typable 25 185 AV
Total 135 100.0 AV
a. & 16%(1-7, 11-14, 16-19, 213)°] @A Jo) dls) £
b. el & 19F(FY 10F, 53 95)9 EH o] &l
c. V, Virulent; MV, Moderate virulent; AV, Avirulent
[l B4 vl ofe5 AP L ¥]
Serotype No._ of Prevalence China Thai.land& USA& UK& Virul-
isolates (%) Taiwan Canada Denmark ence
1 21 36.2 @) 0 0 \Y%
2 12 20.7 O ¢} 0 O \Y%
5 1 1.7 O O O O A%
6 7 12.1 O O O @ MV
7 1 1.7 O O O O A%
11 16 276 O O - - MV
Total 58 100.0
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W) HYA H7E 3 Invitro 23384
1) Ay

= glvlAe} ofe]Fo] AP wAMHS ¥ %3}] A8 F 135 s Alefol HUA
AW ¢l chicken embryo lethality assay (ELA)E A A3HY ﬁ} AmA FrE e Qs 1
3 ((215F) 2 28 (127%) 335 &) ELA A A&t ‘ﬂl(xﬂ% AAF= A
______________________________ )
|
o > 5AT HAS A >» |
%g‘j’g I
Lo 220% I
______________________________ 7

A ejo} o] & n () AT A23A (embryo lethality assay; ELA)

No Isolates Serotype ELA (%) Duck mortality virulence
1 RATI1 1 60 5/5 (100%) Vv
Z 2010-71&-1 2 100 5/5 (100%) Vv
3 D12-MR-10 5 100 Not done Vv
4 D13-KW-2 6 50 3/5 (60%) MV
5 D13-7]ek-1 7 53.3 3/5 (60%) MV
6 2002-71Et-1 11 50 Not done MV
7 D14-JW-8-15 13 20 Not done AV
8 D14-JW-33-29 14 20 Not done AV
9 D14-RDA-9-32 17 20 Not done AV
10 D14-JW-57-1 19 20 Not done AV

1383 28 92 SHFE Mdetr] 98 335F30F: 215, 28 125) o8 In-vitro ¥ LA

sz Ast, 139 A% 97, 288 4% m(DgAg s S=th 19 2 28 w(A)
MAYFANA Aol B FE AWHY] e WA Y BAT F A serume
HE ARde BE F BASRAA Bolfs YL AA ST



o) WAl SR F BAEE g A R W Es dEAgE
(1) 2

In—vitro YA 23a84dS &3 grd v(A)HAdFol sl Wolas duAES AA
stk WAFRE kAL FAld Frler] g& 1x10°02 SFEWMAS A s Y
ATE TAHTEA HAALES AESH Y.

[Eolas cuAg AF]

Vaccination Challenge
G Isolate [Serotype A(g)e ](\iTgcknsf (]8%?‘;) Route |Isolate |Age(d) (2%?‘;) Route S
1 Va%g%ted o — o Ly 15107 7 A}8
2 v?‘_—_ﬁ:_xr_ 1 N 1x10 Oral ]‘ij"a}f;‘;}
3| Non— | pw V| 58 - Oral . ™ Blaroroct

Vac];&ré?ted 5 2 1x10° ve index)

4 Tz 2 1x10 Oral

a. Protective index (P1) = [E-E-m_u:urtalit',r in non-vaccinates - % mortality in %100

vaccinates) % mortality in non-vaccinates
(2) 2d84%

Wolgs A3 1389 A5 S7WAl Al 50%¢] Wolss Hole o 155 ST 289
A5 100%e] WoEgss Holv w7 1S FHENY. 13 28 2T WATHFE
1x10%dose® 23] &5WMAlS P BEata 23 MA F 149 Eol QaAEA 9 HAES
LERU A eF gk
[1x} Wola 5371 43]

- 18 R A9
. LDs Vaccine Challenge (Mortality)| Protective
No Strain ELA?*| SR . -
(Duck)® | route | CFU/dose |(+) ControlVaccinated|Index (PI)
1 | DI13-718-2 60 | 0.04 1x10° - - - - -
2 D14-5 60 0 1x10* - - - - -
3 | DI5-RDA-92 | 20 | 254 | >1x10" | oral 1x10° 8/8 (100) | 4/8 (50) 50.0
4 D14-1 20 | 358 | >1x10" | oral 1x10° | 3/7 (42.8) | 0/7 (0) 42.8
5 |DI5-MR-74-1| 10 | 347 | >1x10" | oral 1x10” 8/8 (100) | 5/8 (62.5) 385
6 | D12-WB-5 20 | 253 | >1x10" | oral 1x10° 4/5 (80) | 3/5 (60) 20.0
7 | DI15-JD-71 20 | 725 | >1x10" | oral 1x10” 8/8 (100) | 7/8 (87.5) 125
8 | DI5-CFR-17 | 20 | 517 | >1x10" | oral 1x10° 5/6 (83) | 7/8 (8%) 0
9 |DI5-MR-94-1| 10 | 6.84 | Not done | oral 1x10° 8/8 (100) | 8/8 (100) 0
10 D14-2 20 | 369 | Not done | oral 1x10° | 3/7 (42.8) | 3/7 (42.8) 0
11 D14-4 20 | 421 | Not done | oral 1x107 | 3/7 (42.8) | 4/7 (57.1) 0

a. Virulent: >50, Moderate virulent: 30750, Avirulent: <30

b. Four ducks were inoculated intramusculary at 3-week-old
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28 FuF Aw

LDso Vaccine Challenge(Mortality)

No Strain ELA" | SR " - PI
(Duck)” | route |CFU/dose|(+) Control/Vaccinated

1 D13-JW-2 60 0.18 | 1x10° - - - - -

2 D03-7]E}-1 80 0.16 | 1x10* - - - - -

D10-7]€}-1 80 0.07 | 1x10 - - - - -

D14-RDA-8 50 0.05 | >1x10" | oral 1x10° 8/8 (100) 0/8 (0) 100

D11-WB-226 20 245 | >1x10" - - - - .

D11-WB-237-cl| 20 806 | >1x10" - - - - -

N | O | O W

D11-WB-253-cl| 10 763 | >1x10" | - - - - _

a. Virulent: >50, Moderate virulent: 30750, Avirulent: <30

b. Four ducks were inoculated intramusculary at 3-week-old

(1) e.goAe] Wojas HIAA T35
WAL TR tig WoEsS Hrshr] fd WAd", AT FEAH 59 JUHAAE
F%aan)
OhH dHYE FAAT T A Y
FATE FFL 4G S 3~4% 9 el HAuFEE THPFe] ANES B
BT FAFFE 199 49 FURAAARIN Pgwo} Agaldon 28e) 44 1
B4 okelFE ol o] Wl
[18 435 LDs A3 AAH]
G Isolates Age (d) No. of ducks Route Dose (DFU) [Mortality (%)*
1 1x107 8/8 (100)
2 1x10° 7/8 (87.5)
RAl 21 4 M
3 type 1x10° 6/8 (75)
4 1x10* 3/8 (36.1)

a. No. of death/inoculation
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[1d &4+ LDs A3 (2AH)]

G Isolates Age(d) No. of ducks Route Dose(DFU) | Mortality(%)?

1 1x10° 10/12 (83.3)

9 1x10° 6/8 (75)
RA 21 4 IM

3 type 1 1x10° 3/8 (36.1)

4 1x10° 4/8 (50)

a. No. of death/inoculation

28 T4+ F LDs A3 U]

G Isolates Age (d) No. of ducks Route Dose (DFU) [Mortality (%)

1 1x10° 4/4 (100)

2 1x10° 5/6 (83.3)
RA 28 6 IM

3 type 2 1x10° 6/6 (100)

4 1x10° 3/6 (50)

a. No. of death/inoculation

[28 T4+ F LDs A3 Q2AH)]

G Isolates Age (d) No. of ducks Route Dose (DFU) [Mortality (%)*

1 1x10° 10/10 (100)

2 RA 28 6 M 1x10° 10/10 (100)
type 2

3 1x10° 9/10 (90)

a. No. of death/inoculation

28 &4+ LDs A3 (3AH)]

G Isolates Age (d) No. of ducks Route Dose (DFU) [Mortality (%)*

1 1x10° 10/10 (100)

2 RA 28 6 M 1x10° 10/10 (100)
type 2

3 1x10° 10/10 (100)

a. No. of death/inoculation

S EY FATT dEFAY AFdAF 18 (RA type 1) ¥ 28 (RA type 2) EF 80~100%
O omlaEll. -
= T O

= O
(18 : 1x10°'CFU/dose; 28 : 1x10°CFU/dose) S A A th. =3 d A}
18] 3t 348 % 22S 2899, 1x10°CFU/dose2 54 3t o}
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2) AE4=2E WolasH7t
b aBy
Vaccination Challenge
G No. of | Dose Dose BA3E?
Isolate ST |Age () ducks | (CFU) Route | ST |Age @ (CFU) Route
1 |Non-vaccinated| D.W | 2/8 7 - -
2 1x10° |Aerosol| 1 | 28 | 1x10° | IM A ALO
DI4-RDA-92 | 1 | 28 | 7 st e
3 1x10° | Oral RIS
S s Ebs
4 |Non-vaccinated| DW | 2/8 7 - - « PI (protective
7 1x107 |Aerosol| 2 | 28 | 1x10° | M index)
D14-RDA-8 2 2/8 7
8 1x10" | Oral
2. Protective index (PI] = [E-E.m_u:urtalit',r in non-vaccinates - % mortality in %100
vaccinates) % martality in non-vaccinates
() 234y
138 JF54=94 WolasHrl A7
Group CFU | Age (days)| Route M O{J/‘: )] = PI Pericarditis | Perihepatitis
Non-vaccinated | DW - 5/7 (71.4) - 0/2 0/2
D15-RDA-92 10° 2/8 Aerosol | 3/7 (42.8) 40.0 1/4 0/4
D15-RDA-92 10° Oral 2/7 (285) 60.0 2/5 0/5
28 HE4=1 WolasHrl Ad7]
Group CFU |Age (days)| Route M O{J/:’ )] L PI Pericarditis | Perihepatitis
Non-vaccinated | DW - 7/7 (100) - - -
D14-RDA-8 107 2/8 Aerosol | 4/7 (57.1) 42.8 0/3 0/3
D14-RDA-8 107 Oral 7/7 (0) 100 /7 0/7
AEH2E ojas 37 23 189 28 2% SFHFNA 2o 52 Wojis s Bt
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3 Haras: AY
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b 24
Vaccination Challenge
G No. of | Dose Dose B7rEE?
Isolate ST |Age @ ducks | (CFU) Route| ST |Age(d) (CFU) Route
1 |Non-vaccinated| D.W | 2/8 7 - -
2 |D15-RDA-92 1x10° 1 28 1x10° | IM
1 2/8 7 | Oral e
3 |D1I5-RDA-92 1x10 H AR
4 |Non-vaccnated| D.W 2/8 7 - - NG
on—vaccina . % . B
5 L1 -
erosol| 2 28 1x10° | IM index)
7 |DI4-RDA-8| 2 2/8 7 1x107 |Aeosd
8 1x10° |/Oral
9 1x10°
Protective index (PI) = (% mortality in non-vaccinates - % mortality in
a. Protective index = vaccinates) " — _ ¥ 100
martality in non-vaccinates
() 234
18 HAAFasE NP4 ]
Group CFU |Age (days)| Route Mo(rg/.:)lity PI Pericarditis | Perihepatitis
Non-vaccinated | DW N 5/7 (71.4) - 0/2 0/2
D15-RDA-92 107 2/8 Oral 4/7 (57.1) 19.9 0/3 0/3
D15-RDA-92 108 Oral 2/7 (285) 60.0 2/5 0/5
28 HAAFasE ANF4H4]
Group CFU |Age (days)| Route M O{J/:’)"ty PI Pericarditis | Perihepatitis
Non-vaccinated | DW - 7/7 (100) - - -
D14-RDA-8 | 1x10° 4/7 42.8 0/3 0/3
D14-RDA-8 | 1x10’ 5/7 285 0/3 0/3
5 Aerosol
D14-RDA-8 1x10 0/7 100 0/7 0/7
D14-RDA-8 | 1x10’ 0/7 100 0/7 0/7
DI4-RDA-8 | 1x10° 2/8 9/12 (75) | 181 1/3 1/3
D14-RDA-8 | 1x10° 5/12 (416) | 546 1/7 1/7
D14-RDA-8 | 1x107 Oral 0/12 (0) 100 1/12 0/12
D14-RDA-8 1x108 0/7 (0) 100 0/7 0/7
D14-RDA-8 | 1x10° 0/7 (0) 100 2/7 2/7
HAirfass AEZEF 18 1x10%0A4 60.0% Wolass B 289 49 1x107HA
100% ¥ojass Ble 479 s2E ddmAle Haf a5 E(ldose)Z A8




Vaccination Challenge

G No. of| Dose Dose ] 7} g} =2
Isolate ST |Age d ducks | (CFU) Route | ST |Age (d) (CFU) Route

1 |Non-vaccinated| D.W | 2/8 12 - - 2 28 1x10° M - Ii] }\t% !
- « Ol AFZE A
2 |Non-vaccinated DW | 2/8 | 12 - - 1 28 | 1x10° | IM N o
= B g = S Ding i
3 | DI4-RDA-8 | 2 2/8 12 |1x10"| Oral 2 28 mof IM | P (otective
4 | DI4-RDA-8 | 2 2/8 9 [1x10"| Oral 1 28 1x10° | IM index)

5. Protective index (Pl) = (% mortality in non-vaccinates - % mortality in %100

inates ity i i
Vacainates] o ortality in non-vaccinates

Group CFU | Route | Challenge | Mortality (%) PI  |Pericarditis|Perihepatitis
Non-vaccinated | DW s 12/12 (100) - - -
D14-RDA-8 10’ Oral 5/9 (55.6) 44.4 3/4 3/4
Non-vaccinated | DW 92 11/12 (91.6) - 1/1 1/1
D14-RDA-8 10’ 0/12 (0) 100 2/12 0/12

D14-RDA-8& 1x107e.2 wA3 & 183 28-S 717 challenge 3+ 23 28] sy
10096, 18l s A 44.4%°] W gs

3 WA FRF HAET o A
DR EETERIE RERE R E R

(1) BAEEo)dA etdd FrAA T3

Ak WA F 14

[e]]
=
CEEIESLEREET

Vaccination

i o)} L
= Isolate Serotype | Age (d) I(\lll(;'ckosf (1():;‘55) Route 87T
1 |Non-vaccinated D.W - -
2 | DI5-RDA-92 ) 1(1x10% - HALS
3 | DI5-RDA-92 28 10 10(1 x 10°) s AT
4 | DI4-RDA-8 1(1x 107) Oral « §obd
5 | D14-RDA-8 2 10(1 x 10%) Z 28
6 | DI4-RDA-8 100(1 x 10”)
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(2) EXJ

(2]l M el kg 7E A

7h 1%‘ tHdH 7t At
CFU (dose) Clinical signs Mortality |Body weight (g, 4w)
Non-vaccinated D.W 0/10 0/10 1967.9+128.9
D15-RDA-92 1 (1x10%) 0/10 0/10 2015.7£60.9
D15-RDA-92 10 (1x10”) 0/10 0/10 1976.6+183.2
CFU Gross lesions?® Microscopic lesions”
(dose) Heart Liver Brain Heart Liver | Spleen BF°
Non-vaccinated D.W 0/10 0/10 0/10 0/10 0/10 0/10 0/10
D15-RDA-92 1 (1x10% 0/10 0/10 0/10 0/10 0/10 0/10 0/10
D15-RDA-92 |10 (1x10")| 0/10 0/10 0/10 0/10 0/10 0/10 0/10

a. Gross lesions; pericarditis, perihepatitis

b. Microscopic lesions; meningitis, pericarditis, perihepatitis, depletion of lymphocyte

c. BF; Bursa of Fabricius

(b 28 47t 2

CFU (dose) Clinical signs Mortality Body weight (g, 3w)
Non-vaccinated D.W 0/10 0/10 1449.0+99.6
D14-RDA-8 1 (1x107) 0/10 0/10 1489.5+118.1
D14-RDA-8 10 (1x10%) 0/10 0/10 1459.5+113.6
D14-RDA-8 100 (1x10%) 0/10 0/10 1515.3+90.6
Gross lesions? Microscopic lesions®”
CFU (dose)
Heart Liver Brain Heart Liver Spleen BF°
Non-vaccinated D.W 0/10 0/10 0/10 0/10 0/10 0/10 0/10
D14-RDA-8 1 (1x107) 0/10 0/10 0/10 0/10 0/10 0/10 0/10
DI14-RDA-8 | 10 (1x10% 0/10 0/10 0/10 0/10 0/10 0/10 0/10
D14-RDA-8 | 100 (1x10") | 0/10 0/10 0/10 0/10 0/10 0/10 0/10

a. Gross lesions; pericarditis, perihepatitis

b. Microscopic lesions; meningitis, pericarditis, perihepatitis, depletion of lymphocyte

c. BF; Bursa of Fabricius

A7 w2 etk 19
291 Aol7k glgith 28] WAL
ol A 193 29

e}
e

2,844 1, 10 % 100 dose®

O

#2E A3
229 WA F AFZAAY NS
FRF 149 Fo RA%] Sogn




RA
challenge

Non-

vaccinated

Vaccinated
(51,1
dose)

Vaccinated

(S2, 1 dose)

19 2 239 k&4 H7F a3

RA
challen

MNon-
vaccinat
ed

Vaccina
ted
(51,

1 dose)

Vaccina
ted
(52,

1 dose)

X100

19 2 29 ¢tdA H71 =499



2. AvlAet AMA NAE 25/ L g ZTeaP TF
7h et AW AJAE S5t
D AlASE 585 E U WolasH ot
13 % 28 SFAWAY AAE AL 8 WA BHHE W RBS Brskth 2
F WA FRF 1 dose(SI @ 1x10% S2 @ 1x10) & 71& o2 11, 15, 51, 55 v &2 &3s}
of 7 g WAL ANHT FAAFG EFRAY Pol xS wwaart
7hH EFAWA v & Al g
(1) 23
Vaccine Challenge
G Strain®
(CFU/dose) e No | Route S | L i Route| ¥ 7} 3+ &>
(days) type | (days) /dose B
1 Non-vaccinated
2 S1 (1x10%
3 S2 (1x107) .
S1 (1x10%) S1 1x10°
4 S2 (5x107)
5 S2 (1x107) A S
S1 (5x10%) ; SR
6 S2 (5x10) 92/8 12 Oral 29 M | b
(ImL) (Iml) B .
7 DW " (HdEleB
index)
8 S2 (1x107)
9 S2 (1x107) 5
S1 (1x10°) 52 110
10 S2 (5x107)
11 o | S2 (1x107)
S1 (5x10°) 7
12 S2 (5x10")
a. S1 (D1I5-RDA-92), S2 (D14-RDA-8)
b. PI (protective index)
Protective index (PI) = (% mortality in non-vaccinates - % mortality in %100

vaccinates)

% mortality in non-vaccinates
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(2) 24+

G Vaccine Challenge|Mortality (%)| PI (%) |[Clinical signs|Pericarditis|Perihepatitis

1 | Non-vaccinated 10/12 (83.3) - 1/2 2/2 0/2

2 S1 (1) 6/12 (50.0) 40.0 0/6 1/6 1/6

3 S1+S2 (1+1) . 4/12 (33.3) 60.0 0/8 1/8 1/8

4 S1+S2 (1+5) 51 3/12 (25.0) 70.0 1/9 3/9 1/9

5 S1+52 (5+1) 3/12 (25.0) 70.0 1/9 4/9 1/9

6 S1+52 (5+5) 4/12 (33.3) 60.0 0/8 1/8 1/8

7 | Non-vaccinated 12/12 (100) - - -

8 S2 (1) 0/12 (0) 100 0/12 0/12 0/12

9 S1+S2 (1+1) 1/12 (8.3) 91.7 0/11 0/11 0/11

10 | S1+S2 (1+5) > 0/12 (0) 100 0/12 2/12 1/12

11 S1+S82 (5+1) 0/12 (0) 100 0/12 1/12 0/12

12 | S1+S2 (5+5) 2/12 (16.6) 834 0/10 1/10 0/10

ARl E AFAH 182 d50] 40%9] Wolel Bl vk E3E 4 15 BEFolA 60~7
0%z Wolxsel AeS Hlsteleh 13 £FM4 4789 Foi e oMol 47
§ 2% o7l gt 299 A4 wEol 100% PSS WAL EFLFANE ol §
a7l 83-100%9) Mol EE Btk EEWA 1E k] o)A Aol Al wap,
=9 4725 2F 19l el 60~70%, 2@l el 83~100% Woless Ko Ha w9
o WogRE 7N F A= 1l HES G v &R Al

) AAE wolEs W7t
(1) A3y
Strai Vaccine Challenge
G (CFUr/ac;(r)lse) fye;z ((ﬁiz) No | Route f;;(e) (é:ies) /((:ll(jge Route | 3713%"
1 S1 29 | 1x10°
Non-vaccinated S1 . f} iti}\}

2 o - Oral S2 29 IXIO‘ M ;—722\_73

3 AR5 DA - (ImL) Sl 29 1x10° | (mb |, PI_ (protective

4 AAE s2 | 29 | 1x10° index)
a. S1 (D15-RDA-92), S2 (D14-RDA-8)
b. PI (protective index)
Protective index (1) = (% mortality in non-vaccinates - % martality in %100

vaccinates)

% maortality in non-vaccinates
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(2) 23843
G Vaccine Challenge [Mortality (%)| PI (%) Csl;gllfsal Pericarditis |Perihepatitis
1 Non-vaccinated
S1
2 |EFAWMA AAF
3 Non-vaccinated
S2
4 |ERAND NAE
2) AAE BAEE o A @7
Egauae] AAFA Bhal 1, 10, 100dose= HEF F by e Bk
h AEuy
G Dose CFU A+ A= No. i i
N Negative DW
A&
1 1 10°+107 SRS
2/8 Oral 20 A=
2 10 10°+10° . Solm
EREE
3 100 10"+10°
SLEE
G CFU (S1+S2) Clinical signs Mortality Body weight (g, 3w)
Non-vaccinated D.W 0/30 0/30 1484.3+95.3
1 10°+10" 0/30 0/30 1493.2+1235
10 107+10" 0/30 0/30 1467.2+180.3
100 10'%+10° 0/30 0/30 1495.5+101.6
G CFU Gross lesions? Microscopic lesions®
(51+52) Heart Liver Brain Heart Liver Spleen BF¢
Non-vaccinated D.W 0/30 0/30 0/15 0/15 0/15 0/15 0/15
1 10%+107 0/30 0/30 0/15 0/15 0/15 0/15 0/15
10 10%+10° 0/30 0/30 0/15 0/15 0/15 0/15 0/15
100 10'9+10° 0/30 0/30 0/15 0/15 0/15 0/15 0/15

a. Gross lesions; pericarditis, perihepatitis

b. Microscopic lesions; meningitis, pericarditis, perihepatitis, depletion of lymphocyte
c. BF; Bursa of Fabricius
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=2 1, 10 3 100 dose® At 149 EQ H&3 A3 A4

ot
o
)
=
5
>
4

WS Elg 23 1, 10 2 100 doseM A LF oA et 9 WMo

é e QELAE=Y :‘1}
HAZE dZE =] eFekom 3FHEHe AFTFE4A43 1, 10 2 100 dose WA TLFoNA] WS 514
e Ed §oA9 Aok ATk 25 WAL AFD F 142 Fol Fao] ferpuz
Z 3 ] o -
AT

RA
Challenge

Non-
vaccinated

Vaccinated
(1dose)

Vaccinated
(10 dose)

Vaccinated
(100 dose)
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BF

Heart

RA
Challenge

Non-
vaccinated

Vaccinated
(1 dose)

Vaccinated
(10 dose)

Vaccinated
(100 dose)

3) WAfES B}
£G4 1dose® M4 F F WARES BhE AN
h aguy
Vaccine
Strain
G Sero Age 5 7} 5 =
(CFU/dose) & No Route
type (days)
1 Non-vaccinated S1 " " Oral | serum antibody
9 S A A E 99 (ImL) | IgA: trachea, duodenum

a. S1(D15-RDA-92), S2(D14-RDA-8)
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EEEEE

(1) serum antibody

MAT titer

3 sessssssessssssssssssssssssssssssesssesssesssssssssssssaannas Protective antibody titer
(RAKilled vaccine)

MAT titer (Log2)
o

0 - w T w
Serotypel Serotype2

EiAl T gerumol A FAFAS5S Hrls7] 98] microplate agglutination test® & %3}
AZVE B7AE AR, 80% oo W&ok Esta 2X(E&s WAl el 9l protective

olaL =

fl

antibody titer)e]3te] G71= &2t o= AHolA FF o3t A NS

el
=
Ae}7} facultative intracellular bacteria®l < st FFEgAHES o Zox dAvkd
= o >~ [e] o] S 37 =] = 3 S
ooSAY erAude s AUue e FEd Aoldn dua 587 % 437 AU
=~ O 3% =]
lgA $%< A7te g
(2) IgA
Trachea (S1) Duodenum (S1)
1.80 - 1.40
1.60 - M 120 | *
_ ldo 100 |
£ 1.20 z
S 1.00 - S 0.80 1
&) ¢
= 0.80 T Non-vaccinated = 0.60 - Non-vaccinated
2 o060 - 8
o ™ W Vaccinated C 040 | B Vaccinated
0.40
0.20 _ . 0.20 1 T
0.00 ——— T 0.00 = ﬁ .
2 8 29 2 8 29
Days of age Days of age
3 19 A5 B7F UgA)
Trachea (S2) Duodenum (S2)
1.80 1.40
1.60 - * *
1.20 -
1.40
£ 120 g 1007
§ 1.00 - § 0.80
T 0380 - -acci < 0.60 - racci
= _ Non-vaccinated =" Non-vaccinated
o 0.60 - W Vaccinated C o040 B Vaccinated
0.40
020 - _ 020 1 -
0.00 = 0.00 I - —
2 8 29 2 8 29
Days of age Days of age

EFMA 238 WoHES Bt (IgA)



o}L
rol

a3 257

P!
b

37] et

ol

Ztm Al & trachea ¥ duodenumoll 4] mucosal [gAES =
A WAE A S el vlE ARl s FRlsk At

l

g, e ae gua AAE S4AT
%o WAFnFe S4L solay] g8 AgEA, Asetd SguA AN BAE

glycerol StOCkE BAPel| HE3sto] 37C 5% C02 incubatorol| /] 36h wjFslgtl wdEZ =
£ AF sk Tryptic soy broth 7mLell ¥ § 190rpm shaking inbatorell 4] 15h 8l <3} t}.
(OD : 0.4~05, CFU : 1x10%/mL) Tryptic soy broth 30mL¢] OD:0.4<] 300ul. HF3FA
37C, 190rpm, shaking incubatorol]A] 24h &<t ¥i3tH 2h wit} ODFL, w5 =S4

EUIEY

SR EE!

1.80
R?= 0.903(D15-RDA-92)
1.60 -
1.40 -
120 | R?= 0.927(D14-RDA-8)
_ 100 -
£ —+—D15-RDA-92
f=4
2 080 -=-D14-RDA-8
g — M# (D15-RDA-02)
0.60 — M3 (D14-RDA-8)
0.40 |
0.20 -
0.00 | . ‘ ‘ . . . ‘ ‘ ‘
oh 2h 4h 6h 8h 10h 12h 14h 16h 18h 20h 22h 24h
-0.20

Time (h)

Growth curve (OD)
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Log CFU

12.00

11.50

11.00

10.50

10.00

9.50

9.00

8.50

8.00

7.50

7.00

RZ=0.749((D15-RDA-92)

R?=0.639(D14-RDA-8)

——D15-RDA-92
-8-D14-RDA-8

— M# (D15-RDA-92)
— M¥ (D14-RDA-8)

2h 4h 6h 8h 10h 12h 14h 16h 18h 20h 22h 24h
Time (h)

Growth curve (LogCFU/mL)

0OD590 CFU/mL
Time (h) D15-RDA-92 D14-RDA-8 D15-RDA-92 D14-RDA-8
0 0.01 0.00 7.59 7.45
2 0.03 0.01 8.22 7.78
4 0.16 0.04 9.02 8.59
6 0.48 0.22 9.55 9.46
8 0.70 0.43 9.95 9.95
10 0.88 0.66 10.13 10.11
12 1.08 0.74 10.15 10.20
14 1.15 0.82 10.33 10.27
16 1.16 0.90 10.33 10.28
18 1.20 0.95 10.37 10.26
20 1.27 0.99 10.44 10.28
22 1.30 1.02 10.52 10.30
24 1.36 1.04 10.49 10.29
2% WalFe gis) dAAgIAS A A9 19, 28 BT 10~12hel] wiY peak FE<]
1x10"/mLel =23 gl},
2) BststA 54 4
Astetd 54 A4S 93sle] API 20NE KitE o] &3l #4351 Catalase % Oxidase test

g Sy

_39_



Isolate

NO3 | TRP GLU | ADH | URE ESC GEL PN GLU | ARA | MNE | MAN | NAG | MAL | GNT | CAP ADI MLT m PAC 2};:1 C:::l
PG

D15-M
R-92-1

D14-R
DA-8

(

APl 3843} 183 28 W5 urease, oxidasse, catalaseo] AWt A4S el A

3) NG H7}

2% MAFo] tis] Sensi-Discs (BD BBL)E AF8-3to] &dAAl #4444 HAALE 2AAI$ A3
Aminoglycoside Al A Ao Aol o} Gentamicin, Streptomycin®] EF 743 HAS HA

3L ciprofloxacindl] WA= Rtk 1 9 &A= i 3Hdol AT

B2 D15-RDA-92 D14-RDA-8
n o o
No | A EFF AH A (mm) AA| i (mm)

Aminoglycozide]

1 Gentamicin (GM) 0 - 0 -

2 Streptomycin (S) 0 - 0 -
Carbapenem®|

3 |imipenem (1PM) | 33 I 40 | -
Cephalosporin |

4 | Cephalothin (CF) | 37 - ] a5 e
Chloramphenicol #]

5 | Chloramphenicol (C) | 25 | + I 27 | +
Macrolided]

5 | Erythromycin (E) | 27 T 30 e
Monobactam™]

7 |Aztreonam (ATM) | 28 | + ] 32 [ -
Quinolon#]

8 | Ciprofloxacin (CIP) | 10 - ] 10 | -
Penicillin #]

° Clawalanic. ic:id (AmC) sl v 32 *
Sulfa#]

10 |Sulfisoxazole (G) | 22 + 23 -
Teracycline#]

11 Doxycycline (D) 21 + 2E +
12 Tetracycline (TE) 16 + 22 +
mE7E
++: 7Ft Zrpd o] Q1 &(S), +: 55 =9 A del a0, - : Mg d o] AS(R), ++: A g 48
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oh o QAR dREE Z2adeh dF
D o8 AREAE AF agEE Zadeh T3
7h) el Rel Wame g ) Abe BA (v 5)
9 (W, Avthel 3% e dettdFe] Qe dy BATRIRe TE
of A4S Yor ofF BAstel Ful Aol RA £ - wPae] | AR Wi =
29e ARste el Wast,

el

EXTRI RELEE]

Vaccination Program for Commercial Ducklings

Age Vaccine Route Type
r a
day ol iemaralla anatipasiifor 21 Ve vaccine

I jay old Rismerella anatipestifer Aerosal Live vaccine® |
1 |
| 10-14 days R anatipestifer Dirinking water Live vaccine® I
|

I Jwk R anatipastifer SC Bacterin® I

a. A live, avirulent vaccine consisting of the 3 major serotypes (1, 2, and 5) of R anatipestifer

b. A formalin-inactivated cell suspension of the 3 major serotypes (1, 2, and 5) of I
anatipestifer is recommended for preventive immunization on farms where the disease is
endemic or epidemic. Ducklings should not be vaccinated within 21 days of slaughter

A5 AN A B 25 o boostingS FoZA EF3HA 77t
Aol ©

s 4 7]
o] Yojuhz FAe] BS 3FY B WAL FFo

Vaccination Program for Duck Breeders

Age Vaccine Route Type
L a
I 1 gay okl Remarella anatipesiifer Agrosol Live vaccine? I
(I . I
| 10-14 days R anatipostifar Drinkang wates Live vaccine® |
| |
I 3wk R anatipestifer SC Bacterin® i
e |
4wk Duck viral hepatitis sSC Live vaccine® (Type 1)
4wk Duck viral enteritis SC Livee vaccinec
—-----------------------------------l
|
| 10 and 20 R anatipesiifer SC Bacterin® I
i i
T .l
10 and 20 wk Duck viral hepatitis SC Killed virus vaccine
(Type 1)

a. A live, avirulent vaccine consisting of the 3 major serotypes (1, 2 and 5) of I anatipestifer

b. A formalin-inactivated cell suspension of the 3 major serotypes (1, 2, and 5) of I
anatipestifer. Bacterins and killed virus vaccines are administered SC in the neck

c. A modified live virus vaccine of chick embryo origin

d. White Pekin breeder ducks normally start egg production at 24weeks of age. Egg production
can be accelerated or delayed and breeder vaccination should be completed before the onset of
egg production to optimize the passage of parental immunity to the progeny
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100.0 -

90.0 -
80.0 |
T 70.0 -
T 60.0 -
E;’ 500 | 436 =
g 200 - M Positive rate
£ X
e 30,0 4
18.8
20.0
100 1 9.0
00 - —
Pharynx Liver/ Brain Joint Total
Pharynx Liver/ Brain Joint Total (%)*
No. of examined farms 156 177 16 177
No. of positive farms 68 16 3 82
Positive rate (%) 43.6 9.0 18.8 46.3
@ a. Farms were considered one positive case if RA was isolated at least among pharynx, liver, brain, or joint.

I Fo¥ % $809%s A A RxAY
g

2) T8 %

Teg oA grEet AAbA} 12578 o] ol M= 40%0]de] =2 FHES BloH
53], gvlde} el o3 ddd WRsA RAsAY. T §4719 2-8F "l
HAAL A, F8, SAE FaR dEEds dod ¢ vk 810778 ool = B A
0% IS 4o dEdN FHudor 3 FASI Ages At

100.0
90.0 -
8001 o i
i 1 1 ]
700 - ] - : i
R i s63 | P 600
T 600 - i 543 53.8 = i |
I
£ s00 - i ; i | 463
" i
§ ! ! 400 i ] W Positive rate
5 400 4 333 | | i |
-4
30.0 - i ! H !
20.0 i ! i !
200 - ! i I i
) I ]
100 - I ; i i :
1 1 [l ]
00 - 1 ' . . t 4 - ; 1
[
<lw 1w i 2w 3w 4-6w i:z-sowi 31-50w  >51w E Total
<lw 1w 2w 3w 4-bw 12-30w 31-50w >5lw Total (%)
Mo. of examined farms 20 36 35 26 32 10 2 10 177
Mo. of positive farms 4 12 19 14 18 4 5 6 a2
Positive rate (%) 20.0 333 54.3 53.8 56.3 40.0 62.5 60.0 46.3

T Fo¥ 2 $809%s Avas FY REAY
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o 13 o 1
. 2/25 8%
10"°ELDs, 10/15 67%
10*°ELDsx o . 11/15 73%
§ . 2] ol &l 4.3 r
10°°ELDs, 19% 5% % 107EIDs 15/15 100%
10*°ELDs, 15/15 100%
10°°ELDso 15/15 100%

10°ELDso ool M= B3 100% o4kl wofgo] #elslont 10*ELDy olstdll e
o]0l 73% olat® 7HAdtE Ao ® YEht HAWdeke 10°ELDs o Ytk

2) 28 33 WAFe HAWg YA
Aol W Fk HATES dolry] fste] 1d#He] oo WMAHFTES GeElste] &2
2 FAFea 2d 38 AEF< AP04203F S 10YELDxp o % &% 2L S FAHEFY
Be gyt FAHEs ] wolss gl
2 2AREAZ TARELRA A AXANT/TARET (L&)
294 394 49 59
=5 15/15(0%) 12/15(20%) 11/15(27%) 9/15(40%)
7 14/15(7%) 13/15(13%) 10/15(33%) 8/15(47%)
10ELDeg =5 13/15(13%) 11/15(27%) 6/15(60%) 6/15(60%)
‘ 73T 13/15(13%) 9/15(40%) 4/15(73%) 5/15(67%)
. = 12/15(20%) 1/15(93%) 0/15(100%) 0/15(100%)
‘ 73T 13/15(13%) 2/15(87%) 1/15(93%) 0/15(100%)
16YELDo, =5 9/15(40%) 0/15(100%) 0/15(100%) 0/15(100%)
‘ 7 8/15(47%) 0/15(100%) 0/15(100%) 0/15(100%)

gz vus) % 9 10“ELDpo 2 HEF 1gdAe wae ang #3d F o
A O FEURINE 2N 33 %
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THHATAH )] 3 A] 7+ ZAHEAZ | Seed JF%F | vlo]H 2 S3k | nlo]]~ sk
: A Ef o} ﬂ 10°°ELDsy/ml
4.3

107 ELDs ACF 10”"ELDsy/ml

33 74] F’H o]’ ‘?Tzﬂ ].O%%ELDSO/ ml

g1 s AC route | 107 FLDw ACF <10"ELDy/m]

-e b (0.1ml) 10 ELD AEot £A 10""ELDso/ml

0 ACF <10"ELDs¢/ml

13 A Elob Al 10°>"ELDsy/ml

107 ELDs0 ACF <10"ELDsy/ml
Allantoic fluid& 3 3h= W2 7157‘@ AgjotE frAste] AAwE] § Hg FF Ao H
) AurA o g o ulolg s ko] FlE Ut AlEjolE FAlste] YRR T HI A
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TARETYLH Hll F A ZH THRTHE Seed T vpo] g 2 oF
g0 el AC route 10*°ELDsy/ml
= 0 5.9
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A 7} 30 .
912 4871 AC route 107ELDs/0. 1l 10°ELDsy/ml
=° Yolk sac route 10°°ELDsy/ml
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THHTAE | TRHTAEZ | Seed HFTF Hl F A 7+ ulo] gl 2 HF H] 51
A8 A 7F 10°°ELDsy/ml .
84 10*" ELDso | - 2/ flEHOE SArel &
72X 2F 10°YELDg/ml | *F 40%
AC route 48X 7+ 10°*ELDso/ml
(0.1ml) , 72X 7 10°'ELDxy/ml
g 10* ELDso -
964 7F 10°"ELDsy/ml
1204] 7+ 10°*ELDsy/ml
U= HEF Al HE 48A17F = A Al AlEole] HALEo] =& Holom, 1143 H
Al = Ao} HALZE ALl wAEHA] gkkt). 88U nlolHAE HFTFo] 48417 vl Y=
o] 714 =& nfol 2~ geFo] ERIFHQITE 11YHel nlold2E HE Al A

=z
A
HZFol Hl&] wlolejart 77 WA E2lE AT o] & AstelE E7ky 33
@ Z33lo] 8d# ol Eao AC route® 10°°ELDsy/0.1ml

FAE BF volex £RuES Fi FAS A Aoz AR

. e 27k ERANMA FAAE 7% FY L AR
) BAAZE REAE WA vrolg s 97t B

X

b WA FAAZXR HIAR

gelatin mixture) 2} SorPGG(sorbitol phosphate glutamate gelatin mixture)&

T2 AFE-¥+= TPGG(trehalose phosphate glutamate
o] &3 sAUXx

sho] Az WA W@25m)E 10005802 7ty 5 4 o vlo|g 2 FES ulustglc). bf
ol#{ 2 e 8UH | SPF T ool HEste] 77 HAIE S st At on, HE 24

AlZE ool HAREE A A A Al9] st

FAAx A duokFd E¢F (10005, 2.5 ml/*H) S
ARG A ) ¥ nlole] 2~ 3F(per dose) o ulo] g 2 gF
AR T and 1a | eandsa | et | (per dose)
20% 10°°ELDso 10**ELDso - 10**ELDsy
SorPGG 20% 10°°ELDso - 40% >10"ELDsy
20% - 10**ELDso 40% 10**ELDs
20% 10°°ELDx 10**ELDso - 10*'ELDs
TPGG 20% 10°°ELDso - 40% 10"ELDsy
20% - 10*°ELDso 40% 10"ELDs
SANRNZX HIAR TPGGE AH&sto] Az wAle] niole]x 3R T SorPGGE AHES
of Az MAle wiolejx FheFo] o T #Aglol Fow 7} el HAa
A o] ddS FRIstATt. SorPGGE 47 % HIAR sto] sZAAxNNS A9 S
o, vieleix o] AAZR F £ 10YELDpE = #asts AS 98 4 At
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Foreign odor

Foreign
substance

Tests
Sediment

Turbidity

Color

2 Ag 23
Group
: Normal or negative

T315DHO01
T315DH02
T315DHO03

*

s

=)

H

R

(D A

A 1-11-20-020) wat

H
fa

Q]
=

StA A TI7HEAA 7=

oA WAoo 2 HE 5mm Holx $IA o HAE AL

—

Vacuum test

gE A

2) A& 2

Group
T315DHO01
T315DH02

T315DH03
: Recognized electric discharge

*

ool

H
Ho
o}

—_—

o) F20

gt

=0

H

3

(1) Al

AR 1-11-20-03¢] bt

H
fa

Q]
=

S .

o

8

=
=

=

WEEA A A 0] F7hH A7)0

bol male] pH

°©

[€)

Q.

o
2) A& 23

=

=

87

=

7]
pH =

Z

B

fite)

0
o

el
=

6.0~8.0 ®el ol <

o] pH+=

pH
7.34
7.27
7.26
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Group
T315DHO01
T315DH02
T315DHO03




) TFEAY

(1) A1
zh WAl R SEEOdE AETAAAY UHEAVIEY] WA EH 1-11-20-04° whet
Karl-Fischer method® wWAle] &FEE FAsto] A A2 5 HAuAE Aoz AA

sl

@ A8 A%

RE Wi FHEst AHV1FE 6% o5 HAse

Group Moisture content
T315DH01 4.53%
T315DH02 4.76%
T315DH03 5.12%

b WAl iR s okE AESFAAAL H7HEA7IEY] dWAEH 1-11-20-069] whek
378 olAe] wlAle]  thdte] nutrient agar(NA), nutrient broth(NB), fluid thioglycollate

medium(Thio)ell Z+z} 2709 Al @ el FFsko] 22T 37Col A 747F widstHA Fate] &
el g pAAA

2) A& A3

TE WA ojud Ao L& QAE A ek}

22T 37T

Group NA NB i NA NB i
T315DHOI1 - - - - - -
T315DH02 - - - - - -
T315DH03 - - - - -

* No growth of any bacteria

(D) A1d T
7t ] MR SEE

(2) A& A}
EE Walel A PCR AWl A 464bpdl] & F4bEo] #2H A ko).
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: No amplicon was identified at 464bp

*

AP A

FAIE W 1-11-20-08¢ what

A

AA e #ARAA %

Sk A
|

A

2) AN At

Viable count test

Salmonella test

Group
T315DHO1
T315DH02
T315DH03

. No growth of any bacteria

*
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(1) Al
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Fe 107] o]l 9~

A1 3]

Hrs 3
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Fal S 35he
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o g el 27 02 mLA A%
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2) AN At
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Extraneous virus detection
Group Gross lesions
Hemagglutination - -
Embryo Chorioallantois
T315DHO01 _* _xx e
T315DH02 - = e
T315DHO03 - = —

*: Hemagglutination was not detected.
*: Embryonic gross lesion was not observed.

seokok

3) HAFAAE] <l
7h kA

(D A1 8

VS

i)

2 ETA

> Pock or other gross lesion was not observed in chorioallantoic membrane.

7 WA Wz 9w wele sy el FaEdel i 1~39% o8l 4melE Aol 10
Fele 522, 10k J8ts, 10vte e S8 JIste] AdTez, 10 F4HF o
202 stol, AYERA WA 1058E Ao whet AFSD thEsh gol 14Ut A
LT
(2) A1 A3
BE WAL HEF S ARV E)F HARE A flol B AAs AT
e ik f varsElion (No. of birds po(s?il;in;(c;ll\ls.l g(:;Sbirds examined)

M 0/10

T315DHO01 SC 0/10

DW 0/10

M 0/10

T315DH02 SC 0/10

DW 0/10

IM 0/10

T315DH03 SC 0/10

DW 0/10

Control 0/10

IM: intramuscular injection
SC: subcutaneous injection

DW: drinking water

— ESS) —




W) g5A9
(D A1 B
7t 3Lotz ol 315DHO1] thslo] ¢ miolejayd el Aol e 1~3¢% 28 &5
et 2 5ol A7 15EE AR met JFskic 3
94 Ul B85 (AP04203, 10 ElDso/bird) & 502 FAHZFs L, U HE 59 F
DHAV 189 ¥ 94 EFF(DRL-62, 10’ EIDs/bird) & &2

Challenge Survival rate
. Route of
Vaccine . ) . .
VBT Strain it st Day s il Percentage
dose / total®
DW 13/15" 87%
315DHO01 SC DHAV-1 i, 15/15 100%
DRL-62 107" ElIDs 5 dPV
IM 15/15" 100%
Non-vaccinated control 5/15 33.3%
DW 14/15° 93.3%
315DHO01 SC DHAV-3 y 15/15 100%
AP04203 10™ ElIDs 3 dPV
IM 15/15" 100%
Non-vaccinated control 6/15 40%

DW: drinking water

SC: subcutaneous injection

IM: intramuscular injection

dPV: days post vaccination

A: No. of birds alive/No. of birds examined

" p < 0.05, by the Fisher's exact test, compared to non-vaccinated control group
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d7hE AAstaat sk A9 BAANAAFME HABF A eQlE Tofop
7hH A EAGA A=
THFAA AT AEst] AR § s A

PG AAG Al wek Al 5 91(2016.07.04.)

WHID, RTNE

il [(FIFPALAT (YA FUT FHAR 1476-37, HEZLELE)
(&)
ME EEEUE paAEAR 2 (TE)

. EEEYYE AMMEAN S0 F2ELIC

2 7 ALG S CEES SEPH 18T EERSUE RaENAL HE 350
Mk RatAlE N&E =R

3. IO, SN HMANE S HHAN NUHHE O WA B,
BAMSUAS MA0 ENOM B HMAMNT ¥ HEW HHMY BEE
wHopoF BI04, JIEN AMBIE "EEEYUEE RAME 2B (=HELH®
B OA H2015-202)"0 D2k0F 8E RHSEUC @

SHSUEHAES

up 3 SR g HE T A
N Sl = ey i o{Rie
WER
Al B HE SR e [ | - B
P— r:ij':." SMUBR UTT (HRE W0, BEADEA L i 00
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J A4 37U 154, A 254, Al 358 4499
EoFE w6614, sEEFE ANAAAE 521(2016.07.04)[ZAAFE 1417l ¢
A

7hH Al
1) =378

e °]00 %

T & T °]00

A=A 010-8xxx-2xXX
T4 AAEE dFA F4HE S8 2xx-xx

TF AR

AbSar R 8,000
S a9 RE

L s 2 3y

% 5olA® | AEWA(T314DHOL) 14938 254 F

Lot No. T314DHO1
Al 55 8,0005
A B 1o U007
WA AE F | U W 9 Bg oue 04 adA AR AudAE 5
A7 gy | A7)

()]
AR ool W A B | oo

(2) NEsde] Abd 4% 2UE

h AE B

ool s AN E HFoH7] flstel, AFAAIAA A LA 22 AVl AoA L

7FAnlo] # 2~ (DHAV), Riemerellosis % Z1 ¥ye] AMtol thste] 33]o] AAHA EUEHHY S AA

sttt e gl 7k ulol 2l 2~ (DHAV), Riemerellosis PCRE E3to] gelslglom, 1 wlo] A+t
gelsty] 9lste] HEEE s

rulo

() Alg Az
ANFA7 @7k ntol 2] 2~(DHAV), Riemerellosisol]l thslo]= Ao 2 E2lxglom
oAM= tiaato] AERE Sl = AT

M
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Diseases
Group Time
DHAV Riemerellosis Etc.
20151015 - - _
°]00 &7 20160114 - - oA+ =
20160414 - - _

(@) AdEFe iy A
b A g
1929 2 80005 A@MA(TIUDHODS &9 2§ mepd 2802 FFata,
MAL Q&R AERS 5 APFHS THE HET 10059 mwsg

(b A7 23}

BAHZES W A= = AAFE 7158t S0 A3 14d7HA] dFF 27d= A
f

HAF HJol A FHAZE DA ow WA F o F ATt
Clinical signs(%)=*
Observation
Lot No. . Group s -
time Diarrhea | Anorexia Hs.fp.er.sen Death VaCCIIlf:ltIOIl
sitivity reaction
Vaccinated 0.0% 0.0% 0.0% 0.8% 0.0%
1 dPV
Non-vaccinated 0.0% 0.0% 0.0% 2.0% 0.0%
Vaccinated 0.0% 0.0% 0.0% 2.1% 0.0%
T314DHO1 7 dPV
Non-vaccinated 0.0% 0.0% 0.0% 3.0% 0.0%
Vaccinated 0.0% 0.0% 0.0% 2.4% 0.0%
14 dPV
Non-vaccinated 0.0% 0.0% 0.0% 4.0% 0.0%

dPV: days post vaccination
A AYEY Bde

kel 19 ool WA 15%

o

WA S oM, WA Al
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Test group (8000 ducks)
Lot No. Weeks of age -
No. of dead ducks#* Mortality (9% )**
1 168 2.10%
2 193 2.41%
3 208 2.60%
T314DHO01
4 219 2.74%
5 228 2.85%
Slaughter age 238 2.98%
Total 238 2.98%
WA AL
wx'r A WAL
B) ANEEFY] Z5AE
7hH A1y
A FWAS HES 5719 FAS NAS HAAEHA &2 ol 2w A vt

Live weight on Liveability Production
Criop slemziies e slaughter age(kg) R (%) index
Vaccinated" 43 3.6 1.77 97 458.8
Control” 42 34 1.79 949 429.2

FCR : feed conversion ratio

Production index :
2016.08.25.
2016.03.24.

1) 9454

2) JFU:

_64_
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R Han 5%
3 F Han
A=A 010-8xxx-3xXX
T Aebd s Foha d4W ddlZ 1xx—xx
% AR
AFS At B 30,0004
Tty A 2] vl 2]
-3 ol F Rzt 9
3 SolA g | AW AI(T314DH02) 193 ¥ &4 %
Lot No. T314DH02
R Al a5 12,0005
WA ARE F | 9 T g e AL 3 A A7 E AYdAE B3
w71 %y ¥ 7]
Ao s ol e A W ie‘z_:ji o8 wolH A 1k Wide] HFom HFshal A
= =]

(2) AAsde] AHd 2% EYUEE

7h A1 By

ool s AP AEHE BT flsto], AFAAIA #HALE 2] ] Aol A

b9 ulo]l 2 22 (DHAV), Riemerellosis 2 1 ¥}¢] Alatel] djsto] 33]o] A A RUEHHS

sttt e gl 7t ulol 2l ~(DHAV), Riemerellosis& PCRE £3to] gelstgow, 1 vl
= gty St witeE AAEEA

() A1gd At
A A3 28 7kdnlol 2] 2~ (DHAV), Riemerellosisol] t3dte]= 2402 delxglon,
o= didate] MAERE Z1E QAT

M

Sha

Diseases
Group Time
DHAV Riemerellosis Etc.
20151112 - - ot
Aan 53 20160225 - - -
20160519 - - -
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(3) AAEde dHd A
b A&
149el 2 12,000l M‘ﬂ1mﬁmmmm%-% 2 gl webd stz HJFea,
& FHE dET 10079 v aLskc.

ol
©,
W 0Lt
2
1}1
mio

=]
A}, A&, AE

o

BAHE F oY ANEE AANFE Sse] FAR A% UAAA 9F F z7ldE A
3 HAL WAl A HAbE BAEgon, MAdEd oF AFE4e ARF = gAY
. Clinical signs(%)#*
Lot No Observation Group I Vaceinati
’ time Diarrhea | Anorexia Yp.eltsen Death aCCIHfi ton
sitivity reaction
1 4PV Vaccinated 0.09%% 0.0% 0.0% 1.09%% 0.09%
Non-vaccinated 0.0% 0.0% 0.0% 1.0% 0.0%
Vaccinated 0.0% 0.0% 0.0% 2.6% 0.0%
T314DHO02 7 dPV -
Non-vaccinated 0.0% 0.0% 0.0% 2.0% 0.0%
14 dPV Vaccinated 0.0% 0.0% 0.0% 3.4% 0.0%
Non-vaccinated 0.0% 0.0% 0.0% 4.0% 0.0%
dPV: days post vaccination
e gEY wAs
4) ANEsde] AALE
(7h) Al
AguAel FFel AAEl WAL 93 HAs] Astel 18P el WA 15EE
FegER o Esy, FHU ANeS e

oA AT BAEd e, AL £

Test group ( 12,000 ducks)
Lot No. Weeks of age No. of dead ducks* Mortality (9)**
1 309 2.58%
2 413 3.44%
3 485 4.04%
T314DHO02
4 503 4.19%
5 523 4.36%
Slaughter age 538 4.48%
Total 538 4.48%

RS PN
w2 H AL

_66_




1o

A,

|

2

L3

Production
index

4421

430.6

Liveability
(%)

95.6

94.7

FCR

1.76

177

Live weight on
slaughter age(kg)

3.5

3.3

Slaughter age

43

41

Group

Vaccinated"

Control”

FCR

. feed conversion ratio

(Livability x Live Weight in kg) x 100/ (Age in Days x FCR)

Production index :

2016.09.22
1 2016.04.28.
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7 A &%
bl E AT BEAAE BTty flsto], Al@AA A HALE 2o Frel Aol QF
rdvte] 2] 2~ (DHAV), Riemerellosis 2 71 HFe] Alvtol] disto] 33]o] AAA EUHHS A
}91 . o7t nlo]l 2l 2~ (DHAV), Riemerellosis& PCRE E3to] gelstglom, 1 wlo] A+t
1st7] flste] el E AASHA

|

off

mlo

(b A% A
Al A3y e #zrgnto]l 2] 2~(DHAV), Riemerellosisel] thslo]= A4 o2 EQlyglom i
gol A= didato] JMAEE 1l
Diseases
Group Time
DHAV Riemerellosis Etc.

2015108 - - ot

v &% 20160107 - - S
20160407 - - -

() A4
WAHEST d HAALE = AT E 7158t gR1% A3 4A7HA] JFF 27)d e A
HAF Heol A #HAZE BAE o WA T o AAdTAde #EE 4 gl
) Clinical signs(%)*
Lot No Observatio Group - P
i n time Diarrhea | Anorexia Yp.eltsen Death accm?.tlon
sitivity reaction
L dpv Vaccinated 0.09% 0.0% 0.0% 1.99% 0.09%%
Non-vaccinated 0.0% 0.0%% 0.0% 3.0% 0.0%
Vaccinated 0.0% 0.0%% 0.0% 2.8% 0.0%
T314DHO03 7 dPV
Non-vaccinated 0.0% 0.0% 0.0% 4.0% 0.0%
4 4PV Vaccinated 0.0% 0.0% 0.0% 3.5% 0.0%
Non-vaccinated 0.0% 0.0% 0.0% 5.0% 0.0%

dPV: days post vaccination
W QAT SRS
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of mA= FFE syl fste] 1d@ e g WA 17%

o

E3h AN AAES HAAS An A A WSl AL BRI en, WA A9l
Fol ol@ WA B2 5 gdvh

Test group ( 30,000 ducks)
Lot No. Weeks of age No. of dead ducks#* Mortality (% )**
1 841 2.80%
2 1045 3.48%
T314DH03 3 1166 3.89%
4 1261 4.20%
5 1346 4.49%
Slaughter age 1420 4.73%
Total 1420 4.73%

A H AL
w2 HAFS

Live weight on Liveability Production
G sl e slaughter age(kg) Lo (%) index
Vaccinated" 43 35 1.78 95.3 435.8
Control” 43 34 1.80 94.2 413.8

FCR : feed conversion ratio

Production index : (Livability x Live Weight in kg) x 100/ (Age in Days x FCR)
1) 945< : 2016.08.18.

2) Y54 : 2016.03.17.
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B= HwOH Glucose
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Date of Production quantity
it 1o production Contents (per 1 dose) (200doses/bottle)
T3ITRAC RA Type 1(D15-RDA-92) weweseeeseens 10° CCU o]

03 2017. 08. 18. |RA Type 2(D14-RDA-8) «weereereeeseenes 10" CCU o] 221
E‘i x—" ........................................................................ Zg %]:
T317TRAC RA Type 1(D15-RDA-92) weeeseeeseees 10° CCU o]
04 2017. 08. 21. |RA Type 2(D14-RDA-8) «weereeeeeereeees 10" CCU o] 234
B3 ;q] ........................................................................ zé] 2F
TSITRAC RA Type 1(D15-RDA-92) -eeeeeeeeeeeee 10° CCU o)
05 2017. 08. 23. |RA Type 2(D14-RDA-8) «weereereeeseenes 10" CCU o] 267
E‘i ]—" ........................................................................ ;(é EO]:
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(1) =Ale] FA7t B}

(=1
[ =]

E
= 10
2 3 ;
Z 6
£
Z_=T__ 4
Z
=
T
1d fwk 12wk 18wk 24wk
g floc k] =g flock 2 flock3 =g flockd
1t vac 2nd vac 3rd vac

28 FAZF BrkE 96, 199, 559, 12549, 1859, 2457l U= 2074 4WE F
802 A= AFstel, THIFAANES AU 198 25HE F 55D Hit F 8 1o
g °f FAVEE s, o] & 125 F el va ghastdlov 1258 244 E F Wheste] 18
T 32 o] - 245 o= 8 loge ]’694 FAE FABAY. o=, el Fo A
7 w42 (P.R. Woolcock, 1991)0l 4 &<ld Foiole] o] WolE AF HALZFA7E 6 log:
oo BEAFATES & Adolvt. I AhFe] AAPA TN Z2 A7 sEE 7
of AR RAFAZEE Bof, tifE WAHGo] 2 o]Fo Hes AT F UMY

(2) B2ANA Foigetdze] Al dEE Hrt

. . Transfer
Egg collection(w) VN titer(logs) percentage(%)
breeder ducks® Progeny”
24 8.4 5.2 1

A  Number of the breeder ducks is 80
B : Number of the progeny(ld) is 30

3

E

A 2479 807t o] A7l F& ¢S HEste] d& Sui¥oly] 3049 FAE
3to] 1 AEES F2(Hamal et al,, 2006; Gharaibeh et al.,, 2008)°l whe&} Al4ksE 23}
Hg wAle] Aol A AYEES 11%YS FRIstAt).

fo I
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(3) EAo]8yaA o] wzkr] Bt

A Age(day) / Mean SN antibody titer(logs)
Group
1 5 10 15 20
Nonvaccinated 0 0 0 0 0
Vaccinated 6.3+1.61" 494258 3.4+2.28 2.21+1.81 0
A : Number of sample per group is 38
B : mean+SD

59 AR F 53 @HS At FAFANDE ARG
1%%%iﬁiaﬂwé%4&%10Wlﬂéﬁgizuﬁmﬁ}H@Wlﬂé%$ﬁH%ﬁ%
GA7E ol gl A

5
A7tsl ol Aztel WA $14) 29
FAAE hla, 186 e FaAs

;‘(1]0]6@6};(1]0]] 9] 3} b‘q_ltﬂo}a]'/] TAYE ol §
o] AJ & & AAsYY. 287td 1802 ZF A

(1221 3]
Challenge at 1d
Parameter N-con
P-con Vac
Survival rate(%6) 20/20 2/20(10) 20/20(100)
Mean SN antibody titer(logs)? 0 0 5.1

A : Serum antibody titer before challenge

(22X ]
Age(day) / Challenge
Parameter N-con 1 7 14
P-con Vac P-con Vac P-con Vac
Survival rate(%) 20/20 2/20(10) [32/32(100)| 0/20(0) R8/28(100) 1/10(10) [20/20(100)
Mean SN antibody titer(log2)?* 0 0 7.2 0 45 0 2.1
A @ Serum antibody titer before challenge
1AM & Sy ole] 19 20570 45 Fske] 100% Wl et ar, olwje] Syole] A
Fe 51 log 9 e #estart
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RfaS¥ @714 4d 9] AsAdol = M9I49_ 1360 FAA7F gld@ele] HAdAdd #osity= A&
B39 HYu et al, 2016). O\’/]E]ﬂﬂ Agle] Lipoproteings ZY3F3l )= M949_1556 % A}
AN HAAR Fo] =rheE Aol FAE A AS87_01735 A% nicotinamidase enzyme
< FYsta Jow gt WAy =& #HdAdo] Ao Aol FRIH AT (Zou et al,
2015, Wang et al., 2016).

o] VPITMA S Qo T FEsle] 187 3

Aol H&3k= ELISAE 7HEbete] R7hshqlar, Rizteel ol g ELISA

3-S #Hol3a 9l th(Shen et al., 2015). B3k 9o o H7F= 1900

o 1981d AFolM = 29 ol 13]9] AMAHF o R 14 8 log»2l

BFHIA 1
o

A, 1991 Aol A= 125 2059 239 AMAHF
7 = 90%

log29] =2 A7tE FA ke, Balol Aol ot Sujuole]e] WolgsH I}
S ® 139 HGough et al., 1981, P. R. Woolcock, 1991).
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