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=59 A FA FdH vle] B 2ABDV)7F U<l vho] 22l AAA Frd 2 A A Al oFA A o] AAI A o2 937}
& 583 Aot o] AT2 FAL HolA IBDV Hdt Wl S F-2317] 913t in ovo 2 3FAAST
(priming)Z} -85} Xl of] 9] 3} ¥ 7} vl of] 3} B 7}A] (adjuvant)Z chicken interleukin 6 (pcDNA-ChIL-6;
plasmid encoding chicken interleukin-6)¢} levamisole (LMS)2] &3}2 ZA}sl:= A o]t} IBDVE] VP2, VP, VP3
protein 3 3}8} = -5 2144 41 Q] plasmid DNA vaccine (pcDNA-VP243) &5 =X peDNA-ChIL-6 == LMS
9} g7 189 3 F-313ke] Fhd(amniotic sac)ol A 5312 F-313 157 9] W ol o] BE3 IBD YA & 5K A
3 o5 37 ol W UA IBDV] SH/92 F2 37 HF3I 10Y T AZ st o Al eHA] 2 IAHF
o ZF0] 100%2] ¥ AHE-S 2.9l ¥ peDNA-VP243 5 3 5737 pcDNA-VP243] pcDNA-ChIL-6 =+ LMS
A AREE 27 100%2] AEES Vet ek 28u 344 F F rde £4-5 97187 $13IBDY

RNA®| A%, B/B ratio¢} F'32] %] 5>(lesion score)

=

5& 2438 A3} pcDNA-VP243¢] pcDNA-ChIL-6 =+

LMSE 3712 A8 22 peDNA-VP243 55 A S 250 SAHe who] 942 vhehi A ebsket. o AQ AT &
A A Aol ]2 in ovo 23| FARF-L LA o] 2|3k B F o] Y UA BDVERH g 253}
S1at T34 Q) W o] 21k peDNA-ChIL6 £ LMSS| 712 alat whol o) 42 vhehl eksket.

Key words [] chicken interleukin 6, genetic vaccine, in ovo vaccination, infectious bursal disease, levamisole

G4 Fd vlo] 2] (infectious bursal disease virus, IBDV)
7} A9l AGA FdH (infectious bursal disease, IBD)S &
X AAHeE Falrt a1 HEgo] w& AHolrh22). 74
% IBDVE 79 5o] 19 7184 Faolx 25 32U B ¢
g F4538] FAsk ATFES] HAMe SEH FEolA
HAAAE doA Tt 22t A7 Widlel] ik vh8-5 74
AA AR el Arh4, 15). 2HLA IBDV (highly &
very virulent IBDV)7} 1987:d0] 3304 &33) o] % 3=
23t AAAIF R FRlEal glom 3914 ¥old IBDV
ko] HuEa QJukis, 21, 32, 35). ©]5 IBDVE 71&
2 22 IS A g3t % v wh2 A EakE] A gl

IBDVE ©]% 715 RNAZ A" 5 709] segment (AS} B)
2 T44=] 9] Birnaviridae®] Avibirnavirusol] <3H}H(15). Segment
A (¢F 33kb)= VP2, VP3, 18|31l VP4E E+&= 109-kDa®
precursor polyprotein®} VPSS WATITH(15, 26). L S|4 VP2
© TXYEFoE FEEAS} Y SolH WA e 3
4 F95 EF3AL Q)AL segment B (%F 2.9kb)¥= dsRNA
polymerase?] VP1-& HHIITH(15).
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IBDE &30 = osly] feire 5 eHdT FEHES
o 28l AgA] B arelsteiof gtk ey
Z710l| o] Wolg] oA vl-¢- Fa3kA|RE
L g F=slE AAES FESH B2
S5 S HIETH35). BA) o)A o3 7He
ol WolgolA] A vt FY3sHA] 7] wlEolBE BA
olgA 7} AAE v 74A] §HEZRQ] W4l Fojy) Fesitt 1
U o33t WS 194 IBDVY 93k A7k £48 9
SHAl o 4= Slth4). 53k A 1IBD WAl A9 o
Azl P Y53 HIJAE doA gE Wi g 7k
Al F= dom Alite] 73] 1FAS 7FsstA & 4 daL &
Az o] Bebd & 4 Qo] A e M4
AT 5= UTHG4). EZSPL10] 739 kAT oF=
Hoh @ ay=o|t(25, 35). o9k & 7|E Wil &
3| A43st7] $18ke] IBDVE] VP2 T VP2-VP4-VP3 FZHALE 3
33t F-ZHAPYA(DNA vaccineg)©] AZE 0] HollA A=At
3, 6, 16). /NEE FHA}F Wl HFA7|eF W, FLRAA
(adjuvant)®] ARE-I5, ARz} FAHF| AR IBDV
ek WAl FEF B JEA7IE vle- thdeilar Wolaat
7} w5 ThFstAl LRt H ol & flste] thEke] f-rxpal
o] ¥HE Foi7h 9w QU
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A FRAp L] W] G915 FPPAT)a WRkeS =
171 $1sted Tt FLARAA7E A7EaL o) FARGANZ
wolAlEle] ARz AAR gkt ek AolEsl)
(cytokine)?} TFSE 3}8HE-2 (chemical agents)©] A7-Eo] Q31
AT 7 gl AFE o)L Alo| &7 interleukin-2 (IL-2)2}
Interferon-y (IFN-y)1d] 53] IFNy2] A$ &9 5/, Uol,
ARE-E Flo] FF, IFN«yo] Fejeh ARH F e 3 Iy
= Slete] ARERE Ek| = (plasmid)®] EFoll Wt 23} ok
A RaEAok(11, 12). §9] interleukin-6 (chicken interleukin-
6, ChIL-6)= B Alx2o] &4 2 &) Ao 247} -
Aol EE ChIL-6= IL-6-dependent murine hybridoma cell
line 7TD19] S22 F5& 4 Jar FAlE Axe ChiL-6= 73
Aol oz T A] &% FZE]F2E|E(corticosterone)2] &
=5 I7MAFEGE). 28] AltolA 2 E ChiL-6= Hel 3}
o] HZ]=r} A3 (hybridoma cell)ol| A FAAFAFS F-E=3F9TH27).
IBDV 32} 2o ChiL-65 3718 A3l A ChIL-65 7}t
o ARdA Wolgapt e At a0 UN33) in
ovo W21 gt A= BaE)A] gttt Levamisole (LMS)
TEA SAIZ 2 Bt AREE o] QPRAde] SiFE e 3
FEIL wAEoe] & AFAZA L] 7hsAdo] AlFEIL AThT,
17). LMSe gA F-3x 9412 E3ste] 1218 glo] 3 5=
o & 4 Atk FMDV - 2le) gk LMSS] S7A13
ol LMSY] H717}F 7383 Thl AFHE-S FestiEd 531
IFN-y9] A3 Z7P7F ERleo] L] We whg-& =4
5 e FREAZAY ThsdE HAFAT(3).

o] Ao M= ChIL-69} LMSS] FARZAZA 9] &S =
Absl7] f18te] IBDV f+302H 213} ChIL-6 = LMSE 37
in ovoR JE3L 3} & B o BIF HES v 1L
B4 IBDVE FAHE F B8 vl AT

ofr

fr

T

IBDV R X 44l

IBDV - AR 2l (peDNA-VP243) 2 A2 A 7dkst A
< ARESIATH(16). IBDV AP AIS Alx37] 98t ARS-gH
M| EZ E Ze}=u|=2] pecDNA3.1/V5/His-TOPO plasmidi=
human cytomegalovirus immediate-early promoterol] 23} ZIA}
7} 23 E3, mRNA 4S9t bovine growth hormone
(BGH) poly A signals Z3slar o), FAARAle 1A
IBDV SH/92 9] segment A (VP2, VP4, VP3 region ¥3hHE
22 ysjol Az o] HAANAL BDV F2ApA)
o2 4 AP Fe Puae] A7hE LB brothol HE
g 3 37°C WEEjF7IolA 2447 wiFE TS EndoFree
Plasmid Giga kit (QIAGEN, USA)Z o]-&3}o] Fnr]atgirt.

ChIL-6 &8 plasmid2| M=
ChIL-6= plasmid pcDNAI/ChIL-6-5-12FF 23} TH31).
ChIL-6 F8AZ ChIL-6-F3 (5°-GCCATGAACTTCACCGAGGGC-
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33 ChIL-6R3 (5-TCAGGCACTGAAACTCCTGG-3") primer
pair®} Advantage-GC2 PCR polymerase (Clontech, USA)S ©]|-&-3]
o} 94°CollA] 1 min] denaturation, 50°Co 4] 1 min®] annealing,
72°ColA] 2 ming] extension LE 1L 303] WHE3lo] FZE31
g FZ%H PCR AAHES 1% agarose gelollA A F
GENECLEAN Turbo kit (BIO101, USA)S o]-&-3}e] AAlstact.
A ChIL-6 FAA = FrAbl Al Azl ARE-gF Z18A| = it
¥ Zg=v|E=Ql  pcDNA3.1/V5/His-TOPO  cloning  vector
(Invitrogen, USA)oll E2'J3}] plasmid-encoded ChIL-65- A&
33t} 5118 ChIL-6 DNAZ pcDNA3.1/V5/His-TOPO cloning
vectoroll 5E7F ligation ¥FS-2 A1Z1 F, 2 ul9] ligation R8-S
competent cell (Escherichia coli, TOP10)l &35l JAH3S
AAsIETE FEASE Ao Z FAE competent cellS F2IA]
1 3 SFE=r=E #esty §249% ChlL-6 F-3AE AR
oF A7IME EAHES B3t ERlEdnt. A8 E VMg
% chicken 10L-6 971493} ¥lwsle] ChIL-6 AP &
F2A AYE 85 J9sATG)). HEAoE ChiL-6 73
219} WraK(orientation)©] &1 E  plasmid-encoded ChIL-65
pcDNA-ChIL-62 "™ 3}3L EndoFree Plasmid Giga kitS ©]-&
3] HE3}17] 913 peDNA-ChIL-6Z F=H]5}5] ).

brofu

m]I

jud

In vitro transcription2} translation

A|Z3F pcDNA-ChIL-691] chicken IL-6 FAA7} gui2A &
ZYHD #d RS Z13817] Y3+ in viro transcription/
translationS AAEFAT}. In vitro transcription/translation 23S
A3t TnT T7 Quick Coupled Transcription/Translation System
(Promega, USA)¥} Transcend Colorimetric Translation Detection
System (Promega)yS ©]-8-5}ch

2
12
Ac
OH

AH
EHYA] Al (specific pathogen free, Hy-Vac, USA) 4
< FAE sle] Aoz ddsiitt 7 2Ee uist A
£ Table 19 71&3tAT). 1883 9] Hsltol primingS ¢k
pcDNA-VP243 (100 pg)¥ pcDNA empty vector (50 pg)[Ar],
pecDNA-VP243 (100 pg)@ pcDNA-ChIL-6 (50 pg)[B], 0.3%
LMS (Sigma, USA)7} 3X3%tE  pcDNA-VP243 (100 pg)3t
pcDNA empty vector (50 pg)[Cir] B== E3T phosphate buffered
saline (PBS, pH 7.4)2 1linch 23-gauge needles AFE-3}<]
amniotic sac routeZ FF3IAT AT FI-E-2 95%~100%
olAt). HAHF ¢l T4 Z UlZT Challenge control group,
CCt | A3t 27 [Normal control group, NC#2- A3
9] yolzg]= 1530 E&3} IBDV WAl (Intervet, Netherlands)S-
2 37+ AF sl
FTARTES A%t 338 H Foll 9 1x10** egg lethal
dose (ELD,y/100 pul)e] 319
ARETT 5 109 ¢ BT TAHT 102 5 AEF
52 AES AT vy B 98k FERAE AT Pt
[e)
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o

&
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ratios ST}, 123l P 22| Wz RT-PCR
S 913 IBDV RNA HEo] o8-t

FZ2Z5E IBDV RNAS| &

F'd 22X Viral Gene-spin (Intron, KoreayS ©]-83}] IBDV
RNAE #2]3}Tth IBDV RNAE VP2 genedll A& 474-bpe]
hypervariable regionS P2.3 (5-CCCAGAGICTACACCATA-3)9}
RP5.3 (5°-TCCTGTTGCCACTCTTTC-3’) primer pairS ©]-&3F
RT-PCRE ZZ % 32I3}3t}H21). RT-PCRE 42°ColA] 60 min,
94°Coll A 5 min®] RT ¥H-3} 94°CollA] 30 sec, 51°ClA] 30 sec,
283 72°ColA 2min S OE 353, mA|EOE 74°Col| A
15min®] PCRE AA|3} ). PCR AAEL 1.5% agarose gelol
A A5t

Fdo| =2|He[st A

7zt 2] AES FomNE AT FdS 10% buffered
formalin® 2 3} LRbHQ 2AAE] Y & 248 v
gHow Uy =7 HAEC 3umeE THE oS
hematoxylin®} eosin (H&E) G2 AA|5te] 22814 ZHALE 4
AlBtith Fd B 5 BAIZ A3} skth04); 0=3% ;5 1
= Fx] IR} vgigo g wekt g #E ;2 = 423
7t A $2 glo] A "E AE Yee &2do]
50% olak= ¥ ;3 = 24 71 AfEF T4 glo] AT ¥
T I Yels &Fo] 50% oldes #E ;4 =44 30
AJEAZAT A Tl A5S BolAv -] HEe F
oF 9= “JEN(8, 34). HKE AH7E 22 220 tfste] o3l
ARIL gle F B v eyt #Esial A4slst
= o)) U= B EE F AH5E) S

=7 4| 24{(Lymphocyte proliferation assay)
HET S 4L ool VIsdE A3stith(e6). 4

A

800 bp-
700 bp-

IBDV f-3pAle) 1R824 57 93

HE A 3EHT 104 Fol| 7 oA AES HozRE o
ol Y (peripheral blood lymphocyte, PBLYS 7] $]5}]
-2 33314 ACD (acid citrate dextrose)’} 5= FALY|
olgsle FtHog AHIAL, TAHT 10¢ F AFHAS
H]Z-2 metallic sieveE ©]-8-3l AZE 331300 A v
HAAE fdoZRE YI = HISTOPAQUE-1077 (Sigma,
USA)S ol-8-at weJsl3ith. we]¥ 27+ RPMI-1640 HiA]
2 A3 F RHAAT AEFE 8x109mIZ B F Al ZRH
ol 50 ulwellE- 96 well plateol] 242} #8103, Concanavalin A
(Con A, 14 ug/ml, Sigma) 72 Con AE 50 pliwell T8}l
Z7F2 Con AE H7I8HA] &L A& Y &, 5% CO,,
40°C FaaF71olA] 48A1ZF HFSFHA T 10 Wl Cell Counting
Kit-8 solution (Dojindo Laboratories, JapanyS 2t well?}T} TI &}
3L 5% CO,, 37°C Haul 7oA 4A1ZE B3 vHgAIZ] &,
450 nme] 3ol A FHJ= (optical density, OD)Z SA3F U
stimulation index (SI)=mean OD of ConA-stimulated cells /
mean OD of non-stimulated cellsE A2}t

Enzyme-linked immunosorbent assay= 0|28t IBDVO| Cf
St | M ZAL

FAA7LE Z78H7] flate] WAl Fof A3 Fof 10900
A v S FEsidth @S s6°CollA 3087t HlE
3} A7) tk& IBD antibody test kit (IDEXX, USA)S ©]-&3}]
S/P ratioZ WS IAF3IG T, SHHAF Ax A A7} 396
o)l AL FFo = AAHIA.

SAHX 2|
RE 748 5A97)R] SAS 8018 AlE-3le] S35} th Al
7 Zroll B/B ratio®] =}FO]= post-hoc ¥4 $3+ Dunn

methodS- A3} multiple comparison®} $H7] non-parametric
Kruskal-Wallis rank test2 #2413t &7 A g7t} d=

(B) M i

36 kDa-
< ChIL-6

16 kDa-

Fig. 1. (A) Agarose gel electrophoresis of chicken interleukin-6 (ChIL-6) gene PCR product. Lane M, 100 bp DNA ladder; 1, ChIL-6. Numbers at
left indicate molecular weight in bp, and the predicted ChIL-6 position is marked right. Amplified ChIL-6 product was the expected size of 729 bp,
including primers. (B) Colorimetric translation detection of an SDS-PAGE analysis of a coupled in vitro transcription/translation reaction. Lane M,
SDS-PAGE molecular weight standard, broad range; 1, pcDNA-ChIL-6; The position of the ChIL-6 protein is on the right of lane 1. The sizes of

the marker proteins are on the left.
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F2] BAe) Ao one-way ANOVAES AME-3le] H71sigith.
HolE ] FAXAS 213 Levene's test= AP ol W3] o
AXRE A7) A8t AREEATH10). P valueZ}t 0.05 °]3}
(P<0.05)4 w freligo] = Aoz sttt

4 ot

ChIL-62| M| =<2} 45

ChIL-6 f-HAE PCRZ ZE3F Ay} o3k 729 bpe] PCR
M%a AQIthFig. 1A). ZZH ChIL-6 FAAS XA E
@ WEol| S 243lo] ChIL-6 Ao} Wafo] Sul=A F249
F pcDNA-ChIL-62 A%t} pcDNA-ChIL-69 24 % ChIL-6
f-Ax}e] Tl ¥FE-S- in vitro transcription/translation® & &
At A7 A =719 ¢F 32kDa®] ChIL-65 &1 4=
AATHFig. 1B)(, 31).

EHolM DHa M IBDVE SHZY S £ WA S0t Wit
GAR A ZA ChIL-69F LMSS] &35 FolH 7] 93}1]
IBDV -2 A3} ChIL-6 = LMSE &7 in ovoR E3t

AL 73t 5 157 Hell aﬂﬁrﬂwé 7t FEshaL 3579 o
T894 BDVE ZAFES AXE T 10 EoF QArAke
#A39Y. 011*14 o] g3= AEE, B/B ratio, IBDV

RNA AZ, &4 A7), DA vy g2 F2) B0
Z 71314 (Table 1 and Fig. 2).

AR} 1A ETe] REHe BT 05 oo

Kor. J. Microbiol

A5 2 FolE ChiL-69} LMSE F3k&ol 2 9%
FA g Ao E Ut 34T & WAHETS A, B,
Crd P24 jlo] BF 100%9] AEE&S Yehiit. 1y

HIAISEA] 98 CCT2 FEHF T 29HFH IBD 973573(
2 8HA -7, T5 FAY AE)S eI 390l 100%
9] FHARE-S JEIRITE HARgE 5e] #3149 Fdel 9153 =
Yo] AAFH AT AT NCe] AF- A3 jlo]
100% AE&S YR

A ETRl NCT-s A3t MAIHFT A, B, CollA] =5
IBDV RNA7} FdollA AEFHA o AZH cZe] BTl s}
o B HEES JERIYeY fo4 e Aol ol
(P>0.05). IBDV RNAE= A3 4F Ao dARgt cce] Be
HolA AZEHAT FHAHTIA &2 NC*] 745 IBDV
A} AR st

TAAEI LA BDVel 243 o] &2 4 HE
10d ¥ 2FS 5] B/B ratioe} 22814 BWyoz Hrlslyt.
AT2] B/B ratio’} TS WAIHETQ] B} Ctoll WISk =7
UERRIL 59| B/B ratios F/dtZare] Hlste] FARE
o e Aole °M°*E‘r(P>005) HAHZET F IMSE
71 Csto] 7 vk B/B ratios YERNIC U TR WAl
AT % B 94 e Aole YERA] LUTHP > 0.05). F
3] W 957 A J Ay Ade] B AH
F22 F2 agla AgIAEe] S Solth AT O
o vlste] wl$- we g WEAISE eI AT S
HIE e 9153 &3] AFHAAT gl d=zsrde

Table 1. Protective immunity against very virulent infectious bursal disease virus provided by an in ovo prime with DNA vaccine followed by a

killed-vaccine boost

A - Detection of B/B ratio Bursal lesion ELISA antibody titer (Mean+SD)"
Group Survival c +QP\P E
IBDV RNA (MeantSD) score Prechallenge Postchallenge

A.DNA vaccine plus Boost ~ 10/10 (100%)  4/10 (40%)*  4.08+138® 190+ 137  482.6+514.66° 73549 +4,743.57°
B.DNA vaccine with ChIL-6 116 1000y 7/10 (70%)* 335+ 183 265+ 151  41634550.14°  10,025.8 + 4,750.88"
plus Boost
C. DNA vaccine with levami- 1,10 10006)  5/10 (50%) 285+ 1.62° 2674117  6094+70558" 8329+ 5,540.26"
sole plus Boost
CC. Challenge control 0/10 (0%) -6 - - <396 -
NC. Normal control 10/10 (100%)  0/10 (0%)°  527+127° 0.0 £0.0 <396 <396

A Definition and numeric value of each group. A, DNA vaccine plus Boost: vaccinated with pcDNA-VP243 DNA vaccine, boost and challenge; B,
DNA vaccine with ChIL-6 and Boost: vaccinated with pcDNA-VP243 DNA vaccine mixed with ChIL-6, boost and challenge; C, DNA vaccine
with levamisole plus Boost: vaccinated with pcDNA-VP243 vaccine mixed with levamisole, boost and challenge; CC, Challenge control: without
vaccine but with challenge; NC, Normal control: without vaccine and challenge.

B Number of surviving chickens (the percentage survival) at 10 days post-challenge/total number of chickens in each group.

€Presenceof IBDV RNA in the bursae of surviving chickens at 10 days post-challenge. Values followed by different lowercase superscripts are sig-

nificantly different (P<0.05).

D' The B/B ratio of the surviving chickens 10 days post-challenge. Values followed by different lowercase superscripts are significantly different

(P<0.05).

P Bursal lesion score (mean + SD). The bursae of surviving chickens were histologically examined at 10 days post-challenge and scored from 0 to

4 on the basis of increasing severity.

FELISA antibody titers (mean £ SD) measured from blood samples collected pre-challenge and at day 10 post-challenge. A titer level greater than
396 was considered to be positive. Values followed by different lowercase superscripts are significantly different (P<0.05).

%None of birds in this group survived to 10 days after the challenge.
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SI1 08 ©
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02

10
Days post-challenge

0 DNA vaccine plus boost O DNA vaccine with ChIL-6 plus boost
H DNA vaccine with Levamisole plas boost O Challenge control
= Normal control

Fig. 2. The mitogenic responses of peripheral blood (A) and splenic (B) lymphocytes prepared from chickens before and after challenge with the
very virulent IBDV SH/92 strains. The groups of chickens are listed in Table 1. Cells were stimulated with Con A (1.25 pg/well) and each value
was presented as mean stimulation index + SD. Within same day, values followed by different lowercases are significantly different (P<0.05).
Stimulation index (SI)=(mean OD of ConA-stimulated cells)/(mean OD of unstimulated cells). All birds in the challenge control group died within
10 days after the challenge.

73] EABIAIL 4338 B o] #olH YEZAE JAa wpoleix wAle] WA 38 T4, Thedgt Hold nlole] A
AATE. A 4D AT P Fa*é% HasAIA = o] s}

NCS}F CCT-& A|Q)FF WiAIHET9) A, B, G- F2AF A 3 &9 Al 7jake) gioko g Aokejo] @ 11 gt} f-A)
o IBDVY] W+ &AIS 7FA2L JAATH ELISAR =33 &4 AL AFAQ WAl H] 0}04 318Hd 9 AEEE A, A
A7h= , A, Bil TOZ UEREoY o4 sle Aol oY Ake] TRAA T AMg-] HeElg Al A AAdH 2t Al Ezeis)g
Ach(P>0.05). 34 HF 108 F 22 NCH& A< WS feste] ghkslk HAA g WoH S fsl=d)
Z} 9] *ﬁ*ﬂ “011*1 IBDVe| Tt a4 7k 9% 2y arER] Aog B Jrk20). ey B iﬂOﬂ w2} -3
ChIL-6Z 3713} Bito] 7P A Yebdth AlxZoiiA we 3 ApA FEo 2= ofgk Wnto] fr]o] Fi-gh WolavEs
ZAFeE] 915t Con-AS o] 83 Bxd fuytel uig gz AS 5= glth o]y S #AIE sidsly] st E‘ro S A7 A

T 32 BAS AARINT 228y g2 A FEAHS Yo} $ki=d] genetic adjuvant® cytokine gene¥} co-stimulator
A BT, CCT, NC9] ST7F HIS=sHAl Yelgth ey 3383 9] F% W3, CpG motifs 5°] AT AUTh24, 30). L
T AL 9o d2ZFE A ZARRE AT AT ST} 7 bupivacaine, LMS 9] 3}8tEdo] FARZGARZ A7=1 Utk
A =4 e =d BT NG B} 904 A =4 YER (13, 36).

I(P<0.0%), Gt Bt =7 YeRkou frold gl Aol of o] Aol AHEE AP A (peDNA-VP243)2: 253 o] o}
YATHP>0.05). iﬁﬁi 104 F AFHF v g=e] B ol 13 AHFshaL 473 FHRFE & v 25 Foll 1l
A, B, Gt 25 Mg SIE UERIZlOW NG Th= WA U A IBDVE 34 HE30S W F4%E tizte] 10%) AE
ERstT. &5 Hel whd 70%2] AEEE vehlo] Rl a7t
ASEATH(16). oI A7elM= FA BD HAlE HIshe=tl

inl & 2] AREHAL 9= in ovo AN FHEARAE A-8-ehal 3

AR ChIL-69} LMSS] &35 ARSIt WTZ‘]X]'H—E/dg

7 Hjo] in ovoZ G FFI A IHYA IBDVE Twg Wojay)
LLE RS 5 YERA] Kate] F3h & 1578 | Hol Egﬁ}ﬂ—ﬂﬂﬁ B
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HFE AAShR= prime-boot WA 7S ARS-3IATH(11, 28).

Fd9] "= IAK(lymphoid necrosis)Z 32 (depletion)Z} 2
2 A8ty WHe k=31 IBDV HAIFE 083 Wil 9
sto] Woldl gl #2&4E 5 3laL34), 8L 1BDVE] B¢
oA =L HARS-S 9o7]7] Wi A4 IBDV 7ol
gk wale] o] g7 Hrlol A FHARSS Bhe WAt T8
SHA| Fr}s]ojof BT, 18, 35). B AT FaF o] H A
TolA ¥Ld IBDVE FAHST ¥ FAHS vzl
20%2] AEE-S HQl WHH in ovo DNA vaccine plus boost
of BRe 100%e] AEES JERISITs). ol ATolN 7
AE UEzTY A$ 100% FHAMES HAI in ovo DNA
vaccine plus boost}l Av-e] 7Z-¢- U IBDVE FAFF
$-100%9] BEES eI ol2fdt A7-dds tefeh f+
AR Ao A G8Ad0] UFH prime-boost WA 7| HES -85
in ovo DNA vaccine plus boost BjAIHo] IBDVE Wolslr] ¢
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ABSTRACT : Efficacy of Genetic Adjuvant (Plasmid-Expressed Chicken Interleukin-6) and Chemical
Adjuvant (Levamisole) on the Protective Immunity of Genetic Vaccine against Infectious
Bursal Disease Virus
Jeong Ho Park, Haan Woo Sung, Byung Il Yoon, Son Il Pak, and Hyuk Moo Kwon*
(School of Veterinary Medicine and Institute of Veterinary Science, Kangwon National Uni-
versity, Chuncheon 200-701, Republic of Korea)

Infectious bursal disease (IBD) caused by the infectious bursal disease virus (IBDV) has an important economic
impact on the poultry industry worldwide. This study examined the adjuvant effects of a plasmid encoding
chicken interleukin-6 (pcDNA-ChIL-6) and levamisole (LMS) on in ovo prime-boost vaccination using a
genetic vaccine (pcDNA-VP243) to prime in chicken followed by a killed-vaccine boost. A pcDNA-VP243 was
injected into the amniotic sac alone or in combination with a pcDNA-ChIL-6 or LMS at embryonation day 18,
followed by an intramuscular injection of killed IBD vaccine at 1 week of age. The chicken were orally chal-
lenged with very virulent IBDV (vvIBDV) strain at 3 weeks of age and observed for 10 days. No mortality was
observed in the groups that received the pcDNA-VP243 alone and pcDNA-VP243 plus pcDNA-ChIL-6 or
LMS compared to 100% mortality in unvaccinated challenge control group. However, as determined by bursal
damage (the presence of IBDV RNA, B/B ratio, and lesion score), a pcDNA-VP243 alone group was superior
to pcDNA-VP243 plus pcDNA-ChIL-6 or LMS groups in the protection against post-challenge. These findings
suggest that in ovo priming with genetic vaccine and boosting with killed vaccine is an effective strategy for pro-
tecting chicken against vvIBDV and the addition of pcDNA-ChIL-6 or LMS did not enhance protective immu-

nity.



