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Evaluation on Immunogenicity and Safety of Avian Influenza Isolate(ADL0401) as
a Candidate for the Killed Vaccine against Low-Pathogenic Avian Influenza

J.S. Lee, D. H. Ha, J. E. Kim, B. D. Ha and I P. Mo’
College of Veterinary Medicine, Chungbuk National University, San 48 Gaeshin-Dong, Heungduk-Gu, Cheongju, Chungbuk 361-763, South Korea

ABSTRACT Avian influenza (Al) virus (AIV) is distributed worldwide and it has been isolated from various species of
wild and domestic birds. Al transfers with high speed and shows diverse pathogenicity syndroms. In Korea, several low
pathogenic ATV, H9N2, have been isolated from the commercial farms with severe decrease of egg production and mortality
resulted in severe economic loss since 1996. Therefore, it has been requested to develop Al vaccines to prevent clinical signs
and economic losses from the field infection of AIV. To develop a killed vaccine that efficiently prevents low pathogenic
ALV (H9N2), evaluation on the pathogenicity and selection of an inactivator for HIN2 is taking place and is being tested
safety and immunogenicity of vaccine produced. Based on the pathogenicity test and viral reisolation test, the ADL0401 isolate
is the characteristic low pathogenic AIVs and has fairly similar biologic functions compared with MS96 which is the official
low pathogenic ATV (H9N2) and one of the predominant AIV isolated from poultry farms in Korea. In antigenicity tests, the
ADL0401 and MS96 virus have no significant antigenic difference. In inactivation tests, the ADL0401 isolates can be easily
inactivated with 0.1% Formalin at 37°C within 1 hour with a little decrease of HA titer. The vaccine developed in the present
report has no harmful effect on bird and forms good immune capability. Therefore, the isolates, ADL0401 can be used for
a killed vaccine which can reduce the clinical signs and viral shedding in the birds infected with HIN2 low pathogenic AIVs.

(Key words: low pathogenic avina influenza, pathogenicity, antigenicity, killed vaccine, immunogenicity, safety)
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Az} wlolgi A AY, B, C3 Al £7=2 7498 & Ut
(Kilbourne, 1975; Palese and Young, 1982). 71 5 B8 ¥} C¥

& Aol Al AEE 3, AY vlole e AREE Wl RSl H,
AWz, op o], HiA|, o, W, BVl 5 vk T/ A
2= 2o ZAD9EriCadman et al, 1994; Panigraphy et al.,
1995).

AY AVl Thedgt ofge] i), o]z EHl &
A sz HAS] 5430 wet HIFE] HISZHA] 1530°] 31om,
NAZh= 54849 400 ulzl NIFE N97kA| 959 ofd
o 2 TR TKEasterday et al., 1997). webd HE I NF -2
Z331H AY JAZ TR} vlolH 2~ o|BH o7 F 1355
9| ofgo] EAEA Bt AIVE] 71 2 B4 F9] shie
SRS RNA 2 <3t BATHoIA 44 wol7} Lol
Arke oItk A2 BE T ole] AVFE BLAA] B4
o 1gE)E T AlVe] RNA 4 el ik ARAo) 715
S0, o] 2 Qlejo] 5 vjoleis 2bol FEAte) wabo] ol
o WHolol] o) A3 Az vlolzjxe] FHE XY
SATHLiu et al., 2003).

AVl ZHEE Sl gl BEA
e 2 oket TFV] ZUdolMFE A BA7A] Tkt 9
Az23-8 =ukgltiAlexander and Gough, 1986; Suarez and
Senne, 2000; Skeeles et al., 1981). AA17+9-2 HPAI Hlo]g]~
7t Golut 71EFe g E o Grloa FAs A
AFE BNl Aalpd A B HxbeS ople
th a2y ey iR-Ee] ok Rl S 4odA
oror] HALE YEREA] 9F=rH(Parsons et al., 1986; Cooley
et al., 1989; Shortridge et al., 1998). B34 g3} 4teh& 7t
2 2 okt T F7) S0t Fele FE P ERQAER
ol *{Low-pathogenic avian influenza : LPAI) Hlo]2]2 g Al
w2 4 ik LPAIY] HAME 5% mIRho 2 by Holx]
W 2AE 9 AR AT 5 S7e) A o
2} HAgol 50% ol B £E Utk

HPAI slo) 2] 29} LPAI vlol2]27te] Sa.3t MBS 2}

o] & nolz| A 2jute] HAS HAlZ} HA2 H-#-o =2 Hdst
=g Yol d4e oA of¥o|tiBarr, 1991; Stieneke-
Grober et al., 1992; Walker et al., 1992). HA ¥-2-2 AIV7} 72+
A57] YalilrE wt=A) AFok B T o]th. HPAI Blolz
25 AANY] tlFE A Lol A DA TulE Eaf G40
ofsl] " ¢ et weked LPAL vlolelze 357

a3l)9] A A T Ak BAE = E-A 2
szt 2457 qiol] oS- AFAY F dpe] gl

U E 19961 39 A= 3 5 37 A S s
oA A& LAF Ao BT opE el uho] 2] 2~(A/Chicken/
Anyang/MS96;HON2) 2 21 %] th(Lee et al, 2000). A=
Azo] AtgHA Ao R BitE o] AddEA ket et #
AHE Burgto =M AR Ol it 42 XSt
o} I3 2001 ZTAF 9080 2 HE] HPAI(A/Duck/Anyang/
AVL-1/01;H5N1) nielg] 27} F-2]€ v} §l om(Tumpey et al,
2003), 20033 1299l|= HPAIH5N)7F 28 A& Ao
2 M A= ow Al & g & vt Uk A =
el f8ala 9l LPAI vlol2{ Ay 19967 5 g €3
o] AIVHIN2)Z. ER1= 3 JTh/d -5, 2003).

U nolg A9 FAFPo] 22 vlo]Z A(HIN2)7} 5~61d
ARE ol@ T FEIIAN ZRH o R AR o] FA
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U, S5 A o] g HON2E Al Wiale] Al A}
#(Marandi et al, 1999)9} &A oAl & u}
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1. Hiol2HA A AEHEE

LPAI®] A4S 7IA 1 &= EEFEA] A/Chicken/Anyang/
MS96 (HIN2) virusE =3 ] 28h o A(NVRQS, Anyang,
Korea) 0 ZH-E #ofiigton, WAIFHTZ of BHA|E
2 XE] £2]3} A/Chicken/Cheongjw/ADL0401 (HON2) virusE
FABIA T

AFEEZ= g 4 &
free(SPF) 5 6357¢}, tdAd 2 HAdd Aoz 65 <l
Z2diat 24 7542 Isolator AX} L% 20~25CE §4]
a9, Ahmsh B8 e TR BRAAT:
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1) 8FSEIAIYH (Hemagglutination Test @ HA
Test)

U-2}3 96 well microplate ZH|o]] PBS 50 uL & EF3}53c}
A~G9 A WA wello] FUANEE 5048 FF353, H
wellol & S4 tlZ27E Fo] 217t 23094 A5k 1%
o AEF NS A welle]] 50 L B3] 30271 & &
ol ThE A2dA] 4087 A7 B 45° He A9 &
AuUglx] = #HEu|E End PointZ #5383t

2) ET7SEAXMAIE™H (Hemagglutination Inhi-
bition Test : HI test)

U-#}3 96 well microplate ZA|of] PBS 25 yL.& HF&}%ich
A~Fe] A A wello]] YA EE 2540 Ho] 5311, G

wellol| = &4 FA-2, H wello= o4 838 o 742} 24

2
@A 3 Ak ch 4HA Unit2 23 € 39 532 7} wello]
W A 2ellA 3027t AT 1% & 48T 2R

25 pL F-Fete] Aol 4087 XA F45° A A9
Ee]e A3 A4S End Point2 AE3I3TH

3. RT-PCR (Reverse Transcriptase-Polymerase
Chain Reaction)

"lo]2] 2~ RNA Viral Gene-Spin™ Viral DNA/RNA Ext-
raction Kit(iNtRON biotechnology, Korea)®] XX ol e} &
3l en &3 nlo]z]|~ RNAE [-AIV(H9) Detection Kit
(iNtRON biotechnology, Korea)= RT-PCR-E X835t} b
H 0 2= enzyme mix 8 y#Lo]] RNA template 2 (L5 37}l
AUEAS Y F AT WAL WA 2HF F % 4
o331 Reverse transcription(45°C/30min), Pre-PCR(94°C/5min),
PCR(denaturation 947 /30sec, annealing 50°C/30sec, extension

72°C/40sec, 40cyclesy 18] 31 post-PCR(72T/5min)S 45
Z7](ThermoHybaid PCR machine)E A}g-3le] HAISI5ch
YRS AHE-©- 1.2% agarose gel(Invitrogen, USA) “dollA 27|
=3t % 5X loading dye2 @435l bandE Q151 o &
Z5 H9 §42 27|+ 1 kb plus DNA Ladder(Invitrogen,
USAYE Zo| A7|dF5Eo =N Felatinh

4. slojz{a 22|

T R ool A A7 S Het WE-S o] &3l
gt of7] BB 23k & 15mL conical tubeo] &4 ¥
o ZAE 2439t 7)o A7} A7 Phosphate
Buffed Saline(PBS), pH 7.2-& Ew o) 2uf A= Y31 4]o]
F7th A= Streptomycin, Penicillin G, Kanamycin(SPK)
< HArbelsl 3, ZH2 S(2mg/mL), P000IU/mL), K(0.25mg/mL)
9] =& A&t

ZAAN RS AFde A 53 F HaE g ¥
i, 2% silica sandS ¥ 1 ZolE ohg Al79] 1584 3
Boke FYA A7F PBSE WolFn €3] ZolM Ad#
of $AFA FYA 9l e SPKE Z+7) S(0.2mg/ml),
P(200IU/mL), K(0.025mg/mL)2 A}-8-3}]c}.

A AelE A BEL 3,000 pmol A 205-7F A EeE) e &
FEAg ) 11¢% 9] SPFREglee] 2ub) Uol] 0.2mLE
JEdtA 443 MiFA AT o] F WA BYE AX 89
oll(Allantoic cavity fluid : ACF)& 2] 3}o] HA, HI test 2
RT-PCR-Z A A)353th

5. HO[HA WSS SMFTA

1) Blolz{ae] gfol

v lolelag TP RRALG] o] HI
test % NI assayS 2A15ko] BHH S EH 0, HA &
WA 2ARge) AvNde BAST

2) YN =AL

=] B2 EEF MS96¥ WAl 339l ADL0401S
FHAEn FoFste] HAE Sl AdgXQA T
Isolator(Three shine, Keumsan, Korea)ol| 4] 457 SPF &
MS96 ulo]#] 2= 10*EIDsymL, ADL0401 1lo]a] Ak 1077
EIDsymL-5 7| #-& F3te] 0.1mLA 3 F38led 1043 A3
2, HARE B g blelg s A EEE AAEIH D, 44 o
ZT-g Fol v mA@siATh A3Ed, HAHE 2182 OF
Aol wet 259 gulely "xg Syslgon, i
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Table 1. Experimental design for pathogenicity test of ADL0401
ATV in SPF chicken

Number of birds for viral reisolation Nymber of birds

Viruses | .
2DPI' 4DPI 6DPI SDPI 10DPI for mortality test

ADL0O401 3 3 3 3 3 8’
MS96 3 3 3 3 3 8
Controt 3 3 3 - 3 8

! Days post inoculation (DPI).

? These birds were placed at separate isolator and were determined
for mortality and clinical signs after challenged either ADL0401
or MS96.

* Not tested.

& ZAHE HEPEE 15vley ALS3ie 29 };ﬂ ©2 3u}

8, $NED A 2AE ARSI, 7185k F
AN E MEANE FASAT ARel o e 7t 4]
92 P94 AdD A J2E QBT £ U

kgl 3702 FF3ke] 4 2R &
[ugAS APAE R 3 7,;1\}; 7o RE 8
A3 F, oS B2l AR tisle] 242t virus FEA S
o] g3te] HI HALZA slolgix EAE Flelct Egh
9e AHE A7)9 fA] dFAoZ RT-PCRE A3t

upolel 2 Eelsd ¥l maiich

3) BHelM mAb

7} ulojg}A9] Ao it ol Foles st
7] 98] Y34 BEES npzl SPF goll A 14DPIe] 7HA]
g PEAS 3 T, vlolgia HETH IS el
MS967 &7 HI titer 64, ADL04013F HI titer 325 Y
S}, 24zke] 9837} 4HA unit MS96, ADLO40! virusS
Cross-Hemagglutination inhibition Reaction 3} £33} o]
Zg o) 3t $35S vlwsle] WAFEF29 ADL040]
o] AL Hrtstazt sisith ¥ ulolgAzte] Ao
ol & AZF3] AT 3 F SFY g9 S E
At o g ME wA ¥R u e Aol MAE
g £x12 Jehfo]FE 7ido]tiArchetti and Horsfall,
1950). rgto] 180} 22 71L& SFPYPEr} o] FgL S ¥
A Fakste 9ol 2 )71 Gold4E o] Fgld o
& F3}5o] W A9rt Ak 15t & Agoe 2 v
=, 22gA1ET o|FFAS B/ $32 o YehtA =

o 94 % 9y F7t

th rgke] 059 A¢ FEFLET olFFL S 4 BA F
= ]

§]:3]— 7ZSol1, BEFART o|FFAE 4 A 5
& Ao rgto] 20 F=r}t Bk
6. SHAIZHL

1) SN MY .

AHEA A zo] AFEE EHAQ BBAAE A
913} 0.01M BEI (Binary ethylenimine)$} 0.1% formaling- 4]
2 U &5 2AGTC, 40l E83 2945 va 4
Elssi=g

(1) BEIlol| o2&t =223}
2-bromoethylamine hydrobromide(Sigma, USA)E v|2} 37C
2 7}23F 02N NaOH &9 0.1M9] =7} B =2 &35
B 37C FzolA 14)2F Bk & E50] BEIE wET 7 vl
oY AE 18mLA FH|sle] L7 E ulol2| X 9mLe
0.IM BEI ImLE 7}5}e] #HZ 00IMe] 22 233 & &
£E 479 3702 el & E50] WAL 64177t
A 1IN EY R WESAIZFE FReH, o] 1241713} 244]
Rl 242 ImL A 88 F3he] AMS-E BEI] 10% &30
2 Nap$0s 898 7lsl uke- AR|A1Z] T ZAIElgT

(2) Formalinoll olst 2%
Formalin ) 2|(Junsei, Japan)& BFFH5o| 1%= 3|43
Z ulolg s Ffodof tigh 10%2] &3 7isto] 0.1% F5%
2 BEIg} 22 2%, Azhe 43e Fdsgct

g5l

(3) jolaias| 285l HolAY

ozl A7k Lol B & vlol2lz ARE 1Y
o] olZ=dla o4 dut AE SN 0.1mLE HE
shol 37CoIH 727F RN Alejols] AXIRE A}
sttt vjoket & fot7tale] HA wtol ] AET 85 £
o el 2@ RE Gt

(4) S5 M2l &
st AL

ZAE BEd3lA| S MS96(64HA), ADL0401(32HA)<] Hle]
#zol] B3 TFAIEH vEZERAIR 6A1271A] 1AZE
9, 2Elar o] ol 12417k 24X 3R of] 4T 9} 37T A=

2 2mzel|A whgsle] HA 97} Hsks 283 A2
3 wla FES

szl Hlolzia T ST o4}
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A1 A A theled ) <0 A U 9
S Frtstaal 8 F/9] adjuvantE AR WlAlA} HE
g2)ah 33t AAH Algsigch AW ALE-E
dlo|H AE 1083EIDso/mL.4 vlo]2] 22 3-8 ADL0401°]
S &4 Boll 292 HFs] 273
] HS BFR o, 3FAd S AHFH
3t ?%}Xﬂ e zAVEIch 13 4¥oe®  SEPPIC(Pars,
France)Abol| 4] 7]k ISA 70, ISA 763, IMS 1312 adjuvantE
U 2200 A7 vlastda, 22 4@ 14 43
oA 714 F& ZAE bl 1SA703 @A) Tl SjellA
2315 11 9)= Drakeol 6VR(Penreco, USA)-S- HEHS ©d]
3lo] vnEtgen, FEF o2 ISA 70 adjuvant WO 2
METH A &4 48L& AANATH

1) Hio|2{A &fel

TPl A HollA 21 ADLO401] o & &
A4 T3 48 o= HI test P NI assay 23 %2 HIN2=
151913, HA Thid B relo] gl a7 M #A 27

HPAI Hlo|2]|~0] EAJQ G714 ofn]|i=Ate] vido] &xl3iA]
242 [PAI Hlo|g| 29 T2& zta gl&o] HFEAUTH

ERESES

2) Had
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T oo w2 3 Eo] Ut

AEYE FAIME R 4F 49 23, $EF
ADLO401.& A Z 2204 42 Z7kx] 71T A] upola) 27}
2g9on, A% 69 FREE= BALE &S A3
HF 109 IAA A&EHATE MSI6E frAHE FE B3
o1} Zujad7re] 8DPIYA = £el7F A ekol, FujAd7de]
A5 9o AE ADLO4010] Ee Ao g UEltTtHTable
2).

Z2Y RT-PCR A3 A7 AnkAQ) wlol 2 HEFEL
Balg A% A4 fARIE o, FElA el A MS962 A
Z 6dF ol 34, 8T 17, 1095 2771 W 2= ADLO40]
o AE 6UF 155 84T 15 FA vlE) B} &2 HEE
< vebdt) Z1@dME Fake HSTE A ADL0401%
HE29F 35, 49T 358, MS962 HE 24T 37, 44 %
157} A 22l E Zol B]8] RT-PCRoA & F Hlo]2| 2 F3]
HE2UF 14, 49F 297 A EH AEe o] FiH L
2 Y7 JERTHTable 3, Fig. 1, Fig. 2). o]& $-3lg 354
e o‘r‘oﬂi_ Hy AF A8 2 &o] ¥4 Aol B
2 AR &l Tt AolE BATI ASHAT

T Ao A9 EgA o NS 0 F upo|2 23t

o] Bajopte 4ds] fAlslg on, WAISH Q1 ADL0401
& U 2RAZTAR ] A4S Ve U955 &
Q1 4= AT

3) M

E ool Z=o] MS96F BT B FZ A0l ADLO4012] ©]

Zaled] U3 35 4P S 3 A r value = 0712 TF
R value = Dol H]gle] T B2 35S HEPUA
ol % ulo|gl2zte] FqdAdE & AVt ¢+ U

s

21t Table 4).

Table 2. Virus reisolation from various tissues after challenge of ADL0401

Virus reisolation rate after challenge

Viruses' 2DPI A 4DPI 6DPI 8DPI 10DPT
T cC K T C K T C K T C K T C K
' ADL0401 ¥ o3 o3 33 03 03 03 13 03 03 23 03 03 13 073
MS96 3/3 03 03 3 03 03 03 33 03 03 03 03 03 13 03
Control 0/3 03 03 - 03 03 03 - o3 03 03

' ADL0401 with dose of 10"EIDsymL and MS96 with dose of 10*’EIDsy/mL were used for challenge.

2 T : Trachea, C : Cloaca, K : Kidney.
3 Number of birds reisolated virus / number of birds tested.
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Table 3. Viral gene detection from various tissues by RT-PCR after challenge of ADL0401

Viral gene detection rate after challenge

means positive sample ; (B) lane 1~3, lane 4~6 and lane
7~9 samples from cloaca at 6DPI, 8DPI and 10DPI,
respectively. ; (C) lane 1~3, lane 4~6 and lane 7~9
samples from kidney at 6DPI, 8DPI and 10DPI
respectively.

Viruses 2DPI 4DPL 6DPI 8DPI 10DPL
T C K T C K T C K T C K T C K
ADL0401 1/3* 0/3 0/3 2,3 073 073 0/3 173 03 073 173 073 03 03 073
MS96 1/3 0/3 0/3 23 03 03 03 33 03 0/3 17303 03 23 1/3
Control 0/3 03 073 - 03 073 0/3 - 03 03 073
* Number of birds positive with RT-PCR / Number of birds tested.
123456789 0ULBKUISPM 123456 PM
A A
2l 23000
123456728% P M
B
12 34567890 U1RIBHKB MP
2300p B
123456789 PM 4230bp
C
Fig. 2. Detection of H9 gene of ADL0401 virus by RT-PCR.
(A) lane 1~3 and lane 4~6 samples from trachea at 2DPI
and 4DPI respectively. M means 1kb DNA ladder lane. P
means positive sample ; (B) lane 1~3, lane 4~6, lane 7~
Fig. 1. Detection of H9 gene of MS96 virus by RT-PCR. 9, lane 10~12 and lane 13~15 samples from cloaca at
(A) lanes 1~3, lanes 4~6, lane 7~9, lane 10~12 and lane 2DPI, 4DPI, 6DPI, 8DPI and 10DPI respectively.
3~15 samples rom trachea at 2DPI, 4DPI, 6DPI, 8DPI and
10DPI respectively. M means 1kb DNA ladder lane. P 2. BHAL 7t

1) SE3tH MF

283} 58432 0.1% formaling 37C 24 2]}

KL u 713 A 019l on, MS96-L 247k, ADL0O401S 1
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Table 4. Comparision of antigenic difference between ADL0401
and MS96 with correlation of neutralization for hete-

rologous antigen

Antigen
Antiserum
MS96 ADL0401
MS96 64' (1) 64 ( 0.71)
ADL0401 16 ( 0.71) 32(1)

' Hemagglutination inhibition titer.

2y value = (F1xr2) = /05 = 0.71.
r1 = heterologous titer with virus 2 / homologous titer with virus 1.
r2 = heterologous titer with virus 1 / homologous titer with virus 2.

Azt gt 22317} o] FojR T 2 2ERE 4T ¥
3t 37C o2 Aesisls Wl B8t aF o] dAA A}
o2 Yehiglen, T vlo]gl2a 2% 0.01M BEIRT} 0.1%
formalinof| 4] whE7] E&3l7} 8= {viTable 5).

3 3 FG7Hs MS96el A 5 B@sA| 7 2 AR o
Ao g 97t AstE Bgon 37T F7o B8] 4Tl w

£ 97} A3lE YeRN oL, ADLO40Y 7394l 4T 9} 37°Ce)
A & z}o]&E Ho|R| ekgkem, 0.1% formailn X&) A] 0.01M

AR oz WAl TH 0l ADL0401S] A2 Kk
@ 0.01M BEI|A & 12A17HA = B85} o] 2o]R]A] ¢
ok, 0.1% formalinof| A= 14]3F 2hel] 9F7te) |7t A6tE
velll A B8} o] Foi3E & + Uk

2) XY 9 AN

3zl A adjuvant, FF 2 APATE dejotd A
g A3 12} Aol ISA 70 adjuvantS A&7 #4104
420x0.842 71F %2 A rtE Bk o] WMAg HF:
Fe gejste] 15t Flelola] BHA 0 ALREo] &
Drakeol 6VR adjuvant®} H|wAld -2 o, 0.5mL 7 FA]
Drakeol 6VR-& 7.00+0.67, ISA 70-& 7.50+0.762] A7} 1}
EfU] ISA 70 adjuvant #2104 BT} $& WSS A
0, ISA 70 adjuvante] 7-$-ojx] HFFoz B wji 0.5mL
AZAl A7} 7.5020.76 2.2 41, 0.2mL A=A 37}
7.67x1.120] B]&} EFHA} gho] 22 2FHE et} 2%

Table 5. Comparision of inactivation ability between BEI and Formalin at different incubation time and temperature

Temp. Incubation time (hours)
Viruses Inactivator .
() 1 2 3 4 5 6 12 24
0.0IM 37 5/5° /5 0/5 0/5 0/5 0/5 /5 0/5
1
BEI 4 5/5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
ADL 0.1% 37 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
0401 Formalin 4 0/ 1/5 /5 0/ 1/5 0/5 /5 0/5
37 5/5 NT NT NT NT NT NT 5/5
Control
4 5/5 NT NT NT NT NT NT 5/5
0.01M 37 5/5 5/5 0/5 0/5 0/5 0/5 0/5 0/5
BEI 4 T 5/5 5/5 5/5 5/5 5/5 5/5 5/5
0.1% 37 15 0/5 /5 o5 . 05 0/5 0/5 0/5
MS96 ,
Formalin 4 5/5 5/5 5/5 5/5 5/5 3/5 2/5 0/5
37 5/5 NT NT NT NT NT NT 5/5
Control
4 5/5 NT

! Binary ethylenimine.
* Number of HA positive / number of egg inoculated.
3

Not tested.

NT NT NT NT NT 5/5
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Table 6. Comparision of HA titer before and after treatment with either BEI or Formalin as inactivator

) . Temp. Incubation time (hours)
Viruses Inactivator 5
{9 SR 1 2 3 4 5 6 12 24
0.0IM 37 32 32 16 16 8 8 8 8 8
BEI 4 32 32 16 16 g . 8 8 8 16
ADL 0.1% 37 32 16 16 8 8 8 8 8 8
0401 Formalin 4 32 16 16 16 8 8 8 8 16
37 32 32 32 16 16 16 16 16 32
Control
4 32 32 32 16 16 16 16 16 32
0.01M 37 64 64 64 32 32 32 32 32 32
BEI' 4 64 32 32 16 16 16 16 16 32
0 37 64 64 64 32 16 16 16 16 32
MS96 0.1% .
Formalin 4 64 32 32 16 16 16 16 16 32
37 64 64 64 64 32 32 32 32 64
Control
4 64 64 64 64 32 32 32 32 64
" Hemagglutination titer.
A% o2 ISA 70 adjuvant BA-S h2FL FAHA 0.5mL & L -
Fo 2 13] 2§ AFsh] A 2 HAYA S 9l £
1% £ Ao M= LPAIZ Q13 A2 £48 galxo g ub

Az}, B HE AT Halg € 358 2}
o, 740+1.06 0.2 £ 9 4 qris 4TS
A&l = 91 TtHTable 7).

= =2

o}-o

Table 7. Immunogenicity of ADL040!1 conjugated with various

adjuvant
Trial  Adjuvant  Volume(ml) Number of bird  HI titer

ISA 70 0.5 5 420 + 0.84'

1 . ISA 763 0.5 5 240 + 1.67
IMS 1312 0.5 5 3.80 + 1.30
ISA 70 0.2 10 767 = 1.12
ISA 70 0.5 10 7.50 + 0.76

2 Drakeol 6VR 0.2 10 6.20 + 0.63
Drakeol 6VR 0.5 10 7.00 + 0.67
ISA 70 0.5 15 740 + 1.06

’ Control’ 5 0 +0

! Mean of log’ HI titer + standard deviation.
? Vaccine untreated.

A 4 Y AFSUAS Aelr] 98] LPAl ) EEFQ
MS96 vlol el o) vl male] WAl FRF2A ) Fuj FoF
91 ADLOOI who]e] o] A8 e B4, Wil o ehad
B7} 2R SASTh

Felg wWal 820l ADLO40I Hlole) o] MUY S 2

BAE HA 9ol 2aule] £ ¥4 23} HPAI o

ol 2olA B = gl ThEIA oAt HlE L qiict =
) oA olZFat ¥2]59 Ck/Kor/006/963} Ck/Kor/

323/962] HA A=} ZAPF o] 01 8l 9)31(Guan et al.,
1999), 721 MS962] HA F-Rzlele] A7) AL v w3l
A3} Zkz} 96.6%, 98.5%2] F-Ad S VERAITHLee. et al,
2000). ADL04012] ofu|i=2t @37] B F3F npasix 2 =
W EEFR] MS967} AFds] X8kl 71l LPAI Hlo]2] 29
24E T e &+ ek

BUY APAME T ulolels AFE 2% Ak 9
on PIFFOR BF F 34070 F vlolelx HF 2
AN BF A% 2 SAE B v vae wEaA JE
B3, Hlojgl 2 AR eHAME HE F 4L7A] 718
A vtole 2zt mEe] Yot HE F 6YFE B vy

ja!
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22 NAEte] 10974 A14E T Lee 5(2000)2] MS96
HtolH 25 o] 8¢ A M = FFA dArbe gied, 3
T F 45974 v FFTNN FE=Y & SA9 A
WG A -2 SAE Ve B Ao} 2
< LPALS] 44535 Uehligitt vlo]el 2 Al -e) 2|
e AW JFA HF F 39 7N 1/8ﬂ13%)7} %
WA7dE T87(88%)7t EElHR oM, HE F 7ol 7%
ol 27t A edskn, FuE7lA 7/84:(88%)7) -2
Aok WA AF AREE 7] ?4011*1-”— 73 £el7} o] Fof
R A ghow, FHAZAAE HF F 3Y0le 2eHA
k3, AF F 7L 38 38%)Ft BelE vk A HE
Al AF 3L Foll NN Y] 2l go] B3 AL 3
& HFol uhE WE Hlolg A e} o) Foln Aoz B
HALH, B7F HFolA 7| HE7L A o] oA ¢}
Ho Al B A7} 2po] 2 Bt T3 Guo S(2000)e T
#2132 Ck/Kor/323/963+ Ck/Kor/006/9691 4] B4 282
At TR 2 AR UERIA] @3tem, 59 B9 125
o] gellAle] whelx A Ee] 4¥E 3 A CKor/323/
96-& 718l A 85 ELF7F B2 F A 3(100%), ZHlH 7ol M
= 48571 R H AW (50%), Ck/Kor/ 006/962] 73-9-qll 7]
Bl e 4957H44%), Sl e 2047H22%) £al
€ 5 HE Z7A9) & Ad3 2 BYdEs v
141311:} a8y g BelF7t obd Ck/Bei/1/94(HIN2)o] A
= 80%7kA] 9] FHARES Y7 = st oy, ole At
B4 Woldl 23 HA £3 F-9jo TgrA ohv| At
Eggoed 1ydd S 5T ez A} wat
M =l FEFE A ATl HAakgol gl A=
2 A3 daet dAsigla, AR gl MSoee] 42
Ae HE F I3z TGN RelEe 5 8 A3
el T AAE YEAAIRE HE F 7Yl Z1gollA vt
olglx Bal7h HA] ga Biloxe] Be]fo] kol &
dukAQl 28] 32 2 A48 dAEE g F e
Al BelFe] el A s suziute] w3 Azjo|x|ut 7| #
Hjd7te] Eelg Tt =4 1JrEM~ < 435
YeRSiTh webA) ADLO401 8] 5= LPAIS)
9o, I F<1 LPAI wlo] Ekbol MS963} 73
A= 545 Vel S 80E S+ 3

rlo RN

o o &
i
ol =

& \-J W o

oF2|FQl MS963} Wil B H 2 A 9] ADLO4012] o]F 3
Holl ek F3bs AE-E 3 A3 7 value = 0712 5339
(r value = 1)ol] H|3}ld ThA e 23S VeERAA T, T
Hlol22=3te] A & Aot 1S ¢ 4 ULk ¢
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9 o] QAEFA} Hpol2] 2] RejF3el Aol 2ol
7t & 5 ke AR ov] 22 Aol Fe] g ut gt
(Magill et al, 1936). Archetti 5{(1950)2 QI Z-2<l2} A He]F
Q) FMI, SH, PR8, 965 Alole] &glAl Alo)& A

FM12} SHZte] =142 @949 atel= A9 fle
gelatg o), SHe} 96532 74$o A =1/8% &
Ae] ajol&
gz srieks g g UrE‘rLH ]
o] 5 wpolg| 2 Alelo N e FEF ol ula] thh R 13k
< JeiA g, @A i}olg— =R @2 FeaA
ADL0401 #2|== oF) 7k =

eIt olshde] e A ?ﬂx}

EE&3A A Qﬁoﬂ/\il‘ ADL0401-2 0.1% Formalin, 37
TollA whol2lx 4o 2 FekS 4] oAl 143} o]
Lﬂ"ﬂ A EE37} o] Fox 0.01M BEIS} Blmale] B}

2 AHE Jehick Hurst—-(1957) BEI £&3}4)7} For-
alinl S13) R WA 4ok @) o) or), 2
Aol Formalinol Al 2 E%5S 21, @A) BEI Az

Alefel o] THAlE o] e Aoz woto] Ho| 5 HE
Aot 8 =AM FE Aoz AL 92, Formalin
ARE F5¢ HdsE IS 32 B AP L 53
A F dAch '

WA FHFE o] &3l /e Wil ebdAd 2 Wy
qe A A}, 9N HEAT 3
2 LA 4= glgle ‘1] HA =71 0 adjuvant(Seppic,
France)& A18-819€ wlol] 718 53 Wd%S FA94
o). David $(200)& B4 Fo] Hsel o42) 7)e) LPAIS o &
gt Haloz AlgelA f2ig HPAI A/Hong Kong/156/97
(H5N1)3} HPAI A/Hong Kong/483/97(HSNNE 27 =3}
AL ), vlolel 20) 243} MBS B8 WA TAYA
gk ojx A %1}\17%} al u].o}a/\ 7-/14 TN A A=
wmae] F59 o

=

3
adjuvante] WMAHH-E ﬂ‘ﬂ

g% 5 3—,—°ﬂ 49~5.1 logZA
HI 9718 dehliglon], 34 3% Ao wzeiae vl
g2 AQFEY 7t o] FoR|A] k3 E¥oA 15ukE] F 17)
of welelaw BeRE 5 WS Folo] IS4 B vt

olgx HlEE AL £ SlEo] I HAT ISA 702 &
A = ollA g-&5tElo] 3= Drakeol 6VR H&l) 7149
V‘P SR glov AHATA 9} Bo] Bk 943 W
T BoFln, £ oA 432 Ale Awgt
< 9 =l 8 WelNE A5 neis Bolot & wizta A
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