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WE: REABHBF NI BFERFEL T A/Goose/Guangdong/1/96 (H5N1) [GD/1/96 (HS5N1) ] HA &9 DNA &
HHRA pCIHAS RAERFHAERFN, A THEFRABRATER, dL4RFPRAIH#TTHE-FHHAX. &
RAAA, F1 10, 40, 70, 100 f0 150 g pCIHAS fosi ¥ 1 A BB, HABFEP RN 12, 5%(1/8) . 58. 3%(7/12) .
72.7%(8/11) . 50.0%(6/12) . 66.7%(8/12) #100%(12/12), HP 10100 pg N BAWHKRELELER K 1/8Ffn2/6:
FREHS. 20, 35F250pug pCIHAS B4 2 K, SR EIPRHDIH 45.5%(5/11) . 58.3%(7/12). 58.3%(7/12)
9L T%(A1/12), Sus WRBABERN 1/5, RAEXRDEHRE; pCIHAS 20%J5 ACP HRH kA H, BEwEk
FERHI R ER, EACPHAEALEMEM. EREFT, WBALR N DNA K E KK pCIHAS WRAREH R, DNAKY
MK pCIHAS BERABARENAEEMRAERENS, EALES - SRELANNE R+ A K&k E AT
R R A,

Kiia: RARKFE, DBEERRE; DNAKY;, SBRPRS

Protection Efficacity of DNA Vaccine Encoding Hemagglutinin of H5
Subtype Avian Influenza Virus
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Abstract: The DNA vaccine pCIHAS encoding hemagglutinin can protect SPF chicken against lethal HSN1 avian
influenza virus challenge. The more characters about its protection efficacity were studied. The protective rates in 10,40, 70,
100 and 150 pg groups which immunized pCIHAS were 12.5% (1/8), 58.3% (7/12), 72.7% (8/11), 50.0% (6/12) and 66.7% (8/12),
respectively. The protective rates in 5, 20, 35 and 50 ug groups were 45.5% ( 5/11), 58.3% (7/12), 58.3% (7/12) and 91.7% (11/
12),respectively. The 70, 100 and 5 pg groups have virus shedding with 1/8. 2/6 and 1/5. Though the inactived oil-
emulsion vaccine has high HI antibody titers and 100% protective rate, the AGP antibody could be detected after vaccination.
Results show that the pCIHAS is fit to boost by intramuscular injection. This would be useful to the study on gene
engineering vaccine of avian influenza virus.
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WERE R CIEEEMNR, N &R HR
FRMAETRER LR, FEMAR
B (6~14 ) ik ATV HA EF A DNA SR b Al = A
ﬁ’ﬁzﬂﬁﬁa}&ﬁﬂh&r‘ Ak = I8, 3RiA HON]
7 74 8 B0% M 28 IR 8% B HA 2 [A] ¥ DNA %2 B9 pCIHAS
AMEFE S ERRBPUA RN, 11 H AR R
RMBHIBIEHIE, A THEFRINH T LR, N
HREAIV KBTHIR AR A S, EENHAERT
MAVBIT TH—BHWH, GRUT,

1 MR 57R%

1.1 PR RN
E. coli M09 H KREXAEWAT, HWER
& B ERT AT RN E ST R E T CE R E R
ik pCTHAS HIZSER E L EE
1.2 SPF 438%0 SPF A8 £
9~ 11 H % SPF 1 it i P& /R VE 8 = 8F 7 BT SPF ik
RO AESRBLIER R SPF M HIG /R
BB ETF AT SPF R 03R4k, R HfHEsR
TR RIRBENRTERDYFLERBLELE R
MIAERERN.
1.3 BHAHS TRHE
HPAIV4r B kk A/Goose/Guangdong/1/96 (H5N1)
[(GD/1/96 (H5N1)) X HS WEIM S g /RIKBEM
R RI BN YREE A LRZRT
1.4 JR%IpCIHAS By K& &
7E M 109 B33 pCIHAS, BRNARVEIREL, X
Z AL RRIDNA (S B FrRE LK TE R ) &
IR EBREE THBREZ MW (PBS)
(pHT7.2) PHRHELEH.
1.5 pCIHAS S RIPWHHR
1.5.1 pCIHAS A H?‘Uﬁif"ﬁ{k%ﬁ%ﬁﬁh"ﬁﬁﬁﬁ%
R 74H, Ha1~54 DL pCIHAS 5% 11X,
pCIHAS LA 200 pl {zl:ﬂﬂﬂﬂ)l 2 RESH: KegfgE
4R34 10 (8 HD. 40 (12 F), 70(11 B), 100 (12
BY M1s50pg(12 2D, B H (12 ) AME 4%
H, HRERHNBENEN0.3ml, HTHQZR

\.

W E|
SN RRA, {E4F 200 ul PBS ¥ 4 A% SPF
38 4% J5 3 JA R HPAIV GD/1/96 (H5N1) ) 10 15 344
BMEEFE (10 LD, ) UNAFEHNEEHNE (R
0.2 nl); SHERLREBRALEERE 2 ANER
Bk O ot 343 B yE A I HT LKA AGP Hudk; &
HEE | AXENEERE T, e TaLt®E R

B SPF AL R B 0 B B, B MARER IR
=
1.5.2 pCIHAS /N [EFI B hn 58 G fI R IR
REEHN6H, 1 ~Nfﬁup01HA5ﬁa{§;2{k
ESHERR R 200 ul, HAERRETHHN S (11 R
20(12 ). 35 (12 R) F150 ug(12 R), Vé’ﬂ(n
R)%ﬂtﬁaﬁxﬂﬁéﬂ, {LEST 200 ul PBS K. 4
JEI#4 SPF X8 & % J& 3 i UL R B A AR I ag e 0%
29K %55 fi5 2 F CLHPAIV GD/1/96 (H5N1) #9750 LD All
REH®RE (BR0.2 nD. FEERARERAR
W J5 4 B 152 % iR i -4 85 L& f BIIHIFu i
FAGP Hifhk; ZEHERE | ARELGEEERRT, &
RA T AL IE J5 R SPF 8L R R 2 Bk

2 HR5HH

2.1 pCIHAS RE]FI R BX GBI RIPH N AR

STEEAEFEE 2~8 d 2EFET-. 10, 40,
70. 100 fl 150 ng pCIHAS 44 R S 4
G ESH R 12. 5%(1/8) . 58.3% (7/12).
72. 7%(8/11), 50.0% (6/12). 66.7% (8/12) %0
100. 0%(12/12)(F 1. B 1). 10 v g BHERE
Ja 3 AR/ KA HI rik/KFE, 40, 70, 100 F0
150 pg pCIHAS A E R /g HI HLA/KFLH E
Z5, MEaEHERRBHISIAKPHERTH
CH, HP 70 pg wBHAIELER N 1/8, 100 ug
%Eéﬂﬁﬁ EH % 2/6, pCIHAS S fEHEREE R
) Y AGP HL4%, T & 4L AE S % g 2 BRI AT Rl i AGP
P4k
2.2 pCIHAS ARG 7| RANGERENFRIFEAAR

S RAL IR 2~6 d &I, 5ug B
48 (R R ATIE 45. 5% (5/11), 20 F1 35 ug Ayl
HI S R I 58, 3%(7/12), 50 pgh A ik
PERAEIE91. T%(11/12) . 5 pg RIBARIRET T H
R % 1/5, 20 M35 pg SBEAR HI JLiEKPESR
BEHEAREENAR, AEEFHENR; BR
2 JAJg 50 pg R A K HI LR FHKFHER TH

.-

TH, BEXREEHFEKERUA KL pCIHAS L
ARFIEGE 2R HACPHAY M (F2., E
2,

3 ht

TEDNA % 5 P 9L IR RIE 7K 2 5 5 LIS B S
KRS0, ATV BRE R BB AR T 61X ATV HA
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Table 1 The protection efficacy of different doses immunized with pCIHAS
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3 AGP $i 1k HI JiFBHAERD (PREH/ 83D RiIFE (& / B¥O W&o (FEYE / 7788

Groups The AGP antibody The positive rate of HI antibody (positive/total) The protection rate The virus shedding
titers 1 4 2 8 34 4 B 5 (survival/total) (positive/survival)

lweeks 2 weeks 3 weeks 4 weeks 5 weeks

10 ug %% - 0/8 0/8 1/8 3/8% 1/8  1/8 (12.5%) 0/1

10 ug immunized

40 ug & - 6/12 6/12 7/12 7/12 7/12  7/12 (58.3%) 0/7

40 yg immunized

70 ng Bt - 0/11 3/11 5/11 8/11 8/11 8/11 (72.7%) 1/8

70 ug immunized

100 pg R - 0/12 6/12 6/12 6/12 6/12 6/12 (50.0%) 2/6

100 ug immunized

150 pg S - 0/12 7/12 7/12 8/12 8/12 8/12 (66.7%) 0/8

150 pg immunized

SR + 0/12 12/12 12/12 12/12 12/12  12/12(100. 0%) 0/12

Gil-emulsion vaccine

3E G BEXT HR - 0/22 0/22 0/22 - - 0/22(0. 0%) *3)

UUnvaccinated control

D1, 2. 3. 4, SRR ARG L. 2. SANKEF L. 2A; *H2ARBEHEMEYE, BTHHESS T " EABFE2~8d 2R
"1, 2, 3, 4, 5 weeks mean after 1, 2, 3 weeks of vaccine and after 1, 2 weeks of challenge; ? The Antibody of two chickens was
positive after challenge, but they died 8 days after challenge: ¥ The chickens died 2-8 days after challenge
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RI% Weeeks FAI %L Weeks
=104 ~f—40pg ~f~T70pg ~0—5ug —@—20ug —&—35 g —@— 50 ug
oy~ 100 g~~~ 150 pg === il Oil-emulsion vaccine
B 1 pCIHAS RE)FIRBIRRIGRIHI HAFEHKFE M2 pCIHAS REIFIMINRSEA HI HIRFEHKE
Fig.1 The HI antibody titers of different doses Fig.2 The HI antibody titers of different doses
immunized with pCIHAS boosted with pCIHAS

F£2 pCIHAS FEFIRIMSARE IR NS
Table 2 The protection efficacity of different doses boosted with pCIHAS

4 5 AGPH 4% HIFTAFRMEE (RS S 3D R (5 B8 HES R Rt/

Groups The AGP antibody The positive rate of HI antibody(positive/total) The protection rate The virus shedding
titers 1Y ) 34 4/8 5K 6/ TH (survival/total) (positive/survival)

Iweek 2 weeks 3 weeks 4 weeks 3 weeks 6 weeks 7 weeks

5 ugE RS - /11 3/11 3/11 2/11 3/1 411 5/11 5/11 (45. 5%) 1/5

5t g boosted

20 pg H3d Se % - 0/12 5/12 4/12 4/12 7/12 7/12 /12 7/12(58. 3%) 0/7

20 pg boosted

35 p gimsd S & - 0/12 2/12 6/12 7/12 7/12 /12 /12 7/12(58. 3%) 0/7

35 ug boosted

50 p gimsR ARt - 0/12 10/12 10/12 8/12 10/12 11/12 11/12 11/12(91. 7%) 0/11

50 pg boosted

el R anjid - 0/17 0/17 0/17 0/17 0/17 - - 0/17(0. 0%) *2)

{nvaccinated control

VL2 3 RN EREL. 2.3/, 4. 5 EAMBRRS 1. 2E, 6. THNKESL. 28,2 KEBE2~6 d £7¢

A 3 weeks mean after 1, 2 and 3 weeks of vaccine, respectively. 4 and 5 weeks mean after 1 and 2 weeks of boost, respectively.
6. 7 weeks me fter 1, 2 weeks of challenge, respectively. ? The chickens were all died 2-6 days after challenge
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LI S 37%

HEHFRR=E . FEREAHA EEF) DNA A
S EAERER ARSI E RN FHIR
{8141 Suarez F Schultz—Cherry!s! & #i& A 50
B 100 ug &7 H5 W &Y HA BTk e & if, A 50% Y
S AT ARSI BP0k, A 60% K% &S w] AR BOE
RERTE. BRERHE DNAKHEUNREN RS
G, B/DLESK, AT LA AR R R R, B
A 22 0 gy R B 1A Ho W AY HA BRI DNA 3
JFURE pCIHAS, LA 50 #1100 ug LRI ST B, A
(X AT LLE S e 19 7= 4 B K F B HL fudk, 1 B el A
FEEHLFERTFRN B S

AR — 5 R & B, DNA ki pCTHAS LA
R 10 ng LRI ST 5% J5 tha] R4 12. 5%(1/8) #Y
RENE T, P LREBERFEINKEL50 pg
pCIHAS I, HARP R A 66. 7%(8/12), HILAT I,
pCIHAS ki 1 R B BRIRR K AE, BiXFRENR
BRI SUHAT IR % & . T 5 ng pCIHAS 2 K%

& (B 10 ug) /GEIAIE 2] 45. 5%(5/11) R

#, 50pg pCIHAS KRR AT HEIL91. 7%(11/12) .
ER% T, BE{F pCIHAS 2 IR SRR A KB EFE
BT 1 XR&EERKE, B 2 kAR HERE
HERAER, 2REBEHIBRENT 1 KRGk, &
BIDNASE M I Ja » LR RIE K F 40 2004 B — =2 A
BN A REFTE—EKFRNERNANTESE
MM RBERY, X5 ARRGS FEH 20,
R, A T HRIRPURER D, IN5E G E N A DNARE
iR N Y W

755 pg 3R ARLH . 70 1100 pg pCIHAS %
& 1 R R SRR XS E RS R R AR
KPRHME, # o ERY, XEREES BRI
F % S5 AR MR BT rik, TOEBEEH HI frioK
FEHE EFR & 7E 10 pg pCIHAS & i 1 IR,
A 2 RS ENHE G SR B R R Bt
RERE, RERB THEXRHEEE; AEREX
BEAREEREERNBTE, BIRKIURTEH
i, MAEAETBRRNGEAY, LEESRKGRES
S A B EHIPUE R N ARSI RE ST 2 PR
BB, X RN, 29 DNA S FALZEL 41
PR RIEBRAREUES —EEE N AR %5 &4
R, RARPRE AT, TARERD
Hxsm B M 5 R 7£20 ug pCIHAS B A5 A
50 ug pCIHASINGR & 53 R BLE 1 Al B & &y
RIPL A ZKCF R ERBRARIR &, X AT B ¥ A 3 AR
BB S iE R HRNA XK.

il

B2, FikH5 TR HA EF K DNA B H kL
pCIHAS B AH B AFE K25 54 f S Z R4,
BEAEEH FiEr-A K EH B R THE, mHE
HeRENaRNKEE - EaER, BHi,
ﬂi 515 DNA B ENL R A R A R IE K
MHih R NIKFE, BASBURBTT .
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