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Abstract: Three recombinant fowlpox viruses: rFPV-H5HA-IL18. . rFPV-H5HA-H7HA-IL18 and
rFPV-H5HA were administered to one-day-old specific pathogen free (SPF) chicken and seven-
day-old commercial Leghorn egg laying chicken by wing web route. At 7, 14 and 21 days post in-
fect, hemagglutination inhibition (HI) antibody titer and nonspecific cellular immunity level were
quantified. The results showed all rFPV-vaccinated groups produced HI antibody. and cellular
immunity levels induced by rFPV-H5HA-IL.18 and rFPV-H5HA-H7HA-IL18 strains were signif-
icantly higher than that induced by rFPV-H5HA. At 21days post-inoculation, immunized SPF
chicken and commercial Leghorn egg laying chicken were challenged with H5N1 HPAIV, rFPV-
H5HA-IL18 and rFPV-H5HA-H7HA-IL18 strains could induce 10/10 protection against chal-
lenge with HPAIV. rFPV-H5HA strain induced 90% protection, For immunized egg laying
chicken groups, cloacal swabbing samples were collected at 7 days post challenge, and no shed-
ding was found in groups vaccinated with tFPV-H5HA-ILL18 and rFPV~H5HA—H7HA—IL18. rF-
PV-H5HA-IL18 and rFPV-H5HA-H7HA-IL18 strains-vaccinated groups displayed significantly
enhanced weight gain compared to groups vaccinated with rFPV-H5HA.,
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H5HA-IL18 #1 rFPV-H5HA-H7HA-IL18 % B 3 %Kik 10/10,rFPV-HSHA SRS W& H P £E 9/10. 5%
HAEHAHE, RENHRESTYUER dREMHER K FHS B HEEHER. 487K, FPV-HSHA-
IL18 . rFPV-HSHA-H7HA-IL18 REHE N HGH 7d THHR HNH aZSHERRR T HEASE TR MRS
HA 4 rFPV-H5HA BHWE %%, FPV-H5HA-1L18 #l rFPV-HSHA-H7HA-IL18 HE M, 78 14 B ik
EH @ H T rFPV-HSHA S0 4 F % Hl& f 5t B4 ] . R L R399 1L-18 BERE KA R B A i g

MR .

XEWR:BERERT EASERTEE SRR IRE AN K 18

PSS .S831.7 ERFRIRES A

HATH &M/ REE MK S mIL NS,
BX R BAEF S AR . A ANE . E A
JG 475 H A X & 3 BUR B (Avian influenza virus.
AIV) HA fI NP A MHE, AT EEZWHRE &
T 0 8RR A M AR AT R R R T R
ERANEE. YERSENIBRENERRER
HHEHAC T T EMRIRRPEI R ERK,
HEMIUAE BRH RN RERME., HA 2 AV
FEBEFRPHEIES ., URAIZMTER AIV HA
B R A XS 5 0 B (fFPV) 8 1 4 5% 15 AT X /] —
TE U R [6) 25 4k CRLAE 88 AR B0 1 84D M e 7=
E10/10 WHRERP . MAARETHERBIEREW
W, BERF MM AN R, ATHEEASER
BHEE—BRAEEREIREEE BERTNNER
ER/DN Zets BNE - WREEM, £ N
Xof X Fr 44 3 3 4 R0 G g R A MR AE AT . .
BEERFEARERR T EHEERBRBIAEGE
REMNERER. EP22—mBEEAEEFPIIA
MM, a0 1L-2 F1 IFN- 11, B DA g 3k 38 K 17 4
HHEMARNAN T EHASERE. NS AR
MR TR BB R W M R . I, X — ik
BARERAME L SR ERFEHARENE
BErz—1,

T HIBE H5 Al H7 T 8 & i Ry & &, [7) B
o, FIR RS 7 5 2 84T 4] 4 XS B R R 4 8 R K 1Y
FREEM, L 282E4 B RIE N R R, B T Itk
ik H5 WA ATV HA #RH 50 1L-18 EHEWEH Y
SR rFPV-HSHA-IL18, #t 3% ik H5.H7 T
BAIV HA ZH 5738 11-18 2 FH i E 48 85 K &
1 rFPV-HS5HA-H7HA-1L18 #1 % 1% H5 T &
ATV HA JE [ B9 5 408 5 5% 8% % FPV-H5HA,
UBIRIRERIESEER BT Z @A HS T
B AIV 2REREZE M — LG, MEHEE
By, rFPV-H5HA-IL.18 # rFPV-H5HA-H7HA-
IL18 MG R 1 5 RIS A 2, i AL AE IR K
HREN— L RE, Fat. i THEAN 1L-18
MERL R T RSN RN R R TYERER

X EHE1003-5125(2005)06-0607-086

PRI RS R T Sl R 4P, IR i R — R MO S5 R
Hi .

1 MRSk

1.1 3R¥EmH

MR 282E4 S (wt-FPV) I f1[H &
E2h 53 W& FT, TCID:;, 8 1X107/0. 1mL, AlIV I-
solatel AR E A BARFE R HONT A3 I & 5w
Y8 W% E (ELD, = 107%/0, 1mL, LD, =
10%%/0. 1 mL) AR KB AR EFEFHK. HF
ik H5 WA AIV HA R 538 11-18 EFE MW EH
SR i rFPV-H5HA-IL18 #: %3k H5.H7 ¥
BIAIVHA R S50 118 EEMEHUERE
yE 8 rFPV-HS5HA-H7HA-IL18 #13% 3% H5 I &
AlVHAERERMWEANY KR TR H FPV-HSHA
WAL EME, HS T AIVARERER
B FAGAR 1 H#% SPF 3% & 9~11 H ¥ SPF X%
B ERI/RIESEHRA.1 HRRE M Leghorn &
K HERB R,
1.2 BAREAN RT-PCREE

W g B4 % B Yt i CEF, A TRIZOL LS Rea-
gent R UABH 445 /R IR IV M & RNA, ATV HA £ H
¥R 5 YA 1IL-18 BRI RS | ¥i#tiT RT-PCR.
1.3 IFAKEERFSE

Kok EHRE I TH A LA CEF H g
BEMM b, FEHi% FPV 282 E4 Bk A A2 Q4
Pt ER ., 100 REREE . L 3% BSA K&K, LA
BHL ALV ZREFENE Pk, AREBER 60 £
Wi B FITC tRig M E4079 IgY A% —Hi/&, A TBS
IOXH R, KB MBETMWE.,
1.4 BAFRSNBEREENIE

K EHRE RS R T 282E4 75 SPF X IR
SFYEANM b, VEER 1,100 BB B SRR 40 AR (0. 2
mL/SmL 4MEEE SR AT M. HBEHESH
¥ 2 I LA
1.5 EAKRBIFEN HIREKFERRRT

120 1 H# SPF XFEHL 4 AL 6 4. |4 20
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H~4 H . A3 TRMEANERERE,
5 R H5 TR ATV KiEH 0. 2mL, %5 6 4
F 0. 2mL PBS, #F M H .5 7d.14d.21d %X El
S A H5 TR ATV 4% 5 i 5 40 ) 4 (K
(HD/EE (L log, F#R). ULELRBSHEERKE 7 H
MEREY, RENE R RSERAR L. ME
i Ry U REA TR SR UE /NN 7 %N
1.6 B2ES5HH

60 R 1 Hih SPF WSREHL4 AL 6 4H.3% 1.5 W77
T RE., 2% 21d F, A 10° ELD,, AIV Isolatel
TR LS ST B AT G R AL, Bt R BB T
MELITERIER, 90 R 1 B Leghorn i G %
BENLAT AL 9 . 72 1 e B R AR N IT kT
GREMEE, HPEAFHRETHASEECHN LR
4,5 10°PFU M W IFTU K EREM. am3 /G,
Al 10°ELD;, A1V Isolatel 588 LA i S #4780t 45
i 2 AR KRR RFET S E TR E,
1.7 EARERRGHRKCAMEHKALTE

50 H 1 ¥4 Leghorn M E M FEHL AL 5 4.
e 10 R A8 ER. L ARRE. 1~4 @a3E
W F #|# 10°PFU iy rFPV-H5HA-IL18,rFPV-
H5HA-H7HA-IL18 .rFPV-H5HA # wt-FPV; % 5
Wl EXTRE, R 0. 2ml PBS, HER 14 d,
BUBS E R E R IR .
1.8 EAKRBEESPFEBENEERKHRI

100 21 H& SPF BENL4 AL 5 4, B4 20
H,1~4 4 928 E T fl# cFPV-H5HA-IL18,
rFPV-H5HA-H7HA-IL18, rFPV-H5HA #1 wt-
FPV & 10°PFU, % 5 & F 0. 2mL PBS, 231 T
BAS 7d M 14d FRE. A SPSS S X & HGK
hEEFZ.
1.9 AN EBEHBEKEHESELD

Xt 1.6 R SRR 9 40 Leghorn R dn XY, ik
# 10°PFU rFPV-H5HA-1L18, rFPV-H5HA-H7HA-
IL18 xFPV-HSHA K K& @ R Z 8, EW#HE 7
RFELEGHBBERKTRERS AERBEEESR
EELE O H SRR SFT AIV 43 B, B AE G 3%
F 5 IS RR, B e T 8 4 4 A T 7R R HE B R

2 #X

2.1 EAKEM RT-PCR EE

Xt rFPV-HSHA B B 41 35 £ 9 82 |
RNA,f H5 T8 AIV HA £ FEE|4# 47 RT-PCR
P8, BT 44 1700bp B9 HA B H A B (B
.5 A/NI%, FH HS LA AIV HA #HA

D24 A rFPV-HSHA E4mEERE. 6
CEF #ifuh B8 ¥ %, WM rFPV-HSHA-H7HA-
1118 J2R Y 40 B 3% 57 4 P 42 B RNAL F] 1L-18 [
5141i#47 RT-PCR ¥ 3%, 6] ¢ 3% 11} 24 500bp #Y 1L-
18 EER B L, 5B/, KU IL-18
EHEEZ28 453 A (FPV- H5-H7-1L18 £E 4,3
1 CEF gifah 18385 . A HoHA BE L5
fl HTHA T #0547 RT-PCR ¥ 3, /] § 3§
24 3400bp B9 HSHA-H7THA EE F R(E 2), 5
B K/ R, F B HEHA-HTHA BEeEBENE
B4 A (FPV-HSHA-HTHA-IL18 HEHA, &
CEF 40 83 4 15 20 8 % . H 1t % 8 rFPV-HSHA-
H7HA TLi8 fl rFPV-HS5HA B4 FEHEMEBI,

1 2 3 <4

H3HA
{1.7kb)

IL-18
(0°5kb)

1 rFRV-H5HA-H7HA-IL18 # PCR %%
Fig.1 PCR amplification of rfFRV-H5HA- H7HA-IL18

1, rFPV-H5HA-IL18 strain; 2. rFPV-H5HA strain;3/4. DL-2000
DNA Marker: 5. rPFV-H5HA-IL18 and rPFV-HSHA-H7HA-
1L18.

2U0—8 — ‘ '3.45kb)HSHTHA

B 2 rFRV-H5HA- H7HA-1L.18 #) PCR X%
Fig. 2 PCR amplification of rFPV -HSHA-H7HA-
IL18
1/2. DNA Marker;3. rPFV-H5HA-H7HA-IL18 strain.

2.2 IFA &

FEARERLEY A L8 CEF @i, 20
Wi [ 52 » 455 5930 AIV $iik FITC fRiC M EH Y
PR TEERN. KA HBETUE., GRER,
MIREMEBRE S0 3 SR EE SRR R
40 B 26 B0 B R 58 96 O L PR M A0 e I E 8 B 48 B R
FRLME . EFA B RFER CEF KL
E3) &R FEBHFPV-HSHA-H7HA-IL18 . rFPV-
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B3 MEaEikiifs HSHA HTHA ZREMEARE
Fig. 3 Identification of the recomtinant FPVe by IFA
1. Nomoral CEF; 2. rFPV-H5-1L-18; 3. (FPV-H5-H7-1L1&: 4. rFPV-HS.

H5HA-IL18 #1 rFPV-H5HA g CEF ;N #3ik
H5 1 H7 JEA AIV HA,
2.3 EEFSANERLNEN
BAMBEARERSERMLREE, EHR 1:10
B BE RN A M (0. 2 mL/5mL 40 M3 S5 00 ) #E 47 Ik
Bt . BEITAHREHARENRMN N (FPV-
H5HA-IL18,.rFPV-H5HA-H7HA-IL18 # % #r &4
% 50X 10° PFU/mL, rFPV-H5HA il wt-FPV
FH R 25X 10°PFU/mL,
2.4 EHHKREFLEN HIHEKE
1 H ¥ SPF SL38 8 H0 7 H #& Leghorn B f & 5L
BEmEFHEALNE HS FARSE ALV 0§
M Hi& (HD . Leghorn B E LKA 7 H it
B B A I B 5 MR FPV R (<2, Log, R

R, FELO PRI M RN KRG H AT S H AR
#& . SPF L85 41 78 76 8 # B 4 /%5 3 (FPV-H5HA-
IL18, rFPV-H5HA-H7HA-1L18 # rFPV-H5HA7d
JE BB AT R U BN i HI fuik, B HUE K FRIR. &
& 14d 1 21d J& HI H1 3% B85 W KOF ; 3 f w-
FPV F1 PBS 385K 7= 4 AR fa] HI Hiik ; B fp K16 &1 78
FEAE T BB KR HIHiR, 5 R 1% 1. Leghorn
MENLEE, BB OESFTE THEKTER
HI$iik 25 %13 1, SPF X # Leghorn 7 & 2 X
Fp rFPV-HSHA-H7HA-IL18 /5 ¥ 8 7= 4 41 H7 AIV
HA I 36 #0030 % $T 4 7™ 4§ P ik K ¥ 541 HSHA
PR, ARG EMBEHRHYATA
BL NP #ik,

2.4 BEHBRHERBABRIPE

# 1 EHLH A SPF 0/ f B RIS E 8 HIF K

Tablel HI antibodies induced by rFPV for SPF chicken/ commercial egg laying chicken
rFPV-H5HA-IL18 rFPV-HSHA- rFPV-H5HA Inactivated vaccine wt-FPV Negative control
H7HA-IL18
7d 2.15+0.32/ 2.02+0.16/ 3.1440.17/ 3.98+0.26/ 0 0
3.2210.42 2.52+0.51 3.6240.12 3.93+0.12
14d 3.26+1.02/ 3.04+0.92/ 1.04+0.81/ 5.94+0.51/ 0 0
4.5641.52 3.9440. 32 1.044£0.71 5.5340.61
21d 3.21%£1.21/ 3.01+0. 88/ 4.56+0.37/ 7.85+0.83/ 0 0
4,334+1,22 3.64%0. 82 4.454+0.53 7.451‘0.63'

Note: Antibody titers denote significant difference at 7 and 14 days old ( p<C0. 05). Dose of inoculation was 10° PFU.

R 15 IR O AT IR AT 4. K
FBOAEMITREKHERT R, 7€ SPFIEFE & Leg-
horn B RABH P, LEXSEBAS wt-FPV 34
ERFRE 2d FFHHBEW U SRR JHIE .
MEMERE T HMERAGER,HTF 2~6d §2
TFET-, SPF XK 4H,10° PFU ¢ rFPV-H5HA-

11.18 #1 rFPV-H5HA-H7HA-1L18 4 5 40 79 X} 3%
FIFH =4 10/10 3%, rFPV-HSHA R RIEH
BAEAN X RBELGES A 9/10 RIPR, HHEN
R LB 10° PFU B rFPV-H5HA FIKE 1 %
A RBIE A 9/10 R RS HETHBEY
RIEHRT R E 10/10 1.
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2.5 BEARERRATMAESHEACHAREER
R L&

BMEGEE 14d FREBMSME, 84 10 A,
BB Z Con A RIBGHIMFEEE ., %
B #EB (& 4),rFPV-H5HA-IL18 1 rFPV-H5HA-
H7HA-TL18 SR 43 = 48 Con A RIBHE $HA
B & T rFPV-H5HA 1 wt-FPV & 4 (p <
0.05), iiF B§ rFPV-H5HA-IL18 #1 rFPV-H5HA-
H7HA-IL18 fE{k N ik ) 1L-18 3438 T X% 4 40 i
FE K

1.6
1.4

1.2

il B i
)ELEL N

VUTAL-HS-(.18 VUTAL-HS-H7-IL18 VUTA2-HS WLEFPV
Bl 4 Con A RIBHY kI 40 R 38 58 K Kif

Fig. 4 Splenocyte lymphocytes proliferation stimulated
by Con A

2.6 EARESRESPFEBENEEMKNER
1 B SPF X8 e/ & R i 7d M 14d 5, 847
HRERR . FESRNE 2. 2% 14d G, 3#EM (FPV-
H5HA #1 wt-FPV W3S (k& & E 8B T #E f FPV-
H5HA-IL18, rFPV-H5HA-H7HA-IL18 1335 [ X} M
4134, B rFPV-H5HA-IL18, rFPV-H5HA-H7HA-
IL18 TEAR N R IB B 3G 1L-18 BEIER G 95 s B 1A X
A X0 B R I AR PE R
#2 BEHRBAKZ I H@ SPFHYEMEER KNP N
Table 2 The effects of rFPV on the body weight gain of 1-
day-old SPF chickens

7d NEHXGHBEE D RERKFRES, ANKLSE
BT AIVREESB AESESERILE 3. £
HANGEREBRADERAEERERVHERE, M
Btk 1L-18 ME A E % & A & HZE SRR
FARWIL- 1S WEANEREMKERE.

#3 HEUERBERENTREEYA ALV Isolate(HSND ¥
BRMEEHEE

Tab 3 Data of virus isolation from cloacal swab specimens
of rFPV vaccinated commes«izl egg laying chicken
Groups Dose\ PELH Patios oi chicken shedding virus
7days post challenging
) rFP’V?HSl;\ 1018 1(56 0/10
TPV-H5HA-H7HA-IL18 10°% 0/10
rFPV-HSHA 108 1/10
Inactivated vaccine 0.2ml 1/9
wt-FPV 108

PBS control

Dose Body weight(g)
Groups - - v -
(PFU) 7 dpi 14 dpi
rFPV-H5HA-IL18 10¢ 65.11%6. 3" 115, 5%11, 4¢

rFPV-H5HA-H7HA-

108 64, 9+5. 6¢ 114,211, 8¢
11.18
rFPV-H5HA 108 62.3+7. 3" 101, 8413, 5¢
wt-FPV 108 61, 8+7.3" 99. 813,59
PBS control 68. 618, 4* 120.5£18.1°

Note; a and b denote significant difference ( p<0.05); ¢ and d de-

note significant difference ( p<C0. 05) ;dpi:days post inoculation.

2,7 ERAFERAENESRESEGA ALV Isolate
(H5N1) B & /5 it s As HE | 3

XM 9 4 Leghorn B & BB X9, & £

10° PFU rFPV-H5HA-IL18 ,rFPV-H5HA-H7HA-

IL18.rFPV-H5HA R RKIEH REB . EHEESH

a:Negative control all died. Vaccining age were 7d and challenging

age were 28d.
3 it

DA 55 %5 B AR R A B 0 R AL R R R
HE RS AR — N ERER, RH N
A8 1 1 T B I e S B T B B 0 B 4 T B AT
B — otk 24 B R T B S B A R B B . — e 4
PR T 7E 3 4 M B s PR 3 b B B0 B R AR
GEETH EAREO—-RIMABE T IL-1~
IL-8.1L-12.IFN . B4 f-E s M EE R HHE F.
i B0 PR BB B 2 ) 1 S 4 88 ¥ 9 R R 9% R P B4R
., ROEME TR R R A
SR e SR P S N, HEOR G AR PR
A 1 40 B PR S 18 15 35 (cytokine adjuvant) B K
MR, Schneider!™ % F 2000 4 ¥ % 75 & 5
7 1L-18 cDNA, 4 K AT B sh 47 T R 5%, R
B IL-18 A E S IFN-y 8 R AW %%
#., Thomas WG™ % F 2003 F B FHR#— 4
FHIRG IL-18 cDNA B SHEMEEK. BES
CD4™ T 4A 3 43 W IFN-7, & Th KB IE LA, 68
B T HREEHE, % MHC Classll Ag WE R B A
EAY .
AHRMAREACHEFNEHRERY
rFPV-H5HA ,rFPV-H5HA-IL18 ] rFPV-H5HA-
H7HA-IL18, 317 T R P L. WS HRR
B35t 3t ik 0 1L-18 40 M P F B 4 80 45 018 3R
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[F Atk H5N1 T AIV mMEEE R (HA) &
H5N1 f1 H7TN1 B E ATV B ERM A RS =PHN
G RIS, BT REAR T 59 55 7% B8 2R 14 X 46 X8 4k
ERKOHERRAEWHIEM. £4%% SPF 4
¥ Leghorn M EAES F W REF 4 —EKEWH
3t Hs W& AIV & HI $ii{k. SPF 483X F1 Leg-
horn BB X 2 NEHEE £ZF X F K
H5 E %] HPAIV % 8 M 5 B85 =4 10/10 B4
WPhH 5SEREEMY, B0, SEHEHMEL, 3 %
REBHBEHREGEHARA4LH NP EAHKE,
AeTHERBEBFOLEN . RNALRERAE
% rFPV-H5HA-H7HA-IL18 EH H & & A 8 5t
H5 f1 H7 ATH ATV RN EBREP R, A d
BT A, T E@ L T#8E. ARATHR NI
FEEREWE. T — 2 AR R EHAIE
BIRMEXT B AT R EE AT EURR
R R EMEZE TR S — R EMER
e, 35 B I RN F ARV, MR E AT 45 A 15 1
fE&Y RER.
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