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Immune Efficacy of a Recombinant Fowlpox Virus Co-expressing HA
and NA Genes of Avian Influenza Virus in SPF Chickens
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Abstract: A recombinant fowlpox virus co-expressing haemagglutinin (HA) and neuraminidase (NA) named as rFPV-
HA-NA was produced by HA and NA gene of A/Goose/Guangdong/3/96 (H5N1) isolate of avian influenza virus recombined
into the genome of fowlpox virus. In this study, to evaluate its ability to protect chickens against challenge with a lethal dose
of highly pathogenic isolates of avian influenza virus, eight-week-old specific-pathogenic-free (SPF) chickens were vaccinated
with recombinant virus or the wildtype fowlpox virus by wing-web puncture. Following challenge 4 weeks later with 10 LD,
highly pathogenic avian influenza virus HSN1 and H7N1 isolate, all chickens vaccinated with recombinant virus were
protected, while the chickens vaccinated with the wildtype fowlpox virus or unvaccinated controls experienced 100%
mortality respectively following challenge. And this complete protection was accompanied by the high levels of specific
antibody response to the respective components of the recombinant virus.
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Table 1 HI antibody of SPF chickens after vaccination and challenge

A5 SRy I G A Weeks post-immunization W E 5 A¥ Weeks post-challenge
Groups Pre- | 2 3 4 1 2 3
JE RN R 0 0 0 0 0 - a - -~
Unvaccinated control ‘ -b - -
BT 0 0 0 0 0 - a E -
S-FPV-017 immunized _ -b - -
HAMELR 0 2.50+0.75 6.45+0.68 6.47+0.92 6.29+0.87 561+1.08a 6.67+2.29 5.83+ 1.80
rFPV-HA-NA immunized 6,69+ 1.13 b 9.44 +1.61 9.50 1+ 0.87
U a M bl HON1, HINl R#BERHERAERBIEGRHE, - RATEFRENE G ST |

a and b represent the result of HI antibody after challenge with H5N1 and H7N1, respectively: - represents all the chickens died

after challenge

F2 SPFISFHPAIV HSNt FMHINt G EFESSE. 2EEETIER
Table 2 The result of virus re-isolation and protection of SPF chickens after challenge with H5N1 and H7N1

A G 13 o PR S/ Rl RIRC Y/ B FET- XS / B3
Groups Challenge virus No.positive/No. tested No. sick/total No. dead/total
Ik SN PR H5N1 7/7 10/10 | 10/10
Unvaccinated control H7N1 ~b 10/10 10/10
BiEREAY HoN1 8/8 10/10 10/10
S-FPV-017 immunized H7N1 1/1 10/10 10/10
HAMRFRR H5N1 0/10 0/10 | 0/10
rFPV-HA-NA immunized H7N1 1/10 0/10 0/10

D HARBBAERESE T4 RXCLHIT All the chickens in this group died 4 days post challenge

S

3 b5 o WHBEEEEEREAREN A%, hERiE
| - —HEE T BEREEHAIINEEREE S BHEH AW

A EH B W TrFPV-HA-NAR LR ABES-FPV-  WBUR I B BT mEs .
017 M EERF K 7 NEMRESE, THE4RE iH L HI A1 ELISA 2 Mt iEmil 7 EH R &
A G, | RRRERREARE S, FEARKRSEE  rFPV-HA-NA 7 SPF X84k 4 Frifs S 7= 4 Pk K F,




608

@Ok A B

RYE

i SR B 4L 95 2 40 T T B Rl B B 7K PB4 HA-HI 3

AFINA-ELISA$HUiE, RHE

Sh 4

K

),

il

TR FERPFRAEF
7 rFPV-HA-NA 3% FI¥S RefE 100% FHT HON1 HPAIV

HEBERBELRREENR
K EE IR RIS AR HIE R AE S N AR RE RS XY FH IR
fee R AR ERAEYFRENEAr
BT R 57 et PR

, HA 5 NA XUE: R B 2 0w

RIBSEE R, (AR SERA T X4 HIN1 IE2Y HPATV 3§

mll U

SHRI . WX 2 NIRRT AT, HEN1 R
4 s 5 T Rk B HA S R — RO B, SRR
oG RRT], RN HA XA —
PR B G R AR 012,
e RAMRR, VR

HA ¢ 2 37 /3%
1 H7N1 #12—A
NATEREEHRBPH

NA G A —E &Y. R TR B RINA R BE AR TR

YEH
HHPMER, R
M
BT R — L 5UR I, FNA BRI 4

it AMN—BE A EFRERENTEAN R
REMSTE PP AL b PR B B R 38 7,
AE AR S R EBRAT I A —ERER
L2 ﬁ?i

1]

TE R B R A Ja AT LA D PR iRt HA B NA Fi4A
WE, FE—ERE LN A EERIGE KR

X

EH,

IFPIRIREERIE RGURIARY HA B NA YE 547

PUR, S I RIRIR G S R B 2 F TR HUHA -\ NA-

TR

L,

HRRIE TR BTG ANE, Prifpiss R
Y REAE P R ST HA 0 NA XA FR R B DA

BE, JF B R BRI B ORI PE AR 15 1160, 3K

BERRARBHINEOEF FREIAI

iR

EEEMIE ZRIMARKF L, TR &
FENEMN, 555 R EEZ R T HKITIEE.

EA A FTUESE, EH T KX AR EH BN

rFPV-HA-NA B—NEEEXT HON1 FIH7N1 2 Fp v &Y

HPAIVARI I T & BB B R R T R

CFERBIE

\...Il.

RE RRER, BET EE#ITAEARHRERR
ol B % G 5 o 4 J 5 U T OB

References

[1]

[2]

[3]

Alexander D J. A review of avian influenza in different

bird species. Veterinary Microbiology, 2000, 74(1-2):
3-13.

Crawford J, Wilkinson B, VYosnesenskey A, Smith G, Garcia M,
Stone H,
vaccines protect against lethal influenza infections by
avian H5 and H7 subtypes. Vaccine, 1999, 17: 2 265-2 274.
HEXR, HER, THER SHRMARKEREHHR. F
[ FiRH BB 2E 48, 1999, 21 (6): 401-405.

Tang X Y, Tian G B, Yu K Z. Studies on oil-emulsioned

Perdue M. Baculovirus—derivved hemagglutinin

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

(15]

[16]

inactivated vaccine of avian influenza, Chinese Journal

Preven Veterinary Science, 1999,21 (6): 401-405. (in

Chinese)

Deroo T, Jou W M, Fiers W, Recombinant neuraminidase
vaccine protects against lethal influenza. Vaccine, 1996,
14(6). 561-569.

Kilbourne E D, Johansson B E, Grajower B. Independent and
disparate evolution in nature of influenza A virus
hemagglutinin and neuraminidase glycoproteins. Proceeding
1990, 87 (2): 786-790.

Paoletti E. Application of poxvirus vectors to vaccinatim:

Academic Science USA.

an update. Proceeding of the National Academic Science of
USA, 1996, 93: 11 349-11 353.

Taylor J, Christensen L, Gettig R, Goebel J, Bouquet JF,
Mickle T R, Paoletti E., Efficacy of a recombinant fowl
pox-based Newcastle disease virus vaccine candidate against
velogenic and respiratory challenge. Avian Disease, 1996,
40(1): 173-180.

Swayne D E, Garcian M, Beck J R, Kinney N, Suarez D L.
Protection against diverse highly pathogenic H5 avian
influenza viruses in chickens immunized with recombinant
fowlpox vaccine containing an H5 avian influenza
hemagglutinin gene insert. Vaccine, 2000, 18& 1 088-1 (95.
Qiao C L, YuK Z, Jiang YP, Jia Y Q,Tian G B, Liu M, Deng
G H, Wang X R, Meng Q W, Tang X Y. Protection of chickens
against highly lethal H5N1 and H7N1 avian influenza viruses
with a recombinant fowlpox virus co-expressing H5
haemagglutinin and N1 neuraminidase genes. Avain Pathology,
2003, 32: 25-31. |

Webster R G, Kawaoka Y, Taylor 'J, Weinberg R, Paoletti E.
Efficacy of nucleoprotein and haemagglutinin antigens
expressed in fowlpox virus as vaccine for influenza in
1991, 9: 303-308.

Kodihalli S, Sivanandan V, Nagaraja K V, Shaw D, Halvorson

chickens. Vaccine,
D A. A type—specific avian influenza virus subunit vaccine
for turkeys: induction of protective immunity to challenge
1994, 12: 1467-1472.

Chamber T, Kawaoka Y, Webster R G. Protection of chickens

infection. Vaccine,

from lethal influenza infection by vaccinia expressed
Virology, 1988, 167: 414-421.

Chen Z, Kadowaki S, Hagiwara Y, Yoshikawa T, Matsuo K,
Kurata T, Tamura S. Cross—protection against a lethal

hemagglutinin.

influenza virus infection by DNA vaccine to neuraminidase.
2000, 18: 3 214-3 222.

Chen Z, Matsuo K, Asanuma H, Takahashi H,
Suzuki Y, Aizawa C, Kurata T, Tamura S. Enhanced protection

Vaccine,

Iwasaki T,

against a lethal influenza virus challenge by immunization
with both hemagglutinin— and neuraminidase—expressing DNAs.
1999, 17(7-8): 653-659.

Johansson B E.

Vaccine,
Immunization with influenza a virus
hemagglutinin and neuraminidase produced in recombinant
baculovirus results in a balanced and broadened response
1999, 17:

superior to conventional vaccine. Vaccine,

2 073-2 080.

Johansson B E, Matthews J T, Kilbourne E D. Supplementation
of conventional influenza A vaccine with purified viral
neuraminidase results in a balance and broadened immune
1998, 16: 1 009-1 015.

response, Vaccine,

(RIERE ML)



