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Abstract

This study was conducted to investigate the similarity between hemagglutination inhibition
(HI) test and enzyme-linked immunosorbent assay(ELISA), the HI titer and mean ratio S/P

ratio) of avian influenza virus. To perform this study, the 1,457 sera of layers 21 farms in

May, July and September, respectively. As a result of HI test, positive rates were 480 to 422

(92.1%) in May, 494 to 3%4(79.8%) in July and 483 to 402(83.2%) in September, and the mean
antibody titer were 4.6, 4.3, 4.0 to 0.3 decreased, respectively. The positive rates by ELISA,
480 to 475(99.0%) in May, 494 to 485(98.2%) in July, 483 to 472(97.7%) in September, and the
mean S/P ratio were 2.319, 2557 and 2.380, respectively. The result of HI test and ELISA

positive 480 to 422(92.1%), 475(99.0%), 494 to 394(79.8%6), 485(98.2%) and 483 to 402(83.2%),
472(97.7%). Therefore, ELISA was shown more sensitive compare the HI titers.
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Table 1. The results of Hl test to avian influenza virus

Month No of tested No of positive No of negative @ Mean HI ftiter
May 480 442 (92.1%) 38 ( 7.9%) 46
July 494 394 (79.8%) 100 (20.2%6) 43
September 483 402 (83.2%) 81 (16.8%) 40
Total 1,457 1,238 (85,0%) 219 (15,0%) 43

Table 2. The results of ELISA 1o avian influenza virus

Month No of tested No of positive No of negative  Mean S/P ratio
May 480 475 (99.0%) 5 (1.0%) 2.319
July 494 485 (98.2%) 9 (1.8%) 2.557
September 483 472 (97.7%) 11 (2.3%) 2.380
Total 1,457 1.432(98.3%) 25(1.7%) 2.419
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Table 3. The results of HI titer and ELISA to avian influenza virus

Month No of tested No of positive Mefm HI Mean S/P ratio
HI ELISA titer
May 480 442(92.1%) 475(99.0%) 46 2.319
July 494 394(79.8%) 485(98.2%) 43 2.557
September 483 402(83.2%) 472(97.7%) 4.0 2.380
Total 1,457 1,238(85.0%) 1,432(98.3%) 43 2419

FATE Zz}t 422 (92.1%), 475 (99.0%), 79-&
AU+ F 2z} 394 (79.8%), 485 (98.2%), 9€-2
4835 F 402 (83.2%), 472 (9.7%)2] Z2HE B
gon P 14574 5 HIE 1,238 (85%),
ELISAE 1432(83%)e] AAE =Y
(Table 3).

]

il

IMF ol% AAAAZ ATH YAge &
vz} 350l FAET ol ge] A&EHx
e el SA L AT ko) FBo] xolx
32 nAAQ Aoz g P Holwt s}
3 AA el

el 199%6d Hgoz AMAA AIV
7t AVIE A, AR AR, AR JH =4
AollA] Ao} AR Yo 1997 F
223 (HON2)o] tig 947 29g 2A72
Z3qx AXA Lo HHIAYD®P FUY &
2% dF 77t A& o2 o]RojA 1 )
¥ a0 3 29 B¢ Hae] gasigoy
19990 Adse) AFHoz FNFHE 4
of glom WRE EA 2 AFAAN ozt
HAL, 2AFEAE) dzte) ooz AP E
o] JFE nNa e Aoz A= g
o AAER] Wo|Fe] 2HoR A%
Atk WS Z 4 US wak ol FAT
o] AYSo| AR mach

nZo e 1983d ¥ sidupolFel
AEHH (HEN2)o] AretAlsAola LA
o W] ¥4 e Aoz WHH 4
HAES ANSA ga ARkt 1090 3

71 30%9 #HALe F4% g A o
LA o] FolA FAA Tl A AAEF o
7]_ gl.q_lZlS).

AIVY A1&3 AhidEs Ao £ &
B BATH AAPDPEo] o|4H3 glon ¥
Aetad AA whiele IHARTPH(AGP)H,
A AHEDNS 281 PHELUES
AW(ELISA) So] 9o® . AGP¥Hee 2%
3¢9 NPt Med A7 HE H3, HI
£ shtel SAHIFAT HZo] oFojxu,
ELISA:= °ld #&9E AH&3st=ydl og gz
A A&d & ded ABH= ldexx(USA)
AGAEE 16359 IS HAEE F Yo
Fatunmbi 59 H2%d] &% ELISA AA
AN 433 F 71 2 mAkeg B ¥
¥ o] Hool&ta it

E A44) 3lol- HI 2 ELISA HAF B3} 5
Holle F AASTT B0F T 420921%),
ELISA¥E 475 (99.0%)5Z ELISA 237} 6.9%
%1 790 AYF F 445 F HCME
394(79.8%)%%, ELISAE 485(98.2%)5 2 18.4%
7} E%on 99L& 4834 3 HIv 402(83.2%)
%, ELISAYAE 472(97.7%)F2 145% =A
velgth =3 HIFA 23 2157} 2341 5
593 790l ATl 1571 1AFeE &
ARy 96l 195 HAY F 3577 ¥4
oz At 22y ELISAZAMIAME 5
4 74 2% IPATLE s HIFgAe
£ Aolg 7S Hor|x o

o] Az ulFo] HIFAIA = HIN2E &
dgA T S + 3, ELISAdME 16F
A ¥ (HIN2, HIN7, H7N3, HI3N6, H5NY,

-84 -



H11N6, H3N8, HIN2, H5N2, H4NS HION7,
H2N9, H8N4, H14N5, H6N5, HI2N5)o| HZ=
= E ook A Yol £ HIRT 22
A3E 2B AR, HI¥ A Yol ELISACIA
2ANEE A oA dehd RAQAA, ohY
H HIN2E 9] Wol7} o] FojA 1 Al o
e o 22 AF7L o] FojAok & Aojrt
2 A sl diidsrl diiEe A%
AV A7 F2 Z7HERH ol5s 7
A olen, dAFSL UFEE U9 HA
E BN g tas dzke ol g AL
e AoE ZAEHAJY. £, FAAA T g
Hlo]H 2 AES A8 FTHEFARGH G
i 237 58 g ev 4E IA 4%
=u ol FUEeF AIHF ANPEH 7]
T3 BE¥oA 3YRE vlolg{ vt HEHUL
U J|#@eldE 7Y, Bl 99 Fdde A
% 2] FAthe A ALE okejolA nu}
olF A HEE HdlMe BIZ71(3-99)9 A
ZZ AFslador & Aoz AFEHT, AIVY]
Holo] gigt A&HQA 2UEAT 7 3
AAA S Y=ol & oz Az

2 £

A3 RAA QA 7 AEFAR FA 7}
HAE A13LS golrmzl 5 7, 99 Foll 33 A
¥l HI € ELISAZARY 23 o33 2
A3E dut

HI AA A3 47 4805 F 422(92.1%),
4945 F 394(79.8%), 4835 Z 402(83.2%)57}
FAdold e HI titeres 42 46, 43, 4002
034 ZaHE 7o, Y Algd o
3 ELISA ZAAl A3e= Z4z 480+ F 475
(99.0%), AU F 485(98.2%), 483F F 472
97.7%)F7F FAole™ HIF S/P ratios
ztz} 2,319, 2557, 2.3809) AAE B4t

HI 2 ELISA ZAF 3= 22 4B04%F 422
(92.1%), 475(99.0%), 4455 394(79.8%), 485
(98.29%), 4835%F 402(83.2%), 472(97.7%) 7}
Ao Z ELISAC 9% HE & 42 6.9%,
184%, 145% %A Jebygc,

ole]l AjolA 71N EFAze] HI A
7he AZte) B g wal I3t Pade B
o]2ley ELISAdM = Atlgt wizhr} glon,
ELISA AAHE#A7} #4 vebd AL A= e
AGAES] ZAS U3 YL HE2E +
A7l HYECE AFERT. 3, HIN2Y o]99]
3 HYA vpolyaFe) HAd] i A&AHR)
22U A7t BAF] o] Fojof & Ao]
o F713Q I7kAde 23 dAS gysty
o & Aoz Algdr}

A0S

ok

1. Gorman OT, Bean W], Kawaoka Y, et al.
1991. Evolution of influenza A virus
nucleoprotein genes: Implications for the
origins of HINl human and -classical
swine viruses. J Virol 65: 3704~3714.

2. Horimoto T, Kaswaoka Y. 2001. Pan-
demic threat posed by avian influenza A
viruses. Clin Microbiol Rev 14(1) : 129~
149.

3. Rohm C, Zhou N, Suss ], et al. 199.
Characterization of a novel influenza
hamegglutinin, H15 : Criteria for deter-
mination of influenza A  subtypes.
Virology 217: 508~516.

4. Schild GC, Oxford ]S, Newman RW.
1981. Evidence for antigenic variation in
influenza A nucleoprotein. Virology 93
569 ~573.

5. Easterday BC, Hinshaw SV, Halvorson
DA. 1997. Influenza. In: Calnek BW,
Barnes HJ, Beard CW, et al. ed.
Diseases of poultry, 10th ed, lIowa State
University Press, Ames, Iowa: 583~605.

6. Alexander DJ. 2000. A review of avian

" influenza in different bird species. Vet
Microbiol 74: 3~13. '

7. ¥YE, PR, ALF 5. 2002 HFUE
Fqat vpolel 2 FAAES AT EAHE
A A vy, oA 421): 7

-85 -



10.

11

12.

13.

14.

15,

3~80.

. Zhou NN, Shortridge KF, Class EC]J. et

al. 1999, Rapid evolution of H5NI1
influenza viruses in chickens in Hong
Kong. J Virol 73(4): 3366~3374.

. Tumpey TM, Suarez DL, Perkins LEL. et

al. 2002. Characterization of a highly
pathogenic HoN1. A virus isolated from
duck meat. J Virol 76(12): 6344~6355.
Dybing JK, Schultz-Cherry S, Swayne
DE. et. al. 2000. Distinct pathogenesis of
Hong Kong-origin H5NI1 viruses in mice
compared to that of other highly
pathogenic H5 avian influenza viruses. J
Virol 74(3). 1443~1450.

Donaelli I, Camptelli L, Trani LD. et al
2001. Characterization of H5NZ2 influenza
viruses from Italian poultry. J Gen Virol
32(3): 623~630.

Kawaoka Y, Nawevw CW, Webster RG.
1984. Is virulence of HSBNZ influenza
viruses in chickens associated with loss
of carbohydrate from the hemagglutinin?
Virology 139: 303~316.

Bean W], Kawaoka Y, Wood JM, et al.
1985. Characterization of virulent and
avirulent A/chicken/Pennsylvania/83 in-
fluenza A viruses: Potential role of
defective interfering RNAs in nature. J
Virol 54: 151 ~160.

Govorkova EA, Leneva 1A, GoloubevaOG,
et al. 2001. Comparisons of efficacies of
RW]J270201, Zanamivir, and Oselramivir
against HS5N1, HON2, and other avian
influenza viruses. Antimicrobial Chemother
45(10): 2723~2732.

Guan Y, Shortridge KF, Krauss S. et. al.
1999. Molecular characterization of HIN2Z
influenza viruses: Were they the donors
of the "intermal” genes of HBNI1 viruses
in Hong Kong?. Microbiology 96(16): 363
~9367.

16.

17.

18.

19.

20.

21

- 86 -

Xivhua Lu, Mary Renshaw, Terrence M.
Tumpey at al. 2001. Immunity to
influenza A HINZ viruses induced by
infection and vaccination. J Virol 75(10):
4896~4901.

Hoffmann E, Stech ], Leneva 1. et. al
2000. Characterization of the influenza A
virus gene pool in avian species in
Southern China: Was HbN1 a aerivative
or a precursor of HoN1?. J Virol 74(14):
6300~6315.

Suarez DL, Perdue ML, Cox N. et al
1998. Comparisons of highly virulent
HbN1 influenza A viruses isolated from
Hong Kong. J Virol 72(8): 66783 ~6688.
Angela N. Cauthen, DE. Swayne, SSC, et
al. 2000. Continued circulation in China
of highly pathogenic avian influenza
viruses encoding the hemagglutinin gene
associated with the 1997 H5N1 outbreak
in poultry and humans. J Virol 47(14):
6592 ~6599.

Gue Y], Li JG, Cheng XW et al. 1999,
Discovery of men infected by avian
influenza A(HON2) virus. J Exp Clin
Virol 13: 106~108.

Mase M, Imada T, Sanada Y, et al. 2001.
Imported  parakeets  harbor  H9NZ
influenza A viruses that are genetically
closely related to those transmitted to
humans in Hong Kong. J Virol 75(7):
3490 ~3494.

. Lin YP, Shaw M, Gregory V, et al. 2000.

Avian-to-human transmission of HIN2
subtype influenza A viruses: Relationship
between HINZ2 and H5N1 human isolates.
PNAS 97(17): 9654~9658.

. Suarez DL, Garcia M, Latimer J. et. al.

1999. Phylogenetic analysis of H7 avian
influenza viruses isolated from the live
bird markets of the northeast United
States. J Virol 73(5) : 3567~3573.



26.

30.

31.

32

. Guan Y, Shortridge KF, Krauss S, et al.

2000. HIN2 influenza viruses possessing
H5N1-like internal genomes continue to
circulate in poultry in southeastern
China. J Virol 74(20): 9372~9380.

. Mo IP, Song CS, Kim KS, et al. 1997.

An occurrence of non-highly pathogenic

avian influenza in Korea. in Proceedings.

4th International Symposium on Avian

Influenza 379~383.

Abraham A, Sivanandan V, Newman JA,

et al. 1984. Rapid purification of avian

influenza virus for use in ELISA. Am J

Vet Res 45. 959~962.

. Beck JR, Swayne DE. 1997. Evaluation of
ELISA for avian influenza serologic and
diagnostic programs: Comparison with
agar gel precipitin and hemagglutination
inhibition tests. in Proceedings. 4th Int
Symp Avian Influenza : 297~303.

. Toshihiro I, Hideo G, Eiji Y, et al. 2001.

Generation of a highly pathogenic avain

influenza A virus from an avirulent field

isolate by passaging in chickens. J Virol

75(9): 4439~4443,

49, Zdul, AFE 5. 198 HAFTE

A=zt FEERIA, A& 70~76.

AeA, 24Ed, 48F 5. 1997. 27524

8, AR E8AE A€ 103~109

. H9d, $3F, ASA 5 194 A9

37.

- 87 -

el ZAEdgta 285, i 428~432
Thayer SG, Beard CW. Serologic pro-
cedures. In: Swayne DE, Glisson JR,
Jackwood MW, et al, ed 1998 A
laboratory manual for the isolation and
identification of avian pathogens, 4th ed,
Rose Printing, Tallahassee, Florida: 255~
266.

g, olAA, ol&F F. 2002. WA

AFAFSAR woliag B4 B A

W AAQATF. FEFAHE, AFJAAAE
510~520.

Beard CW. 1970. Avian influenza anti-
body detection by immunodiffusion.
Avian Dis 14: 337~341.

. Alexander DJ, 1982. Allan WH. Avian

influenza in turkeys : a survey of farms
in eastern England 1979/80. Br Vet J
138: 473~479.

Abraham A, Sivanandan V, Halvorson
DA, et al. 1986 Standardization of
enzyme-linked immunosorbent assay for
avian influenza virus antibodies in
turkey. Am J Vet Res 47: 561 ~566.
Fatunmbi OO, Newman JA, Sivanandan
V, et al. 1989. A broad spectrum avian
influenza subtype antigen for indirect
enzyme-linked immunosorbent assay.
Avian Dis 33: 264~269.



