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� 1  AIVs � HA ���� 
Table1  The distribution of HA subtypes of AIVs 

HA subtype 
Year 

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14 H15 
Total 

2002 0 0 9 2 6 8 0 0 0 2 4 0 0 0 0 31 

2003 4 0 23 2 4 2 0 0 3 12 3 0 0 0 0 53 

2004 0 0 18 10 3 0 0 0 2 0 0 0 0 0 0 33 

2005 0 0 19 0 10 0 0 1 0 0 4 0 0 0 0 34 

2006 0 0 24 0 4 1 0 0 0 0 0 0 0 0 0 29 

 4 0 93 14 27 11 0 1 5 14 11 0 0 0 0 180 
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� 2  AIVs ������ NA 	
���� 
Table 2  The subtype distribution of AIVs and accession numbers of NA genes 

Viral strains  
Accession 
numbers of 
NA genes 

Viral strains 
Accession 
numbers of 
NA genes 

A/Duck/Eastern China/19/04(H3N8) EU429698 A/Duck/Eastern China/40/03(H11N2) EU429748 

A/Duck/Eastern China/66/03(H9N2) EU429699 A/Duck/Eastern China/103/03(H1N1) EU429749 

A/Duck/Eastern China/90/04(H3N8) EU429700 A/Duck/Eastern China/145/03(H5N1) EU429750 

A/Duck/Eastern China/36/02(H3N2) EU429701 A/Duck/Eastern China/152/03(H1N1) EU429751 

A/Duck/Eastern China/368/03(H10N3) EU429702 A/Duck/Eastern China/243/03(H3N1) EU429752 

A/Duck/Eastern China/356/03(H10N3) EU429703 A/Duck/Eastern China/252/03(H3N1) EU429753 

A/Duck/Eastern China/395/03(H10N3) EU429704 A/Duck/Eastern China/253/03(H3N1) EU429754 

A/Duck/Eastern China/502/03(H10N3) EU429705 A/Duck/Eastern China/267/03(H3N1) EU429755 

A/Duck/Eastern China/160/02(H4N6) EU429706 A/Duck/Eastern China/866/03(H3N2) EU429756 

A/Duck/Eastern China/6/04(H3N2) EU429745 A/Duck/Eastern China/40/05(H5N1) EU429757 

A/Duck/Eastern China/397/03(H10N3) EU429708 A/Duck/Eastern China/54/05(H5N1) EU429758 

A/Duck/Eastern China/404/03(H10N3) EU429709 A/Duck/Eastern China/59/05(H5N1) EU429759 

A/Duck/Eastern China/412/03(H10N3) EU429710 A/Duck/Eastern China/729/03 (H6N2) EU429760 

A/Duck/Eastern China/453/02(H10N3) EU429711 A/Duck/Eastern China/857/03(H3N2) EU429761 

A/Duck/Eastern China/488/03(H10N3) EU429712 A/Duck/Eastern China/164/02(H6N2) EU429762 

A/Duck/Eastern China/02/03(H4N6) EU429713 A/Duck/Eastern China/51/05(H5N1) EU429763 

A/Duck/Eastern China/372/03(H10N3) EU429714 A/Duck/Eastern China/58/05(H5N1) EU429764 

A/Duck/Eastern China/495/03(H10N3) EU429715 A/Duck/Eastern China/89/05(H5N1) EU429765 

A/Duck/Eastern China/527/03(H10N3) EU429716 A/Duck/Eastern China/231/03(H3N1) EU429766 

A/Duck/Eastern China/264/02(H5N2) EU429744 A/Duck/Eastern China/852/03(H3N2) EU429767 

A/Duck/Eastern China/01/02(H3N1) EU429718 A/Duck/Eastern China/35/06(H3N2) EU429768 

A/Duck/Eastern China/341/03(H3N1) EU429719 A/Duck/Eastern China/166/04(H4N6) EU429746 

A/Duck/Eastern China/838/03(H3N2) EU429720 A/Duck/Eastern China/304/02(H5N1) EU429747 

A/Duck/Eastern China/848/03(H3N2) EU429721 A/Duck/Eastern China/64/04(H5N2) EU429791 

A/Duck/Eastern China/262/02(H6N2) EU429743 A/Duck/Eastern China/318/03(H11N2) EU429724 

A/Duck/Eastern China/213/03(H3N1) EU429723 A/Duck/Eastern China/02/06(H3N2) EU429769 

A/Duck/Eastern China/119/05(H3N8) EU429788 A/Duck/Eastern China/04/06(H3N2) EU429770 

A/Duck/Eastern China/80/04(H9N2) EU429726 A/Duck/Eastern China/21/06(H3N2) EU429771 

A/Duck/Eastern China/318/02(H5N1) EU429727 A/Duck/Eastern China/23/06(H3N2) EU429772 

A/Duck/Eastern China/18/05(H3N8) EU429787 A/Duck/Eastern China/31/06(H3N2) EU429773 

A/Duck/Eastern China/36/02(H11N2) EU429729 A/Duck/Eastern China/42/06(H3N2) EU429774 

A/Duck/Eastern China/48/02(H11N2) EU429730 A/Duck/Eastern China/53/06(H3N2) EU429775 

A/Duck/Eastern China/150/03(H5N1) EU429731 A/Duck/Eastern China/60/06(H3N2) EU429776 

A/Duck/Eastern China/160/03(H3N2) EU429732 A/Duck/Eastern China/63/06(H3N2) EU429777 

A/Duck/Eastern China/233/03(H3N1) EU429733 A/Duck/Eastern China/37/06(H5N1) EU429778 

A/Duck/Eastern China/262/03(H3N1) EU429734 A/Duck/Eastern China/48/06(H5N1) EU429779 

A/Duck/Eastern China/301/03(H11N2) EU429735 A/Duck/Eastern China/01/05(H8N4) EU429780 

A/Duck/Eastern China/770/03(H3N2) EU429736 A/Duck/Eastern China/03/05(H3N2) EU429781 

A/Duck/Eastern China/855/03(H3N2) EU429737 A/Duck/Eastern China/05/05(H11N2) EU429782 

A/Duck/Eastern China/875/03(H3N2) EU429738 A/Duck/Eastern China/22/05(H5N1) EU429783 

A/Duck/Eastern China/901/03(H3N2) EU429739 A/Duck/Eastern China/62/06(H3N2) EU429784 

A/Duck/Eastern China/161/02(H6N2) EU429740 A/Duck/Eastern China/89/06(H5N1) EU429785 

A/Duck/Eastern China/74/06(H6N2) EU429741 A/Duck/Eastern China/163/02(H6N8) EU429786 

A/Duck/Eastern China/142/06(H3N2) EU429742 A/Duck/Eastern China/376/04(H4N6) EU429792 
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Fig. 1  Diagram of identified AIVs among domestic ducks in 
eastern China in recent years. 
 

 
 

� 2  ������ AIVs �������� 
Fig. 2  Diagram of identified AIVs all over the world. 

 

4  �� 

��� AIVs����	
������� AIVs

����������������� !"#$�

%&'()�*+��,-./0�123�456

7�89:�*+�� AIVs ��;<=>?@'

ABCADEFGH��IHJ0�IH./K�L

MNOPH�Q	RC*�STUV�WXYZU�

[�\] AIVs ��^_`abc'de��GH�

��8f)GQ�gh�gijk� lW#$�

gijk%&mnoKp#q [5,7,12]'GQrs)

H5N1 �ghjt�uvwxyz�de�jt�{

"|G�C}2�rsVo#$<Y�]e�2004

~ 11� 11����������FAO�	���+

���WHO�C��-��+���OIE�����

���$��V��C������m���<��

�-�����>���  ¡�Qh¢ AIVs £

¤P¥¦§1¨©[13]'()�Oª11«d� ¬

�GQ AIVs �gijk®¯°± ²�³´µ¶�

8�EF AIVs �·¸�	
��C���gijk

�'¹�º»¼�0J AIVs �½��¾¿ÀÁa

ABEFGQÂ AIVs�ÃÄ±¥ÅÆ' 

»¼� 2002Ç2006~±È� 180ÉQ[ AIVs�

HAÃÄ���Ê�aABEFGQÂ¦ËxT H1	

H3	H4	H5	H6	H8	H9	H10	H11 \ 91 HA

ÃÄ�ghjt�Ì 1�'ÍÎ�� 2002-2005~±È

� 716 ÉQ[ AIVs �ia HA ÃÄ���Ï]AB

EFGQÂxT H1	H3	H4	H6	H8	H9	H10	

H11 \ 81ÐÑjv AIVs�Ò�Ó H5ÃÄ�tÉ�[8]'

\ÔÕ��ºÖ×)UÑ�'Ø 2002Ç2006 ~�

ÅÆr>Ù��\ 9 1 HA ÃÄ� AIVs T4Z~Ú

�±¥)4ÛÜ��"Â H5 C H3 ÃÄ�tÉTÝ

~Ú�sÞ�o�ß H3 ÃÄ�tÉ�Þ�àáâã

ä�H5 åª"¿�\æçÃÄ�tÉrs] AIVs

��Â�èéÃÄ'ê"|ë1 HAÃÄ�Þ�ÅÆ

ìíî~Úï4�ìð��áñ 2002~±È� 31É

jtÞ�a 61 HAÃÄ� AIVs�2003~±È� 53

ÉjtÂÞ�a 81 HAÃÄ� AIVs�() 2005~

±È� 34 ÉghjtòÞ� 4 14Z HA ÃÄ�

AIVs�2006 ~±È� 29 É AIVs òÞ�a 3 1 HA

ÃÄ� AIVs'\rsÔ�ghóô�õö:Y�÷

óøùú0ê:U�ÃÄ� AIVs úûnüý�«d

 ¬�()þ�$³�U��C���Ê�'  

�¤�����	º�Neuraminidase Inhibition 

tests�NI)
�)½� A Äghjt NA ÃÄ�ãW

Y���()� ����v�	��vÐC8�

v��´9[1,4,14]'ê NA�d�·��C��à��

Oª� ��v�	#�v��89�£��3�º�

<] NAÃÄ½�� ���[1,14]'!>�¹�º"Y�

�C��à��� AIVs�i NAÃÄ�½�'()�O

ª¹�ºjt#J3�;<J0$%&�OªZU'¸

±È�(ZHAÃÄ�AIVsWW)NAÃÄâ03#)

(Z��!>�¹�º)*jt±È~ÚC HA ÃÄÅ

Æ�Ø 180É£+ HAÃÄ� AIVsÂ", 88É�i NA

ÃÄ���'Ö×Ì-�ABEFGQÂ¦ËxT N1�

N2�N3�N4�N6�N8 \ 61 NAÃÄ� AIVs�Ì 2�' 

AÄghjt)* HAC NA�4Z��r>±

.4ZÃÄ�ghjt'/0�A Äghjt� 16

1 HA�H1-H16�C 9 1 NA�N1-N9�123r>

�. 144�16×9�14ZÃÄ�ghjt'()�/

0TÝ1�2Â4�5a6 90 14ZÃÄ� AIVs

�ñ7 2��U���rsíî��2�8f)*+�

2�gh�ù©�80�³3ÃÄ�ghjtrs

��5$%U��� rs4Z HAC NA9:��



1294  Baofeng Qiu et al. /Acta Microbiologica Sinica (2008) 48(10) 

  

 

�â "N;�<=v>?�@4s�5A%��'

¹�ºÊ�ABEFB~�GQÂ¦ËxT 9 1 HA

ÃÄC 61 NAÃÄ�.� 131ÃÄ� AIVs(7 1)C

H1N1� H3N1�H3N2�H3N8�H4N6�H5N1�H5N2�

H6N2�H6N8�H8N4�H9N2�H10N3�H11N2'(

Díî�GQ AIVs �':�E·�Þ�tÉJ�

ú0�þ rs�5³3ÃÄ� AIVs'>F�G9

Ï]�AIVs T*+��Â���)HªU1(�I

J�¡K�êß�*+��CQUL)4Ñj     

�[1,2,5,15]'()�B����Ì-�ØGQMN±È

� H5N1 tùOTú��êß �VGQ�j�P  

Q[2,5]'�ABEFGQN ñe�3ÃÄ AIVs�

xT�]ghjt�ð�_`abc�Õ�e$R

Sä©���'%&�Â�GQgh�±ÈT]

18.4%�äª�&*+��h¢T�15.2%�[8]�89

�GQIHJ0�IH./K�U��� AIVs

�wx	±¥ #$�üý�de�UVWX8�C

#q�GQghjt��;<�8f)$8�LY

£T}CG�Â�VZj� AIVs �Þ��>[]\

�C���gh]^���gijkD_' 

 

�  �  �  � 

[1] Fouchier RA, Munster V, Wallensten A, et al. Characterization of 
a novel influenza A virus hemagglutinin subtype (H16) obtained 
from black-headed gulls. Journal of virology, 2005, 79 (5): 
2814−2822. 

[2] Sturm-Ramirez KM, Ellis T, Bousfield B, et al. Reemerging 
H5N1 influenza viruses in Hong Kong in 2002 are highly patho-
genic to ducks. Journal of virology, 2004, 78 (9): 4892−4901. 

[3] Takada A, Kuboki N, Okazaki K, et al. Avirulent avian influenza 
virus as a vaccine strain against a potential human pandemic. 
Journal of virology, 1999, 73 (10): 8303−8307. 

[4] Hoffmann E, Stech J, Guan Y, et al. Universal primer set for the 
full-length amplification of all influenza A viruses. Archives of 
Virology, 2001, 146: 2275−2289. 

[5] Chen H, Deng G, Li Z, et al. The evolution of H5N1 influenza 
viruses in ducks in southern China. PNAS, 2004, 101 (28): 
10452−10457.  

[6] Li KS, Xu KM, Peiris JS, et al. Characterization of H9 subtype 
influenza viruses from the Ducks of southern China: a candidate 
for the next influenza pandemic in humans? Journal of Virology, 
2003, 77 (12): 6988−6994. 

[7] Smith GJ, Fan XH, Wang J, et al. Emergence and predominance 
of an H5N1 influenza variant in China. PNAS, 2006, 103 (45): 
16936−16941. 

[8] ��, ��, ���, 	. 2002-2005 
��������
HA ������������� . �!"#$%�&'
(Chinese Journal of Zoonoses), 2006, 22(9): 888−889. 

[9] ()*+,-. ./012�3456 A 34 B37�89
:;4<=>?@A. BCD#EF<GHI.JKL.MN: 
�!BCOLP, 2002, pp136−139. 

[10] Lee MS, Chang PC, Shien JH, et al. Identification and subtyping 
of avian influenza viruses by reverse transcription-PCR. Journal 
of Virological Methods, 2001, 97: 13−22. 

[11] Nguyen DC, Uyeki TM, Jadhao S, et al. Isolation and charac-
terization of avian influenza viruses, including highly pathogenic 
H5N1, from poultry in live bird markets in Hanoi, Vietnam, in 
2001. Journal of Virology, 2005, 79(7): 4201−4212. 

[12] Alexander DJ. A review of avian influenza in different bird spe-
cies. Veterinary Microbiology, 2000, 74: 3−13. 

[13] QRS. ��TUVW����XYZ[[ FAO2OIE4WHO
\O]^_'(www.FAO.org). �!��(China Poultry), 2004, 
26(22): 50. 

[14] Herrmann B, Larsson C, Zweygberg BW. Simultaneous detection 
and typing of influenza viruses A and B by a nested reverse tran-
scription-PCR: comparison to virus isolation and antigen detec-
tion by immunofluorescence and optical immunoassay (FLU 
OIA). Journal of Clinical Microbiology, 2001, 39(1): 134−138. 

[15] Hatchette TF, Walker D, Johnson C, et al. Influenza A viruses in 
feral Canadian ducks: extensive reassortment in nature. Journal 
of General Virology, 2004, 85: 2327−2337.

 

Distribution of Avian Influenza virus Subtypes among 
Domestic Ducks in Eastern China   

Baofeng Qiu, Wujie Liu, Daxin Peng, Shunlin Hu, Xiufan Liu*  

(Key Laboratory of Animal Infectious Diseases of Ministry of Agriculture, Yangzhou University, Yangzhou 225009, China) 

Abstract: [Objective] To identify the distribution of avian influenza virus subtypes among domestic ducks in eastern 
China. [Methods] One hundred and eighty avian influenza viruses isolated from domestic ducks between 2002 and 2006 
were tested for their Hemagglutinin subtypes, and 88 of them were followed by monitoring for Neuraminidase (NA) sub-
types. [Results] At least 9 HA subtypes and 6 NA subtypes, which constituted 13 subtypes of avian influenza viruses in 
domestic ducks, including H1N1, H3N1, H3N2, H3N8, H4N6, H5N1, H5N2, H6N2, H6N8, H8N4, H9N2, H10N3 and 
H11N2, were circulating in eastern China in recent years. [Conclusion] Multiple subtypes of avian influenza viruses were 
distributed among domestic ducks in eastern China in recent years. The surveillance and prevention of avian influenza 
viruses in domestic ducks must be strengthened. 
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