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Abstract : Ninety pigs under the age of 120-day-old requested at the diagnostic laboratory of animal diseases
in Cheju National University were evaluated for the prevalence of tissue antigen and serum antibody to
swine influenza virus (SIV). For histopathologic examination there was sampled at the consolidated area
in cranioventral or dorsocaudal lobes of lungs. Lung tissues from all pigs were tested for the antigen of
SIV type A by immunohistochemistry (IHC). Sera from 56 pigs were used for the antibody detection to
SIV type A (subtype H1N1 and H3N2) by haemagglutinin inhibition test. Pneumonic lesions were observed
in 72 cases (80%) of 90 pigs. Broncho-interstitial or interstitial pneumonia were more prevalent than suppurative
or fibrinous bronchopneumonia. According to HI test, 46.4% of the tested sera showed seropositive. Positive
sera were consisted with 5.3% for SIV H1N1, 28.6% for SIV H3N2, and 12.5% for both subtype to be
tested, respectively. SIV antigens were detected in 51 cases(56.6%) of 90 pigs. Most SIV antigens were
presented in the epithelium of the bronchi and bronchiole. Necrotizing bronchitis or bronchiolitis were
observed in 28(31.1%) cases of all inspected pigs. These results suggested that SIV might be an important
role to induce swine pneumonia in Jeju. Also IHC was very useful for the detection of SIV in the lung.

Key words : swine influenza virus, pneumonia, immunohistochemistry, haemagglutinin inhibition test

� �

Swine influenza virus(SIV)� Orthomyxoviridae� ��

� �� stranded RNA ������ ��� ����

� RNA� ��� ����. SIV� ��� ��� ��

�� ��� �� 80~120 nm�� �� ���� ��

��� ��. ����� ����� nucleoprotein� �

����� ��� ��� �� A, B, C 3�� ���

����, A�� ��	��� �������� ��

� �� �� ���� ���. ����� A� ���

�� ��� ��	��� ����� �������

� 2��� ��� 
��, ���� ��� ����

��� ���� ��������� ���� 
�. �

� ��� ������ 
� � ��� 8�� ���

�� stranded RNA ��� 
� [19].

���� ���� ��� swine influenza(SI)� ��

��� A� ��� H1N1� H3N2� ���, H1N1� �

� ����, H3N2� ���� ���� 
�. ��� �
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�� H1N1 ����� ����� �� ���� ��

� ��� H1N1 ����, ��� �� ���� ���

H1N1 � H3N2 ���� �� ���� 
� [5, 12, 23].

SIV� ���� �� ��� ����� �� ���

� �� ���� ��� ����� ��� ��� 


� [6, 20]. �
��� ��� �� [14]� ��� ��

� ����� �� � � .��� ����� ���


� [7]. SIV� �� �� ��� ��� ��� ��

��, ����� ����, �� ��� ��� ���

� �� 	� ���� 
� �� ��� �� ���

� � ���� �	�� 
��, �� Mycoplasma

hyopneumoniae, Actinobacillosis pleuoropneumoniae,

Pasteurella multocida, Hemophillus parasuis, Salmonella

cholerasuis �� ����� �� ��� ���� [8].

SIV� � �� ��� ����� �
 ���� �

�� ���� ����� ��� 
�. ��� ����

� ���� ����, ������� ��� ����

[4]. ����� ��� �
 	�, ��, ��, ����

�	�� � ���� ����� [15], �� � ����

� ��� � ���� ����� �� ���� ���

��� ��� 
�. SIV� �� ���� ���� �	

	�� ELISA� ��
 �	 ��� �
 	�� ��

������� �� �� 3� � 4��� �� ���

��
 � 
� [16]. �� �� 
���� ��	�	�

�	� ELISA [17] �� ��� 
�, �� ���� �

���� ��, �
������ [21], � .�����

�� [3] � ��	����	 [22] �� ���� 
�.

SI� �����
 �
��� ��� � ���� �

�� �
�� ��� 	�� ����, ���� ��

� ��� ����� ��� �� ���� ����,

��� � ����� ����� ��� ��� [11].

�� ����� 
�� ��, 	��, ��� � ��

��� ���� ���� ��� ��� ��� ��

�� [4]. �� ���� �� ���� �� ��� �

� ��� 	�� ��� ���� ��� SIV ���

� �� ��� 
� ���� [9, 18]. 

� ��� ���
�� ��	� ��� �� � �

�� ��� ��� ���� �� ��� ���� �

� � ��� ��� �����
 ��� ���� SIV

��� ��� ���� ����� SI� �� ���

� ��� ����� ���
�.

�� � ��

����

1997��� 1999� �� ��	� ��� 120�� �

�� �� 90�(1~120��)� ���� ��� �� �

��
 ��� SIV A�� �� �
����
 �� �

�� ���
�. �� �� ��� ���� 
� 56

�� ��� A� SIV� �� H1N1 � H3N2� ��

�� ��� ���
�.

������ ��

��� �� ���
 ��� ����(��, ��, �

�)� ����(����)� ���� ���� 10% ��

�
��� ��� � ��
� �� �� ��� �	 �

�� �	� ���
�. 3~5 µm ��� ��� ���

�, hematoxylin-eosin(H&E) �� � Jubb � [13]� ��

� �� ������ ��, ��� ��, ��� ���

�� � 	��� ��� �� ��� ���� ��

�
�.

��������

��� ��� ��� 3~5 µm ��� ���� 0.01%

poly-L-lysine ��� ����� ���� ���� �

�� �, 3% H2O2� ��� ���� 30� � �	�

���, proteinase K� 37oC�� 30�� ���
�.

10% ������ ���� 30�� �	���, avidin-

biotin blocking kit(Vector Lab., USA)� 15�� ����

��� �, SIV� �� ��
 ��(hybridoma 65,

ATCC)� 1:2000�� �
�� 37oC�� 1�� �	�

��. ����� biotinylated anti-mouse IgG(1:200)�

���� 45� � �	 � avidin-biotin complex(Vector

Lab., USA)� 37oC�� 30� � �	����, 3,3'-

diaminobenzidine tetrahydrochloride �
�� ��� �

� Harris hematoxylin�� ���� ������� �

��
�. SIV �� � ��� �� ��� ��� �

������ �
� ������ �����
���

�� ���� ����� ���
�.

���� ��

SIV �� ��� ��� ��	�	��	� ���


�. �� ��� 56oC�� 30� � ��� �� �,

�� �� ��
 � 
� ��� �� ���� ��

�� ��� 0.01M KIO4� 0.3 ml � 0.1 ml ��� �

�, 15�� ��� ���� � 1% glycerol-saline �


0.3 ml, PBS 0.3 ml � 50% chicken RBC 0.1 ml� �

��� 4oC�� 1�� �� �	� ���
��, � 


��� ����� ���
�. � ��� 96 �� U�

� 
��� ������ 0.5% � 
��� ����

���
�. 25 µl PBS� ����� ��� �, 
 �

�� � ��� 50 µl� ��� ��2� �
� � �
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25 µl� ����� 8 ��	���� 
�� ����

����� ���
�. ��� ���� �

� � �

� � ����� 30� �� ���� �	���, 0.5%

� 
��� ���
�. ����� �� � ����

��
� �� �
�� 
� ���� � 
��� �

�� ����� �� �
�� ��� �	�
�.

� �

��� ������ ��

�� ��� �� �����
 �� ��, 90� �

72��� ��� ���� 80%� ���� ����

�. ��� ����� ������ ��� 34�

(37.8%)� �� ���, ��� ��� 27�, ���

��� ��� 8�, 	��� ��� 3�� ���


�.

��� ��� �� ��

�
����
 ��� �� ��� SIV ��� 90

� � 51��� ���� 56.6%� ���� ����

�. SIV ��� ��� ���� ���� �����

����� �
��� ���
�(Fig. 1). �� ���

� ���, ��
 � ���� 
�� ��� ����

���� ���� ��� ��
 � 
��. 

���� �� ��

�� �� �� 56� � 26�� ��� ���� 46.4%

� �� ���� ���� 
��. ����� ���

� H1N1� �� ��� ��� �	� 5.3%(3�), H3N2

� �� ��� ��� �	� 28.6%(16�) � � ��

�� ��� �	� 12.5%(7�)� 
����.

��� �� �� ��

(1) SIV �� �� �� �����
 �


�� �� �� 51��� �����
 �� ���

�� ������ �����. ���� � 2� ��

����� ��, 	�� � ����� ���� ��

�� 
���, �� ��
��� ����� ���

��� ���� 
��. ���� ����� 
��

� ����� 	��, ����, ��� ��� � �

�� ����� ��� ���� ��� 
��� �

��� ����� ��, 	� � ���� �
� ��

����� 
��(Fig. 2).

	�� ���� �� ������ � 28�(31.1%)

�� �����. �����
�� 	�� �����

��� SIV ��� �� ��� �� � �� 	��

����� ��� �� ��� �� 22�(24.4%), 	�

� ����� 
�� ��� ��� �� 6�(6.7%),

��� ���� ����� �� �� 29�(32.2%)�

����(Table 1).

Fig. 1. Pig’s lung. Swine influenza viral antigens (arrows)
were lined in the cytoplasms of bronchial epithelial cells.
Avidin-Biotin Complex, ×200.

Fig. 2. Pig’s lung. There were necrotic bronchitis
characterized by degeneration, necrosis, and exfoliation of
epithelial cells with lots of inflammatory cell infiltration in
endo- and peribronchial area. H&E. ×200.

Table 1. Incidence of necrotizing bronchitis/bronchiolitis
and swine influenza viral antigens in the lungs
of pigs

NEBa) IHCb) No. of pigs examined

-
+
-
+

-
-
+
+

33 (36.7)c)

6 (6.7)
29 (32.2)
22 (24.4)

Total 90
a)NEB : Necrotizing bronchitis/bronchiolitis.
b)IHC : Immunohistochemistry.
c)No. of pigs (%).
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(2) SIV ��� ��� �� �


�� ���� �� � ��� �� ��� ���

��, �� 56� � ��� �� �� ��� �� 18

�(32.1%), ��� ��� �� 8�(14.3%), ��� �

�� �� 20�(35.7%), �� � �� �� ��� 10�

(17.9%)�� �����(Table 2).

� �

��� SIV� ���� 1% ��� ���� ���

��, 100%� ��� ���� ��� [10]. �����

�� ��� ���� �� ��� ����, ��� �

	 �� �� ����. ���� �� ����� ��

���� 
� �	 2~6� �� ��� ����� �

��� �
� 
���. ��� ���� 	��� �

���� 
� ����, �� 2�
� �� ��� �

�
�� �� ��� �
�� ��[10]. 

� ���� ��	� ��� ���� �� �� �

�� ��� �����
 ��� ��� �� � 90�

� 72�(80%)�� �� �
� ���� 
���, �

����� �� � ��� ��� ��� 68% ���

���� 
� ��� ��� �� �� 	��� ��

� ��� ��� ���. ��� ������ ���

�� 
����� ���� ��� ��� ��
 �


� ���� �� ��� ��� �� ��� �� 


�� ���� 
��. 

���� SIV �� � ��
� �����
 ��

� 	�� �� ��� 	�� ���� � �����

� ���� ��� ��� 
� [9, 11, 18]. � ���

� �� �
� 
� ���� 	�� ����� ��

��� ��� � 28�(39%)�� ���� SIV ���

� ���� 
�� 
�� ��
 � 
��. �� �


������ ��� ���� � ��� ����

SIV ��� �� ��� ��� �� 51�(56.6%)� �

� �	� ���� �	 �� SIV ��� 
��


�. �� 30�� ��� ��� �� 27� � 20�(74.0%)

� �� �	� �
��, �� SIV� ����� ��

��� �� ��� ���� ���� ���� 
�

�. 	�� ����� ��� � � 22�� SIV ��

� ��� 
��� 6���� ��� ���� 
�

�. ��� ������ SIV ���� ��� �� �

���� ����� 	�� ���� 	
�� ���

	�� ��� ���� �� ���� �� ��
�

�� ��� ���� �� ��
�� �������

���� �� ��� ��� ����� ��� ��


 ���� ��� ����� [4]. �� �� �� �

� 	�� ����� ���� 
� �	� ��� �

��� ��� �� �� ��� �����. ���

SIV ��� ��� 	�� ����� ���� ��


��� �� �� ���� �� ��
� ��� 


�� 
 ��� ����.

� ���� SIV �� ���� ��� ��� ��

���
 �
� �� ���� ���� 
 �� 	�

�, ����, ��� ��� � ��� ����� �

�� ���� ���� 
���, ���� ����

� �� � 	��� ��� ���� Gian� Norman

[11]� ��� ��� ���
�. 

���� �� 	 [1]� ��� ��� ��� ���

� ��� �
� ��� ��
� 
�� SIV� ��

����� ���� �� 59%� �� ���� �


��, H1N1� H3N2 � �� ��� �� ��� ��

��� 
�� ���
�. �� ����� ����

� ���� SIV�� ��� ��� � H1N1 � H3N2

�� ���� �� 47% � 78.3%� ����� [2].

� ���� �� ��� 120�� ��� ��� ��

� SIV ����� ��� �� ���� 46.4%� 


�����, ���� ����� H1N1� 5.3%, H3N2

� 28.6%�
�, � �� ��� �� ��� 
� �

	� 12.5%� ����. ��� ������ SIV� �

�� ��� �� ���� 
�� H1N1� ���

H3N2� ��� 
� ���� 
�� ��
�� 
�


 � 
��. ��� ������ �� �
� ��

�� ����� � ��� ���. ��� �����

� ��� ��� ��� � ����� ���� ��

�� ��� �� ��� ��� ��� 120� ���

�

 ��� ��� ��
�� ����� ���

�
� 
�� ��� �����. 

� ��� ��� SIV��� ���� �� 	� �

Table 2. Relation between the incidence of swine influenza
viral antigens in pulmonary lesions and
seropositivities to swine influenza virus in pigs

HIa) IHCb)
No. of pigs with different age groups

<30 days 30-120 days Total

-
-
+
+

-
+
-
+

3 (11.1)c)

13 (48.1)
4 (14.8)
7 (26.0)

7 (24.1)
7 (24.1)
4 (13.8)

11 (38.0)

10 (17.9)
20 (35.7)
8 (14.3)

18 (32.1)

Total 27 29 56
a)HI : Haemagglutination inhibition test.
b)IHC : Immunohistochemistry.
c)No. of pigs (%).
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��� �
������ ��� �	 ��	� 
��

��, ������ SIV� �� ��� ��� �� �

��� 
� �� ��� �

 �� ������ �

�� ����� 
�� ��
 � 
��. ��� ��

���� � ��� ��� ���� �� �� � �

� 

, �� � ��� ����, all-in all-out �� �

� ��
� 
� ��� 
���� ��� �����. 

� �

�� �
�� 1997~1999� �� ����
 ���


�� �� 	� ��� 120�� ��� �� 90��

���� �����
 ��, �
������ � �

� ��� ���
�. 

�����
 �� �� 72��� ��� ����

79.8%� ���� ����� ������ ��� �

� �� �����. SIV ��� ���� �� �
�

���
 �� � 56.6%� �� ���� ����

��, ��� ���� ���� ����� ����

� �� �����. 	�� ���� �� �����

� � 28�(31.1%)�� ����� � � 22��� SIV

��� ��
 � 
��. SIV� �� �� �� ��

���� 46.4%� 
�����, ���� �����

H1N1� 5.3%, H3N2� 28.6%, � �� ��� �� �

�� 
� �	� 12.5%� ����. ��� ��� �

�
 � �, ����� SIV� �� ��� ��� �

��� ���� 
�� � � 
��. �� �� ��

�� �
������ ��� SIV ����� �� �

�� 	� ���� ����.
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