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Abstract : Blood samples from 622 pigs of 44 farms which were sero-positive to Mycoplasma
hyopneumoniae (M. hyo) by ELISA method were collected from May 2003 to July 2004. And they were
divided into 2 categories : M. hyo-vaccinated group (7 swine farms) and M. hyo-non-vaccinated group (37
swine farms). Then, each swine farm was analysed by sero-positive percentage per weeks of age. It was
observed that the sero-positive percentage to M. hyo is directly proportional to weeks of age in the 44
swine farms that were selected. This meant that there has been a chronic infection of M. hyo in Korean
swine herds and control of M. hyo infection did not have worked efficiently. In 7 M. hyo-vaccinated swine
farms, there were no reliable patterns between sero-positive percentage to M. hyo and weeks of age. Although
the swine farms have been used M. hyo vaccine, they had only little sero-positive percentage that was less
than 50% at 6 to 11 weeks of age. This means a present vaccination program does not induce sufficiently
a seroconversion expected. In 37 M. hyo-non-vaccinated swine farms, it was observed that sero-positive
percentage was higher at above 15 weeks of age. This result showed that infection of M. hyo occurred
commonly at between 7 and 12 weeks of age, at which pigs moved to the growing house. Because a risk
of natural infection is severe at growing stage as well as nursery stage, it suggested that M. hyo vaccination
at several weeks prior to the growing stage will give efficient effect to control the enzootic pneumonia.
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� �

Mycoplasma hyopneumoniae(M. hyo)� ����

enzootic pneumonia� ���� ��� ���� ���

�� �� �� ����� ����� ����� [2].

����� ���� �� ��� ��� ��, ���

	 �� � ��. ���� ��� ��� ��� ��

� ��
�� �� ���� ���
� ��� ��

��� ���� ���� germinal center� ����

[1, 3, 4]. � �� ��� ���� �� ��� ���

�� �
�, in situ hybridization� �� M. hyo� ��

� ��, ���� ���� �� ��� alveolar

� ��� ����� �������� ���� �����
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macrophage, interstitial macrophage � Type 2 pneumocyte

�� ����� �� ���� [7]. 

Enzootic pneumonia� �� ��� ����� ��

� ��, �� �
 ��, �
 ��, ��������

�������(PRRSV, porcine reproductive and

respiratory syndrome virus) ����, circovirus ���

�, M. hyo� ��� ���, ������ � �� �

�� �� �
� ����� ��. ��� ���� �

�� ��� M. hyo� �� ���� ��� ����

��� �� ��. �� �
 ��, �
 ���� ��

� � PRRSV, circovirus�� ���� ��� � ��

���� �� ��� ����� [13]. ��� ���

� �� ��� ��� � ��� ���	
� �� �

��� ��� ��� 	��� �� ��� 	���

���, ���� ��� ���� ���� ��� 	

��� �� �
 ���� [13]. �� ��� 	��,

���, ����, ����, �� ���� M. hyo �

�� �� ��� �� ���� ��� ����
�,

������� 1999��� ��� ���� ����

�� �� ��� ��� ����� �
� ����

� [11, 14]. 

M. hyo� 
�� herd� type�� �� �
, ���

��� �� �� ��
� �����. �� ��	


� M. hyo ��� ����� �� ��� � ����

��� double-vaccination� �� �� �����. ��

� ��� 3�� �� � ��� ��� single-shot

vaccine� �� ���� ��� ��� ����� �

���. ��� �
��� ��� ����� ���

� 10�� ��� late vaccination� �� �� ���

� �� [5]. ��� M. hyo ��� ���� ��� �

��� 
	 ��� �� ��� ����� ����

� ��� �� [12]. ����� �� �� 3�� ��

� 
�� ���� �
� ��� � ��� �� �

�� �
�, ��� M. hyo ��� ����� ���

�� ����. 

��� � �
��� ����� ����� M. hyo

� �� ��� ��� �	�� �� ���� 
� �

� ��� 	���� 2003� 5
�� 2004� 7
�� �

�� ��
� �
�� �	� �� � ELISA(M. hyo

specific, commercial kit) 	� ��� ��� 44� ��

��� �� ��� �� �	� �
�
� �����.

�� � ��

�� ���� ��

2003� 5
�� 2004� 7
�� ��� ��
� �

���� ����� ����� �
�� �	� ��

�� �� ��� M. hyo �	� �����, ����

���� ��� ��� 44� ���� �����. �

�� ��� �� 

� ��� ��� ��
�, �


�� � ��� ����� ���� �	� �� ��

� ��� ����� � ��� �����.

��� 44�� ���� M. hyo 
� ��� ���

��, 37�� 
� ��� ���� 7�� 
� �� �

��
� �����, �	�� M. hyo 
�� �� �


� �� ���� 
� ��� ���
� �����.

����

����� 
� ���� �� ���� � �
�

� �	��
�, �
� ��� �� �� �� ��

622���. 3���� 24���� � ��� �� ��

�� �����, � ���� �� �� �� 2���

6�� ����� ��� ���. ��� ��� 2,500

rpm�� 25�� �� ����, ��� 	���
�,

��� ��� ���� ��� -20oC�� ���� �

��. 

������ �� ���� ��

��� ���� M. hyo� �� ��� �� Enzyme

Linked Immunosorbent Assay(ELISA)� ����
�,

IDEXX � Mycoplasma hyopneumoniae antibody test kit

� ����� � Mycoplasma hyopneumoniae antibody

test kit� �����. �
�
� �� ��
� ��

�����. 2003� 5
�� 2004� 5
��� IDEXX

kit� �����, � ��� �� ��� kit� ���

��. IDEXX kit� �� A650 �	��� OD�� �

�� � positive control� negative control� �� ��

S/P ratio �� ����. 	, S/P ratio = (Sample OD-

Negative OD)/(Positive OD-Negative OD)�� S/P ratio �

� 0.4 ��� �� ����, 0.3-0.4� �� ���


� ���� ���, � �
�� ���� ��
� �

��� ���. ����� kit� ���, A410 �	�

�� OD�� ����
�, ����� S/P ratio� 0.4

��� ��� ��
� �����. 

���� ��

�� �� 44� ������ � ��� ���� �

���, � ��� � ���� ��� ��� ����

��� � ���(%)� (����� ���)�100
�


����. ��� �� 44�� ���� M. hyo 
�

� ���� �� ��� 37�� 
�� ��� ���

7�� ���� ��� ���� ����. ��� ��
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�� ���, 
� ��� ���, 
� �� ����

��� ���� ��� ����� �����, ��

� linear regression ���� �� R-value� �����.

� �

�� ������ �� ���� �� ���

���� ������ M. hyo ��� �� ����

��� ���� �� �� 44� ������ ���

���� �����(Fig. 1). 3���� 24���� �

��� ���� ��� 	� ���
� ��� ��


�
 ���� ���� �� ��
 � ���. 10

��� ��� 5���� 15�� ����� ����

� 20-30% ���� � �
 �� ���
� 15��

��� �
� �� ��� ���. �� 22�� ��

�� 80% ��� �� ���� �����.

�� ����� ��� ������ �� ���� ��

���

�� 44� ��� ��� M. hyo 
�� �� ��

37�� ����� ��� ���� �����(Fig. 2).

3���� 24����� � ��� ���� ��� 	

�, �� ������ ��� ���� ���
� �

��� ��� �����. 3���� 6�� ��� 10%

��� ���
 ���� 7���� 15�� ����

� � 20-30% ��� �����. ��� 15�� ��

�� �� ������ ����� �� ���� �

����.

�� ������ ���� �� ������ �� ���

� �� ���

�� 44� ��� ��� 
�� �� �
� �
�

� ����
 7�� ���� �� ��� ����

�����(Fig. 3). 7�� 4�� ������ M. hyo


�� ��� ��� �
�� ��
�, � � 1� �

��� �� 15��� 
�� �����, ��� 3�

� ��� 3��� ��� � �
� �
�� ���.

� � ��� 3� ��� �� M. hyo 
�� ���

�� �
� ��� �� ���. ����� ����

����, 5���� 22�� ���� � ��� ��

�� 
���
�, ��� ��� �� 11, 14, 16, 19,

20����� ���� ����� �����. �
 	

� ��� ���� ���� � ���� ��
 � �

��. ��� 
�� �� �� �� ���� ���

��� 12��� 20-50% ��� ��� �����, �

�
 � �� �� ����.

� �

�� 44� ������ M. hyo� �� ����, 37

�� M. hyo
� ��� ������ M. hyo� ��

Fig. 1. A sero-positive percentage (%) distribution to M.
hyopneumoniae per weeks of age in the 44 swine farms.
R value is 0.7396 and Y = 3.0645x−3.8624 in linear
regression curve.

Fig. 2. A sero-positive percentage (%) distribution to M.
hyopneumoniae(M. hyo) per weeks of age in 37 M. hyo-
non-vaccinated swine farms. R value is 0.6351 and Y =
2.8835x−4.0503 in linear regression curve.

Fig. 3. A sero-positive percentage (%) distribution to M.
hyopneumoniae(M. hyo) per weeks of age in 7 M. hyo-
vaccinated swine farms. R value is 0.4251 and Y = 3.6317x
+6.3544 in linear regression curve.
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���� �
 ���, ��� ��	� �� ��� �

��� ���� �� ��
 � ���(Figs. 1� 2). �

� ������ ��� ���� �
��� linear

regression curve� ��� 	� R value� 0.7396� 


�����, �
 �
�
� ���� ���� ��

��� ����, ��� ������ M. hyo ���

��� ���� ���� ��� ���� �� ��

� ��� � � ��. �� ����� M. hyo� ��

	�� ��� ����� �� �
�, ���� M.

hyo ��� 
��
� ����� ��� �����

� � ��. 

M. hyo 
�� ��� 7� ���� ��, ����

�
�� � ���� ��� ���(R value = 0.4251)

����� ����(Fig. 3). �� M. hyo� ��

seroconversion� M. hyo �� � 3��� 8� ��� �


�� ��� ��� [6, 9, 10], ��� ���� ��

� ���� 3�� ��� 
�� ����� ��� 6

���� 11�� ���� �� ���� ��� ��.

��� �� �
	� 
�� ��� ����� � �

�� ���� 50% ��� ��� �� �
� ���

�. �� 
�� ��� ��� ���� �� ���

����. M. hyo� ������� �� 9��� ��

� � �
�� [8] ������� 
�� ��� �	

� ��� �����, �� ������� M. hyo 


�� ��� �� �� �	���� �� ��� ��

��� ��� ���, � ��� �� ��� ���

����. ���, �� �
	� M. hyo 
�� ���

� �� 37� ����� 9���� ��� �� ��

� �� ����� �� �� ��� �� �� ��

�� ��(Fig. 2). ��� �
	� 3-6�� �����

� 10% ��� ���
 ���� 7-15��� 20-30%

� ������, �� ����� ���� ��� �

�� 	�� ����. 	, �
 ���� 2�� �
�

� �	� M. hyo� �� �	 �
� ���� 
��

��� �
� �
�� �� �� 
�� ���� �

� �
� ��� �� ������ ���� �
�

����. 9���� 15����� ���� �
� �

� ����� �
�� ����, �� ����, M.

hyo
�, ���� ��� �
 �� ���� ���

� ����� ����. ��� ����� �	
 �

� �� 15�� �� ���� �� ���� ���

����. �� 3�
�� 4�
 ��� ���� M.

hyo� �� seroconversion� ����� �� ��� �

���� ���� �� [15]. ��� �� �
 	��

� ��� 15�� ��� ��� ��� ����� �

� ���� �� ��� � � ��. �� 
 ����

�� 7-12�� ��� M. hyo� �� �� ��� ��

� ����� ����� �� ����. 	, ����

�� �� ���
 �� ��� � ��� [11] 
�

	
� ��� ���� M. hyo� �� �� ��� �

�� ����� ��� ����. ��� 
� 	
�

���� ��� ���� M. hyo 	���� ��	�

� � ��.

� �
� �� �� ����� M. hyo� ��

enzootic pneumonia� ��� ��, �� 
�	
��

� ��� ����� �� � � ���. ��, ���

��� ���� �� 
� ����� M. hyo� 	�

� � ��� ���� �� ��� ��� �� � �

���. ���� 
�	
� M. hyo ��� �� ��

��� 
�� � �, 
� 	
� ���� 
 � ��

M. hyo� �� 
�� ���� �� enzootic pneumonia

� 	�� ��� � � �� �
� ����. ���

�
� M. hyo� ��� ��� � � �� �� ��

� �� ��� �� M. hyo ��� �	� 	�� �

��� 
 ���.

� �

2003� 5
�� 2004� 7
�� ��� 
�
� �

� �	� ��� ��� ���, M. hyo� �� ��

��(�� ELISA)�� ��� ��� 44� ���� �

�� � M. hyo
�� ��� ���(7�)� M. hyo


�� ���� �� ���(37�)
� �����. ��

� �� ���, M. hyo
�� ���� �� ���,

M. hyo
�� ��� ����� ��� ��� ���

� �����.

�� ���(44�)��� ��� M. hyo� �� ��

�� �
� ��� 	� ����� M. hyo� �� �

�� ��� �� ���� ���� ��� ��� �

� ���, �� ������� M. hyo� �� ���

� 	�� ����� ��, ���� ��� ����

��� � � ���.

M. hyo
�� ��� ��(7�)��� ��� ���

� ��� ���� ��� ��
 � ��
� 6-11�

� ��� ���� 50% ��� ���� ���� �


��, 
�� �� seroconversion� ���� ���

�� �� ��� � � ���. 

M. hyo
�� ���� �� ��(37�)� �� 15�

� ��� ���� �� ���� ��� ����, �

� ��� 7-12�� ��� 
� 	
� ���� �


�� ����� ��� ����� ��� �� ��

� ��. ��� ����� � ��� 
� 	
���
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����� �
� ��� �� � � ���, 
� 


� �� 
�� ���� �� enzootic pneumonia� 	

�� ��� �� ��� ����.
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