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3. ������	�
� 

 

 

3.1  �������������  V. parahaemolyticus �	�����  PCR �	������� toxR � !����� "�#$�� 

 �����	
��������������������� 868 ������     �!�" #��$�%���&'
	�"�
��()
   ��* 
(���+���,� V. parahaemolyticus  -�����)� #����.����&'
 PCR ��2���
� toxR ��,��
���3�4)� 
(#��	
� 3.1) ������,������	
������2��: ;.<. 2543 -2548  ������ 64 , 123, 142, 127, 205 ��* 
207 ������    �)����.% ( �#�"	
� 3.1) 
 
3.2  �������#���� tdh  &�'  trh  �� V. parahaemolyticus 
  �����  V. parahaemolyticus  	
������������ ������ 868 ������   ���)� #��4��
�
$#��"$�#;&B tdh (#��	
� 3.1)  ��*  trh (#��	
� 3.1) ���&'
 PCR  ����,�$�;.�'CD	
��+��#(��� 4 ��C+) 
(��   $�;.�'CD	
�)
�
� tdh (tdh+trh-)    $�;.�'CD	
�)
�
� trh (tdh-trh+)   $�;.�'CD	
�)
	.�"�
� tdh ��* trh  
 (tdh+trh+)  ��*$�;.�'CD	
��)+)
	.�"�
� tdh ��* trh (tdh-trh-)   �!�"$�;.�'CD	
�;%)��	
�$C�2�	C�F�: 
(�� $�;.�'CD tdh+trh-  ������ 722 ������    $+��$�;.�'CD tdh+trh+  �!�" #���)+;%2��: ;.<. 
2543 ����;&�)G!�����#���* 0 ��,� #���* 4.1, 5.6, 5.5, 8.8 ��* 8.2   �)����.% .�"� +�: ;.<. 2544-
2548  ;%�+�)
(��)� � +�"�+�")
�.$��(.H#*4�+�"�: ;.<. 2543-2546 �	
%�.%�: ;.<. 2547 ��*�: 
;.<. 2548 )
(+� p-value = 0.031 ��* 0.038  �)����.%  ��*$�;.�'CD tdh-trh+  �P #��;%���	C��:
 .�"� +�: ;.<. 2543-2548   
    
3.3  ����(� Group-specific PCR 

 V. parahaemolyticus   $�;.�'CD tdh+trh-  ������ 722 ������       -�����)�	�$�%  
GS-PCR (#��	
� 3.1)  ;%�+�  V. parahaemolyticus 	
������2��: ;.<. 2543-2548 	
�24��� GS-PCR 
positive �!�"��,�$�;.�'CD#*%��	.����� (pandemic strains) )
������ 540 ������  (74.8%)    (��
���#���* 64.1, 68.3, 69.7, 68.5, 56.1 ��* 55.5  �)����.%  ��*;%$�"$C�2��: ;.<. 2545  �+�"�#
�P �);%�+�$�;.�'CD#*%��	.�����������")����+� 10% ����: ;.<. 2546 ��."�: ;.<. 2547 - 
2548  (�����#���* 68.5  ��,� 56.1 ��* 55.5  �)����.% ;%�+�)
(��)� � +�"�+�")
�.$��(.H)
(+� 
p-value = 0.012 ( �#�"	
� 3.1) 
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�������� 3.1  �������������������������� !"� V. parahaemolyticus ������$%&��� �.�. '�%(')* ��'�*�� �.+.  2543-2548  
 

  

�.+. ������$�12��� tdh +trh -( % ) tdh -trh +( % ) tdh
+
trh +( % ) tdh -trh- ( % ) GS-PCR positive 

2543 64   54 (84.4) 3 (4.7)          0  a1 7 (10.9)             41 (64.1) a2 
2544 123 108 (87.8) 2 (1.6)  5 (4.1)  a1 8 (6.5)             83 (67.5) b2 
2545 142 117 (82.4) 3 (2.1)  8 (5.6)  a1 14 (9.8)             99 (69.7) b2 
2546 127 111 (87.4) 2 (1.6)  7 (5.5)  a1 7 (5.5)             87 (68.5) b2 
2547 205 165 (80.5) 3 (1.5) 18 (8.8) b1 19 (9.3)           115 (56.1) c2 
2548 207 167 (80.7) 3 (1.4) 17 (8.2) b1 20 (9.7)           115 (55.5) c2 

 

a1 # b1 1%�( & Yatis-chi2; p-value > 0.05 , a2=b2=c2 ��* b2 # c2 1%�( & Pearson chi2; p-value > 0.05   
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�����	 3.1  ������� PCR  ���	���������� toxR, tdh, trh  ��  GS-PCR 

 

  M : 100 bp DNA ladder 

        lane   1, 2, 6 : ��� toxR 4�5 V. parahaemolyticus  ( 367 bp ) 

        lane 3  : ��� trh 4�5 V. parahaemolyticus  ( 250 bp ) 

        lane 4  : ��� GS-VP 4�5 V. parahaemolyticus ( 651 bp ) 

        lane 5  : ��� tdh 4�5 V. parahaemolyticus ( 251 bp ) 
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3.4  ����	
�� phenotype ������� V. parahaemolyticus   

 
  3.4.1  serotype 
  �����  V. parahaemolyticus  ������������� !�"#$%& tdh+trh- )%� GS-PCR positive 
12��#� 540 4�$5�%6  ��������� tdh+trh+ 12��#� 55 4�$5�%6  )%���������� tdh-trh+ 12��#� 16 
4�$5�%6  78&�2�9�! ���5:$�!��;<  ������������� !�"#$%&��5:$�!��;<  O3:K6 �8@!:"�� A�� 393 
4�$5�%6 (72.8%)  ��@%@9�A�� O1:K25 12��#� 88 4�$5�%6 (16.3%)  )%�  O4:K68  12��#� 28 
4�$5�%6 (5.2%)  I�JK�!:" KUT 1�9:��:�@ 25 4�$5�%6 (4.6%) (6���@!:" 3.2 )         �N#���������� 
 tdh

+
trh

+ ��5:$�!��;< O1:KUT �8@!:"�� A�� 10 4�$5�%6 (18.2%) )%��� O 5:$�!��;<!:"6�#149N
��I���������� tdh+trh-  A�� O8, O11 )%� O12 (6���@!:" 3.3)   )%�!:"�N���I1�:&;��&��P�Q"@&RA��
�� KUT �8@7Q@ 34 4�$5�%6 (61.8%)   �N#���������� tdh-trh+ ��5:$�!��;< O1:KUT �8@!:"�� 
��N�&��A�� 7 4�$5�%6 (43.8%)  �� O 5:$�!��;<!:"6�#149N��I���������� tdh+trh-  A�� O11 (6���@
!:" 3.4)  )%��� KUT �8@7Q@ 11 4�$5�%6 (68.7%)  
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6���@!:" 3.2  5:$�!��;<)%�12��#�J�@ V. parahaemolyticus  ��������� tdh+trh- )%� GS-PCR  
                     positive  6��@)6N �.S. 2543 7Q@ �.S. 2548  

�.S. (12��#�!��@P9 ) 12��#�4�$5�%6 O:K Serotypes 

2543 (41) 30 O3:K6 
 8 O1:K25 
 2 O4:K68 
 1 O2K3 

2544 (83) 63 O3:K6 
 11 O1:K25 
 8 O4:K68 
 1 O1:KUT 

2545 (99) 74 O3:K6 
 18 O1:K25 
 5 O1:KUT 
 1 O3:K29, O1:K41  

2546 (87) 62 O3:K6 
 12 O1:K25 
 6 O1:KUT 
 3 O4:K68 
 1 O3:K29, O5:KUT, OR:KUT, UT:UT 

2547 (115) 81 O3:K6 
 22 O1:K25 
 6 O4:K68 
 4 O1:KUT 
 1 O3:KUT, O3:K46 

2548 (115) 83 O3:K6 
 17 O1:K25 
 9 O4:K68 
 5 O1:KUT  
 1 O4:K4 
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6���@!:" 3.3  5:$�!��;<)%�12��#�J�@ V. parahaemolyticus  ��������� tdh+ trh+  6��@)6N �.S. 2543  
                     7Q@ �.S. 2548  
 

�.S. (12��#�!��@P9 ) 12��#�4�$5�%6 O:K Serotypes 
2543 (0) 0  
2544 (5) 2 O3:KUT  

 1 O1:KUT, O5:KUT, O12:KUT 
2545 (8) 2 O12:KUT, O8:K74 

 1 O1:K69, O1:KUT, O4:KUT, O5:K15 
2546 (7) 4 O1:KUT 

 1 O3:K6, O1:K69, O1:K6 
2547 (18) 4 O11:KUT 

 3 O5:KUT 
 2 O3:K56, O5:K15, O12:KUT 
 1 O1:K6, O4:K67, O3:K6, O3:K72, 

O8:KUT 
2548 (17) 4 O1:KUT, O11:KUT 

 2 O3:K6, O4:KUT  
 1 O1:K9, O4:K4, O4:K13, O5:KUT, 

O8:K20 
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6���@!:" 3.4  5:$�!��;<)%�12��#�J�@ V. parahaemolyticus  ��������� tdh- trh+  6��@)6N �.S. 2543    
                     7Q@ �.S. 2548  
 

�.S. (12��#�!��@P9 ) 12��#�4�$5�%6 O:K Serotypes 
2543 (3) 3 O1:KUT 
2544 (2) 1 O1:KUT 

 1 O4:KUT 
2545 (3) 1 O1:KUT 

 1 O11:KUT 
 1 O1:K58 

2546 (2) 1 O3:KUT 
 1 O1:K48 

2547 (2) 1 O1:KUT 
 1 O3:KUT 

2548 (4) 1 O1:KUT 
 1 O4:K13 
 1 O4:K55 
 1 O4:K49 
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  3.4.2  T%&��! ��� urease 
  ����� V. parahaemolyticus  trh+  12��#� 66 4�$5�%6  )�N@�;W� tdh-trh+ 16 4�$5�%6  
)%� tdh+trh+  50 4�$5�%6  78&�2�9�! ��� urease  ��#N�!�&4�$5�%6IPXT%�#&&��&��! ��� 
urease (6���@!:" 3.5) 
 
6���@!:" 3.5  A#�9��9�������P#N�@ V. parahaemolyticus  trh+  )%�&����X�@���459� urease 
 

�.S. 12��#�4�$5�%6 tdh
-
trh

+ tdh
+
trh

+ urease �#& 
2543 3 3 0 3 
2544 7 2 5 7 
2545 11 3 8 11 
2546 9 2 7 9 
2547 20 3 17 20 
2548 16 3 13 16 
�#9 66 16 50 66 

 
 3.4.3  T%&��! ���A#�9!��&%��J�@����� (NaCl  tolerance)  
 �����  V. parahaemolyticus  12��#� 120 4�$5�%6  )�N@�;W� tdh+trh- 23 4�$5�%6 5Q"@
A� �%��&1�&������������� !�"#$%& (GS-PCR positive)  tdh+trh+ 50 4�$5�%6 (�P9���JX� 3.4.2)   
tdh

-
trh

+ 16 4�$5�%6 (�P9���JX� 3.4.2)   )%� tdh-trh-  31 4�$5�%6   !��@P9 78&�2�9�! ���I�
P%�  nutrient broth !:"9:A#�9�JX9JX�J�@�&%��6��@)6N 0%, 0.5%, 1%, 3%, 6%, 8% )%� 10% 
6�9%2� ��  ���"�@1�&�&%���;W�;_11���2�A�`I�&���1�a`J�@�����  ��#N������ V. parahaemolyticus  !�&
4�$5�%6��9��7�1�a`4 X�9�"�9:A#�9�JX9JX�J�@$5� :�9A%�4� �6��@)6N 0.5%-8%  A#�9�JX9JX�5Q"@
�PR�4 X X#�6��;%N�#N�������1�a`9�&!:"�� A��P%� !:"9:A#�9�JX9JX�J�@$5� :�9A%�4� � 3%  �N#�
P%� !:"I�49N�PR�&���1�a`J�@�����A��P%� !:"9:A#�9�JX9JX�J�@$5� :�9A%�4� � 0% )%� 10%  
(6���@!:" 3.6) 
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6���@!:"  3.6  T%&��! ���A#�9�JX9JX�J�@$5� :�9A%�4� �6N�&���1�a`J�@�����   
                      V. parahaemolyticus   
 
  A#�9�JX9JX�J�@$5� :�9A%�4� � 
��������� 12��#�4�$5�%6!:"

! ��� 
0% 0.5% 1% 3% 6% 8% 10% 

tdh
+
trh

- 23     0 * 100** 100 100 100 100 0 
tdh

+
trh

+ 50 0 100 100 100 100 100 0 
tdh

-
trh

+ 16 0 100 100 100 100 100 0 
tdh

-
trh

- 31 0 100 100 100 100 100 0 
 * = no growth, ** =  % J�@�����!:"��9��7�1�a`4 XI�$5� :�9A%�4� � 
  
  3.4.4  &��! ���&���A%�"��!:"J�@������������P��&Q"@)JR@ (swarming activity) 
   ����� V. parahaemolyticus  12��#� 120 4�$5�%6 (�P9���JX� 3.4.3)  78&�2�9�
! ���&���A%�"��!:"�������P��&Q"@)JR@  $ �#� J�� ��X�TN��S8���&%�@J�@&���A%�"��!:"!:"�#%� 
4 )%� 6 �9.  ��#N�49N9:A#�9)6&6N�@J�@&���A%�"��!:"J�@������������P��&Q"@)JR@J�@�����!��@�:"
&%�N9  A�� ��������� tdh+trh-  9:AN��f%:"�J�@��X�TN��S8���&%�@�!N�&�� 15.5 ± 5.3 )%� 25.8  ± 9.8  !:"
�#%� 4 )%� 6 �9. 6�9%2� ��  ��������� tdh+trh+ 9:AN��f%:"��!N�&�� 14.6 ± 4.8 )%� 24.4 ± 7.9   ���
������ tdh-trh+  9:AN��f%:"��!N�&�� 13.5 ± 6.0 )%� 22.2 ± 10.6  )%���������� tdh-trh-  9:AN��f%:"��!N�&�� 
15.6 ± 5.3 )%� 23.6 ± 8.8 9a%%a%a6� !:"�#%� 4 )%� 6 �9. (6���@!:" 3.7) !:"�#%� 4  �9. 9:AN� p-value = 
0.532  )%�!:"�#%� 6 �9. 9:AN� p-value = 0.289  6�9%2� ��  
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6���@!:" 3.7  T%&��SQ&i� swarming activity !:" 37oC J�@����� V. parahaemolyticus !:")�&4 X 
            ��P#N�@;j �.S. 2543-2548 
 

�#%�!:"�N9����  

V. parahaemolyticus 

 

 

12��#�4�$5�%6!:"! ��� 4  �9. 6 �9. 

 tdh
+ 
trh

- 23 15.5 + 5.3* 25.8 + 9.8 

 tdh
+ 
trh

+ 50 14.6 + 4.8 24.4 + 7.9 

tdh
 -
trh

+ 16 13.5 + 6.0 22.2 + 10.6 

tdh
- 
trh

- 31 15.6 + 5.3 23.6 + 8.8 

     *    P�N#�#� �;W� mm   
 
  3.4.5  &��! ���A#�94#J�@�����)�A!:��:�6N���6X��1�%a�!�:��  $ �#a�: disk 
diffusion 
  ����� V. parahaemolyticus  12��#� 189 4�$5�%6 (4�$5�%6JX� 3.4.3 12��#� 120 4�
$5�%6)%���a"9��������� tdh+trh- 69 4�$5�%6)  4�$5�%6!��@P9 78&�2�9�! ���A#�94#6N���
6X��1�%�:�  $ �I�X)TN���9�6�n�� 7 ��a  4 X)&N  ampicillin (AP) 10 µg, azithromycin (AZM) 15 
µg, chloramphenicol (C) 30 µg, ciprofloxacin (CI) 5 µg, co-trimoxazole (SXT) 25 µg, norfloxacin 
(NA) 10 µg )%� tetracycline (TE) 30 µg  ��#N������!��@�:"&%�N91�4#6N��� azithromycin, 
chloramphenicol, norfloxacin )%� tetracycline 100%   )6N�8;)��A#�94#6N��� ampicillin, 
ciprofloxacin )%� co-trimoxazole  ��#N������&%�N9 tdh+trh- 1�6N�@1�&�:&��9&%�N9 $ � tdh+trh+ 1�
IPXT%A#�94#6N���A%X��&��&%�N9 tdh-trh+   )%�&%�N9 tdh-trh-  A�� �N#�IP Ǹ1�4#6N��� ciprofloxacin 
)%� co-trimoxazole  )6N tdh+trh- �N#�IP Ǹ1� ���6N��� ciprofloxacin )%� ���6N��� co-trimoxazole 
9�&&#N��:&��9&%�N9  �&����X���;����5R�6�J�@�����  V. parahaemolyticus  1� ���6N��� ampicillin  
�&�#X���@4�$5�%6I�&%�N9 tdh-trh-  (6���@!:" 3.8 ) 
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6���@!:" 3.8  �8;)��A#�94#6N���J�@�����  V. parahaemolyticus !:")�&4 X��P#N�@;j �.S. 2543-  
                     2548 
 

 tdh
+
trh

- 
(%) 

tdh
+
trh

+ 
(%) 

tdh
-
trh

+ 
(%) 

tdh
-
trh

- 
(%) 

Azithromycin 4#6N��� 92 (100) 50 (100) 16 (100) 31 (100) 
(15 µg)  ����� 0 0 0 0 
Chloramphenicol 4#6N��� 92 (100) 50 (100) 16 (100) 31 (100) 
(30 µg)  ����� 0 0 0 0 
Norfloxacin 4#6N��� 92 (100) 50 (100) 16 (100) 31 (100) 
(10 µg)  ����� 0 0 0 0 
Tetracyclin 4#6N��� 92 (100) 50 (100) 16 (100) 31 (100) 
(30 µg)  ����� 0 0 0 0 
Ampicillin 4#6N��� 0 0 0 2 (6.5) 
(10 µg)  ����� 92 (100) 50(100) 16 (100) 29 (93.5) 
Ciprofloxacin 4#6N��� 17 (18.5) 35 (70) 9 (56.3) 20 (64.5) 
(5 µg)  ����� 75 (81.5) 15 (30) 7 (43.7) 11 (35.5) 
Co-trimoxazole 4#6N��� 73 (79.3) 47 (94) 16 (100) 31 (100) 
(25 µg)  ����� 19 (20.7) 3 (6) 0 0 
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����	
���	����� �!��� V. parahaemolyticus  

 

3.5  ��#$%���&��'()�)*��������  V. parahaemolyticus  ()*�
+�,-��),.!� /� AP-PCR 

  4 X!2�&��SQ&i�A#�9)6&6N�@J�@�����$ �6�#1���%���a9�� :��R���   X#��!A�aA 
AP-PCR     &��SQ&i�I�A���@�:�9�N@��X�I����������!:"9:1:� trh ��P#N�@;j �.S. 2543-2548      )�N@�;W�  
tdh

-
trh

+ 12 4�$5�%6  )%� tdh+trh+ 48 4�$5�%6 (6���@!:" 3.9)  5Q"@ V. parahaemolyticus  !:"�2�9�
SQ&i�4 XA� �%��&1�&5:$�!��;<!:"���N�� (6���@!:" 3.10 w 3.11) 
 
6���@!:" 3.9  �����  V. parahaemolyticus 12��#� 60  4�$5�%6!:"�2�9�! ���%���a9�� :��R��� 
 

�.S. 12��#�4�$5�%6 ���������!:"9:1:�&N�$�A 
  tdh

-
trh

+ tdh
+
trh

+ 
2543 3 3 0 
2544 7 2 5 
2545 9 2 7 
2546 7 0 7 
2547 18 2 16 
2548 16 3 13 
�#9 60 12 48 
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6���@!:" 3.10  5:$�!��;<J�@   tdh-trh+ 12��#� 12  4�$5�%6!:"�2�9�! ���%���a9�� :��R��� 
 
�.S. (12��#�!��@P9 ) 12��#�4�$5�%6 P9���%JJ�@4�$5�%6 5:$�!��;< 

2543 (3) 3 PSU 207, 264, 269 O1:KUT 
2544 (2) 1 PSU 373 O1:KUT 

 1 PSU 282 O4:KUT 
2545 (2) 1 PSU 628 O1:KUT 

 1 PSU 721 O11:KUT 
2547 (2) 1 PSU 1170 O1:KUT 

 1 PSU 1163 O3:KUT 
2548 (3) 1 PSU 2552 O1:KUT 

 1 PSU 2117 O4:K13 
 1 PSU 2490 O4:K55 
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6���@!:" 3.11  5:$�!��;<J�@  tdh+trh+  12��#� 48  4�$5�%6!:"�2�9�! ���%���a9�� :��R��� 
 

�.S. (12��#�!��@P9 ) 12��#�4�$5�%6 P9���%JJ�@4�$5�%6 5:$�!��;< 
2544 (5) 1 PSU 333 O1:KUT 

 2 PSU 467, 469 O3:KUT 
 1 PSU 459 O5:KUT 
 1 PSU 305 O12:KUT 

2545 (7) 1 PSU 719 O1:KUT 
 1 PSU 601 O4:KUT 
 2 PSU 604, 606 O12:KUT 
 1 PSU 763 O1:K69 
 1 PSU 711 O5:K15 
 1 PSU 694 O8:K74 

2546 (7) 4 PSU 931, 947,1058 ,1059 O1:KUT 
 1 PSU 913 O1:K6 
 1 PSU 934 O1:K69 
 1 PSU 771 O3:K6 

2547 (16) 2 PSU 1164,1941  O5:K15 
 3 PSU 866, 1462, 1867 O5:KUT 
 1 PSU 1969 O8:KUT 
 4 PSU 1691,1802,1913,1966  O11:KUT 
 1 PSU 1994 O12:KUT 
 1 PSU 2002 O1:K6 
 1 PSU 1958 O3:K6 
 2 PSU 1696, 1702 O3:K56 
 1 PSU 2014 O3:K72 

2548 (13) 4 PSU 2055,2152,2457,2586 O1:KUT 
 2 PSU 2023, 2052 O4:KUT 
 1 PSU 2076 O5:KUT 
 4 PSU 2056,2057,2270,2461 O11:KUT 
 1 PSU 2070 O1:K9 
 1 PSU 2022 O4:K4 
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 T%&��SQ&i�%���a9�� :��R���J�@����� V. parahaemolyticus  !��@P9  60 4�$5�%6  
$ ��!A�aA AP-PCR  $ �I�X primer 2  )%� primer 4  ��#N�9:)��)T�%���a9�� :��R���)6&6N�@
&����P#N�@ V. parahaemolyticus  I������!:")�&4 X)6N%�;j  ��N�@4�&R6�95:$�!��;<!:"�P9���&���N#�
IP Ǹ1�IPX%���a9�� :��R����P9���&��$ ���#N� 8 I� 9 4�$5�%6J�@5:$�!��;< O1:KUT  ��������� 
tdh

+
trh

+ !:")�&4 XI�;j �.S. 2545, 2546 )%� 2548  12��#� 1, 4 )%� 4 4�$5�%6 6�9%2� �� 1�IPX
%���a9�� :��R����P9���&��(�8; 3.2 )%� 3.3)  �;W�!:"�N���I1#N���@4�$5�%6I�;j �.S. 2544-2546  
!:"9:5:$�!��;<6N�@&��&%��IPXT%%���a9�� :��R���A%X��&�� ��N� 5:$�!��;< O5:KUT )�&1�&;j �.S. 
2544  IPX%���a9�� :��R����P9���&��5:$�!��;< O3:KUT )�&1�&;j �.S. 2544  (�8; 3.4 )%� 3.5)  
�N#���������� tdh-trh+ ��#N�%���a9�� :��R���J�@!�&4�$5�%649N9:A#�9A%X��A%Q@&���%�  
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      Lane      M       1       2        3        4        5        6       7       8       9      10      M                                     

 

         �.S.              2544  2545                 2546                          2548 
   

 
 
 
 

 

 

 
 
 
 
 
�8;!:" 3.2  %���a9�� :��R���J�@����� V. parahaemolyticus  ��������� tdh+trh+  5:$�!��;< O1:KUT !:" 
                )�&4 XI�;j �.S. 2544-2548  $ �I�X primer 2 
 
  M        :      1kb DNA ladder 
      lane 1      :     V. parahaemolyticus O1:KUT, isolates in 2544  
        lane 2         :     V. parahaemolyticus O1:KUT, isolates in 2545 
       lane 3-6     :      V. parahaemolyticus O1:KUT, isolates in 2546 
                lane 7-10    :     V. parahaemolyticus O1:KUT, isolates in 2548 
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              �.S.              2544  2545                2546                         2548 
   
               Lane    M      1        2        3        4        5       6        7        8       9      10     M                                        

 

 
 
 
 
 
    

 
 
 
�8;!:" 3.3  %���a9�� :��R���J�@����� V. parahaemolyticus  ��������� tdh+trh+  5:$�!��;< O1:KUT !:"  
                )�&4 XI�;j �.S. 2544-2548  $ �I�X primer 4 
 
  M        :      1kb DNA ladder 
      lane 1       :            V. parahaemolyticus O1:KUT, isolates in 2544  
        lane 2        :    V. parahaemolyticus O1:KUT, isolates in 2545 
       lane 3-6     :            V. parahaemolyticus O1:KUT, isolates in 2546 
                lane 7-10    :    V. parahaemolyticus O1:KUT, isolates in 2548 
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 �.S.                     2544           2545               2546                   2547 
   

       Lane         M     1      2      3       4      5      6      7      8      9     10    11    12    13     M                                       

 

 
 
 
 
   

 
 
 
�8;!:" 3.4  %���a9�� :��R���J�@����� V. parahaemolyticus  ��������� tdh+trh+  !:")�&4 XI�;j �.S.  
                2544-2547  $ �I�X primer 2 
 
    M  : 1kb DNA ladder 
  lane 1       :            V. parahaemolyticus O5:KUT, isolates in 2544 
  lane 2          : V. parahaemolyticus O3:KUT, isolates in 2544 
  lane 3      : V. parahaemolyticus O4:KUT, isolates in 2545 
  lane 4-5       :   V. parahaemolyticus O12:KUT, isolates in 2545 
  lane 6      : V. parahaemolyticus O1:K69, isolates in 2546 
  lane 7      : V. parahaemolyticus O1:K6, isolates in 2546 
  lane 8      : V. parahaemolyticus O1:K6, isolates in 2547 
 lane 9-10   : V. parahaemolyticus O3:K56, isolates in 2547 
 lane 11-13   : V. parahaemolyticus O5:KUT, isolates in 2547 
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  �.S.                     2544               2545             2546                     2547 
   

       Lane         M      1      2       3       4      5       6       7       8      9     10    11     12     13     M  
15                                        

 
 
 
 
   

 
 
 
�8;!:" 3.5  %���a9�� :��R���J�@����� V. parahaemolyticus  ��������� tdh+trh+  !:")�&4 XI�;j �.S.  
                2544-2547  $ �I�X primer 4 
 
    M  : 1kb DNA ladder 
  lane 1        :            V. parahaemolyticus O5:KUT, isolates in 2544 
  lane 2          : V. parahaemolyticus O3:KUT, isolates in 2544 
  lane 3      : V. parahaemolyticus O4:KUT, isolates in 2545 
  lane 4-5       :   V. parahaemolyticus O12:KUT, isolates in 2545 
  lane 6      : V. parahaemolyticus O1:K69, isolates in 2546 
  lane 7      : V. parahaemolyticus O1:K6, isolates in 2546 
  lane 8      : V. parahaemolyticus O1:K6, isolates in 2547 
 lane 9-10   : V. parahaemolyticus O3:K56, isolates in 2547 
 lane 11-13   : V. parahaemolyticus O5:KUT, isolates in 2547 
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3.6 ��#$%��� trh subgroup ������� V. parahaemolyticus  ,.!��#;*�!,�<.���=<��.>�!� /�  

Southern blot hybridization 
 4 XA� �%��&��������� tdh-trh+ 12 4�$5�%6 5Q"@�;W�4�$5�%6� :�#&��!:"!2� AP-PCR  
)%���������� tdh+trh+ 10 4�$5�%6 )�N@�;W�;j �.S. 2544 )%� 2545 ;j%�  1 ���  �.S. 2546 )%� 
2548 ;j%� 4  ��� 
 T%&��! �����#N� subgroup trh1 1���9�&I���������� tdh+trh+ (90.0%)   
I�JK�!:" subgroup trh2  1���4 X9�&I���������� tdh- trh+ (66.7%) (6���@!:" 3.12) 
 
6���@!:" 3.12  Trh subgroup J�@ V. parahaemolyticus  !:"6�#1��I���������� tdh-trh+  )%����
������ tdh+trh+ 
 

�����  V. parahaemolyticus 12��#�4�$5�%6 trh1 (%) trh2 (%) 
tdh

+
trh

+ 10 18 (90) 2 (10) 
tdh

-
 trh

+ 12 4  (33.3) 8 (66.7) 
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1     2      3      4     5     6     7      8     9     10    11   12   13   14   15                                       

 

�8;!:" 3.6  Southern blot hybridization J�@ V. parahaemolyticus  ��������� tdh+trh+ )%� tdh- trh+  
                 X#�6�#6�#11�� trh1 
 

 

                                  

 

 2   : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 3   : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 4  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 5  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 6   : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 7  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 8  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 9  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 10 : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2545 
 11 : V. parahaemolyticus  tdh-trh+  O4:K55, isolates in 2548 
 12 : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2544 
 13 : V. parahaemolyticus  tdh-trh+  O4:K13, isolates in 2548 
 14 : V. parahaemolyticus  tdh-trh1+ control 
 15 : V. parahaemolyticus  tdh-trh2+ control 
 

            6.7 bp 

                    3.7 bp 
            3.0 bp 
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1     2      3      4      5     6     7      8      9     10    11   12   13   14     15                                       

 

�8;!:" 3.7  Southern blot hybridization J�@ V. parahaemolyticus  ��������� tdh+trh+ )%� tdh- trh+  
                 X#�6�#6�#11�� trh2 
 

   

                                

 

 2   : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 3   : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 4  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 5  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 6   : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 7  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 8  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2546 
 9  : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2548 
 10 : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2545 
 11 : V. parahaemolyticus  tdh-trh+  O4:K55, isolates in 2548 
 12 : V. parahaemolyticus  tdh+trh+  O1:KUT, isolates in 2544 
 13 : V. parahaemolyticus  tdh-trh+  O4:K13, isolates in 2548 
 14 : V. parahaemolyticus  tdh-trh1+ control 
     15 : V. parahaemolyticus  tdh-trh2+ control 
 

12.0 bp 
  6.7 bp 
  6.0 bp 


