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�������� �� P��"��� Y�&Z
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"J�� *Q� 7� ��� 0"� ���� ,�	� �"�� 0"	$
 �� �
,����� 0"� ��Q"� � �	2&$> m�� 7� #���� ���� �"�� ��4

�	� ��	W 7'�
) 1 .(*Q� @�Q�� ���'� 0"� �� ,J�� ,�4
 ������ � c���� �+��	+�� YH��I �� 7� �"�� ��"	$


�$� �	=� C�� n	R� �� �� ��2���� ��� 02$� ���	�
 02$� 7� �+�RB� ����� ��	W ��"	$
 %�+�J o$Q
 �� ���

�I�� c��� ����p> �� �� C�� ��+!3 �#�3 @	� ,�4
h��D � ��� ��	$4 #�� ��$"� *+!�� ,�4)2 .( �0"�	����

q�� �� ���?+�� �� #���2���� ��"	$
 8&+9� ,�4) r�s�
%��?+� �+��	+�� YH��I �� ���?+�� (q�
 �� ����$4 ���

RI c������ ��/� #���� 0�"�D �� �
��:� 	� �"�� ,�4
*+!�� 7� ��$"� *+!�� �6"� 7� � #�� 8&+9� ,�4

����" ��� c���� ,�	2&$> . 7� ��� 0"� 	� ��l

 7� 	Q�� �=�
 7� c���� �+��	+�� YH��I �� ���?+��

7�"\4 #�	G' � 7&p> ,j	�� 	"�3t ,������ ��� �� ,�4
�� 7+I� ���3 ,�4	�5+� ����� � ,������ �� 72&� ����

 �� ���� �u�� ���� oI� 0��b$4 � #�� ��$"� *+!�� �
 #j����4 #�" � E�+�J ���� 7&$' �� ��:�RI)H+ ( ��

�� �?"� �� ,	/v� CX� ���RI %�p> ���)1 -2 .( %�R:�L�
�� #��� 	�3�7���� ��/� ���� ��:�RI 7� �4� ��&��W 	� ,�

���?> 	��	� �� ������4 ��$"� �6"� 7� �#�� ��$"�4���� � .
7�� 7����� 7� ,� ����� �"�� � %�� ��J�a ,�4

,��$�� 7� w�+�� ������� C"�\I� �� ���?> ,�4 �4�)3 .(
 ���<��)2009 (7R:�L� �� %�� 0+I�J�� 7� �	� #��� ,�

c��� 7� 	Q�� ��"	$
 7!&' �� ��:�RI �� � �+I�� ,�4
�2: 7&$' �� #�� �>�I� ,�=:�&� ���:�RI 7������� �4

�� ���)4 .(0�:���&���$"�  ����
�	D�2�& ,�=:�2:�� �4
 ,�=:�&� k��
 7� ��+!4B�$��D �  � ��� 7+3�� �=&�

�� K�	
���� .0�:���&���$"� 0"	+$=� 7&$' ��  ,�4
 #�� �� ��'��IgM, IgA � IgG � @	� �� 7� ���� 

 ����� ��'� x�\� � E�� Ys� #�� %�R"�� 	"��)5 .(
"� 0�:���&���$ �6"� 7� �4IgG �+�� 0"	+$=� #���> 7� 

 *+!�� #�	� ��RI 0$B �������4 ��$"� h��D �� ,���
,	+��� o&� Y$> �#�$&y$� ,������� � Y�=!
 �� �4

�����	I�� 	!�� �� z�=+:� � ��+����I 	� 	/v� ,�4 ����
)6 .(IgA�����	I ,��� ���� �� \��  ����� ��+����I ,�4
����?> Y��X� �� �>�I� CX� ,�?"� 0��b$4  ,�4

�� �?"� ���=+:� ,�4��"�	I �� �� �"�\!� CX� ��RB�� ���
)6-7 .( �� e�l3 7� ���� 0"� �� ��� @�Q�� %�R:�L�

,��$�� �� {�G
����:�RI � #���2���� ,�4 ��"�� ,�4
C:�< ��<� %�R:�L� �� �3	� 72���< ���� ,��"� ,�4

�� #���� �4� 	� ,	�/;
 �0�\� � ��� ���� ��:�RI 7
0�:���&���$"� ���X�  ������ ��	� ,�4)3-4( �:�� �� �

�� #��� 	�3� %�R:�L� 7�0�:���&���$"� ��4�  ,�4
�� �$=� %�	��5
 ��<� #���2���� �� �3	� �� ��	�-

 ����)7-8.( @�:� � #����D ��� �	Q�D d��� 	� )1994( �
7G�' �� �pR� r�	4�|Y�I�	
�� #�b$4 ��$"� �	2&$> ,�4 -

 �4) ���� 7�70�� Y�2�
 �� ��?� ,�=:�G& �H����4� (
 0�:���&���$"� ���&� � �4 ,�4NK)  ��:�RI �����
��&� ��� ��&�@	� �R�Ga ����� ,�4 ( @���4 ��

q��� ��=� \�� oW��� �� �pR� �� � �E"	Z
 �"�� ,�4
�� ����)9 .( �2����)2004 (�R� �� 20 %��"	$
 ��� 

�"��  ��	� �f&` �� �� ,�����R� 	��5
 �G��IgM � 
IgG�	2� ��4��� ��2���� #��	�  . 7� ��� �:�� �� 0"�
 IgA �I�" C4�� ,�����R� ��a 7�)10 .( 7� �
�R:�L� ��

 ���?+�� 	�/;
 ���	� 7� %�R:�L� �� ����� ���R
 *�+��� ��
���� ��,�4	�5+� 	� �+��	+�� ,�4 ������4 ��$"� *+!�� 

 �"�� 0"	$
 7!&' E" �� PD #�3 %�+�J KL� �
7+3��	D ���+�� �72"��a 7� ����)2011 ( PD 7� ��� #���

 Y���> KL� 72�"� 	� ���> �"�� ��:�RI 7!&' E" ��
0��
�	D 7&$' �� 7&p> ���=+:� ��� 7&�	� ,�4)CRP ( �

�> �� �2" #���> 7� 7� ����� 0�
�	� *"\�� ���4� #��� Y��
�� ��$� 7� ���p> c��� ������ ,�����R� C"�\I� �����

 �
 �+�6�� 7���� ��3 C"�\I� 7� \�� ��:�RI �� PD ���  -

 ��4�)11 .( ��	I #�� 	� �"�� ��:�RI ��/� �� �2" 0��b$4
 �� ���� #j����4 #�" KL� 0+I�J�� � E�+�J���� o$Q
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�� �%�+�J 7� E�+�J ���� Y"�G
 7� ��� ��RI %�p> 
�� 7+��� 	�/;
 �	I �	2&$> 	� ,	��$�< ��a 7� ����


���� . ��	� J�� �� �:�&� Y3�� ������ E�+�J ���� o$Q

 7� ���p> ��+!3 K�B�
 ,�	� ���$> 7�B	I 7�

�� z�!��"� .#�" o$Q
 7� ��� 0"� 	� ��X+>� ,�4
	� 7&3��� ���p> n�GX�� ,�4��"�	I �� #j����4 � ��

�� ��	W 	�/;
 �Z
 �� �	I �	2&$> � ���p> ��� �4�)1 .(
�� #��� %�R:�L����� �� ���?+�� 7� ��4� ���	+�� ,�4

 �G��' ���� ����	� �� �"�\!� CX� 	/v� � c����
 � 7+��� #j����4 #�" � E�+�J ���� #�b$4 �$!�:���+�

���4 ,�4��"�	I �a �I	l� %�+�J #�\�� #�	� J�� �� � ,
 �	2&$> Y�=!
 7� 7�:�� �:�� 7� �	I ����� �� o"	!


�� E$� �� ���$!' ���� KL� � ����� ��"�$�)12 -
13 .( #���2$4 � Y�+���)1988  ( 7� ���	� q��\ \��

�f&`��:�RI �� #�3 %�+�J 7����� 	"� � 7����� ,�4 -

 J�� *Q� �� ,�4)��J�a #��� (��:�RI 7� �G!� �� ,�4
� %�� ��� 	+$� �J�)14 .( C"�\I� #�	��4�6D 0"� 7+G:�

7f��� Y��W J�� *Q� �� ��"	$
 ��� ,�	'� #��� �� �� ,�
�� 7&�!� 0"� � ���	2� q��\ i�B�� 0"� 	����� ����


 ,	+��� �"���� ��� 02$� J�� %�� �� %��"	$
 7� ����
����� 7+��� �� J�� *Q� �� %��"	$
 7� �G!� �� .�&>� *`

 � ���p> z�=+:� �� {�G
�� �� ��"� %�R:�L� ��'�
c��� 0��b$4 7� 7� �
�R:�L� ��G$� �#� �� ���� ,�4

 ��$"� �6"� 7� � #�� ��$"� *+!�� %�	��5
 ���	�
��:�RI �a #�3 %�+�J KL� � ������4 �"�� ,�4

 ��3 7� {��	� �6"� ,�4���� �� 7� ,�G� ��:�RI � �����
� ���� �����3	� 	4 7� 8&+9� �+��	+�� YH��I 0��b$4 
�� #� �� Y2���:�RI 0"� 	� �� �
��?+� ��/� ����
 ��4

 #�\�� �"�=� �� � �4	�5+� 0"� ��"\�"�' � �����
�� *�< 7� ����� 7+��� �	I �+����
���3 . 0"�	����

 �+��	+�� 7&H�I �� 	/� ���	� F�4 �� 	B�� 7R:�L�24 � 
72+�J KL� 	� 7+>��  ,�4	�5+� �� �3	� � #�3 %�

 E" �� PD �	� ,�G� #���2���� ������4 ��$"� *+!��
�� @�Q�� ��� ,�G� �"�� ��:�RI 7!&'.  

8+9& ;):  
,�G� Y��� �	B�� C4�6D ,���� 7R��' ���� �	� #����

 ���R
 �=�� #��� �� 7�10 *:�� �	� ��2���� ) YW��� ,����
 *f�� ��:�RI 7X��� ��� 7�)G"	X
7+?4 �� 7!&' 7� r� ( ��

,�G� ����� 7+�� ( ���	� ��	� }�XZ
 0"� �� c&a���
) 0�6/1±5/21 �W ���� 4/2±12/174�+���  #�� �	+�
1/4 ±4/62 c&W #��	B 	s���� � @	�&�� 5/4±6/195 .(

������� �� #���� ��� �� �� 7+���3 �4110 7X�W� 
Y��� ,�G��"�� %��"	$
 :15 �#�	� @	 7X�W� 15 7X�W� 

 ��+���X� 0"	$
20 �E"	+��"�D 0"	$
 7X�W� 20 7X�W� 
 ��2��2
 0"	$
20 �7X��!� k"�	� 7X�W� 10 0"	$
 7X�W� 

 � �+>	�10��4� @�Q�� �� #�	� �	� 7X�W�  . ��f�� 7�
 ["�+� 	� �"�� ��:�RI �:�$+�� %�	�/;
 �� ,	��&'

������� �� �C4�6D �
 �� 7+���3 �448 C�D �>��  ��
��:�RI 7� �=�
 #���� i�	� ��� ����� �	���� ���� ,�4

�����	y� 0+I� . ���G� ��$�� �4 ������� �� E" ��4 0��b$4
�$� ���?+�� �"���� i�� ��4 �� ����	�.  

��"#�$�"% ���: 0"	$
 �� C�D ���� 7� �� )15 �� �R� 
	=|( 0"	$
 �� PD 7&H�I�� �)50/16	=| �� �R� ( �24 � 
72�  ��"	$
 7!&' @�Q�� �� PD �>�cc5 �"�� �� #�3 

������� �"����#��� �� ���?+�� �� � 7+!�� �:�� �� �4 -

7:�: 7� 7&H�I�� � ��� 7+I	 ,	� #�3 e�l9� ,�4 -

 ��XR�� �B ���� ,��� ,�4K3EDTA PD � �� 7+9"� 
%�+�J 7����� ���X� �����"���� 7� ��X+�� �� �$��D  

������� �� �4�� ���?+�� ��� ����  E�+�J)Sigma 

Catalog No.260-110 (�������� ,	� .	�5+� ,�4
 ������4 ��$"� *+!��)IgM �, IgG IgA ( q�� �� \��

SRID��&D �� ���?+�� �� � �� @�Q�� e�l9� ,�4 . 0"�
��&D������ ,�	� �40�:���&���$"� �f&` #�\�� ,	�  ,�4

��+�� q�� 7� #�!�� @	���� ��� 7�=
 7I	L2" �>�R� � .
 ��"�� Y��W �L3 z��� E" Y�2�
 	� ��+G� q�� 0"�

�+��� 0�:���&���$"� 0�� C���� �� YH��,��� ,�4
�f&` �� #� �H�l+3���� c���� ,�4.  
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/)�*< /�=�):  
�3�� 0��R
 ,�	� � ���R� F�	Z�� �0������ �&H� ,�4

 ��?�H�
 ���� �� 0������ ���R� ,�L3 ��Z� 0��R
 ,�	�
���� o"��
F�	�$:�� #���� �� �4  -  ,�	� � 8�	�$��

��	 	"� 	��5
 ���	�  C�D Y��	� �� �2"j�:�
�$4 ,�4
 Y�&Z
 #���� � 7+!G$4 �
 #���� �� #���� PD �

���� �� P��"��� %��?
 ��'� %��H �� � ,��	2
 ,�4
 ���
 �G�XR
 #��� �� �����R�)SPSS 79!� 18 (?+�� ���

��.  
  

����� �+:  
F�	�$:�� #���� �� YH�� ["�+�- ,�	� 8�	�$��

	�5+� Y��� 7� ����$4 ��$"� *+!�� ,�4	�5+� ,�4IgG �
IgM � IgA�� ���� 7� ��� #��� ����� ���� ���� ,�4

���� ���	� o"��
 �,	� ������ 8&+9� ,�=+��� �� .7+I�"-

�� #��� 	B�� C4�6D ,�4� ���3 ���X� �4� ,�4	�5+
 0"	$
 7!&' E" �� PD 7&H�I�� ������4 ��$"� *+!��

 �"��))94/0±11/155(IgM  �)3/0±55/980 (IgG � 
)5/3±18/232 (IgA ( 0"	$
 �� YGW �� 7!"�X� ��

))5/1±18/170(IgM  �)5/0±63/1205 (IgG �
)15/2±13/240 (IgA ( ��� 7+��� ,�����R� C4��
)05/0P< .(� 7� ��� �:�� �� 0"� #�3 %�+�J ���X

�� #��� �� ,�����R� C"�\I� ��:�RI �� C�D 7� �G!� �4�
) 0"	$
 �� C�D)01/0±05/0 (Lac �� PD 7&H�I�� � 

 �"�� 0"	$
 7!&' E")02/0±065/0 (Lac) (05/0P< (
) ����'1 .( ���	+�� ���� E" �� PD24 ���� 7+>�� 

 ���X� �� ��4��IgG) 6/0±38/955 ( �� C�D 7� �G!�
,��a 7� �7+I�" 7���� ��:�RI �� PD 7&H�I�� � ��:�RI 7�

 �� �����R� C4�� 0"�)05/0P< .( ���� ��. ��
 �+��	+��72 %�	��5
 ���� �7+>�� IgG � ��� P2> 	� 

 � 7&H�I�� �C�D 7� �G!� 	�5+� 0"�24 �� PD �>�� 
 ��� #��� �� ,�����R� C"�\I� ��:�RI)4/0±41/1230 (

)05/0P<) (�' ���1 .( ���	+�� ���� �� PD24 �7+>�� 
 ,�4	�5+� KL�)1/1±16/210 (IgM � )4/2±25/288 (

IgA 	�5+� ���� �� C"�\I� 0"� 72"��a 7� �I�" C"�\I� 
IgA �����R� ��:�RI �� PD 7&H�I�� � YGW �� 7!"�X� �� 

 	�5+� ���� �� � ���IgM �� PD 7&H�I�� 7� �G!� �=�
 
��� �����R� ��:�RI �� PD 	�5+� 0"� �� ,�����R� C"�\I� � 
 ��� #��� ���� 0"�)05/0P< .( ��.72 �� PD �>�� 

 	"��X� �� 7<	� ��"	$
 7!&'IgA � IgM 7� �G!� 
 0"� �:� ����� #��� �� ,�����R� %��?
 ��:�RI �� C�D

 � 7&H�I�� 7� �G!� 	"��X�24 0"� ��:�RI �� PD �>�� 
 �� �����R� %��?
)05/0P< .(  

7+I�" 0"� 7!&' �� PD 7&H�I�� ���X� 7� ��� #��� �4
 ��:�RI)2/0±065/0 ( ��:�RI �� C�D 7� �G!�

)01/0±05/0 (�� ,�����R� C"�\I� ����")05/0P< .( ��
 ���� E" ��.24 �� C4�� ���� ���	+�� 7+>�� 

 ���X�)01/0±055/0 ( PD 7&H�I�� 7� �G!� 7� ��� ��`�

 0"� ��:�RI �� �����R� %��?)05/0P< ( C�D 7� �G!� �

 ��� �����R� 	�` ��:�RI ��)05/0P> .( ��. ��72 �>�� 
 ��4�� ���� 7� #�3 %�+�J KL� ��"	$
 7!&' �� PD

,��a 7� ���� 7���� ��3 ��:�RI 7!&' �� C�D �G!� 7�
 �����R� %��?
 @�>)05/0P> ( � 7&H�I�� 7� �G!� �24 

:�RI 7!&' �� PD �>�� �� 7f��� �����R� %��?
 ��
)05/0P<(.  

&�')1 .(*���"#!� �"�+, -���� - ���� 0���#2�
�34�5� 6�"� �"% 7���8 � &��"#� $9#�� ;�	�2 ��������  

���� 
�����  
����, 

0�:���&���$"� 
G)IgG( 

0�:���&���$"� 
M)IgM( 

0�:���&���$"� 
A)IgA( 

 <52
 7���8
�"% 

 � =�>
+� ?> �!���@� 

A�4�3� 

K-S  
Z  
sig 

86/0  
  
72/0 

01/1  
  
93/0 

02/1  
  
05/0 

83/0  
  
61/0 

 � =�>24 
 �� PD �>��

��:�RI 

K-S  
Z  
sig 

58/0  
  
56/0 

71/0  
  
49/0 

55/0  
  
61/0 

3/1  
  
74/0 

 � C�D72 
 �� PD �>��

��:�RI 

K-S  
Z  
sig 

27/1  
  
48/0 

84/0  
  
76/0 

40/1  
  
52/0 

38/0  
  
55/0 
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 ���'2 .�� F�	Z�� � 0������ ����$4 ��$"� *+!�� ,�4	�5+� ������+
���� �� #�3 %�+�J ������� 8&+9� ,�4,	�  

A�"� 0!�B� ���
�+�������  

  
  �������Mean± SD  

 +� =�>
A�4�3�  

 +� ?> �!���@�
A�4�3�  

24  ?> AE�2
A�4�3� +�  

72  +� ?> AE�2
A�4�3�  

0�:���&���$"� G 
)IgG* (×+5/0±63/1205  55/980± 3/0 38/955± 6/0 41/1230± 4/0

0�:���&���$"� M 
)IgM (×*  5/1±18/170  11/155± 94/0 16/210±1/1 02/162± 01/1

0�:���&���$"� A  
)IgA (× *  15/2±13/240  18/232±5/3 25/288±4/2 32/238±41/2

       #�3 %�+�J KL�
+*  

01/0±05/0  02/0±065/0  01/0±055/0  03/0±04/0  

× ��R� %��?
 0�� ��� � 7&H�I��24  ��:�RI 7!&' �� PD �>��)05/0P<.(  
+ ��R� %��?
7&H�I�� 0�� ���  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  
* ��R� %��?
 0�� ���24  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  

  
 ���'3 . ��$"� *+!�� ,�4	�5+� 7!"�X� ,�	� ���
 �G�XR
 #����

J � ����$4���� �� #�3 %�+������� 8&+9� ,�4,	�  
�4	�5+� ��:�RI ,�=+��� 7!"�X�            q���P 

0�:���&���$"�  G 
)IgG ( 

 A�4�3� +� =�>  
A�4�3� +� ?> �!���@�  

24 A�4�3� +� ?> AE�2  
72 A�4�3� +� ?> AE�2 

001/0*  
03/0*  
001/0* 

  0�:���&���$"�M 
)IgM ( 

 A�4�3� +� =�>  
�@�A�4�3� +� ?> �!��  
24 A�4�3� +� ?> AE�2  
72 A�4�3� +� ?> AE�2 

02/0*  
001/0*  

064/0 

 0�:���&���$"�A  
)IgA ( 

 A�4�3� +� =�>  
A�4�3� +� ?> �!���@�  

24 A�4�3� +� ?> AE�2  
72 A�4�3� +� ?> AE�2 

001/0*  
001/0*  

078/0 

        #�3 %�+�J KL�

 A�4�3� +� =�>  
� ?> �!���@�A�4�3� +  

24 A�4�3� +� ?> AE�2  
72 A�4�3� +� ?> AE�2 

001/0*  
055/0  
12/0 

 * KL� �� �����R� %��?
05/0P< ���.  

  
��6"#�2 . 6�����2� *����� � I�J����IgG  K�!���@�24  �72 

�L A�4�3� �	!' M� +� ?> AE�2  
× ��R� %��?
 0�� ��� � 7&H�I��24  ��:�RI 7!&' �� PD �>��)05/0P<.(  
+ ��R� %��?
7&H�I�� 0�� ���  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  
* ��R� %��?
 0�� ���24  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  

  
��6"#�1 . 6�����2� *����� � I�J����IgA  K�!���@�24  �72 

�L A�4�3� �	!' M� +� ?> AE�2  
× ��R� %��?
 0�� ���H�I�� � 7&24  ��:�RI 7!&' �� PD �>��)05/0P<.(  
+ ��R� %��?
7&H�I�� 0�� ���  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  
* ��R� %��?
 0�� ���24  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  

  
��6"#�3 . 6�����2� *����� � I�J����IgM  K�!���@�24  �72 

A�4�3� �	!' M� +� ?> AE�2 �L  
× ��R� %��?
 0�� ��� � 7&H�I��24  ��:�RI 7!&' �� PD �>��)05/0P<.(  
+ ��R� %��?
7&H�I�� 0�� ���  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  
* ��R� %��?
 0�� ���24  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  

  
��6"#�4 . 6�����2� *����� � I�J����Lacmax !���@� K�24  �72 

�L A�4�3� �	!' M� +� ?> AE�2  
× ��R� %��?
 0�� ��� � 7&H�I��24  ��:�RI 7!&' �� PD �>��)05/0P<.(  
+ ��R� %��?
7&H�I�� 0�� ���  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  
* ��R� %��?
 0�� ���24  �72  ��:�RI 7!&' �� PD �>��)05/0P<.(  

  
��> �?��@  AB�/:  

�� #��� 	B�� C4�6D ["�+� *+!�� ,�4	�5+� ���X� �4�
 7!&' E" �� PD 7&H�I�� ������4 ��$"�)110 7X�W� (
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 #�3 %�+�J KL� � C4�� �,�G� q��� �"�� ��:�RI
�� C"�\I����" . � ��2���� z�&L� ,�	'� 7� �Q�� ��

 z�&L� �	2&$> � ���4�$4 ��+��� 7� 7��=� ["�+� c!�
���+��,�4 ��$"� *+!�� 7&$' �� ��2���� #�� 8&+9� 

��:�RI 	�/�
 72�"� 7� 7'�
 �� � ���� 7+!��� ������4 ,�4
	�5+� � ������4 ��$"� *+!�� 	� �"�� ����� #� ,�4

 ��� ��2�� Y��W 	�`)8-15 .( C4�6D ["�+� �� ��9�
 � 7&H�I�� ��� #��� 	B��24 7!&' E" �� PD �>�� 

)1107X�W�  ( 0"	$
 ,�����R� C4�� �,�G� q��� �"��
 ���X� ��IgG�� ��'� 7� �"� . �� PD 0��b$472 �>�� 

 %��?
 � 7+��� 7���� 	�5+� 0"� 0+I� J�� ���	+��
 � 7&H�I�� �C�D 7� �G!� �� ,�����R�24 �� PD �>�� 

��� #��� ��:�RI . ���p> n�GX�� C"�\I� � �"�� ��:�RI
� #�3 ���X� ���RI %�p> �� �� ��RI ,�=+I�� d	+�� �

�� 7���� �� 7� ���� C4��c��� 7� 	Q�� ����
 �"��` ,�4
h��D #�� ��RI � �+I�� � ��	 #�� ���=+:� ,�4)5�16-

17 .( 0���&���$"� ���X� �� C4��G #���> 7� 7� 
�� ���� 7+3��� @	� 0�:���&���$"� 0"	+����	I ��� ����


��2���� � #���	� ,�	� ,	L3,�G� �6"� 7� � #� #����
���� . ���+�� ["�+� �� C4�6D �� C9� 0"� ["�+�)2011 (

 �2���� �)2004 ( 7+��� ����9$4)10-11 ( ["�+� �� �
 #��G�
	
)2009 ( ����� ����9$4)16 .( �� �3	� #��� ��

%��?
�� �4 %�� ���� ���?+�� %��"	$
 i�� 7� #��

� ����� KL� � ��!�' �%��"	$
������� ��� ����� �4

�	� .C4�6D �� �3	� �� ��s� ,�	� 0"	$
 7!&' E" �� �4
 ��� ��� ���?+�� �
��W)5 -18 .( i�� 0"� 72�"� 7� 7'�
��

��:�RI �� %�� � ���� �����3	� �+��	+�� ,�4 7&4� �� �4
 �"�� ��:�RI 7!&' ������ 7� ��:�RI %�� � n�GX��

��� 02$� �.: ��!�� ,�G� q��� 7� ��:�RI %�� 
��������� �W�	> #��� \�:�$4 cG� 7� ���G� ,� . ["�+�

Y�&Z
 � 7"\Q
 �� YH�� ���X� ���� #��� ,���� ,�4
IgM � IgA ,�����R� C4�� ��:�RI �� PD 7&H�I�� 

 ���	+�� ���� E" �� PD �����R� C4�� 0"� � 7+I�"24 
#���� �� PD 7&H�I�� � C�D �� 7!"�X� �� 7+>�� ���� �� 

 	�5+�IgA 	�5+� ���� �� #���� �� PD 7&H�I�� � IgM 
�� 7f��� \�� .�� i�B�� 0"� �����" �� 7:�!� 0"� ����

 C"�\I� 7� ���IgM � IgA }"	a �� �� #�$&y$� *+!�� 

�����	I � ��	� ��RI E���� 	�!�7����� #�$&y$� ,�4 -

z�	2�� c"	9
 � ,���3�� �"��
 �� �4� ���� ��I	a �
�+�� 	s�� 	$> 7$�� #��� ��J�a 7� 7'�
 ��,��� �4) ����

37+?4 ) (5 ( ���?+�� ���� �"�.` oG�� 72�"� 7� 7'�
 �� �
0���&���$"� � #�3 �� ��'�� ,��W 	"�3t r�
�$> �4
�� %�p> #�� ��J�a ��� 02$� 0"�	���� �����

0�:���&���$"� ��p� �I�� �� �4�>�� #�� ,�4 ��Q"� 
 � ��� ��RI %�p> �� #�3 \��& ����	� 	� 	� ���W�
 �� ��RI %�p> �� #j�2�& ��:�
 � \��& ,��� �	�3t

�4� C4�� .�� i�B�� 0"� ���� 8�Rp
 �� 7���� �� ����

��� ��	$4 ��2���� ,�	'� �I� � .�� #��� ["�+� 0"� �4�

 ���	+�� ���� E" �� PD 7�72 	��5
 ���� 7+>��  0"�
0���&���$"��� E"�\� 7"�D 	"��X� 7� � ��� P2> 	� �4-

��� .,��a 7� � 7&H�I�� 7� �G!� C4�� 0"� 7�24 
 	"��X� 7� ����� �� � ��� �����R� ��:�RI �� PD �>��
 �����R� 	�` ��:�RI �� C�D 7� �G!� ��:�RI �� C�D 7"�D

����� . 0�:���&���$"� �� 7� �Q�� ��G � AI��  7&H�
 E" ��. �� PD � 7���� �� � ��	� �a �� ��4�� ����

 ���	+�� ����24 �� 	+��� �+� C"�\I� 7� i�	� 7+>�� 
�� ��:�RI �� YGW � 7"�D 	"��X��� �0"�	���� ����� 7� #��


 7� ��$� ��=���D #���� ,�G� �6"� 7� #���2���� � #���	�
7���	� 0"��
 @���4 ���� d��� 	� 7� �"�4 7� � ��$"� *+!

�� *�f�
 � ���	a ������4 ��$"� �6"�h��D �=�
 ����� -

 � ����� ��	W 	f� �� �� ��:�RI 7!&' ,��I � ��� ,�4
h��D 0"��
 �� \�� �� ��:�RI 7!&' ,	�3;
 � ,�R� ,�4

��4� 	�/;
 ��3 7���	� .7+I�" �� C4�6D �� C9� 0"� ,�4
7+I�" �� ��9�7+I�" � #��G�
	
 ,�4 �2���� ,�4)2004 (

 ���� �!$4)10-16 (7+I�" �� 	�"� ��9� �� � #��G�
	
 ,�4
)16 (�!�� �!$4 .7+I�" �� 7� �Q�� �� �� PD #��G�
	
 ,�4

 ���X� �� ,�����R� C4�� ��"	$
 ���� #�"�DIgM � IgA 
7+?4 E" ���� #�"�D �� � ��� 7f��� ���X� �I�"��� ,�
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0�:���&���$"� 0"� 7� �4 ��� ��	� ����� 7"�D 	"��X� 
�� 	f� 7� �0"�	�������� �� ���?+�� 7� ��� �I�"��� ,�4

0�:���&���$"� ���X� Y"�R
 �� ��J�a �� �4 ��24�� ����

���� �G���� .7+I�" 0��b$4,�� ,�4 0�)2006 ( C"�\I� 7�

 �f&`IgA��:�RI cW�R+� �� @	�  �"�� ���� ,�4
I�" �� �	� 7f���7+ ��� �!$4�� 	B�� C4�6D ,�4)3 .(

 %��"	$
 	�/�
 ���� �� �
��?+� ["�+� �	B�� C4�6D ��
0�:���&���$"� ���X� ,�� ,�G� �"��  ,�G� ��	� ,�4

 ,�4������� ,	��� �� ���� 7� �� ��4��� #����
�� ,��R+�,��� �+�� *�f�
 �	"� ��������b�D ��"�D �4 ,�

 �?&+9� i���� 7� �����&� �� �4)��&� ,�4B � T ( �
��2:�� #��� @��D ,�4)0"���+"���4 ( ����� ��	� #� ��

)3 .(*�f�
 Y���> �� ���� %��"	$
 %�� 0��b$4 � 	
,��� �+�� ���4� 	��5
7�� 7� ���� @	� ,�4 	/� �� 7� ,�

��&� �G!� �%��"	$
 %�� q�	 Y3�� ,��u�?�: ,�4
�I�� � #�3��u�?�: ,�4�� 	��5
 , C"�\I� c'�� � ���"

0�:���&���$"� C4�� �" �� @	� ,�4 ���)18 -3 .( �3	�
��	� q��\ #�XXZ� ��#����4 C"�\I� 7� ��� d	+�� ,�4

0��J�2
�� � ��\�
��� 7&$' �� cW�R+� ���	� ,�4
��:�RI %�	���5
 c'�� rJ�$+�� �"�� ���� ,�4

0�:���&���$"� �� ��	� ,�4���� . @�Q�� 0��b$4
 7'�� C"�\I� c'�� 0���� � �"�� ���� %��"	$


�
�y$� ��:�RI }"	a �� �#�� ,\�	� %��	� -�� ������-

 ���)19 -8 .( �� #6�!�� C4�� � �"�� ��:�RI @�Q��
�� 	"�3t 7� �� ��RI %�p> ��+!��� �d	+�� ,���4

 ���� o$Q
 7� 	Q�� � ��	� 	+��� �� #j�2�& �6"� 7� ��3
 �� � ,��I ,j	�� 	"�3t 7�&9
 0��b$4 � 	+��� E�+�J

�� ��2���� ,�	'� �I� �"�=� ���)20-10 .(7+I�" ,�4

�� #��� C4�6D �� C9� 0"� #�3 %�+�J KL� 7� �4�
 ��:�RI �� C�D 7� �G!� ��:�RI 7!&' �� PD 7&H�I��

 ��. � 7+��� ,�����R� %��?
24 7!&' �� �>�� 
%��?
 0"� ��:�RI�� �����R� 	�` �� ��� . ��. �� PD

72 KL� C4�� �� � ��� P2> 	� ���� 0"� �>�� 
 � 7&H�I�� �C�D 7� �G!� ,�����R� %��?
 #�3 %�+�J

24�� *�< 7� ��:�RI �� PD �>�� ���3 . %�R:�L�
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 The effects of 24 and 72h rest after single session of high intensity exercise 
on humoral immune and blood lactate levels in Kabaddi athletes 
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Abstract:
Introduction: Intense training sessions may affect multiple organ systems, especially the 
immune system and blood variables, that may have different effects on athletic performance, 
and these effects are unknown. The purpose of this study has been to investigate the effects of 
single session of high intensity activities on humoral immune and blood lactate levels 
immediate, 24 and 72h after exercise in Kabaddi athletes.  

Methodology: For this reason ten elitist Kabaddi athletes (age 21.5±1.6 years, height 174.12 
±2.4 cm and weight 62.4±4.1 kg) took part in this study that the type of it was mid 
experimental. Subjects were asked to perform high intensity exercises in length of 110 min. 
Blood samples were taken at pre, immediately, 24 and 72h after exercise and Lactate 
maximum (Lacmax) were measured throughout exercise. Data were analyzed by using paired 
sample student T-test and General liner model, and we used of SPSS 18 for this reason 
(P<0.05). 

 Results: All levels of immunoglobulins were decreased immediately after exercise, but 
Lacmax had significant increase. After 24h, the amount of IgG (955.38±0.6) was decreased and 
the amount of IgM (210.16±1.1) and IgA (288.25±2.4) were decreased than before and 
immediately after exercise, and all immunoglobulins were significant after exercise rather 
than before exercise (P<0.05). Also, Lacmax levels after this period has increased 
insignificantly compared to before exercise (P<0.05). IgG levels (1230.41 ± 3.2) increased 
after 72-hour recovery period, so that this increase compared to before, immediately after and 
24 hours after exercise was significantly (P<0.05). The amounts of Ig M (162.02 ± 1.01) and 
IgA (238.32 ± 0.98) after this period of rest had insignificantly decreased (05/0P <). Lacmax 
value was a significant difference between immediately after and 24 hours after this period 
(P<0.05).  

Conclusion: The results showed that 24 hours after high intensity exercise, blood lactate level 
and amount of immunoglobulin have changes, that in some cases this rest period may be 
effect to restore some of the variables to basic levels and about others, more time is required. 
Then, the use of proper rest ¬ periods vary according to a variable and it must apply in 
training programs with needs of training. 

Key Words: Single session, high intensity exercise, Kabaddi, Humoral immune.
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