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 & ��4 � (  �	@
 ��)1  �%�


 � �	���� 1  H�O24 �- !���1�  �	���� 1  89 �%�
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 # �+� ��� ��3�2      �� ��) :�4K�� �� 2�2 D���8� (

L+�H     :� .��+� 5�:�;� ��01. *�+, # ��M3 � ���

 -��
8 	/�� �N� D�+�5  2�2 �� �+� �&P Q��& &#�

����   ��38 # 2#: R� &� S&�� /01. �2 *�+, &�

�C6T �&�+&� ��:      Q���& 	/0�1. �2:��9;. ����

) �+� U��38� �:3(�2    &� ����� ��0�1. *��+, .(

) A&�#Exercise-induced muscle damage  ����

EIMD 	��:3�#!�� ��01. /�
� $��) V�:W &� 	(

�6��2 �2 :���� # �91. :N� �2 :���� 	-XY� �):8 � 

R�Z�#:H A#�:�     [\�(� Q��4 -�4�2 � �91. ���

�� =������ .2��  A&�# &� ���� ��01. *�+, ���

��9\� � 	��01. 2�2 #  *�:\� # �91. Q����9F �

 �+� 5�:;� ��:��)��+)3(.  

 &�6�) R���:))CK  ��Creatine kinase /�3)P # (

) &���#�
��2LDH  ��Lactate dehydrogenase #2 	(

 ��(3�� .
63�� ��01. *�+, &� ����� ��!�" ��0.
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    ��6��& �2 /��� �N� 	��9) ���W �    ��6;�� =3���+ �

�� Q�(� Q�����&�#  ��W � # ^+�3� �� ��" �) 
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L+�H 2�CM *C+ =j6�   ��� ��6;�� ���     �� ���� 	2���

L+�H 	�� ��" /
� $��!"�   &�3��+��  # ��M3 � ���
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 2����»5:�6H &� � «5�#2 �2 �� R�:;� &� 
� �   2���

    ��9;T &� ����;� # ����Y. � 03� 	� �8 R�� �2 #

  ��������" �����Y6� �������� ������Y. )URTI  �����  

Upper respiratory tract infection 	( $��!���"�

��    	��0�1. *��+, Q
���+� -��
8 � R��:�6 .
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��    # ��6;�� =3���+ ����� # e�M3 � $��) �2 
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  ��":8 Q������&�# �) =M� �9�4 _�k�� ��  ��

�� ��" R� Q��& Q2� 2#
7� 	
63�� �T��� Q, �   ���

      �� �9�1. ��(F: # ������ ��!�" ��#����� ��:

  ���� ���� ��" &� -��C� ��� �8   &� ������� �2 .
����

���3      # B�C3��� 	B��C��" 	��CF�� 
�6��� ��&�# ���

  ����� 
����C�� Q�����&�# 	�6�    �2 �2
��3� ����

 .
6�2 ����� &#� �� �2 �38 �� # � ��3� ���&#� R��

�� ��" =�8 Q2� P� 5�:;� � � K��   *C�+ 	
�
� ���

��01. =3��+ �#� �2��& ��(" 2���� -   �2 # �39��+�

� $� =�0. &#: 	���3�  ��"� # �b3�4 $��!"� 	�6�:;

�� 2:�9;.    ���;�+0H ��j9f $��!"� 	����8 �2 .2��

CK	 LDH ��+��  $��!"� #   *C�+ �� ��" &� GH 	��

�� �
� ����:T� $��)  2��)2(.  

    :�uK��� �#� ���) ��������7� 	!���� ���6��& R���� �2

���� ��" ��� �����  2������ �2 �&�����EIMD  !��):;3�

5
� 52:) A��!F 	
��   
�
�� R�:;� ��9T �� �) 
��

  =�!��, ��j9f $��!"� *C+ !��    5
�6�2 Q��(� ����  �

    ����
���)� D:3�+� &#:� # Q�4 �2 ��01. *�+,

��  2��)8(A#� Q��� �2 .     	��#����� o�93\� ����

A#�   	2:�+) o93\� �����2 �2 e, �2 ��#�6� ���

    R�� �2 ��P�� ����C7� 	(�:F # e#�63� 2:+ /�:F

     ��6��& R��� �2 /��.0W� 
�6% :� .
���2 Q�����&�#

#�6� A#� 	�9) ��W � ��� {�+� |��63� e, �2 ��

52:3�F �7� � 2:+   ���#:. d�C��� ��:7� ��: ��

  *��+, &#:� &� GH      # 2��8 �39��+� ��0�1. ����

    $���) # ����#� # ������ ��!�" ��#���� �":(�H

EIMD  2��2 2:��))11(.  

 2:+ e, �2 ��#�6� 	Q���7� &� �1� A��!F �

e, #    �.:�+ $��!�"� *C+ 	e#�63� 2:+ /�:F ���

S�H   ��� Q��4 &� &�6�) R���:) �&�+    d��C��� # 2���

     $���) *C�+ 2:�+ e, �2 ��#�6�� &� ���� q#:.

�� e�M3 � # /01. �2 2�2 D��8�   R��6};� .22:F

    -��"#:��� /:T��M� 	� �9�+ &#:��� 	A#� R��   	���

3�      �� �C�X. ����H ���
�� �.:�+ # � �9�+ =�� ��

�� $��)    *��+, $���) *C+ �����u ��W � �) 
�2

��  22:F)1(.  

   	B��8 R��� �Rowsell    �����7� �2 	Q�����;� #

��� �C��" �#�    ������ &� G�H �) 
�2:) A��!F ��4 

�����    ��W B��C��" �4    2:�+ e, �2 ��#�6�� 	&#�

  ��� ��0�1. 2�2 # �b3�4 $��) *C+    ���� 	2���

  e���M3 � # *���+, 	2:���9;. �#� ���3Cs� :�uK��� ~����

 2��
� ��01.)12(.  

   ����2 # ���W� � �T�� � Q�:F�6� �) �T Q, &�

 ��� �� ��" Q, �2 �) �N�7�     �#!�  R��6};� # 
�66)

 ����� �����       �2 R�:���+ &� :3�(� 	��H �2 ��H ����

   �� 	V���7� R�� .
63�� *�+, # ���;� &#: d:��
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A#� �Cs� /�:�uK� d:"    �2 ��#����� *�+�6� ���

���(� 2�CM L+�H 	��01. *�+, ���  ���  # ��6;�� �

  2:��9;. �2 �":(�H �MT �2 ��#���� 
�#� ������

     �� :�j� 	Q���� R��� �2 �) 
� ����� ��0+ �Y8 #

 ���6��& �2 /������7� 2���C;)  ���� ��" :�uK��� �  �����

�      ����C7� 	R��6};� # ���:��3� R��� �#� �&���

A#� �P�    R�� �2 2:�+ e, �2 ��#�6� 
�
T ���

:� R�� � Q��&, A#� 	Q�����&�#
� e�\3�� `.  
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 2�
��10   	Q�MY�<� �3�6< 5�b(��2 &� B��" Q& :F�6�

  R�+ R�b���� �2/2 ± 8/19   
�� 	B��+3/5 ± 5/166 

�3��+  Q&# 	:3�9/6 ± 2/59  �:% 
< �2 # �:F�9�)

3/2 ± 2/23 ������+ #  ��6���� B����+ #2 -��
���8 �

�":8 ��  �) �W �26 � -C� �3Y�    ����F ~��� Q���&, &

  	
63���
� �39��+� �� ��01. *�+,    �2 /���< ��

��2��&, .
�
� e�\3�� 
6;"
� # D:3+2   ���  R;�k

  ����k� �:�" -�;�� # Q��&, ^��:� &� ���F,   	�����

��9T #2 �W   �9�<�" �� ���F�
T �  �1   #2 �2 ��3Y�

   e, �2 ��#�6��) ��+�: �7� ��#���� A#� _��

 (��(4 �2 R3�(� �� # 2:+   :�� �2 .
��2:) �):�

5
66) �):� 	Q��&, &#� #2    Q��4 &� 
�� ���   �:��F

 ���&�� ��:CK 	LDH B�C9F 2�
�� #    	
�Y�+ ����

 ��6�100    ������ �.:�+ :s)�
8 � �� �6�+ B�:) :3�

 Q, 2���)� # 
�2�2        ���j6� �� 	Gm�+ .
�� ��Cu ���

������ A#� �   ��2���&, 	��#����� ���    ��� �2 ���

����� &� GH ��9T  ��6�100  /
� � :3�1   �.��+

) :\3+� ���2 �2Cᵒ 29 �2 # (B:36) 5#:F) 
63�(� (

��9T   ��6�� ����� &� GH 	
� �100   A#� �2 	:�3�

   -���� ��) ��#���� :b�215   e, �2 ��#�6�� �����2

 2:+Cᵒ 23  #45    2�� :\3�+� ��6) �2 R3�(� ����2

 _�;�� �2)1  ���F &� 
� .
�2:) �):� 	(�.�+

1 �.�+5&�
�� �+�: �7� ���:��3� 5��#2 	   �:��F

 B#
T) 
�
�1.( 

����� ^��:� �) R�� � �T�� �  
6� :���� *C+ ��

Q������� # Q���4   B#!������) 
��6��� ���+:3+� �����

��  22:F)1( .     ����3� :���Y� �2 ������ B:�36) R��:�6
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 5#:��F �2 &���6�) R���:��) �2 :������ Q�!���� ���) �����W
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 ����2���% �
� -����"� . �+12 !�� )�$� �* !���(
� ��� �* �* )+, ��32 !�� ������ !�� !��%  

   &�'"�  

(�&)  

�	�  �	


(!�*! �&�) 

������ 	
  

)1 -L 109(  

.���&/�* 	
  

)1 -L 109(  

����*�� 	
  

)1 -L 109(  

����01� 	
  

)1 -L 109(  

.���1��2! 	
  

)1 -L 109(  

 3�-�.


�2� ?@��  

 ,� D$B#)*�EF  80/0 ± 00/7  60/1 ± 40/2  10/2 ± 30/0  00/2 ± 30/3  30/1 ± 24/0  

 ,� �EH1 #<��  30/1 ± 10/8  90/0 ± 20/3  60/1 ± 30/0  80/0 ± 10/4  90/0 ± 29/0  

 ,� �EH24 #<��  00/1 ± 40/7  40/1 ± 70/2  90/0 ± 40/0  20/1 ± 70/3  50/1 ± 25/0  

 �� 0!9��

 �	�I  

#)*�EF ,� D$B  90/1 ± 80/6  20/1 ± 80/2  70/0 ± 40/0  40/1 ± 50/3  70/0± 20/0  

 ,� �EH1 #<��  90/0 ± 10/9∗  70/0 ± 70/4∗  40/1 ± 50/0 ∗  60/1 ± 80/4  10/1 ± 28/0  

 ,� �EH24 #<��  20/1 ± 00/7  60/1 ± 70/2  70/1 ± 40/0  80/1 ± 50/3  60/1 ± 23/0  

∗ �6�� n034� �� ��" &� -C� � ��2  
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Abstract 
Background: Physical activity without appropriate recovery causes structural damage to the muscles. 
The aim of this study was to investigate the effect of cold water immersion and passive recovery after 
anaerobic performance on muscle damage indices and blood cell count.  

Methods: The participants were ten trained female swimmers from Isfahan University of Technology 
with the mean age of 17.8 ± 2.2 years. First, they did the 100 meters front crawl in two separate days 
with 1-week distance. Then, they participated in one of the two methods of recovery intervention 
including 15 minute sitting beside the pool (passive or PAS) or cold water immersion (CWI) in 23ᵒC. 
Afterwards, both methods were followed by 45 minutes sitting beside the pool. Leukocyte profile and 
venous blood markers of muscle damage including creatine kinase (CK) and lactate dehydrogenase 
(LDH) were also measured pre-exercise and 1 and 24 hours post-exercise. Repeated measure and LSD 
were used for data analysis. 

Findings: One hour after CWI, the mean level of CK significantly decreased and it was not any 
change in leukocytes, neutrophils and monocytes compared to PAS. One hour after CWI, LDH 
significantly increased comparing pre-exercise. All of these factors except CK, recovered to base 
measures after 24 hours. 

Conclusion: It seems that after anaerobic performance, CWI can reduce damage and leukocytes count 
and improve recovery conditions. 

Keywords: Cold water immersion, Creatine kinase, Leukocytosis, Anaerobic performance 
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