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H���q_
 E�`  ���Hettich R 32 

Hettich Universal     $���� �� ����,) ���&' �*��  

4 +�X�� $ �4���  A�� �  #���:10   ��  ��%]�  �D���

3000  � ��X Y;� ���! �� {�  �]� �  ��%]� �� ���

��%���%� �� �� �4_
� ���:��X $�!.  

 ������� ���-5�� ���! �� u�6 �����] � $���%:  �48���:

�����    ������ #f�&* k�
 $�� �!   $��!2    ��! �� ��

$��� �� � Z_&� ������) 80- �X�� �4��� $  ���:

 ��(&
���) H�q_
   ��B  ��4`! �<L � 0%,��) U�V�� $�� 

 ���� 0
�8)11 .(    �
��.%-: $�� � H��4�.-' �j-9

  #����������
0�) [�� ���������  ����������*LDL-c   

)Low density lipoprotein- cholesterol ( ���`4�� � 

� ����� ��   � Y�%<
�%,�6 A�`,�� a�� �) ��� �%&�

HDL-c )How density lipoprotein- cholesterol (

4�� �  0%�� �� ���`  a�� �) ��� �%&�'�
�-   	
0�%<�

������  ���� $�%:)11 .(  

 0'�-: [���  ������� $���  ���%.'    0'��-: $��%:

�8�:���] ���`4�� ���� ����6. FBS    0'��-: �
�����

�� �
�4��� ��* ���  .  @!��' $��  ��� �'y �  U�{
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���\� 	4
� �N� ��! $��� $  ������    �� u�6 ��!14-12 

�,�5 �D��     ��� ���.�
 � � ��&� �D��� �� �4���

z�X �
��: $��).  

#66 1�7�8 � .'+98 ��� 	�  

���� ^%t� $��    Y���� �`%t� ���) �� /%�; $�!

Z*��   $0�'�� @
��: $�!) �%(���%� (  �:��<'��6 �

)������4�� 2��;�� (  �� �%�p�8 ����) ����  ��X �

�
��: ���`4�� �1�\<4�� ���) .    ���' ��
� U��V�� $��� # 

@%6 ����  $��  ��4 �      ��B%\1 ��%9 ��
 ��B%\1 ��8

���� z
�� ���   ����) �� �!Kolmogorov-Smirnov 

�
��: ���`4�� .  ���%�; ��1 �' �) Y%,� �  �%<q�!

 Y���������    xM��� �� ������ � Y�4��.� �����:��  �

������      ����: ��! $���  ^�-4_� $�%:) b���V� �� 6 

xM� (#��  �� Y%-; ��������� �  u��
    $����� $��!

�
��: ���`4�� .���D � # �) ��     Y�%-; �� ��' �
��X

����������� ���  u����
 $������ $���!# h��,�] ���
�   $���!

u��
���–   ����  $��.� ������ �! �� �.��
����') ��

�%B�X ����� ��.�
 $�!  ����  ���) Y�D �  $�%:(. 

����) a�� �
��' ��8 ���� �
��'  �!Mauchly 

 �� ����.  

 �%<q�!   ��!��: �%�  A��%%F ����  ��X) ��

<B� A��t�   �!��: �%  A��N� $��� �   ����) ����

�� Y%-; ��� ������� �  u��
   $����� $��! (  �����) ��

LSD )Fisher's least significant difference (

�� ���`4�� .�� ����) t  A��%%F ����  ��X �4. ��

 �!��: �������:  � Y\] f%�` �  ��������� $�!

   ������ ���� �� �B   ��� ���`4���.   �<B� xM���  $���

����) U�� �� ���`4�� �  �!     $����) Y�%-; ��0�8�SPSS 

 �_�.� $ 18 )version 18, SPSS Inc., Chicago, IL( 

 xM� ��05/0 �� �48�: �j� ��.   

����	 	
  

 $�!�%F4� ��%B� 2��;�� � �%(��%�A�3_&� ���   �

���: ��
E�,�
0%8   �� ��B,�M� �� Y\] ��������� $�!

 H��X1 ��� ���) .�48�
 �q��<L  H��X $�!1  ��&�

�� #�!�   ��%-' �%(���%� �%     A��3_&� $��!�%F4� $

���: ��
E�,�
0%8 � ���      �� Y�\] ���������� $��!

�<B� A��` #�B,�M�   ��&� ��!�&� $���)05/0 > P .(

  ����: �� �! #�
�� �<     A��3_&� ��j� �� ��������

     ��(�! � ��4�! ��B,�M� �� Y�\] ��
E�,�
0%8 � ��� 

�<48�: ���] �B,�M� ���� ���.�
 a
��� �� � ���� .  

 ��48�
 �  �X� �     H���X $��!2   � ��
0V s
��4� #

  ������� ��  u��
��� Y%-;      ��' ��� ���&� ����� $��!

���: A��%%F  ���� �N� �� �!)   u�6 ��  ����) @%6 ��

������)� (  � ������  $����!�%F4� �� U�����' g%���! ��

   $�����) r���;, �� ��
E���,�
0%8��<B��  ��� ���.%�  

)05/0 > P.(  �%(���%� ����     H���X �� ��!2   ���&�

��        �� ����%%F #����� ���C: ��  ��L ��:� �' �!�

�\-] �:���) � ���  h%'�-   �� ���������� �.`<

���� �N� �� ���: ��   ��48�: A��t [��� �
 � $���

����<B� $���) �j� �� ��� # ��� ���\� ���.  

 ����  ���: Y��B × ���� ��48�
 �  �X� �    $��!

 H����X2���%-' �� #    � �����  h��%'� $���!�%F4� $

�<B� ��
E�,�
0%8  ���� ��� .     ��<B� ����  s
��4� ��
�

���      ����: b��� ��  �4�. �� ���� �N� �')����  $���

[��� ���  �
 � �  ����! (�4.� � ��� ���  �) �� Y

A��` �L �:� �<B
 ��.%�  �4&%  �� �!��: �%  $�!

�<B� $���) r�;, �� �!�%F4�   A���%%F �� ��� #��\� ���

�:i
�    ��\-] �:����) � ����  h%'� $�!-   #��.`<

����       Y���B [��� ����  ��
 [��� ��  �����! $���

����� . ����) s
�4� #�M �� �%�! ��t   ����: �� �4. ��
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���� � [��� ����<B� @
�0���8� a����8 #$���  �� $���

��� ��&� �� �<%&%  �8�3� �i%.'� .    @!��' ��L ��:�

��� Z*�� � ��� $�!�%F4� �� �'���    0�%� ����  $

�<B� A��` �
� ��� #�� ��!�&� ��\� ���.  

���� a�8 ���:    ��<B� @
�0�8� 0�%� $���  �� $���

��� Z*�� #��� $�!�%F4�  � � �L �t�� #���  $

���<B� @!���'  �8���3� �i%��.'� $���!�%F4� �� $���

��� ��&� �� �<%&%  . ����) s
�4� #�%<q�!t  �� �4. ��

�<B� @
�08� #[��� a�8 ���:  �i%.'� �� a�8 $���

��� ��&� �� �<%&%  �8�3�.  

  ��48�
 ��  �X� �  ���: �N� ����  #�%<q�!   $��!

 H��X2 �%-' ��     ����  h�%'� � ����  $�!�%F4� $

�<B� ��\� ���      �:����) ��%F4� �� a��8 ��' �,��5 �� �

�\-]- �<B� �.`<  ���  ��� .  s
��4� ��
�#    ��<B� ���� 

���  �'   A���%%F ����� �%   ��\-] �:����)-   ��.`<

  ���� ������: ����� �� ������������  [��� � $���  

)69/3 ± 48/53  Y��� ��� ��14/3 ± 81/54( a����8 #

����  $���)32/3 ± 51/53  Y ��� ��98/2 ± 02/51 (

 [��� a��������8 �)16/3 ± 32/53  Y������� ��� ��  

87/2 ± 56/55 (@%6 �� u6 �  ����)   A���` ����)

<B�� �� ��X� $����� .   ��(
� A���\D �� #  ��%%FA� 

���\-] �:�����)-    �����: b���� �%NO�� ���; #���.`<

)����   [��� ����  ��
 ����! $��� (  ��� ����]  ���%: .

 �\%�B ����) s
�4�LSD �%  A��` �
� �' ��� ��&� 

 �����:���� ���� a���8 �����: ���  [��� � $���  $���

)04/0  =P (    a���8 �����: ���  [��� a���8 �����: �

����  $���)02/0  =P (�<B� ��� ���.  

 ��48�
 �  �X� �     H���X $��!3   � ��
0V s
��4� #

  ������� ��  u��
��� Y%-;      ��' ��� ���&� ����� $��!

���: A��%%F  ���� �N� �� �!)   u�6 ��  ����) @%6 ��

)���� (   �� �L $��!�%F4� �� U���' g%! ��    ��<] � ��!

 $�����) r���;, �� ����*��<B��  ��� ����\�)05/0 > P( .

�%(��%� ����   H��X �� �!3 �� ��&�    ��:� ��' �!�

� �L �� ���%%F #���� ��C: �  �L   ���* �<] � �!

  ���� ��N� �� ����: �� �� ���������  [��� � $���

��) �j� �� ��� #��� �48�: A��t�<B� $� �.%� ���.  

  

 ����2 .�8�� �� � %���$ 4��6 %���$ ��-%$;'� #��$ %&'()*)'+�, � %��- �	� 4�	&50�� �	�  

����  � ���  !	


���"#$#�%��  
���  

������ &'��� !��  (	��   ���× (	��  ���  

&*+  ��   F P  F P  F P  

�/0  ��8)".12�34( A/�0 0 /0� 51/8 ± 42/79 44/8 ± 21/79 

271/3 070/0 653/10 001/0 817/0  450/0  0� B@;/ 77/8 ± 20/81 76/8 ± 95/82 

A/�0 B@;  24/9 ± 14/79 74/9 ± 74/78 

�25 67�
  ���8 !

)".12�34 /98.�.��( 

A/�0 0 /0� 43/3 ± 82/25 36/3 ± 75/25 

157/3 080/0 106/11 001/0 614/0 540/0 /0� B@; 98/3 ± 47/26 08/4 ± 05/27 

A/�0 B@;  21/3 ± 76/25 26/3 ± 62/25 

 �8.#)����(  A/�0 0 /0� 58/1 ± 44/15  97/0 ± 37/14  

080/1 300/0 055/13 001/0 612/1 210/0 /0� B@; 54/2 ± 87/14  67/1 ± 77/15  

/�0 B@;A  63/2 ± 15/16  68/2 ± 83/15  

 �:3�38 �;.<� �=3>4�

)��3� .�3?/�@3-� .8 ".12�34(  

A/�0 0 /0� 69/3 ± 48/53  14/3 ± 81/54 

120/2 150/0 550/34 001/0 311/3  040/0  /0� B@; 32/3 ± 51/53  98/2 ± 02/51 
A/�0 B@;  16/3 ± 32/53  87/2 ± 56/55 
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 ����3 .�8�� �� � %���$ 4��6 %���$ ��-%-�= >)/? #��$ 4)@ �A3 � 	� 4�	&50�� �	�  

����  !	


��	�,��#�   
���  

������ &'��� !��  (	��   ���× (	��  ���  

&*+  ��   F P  F P  F P  

>�4"�5 �0.�  

)mg/dl( 

A/�0 0 /0� 79/14 ± 06/173 33/17 ± 66/163 

613/0 440/0 735/5 005/0 751/2  070/0  0� B@; / 07/17 ± 53/175 84/19 ± 31/181 

A/�0 B@;  40/11 ± 60/173 63/14 ± 92/172 

 �C.>3�1 !.5  

)mg/dl( 

A/�0 0 /0� 48/24 ± 36/143 24/24 ± 16/142 

109/2 150/0 687/1 190/0 848/0 430/0  /0� B@; 23/27 ± 84/140 60/33 ± 91/159 

A/�0 B@;  48/25 ± 62/150 14/28 ± 17/153 

�0.�>�4 -  &3E50.�2F3?

 ��G# H4)LDL (  

)mg/dl( 

A/�0 0 /0� 33/23 ± 42/127 24/23 ± 67/123 

136/0 710/0 721/1 190/0 001/0  990/0   /0� B@; 30/27 ± 44/120 03/25 ± 18/130 

A/�0 B@;  98/30 ± 56/126 47/29 ± 18/124 

�0.�>�4 -  &3E50.�2F3?

 ��G# .�)HDL (  

)mg/dl( 

A/�0 0 /0� 54/4 ± 30/56 89/3 ± 54/58 

131/0 720/0 386/4 020/0 248/1  290/0   /0� B@; 36/4 ± 77/56 08/4 ± 23/54 

A/�0 B@;  81/6 ± 27/56 53/5 ± 32/57 

 ��
�� �27 �42�1  

)mg/dl( 

A/�0 0 /0� 16/5 ± 45/79 44/4 ± 27/75 

026/1 320/0 825/11 001/0 929/2  060/0   /0� B@; 88/5 ± 95/78  94/6 ± 68/80  

A/�0 B@;  57/6 ± 09/81  20/7 ± 92/81  

  

 ����  ���: Y��B×  ���� ��48�
 �  �X� �    $��!

 H��X3  �%R��6�S%, #U� H��4.-' $�!�%F4� �� a�8

�<B� ��* 0'�-: � H�(L �6 ��  ��� .s
�4� �
�#   ���� 

��� �<B�  ���� �N� �')���� $��� (    b��� ��  �4�. ��

 ���:)���� ���  �
 � �  ����! [��� $��� (  � ����

  A���` ��L �:� �<B
 ��.%� �) �� Y�4.�   �%�  $��! 

�<B� $���) r�;, �� �!��:   A���%%F �� ��� #��\� ���

    #���* 0'��-: � H��(L �6 �%R��6�S%, #U� H��4.-'

����     [��� ������  ����
 [��� ����  �������! $���  

�<4��� Y��B.  

  �������) s
����4�t   � [��� ������: �� �4���. ��

���� �<B� @
�08� a�8 #$���   ��6 �%R��6�S%, �� $���

�<B� @!�' � H�(L $���   0'��-: � U� H��4.-' ��

��� ��&� �� ��* .  $��!�%F4� �� �'��� @!�' �L �:�

   #��� ��!��&� H�(L 	' �%R��6�S%, � �
�.%-: $�

�<B� A��` �
� ��� ��\� ��� .  �����) s
�4� #�%<q�!t 

 ���� a��8 ���: �� �4. ��   ��<B� @
�0�8� #$���  $���

  @!��' � ���* 0'�-: � �
�.%-: $� $�!�%F4� �� 

�<B� ��� ��&� �� H�(L �6 �%R��6�S%, �� $���.  

  ��48�
 ��  �X� �  ���: �N� ����  #�%<q�!   $��!

 H��X3 �<B� ��\� ��� .��� �<B� ���  s
�4� �
�   ��'

 A��%%F ���� �% � �L  �� ��������� ��* �<] � �!

���� ���: �� ���� a�8 #[��� � $���   a��8 � $���

 #[���@%��6 ��  ���  ������)u��6 ������)#  A����`

<B��  ��� ���X� $���  ���� �4�� .   ��(
� A���\D �� # 

�%%FA� � �L ��M�   b��� �%NO �; #��* �<] � �!

 �����:)���� [��� �����  ���
 � ������! $��� ( �����]

��� �48�(�.  
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-�   

�B,�M� #/%�; �
� �� 2�! ���� ��� f
 �%NO $  $���

Z*�� �  ����� m��\� ��� ��     #����  h�%'� $��!

��� �L � �<%��&%  �8���3� �i%��.'�  �����8� ����* $���!

��  ������� .  �
�(_���6 H�\�� �  #/%�; �
� �� ��

 �' 	
��  H�l� �
� � »�48�
 �
)     �� ��' ����`4� $��!

   k���6 $���  ������ m��\� ���     #����  h�%'� $��!

�\-]-   ����� H�B8 �%9 ���8� �� � �L Q��%� � �.`<

������ ���8� �� #�<4.! �X�    ���.�
 0�%� H��B8 � �

o���« .  [��0�: �����      � A{���� #����%�; $��!

�
�� �� ��&� ��-D $�!      /�%�; ���<' �� ��' �!�

�<%�� �� ��' ���� �N� ����  $    m���\� ���� �� $���

     |���* � Y�*�� �� ���������� ����-�D �  �����

   ���� ���� U��V�� ��&' .   ��� ��j� ��     �4�&%  ����

�� �  ��� U�V�� A��%�;    � H��B8 ��%9 	,��� ���8� $

  ���� ����  �����%  �*�  .      ���� f�
 �%NO� ��L ��:�

����     	j<�� ����  ��%,�B8 �  U�� ����� ��� �� $���

)$���! �%,�B8 (    ��'���5 � ���* ��%S%, #��* �<] � 

  Z*��� ��*�  � �8�3� �i%.'�    �
�%�%���%  $��!

��� 0%�)�
�� �D�p�� ��<!.  

 ��48�
 h-9�    ���&� ����%�; $��!  ���    ��' ��<!�

	��' ���\-] �:�����) �����  �%
���6 #���'�;-  � ���.`<

� �L  	��� �� #{�  ��* $�!     $����M* Y����D �
��

$���%  �\-] $�!-   #u
���-������) �i
� �  �]��D
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Abstract 
Background: Millions of athletes participate every year in the Ramadan fasting of all around the 
world. However, few findings are available on the effects of Ramadan fasting on athletic performance. 
The aim of the present study was to investigate changes in cardiorespiratory responses, body 
composition, and blood lipids due to moderately and heavy aerobic exercise training during the fasting 
month of Ramadan in athletes.  

Methods: Sixty-six trained healthy men from Yazd city, Iran, were selected as purposeful and then 
randomly assigned into 3 groups: only fasting (F, n = 22), fasting plus exercise (FE, n = 22), and only 
exercise (E, n = 22). In addition to the fasting, subjects in the FE group also participated in an aerobic 
exercise-training program [65-85% maximal oxygen consumption (VO2 max)] for 4 weeks during 
Ramadan. Body weight, body mass index, fat percentage, VO2 max, and blood glucose, total 
cholesterol (TC) low-density lipoprotein (LDL), high-density lipoprotein (HDL), and triglycerides 
(TG) were measured at baseline and after Ramadan. 

Findings: The VO2 max and HDL level of the FE group was increased compared to pre-fasting, 
whereas the total cholesterol and blood glucose were significantly reduced at the end of the 29-day 
fasting Ramadan period (P < 0.05). No significant changes were observed between groups in body 
composition and blood lipid profile. A significant different in predicted Vo2 max was observed in the 
athletes group (P < 0.05). 

Conclusion: The results of this study showed that Ramadan fasting combined with exercise training 
had no adverse effect on the subjects when performing aerobic exercise at submaximal level. In 
addition, fasting and exercise increase maximum oxygen consumption and improve total cholesterol, 
triglyceride and blood glucose in athletes. 

Keywords: Fasting Ramadan, Cardiorespiratory fitness, Body composition, Lipid profile levels, 
Athletes 
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