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Abstract 

Aims: Playing an important role in regulating glucose hemostasis, apelin might 

empower the correlation between any increase in the adipose tissue mass and 

obesity and the correlated metabolic diseases. The aim of this study was to 

investigate the effects of 6-week intensive periodic massive exercises with 

cinnamon supplementation on the apelin serum concentration and insulin 

resistance in the overweight boys.    

Materials & Methods: In the semi-experimental study, 40 male overweight 

students were studied in Zahedan in 2014. The samples, randomly selected, 

were divided into four groups including exercise, exercise and 

supplementation, supplementation, and control. 6-week intensive periodic 

massive exercises were done in the exercise groups. In addition, three 380mg-

cinnamon capsules were administrated in the supplementation groups. Blood 

sampling was done from the subjects 48 hours before and after the exercise 

program. Apelin, glucose, and insulin levels were measured. Data was analyzed 

by SPSS 19 software using one-way and two-way ANOVA tests and covariance 

analysis.      

Findings: There were significant differences between “exercise” and “exercise 

and supplementation” groups and “control” group in apelin and insulin 

resistance levels after the exercise program (p=0.0001). In addition, there was 

a significant difference between “cinnamon supplementation” and “control” 

groups in insulin resistance (p=0.001).There were significant differences 

between the exercise groups and supplementation group in apelin (p=0.0001) 

and insulin resistance (p=0.003) levels.  

Conclusion: The serum apelin level and the insulin resistance index in the 

overweight boys are reduced by 6-week intense periodic massive exercises. In 

addition, the cinnamon supplementation only reduces the insulin resistance 

index. 
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#$�"�  ���; ���  !� #�#; �'��6� ���$�'

) �M��>�  F#; �' �G&���	 �' 5�&)T ^,� 2�'�k %
  �G&��

��' (���� �
����
[13]  ���'  5#6�"4� �$�E 8
��	 ��\� �� ��\� ��

 ���k" !� 9���.#; ,/ �&,�!7�� 
� �6��%� F�B  �&'�  ���� 

�� 8�M$"#;. 5��E �&6X%� 
 ���%�) �%�� �5�7 �( �' �"�/" 

F�6��%� #6$�%� 5��E � �%��) �(��6�  �$"*�
� ��B@d �d 8"#d �� 

���� ��	�,&�8�E �&	
"� "
 ��' �� j�a�#$��d[10]5��E 
� . 

����6d �$���*A�$�E t&� �� �,%m� j�a� �%$#$��d � 
� ��S 
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����� ��	
� ����� �� ����	 .�������  

 ���� ���  ���  �� ��� !"#$%&  	 �'����� ����(�  )#* ����

 	 +	� ��,- /�,0� ��'10� /2��1� 3	1� ��(�  ��0�� �� ��� ����

 4�'��) /2��1�6  /��72 8'�1� �� !�	� 9�,- /�,0� (/�;� <1��� ��

=��> �'	��� /�,0� 1� �� .�� /��1?  4	�� @A��� /�,� �� 4,- !B1?

 ��C����D E��2/�  F�2%G  ��1� �� /C*�HIII  /C*� �� �	�

 J,;'1���� ���1� 	B�2� �� 	 ��K �� °C�I� �� B���LM��� .

� B�1E����� B1? @N�>�1�  (E�O�2 FP�'� QRA�,�) ��'P� �S ��

 E��;����� . �$��1T� U'1D F�4	�� �� 1�0S ��,2�> G % 	

0S@'1� ���C2 )��* E����� B1? %I�1?,��� 1� �N2 1�� �,�.  @�W0�

�XNY �S,N? �21� ����� /� Z	� ���[S��S,N? 	 �� E��;��� �� 

\� �S,N? �	����> ) @2Beckman Instruments FP�'� Q

E����� (E�O�2  B1?���'��� .�� @�,[�� �� �� ���,�0'�,'��� 	  ��

E��;��� �� �S B���� )��� Q,]NS,�,�,0'�) /�2 Q1��	 F�,$ (��,� 

�2	�C2 .��1'^� ���,[�� �� Z	� ���'��� +�2  B����,]0�

(HOMA) 	 _���1� /����2 9N2) �S,N?]"  @�,[�� * (1�� 1� +,2

 1� c[C� [(1�� 1� �e�		1A2)G/&&" /#��O2 ��[14]. 

E��� ��0� 4,2�> .�� Z���? g��2> @M��2 _���1� ��

h	1?,0�,S� E��� i'�,� E,O� @�� B�1� �� h,�10�� E��;��� ��

+�21� 4,2�> @'� ='��� /A�'� /� /K,� �� 	 �� E��� i'�,� 4�,� �� ��

4,2�> �� �^� !��� 4�7� .�� E��;��� \'1�2���� B�� /['�C2 B�1�

T�2��1B �> )2��� 	 ��	
�L� ��� �� E�	�  @'10�E	1? ��B�� 

NO� 4,2�> �� jN�k2) ��	'R�� \'  !/�1l/�1l	�  )NO� 	

)NO� 	 /'��� .�� E��;��� R��'��,S �� E��;��� �� B��2> B��

�1�  �����SPSS 19 .��1? F�,$  

  

�������  

�?
'	���,2�> \��1?,2� B��/� �� E	1? \A;� +	�K �� ��% 

 .��� E�� Z���?  

  

 ����� (����� ���	
�� ��� �� �� �� ���� �����  ���� ��) ����� ��

 ������� (���  

���	
 ����  �������  ����� ���� � ����� �������

��(��!)  

"#/�±$�/�# %�/�±&�/�#  "$/�±'�/�# %'/�±%�/�# 

���*��!) (�*
  

+,/-±.0/1.2-2/.±30/14, ,2/+±20/1.40+/.±20/1.2 

 ��� ���(5��	6�7)  

30/.±,0/48 +1/4±00/2+  ,,/10±20/204,/2±.0/23 

 ���� ���� ���!)9��
�*
 �� 5��	6�7( 

88/1±2./,4 ,./'±.-/,2  4+/'±.3/,2 33/,±31/,8 

  

) �1� @N�> !/N-��2 3	1� �� ��6�H/I=p(  �2	�C2 n-�� 	

) @�,[��%H6/I=p( E	1? ��9��2 F	�;� ��	
� B��  B���

9��2 F	�;� !��'10� E�	� �� ��� .�������  @N�> o,p� �� B���

)III%/I=p) @�,[�� �2	�C2 	 (III%/I=pE	1? ( 	 @'10� B��

 @�W0� .�� E���72 +1��S E	1? /� �#[� )0A2 	 @'10�

)0A2 E	1? �� @�,[�� �2	�C2  F	�;� +1��S �� �� @q��� B��'

9��2 ) ���� B���II%/I=p E	r� .( @N�> o,p� �� !@'� 1�

)III%/I=p) @�,[�� �2	�C2 	 (IIH/I=pE	1? ( ��'10� B��

E	1?) B��%  	&9��2 F	�;� )0A2 E	1? /� �#[� !(  E���72 B���

 g�����,0�) ��%  	&�?
'	 @� F��'10� �� ��� .( US1� B��

E	1? �� ����9��2 F	�;� �� ) �7� E���72 B���IG/Ip>.(  

  

  

 "#����$ (���� 5�! :�6�� ;	<! �=��>
 ) ?�@��A� �� BC� ��*D@C
 ?����  E��

 F<! E� ��*@7 ���� ��0+/0p<D@C
 ?���� # H IA�
 ���� �� E��  :�JE�� E��

0+/0p<(  

  

 "#����% (���� :�K	=�� L
��>
 MN�O �=��>
 ?�@��A� �� BC� �� )* ?����

D@C
  F<! E� ��*@7 ���� �� E��0+/0p<D@C
 ?���� # H IA�
 ���� �� E��  E��

 :�JE��0+/0p<(  

  

�	
  

 1s�� !1D�e /���p2 ��6  	 c�e1� �'�� ��	��� @'10� /�;�

)0A2 @�,[�� �2	�C2 n-�� 	 �1� @N�> "p� 1� @q��� B��' 

/��D� B���� 4�1[� �� 4�	 /���' .��1? ��1* ���1� ��,2 @'� B��
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 ���%� �� �"� 2��$ 3��[> � 8�� �&,>A �' �M��> #�#; �'��6�

�%�� �� �:�� 
� .�
"� !.u� �&N�� �&:�B$" !���G� b)�;  �
��

.��' �N�� �&:�B$" !���G� b)�; �' ��6� �&	
"�  

 � 8�� �&,>A C�(� 3��� �' �M6� ���%� ���7 �k�� ��:�(� 
�

��:�(� ����"
 ��" 
� .#; �&:�B$" !���G� b)�; �N" �"�  ��\�

���%�  ��
�' "
 �:�� v�	 2�$* 
� �%�> �&,>A C�(� �' �*"��

 ��&,>A C�(� F�6��%� *" f> �"� 2��$ 3��[> ��" r���$ .���

 � �&:�B$"BMI �' c6�� 
�S  ��" .!��� 3��� v�	 2�$* 
� �
"�

 3��� n7�' �D6� �$#' !&:��� �$��* #$��� ���6�&> 2"�Z���[>

�� �&,>A C�(� 
� 3��� �� ��;BMI �' 2#' �'�	 �  
�S

�' �&,>A C�(� �' !&:��� *" �;�$ F"�&&W� �#�\&' v�\�" 2��4%�  
�S

 o�.�
" �&:�B$" �,%/ *" 9&:�'��� ����&W�� 3��� �' �&G�B�

 5"�%� �*"�� !&:��� v�	 2�$* 
� �"� 2��$ r���$ �&6X%� .!;"�

 C�(� 3��� n7�' �&:�B$" �' !���G� 3��� � 2*� 3��� �'

�&,>A �� ���
1�'��;[15].  

3��[> c)�' 
� c;*
� F�6��%� �N"  ����E 
"�� c�
�' �
�� ��

!�"[16-19] .����  3��� �' J*"�� F�6��%� �N" 2"
��%� �

#$�"� 2��$ c�'��� 2"
�%&' 
� "
 �&,>A � �&:�B$" �' !���G�[16] .

�����	 2"
��%� �[15]  r���$ �' ���"�%�
��� 2"
��%� �[18]  �N"

 ���%� �B,/ 9� *" f> "
 �&,>A 3�"4�" �' #�#; c'��6� ���%�

 �&6X%� .#$�"� 2��$���  C�(� 3�"4�" 2"
��%� � �&��>

#$�"� 2��$ "
 c���G��" ���%� *" f> �&,>A c���[19].  

�� ��"VK ��U
 �N" 5
�'
� ����[>  3��� �' 2*� 3��� �' ��:��

�&E � 2A 2�&' � �%�> �&,>A C�(� 5#$APJ  �'�	 !��' 
�
	 

 � v�	 2*�
 �' �:�� �K1 2* #; 8�M$" ���6� 2"�67[20] ��" 
� .

 � �%�> �&,>A ����;�$ C�(� ��:�(�TNF-α  
�����)

�' (�\:A 
���� 5#6��*���$  C�(� 5"�%�mRNA  � �&,>AAPJ  
�

 *" #�' � �.� �'�	 !��'�
  2*� 3��� ��"VK ��U
 ��\�

��) #$" (��:��5*"  �&,>A ���> C�(� �"� 2��$ r���$ .#; ��&E

 � �%�>TNF-α  .��' ��1�' �K1 5��E �' �B��G� 
� v�	 �"��" 
�

�� ��"VK ��U
 �&6X%� c6�� 3��� �' �M6� ��:��  
"�BMI �

 ��&,>ATNF-α  �mRNA  � �&,>AAPJ  ��U
 .#; �'�	 !��'

�� ��"VK  ���%�> C�(� �2*� 3��� �' 5"�%� ��:��

3�"4�"  3��� "
 v�	 2�$* �'�	 !��' 
� 2A 2�&' � �&,>A �����

 C�(� 3��� �' !�" ��%� �'�	 !��' 
� �&,>A 2�&' 3��� .�"�

 H��� �&,>A 2�&' �&D6� � #;�' ��;"� 3G$ 2�) Y��E �&,>A

 � �&:�B$"TNF-α  
�!&��@��A  5#; Y
"4E 4&$ 2�B$" ���

!�"[20]�' .  ��U
 v�	 2�$* 
� �� �"� 2��$ g&GR� ��" �,� 
�S

�� ��"VK  �' !���G� 
� 3��� � 2*� 3��� �' 5"�%� ��:��

 � 2A 2�&' � �%�> �&,>A �1�' C�(� 3��� �' �&:�B$"APJ  
�

�� 9%� �'�	 !��' #6�[20].  

�&:�B$" !���G� �' �('"
 
�  �&' �#&,� #$�&> 9� �� ��� 2�&' #��'

 ���	 o�.�
" .�
"� ��/� �&:�B$" �' !���G� � �'�	 5��� 3�"4�"

�' �&:�B$" �' !���G� �'  2#' �'�	 Q�*�� �' ��B'"� �*
�' 
�S

5#%7 3G$ *" �4��� ���	 �&' ��" 
� � !�" 
"�
�)�' �"

!�"[3]. ����� 6� �� #$��' 
��' ��" �' 2"
��%� � *" c�-' w�

c.,� 5�Z��� ��&,>A !�" c���7[21] ��" �������  �' 2"
��%� �

c� 4&$ c'�	 !��' 3�"4�" �� #$#&�
 �M&�$ ��" 
� �&,>A Q.6� #$"��

 o�.�
" 
� 2#' 5��� b)�; � �&:�B$" �' � 5��' 2�) Y��E �)�	

#;�'[22]5�"� 2��$ F�G&GR� .  ^/�� �� �:�%7" � ��#6�A�� #$"

" 3���!&:��� 8�M$" � ���
"� j�a� #6$�� �#$�; O���: �$#' ���

�� �D6������@��A ����G� #$"�� *" ��� .#�� �&&W� 2�) 
� "
 ��

^��6� ��"�7 ?;�� 3�"4�" *" ��&E�,/ �"�' �� ��
���"
 ����

 2#' �'�	 5��� 3��� �#; ���6�&> �&:�B$" �' !���G� � �'���:"

!�"[6].  

��:�(� 
� �" *" f> �&:�B$" �' !���G� � 2*� 3��� �('"
�� 

 F#; �' ���%� ��\��	 ��
�' �
�� 2�$* 
� �6&�&' ^,� 2�'�k %

 �"� 2��$ ��
�' ��" r���$ .!��E 
"����  �;*
� !&:��� ��\�

 ��" 
� 2"�Z���[> .#; �&:�B$" � 2#' �'�	 5��� 3��� �' �M6�

�M&�$ ��:�(� P��> �� #$��� ��&E��� ����' 9&:�'  F
�L

c6��  �%�; �'�	 3��� �' �� 2#' �'�	 5��� 3��� �' �
"�

�
"� �Z�B.%�[23].  

5��E 
� �&:�B$" !���G� ��.�' ��1� �Z�� *" ��" �' ���%� ���

Fe7 �� !�" C�; ��,m�" 
� ��� �I�.G$" ����* ���$"�� 
� 

!;"��' 4d�,E 2�) #$
"� �d �G�B� *" �&:�B$" �&N�� � .!�"!&:�� 

�;*
� ^.� l��R� � �&&W�  ���� �m;GLUT-4 � ��G�$" 2A 

�' ���K �:�,� � 5#; !;"��' Q��� 4d�,E H��� Fe7 

��,m�" ���� "
 ���� H������ �6&=���> 3�"4�" ��#��[10]*" . 

���
���*�� �Z�� !.u� �&D6� 5#66d 84&:�'��� 4d�,E ��2"��  �'

3�"4�" �%7 �&:�B$" � 3�"4�" ��6Z&���� �&:�B$"  5
�;"

��d[10]. �&6X%� *" �Z�� ��1� �m%� �"�' !.u� F"�&&W� 
� 

���6d l&%B�E 
� �����E � � 
 ��2"�� ��" �' ��m$ 5
�;" 

��d �d f> *" �F�6��%� �6=&���> �"��R� 5#$�&E��� �6&:�B$" � 

�&6X%� !&:��� �=&���> *�6&dB �d 3G$ ����" 
� ��G�$" 

��6Z&� ��� �6&:�B$" ��
"� 3�"4�" ��#'�� �d ��#$"�� �M6� �' 

3��d 4��,E 2�) ��; �"��"[10].  

!&:��� 8�M$" ��"�'�6'�� �D6� �$#' ��������@��A ����G� #$"�� ��

#�� �&&W� 2�) Y��E 
� "
. �� �D6� �;*
� !&:��� �'"�' 
� #$"��

�
�%&' � 9&:�'��� F1�)" �.,� ��� ��D��R� 3G$ ����7

#;�' ��;"�[6] �&6X%� � 2#' �'�	 3��� 
� �$#' !&:��� 3G$ .

��� *" �&:�B$" �' !���G� ��.�' F"�&&W� �' 
"VE�N" ��"�7 ����

 ��U
 �"� 2��$ ����[> �('"
 ��" 
� .!�" �&,>A �$�) C�(�

�� ��"VK  �' !���G� 
� 3��� � 2*� 3��� �' 5"�%� ��:��

� �' �&:�B$" � �&,>A 2�&' � �%�> �&,>A �1�' C�(� 3��APJ 
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c� 9%� �'�	 !��' 
� #6�[24]��:�(� . 4&$ v�	 2�$* 
� �Z�� �"

 �' !���G� 3��� � 2*� 3��� �' 5"�%� �*"�� !&:��� �"� 2��$

�� ���
1�' �&,>A C�(� 3��� n7�' �&:�B$"��;[6] .  

�%�� �� ��' ��" �k�� 3��[> ����� �Z�� �
��  �' �&	
"�

c6�� �N" �&:�B$" !���G� b)�;  ���"���" C�(� �' �:� ��
"� 
"�

 �('"
 ��" 
� .!;"#$ �&N�� 8�� �&,>A�������	�  2��$ 2"
��%� �

 �� #$�"��  3��� �' �M6� �&	
"� j�a� � �*"�� ���%� ��\�

�� ��;�$ 2�) 4��,E��;[10] 2��$ �Z�� ����[> 
� �&6X%� .

�� �� #; 5�"��%  �$"*�
 �
��� ��  ��  2"
�%&' 
� �&	
"� 8�E

�' �� 0�$ !'��� �' �.�  F#��	 c6�� 3��� ^/�� *�
  
"�

�� ��;�$ 2�) 4��,E��;[25].  

 �N" 5�R$ �:�%��" ���
���*�� ��;VE F��:�(� �('"
 ��" 
�

�&	
"� �� #6�;"� 2�&' �&	
"� ��4$A 2U�m&,E *��6� ���� "
 � 

!&:��� ��4$A 2U�m&,E *��6� *�6&d� "
 
��� ��#6d n7�' � 3�"4�" 

OV/ 4d�,E ��.��; �&6X%� n7�' �&	
"� ���� 2#; 5#$�&E 

�&:�B$" *�6&d � 2�&���\B�� 2#;
��� 5#$�&E �&:�B$" 5#; �d 

��" ��" �M6� �' �' 2#&�
�ud"#� 2�&��
�\B� 5#$�&E �&:�B$" 

�����%� .��; F"�N" ��" �M6� �' 3�"4�" !&��B� �&:�B$"  �

�� �&:�B$" !���G� 3���#$�;[10].  

!���#R� �,%/ *" ��� ��"�� 3��[> �' 2"����  �"#�� 2��'

$���*A�� �
�' 8�4:� W��&���� '&���  0�k�� �' H.��� �J"�' 

�$&�M �� ��&E&g�#�B� � �� �� "V: .��� 5
�;" �' �/�� �'

��#R�!� �� 8�M$" �' *�&$ ����&' F��:�(� .�
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