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 �"#$ '� �	(�� N���F� '� �D6$ "1(w� b� ����� �J \1E�&  

�$ "1E�!  ���)23(� ;37T ���) '� �E�  K'��& ���()� ,�O

UV$  �����z�)Duodenum( ���ZZ �)Jejunum( ��{��� �

)Ileum ( ���- �)Colon (�$ "1E�! �1� ��� )28( . �Z ��1J

;E�B '� \1E�&  �"1� NO�- ,�1) '� � N���F� ���)�& ,�O

�$  "�-)9 �8( . � �'�� �	(�� 5�(�- '� ,�T '�17J �D� \1E�&

K�$ ���u� ,� $ ���$ '� \1E�& �(T� �$ o�'�! �O  ����

�P ��'�@ ,�O'�(F' '� ,"�"� N���F� �$ ��%� �J �O "�P )29( .

 �'�� ��%� ��1()� �1� � ��1()� ��F �� �J UT�"B \1E�&)15( H

�$ '�p!  N���F� '� ,�(�1J ���! \1E�& ��1()� ��F �- ���

 ��1()� �1� ��F �(B � "��J �(��� ��1()� �1� ��F ;_7� �J �	(��

 ��� ��� ;F��'� NO�- R��J ;)� \3$)30( . '�p! \1002$

�$  \1E�& ���1$ �L��
7���! U1()� \1E�& ?���P '�	$ o��k L� "��-

 NO�- �	(�� � �"� ��1()��$  "J��)31( . \1E�& ��%� \�� �J

 x0F ��1()�10  �!20 �$ U1�! �' �"J \1E�& U- "�'�  � "O�

�1()� ��F �� �O �(�1J \1002$ �L��$� �' \1E�& ��1()� �1� � �

�L�"�� �$ ,�1& "��- . ;=�� �J ])��($ ��@ '� \1E�& ;=��

�$ \1�1!��- �1�- ;)� \3$ U1E� \13O �J � "��J  �F� '� �O

 "��J �(��� N0� �"J L� \1E�&)32(.   

���� ���� /�#E�W$  L� �(3- �"J '� \1E�& �3� �31� �- "��

 L� �(3- /�#E�W$ �@�J '� � ;��) b�30 �$ �01T�  � "��J

�=B<$ UJ�T '�k �J �P ��1()� ��F ��!�- �3� �31� ,�  ,�!  

 �'��)33 �22( . g��! ���1$ N���F� R��J \1E�& ,"�'� o�'�!

 L� "#J "�' ��$'�O5  �!15 �$ �01T�  L� "#J � ���1  �J ;��)

�$ L�J ��@ �1E�� ���1$  ���&)34( .� '� \1E�& ��$'�O ;=�

��� ! ;1#C� �J �%�! �J L�' 5�k  ;)� �1 ($ ��F ,�)35 �8.( 

 �J ����� �"�� L� "#J � N���F� �"�� �O L� U_T \1E�& ;=��

�$ NO�- ;��)  �"1� N���F� "#J �"�� L� U_T �'�J�� � "J��

�$  ;)� ;J�D ��$'�O \�� ���1$ t��@ 5�k '� �$� �"�-)36(.  

�� +��  � ����� ,�	
��  

�$ ��� ;F��'� � �	(�� /"$ ��!�- N���F� R��J \1E�&  ����

�$ �L� N���F� R��J /"$ ��c�k '� �E� ���& )6( . ���1$

 ���� '���� �'"�) '� \1E�& �(F�� N���F�)Prader willi (

�$ �"��  ���) � �	(�� N���F� R��J �- �1(�Z ,'�31J b�

�$ �T�Q ���( )37( . �	(�� N���F� o��k L� �	�! �� \1E�&  
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9:* 1 :5; �/<�
 � =��� &��.> �< ��?� ����
�% �%
��+�� &��.> �< ��?� �@�� �%
��+�� � $3
� �< �%  

 ��� � �/�A� �%
��+�� �2��� =���)5( 

  

�$ �L� N���F� R��J  ���.! NO�- o��k L� ��J ���

�J�Q R��J �1� �"J ,�O �$ �L� N���F� ���& )6( . �L� NO�-

 �=� L� KL'� ���3O �J ����� ?�Z' �� �"#$ �B��% o��k L�

 ;)� \3$ /��
! \�� � "�(7O /��
($ �"� �()�- '�"0$ M
B

 "��J \1E�& ��$'�O ���1$ �k�@ �J)38( .�#E�W$ '�  �- ,�

 x)�!Cumming "� ���� ���� �;F�& /'�� ��'�3O �  

�$ ?- �L� ����� ?�Z' � KL'� o��k L� �- ,���F�  �"��-

�P '� \1E�& ��$'�O ���1$  N���F� �O�$  N���F� \�� � "J��

�$ �L� NO�- ���1$ �J ])��($  ��$'�O ���1$ �E� �"��J

B��% o��k L� �- ,���F� '� \1E�&� ,�J  �"#$ e�)Gastric 

baypass (�$ ?- �L� ;)� �(3- �"��- )39( . �V-� '� |��(� \��

 ;)� �"� "1�a! �1� ���� /�#E�W$)41 �40 �38( . �B��% e�

�"#$ �$ �' b� ����� �J ���!  �J �L� NO�- M
B ;	% ��1�

 �J � ;)� �3%�	! '�17J K�' \�� �- �E�B '� H�'�P t�7B

�"1� U1E� \13O  �L� NO�- M
B ,��J ,�(	J K�' ���-

�'�� ,���L '�17J ;13O� .  

�	
�� � ����� !�� ���� �	���  

 ?1=�! '� �P N0� � \1E�& ?71E�J�($ �'�$ '� �(�1J ['� �J

 ,�' KL'� �1Da! �'�$ '� �#E�W$ �J \1002$ �T<� ��	(��

 ���- �"1� N���F� \1E�& ��$'�O �J �P ���- x_!�$ � �	(��

;)� .���� ���� /�#E�W$ L� �@�J  R��J }�#T�� KL'� �- "��

�3� �	(�� N���F� �W$ �@�J '� �(B � ���KL'� /�#E  ,�O

�J �J �.�$ "�"�  KL'� L� "#J ���	(��  

)Induced- Exercise- Anorexia(  �
�$ 5��#! R��J �  

�W12$ ,�O'�(-�F  

 � ��� X�� �;J�k' �/'��B �%'�

���3(%� U��7$) /'�� �J ��'�@ ���

,���
�� �� �O��&( 

,��F '�(-�F  

b1(�Z � ��"J ]1-�! �e�% �\) 

��$'�O  �D� ��!�- ,�O

 �"��- b��2!�	(��  

\1E�& 

��$'�O  '�	$ �D� ��!�- ,�O

�	(�� �"��-  

 � \1E�"$�(17-� �\1-�(17E�-
GLP-1   

)Glucagon-like peptide( 

 ,Z��� ;F�)���(  

 ,Z��� Y�p$)KL'�( 

v�$c�!�w1O  

��'��  �"��- ?1=�! ,�O

� $ '� �	(�� 

  

��$'�O �	(�� �J �D6$ �D� ��c�k ,�O  

\1(wE � \1E�7�� 
�J�Q ;F�J 
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�$ ,Z��� '� /"$ ��!�-  ���)42 �36(.  

�J �WJ�' ���� ���� '�=�$ �J ,���L /�#E�W$  ���	(��

 �E� �;)� �"� ��.�� \1E�& ;=�� �J KL'� �D� '� �"� ��.��

�WJ�' /�#E�W$ \�� �V-�  "���� �"O��$ ,�)44 �43(  "��� �-

�L�"�� ;�� �J "��J U- \1E�& ,�1& . ��1()� ��F �- �!�#E�W$

 ��1()� \1E�& ;=�� �- "���- �"O��$ "�(F�& �L�"�� �' \1E�&

KL'� L� "#J �$ NO�- �($�0()� ,�O ��$�� ����� �J � "J�� 

 "�"� �(@��� KL'� L� "#J �	(�� NO�- ,��J)3� 1( '� �E� �

 � \1E�& ��1()� ��F \1J �3- '�17J �WJ�' /�#E�W$ \�� ��3!

"�� ���)�&"� � . ����$ ,�' ��1$L \�� '� /�#E�W$ �(�1J

 ;)� �"� ��.��)14 �3 �1(  �- �'�� ��%� ,���L "O��� �

�$ /��
($ ����$ �J ���L '� N�-�� "��J . �- �#E�W$ b�

 L� "#J �- ��� ���� ���- �7��0$ ?O �J �' ���L � ����$4  L�'

 N���F� ���L '� �"� ��1()� \1E�& ��$'�O ���1$ �KL'�

 "�� ��.�� ,�11 ! ����$ '� �$� �;F��)45( .  

�#E�W$ '�  L� "#J �- "� ���� ���� ���� ,�12  �(
O

 \1(wE ��$'�O ���1$ KL'�)�	(�� �"�O�- ��$'�O ( ���L '�

 ��J ����$ L� �(3-)46( ./��
! \�� �$ ���� �O  �1Da! �- "�O�

 ,�' KL'�?��@ '� �	(��  ����$ �J /��
($ ;)� \3$ �O

�$ ���� �- "��J ,"O��� ,��J ��1E� "��� � "��J  "�O�

KL'�  ����$ '� �J�Q ���! NO�- ;	% /"$ ��c�k ,�O

�$ ���L L� �!�D6$  "���J)24( . v�()� '� "O��� �J �%�! �J

�$ �	(�� �J KL'� ^�_!'� �'�$ '� �.1(� \1�Q ���!  ��- ,�1&

�3� �	(�� N���F� R��J KL'� �- KL'� �(B ����  ,�O

�J R��J ;)� \3$ "�"�  KL'� �1Da! � "��� �1� ���	(��

;)� ���L L� �!�D6$ ����$ '� �	(�� NO�- �J .  

���� �	
�� � ��-�� !��  

�#E�W$ '�  ,�Erdmann  '� �' ,L��O KL'� �1Da! ��'�3O �

� "���- �)'�J '��L'� �1� ���%�� ���7�  �P |��(�  ��� ���� �O

�$ N���F� U- \1E�& �?- /"� �J KL'� L� "#J �-  "#J �E� "J��

KL'� L� �$ �T�J ;J�D \1E�& ���1$ "�"� ,�O  5�k �$� �"��$

$;��"� ,�1Da! U- \1E�& ���1$ ,�' KL'� /" )4( .Broom 

 \1E�& ���1$ �- "���- K'��& ��'�3O �1  L� "#J ;��)

U1$��! �$ NO�- '��L'� ����$ '�  '� NO�- \�� � "J��

 "O�� ���& �J �7��0$9 �$ �"1� �$��� ;��) "�- )3( . \��

P |��(� ~T��! "���- �<�� \1002$�  �J "��� ��_T �#E�W$ �J �O

 �- "��J U1E� \��Erdmann  �L�"�� �' U- \1E�& ��'�3O �

 �E� �"�(F�&Broom "�(F�& �L�"�� �' ��1()� \1E�& ��'�3O �.  

Marzullo KL'� �- "���- K'��& ��'�3O �  ,�O

 �1� ����$ '� �"� ��1()� \1E�& NO�- R��J "�"� ,L��O

�$ '��L'� ' �E� ���� �(B � �'�"� ,�D� U- \1E�& ,�

 ����$ '� \1E�& ,�' KL'� ��O�- �D� �- "���- K'��&

�$ ��c ����$ L� �(�1J i�Q "��J )14( . /�#E�W$ �J �%�! �J

�$ �=� �J ��"� �)'�J KL'� ")'  /"$ ��!�- ,L��O ,�O

 \1E�& ;)� \3$ �$� �"��J �(��"� ,�D� U- \1E�& ,�'

"O� NO�- �' ��1()�.  

���� �	
�� � �����.� !��  

KL'� �L��$� ��' b� ����� �J �($��0$ ,�O  ;	% �D6$ UB

 �1��! KL'� ���� X���� L� �(�1J �P 5�(�- � �L� NO�-

�$ ��� .�$ ���� v�()� '� "O��� KL'� �- "�O�  ,�O

 ��J�Q ���! NO�- ���F ��"J ]1-�! ��_	J R��J �($��0$

�S1O�$ ���! N���F�  �1E�J�($ ,�L�W@ U$��� NO�- � ,�

V$ X�� ;J��� � �T�Q U2 �$ ��� .KL'�  \3$ �($��0$ ,�O

 �L� NO�- 5�k '� �	(�� NO�- � \1E�& NO�- R��J ;)�

"��� ��c�k /"$ ,��J �P M
B � . �- ��� ���� �-�1� ,�_�T

KL'�  R��J �#1_k �L� �J '��L'� ����$ '� �($�0()� ,�O

 L� e� �P N���F� � KL'� L� "#J \1E�& ��$'�O NO�-24 

�$ ;��)  ���)20( .�#E�W$ '�  ���� ,�Ballard  ��'�3O �

 /"$ ,��J �($��0$ KL'� �- "���- K'��&110  '� �01T�

 \1E�& NO�- R��J �#1_k �L� �J '��L'� �1� ���%�� ���7�

�J U- �$ ��� Y�p$ L� e� �L�"��  ���)47( .  

Kraemer ��1$ '� ,�11 ! �1O ��'�3O � \1E�& �30 

KL'� L� "#J �01T� "���� �"O��$ �($��0$ ,�O. �P  �O

 \1�S3O L� e� �' \1E�& ��$'�O ���1$90  KL'� �01T�

 '� x)�($ /"� �J �($�0()�9  �#1_k �L� �J '��L'� ��$

�P |��(� � "���- �)'�J  R��J �($�0()� KL'� ���� ���� �O

��#$ �11 !  '� "�' ��$'�O � U- \1E�& ���1$ '� ,'��

�3� �#E�W$ ,�"(J� �J �7��0$  ���)11( .�#E�W$ '�  ���� ,�
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Broom  KL'� �D� ��'�3O � ,�' �' ,L��O � �($�0()�

 '� ��1()� \1E�& � �	(�� ���1$11  �J '��L'� ���%�� �7�

 ��) \1���1$21 "���- �)'�J 5�) .�P �#E�W$ |��(�  �O

 \1E�& �$�) ���1$ ,�' ,�1Da! ,L��O KL'� �- ��� ����

 �	(�� ���1$ NO�- R��J �($�0()� KL'� �E� ��'�"� �	(�� �

�$ ��1()� \1E�& � �� �)1( . �($�0()� KL'� �1Da! �'�$ '�

 \1E�& ��$'�O ���1$ ,�'�3� �#WT '�k �J  �=� '�	�� ���!

KL'� �"� ��.�� /�#E�W$ �J �%�! �J �$� ���-  �($�0()� ,�O

"��� U- \1E�& ��$'�O ���1$ NO�- R��J ;)� \3$ .  

�	
�� � /(� �01�2 ����  

���� ���� `�(u$ /�#E�W$ L� U��B |��(� KL'� �- "��  ,�O

- �(T� ��p@ �J \1E�& N���F� R��J /"$ ��c�k �

�$ �"�(7O �L� NO�- �J ���3O  ���)48 �21( .Ravussin  �

�@�Q�� �- "���- K'��& ��'�3O  L�' '� '�J �� ,'��) ,��J

 /"$93 ��#$ N���F� R��J L�'  ���7� U- \1E�& '� ,'��

 "�� '��L'� �1� ���%��)16( .�#E�W$ '�  ���� ,�Leidy  �

 '� U- \1E�& ���1$ ,�' �' KL'� �D� ��'�3O21  �L

"���- �)'�J '��L'� . �J �#E�W$ \�� '� ��&"��- ;-��

 KL'� 5�� ���& H"�"� ?170! ���& �) �J �F��p! /'��

 ��� ���& ��L� M
B ;	% ,�E�- ;F��'� N���F� �J ���3O

 �L� NO�- ;	% ,�E�- ;F��'� NO�- �J ���3O KL'�

� � "�(���"���J "O�� ���& ���) ���& ��&"��- ;-� . |��(�

�P ?��@ '� ��� ���� �O  KL'� �J ���3O �L� NO�- �- ���O

 �'�� b� '�3  � ;F�� N���F� U- \1E�& �"�(��� �O�$

 �"�� �L� NO�- ���1$ � \1E�& ���1$ \1J ;_V$ ��(7_3O

 "�(��"� �L� NO�- �- ,���F� '� \1E�& N���F� �$� �"�

� �"�� "�)17( .  

�#E�W$ ��- i�Q ���7� ,�' ,�  �D� �)'�J '�=�$ �J ,�

12  x)�! \1E�& ���1$ ,�' KL'� �(
OKim  ��'�3O �

 "� ��.��)18( . �(��� ��1()� � U- \1E�& ���1$ \1002$ \��

"�(F�& �L�"�� �' . ��"J ���! '� NO�- �#E�W$ \�� '� ��-��-

)Body mass index  ��BMI( ��F '� N���F� � �J�Q ���! �

 �J �- \1E�& ��1()� �1� � �L� NO�- ���1$ �J �)�#$ '�k

 �1� ���1$ �E� �"���� ���� �' ��J ])��($ �"J �J�Q NO�-

��� ,�11 ! \1E�& ��1()� . N���F� "���- �<�� \1002$ \��

 �T�� '� �P ��1()� ��F '� �11 ! �"� � \1E�& ��1()� �1� ��F

 /"$ ��c�k KL'� L� e� ��� ;F��'� NO�- �"�O� ����

�$ H"��J  ,Z��� �
�$ 5��#! '� \1E�& ��1()� �1� ��F �- ��Q

�'�� N0� .�#E�W$ '�  ���� ,�Jones  "���� ���� ��'�3O �

 L� "#J \1E�& ��1()� ��F �-8  ���7� '� ,L��O KL'� ��$

 �"J �J�Q "�'� NO�- ��%� �J �L� �F�C� ,�'�� �����%��

 ��� ,�11 !)19( .KL'� �v�()� '� "O��� �J �%�! �J  ,�O

�$ \1E�& N���F� R��J /"$ ��c�k �$� ���  '�	�� ;	%

 � �!c�J ���3� ?.B �J �(�1J /�#E�W$ �J L�1� L��O �#WT �=�

��c�k ��$L /"$ �$ �! "��J .  

��3���� #��4� !��� �"��#���$	%  

��$'�O � KL'� �'�$ '� /�0102!  5�� '� L��O '�P�	(�� ,�O

�.1(� �J �"1)' L� U_T � "�(7O ��@ ��'  �J L��O �#WT ,�1&

 ��.�� /�#E�W$ �J �%�! �J �$� �;)� L�1� ,�(�1J /�0102!

�$ 5�B �J �! �"�  R��J KL'� �- ;
& ;1#WT �J ���!

�J �$ /"$ ��!�- ���	(�� �0(�� Y<@ �J � ��� ���$ ��3� �

�3� ��� ;F��'� N���F� R��J KL'�  ��� ;F��'� �&� � ���

�L�"�� �J "J�� N���F�  '� �"� Y�p$ ,Z��� �- ;71� ,�

 "�- ���_% �' KL'�)49( . KL'� L� "#J ��� ;F��'� NO�-

 N���F� � \1E�& ��$'�O NO�- ;�� �J ;)� \3$

��$'�O  "1(w���� � \1(wE UV$ �	(�� �"�O�- ,�OY  "��J)50( �

m)�� \�� �$� /�#E�W$ �J L�1� L��O ���$'�O ,�O o1T�  ,�!

 �' KL'� L� e� �	(�� '� /��11 ! �#WT '�k �J ���(J �! �'��

��$'�O '� /��11 ! �J  KL'� �D� '� �	(�� �"��- ?1=�! ,�O

��� xJ' .�$ ��� "1�a! �k�_!'� \1�Q �&�  �=� '� �J ���!

 b� ����� �J KL'� L� �KL'� ,��J ��@ ��$L \(F�&

 ����� �J H��- ���
()� �L� 5�(�- ,��J '�O�' KL'� 5�V$

�$ ����� �"�� L� "#J  �' ����� �"�� b� ,�1) �D� "���!

"O� N���F� .�$ ,�(�1J /�#E�W$ �J L�1� L��O  \11#! �! "��J

��' \1�Q }�#T�� �- ���& �$ ��B ��� �L� 5�(�- R��J "���! .  

  
�E��� ��7  

�3� �=� �J ��"� �-l "O��� �J �%�! �J KL'� ")'  ��!�- ,�O  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

29
 ]

 

                             7 / 11

http://hsr.mui.ac.ir/article-1-617-en.html


����� �#��#$ ���+ ����� & ����� �* </�& ���Z�  
 

 

218 ;$<) ��=� /�0102! ��.$/ 5�) ?	� / �'�3���) / ����@1392  

  

www.mui.ac.ir 

KL'� �$� �"��J �(��� ,�1Da! \1E�& ��$'�O ,�' /"$  ,�O

�$ \1E�& ��$'�O NO�- R��J �($��0$ ��� . /�0102! '�

 �- ,���F� '� U- \1E�& ���1$ �- ;)� �"� �"�� ,'�17J

�$ KL'� ��c�k /"$ ,��J L�' �O �$ N���F� "��-  �J H"J��

� ,"O��� � "��J �L� NO�- �J ���3O KL'� �&� ���� ��%

 "#J \1E�& ��1()� ��F N���F� ;�� �J KL'� X�� \�� �- �'��

�$ �L� NO�- L� ���$ �!"$ L� ��� .  

 /��D� KL'� �- �'�� ��%� ,"O��� �L��$� ��- '�k �J

��$'�O � �	(�� ,�' ,"�$��)  �'�� �	(�� �"��- ?1=�! ,�O

�$ �L� NO�- � �
�$ ,Z��� 5��#! '� U1	7! R��J �  ����

 \) UV$ ,��F U$��� L� ��1@ �J ��� ;F��'� � �	(�� �E�

)�c�7&'�J � �����%�� ���-��-( ;1E�#F ��L� �e�% � ���"J

 �W12$ U$���) �� ���	�! /'�� �J ��� ��) �/'��B �%'�

�O��&(/��
! �  ,��F ,�O) �J��J '� ��13O �- ,���F� UV$

�$ ;$��0$ ��'�@ "�(7O '�@�� ��13O �- ,���F� �� "��- (

 b� �J �"1)' � �'�� ��(7J v�()� '� ,�O��� ;1J��W$ �

?13p! �$ ;u) �' �#WT ,�1& "��- .�J �%�! �J  KL'�

 N1� /�0102! \�� �- �(��) �J � v�()� '� /�0102!

�$ ��' ��.�� ��1$L '� ,'��"1$� �"�O� ���� �"��' UB  ���O

"�(7O �L� 5�(�- ,��J .  

  
�%���2 �F  

�$ ��	��1�  K�"u$ /��D� ��@ /�0102! '� \1002$ ���

 �(T� �- ��Q H"��- �)'�J �' �L� NO�- ���3O ?�Z' �&"��-

F �L� NO�- �"��J ,�E�- ;F��'� ;���"2$ o��k L� x0

�$ �	(�� N���F� � ��1()� \1E�& ���1$ N���F� R��J  ����

 ���1$ "��J ?�Z' � KL'� ���3O �L� NO�- �(T� �E�

 L� ���$ � "��3J �T�J ;J�D ;)� \3$ �"� ��1()� \1E�&

���& �	(�� N���F� . �1Da! ;)� �(	J �"��P /�#E�W$ \1�S3O

F� �J KL'� �V-� �- ��Q H"��- �)'�J ?O �' '��L'� ���

 ��.�� '��L'� �1� ���F� ,�' �J ���-�! �"� ��.�� /�#E�W$

 ���F� ���$'�O /��11 ! ;)� \3$ �- �E�B '� H;)� �"�

"��J /��
($ ?O �J KL'� L� "#J '��L'� �1� � '��L'�.  

 
References  
1. Broom DR, Batterham RL, King JA, Stensel DJ. Influence of resistance and aerobic exercise on hunger, 

circulating levels of acylated ghrelin, and peptide YY in healthy males. Am J Physiol Regul Integr Comp Physiol 
2009; 296(1): R29-R35. 

2. Bianchi G, Rossi V, Muscari A, Magalotti D, Zoli M. Physical activity is negatively associated with the 
metabolic syndrome in the elderly. QJM 2008; 101(9): 713-21. 

3. Broom DR, Stensel DJ, Bishop NC, Burns SF, Miyashita M. Exercise-induced suppression of acylated ghrelin in 
humans. J Appl Physiol 2007; 102(6): 2165-71. 

4. Erdmann J, Tahbaz R, Lippl F, Wagenpfeil S, Schusdziarra V. Plasma ghrelin levels during exercise - effects of 
intensity and duration. Regul Pept 2007; 143(1-3): 127-35. 

5. Stensel D. Exercise, appetite and appetite-regulating hormones: implications for food intake and weight control. 
Ann Nutr Metab 2010; 57(Suppl 2): 36-42. 

6. Cummings DE. Ghrelin and the short- and long-term regulation of appetite and body weight. Physiol Behav 
2006; 89(1): 71-84. 

7. Druce MR, Neary NM, Small CJ, Milton J, Monteiro M, Patterson M, et al. Subcutaneous administration of 
ghrelin stimulates energy intake in healthy lean human volunteers. Int J Obes (Lond) 2006; 30(2): 293-6. 

8. Cummings DE, Purnell JQ, Frayo RS, Schmidova K, Wisse BE, Weigle DS. A preprandial rise in plasma ghrelin 
levels suggests a role in meal initiation in humans. Diabetes 2001; 50(8): 1714-9. 

9. Tschop M, Wawarta R, Riepl RL, Friedrich S, Bidlingmaier M, Landgraf R, et al. Post-prandial decrease of 
circulating human ghrelin levels. J Endocrinol Invest 2001; 24(6): RC19-RC21. 

10. Adachi S, Takiguchi S, Okada K, Yamamoto K, Yamasaki M, Miyata H, et al. Effects of ghrelin administration 
after total gastrectomy: a prospective, randomized, placebo-controlled phase II study. Gastroenterology 2010; 
138(4): 1312-20. 

11. Kraemer RR, Durand RJ, Hollander DB, Tryniecki JL, Hebert EP, Castracane VD. Ghrelin and other 
glucoregulatory hormone responses to eccentric and concentric muscle contractions. Endocrine 2004; 24(1): 93-8. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

29
 ]

 

                             8 / 11

http://hsr.mui.ac.ir/article-1-617-en.html


 

  �#���3 �H� ����,-$ & 

 

;$<) ��=� /�0102! ��.$/ 5�) ?	� / �'�3���) / ����@1392 219 

  

www.mui.ac.ir  

12. Durand RJ, Castracane VD, Hollander DB, Tryniecki JL, Bamman MM, O'Neal S, et al. Hormonal responses 
from concentric and eccentric muscle contractions. Med Sci Sports Exerc 2003; 35(6): 937-43. 

13. Kraemer RR, Durand RJ, Acevedo EO, Johnson LG, Kraemer GR, Hebert EP, et al. Rigorous running increases 
growth hormone and insulin-like growth factor-I without altering ghrelin. Exp Biol Med (Maywood) 2004; 
229(3): 240-6. 

14. Marzullo P, Salvadori A, Brunani A, Verti B, Walker GE, Fanari P, et al. Acylated ghrelin decreases during acute 
exercise in the lean and obese state. Clin Endocrinol (Oxf) 2008; 69(6): 970-1. 

15. Hosoda H, Kojima M, Matsuo H, Kangawa K. Ghrelin and des-acyl ghrelin: two major forms of rat ghrelin 
peptide in gastrointestinal tissue. Biochem Biophys Res Commun 2000; 279(3): 909-13. 

16. Ravussin E, Tschop M, Morales S, Bouchard C, Heiman ML. Plasma ghrelin concentration and energy balance: 
overfeeding and negative energy balance studies in twins. J Clin Endocrinol Metab 2001; 86(9): 4547-51. 

17. Leidy HJ, Gardner JK, Frye BR, Snook ML, Schuchert MK, Richard EL, et al. Circulating ghrelin is sensitive to 
changes in body weight during a diet and exercise program in normal-weight young women. J Clin Endocrinol 
Metab 2004; 89(6): 2659-64. 

18. Kim HJ, Lee S, Kim TW, Kim HH, Jeon TY, Yoon YS, et al. Effects of exercise-induced weight loss on acylated 
and unacylated ghrelin in overweight children. Clin Endocrinol (Oxf) 2008; 68(3): 416-22. 

19. Jones TE, Basilio JL, Brophy PM, McCammon MR, Hickner RC. Long-term exercise training in overweight 
adolescents improves plasma peptide YY and resistin. Obesity (Silver Spring) 2009; 17(6): 1189-95. 

20. Ghanbari-Niaki A. Ghrelin and glucoregulatory hormone responses to a single circuit resistance exercise in male 
college students. Clin Biochem 2006; 39(10): 966-70. 

21. Littman AJ, Vitiello MV, Foster-Schubert K, Ulrich CM, Tworoger SS, Potter JD, et al. Sleep, ghrelin, leptin and 
changes in body weight during a 1-year moderate-intensity physical activity intervention. Int J Obes (Lond) 2007; 
31(3): 466-75. 

22. Akamizu T, Takaya K, Irako T, Hosoda H, Teramukai S, Matsuyama A, et al. Pharmacokinetics, safety, and 
endocrine and appetite effects of ghrelin administration in young healthy subjects. Eur J Endocrinol 2004; 150(4): 
447-55. 

23. Ariyasu H, Takaya K, Tagami T, Ogawa Y, Hosoda K, Akamizu T, et al. Stomach is a major source of 
circulating ghrelin, and feeding state determines plasma ghrelin-like immunoreactivity levels in humans. J Clin 
Endocrinol Metab 2001; 86(10): 4753-8. 

24. Druce MR, Wren AM, Park AJ, Milton JE, Patterson M, Frost G, et al. Ghrelin increases food intake in obese as 
well as lean subjects. Int J Obes (Lond) 2005; 29(9): 1130-6. 

25. Delzenne N, Blundell J, Brouns F, Cunningham K, De GK, Erkner A, et al. Gastrointestinal targets of appetite 
regulation in humans. Obes Rev 2010; 11(3): 234-50. 

26. Karra E, Batterham RL. The role of gut hormones in the regulation of body weight and energy homeostasis. Mol 
Cell Endocrinol 2010; 316(2): 120-8. 

27. Neary MT, Batterham RL. Gut hormones: implications for the treatment of obesity. Pharmacol Ther 2009; 
124(1): 44-56. 

28. Sato T, Fukue Y, Teranishi H, Yoshida Y, Kojima M. Molecular forms of hypothalamic ghrelin and its regulation 
by fasting and 2-deoxy-d-glucose administration. Endocrinology 2005; 146(6): 2510-6. 

29. Shintani M, Ogawa Y, Ebihara K, Aizawa-Abe M, Miyanaga F, Takaya K, et al. Ghrelin, an endogenous growth 
hormone secretagogue, is a novel orexigenic peptide that antagonizes leptin action through the activation of 
hypothalamic neuropeptide Y/Y1 receptor pathway. Diabetes 2001; 50(2): 227-32. 

30. Asakawa A, Inui A, Fujimiya M, Sakamaki R, Shinfuku N, Ueta Y, et al. Stomach regulates energy balance via 
acylated ghrelin and desacyl ghrelin. Gut 2005; 54(1): 18-24. 

31. Yang J, Zhao TJ, Goldstein JL, Brown MS. Inhibition of ghrelin O-acyltransferase (GOAT) by octanoylated 
pentapeptides. Proc Natl Acad Sci U S A 2008; 105(31): 10750-5. 

32. Yoshimoto A, Mori K, Sugawara A, Mukoyama M, Yahata K, Suganami T, et al. Plasma ghrelin and desacyl 
ghrelin concentrations in renal failure. J Am Soc Nephrol 2002; 13(11): 2748-52. 

33. Nagaya N, Kojima M, Uematsu M, Yamagishi M, Hosoda H, Oya H, et al. Hemodynamic and hormonal effects 
of human ghrelin in healthy volunteers. Am J Physiol Regul Integr Comp Physiol 2001; 280(5): R1483-R1487. 

34. Arvat E, Di VL, Broglio F, Papotti M, Muccioli G, Dieguez C, et al. Preliminary evidence that Ghrelin, the 
natural GH secretagogue (GHS)-receptor ligand, strongly stimulates GH secretion in humans. J Endocrinol Invest 
2000; 23(8): 493-5. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

29
 ]

 

                             9 / 11

http://hsr.mui.ac.ir/article-1-617-en.html


����� �#��#$ ���+ ����� & ����� �* </�& ���Z�  
 

 

220 ;$<) ��=� /�0102! ��.$/ 5�) ?	� / �'�3���) / ����@1392  

  

www.mui.ac.ir 

35. Avram AM, Jaffe CA, Symons KV, Barkan AL. Endogenous circulating ghrelin does not mediate growth 
hormone rhythmicity or response to fasting. J Clin Endocrinol Metab 2005; 90(5): 2982-7. 

36. Martins C, Morgan L, Truby H. A review of the effects of exercise on appetite regulation: an obesity perspective. 
Int J Obes (Lond) 2008; 32(9): 1337-47. 

37. Goldstone AP, Thomas EL, Brynes AE, Castroman G, Edwards R, Ghatei MA, et al. Elevated fasting plasma 
ghrelin in prader-willi syndrome adults is not solely explained by their reduced visceral adiposity and insulin 
resistance. J Clin Endocrinol Metab 2004; 89(4): 1718-26. 

38. le Roux CW, Aylwin SJ, Batterham RL, Borg CM, Coyle F, Prasad V, et al. Gut hormone profiles following 
bariatric surgery favor an anorectic state, facilitate weight loss, and improve metabolic parameters. Ann Surg 
2006; 243(1): 108-14. 

39. Cummings DE, Weigle DS, Frayo RS, Breen PA, Ma MK, Dellinger EP, et al. Plasma ghrelin levels after diet-
induced weight loss or gastric bypass surgery. N Engl J Med 2002; 346(21): 1623-30. 

40. Morinigo R, Moize V, Musri M, Lacy AM, Navarro S, Marin JL, et al. Glucagon-like peptide-1, peptide YY, 
hunger, and satiety after gastric bypass surgery in morbidly obese subjects. J Clin Endocrinol Metab 2006; 91(5): 
1735-40. 

41. Holdstock C, Zethelius B, Sundbom M, Karlsson FA, Eden EB. Postprandial changes in gut regulatory peptides 
in gastric bypass patients. Int J Obes (Lond) 2008; 32(11): 1640-6. 

42. Bilski J, Teleglów A, Zahradnik-Bilska J, Dembinski A. Effects of Exercise on Appetite and Food Intake 
Regulation. Medicina Sportiva 2009; 13(2): 82-64. 

43. Burns SF, Broom DR, Miyashita M, Mundy C, Stensel DJ. A single session of treadmill running has no effect on 
plasma total ghrelin concentrations. J Sports Sci 2007; 25(6): 635-42. 

44. Dall R, Kanaley J, Hansen TK, Moller N, Christiansen JS, Hosoda H, et al. Plasma ghrelin levels during exercise 
in healthy subjects and in growth hormone-deficient patients. Eur J Endocrinol 2002; 147(1): 65-70. 

45. Hagobian TA, Sharoff CG, Stephens BR, Wade GN, Silva JE, Chipkin SR, et al. Effects of exercise on energy-
regulating hormones and appetite in men and women. Am J Physiol Regul Integr Comp Physiol 2009; 296(2): 
R233-R242. 

46. Hickey MS, Houmard JA, Considine RV, Tyndall GL, Midgette JB, Gavigan KE, et al. Gender-dependent effects 
of exercise training on serum leptin levels in humans. Am J Physiol 1997; 272(4 Pt 1): E562-E566. 

47. Ballard TP, Melby CL, Camus H, Cianciulli M, Pitts J, Schmidt S, et al. Effect of resistance exercise, with or 
without carbohydrate supplementation, on plasma ghrelin concentrations and postexercise hunger and food 
intake. Metabolism 2009; 58(8): 1191-9. 

48. Santosa S, Demonty I, Lichtenstein AH, Cianflone K, Jones PJ. An investigation of hormone and lipid 
associations after weight loss in women. J Am Coll Nutr 2007; 26(3): 250-8. 

49. Szentirmai E, Kapas L, Sun Y, Smith RG, Krueger JM. Spontaneous sleep and homeostatic sleep regulation in 
ghrelin knockout mice. Am J Physiol Regul Integr Comp Physiol 2007; 293(1): R510-R517. 

50. Taheri S, Lin L, Austin D, Young T, Mignot E. Short sleep duration is associated with reduced leptin, elevated 
ghrelin, and increased body mass index. PLoS Med 2004; 1(3): e62. 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

29
 ]

 

                            10 / 11

http://hsr.mui.ac.ir/article-1-617-en.html


 

  �#���3 �H� ����,-$ & 

 

 
1- Assistant Professor, Department of Community Nutrition, School of Nutrition and Food Science, Isfahan University of Medical Science, 
Isfahan, Iran  
2- PhD Candidate, Student Research Committee, Department of Nutrition, School of Nutrition and Food Science, Isfahan University of Medical 
Science, Isfahan, Iran (Corresponding Author) Email: hariri.mitra@yahoo.com 
3- PhD Candidate, Student Research Committee, Department of Nutrition, School of Nutrition and Food Science, Isfahan University of Medical 
Science, Isfahan, Iran 
4- BSc Student, Student Research Committee, Department of Nutrition, School of Nutrition and Food Science, Isfahan University of Medical 
Science, Isfahan, Iran 
 

;$<) ��=� /�0102! ��.$/ 5�) ?	� / �'�3���) / ����@1392 221 

  

www.mui.ac.ir  

The Effect of Exercise on Appetite and Serum Ghrelin: Implications 
for Weight Control 

 
Reza Ghiasvand¹, Mitra Hariri ², Fahimeh Haghighatdoost 3, Leila Darvishi 4 

 

Abstract 
Ghrelin, the only known appetite stimulating hormone in humans, may be one factor involved in increased 
appetite, cravings and food intake following weight loss. Innovative strategies for suppressing ghrelin and 
decreasing appetite during weight loss maintenance are needed. Knowledge about the relationship 
between exercise and appetite is important both for athletes wishing to optimize performance and for those 
interested in maintaining a healthy body weight. The purpose of the current review was to describe the 
current status of evidence about ghrelin and lifestyle factors and to discuss implications for obesity 
treatment. This study was a narrative review in which papers of clinical trial designs were selected using 
data bases and scientific search engines such as PubMed and Elsevier with the keywords ghrelin, appetite, 
exercise, weight, and obesity. All the papers were published from 2000 to 2012. Evidence suggested that 
chronic exercise training typically causes a partial compensation in energy intake perhaps due to changes 
in appetite regulating hormones. Many studies have demonstrated that acute exercise transiently suppresse 
appetite and this has been termed ‘exercise induced anorexia’. From a practical standpoint athletes should 
not feel concerned that exercise will cause overeating as there is limited evidence to support this. For 
desiring weight loss there may be some merit in performing exercise in the postprandial period as a means 
of enhancing the satiating effect of a meal. Chronic exercise training typically causes a partial 
compensation in energy intake perhaps due to changes in ghrelin hormone. Additional evidence is 
required to confirm the effectiveness of this strategy. 
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