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

�%
��� &��
' :()/�/�+

,��-. &��
' :��/�(/�+

����� ���� �	� 
� �
� ���
��� ��� ��� �
����(IGF-I) � ������ ������� �� ��� � � 
 �� �! ����"�#��� �����

������ �	
 ���
*� ���
��� ���
� ������ ���� � ��
����� ���� � ������ �
� ! � ��"#$ %
��� �

�����

���	�:&���'�(��)  ������ *��+,�	 ��-���.

 �' &/
 . &��1�
 �'  '
�2
�� 3-�� &���'4 
5' � �65 7�
82
  ���9 5 6


 ��: '�
 �;�""� ����+ �-�3/ �� ���) ���
5�.<�
 $#-=� >�5�'8��;�) �-?�")�
 �' ���� �6
 + �65 ��� @���+ 5

���A"+ 7B
�� C�D�
 �"���
. ,� 4 
 *�	 .

 ��) �)� � -��2 E-.�/ 5 *�-F	 )IGF-I(6
 �#�: '�
 � *�
�"-.I. *�
 �'

J�BK+*�-F	 L��+�
 5 IGF-I �'�-���' �
�����  4 
 � ��� ;' + ����
 �� )BMI ( ���E	�/ '
�2
 5��'�M �N	�O�.

��
��:'� � �N	�O� *�
 P �5� �� �NOB� ��I�)&QI 5 �/ 5' 4 
 �-���' ����� )�R 5 '�� �S �"/ *�T
��� �� �6 

��/VWX�/  (

��'�M Y�� .<��) �I�) ;5�M 7) 5 <�9   E	�/ '�2)�Z 5 '�� �R �"/ *�T
��� �� �6 [�/VWX�/ (' � .

\ O/�-)�
 ���/3! �"� )FPG (�6
��.�
 8� #M ]5� 6
 ;'�D-/
 �� HbA1c ]5� 6 
  ;'�D -/ 
  � �HPLC E-.�/ Hb 

gold Analyzer�-F	 � �*IPIGF�IGFBP-3*�	 .

 5 ��  ]5� "��
 E�8
^ �/
 ;6
�

�) ���M�
 . � �6^ 6
t _5'8� 

*�T
��� �.��B� &�:��'�M ;'�D-/
 �I�) 5 '� � ;5�M 5' *�� ��� ��I .`O/ �
�� ����^ �' � �
' �"N�R[/RP<  �	��
' 5'

�) �-2�M �A
 �'.

�������:�-���' �
����� �'  4 
 �5�M 5 ;�I�) �A
 6
 ��� ;' + ����
 )BMI ( a3-?
 */ 5&)
�
 ' :5 ��
' �"N� .

 �*�-F	 ���/ `O/ *�T
���IGF-I �FPG 5 HbA1c' � �I�) '
�2
 6
 �+��� ��
' �"N� � O� �
����� �' )R[/RP< .( *�"b�I

�I�) 5 '� � ;5�M 5' �I �'��-F	 ���/ &A#� *�T
���*���! ��
' �"N� � O� �
'�� �' *' � ��
6 6
 �+ .)R[/RP< .( *��

*�T
��� &A#� IGF-I �� IGFBP-3� *�	 .

 �� *�-F	 �IGF-I ��  �� ��� ;' + ����
 5 */FPG �Ac3� ��
' �"N� �T-.��I 

��'�M)R[/RP< .(

���������:�N	�O� *�
 ��I �-2�� �� �: + ��'�� '��"Q�! �
 -� ���)  5 *�-F	 �� IGF-I  5 ��� @���+ 5 �65 E�A"+ �'

I�' *�"b�'���
 �	 ��-� ��3-?
 -=� �d ># �-���' �
����� �'�e ;' � �f ��� ;' + ����
 �8� #M �*�	 .

 �� �� � 5 */ 5

�+�
��
�
' L.

 �����������:�5' 4 
 &���' ���� ;' + ����
  �*�-F	GF-I, IGFBP-3  �HbA1c 

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

���!" #$���%�� 
��& ������� ����� 	
�� 
������ 

��'��(� ����� 	
�� 
������ �)*�+
��,  � ��� '��� �!" ������� ��� 

*/0
10 :��	
 � �
���������� ��������� ������� �������  �!"!#
 $��� �$��%
 �&'$( )�	* ����+�� �$��%
 :��,���-�.-��

 �	/���-�0&1� 23( 45"+�� :zarghami@tbzmed.ac.ir

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


���
2�3 
 /�
4�5 :/6��� /��6 786 �9�
:� 
 ;
<'�� =� >?0 @�	?90� �<� ��� �?AB
%... ���

 ���	�

�-)
��� ��: 5 ;��$ <gN� ,� &���' ;�""� ����+ 5 

&�3/5 ;' � �^ 4 �) QI � O�;�"I' �
� X�c �' �


 7�
82
���)��. �-���' '
�2
 �' *�"b�I 7�
82
 5 ���9

� 6
 �65 �-�3/ <=� ��: '�
 �"-.I. �T�' a�h 6


i�/�/
 ���9 7�
82
 @: �  �� 3-�
������  � 9 ���I

 4 
 &���'� ��� � ����F�	 j�' �� �.
�+��FI���� ��I

�
5�� k5�$ 5  ��h�/��' )]���[ .M
 �9 � 65��
 �� �+

 �l 	 �8�2 +�! ��
 &/
 ;�
�� ���� m=Q��
 ���9 8
l +�!

� ������ *�
�5
/ ���.� �: + '� � *�-F	 >Q� �O

���)�� . &DM �
 + �� �-2�� Y��

 ��I �/��� �� �: + ��

 ,� �
 "N� nB2 �� &/
 �^ 6
 �+ (�/5 *�-F	 7B


.� �� 
�9 '��M �
�� �A
 �� ���9 �� � �� I��� 6
 �

��I���56�/*���5�
^5� 
  &K+ 
���f�+�� �
�� �I']�[.

 �	 d#� �65 �� �
 �� I *�-F	�Z � -	
' #�� 5�Zo ��/
 

�"��^� �
�
' �� -��/ ���Q� p�!��� ���-?�/ ,�*��I;' � 

�' ��'� ? 
q� E�A"+ ��"� �� &	�?' ��� �65 X�-"�5 

]V[ .��	 + + <��� � O� *�-F	 `)�+ 5  ���9 �
8�� �� ��:

'�
' L��+�
 ���9 &2�� ;6
�

 5 ��� . *�
 ����/3! `O/

 ��M�
 : �' 5 ��.

 �' � �� I ��BMI E�B-.� L��+�


'�
'][[ . *�	 .

r$�� �l �.� 
5� 7�
82
 0B �' 

] ���
�Ks ��IE	�/�� �-���' 5 ' ). �� *�-F	 J��8+ 

] ���
�Ks ��I &�/�.c �-���'  ;�
��M��I �"�	 .

 

�� �-�� 
��� 7I�� 
� � ? *�	 .

 ��
 �"��I']Z[ .

*�	 .

 ��) �)� � -��24 
 ,� )IGF-I(�+5�!� �� �"�

 �	 d	 � �65Z/o 5 � -	
' #�� oR�"��^ ��/
 �� �)��. 6


���/
  "��^ �	
 + �A
��� *�	 .

5�!  �
8�� ��VS %

'�
' &I��). � �� IGH2 F�I uQ"� 6
  ��	 + @�/ 8�

IGF-I�� ��� �'  5 ''�MIGF-I �)� @�.� X��$
 GH 
� 

�� &h�/5�"�]o[ . 
� �)� � �� I `)�+ 8�
 *�-F	

�I' �� 7�
82
 . X�c *�
 ��IGF-I  7I�� @�/ �.� 
5�

 *�-F	 �l��''�M]S[ . �'
' �
�� �� �I �-2�� *�
 �9�M


���A"+ v 	 �' *�-F	�)� � �� I P �)� � -��2 *�	 .



�� ;
��I ,� 4 
�)����� ��Q
 �T�' ��N	�O� ��
I'" �

�

5
�2 ��mRNA IGF-I �� �

�"D/ M &2�� �' 

 �� �
 �Ac3� <��� � O� �
' � ;'�� &2���' �)� � �� I

 �
8�� 7�
82
mRNA' � ;
��I *�-F	 ]��PW[ .

 E-.�/GH /IGF-I ��"� �' �*�-F	  E�A"+ �' 
� ���� 7B


-?�/�""� �� C�D�
 ��� �� .*�
 E�A"+ �9�M
 E-.�/ 5'

�
 �� I�  �N	�O� &K+ >#-=� <�
 $ �#�/5� '�
' �
�� 

EI�� ��
 E��� � "��+ E-.�/ 5' *�
 *�� �d�l 	 �8�2 7"�

&/
 ;�
��]V[ . 7�
��! �' 5 &���' ��3-?
 ���9

 &	�?' 8�
 �d�-
l 5 �
 �� I;��$�
�
' . �' X3-?
 

 `)�+	-F�� �� &/
 <�
 $ *�
 6
 �d� *� `O/ �' �

 +

 �' X3-?
 �65��;�
��M�I�)�� '�d#�$ �' mB
 �� 5  . 6


 �T�' a�hIGF-I� �*�	 .

 <d�/ �' � gc <�	' /

�� 8�
 �"�
�2 *�
 �' �)� � �� I �-)
' �-	�?' �

 +

�)��]��P�R[ . �N	�O� *�
 �' 
q	�'� �P �#�#K+ ��I�)

5� �� �NOB��
 �
 ] �2'��+ ���M��'�M �N/ �+ L��+�


*�� 5 *�-F	 ���/ \ O/ IGF-I �' 5' 4 
 �-���' �
�����

��� ��� ;' + ����
 �� '
�2
 5 '��M �
�� �/��� '� � E	�/.

��
��

 &QI5 �/     &���' �� 3-�� �����4 
� ) �R    5 '�� �S �6 

   �"w/ *�T
��� ����/��±��/VW X�w/ (     ;�w""� �wN:
��  �w�

  ,�"�#�      �"�w/ ��-w/����� '�� 7=� &���'     Y w#$ ;�TQw

' 

�d)8! 8���+     �
��'�M x�=-

 �2'��+ � h ��.  �I�) '
�2


 <��) 8�
VZ   '�2   E	�/)�Z    5 '�� �R �6      �"w/ *�T
�w�� �� 

WW/o±[�/VWX�/ ( �w
' �.   ��w��� m�=Qw+�   y�w/
 �w� 

���N���I   X�/ �WWoADA ' �  .        6
 ;'�D-w/
 �w� '
�w2
 �65


�+   �d/ �56 ) ���	^ &?�/ (   &�' ��[/R     ;6
�w

 Y�M w#�� 

M �) ��� .      6
 ;'�D-/
 �� '
�2
 �� ��
 
 z"/��    ;�w) @�
 

     <�
�c �� ��
 �' �5��/R          �5' 5 7wD� �5�w� � �-� �-
�/ 

    
 ;'�D-w/
 �w� 8�
 ���  �w9��! �w-� 6 �
 *�w�N+ �w)  .BMI 6
 

    �65 E�.B+ J��h )Y�M #�� (     �w� �5q�� �� )   (w��� �w-� (

�K� �) ��/.          ��w� �w� �w� '
�2
 *�
 6
S    �w	
 ��   &$�w/ 

 ��ww
' � �-ww)�
cc�R �ww) �ww-2�M ��ww��5 � ww? �ww
 �
 .

;6
�

���M �-)�
 � ? 8� #M �
8�� (FBS) ]5� J��h 6
 

  ���8
^ 6
��.�
 8� #M)      ��
��+ ����) &.�6 &��) &��

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


����� ����	 
 ��
�� ���� . �
������ ��
� ��)  ��
���(��!

�
��
 (  &w2�M Y��

 .  ]5�     �w� �2
�M +�w�5��    ��w� ��
��w�

(HPLC)  8�
 �w�         �w#�6 d�#M *�� w#M �I ��w�M ;6
�w

 �


(HbA1c) E-.�/ 6
 ;'�D-/
 �� Hb gold Analyzer ) Gold 

reagent Kit  &��w) 6
 Drew  � ��-.w#T

 �Part No 014-

080(      '
�2
 5 �-���' �
����� �' E	�w/       �
�w� ;'�D-w/
 '� w� 

&ww2�M.wwO� � �wws3?   6
 ;'�D-ww/
 ]5� *ww�
 y�ww/
 

   � �
 � X'��+ �2
�M +��5��       ;
��I *���! ��Q2 �' ��� <���+ �

 �6�ww/
�: &ww�: �
�ww�'
�M � Qww-.) �ww� *�� ww#M �I

  �#�6 d�#M     ' w� ;�) 8�	 �I Y�+ � ?.       ��w�M ;6
�w

 �
�w� 

   �#�6 d�#M *�� #M �I�R      Y�w+ � ? �-�	5�d�� EDTA  �
' 

            jFw/ 5 �2��
 ;�""� 8�	 �I X #K� �-�	 �#�� ,� �5� ��

    �� #M �I ��I � �.�
�2 �� 
 xq:   ;�) ��5^ (�: * �� 

       �
 �w"��6 '
 w� aqc     �� w
 _ w� X wh �'V�[  �-� 
�w
 

�) ;�

 ?.

   ���/ `O/  *�-F	  ��   
8�	
 ]5�  �-���� 5 �b�5�
�/ 4 
 6


) &��ww) &ww��IBL*ww!
l �(�ww� �
�.ww

 *�ww-F	 6
 ;'�D-ww/
 

 � @���+ 
  �    '�
�
�-w/
 �
 "$  5       �s��w-?
 �'�w� �w-
^ 5'

   *�-F	 ��  �) ���M ;6
�

.  @���    7�"w/ �5�' �
���{+

  �"/ �5�� 5   *�-F	 ���M ;6
�

 &�: 7  @w�+�+ �� �/[ %5

S/o %' �.      *�w-F	 X�w��
 ��'�wB� �
�w� �� &/
 ��| �� Y6� 

         �w��� �Q���6^ �I �' 5 &.�
 y�-/' �' �s�? '�
�
�-/


  �"�
'�N��h         ��'�wB� 8�
 5 ''�M *��N+ *�-F	  �wN��h    �w� �^ 

   &/
 �5�D-� */ @.c.  �2 ���/ &A#�    �w)� � -�  ��w)

        ��/
 ]5� �� _
�=-/
 6
 j! ,� 4 
 *�	 .

P   �w� <w
�+
 

     
8�	
 ]5� 6
 ;'�D-/
)    &��w) &��Biosource   ,w�}#� �  (

       5 7�"/ �5�' �
���{+ @��� ���    @�+�+ �� 7�"/ �5�

�/Z % 5W/W % �ww) ��ww�M ;6
�ww

.  `Oww/ ��ww�M ;6
�ww



���/IGFBP-3 ;'�D-/
 ��  6
  ; �w)   5' ���M��wd� �w� 
8w�	
 

^ �� �s��-?
 �'�� �-
 �����+ <�� �� ��� )High Affinity

 (       >w#-=� v + �!
 5' �
��)     &��w) &w��Biosource  � 

,�}#� (

  &w2�M Y��.        5 7�"w/ �5�' �
�w��{+ @��w�

     @�+�+ �� 7�"/ �5��[Z/R %  5W/� % ' � .'� � �'IGF-

I   5 IGFBP-3      '�
�
�-w/
 � "��w+ 8�
  �wN��h   ;�Qw
 *�w�N+ 

    �' 5 &/
     �"�
' ���� �Q���6^ �I�N��h     5 ''�M *��N+ ��
^ 

   ��'�B� 8�
�N��h         &w/
 �5�wD-� *w/ @.c �� �^ .  �
�w�

      ���w/ `Ow/ 7�"/   *�	 .w

     "��
 E�8w
^ ]5� 6
  �w/


  �'�� �-
^ <��)   �� ��I   �����+ <��  ���   �s��-?
 5) E�8
^

   5 �M5}"�   ;�) &��f (         m?�w) 5 �5�wD-� �c
 w
  �
�
'

     -w/
 �� 5 �! + �!
     *�+ w�� E-.w�/ 6
 ;'�DP    *�'5 -!�-w/
  )

 &��) &��Monobind��d���^ (�) ;'�D-/
.@��� 

 C
�D�#
 =�%��E?�� F
GH1�I��6 J?86 @�A�	  KIGF-I KIGFBP-3K @�	?90�  KFPGKHbA1c 
BMI� ���
��� �� � IA�
) �
�E

��?� (L	
6 ���%� 
) �3
� �
�E(

 �
�� ����) !=n(  �������$)%&=n( ��'��

��/VW ± ��/�� [�/VW ± WW/o  ())*�)(†

�[/�±��/�� W�/�±SR/�W BMI (Kg/m2)†

RS/�RV ± Z�/o �Z/WS ± RZ/��  �+� 
��(cm)†

�[/�W ± oR/�� ��/�� ± �R/S  (��,-(pg/ml) **

[R/�V[ ± SR/�R� SR/�SS ± V[/S� IGF-I (ng/ml)**

��/�oW[ ± R[/��SR [�/�Vo� ± oR/�RSS IGFBP-3 (ng/ml) †

Z�/o ± RW/� Z�/V ± ��/� HbA1c) �.
�(**

�V/�V ± [Z/W oZ/V ± SS/�  (�-�/��(µµµµIU/ml)**

W[/�VZ ± SR/oV oV/WS ± �R/��  ��$�� ��0 �12(mg/dl)**

* ��'�B� ± � *�T
��� �T
�Q
± ��"-.I ���N� a
�K

  † ��'�B� �'� � ;5�M 5 �I�) ;5�M ���� �.��B� �'P�"N� ����^ �A
 6
 ' ' �
 �


)��/�P>( �** ��'�B� �'� � ;5�M 5 �I�) ;5�M ���� �.��B� �'P�"N� ����^ �A
 6
  ' � �
')��/�P<(.

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


���
2�3 
 /�
4�5 :/6��� /��6 786 �9�
:� 
 ;
<'�� =� >?0 @�	?90� �<� ��� �?AB
%... �!)

 C
�D(#I��6 M6?A� J?86 �9�
:� @�A�	  KIGF-I   K  IGFBP-3K @�	?90�  KFPGKHbA1c K BMI�
0N 
 ����� �� @6 
 

IA�
��) ��?�(L	
6 
 ) �3
�(

 �������$��� ��
��

 �6)�R=n('��)�Z=n( �6)�S=n('��)�R=n(

 ())*�)(Z/W±SR/�Z†�R±V�/V[�[/��±o�/[�†VR/��±�[/[�

BMI (Kg/m2)��/V±W�/�W†V�/�±[R/�WWV/�±WS/��†ZZ/�±oV/�R

 �+� 
��(cm)VR/��±�/WW†�R/��±W�/W[�Z/o±VV/�RV†��/S±o[/�R�

IGF-I (ng/ml) �Z/SZ±�S/�SS†VR/oV±[R/�WR�o/��[±RV/�Zo†W�/S[±W[/��o

IGFBP-3  (ng/ml)�S/��R�±[Z/�VVo†SS/oRV±�[/�[V�[Z/��oR±��/�WS�†�o/�RWo±Z[/�Z�Z

HbA1c) �.
�(�Z/�±Z�/V†[R/�±Zo/V�V/�±Zo/o†��/�±[[/o

 (��,-(pg/ml) Z/S±Wo/��**SZ/V±�/Zo�/�[±V�/�[**ZW/S±ZS/��

 ��$�� ��0 �12(mg/dl)S/��±oV/Wo†WR/�R±Z/�R��Z/[R±SW/��V†V[/W�±SR/�[o

 (�-�/��(µµµµIU/ml)W/�±Zo/V†W�/�±[[V/W±�S/�[†o�/W±�W/��

* ��'�B� ±� *�T
��� �T
�Q
 ± ��"-.I ���N� a
�K

  † ���� �.��B� �'��
6 5 �
'�� ��'�B� �P �A
 6
 �"N� ����^ ' �
 �
')��/�P>( �**

 ���� �.��B� �'��
6 5 �
'�� ��'�B� �P�"N� ����^ �A
 6
  ' � �
')��/�P≤(.

          @w�+�+ �� 7�"/ �5�� 5 7�"/ �5�' �
���{+S %  5S %

' �.    � �6^ 6
 t          �w�� ��wI *�T
��� �.��B� &�:  _5'8� 

 �ww�'�M ;'�D-ww/
 �I�ww) 5 '� ww� ;5�wwM 5' *�ww� . @�
�ww�

 -.w��I �T( r )      � w/��! �T-.w��I 8�	�w
^ 6
 ;'�D-w/
 �w� 

 ��^ &/�� .         �
8w�� �w� ���w�^ a3-w?
R[/Rp<    �w	��
' 5' 

     �) �-2�M �A
 �' �
' �"N� .     �� s �� z��-
 Y��+  a
�wK



  ���N�± *�T
���   ��'�M ]�
8M  .   ���w�^ ��w/�K� ;'
'   ��wI

       ;���) �=.
 6
 ;'�D-/
 �� <s�c[/��        ���w�^ �
8w2
 Y�w
  

SPSS�+ �) <�#K+ 5 ��8.

�������

 ���/ \ O/ 5 �
����� ,�2
�M �' ���=Q�

m?�)��I 5 ����� ;5�M 5' �' ;�) ���M ;6
�

 �I�)

 X5�: �'�;�) �.��B� 
�
 .���I&/
��! �� �
 M� �.��B� 

 5 */BMI ��
' �"N� a3-?
 �I�) 5 '� � ;5�M 5' �' 

��
 ��Q
�I' . ��� X h &���' �� 3-�
 6
W[P� ;��)

 *�T
���Z/oR;�� (' � ��{-�  .�R6
 �D
  �-���' '
�2
  �
��

 ��Q
 ? �"� X�-"�-� 6
D �*��� V �D
 
 <�
 D	 / 6
�5 ;

5�R�D
 ;'�D-/
 5�
' 5' �I �
 ���
'��5 �V�D
 4 
 p�I

5�
'���
 a��� ��
'�� . �A
 6
<�
 $�O�K� � '
�N+ Z

 5 �
����� 6
 �D
V�M 6
 �D
 �
' � ���T�/ �I�) ;5.

���/ n/ -� \ O/ �.��B�*�-F	  �IGF-I �IGFBP-3 �

 ���/3! �-)�
 8� #M �*�	 .

HbA1c 5 BMI 5 �
'�� �' 

�' ��
6� X5�: �' E	�/ 5 �-��;�) ;'
' ��Q
 
�
 . z��-
 6


 �� ��'�M m=Q� ;��^ &/�� *�-F	 &A#� *�T
��� 5

IGF-I  �"N� 3��� � O� �
����� �' '
�2
 6
 �+��� ��
'

 ;5�M' � �I�))R[/RP <.( &A#� *�T
���FPG� `O/

HbA1c *�	 .

 5 �' 8�
 6
 �+��� ��
' �"N� � O� �
�����

' � �I�) '
�2
)R[/RP<(.��
 Y�+ &A#� *�T
��� *�� 

IGFBP-3 ��
' �"N� �5�D+ �I�) 5 '� � '
�2
 �' 

�Q
 ;�I�Q�)R[/RP>( . &A#� *�T
���*�-F	 Y�+�'  �
'�� 

)ZW/S±ZS/��( ��
6 6
 �-�� ��
' �"N� 3��� � O� )

o�/�[±V�/�[ (' �)R[/RP<.( ��
 Y�+ &A#� *�T
���I

IGF-�
'�� �' )W�/S[±W[/��o(&A#� *�T
��� ��    Y�+ 

IGF-I  ��
6 �')�o/��[±RV/�oZ( ��
' �"N� �5�D+

 '
�
 ��Q
)R[/RP> .(B-.� �T-.��I 8�
 ��
' �"N� E�

����� '
�2
 �' *�	 .

 5 *�-F	 ��'�B� *��)VW/R=r ( ;�I�Q�

�))  <d)�( '
�2
 �' �T-.��I *�
 �� E	�/ y dN� 

)�R[/RP=r( 5 �"N�' � �
')R[/RP< .( *�� �T-.��I

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


����� ����	 
 ��
�� ���� . �
������ ��
� ��)  ��
���(�!�

&A#� ��I IGF-I 5 y dN� �
����� �' *�-F	)R�Z/RP

=r (5�I�) '
�2
 �' )�RZ/R=r ( � E�B-.�')  <d)�( �	5 

 �Q
 ;�I�Q� ;5�M 5' �I �' ��
' �"N� �5�D+)R[/R

P>.(

 O2��#/E�PB��.@�A�	 O�
:� �� @�	?90�  �3
� 
 ��?� �
�E �� 

 O2�(#/E�PB��. @�A�	  O�
:� �� IGF-1 �3
� 
 ��?� �
�E ��

-.��I <��B� �' *�-F	 n/ -� ��'�B� �M�"�
�! 5 �TBMI

 <d) �' E	�/ 5 �-���' '
�2
 �'�&/
 ;�) ;'
' ��Q
  .

 E�B-.� L��+�
 ,� ;�I�Q� ;5�M 5' �I �' �
' �"N� 5

' � �-Q�� �-���' '
�2
 �' �M�"�
�! �	5 ��'�M . *��

&A#� Y�+ ��IIGF-I  '
�2
�-���'��3IGFBP- �T-.��I

E�B-.���
' �"N� ' :5 &)
' ) R[/RP<5 S/R=r(

0.0 10.0 20.0 30.0 40.0

leptin (pg/ml)

100

200

300

400

500

IG
FI

 (n
g/

m
l)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

0.0 10.0 20.0 30.0 40.0

leptin (pg/ml)

100

200

300

400

500

IG
f I

 (n
g/

m
l)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�3
�                              ��?�

 �"061 �"061

r= ���/�

P> ��/�

r= ���/�

P> ��/�

0.0 10.0 20.0 30.0 40.0

leptin (pg/ml)

0.0

10.0

20.0

30.0

In
su

lin
 (p

IU
/m

l)

�

�

�
�

�

�

�

��

�

�
� �

�

�

�

�

�

� ��

�

�

�

�

�

�

��

�

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

0.0 10.0 20.0 30.0 40.0

leptin (pg/ml)

0.0

10.0

20.0

30.0

In
su

lin
 (u

IU
/m

l)

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

r= ���/�

P= ���/�

r= ���/�

P= ���/�

 �"061 �"061

�"
1�

3
+�

�"
1�

3
+�

�3
���?�

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


���
2�3 
 /�
4�5 :/6��� /��6 786 �9�
:� 
 ;
<'�� =� >?0 @�	?90� �<� ��� �?AB
%... �!(

) <d)V( . &A#� *��IIGF- 5  `O/HbA1c '
�2
 �'

5 �Q
 ;�I�Q� ��
' �"N� �T-.��I �����	 '
�2
 �' �

 �T-.��I *�
 �I�) )�W/RP= r(i3���' � �
' �"N� 

)R[/RP <.( *�� BMI 5 FPG E�B-.� �T-.��I 

�"N��) ;�I�Q� ����� '
�2
 �' ��
') R[/(P<) <d)[ .(

&A#� �
���{+ *��IGF-I */ 5 �
�M�Q &�/ �� 

 y dN� �T-.��I 5' �I �';�I�Q� ;5�M �) )R[/RP>.(

345

-
  z�� �*�-F	 Y�+ &A#� *�T
��� �� '
' ��Q
 �N	�O� *�
 

IGF-I  �*�	 .

 �HbA1c �' ��/3! ��-)�
 8� #M 5 

-���' �
������� 5' 4 
 � ��
' �"N� � h '
�2
 6
 �+���

E	�/� s �' ' � +��"1-/
 �� �I��{-� *�
 �
���{+ ���

 �' ��� ;' + ����
 5 j": �� ��) ;8�	���
 y�/
 �� *�-F	

;5�M 5' �I��Ac3� <��� �5�D+ �
'�� 5 ��
6 *�� �


 O2��#/E�PB��.@�A�	 O�
:� �� BMI  
 ��?� �
�E ��  �3
�

 O2�+#/E�PB��. IGF-1 O�
:� �� IGFBP-3 �3
� 
 ��?� �
�E �� 

2000 4000 6000

IGFBP-3(ng/ml)

100

200

300

400

500

IG
F-

I (
ng

/m
l)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

2000 4000 6000

IGFBP-3 (ng/ml)

100

200

300

400

500

IG
F-

I (
ng

/m
l)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�3
���?�

r= ���/�

P= ���/�

r= ���/�

P= ���/�

0.0 10.0 20.0 30.0 40.0

leptin(pg/ml)

24.00

28.00

32.00

36.00

bm
i

�

�

�

�

�

�

�

��

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�
� �

�

�

�

�

�

�

0.0 10.0 20.0 30.0 40.0

leptin(pg/ml)

24.00

28.00

32.00

36.00

bm
i

�

�

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

r= ���/�

P= ���/�

r= ���/�

P> ��/�

 �"061
 �"061

)
(k

g/
m

2
B

M
I

B
M

I

�3
���?�

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


����� ����	 
 ��
�� ���� . �
������ ��
� ��)  ��
���(�!�

 O2��#/E�PB��.IGF-1 O�
:� �� HbA1c�3
� 
 ��?� �
�E �� 

      �w
'
�
 ��Qw
 EI �� &�.
 .         �w� E�'�w� ;�I�Qw� �w�  ,w�

&wwA#� *�ww� y wwdN� �T-.ww��I ��wwI IGF-I �' *�ww-F	5

    4 
 �-���' �
������  L��+�
 ,� 5     '
�w2
 �' E�B-.w�  E	�w/

'�
' ' :5 L��+�
 *�
 �d�+� s �' �w�  &wA#� *�w�  ��wI

IGF-I 53IGFBP-' � &�1� ;5�M 5' �I �' .  �
��w��� �'

   4 
 �-���'��         '
�w2
 6
 �+��w� *�	 .

 &A#�  E	�w/    5 ' w� 

  &ww�1� L�ww�+�
  5 *�ww-F	 ��'�wwB� *�ww�  '
�ww2
 �' *�	 .ww



   �) ;�I�Q������ 5 ' w� y dN� L��+�
 *�
 X���
 '
�2
 �' .

*�"b�I &A#� *�� IIGF- 5  `O/ HbA1c  ��w��� '
�2
 �'

          �T-.w��I *�
 �I�) '
�2
 �' �	5 �Q
 ;�I�Q� �T-.��I

ww:5 &ww)
' '. *�ww�BMI 5 FPG  E�B-.ww� �T-.ww��I 

�"N� �) ;�I�Q� ����� '
�2
 �' ��
'�  wT�' a�wh 6
 �  *�w�

&wwA#� �
�ww��{+IGF-I*ww/ 5 7�
�wwM ,ww�  �T-.ww��I 

;5�M 5' �I �' y dN��) ;�I�Q� .

�� ��N	�O�2
 �' �� &/
 @#O� *�
 �T
�Q
 �#� �-���' '


 *�	 .

 &�5�B� �� *�-F	 &A#� �-2�� 7�
82
 ��'�B� k�9

 �)�� �� L��+�
 �']�[P��[ . �� '
' ��Q
 8�
 �� z��-


'�B��L��+�
 �' *�-F	 �)�� �� *�	 .

 �� � .�� �
 �N	�O�

 n/ +Attia N�5� �� �
��d�I 5*�-F	 �
8��  '
�2
 �' 

 4 
 �-���'�*!
l �'  ��Q
 &2�M �� s '
' `O/ �� 

 �� *�-F	m?�)��I �d�"�#� BMI 5 ��� ���9 �s�' �

*�	 .

 `O/ �)�� �� n�+�� ]�R[. �� J�O"� 8�
 �� z��-


�-2�� *�
&/
  .#���/ &A �' *�-F	 �3-�� ���' � �� 

T1DM) X�-"� �5��@/�"�  (�)�� �� *���!. ��
 *�
 


�B� �' 7I�� &#$ �� &/
 *d�� 7�
82
 �� *�	 .

 �

)�� 8�	 F�	�. �' �� &/
 ;�) ]�
8M &K+ �-���' '
�2


X�-"�� X��-c
 8�
 *�
 �� ' ) �� ;��' *�-F	 �
8�� 7�
82
 

 '�
'�"�	 .

�F�I �d��K+ �f
 &#$ ��� ����' 6
 �)�
 

 �)��]�Z[ . �� *�-F	 &A#� �� '�
' X��-c
�O? <�
 $

�5�B� Y��"/ �' �� ��5�$ ��#�& �� ;��' *�	 .

 �� 

 �: + �� �'5�c �+ �#�.� *�
 �� �)�� �-)
' L��+�
 ' )

 �O�
� ��BMI 5 GDR���: + <��� &/
 . �
'�� �' ��
 

 
 �-���' 4��� ;��' ��+��� *�-F	 �
8�� ' ). �+���$ �� 

'�
' y dN� L��+�
 *�	 .

 �� &�/�.c �
8�� �� *�-F	

]�o ��S[. ���

 '
�N+B�� ��#$ ���'  ;�) v�9 ;���

-���' �
����� �' *�-F	 ���/ &A#�� 4 
 � 5 '�
' ' :5 

�-c 4 
 &���' �� �O�
� �' �� �+�N	�O� � ���/ `O/ 5 

IPIGF 5 IGFBP-2�M Y��

 *�-F	 5 �� ��Q
 ���"I'�� 

 *�� ��
' �"N� �5�D+ �
 Tb�IIPIGF '
�2
 �' 5 �-���'

 '
�2
E	�/'�
�
 ' :5 ��+� s �' z��-
 �� �N	�O� �' ��

�� ���/ `O/ *�T
��� �� '
' ��Q
 ;��^ &/'IGF-I 5 

 *�-F	�5�D-�i3��� ����^ �A
 6
 a3-?
 *�
 5 ;' � ���  <

&/
 �: +5 .� *�
u ���9 � -K� 5 @���+ �
���{+ �� �	

' �
����� �' ���-���� 4 
 ��)�� �� ��.D+ <��� . �' 

1 Glucose disposal rate

2.5 5.0 7.5 10.0

HbA1c (%)

100

200

300

400

500

IG
F-

I(n
g/

m
l)

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

2.5 5.0 7.5 10.0

HbA1c (%)

0

100

200

300

400

500

IG
f-I

 (n
g/

m
l)

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��?� �3
�

r= ��/�P

P= ��/�

r= ���/�P

P> ��/�

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


���
2�3 
 /�
4�5 :/6��� /��6 786 �9�
:� 
 ;
<'�� =� >?0 @�	?90� �<� ��� �?AB
%... �!+

 �/���UKPD 8�
 ;' + ����
 \3s
 6
 �N� *�-F	 �
8��

 ��� *�	 .

 ��' � L��+�
 �'. �� ��'�M ]�
8M *�"b�I 

 �-���' �
����� �' *�	 .

 5 *�-F	 ���/ `O/ 5' �I

 �� 7�
82
 8�
 ;�5
 <�
 D	 / 5 *�	 .

 �� ����' &K+

����.#� � O� � �� &/
 �-2�M �
�� ]��q! '� � �-d
 *�
 �

� *�-F	 ���/ &A#�O ��"�	 .

 �F�I 5 ���9 �� &�1� � 

 �)�� �� L��+�
 �']�W[ .

]�
8M 
��?
I�O�
� �� �

 ;'
' ��Q
 ��
 5 Y�/ *�-F	 *�� 

 E-.�/IGF-I)
 �' ='�
' ' :5 ��� �� . ����� ��'�B�

6
IGF-I Y�+ �� IGFBP-3  ' : � X��+
 � ? ]'�M �'

#� �� ���� ��i�-�.
 �^ &A �
���! 65� 5 @) �h �' 

�� 5 �)���� � �+ �� ' ) � �� I ,�	 ��
^ �
�f
 �1�


 J��h 6
 �)�IGF-I�$
 �''�M �� X5  '
6^ Y�2 IGF-I 

 �� &/
l 	 �8�2 �
�f
 ���)#� 5 �d�� �d�" '���
 
�

��5 ����
 �� &/
 ;�) ;'
' ��Q
 IGF-I �� m?�)��I

,��-� !5�-
^ '�
' L��+�
 ��� @���+ ��I��{-� 5 ]��P

�R[ .'
�2
 �' ���c �N	�O� z��-
-���' � 4 
 � '
�2
 5 

E	�/�� �5�  L��+�
 IGF-I  &/
 @#O� *�
 �� � *�-F	 5

*/ ���+ �
���{+ ���-� !5�-
^ ��� @��� 5 *�	 .

 �

 *�"b�IIGFBP-3 �
�
' 7B
 *�-F	 `)�+ E�A"+ �' .

#-=� ��N	�O��Q
 >;'
' �
�
3-�� �
����� �' ��  &���' �� 

 4 
 ;�Q
 X�-"�� ��'�B��IGF-Ι�!  �*� �c 6
 �+�N��h

5 ;' � ��'�B�IGF-Ι �� *�	 .

 �� @/�"� ����' �f
 �' ��
^ 

 �c�N��h�� �� ''�M.$ �� 3-�� �
����� �' *�
 �� ;53

 ��'�B� *�	 .

 �� &�.
 ���) &�5�B�IGF-Ι�! ��*�+

&/
]��[.;�I�Q� 8�
 �� �N	�O� �' �)  ��\ O/IGF-Ι 

 4 
 &���' �� 3-�� '
�2
� �c 6
 �N��h �+���' �. J�BK+

DGDILLSy dN� �T-.��I �
��d�I 5�"N�  *�� ��
'

��'�B� HbA1C5 IGF-Ι'
' ��Q
 
�]��[. 8�
 �� �N	�O� �'

 ��'�B� *�� �/ dN� �T-.��I ' :5HbA1C5IGF-Ι 

���'�M ;�I�Q��O�
� �	5 *�� �
��'�B�  FPG 5IGF-Ι �� 

����
 &/'. *�
 7/�!�� 7�!  <��� 6
 �#�
 $ ��^ �� ��^

&���' ������ �� 3-�
 ��� X h�5 */ �� j": �� �

 +

 &A#�IGF-І� e�)�� �f+ �� ��N	�O� *�
 �' ���? �� u ��f

 &A#� �� 
� &���' �� 3-�
 ��� X hIGF-І  �/��� '� �

�	5 E�'
' �
��I �-.��"N� �T �� ��{-� 5' *�
 *�� ��
'

����
 &/' . 5 */ <�
 $ ���� �T-.��I �/��� �
��

 &A#� 5 j":IGF-І 
' �
�� �A
 �� 
� �-d
 *�
 ������ '

�)� � �� IGH)(��$ &A#� ;�""� *��N+ <��$ *��+ ;

IGF-І&A#� 5 &/
 ��/3! �' GH  j": 5 */ �� �-.�

��{-�&/
 . �� 3-�� ���' � �'' ����)� � �� I 

 &A#� � �N�IGF-І�! 8�
 �&/
 *�]�V[. J�BK+ �'

Dills DG  &���' �� 3-�� '
�2
 �5� �� 5
 �
��d�I 5 

4 
� '5�c �"/ *�T
��� �� S��

 X�/ &2�M Y��� *�T
�

 \ O/IGF-І6
 �+��� �
�-?' �' ' � �
�.! ]�[[� �' 

�	�c� �/��� &K+ '
�2
 �� �N	�O� �' �� 
� � #� �#c�

 �
' � �-)
qM�/ &Q! 5*�T
��� \ O/ IGF-І �T-.��I 

�"N�'
�
 ��Q
 &�.": �� ��
'. '
' ��Q
 �N	�O� *�
 z��-


i���-c
 �� 6
 j! #� �#c�� ��) <���� � &A#� IGF-І 

' � �I
 =
 &�.": (��+ .�� ��
^ 6
 &A#� GH �� 

�� ���{+ */ �� �-.�
5 �� s�"���� */  <��$ ,� �

 +

&A#� ;�""� *��N+ E��IGF-І �)��. &A#�IGF-І ���6 �' 

�! �#�? �	 +�5 *� '5�c �'ZRP�R �#�� �I �' Y�M 
�


�-�	&/
.�^ X�c �� �'�^  &A#� � #� ���6 �c ��

��RRPZRR�-�	 �#�� �I �' Y�M  
�
  7�
82
 ���� ��. �'

�M�
6 Y5' �I'� &A#� IGF-І�! &$�/ ��  ��� *� �� ��^

�� h */�' �� �R'5�c �� �T	�/ �[R 
�
 �I �' Y�M

I' �I �h �' jF/ 5 �/� �� �-�	 �#�� �� z���+ �� �

�� ��
'
 ' ? 7I���I']�Z[.8�
 �� �N	�O� �'&A#�

IGF-І 7�
�M ,� �� '
' ��Q
 */ �� y dN� �T-.��I 

 ���� *�"/ �' �N	�O� '� � ����^ &�N�: �1�
 � 9

����
' � X�/N	�O� z��-
 �� ���Q� �O�
� *�
' � �#�� ��

]�[[.Ekman  �
��d�I 5  ���/ &A#� *�� �T-.��I

IGF-I 4 
 �-���' �
����� �' 
� �#�6 d�#M *�� #M �I 5 �

 �� 
�5�K� �"/ ;'�RPZR/ � �
' �
 �/��� X]�o[ . ��
^

 ���/ &A#� *�T
��� �� �
'�� ;�I�Q�IGF-I �
����� �' 

�+� s �'  ' � �I�) ;5�M 6
 �-�� *�
 �� �N	�O� �' ��

5 jd$ �� �5�D+ &A#�IGF-I 4 
 �-���' �
����� �' �

�)�� �� �
' �"N� 3��� 5 ;' � E	�/ '
�2
 6
 �+��� .

+5�!� *�IGFBP-3  <��c �#s
 *��+5�! IGF-I ����: �'

 � ? &/
 �
 "$ �� ��<K� �
�� ;��?| IGF-I <�$ 8�
 

�"� ��]Z�o[ .+5�! *�
 Y�+ ���/ &A#� *�
���"�� 8�
 
� *�

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


����� ����	 
 ��
�� ���� . �
������ ��
� ��)  ��
���(�!�

 �N	�O� '� � ;5�M 5' *�� �� E�'
' �
�� �/��� '� �

����
 &/�� ��
' �"N� �5�D+ .�' � *���! &A#� *�T
��� 

Y�+IGF-І�) ;5�M �� &�.
 '� � ;5�M �'��
 
� �I �
 +

 Y�+ &A#� 7I�� ��+5�! �*� IGFBP-3 '
' &�.
. �' 

�N	�O�Ekman �
��d�I 5 �+5�! �/��� � *�IGFBP-3 

*�
 �� &2�T
 �� s �� �� J�BK+ 8���+ �:5 ,� �	�.� 

&/
 �N	�O� �^ . �� �N	�O� ��I &�'5�K� 6
 �d� �-�	


 �
 �
 E� '
�N+'��M �
�� �A
 �� ���� �� ' � . �� �N	�O� �'

 ��'�B� *��HbA1C5 IGF-I�T-.��I �
' �"N�� �Ac3� 

��'�M.

 @���+ �
���{+ �� */ 7�
82
 �� �

 ;'
' ��Q
 ��N	�O� 

�)�� �� L��+�
 �' ��� . �� &/
 ;�) m=Q� 7I��

 �)� � �� I ;
��I ��� ���9 7�
82
 �� �)�� ��]�V[ .

 ��
7/�! � �� I E�A"+ �' ���9 &2�� ��^ �� &/
 *�


�� &��) �)��"��;��$ ;�""� E�A"+ �)� � �� I IGF-

I Y�+5 IGFBP-3 �� � �)�� � *�	 .

 ;53$5 �l�

 

��q{+� ���) �
����/ `O/ E�B-.� � hIGF-I 

5IGFBP-3 � E�A"+ 
� "�" . �N	�O� *�
 �' ��'�M m=Q�

 &A#� ��IGF-I� ���� � h 7I�� */ 7�
82
 �� ��: + <

 j": 5' �I �' */ 7�
82
 �� *�-F	 &A#� ��
 ;'�� 
��!


 ���� �� 7�
82]�V[ . 4
 

 *�
���"�<�
 $ ;�""� ]5�=� 

� �� I `)�+ �' �
���{+ ��A
 */ �� n�+���I �� 

E.�	 ��-���
^ �� �65 �
���{+ ���q{+ C / ��-����� � � � �


 ;'�D-/
 5 ��� @���+ 55�
' 6*�N� ��I�� �

 + 5' �I 

 5 *�-F	 �
 �� I � K�GH/IGF-I �
�� ��f�+ &K+ 
� 

�"I'.

�,))�
�67

�  ;���) �� �QI5}! \�h *�
 �"�8I/��� 8��� a�h 6
  

 �d)8! Y #$ ;�TQ

' E.�	 ��-� 5 8�� �5�' '�� ��B�BK+

+ �
��+u&/
 ;��'�M *�� . 
� ' ? �dQ+ @+
�� ��M�".� 


d�I 6
 ���d�I *�"b�I 5 '�� ��B�BK+ 8��� Y�-K� �
��

�"�/ ��-/����� E.�	 ��-� 5 '�� 7=�5 ;�TQ���6^

5�
' Y #$ �'����� ��B�BK+ 8��� �/����2 �'
�� �

 �� 6
��
 \�h �
�:
 ���6 �' 8���+ �d)8! Y #$ ;�TQ

'

�
'
�.

809�

1. Survey of obesity by World Health 
organization. http://www.bbc.co.uk/persian/ 
science/story/2004/05/040519_si_hoobesity 
.shtml.

2. Obesity. http://www.irdrug.com/thin %20 and 
%20 fat.htm. Mantzoros CS. The role of 
leptin in human obesity and disease – A 
review of current evidence. Ann Intern Med
1999; 130: 671–680.

3. Houseknecht KL, Baile A, Matteri RL,
Spurlock ME. The biology of leptin: a 
review. J Anim Sci 1998; 76: 1405 - 1420.

4. Evans BA, Agar L, Summers R. The role of 
sympathetic nervous system in the regulation 
of leptin synthesis in C57BL/6 mice. FEBS
letters 1999; 444: 149-154.

5. Saladin R, De Vos P, Guerre-Millo M, 
Leturque A, Girard J, Staels B, Auwerx J. 
Transient increase in obese gene expression 
after food intake or insulin administration.
Nature 1995; 377: 527-529.

6. Clemmons DR and Underwood LE . Clinical 
review 59: Uses of human insulin-like growth 

factor-I in clinical conditions. J Clin 
Endocrinol Metab 1994; 79: 4- 6. 

7. Muaku SM, Beauloye V, Thissen JP, .Effects 
of maternal protein malnutrition on fetal 
growth, plasma insulin-like growth factors, 
insulin-like growth factor binding proteins, 
and liver insulin-like growth factor gene 
expression in the rat. Pediatr Res 1995; 37: 
334 – 342.

8. Giannella-Neto D, Kamyar A, Sharifi B, 
Pirola JC, Kupfer J, Rosenfeld RG, Forrester 
SJ and Fagin AJ. Platelet-derived growth 
factor isoforms decrease insulin-like growth 
factor I gene expression in rat vascular 
smooth muscle cells and selectively stimulate 
the biosynthesis of insulin-like growth factor 
binding protein 4. Circ Res 1992; 71: 646 -
656.

9. Attia N, Caprio S, Jones TW, Heptulla R, 
Holcombe J, Silver D, Sherwin RS, 
Tamborlane WV, Changes in free insulin-like 
growth factor-1 and leptin concentrations 
during acute metabolic decompensation in 
insulin withdrawn patients with type 1

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html


���
2�3 
 /�
4�5 :/6��� /��6 786 �9�
:� 
 ;
<'�� =� >?0 @�	?90� �<� ��� �?AB
%... �!"

diabetes. J Clin Endocrinol Metab 1999; 84: 
2324-8. 

10. Passaro A, Calzoni F, Zamboni PF, 
Manservigi D, Alberti L, Dalla Nora E, Fellin 
R, Solini A. Role of diabetes in influencing 
leptin concentration in elderly overweight 
patients. Eur J Endocrinol 2001; 145: 173-9. 

11. Yu H, Mistry J, Nicar MJ, Khosravi MJ, 
Diamandis A, Insulin-like growth factors 
(IGF-I, free IGF-I and IGF-II) and insulin-
like growth factor binding proteins (IGFBP-2, 
IGFBP-3, IGFBP-6, and ALS) in blood 
circulation. J Clin Lab Anal 1999; 13:166-72.

12. Donahue RP, Prineas RJ, Donahue RD, 
Zimmet P, Bean JA, De Courten M, Collier 
G, Goldberg RB, Skyler JS, Schneiderman N. 
Is fasting leptin associated with insulin 
resistance among nondiabetic individuals? 
The Miami Community Health Study.
Diabetes Care 1999; 22:1092-6. 

13. Kennedy A, Gettys TW, Watson P, Wallace 
P, Ganaway E, Pan Q, Garvey WT. The 
metabolic significance of leptin in humans: 
gender-based differences in relationship to 
adiposity, insulin sensitivity, and energy 
expenditure. J Clin Endocrinol Metab 1997; 
82:1293-300.

14. Carantoni M, Abbasi F, Warmerdam F, 
Klebanov M, Wang PW, Chen YD, Azhar S, 
Reaven GM. Relationship between insulin 
resistance and partially oxidized LDL 
particles in healthy, nondiabetic volunteers. 
Arterioscler Thromb Vasc Biol 1998; 18: 762-
7. 

15. Amiel SA, Sherwin RS, Hintz RL, Gertner 
JM. Effect of diabetes and its control on 
insulin-like growth factors in the young 
subject with type I diabetes. Diabetes 1984;
33: 1175-9. 

16. Asakawa H, Tokunaga K, Kawakami F. 
Relationship of leptin level with metabolic 
disorders and hypertension in Japanese type 2
diabetes mellitus patients. J Diabetes 
Complications 2001;15: 57-62.

17. Zarghami N, Eshtiaghi R, Khosrowbeigi A, 
Dayer D, Hallaj J. Study of Correlation 
between serum total IGF-I and Glycosilated 
hemoglubin in type 1 diabetes. Iranian J 
Diabetes Lipid Disorder 2003; 3: 23-30.

18. Shoji T, Nishizawa Y, Emoto M, Maekawa 
K, Hiura Y, Tanaka S, Kawagishi T, Okuno 

Y, Morii H. Renal function and insulin 
resistance as determinants of plasma leptin 
levels in patients with NIDDM. Diabetologia
1997; 40: 676-9. 

19.  Widjaja A, Stratton IM, Horn R, Holman 
RR, Turner R, Brabant G. UKPDS 20: plasma 
leptin, obesity, and plasma insulin in type 2
diabetic subjects. J Clin Endocrinol Metab
1997; 82: 654-7. 

20. Fischer S, Hanefeld M, Haffner SM, Fusch C, 
Schwanebeck U, Kohler C, Fucker K, Julius 
U. Insulin-resistant patients with type 2
diabetes mellitus have higher serum leptin 
levels independently of body fat mass. Acta 
Diabetol 2002; 39: 105-10.

21. Ceddia RB, William WN Jr, Curi R.  The 
response of skeletal muscle to leptin. Front 
Biosci 2001; 1: D90-7. 

22. Muller AF, Janssen JA, Lamberts SW, 
Bidlingmaier M, Strasburger CJ, Hofland L, 
van der Lely AJ. Effects of fasting and 
pegvisomant on the GH-releasing hormone 
and GH-releasing peptide-6 stimulated 
growth hormone secretion. Clin Endocrinol
(Oxf) 2001; 55: 461-7. 

23. Gomez JM, Maravall FJ, Gomez N, Navarro 
MA, Casamitjana R, Soler J. Interactions 
between serum leptin, the insulin-like growth 
factor-I system, and sex, age, anthropometric 
and body composition variables in a healthy 
population randomly selected. Clin 
Endocrinol (Oxf) 2003; 58: 213-9. 

24. Rudman D, Kutner HM, Rogers MC, Lubin 
FM, Fleming AG, and Bain PR. Impaired 
growth hormone secretion in the adult 
population: relation to age and adiposity. J 
Clin Invest 1981; 67: 1361–1369.

25. Nunez SB, Municchi G, Barnes KM, Rose SR 
.Insulin-like growth factor I (IGF-I) and IGF-
binding protein-3 concentrations compared to 
stimulated and night growth hormone in the 
evaluation of short children--a clinical 
research center study. J Clin Endocrinol 
Metab 1996; 81: 1927-32.

26. Ekman B, Nystrom F, Arnqvist HJ. 
Circulating IGF-I concentrations are low and 
not correlated to glycaemic control in adults 
with type 1 diabetes. Eur J Endocrinol 2000;
143: 505-10.

D
ow

nl
oa

de
d 

fr
om

 ij
dl

d.
tu

m
s.

ac
.ir

 a
t 4

:2
8 

IR
S

T
 o

n 
M

on
da

y 
O

ct
ob

er
 2

6t
h 

20
20

https://ijdld.tums.ac.ir/article-1-359-fa.html

