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

 &��'� (��� )�*2 +�, -./0 (>> � >2)  ����2141(

� '�$^� z!* �& +���G ��P�^� -���� �& E�; @�p� ��u}� �*
�&

 3$� �0&��� ���1� �$> +� $P�� A

�� ¡�	
 	��
 4��!t� ��P���6� 	3�. 4������ =t

�
���
��
��  :   i��
0� 	� ��� )&���    )*� '�
 ��
� �
O ��# �
���& +���  .           	� ���Q(�G 
� �$> 
52 ��m5� )��#� �& �R$� �&

              )*� )��#� '��/ T�

�#$&�� �$0s� ��#��O ��5� $P�� � ��P�^� ��# n*�G +���� H+���; )&��� l
�$g  .  +�� @
#

   �O �u� +���� Hd#��G                  ��5� $P�� � ��P�^� ��# n*�G � �0;�� �$> 
52 z!* �& E�; ?
g� 
� +���G ��P�^� -���� �& ��#�

        3$� �0&��� ��
���& 
� ���sYe 	� FGA )*�   .  �# 4�
 � ��$�  :     ��
 �& WZ��0� �1��p� �5� �& ����	�
�� 4�
 �& t��s�<

   �0&��� 
���&)X    � �	 X ���   ( )1�� T
$e  .   ��p� 
$Z �& ���1�           � �Q5* ��� HJ
g ���/ +���G ��P�^� -���� �& E�; �1

                            W��� +O�
 � 4�$  ��� H��� �\� ?
�6* H�
; �  � �0\G �5��	 _�* ���/ c�& ��P�^� -���� �& E�; �� W��� +O�


 
���� )1��
�  .                  H
�6* ��� �$0s� �
�
��0*� -��sYe @�e 	� FG � �0;�� ) �/ 
� ���1� E�* +� $P�� � 
52 ��'��   � ��5G 

    t��2� 
� ���:B  H7AB   � 7<B �	�
�� 
; ���� . ���'�I 4�
 �& �$> 
52 ��'��)	�
�P�� '�$^� ( 4�
 �& E�* +� $P�� �

ELISA  
; ���� �	�
��  .9 	�
 washout         ���� ��R F%* � 
; �01�� �m� 
�     
; l$g �� �!� �
$� ��#  .���&  +���� 

    I 	� ����O ��S
 ��u}��$�	t  �60*� �R�	  
; ��.�01���#  :   ���1� +*:/`±9/L`      )&��� �& j0&� i$Z Hi�*L/8±L/77  Hi�* 

    �
& ?�$� -����8±7A/A9            �0;�� �$> 
52 ��'�� � W&�� �0� �& E��$^�� 9/AX±<</7L7 �^��   �*� 
� E�� �$& �0�   .  '�$^� z!*

               ̂� -���� �& E�; �& -P���� 
� +���G ��P�^� -���� �& E�; @�p� �u� 
� E�*     -��2� 
� c�& ��P�7AB    ��'�� �& A/:9±`/A99 
�

 �& �P���� mg/dL</LX±9/AA:  H)B8/Bp<  (    -��2� 
� �7<B    ��'�� �& 8/9L±L/AA`     �& �P���� 
� mg/dL9/L9±</7L`H

)BL/Bp< ()1�� d#�� ���sYe @�e 	� FG . 
� �
�
��0*� -��sYe @�e 	� FG �$> 
52 n*�G �5s5� ��	 z!* d��'1�

����1�                      ��$�� @�p� c�& ��P�^� -���� �& E�; �� ����1� �& �P���� 
� 
��$& ���� )1��
� +���G ��P�^� -���� �& E�; �� 

 )1�� d#�� H
��$&]`/::B9±L/A77<9 
� ��� �& �P�mg.min/dL`/7`9`±78:BL H)B7/B[p< .!* �u� 
� E�* +� $P�� z

         �; �& �P���� 
� +���G ��P�^� -���� �& E�; @�p�         H�6e t��2� 
� c�& ��P�^� -���� �& E:B  H7AB   � 7<B    @�e 	� FG 

  ���� ���k� ���sYe  .                    �& E�; �� ����1� 
� �
�
��0*� -��sYe @�e 	� FG �$> +� $P�� n*�G �5s5� ��	 z!* d��'1�

                    @�p� c�& ��P�^� -���� �& E�; �� ����1� �& �P���� 
� H
��$& ���� )1��
� +���G ��P�^� -����  ���� ���k� H
��$��.

�U�0�����:                   ��5� $P�� � ��P�^� ��# n*�G � �0;�� +� $P�� � 
52 b$!* d#�� �g�& +���G ��P�^� -���� �& E�; @�p� 

 3$� �0&��� ���1� 
� ���sYe 	� 
�&A�� �� � }P� +�� � �$;
;�& �0;�� ��
���& +�� �$> 
52 ��m5� 
� ���� d�� 
��$�.

@���A ��89��: L
� 7��(� 
�
% ���
��� 
�
% ��+ 
M,��*' #(�,�N

!��"�

      ��	�� � ��P# �
 ����
 o'��?    �$� +���
� F� ��   . ��

           [6:�;� F0!# )� 4¤!"�0M	7�� )� ¤��. >��'� F� F#'�

��� U� X��+, � B�UV� $�%& G�"�� � 
  �	� ��� ��
�! �   �"�
#  $�%&  '�(�����ـ � �  ���
���	���

 ������ �	�
	:   �� ���       �����! ����=� �O��� �����!2/  �����! �
 �N62 [Q# �24` H�L; �`�S�� �	=a& ���� �

E-mail: bahar_azemati@yahoo.com

��
�

��
�

��
�

��
�

	�	� 	�	�

�

�

�� 


�
�


�� 

�

�

�� 


�
�


�� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

                               1 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html


������ ,	
����

������� �������	
���
�
���������	��
� jQ

          4a��.� @IT 4¤�0T 4¦'�0£ 4¤�S� 4¤!Lr >��'� 4®��'���(

          0¬$��	�A Ou�� F� 4¤!���'".�	7�� )� ¤��. >��'�4)�	Q

           �'; �£'0M 9I$ +��£ 4����
 ��(�
 ¤03� ^���� )� ¤¬�

)�R� )� ��� � ����. (�$� ¤���� �
��2( F� �A ��.�$� �.B

           ¤����
 
�	
� F£ ¤�:¬L( )� ¤¬�)  o'.?    � Q  (  �A ��

            ���
 ����, ��!� �� ����. �'; ��T +���
� 4���"� �	���i

          o'. ¤����
 
�	
� �
 F£ �$�Q    �$ O���, 1�� ��   )� h, ��

   ¤( ¤T�� F.�2�3 ^	3�.�(.E       �.
�
 ��L. ����¬!� � �'�� 

               <� a�� ¤!"�0M U��!. F£ ¤��'3 �
 4=��$ 
�	
� �
 F£

         ¤( `!2� 	�P� F.�2�3 [�����'�	£ 4���� 1���, `�T
'�.e

               	M� =��$ 
�	
� �
 F� �.
	� a:�� ��. ����-!� � 1"0"��

        a�; U�$�L. �'�2( W�'; )� `�T ����     `!2� 4���� [�  

         �( 
'�P� ��� )�� 4F.�2�3 [�����'�	����� .b  � ���-�#

  �$�	� �� ����-!�      .�2�3 ^	S( F� ���
���
 
'; ��� U

      �� F"��H( �
 5�� ���_. $ ��5'�    9I$ +��� ���� ��
 

          ��� �$�, ��� 9I"( � �'; ��T1��'".�     � �!$:, 

�0, ���P( ���7, (��   ��.��$� ����. ^	3 )� ��� O�( 
�
'� .j

            �.��$� Fd��. 1�� F� �L��u, �� ��. +.���-!� � �	��0��

              ��R� F� ��". 1���, �!"�0M U��!. �� F.�2�3 ^	S( F�

             [:� ���_ ��R� � a��H( U�$�L. �� [�����'�	� ���_

     �� ��� ���R� ���� ��'0M `!2� 4���R� 	��
 �� O�	!� F.�2�3

 �( 
'�P��LK� .m   �!. �	�M��� F� ��	�    w��'; �
 �!"�0M U�

             o'. �
 1��'".� � ��'0M �$�, ����-!� � ��	# 4�'0K(

  w��';)  =�. l.	� ���_    . 4�(	T ���'� 4�, �      � `(�� 
�A �� �

      O��  	r �(	T ���'� 4F�K, l.	� �        5'�$ a��M 
�A �� ��. 

F�
	M(     U��!. �� M�!"�0      �
 �� [��G�( ?C     
�'( �����
 
	
 

  �.��
 ��	T F���I(  .F�
��        9I$ F� 
�
 ��L. �$�	� 1�� ���

             ���R� ���� ^	S( )� h, �'; 1��'".� � ��T ��2�( 	�)

                  
	���� <��	� 1��� � 
'� 	�!� 1���, �!"�0M U��!. ��

        �
	M ��	T ���p� 
�'( �'0K( ���� ��	� �!"�0M J;��.n

                 
'; [�H�H2� �� ����-!� � �'�"�'� 	N�
 �'$ )�

             , �
 ����G� F� �.
'!. O���L(�$�      � �!"�0M ��� 

    "�0M U��!. �� �R� �!���'".�!       �
 �'0K( ���� �
 [��G�( �

    o'. �����
 
�	
�Q  
���. 
'#� .?C      ��T ���H( +��£ F£ �d.A )�

         4�$� ��!�� ���_ ¤����
 
�	
� �
 �';    �� ¦��# +��u,

            	� a�� ���� �
 1���, ¤!"�0M U��!. �� �R� 	�{p� 1���� ^��

    $�, � ����. �'; ��T       F.�2�3 )� h, ¤!"�0M � ¤!���'".� �

i- Dawn phenomenon 

        o'. ¤����
 
�	
� �
Q            � 
�� '���".� F� O���£ F�#�	( 

         /�$ �
 ��	P� ¤¬��, a'0� O�NL.�
 ="��'���(?Bm?  a�d.� 

�� .

�� #�� � ���� 

      @��H�( ¤

�S� ¤����� ���()���� i�� F� s�H2�ii   �
 m

��!��          .�
 ="��'���( � 
�� �£	( +�', �2� ¤����
 O�NL

             )� 	�!£ �P.A �����. �'; ��T ����( F£ ��	P� ¤¬��, a'0�

?mC ¤0�(    ¤$
 �
 a	M       )� 	�L�� � 	���?Qb    �
 a	M �0�( 

                ¦���
 4�'; ��T �����£ ¦�����
 �# F� 4
'� 	��� �$


   ¤!. ^	S( ¦	N�
         ¦	N�
 ¦��!�� F� ����
 �# F� |�.
	£

            )� 	�L�� �P.A ��� �
'� U��!. � �.
'�. :��(BC   	� a	M'0�£ 

             a:�� v	� �� ¦��¬!� ¦�	� �� 
'; �H
�'( � 
'�. @�	( 	�(

   �
	�R, [�'3 4�.
'� O
	£  .F.'!.    U�#�	( [�'3 F� ¦	�M

        �� a�d.� 	t. 
�'( 
���� F� ���$� ��	� 	!�"(  .  a�!� ¦�	�

           �
 F£ �� `�!¬� ¤���:�� UM	� s�H2� �
 O���£ �£	� 
�	
�

      � [�( /'� 4h�# 41$ FM	� 1��      U��!. 4�T 4�)� 4����
 F� :��

              � ¤$�	� ¤
	S( ¦���
 o'. � ����. �'; ��T 4��� �
'�

�� ��{ .

              �����
 � h�# 41$ F� F#'� �� 
�	
� )��. 
�'( ¦Y	.�

           �� F�$�2( �¬���� 8 h�	� /'(	
 )� O
�G�$� �� ¤.��?? � 

BC  %           F£ �
�� ��S�;� a�� O��� F� )��. 
�'( ¦	��£eC %

  ���'�	£ )� �A  4[��BC  %     � ¤�	r )�QC  %   1�(p� 1����	, )�

¤(��  .                  ����( 	t. )� +��()A 
�'( a�� o'. �
 	�

���
�RX(                     o'. �
 �P.A [��G� � �.
'� F��L( ��

               
'� `£ 	��
 ����( � ¤
	S( [�����'�	£)   /��#? .(

F.'!.            O�	M �
 |�.�� =�"H� O�	M �
 F� ¤

�S� �'� F� ��

     6�� ¤!"�0M U��!. �� a��         4O�� F� � F�K, ¤��() <�$ 
�	
� 

                  �
���
 @��( 1��� � i�'� ��. 4F�K, ¡	( =K� ���G$

¤(               ����!�� 41���, ¤!"�0M U��!. �� a�� O�	M �
 � �.
	£

             �( @��( 1��� � ®N�$ ��. 4F�K, 5���.
�';   . U��!.

 /��# �
 a�� o'. �
 	� �!"�0M)Q (�$� O�� O
�
 ��L. .

      �$�';�
 
�	
� U!� )�         ���$ 	$ �� 
'; a�� �� ��

  1��() m     �� � <� QC FH�T
   (     ¦	��X� 4���£ ^	3 /��( �


                 	� � ����. ����. �'; R;� ��() �� 
'; ¤.�� �����
 �


     ���£ i���M �� ¤��!�_� 	��X� F.'M  .   F���I( [�( �� 1��Z!�

ii- Cross-sectional 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

                               2 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html


jB 1'��� �' &���) ��$�5� ,���� �' 0�( �6
 ��!
�"�# � $��:� 
��

2��36K�����/ ���� }��)
 ���� }���+�  |�w�� 

 1�N.��( 	N.��� 
����)����( ^�	2.� (���"�.

        �L. O
�
 
�	
� ������
 ^	S( �.�� �
 �	��X�  . ��	�

          �� �� �$�';�
 
�	
� )� ���R� ����'�$
 a�d.� )� ����!��

              a�� [�'3 �
 � ���£ ��{ �� a�� ���� �
	S( °��';

         �.����� 
'; O�	!� �� O�.�( �T�� O�� F�3'� ���H( ^	S( .

                  1�)'� �� � �� F�
	M a�� ���� �(�
�� 
�	
� )� ��� )��

                  4O�� F�3'� ���H( )� �A 	"£ � a�� ��.�( �T�� ���H(

        �(A �$
 F� ¤
	S( 
�'( ����(  .      [��{ )� ����!�� ¦�	�

          �
 	� �
 �'�	( U(��L$	, 4
�	
� ¤.�� �����
 ����( U0_	(

�� `�!¬� ����!�� ¦�	� s�H2� .

 2��3MK�����/ ���� {���)
 }+\�;* O��+� 

}+\�;* O��+�s�	 }+\�;* O��+�-���( }��)
 ����

D QE/Q? F�K, 5��

D jB/Qj ®N�$ ��.

D D 1���

D nj/Em @!#

B/EQ D <�$O�� F� � F�K, ¤��()

D D ¡	( =K� O��G$ 

Qb/Bj D i�'� ��.

D D 1���

eb/jn D @!#

?CC D ��G$ ��.

D D 	��,

D D ¦�r 

?CC D @!#

  ���$m          
	
 	� )� ��� )�� 9�3 e ¤$    �
 �'; ¤$

   �� F�
	M ����. ���_  .      
���.��$� U.�2�3 O�	M �
 	� h7$

    F£ 8 ��QC  %     ¤( `�¬L� �� 
�	
� U.�)�� ¦	��£ `£ ¦��_ � 
�


          
���
 8 
'� ¦�r � 	��, 4��G$ ��. �.
	£ �  .   s��T
 �
bC 4

?QC   � ?mC        4F.�2�3 ^	3 )� h, e ¤$    ¦�	� �'; ¤$

       �� F�
	M �A 1��'".� � �£'0M ����( 1����  .   i�� F� �£'0M

®���!��.A(GOD-PAP)        �'()A 5��, �£	� ��£ c$'� �

    i�� F� 1��'".�) ELISA      O�N�$
 ��ELISA Reader

Tecan  +�	�� ( O)��.�  �� ¦	�M   .    F�G� ®� )� h,  �_�	�$� 

 O�	M ¦�#             ¤$�	� �.�� � �� >'� F���I( 
�'( ¦��

 ��
	M ��	¬�  .         l�$�	
 	� a�� o'. �
 	�{p� 1���� ¦�	� ¦��

 �'()A )� 1��'".� � �£'0M t�� O
�G�$� �#�)  .

!01����

    F���I( 1�� �
m   	G. )E   4
	( E �)   (   o'. ¤����
Q   ��T F£ 

    ����. �';j/QE±mm/?e?     �$
 �
 a	M �0�(   4�����
 	��� 

 �.
	£ �£	�  .   
�	
� 1$b/n±je/en      F� :��� [�( /'� 4/�$ 

  ����
e/B±e/??         ��� �
'� U��!. � /�$ B±?Q/Qj  a	M'0�£ 

     
'� @�	( 	�( 	�  .  /��#)B  (      ��L. �� ����!�� [�SKL(

�(��
.

2��3LK}:��	 ���� ���1� W��T�X< 

E/E  h�#)
	(/�)(

)b/n (je/en  1$)/�$(

)e/B (e/??  ����
 F� :��� [�()/�$(

)m/m (Qe/jm  �)�)a	M'0�£(

)?/?? (mm/?bb  �T)	�( ¤�.�$(

)C/B (?Q/Qj  ��� �
'� U��!.)kg/m2(

)j/QE (mm/?e?  ����. �'; ��T)mg/dL(

�
	S( ������


E �0M��(:-��

E  1�(�'
 �( +�0M��(:-��

 1�N.��( 	N.��� 
����)����( ^�	2.�(���"� .

 {u���){���w�;�w(  �[�1)��*(  }	�r)��*(  -�j���()��*(  W������	�w)��*( ��  ,��

)eE/mE (Bb/bC? )?Q/E (bn/?E )jm/B (ej/Q? )ne/b (bj/BQ ) jE/?B (Bn/jm 1���, �!"�0M U��!.

)bm/mC (Eb/bC? )eB/? (ne/b )ee/E (QE/Q? )nE/e (jQ/BB )en/?n (mb/jm �!"�0M U��!.6��

)EB/e?(??/Bmm )?/C (be/C )EQ/Q (Bj/?Q )m/Q (bE/?e )nB/?C (b?/e? 
���.��$� U.�2�3

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

                               3 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html


������ ,	
����

������� �������	
���
�
���������	��
� jE

           �� a�� ^	S( )� h, �'; ��T ¤�2�( 	�) 9I$ +���
�

             ¤!"�0M U��!. �� a�� �
���
 F� ��". 1���, ¤!"�0M U��!.

  6��mj/Be  %   �
�� +��£)n/bbCj±e/Q??mj   �
 �H( �� F"�

mg.min/dL n/?njn±?BbCe  4C?/C (p<  .    �
 �'; ��T ����(

 4	G3 s��T
bC  4?QC   � ?mC       �	
� �
 F.�2�3 )� h,   F£ ¦


             F"��H( �
 �.
'� O
	£ ^	S( 1���, ¤!"�0M U��!. �� a��

                 <��	� F� 6�� ¤!"�0M U��!. �� a�� �
���
 ��Cb/??%4

CE/??%  4e/Bj%   � 4je/bb  %  
	£ ���, +��£  .   s��T
 �
?QC  � 

?mC            ¤��( ¦��(A 	t. )� +��£ 1��      
'� ��
)  <��	� F�

CB/Cp< � Ce/Cp<)  /��#E .(

    ( 	�) 9I$ +���
�        ^	3 )� h, �'; 1��'".� ¤�2�

                 �� a�� �
���
 �� F"��H( �
 1���, ¤!"�0M U��!. �� a��

      6�� ¤!"�0M U��!.?e  %    �
�� +��£)B/??Qn±e/QQbn  �
 

   �� F"��H(m/?EmQ±C/QCbjmU.min/L   (     )� ^:�;� 1�� �(�

¤��( ¦��(A 	t.
'�. ��
 .

          4	G3 s��T
 �
 a	$ 1��'".� 	�
�H(bC  4?QC   � ?mC

,                1���, ¤!"�0M U��!. �� a�� F£ ¦
�	
� �
 F.�2�3 )� h

            a�� �
���
 ����
 
�	
� �� F"��H( �
 4�.
'� O
	£ ^	S(

         |<��	� F� 6�� ¤!"�0M U��!. ��jE/e%  4Bm/?C%  4nQ/?E  % �

C?/?m  %          ¤��( ¦��(A 	t. )� ^:�;� 1�� �(� �
�� +��£ ��


 
'�.) /��#e.(

85	

      ( F£ 
�
 ��L. +��u, 1��      ¤!"�0M U��!. �� a�� ^	S

           �( F.�2�3 )� h, ¤!"�0M �$�, +��£ ���� 1���,
'�.

                      =��$ 
�	
� �
 F£ �.
	� i���M ����¬!� � �'�� 

         <� a�� ¤!"�0M U��!. F£ ¤��'3 �
 F.�2�3 [�����'�	£

     ¤( `!2� 	�P� ���� 1���, `�T
'�.e      �
 	{x( `(�'� �� `(�� 

     F�;��� ¤�$�
 F� O���, 1�� )�	�  �$� O�L.   .   41�� 
'#� ��

                 ¦�R� �
 
'#'( [�����'�	£ WR# � =k� ¤N.'Nr

     
��
 +H. 
�'( 1�� �
 ¤
	S(  .    ��	$ F� F£ ¤������'�	£

 ¤( WR#         � �'; 1��'".� 9�	� +���
� ®�	2� ���� 4
'�

               ����( +��£ 4O�� �'; �£'0M @�	$ +��£ �A /��.
 F�

         �'(�'� ¦)�$
�)A ®�	2� ���� �'; �£'0M � ¦�� =�t�

         �( 
�)A W	r ¦����$� � �'; ��T ����£     O���, 1�� � 
'�

              [�����'�	£ `!2� /:�;� � 1��'".� �(��H( �� ]6�!�_�

 �$� c��	(.j           ¤G0�K( [�	{� 
�)A W	r ¦����$� ¤
	� )� 

        ¤I�2( �£'0M ^	S( +��£ ��.�(?B4?E       ���'� +���
� � 

 ���
 �£'0M 
��
 �).?e4?b   /��# )E  ( ¤( ��L.   F£ ��
 [��G�

               �
 ¤!"�0M U��!. �� �R� ^	3 )� h, ����. �£'0M ����(

             )� 6�� ¤!"�0M U��!. �� �R� ^	S( �� F"��H( �
 a�� ����

    ¤��( ¦��(A ��2�              U��!. �� a�� ^	S( �(� �"�. ��


           ����( F� ����. �'; ��T 9I$ +��£ ���� 1���, ¤!"�0M??%

          
��
 ��!�� ¤����� ��2� )� F£ ��  .   (� 1�� �0�  ]6�!�_� 	

            ¤( 	t. F� 1��r �	�) �$� 1����	, o'. F� �'�	(  F£ �$�

   =K� ���G$ 1����	,         °	2( 5�� 1����	, )� 	�L�� ¡	(

  ���� 1��'".� 9�	�.?j        +���
� F£ 
��
 
'#� ��. /�!�_� 1�� 

        F£ ¤��	M �
 ¡	( =K� ���G$ 
'#� <�$ F� 1��'".� 9�	�

         4�.
	£ ^	S( 6�� ¤!"�0M F��!. �� a��   ���H( +��£ ����

                ��T 9I$ [��G� ��L. ��
 ���( � O�	M 1�� �
 �'; ��T

     ���� O�� O�	M �
 �����. �';  .     a�� ��G( 	{� <��	� 1�� F�

2��3RK$��� |\U �	 $���+�	 $�< ��Z ����"�  ��  ,�� x�yF� !	 }:��	 ���� )mg/dL (

 $���)!"�Z�(
†6NQ *6MQ ]Q Q $���+�	 ���.� ��  ,��

)j/ej (m/?en )m/eE (j/QQb )m/eC (nm/QEn ) n/Q? (B/?BB m=n 1���, ¤!"�0M U��!.

)B/je (e/QQn )Q/bj (n/Qjj )Q/mE (n/QmC )QB/je (n/?En m=n 6�� ¤!"�0M U��!.

 	N.��� 
���� 1�N.��()����( ^�	2.�(���"� .

* CB/C p < ¦��(A �'()A )� O
�G�$� �� ¦��(A U"��H(t�#�) �$� O�� a�d.� .

 †Ce/C< p ¦��(A �'()A )� O
�G�$� �� ¦��(A U"��H( t�$� O�� a�d.� �#�) .

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

                               4 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html


je 1'��� �' &���) ��$�5� ,���� �' 0�( �6
 ��!
�"�# � $��:� 
��

 2��3YK }1�X� ��  x�yF� !	 }:��	 d;0�� t��Z� �� ��: -���\�� ����"� )mU/L(

 $���)!"�Z�(

6NQ 6MQ ]Q Q $���+�	 ���.� ��  ,��

)E/b (B/?B )j/?j (b/Qe )E/m (j/?j )E/Q (Q/E m=n 1���, ¤!"�0M U��!. ��

)B/n (e/?e )e/?n (e/Qn )B/?C (e/?n )j/Q (E/E m=n 6�� ¤!"�0M U��!. ��

 1�N.��( 	N.��� 
����)����( ^�	2.� (�$�.


'�. ��
 ���( ¦��(A 	t. )� O�	M �
 �
 1��'".� ����( ^:�;�.

        0M U��!. �� a�� �� F"��H( �
 1���, ¤!"�0M U��!. �� 6�� ¤!"�

               O
�
 ��L. +��u, 1�� �
 F£ ���� ¦���H( )� 	�L�� ����

�$� O�� .

              ����( ���� �R� )� h, �'; �£'0M +���
� ¤$�	� �


              ¤����
 
�	
� F£ �	r 4
	�M ��	T F#'� 
�'( a	$ 1��'".�

   o'.Q             ¤!���'".�	7�� � ���"� ¤!���'".�	7�� F� :��( 

 ¤( ¤I�2(     A ¦�	� )�$	I; `(�� �.�'� 4���� )�	0¬$��	�?m

              4a	$ 1��'".� ����( Fr �� F£ 
'� JKL( ���� �� 1�� )�

      �( 	"�( �'; �£'0M 9I$ +��£
'�  .   4¦��# +��u, �


J;��           J;�� �� ¤�'; F� 1��'".� ¦��   ¤!"�0M ¦��

    c��	(��  .   J;�� Fr	M�          �)��.� F� 1��'".� ¦��

J;��          �� a�� F£ ¤��	M �
 4
	¬. ���, +��£ ¤!"�0M ¦��

             1��'".� ����( �� �.
'� O
	£ ^	S( 1���, ¤!"�0M U��!.

          ��() �
 �'; ��T +��£ 4	�!£ a	$      )� h, \0�K( ¦��

�� O��
 F.�2�3 ^	3.?n4b

 ���
 ���H(�RX(          	%�_ U���I( �
 a�� o'. �
 ¦��

             ���H( � [�����'�	£ o'. F� �'�	( ¤03� [��G� � F��L(

  
'� ¤
	S( 	��
  .     	(� 1�� F� F#'� ��       �� a�� 	��
 ���H( F£ 

     1���, ¤!"�0M U��!.?E           6�� ¤!"�0M U��!. �� a�� � a	M j

            	{x( O�� O���L( [�	��X� )�	� �
 [�
:�;� 1�� 4
'� a	M

     O
�
 ��L. [�H�H2� �	�) �$� O
'�.     `T��_ ^	S( F£ �.�eC

      ¤( 
�_ �'� F� /'02( 	��
 a	M    ="��'���( 
'�P� <�$ �.�'�

    '� ��7�� � �£'0M
.QC           	� �
 	��
 )� ¦
��) +K� O�:� F� 

           �R� �
 
'#'( /'02(�. ¦��	��
 � 
'� /'02(�. a�� o'. �


            �.��
 �£'0M ="��'���( 
'�P� 	� ¤£�.� ���"� 	�{p�.Q?  �� 

               ^	S( F£ �¬�	(A ¦���
 � �R� 1!d.� 
�P�L�, F� F#'�

F.�)��BCDQe             F�3'� ����
 F� ���:��( ¦�	� �� 	��
 a	M 

¤(4��£             ���H( �
'� ���
 `��
 F� 1���, ¤!"�0M U��!. �� a�� 

¤( ��	T F#'� 
�'( 	�L�� 	��

	�M.B4QQ

           F£ ¤!"�0M U��!. ����� �$� O
�
 ��L. \0�K( [�H�H2�

            ¤( v	I( ¤��R� 
�'( ®� ®� ¦�	�  ¤( 
'�   ¦�	� �.�'�

     ���� F���
 
	���£ =� �'0K( °��';.Qe4QE    ¦��# s�H2� �
 

       F�p"( 1�� ��.             ¤$�	� F£ �	r 4�
	M ��	T ���p� 
�'(

            ¤��R� ���� F£ 
�
 ��L. a�� o'. �
 	� ¤!"�0M ¦�� �$�,

           O���
 `�-L� ���#� 	{� 6�� �� 1���, ¤!"�0M U��!. ��  �� i� 

  F�           O
	£ �G_ �.
'� 6�� �� 1���, ¤!"�0M U��!. �� ¤��R� 
�'(

�$�  .    �������)�$ �;���)="�.�¬(¦��  (  	�{p� /�x"(

G�(               �)'_ )� 4^	S( )� h, ��T 9I$ +���
� 	� �R� [��

                 1���r F� ¤��!#� ����� ¤�� �$� q��; ¦��# s�H2�

         ¤( 	t. F� ¦��	% O�� F�;��� ="�.�¬(�$�  .  � ���-�#

            
�'( 	��$ �� F"��H( �
 [��'�_ F£ �.
	£ i���M ����¬!�

            ��T ����( +���
� <#'( 	�!£ 4[�����'�	£ ���_ ¤��R�

   S( )� h, �'; ¤( ^	
'�.Qe       F� �'�	( ]6�!�_� O���, 1�� 

         h¬07!£ 41����	, ����( 4F�$�L. ����� 4/'02( 	��
 ����(

    <�£	� 4F�$�L. 8 1����	,        ��'0$ ���'�
 � ¦RX( �% ¦��

                 WR# � =k� ¦��£ F� 	d�( F£ �$� [��'�_ �
 =¬2(

 ¤( [��'�_
'�  .      ¤( [��'�_ �
 F�$�L. =k� +��£ �.�'�

       ���;�$ s�	� )�            �
��
� F0� F� 4¤�'0$ �
�'K. �$


/'.�	M        `(�£ ��� F���6Y � ���:_ ��� ¤��; 4F�$�L. ¦��


'� O
�
 9�%'�.Qb4Qj

           <�$ ¦6�� ¤!"�0M U��!. 
�'( �
     � ',�	� 4¤��()

           O�� �
 F�$�L. /'¬0( �)��.� F£ �.
	£ a:�� ����¬!� ¤���

 <�$ `�( ���� ¤��()        � a��M 4l.	� �'r ¤�:� )� 	�  [�  

�$�  .      <�$ U�$�L. ¤
	� )�        �
 4[:� F� ��". ¤��()

 1���, [��	_  	�)beDee  ¤�.�$ F#�
 
�	M  ( ¤( F���6Y
'�.

       <�$ �K, [�( 1��Z!�  ¤.6'� ¤��()  �$� 	�  . ):�(A

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

                               5 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html


������ ,	
����

������� �������	
���
�
���������	��
� jb

  O
���	
 �
 
'#'(       /��
 [��	_ U#�
 +���
� �� ¤���M ¦��

¤(           	��X� �A 1����	, 46�� [��	_ �� F� �d.A �� 
'�  ����( 

��
  .           F�P� a�N�� ¤��() <�$ ���
 ):�(A �����
 1��	����

               )� ¤��#�
 F� �A `���� � F�$�L. /'¬0( 1�"¬� <#'(

 ¤( 1�	�"£
      @�	$ �� WR# � =k� F£ 

	M   <#'( 4O
	£ 	�

   <�$ ¤!"�0M U��!. +���
� ¤( ¤��()
'�.Qm    	N�
 `(�'� )� 

       ¤( ¤��() <�$ ¤!"�0M F��!. �
'� 6�� /�x"(   ¤!£ F� ��'�


	£ O���� �A 1����	, � 	��
 ����( .

           )� F£ �.	{x( ��. ¤!"�0M U��!. ����( 	� ¦
���( `(�'�

  ¤( F0!# �A           � [��	_ U#�
 4��() 4��'�� ����( F� ��'�

    
	£ O���� ��. �(�K%  .        � ��() 4��'�� ����( +���
� ��

         ¤( [�'3 	�P� ��� F���6Y 4[��	_ U#�
    U��!. � 
	�M

"�0M    ¤( +���
� ¤!����  .        ¤( ���� ��. 	IT +��£ 
'�

      F.�
 ����;� �
 `(�£ �'� F� [��	_   � 
	�M ��	T F�$�L. ¦��

           ¤!"�0M U��!. �A @�� F� � 
'� `�P"� F�$�L. ��� F���6Y

���� +���
�.Qn

           ¤.6'� ®��'���( [�	{� U�%	
 4¦��# +��u, [�(

      ¤( ���p� �� =k� ��£ [�����'�	£  �� �'r 4��£  � ¤!"�0M	7

          ^	3 )� ��� 
���.��$� U.�2�3 F� �$�, �
 ¤!���'".�	7��

         �
�� +��£ WR# F�"�A ±[�����'�	£ ¦��_ a�� O��� ®� .

           =�Y� �� [����I( �
 ���� +��u, 1�� l���. 41�� 
'#� �� ¦��

           1���, � 6�� ¤!"�0M U��!. ����
 ¤��R�)   �'0K( ¦���R� ��

	�L�� (p� 
�'( ¤����
 
�	
� �

'� @T�� ���.

���9�:�%:

            O�NL��()A ������� � �6�x"( U.�!�!3 ¦��¬!� )�

     ���
 
�� [�H�H2� �£	(  ���       a'0� O�NL.�
 ="��'���( �

             � F�RX� a'0� ��¬L.�
 O�NL��()A � ¤�LP� ��P� ¤¬��,

¤( ¤.�
��T ¤��R� @���3
'� .

References

�. F���$� <#�  .   ¤(�	M ����
 ¤.�P# )�� 
��   .   4����
 a��,?BjQ |

 ���!� 4/�� /�$B .
2. Marion J, Franz L. Medical nutrition therapy for 

diabetes mellitus and hypoglycemia of nondiabetic 
origin.In: Mahan KL, Escott Stamp S, editors. Krause's 
Food, Nutrition and Diet Therapy. 10th ed. Philadelphia: 
W.B. Saunders Co; 2000. p. 760-5.

3. American Diabetes Association. Nutrition 
recommendations and principles for people with 
diabetes mellitus. Diabetes Care 2000; 23 suppl 1: S43-
9.

4. Bolli GB. The dawn phenomenon: its origin and 
contribution to early morning hyperglycemia in diabetes 
mellitus. Diabete Metab 1988;14:675-86.

5. Wolever TM, Jenkins DJ, Ocana AM, Rao VA, Collier 
GR. Second-meal effect: low-glycemic-index foods 
eaten at dinner improve subsequent breakfast glycemic 
response. Am J Clin Nutr 1988;48:1041-7. 

6. Axelsen M, Arvidsson Lenner R, Lonnroth P, Smith U. 
Breakfast glycaemic response in patients with type 2 
diabetes: effects of bedtime dietary carbohydrates. Eur J 
Clin Nutr 1999;53:706-10. 

7. Jenkins DJ, Wolever TM, Taylor RH, Griffiths C, 
Krzeminska K, Lawrie JA, et al. Slow release dietary 
carbohydrate improves second meal tolerance. Am J 
Clin Nutr 1982;35:1339-46.

8. Liljeberg HG, Akerberg AK, Bjork IM. Effect of the 
glycemic index and content of indigestible 
carbohydrates of cereals based breakfast meals on 
glucose tolerance at lunch in healthy subjects. Am J Clin 
Nutr 1999; 69: 647-55.

9. Jarvi AE, Karlstrom BE, Granfeldt YE, Bjorck IM, 
Vessby BO, Asp NG. The influence of food structure on 

postprandial metabolism in patients with non-insulin-
dependent diabetes mellitus. Am J Clin Nutr 
1995;61:837-42.

10. Coulston AM, Hollenbeck CB, Liu GC, Williams RA, 
Starich GH, Mazzaferri EL, et al. Effect of source of 
dietary carbohydrate on plasma glucose, insulin, and 
gastric inhibitory polypeptide responses to test meals in 
subjects with noninsulin-dependent diabetes mellitus. 
Am J Clin Nutr 1984;40:965-70.

11. Rachel KJ. Energy. In: Mahan LK, Escott Stamp S, 
edotors. Krause's Food, Nutrition and Diet Therapy. 
10th ed. Philadelphia: W. B. Saunders Co; 2000. p. 26.

12. Ferranini E, Barrett EJ, Bevilacqua S. Effect of fatty 
acids on glucose production and utilization in man. J 
Clin Invest 1983; 72: 1737-47.

13. Boden G, Chen X. Effects of fat on glucose uptake and 
utilization in patients with non-insulin-dependent 
diabetes. J Clin Invest 1995;96:1261-8. 

14. Groop LC, Bonadonna RC, DelPrato S, Ratheiser K, 
Zyck K, Ferrannini E, et al. Glucose and free fatty acid 
metabolism in non-insulin-dependent diabetes mellitus. 
Evidence for multiple sites of insulin resistance. J Clin 
Invest 1989;84:205-13. 

15. Golay A, Swislocki AL, Chen YD, Reaven GM. 
Relationships between plasma-free fatty acid 
concentration, endogenous glucose production, and 
fasting hyperglycemia in normal and non-insulin-
dependent diabetic individuals. Metabolism 
1987;36:692-6. 

16. Saloranta C, Franssila-Kallunki A, Ekstrand A, 
Taskinen MR, Groop L. Modulation of hepatic glucose 
production by non-esterified fatty acids in type 2 (non-
insulin-dependent) diabetes mellitus. Diabetologia 
1991;34:409-15. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

                               6 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html


jj 1'��� �' &���) ��$�5� ,���� �' 0�( �6
 ��!
�"�# � $��:� 
��

17. Holt SHA, Brand Miller JC, Petocz P.  An insulin index 
of foods:insulin demand generated by 1000 kJ portions 
of common foods.  Am JClin Nutr 1997; 66:1264-76.

18. Ducimetiere P, Eschwege E, Papoz L, Richard JL, 
Claude JR, Rosselin G. Relationship of plasma insulin 
levels to the incidence of myocardial infarction and 
coronary heart disease mortality in a middle-aged 
population. Diabetologia 1980;19:205-10. 

19. Jenkins DJ, Wolever TM, Taylor RH, Griffiths C, 
Krzeminska K, Lawrie JA, et al. Slow release dietary 
carbohydrate improves second meal tolerance. Am J 
Clin Nutr 1982;35:1339-46. 

20. Hollenbeck CB, Coulston AM, Reaven GM. To what 
extent does increased dietary fiber improve glucose and 
lipid metabolism in patients with noninsulin-dependent 
diabetes mellitus (NIDDM)? Am J Clin Nutr 
1986;43:16-24. 

21. Nishimune T, Yakushiji T, Sumimoto T, Taguchi S, 
Konishi Y, Nakahara S, et al. Glycemic response and 
fiber content of some foods. Am J Clin Nutr 
1991;54:414-9. 

22. Chandalia M, Garg A, Lutjohann D, von Bergmann K, 
Grundy SM, Brinkley LJ. Beneficial effects of high 
dietary fiber intake in patients with type 2 diabetes 
mellitus. N Engl J Med 2000;342:1392-8.

23. Bornet FR, Costagliola D, Rizkalla SW, Blayo A, 
Fontvieille AM, Haardt MJ, et al. Insulinemic and 

glycemic indexes of six starch-rich foods taken alone 
and in a mixed meal by type 2 diabetics. Am J Clin Nutr 
1987;45:588-95. 

24. Chew I, Brand JC, Thorburn AW, Truswell AS. 
Application of glycemic index to mixed meals. Am J 
Clin Nutr 1988;47:53-6. 

25. Jenkins DJ, Wolever TM, Jenkins AL, Thorne MJ, Lee 
R, Kalmusky J, et al. The glycaemic index of foods 
tested in diabetic patients: a new basis for carbohydrate 
exchange favouring the use of legumes. Diabetologia 
1983;24:257-64. 

26. Snow P, O'Dea K. Factors affecting the rate of 
hydrolysis of starch in food. Am J Clin Nutr 
1981;34:2721-7.

27. Wong S, Traianedes K, O'Dea K. Factors affecting the 
rate of hydrolysis of starch in legumes. Am J Clin Nutr 
1985;42:38-43. 

28. Crapo PA, Kolterman OG, Waldeck N, Reaven GM, 
Olefsky JM. Postprandial hormonal responses to 
different types of complex carbohydrate in individuals 
with impaired glucose tolerance. Am J Clin Nutr 
1980;33:1723-8. 

29. Ross SW, Brand JC, Thorburn AW, Truswell AS. 
Glycemic index of processed wheat products. Am J Clin 
Nutr 1987;46:631-5. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
26

-0
5-

09
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://ijem.sbmu.ac.ir/article-1-162-en.html
http://www.tcpdf.org

