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iii - The Dietary Guidelines for Americans 
iv - Body Mass Index 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             2 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


&�� ���� �� ������  !�"�� �#$ %&'($ )�*+$ ��� ,�
  ��"� �� �&-$. �$/
 �0���
 12! 3&'
$ �4$��5��

�>�(P �<=	�
@)�� Z��� � 	���; �
_
� 5!���� J��� �;

��	���;(�P �� �.
9� �"!=��a� p�	�- 	� �- 5�4���	� �;

5!C'"��� <``e- w
#��	� �!* :��(
;��� � 1�	

�a_��� �<�'$; !�$= <6=1� 7
89 5�4'��� !?���� .��	���;

<��P v�`� .	
B 	���!��%� ������� <�(
� \�C� � �"

5
�= 	� ���,- �� � ��j ���_� <j 	� #���	� �� <@!��

 �� ��j ���_� <j 	� <��	�� �	�; !�!= �	�I .O��$� 	�

�K 	���;!�!= 1�(��P �	�� )\6=�.(

\6=�o<@�����" <�
�9 ��	���; <�;��� O%�= 5!??% 	���!�;� Z"��� 

i- Therapeutics Lifestyles Change 

.
9���UL	���;<�;���#��;O%�=	��a(�h�TT �d� ���a(�h� �	�I 

!�!=:�b�d� �;\�(� O��9	 

:�>	 ~�I <��+* q�
- 

t`e�� ��+,-��L�d� �;\�(� 

����� #5�
- #Z�; �!; ��&W

7�@
8�% �;��� A;���U�d� �;

\�(� 7!9 \���- �;v�`�

.�;
D� 	�<j�a(�h���b�d� 

�; \�(� 7!9 \���- O%�= ���; 

	� �a(�h� 

.�2��E��

��	��#��B
-���;7!9v�`�.�;
D�

�; .!� ���d" )K��d�(

U�d��;\�(�7!9\���-�;�����

�	�C�" ���a(�h� �	�I !�!= 

&��d��;X�	<��`-�/Dj�!?;�5!=�;

����� J��� #5�
- #�!; 5��@�!?; !�!= 

<��+* :�>	TLC .�;
D� 5���" �;)�L�d�( <��+* :�>	TLCi)�L�d�(


'��= 5	��K

��d"��

:�>	<��+*TLC �;5���".�;
D�)�b�d�(
:�>	<��+*TLC   )�K�d�(

�K�d�!�!= 1�(��P �	��

W\���- 7!9 \�(� �; �d�

!�!= �	�I

7�� .�2�� 

7
� .�2��

7	�$3 .�2�� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             3 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


��������	
��,���������� � ������� ���� ���	 
��� �� ���������� 
���� &��

O��
I	� ��	���; ��!=�� �a_��� ��	 	��bO9��

!?=�; ��=�� \D2 .	��!�;� O��{	 7� 5!??% O%�= ���� �	

\��C-�!��
�� 7� }i� @��� #�" <�
�9��ue�	�- #

Z��� � <C=1� ���� #���	 �% <�!; O�(�a �P <����� � <

5!= ���a-�&W \��C-!���@ .��� 5��� �"\��= .!� ��;� �� �; 

O;��� �� �t�e'- ���� N
� ���	� ���"�	�� <�`� �; 

�/Dj .	
B �!?; 5!=)��"�	�� 5!?"�%�1%
8@ ��
I 

5!?"�% ��"�	����<;�3 ��"�	�� 5!?"�%�	�' ��
I 

�<D82 ��"�	�� ��"�	�� �<�
�	
" C�\��"����� �	�
�(�

�/;����;� ��;���� �	���;�"�
; �% �� ��	���; Z��� �

!���@ ODY .�;\�(� ��;� ���� �; �O;��� 	� E
j  �	�; z�

z=1� t`e�� �!* ��	� 	1�;��	��� �	 O0- O=�� �k�.

	��{��  �	�; N
� O;��� �������� 	��a� J��� �;

� .	
B �; O=�!$; <��$_ �� Z�; ��=�� 1%
8@ Z��1��L 

<8�� 	� 7�@ 8�� !B ���( O�� 5!= ���a-.&U ���� �; ��D�

 N
� O;����O%�=�a(�h� ��� 	� 5!??%��;.	
B <��`-

 :��/- <��+* 5��@ �� 	�!�!= :<��+* :�>	 ���� �� <���

 E��?%):�>	 <��+* �; ���� <���	� .����,- 5
�= #<@!�� 

(TLC1)i=\���T%���F-��� �� <���	� �>���&b%�>���

<���	� ��<;�3 �TT%<���	� �>��� ��.�	!�"
;�% (�	

O��	�!���� �	 �8I�!� <��+* :�>	 �4�� <��� ���;�'� �%

 ��� O�� E��?% <��+* :�>	���d" ��	 �� 	� .�;
D� !���

 ��14��_ <��+* :�>	 	� O=
@ ��_ �;!���@5����� �� !

��% .�*!=5!=�; �;�'� <��+* 5��@ �� �>��� �- .��

����
I ��	���;!=	� ����,- �8I�!� .!� E
j 	� �%

5
�= �
I <��	�� ���	� � <@!�� �!??C� ��n�� ..!� E
j

>	 ��� �� 7�!% �" �8I�!�:���" <��+*W}� �% O�� ��d"

��� 5	�� z� ��8I�!� ����� �� ����)washout period (K

��d"O%�= ���; �� ���@ �k� 	� ��@!??%!=.����� �� }�

 	��2 7�� <��+* :�>	 �8I�!� O0- ��	���; 5	�� ���!?��@ �

E��?% <��+* :�>	 5��@ 	� �% ����� �% .	
B ��� �;

!��
;	��2 �8I�!� <��+* :�>	 5��@ 	� �!?��@ 	� ���� �

�; ��� �8I�!� <��+* :�>	 5��@ E��?% <��+* :�>	 5��@ 	� 	

	��2 !?��@ .��	���; �� ����
I != �- &��	 ODY ��� !�P 

��	
I �
I X	�1@ �	 !??% �- ��1�� O�aD- �� :�>	 <��+* �; 

J��� X	�1@ ��� <�	�; �
= .�� �" ��$��� � �!�;� 	�

 �� }� ���� �� �E��?% � �8I�!� <��+* :�>	 O��	� �8���

 
i - Therapeutics Lifestyles Change 1 

�b �=�� O9�� <���b<����@ �
I ��
�� <�!=�

tI�= 
�-�!���� J���� ��")TAC �MDA�ox-LDL (�

��=�� �
I !?2 5��!�� ���@!���@ .��2� ���4�� 	
k?� �;

��
�� X1�	 �� ���@
8_ � ��	���; ��a(�h� .!� E
j 	� �"

 \B�� J��- 	���; �; 	�; z� ��d" �"!���@.

:n� 7�f ��
��#��; 7�n�� �{�� Z"��� ��?D� �;

 ���;�� ��,���
(�� !�R!(P #�; ��O�� !�P .���@ �k� 	� �; 

bT/bα =�b�/b=β�?��� �VV��?��j� �UT%0�� �VVv��

	��a�&b���� �	
� ��
�� ��!a- �X1�	 ���@ �k� 	� �;

 <(������b%�O��$� 	� �U!= ���@ �k� 	� �d� .

5��� �	��P \�80- � ��1n-�"

	��{��  �	�;5��� �	��P \�80- � ��1n- ��� �"

7�� ���j 	�1�SPSS �e�� #�T.	
BO�@ .�
��P ��

<- <_�� ����� 	� <�% ��"��,�� 7��- ��4���� ����/� ���;

����/� 1�� � <��+* :�>	 �� #5��@ �� ���� ����/� ��4����

 5��d��� <��+* :�>	!=.��
- �; �"��,�� ���; E���� ��* A

�P :��	�4( ����/� �� 5��d��� �"!���@ .	
B �; ��4���� �

z����
R> ��4����ii X	�1@!=.	�Aj�/�� .�a(�h� �7�f

O�� N��= �� \D2 ����- �� �a(�h�������a- #�" 5!??% :"

r� Z�� �
3 �"��
_� 7!9 ���� �Y� V���	� carry 

over effect �	� ���	� �; p����a(�h� �	
� ���� �

(treatment effect) �
�� \B�� ��?��j�.,-.���� ��	�

 ����� � ��(�� �� !a; !���� ��"��,�� 	� ���5	�� �

�:�>	 O��	� 	
k?� �; <�	�; 5	�� �Y� <���� �)period 

effect (<�	�;  _�� <- �
��P �� 5��d��� �; !=.���;

���� <(����� \;�/�� �Y� <�	�;o���	�)(carry-over-effect 

�"���,�� ��4���� ����/� �a(�h� ��$��� � �!�;� 	� ���;

<��	���; 5
�= .����,- :�>	 �� <@!�� ���!�;� 	� �	

�8I�!� !���� N��=�;�<��	���; ��<��+* :�>	 �8I�!� ��(��

�P 5
�= .����,- :�>	 �".�;
D� �; <@!�� ���
; 5��d��� �;

 �
��P ��!= ����/� <�d_ <- .<�	�; ���; �8I�!� �Y� 

)treatment effect ( 	� �a(�h� ��"��,�� 	� .����,- ��1��

 :�>	 5!??� O��	� 5��@ ��TLC �TLC .�;
D� �; 5���"

!���@ ����/� <_�� <- �
��P �� 5��d��� �;.

ii -Geometric Mean 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             4 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


&�& ���� �� ������  !�"�� �#$ %&'($ )�*+$ ��� ,�
  ��"� �� �&-$. �$/
 �0���
 12! 3&'
$ �4$��5��

���� �"

�� UL 	���; <�;��� ���; O%�= 	� �a(�h� .
9� �; \�9 

!�P.����� ��; TT �d� �; \�(� 7!9 \���- �; O%�= 	� ��j �

�� ��=�!� ��"	��a� ��	� �� �a(�h� �	�I !�!= .�;K��d� 

<2�;5!��� ��B
- != �; .!� ���d" �� .�;
D� 	� :�>	 

<��+* �
I 5��d��� !??C�.	���� ��8��� U�d� �; \�(� 7!9 

\���- �� �a(�h� �	�I !�!= ����	�#�>	:<��+* �; 

O%�= ��@!??% �; &� �d� ��*P !=.	�<j�8I�!� ���E	�

5��@ :�>	 <��+* ��!; .�;
D� L�d� �; \�(� 7!9 \���- �; 

�	�C�" ����� �� �a(�h� �	�I !�!= .	�O��$� 5��� #�" �K 

�d� �	�� 1�(��P != )\6=�.(�W� ��L�a(�h� ��� 	� ���

� <?� ��4���� �!?�=�� O��=O��= ��� �a(�h� 	� 5!??�

L±c/L��P ��� ��4���� � E�� �"�/c±T/cK�
; 7�@
8�� .

O;��� �; ��;� .!� E
j ��4�����/�±K/&7��- � �
; E��

~�2 �� ��	���;Z"�� ��"5!?"�<� 5��d��� �
I !?2 �-

!���� .���d�)W/KT(%!?"�� ��"�	�� � �
I <;�3 �

Z"��5!?"� ��
I 	�' �L<D82 ��"�	�� �d�)�T(%�&�d�

)T/��(%� <�
�	
" ��"�	����d�)&/W(%\�6�)<�(
�

�������o!��� �4�� m�3&(<� O��	�!����.

E�!_ �; �_
- �;��	� <���	� ��(�� ��4���� :�>	

E��?� �c±�bTW ��(�� 	�!/� � �
; ��	 	� ��(��
8��

 	� <���	����� �; :�>	.�;
D� ��T±�b&b ��(��
8�� 	�

�
; ��	 ��<���	� �>��� �k� �� :�>	 �� ���<?a� .��d- -

�	�� !?�=�!�)cT/bP=.( 

E�!_ �oO��	�O��= <��>	 ��"5	�� 	� ��@!??��8I�!� �*

�����	 <���	� :�>	 
:�>	�;���� .����,- 

<���	� 5
�= <@!�� .�;
D� ��!; 

:�>	�;���� .����,- 

���	�<5
�= <@!�� ���� �;.�;
D� �†

	�!/�

P‡

�>���)��(��
8��(�c±�bTW �T±�b&b cT/b

.�	!�"
;��)�>��� �� !B	�(c/�±�/T�&/�±L/T&WU/b

\� <;�3)�>��� �� !B	�(W/b±U/&&L/b±T/&�&�/b

��F-���)�>��� �� !B	�(c/b±L/�KT/b±U/�&K�/b

N�D=� <;�3)�>��� �� !B	�(T/b±K/WT/b±�/c�T/b

* <;�3�����@�� !��; ^� �; N�D=�)�>��� �� !B	�(U/b±�/�cU/b±T/�cWc/b

* <;�3�����@�� !��; !?3 �; N�D=�)�>��� �� !B	�(K/b±&/WK/b±U/cK�/b

E����8�)7�@(�K±�LU U±��U bK/b

\� �D�)7�@(&/�±U/�LT/�±K/&�b&/b

:�1�?�)<8��7�@(�/K±KbW K/T±KTb b&/b

*��4���� .	
B �; ��!9�±��; 	��a� v��0��5!= ��!�� †:�>	 !?���" :�>	 ���TLC ��� 5�
; �!��� J!9 � ��;
( ��
e� ��i( \�D2 �� .�;
D� 	� �� ��	 ��d" �; ��_ !��� O=
@ 

<���	� 	� :�>	TLC  != ��14��_ .� ^� ��
?9 �; ��e� .�;
D� ��
�( �`�!= ���@ �k� 	� !�d� O=
@ �� � 1��2 O=
@ �?��� .‡	�!/�bT/bP<  ?a� #	��P �k� �� 	��

O��.

�+,� O=	� A��
- �8I�!� � E��?� :�>	 �� �" 	� �"

�
; ���6� ���
@ �; �� �� !B	� O��	� �� �>���

 .�	!�"
;��)c/�±�/T�	��;��; &/�±L/T&�WU/bP=(�

��F-���)c/b±L/�K	��;��; T/b±U/�&�K�/bP=(\� <;�3 �

<���	�)W/b±U/&&	��;��; L/b±T/&��&�/bP=(<;�3 �

N�D=�)T/b±K/W	��;��; T/b±�/c��T/bP=(<;�3 ���*

 N�D=� ���@�� !��; ^� �;)U/b±�/�c	��;��; U/b±T/�c�

Wc/bP= ( ��; N�D=� ��* <;�3 ���@�� !��; !?3)K/b±&/W	�

�;��; K/b±U/c�K�/bP =(<?a� .��d- :�>	 �� 	� �	��

O=�!� .	�!/�)7�@ (�; :�>	 	� <���	� E����8� ���� �

�
; E��?� :�>	 	� �� ���� .�;
D�)U±��U 	��;��;

�K±�LU �bK/bP=(<���	� �D� \� ��� �)T/�±K/&�7�@ 	�

�;��; &/�±U/�L7�@ �b&/bP=(<���	� :�1�?� �)K/T±KTb 

<8�� 7�@ 	��;��; �/K±KbW <8�� 7�@ �b&/bP =(:�>	 	�

�
; E��?� :�>	 �� ��'�; �8I�!�.

E�!_ �; �_
- �;���=�� �
I !?2 .����,- �)!���

��; \8�(�/ 8�� ���( (<?a� E��?� �; OD�� �8I�!� 5��@ 	� 	��

 �
;)T/T±T/�Wo	��;��;c/L±c/�Ko�bKT/bP=(.tI�=

 
�-�!���� J����ox-LDL �� !a; �W	� �8I�!� ��d"

<?a� Z"�� �!���� O��	� .�;
D� �� <"��@ OD�� �	��

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             5 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


��������	
��,���������� � ������� ���� ���	 
��� �� ���������� 
���� &�K

O=�� E��?� 5��@ �;)T/b±�/&o	��;��; K/b±c/bo�

bb&/bP=(�MDA ���'�; Z"�� �8I�!� 5��@ 	� 1��

 O=�� E��?� 5��@ �; OD��)�/b±�/�o	��;��;�/b±&/bo�

bbL/bP=(��� �TAC .����,-<?a� �8I�!� ��$��� 	� �	��

 ��!� ��'�)K/&±L/co\;�/� 	� �/&±L/�bo�TK/bP =(.

5	�� �Y� #E�!_ 	� <����&O�� 5!= 5��� ��'� .��"

<?a� ���,-���=�� �
I !?2 ����/� 	� �	�� ox-LDL �MDA �

TAC ����� �5�
- #�8I�!� � E�� �8I�!� ����� 	� �!; #

�'� <��+* :�>	 7��!'� 5!" .

��Y�- ���	� V ����)(carry-over-effect E�!_ 	�K

O�� 5!= 5��� ��'� .<?a� .��d- ��" ��4���� 	� �	��

tI�= :�>	 �� <��	���; ��; 	� <�	�; �	
� ��"TLC 

!��
; 5��� N��= E�� �8I�!� ��
?9 �; �	 .�;
D� �; 5���"

 :�>	 �� <��	���; �TLC ?9 �; �	 .�;
D� ��!; �8I�!� ��


!��
; 5��� N��= E���5!"�'�!���4� .

E�!_�otI�= ��4���� �� !a; ^�(
;���
��	�� ��"WN
� O;��� �; ��D� ��	���; 	� �8I�!� ��d"�*

:�>	 <��+* �; ���� .����,- 

<���	� 5
�= <@!�� 

:�>	 <��+* �; ���� .����,- 

<���	� 5
�= <@!��.�;
D� 5���" �; 
�!/� 	†P

��=�� �
I !?2)<8��<8�� 	� 7�@���((

���� ����/� L/U±L/�Kc b/�b±&/�K& �K/b

�� }� ����/�W��d" �8I�!� U/W±�/��W &/c±T/��K bb�/b

.����,- T/T±T/�Woc/L±c/�KobKT/b

Ox-LDL )���( 	� !��� <8��(

���� ����/� T/b±�/�TT/b±K/�K�&b/b

� }� ����/� �W��d" �8I�!� L/b.±K/�KL/b±&/��bb�/b

.����,- K/b±c/boT/b±�/&obb&/b

MDA )���C� E
�/���((

���� ����/� �/b±c/��/b±�/&bc�/b

�� }� ����/�W��d" �8I�!� �/b±K/��/b±�/�b&�/b

.����,- �/b±&/bo�/b±�/�obbL/b

TAC )���C� E
�/���((

��� ����/��&/&±��L c/&±��& K�c/b

�� }� ����/�W��d" �8I�!� T/&±��L L/&±��W Wc�/b

.����,- �/&±L/�boK/&±L/coTK�/b

*.	
B �; ��!9���4����±	��a� v��0�� 5!= ���; !�� �†bT/bP< ���k� �	��P <?a�	�� O��.

E�!_&o-�Y��5	�� #����� ���=�� �
I !?2 ��	 <���� #�
-5#� �!;tI�= �"	� <;�$�(� ��KO��= �� �a(�h� 	� 5!??�

<��+* :�>	 .�I�!� �� }�*

���� ����/� E�� �8I�!� ����� 7�� �8I�!� ����� 	�!/�†P

��=�� �
I !?2 

)<8�� 8�� !B 	� 7�@ ���((

Kc±�Kc KK±��L &L±��K �K/b

Ox-LDL
)<8�� !������( �" 	�(

T/&±K/�&U/�±K/��U/�±W/����/b

MDA )E
���6��/���((�/b±L/��/b±�/�b�±�/�K�/b

TAC  )E
���6��/���((�/�c±��W �&±��U �L±��W WU/b

*.	
B �; ��!9���4����±	��a� v��0�� 5!= ���; �!��†bT/bP< ���k� �	��P <?a�	�� O��.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             6 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


&�T ���� �� ������  !�"�� �#$ %&'($ )�*+$ ��� ,�
  ��"� �� �&-$. �$/
 �0���
 12! 3&'
$ �4$��5��

E�!_Ko?2 ���� ����/� !����� ���=�� �
I #5�
- #tI�= � �!; � 
�-�!���� J���� ��" ��Y�-���� \;�/�� o�� ��; ���	�
5��@ J��� �; �a(�h� �	
�>	:�Aj�/�� <?�(�; <�����	�% �a(�h� ��!�;� 	� 5!??� N��= <��+* ��"*

5!??% N��= ���� ���; ����/�

 <��+* :�>	TLC .�;
D� ���� �; 

���� ���; ����/� 

>	 5!??% N��=:�

<��+*TLC 

	�!/� †P

����/� 
���� 

����/� ��4����

 :�>	 �� ���;

�8I�!� <��+* 

����/� 
���� 

����/� ��4����

 :�>	 �� ���;

�8I�!� <��+* 

��; ���� ����/�

5��@ �� 

\;�/�� �Y�

���� <(����� o

���	� 

��=�� �
I !?2 

)<8�� 8�� !B 	� 7�@ (���(
†&W±�KW &L±��U KU±�KL TT±��c UT/b�K/b

Ox-LDL
)<8��!��� ���( �" 	�(b/&±U/�&W/�±T/���/K±W/���/&±�/��Kc/b�&/b

MDA )E
���6��/���((�/b±c/��/b±�/�K/b±K/��/b±�/��L/bbc/b

TAC  )E
���6��/���((��±��U �K±��U ��±��c ��±��c cb/bK�/b

BMI )A;����� �; 7�@
8��(L/&±T/�WT/&±L/�WU/�±U/�LU/�±b/�c�U/bT�/b

*.	
B �; ��!9���4����±	��a� v��0�� 5!= ���; �!��†bT/bP< ���k� �	��P <?a�	�� O��.

�0; 

���� �a(�h� �� 5!�P O�� �; #�" <?�14��_ �� �{�� �

�.�;
D� !��� 	� �� ��	 ��d" �; ��_ !��� O=
@ 

<���	� <��+* :�>	 	�TLC ���; ���� 	��2 <�	�; �	
� �	

<� ��
� ��* .�;
D� �� �
�� � ��=�� �
I !?2 !?��
-

tI�= \�D2 �� 
�-�!���� J���� ��"ox-LDL �MDA �	

��	 ��� �!?"� Z"�� <�;��� ���� 	�TAC ��Y�-<?a� �	��

!�	�!� .

&To�T%<��+* :�>	 	� <���	� �>��� \� ��TLC  ��

<;�3 �3 �7�-<;N�D=� ���% �� c%\%�<���	� �>���

 ���@�� !�
�� !?3 �; <���	� <;�3 �?�'�;�b%<;�3 �

<���	� �; ^� !�
�� �?�'�; ���@���b%�<���	� �>��� \� 

LboTb%5��� �; .�	!�"
;�� �� <���	� �>��� \� .�* 

�\��% �5
� �"���F-��� �.�n�1D� �; 	
j <D��/- �T%\%

�>��� �<���	 ����% E����8% �� �bb <8�� 7�@ 	� ��	 

<�!=�;.

v!" Z"��� ��{�� ��* .�;
D� O��	� �Y� ���a-

tI�= ��	 ��
� \�D2 �� �
�-�!���� J���� ��"ox-

LDL �MDA �TAC N
� O;��� �; ��D� ��	���; 	���
;

��	 .�;
D� O��	� ODx� �Y� ��ox-LDL  �MDA .�DY� �	

 ��� ��
�� .�;
D� ���� <��+* :�>	 v�`�  �	�; ��� 	�

 tI�= ��	TAC <?a� �Y�O=�!� �	��.

���� ��" �	�; #�" �8�e��?��� 	� #O��	� ��Y�-

tI�= ��	 .�;
D�
�-�!���� J���� ��" ��;���� #�" 

�!����n��� !?��� ���{�� Z"��� �� 5!= \B�� �O��

����!�� .�a(�h� �� �� E�� 	��bbc �<?* ��(�� :� :�>	 �Y�

tI�= ��	 .�;
D� ���%� �� ��"�
���!� \�D2 �� �ox-

LDL �MDA �Wo�	
� �	 :(�� w�3 ���� 	� ���������1��

��� 	��2 <�	�; �<?a� Z"���	�� tI�= ��� Ok8* 	� �"

 X	�1@ �	�
��.�c � '"��� 	�<��+* :�>	 N
� �� ���� 	�

@ 	��2 <�	�; �	
� w�3�� �O� �; <��+* :�>	 \��= 

tI�=�
I !?2 )iGI(�����)WK%.�	!�"
;�� \� ��

.�;
D� � ����� �� <�`� (��; <��+* :�>	 GI f�;)WK%

l�� � y��; �� .�	!�"
;�� ��<?��� (�
;.���� �; #�"

  �	�; ��� �� 5!�P O�� �; <��+* :�>	 �� ����� ��� ��'�

GI !���� v�`� �����I�=VVt"VVV �
���!���� ��

�P 	� <���	!?�
��� <?a� .	
B �; �" �!�� Z"�� �	��

 � !?%.Kb Z"��� ��4�� ��K��d" 	� ��	 w�3 ���� �;

:�>	�.�;
D� ������ tI�= 	� Z"�� �
���!���� ��"

���	!?�
���VVV �	 <���� ��� 	�@VVV X	�1�
��.&b ��'�;

 �	�; �"� Y� ��VVV;
D� �tI�= �; .� J���� ��"

!���� 	��2 <�	�; �	
� �	 
�-�!������� w�3 ���� ��	

O�� ���@ 7�n�� !?��" :(����L��c�&b�&� �$?- �a(�h� �Y� �� ��

tI�= ��	 .�;
D� O��	���" J���� 	� 
�-�!����

 	��2 <�	�; �	
� �	 O;���5��� .���
�� ��	 ��D� �;

O;�������@ 7�n�� �� �� 	� Z"�� 1�� �a(�h� �MDA 	�

O�� 5�
�� X	�1@ �	 �8I�!� 5��@.K� 

i - Glycemic Index 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             7 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


��������	
��,���������� � ������� ���� ���	 
��� �� ���������� 
���� &�L

^� �� <��_ �- �!?��" <��>	 �D� �� <?* AD?� .�;
D�

 ���	� !��� .�;
D�Ko�E
80� ��* � E
80� �D� 7�@

<� :"��!?����K� 	� �D� O��	� 1�� �{��  �	�; 	� �

�
; ��'�; �8I�!� 5��@ .:�>	 ��"	�=�� �D� ���Ok8*

MDA <� �!�i�( �
���!������ :$� tI�= �� �	 �!=�;

<� Z"��!?"�K&O��
��� O��Q �E�6���	 <���� ���P ��"

!�	�� 1�� �	.KK:�>		�=�� ��	 �D� ����� � OI
� 

�h��� �; �	 \�9 ��� �� �	�� �Y� 1�� <;�3 [h� Z"�� �

LDL <� 7�n��!"� .����  �	�; #�" #�" ��'� 1�� �8�e�

<� Z"�� �	 E����8� [h� ��
� ��* .�;
D� �� 5��� -

!"�.&c�K��KT�KL Z"�� 	� .�;
D� <��>	 .��Y�ox-LDL �

MDA �	�� ��D-	� \� E����8� 	� ���,- �; �Z"��

tI�= �; :�/��� .	
B �; �!�i�( �
���!������ ��"

O�� ��D-	� 	� ���� 	� E����8� Z"�� .� �;�C?� >	:�

	�=�� �	 �!�i�( �
���!������ ��
� ��* .�;
D� ��

<� Z"��!"��7�n�� <�	�; 	� .�;
D� !�d� �Y� ��� ���

 tI�= ��	 5!=TAC �!'� 5!������ �; �� Z"��� #�"

<� 
��" 1�� �{�� �!=�; ������ E����� �; X�	 O89 �;

5��!��O�� 
�-�!���� J���� tI�= ��� ���@ .���;

�!��5�
�-�!���� J���� tI�= ��� ���@ <��P��!���� ��"

mP 	� E
80��5��!�� �	 ��;���8�; � !��� ^�	�� \�D2 �� -

<� ���@!���� .	�%���� <��P<� .�;
D� <��!���� �; !��
-

�h�������1�� \�D2 �� <6�-�i�d�P ��
� �:" �� � �" <��1�

�4�� ��
� � �D� ^�>�?�� .��Y��Q �;<��P O�� <��!����

!=�; .�;
D� q�
- 5!= :"��.�c 

���4�� #
� ^� � !?��" .f
 �� <?* AD?� .�;
D�

 ���� �� <��� �� Z�; .�;
D� �?����5!= ��B
-��+,- �-

��)RDA (�; �	 �����	 :�>	 	� ���� �	
� .f
P<� 5�	� -

����.���K� �!�i�( �
���!������ .f
 �
D�� �	Z��1� 

<�<� ��� ��� �� �!"��n��� 	� !��
- 	� �F���
�" Z��1� �

<� r� �� �X��@ O��!������� \��9 ^� �
=!=�; �

���@ .	
B .��
; �	�� O89 �; ��F����
�" �f�; [h�

 }� � ^�� �
� �; ^���(�-�� ��68�9 �� \�	!�"
d(
� 5��@

<� 7�n�����	 �!������ �>�	!�" !�(
- �; �n?� !"�E�6 ��"

E�6���	 � ������<� \�?�F����
�" ��"���@.Kc 


D��- � !?��" ���- �� <?* AD?� .�;���/Dj �" #

E
? <8� �9
�n� ��� �� <�$� <�����=<� �"!?=�;.&����

<8�\?�h��� �; �	 �
I <�����= .��Y� �" �<@��� ��"

<��P<� Z���� �; <��!����� !�	�+@ 	�$� O�8;�2E�6���	 � �"

 �	 .�18 ���� �-�=!?��" �	��KW<8� <�j ��\?�"

�
���!����LDL <� 	�$� 1�� �	!??�.KW �K�

��e� .�;
D� ��n? ^���%��RDAi)��B
- ����/�

<��+* 5!= (�������E- �	����<�!?�.�������E�\��9

�h��� �; m�$�(� !{ � ��!���� <��P �(P ��"���1�� �d

<� E��
�
-���@ � E��
�
-!=�;�KL :"��?3 �������E

:�1�P O�(�a ��"GPx )Glutathione peroxidase ( �SOD 

)Superoxide dismutase(��% �	 l��P �� OQ�d� ���; ��"


�-�!���� :$� 	���; <� Z��1� �!?��"!"�.W

�; ��D� ��	���; 	� ��
� ��* .�;
D� v�`� �n��� 	�

�� N
� O;��tI�= Z"�� �; �n?� 
�-�!���� J���� ��"

 \�D2 ��ox-LDL �MDA <���� ����@TAC <?a� Z��1� -

<�� �	��!;�� .����;�?; ��B
- <��
= �� .�;
D� �; ��
?9 

z� 5��@ 	� :$� <��+* :�>	 <��+* ���� <�;��� 5��d��� 

����@ ���� Z/� 	� <�$� tI�= E��?% J���� ��"

!�����	�� ��	���; ��� 	� 
�-�.

�	�14��i� :5!6'"��� 7��0� ��(
F�� �� ��	� �!* 7
89 #1�	

���; ���$- <�'$; !�$= <6=1� 7
89 5�4'��� :��(
;��� �-����

O��= ���� 1�� � ��j ��� ���� �	
� �_�
; �a(�h� ��� 	� 5!??�

<� <���	!2 � �6'-�
=.

References 
1. Karunakaran U, Park KG. A systematic review of oxid-

ative stress and safety of antioxidants in diabetes: focus 
on islets and their defense. Diabetes Metab J 2013; 37: 
106-12.  

2. Bi Y, Wang T, Xu M, Xu Y, Li M, Lu J, et al. Advanced 
research on risk factors of type 2 diabetes. Diabetes 
Metab Res Rev 2012; 28 Suppl 2: S32-9.  

3. World Health Organization. Definition and diagnosis of 
diabetes mellitus and intermediate hyperglycemia: report 
of a WHO/IDF consultation. Geneva: World Health 
Organization 2009; 1-50. 

i-Recommended Dietary Allowance 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             8 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


&�c ���� �� ������  !�"�� �#$ ,�
  ��"� �� �&-$%&'($ )�*+$ ���. �$/
 �0���
 12! 3&'
$ ��5��4$�

4. Ford ES, Li C, Zhao G. Prevalence and correlates of me
tabolic syndrome based on a harmonious definition amo
ng adults in the US. J Diabetes 2010; 2: 180-93.  

5. Haghdoost AA, Rezazadeh-Kermani M, Sadghirad B, 
Baradaran HR. Prevalence of type 2 diabetes in the Isl-
amic Republic of Iran: systematic review and meta-
analysis. East Mediterr Health Public Health 2009; 15: 
591-9.  

6. Hadaegh F, Bozorgmanesh MR, Ghasemi A, Harati H, 
Saadat N, Azizi F. High prevalence of undiagnosed diab
etes and abnormal glucose tolerance in the Iranian urban 
population: Tehran Lipid and Glucose Study. BMC 
Public Health 2008; 8: 176.  

7. Dierckx N, Horvath G, van Gils C, Vertommen J, van de 
Vliet J, De Leeuw I, et al. Oxidative stress status in 
patients with diabetes mellitus: relationship to diet. Eur J 
Clin Nutr 2003; 57: 999-1008.  

8. Baynes JW. Role of oxidative stress in development of 
complications in diabetes. Diabetes 1991; 40: 405-12. 

9. Evans JL, Goldfine ID, Maddux BA, Grodsky GM. Oxi-
dative stress and stress-activated signaling pathways: a 
unifying hypothesis of type 2 diabetes. Endocr Rev  
2002; 23: 599-622.   

10. Griesmacher A, Kindhauser M, Andert SE, Schreiner W, 
Toma C, Knoebl P, et al. Enhanced serum levels of thi-
obarbituric-acid-reactive substances in diabetes mellitus. 
Am J Med 1995; 98: 469-75. 

11. Behzadi P, Torabi F, Amini M, Aminorroaya A. Com-
parison of ox-LDL Levels in Diabetic Patients with 
Normo-, Micro-, and Macroalbuminuria with Their First 
Degree Relatives and the Healthy Control Group. Int J 
Endocrinol 2012; 2012: 167154. 

12. Messina MJ. Legumes and soybeans: overview of their 
nutritional profiles and health effects. Am J Clin Nutr 
1999; 70 Suppl 3: S439-50.  

13. Riccardi G, Capaldo B, Vaccaro O. Functional foods in 
the management of obesity and type 2 diabetes. Curr 
Opin Clin Nutr Metab Care 2005; 8: 630-5.    

14. Ballali S, Lanciai F. Functional food and diabetes: a 
natural way in diabetes prevention? Int J Food Sci Nutr 
2012; 63 Suppl 1: S51-61.  

15. Tannock LR, O’Brien KD, Knopp RH, Retzlaff B, Fish 
B, Wener MH, et al. Cholesterol feeding increases C-
reactive protein and serum amyloid A levels in lean ins-
ulin-sensitive subjects. Circulation 2005; 111: 3058-62. 

16. Esmaillzadeh A, Azadbakht L. Legume consumption is 
inversely associated with serum concentrations of adh-
esion molecules and inflammatory biomarkers among 
Iranian women. J Nutr 2012; 142: 334-9.  

17. Crujeiras AB, Parra D, Abete I, Martinez JA. A hypo
caloric diet enriched in legumes specifically mitigates 
lipid peroxidation in obese subjects. Free Radic Res 
2007; 41: 498-506.  

18. Jang Y, Lee JH, Kim OY, Park HY, Lee SY. Consu-
mption of whole grain and legume powder reduces 
insulin demand, lipid peroxidation, and plasma hom-
ocysteine concentrations in patients with coronary artery 
disease randomized controlled clinical trial. Arterioscler 
Thromb Vasc Biol 2001; 21: 2065-71. 

19. Villegas R, Gao YT, Yang G, Li HL, Elasy TA, Zheng 
W, et al. Legume and soy food intake and the incidence 
of type 2 diabetes in the Shanghai Women's Health 
Study. Am J Clin Nutr 2008; 87: 162-7.  

20. Nothlings U, Schulze MB, Weikert C, Boeing H, van 
der Schouw YT, Bamia C, et al. Intake of vegetables, 
legumes, and fruit, and risk for all-cause, cardiovascular, 
and cancer mortality in a European diabetic population. 
J Nutr 2008; 138: 775-81.  

21. Agrawal S, Ebrahim S. Association between legume 
intake and self-reported diabetes among adult men and 
women in India. BMC Public Health 2013; 13: 706.  

22. Babio N, Bullo M, Basora J, Martinez-Gonzalez MA, 
Fernandez-Ballart J, Marquez-Sandoval F, et al. Adhe-
rence to the Mediterranean diet and risk of metabolic 
syndrome and its components. Nutr Metab Cardiovasc 
Dis 2009; 19: 563-70.  

23. Venn BJ, Mann JI. Cereal grains, legumes and diabetes. 
Eur J Clin Nutr 2004; 58: 1443-61. 

24. Alizadeh M, Daneghian S, Ghaffari A, Ostadrahimi A, 
Safaeiyan A, Estakhri R, et al. The effect of hypocaloric 
diet enriched in legumes with or without L-arginine and 
selenium on anthropometric measures in central obese 
women. J Res Med Sci 2010; 15: 331-43.  

25. Esmaillzadeh A, Azadbakht L. Major dietary patterns in 
relation to general obesity and central adiposity among 
Iranian women. J Nutr 2008; 138: 358-63. 

26. Dastgiri S, Mahdavi R, TuTunchi H, Faramarzi E. 
Prevalence of obesity, food choices and socio-economic 
status: a cross-sectional study in the north-west of Iran. 
Public Health Nutr 2006; 9: 996-1000.  

27. Heaton KW. Food fibre as an obstacle to energy intake. 
Lancet 1973; 2: 1418-21.  

28. Dietary Guidelines for Americans (2010). dietaey 
guildines [Online]. Us Dry Bean Council. Available 
from: URL: http://www.usdrybeans.com/nutrition/gui-
delines/ [Accessed] 

29. Bazzano LA, He J, Ogden LG, Loria C,Vupputuri S, 
Myers L, et al. Legume consumption and risk of coro-
nary heart disease in US men and women: NHANES I 
Epidemiologic Follow-up Study. Arch Intern Med 2001; 
161: 2573-8.  

30. Abete I, Parra D, Martinez JA. Legume-, fish-, or high-
protein-based hypocaloric diets: effects on weight loss 
and mitochondrial oxidation in obese men. J Med Food  
2009; 12: 100-8.  

31. Celec P, Hodosy J, Pálffy R, Gardlík R, Halčák L, 
Ostatníková D. The Short-Term effects of soybean in-
take on oxidative and carbonyl stress in men and 
women. Molecules 2013; 18: 5190-200. 

32. Ademiluyi AO, Oboh G. Attenuation of oxidative stress 
and hepatic damage by some fermented tropical legume 
condiment diets in streptozotocin–induced diabetes in 
rats. Asian Pacific Journal of Tropical Medicine 2012; 5: 
692-33. 

33. Azadbakht L, Atabak S, Zahedi M, Tehrani M, Esma-
illzadeh A. Soy Protein Intake, Cardiovascular Risks, 
CRP-Level and Kidney Function Among Type 2 Diab-
etic Patients with Nephropathy. Zahedan Journal of 
Research in Medical Sciences 2012; 14: 31-8. 

34. Miraghajani MS, Esmaillzadeh A, Najafabadi MM, Mir-
lohi M, Azadbakht L. Soy milk consumption, infla-
mmation, coagulation, and oxidative stress among type 2 
diabetic patients with nephropathy. Diabetes care 2012; 
35: 1981-5. 

35. Pipe EA, Gobert CP, Capes SE, Darlington GA, Lampe 
JW, Duncan AM. Soy protein reduces serum LDL cho
lesterol and the LDL cholesterol: HDL cholesterol and 
apolipoprotein B:apolipoprotein A-I ratios in adults with 
type 2 diabetes. J Nutr  2009; 139: 1700-6.   

36. Tsai AC, Vinik AI, Lasichak A, Lo GS. Effects of soy 
polysaccharide on postprandial plasma glucose, insulin, 
glucagon, pancreatic polypeptide, somatostatin, and trigl
yceride in obese diabetic patients. Am J Clin Nutr  1987; 
45: 596-601. 

37. Bazzano LA, Thompson AM, Tees MT, Nguyen CH, 
Winham DM. Non-soy legume consumption lowers chol

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                             9 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


�������	
�� �,���������� � ������� ���� ���	 
��� �� ���������� 
���� &�W

esterol levels: a meta-analysis of randomized controlled 
trials. Nutr Metab Cardiovasc Dis 2011; 21: 94-103.  

38. Momenan AA, Delshad M, Mirmiran P, Ghanbarian A, 
Azizi F. Leisure Time Physical Activity and Its Det-
erminants among Adults in Tehran: Tehran Lipid and 
Glucose Study. Int J Prev Med 2011; 2: 243-51.  

39. ORGANIZATION WH. Definition and diagnosis of 
diabetes mellitus and intermediate hyperglycemia: report 
of a WHO/IDF consultation. Geneva: World Health 
Organization: 2006. 

40. Abete I, Parra D, Martinez JA. Energy-restricted diets 
based on a distinct food selection affecting the glycemic 
index induce different weight loss and oxidative 
response. Clin Nutr 2008; 27: 545-51. 

41. Ademiluyi AO, Oboh G. Attenuation of oxidative stress 
and hepatic damage by some fermented tropical legume 
condiment diets in streptozotocin-induced diabetes in 
rats. Asian Pac J Trop Med  2012; 5: 692-7. 

42. Anderson JW, Major AW. Pulses and lipaemia, short- 
and long-term effect: potential in the prevention of 
cardiovascular disease. Br J Nutr 2002; 88 Suppl 3: 
S263-71. 

43. Erhardt JG, Lim SS, Bode JC, Bode C. A diet rich in fat 
and poor in dietary fiber increases the in vitro formation 
of reactive oxygen species in human feces. J Nutr 1997; 
127: 706-9.  

44. Diniz YS, Faine LA, Galhardi CM, Rodrigues HG, 
Ebaid GX, Burneiko RC, et al. Monosodium glutamate 
in standard and high-fiber diets: metabolic syndrome 
and oxidative stress in rats. Nutrition 2005; 21: 749-55.  

45. Zulet MA, Macarulla MT, Portillo MP, Noel-Suberville 
C, Higueret P, Martinez JA. Lipid and glucose utili-
zation in hypercholesterolemic rats fed a diet containing 
heated chickpea (Cicer aretinum L.): a potential fun
ctional food. Int J Vitam Nutr Res 1999; 69: 403-11.  

46. Câmara C, Urrea C, Schlegel V. Pinto Beans (Phaseolus 
vulgaris L.) as a Functional Food: Implications on Hu-
man Health. Agriculture 2013; 3: 90-111. 

47. Tapiero H, Tew KD, Gate L, Machover D. Prevention of 
pathologies associated with oxidative stress and dietary 
intake deficiencies: folate deficiency and requirements. 
Biomed Pharmacother 2001; 55: 381-90.  

48. Piconi L, Quagliaro L, Ceriello A. Oxidative stress in 
diabetes. Clin Chem Lab Med 2003; 41: 1144-9. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

                            10 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html


385/Iranian Journal of Endocrinology and Metabolism Vol 16 No.5 December, 2014 January, 2015

Original Article 
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Abstract 
Introduction: Oxidative stress plays a key role in the pathogenesis of late diabetic 

complications, the markers of which could be improved by the beneficial effects of legumes. 
Materials and Methods: In this randomized crossover trial, 24 overweight subjects, aged 50-80 
years, with type 2 diabetes, were selected. We aimed to determine the effects of non-soybean 
legumes consumption on oxidative stress markers such as ox-LDL (oxidative LDL), MDA 
(Malonedialdehyde) and TAC (total antioxidant capacity) in type 2 diabetic patients. The subjects 
were randomly assigned into two groups, receiving two diets – the TLC (controls) or the TLC diet 
with legumes (receiving 2 servings of legumes instead of meat three days of the week in the TLC 
diet). Duration of each diet was 8 weeks with a 4 week wash-out period. At the beginning and end 
of each dietary period, fasting plasma glucose, ox-LDL, MDA, TAC and weight were measured. 
Results: After the nutritional intervention, diabetic patients, those individuals who followed the 
legume-based TLC diet had significant reduction in ox- LDL (-3.1±0.5 vs. -0.7±0.4; P=0.003) and 
MDA (-1.1±0.2 vs. -0.3±0.1; P=0.006),  but no change was observed in the TAC and BMI of the case 
and control groups. Conclusions: The legume-based TLC diet improves oxidative stress markers in 
diabetic patients, compared to the legume-free TLC diet.  

 

Keywords: Type 2 diabetes, Legumes, oxidative LDL, Malonedialdehyde, Total antioxidant capacity 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

em
.s

bm
u.

ac
.ir

 o
n 

20
25

-0
5-

17
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://ijem.sbmu.ac.ir/article-1-1769-fa.html
http://www.tcpdf.org

