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� �' ��< ��%'1�6� ����0 ��� �6 �9�� �
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T 1�����Institute of Medicine, Food and 

Nutrition Board ]kI[����� 1@!��� .���.L 5�6 M�N'

 ��
9 �'�� 5���� �� W!�(*� ���C� �� )� �6 5��� 19����2

� % �= 1*=�9 �+9�1����6�!�+C ����0 �+9� 1� �(
R9�2 

�= ���� .���.L 5�6�(�\5��� ��%' '� 1*O6 S�E `

���C� ��
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 1���B� '� ��((� ���=)HI'��
� (19����2 '�B� % 1
+0

 �= ���� ,�'��
� 1� 13<��� 5�6 �'%� �� )� �6 5���

)���= �6�(�#K[[ Q#][[QI[[[ QI#[[ QII[[%Ik[[

�9��� 5�����3
� .( 5���� ^B! _= 7�� D4�% '� ����0

���C� ��
9 �'�� 5���� x�B! �' �!'�� '� ��((� ���=

�= ���=.


*���:ها گيري اندازهJ�� 5%���0 �� ���O*!� �� �4 % ,�% 

c(!�4 5%�"(SECA) 1� _O� ,%�� % _=�T �4��" �� 

�4� �� W
0�0g#[[ %cm{/[����9� �= 5�
� 1���9 %

,�% M
�F0 �� ,�� ���0)&���3
� ('%.J� �� �4)�*�

D��� (�= 1@!��� .��� '%�'�'� 1
"�9 7��*:�'�� �*��" 

'��4 ��< ��
@E &���� 5�+*9� '� ��C 1� �= �����'�

���=.����9� 5'��9 �*� )� �� ���O*!� �� ��� '%� 5�
�

�� ��C ,�� 1� 5'�RC 19���6 �
��0 ,%�� r�J0'� ���4 �
L 

�4�#/[�C�� ?'�G �*�
*9�! .����9� ,�g 5�
� '� �6

 ?'�G �*
�n% �C��)@! y�@� 1���B� �'�� ���C� 1�
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A
�BI%�'
��� �
�D� @
EJ 
 7�K0
�� �
�L �� �D	
E� ��8� ���'� /��-M @
3 	
E� >�� A8N �� /9��� ��8� @
3�D

 گروه هاي مورد مطالعه
Wash-out ¶

���! ���� 19��)HIn=(‡ ���! 7
�0%�T)HIn=(† S�*(�
)HIn=(*

[ [ k[ [ ��= 5'%��C 5���! 7
�0%�T 
[ k[ [ [ ���! ���� 19�� 

)در روز(مواد مغذي
I[±I[\K  I#±I[H]  Ik±I[k]  IH±I[{{  5N�9�)5�����3
�(§

H/[±#{ H/[±#\ k/[±#\ H/[±#\ 7
�0%�T)5N�9� �G'�(§

{/[±k# {/[±I] \/[±I` `/[±IK �� ���g)5N�9� �G'�(**
{/[±#H {/[±{ `/[±{ `/[±\ ��= r�@=� ���g)5N�9� �G'�(§

`/[±\ `/[±## {/[±K `/[±K ���gPUFA)5N�9� �G'�(**
{/[±] `/[±#[ `/[±#[ {/[±#[ ���gMUFA)5N�9� �G'�(§

\±k[[  K±#\#  K±#\I  #[±#K#  S%�*�3�)mg(§

I±{{ #±{` I±{\ #±{{ ?�'�
6����)5N�9� �G'�(§

I±#[ I±k[ I±k# #±Ik �@
C)g(**
[ Hk±#[I  k]±KH [ ,N%�*!� �6�
� 5�6 ���!)mg(**
#kk±#H][  #HH±HH\`  #\`±HH\[  #Hk±HH{[  M
!�*T)mg(§

K{±\k[  KK±#IkI  \\±#II]  \#±#I[[  M
�3�)mg(§

k±`/K k±\/K k±K/K I±]/K 5%')mg(§

I±#`I  k±k{\  k±k{{  k±kH#  M�-
(�)mg(§

k±IH I±I# I±Ik I±I{ 76�)mg(§

{k±H{`[  {H±#[IKI  {[±#[kk#  {{±#[I#[  7
��*�%A)RE(§

##±\] #[±##]  ##±#I{  #I±#Ik  7
��*�%C)mg(§

I±K/\ I±`/K I±{/K I±\/K 7
��*�%E)mg(§

)واحد در روز(هاي غذايي گروه
I/[±H{/I I/[±{K/{ #/[±{I/{ #/[±{{/{ �6 ��
� §

#/[±[K/k #/[±H[/H #/[±H{/H I/[±Hk/H 5-@! �6§

#/[±#`/#[ #/[±{H/K #/[±{k/K I/[±{\/K �� ?	L §

#/[±[k/# #/[±[/k #/[±#/k #/[±[/k ���� ?	L §

#/[±{[/[ #/[±{H/I #/[±{#/I #/[±{K/I ?�
(@�d�g M� §

#/[±{\/[ #/[±{\/[ #/[±{[/[ #/[±{k/[ ���g �� ?�
(@�{/I%§

#/[±{#/# [ [ #/[±[/# -��4 �=�� 
#/[±{k/[ #/[±[#/# #/[±[K/# #/[±[{/# ,�
��� % �6�� §

I/[±KI/\ I/[±{[/k I/[±{\/k I/[±{I/k ���g 7L%' % �6 �6§

#/[±{#/{ #/[±{k/I #/[±{\/I #/[±{#/I �(��
=�6§

*-��4 �=�� M� ����F� 5%�" % d�g M� ?�
(@� Q���� ?	L Q�+�-@! Q�6 ��
� �� �(L �%�� 7�� ���.L M�N')�"�% )�(QS%�*�3� Q��= r�@=� d�g 5�6�
!� Q

��� �6 �(��
= % ��= 1
O>0 ?	L .�*C��'� M��! '��F�IH[[ ��� �%' '� &�� �3
� )���.L M�N' ,��6 ���.L M�N' 7��)DASH=Dietary Approaches to 
Stop Hypertension��� .(

†��� ������ 7�-e��2 ��= 5'%��C 5���! 7
�0%�T -��4 �=�� 5�2 1� 1� ?%�O0 7�� �� ��� S�*(� �%�� �(9��6 �%�� 7�� ���.L M�N' .�6k[���! 7
�0%�T &�� 

�= 1*C�� �h9 '� -��4 �=�� �"�% )� S����.
‡� 7�� ���.L M�N' ��� ������ 7�-e��2 ���! ���� 19�� Q-��4 �=�� 5�2 1� 1� ?%�O0 7�� �� ��� S�*(� �%�� �(9��6 �%� .�6k[�"�% )� S���� ���! 7
�0%�T &�� 

�= 1*C�� �h9 '� -��4 �=��.
§����F� P�(�� ��@9 '��)[{/[P>) (����F�P�� 13<��� �'�� �%�� 1! '� ?%�O0 1� l���� �=��Q
��9� 5�
� ����9� �� o9��'�% -5'��:0 5�6.(
¶�9��� 8�>� �' 1���B� �� �@4 ���.L M�N' ,��6 ,�'��
� �'%� 7�� '�.**����F� P�(�� ��� '��)[{/[P<) (����F�P�'�� �%�� 1! '� ?%�O0 1� l���� 

�� 13<��� 5�
� ����9� �� o9��'�% -
��9� Q�=�� 5'��:0 5�6.(

y�@� f0 �6�� ��J�� ��� % ,�� �:= '� 5�

 �' �+9� ���

�9'%�'� .����9� 1�6 5��C 5�B< 8." '�h(� 1� 5�
� �6

�= &�J9� ��C )� j!�0.

;<�= �'�� '� S�
30%�9� ��:3�  ���
�
=�
� 5�6 ,�-
� Q

�= _J(! ���-9� �
� �� ��!	T �� ���*
9 .

)Diagnostic Biochem, Canada ( 5�
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 �4���56 :7���
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�89 :�
; �0�� <�=� >��?� /9��� @�
6�' @
�89... �&!

9?��*
 d.2 ;
�R0 �+2 8��� % �6 ���*
9 1� �6

 ��� S�E '� 5'�9{{[ �*��9�9 �� ��  ��� .�
!��"

 ,����I��� �*
� '� S�� �3
� .7
30%�9�Z#Q&�! Soluble 

intercellular cell adhesion molecule-1 (sICAM-1) Q

Soluble vascular cell adhesion molecule-1 )sVCAM-

1(%E-selectin �� ���O*!� �� ELISA �= �����'� 

)Diaclone Besancon, France .( ,���� �
!��"

7
30%�9�Z#Q#{/[��� �*
� �3
� '� &���:
T .5�6 19��9

 5�
� ����9� 5��� ���!sICAM-1 I[����9� 5��� % ����� 

5�
�sVCAM-1 {[�9�= t
4' ����� .�
!��" _�����

 5�6sICAM-1 %sVCAM-1 %E-selectin�1W
0�0{/[Q

k%#/[��� �*
� �3
� �� &���9�9 .,%'� ?��

f0 W��n

7
30%�9� 5��� ,���� ,%�� % ,����Z#W
0�*� &�! {%%

\%��� .5��� ,���� ,%�� % ,���� ,%'� ?��

f0 W��n

sICAM-1 W
0�*� H%%K%��� .,%'� ?��

f0 W��n

5��� ,���� ,%�� % ,���� sVCAM-1�*� W
0`%%\%

��� .5��� ,���� ,%�� % ,���� ,%'� ?��

f0 W��nE-

selectin�1W
0�0\%%K%��� .Q���+*�� 5�6 ;<�=IL-

2QIL-6 QIL-18 QTNF-αQSAA %CRP �� ���O*!� �� 

ELISA �9�= �����'� )Diaclone Besancon, France .(

 5��� _����� �
!��"IL-2 QIL-6QIL-18  �1W
0�0IQ#

%]/[��� �*
� �3
� �� &���:
T .5��� _����� �
!��"

TNF-αQSAA %CRP W
0�*� pg/ml kQpg/ml #%

mg/L `/[��� .,%�� % ,���� ,%'� ?��

f0 W��n

 5��� ,����IL-2 W
0�*� \%%K%��� .?��

f0 W��n

 5��� ,���� ,%�� % ,���� ,%'�IL-6 W
0�*� `%%\%

��� .f0 W��n 5��� ,���� ,%�� % ,���� ,%'� ?��

IL-

18 W
0�*� {%%`%��� .% ,���� ,%'� ?��

f0 W��n

 5��� ,���� ,%��TNF-αW
0�*� \%%K%��� .W��n

5��� ,���� ,%�� % ,���� ,%'� ?��

f0SAA W
0�*� {%

%K%��� .,���� ,%�� % ,���� ,%'� ?��

f0 W��n

 5���CRP W
0�*�`%%K%��� .��!	T 5�6 ,N%�*!��*
C

 U%' ��HPLC)High performance liquid 

chromatography ( U%' t@E ��Franke ,�'�:�6 %

)kk%kI(�= 5�
� ����9�.

�: هاي آمــاري روش��� -
��9� �+2 8�>� �!'�� 5�6

 1��9�� �� ���.L ����Nutritionisit III -
��9� '�h(� 1� %

���� � t
F�0 5�65'��� 1��9�� �(Version 10.0) 

SPSS%SAS (Version 9.0) �= ���O*!� .�6�
f*� D���0

,���� �� ���O*!� �� ��*�� Q8�9�
�!� ~ 8%����3� 5�6

 % &����*�
6 M!'p-p plot �'�� ,��� S���9 �h9 �� 

D���0 5�'�� 5�
f*� 1:
0'�G '� % �C�� '��4 �!'��

��@9 S���9Q,� ��
@E M*�'�e� S���9 D���0 5�'�� 1� �
f*� 

�= ���O*!� Q��� .;<�= S�
30%�9� ��:3�  1� l���� 5�6

;<�= %�9��� ��9 5%�
T S���9 D���0 �� ���+*�� 5�6 1�

�C�� '��4 ���O*!� �'�� �6 -
��9� '� �+9� M*�'�e� .�+2

�6�
f*� 19�e(�� ����F� ,��� ,�R9Q�+9� �!�(6 7
e9�
� 

�= U'�-� .h(� 1�7
e9�
� 1���F� '� �6Q1! 5�+*9� '� 

5�6 5�
� ����9� �� o9��'�% -
��9� ,���� �� 13<��� �'%�

5'��:0 

(Repeated Measures Analysis of variance)  ���O*!�

�= .,���� �� �G�" 1J
*9 ,��� '�� �(�� ?'�G '�

 �� o9��'�% -
��9�����9� &�J9� '�h(� 1�Q 5'��:0 5�6 5�
�

�F�1�� ,���� ���0 %� 5�6Paired t test  % �C' '�:� 

x	G� 5���P��0 ��Bonferroni 5��� % �= ���O*!� 

S%� r�9 5�B<adjustment�C�� ?'�G .�G'� ,�-
�

�� �6�
f*� �� )� �6 ?��

f0 S���C �� ���O*!� [(E-

B)/B×100] ,� '� 1� �= 1@!��� E% ���+*9� ����F� B

���*�� ����F���� �.�6�
f*� �� )� �6 ?��

f0 �G'� ,�-
�

����9� �� o9��'�% -
��9� ,���� �� �'%� 1! �6 '� 5�
� 5�6

1���F� % 5'��:0 �%�� %� 1� %� 5�6 �� �6Paired t test 

�= ,���� .�%�� '� �6�
f*� ?��

f0 �G'� ,�-
� 5�6

 1���F� '� ���! ���� 19�� % ��= 5'%��C 5���! 7

0%�T

�S���C �� S�*(� �%�� �[(X-C)/C×100] '� 1� ��� �!�� 

,�X5���! 7

0%�T �%�� 1� l���� ���+*9� ����F� 

% ���! ���� 19�� �%�� % ��= 5'%��CC���+*9� ����F� 

�� S�*(� �%�� 1� l���� �=�� .�6 ?��

f0 �G'� ,�-
� ��

 &�e(6 1� % 1@!��� �' �%�� 1! �6 '� �6�
f*� �� )�

�;<�= �� ���! �/� ��6�R 5��� �/� 7�� Q ���+*�� 5�6

���g ?��

f0 -
��9� �� �.� % �= ����0 ,�< 5�6

ANCOVA�= ���O*!� .����0 % ,�% 7
� �<��0
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 بتداي مطالعها انتهاي مطالعه تغييرات
���� 19�� 

���!‡

HI=n

7
�0%�T

 ���!†

HI=n

S�*(� *

HI=n
���! ���� 19��‡

HI=n
7
�0%�T

 ���!†

HI=n

S�*(� *

HI=n
���� 19��

 ���!‡

HI=n

7
�0%�T

 ���!†

HI=n

S�*(�*

HI=n
ها شاخص

I/k±\/HZ #/I±\/\Z I/I±`/KZ ]/H±]`K #/H±]\I I/H±]\` \/k±]\k k/H±]K[ {±]K{ IL-2  (pg/ml) §

[I/[±[k/[ [\/[±[\/[ [I/[±[H/[Z #/[±K/# #/[±K/# #/[±\/# #/[±K/# #/[±\/# #/[±\/# IL-6  (pg/ml) §

¶`/I±I/#`Z K/I±I/#[Z I/I±{/KZ k/{±#k# [/H±#H# [/{±#H` `/H±#HK H/H±#{# k/H±#{H IL-18  (pg/ml) **
¶[I/[±#/[Z [k/[±[#/[Z [k/[±[\/[Z [{/[±k/# [{/[±H/# [{/[±H/# [H/[±H`/# [{/[±H]/# [{/[±{]/# TNF-α(pg/ml) **

k/[±k/[Z k/[±k/[Z [K/[±I/[Z H/[±[/#K I/[±K/#\ #/[±[/#K k/[±k/#K I/[±#/#K #/[±I/#K SAA  (µg/L) §

¶[k/[±I]/[Z [#/[±[\/[Z [I/[±[`/[Z [H/[±#/k [H/[±k/k [H/[±H/k [k/[±H/k [H/[±H/k [H/[±{/k CRP  (mg/L) **

*! Q�6 ��
� �� �(L �%�� 7�� ���.L M�N' -��4 �=�� M� ����F� 5%�" % d�g M� ?�
(@� Q���� ?	L Q�+�-@)�"�% )�(% ��= 1
O>0 ?	L QS%�*�3� Q��= r�@=� d�g 5�6�
!� Q

��� �6 �(��
= .�*C��'� M��! '��F�IH[[ ��� �%' '� &�� �3
� )���.L M�N' ,��6 ���.L M�N' 7��DASH=Dietary Approaches to Stop Hypertension���.(
†��� ������ 7�-e��2 ��= 5'%��C 5���! 7
�0%�T -��4 �=�� 5�2 1� 1� ?%�O0 7�� �� ��� S�*(� �%�� �(9��6 �%�� 7�� ���.L M�N' .�6k[�=�� �"�% )� S���� ���! 7
�0%�T &�� 

�= 1*C�� �h9 '� -��4.‡1� ?%�O0 7�� �� ��� S�*(� �%�� �(9��6 �%�� 7�� ���.L M�N' ��� ������ 7�-e��2 ���! ���� 19�� Q-��4 �=�� 5�2 1� .�6k[S���� ���! 7
�0%�T &�� 

�= 1*C�� �h9 '� -��4 �=�� �"�% )�.
§����F�P�(�� ��@9 '��[{/[P>)����F�P�� 13<��� �'�� �%�� 1! '� ?%�O0 1� l���� �=��Q)5�
� ����9� �� o9��'�% -
��9� 5'��:0 5�6((

** ����F� P�(�� ��� '��[{/[P<)����F�P�� 13<��� �'�� �%�� 1! '� ?%�O0 1� l���� �=��Q)5�
� ����9� �� o9��'�% -
��9� 5'��:0 5�6((
¶[{/[P<�%�� �� 1���F� '� �e�� 5�6 

1���B� r�9 :�(
��� ������'�� ,5'��� U%' :5�
� ����9� �� o9��'�% -
��9�5'��:0 5�6 ,�%�� �6 '� 19��9 MJ" :HI�O9 

NO: Nitric Oxide, ET-1: Endothelin -1, sVCAM-1: Soluble vascular cell adhesion molecule-1, sICAM-1: Soluble intercellular cell adhesion 
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