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   ) 
��� 
���
� ��� ��-	 ��%����5-4   
�	#�U	 ���� .(

   
���
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� ��Q�+M� "� <��L��� x�S	 ��:Q�1	 �6 %� # �4��� %

   x���S	 ������� <������ # %��%���� ���� Q� # %�Z����

�� 	   ���MK # �,���I $�,    ��6 %� �M�4��+;�3   <��	

  �$4�-; �$���; ��F # �	'	 $%���� ��&# # ���fI

�-�. -      %� R��v�� "� n�_ .���� ���%��I # ��.#��
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��v% ����9� "� ��:Q�1	 o�XM� $  ��	�M  $

��& �-�; %#K   ���&# ��� 	� �
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��� o4�� (%��P %� ��F�	 �, %� �; 
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) ��-.41  ������6� �#4F [�+�F� �� # (95   # 4�P%�

050/0  =α <#�I �, $��� �25    ��; �4�	K 
�� �� �LM
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% B���F� [�+�F� ��20  �4�P%�   %� 
�
�\M %�
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�-� �\��� ����2	 %�"����
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4
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k�. �
��4M ���6�    ���� �9���S� (%�P �� �% �,

.��; a�+U� <#�I #� 

  
���� 4�&�# ���9�  o��M y���� y    h��S=� %�'�9�

 ) �9���S�RAS   ��
Random allocation software (

)42  <#��I #� �� �(30      a��+U� 4,��� # �%��	 $��LM

   <4��# ��, "� n�_ �%�	 <#�I ���9� .4M4�   �
�f�i $

  <#��I ���9� # 4
�� k�. d
 (o�� # %�\M ��M�2-P)

    "� ���:Q�1	 $�4���� %� .4�M��; 
9�
%� ����!M �4,��

��* ���9�  # B���:	 �
�fi a
j% %� $���p� �� 4� ���

 .4�
���M ��X
� ��* �9�S	 $�,#%��8   ��%����� "� �LM

  ��6 �% ��*�4	 ��	" (4	 4��+M���M `��=	 �
)� ��

  ��M��M �8���X	 %� # 4��;   ���& $��,   "� <4�� $%#K  

52 ) %����26   ����
"%� # '�Q�MK �%�	 (<#�I �, %� �LM

� � .
9�I %��. �
�������� 1   0����	 ��; o��I�
�

<�2M �� ��& $   �% ��%����� �9��S� h�S=� # $%#K

�	 ��!M   .4,�  

>��_ ��:Q�1	 $�4��� %� �	�M   $���9 (�S=!	 $

 <4��,�; �9�S	 $�,#%�� �n�& ��� �	��   # 4��. $

h*�� '�M # ��* ���5 �� $�,   ����9� y��� �X��

h*�� ���
"%� 
\& .4� ��� � <4��; 
;��   $��,

�� X���
��M # �"# �4. �	�� � <��� $  �"# ��M4� $

     $#"���� y���� >�L; �#4�� # ��-Q �.�4F �� ���9�

Seca )Seca, Hamburg, Germany  �����9� 4��. # (

) }��4. y��� �>L; �#4�Seca ��i $%��M ��	 �; (

<"�4M� ���� d���)� �
��M .4� $��I <��� $   "� �M4�� $

) �"# a�+U�kg) 4. %#fX	 �� (2m� (.4	K 
�� �  

  $��\�M� # �4��� %� ���9� "�8   ����L,cc 5  ��M��M  $

  "� n�_ ��*12-10    ���& �
�����M 
����  # $%#K

  ��M��M �����; j�L
��M�� �e� %� ��P�9��    �	��� $��,

    %'�
�9 %� >
��	"K o��XM� ��	" �� # �4&Cº 70-  %�

�
fp� o��� (�U�U2� ';�	    � ��'_ o���� <�Z!M�� $

  ��Q���+M� 
��b�i .4M4��� $%�4��\ZM �'��
�-�  �������M

 ��;�Q���
�6  #TNF-α   ) �'�
)� Y#% y����ELISA 

 ����
Enzyme-linked immunosorbent assay # (  

hs-CRP )High-sensitivity C-reactive protein (

"� <��L��� �� # $��	#�� V�� y���    k��S=	 
��;

  <"�4��M� (�����
� ������\�)    .4��� $����IHOMA-IR 

)Homeostatic model assessment- insulin 

resistance    ��� ���Q��+M� 
�	#�U	 h*�� ����� �� (

 :4� �-��2	 �
" B�	�9 "� <��L���  

405) /µU/ml ����M ��Q�+M� () ×mg/dl  ';���I (

����M  

o�����M "�  $%�����	K %�'����9�SPSS �=����+M  $16  

)version 16, SPSS Inc., Chicago, IL (  �%�# $����

<��� ���2� # ���;  ��	"K "� <��L��� �� .4� <��L��� �,

 $%�	KKolmogorov–Smirnov  ��
"�� ���� �:�-6 �

<��� <��� .4� ��%�� �,   ��ZM���	 (%�P �� ��; $�,

<��� # (%��:	 x��2M�)    ��M�#��9 (%��P �� �L�; $�,

 � .4M4��� ���
�%� (4��P%�) ����	"K "t   $����� �U���+	

�+
�U	   "� # ��:Q�1	 $�4��� %� <#�I #� ��� �,��p�	 $

 ��	"Kt    ��+
�U	 $���� ��&#"    $��,��p�	 ��ZM���	 $

  <��L���� <#�I �, %� ��*�4	 "� 4:� # �-. �
��������

  ) nM����
%�#�; ������2� "� .4����ANCOVA  ����
  

Analysis of covariance   ��+
�U	 %��b�	 ��� '�M (  $

	 ��ZM��	 �
4:� �� ��*�4	 "� 4:� �
�������� $�,��p�

 <"�4�M� $#% ��  $���I   ��
�_ $��,    ��	��� # ��,��p�	 $

 $��� .4� <��L��� �Z�#4=	hs-CRP     ���i ���Q� ���

 ��	"K "� ����� �:�-6Mann–Whitney   ���	"K "� #
2
χ      .4�� <��L���� n��& #� %� x���*� ��%�� $���
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���
	 	
  

 B#4&1     %� <4���; 
;��� ����9� �	��� (�S=!	

�	 ��!M �% �:Q�1	 $�4���      ����9� ���� ��ZM���	 .4�,�

 �:Q�1	 %� <4��; 
;��51/7 ± 11/53    ��� .���� B��

 ��	"K }
��M N-62
χ   ���:	 $%��	K x��*�   ���� $%��

  
�����4M �����&# <#����I ����, %� �����M" # �������	  

)582/0  =P %� ��%�������� �	������� (�����S=!	 .(  

 B#4&1 
�� <4	K.  

  

  

 ���1���	 
� ���
� ��
���� .  
� ���� ��
�� ����� �  ���	� ! "�	 #����2 
%&�'� (� �)**+ #+
�  

  
 ,�)-1 "�	 #���� 
� ���� .�(�/�� 0��/1 2���3� .2 ) 
%&�'� !�)��� (�52  =n(  

�����  
���� ���� 

26  =n  

�
	� ����  

26  =n  
 �����P* 

(���) ,�  23/7 ± 12/53  93/7 ± 11/53  000/1  

 -./]) ��� �12����([  

�1�  
)3/42 (11  )0/50 (13  582/0  

) �5 kg(  83/12 ± 13/74  97/16 ± 38/79  241/0  

����� 
�67 8 ) ���9 82kg/m(  93/3 ± 20/28  19/5 ± 63/30  062/0  

6 -IL )pg/ml(  59/2 ± 20/8  86/2 ± 59/7  420/0  

TNF-α )pg/ml( 57/4 ± 47/20  60/5 ± 12/19  345/0  

hs-CRP )pg/ml( 42/3 ± 78/3  95/3 ± 78/2  336/0  

) ,;<6=��µU/ml( 66/2 ± 59/11  21/3 ± 86/11  274/0  

IL 6 - : Interleukin 6 - ; TNF-α: Tumor necrosis factor alpha; hs-CRP: High-sensitivity C-reactive protein 

<���  ��ZM��	 (%�P �� �,± <4� �
�%� %��:	 x��2M� 4M� �* ��	"Kt �U�+	  

 �	����60  ��� � 	�� �  !�"� �	#�  �$�2 ��	%� &�#'( � �)*	+� �  ���� ,�- .	
�	�)� /"0 �   1"�2 ��	� 

�
	� ���� 

30  =n 

�2��>7 ?;>@7 

 ���;�;
6;9 �9��5�� 26  =n 

 B�CD1E "��F G1>��H )2  =n( 

����� 8�19 "���7 B�C) �I<�J� 82  =n( 

26  =n 

D1E "��F G1>� B�C�H )2  =n( 

����� 8�19 "���7 B�C) �I<�J� 82  =n( 

���� ���� 
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�89� :���	 .  "�	 #���� 
� ���� .�(�/�� 0���/����� !�;
�<�� 
��= � 0��>�&� !�;
?	�3	 !�( 
� )��� ���� (��@ !(��2 )52  =n(  

�����  
 ���� ����26  =n  

 �����aP 
 �
	� ����26  =n  

 �����aP   �����bP  
&"4  �)   &"4  �)   

6 -IL )pg/ml(  59/2 ± 20/8  15/2 ± 27/7  *001/0  86/2 ± 59/7  68/2 ± 93/7  427/0  *031/0  

TNF-α )pg/ml( 57/4 ± 47/20  62/4 ± 84/18  *020/0  60/5 ± 12/19  32/5 ± 98/19  214/0  *026/0  

hs-CRP )pg/ml( 42/3 ± 78/3  71/2 ± 73/2  *017/0  95/3 ± 78/2  22/2 ± 13/2  312/0  *045/0  

) ,;<6=��µU/ml( 66/2 ± 59/11  73/2 ± 47/10  *003/0  21/3 ± 86/11  47/3 ± 55/12  150/0  *001/0  

HOMA-IR 80/1 ± 98/3  87/1 ± 04/4  833/0  93/1 ± 14/4  39/2 ± 13/5  005/0  075/0  

IL 6 - : Interleukin 6 - ; TNF-α: Tumor necrosis factor alpha; hs-CRP: High-sensitivity C-reactive protein; HOMA-IR: Homeostatic 

model assessment- insulin resistance 
��:	*  �$%�	K �bM "� %��a  ��	"Kt  ��&#"b ��	"K :ANCOVA <4�,�; $�,#%�� �n�& ���) �Z�#4=	 �	��� # �
�_ �
��U	 $#% �� �
4:� �� <#�I #� ���  # ';��I $

 (��* $�,4�V�Q  

  

  ) �����\�Q� $�,�ZM���!M 
��b�i6-IL �TNF-α  #  

hs-CRP "� n_ (8  ��� 	 ��L,      <���I %���_ ��� $%��


��:	 >,�; �4
��  ���:	 �
� �; ��� ��!M $%��  $%��

   ��	��� # ��
�_ $�,��p�	 $#% �� }
��M �
4:� "� n_

) 4� 4�
g� �Z�#4=	050/0 < P   ��Q��+M� 
�b�i .(

��:	 >,�; ���*�4	 "� 4:� ����M    ��; ��� ���!M $%��

�� �� >,�; �
�  }
���M ��ANCOVA    ��� �
4�:� #

  ��� .4� 4�
g� �Z�#4=	 �	��� # �
�_ $�,��p�	 $#%

��:	 $%�	K (����p� ���&# �
�   4,��� <#�I %� $%��

) 4!M <4,�!	050/0 > P .(8   ��� 	 ���L,    ��� $%��


     
�	#�U	 h*��� ��� �2�v�# ��eg� 4
�� <��I %��_

) 
��4M ���Q�+M�833/0  =P B#4& .(2    ��eg�� }
���M

 	����  h*���� ���� 4
���� <����I %����_ $%���
  $���,

  8���M 
����
� ���� ����-	 ��%������ %� �
����������2  �%  

�	 ��!M .4,�  

  

56   

 8�M 
��
�2       ��� �
��� � �Q�����	 B���*� ������ ��

B��� l��K     o4�� ��
 >,��; �� <4M�� �X�	 ��� $�,

    # ���	%�, ��
� ��� ��� B��*� �
 # ��Q�+M� R���

 T�1� >
�'9� '�M     
��� <����, ����\�Q� $�,�ZM��!M

)44-43�&%� �
 [�\�Q� .(  $%����� %� ��
�_ $   # ��
�"

   "��-	#��#��K ����& "� 
��
� $%���� �4:�	 ?%���

 ) �%�� ����\	 >��UM45   
��b�i ���:Q�1	 ���
� %� .(

 ���:	 %�6 �� ���\�Q� $�,�ZM�!M    .
�9�
 >,��; $%��

     <���I ����\�Q� 4�v (���e� $�#42	 ���X� (�:Q�1	

% 4
��  <���; ���%�� �    ) ��%�� �, # $4�Q# .4�M�41 (

 <%��S� �; 4M��� ��!M   ��M�� �� Q�#%4��, $   4
��� $

)mg/kg 500 �400 �200 �100Y�	 %� (   ��� �X�	 �,

����:	 >,���;   
��b�i %� k���S* ���� [���\�Q� %��  

mg 500   4��v (����e� �(���:Q�1	 "� ���*�� %� .4���

) 
�� <4� 4�
g� �M���Q # �##%�; ���\�Q�48-46  .(  

�Q��P� "� � 
 ����� �� �M��   <���I (�-�;�� �
��

 ��	 �4
��     "�M���+;�� �� $�,���+	 4�M���1  #2  �%

�1��# $"���,% # 4�; [�;��  >,�; �% ���\�Q� $�,

) 4,�49      %��6 ��� ���+��+
��	 �;�%��* 
�9�
%� .(

 # �,4
%�;�� ��_�V�Q �2v�#D- ���	K "��;)�I   $��,

<4��; �UQ�  $TNF-α Y�	 %� �% 	 �,�	 %�\  ) 4��;50 .(

$'-� �; 
�� <4� <4,�!	 ��
� �� <#��    '-�� $��,

      (���-�;�� "� ����i �4
���� <����I �����& "� s����
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-��	 ��%���� �
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�����+F >
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 ��Q�+M� R��� t�2	 (��e� �� <4� ��*��� ��,��I "�

) 4��+,56-55�:Q�1	 %� .(  ��Q�+M� 
b�i ��v�F $
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Abstract 
Background: Diabetes mellitus (DM) is associated with many chronic disorders. Increasing the 
concentration of circulatory cytokines such as interleukin 6 (IL-6), tumor necrosis factor alpha (TNF-
α) and high-sensitivity C-reactive protein (hs-CRP) can effect on the insulin sensitivity. Recently, the 
use of herbs as complementary and alternative medicine, due to low level of side effects, has been 
prevailed. This study was designed to investigate the effects of Anethum graveolens supplementation 
on the insulin resistance and inflammatory biomarkers in patients with type 2 diabetes.  

Methods: This randomized-double blind-placebo controlled study was conducted on 60 patients with 
type 2 diabetes in Tabriz, Iran. The eligible patients randomly divided to two intervention and control 
groups. Intervention group received 3.3 g/day powder of Anethum for 8 weeks and control group 
received the same amounts of starch. At the onset and end of the study, serum concentrations of 
insulin, IL-6 and TNF-α was determined using the enzyme-linked immunosorbent assay (ELISA) 
method; and hs-CRP was measured using spectrometry. The homeostatic model assessment of insulin 
resistance (HOMA-IR), as an index of insulin resistance, was calculated as fasting concentrations of 
blood glucose (mg/dl) × fasting insulin (µU/ml)/405. 

Findings: Serum concentration of insulin, IL-6, TNF-α and hs-CRP decreased significantly at the end 
of study in intervention group (P < 0.05). This decreasing was confirmed after adjusting for baseline 
and confounding factors. Changes in HOMA-IR were not significant in none of the groups. 

Conclusion: Supplementation of Anethum graveolens had beneficial effects on the concentration of 
insulin concentration and inflammatory biomarkers. However, further clinical studies are suggested to 
confirm the results. 
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