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Evaluation of Anti-Tissue-Trans Glutamines IgA in Alopecia Areata 

 
Fatemeh Mokhtari1, Farahnaz Fatemi-Naeini2, Tayebeh Panjehpour3, Sayed Mohsen Hosseini4, 

Mohammad Ali Nilforoushzadeh5 

 
Abstract 
Background: Alopecia areata (AA) is a common and asymptomatic disease which is characterized by rapid loss 
of hair in an area. Etiology of the disease is not fully understood. Several studies declare relationship between 
AA and celiac disease. This study aimed at evaluating the frequency distribution of celiac autoantibodies in 
patients with AA comparing to the control group.  

Methods: This study is a case-control study. 35 subjects entered in each group. Anti-tissue-trans-glutaminase IgA 
(Anti-tTg IgA) were tested in all subjects. And the result was reported as positive/negative. Finally the frequency 
distribution of these autoantibodies were compared between two groups. 

Findings: There was no significant difference between two groups based on gender and sex (P = 0.151) and  
(P = 0.621) respectively, via chi-square test analysis. Anti-tTg IgA was positive in one person (2.8%) In the case 
group. No one was positive in the control group, and therefor there is no significant difference between two 
groups (P = 0.314) based on chi-square test. In the case group the most common form of AA was patchy, and the 
most common nail involvement was Pitting. 17/1% of patients had positive family history of AA. 

Conclusion: The study shows the frequency distribution of one of the celiac autoantibodies in patients with 
alopecia areata is not higher than normal population of the community of Isfahan. Therefore screening other 
autoantibodies such as Anti-Gliadin IgA and Anti-Gliadin IgG in these patients are recommended. 
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,5  ����34 -5 � (���� *+��   �����  "�45 �"�� 7��8� "��.� 9����:� *;"�. ���<+�, =����>? ,� 9��*; ���� �� ���� "� � *:��@ ������� �(  "�AB-) 

�� *-��� C (��D.�) E� 9F�G� ���� �� ���� 54H �4-,* ."� �,@ �(I��J� -�8 KJ�� � *:� "� �����@ ������ �  � (� 3*<<H (I'���#�L�"�4 M�'"�� �� �) 

3E�*-� #�N� .�) .*+  

��� :�� � "4 +�7O 12 ���:� ��*M� P *' Q���� (H) (LO% % "� (LM��� I��@ �.,*(� (-�4- .� ) TU� ��200 A 3*<<H (I'�� V��� W *:�� 4  E� *I� 7M��

 (X��� Y�2 W�Z-� (-�4-   *+ L�. "�2 ��"� �"�� ���� �-�8 KJ� #�$��   ��'  B- E� 0'� 3�[G,��E� "� �%*<. 

����� :��  Y�4Z� E�200  �(I��J� 7\� W *:�174    �� O-26  O-�� �-�8 KJ� .*-��� #E "� ��19 ) O-18  @�[-��� .��� 7�_� (#E 5,   ��±  "��I� `�\-�

���� @,� "� ���� �-�8 KJ� �3/25 ± 2/29 �=�� ��� "� W.  @�[-��� .���  L��±  "��I� `�\-�(=;�� )  (-�4- a8� �� `��:� @�� �-��E9/51 ± 5/85 ��� (U�2�. 

����� :����  (��G� 9�I��J� �� (?,�U� "�@�,�C (I��J� @,� "� 7�_� ���� �-�8 KJ� Y��+ ��'"�8 P�4L�� (H ��� � ��  � "   ��%a� 9�*�U� ���� (�

7,� *\� *+�� �-�-�2 �*,*+ )�%.  

:����� ������ KJ� -�8� ����� �P�-��� 9����:�  

  

: �!�� @���" ��"$, C. �	 �" #�$$� �%!��� &'����� (����)� �	 *'+� &�,- ./0 &0��" ��/$� ���0��1�" ���2� �� . ��+$C 3*�G-�� (=Z�

 #�NO;�1395 b34 )379 :(391 -387  

  

�����  

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

���  � !"!# $��  ) ����&1(.   ������
 �������   *��+�# ��
�, $ 1 

����� 34-5 � ���� ) !#��2 �� ���� � (45 !2��    ���	&�� 3�����4


���� 5��6� )3(.   

�&� 
 57
 &!89�� 3��:6 �;<   ��� � *!�# =#�� ��6 �� ���� ��>

 �5�� *!# *!9��� ?��� ��&    @"��# �A�B� =��� &!89��    5�CD ="��


*��&��� �� ��� �� �E8� � F�B7� *!7A� 3G�"� $�� ) ��#4 �2.(  

*!7A� 3G�"� ��� ��!�         ����� ��� �9G��� ��H 9�&!�89�� ?��� I�"

   ��� ��JA���� A��B� =���� &!��89��     ������
 �� ����6 ���+D �!9���#  

� !8"�+9 )5(.  

�� K�� 2013� 31   !�2�� ��&!�89�� 6� ��� ��  ������  ���	&��

��C6�� ���� $M:��� 9���6 ������ $����B� ���" �A��N�� 08/0  ?���& ��

�� ���A !9��� )7-6.(  

 *!# ��E"� ������ ����� S�4� ����   ��!�� ����� �� 5	B9

 �� ��� � ���  �� �E8� $�AN�� K�+A�� �� ����� 5��6�  ���# )8(. 

   �� &!�89�� ����� �!�#�9 T� !U� �H $�����      =��8; ����B� ��" !�88H

!8AB� 9�&!89��� ���AN �� V�U� ����� ���
�� !8AB� )9(.  

 �� ���� ��!�� 80  !�2��      �� ��H $���	&�� ������
 ������

 3�D��8  �
 �#4 � X� M	2 ���� YZ9 �!�� )10(.   

�9�A[	#�6� �����NH �� 	�\� 3�!�Z
 ���� ���  ��    ��D�� ����


 �
��� �� &!89�� 3����4
 �� ���� T� *��]A�� ���D 5��6� �H ��+9

 ^5�� ��_ @���� T� �A+H��� �U��:�  �� �H $� �    =�"� �� `��6 ���a

 ?�E9� �8��T*!#  �!#�� 5��".!"��J9  

�&'�() ����� 
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 �� �	
�� 3��!2 �" bB�C��� "���8#S�4�  =���!4� �� ����

�����
� � �� $��c
 ��a !9��
 Y�d ��    ��� �	
��� 3e�N� T� $��&

�U��:� ="� �� .!"�+9 I+H �����      =���!�4� �� ����� 9��6 M:��

*T�!9� ���f
 ��A���+�� �� �� D���� �����
  $��&!"��&.  

  

��� 	
  

��U�� $  Y��gd ���� ����#   ���� ������
 =���!�4�$ U�� �����$  ����

 (���D �" *!89��) �����
 ?�!4�)60 -18  ������   �C�2�� �hH�!�� $   9���T  

4 �>��� �
 �AD���      ��� ��� i���U� I�#�d ���
 ��6 Y"��T  5���6��

��A���+�� j9�k��� Y[� �� *!88H �U���� (����   � (`) ?��H� K��� $��

    � ��� .���� ����f
 ���
 bA]� $�!f# �"= 
�
 ���    ��
 5�Nf	"��� $�!�A�� T� �  

15  *����
1388  ��4 #�5] 12 �AD�� �� �� �A]� H) � ���    K�!�� l����

���4
 ��!D� U��= ��&"!(� �9�+9 &��$    mZ�� ��
200   �� ���) ��]9    ��n9

 =A����&010/0  =P  �014/0  =d����� I��#�d ��A���� p����:� �($  ?���E9�

��T "Y ��$ ?TG� �9�+9 � !# ?�E9�a �� & �9�+9��$ *���  ��  �l�A��� 

� � ���� �n9 T����� 9�6 M:� ���� ���� ���� A��& ���,!8.  

*!88H �U���� �����
 =���!4� �� q���� 3�4[N��   l���� ��

jr� � !# 
�Dea� ?�� ���� K�� s�#�   ��� $��\&!H T� !U� �9�+9

    K����� (����f
 9�9��, �#�d ���T�� *�JN"��T ) @��� *�JN"��T   .!�# 

    *�JA��� T� ������ 9��6 M:� Y"��T  ?�E9� 5f�Agilent GC 6850   

)5301 Stevens Creek Blvd, Santa Clara, CA 95051, USA (

 ���� 5	h� ���U� .!"��& *��]A��)*�JA�� j9����
 �� ���
 ��(  i"��A9 �

 T� �AN��5  �C��   ��� �� ?��&   ��A�� K���U�) 005/0  !�2�� (��   ��n9  

.!# �A��&    

) ���� 9�6 M:�BAC  �"BAL     ���6 �� ������ ����� ��!�Z� �(

�� �� ?�& �B� �� ���  9�6 M:� 8U") 5�� �A��1/0    ������ !�2��

1/0  �� ���� ?�&100 C��  �" ��6 �A��100 C��   ��� �� ����� ?�&   ��A��

��6 �   
��Dea� ?��� p�"�a T� i"�A9 \6� T� !U� .(!#���    ]��2�
 ���� 

 ������ ������ $������tA����� *��]A���� T� ���9?������� SPSS �[��B9 $ 16 

)version 16, SPSS Inc., Chicago, IL!# u��[A�� (.  

  

���	 	
  

 T�200   ���U��:� ���� ?�!4�174  ) ��]987    � ���� (!�2��26   ��]9  

)13  .!��9��� �T (!��2��137 ) ���]95/68  ������ 5���U+� T� (!��2��

) ���� 8� *��& �� �U��:�35-18  K��� � (63  ) ��]95/21   (!�2��

  8��� *����& ��K���B9��� )60-36 K����  .!8A��#�� �����, (163  ���]9  

)5/81  � *!���89�� ����U��:� ������� =���!���4� T� (!���2��37  ����]9  

)5/19 ) !"!# ���  .!9��� ���D (!2��GCS  T� �A+H ���� �!�13� 

K�� 5D�� �� �������A9� �� T��9 � �� T��9Chest tube  K�� 5D��� �� �

 �� �+D v�
� �� K�ZA9� b�+4
6  K�� 5D��� �  b�+�4
   ��
����dG ���

j9�k��� �  b�+�4
   j�9�k��� ���
��9��H ��� �    (�A�N�� ��") �� �����

  ���[A��� �� JA�B�#  !��8C� $��� �    =��J� ��!�"�d�9 JA�B�# �����

9��[A�� �*�f� ��!"�d�9 JAB�# ���� �� (33 ) �]95/16  T� (!2��

� ���� �U��:� ���� 5�U+�.5#�  

 �� ="��U��:��       ��H �� ����� 9��6 M:�� ����� 5	h� 9�����

������� ������ 5���U+� 19 ���]9 )5/9 !��2�� �� ������� =��"� .����� (

 �(`) ?�H� K��� ��A���+�� j9�k��� �� *!88H �U���� 5�U+�6  �]9

)2/14 !2��    ���
 bA�]� $�!f�# j9�k��� �� =�U���� �� � (13   ��]9

)2/8 !2�� .��� (�� �"= :� ���U��  ?��+
  ��!�4��=  ���  M:��  9��6 

�5	h� *!89�� !9���.  

 w�+E� T�19    �5�	h� Y"���T  �� �]914  ) ��]96/73   �� (!�2��

 � ���� 8� *��&5 ) �]94/26    ����, K��B9��� 8� *��& �� (!2��

      �5��	h� Y"����T  ���� ������� �� ������� ��9����� .!8A��#��18  ���]9  

)7/94  .��� (!2��  

   9��6 M:�� =�J9���      ������ �5�	h� Y"���T  ��� ������ �� �����   

3/25 ± 2/29 ��C ?�& �� �� ���A )�� �N��8 :102 �+H� ��8 :6 � �� ��9� :22 (

� .���"= ����� U+� ���5    � j�9�k��� ��� *!�88H �U����� ��A����+   K����

 �(`) ?���H�6/24 ± 6/28 ����C ?���& ���� �� �����A U������ �� ��=  ����

�!f# j9�k���$ 
 bA]��� 6/26 ± 4/29 ��C ?�& �� �� ���A .���  

  �� ����� 9�6 M:� =�J9��� ����� 5	h� M:� �� =���!4� ��

����� m�]6 ���  �� =���!4� 3/20 ± 4/25 C��  ��� �� ?�&   ��A��

)�8�N�� :76 ��8�+H :6 �  :�9���14(      !"!�# ����  ��� =���!�4� �� �

����� 6/46 ± 0/48 C�� �� �� ?�& ) �A�� �8��N�� :102 � ��8�+H :15 � 

 :�9���23( ���.  

  

���  

 �� ="��U��:��     �5�	h� Y"���T  ��� ����� �� ���� 9�6 M:� =�J9���

2/29 C�� �� �� ?�&  ��A��   ������)029/0   � (!�2��   5�	h� �9�����

 ����� ���� 5�U+� �H �� ���� 9�6 M:� ����5/9  .��� !2��  

9����� 	B9 9�6 M:� ���� 5	h� � � ���� ��J9��=  M:��  9��6 

���� �U��:� �� $   ���Z� ��� 5	B9 �y��"�    � @����� �� *!�# ��NA8�" ��J   

)21� 20 -11� 2f��
 ���, ��a �� (  .��� �A+H9����� 	B9   ����� 5	h�

9�6 M:�  ����� ��J9��= 9�6 M:�  ������ 3�U��:� ?�E9�  *!�# �� 

@���� �"��J �� ��a �2e6 �� K�!� 1 � *! 5��.  

 ��U��:� ="� ��174 ) �]987 !2�� T� ( ���� �����  � ���� �U��:�

26 ) �]913 !2��       p�CU
 ��� ����
 ��� ��H !�9��� �T (80  !�2��$ 

���&������8 ����$ &!��89�� ) ������� ����22(� ��9����� 5/81 !��2��$ 

U+� �� ��&!89���5  �����  ���U��:�  �9����� 29  !�2��$  ��&!�89��  
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���� 1 .�	�	
� ��� ���� ��� ���� ���� ���	 � ������  ��� ���� ���	 !� "�#���� $�%�	 &�' !� (�	�� �)
�  

(�	�) ������� �	�  �����  ��� ��!	"�  	���#  

Cydulka ) ����	�! *2(  211 - .� �- �/���0" �  1�16 ���  70 ) "��33 �������� (� �%# 45��  6	7�1/0 ���� 8� -0" � �)09��0. 24/0(  

Holubowycz * ����	�! )11( 2962  * ��:�/��� 6��
) �;7�5� ��%� <7�- �"=

(��"=�>�  

�%# 45�� 6	7� ≤ 08/0 ����  ��38 ����  ?��:�
 @%=30 ����  ��:�/���

 ?�
 A*"��32 ����  * �
 A*"�� ��"=�>�28 ����  �"� ����%� �%B%�

.D
�� �%E* �
 A*"��  

Ahlm  *Eriksson )12( 420 =% � �"=� =�"B F��%G ��0	�  20 ����  * ��:�/���20 ���� B DHB ��"=�>�IJ0" ���%- 6	7�.  

Walsh ) ����	�! *13( 322 =�"B $*�K�0	�  7/25 ���� ����� �%# 45�� ���%- DLM� 6	7�.  

Sun ) ����	�! *14( 40 �%B%� ��%�  *340 �/��� � ��8" ��*86 �N�0� 

�%B%��  

13 ) "��33 ����( 1� �%B%� ����%� * 117 ) "��34 ����( 1� *": $*� ����� 

�%# 45�� � �O ���%- DLM� 6	7�09��0. �%B%� *": �� 6	7� 45�  ?��%�12/0 

����  ?$*� *": �� *18/0 ���� �%-.  

Shih ) ����	�! *15( 923 =�"B $*�K�0	� �//O P"K� � 6	7�  421 ) "��45 �������� (� �%# 45��  6	7�≤ 5/0 ���� ���%-.  

McLellan ) ����	�! *16( 333 �/���  128 ) ��%�4/38 �������� (� �%# 45�� � �-) DLM� 6	7�09��0. 14/0 ���� (

���%-.  

Runge ) ����	�! *17( 187 �/��� � $*�K�  53 ) "��28 �������� (� �%# 45�� ���%- DLM� 6	7�.  

Rehm ) ����	�! *18( 321 �/��� � $*�K�  78 ) "��24 �������� (� �%# 45�� - 6	7�0Q  1�1/0 ����  *9  "��  

 �*�G)3 �������� (� �%# 45�� - 6	7�0. 1/0-05/0  �������%-.  

Mancino ) ����	�! *19( 150 =�"B $*�K�0	�  55  "��"NB)8�L 37 �������� (� �%# 45��  6	7�≤ 1/0 ���� ���%-.  

Biffl ) ����	�! *20( 387 �/��� � $*�K�  137 ) "��32 �������� (� �%# 45��  6	7�≤ 1/0 ���� ���%-.  

Pelicao * ) ����	�!21( 391 �"= @%= �
 �� �J��G  �:�/����  141 "�� )36 ����( ����� �%# 45�� ���%- DLM� 6	7�.  

  
� ��
���5C� �� U+��5 ���� ��U��:� &!89�� ?!D   ��+� �+A�B� $ 

���� ��9T$ ���&�����8 9����� 5/12 !2��$ U+� �� *!89�� ��9T ��5 

��&!89�� ���� �U��:� &!89�� � �"=+ �
 ��&!89�� �T )22(�   ��� ��!U


��
 ���, �U��:� �� ��9T �A+H �
����� 5��.  

 ���� *!89�� ��_ =�N9�� =���!4� ="� !9!�N9 �U��:�^  �; ��  ��H

 S!��JN��gd  �
 ������ T� $��� �� �<��>     �� ����� S��4� $��\�&

*!89�� ��_ =�N9�� � ��� S��4
�   �+9 �Z:8� z�7� ��    bf�� !�9��


f��
 ���, �� ��E"� ��� S��4
 !8"!#�� �A#��.  

@+� �9�+9 $��   �� �� ="� �� �� �478� ��U��:� Y[�  j�9�k���

 �� ��JN9�� 9�A���+��#5�� *��� ���f
 �f.      ����� ��� ����
 ���
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 5�U+� �� ��+A�� $��

� i"�A9 ���+D 5�U+� �    b��+U
 ����, @���� 5�U+� �� *!�  5��

��:� ?�E9� ^5B�9  5��U+� �� ���9 � �"��# �"�� �� ���N� 3�U   $���

��_ p�,� ��� �� �� $�f# � I+H �
 .!"�+9  

�9�+9       9���T =�J9���� 5�#\& T� j�d ��U��:� ����� ��6 $��   

9/51 ± 5/80    ��A��& =���!�4� T� j9�k��� Y[� �� �>��� T� �Z�,�

.5�� *!#    T� �  9��6 M:�� ����� S�4� 3��2 �� 5�� f"!�

��� ���T 5��� *��� ��CZ
 �� �� ��9�+9 5��"�� ���T �
 �> ^ �8{+��= �

K�+A�� S�4� ���AN ���� �� �# �� � :U
�3e  ��6   ��A]� � ?��J8� 

U
��= #�5] ����8  5�f�  ��9�+9 & ��� $ z��7�  *!�N9   ��� =�"� T� ^5��� 

�  �T l!� ���
 �H� ��!D� ��U��:� T� *!�  5�� $ �y���   =��+[
 I"

) bHUnderestimateT� ( .5�� �>��� ���T �� ���� 9�6 M:�  

*T�!9� � ���� ��U��:� ="� ��  ���� � ������ �"�� ���� �� $��&

�8+�DT� .!���9 �+D �� � �  ��"      �� ����� =�"� S��4� K��+A�� �H

� S�4� ���� �H 9�BH  !�88H�       �ZA�B� bf�� =���U
 �5��� �A�N��

  ��U��:� ="� �� &!89�� ����� T��� �� ���� S�4�   .5��� ����#�

b� S�4� ����"� �� �H ���� ���� K�+A�� ="�    ��" ������� �"�� ���T

bf� YZ9 ����� �� 5	B9 �D�8+� ����   M9���� � ����� T��� �� $�


�� &!89���A# !#��. ���� ���� $!U� 3�U��:� �� T��9 w�y�� ="�.  

A9��E &��$ �f9" �"=   ����� S�4� X�9 �H    9��6 M:�� ���9 �

H) ���� �(5�� S�4� ����� �J9��� �� ��4  ������
 =���! ��U���� 

*!88H �� �� ����A���+ 57
 �U��:� � *�Z��� �H  �79�� ���D !8AB9��


��NA9� 3�U��:� �� 5	B9 !8#��  @���� �� �A��"��J"� 5�� �A+H  =�"� .

������  |T�� � 3�!���Z
 5��CD ���� ����"T K���+A�� ����  � 	�\��� $����

5"��!7� $!� 9�9�, $��  .5�� �
  

 5�+�� � ��NH �� &!89�� M9��� � 3����4
 $G�� ���  �� �n9

  ��
 5�� ?TG $�AN�� 3�U��:� �&!89�� M9��� T��� �� 9�B9� ���D

p�,� ���� =+y �>��� YZ9 �w�y�� �
   � ������� �"�� ="��   �����



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34  /���
 �379� �! / ����"# $%� 1395 390 

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

 ���� ��9 �D�8+�����& ���, ���.  

  

$�% ��& � '()*  

 T� *!8B"�9  $k���
����� }4[
 v��) $��!�� CD �AH� $�,  F�8�

 ����N9��  (���"� �#�d ?�CD *�JN9�� 5+� ��   ��+8��� ��A���  ���9 �

  �6��� l��	D �AH� $�,  F�8� ) $� �B�~  �8� K�  5�,�  *�J�N"��T 

 �![� ���� � ���� j9�k������f
 9�9�, �#�d ���T�� (  5+�� ��

 ���N� ��A��"�+8��� 5f� *!9T�� $��   ���U��:� $���� �� ��#  K��+H

 9���!, � ��N
� ?eD� �� ��6 .����  

��"�d l��� �� ��U��:� ="� ���9 $    5�"�+� 5�7
 � *!8B"�9 44[


 5	> *��+#) ���"� �#�d ?�CD *�JN9�� ���101   X����08/03/1387 � (

 8� 5"�+����f
 9�9�, �#�d ���T�� 5�� *!# ����. 

  

References 
1. Smith PF, Remington PL. The epidemiology of 

drinking and driving: results from the Behavioral 
Risk Factor Surveillance System, 1986. Behavioral 
Risk Factor Surveillance Group. Health Educ Q 
1989; 16(3): 345-58. 

2. Cydulka RK, Harmody MR, Barnoski A, Fallon W, 
Emerman CL. Injured intoxicated drivers: citation, 
conviction, referral, and recidivism rates. Ann Emerg 
Med 1998; 32(3 Pt 1): 349-52. 

3. Berk WA, Henderson WV. Alcohols. In: Tintinalli J, 
Stapczynski J, John Ma O, Cline D , Cydulka R, 
Meckler G, editors. Tintinalli's emergency medicine: 
a comprehensive study guide. New York, NY: 
McGrawHill; 2004. p. 1064-5. 

4. Centers for Disease Control and Prevention (CDC). 
Update: alcohol-related traffic crashes and fatalities 
among youth and young adults--United States, 1982-
1994. MMWR Morb Mortal Wkly Rep 1995; 44(47): 
869-74. 

5. United State Department of Transportation, National 
Highway Traffic Safety Administration (NHTSA). 
Repeat DWI offenders in the United States. NHTSA 
Technology Transfer Series No. 85. Washington, DC: 
NHTSA; 1995. 

6. NHTSA's National Center for Statistics and Analysis. 
Alcohol-Impaired Driving Traffic Safety Facts 2013 
Data [Online]. [cited 2014 Dec]; Available from: UR: 
http://www-nrd.nhtsa.dot.gov/Pubs/812102.pdf 

7. Jewett A, Shults RA, Banerjee T, Bergen G. alcohol-
impaired driving among adults - United States, 2012. 
MMWR Morb Mortal Wkly Rep 2015; 64(30): 814-7. 

8. Hingson R, Winter M. Epidemiology and 
consequences of drinking and driving. Alcohol Res 
Health 2003; 27(1): 63-78. 

9. Dellinger AM, Bolen J, Sacks JJ. A comparison of 
driver- and passenger-based estimates of alcohol-
impaired driving. Am J Prev Med 1999; 16(4): 283-8. 

10. Fell JC, Nash CE. The nature of the alcohol problem 
in U.S. fatal crashes. Health Educ Q 1989; 16(3): 
335-43. 

11. Holubowycz OT, Kloeden CN, McLean AJ. Age, 
sex, and blood alcohol concentration of killed and 
injured drivers, riders, and passengers. Accid Anal 

Prev 1994; 26(4): 483-92. 
12. Ahlm K, Eriksson A. Driver's alcohol and passenger's 

death in motor vehicle crashes. Traffic Inj Prev 2006; 
7(3): 219-23. 

13. Walsh JM, Flegel R, Cangianelli LA, Atkins R, 
Soderstrom CA, Kerns TJ. Epidemiology of alcohol 
and other drug use among motor vehicle crash 
victims admitted to a trauma center. Traffic Inj Prev 
2004; 5(3): 254-60. 

14. Sun SW, Kahn DM, Swan KG. Lowering the legal 
blood alcohol level for motorcyclists. Accid Anal 
Prev 1998; 30(1): 133-6. 

15. Shih HC, Hu SC, Yang CC, Ko TJ, Wu JK, Lee CH. 
Alcohol intoxication increases morbidity in drivers 
involved in motor vehicle accidents. Am J Emerg 
Med 2003; 21(2): 91-4. 

16. McLellan BA, Vingilis E, Liban CB, Stoduto G, 
McMurtry RY, Nelson WR. Blood alcohol testing of 
motor vehicle crash admissions at a regional trauma 
unit. J Trauma 1990; 30(4): 418-21. 

17. Runge JW, Pulliam CL, Carter JM, Thomason MH. 
Enforcement of drunken driving laws in cases 
involving injured intoxicated drivers. Ann Emerg 
Med 1996; 27(1): 66-72. 

18. Rehm CG, Nelson J, MacKenzie D, Ross SE. Failure 
of the legal system to enforce drunk driving 
legislation effectively. Ann Emerg Med 1993; 22(8): 
1295-7. 

19. Mancino M, Cunningham MR, Davidson P, Fulton 
RL. Identification of the motor vehicle accident 
victim who abuses alcohol: an opportunity to reduce 
trauma. J Stud Alcohol 1996; 57(6): 652-8. 

20. Biffl WL, Schiffman JD, Harrington DT, Sullivan J, 
Tracy TF, Jr., Cioffi WG. Legal prosecution of 
alcohol-impaired drivers admitted to a level I trauma 
center in Rhode Island. J Trauma 2004; 56(1): 24-9. 

21. Pelicao FS, Peres MD, Pissinate JF, de Paula DM, de 
Faria MD, Nakamura-Palacios EM, et al. 
Predominance of alcohol and illicit drugs among 
traffic accidents fatalities in an urban area of Brazil. 
Traffic Inj Prev 2016. [Epub ahead of print]. 

22. Samani M. Female drivers are law committed artists 
(No. 3399). Iran Newspaper 2006 Feb 20; 8. [In Persian] 



 

 

1- Assistant Professor, Department of Emergency Medicine, School of Medicine, Arak University of Medical Sciences, Arak, Iran 
Corresponding Author: Ramin Parvizrad, Email: r.parvizrad@arakmu.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34 ���
 /� 379� �! /�  ���"# $%�1395 391 

Journal of Isfahan Medical School Received: 28.12.2015 
 

Vol. 34, No. 379, 3rd Week, June 2016 Accepted: 29.04.2016 
 

 
Blood Alcohol Level in Victims of Motor Vehicle Accident Presented to Two 

Regional Hospitals in Tehran, Iran 

 
Ramin Parvizrad1 

 
Abstract 
Background: Alcohol related motor vehicle accidents results in thousands deaths and severe morbidity around 
the world annually. Motor vehicle accidents are the first killer of 5- to 34-years old population and alcohol has a 
role in 45% of fatal crashes in western societies. Theoretically, identification of alcoholism or alcohol related 
injuries may help to prevent alcohol related problems. This study conducted to determine the blood alcohol level 
(BAL) of victims of motor vehicle accidents presented to two Tehran trauma referral hospitals.  

Methods: In four 12-hour clinical shifts per week, two hundred adult victims of motor vehicle accidents who 
presented within 4 hours of accidents were sampled. The samples have been tested for BAL at a reference laboratory. 

Findings: Of 200 patients, 174 were male and 26 were female. Blood alcohol level was positive in 19 patients 
(18 males and 1 female). The mean ± SD blood alcohol level was 29.2 ± 25.3 mg/dL and the mean ± SD time of 
accident till sampling was 80.5 ± 51.9 minutes. 

Conclusion: The prevalence of positive alcohol level in this study was lower than counterpart studies reported 
from western societies, possibly due to religious values and more strict legal limitations. 
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��5�3  �#       /�0 &�&��"
 /�;�<� C��� /�

 �m�� y�A� � %���3 1�& !���963� 7W  %&�>���6 ��� 1+���6� ��X   �� 	�

$
�&� 	�2� $�5*�. )19.(  

#��
$       
��0 /� �������� 	
���� $��G8 	�� 1Z*<B� 1� 
�$ 	�3

1� %�
 C�� 4� 1|9 .$ 
        ��<�"� $��G�0 #���G� ����� 1����
$ 	��3

#��
$ �C���0 # 
�� 4� %&>>0 !]6��� 	�3       1G�A. !�6� $��;�� ��3

R6� &q 	�3 
�$ 4� %$�Z<"� #� 
 &�q �1,$�   
�$ �1�+��(    &�q 	��3

%&>>0 !��U7 	�3 
�$   o>+7   C��� �*�� y�A� /0 !"� 1<=�>� 	

) !"� %���3 	&� }
��. � �3 
�$20.( p 
 &�� �/;�<� 
$   1���3

!���96 &>��� %&>>0 ����7 	�3       1��Y�� Q��`
 eL=�&�� �	�56 	

'�( 	�� �1�& !���96 9� 	
��� C�� #��
$   	��,) $$�, 16�12 .(

1"
� / /��7 �    /�9���� �%&�� :��;�� 	�3    y��A� ~��A= 
$ 	�

Q3  �m�� #��43  c�" � 	4��3 C���7 :�;��  NGF     ��� #���>. /�

 1� 
�� !]6��� 
$ Q8� ���.p�� 
$    �������� 	
���� / L<G� 	�3

1� �]� / .&+� !6�� Q��"        4� /�>��4 C��� 
$ e��U�U�7 :��;�� &"


= p4
�QR���5� !=�>� ~�A= 
$ 1j�   ~��A= 
$ ��,
$ 	�3

'�( 
$ ��5� !6��
$   C���7 e��X�   �������� 	
��� #��
$   	��,

'�( &9 4� �
 �j�[ e����27   &�� 
�$
�=�  #��
$   )�<>0 �	��,

&3$ 
��� 1"
� $
�� ������� 	
���.  

  

��� 	
  

1�$��4�  	�3/9���� :$�&97 90  $�w� �� 1����j p�� �"Wistar   ��

/>��$  1�4  	150-100   C�"   :�,8   /�<Z3 4� %&5�+3 w( 	   )����

(���) #���� 
�<"�( �<�<R��  H��� / #$�0 �U<>� 4� &9 .&� 	
�&��=
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 �	
�� ���� ����3 ���� ��� ���� ��� �� ����� �����   ����� ���	
� ���� !����"# � 

1�$��4� �'3 w(      	
�&�8m� &��&� H����� 
$ /�<Z3 �� e&� / �3

&�&�   	���$ � 1���� 
$  2 ± 22  /��
$ 	  1<���"   �$���,  !��l


 	��35 ± 50 �&j
$ /=�v 	   15�
��7   1��>� 
12:12  !.��"   

IZ� 
$  	�3) e�>�0 1*(5      	
�&�8m� (I�Z� ��3 
$ p���  .&�&��

 $�&9750 p�� 4� �"        16$��A7 e
��j /� �����4� 	��U�� !�8� ��3

   a�B<��40 % �, 	�� ��� �"      
$ .&�&�� /�<6�, ��]� 
$ Q���" 	�3

 	�U�� 4� I( �!��8�p�� #4  #&�"
   ������� 	
���  �3 /�>��$ / 	 

 1�4 250-200 :�, %4�&�� !8�)   p��� #4  	���,   4� ���3  	 4���7

 � )�<�;�$!�"�R[ 01/0 :�,   p��� �(&�� %$�Z<"�     e
��j /� ��3

 
$ 16$�A79  % �,10 1��7   �����1-   Q���"+   �C����72-   Q���"+ 

+ C���7  �m��3 �3- + Q��"  �m��3 �4-   � L<�G�  + �������� 	
���� / 

 �C���75- + ������� 	
��� / L<G�  + C����7   ��m��3 �6-    /� L<�G�

 ������� 	
��� + �m��3 �7-  �Q��" &3��8-     	
���� /� L<�G� &3��

   �������9-  Q�.&�&� Q�RU7  

�[��� 1���7 
$ k�U�7p�� �      $�4� 1�"�<"$ a�   �Y�� /� ��3

<��$&>.  /0 !"� �0r / :4u[��� 4� &91 ��7 �[���  �C� 19   ��"

p��  ) &� 
$ %&� xB+� $�&97 k���)1(       T��� !�*. /� ��� 

���7��1 ��7 :�;�� 
$�C� U�7 �[��� 4�k� .&�&� yY[  

)���0   C�_<R�"���3 	�U�� % �, :	
�Y,     	
���� /� L<�G� 	�3

 1��Zj # 
$ k�
�7 � ������� �34$ � ��7�7 /) C�4L��4   C���<0 	�

50   4 1*��  (:�,�*�0 � :�,� p�8�p�� �" ID" .&�&   ��3 # 
$

I0�7 �<"� %�m<"$ )Stereotaxic ( 
���&� %$�$    I�*l� s��"� �  

Paxinos-Watson� /���[�� 	 CA1   /�� n��v   !��"�
 n����0�D�3

e�A<B� 8/2-  =AP �7/1 ±  =L  1�*�� �R[ �)     (��<�8/2  =H 

1*�� �R[ �)  (��<� �  H�"�7     ���>3�
 I�*l�   I0�7 �<�"� %�m<�"$

!�L. � 	
�Y,�&   &    %$�$ 
���� n���0�D�3 # 
$ )����0 &��   /�  

#�&�$ #���" ��0  �A<� /�;�� / 15��(&�$�, .  /�<Z3 �� �ID"

)���0 4� &9  �	
�Y,C�_<R�"���3 )�*��   !0��� 4� %&� 	
�&��=)

Sigma        ���l C�,$��( !0��� 4� %&�� /��87 ���5���� 
�+0 !=�"

7#���� �#��8( /  Q;[1 �<�� �5���  e&� 
$2  /�U��$    C�� # 
$ /�

p�� �2� % �, 	�3   Q��   �������� 	
��� / L<G� 	�3   .&�� k��
�7 

       	
���� $��;��   1� 
��� ����B7 	��� C�_<�R�"���3 �Xz� 
�&U�

 ��������6/0 ) 
u��86/0        %&�� C���97 (p��� ��3 	��� :��, �5��  

) !"�2 .( 4� #��4�Shuttle box    	
�<6
 e����27 1"
� 	�� ���

 4� #�>��l�$�;��  !6� � C�_<R�"���3 k�
�7 4� 1��� ������� 	
���

 %$�Z<"� n��0�D�3.&�$�,  

%��� /��� 	 
��� 	 
 1� �&7 C���7 :	4��3 C���7   	��� #�$�,

5  e&� � /<Z3 
$ 4 
C���(     /�*[�� /�" 4� �5�+<� /�0 &� ���� 	 

1��>��   /�*[�� 
$ .$�� 
�� !�GV7   
� /6�q� � 	  /�<Z3) ) � 	 () �� 

p��  e&� / 4 
 �3 �315-10    !.��" �� /U��$10    /�U��$ 
$ ��<�

<6
 %�
 #�$�, 
��� 	 
&>/*[�� 
$ . 	 /<Z3) : $ 	    �(:
��8v ��7 : $

p��  e&� / �&<� �312  !.�" � /U��$12    
���� 	 
 /�U��$ 
$ �<�


 %�
 #�$�,<6&>  1l 
$ o�
&7 /  3   !����96 e&�   e&� / �/<Z3

 1��8� #���� / �7 &� %$ �6�60     !.��" �� /�U��$20    /�U��$ 
$ ��<�


"�/*[�� 
$ .&  	/<Z3) :�" 	 (Q<+3 �7 Q;>(�  p���     C���3 �� ��3

!.�"  )$�9� C���7 e&�)55-50  16��A� #w�R0� �V0�&[ &j
$ (

 e&�  �$ /��$��$   &8   #����( / �
 /<Z3 &�&���"
 )21   
���� ���� .(

%
 $ )�l 
$ #�$�, 	  /9���� /�
$ �Zj$�  
��X� 4� 	��,�*� 	�� .

15��<5�� K�� 1���<[�� �   17��j �����7 k��l 4� e�����[ p4��

   %�m<�"$ 1���8<�� 'B 
$ ![��<"�   #&� ��$�� 4� �7 !6�, :�;��

.&>>0 a�><��    

 �m�� y�A� #����3, :% � %&>>0 !6��
$ 	�3 	  �m��3�   )��l 
$

8  /��4 
 �/<Z3800 1*��    #����[ #&� #4  :�,��*�0 �3 	�4� / :�,� 

�m�� ��5� 3  !0�� 4� %&� /�87 �#$�8>� 13�� C� 
)Sigma  #����

%
��� � 	 )�A��: 8020-F(  	 �[12    ��������m3�4�0 $ &�j
$

   &�"�18 &�"� ��E���<>(�4�5�� &j
$   p 
 /� 10�
�= e
�j /

 `� �,)2 C���7 4� �G� !.�"( $�0 !6��
$&� )22.(    	��� �C��>\�3

% �, 
$ `� �, 4� 1��� s�<"� �X� 4� 	��,�*�  Q�3 ���5� 	�3   #���4

% �, /     .&�� %&���
�= a� ���� ��5� ��� 	�3    �!�"� ��0r /� :4u

   )����0 ����� '3 w�( 1����� �[��� 1���7     	
���� 	��U�� �	
�Y�,

 %���� 	���� ��������  /����    !�6�   
�<�+0 �C����7 	     s��"� �� �	
�$��

C��� /��� /<��0 	 .&� :�;�� #�
&�4�� %�m+��$ 1<R�4 '3 w( 
$ iL=� 	  

/����  :13�m+���4� 1��4
�   	
�$�72     C���=� 4� I�( !.��"

/R*� 	 C���7   ��m�� y�A�  3 1����7 �  p���  ��3    k��
�7 �� # 
$

  4� 1�G�0�7 1��Z�j  ) C����<050  1�*��        (:�,��*�0 ��3 	�4� /� :��,

) C�4L��44 1*��  (:�,�*�0 �3 	�4� / :�, p�8� &�&�  ��" ID"  

#�  �&� �3&�$�,1[��� f�7 4� %$�Z<"� � �&<� .�   /<6�5�� /�;��  &��

 �
�= �2�  &�$�,   1�[��� f��7 H"�7 Q��" �2� .   
��l /�  4� k���$

 / H"  $   ���7 ��   &� Q�RU7 Q��     /� �n���0�D�3 e��A<B� /� /

 I*l� ��0Paxinos-Watson   ��&�� ���G��� Q<R�" 4� n��0�D�3 �

�+<R�   %$�  �6 ���� #` �<�� 
$     
$ 	&�9 	��3������ 	���   &�

 	��$70- /�
$ 	 1<��"  	
�&8m� $��,&�$�,.  

 c���"NGF  4� %$�Z<��"� ��� n����0�D�30!��� NGF  ~���AB�

p��  ��3	  ����j1�   !=��") !0��� Cusabio Biotech   �#��3  

v�C� 87 /��    ,$��( !0��� 4� %&��C�   � �#���87 ���l #���� p 
 /� ( 

Enzyme-linked immunosorbent assay )ELISA( %4�&�� , 	��� 

"�R[ .&�!� !�0 %4�&�� ,�	�� 195/0 ( :�,��5� � 
$ 1�*� � �<�  .$�� �

j�7 kGl/� 	 !0�� %&�4�"�  �&<�100 �1*�  
$ !6� :�,1 �1*� ��<�    
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 ���� ���� �	
��3 ���� ��� ���� ��� �� ����� �����   ����� ���	
� ���� !����"# � 

��� �1 .�	
��  �	��� ������ � ����	����� ��� 	��  ��	� � �!�" ��	 �# $# %&'� � �� ��# � (')8  $&+� 	��� ��,� � �� -3  

��	 

���� 

(���) ���  

 ����	��± �	��� ������ ���� 

(���) ���  

 ����	��± �	��� ������ 

�����  �!  ����� "!  �����  �!  ����� "!  

�)*  

($",) 

./�� �!�
  

)9  =n( 

92/11 ± 11/223 28/23 ± 11/301  �3�� + 56"�7 + ./��3  

)6  =n( 

76/7 ± 38/214 45/18 ± 13/332 

"�6��/9 ����:; �!�
  

)8  =n( 

62/14 ± 13/218 47/41 ± 88/323 56"�7 + "�6��/9 ����:;  

)9  =n( 

69/11 ± 33/221 99/44 ± 33/327 

.
  

)6  =n( 

95/10 ± 00/220 01/32 ± 17/314  �3�� + "�6��/9 ����:;3  

)8  =n( 

45/13 ± 38/225 99/27 ± 25/311 

56"�7 + ./��  

)9  =n( 

27/5 ± 44/214 73/24 ± 78/332  �3�� + 56"�7 + "�6��/9 ����:;3  

)8  =n( 

99/11 ± 62/227 73/31 ± 38/307 

 �3�� + ./��3  

)8  =n( 

53/19 ± 63/215 28/20 ± 13/334 - - - 

  

5�� e�ZR6 �6�1 "� �/<�&� 	 4/7  ���`���3 ��0 /�
��  !�=��>5� 

 �<���" 4� &9 .&��Z`�� 5 �$ /�U� �	   a�<�� �� 10000   �/�U��$ 
$ 
 $

����6 )�*��1  p 
 
$ ';>" !8�ELISA )0 
�� � kGl  (!��

 %$�Z<"� .&� //jL= 
�l� 100 ��<�� �5�  /����� 4�  ��3	     )��8;�

��$ 
$ �3$
�&��<"�	 37 /�
$ 	 1<��"  $��, e&� /2   /��5�� !.�"

ID" .&�&�� 100 ��<�� �5� <��1 $�	 C�7��     /6��q� 
�$  ���m�$ 
�� 

��  #$ �6� ID"   �+<R� 4� I( .&�&� /�5�� ��$ #��3 
$ !.�"

100 ��<�� �5�  ��&�C-  �����Q�   !.��" ���  �"��5��#��   �ID�"  

  #$ ���6� ����+<R�100 ����<�� �5�   �#`���� �0 ��<��R�"10 �$/��U� 

"��5��#�� �<� '���=   ���7 ID"  o� .!6�, e
�j  

%$�$ 	
��� ��*�7   /��;7    #���4� 4� :��3Shapiro–Wilk   	���

 C��9719�Gl %$�$ ��4�7 #$� &� %$�Z<"� �3  #��4�  Levene's 	�� 

I���
�  1��R�3 1"
�  $
�� �3%$�Z<"�   
����     /� /���7 �� .!�6�,

%$�$ ��4�7 #$� 19�Gl I���
�  1��R�3 }�6 	
����   �3  ��3 	��

%$�$ 	
����� ����*�7   /����;7  4� ���3 #����4�One-way ANOVA   

 1G�U97 #��4�Tukey 1>9� c�" 
$  	
�$050/0 < P    .&�� %$�Z<�"�

  ��� 	
����� e�G��"��� :����7:����  	
����� 
����6�SPSS /B��R�  	19   

)version 19, SPSS Inc., Chicago, IL(  &���� :����;��.

  

#�$%	 	
  

p�� #4  / ���� 
��9� y�����   C�m���� ��$�U�     /� L<�G�   Q���" 	�3

 4� &9   �G� ������� 	
���8  ) &� 
$ /*=�&� /<Z31   .!"� %&�� 

%$�$ ���� 
��9� y�����   C�m���� ��$�U�   #���4� 4� �j�[ 	�3

Shuttle box /]Z�� / $ 
  
$ ��=W7 #��4)  ) &� 
$ (��
�7 	2 

.!"� %&�� 

/]Z�� / $ 
  
$ ��=W7 #��4 C� �o��<� s�"� �   C�� ��
�7 	

% �,     1�>9� e ��Z7 '3 w�( 	��3   ) &�� %&3��+� 	
�$001/0  =P .(

/<6�� /R��U� 4� �j�[ 	�3 % �, 
$ 1<Z� 	�3   $�$ #��+� �*<B� 	�3

% �, 
$ �x=�� C�� /0  �m�� + ������� 	
��� / L<G� 	�33  L<�G� �

 �m�� + C���7 + ������� 	
��� / L<G� �C���7 + ������� 	
��� /3 

         Q���" &3��� % ��, �� /�R��U� 
$ �������� 	
���� /� L<G� &3��    

 ��$�U�)P  � ��� �3 /R��U� :��7 
$001/0   ��$��U�) Q�� % �,   (P 

/R��U� :��7 
$  � ��� �3001/0 1�>9� 
�l / (     ���� �$�� ��<�0 	
�$

1>9� e �Z7 % �, C� 	
�$        &�+� %&3��+� Q��   Q���" &3��� 	��3  

)960/0  =P/<6�� C�� .( 1� &��W7 ��3 p�� /0 &>0 % �, 	�3   L<�G� 	�3

 /   	
���� 
��v$ C�_<R�"���3 )�*�� k�
�7 �X� 
$ �������� 	
���

.&�&� �������  

  

 ����20��� $# 1�#�� �	��� ������ � ����	�� ��	
� . 2��34 ���&#� �� 56	# (-	7 ����" �� (8	9 �	� 

      ����  

��	 
&'	( �
	 

)�	*�+ �
	 

�*#�,'� 
& 

 + �*#�,'� )�	*�+

�#�*. 

 + �*#�,'� )�	*�+

 	���3  

 + �*#�,'� )�	*�+

 	��� + �#�*.3  

 �; �*�* �� ":#=7 ���)

�>�?� �  @6��7  

(�:��A) 

29/82 ± 78/183 *# 78/21 ± 50/25 10/45 ± 50/165 *# 96/15 ± 44/23 *#20/18 ± 75/23 *# 52/25 ± 50/25 

1>9� e �Z7 $��  :* ) ������� 	
��� / L<G� &3�� % �, � 
�$050/0 < P(  

 #1>9� e �Z7 $��  : ) Q� % �, � 
�$050/0 < P(  
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 �	
�� ���� ����3 ���� ��� ���� ��� �� ����� �����   ����� ���	
� ���� !����"# � 

 ����3 .� ����	�� ��	
�  :;� �	��� ������Nerve growth factor )NGF (>�����" ?�	6�@�� 2��34 �	A&�� �� 	�  

��	 ���� 
 ����	��±  ������

�	��� 
���� 

 ����	��± 

�	��� ������ 

NGF  
��:� "! �� $",%	:�) (CD�; $", 

./�� �!�
 92/11 ± 95/36  �3�� + 56"�7 + ./��3 58/5 ± 77/24 

"�6��/9 ����:; �; E F� �!�
 03/5 ± 15/22  + "�6��/9 ����:;56"�7 97/6 ± 27/35 

.
 37/4 ± 81/26  �3�� + "�6��/9 ����:;3 77/4 ± 01/26 

56"�7 + ./�� 99/12 ± 98/37  �3�� + 56"�7 + "�6��/9 ����:;3 87/11 ± 72/31 

 �3�� + ./��3 28/17 ± 55/69 - - 

NGF: Nerve growth factor 

  

 ) &� 
$3     c��" /� ����� 
���9� y�����   C�m���� ��$�U� �

NGF 1�$��4� n��0�D�3    s��"� �� .!"� %&�� '3 w( 	�8<�� 
$ �3

/<6��      c��" C�� �	
���� #���4� 4� �j�[ 	�3NGF   
$ n���0�D�3

% �, ) Q��" 	�3001/0  =P% �,   (       �������� 	
���� /� L<�G� 	��3

)005/0  =P e �Z7 (1>9� .&� %&3�+� 	
�$ 

  ) &�� 
$ %&� /��
� o��<� s�"� �4  c��" �NGF   n���0�D�3

  ��m�� + Q��" % �, 
$3         
��l /� Q���" &3��� % ��, �� /�R��U� 
$

1>9�   ) $�� �7u�� 	
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Abstract 
Background: The brain is organ that has high adaptability in response to morphological, metabolic and 
functional to exercise and nutrition. The aim of this study was to examine the effect of omega-3 intake and 
aerobic training on nerve growth factor (NGF) in the hippocampus of healthy male rats and rats with 
homocysteine induced Alzheimer's model.  

Methods: Ninety male Wistar rats (12 weeks old and mean weight 219.99 ± 12.60 g), were divided into  
9 groups. To induce Alzheimer's disease, homocysteine was infused into the rats cerebroventricule at a dose of 
0.6M were used. Aerobic training on a treadmill (5 days per week, with 50 to 55% of maximal oxygen 
consumption) were carried out and supplemented groups during the 8 weeks, daily 800 mg per kg body weight 
were administered omega-3 supplements. 72 hours after the last intervention session, the rats anesthetized, and 
surgically removed the hippocampus tissue. Data analysis using one way ANOVA and Tukey tests were 
performed (P < 0.05). 

Findings: In healthy subjects, intake of omega-3 caused a significant increase in NGF level (P = 0.001). 
Exercise training and absence of omega-3 along with exercise training, had no significant effect on NGF levels 
(P = 0.990 and P = 0.210 respectively). In subjects with Alzheimer's disease, aerobic training caused a 
significant increase in NGF levels (P = 0.020), and omega-3 intake with its combination with exercise training, 
had no significant change in the level of NGF (P = 0.930 and P = 0.220 respectively). 

Conclusion: It seems that exercise training and omega-3 intake in the strategy of prevention and treatment of 
Alzheimer's disease can affect in many different forms. 

Keywords: Aerobic training, Omega 3, Alzheimer, Nerve growth factor 
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'� .���+# P��C� ���O '� 
��+���	 q��(1 k(�� nW( .�$�-   0	����

800 D+#  * x���J� +`M� q1 ��  ��# ���O  '��  Q��� 24  ����(  ��� 

�	  ��?�(	 +��- x��J� ���+# * nW( '� '��(* � db�"  +����. 
.�& 

��	 +i�� ��� .�- PX	+� '��?� �	+� � 
T��  �$�� ��� *� �	+��  .����+# 

8��g� D��� ��� '� �(�  ��1 ��  ��?�(	 �	  �H��() ����*�  �i�(� 

�"+- ]�*��� (0���1 �� k�	+- y��,� zH   ���^� nW( .�$�-  �

 ���� �� /����1 D�[$	 0��� ��  �- '���20- '3�� 
�$�( � # �� �	+

  ���� 0�* .���+# ��	��i$ ���+.     ���^� �	 P�&�X 
����$ �  �+��#   

124      ���3 +�Y$ ����� ������ �� +`M� q1 ��  ��^� ��	 .��� D+#

.���+# '��� Q�$	��X '� ���[�  

 *+#     '�� ������ '�� 4��	 �	 nO VK- * V[!O D���v D*� ���
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 Q��21  ����� Z��+� '� '$	�*� �*�120 40 80  *120 
���  D+#

  ���^� 0�� 0�* D+#���" +�    ���# 
���	*����� �    '�� 	� '���C[$����

 *+# D��� .�$���$ �.���� \	*�# )*� 0�H �	 PCT Z- ��   ��� �+�#

      '��?� +�� 0����O �� .��!�.+# �	+�T 
i!(+# �� q1 '� �	�1 
(+�(�

      +������"��# �	  ��?����(	 ����� Q����$	��X 0����H �"�����# 0	������  

)-Check ACCU  �	�$	 (0���1 .�- �+�#  

   01 0�* '��?� +�� 0����O * /����1 2*+- �� ��!f��    ��CN ���

 �*� 0���O �� .���+#        * �$��- )����� +��	 ��� Q��$	��X /�����1 �

'$��$ 01 Z�T �	 0�H ��� c�3 �� '$��$ .���+# ��*1     '�� 0��H ����

     ��	���i$ 0��- '��J� ���3  �iK����1 k�g� �� ���( �� Q��

nO * �$�- '$��$ D+( \��?�+�$�( P�� �	      nW�( .����+# 	��3 ���

'$��$  �	�$	 ��3 �� IH�- 
H+� �+�#      '�� 0��H 
������-��� ���

    ����3 .�����+# P��M�!� ������� +���"� 
��CS I�J��K�  �i��K����1

 �	�$	 # �+�#0�H �"�� V��$1 �	+?5$	+��!��1 Q����W(1 ��� )AST  ��

Aspartate transaminase��1 �����$R1 () �	+?���5$	+��!ALT  �����

Alanine transaminase) ����?�����5. �����������1 (ALP �������   

Alkaline phosphatase �*	 0\*+�����$ ( ) 0����H �BUN �����   

Blood urea nitrogen) ��������C�1 (Albumin ��!��	+����" * (

)Creatinine ( �	��"      0	+��	 0����1 ����O �"+�- �H��( ���  *

 ���R�$1��	  �i�(�BT-3000  ��?�(	 �-.  

 �	�  ��D+$ �	  ��?�(	 ��   �	��.	SPSS )SPSS Inc., Chicago, IL( 

 0���1 *One way-ANOVA * 0���1 ��$ Tukey   P���g� * '��[�

���+# * ��i$��� *  ���%� a	+g$	01    L`�( .��- ��CN ��  
�!%� �	�� 

0���1  ��)05/0 < P( �- '�.+# +Y$ ��.  

  

���	 	
  

3  �.���� �	 �%� �*�    *+�# k�(�� ���(��*���O+�(	     '�� 4��C� ����

  
�!%� ���S '� 0�H �"��# 0	���  �- �����      *+�# '�� �C�5$ ��	�

) �.�� /�	�.	 V��( ���-05/0 < P   �"���# 0	���� �	� 0�K$ {���$ .(

 *+��# �� 0���H    �� ���� 0������ ���g� �����- * V����( �����- �����   

120 
���  ��^� D+#���" +� D+# [$���� 
���	*���� � '���C   
���$� �


!%� Q*�?� .�-	�$ ��	�  �	 nO ��!f��21   ���^� ����[� �*�    �

'��C[$���� 
���	*����  *+# �� 
��$� �    V�K- * V[!�O D���v ���


!%� ��S '� 0�H �"��# 0	���      '�� 4��C� ����-  *+�# '� �C5$ ��	�

) �.�� /��" �����05/0 < P P�-) (1 .(  

  

  
 ���1���	
� . �	�� ����� � ��������	� ���� !�"�# �  $ %�� �� ��	�� �

!�& �� %'��& ) �)�	*� ���� �	#05/0 < P".#� $	/� ���	
� .(  �

 1�2�	��± �� �	�)� 3 �4�  ."�	�  

  

 0	���ALT   ����-  *+# '� �C5$ ����� '� 4�C� ���-  *+# ��


!%� /�	�.	 �	�	� V��( ) ��� ��	�05/0 < P 8*�3) (1 ��!f�� .(

 0	���ALT  *+# �� ��� 
!%� ��S '� VK- * V[!O    '�� �C�5$ ��	�

    ) ��.�� /���" ������ '�� 4�C� ���-  *+#05/0 < P  8*��3) (1 .(

 0	���AST ����� '� 4�C� ���-  *+# ��   V���( ���-  *+# '� �C5$


!%� Q*�?�  8*�3) �-	� ��	�1   0	���� ���	 (AST   *+�# ��   ����


!%� ��S '� VK- * V[!O D���v     4��C� ����-  *+�# '� �C5$ ��	�

����� '� ) �.�� /��"05/0 < P 8*�3) (1 .(  

 0	���ALP ����� '� 4�C� ���-  *+# ��  �# '� �C5$  ����-  *+


!%� /�	�.	 V��( ) �	� 0�K$ ��	�05/0 < P 8*�3) (1  ���!f�� .(

 0	���ALP    ������ '�� 4��C� ���-  *+# '� �C5$ VK-  *+# ��   '��


!%� ��S ) �.�� /��" ��	�05/0 < P 8*�3) (1.(  

  

 5!"61�	�� %���� ��  . ��������	� 	�& ���� !�"�# � 7�%�8 $ %�� �� ��	�� �  �	#Aspartate transaminase )AST 9(Alanine transaminase 

)ALT ! (Alkaline phosphatase )ALT!�& �� ( �)�	*� ���� �	# )U/l(  

��	�� �� ����  ��������	� +

)mg/dl 120( 

��	�� �� ����  +

) ��������	�mg/dl 80(  

��	�� �� ����  +

��������	� )mg/dl 40(  

 �� ���� �
	�

��	��  

+ �
	�  ��������	�

)mg/dl 120(  

� 	! �
	�  "�#$  

%&	� 
a19/7 ± 50/132  a60/9 ± 40/136  b32/6 ± 12/161  b48/23 ± 80/193 19/6 ± 35/107  22/8 ± 95/111  

ALT  
a71/147 ± 21/282  a78/197 ± 21/286  b25/147 ± 65/318  b98/237 ± 30/343  94/67 ± 02/286  17/157 ± 57/293  

AST  
a53/227 ± 83/285  b14/19 ± 25/352  b07/217 ± 23/362  b70/257 ± 75/398 45/267 ± 50/247  61/7 ± 65/250  

ALP  

AST: Aspartate transaminase; ALT: Alanine transaminase; ALT: Alkaline phosphatase 
 �	�  �!�� 0�K$ ��  ��i$��� �± 
� ���%� a	+g$	  .�-��b 
!%� /�	�.	  |V��( ���-  *+# '� �C5$ �	�a 
!%� /��" ) ����� '� 4�C� ���-  *+# '� �C5$ �	�05/0 < P(  

0

50

100

150

200

250

300

350

400

0 day 3rd day 7th day 14th day 21th day

m
g/

dl
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 ���
 ��	�� � ��� ���
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 5!"62�	�� %���� ��  . ��������	� 	�& ���� !�"�# � �!  $;!�<�� 91�����8 �� ��	�� �  �!�& �� 1�.�� �' ! $�= �)�	*� ���� �	#  

 + ��	�� �� ����

 ��������	�

)mg/dl 120(  

 + ��	�� �� ����

 ��������	�

)mg/dl 80(  

 + ��	�� �� ����

��������	� 

)mg/dl 40(  

 �� ����  �
	�

��	��  

 + �
	�

 ��������	�

)mg/dl 120(  

� 	! �
	�  "�#$  

  

%&	�  
a12/0 ± 16/4 a14/0 ± 12/4 b25/0 ± 88/3 b21/0 ± 76/3 22/0 ± 35/4 21/0 ± 35/4 ,-�%./0  
a32/6 ± 39/21 a06/1 ± 19/24 a81/3 ± 35/26 b23/4 ± 40/36 51/4 ± 57/22 43/3 ± 22/23 �1� �21" -�  

a02/0 ± 54/0 b04/0 ± 48/0 b06/0 ± 47/0 b02/0 ± 42/0 05/0 ± 58/0 04/0 ± 57/0 ,-3-4�"5 

 �	�  �!�� 0�K$ ��  ��i$��� �± 
� ���%� a	+g$	  .�-��b 
!%� /�	�.	  |V��( ���-  *+# '� �C5$ �	�a 
!%� /��" ) ����� '� 4�C� ���-  *+# '� �C5$ �	�05/0 < P(  

  
 ���-  *+# '� �C5$ ����� '� 4�C� ���-  *+# �� ����C�1 0	���

/��" V��( 
!%� ) ��	� ��	�05/0 < P 8*�3) (2 0	��� ��!f�� .(

 *+��# �� ������C�1     ���� 0������ ���g� ������� '��� 4���C� �����80 *  

120 
���  ��^� D+#  '���C[$���� 
���	*���� �     '�� �C�5$ 
���$� �

   
��!%� /�	���.	 ������� '��� 4���C� �����-  *+��#  ���(	 '���.�� ��	�  

)05/0 < P 8*�3) (2 .(  

 0\*+��$ 0	��� �*	   �C�5$ ����� '� 4�C� ���-  *+# �� 0�H �

   
��!%� /�	���.	 V����( �����-  *+��# '��� ) ���-	� ��	�05/0 < P(   

 8*�3)2 �*	 0\*+��$ 0	��� ��!f�� .(  *+# �� 0�H �  '� 4�C� ���

 ��^� �� 0���� �g� ����� '��C[$���� 
���	*���� �  �C5$ 
��$� �

  /���" ����� '� 4�C� ���-  *+# '� 
�!%�  ) ��.�� ��	�05/0 < P (

 8*�3)2     '�� �C�5$ ������ '�� 4�C� ���-  *+# �� ��!��	+" 0	��� .(


!%� /��" V��( ���-  *+#  ) ��-	� ��	�05/0 < P  8*��3) (2 .(

  '�� 4�C� ���-  *+# '� �C5$ VK-  *+# �� ��!��	+" 0	��� ��!f��


!%� ��S '� ����� ) �.�� /�	�.	 ��	�05/0 < P8*�3) ( 2.(  

  

'(�  

����� ���� 8���X	 '� c�+( ��+� ������ �������� ��  8��X   )+��5#

�� ��$� 
�    
�� P��J� 
��1 �	�� V5������� 01 �� '" �-��  ) ���-16 .(

'�.��     ���^� Q��� 
$R��S ���[� '" �	� 0�K$ +e�X o�Mg� ���  �

'��C[$����  ��# 
���	*����  '� '�.�� /�	�.	 �"��# �(	 ���T 
��$� �

)�� �� 	� ��(��*���O+�(	 o���� 8�C$�    /���" ������ '� 4�C� ���

�*���O+�(	 .��� �!�� 8�M�$	 o�+S �	 ��(�    8���( ��	* �"���# ���


�  +�[$� Z�+J� ZC( * ��-  �DNA 
�   ���(��*���O+�(	 .��+#

   8���( Z��+J� �"���# 0��(	��5"	 Z�+J� ZC(   ����β   /���" *

  
�� �����5$	 L-+� * ��!(���        * }�!���� P��� '��� ���	 ��� .���-

 ����!�	�.	  �����5"	 �����+��$ � 8�������	� * ������ ) �	�1ROS �����   

Reactive oxygen species   ����� ���(��*���O+�(	 �	  �- ��� (

 Z�+J� �� �(	DNA      '��-	� /�M$ 0��(� Z��(1 Q	+��,� +i�� *

) �-��17.(  

������ '��3 �	 ������ �����    ���	���5"	 �+��(	 ��  	+�� ���


� '" �-�� ��N1  
��+J�  +��  ��C"  
��     
�S 0	������ * 2�	� .��	d�#

 
M�Mg�    0	���� '�" ��$�+" )�	��#  �"���#  0��H  Q����W�(1  ��!��1 

�	+?5$	+� ��$R1 �!��1 �	+?5$	+� * ��!��	+" ��  *+# ��� 0����   ��- 

��  ��^� � 
���	*����  ��# +�-�3 �C5$ '�   ����-  *+�#    '�� 4��C�

������� /����" 
��!%� ��	� '���-	� ) ���(	18 .(Akash  0	������� *

���O a+^� '" �$���$ )�	�# 
� 0�H �"��# /��" Z3��  * ��-

�� P�O*+O P��1 +�Y$ 
��C�"+�  �� 
�&	 /M$ ���O �� ��5��1 * ��?��(


� �?�	 0�H �"��# /��"   Q��C�"+� +i�� * ����m�$*4. 'v +#	 |�!!"

01 �� ��3�� �(	 ���� ��$ �� ) �!-�� +Nh�19 .(  

�� P�O*+O P��1 '" �(	  �	� 0�K$ Q�M�Mg�   ���3�� ��?���(  ��

 �$+�# �� �$��O �� ����5$	 �� ���O 
� ���T� �C" �� ����5$	 �   * ��!"

   �"����# /����" * 0���H �� �	�1 ������5$	 ���Y�b /�	���.	 Z��3��  


� ) ��-20     ��- ���[�	 ������ '� 4��	 ��%e* ��C�� ��	� 8���X	 .(

 ��^� a+^� +N	 �� '��C[$���� 
���	*���� � )�� �� 
��$� �  ���

       c���!� �	 �"���# ����(�	�1 /���" ZC�( ������ '� 4�C� 
�	+g&

 +�H~ 8��( �� �"��# a+^� /�	�.	 �� * �	  /��" +N	 .�-��  �- ��

 �!�� �   �"��#
� 0�H     o��+S �	 ��� * ������ ��+g� o�+S �	 �$	��

8��( �	 ����5$	 ���(�	�1  ���β .��- 8���	 n$��+i$R +�	�3  

      ���^� ����[� '�" �	� 0��K$ o��Mg� ��	 {���$   
���	*����� �

'����C[$����  
��!%� /����" ZC��( 
����$� �  ������%. 0	����� �� ��	�

V��$1  ���AST ALT * ALP �C" .���+# 
�� �	 D	�$	 
���  ��(	 

'" �� ������ ����� 
� ���- Z�(1 ��v�  V���$1 .��+#  ���� ALT * 

AST �C" �� ��3* �$�	� * Z�(1 �� 8��(  ����  ���C"  0	����  ���	 

V��$1 �� �� 0�H 
� /�	�.	 .���� ��	 V��$1  ��� ��  
������	  QR4��H	 

���� ��C"  ��?�(	 �	+T 
� QR4�H	 .�$+�# 
�����	 8��(  �����C" 

+[!� '� /�	�.	 ��X �� 0	��� n$	+� ����!��1 
� ��+# )21.(  

�.�� �C" Q�$	��X �� ����� '� 4�C�  �*+�$ 
� ��+# *   8����X	


� /�	�.	 �*� V��$1 ����%. �� ��  '�[��$ �  ��K$ 01  ��� �	  8*�����( 

��C" '� PH	�  0��H 0��+3        0����� '�" ��(	  ��- )�	��# .��-��
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)��           �R��� �����%. ��K#+� ����� +��( ��� ������ '�� 4��C� ���

V��$1   
�� 
�%�CS L`( '� ��(4O ���       ���3* P���� '�� ���	 * ��+�#

 Q�C�"+�S-����5�( P�!��1 
� �����1 * �� ) �-��22.(  
�� 8���X	  �*�

 ��^� '��C[$����  ��# 
���	*���� �  ��� 
��$� �  /���"  Z��(1 �� 

8��(   ���C" ���� * f�� ���!  ���  /���"  L`�(  ������W��  ���C" * 

�	 �+�#��3 P��K� �C" q+v ���� /��" L`(  V���$1   ����ALT 

 *AST �� ��(4O 
� .��+#  

El-Demerdash '%��`� �� 0	����� *   /�	��.	 '" �$�	� )�	�# �	

��  ����%.AST ALP  *ALT Z�(1 �	 
-�$     ���M�	 +�N	 �� ���C" ���

)�� �� ����� V��$1 ��	 p*+H * 
�	+g& ���      '�� ��C" 8*�����( �	 ���


� 0�H 0��+3 �-�� )22 �	� 0�K$ 
�CT Q�%��`� .(    '�� ������ ��M�	 '" �$	

     V���$1 
�+�( L`�( /�	��.	 ����� ��(��*���O+�(	 '��(*   ����AST 

ALP  *ALT 
� ) ��-24 -23 18�	 .(    ZC�( ������ ��[�	 +i�� a+S

 �$+�# �� IM$ 
� 
!���5$	 �  ����� * ��+#ALT  
�� /�	�.	  ) �����21 .(

'��C[$����  ��# �� ��3�� ���m�$*4. Q�C�"+� ��3* '� '3�� ��   
���$� �


�  V���$1 /��" 8���X	 0	��   ����AST ALT * ALP   *+�# ��   ����

 V[!O D���v 0���� �g� ����� '� 4�C�     ���	 ���3* �	 
�-�$ 	� V�K- *

) �5$	� Q�C�"+�25  .(  

��(��*���O+�(	  *4� +� Q	+N	 q+J� * 
�(  +��  8���(   ����

����  �%��	��� +� +��( D	�$	 �� �!$�� �C" +N	 
C�+J�    ���	 +�� �!� .��	�

0	��� /��"  ��C" k(��  �- ����� ����C�1 ��   *+�#  ����    '�� 4��C�
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Abstract 
Background: Diabetes mellitus is one of the most common endocrine diseases that impair the function of other 
body systems. This study conducted to determine the effect of hydro-alcoholic extract of Dracocephalum 
kotschyi on biochemical blood parameters of diabetic rats.  

Methods: In this experimental study, 48 male Wistar rats (215 ± 35 g) randomly were divided into 6 equal 
groups. Normal control and diabetic control groups received distilled water, and the control group 
receivedhydroalcoholic extract of Dracocephalum kotschyi (120 mg/Kg). Three treatment diabetic groups 
received 40, 80 and 120 mg/Kg of a hydroalcoholic extract of Dracocephalum kotschyi respectively. All groups 
were treated orally by gavage which continued for 21 days. The level of aspartate transaminase (AST), alanine 
transaminase (ALT), alkaline phosphatase (ALP), albumin, creatinine and urea nitrogen in blood was measured at 
the end of the study in different groups. 

Findings: The Mean blood glucose in the treatment groups with extract of Dracocephalum kotschyi decreased 
significantly compared to the diabetic control (P < 0.05). The mean of AST, ALT and ALP was significantly 
reduced in treating diabetic groups in comparison to the diabetic control (P < 0.05). The mean of albumin and 
urea nitrogen in the treatment groups with 80 and 120 mg/Kg of the extract were reduced significantly compared 
to the diabetic control (P < 0.05). 

Conclusion: The dosage of 80 and 120 mg/Kg extract of Dracocephalum kotschyi improve liver and kidney 
function in diabetic rat. 

Keywords: Diabetes mellitus, Dracocephalum kotschyi, Liver enzymes, Kidney, Rat 
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��&' )��� �#0  V���N 9*�	:� )��1, �      J�K� �"��F( ������� ��� 

  ���� � #01�2� J��8  ) !&��&' �Tumor necrosis factor-alpha   ��*

TNF-α ���&���1�*� )(6 )IL-6  ���*Interleukin-6���&���1�*� 0( 1 

)IL-1 ��*�+0 ����� )��1��b' �*� .�*�1@ �"���&$�� 0 �"$�-@1I�  )(

�� ��X*� 
1,1( ��fj E17� #� /( �� ���  �&N)7(�1��� .  0 � 

�!�&*� ��	.� �3 ��&-� � �� �  ]&-� T�&' ����&'     ���� ���"*� ��� 

 ��"*� O$�� 0 ��&N �*����N ����1�@ h*1m #� �! �'�n   ���3 ���   �%

���1�@ �*� #� �2* .�*�"� ]��: �*�*1��� ���1�@ )�   �*!���� �-(&I�� �

Toll-like receptor )TLR ���* (CD14  )o��>+ !&��m ���� ���� �����

�� �1��� �0!0 9*�	:� �* �1�@&-. !� ���&' �:�� �� �     ����	�� ��� 

 �N�� 1gp�)5(���1�@ .   ��� Toll-like      O�$�� !� ��"�� 9�Z� ���

�� )��!�� ��"*�      �&�� ?�1�@ O�$�� !� �! �*!����� �-(&I�� ����&'

 �� � V�S�')13( .  

  
01���2�� 9���Z� 1���� �0F���8  ��0! �����   �1*f���(n&�� )��

)Permeability��0! (   [!�&�8 0 
���� ��X*� !� �"�� 9Z� 	�� ��

   �!�� ���&�$�� ��� ��0�Z� JK� �3)15-14 )7(   ���� ����� ������>� .

�� )
1,1( �*�fj O*%! �� ���      �q��7'� !� ]F��� R6�� ����&'

]&-� O2r� ��0! ��      0 �&�N �3 �1*f�(n&�� 9*�	�:� �X�� !� 0 ��

    
01�2�� ��� ��$��0 )1�g� �*�  ��0! ���       	*&�X' ��� �1�, s���� ��

��3 �� )D�'&��  ��� �1�@&-. �3 #� ���&')14 )8(.  

��� �-(&I�� !&68�� )�&� ?�1@ �� ��0! #� �*!�   h�*1m #� ���&'

]&-� !q&-��!�( �� �t: #� !���� ��0! ��     
f�. h�*1m #� �* 0 ��

]&-� T�&' ��0! ��       ��N�� ��012��&-��N k�N1' ���*�1: ���u !� ��

)16 )5(    D�������&��� �"�����$�&'0��� )�������*�( ������*� ������� .  

)Metabolic endotoxemia�� (  .��*&@  

�
 ����� ����� ��  

      �� �f�j ��	�� E1�7� ��� ���� ���� ���� �-S� �����>� v*��

��0! #� ��$�&'0��� 
f. 9*�	:� R6� )
1,1(    ���*�1: ���u !� � 

��1, 
f. �� �    0 ���&�$�� �� ��0�Z� 1>� 9*�	:� R.&� 0 �&N

�� /*#01-2��01'3     D���&��� �"�$�&'0��� )�"�$�&'0��� �*� .�&N

�� ������ �� �$*�Z� !� �� �&N     #� ��� ���� �"�$�&'0��� l�&�� 1*��

��&�8 �� ��X*� /�$I� �* �*�*1��� �.!�� ��     .��1@  

��"  !&m     )��N �!��N� ���Bacteroidetes  0Firmicutes  ���9  #�  

90 � J� �`!��
012 � � ��0! �� 2�' �!�J ��  ��� � )5( �1�� .�  ��0��� 

 !� !��2007 Cani 0 ��!�2"   �����   %! ��� ������ �*O  �f�j�*   )
1�,1(

�1'�R ���012� gP' �r' ��N �� �! ��0!�1 � !�1+�  �� � )7(.   )o�+�0 !�

  
01�2�� ���1� 9 �� R6� )
1,1( �*�fj O*%! E17�    J�K� �� 

Bifidobacterium spp  �1���� 0   ��� Bacteroid  ���   �&�N)17( .

 �1������ �����1� 9 ����� )��������>� 1*����� ��0! �����   J���K� ��

Lactobacillus spp  0Roseburia spp  ���&"� ?!�	@ 	�� �!)18( .

       ��� s���� �����! ���6g� ��� 	��� � �H�*��#3 ����&�u !� v*�� �*�

  �1���� �����' �� ��� ��N ���� ���� �� �!&m   ��� Bacteriodet 

��0! ?&��� !� ��     0 9 ���� )
1��,1( �*�f��j O��*%! ���r' ���� 

Firmicutes��0! ��  �� 9*�	:� ���3 !� ��  ���*)20-19(.  
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012�� !� ��1��b' �*� .  ��0! ���   ��

�� )�+�, !�    0 �&�N � �*!����� �-(&I�� 
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��3 �� ���!� �� ��� �*� R��. D�'&��  
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  !� ��� ��� ���� ���� ��$�� 0 ����&�u !� ��N U�X�� �����>�

 �%1�� �� �*�fj O*%! )q�� ��!�� &�1� 0 q�� �%1�� �� O*%! �� �$*�Z�

    �&�� ?�1�@ ��� ��0! #� �*!���� �-(&I�� ]�Z�� !� ��*# ��1, 0 q��

 �!�� �1��� 9Z� D�"$��)12-11( .  
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   U0��Z� ���&�$�� ��� ��0�Z� 0 
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   ���0�Z� 0 D�"�$�� 
���� R6� )D��&��� �"$�&'0��� ]�� D*

       
1�,1( �*�f�j O�*%! ��� ��*fb' !� ��� �	�, �3 ����� ���&$�� ��
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�:1@ !�1+ 
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01�2�� ��+�: ��� 
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�$ 3 �:1��( �.!� �� ��	� D�"$�� 
���� ���* T*�1N �*� �  �
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)54-53 )49(.     z1�� ��� ���N �� )�*�N ]���&*1( �!�"�� )���Q" 

6-+�-  l&� ���*� �� F6� ��1:� !� �&�-�2  ��� 5�6'!� !�)55(.  

���� (�)�  

�!�"�� �-". #� ���*# [!�&8 �� ��$�� !� J2�� E17�   ��6-+ ��� - 

O$���2� #� �2* .��� ��1"  �	b� �* ��6� )�+018   ���N Y1>� �� 

  �*!����� �-(&I�� k>� 9*�	:� )[!�&8 �*� ��X*� �-8 ��.&' ��.

   ���� J�2�� E17� #� /( ��1:� �*� �&� ?�1@ !�)56( 1�7� . E

       ��0! ���012�� R���1' !� ��'�1��b' ���X*� R6�� ����' ��� )J2��   ��   

��  �&N)57(�� �3 ���#�!� E17� �2-� ) ��0! �1*f(n&�� ���&'   �� 

]&��2-� ���� �! ����$�&'0��� ���-". #� q���� �#0 ���� ����   9*�	��:� ���   

 � �)58-57(�>��! )J2�� E17� ��	�� .    k>�� ��	��� �� �"�Z$� �

��$�&'0���       R6�� J�2�� E1�7� o�>+ 0 �!�� �&�� ?�1@ !� �� 

�� ��$�&'0��� k>� 9 ��  ��1@)45(.  


�*�# (�)�  

  �!��"�� #� �!���$� �� )!�H�� E17�     �!��"�� y&�7� ��� ��    ��� 

���6-+ )���$��'- ��m1��� 0 ���+018   )!�H���� D��* .����� ��1��"  ���   

120-75      ���� ����� .�!�� D�*%&�&�� ]���: �*!����� �-(&I�� U1@&���

����� E17� ��1:� !� �� ��� ��N    !� ���$�&'0��� k>�� )!�H�� �

 ��� 9*�	:� ���*# !��$� ��	�� �� �&� ?�1@     !�H��� E1�7� .����*

 ��N ]��: R6�NFkB �� 	��  ��N ����N 0 O�� J��8 D* �� �&N

�� T�&' 
���� ��X*� !� ��� �*!���� �-(&I)59( .  

��&@ ��*0 �� ������ 1@�Z�� ��, �0�u )!�H�� �0�    ����$�� ��� 

) ]����:ROS  ���*Reactive oxygen species���� (  !�H���� .���N��

O  !&m �� )��	� �����    ���&��� �*���, ���&' 9*�	:� R6� )���#

 ������ 9�()TNF-α )���&�1�*�  �� 8 )6  01-   ����&' 9 �� 0 (��

]&2-� �� 
���� �M ��   �&N)60(     ��� F��� 1�>� )������ !�H�� .

�!�"��  9*�	:� ��1� JZ$� 1>� J��8 D* ��&�8 �� �! ]���&*1( �� 

$�� 
������ 9*�	:� 	�� D�"  � �)59(.  

���	 
��� ����� �����  

�+��  

�X�� �Z�Zu !� )�+�,     E1�7� 0 ��:�*!� ��	��� ��� ]���' U�8 �

�� �1���     ����' �! �+��, !� ���N �� ��� D��&��� ��1��b' ��� )�N��

�"�    �1�� D�* )�+�, !� .�1� ��.&' �*���' �� D��% J��&8 �� ��&'

�� ��X*� D��&��� ��1��b' �� �� �&N    l&�� ����*� �� �*��� !� ���&'

2 ��0�Z� �*    
����� ��� )D��&��� ��1��b' �*� .�&N 1X�� ���&$�� ��

�� �� ��� ��1"  ���� ��	�      9�Z� ��1���b' ��*� l01�N !� ���&'

 �N�� �N��)61( .  

�����>� ���*# ���� ���� ���  ��� !�  )�+��,  D�*  
�����  ��	�� 

�!�� �&.0 ���� ��"  �� »
����  D���&���«   
����� .����  ��	�� 

)���� �, 1@� #� 1{� ������ 0 EF� 1� 
���� ��u )~&N  D�I�� (

�"*F8 )�!��� ��� �� ���&' !� �%&�&*	�:&'�( [!�&8 �+�,  �&�Q"  

�qF�� D��&��� �* ��0�Z� �� ���&$�� 9Z� �N��  �N��)61( . 1�@� 

�, !� ���� !&7' 1� �*� �&� �� ]&-�  ���   ��:��  ���1,  ����'  9�Z� 

�1��n � ��1, )��!�� ��� �� !01� VS�� �*�1@  ���  ��*�  ]&-��  )��  

��&� !��$� ���*# kN1' �� ���� �� 1  U��� #� �3  ��   ��1�g�  ���-S� 

1��� O��$�� ����  ����� ����!�� .���*� )��&��� ���� ��&���8 ���&��I*�3 

)Adipokines (������ �� ��&N )62( 0 9Z� ��  D��&��� ��-S� �� 

�!&` )�*1�&'� �*1��!�( �* D�"$�� ��!�� )65 -63( 0   ���"  �� )J���� 

�#01�� �:�� ��1, �� ��&�8 D* �:�� �*1�0��� 1{� !� �:1@ �� �&N.   

�:�* D* )���� ��	� 
����   l&�� ���*� 0 �+�, !� o*�N �2 

 ���)67-66(  ���&�$�� �� ��0�Z� 1>� 9*�	:� R.&� )
���� �*� .

���� /*#01-2����01'3 0  ��1��@)61 )22( 9*�	��:� ���� �������� }����( .

���&��      ���&��1�*� J�K� �"��F( !� ������� 9�( �� 6  0TNF-α 

 ��� ��1" )68 )22( �� ?#!0 �� 0  ���* 9 �� ���&')69(.  

Nappo 0   !� 
1�,1( �*�fj O*%! �� ���1� ?!�	@ )��!�2" 

       !� �1���� 9*�	�:� R6�� )��!��� &�1�1( �*�f�j O�*%! �� �$*�Z�

���&�� �� ������ 9�( ��   ��&N)70( .  

J-8 �*��X �� ��	� 
���� ���  +��, !��)   ����� ������>� !�� 

�!1� �!&��  .��� �:1@ !�1+*2� ( J-8 #�������� � !�* ���X   
�����

+�, !��) b'��1 �1' !��R ��
012 � � ��0! ��     ����� ������>� .����

���� �1' �� ����R ���012� ��0! �� ��$�� � �  ?&�� 0 G�,  �� �   G��,

Ob/Ob �% �!&` �� ���2� �01@ �� �6$� )��$  G�,  �� �   �#0 ���

6m��� !&m �� s��� �0���� ��! �6$� �� � �� ��012� Firmicutes 

)F�Z� !� (*�$  ��Bacteroidetes )B (*���  �6$�F/B   G��, ��1:� !�

�	:�*9 #!��� ) �!��72 -71� �"M s( �*�   1��� l&��' ��� �*��*   ��1�:� !�

6m ��1:� #� 1"� G�,���  ���)73 -72( .�*� ��*)v !� O��� � �  !��!��� 

G�, 0 ����&� G�, ��	 �� ��� ��N ��� )5(   9 ��� ��� �*� R��. .
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� !� �, G�, ��1:� !� �#0   ��, 0 
1�,1( �� �fj E17� 9 �� 1g

O*%! #� ������    �6�$� )��!��� &�1� O� �*�fj �� F/B   9 ��� �!

��          ���� �#0 9 ��� ��`!� ��� ����*# 5��6'!� )9 ��� ��*� 0 � �  

 �!��)74(�b' )�����>� ��1� !� �6�� s  �6�$� ��1�F/B   0 �+��, !�

 ��� �:1H� !�1+ ��*P' �!&� �3 1� �#0 9 �� ��1g�)5( .  

��0! ��012�� R��1' !� �'�1��b' �+�, �, 1@� �� ��X*� �    ����

�� 1{� �� 0      ���X*� !� D�*%&�&�'� 9�Z� ���012�� ��1��b' �*� ��!

       y��� R���1' ��, ��� ��*� ���� )��!�� ���&$�� �� ��0�Z� 0 �+�,

!� �*�*1���   ������>� .��� ��!1� �!&� #&�  )�!�� 9Z� ��*�1: �*�

�1��� 9Z� 1�� O�: ��1� �1��� ������ 9�( 0 ������ ��&@ 0 �   �� 

.��� U#q ���&$�� �� ��0�Z� 0 �+�, ��X*� !� �3  

�2�   ��0! �1*f�(n&�� !� 1���b' )1H*� �.&' J��+ �   �+��, !� ��

    �+��, ��� ����� ��� �� �&�N ���0� .���     �1*f�(n&�� 9*�	�:� ���

��0! ��0! �� !� ]F�� o+�0 !� 0 ��     ������>� #� )���� ��1�"  ��

   ���3 ���� �� ���&�u)75 )27 )8(     �0!0 9*�	�:� ��� )]F��� ��*� .

��$�&'   �	�:� 0 �&�� ?�1@ �� � �*!���� �-(&I�� 0 �   �3 k>�� 9*

 ���� ��1�"   ���N��)75 )8( ���� �&��� ����  �����&' 
������ ����X*� R6���

���&�� ��N ��#3 0 D�"$��  �&N � )76 )8(   )G��, �����&�u !� .

��w'01��( !� ]F���� ) O��2r� �q���7'� ���� Tight junction !� (

��0! 
012�� 1g� !� �� �1��� 
���� 0 D*!�� �  ��� ��X*� �    )�&�N

   �1*f�(n&�� ��� ��� ��M1: �*� ��1� ���"u� O$���2� D* ��&�8 ��

��0! !� !q&-��!�(     ���� ��:�* 9*�	�:� G�, ��1:� �)27(  �&�� #� .

  ! ���012�� R���1' !� 1��b' �� ��� ��N ���� ���� )1H*���0   ��� ��

��0! �1*f��(n&�� 9*�	��:� 0 � �*!������ �-(&��I�� 
f��. !� 1����b'  ��

  ) ���� ��1�" 75(    ��� 1�{� ��� )0! ��*� #� .    ��6'!� D�* ���! ����� 5


012�� ��0! ��    ��0! �1*f�(n&�� 9*�	�:� )��   0 �"�$�&'0��� )��

 .�!�� �&.0 �+�,  

        D�* T��&' )�&�� ?�1�@ ��� �0!0 #� /�( �*!����� �-(&I��

��w'01(&I�� 0 J+�� ��w'01( �� �6� �"� �� �   �0!)77(���&'�I  .  � 

~�( ]0p$� �3 o:� 0 � �*!���� �-(&I�� (/�1�-�) �#��   �1��` !� � 

O$���2� �� )�*!���� �-(&I�� .��$  �� �-S� ��    ���X*� R6� ���&'

    	����� )�*!������� �-(&��I�� ��*����( #� .�&��N �*1���$�-@ �1��'1I� 

��w'01(&I�� �� 9*�	:� �! ��6� ��    �u !� s�� �   �3 �q��� #� ��� ���

�� �*��' �! �3 O$��&��'�� ) ���78(.  

�� )�*�fj O*%! !� �&.&� 
1, �� ����   ����H��� 1�$� ����&'

Toll-like receptor4 )TLR4�����&I*�3 !� �! (  ��� %�:01��� 0 ��� 

���� J��&8 ��Z�� 0 ���&' R6� 0 ��*�"� ]��:  !� ��� ���0! s��&N ��

 
����jTLR4 ���"� �0!  ��� �)7(  ���� ����� ����N ���� ������ .   

High-density lipoprotein )HDL�� (   1���1� !� �{:�r� 1g� ���&'

      	*&�X' ��� �!&�m ��� s��N�� �N�� �*!���� �-(&I�� #� �N�� 
����

HDL  !&m �� �*!���� �-(&I�� 	*&X' #� J6+ � �H�*��#3 ����&�u ��

  ������N ��#3 �#!������TNF-α  ���&�����1�*� 06  08  9 ������ �!  

��  � �)80-79(!� .   !� ��� �#� �� �*!���� �-(&I�� 	*&X' 	�� ��$��

   ����-'0���� #��I�� O*	�3 9*�	:� R6� )�N�� D��&��� �"$�&'0��� �u

 9 �� 0HDL ��   �&�N)81(       9 ��� J���� �*��N )l&�M&� ��*� 0

HDL     ��* �+��, J�K� ������ �!�"�� 1  �* D��&��� �"$�&'0��� !�

  .�N�� D��&��� U!���  

     )D���&��� �"�$�&'0��� !� ���6� J���� �*1�$�-@ �1' o"X'

��       
1�, ��6� �:1���( 0 ���X*� R6�� ���� #�!� !� ���&'   .�&�N

]&-� !� 
1, �� ���� 9*�	:�   �% ����� )��6� �� TLR4   ���6�

�� 9*�	:� �!  � �)82(      0 ��6� !� 
����� ���X*� R6�� )��P�$� �*� .

) ��'�I  �� 
1, �6� J*�6'Steatohepatitis�� (  �&N)83( 	*&X' .

D�'&��01( ]�� !� �  �!�"�� �-S� ��     
1�, ��6� JK� ��6� �� 

     �!��"�� ��*� �&�6�� 0 ������� ������: !��� �� 1X�� )�-2�� 1�j   0 �� 

�� ��6� 1��� R��3 #� �1�@&-.  �&N)84 )80( .  

�
�$�! � ,�-��.�#���/� �0.+ ��- �+���  

�!�"�� �6-+ �� -   ���� �:1��( o��&. !� z1� �-`� �-8 )�+018

      ��*� #� ��N�� z1�� !���3 )�3 ]1��� 0 ���!� !� �:1��( �&.0 �� 0

  J���&8 #� �2* )�+�, .��� �:��� 9 �� ��.&' J��+ !&m �� �!�"��

�!�"�� �� F�� 1>� �6-+ �� -  ��� �+018)80( !� ��-S� J��&8 .

�!�"�� ��X*� �6-+ �� -      ��� ���� ���N Y1�>� ��1:� �*� !� �+018

�3 #� �2* ��0! �1*f(n&�� 9*�	:� )�  ��$�&' �� �      �-(&�I�� J�K� �� 

   ��� D���&��� �"�$�&'0��� R6� �� ��� �*!����    ������>� .�&�N

     ����*�1: �*����' R6��� � �*!������ �-(&��I�� ���� ����� ���� ������

�!�"�� �X�� !� 0 /*#01-2��01'3   ��6-+ ��� -   ��� ��+018   ����1@

)80(�6-+ O$�� 1� �*!���� �-(&I�� 1g� .-  �� F6� ��!�"�� !� �+018

    9*�	�:� 0 ��6-+ R���3 �� �� ��� ��N ��6g� 	�� ��-� ��	� �*��!��

 ��� ��1"  ��1:� �*� !� 1�� 0 z1�)85(��&"� ������( �����>� .   ����

   �!�0 	����*�&"  #� ��N�� �&� ?�1@ O$�� 1� �� ��1�� J��� �� ��

�� �"2$*� 0 �&N    ��� �*!����� �-(&�I�� )!12� ��M&� ��     ��� ����&'

��0! �� h*1m #� �1��� ��	��  0 ��� !&68 ��.�&N �&� ?�1@ �!�0  

!� � 9Z� y&7�� -(&�I�  !�����*� � !�* ���X  #01-2���01'3*)/ 

u �����>����&� ?&@1� !� � � fb'*� %! �� ��N*O   ����� ]01$-�1(

u �� ��� ���������& !	' �r'*h ��-(&I�  !�����*)�  #01-2���01'3*/ 

(��:1� 1'� 6m �01@ �� �6$����  ��!��)86( .!� )��$�� �1�� �0���  !��� 

Kiechl 0 ��!�2"  ����  ������  ���  "�$�&'0����  
��� -���� ]��2  ��� 

#01-2��01'3*/ '0!���� ��1"  ��� )87( .�3�      ��� ����&"� �� ����

�"�F( k>��*  ������ J��&8� � !�� ��!��"   ���&�8 !��,�  �� �   ��	��
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  9��( ����*# ��	�� �� )J��&8 �*� 0 ��� �:�* 9*�	:�   ������ �����  �

      9��Z� ��&��2-� O��$���2� .����$  #01-2����01'3 ���� F���� 1��>�

     ��:1@ !�1�+ ���!1� �!&�� /*#01-2��01'3 ��X*� !� � �*!����&I��

 !� .���� T*�1N]&-� )�"$�&'0��   D��$��'&"� ��&� ]��-'0��� �� 

�� ��#3 ������ 9�( J��&8 0 �� R6� �� ���� ���&��� ��&N   ��� T 

�*q   ��*��M �1�6�: �      R6�� 0 ��� � J�2��' �! /*#01-2���01'3 �

���&�� �1.��� �3 J*�6' )�    .����1@ ~F( J�2�' 0 %�:01��� �� � 

��$�&'0��� )���Q"  �  ��  �����&'  R6��  ]���:  ���N 0  ��Z���  ���*1 

]&2-� �  �� !� J���' ]&-�- ]&-� 9�Z�  )���!��  J�K�  ]&�2-�  �� � 

��7'�� )Adhesion molecules ���1@ ()80( .  

�� ���Q"  )� �*!���� �-(&I��  ����1�@ h*1m #� ����&'  �TLR4 

 .�����1@ �3 �:1����( 0 /*#01-2����01'3 )
������ ����X*� R6��� 	����

?&�  �% �+�: �� TLR4    J���&8 k>�� )�'!&�L3 /*#01-2��01'3 )

 ��!�� �1"� ��F( ���I�� ��&r� 0 ������)88( �����>� D* !� .  �

      ����Z: ��� ��N ���� ����� )������ ]�� �0! 1� 1H*�TLR4   R6��

  ���*��M !� �&.&� �� %�:01��� ���I�� ��&r� !� 1�H"�, 9 ��

�� �+018  �&N)89(  !� �&����'&� 	�� ��$�� !� .TLR4   9 ��� ��� )

 ��� ��1"  �*!���� �-(&I�� �� }��()90( .  

  O���� ����{-j ����� O������ ��1���:� ��"����F( !� �����$�&'0���  

)200-1 ���-�� !� U1@&��2�(  �!�� �&��.0 (1����)11( k>��� 9*�	��:� .

)�&� �*!���� �-(&I��       /*#01-2���01'3 1�>� ��� �"�Z�$� 5��6'!�  

) �!��91 �����>� .(In vitro     )�*!����� �-(&�I�� ��� ��� ���� ����
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Chronic Low-Grade Inflammation: Etiology and its Effects 
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Abstract 
Chronic low-grade inflammation is a Para-clinical finding in several diseases including obesity, diabetes, 
nervous diseases and etc. Numerous studies have been done to determine the causes and effects of low-grade 
inflammation on the body. Today, chronic low-grade inflammation is considered in pathogenesis of these 
diseases. Chronic inflammation is reflected by increased circulating levels of gram-negative bacterial endotoxin 
lipopolysaccharide (LPS) which is associated by high level of inflammatory markers. Numerous factors can be 
involved in induction and progression of low-grade inflammation which lead to some consequences on different 
parts of body. In this review, we aimed to discuss about the causes and consequences of low-grade inflammation. 
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