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

 ����� ��	
 ���
���� ����� ����� ����� 1401 )98 -87(  

 

 

DOI: 10.30473/eab.2022.56477.1842  
 

��� � :���	
�  

����� ���	� 
����
�� � ���
���
�� 

��
�� ��� ���  �� !"��
# �� �
�$�� 

���
���
% 
� &'�"(�)"�*����  
  

��#
+ ��",-'�1/ �'�� ������2*  

1. ������	 
���� 
��� ���� 
����� ���� 
��� 
������ ���� 
����� 


��� �����  

2. 
�����!�� 
��� ���� 
����� ���� 
��� 
������ ���� 
����� 
��� �����  

  

"���#) :�&���� 21/4/1400 - "���# :+��,- 28/3/1401(  

  

�
'-2   

�1��� � 12��34�54 	�64 �� ��78� �94 � �:#��	
��� !���� 

;��<9 =<�>� �� <���. ?�@� �� AB �!�� ����� ?1 ��<�C D� 

4���� 
��5�	 @	<E� �<F �&�G� 
�H� �H��. 8�H���@� �H3EC 

�IJ��!� �� 8��K� ����5�	 �<F��J 
�2� ?�@� �<9� 
���� �L� M�� 

�2
� 4���� N�<F !����	�2���� � 1�:!L��O� �1<F 4��1 	P5� 

��2A�54 	�64 ���. P5�Q- �O�� ?1 ����1 �K� �!1����O � 

�R&�>�4�6	 
��SC �1� ?�@� �� +<�4�5 �� ��Q� ��!��� 

?!F���- .��� +<��5 ?1 T�- 
��� U2�V# 
�� � 
���4�5 �<��� 

4��1 ����1 8��K� �O�!1��� � �R&�>�4�6	 ?1A2#�# 4��1 14 � 

32 
��� 
��SC ?�@� �� ?����� ?18�<W �	��<F �1 4�5��� 5/2 � 

5 �E2��!2L ?1 4��� �5 Y��<E2	 �� ��� ��<2� �&���� .����	 ��@2� 

��J�<F �1 �!�<	<E� � �2L�G& U�@��4�5 4�6	 �1 �2	4�5 �	�� 

���-�<��� 
�����4�2� .�� T��!� �1 
��Z!�� �� �<��� 

4����Student's T-Test  � ANOVA � �1 
��Z!�� �� 

Y�� ��@&�SPSS  P����� 21 ��<� ?�@[# � \2E># ���J .�&�� 

�<F��J �� 
���4�5 �<��� ]�� � Y�� )mg/dl 170 � 122
( 

�6�� ?1 
��� ]�!�	�Z�� )mg/dl 446( P5�	 4�����G� ���� .��� 

�2L�G& U�@��4�5 4�6	 @2� �� 
���4�5 �<��� ]�� � 
Y�� �6�� ?1 


��� ]�!�	�Z�� P5�	 4�����G� ���� .��� 
��SC �1� ?�@� 8��K� 

4�2Z� �� ������ 4��321 �1��� � `Z� ���� ]<E�4�5 4�6	 

�� �1��1 8�62	�# �3� .����   

  

�3���
# :�
'5� M2�<#��<!-�!��
 
�1��� 
?�@� �R&�>�4�6	.  

  

  

  

* �� !"#$ :�#&!' (�') *+�)�,       Email: arasteh@iaurasht.ac.ir 

 

Investigation of Anti–diabetic and 

Liver Protective Effects of The 

Aqueous Extract of Urtica dioica 

on Streptozotocin Induced Male 

Wistar Mice 
 

Tahereh Nikkhah1, Amir Arasteh2* 

1. M. A., Department of Biology, Rasht Branch, Islamic Azad 

University, Rasht, Iran 

2. Assistant Professor, Department of Biology, Rasht Branch, 

Islamic Azad University, Rasht, Iran 

 

(Received: Jul. 12, 2021 - Accepted: Jun. 18, 2022)  

 

 
Abstract  
Diabetes and liver diseases are serious problems 
and threaten the health of communities. Nettle has 
been introduced in traditional Iranian medicine as 
a blood glucose lowering drug. There are 
conflicting scientific reports about the effects of 
reducing the blood sugar of nettle, but this plant 
has good antioxidant and anti-inflammatory 
properties to reduce liver damage. Current study, 
examines the anti-diabetic and liver protective 
effects of the aqueous extract of urtica dioica in 
vistar male rats. The mice were divided into five 
groups and in order to investigation of anti-
diabetic and liver protective effects, test groups 
obtained daily 2.5 and 5 ml/kg of the aqueous 
extract of urtica dioica orally for 14 and 32 days, 
respectively. Blood glucose was measured with a 
glucometer and liver enzyme activity was 
measured with ParsAzmoon kits. The results were 
analyzed using Student's T–Test and ANOVA 
using SPSS software version 21. Blood sugar 
levels in first and second test groups (170 and 122 
mg/dl) showed a significant decrease compared to 
the negative control group (446 mg/dl). The 
activity of liver enzymes in the first and second 
test groups also showed a significant decrease 
compared to the negative control group. The 
aqueous extract of urtica dioica has beneficial 
effects in managing diabetes and maintaining the 
health of liver cells against toxic compounds.   

 
Keywords: Diabetes, liver protection, 
streptozotocin,  Urtica dioica. 
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 )Parsons et al., 

1992(*$FJ . *$FJ) �(�D= *$FJ �*"��1
 *$FJ �(.��
 

�� 
�$ ���4 Urtica dioica L. ���J ��L�4 � � 
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8�(=�"(�=)(+5 �
 q#'�	 /) H#'/,6�	 F�<�$, w$�"�)1 

8�� ��$
#'/, �5- .!5 @R+!' 1 �5- .!5 �71/ 

�
�L+�) .�� .�7 ���(� � IH#; �
 1
 H�'/ M�+N' 

/) H#'/, T-Test �
�L+�) �"
(J 1 /) �-$, *= (	 

�$
#'/, 1
 ��� 
�#' �'/,"E �)(I '�J��
( �5 - .!5 

/) �#$ �71/ (6�)(S5) �
�L+�) .�� �
 ���(� 

�"F$, 6�	 6�D= �� *7#5 *� 
#71 9" @'�4 �� � � 

�A� /) H#'/, F�<�$, w$�"�)1 �
�L+�) �� 1 /) 

�"�-$,*= (	 �$
#'/, }RG 9" ��� 
�#' E"�'/, �)(I 

.G(J� F�<�$, w$�"�)1 /) �#$ 8�� �$
#'/, *G(AS" 
#� 

1 6)(� *!"�R'6�	 *�1
1
 /) w�H#'/, Tukey 

�
�L+�) .��   

  

7�
��  

?��.� =@�) �+ ����� �2+ �.���,34 $��%� ��& ��'(  

.�7 *!"�R' H)F�' T)(��]5 � IH#; �
 q#'6�	 

�+��"
 1 ����5 ��� �� ���_4 ��, *$FJ 
� �1(J6�	 

M�+N' 1 8� j�	 @DI 1 �P� /) ����5 /) H#'/,6�	 

@��B5 w$�"�)1 1 �5 - .!5 �
�L+�) .�� H�"�� (=� 

�.�) �
 
�#' �
)
�	 ��'($ /) @��B5 w$�"�)1 8�� 

�$
#'/, �*G(AS" �5- .!5 @R+!' 1 �5- .!5 

�71/ 1 �
 
�#' �
)
6�	 (�y ��'($ /) �
�P' 

6(+')����$ �H, � P" H#'/,6�	 ��S�1(=-w�<)11� 

�
�L+�) .�"
(J *�8��	 ��#c ' )�+�) �� �
�L+�) /) 

H#'/, f1(J#�<#= - f#$(���)2� .�PO1 ��'($ H
#� 

�
)
�	 ���(� .��   

�� *7#5 *� �"�+$ l�� ' �
 �1�7 3� /) �-$, *= 

�
)
6�	 ^#�(' *� H#;� I @DI 1 �P� /) ����5 �
 

�1(J6�	 �M�+N' ��'($ 
#� )05/0=P-value>α�( 

8")(�� � .�7 *!"�R'6 (>) �+u�Lp ���_4 ��, *$FJ 

@DI 1 �P� /) ����5 �
 q#'6�	 ��+��"
 /) H#'/, �5  

                                                                      
1. Kruskal–wallis 
2 Kolmogorov–smirnov 

.!5 �71/ �
�L+�) �� 1 8� j	 /) �-$, *= �
)
6�	 

^#�(' *� T)(��]5 � I H#; �
 �1(J6�	 �M�+N' 

��'($ �
#� .�) )05/0=P-value>α( .�7 *!"�R'-

6 T)(��]5 H#;� I �
 �1(J6�	 �+��"
 /) @��B5 

w$�"�)1 8�� �$
#'/, *G(AS" 1 6)(� �1(J 6�	 

�(+ = /) H#'/, �5 - .!5 @R+!' �
�L+�) .�"
(J 

�1�7 4 H)F�' H#;� I @DI 1 �P� /) 14 /1� .G�"�
 

���_4 ��, *$FJ �
 �1(J6�	 
�#' E"�'/, )� H�0$ 

�'.�	
   

�"�+$ @U�p /) ���(� �H#;� I @DI 1 �P� /) ����5 

�� ���_4 ��, *$FJ H�0$ 
)
 *= H)F�' H#;� I �
 

�1(J �(+ = �L ' *= q#'6�	 �+��"
 /) ���_4 ��, 

*$FJ .G�"�
 �
(S$ ��$) E")FG) 6
�"/ *+�)
 ..�) 

H)F�' � IH#; w� /) ����5 �
 �1(J6�	 H#'/, 6�	 1 

1 2 .D!$ *� �1(J �(+ = ��L ' E	�= � P'6�)
 

H�0$ 
)
 @S�) 2.(   

  

?��.� =@�) �+ ����� �2+ �56�/� �378 $��%� 

��& ��'(  

.�7 *!"�R' H)F�' C��, 6�D= �
 �1(J6�	 

M�+N' /) H#'/, @��B5 w$�"�)1 �
�L+�) .�� H�"�� 

(=� �.�) �
 
�#' �
)
�	 ��'($ /) @��B5 w$�"�)1 

8�� �$
#'/, *G(AS" 1 �
 (�y 8")T�#U /) �
�P' 

6(+')����$ H, � P" H#'/, ��S�1(= -w�<)1 �
�L+�) 

.�� *� 8��	 �#c ' )�+�) �� �
�L+�) /) H#'/, 

1(J#�<#=f - )�f#$(��� .�PO1 ��'($ H
#� �
)
�	 

���(� .�"
(J  

�� *7#5 *� �"�+$ l�� ' �
 �1�7 )5�( /) �-$, *= 

�
)
6�	 ^#�(' *� .�<�PG �"F$,6�	 ALT� AST 1 

ALP �
 �D= C��, ��"
 1 ����5 ��� �� ���_4 ��, -

*$FJ� ��'($ �
#� .�) )05/0=P-value>α�( .�7 

*!"�R'6 (>) �+u�Lp H, (� �D= /) H#'/, @��B5 

w$�"�)1 8�� �$
#'/, 9"*G(X �
�L+�) ��.   
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 9	3�3. �
)
 H
#� ��'($ ���(� H#;� I *� ^#�(' 6�	 ����5 /) �P� 1 @DI�1(J �
E"�'/, 
�#' 6�	  

�1(J6�	 E"�'/, 
�#' 
����5 /) @DI ����5 /) �P� 

P-value *-�+$ P-value *-�+$ 

 �	��1 W,)( 944/0 ��'($ 713/0 ��'($ 

 �	��2  *$FJ ��, ���_4))ml/kg5/2(( 988/0 ��'($ 999/0 ��'($ 

(W,) �L ' �(+ = 971/0 ��'($ 923/0 ��'($ 

 H#'/,1 ) *$FJ ��, ���_4)ml/kg5/2(( 870/0 ��'($ 812/0 ��'($ 

 H#'/,2 )*$FJ ��, ���_4 )ml/kg5(( 998/0 ��'($ 855/0 ��'($ 

  
 9	3�4.  /) �P� 1 @DI H#;� I H)F�'14  .G�"�
 /1� ��, ���_4*$FJ �1(J �
E"�'/, 
�#' 6�	  

�1(JE"�'/, 
�#' 6�	 
) H#; � Img/dl( **P-value 

* (LU /1�  /1�14 * 

 �	��1 W,)( 31723±40/85 913/1±60/86 �)
� P' f:+;) 
#71 
�4 

 �	��2 ) *$FJ ��, ���_4)ml/kg5/2(( 072/3±20/83 487/3±60/80 P=033/0<05/0 

(W,) �L ' �(+ = 383/42±60/380 513/43±40/446 P=002/0<01/0 

 H#'/,1 ) *$FJ ��, ���_4)ml/kg5/2(( 755/48±80/360 036/28±00/170 P=001/0<01/0 

 H#'/,2 ) *$FJ ��, ���_4)ml/kg5(( 277/56±00/363 433/17±20/122 P=004/0<01/0 

 8�k$��' *±  6�A;
�)�$�+�)  8�k$��')Mean±SEM( 

 ** �)�R'P �5 /) @U�p)-  .G�"�
 /) @DI �� *!"�R' �
 (�71/ .!5*$FJ ���_4 

  

 
 =>�2.  .G�"�
 *+L	 1
 /) �P� 1 @DI H#;� I H)F�' ��, ���_4*$FJ �1(J �
E"�'/, 
�#' 6�	  

  
 9	3�5.  �'(� .�<�PG m#A� H
#� ��'($ ���(�ALT �AST  1ALP �1(J �
E"�'/, 
�#' 6�	  

�1(JE"�'/, 
�#' 6�	 
P-value   

)ALT( *-�+$ 
P-value   

)AST( *-�+$ 
P-value   

)ALP( *-�+$ 

 �	��1 H#+"/ 8y1�)( 1 ��'($ 1 ��'($ 979/0 ��'($ 

 �	��2 +H#+"/ 8y1�)  *$FJ ��, ���_4)ml/kg5/2(( 1 ��'($ 999/0 ��'($ 999/0 ��'($ 

 �L ' �(+ =(H#+"/ 8y1�+8�(=�"(�=)(+5) 1 ��'($ 1 ��'($ 1 ��'($ 

 H#'/,1  *$FJ ��, ���_4 +H#+"/ 8y1�+8�(=�"(�=)(+5))ml/kg5/2(( 996/0 ��'($ 1 ��'($ 972/0 ��'($ 

 H#'/,2  *$FJ ��, ���_4 +H#+"/ 8y1�+8�(=�"(�=)(+5))ml/kg5(( 999/0 ��'($ 1 ��'($ 1 ��'($ 
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 �1�7 �
 *= �#A$��	6 �' ��	�0'  �A� �
#�

�"F$, .�<�PG �'(� �6�D= �"F$, *� (	 �
 6�D= 6�	

�1(J �
H#'/, 6�	 6�	 1  12  E	�=� P' �)
 .D!$ 6

*� �"�+$ .
)
 H�0$ �L ' �(+ = �1(J *� *!"�R' �#X 6)

 @S� �
3  ..�) ��� �
)
 H�0$  

  
?��.� =@�) �+ �6������� 378  

���(� .G����� � �D= �
 8") *P<�A' H�0$ *= 
)
 

E��8"(5 H)F�' /1(S$ �
 �1(J  �L ' �(+ =

�������5) �� CCl4 1 ( �
�p)#$ F=(' �<#�#< 1 

f)(X) d(	��� 6F=(' �� �
)
 �= 1 H)F�' 8"(5

�1(J �
 W��+<) H#'/, 6�	1  12 ����5) ��� �� 

CCl4 1  .�� ��	�0' (*$FJ ��, ���_4�+$�"  H�0$


)
 .G�"�
 *= �	H�'/ ��$��#7 *$FJ 1 CCl4 

�'�$)#5 *� E	�= @��I *7#5 /1(S$ 6�D=  (- '

 .
#�  

  
 9	3�6.  �+u�Lp T)(>) ��, ���_4*$FJ �"F$, .�<�PG �'(� �A� (�6�D= 6�	  

�1(JE"�'/, 
�#' 6�	 
�"F$, .�<�PG �'(� �A�6�D= 6�	 

(ALT) 
Mean±SEM* 

P-value   
** 

(AST) 
Mean±SEM* 

P-value   
** 

(ALP) 
Mean±SEM* 

P-value   
** 

 �	��1 H#+"/ 8y1�)( 707/0±23 - 000/1±32 - 025/2±225 - 

 �	��2 +H#+"/ 8y1�) *$FJ ��, ���_4 )ml/kg2/5(( 000/1±22 NS*** 304/1±30 NS*** 844/1±221 NS*** 

(H#+"/ 8y1�+8�(=�"(�=)(+5) �L ' �(+ = 414/1±110 P < 001/0 703/1±156 P < 001/0 055/2±420 P < 001/0 

 H#'/,1  *$FJ ��, ���_4 +H#+"/ 8y1�+8�(=�"(�=)(+5))ml/kg2/5(( 140/1±45 P < 001/0 000/1±71 P < 001/0 470/2±287 P < 001/0 

 H#'/,2  *$FJ ��, ���_4 +H#+"/ 8y1�+8�(=�"(�=)(+5))ml/kg5(( 304/1±37 P < 001/0 414/1±64 P < 001/0 121/2±245 P < 001/0 

*  8�k$��'±  
�)�$�+�) 6�A;) 8�k$��'Mean±SEM( 

*G(AS" w$�"�)1 F�<�$, /) @U�p **�$
#'/, 8�� 6 

 �A� �
 �)
� P' f:+;) 
#71 
�4 ***5 �U�
 

  

  
 =>�3. �+u�Lp T)(>)  ��, ���_4*$FJ �"F$, �'(� �A� (�6�D= 6�	  
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 =>�4. (�>o5 :(M<)) .8�(= �"(�= )(+5 /) ���$ 6�D= C��, ��' T�$)#�p �
 �D= �+G�� T)(��]5 (� *$FJ ��$��#7 #+G  .G�� /) f)(J1(S�'

:(W) ��(+ = �1(J �
 �P�DX �D= '#+G �1(J �
 �D= .G�� /) f)(J1(S���L ' �(+ = /1(S$ ���� H�S��) �+��#5�x	 
�p1 ( a�-5 

�#�� F'(I H�S��) ����+<) 6�	�
 ( ) 6F=(' d(	��� f)(X) �p)#$CV1 ( �eG 6) T�#�PA
#�0' (  (l) �.�)1 :(
) '#+G /) f)(J1(S�

 H#'/, 6�	 �1(J �
 �D= .G��1  12  *=*�  �� C�5(55/2  15  *$FJ ��, ���_4 /) (+�< ���'5 ��$�� �����
1�B' �#�� a�-5 1 /1(S$ 6�	

�1(J 8") �
 ����+<)*� �	�0� �#X..�) *+G�" E	�= 6(�J ) 6F�', �$�H&E� d�F���$�" 100.(  

  

8�� �9'�� � ��'   

$��%� ��& ��'( E��� F��8 1�G3�H �� ��,    

�(�-$/ �!L 5 �S" /) @B'6�	 ��' ��<#5 

��S"
)� 6�	 
)/, H2�!=) �
 �#�� .�) )Ide et al., 

1999(. �:+;) �
 6�� =#+�' 1 E	�= F+ �#�� 

ATP �S" /) @')#4 ��' 
�-") 6����� .��"
 .�) 

)Santos et al., 2001; Jain et al., 2003(. �
 


)(G) �+��"
 1 �8!' S��J#��:"/#H TV#_B' 

z+0' /) F=#�J E")FG) �'���". T�R�RB5 H�0$ 

�' �	
 *= 6�R<) .��"
 �� z"�F5 8��#51/#+�(+�) 

CD� E")FG) � P' �)
6 �
 �A� �'(� �F=#�J 

��1(+!�= 6(5 ��"(!��J 6�	�#+=�G 6#��= ���1)) 

�9"�1)���) �5)(=(8�$ 1 �"F$,6�	 @�4
(= 6�D= 

@�' 8�<�S<, /�5�L!G )ALP�( 8�$V, w$)(5/� �', 

)ALT( 1 T�5��x�, w$)(5/� �', )AST( �' #�
 1 

�A� �'(� 8�<#!$) *��#X � P'6�)
 E	�= �'.���" 

8��#51/#+�(+�) 9" d#<�$, N-@�+�) F=#�J 8�', 

.�) *= 6)(� ��R<) .��"
 �#$ I *� �#X ��(-5 �
�L+�) 

�' #�.
 8") C�=(5 C7#' E")FG) .�<�PG NADH 

/�$i1���	
 1 E	�= .�<�PG 
1(=#+�� C /)��!=) �
 

�(�-$/ �!L 5 �"�"�� =#+�' ��� 1 /) 8") z"(X 

C7#' .0$ H1(+S<) /) 6�0y ��;)
 6�� =#+�' 1 

E")FG) ��<#5 ��S"
)�6�	 
)/, H2�!=) �'

(J 

)Raza et al., 2004(.   

Shahraki et al. )2013( �� *P<�A' (� q#'6�	 

T� �+��"
 � +G�"�
 *= F"#-5 ���_4 *$FJ *� T�' 

9" ��' C7#' E	�= FBS �
(� LDL� �1(+!�= 

1 6(5�"(!��J �' 

(J )Shahraki et al., 2013(. 

8� j�	 Ahangarpour et al. )2012( (>) ���_4 

�S<)1���	 *$FJ )� (� E	�= F=#�J �
(� 8�<#!$) 1 
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8�+x< 1 LDL ���(� .�$
(= ���#' �1:4 (� .G�"�
 

/#+=1(G 10 �U�
 *� T�' .0	 �*+L	 9" z"�F5 

*$)/1� /) ���_4 �S<)1���	 *$FJ �� /1
 50� 100 1 

200 mg/kg .� +�)
 �
 8") *P<�A' E	�= � P'�)
 

F=#�J 
(� 1 8�+x�< 1 LDL ��	�0' �� 

)Ahangarpour et al., 2012(. �
 *P<�A' �$�!$) 

Namazi et al. )2011(� ���_4 *$FJ *� 50 ����� 

�+��"
 �#$ II �
)
 �� 1 E")FG) � P'�)
 TAC 

.����I) ��= �+$, H)��!=)( 1 E")FG) .�<�PG (�#� 

��!=) /�5#���
 )SOD( �
 
)(G) ��	�0' �� 

)Namazi et al., 2011(. Morshed et al. 

)2011( *� ���(� T)(>) *$FJ (� E	�= � I �H#; 

�H1(+!�= 6(5 8"(�!�J 1 �A� CPR � +;)
(� *= 

T)�	�0' H�0$ 
)
 *= T)(>) �O ����+<) *$FJ C7#' 

��<#5 �#�� 6�	 �+� g)(S$�� ��� 1 �A� 8�<#!$) 

E")FG) *+G�" 1 T)(>) �0	�= (� � I H#; 
�)
 1 

8� j�	 H)F�' �1(+!�= 6(5 8"(�!�J 1 �A� CPR 

E	�= *+G�" 1 H/1 H�� F�$ �
 *!"�R' �� �1(J �<�� 1 

�+��"
 E	�= �'���" )Morshed et al., 2011(.   

Bnouham et al. )2003( /) ���_4 ��, *$FJ 

6)(� H�'�
 q#' 6�	 �+��"
 �
�L+�) �$
(= *= E")FG) 

�A� 8�<#!$) 1 E	�= �A� F=#�J ��	�0' ��� �<1 

*$FJ (>) ��!��J#x�	 �
 q#'6�	 �")(BU �+��"
 

���$ /) H�!=#<, H�0$ 
)�$ )Bnouham et al., 

2003(. �"�+$ 8") z�RB5 H�0$ 
)
 *= F"#-5 �=)�#; 

���_4 ��, *$FJ ) ml/kg5 1 5/2( *� T�' 14 �/1� 

CD� E	�= � P'6�)
 �
 �A� �'(� F=#�J �
 

�1(J 6�	 H#'/, �1) 1 
1
 )mg/dl 170 1 122�( 

.D!$ *� �1(J �(+ =�L ' )mg/dl 446( �'

(J.   

  

$��%� ��& ��'( �+�� 9������ �378 �2+ �.56�/� 

,�+,  

�D= �
 ��!�<#��+' ��e	 ���")
/ 1 f\p 
)#' /) 

H��� ER$ �5��p 1 6F=(' 
�)
 )Abdel-Salam et 

al., 2010; Rhoades & Bell, 2012( 1 T�$)#�p 

�� C��,6�	 6�D= ���$ /) 8�(=�"(�=)(+5 *� H)# 4 

9" ��' C�� ' 6)(� *P<�A' T)(>) .u�Lp ��  = 

6�D= �	1�)
 �
�L+�) �' #�$� )Clawson, 1989; 

Batakov, 2001; Balasundram et al., 2006(. 

�"(�=)(+58�(= 9" ��  =��!=) 1 �� 6�D= 6#I 

.�) *= �� ��<#5 ��S"
)�6�	 
)/, 1 ��PG 

6(5 @�+'1(�= 1 6(5@�!=)(�1(�= (- ' *� 

H#��)��!=)(� 6�	���) W(� �
 �0y 6�<#�� 1 �
 

."��$ g(+�) #�5)��!=) �'

(J )Amaral et al., 

2004; Soni et al., 2008; Tipoe et al., 2010(. 

�
 8") �}")(� �
�P5 ��!�= �
 �#���	 F�$ @+N' 

�' #�
 *= (	 1
 @'�4 �#=\' �4�� d(' �<#�� 

�' #�.�$ �� C��, ��0y 6���:� �#��6�	 �6�D= 

w$)(5 �	/� �', *= t;��8"(5 �"F$,6�	 6�D= 

� +!	 /) �1/#+�� 
�)1 H�"(7 H#; ��� 1 .c�y 

H,�	 �
 H#; V�� �'
1� )Cos et al., 2002; 

Balasundram et al., 2006(. 8") C�=(5 �� 

�+!�� ��  =��!=) �'1/1(S�' *+!�)1 *� 
1(=#+�� 

P450 �F�<#��+' �' #�
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