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� ���%�: �'()��*
+ �����	 !	�
��, ��- . /�"�0� �1��2�������- � 3�� 	�	 (45�. 7 �	�( � 8�9'( ���	 ���	-  3#�: ;��:� 

!�< �- 0
= �>����� 	��'�"0�4- �?� �# @,��= � 	���'A 0
B�C �C �<�#.  ��#�>#'( '(�)� ���C 5D����� ��- �
E>� �# F��>� +��� G��
7 H��DC �'( 

���	  ���1- 3�� .� �	'( %�=�I �:� ���C 5D�����C J��	 !��K7�(  �# ��"� ���F �+D- <��C � ��'()��*
+ ���#C 3�� !�<. 

�	�
� � L�� ��: 48 ;� �	 6 !��N �!��N S (�0�� 8���� ��	�D 3)�'�	 �!��N  C200  (�J��	 !��K7�# ��	 200  �# P�N CB��  -�����  P�N
B�D

 ��# ���)mg/kg200(� !��N  I()��*
+'�mg/kg 400 !��N � IC50(�J��	 !��K7 !���� �# ()��*
+'�  

 mg/kg 50 !��N �IC100  (�J��	 !��K7 !���� �# ()��*
+'� mg/kg 100  � !��NIC200   (�J��	 !��K7 !���� ()��*
+'�mg/kg 200  ;�
K#

��	�D 3)�'�	 C?��S @,�	 .�	  ��'�*T'U�� 3�0�V) !��	 �< -��N !����� -�+D -��. �+D ����  �# -U��� W�� �� X* � �< ��"= C�)�# ��
��

 (�B�5D
=��� - �)�N ���? �V0�Z� 	�
� �('�
2��>.    

�'��)���: T'U�� 3�0�V)��>��� X���= ;����
0�UN� ���>��� X���= ;����* -�� ��=��5) (�0�40� � �	  !��N I!��N �# 3+5� S �
Z#  

�>V��>�<�	 H'�U)� -��	 .�	 -�� !��N  IC50�IC100   �IC200  [�+'�%=   F��>��  3+5� (�J��	 !��K7 ��	 �#  !��N �#I  H��D �� T'U�� 3�0�V) ��U��

�>�<�	 .�V0�Z� L�# �)�#C �+D D�9C �� �\='F �)�#C <��C �� �'()��*
+  �D 	
# ]�K� J��	�( �\='F �)�#C ��  H��D �	!	 	
#.  

� � ^�#�����-��N:  (�J��	 !��K7�# C����5D� C��� _�
,	
,  ()��*
+'� ]�K� �� C<�� -�+D F����� ��	 C� H��D.  

 �!`�� -�� -��BD: ��=��5) (�0�40� ���>��� X���= ;����
0�UN� ���>��� X���= ;����* �(�J��	 �()��*
+'�.  
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���%� 

�D�	��6 ��G��'
 $GD' � "�J& 0' �	��6  � 	�J>1   K	��J"

C&�JJ4' �&
 � 0�JJ���LJJ�� �/�JJ�D M�JJ�/� :JJ��N .��3	��0JJ� 

�D�	��6 ,�D�' ���	�
0�  �JD�	����6 7������	�@ J
O   K	��J"

C&�JJJ4' �JJJ�G�6 �JJJ&	�� )1 .(JJJ=	���A JJJG!"  �JJJ& �JJJ�' 

Cinnamomum Zeylanicum .JJ�� . OJJ%L .JJ��� 	��JJ�

/��= � #�RS� #��� (��/" 0� (1 #��' 	� )��0  �&� �TJ
 U� ��D

���
/' ��JD � J�O � � �JD
 �J$  &�	�JL'  �	�� ���	�J� �JD )2 .(

=	���A ��36  J����/�O  J�����  J�� �/ D��1 J���  J����/�: 

� �:���� �M���J/  � �M��@�J�� �A&�JG   	�J��� �A&�J�
A  �(	�J&2@ �

&���M�� V�&�2@ U��&� ���D� � (����= 0!G4 -�' ���� )3 .(� J
A 

,�#� ?& -�� &��	�' �	��6  ���>��&1' ��G��W��
�O   �XJH& �Y

�&1 �M�)�� �Y' �����
M�  .J�� :$&� �Y � . J/ZGD�A  ��J�6 

JJJ� (�JJJ�	�' �)�JJJ��'
� ���JJJ�O  �M�JJJH[� M�)JJJ�� �#��	

,�	�L����'�  ��J� \�BL 0� � ��&�!H&16 ��� J�O    �J� #��JGD

  J�	��, �]2�JL� � XH&'    H� U�J)� �J� #��JGD J��   .J��)4 .(

	� ��4�� (����= =	���A 
O  :��"�/D��#   .J�� (�L �/N

� -��� ^D��	� ��	�G
�)6 C!N' N��"' � ^D��	� ��W��D�6 

���' �	�� ^�& )7 -5 .(  	��J�� ��-1 M��
��	 �Y O
 A�=	��

���� '� �/G�	�N .  J�&1 .�J`�L'  &���J���'    :J��N A�J=	��

  U�J/S& �(��� A
��� �:�CI&- 0!G4 -� �D 0
��� �$
� �� 0�
���

�� �:�& & ��� #�&	��)$&� 6�D '
��G�.�� )8( .�
A@����C   0J�

 (��/"
O �	��6 
 b�)��� �Y��  V���J����6     �JY ���J>� �J�

��� �b�)��� � E� ��	�6 ����	 (��	���� .��3 �  �JD6   0��J%�

.�� . J%c� �>�' ��	1 	� �	�� J
. V�����	 J��  ��	1�d�J�� �
. 

e� �	���
�  .�� 0�@�, 	��N)9 .(�
A@����C   ����J%� 0!G4 -�

�����&��O ���� 	��� �	�` 0� 0� #���6 ��
 ���J�'�  HJ��� 

 b�g #����� �� � h&	77 - 75 �&�� 04	�'  ���J,  J�'  �J��� 

)10 .(� -�
A  �	 	�J[ 0� �	�� J
j  �J�� 	��A  �JD�	�6   -� kJ�

3��4' �D   J� #��H�J��'  ��J� )11 .(��� 	�� ��J�   #��� (�J%&

�D�	�� 0� .�� #��6  J)�	�   �&2,��J���� #�J//�
A   0J!G4-�

�
A@����C �� l"�
��I �]2�L�'  &�JL K	��" :m�'�  �JC�6� 

JJ���3��' JJ� #�JJS� �JJL- �' �&�JJ� )12 .(JJ����WD�. �JJD  � 

M�!� �D6 ��Z�#�  ����J����'  �JC�6  ��J36  ��J��
� - J
��6 

�&1
� �/��D .�1 k&��� ���������,��-�/ )SGOT ( J
O  �J&1
� 

����-���' ���� 0� 0� .��	 -
��   �JC� 	�
 .J@�  J�'  ��J�  �

�c� AGY
E ��C� .@�6 - 	���� 0�
�� � ��-1 (�L 	�' ��� 

)13 .(������ �1 k&����-�/ )SGPT ( J
O  �J&1
�  J`�B�L�' 

� 	� 0� .�� �C��M�-��      �,�J��/� (��J/" 0J� � �	�� ��J4�

M�!� �D6 �C�6 S���A ��S@�. �' ���, S� ��	� n��3   � �J�

`�B�L�' ��6 ���6 �1�E ���!'    .J�� �JC�)14 .( ��J��1� A

	� -���H�@   .J@�� �Jm��    � �J>� 	� � �	�� ��J4� �JD� 	�JG6  �JD6 

�C�6 	� (1 .���S@   ����@�
^ �' 
��� )15 .(�
 A@����JC 	� 

�)&JJJ
. 	� ����JJJ�� �JJJC��#� -� � #�JJJ� �[JJJ
o  pJJJ@� 	�	��  

�' ���, .� 0� 04�� ��
A  0�6	���� �/&�GD    :J�� ��JD�	�� -�

�������#� � (��
A@����C  ��&.�� �C� � .�� A�G� �� AJ
� �	

E4�� �1�E �D6 ��&' -� ��� n����������  �J�  .J@��   �JC�

��� )16 .(-� q�D �  �I&� J
A ��� J�o  J�	��'  >�J���   \��JL

�&1' ����&��' =	�� #	�B"�A �1 ^D�� ���E  �JD6  �JC�6 

��&' � -�
A@����C .��.  

L�� � 	�
���  

48     'J&-� #���J��	� �	��J�
� ��r& �& '
���` <�� ��

180 ��200  A� �  �,75  -�	 -� �� ����    s	�JB3 6-�J�

t��   ��J&���3 0&]	� � 6	��
�L   6-�	 'D�$J%
��-1 pJG�I�

(��)� ������� �  �!" #�$%&�� �� 6	��)$&. 

   6�JJG/D�	 �JJ� o��JJR� 'D�$JJ%
��-1 ��JJ&���3 6	��JJ)$&

     'JN2L� ��J?32� 0J�!� .J
�"	 �� � .�2� '!� 6�����&�

�JJ�  �JJI&�. 	� ��JJ&���3 'D�$JJ%
��-1 F
��JJ� � �	 �JJ�� 6

ºC2±22  0L�= �12  � '
�/J��	 ."��12    '�
	�J� ."�J�

 �&�J� 6	��)$& .   �	��&��J�� 6�TJ
-� �J)&1    #��H�J�� (�,�J&�4

	� � �&��� � b1 (�	�L   �J&��� ��-1 �TJ
.    -� A�J=	�� 0�J���

 � kWJJ� � 6	��JJ
�L (��JJ)� u	�JJ� 	�-�JJ� n�/JJ�	�� FJJ��

   #�JJ�, 0�JJ�	 'D�$JJ%&��  0JJ&�, 'JJ��/�Cinnamomum 

Zeylanicum  .@�,	��N ��
�� �	�� .    A�J=	�� 0�J��� kWJ�
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�
	 ��SRN 0�   	� � �J� ��JL      OJ%L v�J�� 6�J�� 	� 0
�J�

�� 	��� kW� � �
��, .     #��JGD 0J� 	��J� AJ
� -�  �, �D10 

 :��� ���� '!��)50% (6��� 	� #�$��� 	�°C 50   ��J� 0�5 

�� 0!���� ."�� .	�?/� 0�  	� :J`�3 #	�B" �M23 qT3 

.JJ�� 6	�JJ��	 #�$�JJ�� 2JJL 	� �JJ�R�� ��JJ�!G"x 	�  6�JJ��

°C55 -50 .@�, 	��N . #��� 6� 0%�� q�y 	� :`�3 #	�B"

  �J� 6	��)$& M�Zc
 	� h&	)17�18 .(	�    ��J/= '��J�����

A�=	�� 0�@	 	��� -��mg/kg 200    .J�� #�J� <	��,)19 .(

   6�JD-�� ��J&���3 (-� 0� 04�� �� ��& o���� A
� 	� A
����/�

 -]200  �100  �50 �  6�-� 0J�  �, '!�  �JD  (-�  �,�J!��

�
��, 0�)� (�� .M��W�-� 6�D400  'J!��   A@����JC
� 'J��,

)�
	1 6-���	�� .��� 0� z���� (    ��J&���3 (-� 0J� 0J4�� ��

	�  -] -�� �
��, 0�)� A���� M���&. �D 0&�G& ) �A���� M���&

A@����C
� � A�=	�� #	�B" {!�c� 6�D-�� (."�� -�	 �D 9 

� �� |C` 	� '/���J�&� h&�   �JI3ml2/0    ��J� 0J�21  -�	

�� o
	�� 'N�H` :L�� �	�B� .  	� #��J, ^J� 	� ��&���3 

�&�� ������
- ~�� 0� '
�D kHN .  

M��/� #��, )#��,S:( �&��� .@�
	� A���� M���&.  

#��, �D��1 )#��,C200( : A�=	��mg/kg 200   .J@�
	�

�&���.  

#��, �D�� 2 ) #��J,: (I  @����JC
�Amg/kg 400   .J@�
	�

�&���.  

 'J��I� #��, 1) #��J,IC50( :  A@����JC
�mg/kg 400   0J�

A�=	�� #��GD mg/kg50 �&��� .@�
	�.  

'��I� #��,2 )#��,(IC100:   A@����JC
�mg/kg 400   0J�

 A�=	�� #��GDmg/kg 100 �&��� .@�
	�.  

'��I� #��,3 ) #��J,IC200( : A@����JC
�mg/kg 400   0J�

 A�=	�� #��GD mg/kg 200 �&��� .@�
	�.  

	� (�
�� #	��  21 -�	 ��&���3     �J�� FJ��� A
-�J� -� k�

'�  �&�� <�D1 E!N -� ��)& (�L  � �J�1 :G" 0� 6��,    �J�

�� ��4 �)&1 .	�   � �J�      k&��J� ����J�� 6�JD �
�J&1 .J���S@

-�/��1 (SGPT)-�/��1 k&��� ���������,� � (SGOT)A�����1 � 

-���H�@ (ALP) � 1 (���� A�/ZGD � A���JC�    A�d���J� M�J���

 (��-1 n	�� .��� �	��&���� .�� -� #��H��� ��  6�J�, #-��&�

�� .-� �S� � �� 6	���� 0&�G& �)&1 �C� -�   7�J��� :3���  �I&�

 ] �.@��  � 0J�)� '�@�� <�� 6�D  �J� A�!�J�����GD -  A
-�JV� 

   	��JN 'J�	�� �	�� 6	�& ��������� �� � �&�� 6���1 h&	

�/�@�,. j
��&  �	�B� A�$&���±  	��S� q���&�  #�J� 0C����

�         0J@�[ OJ
 k&�J
	�� ����J&1 -� �JD	�G�� A�J� 0J�
��� 6���

(ANOVA)         0J�
��� 6��J� AJ�&�� .J�� -� (1 M�JC&� 0J� �

#��, A�� 0&�,�/=     .J�� #�J� #��H�J�� {J!�c� 6�D .  |RJ�

	���/S�)05/0<P(   �J� 0J�@�, �?& 	� .  #��� ����J&1 6��J�   � �JD

.��  �I&� �D 	��@�  �& -� 6	��1 6SPSS  ^
��
�22  #��H���

�� �
��, ����� :��� 	��@�  �& �� �D	���G& �. 	�  o���� A
�

.
����� �D �      �J)&1 -� 'JL�� 0J� 0J� .��� ��4� '�2�%�

��� '� #	��� .    '��Jc�&� 6�JD �	 (-� 6�	 0J� '�N� 0GD��

� ��C& #-��&� O
 �)&1 (-� -�� ���1 :GS� 	�  j&	 O
20    �J,

��&��� ���H� .	� '�S� �D �	   	�o
	�� :���   ��JI
� 0J��1 

'� ��    ��JL AJ
� 0J�   �J&��� 'J� �J/=�D �  	� 'JV�4  j
�J�&  

�/� ��I
� M2�L� .	�  ���JS� ^
��-1 #	�� M�[   -� 6���J��

��%�� ���S� b�c�&� �� 0� �&�� {!� �D �	 0&�G& ��4�� 6�D

	� �
��, pH��� :�%� A
� �#��, �D.   

��)�' ��  

  ̂ 
�JJ�-1 -� :JJ`�3 j
�JJ�&�JJD  �	�JJB� � M���JJ4

 .JJ�� #�JJ� #��� (�JJ%& '
�JJD	���G& .AJJ
� 	� � M���JJ4 

    -� {J!�c� 6�JD #��J, �JD	���G&  �J?&    �	�J� 6�JD����	��

'�	��� � #�� 0�
����& .	�  �JD	���G&     6]�J� 0J� 'J@��3

     	���J/S� 0J�
��� �#�J� #�	�1 �JD (��J�    ���J���� (��J�

   	� 'J�	�� �	�J� 6�JD	����@  �J,   .J�� {J!�c� 6�JD #� .

 q�3 O
 :N��3 0� '
�D (��� 	� ��4�� 6�D A�$&���

 |RJJ� 	� �JJ&	�� s��JJ%�05/0P< �$
�JJ�
 �JJ�  q2�JJL�

�&	��& 	���/S�.  

 � M��4	���G& 1     k&��J� ���J������,� �
�J&1 .���S@

�	 -�/��1  	� 6�D #��,   (�%& {!�c� �D� '� .  .J���S@                 
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 SGOT 	� #��,I �&  #��J, 0� .C S   -� 6	���J/S� ^
��J@�

��� (�%& ��L .  6�JD #��,	�IC50 �IC100  �IC200    0J� 0J�

A@����C
� #��GD �  .J@�
	� A�=	�� #	�B" {!�c� 6�D-��

        AJ
� � .J��� ^D�J� �
�J&1 .J���S@ (��J�� ��J&��� '�

	� ^D�� 6�D #��,IC50 � IC100  �IC200  #��, 0� .C�&I 

 #��, �IC200  0� .C�&IC50  	���/S�  ���)05/0<P.(  

 8���1. 3�0�V) ;����a=  T'U��SGOT 

SGOT (�b���� (IU/lit) ���V� ]�����  

S 63/69  55/5  

C200 22/73  94/6  

I 17/95  84/8  

IC50 24/83  33/8  

IC100 32/75  87/6  

IC200 11/72  42/6  
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���	
� 1. 3�0�V) ;����a=  T'U��SGOT 

 � M��4	���G& 2  �
�&1 .���S@������   -�J/��1 k&���

�D� '� (�%& {!�c� 6�D #��,	� �	 . .J���S@ SGPT  	�

 #��,I  #��, 0� .C�&S     (�J%& ��JL -� 6	���J/S� ^
��@�

��� .  6�JJD #��JJ,	�IC50 �IC100  �IC200    #��JJGD 0JJ� 0JJ�

     'J� .J@�
	� A�J=	�� #	�JB" {!�c� 6�D-�� A@����C
�

@ (���� ��&���     ^D�J� AJ
� � .J��� ^D�J� �
�&1 .���S

6�D #��,	�IC100  � IC200   #��J, 0� .C�&I  	���J/S�   ��J�

)05/0<P.(  

  	���G& � M��43  	� �	 -���H�@ A�����1 �
�&1 .���S@

#��,�D� '� (�%& {!�c� 6�D ..���S@ALP    #��J, 	�I 

   #��J, 0J� .C�&S  � ^
��J@�   ��� (�J%& ��JL -� 6	���J/S .

#��,	� 6�DIC50 �IC100  �IC200     A@����JC
� #��JGD 0J� 0�

  (��J�� ��&��� '� .@�
	� A�=	�� #	�B" {!�c� 6�D-��

     0J� .CJ�& ^D�J� (��J�� ��� .��� ^D�� �
�&1 .���S@

 #��,I 	���/S�  ��C&)05/0<P(  .  

   8���2 ..���S@ �������  �
�&1SGPT 
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 8���3. 3�0�V) ;����a=  T'U��ALP  

  

a
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A
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U
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�

� ��	
�3 :3�0�V) ;����a=  T'U��ALP  

SGOT (�b���� (IU/lit) ���V� ]�����  

S 19/65  22/7  

C200 12/70  94/6  

I 64/97  69/10  

IC50 76/89  17/7  

IC100 33/77  23/7  

IC200 15/69  43/5  

ALP (�b���� (IU/lit) ���V� ]�����  

S 3/205  12/20  

C200 4/210  3/21  

I 2/260  2/32  

IC50 8/255  73/21  

IC100 5/244  17/23  

IC200 2/230  11/21  
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 	���G& � M��44 #��,	� A���C�1 (����  {J!�c� 6�D

�D� '� (�%& �	 . #��, 	� A���C�1 (����I  #��, 0� .C�&

 S (�%& ��L -� 6	���/S� ^D����� .   6�JD #��J,	�IC50 �

IC100  �IC200      {J!�c� 6�JD-�� A@����JC
� #��JGD 0� 0�

  ^
��J@� A���C�1 (���� ��&��� '� .@�
	� A�=	�� #	�B"

6�D #��,	� ^
��@� A
� � .���IC100 � IC200    0J� .CJ�&

 #��,I  	���/S�  ���)05/0<P( .                       

 8���4.  ;����a=(��
+0� ��U��  

  

a a

b

b

1

1.5

2

2.5

3

3.5

4

4.5

5

A
lb

u
m

in
(g

/d
l)

 
��	
�� 4.  ;����a=(��
+0� ��U��  

	���G& � M��4 5 	� A�d���� (���� #��, {!�c� 6�D

�D� '� (�%& �	 .� #��, 	� A�d���� (���I #��, 0� .C�& 

S � ^D�� ��� (�J%& ��L -� 6	���/S . #��J,	�  6�JDIC50 �

IC100  �IC200      {J!�c� 6�JD-�� A@����JC
� #��JGD 0� 0�

  ^
��J@� A�d���� (���� ��&��� '� .@�
	� A�=	�� #	�B"

#��,	� ^
��@� A
� � .���  6�DIC100  � IC200  0� .C�&

 #��, I	���/S� ��� )05/0<P.( 

  M��45.  ������� A�d���� (����  
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Experimental groups
 

��	
�� 5.  ;����a=(�c=��* ��U��  

 :��1 	�$&�
	 6�D <��  {!�c� 6�D #��, 	� �C� .@��

�D� '� (�%& �	.  

  
 @4<1 .��b�U'�  �+D 3)�# -�
�)-U��� W�� H&E  �d�>N�U#' C400×(.   3�d5?

A V��B !��N �# IS  3�5?  �B ��V !��N �# IBC200 3�5? �C  !��N �# IBV��I  �

 3�5?D  !��N �# IBV��IC200 3��.  

-��N ����� � ^�#  

� 	�
A ����o #	�B" �>� =	���A   ̂ D�J� �J�   K	��J"

��&' � -�
A@����C �	�� �	�� �	 �C���'  .J@�, 	��N . 	�

	� #��,
.@� =	�� #	�B" #�//��A )C200(   #��J, 0� .C�&

)S (@  �� 0���
7���6 	�
 .J@�  J�'  ��S@ 	� ��J&��� J�. 

�JJ&1
� �JJD6 �JJC�6 -� 0JJ!G4SGPT  �SGOT  �ALP  �

/ZGD�A 	� ��(��  ��JC�1�A �  d���J��A �� J��� � 	���J/S6 

��$& #�D�%�
� � � J
A   J� (�J%&'   	� 0J� �JD�  SJY��. 

M���&� =	�� #	�B"�A >���� &��/='  SJY� ���.  ��JG"'  �

	� �
A ����o �	 \�Bc�6 �	��& �C� .	� #��, 	�
 .J@� 

0�(��
+ (�b���� (IU/lit) ���V� ]�����  

S 89/3  37/0  

C200 98/3  40/0  

I 97/2  17/0  

IC50 25/3  31/0  

IC100 69/3  30/0  

IC200 77/3  50/0  

(�c=��* (�b���� (IU/lit) ���V� ]�����  

S 22/8  94/0  

C200 18/8  91/0  

I 33/6  46/0  

IC50 91/6  57/0  

IC100 23/7  61/0  

IC200 82/7  67/0  
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� #�JJ//�
A@����JJC )I (  #��JJ, 0JJ� .CJJ�&)S (  �JJ� 0JJ�

@��
7���6 	�
.@� �'��S@ 	� �&����. �&1
��D6 SGOT �

SGPT  �ALP ��JJ@�
^ 	���JJ/S�6 ��, #�D�JJ%�JJ
�  0JJ� �

� (1 M�C&��(�� ��C�1�A d���� ��A  .J��� ^D��  �� . 	�

�������' �	�� 0� .�� #�� �c%� �/=6 �
A@����C  -�

�D�	�� 0!G46 
�� V�������6   �[ -� 0J� .J�� J
o   	�J)�

�JJ&1
� ��JJ����!��-�&r �JJC� �
: JJ���� JJ��	1�&���O  0JJ�

�������&���D�6 ,�!4 F�����6 �' �//�  (1 M�C&� 0� 0�

�&2,������
A �D   JG& ��/J�'   �&�J�)22-20 .( J/ZGD�A 

��(� �D�	�� 0� ��6    �&2,��J���� #�J//� 	�J)�
A   lJ"��

�
��I ]2�L��' &�L K	��" :m�'�  �JC�6�  J���3��'  �

� #�S� �L-' �&��. �&2,������
A  �JD 
 J�'  �J�G)� -�
A 

0R��� �D6 ��G��'
  :L�� 	�(�� 0� �/��D  >�J� ����   �J�

�	6 ,�#�&� �D6  ��!J� {!�c�'   >�J� (�J� 	�����   U�J/��

-
��6  �&	��)13�14 .( J/ZGD�A 	� ���� J�'   #��� (�J%&

� 0JJ� .JJ�� #�JJ�
A@����JJC !��NJJ�. JJ!L�� x�JJ%
 g�JJH&' 

��	�JJJ/���6 ��JJJ@� �	
^ JJJ!L�� x�JJJ%
 TJJJ@�/� � #���' 

��	�/���6 � -�� �	' 	� �/� �&�0I ���,
(� �?!
'  J
 (�

G4 -� �D  0!Ca
2+ �H

+ ��@ 	� �	 ��H�@ �6  J��A   x�J%
��

���� �
k� �� 	�J/���6  J/ZGD ��A  J�&����: �����
 J�' 

� .Cm��A ��@6 �� -� �	 x�%
 ��A  J�'   J�]2�L� � ��J�' 

 J����' � 	����JJ� ���JJ�� ATP   0JJ"�GI� FJJ���ATP 

-���/� �
��I  J�' �G& J
� )23 .(   ��� 0J� 0J4�� �J�� ��J�  �

<	��,�1 ��D�E C��6 ��&' -� �
A@����C   ��J@� lJ"��
^ 

��S@ J�.  �J&1
� �JD6  �JC�6  :Jm�SGPT  �SGOT  �ALP 

.�� #�� d���� 0� �I&1 -� ��A ��G" �D��    0�L�J� �JC� 	�

�' �&��� ��(��  ��JC�1�A  d���J� ��A & J��   ^D�J�
 0J�@� 

.JJJJ�� .�JJJJ�&
j � 	� #�JJJJ�1 .JJJJ���JJJJ
A  -� #��JJJJ, 

��& �� �D �	
j �������  #��  �I&�A�%�� 	�  J
O  ��J��	 

  .J�� &��JcGD �'  �	��)24�25  .(	�  #��J, �JD'
   0JJ� 0J�

 #��GD�
 A@����JC  �JD-��6  JH!�c�'   J=	�� #	�JB" -��A  )

�D #��,6 IC50  �IC100  �IC200 (	�
.@� �'  .C�& �&���

D��, 0�' 1 0�
A@����C   �J)/� 0J�'
 	�
 .J@�  J�'   �J&���

) #��,I( ����
��C   J=	�� #	�JB" -�� �� E��/���A ��S@ J� �.

�&1
��D6 �C�6 -�  0!G4SGPT  �SGOT  	���/S� ^D��

]�� -�� 	� � �� #�D�%�6   J=	�� #	�JB"�A 
 J/S'   #��J,

IC200 ��(�� ��S@�. �&1
� ��� �D
��C  #��, 0��%�S) ( 0� �

��& M���& |R�
O ��� #�� .��&
j � J
A    �J�& �J� .GJ�N
j 

������� 	� �:CN #��  ��&� 
O ����	  .��  &��JcGD �' 

�	�� )28-26 .(� �	�� 	��(�� ��C�1�A d���� ��A & J��   0J�

GD�A ����E �� ���� #���@� v�H��
A  �� E��/�� 0� �	�`

=	�� #	�B" -���A  #��J, 0� .C�& �I   ��J@�
^  	���J/S�6 

��, #�D�%�
� 	�R�6  ]�J� -�� 	� 0�6   J=	�� #	�JB"�A 

)#��,�D6 IC100 �IC200 (��(�� ��C�1�A d���� ��A ���
 ��JC 

��%�0 �, #�)S( ��& M���& |R� 0� �
O   ��J� #�J� )29 .(

��& �	�� 	�
j .@�� <��& �D J��    JGD 0J� pJY��A   �	�J`

	� #��, 	� � .��
.@� � #�//�
A@����C ) :��1  .G�N

C (�c�JJJJ
E �@�JJJJ�'  JJJJ� #�D�JJJJ%�' 	� � ��JJJJ� 

#��,�D'
 � #��GD 0� 0�
A@����C  J=	�� #	�B"�A 	�
 .J@� 

D��, \�Bc� �&���' ��GD 0� 0�# �
A@����C -��  ]�J�6 

=	�� #	�B"�A )200��!'  x�-� 0J�  �,   �JD��  �,�J!  (-�

(�%&�� (	�
.@�  �&���) :��1  .G�ND (�Y
��S ��&' 

� -�
A@����C  ^D��
0�@� .�� .��� 	�� ��J�' � J�(�   #�J�

 �J�G)� -� 0� .��
A ���� ��JC  J�&1'  J����&��'  J=	���A  

�'  dH��J� �M�J&7�� 0� (�����A  	�J���
A J� �� �/ 1V�� J��  �

����/�O ���� � ���� #	��� J
A ���� ��JC  ̂ /J��� -�  �JD6 

��������� ,�!4��6 �'  �J//�   , k&�J�� FJ��� � J��6  �

, #	�B"��6 , -��#� =	���A � t��c���'  �&�J� )30�31 .(

	� ����o �
�$6 ��� 0� .�� #��1���C ��/@'   0J!G4 -�

� 0� 0� M�&7���(�� -
��6 	�  .J��� �u��    	��J@ AJ
�	 �

�=	��A  �	�� ��J4���S@ � J�.  ,�J//�	�)�'  ]�J�'
  ��J�6 

��	
M�JJ� �JJD6 � -� � �JJ&	�� ��-1
��JJI ��	
M�JJ� �JJD6  ��-1

,�!4��6 �' �//�)32 .(=	�� #	�B" k��A  ��� �J�� ��JC 
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�&1' ����(�� �C� K	��" ���L6  J��&' � -�
 A@����JC  �	

� ^D��' �D�.  

       0J� .J��� (�J�� (��J� 'J� :J`�3 j
��& 0� 04�� ��

JJC
� 	�JJ)� �JJ� �]�JJG�3� A@������/JJ� A
�&2,��JJ���� � �JJD

   �JC� '
�
	�J/����� '
�%
 T@�/� 	� ����� A�/ZGD� -� 

 (�J
 '�?!
 (�
���, A�@	 A��    ��J��� 	� M2�JL� � �JD

ATP  �-���/JJ�  .JJ���S@ ^
��JJ@� � '�@�JJ� EJJ
�c� lJJ"��

�
�&1	� 6�C� 6�D   ��  :J�� 0� �I&1 -� � .�� #�
��,

���� ��%�� ��/�      '�@�J� EJ
�c� AJ
� �.J�� �JC� �D A�d

E4�� � A���C�1 |R� ^D��  A�d���� �D .J�� #�
��, .

 A�=	�� #	�B" '@�[ -� A���� ��'�&1 ��C����   '&���J���

0JJ!G4 -�   � �JJ�V��1  �/�JJ� �A
	�JJ��� �A�dH��JJ� �M�JJ&7��

���� O���/��   K	��J" ^D�� l"���  A@����JC
  #�J
��,

.�� . 1 AJ
� -� #��H��� A
����/�     	�J?/� 0J� (���J��� 'J�&

D�� A@����C
� -� '��& 6�C� K	��" ^ ��)/%��'����.  

 C��	��? � �4f=  

-�   �JJ� �JJ��� (�JJ/�	�� 0J�!� -�JJ�6 �t�JJ� s	�JJB3 

 D�$JJ%
��-1 pJJG�I� (�JJ/�	��' -�	6   �  �JJ!" #�$JJ%&��

� ��
 ������� ���� (�/�	�� �(��)� �������  ���������

����  �!" #�$%&��' �	�� � (��)��S
�� (���	�G�� (�/' 

 ��J����� #7��� A
�  �I&� 	� 0� (��)�'  	�J�GD6   �J&��G&

� :G" 0� ��%� � �
���' 1
�.  
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Abstract 

Background: Ibuprofen is a nonsteroidal anti-inflammatory medication of drugs that is used for 

relieving pain. However, this drug has proven effects, such as the production of free radicals and 

interfering with cellular events. Thus, it is necessary to find suitable antioxidants to reduce the side 

effects of this drug. In this study the antioxidant effects of cinnamon extract on the inhibition 

induced hepatoxicity of ibuprofen has been investigated. 

Materials and Methods: 48 rats in six groups, S group  received saline solution, C200 group received 

cinnamon extract 200mg per kg body weight (200mg/kg b.w), I group ibuprofen 400mg/kg b.w,   IC50 

group ibuprofen together with cinnamon extract 50mg/kg b.w, IC100 group  ibuprofen together with 

cinnamon extract 100mg/kg b.w, IC200 group ibuprofen together with cinnamon extract 200mg/kg b.w 

intraperitoneally. The activity of liver enzymes were measured in the end of the experimental period. 

Liver tissue sample was prepared and after staining with hematoxylin-eosin, was studied. 

Results: The activity of Pyruvate transaminase, oxaloacetate transaminase and alkaline 

phosphatase in I group in comparison with S group were significantly increased. The activity of 

these enzymes in IC50, IC100 and IC200 groups in comparison with I group were significantly 

decreased nearly in a dose dependent manner. Examining the liver tissue indicate tissue damage 

caused by ibuprofen, and cinnamon consumption was reduced tissue destruction. 

Conclusion: Cinnamon extract has antioxidant properties and reduces the ibuprofen  induced 

hepatoxicity. 

Keywords: Ibuprofen, Cinnamon, Pyruvate transaminase, Oxaloacetate transaminase, Alkaline 

phosphatase. 
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