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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
/l
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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
�.  

 [
 D

ow
nl

oa
de

d 
fr

om
 y

af
te

.lu
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                             7 / 11

https://yafte.lums.ac.ir/article-1-2333-en.html


   �>� =	�� #	�B" '�?@���	� A� ���� 6�C� 6�D E��1 ����� A@����C
� F��� #�� ... (�	��GD � (��HI& 

 

 109  /���� ��	
�� 
��� �������� 96 

 

References 

1. Rezk RG. Cinnamon (Cinnamomum 

zeylanicum) attenuates hepatic and cardiac 

tissues injury induced by gamma radiation in 

male albino rats. Arab J Nucl Sci Appl. 

2013; 46(2): 256-263. 

2. Assadollahi V, Parivar K, Roudbari NH, 

Khalatbary AR, Motamedi M, Ezatpour B. 

The effect of aqueous cinnamon extract on 

the apoptotic process in acute myeloid 

leukemia HL-60 cells. Adv Biomed Res. 

2013; 2(25): 1-6.   

3. Nicolai Z, Ballin AT. Coumarin content in 

cinnamon containing food products on the 

Danish market. Food Control. 2014; 38(1): 

198-203. 

4. Chun YH, Guang F, Yang L, Qian H, Jian 

QW. Antimicrobial Effects of Cinnamon and 

Rhubarb Extracts. Appl Mech Mater. 2013; 

469(1): 121-125. 

5. Peluso MR. Flavonoids attenuate 

cardiovascular disease, inhibit 

phosphodiesterase and modulate lipid 

homeostasis in adipose tissue and liver. Exp 

Biol Med. 2006; 231(8): 1287-1299. 

6. Najafian M, Habibi AE, Hezareh N, 

Yaghmaei P, Parivar K, Larijani B. Trans-

chalcone: a novel small molecule inhibitor of 

mammalian alpha-amylase. Mol Biol Rep. 

2011; 38(3): 1617-1620. 

7. Najafian M, Habibi AE, Yaghmaei P, 

Parivar K, LarijaniB. Core structure of 

flavonoids precursor as an 

antihyperglycemic and antihyperlipidemic 

agent: an in vivo study in rats. Acta Biochim 

Pol. 2010; 57(4): 553-560. 

8. Noorolahi Z, Sahari MA, Barzegar M, 

Doraki N, Naghdi BH. Evaluation 

Antioxidant and Antimicrobial Effects of 

Cinnamon Essential Oil and Echinacea 

Extract in Kolompe. J Med Plant. 2013; 

12(4): 14-28. 

9. Gholami L, Najafian M, Borjian A. 

Inhibitory effect of cinnamon extract on 

gelophen induced nephrotoxicity in adalt 

rats. Int Biol Pharm Allied Sci. 2013; 2(8): 

1658-1664. 

10. Galico DA, Holanda BBC, Guerra RB, 

Legendre AO, Rinaldo D, Treu-Filho O. 

Thermal and spectroscopic studies on solid 

ibuprofen complexes of lighter trivalent 

lanthanides. Thermochim Acta. 2014; 

575(1): 226-232. 

11. Marcella BB, Marco ADB, Abouch VK, 

Andrea FJM, Jose NM.  A double blind, 

randomized clinical trial assessing the effects 

of a single dose of preemptive anti-

inflammatory treatment in orthodontic pain. 

Am J Orthod Dent. 2011; 139(1): 53-58.  

12. Altman RD, Marcussen KC. Effects of 

ginger extract on knee pain in patients with 

osteoarthiritis. Arthr Rheumat. 2001; 44(11): 

2531-2538. 

13. Moselhy S, Ali H. Hepatoprotective effect of 

Cinnamon extracts against carbon 

tetrachloride induced oxidative stress and 

liver injury in rats. Biol Res. 2009; 42(1): 93-

98. 

14. Taher M, Ghannadi A, Karimiyan R. Effect 

of volatile oil extracts of Anethumgraveolens 

l and Apiumgraveolens on activity of liver 

 [
 D

ow
nl

oa
de

d 
fr

om
 y

af
te

.lu
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                             8 / 11

https://yafte.lums.ac.ir/article-1-2333-en.html


   �>� =	�� #	�B" '�?@���	� A� ���� 6�C� 6�D E��1 ����� A@����C
� F��� #�� ... (�	��GD � (��HI& 

 

 110  /���� ��	
�� 
��� �������� 96 

 

enzymes in rat. J Qazvin Univ Med Sci. 

2007; 11(2): 8-12. 

15. Ashmawy IM, Nahas AF, Salama OM. 

Protective Effect of Volatile Oil, Alcoholic 

and Aqueous Extracts of Origanum 

majorana on Lead Acetate Toxicity in Mice. 

Basic Clin Pharm Toxicol. 2005; 97(4): 238-

243. 

16. Jimenez MD, Martin MJ, Lastra C, 

Bruseghini L, Esteras A, Herrerías JM. Role 

of L-arginine in ibuprofen-induced oxidative 

stress and neutrophil infiltration in gastric 

mucosa. Free Radic Res. 2004; 38(9): 903-

911. 

17. Tabatabaei M, Badalzadeh R, 

Mohammadnezhad R, Balaei R. Effects of 

Cinnamon extract on biochemical enzymes, 

TNF-α and NF-κB gene expression levels in 

liver of broiler chickens inoculated with 

Escherichia coli.  Pesq Vet Bras.  2015; 

35(9): 781-787. 

18. Husni A, Amad M, Malika K. Impact of 

Cinnamon Extract on Liver, Kidneys and 

Spleen of Diabetic Rats. Int J of Chem and 

Biomolecular Sci. 2015; 4(1): 248 -254. 

19. Krishnakumar IM, Abin Issac, Johannah 

NM, Eapen Ninan, Balu Maliakel, 

Ramadassan Kuttan, et al. Effects of    the 

polyphenol content on the anti-diabetic 

activity of Cinnamomum zeylanicum 

extracts. Food Funct. 2014; 5(1): 2208-2220.

  

20. Nakatsugi S, Sugimoto N, Furukawa M. 

Effects of non-steroidal anti-inflammatory 

drugs on prostaglandin E2 production by 

cyclooxygenase-2 from endogenous and 

exogenous arachidonic acid in rat peritoneal 

macrophages stimulated with 

lipopolysaccharide. Prostag Leukotr Ess. 

1996; 55(6): 451-457. 

21. Asif M. Development of Cyclooxygenases 

in the Treatment of Pain, Fever and 

Inflammation. Res Rev J Pharm Nanotech. 

2014; 2(1): 17-22. 

22. Bruno MB, Bruno MAD, Krymchantowski 

AV, Motta AFJ, Mucha JN. A double blind, 

randomized clinical trial assessing the effects 

of a single dose of preemptive anti-

inflammatory treatment in orthodontic pain. 

Prog Orthod. 2011; 12(1): 2-7. 

23. Nasser IA. Ibuprofen-induced liver 

mitochondrial permeability transition. 

Toxico Lett. 2000; 111(3): 213-218. 

24. William EB, YumirlePT, Ross WS. 

Ibuprofen-induced liver injury in an 

adolescent athlete. Clin Pediatr. 2009; 48(1): 

84-86. 

25. Garba AM, Mohammed B, Garba SH, 

Numan AI, Dalori BM. The effects of Honey 

and Aloe Vera extract on Ibuprofen Induced 

Liver Damage in rats. J Pharm Biol Sci. 

2012; 3(2): 6-10. 

26. Askari F, Rashidkhani B,  Hekmatdoost A. 

Cinnamon may have therapeutic benefits on 

lipid profile, liver enzymes, insulin 

resistance, and high-sensitivity C-reactive 

protein in nonalcoholic fatty liver disease 

patients. Nut Res. 2014; 34(2): 143-148. 

27. Sheybani Z, Malekirad  A, Abdollahi M, 

Bakhshipour A, Akbari H, Mostafalou S, et 

al. Effects of the Mixture of  Cichorium 

intybus L. and Cinnamomum zeylanicum on 

Hepatic Enzymes Activity and Biochemical 

Parameters in Patients with Nonalcoholic 

 [
 D

ow
nl

oa
de

d 
fr

om
 y

af
te

.lu
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                             9 / 11

https://yafte.lums.ac.ir/article-1-2333-en.html


   �>� =	�� #	�B" '�?@���	� A� ���� 6�C� 6�D E��1 ����� A@����C
� F��� #�� ... (�	��GD � (��HI& 

 

 111  /���� ��	
�� 
��� �������� 96 

 

Fatty Liver Disease. Sci Res. 2014; 6(11): 

1212-1217. 

28. Torabi S, Asad M, Tabrizi A. The effect of 

endurance training with cinnamon 

supplementation on plasma concentrations of 

liver enzymes (ALT, AST) in women with 

type II diabetes. Tehran Uni Med J. 2016; 

74(6): 433-441. (In Persian) 

29. Bruna P, Thaiane G, Luana L, Gabriela S, 

George E, Georgia C, et al. Cinnamon 

extract improves the body composition and 

attenuates lipogenic processes in the liver 

and adipose tissue of rats. Food Funct. 2015; 

6(1): 3257-3265.  

30. Perdones A, Vargas M, Atares L, Chiralt A. 

Physical, antioxidant and antimicrobial 

properties of chitosan–cinnamon leaf oil 

films as affected by oleic acid. Food 

Hydrocolloids. 2014; 36(1): 256-264. 

31. Suhaj M. Spice antioxidants isolation and 

their  antiradical  activity:  a  review.  J Food  

Compos  Anal. 2006; 19(6): 531-537. 

32. Nagendra N, Yang B, Dong X. Flavonoid 

contents and antioxidant and activities from 

cinnamomum species. Innovat Food Sci 

Emerg Tech. 2009; 10(4): 627-632. 

 [
 D

ow
nl

oa
de

d 
fr

om
 y

af
te

.lu
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                            10 / 11

https://yafte.lums.ac.ir/article-1-2333-en.html


   �>� =	�� #	�B" '�?@���	� A� ���� 6�C� 6�D E��1 ����� A@����C
� F��� #�� ... (�	��GD � (��HI& 

 

 112  /���� ��	
�� 
��� �������� 96 

 

 

Protective Effect of Cinnamon Extract on Ibuprofen-Induced Hepatotoxicity in 

Rats 

 

Najafian M
1,2*

, Nowroznejhad MJ
3
, Arasteh A

4
, Najafian Z

5
, Najafian B

6
 

1. Assistant Professor, Endocrinology and Metabolism Research Center, Tehran University of Medical 

Sciences, Tehran, Iran. Mn.najafian@yahoo.com 

2. Assistant Professor, Department of Biology, Faculty of Sciences, Jahrom Branch, Islamic Azad University, Jahrom, Iran.     

3. Assistant Professor, Department of Microbiology, Jahrom Branch, Islamic Azad University, Jahrom, Iran. 

4. Assistant Professor, Department of Microbiology, Faculty of Science, Islamic Azad University, Rasht, Iran. 

5. BSc of Nursing, Faculty  of Nursing, Zabol University of Medical Sciences, Zabol, Iran. 

6. BSc of Biology, Department of Biology, Shiraz Education District 4, Shiraz, Iran. 

 

Received: 12 Sep 2017     Accepted: 22 Oct 2017 

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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