
 

29 

The effect of Rosa damascena Mill Hydro-alcoholic extract on the 
ileum contraction in rat  

 
 

Mehrnoosh Sedighi
1
, 

Mosayeb Noori–Ahmadabadi
2
, 

Mahmoud Rafieian-Kopaei
3
, 

Jamshid Ebrahimpoor-Samani
4
, 

Najmeh Shahinfard
5
 

 
1 MSc in Physiology, Medical Plants Research Center, Shahrekord University of Medical Sciences, Shahrekord, Iran 

2 Student of Medicine, Medical Plants Research Center, Shahrekord University of Medical Sciences, Shahrekord, Iran 
3 Professor in Pharmacology, Medical Plants Research Center, Shahrekord University of Medical Sciences, Shahrekord, Iran 

4 MSc in Administration, Department of Humanities, School of Humanities, Payame Noor University, Shahrekord, Iran 
5 Medical Plants Research Center, Shahrekord University of Medical Sciences, Shahrekord, Iran 

 
 

(Received May 8, 2013; Accepted September 1, 2013)
 

 
Abstract 
 

Background and purpose: Rosa damascena Mill in Iranian folk medicine is used for treating digestive 

disorders. We assessed the antispasmodic effects of extract of the leaves of this plant on ileum contractions in Wistar 

rats; possible mechanisms were investigated, too. 

Materials and methods: In this experimental study, 48 male Wistar rats (150-200 g) were divided 

randomly into six groups of eight members, including control group and the groups received extracts of Rosa 

damascena Mill, propranolol, naloxone, L-nitro-arginine methyl ester (L-NAME), and calcium chloride. To evaluate 

the effectiveness mechanisms, ileum was placed adjacent to antagonist drugs of β-adrenergic receptors, opioid and 

inhibitor of the synthesis of nitric oxide, and also under the influence of different doses of calcium chloride. The 

observed effects were recorded. Then, the percent changes were calculated. Statistical analysis was done using 

parametric tests of repeated measuring design, ANOVA and t tests. 

Results: Cumulative extract of Rosa damascena Mill (100, 500 and 1000 mg/k) decreased ileum 

contractions induced by KCl (P < 0.0001). Propranolol and naloxone significantly decreased the inhibitive effect of 

the extract on contractions induced by KCl (P < 0.0010), but L-NAME was ineffective. Also, calcium led to the 

contraction of depolarized tissue through KCI and this contractile effect decreased significantly by the cumulative 

concentration of Rosa damascena Mill (P < 0.0010). 

Conclusion: Extract of Rosa damascena Mill probably decreases ileum movements of the rat through 

stimulating the β-adrenergic and opioid receptors and voltage-dependent channels, and it may be used to treat 

digestive disorders. 
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0�# 1 *���&: %)B�� C�� �	�"� %�D ��  �/+0 >E "� �/9"	� F �GHD �� ��	I/0 ��"�� %	� ��� .   �JK �LJ���� M  "�
 �"	?� �N	O�� )N����'!")� P�O�� 	�% ���	Q�� ��R�  �	N	O�� �D �  �S� � ��; %	�Wistar    �T �JD CJB/�� U3��	�� �	�D !

)� �0"�D.  
�1� 1 ���� �#: V�W)� L���� M  "�  �% 48 �S� F �� ��; Q�� �0 Wistar )g 200-150 (2�� �(�	?� �!�� [� VD  � 	�

  \ ��	J3��'	� �\�J'����!�� �%)B�� C� �"	?� �)++� 2(	 "� �!�� �)�	� �!�� C�	�-   U�J�)L-NAME (    U�J3�� U�J3�� "!�J�� !
)�)�. D %	�"�/]0" 23����	/�T %	�!"� 	D ��R�  U3��	�� �K �0"�D "�^+� VD      _J �/�� �/+J0 �)J++� "	J�� ! %)J�`���! �_ &��"�T 	/

 )J+/(�� "�a U�3�� "!��� �!	I/� %	�F!� ��Kb� 2�� ! )�)� VD��� �) 	3� .        VOJ0	�� ��J��c� )J;"� ! 2JOK �)J� �)�	J�� ��JK
) ��� .	D %"	�T ��'	�T ���FT       �F)� d�E %��c/� %	�  �"��� %���ANOVA  !Student t �	-� �2(��.  

*3��� �#:   �� [�	J� " U�0	/� "!��� F ��	� ��R�  �	N	O�� %)B�� C� �"	?�)0001/0 < P .(    �JK ��	J3��'	� ! \�J'����!��
�+H� �"�; VD " U�0	/� "!��� F ��	� �	N	O�� �D �"	?� %"	��  ��B� "	�� "�)0010/0 < P.( \-   �JD U�J�   ��JD �JK .   >OJ0 �U�J3��

 2(	D e	O��2^�f g0�� ��N	O�� �K M  ! )� U�0	/� "!��� g0�� �)� �� "h���   �J+H� �"�J; VD �"	?� �HB-� %	�   [�	J� "�
 2(	 )0010/0 < P.( 

4�353&�: �� \	B/9  �!" 	D �%)B�� C� �"	?���� _ ���)�� 	�% &��"�T	/D _ !  \	J�	� ! %)�`���!      VJD V/J3D! �B�J3�� %	J�
Q�� ��R�  �	��9 �&	/'!  U� " � ��; �� ! )+� �/9"	� �	�"� "�^+� VD �T F ��� ��� ��	I/0 ��"�� %	�. 
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�� ��0 �	�< %	�"���  )�	D)1(.     %�	J F �	JO���� ! 	J�!"�

U3��	�� 	D )�"� ��<! \	�0 �	�"� %�D i�/j� %	� .  *	J0
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������ 

�� _n��  )�	D)2(.     %�JD %�KoJ� _�//+J0 %	�!"� Vn ��

 )+/3� �N"�� %"� �
B� 	� �20 ��<�� "�^+� M   VJ�

   �J� %"!�JN " )J )< %	�!"� %�D �-/3<  )J 	B� .  >JE "�

 )�"� �)+ �( ��D"	� � !"� �	�	�� ��/+0)6-3(   e"�J� 	D !

�� ��	I/0 !"� V��� "� %�/B� �O�	<  )���)8 �7(. 

     �JB�� �	J� 	JD %)JB�� C�Rosa damascena Mill  F

 V0F" ����	W)Rosaceace ()9(  q+< F !Rosa  �J�   )J�	D

�� "��� � �� ! lT i�/j� g �� "� V� ) !" .   �	J�� MJ 

Vr/W"� % � V'	J0 )+n�      VJD _J ��� =	JI�" 	JD5/1   %"� ��J/�

VW	� V��/0 %	� C� %"� ! "	�� �!)D �C�� %  >��� %	�

V�	�     �Jf�� UJj� 	J  ! ��� �/��� ���� ���"�; s�" VD �%

 20)10(.  

U�� F �	�� M   VJ��� M ��  H� %	J�      VJD )J/D VJ� 2J0 �Jt

�� ��9! �"�;        "� !"��JW �"�J; VJD UJ� F�J+� ! )J� !"

 �"� [ !" 	�'�/0 ! [��� �V "�0)11(.    ! 2J�� M�J+rB�

F �	�"��� i�/j� u	�� "� �T "	�  "��� �D�f LE	+� V�B<

�	/0 C�	� ��a�� �	- 	D"vT %	� T   ��)JB� ��JD�f �	J- 	D"v 

�� �	-� �	/0��� ! �	��	��� ��� �)12(.  

 M )��	�JJJ0 �M��	�JJJ0�/�T �	JJJ�� ��JJJ; �	JJJO����5 �3  %�

    �M�/J0�`�� �\!�I�	J� CJw� �
 � >���� M )+n ! ) F�����

 ! \���"& �\�'	+�' �\���!�/�0 �M�'�(T �) F�+�D"T �) F�/�h	�

M��� �� 	�  )+�	D)13( . ��"!T�J(     q+J< �	J�	�� %	J�Rosa  "�

   �� &�'��	J�"	( ��JK �/+0 >E  )J�"� �J�!�( .  x�JW F

>���� � !"�   VJ�D	�� �M�/0�`�� ! \!�I�	� %)� ��!:( %	�

*!� ! 	D \��0 ! 	� �� " ��	E�0 %	�  ���� �	 ��D)10(.  

�JJ/�T �)�JJ3� %	JJ� �JJOE "� %��
JJ��� F %"	JJB�D %	JJ�   

�O�a- �a!�� )+���0 )+/3� )14(.  

/JJJ0�`���M ) JJJ�� F ��!:(JJJ�`	�)% ��JJJ<��  "� CJJJ� 

)JJB��%(� JJ�� )JJ��� F   =�JJ� �	E�JJ0 )CJJw�  �	E�JJ0  ��!" (

���<��% )15( ! VD  [�	� "	�(   ��W  "�   ��(    :/JO�    VJD    MJ  

 %"	JB�D   _JB�    )J+� )16( .��!:(` )J�  M�/J0�`�� "�  �"�J`T 

>O0 ��� V/3D! VD  \	���!)J�T  �J�  ��J�� )17( !  "� e	JO�� 

 ��R�  VJr��W  )J+�%    2J0 �KoJ�)18( .   )J�`��!:( M�J+rB�

"� ��<�� V� " �B/W !  �J
 �  ��	J�	��  >J<��  CJ�  �)J� 

V/JJJ3D! ! �JJJ�f V/JJJ3D! \	���!)JJJ�T VJJJD "� �	 �JJJ� ��	JJJ3�   

�� ��� )19(.  

 �J3�!")���/� >����      �"	J?� F VJ� �\!�I�	J� MJ�!:(

 �J� 20� VD %)B�� C�       2J�'	H( F 2JH�	B� VtJ0! VJD �)J T

%	JJJ�F	R�!��   %"� �F)JJJ  *!�JJJ ! F)JJJ  )JJJN 2�JJJ;	W   

��  )�	D)20( .M�+rB�   )JN 2�'	H( %"� %)B�� C� �"	?�

 �)�3� �/�T ! %�/�	D20 )21( ! y�	D [�	�  V/�J3�/0	]0 

"� �	���� z�( %�c� �� ��� )22( .QF" � !"� M�	� ���  VJD 

��+� �/�T _����D ! �K )N ��	E�0 {j�� �)� 20 )23( .

	� ������ "� �"�� �K �	�"�� ! 
��
n� �K ���	 �D '	H( J�2 

/��9�  ��R� Q�� ��;�  �"�; 20 V/(�
�.  

    CJ��� ��KbJ� 2J�� |	; V�G� �/��9 2�'	H( �C� "�

�-�	�� ��O?�       "�Ja V�JG� [J�� ! 	J�!"� �� 	�B�J� %	�

�"� .        2J�'	H( �V�JG� �'��J0 UJ3��	�� �JD �JK 	JD C��� M 

�� >O0 " V�G� �/��9 )��� .�����  �T VtJ0! VD V�   	J�

\	JJ�	� �JJD   2JJ�'	H( ! U�JJ3�� F	/JJ0�R��� �V�JJG� ���JJ  %	JJ�

U ��T �� �K �'!F�/�0 %	�  " V�G� �/��9 2�'	H( �)�"k�

�� ���c�  )+��)24(.  

"� �����	� �Oa�� �K C� ��/3� F  M ����	W )V0F" (�D 

'	H(�2 N	O���  ��R� ! �K �!�D +��  CJ�  )JB��%  �)�	J��< 

��)� �D '	H(�2 &! ���&Q�� ��;�  	D  �JK  )+���J0  �	J�"�� 

	�F!�% ��	I/0 �)� "� D�"	B%  \	�J0  {jJ�� ��� J ) )25( .

+rB��M � "); ! �"	�B�  �	J��  )J���  VJ�  �"	J?�  !")J�� 

���' VD  �"�J;  V/J3D!  VJD �F!�  ��JK  ��!	JI/�  �JD  2J�'	H( 

�JJJJ/��9 ��JJJJR�  �"� .2JJJJ^�f %	JJJJ� M� 	JJJJ� �"	JJJJ?�   

)µg/ml 100 -10 (>O0  [ �J(  2J�'	H(  �J/��9 ��!" "�  5J0	� 

VJJJD }�JJJ�� %	JJJ� �JJJ/��9 Ach )Acetylcholine(� KCl 

)Potassium chloride (! EFS )Executive function 

system (! 2^�f  %	J�  VJD  2OJ3�  %h	JD  �"	J?� )mg/ml 8 -1 (

>O0  [�	J�  �	J��9   ��JR� ��!"  gJ0��  }�J��  	J�% ACh� 

KCl ! EFS ��� �) 20 .  

JJ M ���JJ�L  |)JJ� 	JJDJJ0"�D� �JJK 2JJ^�f %	JJ� JJHB-�� 
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F!� h	JJJJD% �"	JJJJ?� �JJJJ�!") JJJJ��'� CJJJJ� )JJJJB��%   

)mg/kg 100� 500 ! 1000 (�D '	H(�2 N	O���  ��R� Q�� 

��;�  �	-� )� . ��R� D� �/J�  \!oJ3�  �	J��9  J�"��� 

��!" ~20 F  M �!" �	���U3 u�D��  	JD  VJ<��  VJD ���� �	JO 

�"	JJ?� �JJ�!") JJ��'� CJJ� )JJB��% ! ��JJ<! ���)JJ�� 	JJ� ! 

\	�	� 	�% V�G� |	;  ��R� 0"�D� ��� ) )26(.   

  

�1� 1 ���� �#  

   ��"!T 2J0� VJD 2�< ���0�0	� Q!" F VH'	t� M  "�

)� ��	I/0 %)B�� C� �	�� �"	?� .  VJ� ��� M )D100   ��J�

P�O�� 	� )� "��� ����B� ��B� F q� " %)B�� C� �	�� %

 "��� %!" �D !  \��	J� CJ;	9 70  )J;"�   )J� VJ/j " .  F )JHD

 2�k�72  �+W�D i�a V��0! VD �)�T 20� VD u��j� �2�	0

! |	;   %	J�� "� �)�T 20� VD \����ºC 35     �JW �	J-  	JD

) �����jO� . �)� ���f \����   �w�)J9 %	J�� 	D "��	D��� "�

ºC 40     "�JE VJD \�J��� "� ��<�� C�' 	� )� ��� "�a V<"�

"	W C�	���� � . Fg 500  ��	��15    )J�T 2J0� VD "��� ���

)� %")�
� \	rj  "� ��	I/0 �	�F 	� V�.  

48  Q�� �0��;�  �� ! ��	� F �S�  ��!)�� "� "	/3 !

 ��F!g 200-150 �� "	� ! � 	+�!" g �� "� �12   ! V/�	J0

 %	�� "�ºC 24-20     %")J�
� kJf ! lT VJD �FT �0�/0� !

Oa >� 	� �)�)�)�)� �!��� kf F [ 	�FT F �C.  

\ ! \�JJJ���!��-   2��JJJ� F U�JJJ�Sigma )	JJJ� ��T( �

 !"� )JJ�'�� 2��JJ� F �	JJ3��'	�)��JJ  (_JJB� VJJ��� !  %	JJ�

 2��� F �(�?�Merck )�	B'T ()� V���. 

Q�� �[ 	�FT F!" "� �D ��(!��� 	D 	�  F ! )�)� Q��

%	�/� �T ��R�   	�) �< VDcm 2 �WT ( \�E VD VHta _ cm 

2    2J(	D �	JB9 CW� "� ! )� )<)ml 50(    \�J��� %!	J9

s�F C�/0 l:a !� M�D "� �!���      %��JB� �"�J; VJD ��J�

U �� "�a .   gJ0�� h	JD l:a ! 2D	K �	B9 V� "� M� 	� l:a

      _J����!�  �J0� )3��� ��J� VJD �5J�)Harvard, UK ( !

 �	JJOK �	
/JJ0�)(Universal Harvard Osilloghraph 

)� C?/�.  

     ����	J�� 2J�'	H( C )JO� \!oJ3� _����!�  �0� )3���

    2JOK ! �	JOK �	
/J0� VD �T \	�/� ! �� �/�' �	 �< VD 2(	D

 2J0 �	OK �	
/0� U�a g0�� kf	� %!" �K .  %"	�F	J0 �"!�

60  �� �T �E V� V��a�15    ! )J� � �JH� �	B9 \���� V��a�

D �� l	O9 �U � �	 �<)� �)��� �	B9 CW� V .  VJ�'! [��

 2(	D VDg 1 �	B9 �!��� \���� ! )ºc 37  !4/7  =pH (��D.  

 �%"	�F	JJJJ0 F )JJJJHD gJJJJ0�� ��JJJJR� 3cm 9/0  "!�JJJJ��  

U�JJ0	/� )mM 60 (      VJJD e	JJO�� VJJ� ��	JJ
+� ! )JJ� �OJJ�+�  

  VJJJI� 2JJJ'	9JJJ0"�) )27(� 2JJJ^�f    �"	JJJ?� �JJJHB-� %	JJJ�  

)mg/kg 100 �500  !1000( )28(   2OJ3� VD3cm 5/0    �	JB9 VJD

    VJI� 2J'	9 VJD 2O3� �N	O�� %!��� ���c� );"� ! V(	N 2(	D

VO0	�� )�.  

 VH'	t� "��"	�B� ! � "); )26( �K  �"	J?�  �JD  2J�'	H( 

��JJJJJJJJR�  "� %	JJJJJJJJ�F!�  M� 	JJJJJJJJ�)µg/ml 100-10 !   

mg/ml 8-1 (0"�D� ��� ).  M 	< VD ����> 	�F!�%  ��h	JD 

)mg/kg 100 �500  !1000( JJ0"�D� ���JJ ) .JJ M 	JJ�F!� 	JJD 

V<�� VD V'	�� �)+�W" �"	�B� ! )28( 0"�D� ��� ). 

   F �JJJJJO���� �!�JJJJJ�� \�JJJJJ���NaCl )mM 00/136( �  

KCl )mM 00/5( �2CaCl )mM 00/2( �3NaHCO   

)mM 90/11( �2MgCl )mM 98/0( �4PO2NaH )36/0 ( !

 �����)mM 55/5 (��D. 

      �JD �"	J?� �JK UJ3��	�� }"� "�J^+� VD   2J'	W� ���JR� 

  ! ) 	JJ3� _JJ �/�� ! %)JJ�`���! �_JJ &��"�T	/D %	�"�/]JJ0"

2^�f         U�J0	/�!��� F �J�	� e	JO�� �JD �"	J?� �JHB-� %	J�

)� �0"�D . F q� ��"�; M )D30   2J(	D ���� VD��� V��a�

   2J^�f 	JD \�'����!�� 	DMµ 1 )29(    2J^�f 	JD �	J3��'	� 	J  �  

Mµ 1 )30(  	JJ  !20  2JJ^�f "� VJJ��a�Mµ 100 \-  U�JJ�)31( 

)� "��� �"	?� ���� V(	N �+H  ��Oa C9��.  

  ��JJ��B� "� �'��JJ0 �"	JJW U�JJ3�� [JJ�� �JJ0"�D 2JJ�<

  %"� ! U�JJ3�� )JJa	( �!� 	JJ� \�JJ��� "� 2JJ(	D )JJ/D ��"	JJ?�

    U�J0	/� "!�J�� �	J F 2^�f)mM 60 (    "!�J�� ! 2J(�� "�Ja

 �HB-� �"�; VD U�3��)mM 8-2 (   )J ��� V(	JN �	B9 VD

)27( . q]05 2^�f 	D �"	?� "�G9 V��a�   �	J-� �HB-� %	�
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)� 2OK kf	� %!" ��	OK �	
/0� g0�� �T �K !.  

"� ��	B� ���( [ 	�FT �	-� C9�� V(	N ����  \�J��� 

U�0	/� "!��� )mM 60(  >OJ0  [ �J(  e	JO��  ��JR�   )J� ! 

q� �)� F ��	��� VD e	O�� 2'	9  VI�  �J�  )�J0". "�  MJ  

�Vt�� e	O�� ����   �J� VOJ0	�� ! 2OK kf	� %!" ��R�   )J� .

2^�f ! M�'	0 ��K q]0   �%)JB�� C� �"	?� �HB-� %	�

 �JJK M�JJ+rB�  2JJ3����	/�T %	JJ�!"� 	JJD 2JJ(	D ���JJ� VJJD���

 _JJ &��"�T	/D %	�"�/]JJ0") \�JJ'����!��Mµ 1( %)JJ�`���! �

) �	3��'	�Mµ 1 ( ) 	3� _ �/�� �/+0 �)++� "	�� !)\- U�� 

Mµ 100 (\	�	� �D U�3�� "!��� ��Kb� !     &	J/'! VJD V/J3D! %	�

 ! 2OK ���0"�D� �� )�.  

��� F �)�T 20� VD �	�:E   ����]�	J� "� 2OK F q� 	�

��� !  "�(SPSS      2J(�� "�Ja %"	J�T CJ���� ! VJ �-� �"�� .

 VD 2O3� 23����	/�T ! �"	?� F ��	� �N	O�� %!��� ����c�

 ��"	?� M�
�	�� �"�; VD± "	�H� |��� VO0	�� ) ��� . VD

  %"	J�T ���FT _B�ANOVA    2J^�f VJ3 	�� 2J�<   %	J�

  F ! �"	JJ?� iJ�/j�Student t  	JJD �!�JJ� !� VJJ3 	�� 2JJ�<

  ��	I/JJ0 �
 )JJ� )JJ ��� .0500/0 < P    �!	JJI� ��JJ+� VJJD

�+H� )� V/(�� �^� "� "�. 

  

*3��� �#  

VJJJ3 	�� 2JJJ^�f %	JJJ� �JJJHB-� �"	JJJ?� !")JJJ�� �JJJ��' 
P�O�� %	� C� %)B�� �D �	N	O�� ��	� F  "!�J��  U�J0	/� 

"� ��R�  Q�� � ��; 

2^�f F _  �� %	� mg/kg 100 �500  !1000   ��"	J?�

�+H� "�E VD     ��JR�  e	JO�� [�	J� >O0 �F!� VD V/3D! ! "�

F ��	�  U�0	/� "!���)mM 60(  )� M�'	0 �!�� 	D V3 	�� "�

)0001/0 < P.(  

"��JJB� �"	BJJ� 1 �	JJ�� JJ�� )JJ�� VJJ� �"	JJ?� JJHB-�� CJJ� 

)B��% )mg/kg 100� 500 ! 1000(� �	N	O��  ��R�  J�	�� F 

"!��� 0	/��U ! '	0�M " "	�� �� )+� )8  =n� 0001/0 < P ( VJ� 

M  �K V/3D! VD F!� 20 .M �/��D �K "� 2^�f mg/kg 1000 

�"	JJ?� �)�	JJ�� �JJ� ��JJ� .M�JJ+rB� |:/JJW �JJ+H� %"� M�JJD 

2^�f %	� %"	�� �"	?� �� �) �  ���)0500/0 < P .(  e	JO��

     �J� �JI9 [ 	J�FT \�JE �	JB� "� U�0	/� "!��� F ��	�   ! )J�

      V�J;	( ! 2J(	D "�J�� %�J�/3� F qJ� �"	?� %"	�� ����B�

 ��	�F15 �B� M�D F 29�/0 V��a�   �	J�� VJ� ~2("    �JK �)J+��

 M  ! 20 2(	D �D �"	?� %") 	�   �"	J?� VJD V/3D! %"	�� �K

�� ��:G� �
/3W V� ~)�	D.  

  
�����	  
����1 :��� ���� ��� ����� 
���� �� �� !� )mg/kg 100 $500  &1000 (�( )�*+	� �,-�.� ��	� /� �&��0 1�2345 )mM 60(  

& 748�1 )0001/0 < *P$ 8  =n(  

 *"�^+�  M V� �"	?� e	O�� ��	� F M�'	0 " [�	� �� )��. 
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V3 	�� ����B�  �"	J?�  !")J��  �J��'  P�JO��  %	J�  CJ� 

%)B�� �D e	O�� ��	� F "!��� �U�0	/� COa ! )HD F  VJD��� 

���� ��R�  Q�� 	D \�'����!�� 

 �"	B� "��B�2 �� �	��  �)� C� >O0 \�'����!�� �)��

�� ��R�       LJ �E F ��"	J?� "� �KoJ� ��J� �"� \	B/9 ! ���

�)���� �D ��Kb�   �)J� �"	?� %"	�� �K >O0 _ &��"�T	/D %	�

)+�	D .    "	J�� �JK VJ3 	�� F qJ�     "!�J�� e	JO�� �JD �"	J?� %

 ��	�F V�;	( 	D �"	?� %"	�� �K �U�0	/�15 ! V��a�   %�J�/3�

  "�JJJG9 "� �2JJJ(	D30  �\�JJJ'����!�� VJJJ��a�  2JJJ3����	/�T

�)����  _ &��"�T	/D %	� )� V3 	��. 

  U�J0	/� "!��� e	O�� "	�� >O0 �"	?�)0001/0 < P ( !

�+H� [�	� >0 ��� \�'����!��  F ��	� ��R�  e	O�� �K "�

 )� �"	?�)8  =n �0010/0 < P.( 

  

V3 	�� ����B�  �"	J?� � J�!")  �J��'  P�JO��  %	J�  CJ� 

%)B�� �D e	O�� ��	� F "!��� �U�0	/� COa ! )HD F  VJD��� 

���� ��R�  Q�� 	D \- ��U 

 �"	B� "��B�3 �� �	��  �)��    CJ� >OJ0 ) 	J3� _ �/��  

�JJ� ��JJR�  �)JJ�  �/+JJ0 LJJ �E F �"	JJ?� �"� \	JJB/9 ! ��JJ�

      )J�	D �)J� ��JR�  �	J��9 %"	J�� �JK >O0 ) 	3� _ �/�� .

      "!�J�� e	JO�� �JD �"	J?� %"	J�� �K V3 	�� F q� �M �D	+D

 ��	�F V�;	( 	D �"	?� %"	�� �K �U�0	/�15   %�J�/3� ! V��a�

 "�G9 "� �2(	D20 a�V�� \- U���   _J �/�� �/+0 23����	/�T

)� V3 	�� ) 	3� .     U�J0	/� "!�J�� e	JO�� "	J�� >O0 �"	?�

 )JJ�)8  =n �0001/0 < P( �JJ+H� |:/JJW 	JJ� �  !� M�JJD %"�

\ l	�f ! "�G9 "� �"	?� 2'	9- )�� �)�	�� U��.  

  

V3 	�� ����B�  �"	J?�  !")J��  �J��'  P�JO��  %	J�  CJ� 

%)B�� �D e	O�� ��	� F "!��� �U�0	/� COa ! )HD F  VJD��� 

���� ��R�  Q�� 	D �	3��'	�  

 �"	B� "��B�4 �� �	��      �JD ��KbJ� LJ �E F �	J3��'	� �)�

�)���� �� ��R�  �)� C� >O0 %)�`���! %	�  ���) \	B/9 !

�)���� �D ��Kb� L �E F �"	?� �"�   >OJ0 %)J�`���! %	�   �JK

)�	D �)� �"	?� %"	�� .(\	B/9 �� �!" ��� �Ko� ��"	?� F 

L �E ��Kb� �D �)���� %	� %)�`���! ! V���D ���� \	�	�  %	J� 

�B�JJJ3�� >OJJJ0 [ �JJJ( %"	JJJ�� �	JJJ��9 ��JJJR�  �)JJJ�  

  

  
 
���� �����	2 :541�23 �&��0 �<�*+	� ��� =>,�+! ���� �� 
���� ���?! ��� & mg/kg 1000  @�8�	��3&�3 &)Mµ1 1(  


�	�4� �(    ���  -�.�,� �� A,B�	��C�2()8  =n( $0010/0 <  P**$ 0001/0 <  P***(.  

** �+H� |:/W  "� "� %"	�T ���FTStudent t ~*** �+H� |:/W  "� "� %"	�T ���FTANOVA 

١٠٠  

٩٠  

٨٠  

٧٠  

�٠  

�٠  

٠  

٣٠  

٢٠  

١٠  

٠ 

17/3 ± 90  
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37/3 ± 50  

17/3 ± 90  
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���� �����	3 : ���� �� 
���� ���?! ��� & 541�23 �&��0 �<�*+	� ��� =>,�+!mg/kg 1000 @� &-  54	)Mµ 100 (  

A,�24	 5,G	C G2H1 
�HH0 ��?!  -�.�,� �� �,�>0�)8  =n $0001/0 < P***.(  
*** �+H� |:/W  "� "� %"	�T ���FTANOVA  
 

  
 
���� �����	4 :���� �� 
���� ���?! ��� & 541�23 �&��0 �<�*+	� ��� =>,�+! mg/kg 1000  J�>0�8�	 &)Mµ 1 (
�	�4� �(     ���  

 -�.�,� �� ��4K�43&�)8  =n $0010/0 < P**$ 0001/0 < P***.(  
** �+H� |:/W  "� "� %"	�T ���FTStudent t ~*** �+H� |:/W  "� "� %"	�T ���FTANOVA 

  

)�	D .M  F       e	JO�� �JD �"	J?� %"	J�� �JK V3 	�� F q� �!"

     ��	J�F V�J;	( 	JD �"	J?� %"	�� �K �U�0	/� "!���15   ! VJ��a�

  "�JJJG9 "� �2JJJ(	D %�JJJ�/3�30  VJJJ��a� �JJJ+H  �	JJJ3��'	�

�)���� 23����	/�T %)�`���! %	� )� V3 	��. 
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       )J� U�J0	/� "!�J�� e	JO�� "	J�� >OJ0 �"	?�)8  =n �

0001/0 < P(�+H� [�	� >0 ��� �	3��'	� �  %"	�� �K "�

 �"	?� F ��	� e	O�� ) ���)8 = n $0010/0 < P.(  

  

�K �"	?� !")�� ���' P�D C� %)B�� �D e	O��  �J�	� 

F "!��� U�3�� "� ��R�  �� "h��� �)� g0�� U�0	/� "!���  

 �"	B� "��B�5  �J� �	��   �)J��    F �J�	� ��JR�  e	JO��

2JJ^�f %	JJ�   U�JJ3�� "!�JJ�� �JJHB-�)mM 8 -2 ( 2JJ(	D "�

 U�0	/� "!��� g0�� �� "h���)mM 60(   2J^�f VJD V/3D! �

 20 U�3�� "!���)0001/0 < P( 50	� M  !  �N	O�� %	�

2^�f "�G9 "�      [�	J� %)JB�� CJ� �"	J?� �HB-� %	�

��  )D	 )0010/0 < P.(   

  U�JJ0	/� "!�JJ�� %"� U�JJ3�� �!)JJD �!� 	JJ� \�JJ��� "�

)mM 60 (�h	JJD 2JJ^�f ���JJ� V(	JJN  "!�JJ�� �JJHB-� %	JJ�

 U�3�� 2^�f VD V/3D! e	O�� ><�� �2(	D �	B9 VD U�3��

 ��� ��R�  "� ))8  =n �0001/0 < P.(  

 2(	D ���� VD���3    2J^�f 	JD VJ��a�     ��"	J?� iJ�/j� %	J�

 "!��� F ��	� e	O�� %"	�� �K >O0 )J� U�3��     ��KbJ� MJ  VJ�

��D �"	?� 2^�f VD V/3D! ��� �N	O�� )N .    �JN	O�� �JK VJ3 	��

  2J^�f �	JB� "� ��"	?� "�G9 "� ! l	�f "� U�3�� "!���   %	J�

�+H� |:/W U�3��  )+/�� U� 	D %"�)8  =n �0010/0 < P(.  

  

8 �  

      CJ� �"	J?� %"	J�� �JK �)J+�� �	�� ��N	9 L���� z 	/�

   ��JD U�J0	/� "!�J�� F ��	� ��R�  �N	O�� 2�'	H( �D %)B�� .

 �J�/3�  2J(	D %       �JN	O�� )JN �JK ��	JB9 \�J��� � �JH� !

�B� M�D F " �"	?�  ��JD .     "�JG9 "� e	JO�� [�	J� M �D	J+D

�B� ��"	?� /� ! )�	D V�G� �
/3W F!�D F ��	� )��� �K V-�

�D �"	?�    �J� V�JG� �'��J0 U3��	��  )J�	D    �J/��9 2J�'	H( !

�� ���c� " V�G� ��).  

     CJ�	� ��'��J0 �!"� U�J3�� 2J^�f [ �( V� 	< �T F

�� |	; V�G� "� ���3�	� ��;     �"	J?� �"� \	JB/9 �)J�	D

�� ! �) ��� \��0 VD U�3�� �!"! F ��	� ��N	9 " e	O�� "	

 )�	D �)� >O0)24( .\	�	� M  [ �( VD V<�� 	D  %	J�f "� 	� 

     %"� ��/��J0 V�JG� 	JD VJ3 	�� "� V�JG� M  �|	; V�G� 

\	�	� \	�	� ! ���	 F &	/'! VD V/3D! �B�3�� %	�   �B )J0 %	�

     2J0 %�J/B� "	�J3D &	J/'! VJD V/3D! .    �	J �< �>J�f M �D	J+D

��   L �E F U�3�� %	�\	�	� �B�3�� V/3�T %	�-  VD �B )0

  2JJ0 e	JJO�� ! CJJB� C�JJ3�	/� )JJ�'�� \!oJJ3� ��JJO�( CJJW�. 

��� �	�� �	�����       	JD U�J0	/� "!�J�� F �J�	� e	JO�� V� )�

\	�	� 2'	W� %	�  �J� �	-� &	/'! VD V/3D! �B�3��   ��J�)32( .

\	�	� M   =�� %	�L  � ��J; Q�� ��R�  "�   �)J� {jJ�� 

 20)33( .M  F !" �� �^� VD    �!"! �J�� �JN	9 VJD�-� "� )0"  

  
 
���� �����	5 :���� �<�*+	� ��� =>,�+!  54>�0 �&��0 ����� ���)mM 8-2 (���� �� 
���� ���?! ��� &  
���� ����� ���)mg/kg 100 $500  &1000(  
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\	�	� M  F U�3�� )�	D �)� \:/W "	n� ��"	?� g0�� 	�.  

 �2JJ(	D 2JJ�'	H( �JJD �"	JJ?� �JJK UJJ3��	�� �JJ0"�D �"�JJ� "�

�� �)���� �)� \	H( V� 2I� ���    CJ� >OJ0 %)�`���! %	�

�� ��R�  �)� ���� .  =�J� %)�`���! %	�"�/]0" ��<!δ  !µ  !

�T ��)++� "	�� �K  �)� Q"�� � ��; Q�� ��R�  "� ��� 	�

 20)34( .    �2J 	�� "� ! _J &��"�T	/D %	�"�JJ/]0" �)J� \	H(

[ �( cAMP )Cyclic adenosine monophosphate(  !

  "	J�� ><�� ��B0:���"	0 V�O� �!"� VD U�3�� \	H( \	�/�

�� ��R�  �N	O�� 2�'	H(  ����)35(.  

�/�B3���"�� F ��  ) 	3� _ �/�� M�+rB�    %"	J�� %	J�

20 Q"�� �	
/0�.  �%F	� V ��	K �O�	�� \��'�� M   \	JH( 	D

 VJJJJJJD V/JJJJJJ3D! %	JJJJJJ�F	+�� M�R�!�JJJJJJ� ���JJJJJJ�cGMP   

)Cyclic guanosine monophosphate ( �JJJJD �JJJJK !

\	JJ�	�   V�JJG� �)JJ� CJJ� >OJJ0 �U�JJ3�� 2JJ^�f ! ���JJ  %	JJ�

��   ���J�)36( .  	JD       2J3����	/�T 	JD ��JR�  VJHta ���J� VJD���
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