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������L�+�
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,� ������
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������ ��	� 
� �� �� ��
��� ���� �� ��	��  ������ ��������(�) * 

�@�� (q,F�@�* ,� q,F  
�30      	��7� 0
#��F �
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 	��7�)001/0 < P.(   R,�" �


    ��� +
����( 8��$� # 	#�$� '�*,� �� �E ,L
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��3� ��"     �����* 6�(��� �#,�F �
 ,$�7�� ��
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 �� ���<�� �� +
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 ���
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 �-

     �����* 6�(��� �#,�F ��� �����V� � +
���( $� �  8��

     ���3� ���" ���  ����<�� ��� +
���(    ��� ,$�7�� ��
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 ��-�7� ���<�� �� 	#�$� �
 ,$7�� #�
 # I�
 '�*,�

 ��)050/0 < P(  82�)2.(  
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, ��� =.&>
1 ?
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;"  %��&'( �&�� <��� 
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 =@�� �&A �,#050/0 < P 5'+� %�
;"  %��&'( �&�� <��� 
, ���10 5�&� @�� �&A �, @��  

Met: Methadone; MPE: Maximum permissible effect 
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� �� �� ��
��� ���� �� ��	�������� ��	� ������ ���� ����(�) * 
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Met: Methadone; MPE: Maximum permissible effect 
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Met: Methadone; MPE: Maximum permissible effect 
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� �� �� ��
��� ���� �� ��	�������� ��	� ������ ���� ����(�) * 

 ?��G1. 5'3'� �	� HF1 �	�
�� ��� I0 MPE )Maximum permissible effect (<��� �� ���� �
� 

���� 	
  AUC  SEM 

+,-�� ���.�  83/205  92  

 0��,12 3,��5 ��,� #.4 .5 #.4$�,6  43/750  227  

 0��,12 3,��10 ��,� #.4 .5 #.4$�,6  85/890  200  

 0��,12 3,��15 ��,� #.4 .5 #.4$�,6  28/1495*  138  

 �8����5 ��,� #.4 .5 #.4$�,6  18/1317**  142  

 �8����10 ��,� #.4 .5 #.4$�,6  37/1658*  272  

 �8����20 ��,� #.4 .5 #.4$�,6  34/2199*  234  

 �8����5 ��,� #.4 .5  0��,12 3,�� + #.4$�,65 ��,� #.4 .5 #.4$�,6  45/1638*  152  

 �8����5 ��,� #.4 .5  0��,12 3,�� + #.4$�,610 ��,� #.4 .5 #.4$�,6  12/1701*  155  

�
,� �M%�O�  �AUC �
 ����g � �V��#u ��!$%
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AUC: Area under curve; SEM: Standard error of the mean 
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Effect of Methylphenidate on Methadone-Induced Analagesia in Rat 

 
Babak Zanjani1, Mohammad Raman Moloudi PhD2, Esmael Izadpanah PhD3,  

Kambiz Hassanzadeh PhD3 

 
Abstract 
Background: A known problem of chronic administration of opioid is tolerance to its analgesic effect. 
Co-administration of a non-opioid analgesic may help reducing the opiate dose and consequently 
tolerance and dependency. It is reported that repeated use of methylphenidate, one of amphetamines, 
increased the expression of µ opioid receptor and had antinociception. Therefore, this study aimed to 
evaluate the effect of methylphenidate on methadone-induced analgesia.  

Methods: Nine groups of 8 male rats weighting 270 ± 20 g were randomly selected; control group 
received 1 ml/kg oral normal saline, metylphenidate groups received 5, 10 and 15 mg/kg oral 
metylphenidate, methadone groups received 5, 10, 20 mg/kg oral methadone, and combined groups 
received 5 mg/kg methadone +5 or 15 mg/kg methylphenidate orally. Pain was measured using plantar 
test apparatus. 

Findings: Only, 15 mg/kg methylphenidate produced significant analgesic effect. In addition, co-
administration of non-effective doses of methylphenidate and 5 mg/ kg methadone significantly 
increased the analgesic effects of methadone at 60 minutes after gavage. 

Conclusion: We found that methylphenidate potentiate the analgesic effects of methadone in rats. 

Keywords: Pain, Methadone, Methylphenidate, Plantar test 
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�����  �� �������
� h����R� ���� �����> .�����.   

500  �
U�'��� � ����� �� ��
�� 	�V   ��� � ��
� 

'0 �V;� 1 �I�� �
�� ������>�/�: 	W �� �����  3��> 

%�
+ N�
���;� 1����/� ����  �
���  P�*0  C����0�� 

%�� J�a: ���  �� � ��
� )4.(  

��k2
 3�
���@ � '�
� )Rosaceae ( �M;  � 

'� 	
�;2 ��� 
 N�����V*� 	����� '� 1�(� ����� � 

��� l�@ �� �f� '/:��  ���  ���> .
 '�m��  c��� 
 

100 '������ � ����� � ��
������
 + 1���� ������R�   

)Rosa damascena Mill ('��� 1���(� +������� ���"2 

h�@ � 3��4/�
 �� %a;I ����"2+ '� 	
�;2  ���� 


 �V� N��� '��� �� � 3��� N�
   ��� ����> '� ��� )5 .(

1� ���R� ����� Dm�0 �� 1� ��� ����I N>�� 

� �"a� %�
 .�V� N��� C[�=R� � ' %���  3���W 
 

 N�
1�+ h$� � Nn�� ��� ����
 %�
 '0 
 ��"Y� 

1� ��� 	W � '%��  ���  ���W )6 .( N���;m  b��0�� 
 

1� +�� p��9� � �;V� N�
 3��� ���
�   3��>  %��
 

'��0 1����> N����� +���� +���������9� ������q���$: � 

N������/�W �� �>�� . N��
  3����  ����.  D�9���0���0 

+���������
 Myrcene+ N���������/�� C+ J��4��������0 

)Kaempferol( � /��q�0�N )Quercetin(  %�
)7.(  

�� ' �� '� N�
 '0 ��*0 	
��
 ��� 
  �����*0� 

��(�� 3�;;0 � �9I
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� N�;]�� �� ' ��  '��  O���>  ��������  	
���� �� 

+��*0 'a(�"� �5�. � �� ,�� ����� �� �/�*  ��rs�� 

�5  ��������  N��
  3����  '��92  ��/0���  ����  1���2 

������� +	
��� � 't�=@ c`;�  ��r
  3���=2  �

	W �� �*��1 � ��:���9  #�0�/��/��
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  ���  ���
�� 
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�N c��u� �*/;� 3�> ��O�5�� N�
 3��� �>�� � 
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�N 

��3� �
�� J�/;0 �������  	
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��� 	
  

����Vm '����� � ��
���/���
 v�0�0�/��/���
 M������� 

)ATCC 35668(+ v�0�0�/��/����
 v�;�������� 

)ATCC 27607(+ v�0�0�/��/����
 v���
��(����� 

)PTCC 1448 (� v�0�0�/��/�����
 M�q�);�����   

)PTCC 1449 (
 	������ c��u��� ����� ����92 � 

�/a;I 	
��
 '� C��I 3U�9�:��( ��
���@ �> . �
��� 

�s��� N�
 '��� ��+ �;m ��W�c �s���� �;��� _��  �U���W 

+Z�� %*0 ��  A��R� Mitis salivarius agar+  +[����0 

+U�(��� ���Q� �;\ � ...Z�`�
 %:��.  


��� d�YR�  +�5�. p���9�  ����  D�*@  3��> � 

1� ���R� 
 	�/��V> �=�\ 	�>�0 e\
� �� 	�/�
 

	�V4I
 '�V� �>. 3��=2  �����  '�� l��  	����
���� 

)Maceration( Z���`�
 %��:�� .N����� C����I '��0   

10 Z���� 
 1��� �����R� A����� ��
���� J���/�`�� 

N��� ���� � �> � 	��� N(�
  �
��\  %�:�� � ��� 

�� '����+ J$. J����
 50 �I�� '/Q�� �>  ���  ����� 

��> 3��>�� 1��0 ��B '� .�a� 
 	���>�� �� N(�
 �� 

���� '��\�� � ������;���(W+ '��� C���� 72-48 %2���� � 

%2���� 90 ��� '��Y�\� ��� 3�)/���� 3���;�
�( �
���\ 

%:�� .M� 
 N)��  	��>  J$�. �  3���� J��9R� + 

 A����  -�n�0 �:���I  ,��I ���> . Mx�� 3����=2 �� 

3�)/�� ������ )Rotary( )%0�> Heidolph 	��(W (

�
�\ 3�
� �> �� J$. 
 3��=2 
�  ���� . 3���=2 � 

y(�@  '��  %���  3���W  %�V   Z��`�
  c����W  ���� 

������� �� J��� ��� 1��/�
 ��	� J�]Q� ��
�V)� 

�> )8.(  

%V  a���N   +3���=2 D*@ 	� 
��/�
 	�  D�� 

'(�( � c���W N��a� ����� � M� 
 	W 1  ��9��  ��/�( 


 ��=23 � �9�(
  1��  ���R�� �� 	W  '�/Q��  ��> .

Mx� �/R�
� '(�( �� ���� T��
 D*@ ����� . ��a� 


 D*@ 	�> +3��=2 	�  '�(�( �  c����W  3������ 

N����a� .���> ,$/��@
 	� '��(�( + J����a� ���� 	� 1 

�9�� �/�( 
 3��=2 %�
. N�)����  '��  ����  +�
����  '�� 

	
�;2 	� D*@ 3��=2 '���R� �> )9(.  

N�����a� )Minimum inhibitor concentration( 

MIC � )Minimum bactericidal concentration( 

MBC :
 %��*0 3���� � #�0�/��/���
 ���� �� A���R� 

Broth media �����0 J��a� McFarland 5/0  '��V� 

� '� %��� 1 '� 100  d��\�  ��>  ���  ������0  J���a�   

106 × 1 ��� '%���� ����W .
 3����=2 � 1��� �����R� 

1��/�
 3�> ��  ��/9�:  ���  �)����  ��"\  -�4;� 45/0 +

%\� ��� P9/Q� )Serial dilutions (�� A�R� }
�� 

'���V� � 100 ���/�(����� 
  N���
%��\� ���� '��0 �����.   

100 �/�(�����  	������x���  ��/0���  +���� ��  %��9�   

96 '��@ �
 �9� 	���/�
 '/Q�� �> )1 .( D���m  ����� 

���. 200 �/�(����� A�R�  }
���  '��  	
��;2  J��/;0 

�4;�+ D��m  ���� ���. A�R� %*0 �  ��/0���  '�� 

	
�;2 J�/;0 %�~� � D��m ���� U�� '�  	
��;2  ����> 

C�������0+ �������. 100 �����/�(����� A�����R� �   

100 �/�(����� 
 �� %\� �� �f�  '�/:��  ��> . �
��� 

�� ��/0�� '� ��� �
���  %�:�� Z�`�
 . Mx��  !"�� 

%�9� �� 3��>�� �> � �� ��������
 ���� 37  '� �� � 

�/��� �
�� '� C�� 24 %2��  �	��� ��  �� �
�� 

'������
 ������� . +%����V� ��C�����0 �� J���B ?����   

630 �/������������� A����������� Elisa reader   

)Awareness Technilogy Inc, Stat Fax 2100 (

3��
�@ �>. �
�� N��a� MBC 1�\ 
 	��
�@  h-�  

�� Elisa reader 
 D��m  �����  '�0  ��>� �� 	W  ��� 

3���*� ���  �>+ D� ��( '/>
��� � �� A�R� �
��
 



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /327 ���� / ��!"��� #$� 1394 329 

 ����� ��	��
�	� � ����� �� ����
��
�� �	� �	� ������� ����� ���� ���  �	
��"���#�$ � 

���W %*0 3�
� �> � �@W�N /\�� '0 ���\  '��  ��>� 

��  N�
R��A ����+ '� 	
�;2 MBC �� �f� '/:�� �>.  

����� rs��� 3��=2 � 1�  ���R�� ���  �9�:���� 

��/0�� ���  �����  ��4/��
 :3 '��  ���f;�  ������  ��sr�� 

3��=2 � 1� ��R�� �� ��� #�0�/��/�
 ��� ���� 

����+� 
 l�� 3��4/�
 3�>  A���� Kai-Larsen � 

	
����� )10(  ��� C
���^� �@�� 3��4/�
  ��> . ��;m 

�;90 D� 
  #�0�/��/��
  ���� 18  ��� 24  '/2��� �� 

Z�� �g�(��U�: 1. �>  ���  g�4��/����  ���  %2��� 

300 'Y�\� �� ��� �
�\ %:�� .h-   e����  ����� �� 

J�B ?�� 630 �/�����  N��� 12/0  ��� 125/0  ���f;� � 


�N ���x����	� '�  %���� 1  '�� 100 \� ��d  ������ .

Mx� '� �� 1 �9�� �/�( 
 
�N  ����x����	�  �/0���+� 

10 �/�(����� 3��=2 �  1��  ���R��  '��V�  3��> �� 

%\�  ����  P�9/Q� )Serial dilution (�  '��  ���� 
 

'(�( �� 10 �/�(����� Z�� �g�(��U�: '�  	
��;2  J��/;0 

%�~� ':�5
 �> .200  ��/�(�����   	������x��� 
 '�� 

�� D��m %�9� 96 '��@ �
 9�� �/�
�	�  '�/Q��  ��> .

�
�� �� %\� 
 3��� � �5 �������+ '�  ����  �
���� 

� %:�� Z�`�
 �� %��V� �� ��   ���  �
��� �  ����� 

37 ' �� �/��� � �
�� '����
 �>.    

D��m  ���  ��a� 
 24  %2���  ��� 200  ��/�(����� 

PBS )Phosphate buffered saline (� ���� Z���� 

�g�(��U�: �
�� ?��@ 	�> J�9�  ����  ���n  1�=/�+ 

�*/�> 3�
� �> � '� C�� 5 'Y�\� �� J�/���0 '(��� 

2 �I�� _�� �U��W  ������ . ��a� 
  ��*/�>  ��� hW 

��V>+ '� ��  D���m 200  ��/�(�����  ����
  D�/��
   

33 �I��+ ':�5
 � M� 
 %>-� 15  '�Y�\�+  h-�  

�� ?�� J�B 492  �/������ ��  3�)/��� Elisa reader 

3��
�@ �> .�I�� ,-. �9�:��� �� '���Y� ��  3���� 

���> � d�B  J����:  ���  '����R�  ��>   	W �� '�0C 

h-  N�)���� ���� D��m ���   +J��/;0B  N�)����� 

h-  ���� D��m ���  ����>  �T  N�)�����  h-�  

���� D��m ��� �� 3�> ����� .�>��  

100 ) ×C-B /(])T-B( -)C-B = [(���I�� c����0 

J�=�
  

3�
� �� '9��� '� � 	��W  ���� One Way ANOVA 

)One way analysis of variance( +Dunnett � 

Tukey  ����U`��' � 9R��1  .%�:�� �
�\  ����
���� �� 

Z�� �
U:
 Graphpad Prism 5 ��� ����� .05/0 < P '� 

	
�;2 !"� ;a�� �
�� 3�
� �� �� �f� '/:�� �>.  

  

���	 	
  

�sr�� %f9n ��� P9/Q� 3��=2 � 9�(
� 1� ��R�� 

�� ��	
U �>�  ���Vm  ����' �  #�0�/��/��
 
� ��� �� 

������� 	
��� �
����   ��>�  	
U��� MIC � MBC 

	W �� a���N ����� .	��� ��B '0 �� 1�> 1  3����*� 

�� +��> %f9n  ����  P�9/Q�  3���=2 �  �9�(
�  1�� 

��R�� �2�� c��0 ;a�� �
� �>� ���'  ����  ����� 

����W�c ���> . 	
U����MIC 
����� v�0�0�/��/���
 

M����� � v�0�0�/��/�
 �����v�; 5/7 �� �9�  Z��� 

���� ����9� (����/ � 
����� v�0�0�/��/���
 q�);����M � 

v�0�0�/��/�
 (����
��v� 15 ��9� Z�� �� ��9� (� ��/ 

'� %�� ��W . N�
��	
U �� �� �/0��� v�0�0�/��/�
 

�������v�; � v�0�0�/��/���
 M������� '��� ����B 

���;a�� �
�� 
 �� �/0������ ����)�� ����/�0  ������  

)050/0 < P( .�
���Y� MBC 
����� 
���N 3����=2 �� 

v�0�0�/��/�����
 M��������� � v�0�0�/��/�����
 

(������
��v� 15 ����9� Z���� ���� ����9� (����/ � �� 

v�0�0�/��/����
 ��������v�; � v�0�0�/��/����
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�� "���#�$ � 

q�);��M '� ����b 5/7 � 30 ��9� Z�� �� �� �9� (� ��/ 

 ���;a� c����0 .����� 	
U���� �� ��
� MBC '����� � 

v�0�0�/��/�
  ������v�;      ��/0��� '�� '�� %����

 �> 3���*� �)��)050/0 < P.(  

�sr�� %\�  ����  P�9/Q�  3���=2 �  1��  ���R�� 

�*����1 ��:���9 �/0��� ���  �����  �����:�  c`;�� 

���sr�� 3����=2 1��� � �����R�  ���� ���*��1 ����:���9 

#�0�/��/���
 ����� ������ ����W�c 
 �0���. c����0 

;a�� �
� �*��1 ��:���9 %��� '�  3����  ����> ) ��\�: 

3����=2 (�� %��\� ����� P��9/Q�  N���
3����=2 �����   

)050/0 < P .(3����=2 � 1��� �����R� �� %��f9n   

70 ��9� Z�� �� ��9� (��/ �2�� c��0 93/93+ 90/74+ 

59/84 � 09/79 ����I��� J����=�
 '���� �������b �� 

v�0�0�/��/�
 +M����� v�0�0�/��/�
 �����+v�; 

v�0�0�/��/����
  q�);�����M �  v�0�0�/��/����
 

(����
��v� �>. �� c��0 %f9n �� 75/8 �� �9�  Z��� 

�� ��9� (��/+ �I�� c��0 J�=�
 '�  ���B  �;a�� �
�� 

c��0 �%:� )050/0 < P(  J�� )1(.  

�I��  c���0  J��=�
  v�0�0�/��/��
  M������ �� 

%f9n ��� P9/Q�  3��=2 � 9�(
� 1� ��R�� '� ��B 

��;a�� �
�� %����� '��� v�0�0�/��/���
 �������+v�; 

v�0�0�/��/�����
 q�);������M � v�0�0�/��/�����
 

(����
��v� ���/* ��� .;]���+N �I��  c���0  J��=�
 

v�0�0�/��/�
 �����v�;  %����  '��  v�0�0�/��/��
 

q�);����M � v�0�0�/��/���
 (������
��v� 
U��:
�c 

;a�� �
�� %>
� .v�0�0�/��/�
 q�);��M  %����  '�� 

v�0�0�/��/���
 (������
��v� ���I�� c����0 J���=�
 

���/*� 
� ) �
� 	�*�050/0 < P 1�>) (2.(  

  

  
��� 1 .��	
� ��� ��� ����� ����� � ����� �� � !�� �" ��� #$%$�&��'� ��� (��)�  

  

*+�, 1.  -�.
�/��% *���� #$%$�&��'� �� �) ��� ��� ����� ����� � �� �� !�  

���� �	
  �����

����) ��� �� ���� (���� 

�
	� (� �!) "	#$%  

&'�'�'�(��)% 

*+	$'�  

&'�'�'�(��)% 

&',���')  

&'�'�'(��)% 

*�-'.,)  

&'�'�'�(��)% 

&'��%'��	)  

70 93/93  90/74  59/84  09/79  

35  39/89  71/64  97/72  64/68  

5/17  93/78  01/73  54/50  73/47  

75/8  06/71  16/57  86/64  20/43  
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0

 �8�9)���+ $��� �# ;�� $���(

s.mutans

s.sobrinus

s.sanguis

s.salivarius

J����# I�%�%�B��B�

 I�)���� I�%�%�B��B�

   J�K�4) I�%�%�B��B�

I������9� I�%�%�B��B�
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3� �) ��� ��� ����� ����� � �� � !��  

  

/0�  

�������  	
����  D��  �������  ��������  ���n  1���\ 

%*��� %:�� ��� '�4��90 	
��� %�
  '�0  ��`;�  '�� 

	���
U�(
�;��� cQ�  ���n  ��(W �  b���Q�  �
���  ��(W 

	
��� � �� �V��% 1��*� 3�4. �� ���� .N�
 ������ 

D� �;�
�: ��]�3� � D���;�� ��
� '0  1��
�2  ����� 

��� 	W rs���  ���  ��
-�� �  ��2��  %:��*��  ������� 

�� ��> )11 .( ��/0���  ����  '��(�
 �  Z���Y�  '��  ����
 

A���� �� #$� ��
���  1��>v�0�0�/��/�
 +M����� 

v�0�0�/��/����
 u�W�+v������; v�0�0�/��/����
 

�������+ v�0�0�/��/�
 (
��
�+M  v�0�0�/��/��
 

��/�+M v�0�0�/��/�
 (����
��+v� v�0�0�/��/�
 

q�);������+M v�0�0�/��/�����
 
��������/;�v� � 

v�0�0�/��/�
 v��$/���0 ��  ��>�� )12 .( %���42 

�� 	��  v�0�0�/��/��
  M������ �  v�0�0�/��/��
 

v�;����� b ��  c�
U�:
  O���>  ��������  	
���� 

�� ��> )13  .(  

�� �� � N�
 '0 �
��  ��5 �� ������  �����  ��;��� 

x�W� ��9�+N U)��90���+N ���/� ��J�
� �  �
���  ��5 

��42�  3��;;0 � ���W ��Z�  ���Vm :��� �/� �  (��;:� �� 

��)*��� 
 ������� 	
��� �����  �r���  +�;/���  ���
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In-Vitro Effect of Alcoholic Extract of Rosa Damascene Extract on 

Cariogenic Streptococci 
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Abstract 
Background: Tooth decay is the most common infectious disease that involves all groups, ages and 
classes of the society. Treatment of dental caries imposes high costs in all countries. Since the plants 
are safe and abundant natural resources, they have always been one of the major sources of 
pharmaceuticals. This study aimed to evaluate the antibacterial effect of alcoholic extract of Damask 
rose on cariogenic streptococci.  

Methods: In this study, the antimicrobial effect of ethanol extract of Rosa damascena on the cariogenic 
streptococci, including Streptococcus mutans, Streptococcus sobrinus, Streptococcus salivarius and 
Streptococcus sanguis was assessed via microtitre plate method for minimum inhibitor concentration 
(MIC) and minimum bactricidal concentration (MBC). The effect of the extract on attachment of these 
bacteria was surveyed. Results were analyzed using one-way analysis of variances. 

Findings: The minimum inhibitor concentrations for the Streptococcus mutans, Streptococcus 
sobrinus, Streptococcus salivarius and Streptococcus sanguis were 7.5, 7.5, 15.0, and 15.0 mg/ml, 
respectively; and minimum bactricidal concentration for these bacteria were 15.0, 7.5, 15.0, 30.0 
mg/ml, respectively. In addition, it was shown that different dilutions of Rosa damascena extract 
decreased the biofilm formation in these bacteria between 43 to 93 percent. 

Conclusion: Due to the antibacterial effect of Rosa damascena on all four strains of cariogenic 
bacteria, the extract can be used for prevention and control of dental caries. 

Keywords: Dental caries, Oral streptococci, Rosa damascena, Antimicrobial effect 
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51/3  3/71  7/64  
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Malignancy Probability Score 
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Abstract 
Background: Use of laparoscopy in gynecologic surgeries, including adnexal masses, has increased in 
recent years. The present research intended to study the role of laparoscopy in adnexal masses surgery.  

Methods: The algorithm for the use and role of laparoscopy in adnexal masses surgery was designed via 
using first, the model of Ovarian Malignancy Prediction Score (OMPS1) according to findings related to 
age and ultrasound with high sensitivity and then, the model of OMPS2 (a more specific model). 

Findings: In case, the surgeon possesses the skill for the level three of laparoscopy, the patients with 
OMPS1 of less than 2.3 (rule out of malignancy) may undergo laparoscopy. As concerns other cases, 
provided that frozen section is available, surgery starts with laparoscopy and shall continue up to the 
end with complete staging, in case the surgeon possesses the skill for the level four of laparoscopy. 

Conclusion: In adnexal masses surgery, management of the patients is determined via using frozen 
section and on the basis of the clinical guideline and this method may be used depending on the skill 
the surgeon possesses for laparoscopy. 
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Abstract 
Background: Insulin is a hormone exclusively produced by pancreatic beta cells. The production of 
recombinant proteins in microorganisms has some disadvantages such as high cost, the possibility of 
contamination with toxic proteins, and costly purification steps; so, the production of recombinant 
proteins in plants can be investigated. Development of transient expression system based on a deleted 
version of Cowpea mosaic virus RNA-2, Cowpea Mosaic Virus-Hyper Translatable (CPMV-HT), has 
provided the extremely high-level and rapid production of proteins without viral replication.  

Methods: In this study, two constructions were prepared; pBI121-Proinsulin-Zera (pBI-ProZ) 
containing human proinsulin gene and Zera (N-terminal proline-rich domain of γ-zein) and 
pCAMBIA1304-Proinsulin-Extensin (pCAMBIA-ProE) containing CPMV-HT expression system for 
improvement of translation of human proinsulin gene and carrot extensin signal peptide. Both 
structures were transiently transferred in to lettuce and alfalfa leaves using Agrobacterium tumefasiens 
pv. C58. Statistical analysis of this study was conducted on the concentration of produced proinsulin 
per each gram of transgenic leaf using factorial arrangement of treatment in a complete randomized 
design. Gene expression was confirmed in transcription level using reverse transcription polymerase 
chain reaction (RT-PCR) method and in translation level using enzyme-linked immunosorbent assay 
(ELISA) and Dot blot assay. 

Findings: Protein accumulation for pCAMBIA-ProE and pBI-ProZ constructs were 6.82 and  
4.32 ng/g in recombinant alfalfa leaves and 6.6 and 3.8 ng/g in recombinant lettuce leaves, respectively. 

Conclusion: Results showed that the expression of proinsulin in pCAMBIA-ProE contains CPMV-HT 
expression system was more than pBI-ProZ. 

Keywords: Human proinsulin gene, Transient expression, Cowpea Mosaic Virus-Hyper Translatable 
(CPMV-HT) expression system, Transgenic plant tissue 
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Abstract 
Metabolic syndrome (MetS) is a prevalent disorder in children and it is described as a group of risk 
factors including obesity, increased fasting blood sugar, increased triglyceride, high blood pressure 
and decreased high-density lipoprotein (HDL) levels. This multifactorial disorder has been considered 
as one of the leading causes of mortality throughout the world and has been considered as a major risk 
factor for type 2 diabetes mellitus and atherosclerotic cardiovascular diseases. Recent studies have 
shown that the syndrome is highly prevalent among overweight children and adolescents. The etiology 
of the metabolic syndrome is complex, and is determined by the interaction between genetic and 
environmental factors and their influence on the development of obesity, insulin resistance and various 
inflammatory processes. Recent findings on Iranian children and adolescents show the prevalent of 
23%. In this review, we looked at the definition, prevalence etiology and the main determinant genes 
in the development of this disorder. 
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