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���   �
��;

 ]��
�4 �4�
 Q'�_� )PBS (  1L 1��� ���
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���� ���� ��    

1- ]��: V���$L ���
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��$: 75/0�
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 &��� �8    ��
K Z'����%�
(

�# )7.(   

1-2 V��


�$L �


+�[ ) &�
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 ������ !��� �#  1�
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 ]��
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#

�S� V# �
 ������� H��I� �pH )6 �8/5 �6/5 �4/5 �
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� �K�� {�R� ��    H
��I� ��
8

 <��

#)37 �24   4 �

K�� ��%�

( �  (���

, ��  PH 

) ���.%8/6 �6/6   4/6���L (   � �, �
x% ��   .�
# �
�4

���
 5'�l� A���# �� ��� 1��% r���%  ��
��.
 !���  

pH ��; � �   5d
K8/5   5d
K ]���
� �4  �
K��  �

��%�(  ���, ���S�  pH  ���.%6/6 �'
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���� 1�� ! . # $%�  � #�&'�� ()*�� �� +,&-� #�
(�)*.!  

��	�� ���� �  ������ ��� )ml(  ����  ��!" :$%� ��� )ml(  &  �& '�( ����)�� ��*
 � )ml(  
1  1  9/0  1/0  
2  1  8/0  2/0  
3  1  7/0  3/0  
4  1  6/0  4/0  
5  1  5/0  5/0  
6  1  4/0  6/0  
7  1  3/0  7/0  
8  1  2/0  8/0  
9  1  1/0  9/0  

10  1  0/1  ------  

  

���� 2 . �� 0�')1 �.�2��.3� �4 #�� �� #�&'�� ��5.)*.! 67� �8�� (��9!pH  � 67�pH � #�
��� �� +,&-� ��� 
+,&-  

���+�, �����  
$	)-� �	�,  

˚C 4 
 ��(	/�01� �	�, 

˚C 37 
4	�� �	�,  

˚C 24 
pH  8/6  6/6  4/6  8/6  6/6  4/6  8/6  6/6  4/6  

5  =pH  
��
 
� , �-�-  3 3 4  2 3 3 2 3 2 

./0 (����)  0/85  0/85  5/77  5/92  0/85  0/85  5/92  0/85  5/92  

2/5  =pH  

���
 �-�- ,   2 2 2 2 2 3 3 3 
./0 (����)  0/85  5/92  5/92  5/92  5/92  5/92  0/85  0/85  0/85  

4/5  =pH  

���
 �-�- ,  2 2/1  2 2 2/1  2 2 2 2 
./0 (����)  5/92  5/93  5/92  5/92  0/94  5/92  5/92  5/92  5/92  

6/5  =pH  

���
 �-�- ,  2/1  2 2/1  2 2/1  2 2/1  2 2 
./0 (����)  0/94  5/92  0/94  5/92  5/93  5/92  0/94  5/92  5/92  

8/5  =pH  

���
 �-�- ,  2 2/1  2  2 3 2 2 2/1  2 
./0 (����)  5/92  0/95  0/94  5/92  0/85  5/92  5/92  5/93  5/92  

6  =pH  

���
 �-�- ,  2 2 2 3 2/1  2/1  4  3 3 

./0 (����)  5/92  5/92  5/92  0/85  5/93  0/94  5/77  0/85  85  
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7�� �  

 �, �
 �,��89" ��:�&  
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������ 
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 :$%� ���

����  ��!" 

)ml(  

  �& '�( ���

�)��& � ��*
 

)ml(  

��	��  �

���� '�(7��  '�, 7��  $�� 7��  

;(��  <=  ;(�� <= ;(��  <=  

IU/ml 5  

+  +  +  +  +  +  1  9/0  1/0  1 

-  - - - - - 1  8/0  2/0  2 

- -  - - - - 1  7/0  3/0  3  

- -  - - - - 1  6/0  4/0  4  

- - - - - - 1  5/0  5/0  5  

- - - - - - 1  4/0  6/0  6  

- - - - - - 1  3/0  7/0  7  

- - - - - - 1  2/0  8/0  8  

- - - - - - 1  1/0  9/0  9  

+  +  +  +  +  +  1  0/1  -  10  

  

  � ]��8�
�� �

 �K'/ �
l� �
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1 ���� ���;!�
 ��� / ;� �
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5dK ��%L �)%�'K�� �� 1Z  ����I� <��'2 �
 �U��


��%L ���K $�    1Z�I�� )%�'K��     �*%�
K ��'
� �

pH !���  1'�(j'��4 ���� )18-17.(  

�� !�� ��R;�l�  ��P'
��'/  ��
����    ��
# �;�
[

���
 !���  ���# ��./ �� �����(� �'# 1�9�� �(��
 .

5dK �� 8 �
 &'����';L ���� ���pH   5d
K H��I�

)6 �8/5 �6/5 �4/5 �2/5   5(  �


K�� {�


R� ��  

]���

� ) H

��I� ��

837 �24   4 ��%�

( ���

,   (

 -�x�/�� pH  ) ���
.%8/6 �6/6   4/6  ��� 1�
�% (  �
�

� 1'�(j'��4t�E�  �
pH ��; � �  5dK8/5  ]���
� �

 5dK4 �K�� ��%�( �  ���,  ���
S�  pH   ���
.%6/6 

)(� ��'
.  

 �
�
�� �'X �
 �Sivananda   Sundaran�  1�9
�� 

 5dK��P'��'/   �� ]��
�4 &'����';L QZ �� ������

pH ) H
��I� ��85/7 �7 �5/6 �6   5( � �
�
�$�� �   
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�� 
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S% ��
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K ��
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#�%
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 �  A
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�
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( �   ���
,  ���
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 ���.%6/6 �dK �+���� ������'
 5.  

��%L kl( �!�� �
 � �2 1'J� ]�%�'�� �� ���
� 
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 �.K'/ <
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 �'
  �
;'��4 ��
���� !���  . 

 ���# ����
   !������� �'
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Abstract 
Background: In the mid-1940s, the diphtheria toxoid (inactivated toxin) vaccine was developed via 
combination with tetanus and pertussis vaccines (DTP vaccine) and successfully conducted to eradication 
of diphtheria disease throughout the world. Optimization of diphtheria toxoid absorption on aluminum 
phosphates to improve the rate of absorption and increase the efficacy of vaccine was our aim. 

Methods: In this study, the effect of different parameters, such as initial pH, temperature and final pH, on 
the adsorption rate of diphtheria toxoid on aluminum phosphate gel waz studied in vitro and vivo. Purified 
diphtheria toxoid was used for vaccine preparation. It was adsorbed to aluminum hydroxide with different 
pH values (5.0, 5.2, 5.4, 5.6, 5.8 and 6.0) and exposed to various temperatures (4, 24 and 37°C) and 
adjusted to the final pH values of 6.4, 6.6 and 6.8. 

Findings: The effective formulation was the pH of 5.8 at the temperature of 4°C with the final pH of 6.6. 

Conclusion: The level of antibody in the immunized animals significantly was high. It is suggested 
that with new formulated vaccine with the optimized conditions, can significantly make the rate of 
toxoid and level of antibody high in the immunized animals. 
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 �3�'��94 �7#$ ����' &    X+�� ��� $��N1   ���� P$

��S��  -�t!� &61 �7#$  �����' &     X+�� ��� $���N1 

��S�� ��� P$  j<� &72 �7#$ ����' &   X+�� �� $��N

2  $�+J!) �� P$35 ��S�� � (
= '   ����*� j<� &72 

�7#$ ����' &  X+� �� $��N10 .$�� �� P$  

&���"�(���1      #$ �����2� ;���� #$ 4+��3 4$�%���'�  

 -�+��71  �����2� .���'� 4+����Multiplex PCR  #$

 ) ��=����'���! 4�R���'$TECHNE  .+���$�N ����>�� (

 -�tG�PCR  2#�N� -8 &�# ��1  4$�$ -����� +�#$

  u���# 2� +��J� � +��3   o�$ -8 4�R���'$ #$ �&/�� ��

)BIORAD .���N #��P �'#�� $#�� (  

4$�$  ���� &#����� &���" 2� 4$�%���'������  #�/����SPSS   

)SPSS Inc., Chicago, IL    
� �G! � ���/>! $#��� (

���N #��P.  

  

���
	 	
  

 v�(>� 2�50  ��6�/��  &Pseudomonas aeruginosa �

28 ) ����6�/��56   � ������2 2� (+����#$22  ����6�/��  

)44 +�#$ (2�  ��$���  &2��'�+7  +��$�N  ���  ��/� � 

������ #$ ���2 ��: � 2� ��$��  $��� ) 
=�3 1 .( ;��� 

�aQ�.� �� �7�! �� �<���� & �$ ^	7 �	J� #�$ $��.  

2� 50 �6�/�� &  $#���      ����2� ���>�� ��*7 ��'#��
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�������   ����� i������� � ���'�<S ;������: � ����N���� �

���� � !� �  ��%�' � 0	1��� &�"     ��/� � ��� 0 �<��292 

���� &��� ������ ;���: � � +�#$    0�+�2��%�' �� !� �

)64  -�+7) +3 b#�/N (+�#$2 ()
=3 2.(  

  2� ��? !���	� b�# ���� 2�������9����6��� )>	�' #$

�#b   &��"DDST )Double disk synergy test � (

Combine disk  b�# #$ .+3 4$�%�'�DDST  �� � 2�

���' �(�� �� ����� &�" ���' �0	1   +�:� ���� ��B�� &

 
=3)3.(    

 b�# #$Combine disk ���' �� � 2�  ����� &�"

�(�� �� ���' �0	1 +:� ���� ��B�� &  
=3)4.(   

 ���2�M-PCR  $�7� �+
 �� $�7� �'#�� &���

8�  &���������"1blaSPM �2blaIMP �1blaIMP �1blaVIM � 

2blaVIM .+3 4$�%�'�  

  
����1.  �	
�� 
�� ��	���� ���� �	������� ����� Multiplex PCR)Multiplex polymerase chain reaction.(  

������ � ��	� )bp(  �� ��
  ����� ������  ������  

786 SPM1 
Forward: ´5 CCTACAATCTAACGGCGACC ´3  

Reverse: ́5 TCGCCGTGTCCAGGTATAA´3  
SPM1 

740 IMP1 
Forward: ´5 TGAGCAAGTTATCTGTATTC ´3  

Reverse: ́5 TTAGTTGCTTGGTTTTGATG´3  
IMP1 

737 IMP2 
Forward: ´5 GGCAGTCGCCCTAAAACAAA ´3  

Reverse: ́5 GGCAGTCGCCCTAAAACAAA ´3  
IMP2 

920 VIM 1 
Forward: ´5 TTATGGAGCAGCAGCAACCGATGT ´3  

Reverse: ́5 CAAAAGTCCCGCTCCAACGA ´3  
VIM 1 

865 VIM 2 
Forward: ´5 AAAGTTATGCCGCACTCACC ´3  

Reverse: ́5 TGCAACTTCATGTTATGCCG ´3  
VIM 2 
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 ����2 
*�	/0 4�5*� .&��� ���( &' ��$ �6	���� �	� )*��*' 47�*��� )/�� 8�� 	' +,�-� �	�  

 �� ���! "#��#�  ��$#� %��	�� (�&�') %#(	)* +(��� (�&�') ��$#� %#(	)* (�&�') 

�� � +,� 16   -  84  
+,�.!�  8   -  92  

+/0��  60  10  30  

+ � 1����  64  6  30  

���� +/23.1 8   -  92  

4/��23��5.!0/�  36   -  64  

4/��	/�6 36  24  40  

  

  
 "#$2. 
��	%� ���( �#*��*' &��� 	� &' "9 ���( )*��*' 	�  

  

  
 "#$3&
*�� .  4��6( �DDS )Double disk synergy(  

  
 "#$4&
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 v�����(>� 2�50  �����6�/�� &   4+����3 �+����7 &   

Pseudomonas aeruginosa��������' w �����" �  &

 ��'#�� .+:� ���� ��B�� 2�����9����6���    &#���� &��"

  ���� �B��<� �������� � � ��<	7 ; ��� ���� $�$ ����:�

������  ���	J� i���B!#� ; ��'�<������? ' ��� !� �  &#�$

      ��� �B�<� � �'�<S ; �� ��� �6�S #$ .$#�$ $�7�

�(��   ����� ����' �� �B<� � '�<S � 0	1  �� !� �   ��"

�	J� i�B!#� $+:� ���� &#�.  

  

,-�  

Pseudomonas aeruginosa� ���=� 2� 
�����
 0��*� 

���%
 �"& �  ����'#�(�  ��'�  ���  ��*7  ����#$ ��� 

������ � !��� � ���"& $+��J��& +��	��� �� �N�	 2�=�����"+ 

� ��6�	 �" � ����9��� �"  ���  #���  ���  �+���#  ����  �3 v� 

���%
 �"& � ���'#�(� �'�� �"& ����� <� #�  b#�/�N 

4+��3 ���'� )46$ ���� ����"2�����9����6��� .(�� 
 ��$���> 

0	1��#�� �� ������ �!�xy� 2� �� �"�; ���� � !� �  ��"& 

�
 4$�%�'� $#�� � ���%
 �"& 3���  2�Pseudomonas 

<� �+	�<" #� �S�/ ("� � �� +	3��.  

#$ ��J6�@��!�  ����>�� ������N#$ � �����'#�( ���"& 

�T��D� &�"#�:� �BP a�t� ��+�� 0	1��#��  � ��" � / 

Pseudomonas &�"+6�� IMP  �VIM   4+�3 4+"�:�

� �� �'� �R�� � -������; � �8 ;  ��'��  ��"&   T���D�

�� +3���' .�� �"& �#�$& ��; �8 6$ �� ��" 
 1  R��'�� 

��8 =�� 4$����. �� & ��� T��D�� � !� � �  ��"   ���(7 2�

����%6���' ��"+ � ����6�	 ���" �� � �N�	 2�=����"+ ��� / 

� ��:� ������� +	"$ $ a��� 2� .� ���R  ���=� �/  ��"& 

$����R ���3�E  #$Pseudomonas aeruginosa +��	��� 

Efflux pumps  �Amp C ��2������ � /  ���  +�	���! 

 0�" #�� ��  � #$ ����2� $��>  � ������� ��;  ������&   ���

���� � !� � �"& T��D� )�� ��3�$ +	3�� )7 -6 �4.(  

  ; ��'�= �� ���� �������� ��/�� � �L�� �G! ;���� #$  

36  .+3 b#�/N +�#$Makedou   ��#��=(" �  ���:�

 �� $�$15 ���' +�#$     +��$�� ; �'�= �� ��� ����� �"

)8.(      ��� +��$�$ ���:� ���#��=(" � �[��M"�34/93 

 ����' 2� +�#$      ) +��$�� ; �'�= �� ��� ������ ��"4 .(

 &+S�� ��#�=(" �   ����$�� &�# ��� �� �� �G! #$

 )D�NICU )Neonatal intensive-care unit  /��� (

   $�$ ���>�� ����$�� ��B��    ������� ���18  #$ +���#$

���� �� �*7��� +3 �7��� ; '�= �� � !� �+� )9 .(  

   ������ ���������� ��/���� � ������'#�� ;������ #$

 ; '�<������? '36  +�#$ .+�3 b#�/N   L� �G! #$

     (I�
) ��t
 ��6� ����'#�( � #$ ��#�=(" � ��'�$

 ���>�26/40   ����' 2� +��#$   &��"Pseudomonas 

aeruginosa  �����(� 2� 4+��3 �+��7   ���� ��	 6���� &���"

; ��'�<������? ' ������� +���$�� )10 .(#$ )"�5��1 

��O�� � ��#�=(" 2� ���'#�( � ]���' �R�.�' ���� 

  (v) 0z���� ���'��  /�� � ��*%����7/98  2� +���#$

���'  &�"Pseudomonas aeruginosa    2� 4+�3 �+�7

���� ;�� �� ������ ���#�( � 2� �# � !� �    ���:� $��.

) +�$�$11.(   

Rossolini  �Mantengoli / � 0< ��=�  $�>�� &�"

    #$ �# ������� v� �3 ��/� � )��/�� +��# � ������

 &������� ; ���Pseudomonas aeruginosa ���'#�� 

$�(�+� )12.(  ��<����       ����' ��� L� �G! ;��� I����� &

 ������ �������� ���� $�$ ����:� X���J6�@�  #$ �= !��� �

 �R�.�' ]���' ��#�( �)7/98   ����' 2� ) � (+�#$

  ��� ����� ;�� �� �'� $#���      TJ�O 
� 6$ ��� +����!

    ��� �R�.��' ��#��( � ��(� ������ � �	(�� 0�< '

 2� �3�� ���(<7 TJO 
 6$  .+3�� �R�.�'  
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 ;�� #$ �L �G!16  �8 ���' 2� +�#$    �� !�! ��� �"

�(�� ��      ��'#�� .+��$�� ������ 0	1���� � 0	�1    ���:� ��"

��  ��(�� �� �B<� ������ ��/ � �+"$     +�	W #$ /� � 0	�1

 �8 -������ � #�:��� 
 6$ �� �� .� -�'    4+�		� +�� &��"  &

.�'� )��/�� -�S #$ 2�����9����6���  

Luzzaro    ��� +��$�$ ��:� ��#�=(" �15   +��#$

�����'  &���"Pseudomonas aeruginosa�  ���� �������

�(�� ) +�$�� 0	113 .(L �G! �O�S� I����  �*���:� �# 

�� )"�51 Luzzaro �  ��#�=("  �B�<� ��� �$�$ ��:�

   
� 6$ .$�$ ���:� �# &��(� ������ �X�J6�@� ���' ��

  ��� ����� ;��    ����(� v��� +����!  &��"   4+�3 �����N & 

Pseudomonas aeruginosa   �� [ ��#�( � 2� �� +3��

4�R:���2� &��<�   +��$�� 4+3 �+7 �B� C D:! &�"

�(�� �� �B<� �# &��(� ������ �
 6$ ; (" �� �  0	1

.+�$�$ ��:�    

Franco �   #$ ������� �G! ������� ���#������=("

���'#�( �   ��� +�$�� 4+"�:� �
�2�� &�"100   +��#$

   ��(�� ��� ������ ��#�( �   ) +��$�� 0	�16  )"�5�1 #$ .(

 ��#�=(" � ��'�$1/55    ��� ������ ��#�( � 2� +�#$

�(�� ) +�$�� 0	110.(  

 �L �G! ;�� #$8 ���' 2� +�#$  �B<� ������ �"

���J6�@� #$ .+���$�$ ����:� �# 0	1����� ����  � ����'�$ &

 ���#�=("6/98 ���' 2� +�#$      0	1���� ��� ������ ��"

) +���$��10 L�� �G! #$ .(Franco ��#���=(" � �4/88 

    ) +�3 b#�/�N 0	1���� ��� ������ +�#$6  I����� .(

���� ;�� ��: � ���#�� �R�� � �� � !� �   .+3��  

 &�����<. � ����	* �81  ����� ��������� +����#$

) +�$�� b#�/N �# 0�+�2��%'14.(  ��<���� ��   I����� &

��O�S L�� �G! ��/�� � ;�����(� �X���J6�@� �����' ���� �

���� ;�� �� �B<� ������ b#�/N � !� � +3  .  

�; 	M(" #$  L� �G!  ���O�S  ��/� �  �������  ��� 

�7�! �� 
=3 1� #$  ����2  ���: � 2�  ��$���  $���  ��� 

$���7� ;���� aQ���.� ���	J� #�$ ���� 45���� #$ ���� � 

���� � !� � &�" ��%'  �0 �<��2  0	1���� �  ��(��  0	�1 

4+"�:� +�$�N .;�� ������ ��  +����!  +��y�  ;���  ���=� 

+3�� �� ��/ � a�t� ���� � !� � #$ �� � ���2 �!9�� 

2� ��$�� �'� � ��  ��� -�B�$$�>��  ������� #$  ;��� 

�$���� ��: � 4+"�:� �� $$�N.  

)�����2� DDST ���� &�# 8 �����(� & ������� ���� 

�(�� 0	1 ��>�� ���N � �> �� & �" 8 $#�� �%	� $�� .

�<���� & ;�� I���� ��  I�����  ����2�  �6��=6��  ���:� 

4+��	"$ �+��
 $���7� �8 &���" &2�������9����6��� #$ 

���' &�" $#�� �'#�� �'�  .  

��'�$ �  ��#��=(" #$   ��� �G!   &2��'�+7 &����

�8  &2�����9����6��� &�"Pseudomonas aeruginosa� 

44 ���(� & � �� ������(� 0	1 '#�� �#�   #$ ��� +�$��

33 ��2� ����(��) DDST ) $�� �B��10.(  

    &2��'�+7 &���� ��� &�R�$ L �G! #$ �; 	M("

 2�����9����6��� �8blaVIM   #$ &���<� ��#�( � &�# ��

    ; ��� 2� �+��3 ����>�� �R�.���' ]�����' �����'#�( �  

41 ���(� �(�� �� ����� &  �0	134  ���(�DDST  �B��

) +	�3�$11.(  

�����J6�@� #$   2� ���#�����=(" � �[��M"�����3 &  

28 �����' ���(�� ���� ������� &  �0	��122  b�# ���� �����'

DDST   ���� � ;��� 2� �� +�$�� �B�� 2�����9����6��� �15 

 b�# �� ���'PCR  �8 &��S1blaVIM ) +�$��4.(  

#$ L �G! &�R�$ ��  �[��M"��3 �  ��#��=(" #$ 

�����'#�( � &���" ������� ����>�� �+���$�$ w ��" �����' & 

2�����9����6��� ��B�� 4+"�:� +�$�=� � b�# DDST 

/ � + �q! 4+		�  & b�# PCR 4$�� �'� )15.(  



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /343 ���� /�� !�
 "�� 1394 1144 

������ �	 �� 
����
���
����
� 
��Pseudomonas aeruginosa ����� ���	 
��
 ��	���� � 

#$ ;�� ��'#�� 2� 8 ���(� & ����� �� �(�� 0	1  ��� 

)���2� Combine disk #$ $#�� �� �" ��>��  �����N 

�> �� & �" 8  $#���  ��%	�  $��� . I�����  ����2� PCR 

�R�� � �+
  $��7� �8  ������� #$  ��6�/��  ��" �  $��7� 

������ #$ b�# �<�$ �8� %�$  .$���� �7�! ��  I����� 

���2� PCR� �� ;�� ��=� �� ���! 4#�3� $�(�  ���  $��7� 

������ �� +���! �3�� 2� ���'  0�/���  &��"  +� 6�!  4+�3 

j'�! &����� � 2��� 4+�+1 & ������ #$ �� +3��.  

#$  ��J6�@� &  ���O�� �  ���#��=(" 2� 41 �����' & 

������� ���� ���(�� �0	��1 #$ 33 ���> �� �����'  �����2� &

Combine disk $�� �B�� )11.(  

 �8 �����$# &���   &��"1blaSPM �2blaIMP �1blaIMP �

1blaVIM � 2blaVIM  ����� 	=! 2�Multiplex PCR 

   ��> �� ���J6�@� ;��� #$ .+3 4$�%�'�   �� 	=! &PCR 

4+�����		� +����� �q!  �? !������	� b�# �$ &DDST  �  

Combine disk  � �[��M"�3 �# �> �� ;�� ���:� .$��

     ��� {+��$�(� b#�/�N ������ #$ �� �G! #$ ��#�=("

���' w " �� &#��    4+"��:� ���B�� 2�����9����6��� &

) +���$�=�4���J6�@� #$ .(   � ����O�� ���� &���R�$ &

   2� 4$�%��'� ��� �+�$�$ ��>�� ��#�=("PCR   �8 $��7�

blaVIM    ��� +��$�� �'#�� �#43   ����' 2� +��#$   ��"

 �8 &��SblaVIM  $�+S &#�N2�' � +�$��90  +�#$

) +�$�$ ��:��#11.(  

  

���'��. � �/0�  

��2� �����	�#�� 2�4�R���:� ���:"�51� �&8����6� ���=  

���(
 
��S��� ����>�� #$ ���� $�N#���'�1� �;��� �G!L��  

=("#�& +�$�(�� �=:! �� $$�N. 
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Abstract 
Background: Pseudomonas aeruginosa is one of the important factors for nosocomial infections, 
particularly in patients with impaired immune systems and children. Carbapenems resistance, due to 
the presence of metallo-beta-lactamase (MBL) genes encoding enzymes, is considered as a serious 
threat. This study aimed to detect metallo-beta-lactamase genes encoding enzymes in Pseudomonas 
aeruginosa strains isolated from non-hospitalized patients and to assess its antibiotic resistance.  

Methods: Fifty strains of Pseudomonas aeruginosa were isolated and antibiogram test was 
investigated with 7 different antibiotics. For 8 imipenem-resistant strains, phenotypic testing was 
performed via double disk synergy test (DDST) and combine disk methods. Finally, to confirm 
phenotypic methods, multiplex polymerase chain reaction (PCR) test was performed for detection of 
target genes.  

Findings: According to the results of the antibiogram test, 16% of the samples were resistant to 
imipenem and 8% to meropenem or ceftizoxime. DDST and Combine disk methods did not found any 
beta-lactamase positive strain. Results of phenotypic methods were confirmed via multiplex PCR and 
no metallo-beta-lactamase specimen was identified. 

Conclusion: According to the study, meropenem and ceftizoxime are good alternative medicines for 
imipenem. As appropriate phenotypic and molecular methods showed, the metallo-beta-lactamase 
genes were not prevalent in non-hospitalized patients. 

Keywords: Metallo-beta-lactamase, Multiplex polymerase chain reaction (PCR), Pseudomonas 
aeruginosa 
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 (�(#�#�= ��(�#�	�� `�(   -�	�� �    ��	�
�� �!��	��MS  �

ADEM :X ��  J-�) �#� j�(� 	�1  ��#�MS.(  
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 -�	�����  �� ������8� :#������	���"�� �4  �	����
��  

)5/9  �� *8�� K�"��) ?.�� �#U� (�V��1  %��(

 �� ?�����1e��� K������"��2  � �������(DPT  	�����1  

Diphtheria, pertussis, tetanus  ��1 .(��(  

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

 ��  !"� #
$�%�� Acute disseminated encephalomyelitis 

)ADEM(  

�����  ����� ���  ����� )����(  

�)� 
*!+  

 ,� !��-10 ���  )0/19 (8  

19-10 ���  )9/23 (10  

29-20 ���  )1/38 (16  

30 !��34 * ���  )0/19 (8  

5)6  
�!�  )7/35 (15  

�,  )3/64 (27  

���34 ��� � 789:  

���4  )0/31 (13  

���;4�<  )3/14 (6  

�� �3  )0/31 (13  

���;�,  )7/23 (10  

�=4��  :����> :���34  
�����  )4/21 (9  

����  )6/78 (33  

�=4�� : !3?� ��3��)3;-�*  
�����  )5/90 (38  

����  )5/9 (4  

�=4�� :  ��3��9MS 

�����  )6/97 (41  

����  )4/2 (1  

�=4�� :  ��3��9ADEM 

�����  )100 (48  

����  )0 (0  

ADEM: Acute disseminated encephalomyelitis 
MS: Multiple sclerosis 

 
 �8	��������������. K�0(	����������������ESR   

)erythrocyte sedimentation rate ( ��#� :��	
�� ��

 ��C+	M�% 07/17 ± 33/17   qM��� ;���@ ���� � �#���

�C�D$�� % 20 ) �	
��6/47 �V�� qM� (ESR �C�D$ 

 �� �22 ) ����(4/52 ���V�� K����h
� .�#��� 6	��� (%   

25  �	���
��)6/59 (����V��  � 6	���� K�r������= �����  

26 �	
�� )9/61  ��V��    �� 6	�� B#!�� qM�� ����� (

 I�+	(XCSF )Cerebrospinal fluid (.�(�#�  

 �� �D��c) ,��17)��:��	��
  K1����  ��C+	M� ?��_�

� 5�#V#�:   ��=� K��+�� ��  ��3  �� ��	�
��38   �	�
��

)90  ,�� 3��� %(�V��      �D�c) ,�17) K1���' :	��3

)Polysymptomatic.�. ��1� (    �� B��������= ,�17)

18 ) ��(8/42 �V��( [�	.) 15  ) ���(7/35  ��V�� (

 � �3�	=3 ) ��(1/7 �V���e!= (( 9	c)� ��	=��#( %

 �� B	�(��"14  ) :��	�
�� 3� ��(2/26  ��V�� (  [�	�.)  

3 ) m!� ��( i�3 ;c7  �11 ������ ��( � (  ?�1�#(

 ��$ �� *��=� �    *�1 ����S�� :���) �1	��� ;c)

( ��$ �� 11 ) :��	
�� 3� ��(2/62 �V��( � ��. ��1 .

 �� ��@ 567�8�4 ) ��(5/9  ��V��  ]�S��� %(  �

 �� �C
��11  ) ���(2/26  ��V��%(  ���"	�X  � ,�17) 

 h��  �� ;����  � ��22 ��( )4/52 �V�� � (7  ���( 

)7/16 �����V�� ([�	����.) 2 ) ������(8/4 �����V�� (

g#
S	���( � 5 ) ��(9/11 �V������XI1� (( m��� %

 ��7 ) �	��
��7/16 ���V������ � (  �� ����� ��	����8�  

4 ) �	
��5/9 �V���. ?Dk (.  

  
 ����2 $� �)��* +,� ��
�
�� ����� .  

MRI )Magnetic resonance imaging (����
  

���	� ���  (����) �����  

:!� �@�	 !��*  )2/76 (32  
�A�� �B� :  )6/47 (20  

��	3<��- ��;-*C  )2/45 (19  
�DE�  )9/11 (5  


�>�A ��3�F��+ :�  )1/7 (3  
�>�E� G�)H  )1/7 (3  

MRI: Magnetic resonance imaging 

  

 ����	1  3� [��V	@ �	���MRI  ���+�� �  �� :��	��
��

 B��U2 �X tu� .?�� ������ �$ ��  � ��=  ����S 
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:��	
��%  3�25  ��(MRI  �� .�.  ���S ��]�18  ���( 

) :��	
�� 3�72 �V��(%  m1	�(MRI  ��C�D$   �� � �#��  

7 ��( )28 �V�� � ���C� (�3��(�  �   L�	�" 5	C1	�v

�#�  ��	1` 	��  C1	v � .�#� ���( �	]1� ��1�U  

 
� �  5�#V  � ��w����� 	� :	��� ?_� :��	
��

  �����
 �"��#��8 :#��+�I�(��= tu��� � K��#��" t+	��=

     ��w������� 	��� :	����� ���� ��7��) .�������S7  ����(  

)7/16 �V�� � (1 ) ��(4/2 �V��  ?�_� ;����  � (

 � 3��	
����������7= 	���������� :	������������IVIG   

)Intravenous immunoglobulin (.�����S ���
 I�(  

���� [�
\� 3� �C� �   %:	����28    :��	�
�� 3� ���(

)7/66 ���V��  �� � ���(��" ;���" [���	" ��#��D&� (  

14 ) ��(3/33 �V��   ���1�  �v�	) 	� ���
� ��#D&� (

 ���.)1  %�1	����� 5���@ L�	��" ����(8  ����"	�X ����(

 %����XI1� ��( *1 %x��81 �
� ��(   %�3�	�=1   ���(

 � �3�	=��	=2 x��8 �.#���� ��((.  

� K�+�� 3� �	�  � 3� �C��=   3� ��C� 	1 � ��	
�� ��3

 :	����� [���
\� 3� �	��� *��1%  ��10  :��	��
�� 3� ����(  

)8/23 �V����" �#) ��	
�� (.  

  

���  

 2����� b	��](� 3���1K % ��C+	M� C�����K �1��Se� 	���� 

=�����>#+#1* ���S#�� ��* ��:��	
     �� 7��D�ADEM 

� �� .�#� �1K   �C+	M�% 42 �� �	�
    ���� 	��  �"�� � �1K 

���	
� �� B	� 	�� 92 -1382 � ��� :	����	
  ����I+�� 

���� :	&�V� (g)� �(�#� ��.% �(�. �����  .  

 ��Se1� �����      ��#�� :��	�
�� *�����S#�� �	��

 ��C+	M�% ) :��	��
�� ?��1�d"� ��� :	���(62 ���V�� �� (

 ���� �  ���29-10   ��.�� ����
 B	�  �C+	M� �� .��  �

Marchioni ) :��	\
� �19   :��	�
�� ���� K�0(	�� %(

51  y�I��� : ��C+	M� ��#��� �����S) B	���  �� %(:6	���

 C+	M�  �Lin  ) :��	�\
� �20   ���� K�0(	��� (8/32 

 ����) B	�  ��� �90-4  C+	M� �� %(B	�  �Anlar  �

) :��	\
�21   ���� K�0(	��� (8     ��#�� ����S) B	��

   �C+	M� �� %(B	��$� : C+	M�  �Dale  :��	�\
� � )3 (

�������_�  ������ �18-4   ���C+	M� �� � B	����  �

Tenembaum :��	\
� � )5 ���� (   ���� �16-4/0 

   �C+	M� :	��� 5�	�� K1� .�#� B	�    �1	�� � ��v	@ �

��  +z�� K1� 3� �"	@ %5	C+	M�  ����  " �.	�  ��� �

 (#
(   �1	-� �� � ?�� ��#� 5�	���  C+	M� �� �� 	�

 C+	M� 	�  �Lin  ) :��	�\
� �20    �
� [�	�.  �" (  �

���S .?�� ��. [V	@  �	�� m1	�( %?�� ��� �	� 

�����@ ) b#��� ��3/64 ���V�� :��	��
�� ( K��1� ��

:3  C+	M�      5	�C+	M� �1	�� ��  �" �+	�@ �� .��(�#�% 

     ���0
��' 5�	��� t��U �� K��� �� ��	
�� E#
�

� ?.��(   %����1�U 5	�C+	M� ��    �� ���c��� 	�&��

) ?�� ��#� ����� :����23-22% 8 %5 %3(.  

 %3��� [c� �Z( 3�62 �V��    [�c� �� �� ���#��

      �1	�� ��  �" ���#�V �� .�#�� ���� {� I�1	�= � �	&�

c� �� ��	
�� 3��� K1����� %5	C+	M�[  �	��   � �	�&�

�#� :	���3 )4-3 .( ��	
��ADEM  B#�
C� �#$  � %

 -�	� 	1 ����1� ?(#�) *1 3� �C�   :#���	���"�� �

�� E#
�  � ��8� �(#�=) �28-24.(  

�� ����1K  % ���C+	M�6/78 � 3� ����V���:��	���
 ����� 

 -�	��� � 8����� ��1* ���	��
� (#���)� 	��� �� .���(�#�1� 

 %5	C+	M�100 -46 � �V���:��	
 �����  -�	� � ���	
� 

(#�)� 8��� ) �(�#�28 -25 %7 	��( %�
�� �� .(1m  &�	���� 

	� 	�1�  .?��  �.�� 5	C+	M�5/9  ��V�� �� :��	�
 ����� 

 -�	� � 8��� �"����	��:# �(�#�  " ��  	��1�  %5	�C+	M� 

��
" 3� 5 �V�� ���#� ��#� ?�� )28 -24.(  
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�� +	(X�I CSF% 6/59  �9/61 � 3� �V��� :��	�
    ��

����; �I��1L r���= qM��K �#r!= ��3#�   �� � ����.��

	�1�   �� %5	�C+	M�81 -23  � ��V��� :��	�
  ��#r!=�3#� 

 ) ?����� �����. T��I���S29 %24 %20 %11 %5 %3 �� .(

 ��C+	M� � Dale  �Branson%  ��60 � ���V���%:��	��
 

�I��1L r���=�K +	(X ���I 	�1� CSF �1�� �. )13(.  

    �� 7��D� :��	
�� ��ADEM    %B#�
C� �#�$  �� %

) ��	&�+� �	��0(	�( �� L1�I��ESR ��� ��1� (   �#�.

)6 %4-3 % C+	M� K1� �� .(4/52   :��	�
�� �V��ESR 

    ��1	-� 	�� .����.�� �C�D$ �@ 3� ��6	�    K�1� m1	��( �

 m1	���( %���D1�-� �#��$  ��� %5	��C+	M� �1	��� �  ��C+	M�

I�+	(X ��#� �� �&�	�� CSF  �ESR .�1��S [V	@  

 �� % �.|S 5	C+	M� ��74-21   :��	�
�� 3� �V��

  ��� 7���D�ADEM % �#��� ����. T��I��S ��	=#+	����(�  

)33-30 %24-21 %8-3 g	����� ����� %�3������� 	����� %(

 ���� �1�U �	��	�C�ADEM  ��� B	�
�@� %    �" ���

100   .��.	�  �.�� ��	=#+	��(� :��	
�� �V��  

  ���C+	M� �� %g	����� K���1� �����  �Mikaeloff � 

:��	\
� �#�� 5�#V K1�� �Dc) ,17) %   �"  ��79 

  :��	��
�� ���V��Long tract dysfunction �� %48 

 
	� �� B7�8� �V��  �� %If� �32   � m���� �V��

 ��6 *����=� ?��1�#( ���V��  ���. ���	����)22( �� .

 C+	M�  �Pavone :��	\
� �%  �� ��"	�X47  %�V��

 �� �(#����#u��41  �� m������ %����V��29  %����V��

�
�  �� �3�	=23 � �V��     �� B	��(��" 9	�c)� m�!�

18 �V��  T��IS �1��S)34(.  

) ��"	�X ;����  � % C+	M� K1� ��7/52   %(��V��

) �3�	=7/35      � B	��(��" 9	�c)� ����S�� %(��V��

 )  ����$ �� *����=� ?��1�#(2/26  K1������� (���V��

  *�1 *��=� ?1�#( ��(  � ����#. .���.�� �� �(�����

 % ��$ *1 *��=� ?1�#(  " �+	@ �� .��( ��1�  ��$

 �� � 7�D� :��	
�� MS    �� 7�D� :��	
�� 	�  �1	-� ��

ADEM �� ��1� ����� ) �#.39-35.(  

  �	��C� g	�� ��  " 5	C+	M� �1	� 3� [V	@ m1	�(

 ���1�UADEM  ���(�#D( �#��U� 3� �"	��@  ,��17)

 B�������= ��90-60 �V��   �� B	��(��" 9	�c)� m!� %

89-22�
� %  �� �3�	=79-76  �� ���"	�X %65-18 %

 �� �(#�#u��47-34 �� m��� %47-10 L�	" %��	��1 

 � ?!) �#(1? �=��* �� 23-7%   �� �	���S �� B7�8�

21-5  �V�� �#� ���#�)39 %30 %24 %21 %7-5 %3.(  

MRI  �
&� L-(�� O����� :	�� ��	
�� ADEM 

3� �1	��� ��	��
�� �	��� ��	��&�+� CNS ���� .5	C1	��v 

��	� �  ����Periaqueductal   � b�3#+	�" g#�=�#" %

��=  ��	
�� 5	c��� 3� %�6#\1��(�MS  ���   .��.	�

 5	C1	v  " ���#V ��ADEM     ����S��  �� [�1	
�

 ��	���  ) ����-
) ������ �Deep white matter � (

9	� .���� B	\���#"  

oD$ 	�(1m 	� 3� [V	@1� S�� %5	C+	M���� ��	� � 

������ ��-
)� �� 100 -42 S�� � ���#��� ���V������� 

�=� ��(�1�6#\  ��60 -29    ?��� ���. T��IS �V��

)42 -40 %23 -21 %4 -3  ����������D+� .(Visudtibhan � 

:��	����\
� �� 75 � �����V���%:��	����
 	����v15	C 

���=� ��(�1�6#��\  �����@ �� �19  	��v ���V��1 C � 

��#"	��"�>�B	\ �(��" ���	�� )23( .�� � �1K  % �C+	M� 

S�����  
	� � If� )6/47  ��V�� %( ��#"	���"�>�B	\ 

)2/45 �V�� (�  h�� )9/11 �V�� (�C� 3� S�� ���� 

�=� ��(�1�6#\ 3� �����1K (������ ����#8�� �(�#� .�� 

	�1� %5	C+	M� 	v15	C  
	� � %If�  ��#"	���"�>�B	\ 

�  h��   �� ��� ��; 70 -42 %90 -19 � 70 -13  ��V�� 

���#� �(�#� )42 -40 %23 %21 %4 -3.(  
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� 3��:	 42 ��( 3� ��:��	
 �� $� ���� �  �=� S ���� 

���	
�% 25  b	](� ?_� ��(MRI   .������S ����
 ��]� 

� �d"��:��	
 )72 �#D&� (�V���   	��( �� [��	"1m MRI 

 �� � ���.��28   �3���(� ��V���  	�v15	C   o$	��� ��

!D
�  L�	"1 ��	% 	��   ( �#�D&� [��	" �#$  ��  ���	   .�#��

	�(1m 	�1� ( 5	C+	M��I ����� :	�(� �1K   ��d"�  " �#�

	v15	C  ��MRI ��]� [�	" �#$  � )55 -27  (�V��

� ��1	  ��� ) ?D���(64 -45 ��S 2���$�� (���V����1�  �

	v1 C � �U1� )9 -0  (��V��  	�� ��1�  o$	��� �1 �	�] 

��( 1	 � 5��(  �1�	] �1��S )44 -43 %14.(  

  %��!D
 5	C+	M�  �  U#� 	� ������      �� 7��D� :��	�
��

ADEM )81 -57 �V��(   �v�	) }�� :���   �D�c) �

�� �#D&� [�	" �#$  � ���	1 )45 %24 %21 %6 -3  K�1� �� .(

) �&�	�� m1	�( I�(  C+	M�7/66 �V�� [V	@ (.�1��S  

��  C+	M� K1� �� ��	
�� �#) ���#� 8/23  ��V�� 

   5	�C+	M� �1	�� m1	�( 	�  �	�� � ?�� ��#� :��	
�� 3�

)28-9 �V��) �#� (24 %21 %5.(  

   �������  ���  ��C+	M� K��1� �� % ��V78 �#��$  ���

 ��Se1�     � ��	0���1	�3X %��\���!" %*�����S#�� �	��

 �� �������1#c�42    �� 7�D� �	
��ADEM   ��$ ��

���� *1 � 10  ��8���= :	&�V� :	��� ��  +	� .��.   

��	
�� K1� ��%      ���1� :	�(3 ?�1�d"� 	�� �!c� �#0+�

  �� L1�I��� .�. 0(	��(    L1�I��� %:#�8 ��	�&�+� �	��

 �1	� I�+	(X �� K�r���= � B#!�CSF  ��� .�. ��1� I�( 

5	C+	M� �1	� 278%      �C+	M� K�1� �� :��	�
�� ��d"�% 

��= 5	C1	v 1��(�     	�� ����1X 5	�C+	M� .����.�� �6#\

�� ����� 5	-�-_�     ������ ����� :	\�.I=  � �(�#�

o�
� � ��&� ��" *
" ��.  

  

 !����" � �#$�  

  +	-� K1�[V	@ :	1	=  �	( ���� � �   ���@ ����"� �� 

  �1���8�"  (�3��  ��	
�.  �� � 392212 ��   �	0��(��

 :	&�V� �\.I= b#!)?�� .  :��0����e=  ?�(�	C� 3�

 b��_�  ���	��� � 5	�-�-_�     �\�.I= b#�!) �	0��(��

 :	&�V� N�$ K1� ���U� �	D�)� K��z� ?&U  ��	�
� �

���I+� �(	��� �.3#�X I"�� :	\.I=  � (g) :	��"�	" 
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Abstract 
Background: Acute disseminated encephalomyelitis (ADEM) is an uncommon monophasic disease 
often with good prognosis. It is a differential diagnosis of multiple sclerosis (MS). Accurate distinction 
between acute disseminated encephalomyelitis and multiple sclerosis is important for prognosis and 
treatment; as many patients with multiple sclerosis may benefit from early disease-modifying therapy 
to suppress ongoing and future relapses.  

Methods: In a retrograde study, all the patients presented to Alzahra hospital (Isfahan, Iran) with 
definite diagnosis of acute disseminated encephalomyelitis during a 10-year period were included. 
Demographic data, clinical signs and symptoms, and laboratory and imaging findings were collected 
and analyzed using t and chi-square tests via SPSS software. 

Findings: Forty-two patients with mean age of 20.05 ± 10.04 years and a female-predominance of 
64.3% participated in the study. Thirty-three patients (78.6%) had a recent history of infectious disease. 
A seasonal pattern of distribution in spring (31%) and autumn (31%) was seen. The cerebrospinal fluid 
(CSF) analysis findings showed pleocytosis and increased protein in 26 (61.9%) and 25 (59.6%) cases, 
respectively. First magnetic resonance imaging (MRI) findings revealed that most of the lesions were in 
the periventricular (83%) and re-imaging in 25 cases showed completely or partially resolution of 
previous lesions with no new lesion in 18 (72%) and 7 (28%) patients, respectively. 

Conclusion: We found some controversies to previous studies in epidemiological and imaging studies 
which could be of a significant role in detecting and accurate diagnosis of acute disseminated 
encephalomyelitis which can significantly impact on physicians’ view of the disease. 

Keywords: Acute disseminated encephalomyelitis (ADEM), Multiple sclerosis (MS), Differential 
diagnosis 
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$� �n� �# W�����)% 
-�� �# ��� �?+� !W�����)% .

 � 
-�� �&-�# :>� 
���� ��h���9NMDA    8��� ���

 
�� �� M�c�� �� $��Q� o���- �# �� ��� $��� M����

Mg      ���%��)0 X�c* 
�5 (� :��� 
�������P9# (�

$�       W���3 M��c�� ���� !���h�F���9 o����- �# .
��

$+�     $�� ����T� 
�5 (� :��� !Xc* � #��%   � #��-

��+�� #�[�� XQ�� $� 
���� ��d� $��,  !��&��+� .##�%

 	����0 �� M�c�� ��Mg    
��������Z�9# (� !	
����% �#

$� ���%�)0 Xc* 
5 (� :�� ) 
��14.(  

  
�����# �# �&��1�� ��&����+� (����+���F<  k�����# �

$� 	#�7&��    �# 
< (� 	#�7&��� ��� ��� $�
� ��� !
���

:�9  ����%   	��# � ����� 
����� (�    ;�T� #���� ��

$� ) 
-��15.(  


��= �fF��� W��� ���#�   ���� e��1� 
�  ��� 

  ��,���# ��� 	��+, X)2�� #� ���  ���� � 
����#   8�����

8�3 m)&b� � l�c�$ #�-  !���# ���� .)b� ���  ��,� 

�&?F��?$ � :,�� �n� �# ��$ 
,# )18-16.(  

(� 
��=  �# W���fF��9�: %��� � WP+5 (��
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 	#�7&�� ���$�   !W����fF�� =�
� $Q��0 p���* .#�-

S��- � ��� �#�� %�[$! n���W�� >)E$  ���  ���&'�!� 

���� #�
! ���5 �,� 2�� #�*� =1R    � X�>* ��� �,

��# !�)0��$! 	
,�1� � � �# �?F�
�
 ����!$�  ���'��: 

8���3 W����'#! #���Q�� ���� �����E��� 2���� #���*!� 

���$ �/&��-�!$� 6��7&���� � 8���/�! +?��- #�#$ 
��-�
! 

�&4E$ m�� �! #�(�  ���9�� =1R  ��, !  !M�/���

�!���Q  %�����[  �� ̀ ���E �  %#��F<$ 7E ��!m  q��� 

� !#�#�� !�+��,$ ���U�!  !�&'� `��E �� �# S?1�

��r� n� !����W�� 	��# �    
�)0 W����g� !����,���! 

W��/� �'� �,� &��5$  

��  :,���� ��'��:  
(�

2�� #�*) ��� �19.(  

�&� W��F�H� �� 
�R �,   
����� t��cE �# �#


 �# �,���# ��� (� V�
� �, ��uv� :��9  ����%   
����# �

��F�H� ��� !��� �&'�% V�[�� 
����     ���� ��uv�� ��� ��

  !�� ���� (� .
1� �'�� !
-�� 	#�� �4��>� �� ���# �#

��F�H�   ��4��>� l
�, �� ���5 �  ��uv�� �  ��&���+� � 

  W����fF�� =�
�� �#  :��9  ����% (� �   � ����� 
����

	��# 
��� V�[�� �� ��.  

  

��� 	
  

  j���>&� 8�� (� $��F�� $���(<��� �� !��F�H� ��� #��� 

 M�� �# ��1393  	�������# �#     `��c*� $�)E�# ���,

  .
����� V���[�� ���� 
�/7��3� $?��-�9 V���)* 	����1��#

����0   
����+�� !��F�H� #��� ����< �65-18  �F��� � 

�� ���� 
���� �� P&Q� �� Y�����,��� IHS � ���v
 

`�c*� acb&�    ��/0 �������1�9 
���# �� 
�#��

$+� �'���# 
���� 
�#��.  

� S��- !��F�H� �� #��� ��,�����   ��� P&��  
�����

 �� Y��������� �������� ������������������,��� IHS   

)International headache society (� �������v
 

`�c*� acb&�  !#��E ���+�� 8�� (� ��+�� $,�%< !

#�#�� W
- � ��F�     ��� 	���+, 	
�- ���u 
���� �#

����# !�-�9 
��v� �  $��65-18 M�� �   #������ V
�*


���#    X�� !$,���% ��,���# S��- 
���� ���# ��,

������ !$�(�� �    ��>'��� � $���Q� $��+* � $Qc*

   !�����C+, .
���#�� ����F�H� �# �����- ������ ����+��

     !���#���� !W����fF�� =�
�� ��� ��&��+� �� ����45

�# M�?��-�   � W���' S��g� $��))* ���� ����+�� �������9

=, �'���# !W�0�/� 
���# 
��(    ���2 � $�����# ��,

�&'�� m1� � $����# �    $�� �# ���+�� �# $��Q� ��2

  �# ���F�H� (� w��E ��,����� 
���* �� !��F�H� W
�

.
�
- �&'�% �d�  

���+� =[5 �       (� 	#�7&��� ��� !���F�H� (���� #����

0 ���+� =[5 #��<�� M���'�4��>� �/ �   �Q�4� �#

   
����+�� ^H�� �&'�% �d� �# �� �95    
���� !
�3�#

 
��(<80   ��� 
����# �T� 
���+�� �# �#�Q/� 8��- !

 
���� �� $)E�# ���1� ��F�H� #�Q� �)* �� �� ��&��+�

5/0  $���� W��7� SU�
5 � 
- �&'�% �d� �#   ���� ��#

  
����� �� �� 	��% �#35/0      ��� !
�- ��&'�% ��d� �#


�� #�32      ��/0 ��� 
��#�% #��<��� 	��% �, �# �7�

  !�&�1�� 
���+��35      ���F�H� #��� 	���% ��, �# ���+��

 .
�
-���+� r��     � #��� $'#��c� W���3 �� ���%

$'#�c� r�� �� 
���+��      X����� ��� � $���)� �(���

 	��% �# �# :b� �� #���A  �B     ��� 
�
�- j��(��

.
��� (��� #��� #�
�� �� ���+� =[5  

�+�� 	��% 
��A�)5�� �# !  M�� � 
�� ��W 3   	���
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���# �T��=  ��fF��� (�# ��� W� mg 200  �#
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���#�4�P$ #���'�  .
�#�?�
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����+�� � 
�- z����� 	���% �# �# 
���# r��

 	��%A  	��% 
���+�� � ��&��+�B     ��� W����fF�� =�
��

 W
�3  	��
�#�� �'���# �/&�� �# �!  �1b��u�$   ��,���#

�� ��� W
-  W
� �#�#��! #�
��    !#�#��� WP�+5

��
�� �?4� l�c�   ��?��� �# W����n� � 	��% �# �#

)Migraine disability assessment score( MIDAS 

 �6- HIT )Headache impact test 	����% �# �# (

  .�'�% ���U �4��>� #���  

	#�#   j�+0 (� 
��� !��F�H� ��,   �)���� ��� ���<  �

V������  �������'�SPSS �b����4�  �22  (� 	#�7&������ �  

 
���(<   ���,t !2
χ  �Repeated measures ANOVA   

)Repeated measures analysis of variance #��� (

�'�% ���U S�)T� � ���[�.  
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70    �# $'#��c� r�� ��� ���� 
���� �� P&Q� ��+��

 	��% �#35   $�� �# �� 
�&'�% ���U ��F�H� #��� 	�7�

 !
���# W
�1  	��% (� �7�A    	���% (� ��7� �� �B 

	��# S�+?� V
* �)* ��     w���E ���F�H� (� 
����# �

 M�
0 �# .
�
-1    � ���'��%��# ���,��n&� j��(�� !

   
���(< X�45 �� .��� 	
�< 	��% �# �# 
���� 8��

t 
��(< X45 �� � 	��% �# �� ������� !2
χ j�(�� !

   lP&���E� 	�����% �# �# 
������� 8����� � k����0  

$��� �-�
� ��#.  

 M�
��0 �#2  #�
���� ������� l����T�� � ��������� !

   #�#��� W
�� M�� � #�#�� W
- !#�#�� WP+5

 �# �# .��� 	
�< ��F�H� #��� 	��%$� �d5P�   #��-

�� �)5�� �#     !#�#��� WP�+5 #�
��� !��F�H� M�� �

 �� 	��% �# �, �# #�#�� W
� M�� � #�#�� W
-

$����� �����  #���� �
���9 :,���� ���# lP&��E� ����� !
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��� �# =�, � S�QU �# =�, 	���% �# ��� ���#

 
1� 
,�1� 
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���� �'���# 	��% �# �, �# �  �

  �
��9 :,�� ���1� ��� �� !��&��+� � W���fF�� =�
�

    
����(< X��45 ���� !�����# l���� (� .#���� 	#����  

 Repeated measures ANOVA W������n� 
����� !

 ) #�#����� W�����'#730/0  =P  #�#����� W
���- !(  

)230/0  =P) #�#�� 
��( M�� � (450/0  =P  ���� (

.#�Q� W��7&� 	��% �#  

�)5�� �#      W
�� � W
�- !W���'# !|��� V�# �

#�� �&'�� :,�� 	��% �# �, �# #�#�� .  

  
 ����1�	� � 
� �
��� . ������ ���� ���� �� �� �����  �! �  

����  

�����  

A B  �����P 

*� *+,��+�  2/11 ± 9/35  3/10 ± 1/33  300/0 

./0  

(����) ���34  

�!�  )6/17 (6  )6/20 (7  
760/0 

�5  )4/82 (28  )4/79 (27  

�!,+� 6��  

(����) ���34  

*���  )2/41 (14  )9/55 (19  
230/0 


�7� 8�  )8/58 (20  )1/44 (15  
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 ����2#�$
� ����� %&�'!& � 
��!��� . ���� �� �� ����� ��( � )*+ �� ����� ,�-  

�����  �	��  �	��   ����A  ����B  �����P 

��9!� �7� 8  

���!� :;�9 ���34  

����� <=>  44/3 ± 88/6  06/5 ± 71/6  870/0 

����� �3?  80/1 ± 91/2  91/2 ± 56/3  550/0 

 ���@�P 001/0 < 001/0 < 730/0 

���!� :�
  

����� <=>  47/1 ± 29/7  04/1 ± 79/7  110/0 

����� �3?  41/1 ± 38/4  35/1 ± 59/4  540/0 

 ���@�P 001/0 < 001/0 < 230/0 

� ���5 ��A���!  

����� <=>  80/6 ± 32/6  70/4 ± 52/6  720/0 

����� �3?  20/1 ± 59/3  30/2 ± 80/2  450/0 

 ���@�P 001/0 < 001/0 < 560/0 

��9!� "7� 8  

���!� :;�9 ���34  

����� <=>  92/2 ± 41/4  21/2 ± 41/5  120/0 

����� �3?  98/1 ± 65/2  78/1 ± 62/2  950/0 

 ���@�P 001/0 < 001/0 < 350/0 

���!� :�
  

����� <=>  71/1 ± 50/5  18/1 ± 47/6  008/0 

����� �3?  83/1 ± 41/3  50/1 ± 26/3  720/0 

 ���@�P 016/0 001/0 < 230/0 

���!� ���5 ��A  

����� <=>  50/3 ± 60/4  30/4 ± 20/4  720/0 

����� �3?  70/1 ± 80/2  10/1 ± 90/1  450/0 

 ���@�P 001/0 < 006/0 110/0 

��9!� 7� 6����  

���!� :;�9 ���34  

����� <=>  41/3 ± 65/5  94/3 ± 01/6  560/0 

����� �3?  98/1 ± 28/3  45/2 ± 06/3  570/0 

 ���@�P 001/0 < 001/0 < 880/0 

���!� :�
  

����� <=>  74/1 ± 47/6  31/1 ± 09/7  021/0 

����� �3?  60/1 ± 60/4  50/1 ± 60/4  910/0 

 ���@�P 001/0 < 001/0 < 190/0 

���!� ���5 ��A  

����� <=>  30/3 ± 41/5  20/3 ± 32/5  240/0 

����� �3?  30/3 ± 26/3  90/1 ± 94/2  330/0 

 ���@�P 001/0 < 001/0 < 870/0 

  

 �# ��� #�#�� W
� M�� � #�#�� WP+5 #�
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 ���)5�� 
�����#  	
����� ���'���# 	����% �# !V�# �  �

 $���� ��� �� !��&��+�   #��� �&�1�� ���#   
��� �# ���� !

$��� 	��% �# lP&E� !
���# #�Q� ��# .  
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���( M��� �

$��� lP&E� !��F�H� #��� 	��% �# �# .�-�
� ���#  

 �����$ n�����W�� �� �%}$ ���,�   �# ���, �# #�#���

!�)5�� �# 	��% �# �#��'� 	
��� � 
��=  � W���fF��

&��+��!�   �+5 W
�� � W
- !W��'# �� #�# 
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#�#�� �#  ��, �#  	���%  
���=  W����fF�� �  &���+��� 

:,�� ���$ ��# �&-�#  ����!  ���� �#  W���'#  ��)+5 � 

M�� 
��(  !#�#���  W���7�  ����$ ��#�  ���� �#  	���% 

#�0� �-�
� .W
- #�#�� �# SQU 
���# �# �#��'� 


�%
��� &��+��!�  ���  ����  ����$ ��#� �� �&�1  #���! �# 

F�5$ �� 
�� !
���# W��7� �# 	��% ���$ ��# #�Q�.  

 
����(<Repeated measures ANOVA  ����� 

$��� W��7�      W�����n� ��d� (� 	���% �# ���� �� ���#

.#�
� 
�1� #�#�� W
� � W
- !W��'#  

 �?4� l�c� W��'# �������  S�QU (�  �# 
����#

	
��� �'���# 	��% �#  �  !��&���+� � W���fF�� =�
�

  X����� ��31/7 ± 15/9  �21/6 ± 93/9   ����  � #���

$����� lP&��E�   
��1� 	
,���1� 	����% �# ����� ���#  

)500/0  =P .(
�� (�    �?�4� l��c� W��'# !
���#

 X���� �� !	��% �# �#34/4 ± 82/3  �34/3 ± 95/2 

$��� lP&E� � #�� ���     	
,��1� 	���% �# ���� ���#

) 
1�220/0  =P     �# 8��+[� �# ���� ���~ S���U .(

     =�
�� 	���% �# =�, �?�4� l�c� W��'# !�)5��

  $���� ���� �� !��&��+� 	��% �# =, � W���fF��  ���#

) #�� 	#�� �
�9 :,��001/0 < P.(  
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 �Q4� 
���# 
�� �# �?4� l�c� W����n� #�# 
�1�

  ����% �# �# S��QU ���� $����� W����7� !	   #��
��� ��#  

)950/0  =P S?- �# .(1   �# �?�4� l��c� j�(�� !

.��� 	
�< 
���# 
�� � SQU  

 M�
0 �#3   ��?��� �# ������ l��T�� � ������� !

MIDAS  �6-HIT   	���% �# �# 
���# 
�� � SQU �#

 ��)5�� �# !M�
0 ��� ]Q� .��� 	
�<   !|��� M�� �

 ��?��MIDAS  �6-HIT 
���# 
�� �#   ��� �Q�4� !

$��� ��� �� 	��% �# �, �# SQU   �#��� �
�9 :,�� ��#

$��� lP&E� ��� .
1� 	
,�1� 	��% �# �# ���#  

  

 
 )./1 .�0
�1�  , �	�&� ��!����  2�325  �75 �3��  %�6�

���� �� �� ����� ��( � )*+ �� 
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�����# W
�� $�� �#
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���)5�� �# ��?���� !|���� V�# � MIDAS  
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   $���� ���� ��� 
���#     :,��� 	���% �# ��, �# ���#
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 ��� !
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,�1� 	��% �# 
�� (�<
   �# ��?��� ���� !

$��� ��� �� ��&��+� 	��%  ��-�# ��&1�� :,�� ��# !
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 ��?�� W����n�MIDAS #�Q� W��7&� 	��% �# �#.  

����n� $���� ��?�� WMIDAS  ��)5�� �# �#  �

       
����# 
��� �# !��?��� ���� ��� #�# 
��1� ��� |��

  $���� ���� �� !SQU �� �Q4�     ���� !��-�# :,��� ��#

$��� lP&E� �-�
� #�0� 	��% �# ��� ���#.  

��  
��(< X45Repeated measures ANOVA! 

 ���)5�� �# 8���+[� �# �����0� �  !|������E� lP&
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���(< X�45Fisher's exact!  ������'$  (���� 
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���# �� 
��= W���fF�� � ��+��� ���U 
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 ����3 ��.�& ����� %&�'!& � 
��!��� .MIDAS  �6-HIT ���� �� �� ����� ��( � )*+ ��  

�����   �����  �	��   ����A  ����B ����� P  

��9!� �7� 8  

MIDAS  

����� <=>  00/16 ± 67/28  34/16 ± 56/25  430/0 

����� �3?  90/9 ± 69/14  40/11 ± 11/11  180/0 

 ���@�P 001/0 < 001/0 < 750/0 

6-HIT 

����� <=>  70/10 ± 18/58  60/8 ± 12/60  410/0 

����� �3?  04/10 ± 68/45  90/6 ± 06/45  770/0 

 ���@�P 001/0 < 001/0 < 230/0 

��9!� "7� 8  

MIDAS  

����� <=>  40/9 ± 59/13  90/9 ± 00/19  170/0 

 �3?�����  30/8 ± 90/4  30/9 ± 47/10  013/0 

 ���@�P 001/0 <  003/0 050/0 

6-HIT 

����� <=>  60/12 ± 24/43  58/9 ± 35/48  060/0 

����� �3?  30/9 ± 44/38  25/8 ± 41/37  630/0 

 ���@�P 001/0 < 039/0 340/0 

��9!� 7� 6����  

MIDAS  

����� <=>  80/8 ± 60/22  80/17 ± 20/23  880/0 

����� �3?  40/5 ± 20/10  60/9 ± 39/11  610/0 

 ���@�P 001/0 < 001/0 < 800/0 

6-HIT  
����� <=>  82/12 ± 29/51  82/8 ± 76/54  070/0 

����� �3?  91/8 ± 59/42  82/6 ± 76/41  550/0  
 ���@�P 001/0 < 001/0 < 360/0 

MIDAS: Migraine disability assessment score; HIT: Headache impact test 
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Abstract 
Background: Considering high prevalence of treatment failure in migraine and resistance to common 
drugs and their side effects, trying to find new treatments in chronic and relapsing migraine is 
important. The aim of this study was comparing the effect on memantine and sodium valpruate in 
treatment of chronic and episodic migraine headaches.  

Methods: In a cross-over clinical trial study, 70 patients with chronic or relapsing migraine were 
selected and randomly divided in two equal groups. The groups were treated using memantine or 
sodim valruate for 3 months and after 4 weeks of wash-out, the method of treatment was replaced and 
continued for 3 months. The number of headache attacks, pain intensity, analgesia consumption and 
duration of headache were compared between the two groups. 

Findings: Time, intensity and duration of headaches were decreased in both groups significantly; but 
the number of attacks and duration of headache was not significantly different. The decrease of 
headache intensity in the memantine groups was significantly higher than the sodium valpruate groups 
(P = 0.021). 

Conclusion: Both memantine and sodium valpruate had positive effects for prevention of relapsing 
migraine attack, headache intensity and duration of headache; but the side effects of memantine in lower 
and it is a better selection for prevention of migraine headache. 
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PRP: Platelet-rich plasma; FxCR: Fractional carbon dioxide laser resurfacing 
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Abstract 
A safe and effective rejuvenation method with few side effects is one of the main purposes of most of 
the aesthetic procedures. As wound healing process is similar to rejuvenation mechanisms, diverse 
methods such as ablative and non-ablative laser have been applied to meet this target. A recent method 
that has remarkably taken experts' and technicians’ attention is platelet-rich plasma (PRP) injection. 
This article reviews molecular mechanisms of aging and rejuvenation. It also evaluates clinical 
documents regarding the effects of platelet-rich plasma in rejuvenation beside its possible side effects. 
Because of high concentration of growth factors in platelet-rich plasma, it potentially can accelerate 
wound healing. However, there is a concern about the relation between the high level of growth 
factors and induction of signaling cascades of tumors. Long-term platelet-rich plasma outcomes need 
to be more investigated in cohort studies. 
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