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 ��2 .

.45 
� 65� ��+�,�- ����� !�78
 6��,�-�9:� A ;�*�
���� .
 &2�� .<&  
� 65� !�����
 .���� ���� � =�#%- � .��5
�� >�) 	�-�, 	&2 �� 
� 65� 

6��,�- �� ?$��� .*��� .-�5��,��@ ���.  

��� :�� �� �&$�� .���- >�) 	�-�, 	&2 � 6��,�- )38PE (�� 	��1$�� 
� �� �(5��@ ����� 	�D5�E F�� .(59*G HindIII � NdeI 
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57-pUC ���J 65� �K ��L4- &2 .&�� 
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 ���� �� 

0�#� ��  "#$%
 E. coli ���1$
 ]��� �� �*�: �� �, ��9�
 ���� �G �� )3DE(21BL �$^�� ��� .
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� ���� 0��A�� +� �������� ��� 3!  $���,

 &������ $�,'����� ;����+������   ������!�� $���3 �� $

&���� $�,'���)  $613-609�7��� &� ( REDLK   X���

�+��; �	� 7��� �!� KDEL �V��	U� �'( .C��  

    �������� &��� '��( ���� .���@� &��97�:� ����� +�

KDEL38PE  +� � 6�
 +��Y �! �*���(�(� $� ��! +�

 +� ��b26- pET  +������# CO�7T    .���! 
���J�*#

��         8+��S &�! R�������  ��"����# ���� .���! .���(

&*��� &! � ��! $��! .��*=��  � ���6� �6��
������� $

'���
 >�*?� 0=��.  

  

��� 	
  

������� 	�
��
 ����  

  R������� +� �� 
�38PE -VEGF -57pUC    .����1 &�!

 X���� C3V �U7�PCR )Polymerase chain reaction( 

 `���� .'���
 ���P ��PCR   $��,�J���# 
� ���P �� �!
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 C����m*iµg/ml 25   +� � '�������
 &6�����Q�600OD   

)Optical density  +�nm 600  
� �� J� (5/0   ��!IPTG 

)thiogalactopyranoside -1 -D -Isopropyl β �����! (

 ���3� Cm*imM 3/0 ��
 �I7� &��/�( � '�  +�Cº 37   ��!

 +��rpm 120    C�*# <f�� .'( &!�=��ml 1  &���J�)  $

C@� X�J� 
� (�I7� '9!   &���J� ;&����� +� .'( &�3� �,   $��,

    )� $�+ �����! �����I7� '����9! � 0����/YSDS-PAGE   

)Sodium dodecyl sulfate- polyacrylamide gel 

electrophoresis (12  'S+�
+�6�� =7�   .'(  

�� ����� ����� �	  ���� ��!�"�
 ���� �������  

 .��! )�*O��� �� )�*O� >�?@� $��!38PE  C�*# ;

 
� 0S�]ml 1 &��/( C@�  +� $� ��! $µl 100  �6�!

PBS )Phosphate buffered saline  &=����� � 0] (

  8'��� &��! <f��� .'�����
5  +� &��I�Y�rpm 12000 

    '����
 �'�V d�, 
� .� C*# � o�� .'( ���P�� ���

   
� '��9! .'��( K���*?� p������7 �6���! ���!�5  &��I�Y�

&��J� ���J, &! .'��(�V   &���J� � ��I7� 0/Y $   '�9! $

 )� $�+ ;�I7�SDS-PAGE 12 .'���
 )�J1� 'S+�  

������ ���� �#��$�% &% �'(���� )*+  

 �' !�3  C*#ml 1 &��/( C@� 
� � ��! $ � '( &�3� $

 ������! +������! ��lµ 500 ) �6������!mM 10 Tris-Cl ;  

mM 4 EDTA  ��Ethylenediaminetetraacetic acid; 

5  =pH    +� ����3� C�*# .'�( ���� �@ �( (lµ 300 

) �6�������!mM 10 Tris-Cl ;mM 30 NaCl ;mM 4 

EDTA ;5  =pH    � &=������ <f��� � '��( 0��] (

C*# <f� .'���
 ���P�� ���  +� 0S�] $�,lµ 300 

 $����] �6���!100-Triton X  C��m*i ���!3  '��S+�  

)3  'S+�100-Triton X ;mM 4 EDTA ;mM 10 

Tris-Cl   8'�� &�! � '( .�����f��� (20   +� &�I�Y�

    +� ���P�� ����� 
� '��9! .'��( K���*?� r����� $�����  

rpm 12000  8'� &!20   & �(���! ���+ o�� ;&I�Y�

  C�*# <f�� .'(     +� �'���� �Y��! $��,lµ 300   �6��!

�+�� $�������] )M 2 Urea ;mM 30 NaCl ;mM 4 

EDTA ;mM 10 Tris-Cl   8'��� &��! � '��( 0��] (  

20   .'����
 ���P�� ��� � K�*?� r��� $��� +� &I�Y�

 C���*# ;&������� +�   +� �+����!�� ����,lµ 1000  �6����!  

)mM 10 Tris-Cl  �mM 4 EDTA � 0���������] (

 X�J� <f� .'( & (���! ���+ o�� � '( ���P�� ���

�J�&����  )� $�+ ����! ����,SDS-PAGE 12  '���S+�  

.'���
 )�J1�  

���� �#��$�% ,��-�  

&*]�� +� �'( ���� �@ �( $��! .��*=��   +� ;0�/Y $

) p��'��������! �6������!M 8 Urea ;mM 500 NaCl ;  

mM 50 Tris-Cl ;mM 5 Imidazole ;mM 5 ME -2; 

2/7  =pH 8'� &! � 0] (3-2  r��� $��� +� C1��

   8'��� &��! <f��� .'��( K���*?�20  +�� +� &��I�Y�  

rpm 12000    &�! ����+ )�*O� <f� .'( ���P�� ���
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) 0=�� .� � $�+Qiagen����� 0/Y 
� (    �'�( $
���

  $���,�6�! ���! .� ��� .'��( ���� +���/1 .� 
� � 0��I ��

 $�@ �(1 )M 4 Urea ;mM 500 NaCl ;mM 50 

Tris-Cl ;mM 10 Imidazole ;100-X Triton 1 

 ;'��S+�mM 5 ME-2 ;2/7  =pH $���@ �( � (2 

)M 2 Urea ;mM 500 NaCl ;mM 50 Tris-Cl ;

mM 15 Imidazole ; ;mM 5 ME-2 ;2/7  =pH (

 $��������@ �(  �3 )M 2 Urea ;mM 500 NaCl ;  

mM 50 Tris-Cl ;mM 20 Imidazole ;mM 5 

ME-2 ;2/7  =pH  &*���� &�! � '( ���� �@ �( (  $

 �6�!Elution   

)M 5/0 Urea ;mM 500 NaCl ;mM 50 Tris-

Cl ;mM 500 Imidazole ;mM 5 ME-2 ;  

2/7  =pH( .'���
 >�*?�  

 ����&�%In vitro   

`���
� &*JV 
�     8��/���� ��a� �!���
+� $��! &� ���,

)�*� $�+ �!   ��� +���Y ���P �� �+�� �,   ;����
h�+ 

MTT )-5;2-)yl-2-Dimethylthiazol-5;4(-3(   

)bromide diphenyltetrazolium  ���   ����� +� .'�(�!

    ;)�*�� &�! ��m� �+�� R���� .��	6� 
� '9! ;`���
�

�� �'���� �7�*� C@� 8��] .�	��  ���(.   ����!���!

 �!����
+� $����! `�����
� ����� 
� 	���� &��97�:� ����� +�

 '�����( ���P ������� �����������. ;h�+ �������� +�   

8000  )�*��������)USA /293-021SBT (KDR � 

10000  )�*�� )1730-CRL.ATCC No (HUVEC 

&! 0A�� �,�s �, &6�Q� '���
 � �! e�O�  C�@�  &�! 

 d���]lµ 200 �'�����+ '��( . 
� '��9!24  C1����

 +���!�=�� +� .����!�=��Cº 37  $�+��2CO ������ ;

  C���m*i +� �'���( >����*?�   
� 8�����P � $����,  

nM 10000-01/0 ���,�s &��! +� .'�����
 &6���Q� ���, 

� ;&����C�*#��=� 96 &��A �$    +����!�=�� &�!  � 0�I ��

 
� '����9!72  ;C1������lµ 30  )�����*O� 
�MTT   

)mg/ml 5�,�s 
� �� �, &! (     � '����
 &6��Q� ��,

  8'�� &!4      +� .'�( ���� +���Y +����!�=�� +� C1���

&*]��       +�'�I� � '����
 �7��A ����+ )��*O� ;'9! $  

lµ 100  )���*O� 
�DMSO )Dimethyl sulfoxide (

�,�s 
� �� �, &!       0�] 
� '�9! .'����
 &6��Q� ��,

)� ���� .���       t\�V ;�'�( 0�=�@� .�
���+�6 $��,

 c�� )�M +� &��J�nm 570 '( �'���A.  

  

���
	 	
  

�&�� ����  �38PE-b26pET 

PCR  .�38PE    ���P ��� ��! .� $��] +� �� $�+ �!

.�J, � C6�
 X���� �m� �+�� $�,�J���# 
�    &�� +��M

     ��'�] +� �7��DO� ;C��� �'�( >?@� 0=( +�

1100  0=() C�� �'( ��b=� $
�! CPV1.(  

  

 
 6$ 1.  ��'�� &"��9: �# &��;"��$(%PCR   

)Polymerase chain reaction ( �#38E .  

 ����1 :=��>� �Kb 1  ��� Fermentas /  

 ����2 ��'�� 	��� :PCR  

  

 )�DO�PCR  .�38PE d�	�� �! �'( dk,   $��,

 ����! +� �� 0A�� &! K�!��b26-pET  '����
 .�*� 

١          ٢ 

١�٠٠ 

١٠٠٠ 
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)�*� 0A�� &! �  $�,10TOP    ��! .'����
 X+�P�����

 ���*� ;�'( �]��M $�,�J���# 
� ���P ��    C�/b� $��,

 0=() '�'( t�? ��2.(  

  

  
 6$ 2 ��'�� &��;"��$(% �# .PCR �?��  &% 6@�+ ��A

 �# �"�+ ������� ����" ��������B��%��38PE   

 ����1 :=��>� �Kb 1  ��� Fermentas /  

���� 6-2 ��'�� :PCR �?�� ��������B��%�� &% 6@�+ ��A  

  

��*� 
�   ���V� � '( c��? �� '�J�j# C/b� $�,

 .�38PE  &*���� &!     ��! ��J�	�� d�k, $HindIII  �

NdeI '��l�  0=() '���
3.(  

  

 
 6$ 3 ���� :������� ����" �
�C�: DEA .1 :=��>� �Kb 1 

 ��� Fermentas ���� /2 D�C�: �� �	  ��%� F�� ��'�� :

HindIII  "NdeI��
A . �� �	A�>� G� ��H �"	+ 	��� ��    

bp 1100 ��% �	  J��� ����" &% �
�C�: DEA &% 	K�  

 ��!�"�
 ����38PE 

 R��������� +���� ��38PE-b26-pET  0���A�� &���!

)�*� ) $�,3DE(21BL    .� .���! .�	��� � X+�P�����

 0=() '( �!��
+�4.(  

  

  
 6$ 4.  ������� ��!�"�
 ����38PE  ���C�� ��)3DE(21L .

 ����1 :=��>� ���� /��!�"�
 �2G��
� : �  /�M(% 6NO  

 ����3G��
� : � ��
A .�M(% 	K� ��% ,->� 6$  �� G� ��H/ 

G��P�� 	��� G��
� �� �% � �� �	�� �M(% 	K� ��   

  

      �6��! +� �'��� C��� &�! $���! .��*=�� ;&���� +�

�+��  $M 8     .� ��� 
� ���P ���� ���! � '�����
 0��]

 '���
 >�*?� 0=�� �6��
������� 0=()5(.  

  

  
 6$ 5 ������� ��!�"�
 ,��-� .38PE  ���� &% ���B��% ��

 ���� :6$�� �@�'��% �;%�9����"��1 :=��>� ���� /��!�"�
 �2 :

G��
� � Flow through���� /  ��A3 /4 " 5G��
� : �  /�>�� 

 ����6G��
� : � ��
A .,��-� �� �	A�>� G� ��H �� / 	��� 

KDa 38 G��
� �� �  J��� ���� &% ,��-���% �	   

  1       2     3 

�   �   �   ١   ٢   ٣ 

١�٠٠ 

١٠٠٠٠ 

��kD 

��kD 

٣�kD 

٢�kD 

2           1 

��kD 

٣�kD 

٢�kD 

١٨kD 

�    �     �    ١     ٢   ٣ 

 

١�٠٠ 

١٠٠٠ 
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 ��!�"�
 ����&�%38PE  

Cm*i     ��"����# 
� �����P � $��,38PE   �� $�+ ��!

��+  �7�*� $HUVEC  �KDR293   &�� '( ���� �a�

  �+���� �� ���, +�50IC    
� ��u���! �'���� C���� &��!  

nM 1000  0=() ��!6(.  

  

���  

   ������� �6��
�7� ����� 8�97�:�PE    &�� ��� .��@�

      �'�( 0�=�@� $+� A��� ������ &�� 
� ������ ���

) C��1 ������ 
� �� �, &� (     �����P � ���=*J1 ��,

) '���+��2 ������� .(Ia  &������ $�,'�����)  $252-1 (

 &*���� &! ������ &� C�� )�*� &! �7�D�� �����  $

�'�����
 &��! .�  $2α   v:��� +� &��� ��7�!�*
�������

)�*� 
� $+���! � �9�/M $�,    ;�+�� ���V� ���M���

 ���� 0��D �   ������� .����(II  &������ $�,'�����)  $  

364-253�� �7�I �� ����� (    )��I �� �������� &� '(�!

   &������ $�,'�����) �������� �*������!�� $���3 ��  $

613-280) �+�� �+ )�
� �� 0A�� &! (2.(  

 �����III   &����� $�,'����)  $613-396  ������ (

ADP )Adenosine diphosphate ( �'����� &��*�
�/�+

��  �! &� '(�!ADP  .��� &*�
�/�+2-EF  +�3� w1�!

    ��� �7�*�� x��� ;C���3� +� � ��"���# 	 ��   .���(

 �����Ib   ��� � & �(�'� �S�A ��=*J1    .�'�! '�����

  [\�] ;'(�! & (�� ������ C�7�96 +� $��al� &� ���

) '���
2.(  

     +� A��� K��/�+� �+��� +� �'�( X����� 8�97�:�- 

��=*J1   �������PE    X��6 ������ w�1�!    ������ $��,

�'( �� ������ 
� $�    CA��� $���! �
���� &� ���


��������J�� �� ���P �� �,  .��(38PE �� ���s X�6 

����� �'( �� ������ 
� $�   ������ .� +� &� '(�!Ia 

&������ $�,'�����)  $252-1 ������� 
� � J���Y � (Ib 

)380-365     &��� ����V .� 
� .C��� �'����
 [\�] (

 �����Ia       )��=7�� ;C��� �'�( [\�] ������� +�

�J� .��( 0D � )�*� &! '����  

  

  
 6$ 6. �R�S �(��� ��
� �T%  ��!�"�
 &% U"�B�� ��A38PE ��� "� �"� ��  �(��� �HUVEC  "KDR293  F"� G�  

MTT assay )bromide diphenyltetrazolium-5/2 -)yl -2 -Dimethylthiazol-5/4( -3(  

0
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 �
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 +�KDEL38PE &���� $�,'���   ����3 �� $38PE 

)613-609&���� $�,'��� �! �*����!�� $�3 �� +� (  $

KDEL       )��I �� w�1�! ���� &�� C��� �'( ��	U��V

.��� ��������J�� ��    ���+��� � )�
� ��� 0A�� &! �,

.� � 3!  ��� �,  ) ����
4 &�97�:� +� .(    .���! ;��Q�] $

 ������KDEL38PE  +� �� 
� ���P �� �!b26-pET 

   ��"����# ���� .'( &��3!  +�� �� ���� +�    8+��S &�!

��! .��*=�� &� '���
 .��! $��! .��*=��$    
� '�9! ��,

&*��� &! �@ �(     0�=�� ��S�D A� �6��
�������� $

  +� ������� � �������� �� ���ZJ, .'�'( >�*?�

)�*�  $�,HUVEC  �KDR293    `����
� ��!MTT 

    &�� ��� .��@� y��� � .C6�
 +��Y �!��
+� �+��38PE 

Cm*i +�     
� ��u��! +����! $��,nM 1000  ���   '�����

)�*� ��� $��! � .'(�! �J� �,�7�] + X�6 +� &�   $�,

  �� �� � �,'���U�7 �! �'( '�J6',  $���!    T�* ?� $��,

�� Cm*i +� '����   )�*�� $���! � J� +���! $�,   $��,

     [j �A� ���� ���V� .'�(�! & (�� �J� �a� ���M��

   &�
�z��� 0=�( � ���3�� &! ������ 0=( +� Cm*i

�� .�@� �� &� ',�      .����1 &�! �+ ������� ���� .���

�� $�'�'�����������J�� '�7�� C3V �/��  &�*1 �! �,

)�*� .��J� ���P �� ���M�� $�,  

&���I� Cm*i $  &97�:� ��� +� �'�� C�� &! $�,

 ��! 0=��(  0����1 &��! 0�D �  '�(+ )��*��'����  ���Y��1

)VEGF  ��Vascular endothelial growth factor(; 

8��P� `�! 
� 100 $�!��! �+  .��@� ��� .   ��a� 8���P�

�� �+ �'( �',�@�     C�J�� C��S�A � �(�'� &! .���

    )�*�� &��*1 ��! ������� ��� �S�D A�    �+��� $��,

��J� T�S�� &97�:�.  

��������J�� $�+ �! �P* ?� 8�97�:�   ��U�� $�,

�� ��"���# ��� &� C�� ���� .�@� 	��    0����� # '�����

       &�! {'�(�! & �(�� �����+� [�'�,� $� ���+ +� �!�A

&��
 $�       ���������J�� ��'��s ;��Q�] )��] +� &��

 $��]PE ����
�+�� +�   0�]��� +� ���7��! $�, III-I 

) '�+�� +��Y10-6��������J�� ��� ��� X�J� & /7� .(  �,

�� �I7� �+ �Y��1 C@� X+'��      X+'��� ���� &�� '����

��������J�� ���+��    ��� +���Y ��al�� CO� �+ �,   '�,�

)12-11.(  

 �� .��@� 8�97�:� �k9!��      �7���� ���V� &�� '���

Y)D(X  C���� �a|��� �'���'# ����� 
����! +� ��������  

)14-13     ������� ���� +� �+��� ���� +� &� &s .� .(

�� �'��      �7���� &�� ���V� ;���(Y)D(X   �� 0���(

 �7���GDL  �7��� �� �GDV �� .� +� ) '(�!15 .(

.������� ����� ;&���
 ��� +� $'9! X�
 ����!��!   $��,

 �7���� ��� +� T* ?�      �� ] � `,��� C�3V +� ��,

   ̀ ��# 
� ���P ��� ��! �Y��1 C@� X+'�� [\]   ����!

C�7�96-   8+��S &! +� A��In silico    ��� ������ �

�� ���a|� � ��'�J���� ������ '(�!.  

  

������� � ����  

:� �����C����J] ���! &��97� �+��� �7���� $���,  h
����� $

.���#) &���     `�?! +� (��DD?� $��� �� ����@��� $

C�� �'( X���� .���� +� ��# � � ��� �7�=7�� �=(	#. 
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Abstract 
Background: Nowadays, in many studies related to the treatment of various cancers, toxic 
compounds are targeted against cancer cells. One of the most effective compounds is Pseudomonas 
exotoxin A. The purpose of this study was to investigate the expression, purification, and in-vitro 
evaluation of a short form of the toxin in a prokaryotic expression system.  

Methods: The short form of the toxin (PE38) was amplified via polymerase chain reaction (PCR) 
using primers containing HindIII and NdeI restriction enzyme sites from pUC57-PE38. The 
polymerase chain reaction product was digested and subcloned in the pET-26b expression vector. The 
expression vector was separately transformed into the BL21(DE3), BL21(DE3) plys S and Rosetta 
Escherichia coli strains. Recombinant bacteria were cultured and induced and the resulted PE38 
protein purified using metal affinity column chromatography. The toxicity effect of PE38 protein was 
assessed on HUVEC and 293KDR eukaryotic cells. 

Findings: The gene was successfully cloned into the expression vector and the accuracy of construct 
was confirmed via restriction map analysis and sequencing. The expression was found more in 
BL21(DE3) than the other strains. The toxicity effect was observed at the same level for both HUVEC 
and 293KDR cells. 

Conclusion: The lethal dose of truncated toxin is more than the previous study (1000-fold), where the 
targeted vascular endothelial growth factor (VEGF121) was fused to the truncated toxin. 
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 �O��	  .21 )version 21, SPSS Inc., Chicago, IL( 

L&�� ��  +
��?, ?� .&�4   .��62
χ  �t   3����	,  ���&4.  ��

,3�	 �h�)
' 3���	  ?�N>�% �6 .3#&�.2 ��  ) �

&"��� �	��h��L�  %  ��� $U������	  .���050/0 < P 

�� &m	 . % ��"&4  ��:�2+ ��9=K� (&" ��
� ��

&�� � ��u +��	 &#+, �  �6 ����&"� �6 .X:M  .��,

��9=K (&4�  � �3	 �g1�&RC6 +�
hi� v< . 	���? 

 ��u &#� 
���i� �# �� ��&� ���:'� P*� 
�

g1��62 �
) @���	 �9  .Helsinki  ��# �
��� �� ��

 �
> 	��� ��&5.  
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-# ��M 
��M�&� P# �� �'
 �1
0�200   �
�� &h	

  �����?, P��:0' � 9 �-9 �� �#  �6�    ��� �� ��' 
��� 2  

165  &��h	 �����  �35  . 	 ��% p����> ������U� ?� &��h	  

58 ) &h	15/35     . !��%�� /
'���
	�, F���
1 ( )��

@� ���M 1   @� ���M 2�����"�&4
�� (�����)
W>2 

    @� ��M � ����:���%
�� .���6&�w��3  (�����)
W>

F����
1  /
'����
	�, .���6  ��&��"�  �� ������U� ��
���  

�� +�C	 . 6�  


��
�	� �� ������ �� =�H� ��&"� ?�2  �� �'20  &h	

)10/12  )�� ( 5�"     �� ��' � �
�	�, F���
123   &�h	

)00/14  )�� ( .���� �
	�, F��
1. 	�
�  ��  ���3�'

L��� P�-i' �  +
�?, �� �62
χ �� �
	�, 
��    ��� �������

�� �
M� d�H'�� 
��
�	�  ��%)007/0  =P.(  ?�  ��&�"�

      �� ��' 
��
��	� ��� ������� ��� =�H�9  ) &�h	50/15 

 )�� +� � (AAP   �� ��' �14  ) &�h	50/8   �)��( 

.���� AAP  +
���?, y�����	 . ��	�
� 2
χ2  
����AAP � 


��
�	� �� ������2  d�H'�� ��� +�C	)004/0 = P.(  

  

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

�����  (����) �����  

'()  �#�  )80/38 (64  

�.  )20/61 (101  

/�  81 -50 ���  )40/96 (159  

95 -82 ���  )60/3 (6  

2�3#� �4�5  ����  )70/63 (105  

����
  )30/36 (60  

7�8 �!9 ��	:  ����  )80/41 (69  

����
  )20/58 (96  

BMI  ≤ 30  )90/27( 46  

> 30  )10/72 (119  

;<=!8��� $��(�  ;<=!8��� $��(� 2���� ��#:�  )00/43 (71  

;<=!8��� $��(� �>�8 ��#:�  )00/57 (94  

BMI:  Body mass index 
  

 ����2��	
�� 
��� 
���� ��
������  !
"��#$� .  

�����  (����) �����  

����
 �!9 �(4  7�8  )40/19 (32  

�?<@A  )60/80 (133  

2#B �"#<C<�D  7�8  )50/48 (80  

�?<@A  )50/51 (85  

HDL  /<"��  )70/38 (64  

�?<@A  )30/61 (101  

/<=!C
� 
8 E�>�F� $��(�  G�@�  )10/26 (43  

G�@� #<H  )90/73 (122  

HDL: High-density lipoprotein 
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 ����3&�	�' �
����� . ��	
�� 
��� 
���� �
 (�)
��*
+ !
"  

�����  (����) �����  

I!B��!
�J K<=!�  
����  )15/35 (58  

����
  )85/64 (107  

I!B��!
�J K<=!� LM�  

$!�3�  )58/27 (16  

�<N!�O<�  )48/34 (20  

�.�
  )96/18 (11  

�P#Q  )38/41 (24  

�Q��  )51/15 (9  

$!��  )34/10 (6  

I!B��!
�J K<=!� ���?B  
≥ 2  )13/74 (43  

< 2  )87/25 (15  

I!B��!
�J K<=!�  
HGD  )86/75 (44  

LGD )14/24 (14  

�.��
� ) I!B��!
�J K<=!� 2cm(  
> 1  )13/74 (43  

≤ 1  )87/25 (15  

I!�"> �8 I!B��!
�J K<=!�  )17/5 (3  

I!�"> �>�8 I!B��!
�J K<=!�  )83/94 (55  

 �8 I!B��!
�J K<=!�AAP )94/37 (22  

 �>�8 I!B��!
�J K<=!�AAP )06/42 (36  

HGD: High-grade dysplasia; LGD: Low-grade dysplasia  

  

 
����� ?�101  �������U� ��
���� +? &���h	70  &���h	  

)40/42  ����)��(  +� ����� �
����	�, �31  &����h	  

)80/18  )��( .���� �
	�,  �  	�
�  
��� ?�64   &�h	

����U� ��
� �&�2 37 ) &h	40/22  )��(  +� � �
	�,

 �27 ) &h	40/16  )��(  .���� �
�	�, �
�  �	  y����	 .

 +
�?,2
χ  
���
	�,     d��H'�� ����!M ���   �� �	 +��C	

)132/0 = P.(  

 
����� ?�101  �������U� ��
���� +? &���h	16  &���h	  

)70/9  )��(  +� �AAP  �15  ) &�h	10/9   �)��( 

.���� AAP  . 	�
� 
�� ?�64   �����U� ��
�� �&� &h	2 

20 ) &���h	12/12  ���)��(  +� ����AAP  �7  &���h	  

)28/4   �)��( .���� AAP 
� ��	�.   +
���?, y����	2
χ 

 
��AAP  d�H'�� ���!M �� �� 	 +�C	)132/0 = P .(  

101  ��&���"� &���h	81 -50 ������� .  �������U� ��
����  

)20/61   � �
�����	�, +� ������ ( �����)��58  &�����h	  

)20/35 ���� ( )��.  �
	�,
� �����U� ��
� ��&"� . 	� . 

95 -82  ����6  &h	)60/3   �)�� (   �	�
��  �6�z   �� �#

�
1�F , . !�%� 	 �
	�+
�?, 2
χ ��+� ?�&� �
	�, � K ��I 

!���� 23 ± 73 @���� d���H'�� ) ��� +���C	591/0  =P .(  

22  �� &h	
� 81 -50 ) @��30/13  )��  +� �� (AAP 

 �36 ) &h	82/21  )������ (. AAP  	�
� 6 ��z �� 

 ��&"� ?�95 -82 ���� �
1�F , . !�%� 	 �
	�+
�?, 2
χ   
���

AAP �� K�I !�� 23 ± 73  K��H'�� @���    �� �	 +��C	

)937/0  =P.(  

 +��� ?��� ��&"�  !5 <�� .��%�	 +
>2  �� �'16  &h	

)70/9  ���)��(  �� ����' � �
���	�, +� ����16  &���h	  
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)70/9  ��)��( .����  �
��	�, ��	�
�.  +
���?,2
χ  
����

�� �
	�,   �!5      d��H'�� <��� .���%�	 +
�>   �� �	 +��C	

)005/0 = P.( ��&"� �� .����  !5   <��� .���%�	 +
>2 

 �� ���'10 ) &��h	06/6  ��)�� +� ��� (AAP  �� ���' �  

6 ) &h	64/3  )��(  .����AAP  	�
�.    ��� 3����	, ��

 +
�?,2
χ  
��AAP �  !5  <��� .��%�	 +
>2   d��H'��

�� �
M� �%)017/0 = P.(  

 ����C" ���� ��&��"� �� <���� +
��>2  �� ���'41  &��h	  

)80/24   ��)��    �� ���' � �
��	�, +� ��� (28   &��h	  

)00/17  )��( .����   �
�	�,�
�  �	.   +
��?,2
χ   
���

 ���C"   <��� +
��>?�&��� �   d���H'�� �
�	�, +��C	 �� ��	 

)216/0 = P.( ����C" ���� ��&��"� �� <���� +
��>2  �� ���'  

17  &h	)30/10  )�� +� � (AAP   �� ��' �11   &�h	

)70/6  )��( .���� AAP  	�
�.  +
�?,2
χ   ���C" 
��� 

 <�� +
>� AAP  d�H'�� +�C	�� 	 )837/0 = P.(  

�	�> 
�� ��  �� .�62.3#&� �5�A   �� ��'56   &�h	

)90/33   ��)��(     �� ���' � �
��	�, +� ���25   &��h	  

)20/15  )�� ( .����  �
�	�,
�  �	�  +
��?, .2
χ   
���

  ���� �
��	�, .3��#&� �5���A K���H'�� +���C	 ��� ��	   

)257/0 = P.( 5�A �� +���5, 
�� ���  3�#&�2.   �� ��'

12 ) &h	30/7  )��    �� ��' � �
�	�, +� �� (12   &�h	

)30/7  ��)��( .����  �
��	�, +
���?, . ��	�
�2
χ  
����

 ����� �
���	�,.3���#&� �5����A  d����H'�� +����C	�� ���	   

)099/0 = P.(  �	��> 
�� ��    ��� .��6  �5��A 2.3�#&� 

 �� ���'12 ) &��h	30/7  ��)�� +� ��� (AAP  �� ���' �  

13 	) &h90/7   �)��( .���� AAP   �	�
�.   3����	, ��

 �� +
�?,2
χ2  
��AAP 5�A ��� 3#&�.   �
�M� d�H'��

� 	�%. 5�A �� +���5, 
�� ��� 3#&�2.   �� ��'8   &�h	

)90/4  �������)�� +� �������� (AAP  �� ��������' �  

4 ) &h	40/2   �)��( .���� AAP 
� . �	�   +
��?,2
χ 

 
��AAP 5�A ��� 3#&�.  d�H'���� 	 +�C	.  

�� ��&"� �� TG <��' 2 �� �46 ) &h	90/27   �)�� (

  �� ��' � �
	�, +� �34  ) &�h	60/20   �)��( .���� 

 �
	�,  �	�
�.  ��  L��� P��-i' � ���3�'    ��� ��6  +
��?,  
2
χ 
���� TG <���� � �
��	�, � 	 �
��M� d���H'�� ���%  

)055/0 = P.(  ���� ��&��"� ��TG <���� 2 �� ���'19  &��h	

)15/11  ���)�� +� ���� (AAP  �� ����' �15  &���h	  

)09/9  )��( .���� AAP 
� 	� +
�?, .2
χ   
���TG 

<��  �AAP  d�H'�� +�C	�� 	 )248/0 = P.(  

�	�> 
�� ��   ��� .�6HDL  
����12   �� ��'35   &�h	

)20/21   ��)��    �� ���' � �
��	�, +� ��� (17   &��h	  

)30/10  )��( .����   �
�	�,   +
��?, . �	�
�2
χ   
���

�� �
	�, HDL  d�H'�� 
���1 +�C	 �� �	 )654/0 = P.( 

����� +������5, 
����� �� HDL 
������12  �� ����'5  &���h	  

)00/3  ���)��  �� ����' � �
���	�, +� ���� (7  &���h	  

)20/4  ��)��( .����  �
��	�, +
���?, . ��	�
�2
χ  
����

�� �
	�, HDL  d�H'�� 
���1 +�C	 �� �	 )081/0 = P.( 

�� �	���> 
����  ���� .���6HDL 
�����12  �� ���'7  &��h	  

)20/4  ���)�� +� ���� (AAP  �� ����' �10  &���h	  

)10/6  ��)��( .���� AAP �
� ��	 +
���?, .2
χ  
����

HDL  � 
���1AAP   d��H'��  +��C	��� )035/0 = P.( 

 ����� +������5, 
����� ��HDL 
������12  �� ����'5  &���h	  

)00/3  ����)�� +� ����� (AAP  �� �����' �2  &����h	  

)2/1  )��( .���� AAP  +
�?, . 	�
�2
χ  
��AAP 

 ��HDL  d�H'�� 
���1 +�C	�� 	 )586/0 = P.(  

 ��&"� ���� =�H�  ����
���� �� !�2   �� ��'40   &�h	

)20/24   ��)��(     �� ���' � �
��	�, +� ���31   &��h	  

)80/18  ��)��( .����  �
��	�, . ��	�
� �� !��� 
����

K�H'�� �
	�, �� ���
����  C	 L 6�C� �)075/0 = P.( 

 ��&"� ��  ��� =��H�   ����
���� �� !��2   �� ��'15   &�h	
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)10/9  ���)�� +� ���� (AAP  �� ����' �16  &���h	  

)70/9  )��( .���� AAP 
� 	�    +
��?, /���� &�� .
2
χ2  �� ���
���� �� !� 
��AAP  d�H'��   �% L 6�C�

)012/0 = P.( 

��  ������ ��&����"�30 ≥ BMI  �� �����'28  &����h	  

)00/17   ��)��(     �� ���' � �
��	�, +� ���18   &��h	  

)90/10  )��( .����  �
	�,
�  �	�.   
���30 ≥ BMI 

K�H'�� �
	�, ���   C	 L 6�C�)506/0 = P.(   ��&�"� ��

 ����30 ≥ BMI  �� ���'13 ) &��h	90/7  ��)�� +� ��� (

AAP  �� ���' �5 ) &��h	00/3  ��)��( .���� AAP 


� 	� +
�?, .2χ   
���30 ≥ BMI   ���AAP  K��H'�� �

 +�C	�� 	 )286/0 = P(.  

  

���  

������U� �� . *�&���   ���� 
��
���	� ���� �������� 
����

F��
1 
'��
	�,) @��#�
�
# .�6/�!�� d�H'�� (  .���

  � 
��
���	� ���� �������� 
���� 3���	 � ���%�� �
��M�

F��
1 /
'��
	�, .�6 ��"&C�1 .  ) @���#�
�
#AAP (

 .��%�� �
M� d�H'�� 3�	 Yoshida    +���� +����0:6 �

�!�� �
K �� 
��
�	� $U� �#  	�
:	  �
{* �� .���

F��
1   +
��
# �� ����=1&D�6 F��
1 � /
'��
	�, .�6

  ) ���� ������� @�:�34�&19( . 
:�� ��2  �����U� �� . 

 2&��*�3M� ?� �0�.  ���
���� �� !� ���)   +
�>  �!5

<�� .��%�	 (F��
1 ��      d��H'�� ��"&�C�1 /
'���
	�, .��6

�!�� �� .����% �� &m	 �� � �#  �� �� ��&"�    ��� =��H�

 �� ����� .���� ��!��? .  ������2   �-���9  �!	��   ���3�"�  

1 -IGF )1 -Insulin-like growth factor( ��   ��  �	�
'

   . �%�� P��>� @��#�
�
# &�	�# J
�%Marugame  �

) +���0:610�U��� ���&� �� 
1�V �� ( .   �� @=��>�

�
	�, �� 
�&�% ����� � 3#
-4 P:i'  @��#�
�
# .�6

 ��!�>��&1 +, 
����  ��!�"���� �   �� &����w' ?� E��1 ���6

' � ���HK ���	�0�k�� L !!# �->� � P��
9 &�|    �	�
'

�U���  .�!��  ��� �
M�. %�� ��%��  

 ������U� ���� �� .  ����U��)Cross-sectional (

 T���
'Kim +�����0:6 �2 165  ��
��� L�&��4 �� &��h	

    � (�
�	�, ��� =��H�)365     ��&��5  6��% L�&�4 �� &�h	

�� . !�"&4      &�U> 2�:0�% �5��A ��� +��C	 �����U� 


�� ���3"� �� @��#�
�
# �
	�,  6� )11(����U� �� . . 

Macrae  �Young )12  3����	 � (Ahnen  �Macrae 

)13F��
1 ?�&� @�:�*� 2(   &��C�� +���5, �� �
	�, .�6

�	�> ?�      &�6 2+�&R�C6�g1 
��� .���� L % ���,&� �6

 ���� �� �5���A � �&��" 
��� P����
9 ?� ���� �� ������!'

F��
1 &U> ���3"� ���	� 	 &|}� @��#�
�
# .�6  	�  �

�9
:��  	 ���� .     &�U> 2�&�" ��� �� &U> P��
9

F��
1 �����       &��	�# +, @��H	� ��� � @���#�
�
# .��6

 ���� ���3��"� �� @����#�
�
# )  ��!6�13-12.( �����  ��

 �����U� .  2&���*    .3�#&� �5���A 
���  F���
1 ���  .���6

�!�� d�H'�� @��#�
�
#  .��� �
M�  ��%� 	   +���� 3��	 �

 �5�A � �&" 
�)  �����!' ��� �� # &6(  ���  F���
1   .��6

@��#�
�
#   ��!�� d��H'��    .��%� 	 �
�M� .���   &�m	 ���

��   ���9
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9P ���       ��'  !�%�� ���%�� �
�M�
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% bH� ��&"� F��
1 ��   ���� /
'��
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%  

 ������U� ���� �� . L ��!�,   T���
' &��R	Inoue  �

  �� &�� ��# +���0:6. 97000     2��"&4 ����	� ��!1�V

 ���&� @��4�3� ��&"� �� +�K&� � ����� 
�� d�H'��

L�� i� . ��&4 . +, �!�  �669-40  ( � � �
� @��

 +, .&��R�1 +��?   ��613     �����U� � �� �� .�
�� @���2   

7/6  )��  � +��&� ?�1/3  )��     ������ ��� +��	? ?�

 ( ��� 
���� �� . ��	�
� =���H�2 6462  +�K&��� ��
���
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Abstract 
Background: Insulin resistance is a condition in the form of the lack of sensitivity of the tissues for 
removing glucose. Colorectal polyps, with the histology basis, have the risk in transforming to the 
malignant neoplastic form. There are some uncontrollable risk-factors that influence the immergence 
colorectal neoplasms; though some of them are relatively controllable, among which the insulin 
resistance could be named. The aim of this investigation was analyzing the relation between insulin 
resistance and affecting to colorectal neoplasms in the people with 50 years of age or more.  

Methods: This descriptive-analytic cross-sectional study was conducted on 200 patients with 50 years 
of age and more, with indications of colonoscopy and without the risk factors such as family history of 
colon cancer cancer, intestinal inflammation, anemia, rectal bleeding and so on. Blood pressure, waist 
circumference, height and weight of patients were measured. The levels of high-density lipoprotein 
(HDL), fasting blood sugar (FBS), triglyceride (TG), and plasma insulin were measured and then, they 
underwent colonoscopy. In case of observing any abnormal disorders, the samples were sent for 
pathological controls. Finally, the recorded data were analyzed. 

Findings: The frequency of colorectal polyps were more in patients with insulin resistance syndrome 
(P = 0.007). There were significant relations between people with insulin resistance syndrome, the 
people with raised fasting blood sugar, and the ladies with low HDL and metabolic syndrome with the 
adenoma with advanced pathology (P < 0.05); but no significant relation existed in cases of 
hypertension, age, sex, obesity and hypertriglyceridemia (P > 0.05). 

Conclusion: This study shows that the frequency of colorectal polyps, especially with the advanced 
pathology, is more in the people with insulin resistance or diabetes mellitus or the people who are 
susceptible to diabetes. It is recommended for the mentioned patients to have investigations of 
colonoscopy in younger ages to prevent deaths due to colorectal cancer. It is also necessary to have 
more investigations in this regard. 
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 �� )�� ?������+  	��  �����  $�+ 

��
 �����/�C f!�� Y��+ ����  ?
9� N  ��/#��  ��� 

$� + � �/�� �N�� ��� ��� 	� ��)�. ��� ���
  G��/�� 

I��.��
 �
 	�
9 N ��
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��� �N�� ��� 0C�� �� �2��$1 ��  9� N  ����D8  $���
� 

�#��� .$� ���� G� ! I��.��
 �
  ��/��  ?
9� N  I���K 

���D8 ��l� Ga)��b�8 a)���
 � a)�����
 ��  ?��2�2]� 

��)� $')� �
�: �N�K.  

9��� L
 M�+��� �'�� ��)�  I��.���
 �� 
 ��� 

G$>C�S� �)'� ��$���� �� ��) � ?�����+	  $�+ ����

�#� $� F�
9K G�� f!��  Y���+  ?
��W
  H���'	  ?
9� N 

/#��� �	 �)�  �#^���� �b�8 9 N�a)  �� $�N� ��+ $�


�� L
 M�+ � ���9 
�
��   H���' ?
��W
	  ����+�   $��

 ��D8 9 N �H1���  ��	  �����   ���<��� �)�'� .10،1- 

C�������#N�� �� C)��
C)� ����<����	 
���� 3  L
 M���+

�b�8�Ga) 8 ��
 I�� f!��� ���) 
 ���  -)�
C)�    ��� ���

DNA 8 ()��� �
�����) 
�C�+��#����� 8 �� .�����������) 


�C�+��#���  ��Z   ]S�1� ���1:	   �� -)�
C)� �
�� 

������  �� �)')�DNA  �� �
�:	K ���� � �� ��� G$�" 

)��� �
 ���������1	 ������#���� �� DNA ���	 �)���  

)15 G5(. F�
9K $� $')� �� G�� ��
 �
  	#H� 	 H: ���

 ������1;  ����� ��� I�/���  F�
)�K  $��  	���� 

	�����  � ����+  ��)��  ?
��W
  H���'	  L
 M��+  ���� 

a)��b�8 ���; I��K ��� �� -)�� �� ��� -) � ���� 

$� + �� G
��   
��� $�>C�S��  �C�
��  ����  Wm���?
�  ��V 

�����	 
�� L
 M�+ ��
� ���  -) �� ����   ������

��� ���� ��)�	  �
�:�N�K.  

  

���	
  

������  

L
 M���+����� �b���8�a) ����� ���, ���I�/��� �����	 

� I�/��
�����1    F�
9�K B�
���8 $���� ���1g) � �

 �� $�<�� I��)16( ��
 	C)
C)� ���<�� .3  d�+��

 ��B
� 1 .��
 I�� I�
� ����  

  
��	 1	 ���
�� .������ ������ ��� ���� �������  ��n  � �!��" 

 ���#�3  ������)1 &(4  ������)2 � (�� 8  ������)3 (�	�+.  

  

L
 M�+ 1 :µ -3G1 -  ��)L��� � �8��8  )���   (?������+

) L��10G1 - a)��b�8 ��C�����#N )II(?
���� (  

L
 M�+ 2 :µ-4G1- L�� � ��)� ��)  )���   (?������+

) L��10G1- a)��b�8 ��C�����#N )II?
���� ((  

L
 M�+ 3 :µ- 8G1-   (?������+)�� ��)L�� � ��+�


) L��10G1- a)��b�8 ��C�����#N )II?
���� ((  

,�-. ��  

 �� F��MTT )yl -2 -Dimethylthiazol -5G4( -3(  

 )bromide diphenyltetrazolium  -5G2 - GI����K �����	 

$+ �� ��
���	 �) +	 � ����	 %�� C) �	 I��.��
 G�� 

 p�� $���� :��
  

 I��K (eC
����   	����
� $�)K q����Wm� �]� $+

.�N�/� �
�:  

 I��K (r) ��)�Treatment(     I���K ���
 �� $�+

-) ��� ��Wm��� ���]� ���� ���l X ����� µg/ml 64-0 �
 

L
 M�+ ��� 1G 2 � 3   �
���MTT  �µg/ml 8-0 �
 

L
 M�+ ��� 1G 2 � 3    � 	�)� + �
��>� 	�����
 �
��

 	C) � %�� ()� 	�����
.�#�N�K �
�:  

    L��� ���
� I���K ���
 �� $+ $1��2� I��K (s

    ����1
� B����+ �)��� $��� [�
���� �� �����D8G  ����

L
 M�+ .�N�K �
�: $1��2� ��)� a)��b�8 ���  

�/��� 01�  

I�� �  	C) �30-KYSY    �)����8 )����1�
 �+�� �


    [���]� �� � ���� ��
�����< �
����
1640-RPMI 
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)1640-Roswell Park Memorial Institute ( ���;

10 �*��    	���, -)� ]� � ����K ��#' a��   Z���)��

	#8  ��1���)�8���
 /�� ��1 �*��   � ��� I�
� ��+

 ���� �� G�)���)
�
 �� LM�C˚ 37  �2CO 5 �*�� 

.�� ��
�&/�  
  

� 2�MTT 

�
���� a���"�
 MTT 
�����
 -) ��� ����� I�� �  	C) ���  

30-KYSE [�)� -) ]�   ����;  ���1M���-EDTA 

)Ethylenediaminetetraacetic- Trypsin�
 ( e��+ 

�� 8 
�' �  ��� PBS )Phosphate buffered saline (

)��1� � ��   ��l X104  ×1  -) ��  ��lµ 200 �� 

B<
� �� 8 96 $��< �
 ��+ I�
� �� .LM� �� 8 �� 

$� ?�� 24 �!�� $�)
�
 ���� �� -) �  ���  $��  e�+ 

�� 8 .�#H1^� LM� [�]� I��M�, .����K e��� -�
 

�� 8 96 $��< �
  $��  �
)�#!  GZ��D�  e���� a��  $�� 

�
)��#! ������ e����� � ����� ����>� $��� d������ ���� 

�l X   ����µg/ml 125/0G 5/0G 1G 2G 4G 8G 16G 32 

� 64 �
 L
 M�+ ��� 1G 2 � 3 ����� .����K  

�� ����
 G$�� ;�� �
 [���]� ����+ ������ FBS   

)Fetal bovine serumI��.��
 ( �� � I����� �� 8   ���

$��� ?���� 24 � 48 �!���� $���)
�
 ��������K .����&g 

�!�� BH: �
 a���
 ���� G$�)
�
 [�]� ��+  I��M��, 

 ���  �µl 180 [���]�  ����� FBS  �µl 20 �
 v���� 

MTT )mg/ml 5 ($� �� -� $N�V
 ����K � �� 8  ��� 

�
�� ��&g �!��  ��/��  $��)
�
 �  ��>� �
 �,  [��]� 

	�����  ���� I��M���, � µl 180 �
 -)�� ]� �� B����� 

 ���1+).C)� )DMSO   ���Dimethyl sulfoxide(  $�� 

�� -� $N�V
 � �� 8  ���  $��  ?��� 10  $�2�:� Shake 

��������K � r\��'  ��nm 570 [���)� ������ 
9���b
 

I�
��
 ���K .��  

�� G���&� �
9�� ��2� 	C) � �� �� 8 96 $��< �
 

�� I��.��
 �
 -)��N 100 ) ×r\' ��)�  -) ��  ���� 

���� ÷ r\'  ��)��  -) ��  ����  ��)��(  $H���]� � 

 �
9����50IC ���� $������� � Sigma plot $U��1�  �12 

$H��]� ����K )20-17(.  

 2��  �!��� ���3" �+��4��  

�
�� a�"�
 	�) + ���+ -) �  ����  x)����  I�� $�� � 

	C) � 30-KYSE 
� �
 $�  ��� 8   [��)�  ���1M���-

EDTA ��' ���, � LM�  ��� FBS  )���1� I�
� � 

�� �� 8 ��� Y� $��< �� �l X 500 -) � ��  ��� 

-� $�  I
���cc 2 [�]� ��+ 1640-RPMI ���; 

10 �*�� FBS ��+ I�
� � $� ?�� 24  �!��� �� 

 �)���)
�
Cº 37 ��  ���)��  	N��+ � 2CO 5  ��*�� 

��
�&/� ����K.  

LM��� -) ��� ���� ���� ���l X  �����µg/ml 8-0 �
 

L
 M�+ ��� 1G 2 � 3 ����� I�
�  ����� �  $��  ?��� 

�.� ��� �/�� $�)
�
 ������K .�� -)�  ���
  ��.� 

G��� �� 48 �!�� [�]� ��� ��+ I��M�, � I����� 

�� [�]� ��+  ����'  ����; ���  $�����  ��9/���' 

	� ���� .[�]� ��+  �)�')� �� -�  �����  9��� �� 

-)� ��
 �.� ��� �� 48  �!���  ���  [��]�  ���+ 

���' ��9/��'  ����K.  

�� ������8 ����
 ���.� G��� [���]� ����+ I��M���, � 

-) �  ��� ��  ����  ���  -)� ]� PBS  )���1� I�
�  ��� � 

	�) + ��� ��"�
 I�� �� -)���� 5/0 �*��  L
��N �  ��� 

v�� -��1��+ $C)��  �5/0  ��*��  v���  �9���,  ����� .

�� 8 LM� ��  ��� r,  ��S2�  )���1� � ��  �����  y���
 

Z�< ������K .�� G���&� �
 	�) + ��� ��"�
  I��� �� 

�� 8 G�� L
! $�&� ����K � [�)�  a���  �
9�N
 Image J 
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	�) + �� F���� ���� � 50IC $H��]� ����K )21(.  

5!� �6� 7 8���-�7 9!���- �����"� ��� -+ 

I�� � 	C) �  ������  ���� )30-KYSE(G ��  ��� 8 

Z�DN 25T ��+ I�
�  ��>� .���� �
  ���\K  Z�� 

G$�.� ��  ���1M���  
��' �  L�8 �
  GJ).�������   �
��>�

12000 -) � �� �� �� 8 Y� $��< $�  ?���  ��.� 

��� ��+ I�
� ���� .��� -�
 [�]� ��+ -) � �� 

��  �������  e� �U� �
 3  ()��  L
 M��+  	�)��b��8 

z�)>� �� .�>� �
 �.� G���  -) ��  ���  ���  x)� U� 

v�� �����+,  {���
)µg/ml 100 (� a)����
  �������

)µg/ml 100 (v�� �9��, ����  �
 �>� �5  $�2�:�  ��� 

|)
���
��  �#���) N  -���  G})��M�C
  ������A� 

$�&� ����K.  

$�1� �  -) ��  ����  Z���)�8)8,  0+
���� �  $�>S: 

$>S: I�� � $� 	�;
� �
 -) � ��� 	>�H� B��: 9���� 

G�����)� I�D��! ���� �, �� ����
 GF�� -) ��� ����� 

Z��)�8)8, $�C�
 ��  $��1� �  0+
����  9H��  0�+  v��� � 

���X 	��D8)��� G0C�� �
  -) ��  ����  Z���)�8)8, 

���<m� �� $�1� � 0+
���  9���: �  $�>S:  $�>S:  B���: 

Z�
.� .���)� -) � ��� Z����
� 9��  $��  v��� ��� 

B����� $� 9��: � Z� ��� � ���� $>S: $>S: ��� 

$�1� TU�� ���)� � -) � ��� 0C�� 9��  $��  v��� 

9H� v���8 	� I��� ���� )18-17(. 

��� 7 6�/�!7  

�� 	���� GB;
�� �� �)��, 3 ��� �
�
� �� � I�
�  ���� 

��� $� I��, $�  ��/���� ?�)*± @
�]�
   ����� ����>� 

���� . ��&'  $��9"� �  B�� ]� I�
�  G��� �
 F��  9�C���, 

L������
�  Z���  $��N�� )One- way ANOVA   ����  

One- way analysis of variance (�  �)���, Tukey 

)�)��, @D�<
 	2�2; $+ $� �)�  e�.U� HSD   ���

Honest significant difference I������� 	��� �)��� (

I��.��
 ����K .��  a����  	�����  G���  ~S��  	�#>� �
� 

�)��, �� 050/0 < < �� �l� $�N�K �� .	�) +   ���  ���

$�������  �ImageJ  ������ F������ � �
���� 0���� 

���
�)��  9��� �
  a���  �����
9N
 Excel  �Sigma Plot 

$U1�  �12 I��.��
 ����K.  

  

���
	 	
  

;�6�  ��<+  ���<  � �/���50IC  

�W
 3 L
 M�+ ���' 1G 2 � 3 �� ��� I�� �  	C) �� 

30-KYSE 	���� �  �
9���  ��2��  	C) �� �
  ̀ ���� 

MTT >���� ��K�� . }���
 MTT  ���  ���#H�  B���H� 

Z�� a)�C��
��� -) ]� $� �
����)N  -) ]����  [��)� 

���#+)��� ��� -) �  ����  I����  	��  �����.  r)��� 

B*�; 	�
)X�
 v�� ��
 .?��  v���  ���"�
  I��� 

[�)� I�/��� 
9�b
 ��  ��� 8��
��  ���� 96  $���< 
� 

��)� 	�����
 �
�: �N�K. �
�>�  -) ��  ����  I���� �� 

���� Z����g ���� �
9���� r\��' ��)��� )OD ����   

Optical density (I��
)< I�� [�)�  I�/����  
9��b
 

���� d��#�� 	� ����.  

�*�� -) � ���  I����  L�8 �
 24 � 48  �!��� 

$���)
�
 ���� I��.����
 �
 -)����N 100 ) ×r\��' ��)��� 

-) � ��� ���� ÷  r\�'  ��)��  -) ��  ����  ��)�� (

$H����]� ������K .{������ ������ �
� $��+ �
9���� ?����; 

-) � ��� 3 I�� � 	C) � �� I���]�  �  ��l X   ����

µg/ml 64-125/0 L
 M�+ ��� ���'  L�8 �
 24 � 

48 �!�� G�)����)
�
 ����  	����+ �
  �)�<  ����� 

	��� ���#�� $��+ ����
 ������ G	�����+ d����#�� ���� ��� 

L
 M�+ �� 	� $� �����  $�+ ��)� ��  �������   Gb���

�
9�� ?��; G	C) � Y��+  ������ 
� ��  $�1��2�  ��� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /294 ���  /�!"#�
 $!� 1393 1134 

����� �� 	
���� 
�����	�� �������  ������� 	
���
��	 *���+�� 
 

�������� �
 �����+ �)��< ������ 	���  ���#��) B
���2( 

)050/0 < P(.  

��#^�� �
9�� 50IC  ̀ ���� �
 F��   ����MTT 

)24  �48 $�!��( � 	�) + ���+ TU�� � ��  L��� 

���D8 ��)�  $�1��2�  �
��:  ��N�K.  �
��2� 50IC  B�+ 

�
���� L
 M���+ ����� 1G 2 � 3 L���� � �����D8 $��� 

d������  ����
��µg/ml 20/0 ± 86/0G 24/0 ± 94/0G 

17/1 ± 07/1 � 41/0 ± 26/2 I�
� .�)� ��� ��� $� 

I��, �
  �
9��50IC ��
 L
 M�+  G���  �����  I��#��  �

  �
9��� $+ ��
 $�
� ��
50IC   ���� $��  �
 I���, 3 

L
 M�+ ���' �
  �
9��50IC  ���� $�  I���, �
  ��W
 

L�� ���D8 �� ��� I�� � 	C) � G�l� ��)� ����8 �� 

�)��� .����#^�� I�� �  	C) ���30-KYSE  ����� ��3 

     L
 M��+ $�� ������ ����' L
 M�+1  }��1;   ���

	�  -��') ����1(.  

�!��� ���3" �+��4�� ��  

F���� �
�>� 	�) +  ���� I�� �  	C) �� 30-KYSE 

$+ ��  �������  e� �U�  L
 M��+  ���� 1G 2 � 3  $�� 

?�� 7 ��� ����� I�� G�)� ���� �
�  $�+  ���  Y�
9�N
 

�l X ��
 L
 M�+ G�� �
�>� 	�) + 	���  ���  Y��� �
 

50 -) � Y��+ � �N��  �#>� @D�<
	 �
��  �� ���� 

I��K ��� ��)� �2� ��$1�  I��K ������ $+ q�� $�)K 

������ �N���� I��
�  G�)� �� ��3  L
 M�+1G 2  �

3 I����� ��K�� � -) �� �� $+ ��)� $�    ������ ����

 �� �� I��3    	�)� + �
��>� GL
 M��+    ��l X �� ���

µg/ml 5/0    ��l X �� � ��N�� Y��+ �, �
 ��b�� �

µg/ml 8  ��� I����� 	�) + q��)  B
��3(.   �
��2�

50IC L
 M�+ �
��  ���1G 2 G 3   �
 ����D8 L�� �

     �� {������ � $H����]� �����+ 	�)�� + F�� `�����  

 -��'1 ��,��
 I.  

  

  
 ��	2������ -?� 4� ,� 7 0�� �+ �/��� ��<+ ;�6�  .  ���1 &2  �3  ��� -+ ,�� �  �/���30 -KYSE  @��"MTT   

)bromide diphenyltetrazolium -5&2-)yl-2 -Dimethylthiazol -5&4(-3 ()24  �48  &(��#��  

 ABC -+ -���< µg/ml �  .�	�+   

�:�; "#�$%� )µg/ml( "#�$%� �:�; )µg/ml( 

�
��

,
 

/
4&

�3
 )

�<
�	

(
 

�
��

,
 

/
4&

�3
 )

�<
�	

(
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 D���1 ���<  .50IC ������ -?� 4� ,� 7 0�� �+  ���1 &2  �3 ,�� ��� -+ 8�"E� ��� ����� � �  �/��� 30 -KYSE  2�� �+MTT   

)bromide diphenyltetrazolium -5&2 -)yl -2 -Dimethylthiazol -5&4( -3 ()24 � 48 ��#�� (� !���� 0!�� .-���<  -+ ABC µg/ml �  �F	�+  

  ��	� �����  MTT )48 (��	�  MTT )24 (��	�  �� IC50  

 (	�)�*1  23/0 ± 83/0 25/0 ± 89/0 11/0 ±87/0 20/0 ± 86/0 

 (	�)�*2  20/0 ± 85/0 31/0 ± 95/0 20/0 ± 02/1 24/0 ± 94/0 

 (	�)�*3  05/0 ± 08/1 22/0 ± 06/1  23/0 ± 05/1 17/1 ± 07/1 

./01� (/�  47/0 ±98/2 46/0 ± 00/2 30/0 ± 79/1 41/0 ± 26/2 
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Abstract 
Background: Surgery, radiation therapy, drug therapy or a combination of these methods can be used 
for the treatment of malignancies. Drug therapy in cancer includes chemotherapy, biotherapy and use 
of monoclonal antibodies against antigens of malignant cells. Heavy metal complexes are of the 
compounds used as drugs in chemotherapy against malignant cells. The present study aimed to assess 
the effects of new anticancer palladium complexes on esophageal cancer cells. 

Methods: New palladium complexes, namely [(phen) Pd (µ-al-bis-dtc) Pd (phen)] (NO3)2 (where 
alkylenebisdithiocarbamate, al-bis-dtc = propylenebisdithiocarbamate (pn-bis-dtc, 1); 
butylenebisdithiocarbamate (bu-bis-dtc, 2); octylenebis- dithiocarbamate (oc-bis-dtc, 3) and 
phen=1,10-phenanthroline) was synthesized in the laboratory of Chemistry, University of Sistan and 
Baluchestan, Iran. To investigate the anticancer effects of three new complexes compared to cisplatin 
on esophageal cancer cell line (KYSE-30), cytotoxicity was examined through MTT [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] and clonogenic assays. Ethidium 
bromide/acridine orange (EB/AO) staining was used for apoptotic and necrotic cells detection. 

Findings: The results of MTT and clonogenic assays showed that the IC50 value obtained from cells 
treated with complexes 1, 2 and 3 were much lower than cisplatin and also ethidium bromide/acridine 
orange staining demonstrated that three new complexes applied its cytotoxic effect via apoptotic 
pathway. Comparing the number of colonies formed after treatment with various concentrations of 
palladium complexes showed significant differences compared with control (P < 0.001). 

Conclusion: Findings of this study showed that anti-tumor effect of three new complexes on KYSE-
30 cell line were higher than that of cisplatin. And, even the use of low concentrations of palladium 
complexes can reduce the number of colonies and induce cell death by apoptosis. With further 
researches later, it can be used as an alternative drug in the treatment of esophageal cancer. 
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Abstract 
Background: Obesity and sedentary lifestyle are known as important risk factors of coronary artery 
disease. The prevalence of obesity has increased among both men and women in the world. Therefore, 
the present study tried to evaluate the effectiveness of a cardiac rehabilitation program on functional 
capacity and body mass index (BMI) in obese and non-obese women with coronary artery disease.  

Methods: In an observational study during 2007-13, we evaluated a total of 205 women with coronary 
artery disease who referred to the cardiac rehabilitation unit of Isfahan Cardiovascular Research 
Institute, Isfahan, Iran. BMI and functional capacity of each patient were assessed before and after the 
program. The patients were categorized as obese or non-obese based on their BMI. All participants 
completed the full course of the program. Data were analyzed using independent t and paired-t tests. 

Findings: An 8-week cardiac rehabilitation program had significant effects on functional capacity in 
obese and non-obese female patients (P < 0.01 for both). The program also resulted in BMI 
improvements in both groups (P < 0.01 for both). Comparing the changes in the two groups did not 
reveal any significant differences in functional capacity. However, the two groups were significantly 
different in terms of BMI changes. 

Conclusion: Cardiac rehabilitation programs are a major step in restoration of functional capacity and 
improvement of BMI in obese and non-obese women with coronary artery disease. 

Keywords: Cardiac rehabilitation program, Coronary artery disease, Obesity, Functional capacity, 
Body mass index 

 
Citation: Golshahi J, Sadeghi M, Esteki Ghashghaei F, Roohafza H, Pourmoghaddas A. Is 
Rehabilitation Program More Effective in Obese Women with Coronary Artery Disease? J 
Isfahan Med Sch 2014; 32(294): 1142-8 

 

Original Article 



 

  

1- ������	 
����  

������ ������������ ���� ���� ���	 ) (
 
��"#$� �%��&  

2- ()��� ��#*�
 ��������� ���� ���� ���	 ) (
 
��"#$� �%��&  

3- ()��� ,�&-�
 ��������� ���� ���� ���	 ) (
 
��"#$� �%��& 

������� 	
��� 
: ������ 	
��  Email: hadadesoh@yahoo.com  

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /294 ���  / !"��"#$�
 1393 1149 

 ����� ���	
�� 
���������  :������ 	���
11/1/1393 

�� ��� �� �� �����/294 
 �!/� ��� �"#$�� �"1393  :���
� 	���
28/4/1393 

 

 ���� ����	
��
 ����� �����025/0  ������ � ����1 ��� 
� � ! ��"�� #�" �� ����  

  
����� ��	
�1
 ���� ���� �������2
 ���� �����	 	������3  

  
  

�����  

:�����  	
��
 ��� 	
��� �� ��� ������ �
 ��� 

��� �
 �
! " ��� #�$�%�&�� �

� ��
' (�) *�� +' 	�,�� #�-' +� # ��..� �/�01 �! # 

� &2� " 3�
.�4' -5 +"� �
�
-!
6 7
6 �
 .9 	
:%/
; ������ ��� �,�-< #�-' �/
��
 =.�-; >��< �� ?
�/� �/�@
/�@ #
) ��A.� *,:) +' .
��9 

< *,, < &�B + C
D� *��E	
:%/
; #-,@�
� +' -,5  &�-F��G,) 
' 
)025/0  �J�
*�

�' " 1 �J�
 �� ?
�/� ������ ��� �,�-< -'.  

��� :��  #-�%' 	��
:,' �
�
� #  �.�45-18  7
�+' L�M�  ������45 -20  9�J�
�"-@ "
 �
  
' 	
��
*�

�' 1 �J�
 &�-F��G,) " 025/0 

�J�
  #-,�,; ��� #
�M�' �"� 
< 	��
:,' " �.�N-@ ��-2�/�� . 
�-N� 	
:%/
; ���J O� +' �"-@ "
�/�� ��� 	
:%/
; " ' 
) + �,�-< 
< +/��"� ��P

�/
�� .&N-@ ?
�/� ��� =�
� 9(
0� " Q/� �<��J #-)
R ��� +� &��
 �$��; &N
' #���
 " S�-< 	"�'9 �� T�%U� +�N
� �,�-< ���  ��)7(. 

L1 �"-' -A/ �� 	
��
 �P �
 	��
:,'�+,6
/ �� Y�
� S�-< 9#Z�-2 " Q/� -,,[< 9��-@ +F:B �� &/�01 � # 3< " ������9  ��-2 ���-' 
���  " �.�N-@

+,6
/ & �" " &N�-@ +' �
,/ 	
�� " ��� �,�-< 	
�� 	
�
; �
 # �� ?L1� \�-B O�Z; >��< &N�-@ �� &M5 &%,C O] �
 " �� �
-@�  O�Z; "

�! 7�FU� ^�/ �� \�-B  �/�01&�B �

0��� 
��� +/�:/ &���/ ^LP� 
). 

����� :��  ^�:�� �
 + C
D� *�� �
50  	���_ .�/
�' ��
���-' `)"a; +' 
"�" #
)�
, � �� ������ �
:,'Fisher's exact  �
,/ �/�"�-N +� 
�
 	
$/

. � ��P +' &�-F��G,) �"-@ �
 &N�-@ +'�  #��
) 
�' *�

�' �"-@ �� -�:�040/0  =P 	���_ .(t  
�
 	
$/ =c�%� +� ��� �,�-< 	
�� ��� *,�/
,�

. � ��P +' &�-F��G,) �"-@ �
� ) 
�' *�

�' �"-@ �� -�:� #��
003/0  =P .( 9	���_ *�� d�
�/ e
�� -' *,.f:) �"-@ �
 &N�-@ SD� *,�/
,�

. � ��P +' &�-F��G,)� @ �� -�:� #��
) 
�' *�

�' �"-004/0  =P(. 

����� :����  &�-F��G,) �� �

0��� 9*�

�' 
' +%�
c� �
��� �,�-< 	
�� ���9 &N�-@ +' �
,/9 +.�Z) " #-�%' 	
�� ��� �� `)
� �� 	
��
 #
) �)
.  

:����� ������ ��� �,�-< 9*�

�' 9&�-F��G,)  

  

: �!�� 
��6# 9+:P
N ��
@

# �,9
: -N�	"� �'
1�.�. " #��$ �����%&�� ��'(
 )$��025/0  .����" � �/��1  #���
 1�� �" �/��

)2�3%$ #34 . 	
�0J� ���Z; ���$/�
 +F��1393 g32 )294 :(1155-1149  

  

�����  

 ������� �	
���
  ������
 � �������� � ����� ��  ��

   ���� ����� ���� ���
� ����� � ������  �� �
��!�"��

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

 ��������' 01��  ���� ���
� ���/�1� ������2, �	
����


�� ��3�� ��� � ��!   ������2#� 4�
� �, 56 ���

 ()
���� �,�%���    7�	
���
 89�
 �)�  �� .$��!

 :���� � 5�1��2� � �	
����
 ;$��! 7�	
����
 <���=

   >�
�/� ����
�� ���, �$2)� ?���= 7��� ;��!�'

�� 5��3��@ :�� ) $/!�,1.(  

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

��� ����'  �D �	
��
 ���72   �� G�@ �=�


��
��, �, �����  HI��D� J2�� �% ���2, ��� 5$, ���

�� ���K6 ��
��, .$��!     � L��M' �
���
 89�
 �� ��

 $!� �, :��!�� $//� �� �    ����� ��I�, �� $�/���' � 

 ���� .$//� N�O� 56 P��= 5�$,     �� $�%�, <�2�= ����

�2K�� � �&' � ��
��,    Q�%� ��� ��R S$��! �TI��� ��

���O= �� ��   >�%��' �� Q%�%� �I�, �=�
 �, $/���'

  ) $����//� $%$����-' �� >2����
6 �2 �� �������, .(

�
�6        U2'�2,   � �6 �� ��2KV� ;�$W �, �#X�� ���

   ) ���-%� ��I�, �� N��O� 5��'Eschar ( ���  $�/���'   ��'

��
��, $!� �� ���$�  �, .$//� ��2Y�)  ��� �� ��

   ����, �%�2�2�! ���� �� ���O

� �� 5�1I� ��� H%��Y

 Q2/Z�� � �
 U% �� ���O= $X � �%���$/Y $[�\�

 ��
 �� ���� ���Y Q%� ��%� :�/'   ��
�-2, ���2� 7�	%�

�� 4�3�� �
��, � <2\�' �,  .��!  

  �� �$��! ����M%� ;�#%���X � ����� ����-
3!

  ����, �� �
� 5���� �&� 5���� �� �+% 7�	
��


     ����� $�%�, 7]$�� Q�%� ��, 5$2
� �    ����O= $�X

�$//� �  �� ���� �, ��^� �W� � >
�/��  *��
 �� .

1825   ���&  ����, Q2
��3�� �����, ������)� ������ 7

� ��2Y�)   a%�$�' �, � $! ���O

� ��� ���O= �

�
� ��-
3! � �6 5��� ���O= $X ���,  �� ��

5�

���2, ) �I� ��� �, ��3.( �� *�� �X�� J
�' 

?/��
�@ �������� ����,� ����'2� ����� 	
����
� 

5��3��@ ��� ��Y���Y� c�M�� �� ��!.  $%��!  5���
, 

�, ���O

� �� �
�%a �%Q �#K�9�7 1�%�/ � ��'2? �$! 

�, ,2��� � 
2 �
�3  ������� ��  ��
�� .  7�� Q�%� ��

�#K�9� �       ��2Y���� ��, �2�d�' Q2�2#' ��&  �X��

5��3��@  �%�)��e2� �, ��025/0  � $[��  Q%���
,1 

 c�M�� �	
��
 ��� �2��' �, $[����.  

Lister �� *�
 1867 ��,� K��2Q ��, ��  ��K�\���  ��, 

5����  �%�	 @2 ��&/�- ���  ���  ?�"W �  $�#,  ���� � �� 


�2K�,���$2U ���O

� $//�
� 75��� 56 �� .2$ K�,��� �2U 

� �&/'2���+H� � ���� � ��O= $X�  �$�//� �  �
��/�! 

�$! ��, .�� 56 5��� �' 7����� ���� $X  ���O=�  �$�//� � 

�����I�  �$�! �
��
 $��� �� .56  �� �%  ���  ��
�@  5$�, 

�&� �'%Q L"/� Y��K6� ����� �, ��3� ��6%7$  ���O
�
� 

��  �����  $�X  ���O=�  7�'��^��  ��, � �25�1  ?�,�W  & ��'� 

�� $���' �� ���O= ��� ���  $���+, )5  *��
 �� .(1785 

$
%� �2�)��e%�   J�
�'Berthollet  ��3���I�  �
���
 

$! � ��,� $X ��O=� 5���  i�9�
  P��'� ��� � ��  �,2Q 

5��, �+K � 4�"K�� ���O

� ��$! )6(.  

  5��Z�� �I��j� ���, �%�)��e2� ������  $2O�


   5�$���� 75����� �����O= $��X 7�Y$��//�  � �+��!1@

���� ���O
��
� 5�2��
�$23��  .����!Lindberg  *���
 ��

1991  ���T)l �� �� �%$��
 ���%�)��e2� �2�d��'  �����  

25/0  7$��[��0125/0  7$��[��025/0  ��� $��[��

     Q%��
&, ��� $2�
� ��M2
� Q%� �, � ��� �
��, ���

  *���)�� 7����� 5����� �����O= $��X ���&  ���T)l  

025/0  $[����      7$�� Q�%� �� ��
�� ��T)l � $!�,

   $��X �2��[�� Q2��/Z�� � ���$��� ����
 �2��[��

 ��
���, � �%�%�
��,    ) ���$�� 1�2� ��-�7 .(Herndon 

���� �2��[�'   �	
����
 *���)�� $��/�025/0  $��[��

NaOCl  �' J\I24    <�2W� �� $�#, �=��
    ���� 7����


��
��, � $2O� ) ���� ��� ��� �-�8.(  

  

��� 	
  

�&  c�M�� 7H��n@ �� �$
,� �	-��n@  ��, ��  ��
� 

Q
!�� I�#�� ���� �  �"
�� ��  �$+�-��� �  +�!1@�  ��, 

,25�

���  c����  �
���  �o��� ): ( ��# ��� �  G�@ �� 
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��  ��!�" �� #����� � $��%�&'�( ��)�" ����� ����� ��	
 �����*�( � 

i�! $��� � ]�$�� \�' �2<7  ���+���  �3�^K�2Q �� 

>)  ���� .?"W �� :��! 7�#K�9� �X�%� ���� � "
�� 

�� ,25���� �
I�Y $!.  

���%Q ���#K�9� ��%U �����6����% K���,2/� ����, ����  ��

 7:��M�50   ��, ���� �����2#� $ �� �	
��
 ���2,

.$�$! ���
�� ��� �
 U% p�� �, 7H��n@  ��&  

L�  ��6� ����� ��7 �� UR K2 ��3  ���O
�
�  $�!  ��� 

?��! �� H�, ��,: H�, *��  r��,��  ��,  ;��=VD� 

I��Y���2U ,2���5� ?��! Q
7 G/ 7 ��'%s � �=�
 

	
��
�7 <�= � $[��  	
���
�  ���, . H��, c�� 

�� Y�,2�$���� � ;���=VD� r���,�� ���, ���25�1 �#��
� 

7�I��Y ��$#' ������ �
3,7� ��'%s  ��I��Y7  ��$�#' 

*��=� ��� � � 5��� �@%5� ��'2� ��� ��,.  

�����  ��$� ��2Y4      �� ��� $�2��M�� *��D ��, ���  

12  ��1390   �� � $�! ��l617   Q%�����I1391   ��,

  .$2�
� 5�%�@,2 5�����  ��
�3, �� ��� �  /�
� 45-18 

	
��
 �, *�
� 45-20 $[��   .$�$�! �
��/�!   Q�%�

75������2,  ��� ���� �$��,��25�1 ,���)Y���2Q ?W�$���   

mg 12 �� cc 100 u'��@ �2Q  ?W�$�� c�
 mg 6 �� 

cc 100  �v��$���� � $/
���!��48  5������ �� �=����


	
��
� 56  ���, �
!w	��.  5����2,  x�/���� ��D �,

 $[�� � G/  � Q
 �T� ��� �� � �  	
���
�  ��

��
, ���Y ��%Q 1 $[�� � �2�)��e%� 025/0 $[�� 

I�Y ���W$/
 ��"&, ��� �' �� ���7 @2	2�� .$�$!  

&' �& 2� �  ���
,%Q 1  $�[��7 cc 10 ��   *��)��

��
,%Q 10 $[�� �� l 1   ��
�%� ��-
3! c�
  $�!  �

 Q%��
,1  $[��, �6 �
�� $ �� ��� 75��3��@ �� ?"W

���2, $X 56 �,  ���O=�� .$!  ��2&' �&  �   *��)��

 �����%�)��e2�025/0 $����[��7 cc 5/4  *�����)�� ��

�%$
 �%�)��e2� 14 $[�� �����   ��,g 4/23   U���

�� ;�O3I �� �%$
 5y��$2� l 1 �9\� �6   ?%�
�
�

�
�%� $! �%$
 �%�)��e2� *�)�� � 025/0 $[�� 

, �6 �
��$ )3 (�� 56 �,7 75��3��@ �� ?"W ���2, ��� 

$X  ���O=�� $!.  

     ��� 5���3��@ ;���[ U�% ��, ���Y ��  $�$�!  �

��� 5��3��@ , �� �    ���� ?���� �2���' �' ������ ��D

�� c�M�� �Y�I. �����   x��� �'��[ ����o ��� ��

7]�O! �  ��!�� �-!�@ �I�, ����� � 8!�' 5�$,7 

    ��� ���3�� ��
I�% �2���' ���  $�! )9( .  Q2�/Z��

  ����, �T� �� 5���� �D �� 5����2,V= �%  �� ����O= �

 7����Y �)�    x��� ��22z'7  7�1���W    �� L%��� 8�!�'

�2��� � >' � �	
��
7 �� ���W �
��, ���� �Y
I $/

   � ��I��Y ��, ��2� 5��� � ��� �2��' 5��� 5�%�@ �� �

�2��� �#
� �      cV�=� i���  U�!1@ J�
�' �I��Y

��  �"� �32K UR �� � $!�� $%��Y  ��� �K�� �� S

 �� :��� �� i��  U!1@  $�X *��)   ����O= �$�//�  �

 ���,�������� �&  �$� :VD� ���!.  

{��! ?2"W �� �O2[�' ���6 �� �#K�9� Q%� ��  ���

 � ������I L%��' � �Y$/���@ � �1��� 12� 5����6   ����

Fisher's exact 72
χ  �t $! ���O

� ?\
3�.  

  

���
	 	
  

    5�����2, Q�
 Q2	���2� 7Q%��
, ���Y ��7/6 ± 2/33 

 ���$�����) *����
 � 43-21    ������Y �� � (*����


   5�����2, Q�
 Q2	��2� 7�%�)��e2�1/9 ± 0/33   *��


���$��) � 45-19  5���6 .��, (*�
t    5��-� ?\
�3�

 ]V
���� ���� ���, �����Y �� �� Q��
 Q2	����2� ���� ���

�/#� ) �!�$� ���930/0  =P.(  

��$#' 5���� �� ���Y ���  �%�)��e2� � Q%��
, ��, 

'�'2> 20 ) �O�80  � ($[��16  ) ��O�64   ($�[��� 
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��  ��!�" �� #����� � $��%�&'�( ��)�" ����� ����� ��	
 �����*�( � 

��$#' 5��� �, '�'2> 5 �O� )20  $�[�� (� 9  ��O� )36 

$[�� (��, .�, �%Q 74�
�   5�Y$�//� �# ��� Q%�
-2,

 5���6 7Q�X �� .$���, ��w� 7�	
��
2
χ   ��� 5��-�

�/#� ]V
�� ���Y �� �� G/  ������I L%��' ��  ���

) �!�$�210/0  =P.(  

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

�	��� � 

������  

���	�� ����  

(����) � �!"  

���� 
��#$�%�&  

(����) � �!"  

!���� ��(")�  )24 (6  )24 (6  

!���� ���-.�  )28 (7  )12 (3  


�12�$�  )48 (12  )64 (16  

3�4  )100 (25  )100 (25  

  

 *�$ 1 �� 5�-�     ;���[ ��, �	
���
 �� $��

  5����6 � ��, �
-2, ���Y �� �� �� �$/���@2
χ   5��-�

     ����Y �� �� �	
���
 ?��� �������I L%��' �� ���

�/#� ]V
�� ) �!�$� ���340/0  =P.(  

����25�1 	
�����
�  5�������2, ��������Y �����
,%Q   

8/6 ± 2/34 ���$�� ��) $[��  �45-25   ($�[�� �

 5����2, �����Y �2�)��e%� 4/6 ± 1/36   ��) $�[��

���$��  �45-25 ($[��  5���6 .��,t   5��-� ?\
3�

  ]V
��� ���Y �� �� �	
��
 $[�� Q2	��2� �� ���

�/#� ) �!�$� ���320/0  =P.(  

       *�$�  �� �$��6 ��
� ��, a%��
� ��, � �' �,2 7

 5���6Fisher's exact     ��, ���2� �������I �� ��� 5�-�

D �, �%�)��e2� ���Y �� �I��Y ��/#� ��   ��
�� ����

) �
� ���, Q%��
, ���Y ��040/0  =P.(  

 Q2	��2�±  ��� �2��' 5��� ;$� ��2#� ]�����

���$���� Q2��/Z�� �  56 � � Q%����
, �����Y �� ��

 ����%�)��e2� >���2'�' ����,6/3 ± 4/16  ����,) ���

���$�����  �27 -9 ��� � (7/2 ± 18/13  ����,) ���

���$��  �18 -7 ��� 5���6 .��, (t    5��-� ?\
�3�

     ����Y �� ���� �2���' 5���� ;$� Q2	��2� �� ���

�/#� ��D �, �%�)��e2�  Q%��
, ���Y �� �
�� ����

) ��,003/0  =P.(  

       *�$�  �� �$��6 ��
� ��, a%��
� ��, � �' �,3 7

 5���6t  �� �I��Y 89
 Q2	��2� �� ��� 5�-� ?\
3�

  ��/#� ���D �, �%�)��e2� ���Y    ����Y �� ��
�� ����

Q%��
, ) ��,004/0  =P.(  

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

'	!
�  ()*&
 ��   
()* &
 �� �� ���� �	����  

� �!" )����(  

()* &
 �� �� ���� 
��#$�%�&  

� �!" )����(  

#5 ��6  )80 (20  )96 (24  

678 9� #5 ��6  )20 (5  )4 (1  

3�4  )100 (25  )100 (25  

  
���� 3 .�(��"(* -.� $���� �� �� ���� �"�+�* � )(�%&
'�$  

&
 �� +,�  

      ����  

����	�� ± - �.�  !���	 )2cm(  (0 �� )2cm(  �1$ �� )2cm(  


:$; ���6#<  6/336 ± 0/816  400  1400  


:$;  7$�2"=#>  1/237 ± 0/570  150  900  
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��  ��!�" �� #����� � $��%�&'�( ��)�" ����� ����� ��	
 �����*�( � 

2.�  

�%Q H��n@ %U �#K�9� � ���6����% K�,2/�  ��,�� �� 

56 'd�2� �2�)��e �%�  $�
%� 025/0  $�[�� �  ���
,%Q   

1 $��[�� ���, ����'2� ����� 	
����
�  ;����[ ���,

���3%�\� �� ��! ���
��,$ .���#��  � H��n��@ ,25������ 

	
��
� �
3,� �� ,25�

��� c��� 
���  �o��� ): (

��	-��� c�)= +!1@� 5�&O[� $���, .�� �%Q H��n@7 

50 ,2����� ���, p�� K����
�� �����
�� $�$��! .����,� 

L�  ��6� ;�=VD� �� UR K2�3 ���O

� $!.  

%���
I� ���� �� ���%Q ���#K�9� ������ �� 56 ���
� ���� 

,2�
��-%Q ��$��#' ���# ��� 5�Y$��//� 	
����
� �� �� 

���Y7 ��w� $���, .�� '2%d$   Q�%� ��
�%a7  ���  5���'  ��, 

���#K�9� � Darton �����!� ����� ���� �� 56 61 $��[�� 

 5������2,��w��� � 39 $��[�� �^}��� $�����, )10( .�� 

���#K�9� � c���M�� �$��! J��
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Abstract 
Background: Washing the burn wound is one of the key factors in burn healing. To achieve this goal, 
the disinfectant should be appropriate with effective dilution. There are various dressings for burn 
wound healing. The purpose of this study was to determine the effects of using hypochlorite and 
povidine iodine (betadine) dressings on burn wound healing. 

Methods: Patients aged 18-45 years with 20-45% of burn who were hospitalized were treated with 
hypochlorite 0.025% or and povidine iodine 1% in two groups. Both groups had a bandaged face, and 
wound dressing daily until the complete healing was achieved. When the wound was pink with 
translucent appearance, lining and no spatter, the wound healing was considered to be complete. The 
required time for healing of the graft and the graft area were declared and recorded by the surgeon 
who was blind to the used disinfectant. 

Findings: 50 patients had the inclusion criteria. Fisher’s exact test showed that the need to graft was 
significantly lower in hypochlorite group (P = 0.040). Independent-t test showed that the mean time 
for wound healing (P = 0.004) and the mean graft area (P = 0.003) were significantly lower in 
hypochlorite group, too. 

Conclusion: Results showed that the use of hypochlorite reduces the duration of hospitalization and 
treatment costs and reduces healing time and the need to graft. 
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