
��وه��

��	

	�م ����� ��ز��ران      -�	�  ��� ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

9

د ـي ميلوئيـ سلول سرطان از آزاد شدهDNAمهاركنندگي اثر 

هاي خون محيطي تكثير لنفوسيتبر روي(HL-60)انسان 

**(.Ph.D) 4/ وي  �1�2(.Ph.D)* 0)/ ا(�ا.)-

��2� 

 	��� �����    :"�(6� و ه�ف  ��

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

)
 *+	 ��,    �- .
�/�01 � !�2-   *�� ��3 456
7
 
( . 946
:
 ��� �!DNA !�2-     �
#�%� �#�;���
 ���#� 2� ��#3(HL-60)

 *�6
5< '���! �3 =$+
 � *<�> ���? 456
7
 !��
����� ����� ����	�
�
�
 �3
@.


%* 	+* ����6    :ه���اد و روش  �
%� ��HL-60         �%�� A��5� ���� 4@ B��C� 2� D  DEAEE  2��
F�CL-

CL-6B        ���� ����	 *%
�!��> G�	 4@ � ��!�> 4<
H� 9 �+	��<       �#
- *#�! 4#@ �F��$
 '
(  . �#+	��<   ��#��	�
�
 '
#(

 G�	 4@ ����� �����HPLC��!�> =6
1 .


�I:ه�:�9'�
2-
(�
 �
+%  � ���J��� 4	 ��(!RNase �6� !���% ��KL� �H *�6
5< '�� '�M� DNase

 ��KL� �H *�6
5<N

	 ���
 ��@ 2� O!�@ .DNA���	�
�
 *�6
5< 
@ *���F�6 ��KL� *+>�@ �@
?��P  �> � �!�@ 4�3� �! 9
(

 ��@ �- �6�L�
 �2�Q/S 
� T/U�
 2
@ ���	 �3
@ .DNA��KL� �H 9�- �!�@ ��%2 � ���� !��5� �! '���C� ��% 
( �! � �(!

 4V��%��% !
V�� �6��� *�
���
��	 . W�6
%-�
 �
+% �6��� �L�� 4	 �(!DNA9*���F�6  ���� ��3 G��)� '
(

 2
< �! �� �X���
G1�
 "?��
 �6��� �L�� �- !��� Y%

 � ��
�% 2
< 4@ 
(S�
 !�3.

����9 : ا"'>'�ج���  '
(���	
< �@ ��N�DNA�
 W�%��	 �
�
 �� ����� ����� �%���  . 9���Z�(DNA ��KL�

���� 2� �[5@� '
(�
 "?��
W�% �� �%
&���
�%.��� DNA �
&�� =�$+��! �01
3 ����� 4@ ����- �! *�� �L�


4@!�� �
	.


�'���F�6 �� \� ���� 9*.��. !':واژ� ه�ي آ	�2ي (E'�
V�(
% ����J��%���� 9!
] ��;���
 ����6 9
(

���6�
    
##�
�3 !��##
 �! '!�##5�
 .
##56
7
�  ��##�5� � �

  .
�/�01 �	�
�
 �
���    �#���� ��#��� ���    2� �#/
] 

����        *#�� 4#�<�> ^
V%� �%
&�� '
()U.(  I�#@     �#�� �#�

9�
���    
 
#@ G��)� 2� D  
� !�1 4@ !�1 � ��#L6  '
#(

  �
 ��6�� "��$
 �%�3)a
�b.( ���  ���#�( �!
? 4	 �
���

*�##��F�6 �##�KL��##��	 �
##�
 �� ��##3 �
##5< '
##(9 c##�P� 

��      .
�/�01 � �!�@ ���J   
���3 � �L�W�<��   �#F��$
 

�###%��! .    4###	 *###�� �!�! �
###+% �###F��$
 .
###56
7


.���
	��     ���#� ���Z�( � 
(     �6
#� ����%
#d '
#(  �#�

�!
?����(  !�1 4@ !�1 DNA !�2- *+	 ��)
 �! �� 

*����� ����
  �����%� 'X�6�%���� �
���
 !������  :����
  �
@
�1E ��
�3 QfE ��� �	 UgUQh

**�L3W  �
���
 !i�����% 9j
�6�� 9i�����% �L3W  k6
	 

� *<
��! l��
�  :m/b/ma .
]N/� *�d n
d�� l��
�            :g/US/mac��0� o��
�            :UQ/a/mg

Archive of SID

www.SID.ir



ه� (@ DNAB2"�C<DاA@ ���رآ>>�?� 

��	

	�م ����� ��ز-�	�  �����ران                                  ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

10

���	 .   �#��DNA  �#L�
  �           ���#� p
#+P 4#@ q
#r?
5�
 *#�

   !�3 �0�
)m
�Ua.(DNA    I�#@ o7� �!    ���#� �#�  '
#(

 ���� 9�%
&��   '
#(T > 2� �#[5@  4#%�  ���#� � 
#(  '
#(

 ��3 ^�F�%���9 
�
�3 �    *�� ��3 �)Uh9Ug.(   �#��DNA

                �@�#1 4#@ �#���� ��#��� '�� �@ �- .��M� � ��3 !�2-

  *�� ��+% 4�1
�39   �#L�
 �6�  �       s
#r��� �! �#+:% *#�

�3
@ 4�3�! ���� 4@ ����)UU(.

����     G��	�6 t�
 �
)& '
(AKR    *#�� �!
? 

l�
  ��%- '
(  t�#
 '!
@AKR �
#
�%    ��#r�> 4#��� �� 

             �#��W%- �#[( 4#@ *�6
5< ��� � ��	 �
�
 ��F��> W
�?

DNase�
 u
�]  �3
@)UT 9UQ.(

       �
�%� G�������
��  �%
&�� ���� 4��>HL-60

 ������##  G##�QQ *##�6
5< 
##@ �%�##�6�! �##��	  ��##��	�
�


   ����� ����� �
 ��6�� *+	 ��)
 �!��	)Ub(!��
 �! 

   ��3 !�2-DNA     �#���  HL-60�       '�� �#@ �- .��#M� 

   ����� �����  !���% !�d� �3��W>.     94#6
:
 ��� �!  '��#@

   �M� 456
7
DNA      ���� 2� ��3 !�2- HL-60     �- I#:% � 

  2� �##���� ��##��� '�� �##@ �6��##� *##+	 *%
�
%� �##�

          4#�<�> ���? ����@ !��
 �- .
�/�01 � ��3 �!
F���

*��.

ه���اد وروش
��j �6��� '
( :   ;���

 �%
&�#� �!�     �
#�%� �#�HL-

60      *#+	 ��)
 �! RPMI-1640       '�
#] 9^�#� ���#@ 

   �##3 �!�! *##+	 ^�����##� � ���F##�%��� 9��6�##�%�)Um.(

  ���� *+	 ��)
          4#� �#( !�#@ 
��N �L�

 �?
< 4	 
(

    �- *%
�
%� �� � v�� 2��      �! X��F���%
� 2� D  
(×g

TSS   �! aSE      �#3 '���#�w% !��w��%
� 4d�!  .  9��#�Z�(

���� ����� '
(   

�	�
#�(TE81)     �
�#�  '

���#��
	 9

(MCF-7)        t�#
 *�N@��r�< �6��� ��j � (3T3)   4#	 

     �%�3 �!�! *+	 �)% ���( 4@ . ���� 4��	 2�  
(ATCC

(American Culture Collection, Rockville, MD)

 �%�3 4��� .     .
�#���  �%
&�� ����(JCA-1)    ���#� � 

  '

�����
	penile(KU-8) )UfEaS(   �!   ��)
RPM1

 '�
]UT�/�!FCS3 �!�! *+	 ��%.

 �!�	 ��dDNA *+	 *%
�
%� �� 2� ��3 !�2- 

���� : �6��� *+	 *%
�
%� ��HL-60 9B��C� 2� D  

 �<
@ �!SU/S
 � D��� �jmpH ���� 4@ � �3 W�6
�! 

�%�� A��5�–DEAE 2��
F� CL-6B 
��

�
< *	�3 

)UQ×T/Q�����%
�  (��!�> 4<
H� .��� �<
@ �
�( 
@ �� �

4�]�
 4@ 4�]�
 *%
�!��> 
@ DJ� � 4��3SU/S G� 
� 


��+	��< ^
5& G�% �j '
(T '��- Y�d '���6 ���
 

 ����< 
@ ��3 ������ � B��C� 2� D  4	 �3aT/S

L�
#
 ���#
2- !��#H I�
#KL� �#��<�> ���? ��#� .

�+	��< 4	 ��
( G� �! � ���3�! ��KL� �H *�6
5<

�]
%%!�@ 4##�$
 �###�	 4@ � s�## GHPLC�� � ## ��

Gen-Pak��!�> =6
1  .  �! 4�<� �
L@ '
(�<
@HPLC

�

3)A (aT���
 
�
 ���
 G� 9D��� �j� �jEDTA 9

mpH � )B (
 G�� �jNaCl�3
@ �
  . *x�PDNA 
@ 

 �! yzdaQS��!�> ���5� ��
�%
%  .�+	��< �/
] '
(

 2�HPLC 2�
>- �! U/�! �@ � 2��<���L6� 4 4����


�
�3 ��

��@ ^��������%�3 � .DNA �[( ��r�6 X
< 

 ��W%- ���� ��3BstEII ����� 4@ =1
3 !���%
��� 

�3 �!
F���.

*���F�6 ��KL� �H I�

2- :*���F�6 ��1 '
(

@ �

�% !�< �7�)
 4��L�
< X��F���%
� 4����E GJ�
(

�3 ��d)a( ���:
 4@ � UST×g/g ����  ���6 ���
 �!

RPMI '�
] UT�/�! FCS I�! 4@ fQ4%
1  '�

��!�> 4<
H� .*���F�6 
@ 
(µg/mlbSPHA-M  
�

µg/mlQConA�%�3 G��)� )a (*x�P � "��$
 '
(

*%
�
%� ��)I�

2- n�% 4@ 4��@ (�- 4@��!�> 4<
H� 
( .

�! *+	2�� 4�2� D gb���� 94d�!  
@ 
(µg/mlg/a

�
� *%
�
%� �� �����[3H] *
N���! 2� D  � �%�3 h

 �! ��3 !��� ���	���!�� *�
�DNA�2��%� �3 '��> .

Archive of SID

www.SID.ir



��وه��

��	

	�م ����� ��ز��ران      -�	�  ��� ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

11

���� '�� ��KL� �H I�

2- ���( 4� W�% �%
&�� '
(

 2� �6� *<�> ^
V%� .��/aT ^�>��L�
 

���
�!���6DNA�!
F��� ���� ���F
� �3 �
	 4@ '
(

 ���d �! 4�<� ��
�3U*�� ��3 �	{  .� �/�! "?�


- *�! 4@ ��2 ��
�< 2� ��KL��:

% Suppression = (1-                         ) × 100

��������	 �:  �M�DNA��j �3� �! "��$
 �6��� '
(

CPM
�6��� ��j

 �! ����

���6 ���
USSS×(-DNA+DNA

 �/�!

�3� "?��

KU8��������������

TE81�����	
����



MCF-7 ��������
�����

3T3 ��������	����	

JcA-1 �������������

HL-60�������������

���� ��[] �! 
(DNA) µg/mlaT ( ^�� 
�

[]##
 4@ �- ��## .�g3 �!�! *+	 2�� ##� .�
�%##k,

*�� ���L� �
@ 4� ��w%
�
.

2��<���L6� :SDS-PAGE    �X �! US�/�!    � ^
#V%� 

        |#%� ��#:%� ��@ ��
�	 |%� 
@ DJ�   �#3 'W#�
- . �X

|%�       � ���:� �L��	 .
57? 4@ ��+%DNA     4#57? �#( 

    4��� � ��dRPMI   ����< G�	 4@ � W�6
�! aT/S ���L�


           #@ �#�KL� �#H I�
#
2- '��@ � �3 ������  4   *#<� �
#	 .

DNA    2�
>- �! U�/�!      ^���#��� 
#@ � �#3 2��#<���L6� 

|%� ��

��@�3 'W�
- .

�##[(�##��W%-  :�##+	��< �##M� *##)� 
##(mg/mlT/S

 9��###�J���mg/mlh/S 9��###�������	 
###F6- µg/mlQa

DNase  
� RNase .�
 4@ gS �! 4:�?! gb  �#[( 4d�! 

���<� �
	 4@ ��KL� �H I�

2- �! DJ� �.

�6��� �L�� W�6
%- :*���F�6 
@ ��3 G��)� '
(

 ��[] �! �X���
µg/mlaT�! 
� ��KL� �H �+	��< 

 2� D  DJ� � �!�! *+	 2�� 4� .�
 4@ �- y
�P

�L6� 
@ ���3bS�/�!  .���] �! *�
� G� .�
 4@ 

h 4d�!  *�rK��%�3 . ���6 ���
 4� 9DJ�Rnase)mg/mlU(

 .���] �! *�
� G� 2� D  � 4<
H�gb 94d�! 

�����%�3 4��3 
( .���� 4@ 
(mlU 2� µg/mlTS

�L�� � 4<
H� ���!��- ^���� ��  '��
���
���< 
@ �6��� 

(Coulter, Epics-Profile II)�3 456
7
  .

ه�:�9'�
�3� �H ���	
< =�$+� : �L3AU ��
<��  

 
@ 4	 �� �%�� A��5� ���� 2� �/
] ������� 

�+	��< � 4�]�
 4@ 4�]�
 *%
�!��> ���	
< '�
] '
(

�
 �
+% �� ��KL� �H�(! . *x�P �! ��KL� �H ���	
<

Q/S
 �j�
 }�
1 ���� 2� ^
5& G�% �!�3  . 4�]
%I

 ��KL� �H *�6
5< �w�( 4	 *�� �+	��< ����� �

3

�%�3 s��$
 �( 
@ � 4�3�! . �L3BU �
�
 �/�! 

*���F�6 ��KL�*x�P 
@ �� 
(�
 �
+% "��$
 '
(�(! .


�% *x�P 
@ ��KL� �H ���	
<��µg/mlTS�
  �%���

*���F�6 ��KL�3 G��)� '
( 
@ ��PHA
�Con A �� 

 
�fS�/�!��
�% �
�
 .�
 �
+% ���Z�( �L3 ���  �(!

�6��� *+	 ��3 B��P *%
�
%� ��9 '���! �?��]

*�� '�
�
 .��?.��3 B��P *+	 ��)
 9~�(  4%�>

�
 �
+% 4	 !���% �>���	�
�
 *�6
5< �H *�6
5< �(!

��% �/
] *+	 ��)
 p�Wd� 2� ��KL� q
<�/ � !�3

��
 ��6�� �� �- �����	.

   ~�( ��@ ��
�	 |%� 
@ 92��<���L6� 2� D   '�#%
@ 4%�>

 �2� 
##@ �##%
@ ���##�� ��##:% |##%� 
##@ �##6� �##+% ��(
##+



�   ��!�> ��(
+
 !
�2 �6�L6 .
���L6    2� 4�]
% ��� '
(

  ��+% |%� �X9            �#�KL� �#H I�
#
2- �! � �#�!�> ��d 

      �%��! �3� �H *�6
5< 4	 ��!�> ��(
+
 . % yzd '��

 �! ��
���<���LJ##�� 
##@ �##+	��< �##��aaSEgaS ��
�%
##% 

        �! yzd �K	��] 4	 �3 4�<�> �2��%�aQS   !�#@ ��
�%
%  .

Sample CPM
Control CPM

Archive of SID

www.SID.ir



ه� (@ DNAB2"�C<DاA@ ���رآ>>�?� 

��	

	�م ����� ��ز-�	�  �����ران                                  ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

12

      �! yzd ��W�
 9��N� 4@amS/aQS      �#@��@ ��
�%
#% m/U   !�#@ 

 �
+% 4	        ������#  4#% *�� ���� G���	�% !�d� ���(!  .

       
@  9�X 2� �/
] �+	��<DNase      �#/
] 4	 �3 �[( 

           �
#+% � !�#@ 
(�%
@ ��<� ��@ 2� ���W%- �[( ���  ��#�(!

  ��[]DNA   *�� �+	��< �!  . �6�RNase '�� '�M� 

*3��% 
(�%
@.


�	   ����	 �:       ��#3 B��C� *%
�
%� �� �%�� A��5� �<��>��

��	

   ���� *+	HL-60      ���� �! DEAE    2��
F#� CL-6B .  '�#+��3

     *#%
�!��> 
@ ����NaCl    *#<�> .��#/   .        *#x�P 
#@ 
#( �#+	��<

��
�%TS   ���
 �! ^�>��L�
  ���( ���6  *���F�6 
@ �   �7�)
 ��1 '
(

   
@ 4	PHA              �#3 �!�! *#+	 2�� 4#� .�#
 4@ �%!�@ ��3 G��)�  .

            4#�]
% �! 
#( *�#��F�6 �#3� �H *�6
5<(I)    �#�!�> =$#+
  .(B) 

  �%�##� A��##5� �<��>��
##
��	 2� �##/
] �!
##
 �##3� �##H *##�6
5<

)  �+	��<I (      
@ ��3 G��)� '
( *���F�6PHA    
#� ConA    �
#+% �� 

�
��@�� 4	 �(!�
 2�! 4@ 4�3
@.

 �L3Aa '2
���d DNA G�	 4@ �� HPLC

�
 �
+%�(!.�
 �
+% �3� �H I�

2- �K	��] 4	�(!

�+	��< �! �3� �H *�6
5< '
(b � m�
  2� 4	 �3
@

 ����HPLC ��3 ��d   . �! 
( �+	��< ��� 2��<���L6�

 �L3Ba�
 �
+% �+	�< 4	 �(!'
(DNA  '���! 

�2��%��
F�
 '
( �6� �!�@ ��DNA
 �2� 
@ � ��@ �6�L6

Q/S 
� T/U*�� �3� �H *�6
5<�K	��] '���! 2
@ ���	.

  
�	  ����	�:   �+	��< �!�	 =6
1 )I (      A��#5� ���#� 2� �/
]

 G##�	 4##@ �%�##�HPLC ���##� 
##@ Gen-pak .  
##@  ���##� '�##+��3

> �71 *%
�!��NaCl 0-100%
 G� �D��� �! �jaT���
 
� �j

  
@mpH,   *<�> .��/   .  �+	��< �( 2�aS    I�

2- '��@ ���6��L�
 

          �#3 �!�#@ �
#	 4#@ �3� �H *�6
5< .(B)  �#+	��< 2��#<���L6�   '
#(

   2� �/
]HPLC     2�
>- �X �! U .%DNA ��r�6    �#��� 4#	BstEII

 ����� 4@ !�@ ��3 �[(=1
3���%
��� *<� �
	 4@ !.

.

   �3� �H ���	
< .
�/�01 : I�
#
2- '
#(   ^
#V%� 

  �#
 �
+% ��3    *�#��F�6 *#+	 4#	 �#(!   ��#[] �! 
#(

  �3� �H ���	
<9       ��#%2 ��W#�
 � ���#� !��5� �! '���C� 

 �- �!�@  ��% !
V�� 
(  �
+% � ��	 ��� ���(!*��  �
�
 4	

     *�� 4@ ���� �3� �6��#� *�
���
DNA #�% � �#3
@ .

      .���] �! �3� �H ���	
<USS     .�
 4@ 4d�! T  4:�?! 

Archive of SID

www.SID.ir



��وه��

��	

	�م ����� ��ز��ران      -�	�  ��� ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

13

)fh�/�!�3� "?��  (��W%- ��[] �! � 9���J��� '
(

 � ��###�J������	RNaseA �!�###@ ^�
###:
  ) c###���� 4###@

bb �#/�! 9bU�##/�! � bb �#/�!)   �(
##3 
##@ 4#��
:
 
##@

bh�/�! (      �#
 B#F] �� !�1 *�6
5<     �#6� �#�	DNase

      �@ 2� �� �- �3� �H *�6
5< �#
 �  !�#@)ab �#/�! .(  �#��

I�

2-
(  �
 �
+%    �#3� �>�#��	�
�
 *�6
5< 4	 ��(!

 �M� �!DNA 4% *�� RNA������  � .

���d ��
�3a*���F�6 �6��� �L�� W�6
%-  '
(

 
@ ��3 G��)�PHA .�
 4@ �� g ��[] �! 2�� 

�
 �
+% �3� �H ���	
<�(! .DNA*���F�6 �3�  
(

 2
< �! ��G0-G1"?��
 �
 �- !��� Y%

 � ��	 4@ 
(

 2
<S�
 �6��� �L�� !�3.

 ���� ����	�: �
� ������DNA ��� �� ) �����µg/ml�� ( ���

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

�6��� �L�� '
(2
<
����3

G0-G1 SG2+M 

+�" 12��
%�/�%�/�%

 +�" 12� +PHA�/��%	/��%�/	%

 +�" 12� +PHA + DNA
/
�%
/�%	/�%

���d ��
�3 U�
 �
+% ��j 4	 �(! �6��� '
(

 �3� �H *�6
5< 4@ *r�% "��$
DNA *��
�] 

�%��! ���
F�
 .���� �3�HL-60 4	 9DNA�- 2�  
(

 .
����  �%
&�� ���� 9��3 ��+
(JCA-1) ���� � 

 t�
 *�N@�r�<(3T3) ��M
� *)�  �3� �H *�6
5<

DNA���� ��
� �3� �6� �!�r%  "?��
 
(�
!�3.

EF
     G� 456
7
 ��� �!�

�  ��KL� �H  4	    ���� ���� 

  �%
&��HL-60   *+	 ��)
 �!    !�2-  �#3�  
#�
�3 �  � �

  �3 ����@ �- .
�/�01 . �3� *�� �!
? �+	��< ���

*���F�6      �� �X�#��
 
@ ��3 G��)� '
(  4#	      4#@ 4�#�@�� 

2�! *�� , 
  ��
�% "?��  .   '��% yzd *r�%�

�  �#H 

   �! ��KL�aQS    4#@ amS        2�
#>- �! 2��#<���L6� � ��
�%
#% 

U�##/�! 92
##����  ��##[] �!  RNase � DNase �
##+% 

          � G��6�����  ��W%- 4@ �3� �H *�6
5< 4	 !�!RNase

  u
�]��%  �6� �3
@DNase *�6
5< ����2 qN

	 �� �- 

  �
 ��@ 2�!�@ .  ��< '2
� ��d�+	    "#��$
 '
(DNA   
#@ 

HPLC  �
+%    
 4	 !�!�  ��L6DNA  %� 4	 ##  �@ �- �2��## �

Q/S   
� T/U   �3
@ 2
@ ���	 9     9!��! '�#? �#3� �#H *�6
5< 

 
 �6�� �!��#)
 ��� 2� }�
1 ��L69    �#3� �#H *#�6
5< 

  !���% ��d�� �@
? .   �
 �
+% '��
������< k�
�%   4#	 �(!

DNA*�##��F�6 �##3�  2
##< �! �� 
##(G1�##� �L�##�  �6�

�
 "?��
!��� Y%

 � ��	����  2
< 4@ 
(S�
 !�3 . �M�

   �3� �HDNA    *+>�@ �@
?��P �
��3
@    D  �>� ���2 

���� 9*+	 2�� 4� 2� ���@ � �%�3 4��3 
(�

� �H 

  �%�##3 �
##5< ��
##@�! �X�##��
 ��##[] �! �##:< � �##3�9

*���F�6  
(   ��3 y�	�� .��/ 4@   �#
 �?
@     4#	 �#�%



 �
 �
+% 
5< �(!  �3� �H *�6,       *#�� *#+>�@ �@
? ��P 

)  ��+% 4;��� k�
�%  .( ���� 9���Z�(   �%
&�� "��$
 '
(

 �
+% 4	 �%��! ���
F�
 *��
�] �3� �H �!

 4@ *r�%

�
     �3� �H *�6
5< �(!DNA       '��#@ �
�#�� �� G� 

������% 
(�3
@.

        .��#/ ��::)
 ��
� ���� 4	 '!��)
 .
56
7


  �
 �
+% 4�<�>    4#	 �(!DNA    �#L�
 �#3� �#H�   *#�

 *�##��F�6 �##�KL�    4##@ �
##0�� �##��& 2� �� 
##(��##%��>

  �/
0�1�DNA ��
�% "?��
   . G���%��> �/
0�1� 

DNA I�##@ o7##� �!  *�##��F�6 �##� *�##���
 � 
##( 
##(


�
�3�   
 �2� 
#@ �#������  ��V%2 G� 4	 ��3 ��  '�#L6

SSS/gS  *###�� ��##�6�! )aU 9aa ( I�###	�� �DNA 
###@ 

*���F�6   � 
@ �
�%� '
( �%
w�6 I�	�E   �w�(
#�( ���J��

!��!)aU.(

Archive of SID

www.SID.ir



ه� (@ DNAB2"�C<DاA@ ���رآ>>�?� 

��	

	�م ����� ��ز-�	�  �����ران                                  ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

14

    �
 �
+% ��3 ^
V%� .
56
7
        �#3� "#?�� 4#	 �#(!

*���F�6 �L�
 
( �       4#	 �3
@ �/
0�1� ����  G� *�

 2
##�% I�##	�� 4##@DNA 4##@ ��##%��>!��! t�. 9DL��##@ 

DNA     �L�
 �%
&�� ���� 2� �/
]  �       �#H �#�� *#�

   *���F�6 '��@ �/
0�1���P �3�       ��#�2 9�#3
@ 4�#3�! 
(

  ��?�DNA          ���#@ �#
 �
	 4@ �� !�2- �(

 ^�J�� 9   �#3� 

*���F�6      #@ �� �#7�)
 ��1 '
(4      �#/
0�1� �#�P ��#&

�
 "?��
 ��	)��+% 4;��� k�
�%.(

  !��##
 �! '!�##5�
 .
##56
7
��##3 !�2- DNA 2� 

����       *#�� 4�<�> .��/ ��%2 '
()US9f.(  '��	
#@   9
#(

   4#P
@��? c�? ����)m(   ���#� �      t�#>�1 �
#)& '
#(,

1   !�#1 4@ !�DNA      *#+	 ��#)
 �! ��  !�2- �#
 �#��	 .

*�##��F�6  G##��)� ���##@ �
##�%� '
##()Ua (  2� D##  
##�

  ��%- 
@ G��)�    �X���
 
� �X)UUEf (   '!
�2 ���:
DNA

         *#+	 ��#)
 �! ���d ��3 W���!�2- �#
 �#��	 .  ��#+�@

DNA  !�2-  4�3� �! ��3    
 �2� � �!�@ '�� �- �6�L6 
(

  ��@USQ×UaEg   �#
 ���6�!  #3
@   !��#] 4#	 �QS �#/�!

�-        �#
 �#0�
 ���#� p
+P 4@ 
(   !�#3)f  9US.(   9��#�Z�( 

  ^��5
          t�#
 4@ 
(���
	
� ��  �J�6 ���W� 4	 *�� ��3

 ��3 !�2- ��
@DNA�
 �7�)
 ��1 �!  q��5@ 4	 !�3

 �6�� ��
@# ��%- �  � 4��� '!
@# #� G# #�V%2 �! 
# ��DNA

�###
 !�###3)ag .(DNA !�2- 
###@ ��###3DNA 
###� 4�###�( 

���
       2
< �! � !��! ��< '���	G1  �
 4�1
�    � !�#3  4#%

 2
<S4��( �! )ah.(

DNA�##L�
 �  �##/
0�1���P *##� � �##3
@ �##���

����       !�#3 !�2- �!�#
 
� ���! c��- '
( .    �#x% 4#@ �#6�

�
   4	 ���DNA        *#+	 *%
�
%� �#� �! �6��� }�
1 

HL-60       ��#%2 ���#� ����   !�2- �#
   2� 4#% !�#3 #�# ���

  �!�
)aT.(  !��5� �>�     ���� �0$+
 HL-60    .�
 4@ �� 

U  9a   
� g   ��(! *+	 2�� 9       '�
#�
 q
#r��:� ���:
 DNA

)  !��]TU ̂ �>��L�
  (      �! �6��#� *+	 *%
�
%� �� 2�

    �#
 �#/
] "#��$
 '
#(2��  !�#3)aT.( 9v�##<�@ �#>�

DNA  ���� 2�    �!�
 '
( �
 �/
]  �
 �
x�%� 9�3 *#<�

    *#x�P 4	DNA         v�#� �! �6��#� }�
#1 a    
#� g  2�� 

�W<� I�
��@.

���##� 4##�( 9��N##� 4##@�##�% 
##( �##�%���DNA !�2- 

�##��
�% .   ���##� *##+	 ��##)
 �!JCA-1 ����##3 �! 9

    ���� 
@ �
�L�HL-60   �+	��< 9DNA      �#3� �H �M� 
@ 

 �+% ��(
+
 .         ���#� *#+	 *%
�
%� �#� �! 9���Z�(T

  2� '�##M� �
##�%�DNA##?��
 #" ##3� ��##��	# ��(
##+
 �

  ��!�w%)a .(�! 4@ ��5@ 94V��% �
�x%   �#K	� 4	 ���DNA

���� 4@ s�@�
 �6��� *+	 *%
�
%� �� �! 
� �!�
 '
(

   �3
@ ��
 �
] �! .   *�� �L�
 !�2- '��@��3DNA9

     ���� 2� �[5@ �! �
5< ����	! !�d� 
(   �#3
@ 4�#3�  4#	

  *#�� ��#+% =$+
 �- ���%
L
 2��(.   �#�1� .
#56
7


 �
 �
+%   4	 ��(!DNA    ���#� ��3 !�2-     �%
&�#� '
#(

!           =�$#+� '��#@ �@�1 =1
3 9^�� � ���!� 9n�<�
 �

  �
 ��6�	 �
&����3
@)aQ
�am .(   9
#(��
��DNA  �#��& 

 �
 !�2-   �6� ���	DNA ����  9��6�	 �%
&�� ��P '
(

  .��##/ 4##@ � ��##3 4##57? 4##57? 9�6��##� ��##
 ^
##w�(

    �
 n�<�
 !��� G��	 .
57?!�3)aQ 
#�am.(   9��#�Z�( 

DNA  ##� �! 
##(��
�� �##��� ��##3 !�2-  =1
##3 9^�

     4###�� �
&�##� '��w##+�  � =�$##+� '��###@ �r�
###�


�
  �#3
@)af.(     !��#
 �! DNA      ���#� �#��� ��#3 !�2- 

 �%
&�##�HL-60I�##@ .
##56
7
 4##@  
##� *##�� 2
##�% '�##�

 =$+
 �@�1 4@ �- .
�/�01 � ��� ���%
L
!�3.

Archive of SID

www.SID.ir



��وه��

��	

	�م ����� ��ز��ران      -�	�  ��� ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

15

G)�<� B"@�9
1. Halpern MT. Human nonspecific 

suppressive lymphokines. J.Clin. Immunol.

1991; 11: 1-12.

2. Abolhassani M, Muraki J, Chiao JW. 

Purification of a suppressor lymphokine(SL)

from a human T-cell line. Immunological 

Investigations. 1989; 18: 741-751.

3. Abolhassani M, Chiao JW. 

Purification and characterization of a 

human leukemia cell-derived 

immunosuppressive factor. Preparative 

Biochem. 1991; 21: 25-33.

4. Sugimura K, Ueda Y, Takeda K, 

Fukuda S, Tsukahara K, Habu Y, 

Fujiwara H, Azuma I. A cytokine, 

lymphocyte blastogenesis inhibitory 

factor (LBIF), arrests mitogen-stimulated 

T lymphocytes at early G1 phase with no 

influence on interleukin 2 production and 

interleukin 2 receptor light chain 

expression. Eur. J. Immunol. 1989; 19: 

1357-1364.

5. Ebert EC, Roberts AI, O'Connell SM, 

Robertson FM, Nagase H. Characterization 

of an immunosuppressive factor derived 

from colon cancer cells. J. Immunol. 1987; 

138: 2161-2168.

6. Roth JA, Grimm EA, Osborne BA, 

Putnam JB, Darrell JR, Davidson D, 

Ames, RS. Suppressive immunoregulatory 

factors produced by tumors. Lymphokine 

Res. 1983; 2: 67-73.

7. Santoli D, Tweardy DJ, Ferrero D, 

Kreider BL, Rovera G. A suppressor 

lymphokine produced by human T 

leukemia cell lines; partial characterization 

and spectrum of activity against normal 

and malignant hemopoietic cells. J. Exp. 

Med. 1986; 163: 18-40.

8. Stroun M, Anker P. In vitro synthesis 

of DNA spontaneously released by 

bacteria or frog auricles. Biochimie. 1972; 

54: 1443-1452.

9. Olsen I, Harris G. Uptake and release 

of DNA by lymphoid tissue and cells.

Immunology. 1974; 27:973-987.

10. Rogers JC, Boldt D, Kornfeld S, 

Skinner SA, Valeri C R. Excretion of 

deoxyribonucleic acid by lymphocytes 

stimulated with phytohemagglutinin or 

antigen. Proc. Nat. Acad. Sci. USA. 1972; 

69:1685-1689.

11. Boldt DH, MacDermott RP, Speckart 

SF, Nash GS. Excretion of DNA by 

purified human lymphocyte 

subpopulations. J. Immunol. 1977; 118: 

1495-1498.

12. Anker P, Stroun M, Maurice MA. 

Spontaneous release of DNA by human 

blood lymphocytes as shown in an in vitro

system. Cancer Res. 1975; 35: 2375-2382.

13. Wickelgren I. DNA's extended 

domain: Sightings of cell-surface DNA 

turn scientific orthodoxy inside out. Science 

News. 1989; 136: 234-237.

14. Aggarwal SK, Wagner RW, 

McAllister PK, Rosenberg B. Cell-

surface-associated nucleic acid in 

Archive of SID

www.SID.ir



ه� (@ DNAB2"�C<DاA@ ���رآ>>�?� 

��	

	�م ����� ��ز-�	�  �����ران                                  ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

16

tumorigenic cells made visible with

platinum-pyrimidine complexes by electron 

microscopy. Proc. Nat. Acad. Sci. USA.

1975; 72: 928-932.

15. Russell JL, Golub ES. Leukemia in 

AKR mice: A defined suppressor cell 

population expressing membrane-

associated DNA. Immunology. 1978; 75: 

6211-6214.

16. Russell JL, Golub ES. Cell surface 

DNA in immunosuppression in AKR 

leukemia. J. Immunol. 1980; 125: 2328-

2333.

17. Collins SJ, Gallo RC, Gallagher RE. 

Continuous growth and differentiation of 

human myeloid leukemic cells in suspension

culture. Nature. 1977; 270: 347-349.

18. Breitman TR, Collins SJ, Keene BR. 

Replacement of serum by insulin and 

transferrin supports growth and 

differentiation of the human promyelocytic

cell line, HL60. Exp. Cell. Res. 1980; 

126:494-498.

19. Muraki J, Addonizio JC, Choudhury 

MS, Fischer J, Eshghi M, Davidian MM, 

Shapiro LR, Wilmot PL, Nagamatsu GR, 

Chiao JW. Establishment of new human 

prostatic cancer cell line (JCA-1). Urology. 

1990; 36: 79-84.

20. Tsukamoto T. Establishment and 

characterization of a cell line (KU-8) from 

squamous cell carcinoma of the penis.

Keio J. Med. 1989; 38: 277-293. 

21. Bennett RM, Gabor GT, Merritt MM. 

DNA binding to human leukocytes: 

Evidence for a receptor-mediated 

association, internalization, and 

degradation of DNA. J. Clin. Invest. 1985; 

76: 2182-2190.

22. Bennett RM, Hefeneider SH, Bakke 

A, Merritt M,Smith CA,Mourich D, 

Heinrich MC. The production and 

characterization of murine monoclonal 

antibodies to a DNA receptor on human 

leukocytes. J. Immunol. 1988; 140: 2937-

2942.

23. Fournie GJ, Lambert PH, Miescher 

PA. Release of DNA in circulating blood 

and induction of anti-DNA antibodies 

after injection of bacterial 

lipopolysaccharides. J. Exp. Med. 1974; 

140: 1189-1206.

24. Lerner RA, Meinke W, Goldstein DA. 

Membrane-associated DNA in the 

cytoplasm of diploid human lymphocytes.

Proc. Nat. Acad. Sci. USA. 1971; 68: 1212-

1216.

25. Abolhassani M, Tillotson JK, and 

Chiao JW. Characterization of the release 

of DNA by a human leukemia cell line 

HL-60. Int. J. Oncology 1994; 4: 417-421.

26. Steinberg D. Detecting tumors from 

shed DNA. The Scientis 2001; 15 1-5. 

27. Ahlquist DA.Colorectal cancer 

screening by detection of altered human 

DNA in stool: feasibility of a multitarget 

assay panel. Gastrienterology 2000; 1219-

1227.

Archive of SID

www.SID.ir



��وه��

��	

	�م ����� ��ز��ران      -�	�  ��� ��وه�� دا��
�١٣٨٣*�()'�ن / ٤٣$�ر� / "�ل  ��رده

17

28. Jen J, et al. An overview on the 

isolation and analysis of circulating 

tumor DNA in plasma and serum. Annal. 

NY. Acad. Sci. 2000; 906: 8-12.

29. Ziegler A,Zangemeister-Wittke U, 

Stahel RA. Circulating DNA: a new 

diagnostic gold mine? Cancer Treat. Rev.

2002; 28: 255-271.

Archive of SID

www.SID.ir


