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 7> F+!�%��$4 �1 I0	�	 F1 (� �%K1�	 K5,� 7�34 � 1 &*%�
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UG1 �� ���P4–C � M�#D�#� ��*0��	 �:�\	��� J��6 J0�
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 � FR��_�0U*q4� � H8(� o�%#\	�� � p�# q�0J���j- 6( � %
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��R� ,��$	 �#iQ �&**+  %�!7>, � U�(= �( & *%� )H t� 

MPW2PG MMPW1PG MF12P18 MF11P6 MF11P5 M

F3P2 MA1D12 (.,-4> Z�� F-6� !�� 1 � %)� 0m4αpg-96 (

�  P� d  C�1 J  �( �#i  Q �� 7"#*0$  6@� 7&  ' ��  R� �

��R� �&**+ ,� �% x�1 � &4#' 7> Z#6 F-6� ��8 &*-� % ,��%

 �& **+ �� R� , 8�1 �#i Q �� F+ � f( 7"#*0$ 6@� !� %

��R� � & 4�(� 7"#*0$ 6@� 7& ' ��R� �1 !��P� �� ,�&**+

 ��R� J�( :( �2�� ,8�1 �#iQ �� �&**+ ,1 �% � � � ��# 1 �f(

�(� ���G� �f(&4.��t� 7(#*C F1 αpg-28�αpg-247  �� R�

 �#iQ �� (� 7"#*0$6@� 7&'t – PA �SK,� ��P� &**+

 �#iQ �� ,��u – PA ,� �f( J�( &O�� &*'�1)����.(


�� � 
��� ��
�' Z�[4( FR��_�&�#1 p1�[	 y#4 :( .��#� o�$6@� ���j-6( 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�����M���$' ���P1 M�5

��

w#BG� :( � ��#1 &�#� y#4 :(FFP�&**s(&%( a*� S��6 )F 1

 o���� �?�4 (1F&�> �6� .S [Q �� F4#$4 v k#s o� %

�  9	0o�  �� �� ���j-  6( 7�  �: �  	 � �&  ' S����F  N�

p-4�6 &$[*� �(�� &'.

� 78 a��A. � <��. B��� 9�7��!��� B�� 

�#B  6 :( V  � �  % �&  **+ &  0�#	 !���&  ��?0% !�  %
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 �#B6 J�( �(&R	 ��& Q M&0 6� ,��+ &Q F1 �%����#B 6 

)1F�� 7#0�4�`6#6 ;�#/PBS ( ,O�j/ H8(� ;�#/ F1

�#� F1!�%Balb/c )7(� �( �#- 6�� #-0-� 4( (H ?O :( F +

 �#1 ���+ ������ 7�-����&4&' {��=	 .�'�� :( b����

�06> K��� F+ F-j% �# � :( V � �% ,�� + 7(= 0� F 1 � %
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 7&')�E��� �� F90O� �EEE (!��� ���E�&$[*� FN�� 
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 �mBW �� ~#6�������� My�?'( ;�j�#6 Z#04#�> &/�� 

���1 S[Q HO(&QPBS �/E#�V� ;&� F1 � �&' HQ �x

 &4&' =0���� ���1 J0$% �� I' .,-4> &R1 ^BQ���� !�� 1 � %

 J0\	��� T6#	 ,�(��#	����+ ,-0*0�( ��� F1G�0 6�����

 &4&' ���8)�(.~� N 7(= 0� F 1 F N#	 � 1 � ��P4 ��

,-4> !��1 �#� �#g �� �%��E:( V � � % � mBW M�-�#4�4 

,-4> !��1 &' F?6�<� �% .
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  1 T�(�  ' ��  G4FF  4#� F  + &  ' J0  0R	 !(���

� % :( ,?6�*� �mBW T6#	 &�#� !�$6@� F-G� �-0���D0�

��  R� :( V  � �&  **+ 7"#*0$  6@� !�  % t-PA Mu-PA �Sk 

�$20  6)�  1 S  [Q ���  -0���D0� (,4�  �: ^B  /�� �����

1 �C�6F���� =0� H��+ �#g .1F�(JF+ &' �G3� I0	�	

 �� R� I6�*� �mBW �& **+ � 1(�1 �#+� � r& % !(� 1 � %

IU/ml�!(�   1 Sk Mmg/ml�!(�   1 t-PA�IU/ml���� 

!(�1u-PA ,�&'�1 .,-4> �f( J00R	 !(�1 b`6 !�� 1 �� � %

���$6@� :( �-0���D0� �1 &�#� !�	� �-0���D0� � mBW :( 

mg/ml 
,-4> :( V� �% !��1 ;&� F1 � w#BG� �%�F90O� 

����,-4�6 FN�� &' F1#D4( �(�� .:( b � & R1 ^BQ�� ��

 7&   ' F��   A(���   mBW :( �   -0���D0� �#+�   � !�   %

��R� �&**+ M7"#*0$6@� !�%�� �mBW :( �-0���D0� IU/ml 

�� ,4��4( J0?���	 �$206 F��A( .#� ,��$6@� w#BG� F1

F �#� F+ ,_�(�' �� � &' !� �� �� � %��F 1#D4( F N�� 

,4�  �: H  /(#� �� M&  4�#1�F  90O� ^  -G� =  0� 7(=  0� !(

,-4> :( V� �% �#iQ �� ,��$6@� !��1 &' ,1��:�( �% .

� 78 �N$ �,��� B��� �� �0��?,6' T A1 2�1 I��, �� ��

cD?9�:& �� ��!?�=' B��?6� 45����,?4��P8 b�� <

D?��0$� 

F  �#� �� �&  R-� U��  �:> !�  %M�EE :( �  -0���D0� 

�1 &�#� !�$6@��E�mBW :( �-0���D0� !�%�M�M���/�
,B0� ,B0��� Z�� ,-4> :( V� �% �-0� !�� 1 F 1 � w# BG� � %

 ;&���� F90O� �],-4�6 FN�� & ' F1#D4( �(�� .� % F 1

 F�#� J�( :( !�6 �%�E� -0���D0� � mBW :( U0 � :( !� %

 �&**+ ��R� �&' J00R	 :( b� � &' F��A( 7"#*0$6@� !�%

7> F�#� ;��#-<� F+T6#	 �%�� ,4��4( J0?���	 �-0���D0� 

)�  mBW �  1IU/ml�� ( ,4�  �: H  /(#� �� M&  ' &  9R*��
F90O� !()!��� T�(�' ���]�(�20-4� 6 FN�� (= 0� 7(= 0�

 F�#� :( V� �% F-G� �%&' ,1��:�( .�O� !(�1 ,�(# -� !� %

 ,-4> �% 7> �<� F1 M!��1 F�#� :( ,D� F-G� F+ 1 � %F�# g

 F1 M&' =0� H��+ �J0*0	���> FB06 (Bayer) )�E:( �-0���D0� 

�mBWIU/ml�EEEE (7(= 0� � ��P� =0�#*��?0� �0��R�D�

Z�  6 �  $�(�   1 !�  %F��� F  1 M�&  �> �  6�	��#	(   0v

!�-��&  01�#	#4#$�( ��   4>#	( T   6#	0�=�D`��+#��-   6(

)F�4(�� (�:(&4( &' !�0�.

� 78 �N$ �,��� B��� 4=?	 9�?:& I��?, �?� �?�

 P�?��!���$ ;?,�. 45����,6' (u-PA) P$ ���@ ?,$ �?�

 Y�  �, B$� +��,S-2251 

7> :( b� 7#�:> J�( Z�[4( !(�1 *0P1 T�(�' F+ F� % 

�+�' !(=N( :( V� 0	�	 F1 &' J00R	 �&**+ H $C � �: I

S���  + .�  0B���D0� �� ��  G4 !�  %��F  4�8 �3  + !(
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,-4> !��1 =0�#*��?0� � 7"#*0$6@� &A ��4#B+#*� !�% ,BC 7(��D$% � ,DB� 
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�
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M�#B6�� ���8 7"#*0$6@� :( �-0���D0� )(& %(�� -s� p

�0p%�'�()�mBWµg/ml ��� ( � F -G���� :( � -0���D0� 

�mBWµg/ml��� ,-4> :( V��% !��1 �%7> F1& ' F�� A( .

:( b��MF 90O� µl�5 � mBW :( µg/ml�EEE !(�-� 1#6 

-*6V0-��5��S)bD04"#���+ (6 �b`µl�� � mBW :( 

IU/ml�E V%�k F1 :�*0+���( H /(#� �� � & ' F�� A( �%

 ,4��:�F90O� V%�k �#4 ~�N 7(=0� !( �%��2- 6� T6#	 

�&��(=0�())#-4>(�#� �#g ����� & ' U[*6 �-�#4�4 .

7���' !� �� �� .# � H Q(�� ,��$	 �6( �+��]F N�� 

�6,-4 (�� Z�[4( �� ��� .( �� F s � 6( � s� F 1 Z:x  � J

&*k :( FBQ���&' ���j-6( �B-G� ��-*s J.

��cD �� 45��0�(�& <� 45����,6' 9�j.$ 4$2�� �,���

� 78 B��� ��$2�1$ b�� <� 

��G4µL��� �#B<� :( mg/ml �E$6@� 0���8 7"#*

 T6#	µL��� �#B<� :( �E�01 �x#� pB0	#0J))�0�(��

�#iQµL��� ���1 PBS �/E1 �x#� 0	#0B0&' F*)�#c<�

�P4�pµL�EE $6@� 01 7"#*0	#0*0�mBW�1 FBmg/ml��#1 .(

o��1 p-4> �f( p6��1 �#m*� F1 %$ 6@� ��c 	( � 1 �07"#*

10	#0*0� F1 FB0�?�7"#*M�( ��� :( 0&' ���j-6( (= .
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Evaluation of the effect of antihuman plasminogen monoclonal 
antibodies of A4D10, A5E10 and A3B2 on the activation of  

fibrinolytic system 
Maleki A.1(MS), Mirshahi M.1(PhD), Pourfathollah A.A.1,2(PhD)

1Department of Hematology of  Tarbiat Modarres University 
2 Iranian Blood Transfusion Organization- Research Center 
 
Abstract 
 
Background and Objectives 
The most important component of fibrinolytic system is the proenzyme plasminogen that 
through  various activators is converted to its active form plasmin and performs its vital 
functions that is fibrin clot lysis. The first anti human plasminogen antibody was prepared by 
Ploplis in 1982 and its effect was studied. Since then many researchers have attempted to 
prepare and study anti plasminogen antibodies to elucidate important aspects of structure and 
activation mechanism of plasminogen , physiologic condition of fibrinolysis, etc. In the  
present study, we studied the probable effects of three antihuman plasminogen monoclonal 
antibodies A4D10, A5E10 and A2C8 on the activation of the fibrinolytic system. 

 
Materials and Methods 
After separate steps like the culture of antibody-producing hybridoma cells, their injection to 
mice, extraction of the ascites fluid and purification of antibodies were taken, various methods 
such as optical evaluation of  plasma clot lysis in the presence of antibodies, quantitative 
measurement of DD/E in D-dimer assay, evaluation with ELIZA assay using S-2251 synthetic 
substrate lysis and the like were used to study the effects of thses antibodies.  
 
Results 
Primary observations with human pooled plasma showed that in the presence of plasminogen 
activators (t-PA, u-PA and SK), A5E10 and A4D10 can enhance activation of fibrinolytic 
system, but A3B2 has no effect on this system. According to D- dimer assay, it was shown that 
the lytic effects of A5E10 and A4D10 antibodies were dose dependent; the higher the amount of 
antibodies, the lower their effects. The other test performed with S-2251 synthetic substrate 
showed plasminogen activation in the presence of Urokinase; therefore, lysis of this substrate 
enhanced in the presence of A5E10 and A4D10 antibodies. Moreover, in this test ineffectiveness 
of A3B2 on plasminogen activation was confirmed.

Conclusions 
In conclusion, we suggested A4D10 and A5E10 antibodies by modification of structural from of 
plasminogen facilitate its activation in presence of plasminogen activators.  
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