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������ &K	I ��%- &I��� A&"    ��M!�5���"�% ��� ���

(��� ����� .�)�"� ���� N� ��M!5���"�% �  ��((�'�'

    ���3� ���� �( ������!" E5�3���!" ��5" �( �� A���

&" (�� )3( .E�$�� PQ� �	� �� &
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    (���K�� ���� � ��M!��5���"�% E��5�3���!" �( ����'�(

��"���!��  � ��"S������ A/S���. 6��T" &����%B6  BK���

.�   &�" ����<= ��M!�5���"�% U9� V��$  ����� )4( .

�(�( �����G� �������5� /����D3�9"  V��$���.� ����� ������

  #��" V��$.� �� ����% ��� /�D��" �( ��M!5���"�%

������ �	� �� ��" � &K	I ��%– &" &I���  �����.  �(

     E!�5�� �( ��M!�5���"�% 6:��� 0���!H� �)�"� ���

 �9" $�3�)��K�. � (�QD�� &�" X�   �����)6-5(. �%  ���)[

 �� &��:�� �(�( ����G� /���D3�9"    V��$��.� ���� �����

  ����� �� 6�����K \������ A�����: �( ��M!���5���"�%

     ����Q	H 6
��� &��)D� ����!�S�� ��M!��5���"�%

��M!5���"�% &" �� (��   ����] �� �R�)��K�. (�
	��

&" �%( �!83 �        6�
�G $��3 ��� 1���Q" &�)��K�. ���%

&" �%( )7 A3( .  $@ (���" �( (��@� ��� ���   ��_� /���

   /���<�� $�3��)��K�. � (�QD�� �)���. �( ��M!5���"�%

���9: `�I( E5���
" � �5�� ��( �( �(���� ��� &

��� ��G� P8G" �)�"� ���� )9-8(.  ���    ��� ��@�

� 0����!H ���_� �� ���'���	@ �( &����F!3� ���c /���K���

�������� &��K	I ����%- &��I��� A��� ���>���� �� � �����)�

��)%�� � Q3� &!�<= d�C � ��� ;�e" ���)f �_� �(

��(�' �(�g!�� A�R�3��$�. )10( . &
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 &������%���� ���� �����>�3 &���5�3���!" /S<!��:�  �

o�i"   &�����( ���"�(   �� p�= �)!����� 10   �����

����� A�(�� �!��� �     E���� /��!��� 0��	e" �� ��:

)8/3 �2�( (  ���(�' ���F.    �� ��F@ p>�� �  ���(

����� A���<= �(���       ����� ��� ���!��� ���: ���%

4500  �( ��(5  R�g��!����� ���Q�I(������ .�� �� p��= 

� ��%���<= ���(   �( � r��	8" ��"�20-  ��@�( � 

&!��� ���� $��. (��'.  

�������� ������ �����'  s�� �� (���QD�� ����%�!"���=

Williams    ���(�' �(�g!��� ����] &�� �� ����
�% � 

)13( .400  /�g�����5. �.������� ������!�3��
�")PBS (  

)20  �S������"��
�"NaHPO4 A20  �S������"��
�"

NaH2PO4A 15/0  �S�����"NaClA ������ 4/7  =pH(A   

25    ��)���!=�!��� E�$��� 0�	e" �!�3��
�"750   ��H��

 &�	�" �(  ���!�3)Sigma( A5   �����	� 0���	e" ��!�3��
�"

 E���5	�2  �S���")Merck ( �3   0���	e" ���!�3��
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ELISA reader )EPOCH- Bio Tek (  /������]

 ul@ ��� n�" 0�� �(405  �% �!"����10  N� ����_

�v��I ��� ��(�'       &�
�!)�� &�)e)" E��� ��� p>�� �

  ������ �% ����)     ���"� ��� �K�5� ul�@ /�����] (
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��(�' ���D A(�QD�� ����.  

 �� �D3�9" ��� �( ������� s��   ���l�=m�g� ����' 

��� �� V�= �� �!83  ���� ��� ���D )14(  �(�g!��� A

���� .   ����� ����� ���������3�3 �( �   ���� A&
�!���<=  

400   A���!���� ������<= �� ���!�3��
�"5  ���!�3��
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  E���5	� �����	�2  �S���")Merck ( �3  ���!�3��
�"

&����5�� ��K"���� 5/0 &��	�" �( ���H�� ���!�3 )Sigma( 

 �.�c�� �(�( ���@� � �� � �(�� 6�
G �!83 . ��D� 

�� ��  ���� �( ������ �( /���" ���� �����" ����"( ����   

37 �@�( � &!���  ���
�� (��'�(�'� .   ��� ��� p>��

�!83 � 6�
G  �.�� �� &)�D" ���Q" �!.��)05/0  �( 0�"

 ����!�3Tris HCl A15/0    ����!�3 �( 0����"NaCl �   

4/7  =pH (  (��@�" �!83 �� �.�� ��K� ��"� � �� �(�$.�

������ ' ���� (�' ��� . ��c�B  l�=m�g����  ��� D" ���� Ks 

)���( ���_&( A��G� ��)%( �   ��!83 U9�� ��    ��� ����

���@� � �@��� �
K� �� � .��K�)& " ��& �� �� � �%( ��` 

�3(�D" �  Ks = (Q. L. ƞ)/ (t. A. ∆p) �" �K��e"&   (��� .

�( ��� �3(�D" Q ��G�   �.��� E�CH ��)%(�    �� ��� ����

"���  ��"� �( �!83t �@���  �"&   A�����L   ��!83 0��� � 

 &��)��K�.)6/1 &!����� ���!"( Aη �!���
��5�� �  �.����  

)Poise 2  �10( AA �!83 U9� �   ��3�3 �( (��@�" � 

   �.��������� ���������K� ��������F@ &
�!��������<=  

)17 /4 &!��� d��" �!"( � Ap∆  ��G. o<!:�)  ��� ��(

&!��� d��" �!" (&" ���� )15(.  

 �(�	H�" �  ��M!5���"�% �� &)? ��� 0�	e" �D�

 �k	? ��)1000 �S�"��
�" (�� ��F . 0�	e" ��� ��

 ��M!5���"�% ��(�Q"50 A100  �200  �( �S�"��
�"

400 ��(�' ��F ���<= �!�3��
�" .  �� &�g	!8" ��(�Q"

 ���>�� $���k	? ��   ���%1 A10 A100  &�	�"   �( 1��'

 �( ���!�3400 �� ���!�3��
�" ���� ����F �����<= . �����

�����  �%     ��� ��M!�5���"�% ����� �����<= ����% ��

�%�� ���)� ��M!5���"�% �   ���>��� ���� ����<=

�%�� ���)� �� A���>��  /�" ��24   ���"( �( ����

37 ���@�( &!����� � (����'  �����
��������.  p>���

(�QD�� ��%�!"���= � �  ���l�=m�g� B���c  ������   ��%

���� ���D .  

 �(���	H�" �   ���% ���:� �� N������k	? ����% 

�k	? �� ��M!5���"�% ���>�� 7	!8" ��% A �(400 

� ���<= �� �!�3��
�" � &3��!" ���  ��� r��	8"�� � �

 ��k	? ����% ��   ���%50 A100 A200   �� �S��"��
�"

� ��M!5���"�% � /�" �� A���' �% ���� �%�� ���)�

24  ��"( �( ����37  ��@�(  &!���� �  (���' �
��  ���

������� . p>����(����QD�� �����%�!"���= � � B�����c

 ���l=m�g���% ���� ����� � ������ �% �� ���'.  

�(�( 6�	e � ��$C ���� �%   ���"�� ��Student-t 

 ���� �(�g!���� . ��(���Q"05/0 < P &��)D"  ���k� �( ��(  

�� �!.�'.   
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 �����<= �( ��M!��5���"�%  � �����<= �( ���>���� A

�� ��%�%�� &" ��G� �% �%(.  

 0��@ w��!�1 &" ��G� �� �)%(   ��� ��M!5���"�%

 �k	?200 �S�"��
�"  ������ �� �5��Q" �(   �%��� �

��� ��  D�� 6�� ��"� (��QA  �T����H    (��QD�� ����� �

&)D" �_� ���l=m�g� B��c ��� �!��( ��( . �� ���>��

 �k	?100 &	�" �!�3 �( 1�' ����� �� �5��Q" �( $��  �

&)D" �_� �%��  ��� �� ���((�QD�� 6� ��"�A   �T����H

 (�QD�� �������( ���l=m�g� B��c �.  

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

��������������� � ��  

 0����@2 ���5��Q"  B����c � �(���QD�� ����%�!"���= �

������� �( �� ���!83 ���l��=m�g�  ����%��M!��5���"�%   

200  �S���"��
�"���� ���k	? 7��	!8" ����%  ���>����  

&" ��G� �%(.  

(�QD�� 6� ��"� A  (��QD�� ���� �T���H  B���c �

 �( �!83 ���l=m�g� ��M!�5���"�% 200  �S��"��
�" 

����%   ���>��� ��100  &�	�"      ��� �K�5� ��!�3 �( 1��'

 ��M!��5���"�%200  �S���"��
�"&��)D" /����g  ���(

������( .   &������� (�����" �����%�!"��= ������' �(

��M!5���"�%200  ���>�� �� �S�"��
�"10 &	�" 1�' 

 ��� ���% � �!�3 �( ��M!�5���"�%200   �S��"��
�"

 ���>�� ��1 &	�"    ��!�3 �( 1��'   %��� ��� ��5��Q" �( �

&)D" /��g �)!���� ���(.  

  
���  1 .�#	 $%&' ��� (&�)� ����������� � ������  �*�
� �����	
��� +�,-�	 � �.�/ 0�1�2���� 3�)4 
+ �5�6� 

	
�����	�  �	���� �� �	��  �����P ������ �	���� ����  �����P  ���� ��� �!"#� $��%   �����P  

�!��  50/5 ± 00/735   -  017/0 ± 220/0   -  103/0 ± )6 -10 × 058/1(   -  

 ./0 1/�2�2!200 �32�45/�  89/12 ± 00/555  001/0 <  008/0 ± 258/0  .025/0  103/0 ± )6 -10 × 493/0(  001/0 <  

 ./0 1/�2�2!100 �32�45/�  00/8 ± 00/638  001/0 <  008/0 ± 251/0  047/0  053/0 ± )6 -10 × 636/0(  003/0  

 ./0 1/�2�2!50 �32�45/�  50/10 ± 00/711  024/0  005/0 ± 236/0  196/0  093/0 ± )6 -10 × 898/0(  118/0  

 .758�9100 ��/� 5 /: �� #5;  19/5 ± 00/897  001/0 <  015/0 ± 163/0  034/0  363/0 ± )6 -10 × 169/2(  007/0  

 .758�910 ��/� 5 /: �� #5;  50/5 ± 00/774  001/0 <  010/0 ± 170/0  040/0  203/0 ± )6 -10 × 615/1(  013/0  

 .758�91 ��/� 5 /: �� #5;  77/5 ± 00/735    010/0 ± 186/0  046/0  086/0 ± )6 -10 × 320/1(  029/0  

����_ B5H �� (�QD�� 6� ��"� A����_ �� &3��!" ul@ �� 6c�g �� ����� (�QD�� ���� �T���HA  �!83 ���l=m�g� B��c)Ks (�� &!��� B5H d��" �!" ���.  
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����  

 �����P  

 ./0 1/�2�2!200 �32�45/�  89/12 ± 00/555  -  008/0 ± 258/0  -  103/0 ± )6 -10 × 493/0(  -  

 ./0 1/�2�2!200 �32�45/� 4 

 .758�9100 ��/� 5 /: �� #5;  
15/1 ± 00/820  001/0 <  003/0 ± 232/0  046/0  151/0 ± )6 -10 × 108/1(  002/0  

 ./0 1/�2�2!200 �32�45/� 4 

 .758�910 ��/� 5 /: �� #5;  
09/7 ± 00/721  001/0 <  004/0  ± 254/0  969/0  027/0 ± )6 -10 × 783/0(  001/0 <  

 ./0 1/�2�2!200 �32�45/� 4 

 .758�91 ��/� 5 /: �� #5;  
05/36 ± 00/610  070/0  001/0 ± 259/0  636/0  040/0 ± )6 -10 × 575/0(  064/0  

 (�QD�� 6� ��"�����_ B5H �� A����_ �� &3��!" ul@ �� 6c�g �� ����� (�QD�� ���� �T���HA  �!83 ���l=m�g� B��c)Ks (�� &!��� B5H d��" �!" ���.  
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 ./0 1/�2�2!100 �32�45/�  00/8 ± 00/638  -  008/0 ± 251/0  -  053/0 ± )6 -10 × 636/0(  -  

 ./0 1/�2�2!100 �32�45/� 4 

 .758�9100 ��/� 5 /: �� #5;  
03/5 ± 00/854  001/0 <  005/0 ± 224/0  010/0  183/0 ± )6 -10 × 295/1(  004/0  

 ./0 1/�2�2!100 �32�45/� 4 

 .758�910 ��/� 5 /: �� #5;  
00/5 ± 00/760  001/0 <  002/0 ± 241/0  126/0  109/0 ± )6 -10 × 943/0(  012/0  

 ./0 1/�2�2!100 �32�45/� 4 

 .758�91 ��/� 5 /: �� #5;  
02/18 ± 00/663  100/0  00/0 ± 244/0  193/0  071/0 ± )6 -10 × 787/0(  043/0  

����_ B5H �� (�QD�� 6� ��"� A����_ �� &3��!" ul@ �� 6c�g �� ����� (�QD�� ���� �T���HA  �!83 ���l=m�g� B��c)Ks (�� &!��� B5H d��" �!" ���.  
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 ./0 1/�2�2!50 �32�45/�  50/10 ± 00/711  -  005/0 ± 236/0  -  093/0 ± )6 -10 × 898/0(  -  

 ./0 1/�2�2!50 �32�45/� 4 

 .758�9100 ��/� 5 /: �� #5;  
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 ./0 1/�2�2!50 �32�45/� 4 

 .758�91 ��/� 5 /: �� #5;  
00/10 ± 00/740  026/0  003/0 ± 232/0  358/0  106/0 ± )6 -10 × 168/1(  030/0  

����_ B5H �� (�QD�� 6� ��"� A����_ �� &3��!" ul@ �� 6c�g �� ����� (�QD�� ���� �T���HA  �!83 ���l=m�g� B��c)Ks (�� &!��� B5H d��" �!" ���.  
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Abstract 
Background: Some studies suggest that increased homocystein in blood leads to alterations in 
coagulation; however, the precise mechanism is not clear. The aim of this study was to compare 
different concentrations of homocysteine and aspirin on coagulation parameters and permeability 
coefficient of clot in the plasma of healthy individuals in vitro.  

Methods: Different concentrations of homocysteine (50, 100, 200 µM) and aspirin (1, 10, 100 mg/l) 
were added to the plasma citrate. They were incubated at 37°C for 24 hours. Then, coagulation 
parameters were analyzed by the turbidimetric procedure at 405 nm and permeability coefficient of 
clot was determined. The independent samples t-test was utilized to compare the results. 

Findings: Homocysteine at 200 µM with aspirin 100 mg/l had significant changes in the total 
coagulation time (820.00 ± 1.15 s), maximum coagulation velocity (0.232 ± 0.003), the permeability 
coefficient of clot [(1.108 × 10-6) ± 0.151] compared to homocysteine at 200 µM [555.00 ± 12.89, 
0.258 ± 0.008, (0.493 × 10-6) ± 0.038, respectively] (P < 0.05). Homocysteine at 200 µM with aspirin 
1 mg/l did not significantly change in either parameter (P > 0.05). Homocysteine at 100 µM with 
aspirin 1 mg/l significantly changed only in the permeability coefficient [(0.787 × 10-6) ± 0.071] 
compared to homocysteine at 100 µM [(0.636 × 10-6) ± 0.053] (P < 0.05).  

Conclusion: Aspirin with the dose more than 1 mg/l had more effect on higher concentrations of 
homocysteine and delayed forming clot by impeding the coagulation. It increased clot permeability, too. 
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