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6 C� �8��� ��+. @& ���21�; �� '�+3 DE8 �; .��G(�. HC�I� � '7�1��21/3��J ���13 �� = ���3 6 C� ��

6 C� '3 ���K�2� �; �1	 .���� $�:8 L�:�� ?�95�M3 @  '�N $� �� 6 C� $�	 H�90 @  �8� �;��;�O#�� �� 

P2�73 ��G(�. �� = ���3 6 C�$��;'36 C� 6�5�90 '&���� ���& @95�M3 L� �� !�;�  � @O�+J '< �� �;

����+,8!'QM2 $��& $���3 P-Selectin $���3 � '� C� R�SJ D�3�� !pH60�T ���" '2��& ��13 .

#��� ��$� ��
��	 *�S8� @95�M3 U18 �� J'K��1 '9ME3 �1& ���9J ����6 C� �� @81�8 ��O,�� �� ��O	 @O�+J = ���3 ��;

60�T ���" '2��& ��13 '0��VJ ?�1� @& $��+J .���9J L� ��
�!H�� ��� @& W1&�3 �#�� 

W1&�3 �#�� 

� *�� ��� @&

�1& @�+J *12 ��� @& W1&�3 ��13 .'QM2 $��& $���3 �#�� �; ���&P-Selectin(CD62p) �O& 

K�2� $���3 L�7X =; � ���31��21(0 Y�� �� ���pH �� �� ���K�O2� �O& 'O� C� RO�SJ D�3�� �6-O�81T� 

��2� Z�8���	��� �60�T ���" '2��& ��13 L��21�-� .![��8 $�3� 62� @& �� \�]�(QJ @(�2� @& ���3� 

$13�� Anova*�8 �� ���K�2� �& ���3� ���0��/��SPSS  �	 *�S8� .

 �%�� ��
$���3 *12 �J H�� ��� '< ��pH '793 D��0� �1O& @�0� ����)
�/�±BB/�� H�� ��� �� 
�/�±
�/B��

*12 ���)(��/�p< .( $���3 'QM2 $��&P-Selestin 'O793 D��0� H�� ��� @& 6/-8 *12 ��� �� @O�0� ����

�1&)�/`±��/��@& 6/-8 H�� ��� �� B�/��±��/

*12 ��� �� )(��/�p< .( �O& 'O� C� RO�SJ $��O�3

 �� �� ���K�2�6-�81T� ��2� Z�8���	��� �'O793 D;�O  H�� ��� @O& 6/-8 *12 ��� �� L��21�-� ����

��� $�:8)��/�p< .( 

&�
'  �
�( 
$�:8 @95�M3 L� 6 C� @  62� L� ��7;� '3 H�90 ����+,8 '< �� �; $�O�& $�O3� 6O	aT �Ob� �� � �81O	

 'QM2P-Selectin6 C� �� '3 D��0� �; �&� .'3 cI�	 L� �� L��&�7& '2��& ���& $�1Jin vitro '���  

��  ���K�2� = ���3 6 C� 6�5�90 .

�)�*�
)� +�:!6 C�P-Selectin'� C� R�SJ !���31��21(0 !

������ ����	:��/��/��
����� ����	:��/�/��

����� ����  !�"#� $!��! $�% &�'"(! $����) *�'+',	 -#�� � ./�01�� 
��2� 345�5&6:PhD$!��! $�% &�'"(! $����) *�'+',	 -#�� �����")! � .7+4�8  9�4�	�:/�(�:�! ."2� ;6<7= �:����>����� 
?�$!��! $�% &�'"(! $����) *�'+',	 -#�� � ./�01����� ����  !�"#� 
��@+)� ABC"� ���")! � .)�7D$!��! $�% &�'"(! $����) *�'+',	 -#�� �� 
��$!��! $�% &�'"(! $����) *�'+',	 -#�� �  9�4�+8 E�7D��# 
��$!��! $�% &�'"(! $����) *�'+',	 -#�� � ./�01����� ���� E�7D��# 

�>$!��! $�% &�'"(! $����) *�'+',	 -#�� � .)�7D @+)� ABC"� 
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$�+8P-Selectin."#F� G:H	 6�"#�I <:J!K�$�+L�8$!��M:/ 6

���

���	� 
�#F� N'( �:/ �� �/ K<�D O"%�7�D .8��% O�8 ��"�)

�)!)�.(&��) S�! �6<�J  �TI �8 <+U�M2�� VWX�# �/

�>�Y�HJ Z)�"� 6 $6�M+� ��>��"+4��":�.�6 <7�D�8

$� .[+\] �!<'� �/L��^×���>��.�<D�8 .��#F� ��/

 �+�)����# �0� �! 6 K��8 O"2/ <I�� $!�C"�)! -�`�  ��/

 .� a"1� <(�D .$� ��:� &�] $��% �� ��/����)! �6� 

.� &�[� V;6�� K�!��� O8 @+)� &�\(� O8 .46 S��! 6 <(�D

 .� b��8 ��! ��D c+M1	 ���) O8 .I6�� dF� O# ��D

 S+e	6�� c+4� S+:/ O8 V<��:( �6<,� !� @+)� c,� �	 6 �/

 �#F� fT)  �/��"g)� .� ���� �/ O�8 �h5� �)�� �	 <(�D

 ��D K�!� .I6�� @+)� .�[+\] ;6��� ��+�	6<�(� ���i� V.

K<77# 6 S+�M+�)�")6�� VW��"+(<+2�#! <�7(�� ."#F�  �/

ADPase)CD39 ( .� <+4�	 O�8 @+�)� O�# ."I6 .46 <77#

 .�� ��!6 ;6�� K�!��� ����jV��� *��\+#�	 ���+�	6<�( ��

 �#F� k�[� .� �!�I �/ $� 6 <(�+j � �/!.�� &�[� V<�77#

 .�� ���H�! O�"C4 lm��"��i( 6 .�"#F� G�:H	 OH+"( �� �D��.

���H�! Y#!��"� ��#F�  �!<�i0( O�H+"( �� O�# .	!�++`	

.� +�j $��+8 c��D ��D �MS+e	6��� ��/)IIIa/IIb VgpIb ( 6

���#F� ���+4�[�  ���/�#��� <��+4�	)CD40L 6CD63 6

CD62P����#F� nM�g���:# 6���� �+���)�M4(V$����+8

�o2�<+g+4 cM+	���6�M+� c+M1	 6 .o7� 9��D �8  �/  ��/

 ����#F� �! a"1����(platelet-derived microparticles) 

.� <7D�8)�.(�����! �! .M���/�#��� SVS+e	6����M+�j P-

Selectin �!�p�! q��( �! S+"M4 K�!�(�% C- type lectin 

&���M�� �! 6K<7\2��X  ���/���)!)?.(���0�� .����)!P-

Selectin c������D :GMP-140, CD62P, PADGEM 

�)!)�V?.(!�j �� V.[+\] �4�J �� &�M4�� S�!&�( /� 

&�(!�j �� .,D�	  �p��! �� -�+( 6 ��#F�  ��o4�  ��/

 r�� � c\�6�&��)  �/��+h�	 �,	 6 ��!� ��s6 &�+�	6<(

d�,� fT) O8 ���) O8 6 t��% ��% K�+%u c,� �! V�/

 &��)��#F� 6 &�+�	6<( .� c'"7� �/ ��D)�V�.(��M�:�

 �#F� .�=! .��  -��(��% 3I�	 V�/ <�D�8 .� ���! S��! �

O8 �)���2+(�j� O8 O# $9F# S+\�6�	 <7(�� 3�"C�  �/

 .� �!�� ;6�� K�!��� O8 @+)� c+4� .� ;�o	! V<(�D 6 <"�!

 ��+4�[� q6��D 6 ."#F� K�\(! c+M1	 O�+)6 O8 ���i( ��

 .� c+M1	 S��\+� V ��'[(!  �/��"#�� ���j .S��! .�] ��

 S+e	6�� V<7���� cv� &�(!�j .��1L  �/CD62P 6CD63 

&�B�	! O�+�)6 O�8 6 K<�D ��8 .4�M+4�(�# Y"2+) a��] �!

&���(!�j �1��L O��8 ���/ �1��L fT��)  6� ���8 V.s����%  

�#F� .�� $��+8 �/ ���D .6� S��! �!P-Selectin -�s !� 6

.�! K6�j w�	 <�<s  �/(Neoepitopes) K�!� �!�I O�# <(!

 ��#F� $<D &�[� .)��8  !�8 .)�2J ��+28 �"�!��� ��/

�)!)�.( -��(��% �!  �+j���s  !�8 O# S�! O8 Os�	 �8 

A�'( ��X� �!��! S+7X Y/ 6 W+7��"+)�\�6�	 $!��:+8 ��

 .�� K��o"�)! Y#!�"� �#F� a��-	 �! ."#F� �+4�[� V���D 

��+2�8 ��+:/! &�B�,� S��! .�!���# 6 ��+4�[� S�!�8�78

 ��!�  ����)�.(��!��� �! .�M� K��6���� S��! .o+# &�"7#

 O# �)! .:i� $����) �� O�s�	 ��+(� $��% &��'"(!  ��/

 ��+4�[� 6 �)! K��# @�s ��% O8 !�  ����  �����  ��/

 $������ �+)�2��J $����8 r���8 ���is �� ���+o+#  ���/

K��6��� ��)! K<+�)� ��H(! O8 �#F� Kx�6 O8 .(�%  �/

  �+j���s .�"#F� &�B�,� ��+o+# $<D Y# �! $!�"8 �	

��#)^V�.(.� O# .��/��"#�� �! $!�	 &��[� .)��8 �is

 �#F� $<D �!� �!��I .)��8 ���� �/V$��+8 P-Selectin 6

O���8 ����)�� �� .��"#F� G���:H	 N������� S+���7X Y��/

�2+(�j� .� 3�"C�  �/ <D�8)��.(-�+(  �!<�i0( *<�

 -+� ��!�#F� �+4�[� $�)! �h5� �/)�?>��.(O8 Os�	 �8

 �6� O�8 ��#F� ��� ��1�# �� O�# q�y�� S�!PRP ��� 

 �:)F� .� O+i	 �#F� �! .7L  !�8 a+',	 S�! �� V��D

 �#F� �+o+# .)��8 $!-�+� V$�����) �� K<�D O�+i	  �/

 �+4�[�P-Selectin *!�++`	 VpH .] �� ."#F� G:H	 6

���j �!�I .)��8 ���� V�#F� O+i	 &6! �6� O) .


 ��� �
���
O[4�T� q��( �! K<�D ��H(! .o+�=�	 .�[T'� O�[��s 6

�� O2+# O[4�T� �� K��0��� �� K<D O+i	 Y#!�"� �#F�  �/

 <(��8 $!�i	 $�% &�'"(!.O(�:( �6� ���8 .���B�	  �+j .

O(�:( �! c\I z�B�� ��is $�j<�77#!</! ���:	 �!  ��+j

K��6��� a+',	 ��! �� $�(� .(�%  �/ K��s! O"��j <D.�!

�!<[	 S�!?�VO�+i	 &6! �6� O�8 {��8�� O2�+# ??�<�� 

�8�� 6 �6� �6� O8 {??���8 ���) �6� O�8 {��8�� �<� .
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�6�K�VK��:D ?V-+�����

���

�#F� O�+i	 �! n�� ��/VK�01������ O�8 $!��i	 K��0��� �! 

.� &�)�!  -#�� ��")  9�4�	�:/ Vc���,	 �! n� O# <D

 ���( 6 ���( VO2�+# K��:�D c���D O�# O2+# �/ *�BC1�

 O+i	 ����	 VK<77#!</! .j�!�(�% 6�� ���8 N������ ����	 

�\h |�BC� �"��.�<���j .O2�+# �/ *���",� ng)

 O8?.� Y+2'	  6�2� �:2I <D. !�8 $� �! �:2I W�

 N����� ��H(!pH .�� �!��I .�)��8 ����� W�� V����j

 N�C8 O�8 �:2�I W�� 6  �"��"+)��� NC8 O8 �:2I

.� c'"7� ��'[(! <D.

K�!<(!  �+jpH:

�! ���! S��!  !��8 pH ��"� METLER DELTA 345 

<D K��o")! .*<�� O8 K�0")� !<"8! O#  ��] O8?�O�'+I� 

K�01������  ���� O�8 $� $�+)!�\+4�#  ��� �	 K<D SD6�

<)�8. �/��	!�\+4�# �8 ng) �=pH 6�=pH V!� K�0")�

�\+4�#KK��# 6pHO(�:( K�!<(! �/  �+j.�<D.

 �"��"+)��� :

 6� !<�"8! �� NC8 S�! �� �/�.��+� ��#F� �! ��"+4 

VY#!�"��.�+� &��,� �"+4�K�6-��! <�+U<4����!��� <=�� 

�#F� �	 <D <(��j nM+� �/)�6 ��#F� YHJ �Y�HJ 

�+	�2��M+�.(�+	�2��M+� 6 ���#F� {����C����� O��'+I� 

���D c���# $�+)�2�M+� c�:� ��	 <D  �!<i0( &�~C� .

;�� {��C� ng)�|�B�C� *�o2� ���8 Z)�	 O\	�� 

��?���<��D O"2��D ����j )��8 O��+i	  !� *�o2��� �����8

|�BC�V���.�+� ���� ��jKH2PO4V���.�+� ���j

 ����Na2HPO4V���.�+� ����� ��jKCL V^�/^���j 

����NaCl 6���/����� ��j EDTA K���:( S����	 !� 

 �"+4 W� K969 $�4�8 W� ��.�Y�-�� .�� .�:# ng�)

 O�8 &���,� .��# Y�HJ 6 K��# O��y! $� O8 �T'����"+4 

.� K<(�)� D��.pH  6� <���8 �/�<�D�8 Y+��7	 .�! <�[8

 G���� V�1"2D O�J�� ���)� 6 K<�D O�"C�� �6� .��6�

�#F� �� �/�/�.)�6�7�D |�B�C� .	�o2�� ���8 .)

<���j .�!<# �/ N����� O4�4 O) �� ng)��� �"+46�M+� 

<��D K�6-���! ;���� .��"#F� &����,� �! .&6! O��4�4 O��8��

(� &����,� ���"+46�M+�.��"  ����8)x0949Dako (6&���"7# 

.o7� ���	6-�!6 �6� O�4�4 O8 6��.�"(� ��"+46�M+�  ���8

(F0803 Dako)CD61�#F�  !�8 O#�)! .=�B"%! �/

 $!��7� O�8 �#���� S�! �! .4��) �+[:s S++[	 �is O8 6

.�� K��o"�)! �j�)�7D <�D K�6-��! V���D .���) O�4�4 O�8

."(�  ��8(R7200DAKO)CD62P �D K�6-��! K���s! 6 <

&��,� �	 <D K�!� �/?�<(��D O�8�M(! &��~C� �� O'+I� .

&����,� �! K��o"��)! ���8 ng��) K������  ���/ K�0"��)�  ����)

 &�\�j  �"��"+)��� Y�HJ 6 K��# -+4 !� ��s�� -��I  �/

 �6<J O8 �#F� &��,��/�.�+� <(�)� �"+4K<D.Z�)�	 

 �"��"+�)��� K�0")� VW�	��� .�"(� $��+8 $!-�+� $9 ��/ 

CD61 6CD62p �#F� fT)  6� �8 K�!<(! �/ +j�<D  

<���j ��!-j �#F� <=�� *��= O8 ���"( 6.

."#F� G:H	 N����� :

O�"C�� .M+")F� O4�4 6� �� O(�:( �/ ��'[(! NC8 �� 

<D .O+i	 �is O4�4 W�PPP)Plasma Poor Platelet ( 6

��#F� ���:�D �is O4�4 W� �I K��o"�)! ����� ��/ �!�

���j .O+i	  !�8PPP *<�� O�8 &6! O�4�4 ���� O�'+I� 

���� O"�D!��8 .�6� &��,� ng) 6 K<D 9�o��"(�) ��j 

<��D .����H(! �6� O��4�4 *�����",�  6� .��"#F� ���:��D

 <D)����>n+) nM� .(�#F� �!<[	 ��8 �/PPP {��8�� 

�!<��[	 O��8 O��(�:( ���/ O��8���V���>?��,��� ���/ �� 

.�+� Y+�7	 �"+4 <D.��/  6� ."#F� G:H	 N����� ng) 

O(�:( �! �!<# �! K��o")! �8 �/�2+(�j� S+")�"2���  �/ 6

����8 .���"#F� �����M�:� �����( �! <+���)! W+(6<+���D!��

K�0"��)�)Aggregometer Helena Paks-4 (<��D ����H(! .

<���j �\h ."#F� G:H	 <=�� *��= O8 ���"( .

 !�8c+�,	 K�!� ���( O���(�8 �! ��/ !-��!  ��/��SPSS 

<D K��o")! .K6��j ��/ �� K<�� �)� O8 ��% ����'�  !�8

 AC1��  !��8 6 <�D O\�)�,� ��+[� z!�,(! 6 S+0(�+�

 K6��j O�) S+�8 .4��:"J! *6�o	 �17� $��#V�!Post hoc 

N�����Anova �6� �8Bonferroni <�D K��o")! . !��8

  ��/�6� �� .�)��8 �����  �/�"�!��� S+8 {�\	�! .)��8

C� <�D K��o")! $�)�+� .0"2\:/ @��y �! 3�" .O��=��

 O�"�� ��# O8 $�7+:]! N������ c�+�,	 6 O��-H	 �� �� ��/

 K�6<,�^�%��8 .
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$�+8P-Selectin."#F� G:H	 6�"#�I <:J!K�$�+L�8$!��M:/ 6

���

�� ����� 
&6<s �� K<�� �)� O8 ���"( ��)! K<D O=F% :

H��N�:$���3 ?����eJ pH ���� !P-Selectin R�SJ D�3�� �

����+,8 ��� @2 �� '� C� 

)�;��� (���If $�3� 

)

=n(
)

=n(�)
�=n(�

?�/�±?�/��^/�±��/�?�/�±��/�pH 
��/��±��/??�^/�?±��/���/^±��/��P-Selectin(%) 

�^/�^±��/�?�?/?�±��/����/?�±�^/��
�#F� G:H	 <=�� 

)<+)! W+(6<+D!��(

��/��±��/��?�/��±��/����/�±��/�?
G:H	 <=��

�#F�)S+")�"2��(

$�:/ O# ��] .�� K</�1�� ;��� &6<s �� S+�8 V���D

 ����'� S+0(�+�pH ���) 6 &6! �6� 6 �6� 6 &6! �6� �� 

.7[� *6�o	 K</�1� �!�.���D)��/�p<.( 

����'� S+0(�+� S+8 S+7X Y/ CD62P 6 &6! �6� S+�8 

.7[� *6�o	 ��) K</�1�  �!�.���D)��/�p<)( �!��:(

�.(

����	 ���1�8�:?����eJP-Selectin����+,8 ?�3 '< �� 

�! K��o"��)! ���8 .��"#F� G��:H	 ������'� S+0(���+� S+��8 

�2+(�j� *6��o	 ���) 6 &6! �6� �� <+�)! W+(6<+D!�� 

.7[� ���8 ���s��  �!�)��/�p<.( �����'� S+0(��+� S+�8

 �! K��o")! �8 ."#F� G:H	 �2�+(�j� )�"2��� "�6� �� S+

 .7[� *6�o	 ��) 6 &6! ��8 ��s�� �!�)��/�p<.( {�\	�!

 �����'� S+8pH #F� G�:H	 N������ 6�"��8 .�2�+(�j� 

�= O�8 ��) 6 �6� 6 &6! �6� �� <+)! W+(6<+D!���*��

<D ��6��8 E�M[�)8O@+	�	 �^/�>6�?/�>6��/�>=r(

)��/�p< .( 

�����'� S+�8 {�\	�! pH ��8 .�"#F� G�:H	 N������ 6

�2��+(�j� O��8 ����) 6 �6� 6 &6! �6� �� S+")�"2���� 

<D ��6��8 E�M[� *��=)@�+	�	 O8��/�>6��/�>6

��/�>=r)(��/�p< .( 

����'� S+8 {�\	�!pH $�+8 $!-+� 6P-Selectin �6� �� 

<D ��6��8 Y+'"2� *��= O8 ��) 6 �6� 6 &6!)@+	�	 O8

�?/�6�6?^/�6��/�=r)(��/�p<.( 

$��+8 $!-�+� �����'� S+8 {�\	�! P-Selectin N������ 6

�8 ."#F� G:H	�2+(�j� &6! �6� �� <+�)! W+(6<+D!�� 

��6���8 ���% lm�"\2�( 6 E�M[� *��= O8 ��) 6 �6� 6

<D)@+	�	 O8��/�>6��/�>6��/�>=r)(��/�p<.( 

��� 
�� �#F� O# S�! O8 Os�	 �8K��6� ��is O�# ��)!  !

 .� -��H	 $!��:+8  !�8  -��(�% �!  �+j��s &�"7# V��D

 �� @)�7� .����# �is $� �+o+#in vivo  ����� O�s�	

 �)! K��# z�T[� ��% O8 !� .�#F� 6 O�+i	 .�] �� ��/

 .� W+4�8�"� 6 W�9�4���� *!�++`	 ��X�  �!<i0( <(��D

 .8��T��( *!�h! q�:H� �� *!�++`	 S�! O# $�:"%�)  6� 

�+4�[� 6$��/."#F� ������8 N/�# O8 ���i( �� 6 ��!� 

.� a��-	 �! n� <��H(! .�#F� �+4�[� O8 a��-	 �! n� �/

 $� �+o+# �/��!� .0"2�8 . 6� ��8 �h5�� ��!��� �! .�M�

K��6����� S���! ���+o+#V �!<��i0( *<��� 6 <��+4�	 �6� 

�#F� �)! Y#!�"�  �/)��V��V�.(4� S+:/ O8 ���+( c�+

 S��! �+o+# &�"7# �is .\)�7� 6 E�2J �6� O# �)!

 ���+j �!��I K��o")! ���� K��6��� .Y�i� �! *!��++`	 S���	

 �#F� �� K<D ��H�! Y#!�"�  �/V&�[� $� $<D .� �/ <D�8

 �++`	 b��8 O#�#F� *�+J 6 ��M�:� �� .� �/ ��D)��V

��.(

O�+�)6 O8 O# .)�2J  �/�"�!��� �! .M� .�� $� $!��	

�#F� �+4�[� $��+8 $!-�+� V��# .8����! !� �/ CD62P)P-

Selectin (�)!)��.(�6� �! .�)��8  !��8 E�2J  �/

 $���+8 $!-��+�CD62P V !�!� O��# ���)!  �"��"+��)���

 ��)! @)�7� �+=�B"%! 6 �+)�2J)��V��.(��0�� �!

N����� ��#F� ��+4�[� .)��8 �� E�2J ��+28  �/ ��/

?�

��

&6! �6� ��) �6�
�
�
��
��
��

��

?�

�6� �6�

��
��

P-
Se

le
ct

in

$�3�)���(

www.SID.ir



Arc
hi

ve
 o

f S
ID

�6�K�VK��:D ?V-+�����

���

G:H	 N����� .� ."#F� <D�8)�.(V��!��� S�! O8 Os�	 �8

 .��+:+��D�+8 *!���++`	 .��)��8 N/6x��� S���! z<��/

�#F� .�] Y#!�"�  �/? �!<�i0( &6! �6� ���8 �� O�# 

 ����/�"�!��� �! �"���)!� S+���:/CD62P O���8 ����)�� 6

�2��+(�j�  !���8 <+��)! W+(6<+��D!�� 6 S+")�"2����  ���/

 �#F� $<D &�[� .8����! <�D K��o"�)! �/ .����� O�[4�T�

 $��+8 O���� $!-+�P-Selectin �� V&6! �6� ��/^±��/��

<��D ��6����8 <��=��6N�!-���! ����) 6 �6�  ���/�6� �� 

.7[� �����  �!�)��/�p< .( .(��is  �/��!<(�"�)! a�\]

 &��\I ����V !��8 n(!���� �!<�'� pH O�+i	 &6! �6� �� 

�! �"1+8 �/� !�8 6P-Selectin &6! �6� �� ��%��	��%

�.<D�8)��.(

O"��� .#�J �� N/6x�  �/ �� .�"#F� G:H	 N/�# �!

 O��8 ���)���2��+(�j� VS+")�"2���� 6 <+��)! W+(6<+��D!�� 

$���+8 $!-��+� N�!-���!P-Selectin N�!-���! 6pH .��] 

.�  �!<i0( <D�8 .

O/� �� N/6x� �+%!  �/ .)��8 O7+�� ��  ��+28  �/

 �#F� �+4�[� ��\i8 6K<�D ���H(! �/ ��)!.N/6x�� ��

 &�) �� O# .i8�1��^^� Z)�	 ��7H+� �� 6 $!���M:/ 6

&��)�^^� Z�)�	 �<�7�� $���+8 V<�D ���H(! $!����M:/ 6

.,T�)P-Selectin ��#F� ��+4�[� .��)��8  !��8  ���/

 ����j �!�I N����� ���� Y#!�"� .N/6x�� S��! �� �! ��/

 �#F� a+�[	 �is ��� ��%  �:)F� <D K��o")! �/ .S�!

N/6x� $��+8 $!-�+� O�# �!� $�1�( �/P-Selectin �6� �� 

.�� N�!-��! &6! �6� O8 �\2( O+i	 YH7� O�H+"( �� V<�8��

�#F� @+)� ��X� 6 &�[�  �!<i0( .] �/.�<(��D .��78

 N/6x� S+'',� K<+'� O8V.� ��! S�! a+�[	 &�\(� O8 <(!�	

 �#F� �<H� �6� �� c���# $�% �!  ��)!<s �! n� �/

PRP <D�8 &�[� �� !� .:i� N'( O#�#F�  ��) ��o�! �/

.� <7#)�^V��.(�! c=�J ���"( �8 O8�1� O[4�T� S�! ���"(

�)! K��8 �� N/6x� .

&��) �� O# .i8�1� O[4�T� ���^^? Z�)�	 �<�7�� 6

."#F�  �o4� $�+)r�(!�j� .)��8 O8 V<D ��H(! $!��M:/

 .,T��) $���+8 �! K��o"��)! ���8P-Selectin K�!<��(! 6 ���+j

 S+e	6���M+�jIIb/IIIa �#F� �� <�7"%!��� Y#!��"�  ��/ .

O# �!� $�1( .)��8 S�! ���"(:

�>K�!<��(!  !���8  �"��"+��)��� .,T��) $���+8  ���+jP-

Selectin is �1( ���[� $�!� $��&��D��#F� $<���/��

�6�J.)�2 .�<D�8 .

�>��	 $�+8 P-Selectin �8��j�\�6�	��"8  ���)�!�� ��8 S+4

 *����",� $<�D �!�� �[�)6 �0(�1( S�! O# �)! Z\	��

&�(!�j .� �o4�  �/ <D�8 .

K�!<(!  �/�"�!��� ��:	 .� N/6x� S�! �� K<D  �+j <7(!�	

 ��#F� $<�D &�[� �!<'� K<77# .��01+� &6! �6� �� ��/

<7D�8)��.(

&�) ���^^�V�����! *!��++`	 $!-�+� $!��M:/ 6pH 

�#F� �� �  �/ ���� �6� O) .] !� K<D  �!<i0( Y#!�"

 <(�!� �!�I .)��8 .$� ���"( $�1( �/ .7[� N�!-�! K<7/� �!�

 $!-+�pH ���8 &6! �6� O�8 �\2( ��) �6� �� )��.(S��!

�)! K��8 O8�1� �� N/6x� �! c=�J ���"( �8 ���"( .

&���) �� O��# .1��/6x� �� �^^�Z��)�	 ����+70� 6

$!��M:/ �6� .�7[� �#F� O+i	 �6� 6� V���j ��H(! 

.��8 6 *�#PRP O�#  ���] O8 ���j �!�I .)��8 ���� 

.]�$!-+�  �!<i0( �6� pH $�+8 VP-Selectin G:H	 6

�8 ."#F��2+(�j� ADP <�D .�)��8 .;��� .�)��8 ��

 $!-+�pH �#F� �� �6� O�8 K<D O+i	  �/PRP �6� �! 

[� *6�o	 YH7� �6� �	 &6!.7��8 O"��+(  �!� .VO�H+"( S��! 

K<�� �)� O8 ���"( .:( <+��	 !� �� N/6x� �! <7# .S�! ��

 VN/6x� �8 ."#F� G:H	 N������2+(�j� ADP .)��8 

.�7[� N/�# YH7� �	 &6! �6� �! O# <D ���8 O�"���  �!� .

$�+8 ����'�P-Selectin O�"��� N�!-�!  �!<i0( *<� .] 

��8 �1� O"��� S�! O#.� �� O[4�T� ���"( �8 O8<D�8)�(.

&���) �� O��# .1��/6x� �� �^^�Z��)�	 O��:4�/ 6

$��+8 $!-�+� V<D ��H(! $!��M:/P-Selectin ��#F�  ��/

 ����j �!��I .�)��8 ����  �!<i0( .] Y#!�"� .S��! ��

 $�+8 $!-+� O# <D AC1� O[4�T�P-Selectin &6! �6� �� 

�? ±?�YH7��� �6� �� 6 <��=�� ��±��K����8 <��=�� 

�)!)�?(.$�+8 $!-+� N�!-�! S�! P-Selectin ��D�j ��8 

O8�1� $��� O[4�T�  !�)! K��8 &�) �� O#�^^� Z�)�	 

.(�"+D!6 V���j ��H(! $!��M:/ 6;��� O[4�T� �� $!-�+�

 �8 ."#F� G:H	 �2�+(�j�  ��/ADP .�)��8 $9F�# 6

<DK<���j AC1� 6KG�:H	  �!<�i0( *<�� .�] O#
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$�+8P-Selectin."#F� G:H	 6�"#�I <:J!K�$�+L�8$!��M:/ 6

���

��"#F� ���8 .�2��+(�j� ADP $!-��+� O��8 ??���8 6 <��=�� 

�2+(�j� $!-+� O8 $9F# ��.� N/�# <=�� <8��)��.(

N/6x� �� &�) �� O#  �0�� O8�1�  �/���?Z)�	 

$�0����# 6 $!��M:/ 6�	6�� $!-�+� V<D ��H(! $!��M:/ 6

$�+8P-Selectin $!-�+� O�# <�D ��!-j 6 <���j .)��8 

�� �#��� S�! $�+8 .� N�!-�!  �!<i0( .] <�8��)��V��(.

��#F� V$���� �D�j .] �� �� O[4�T� �8 O8�1� .7[� ��/

.� &�[� <(�D .

&�) S+:/ �� #�#�W\�� O�[4�T� �� $!��M:/ 6��h!  !

�2+(�j�  �/ADP V.��! V$9F�# S+")�"2��� 6 S���o(

���#F�  6� 3���"C�  ���/�6� .��] �� !� Y#!���"�  ���/

 ����  �!<i0( <(�!� �!�I .)��8 ..�"#F� G:H	 N�����

 S�! �! K��o")! �8�2+(�j� .�7[� N/�# �/ �6� �� !�  �!�

�!� $�1( &6! �6� O8 �\2( YH7�)��.(

&�) �� ���? Z�)�	 O�#  ��0�� N/6x� �� !��+( 6

V<D ��H(! $!��M:/ *!��++`	 pH ��#F� G�:H	 6��8 ��/

�2+(�j� F� �� $9F�# 6 S+\�6�	  �/ ��# Y#!��"�  ��/

 ����j �!��I .)��8 ���� .$!-�+�pH &6! �6� �� �/�±

��/���) �6� �� 6��/�±?�/�G�:H	 N������ 6 ��8 

�8 ."#F� �2�+(�j� &6! �6� �� S+\�6��	 �/�±�/��6

��) �6� ���/^±�/���8 6 <=�� �2+(�j� O�8 $9F# 

���) 6 &6!  ��/�6� �� @+	�	�±�/��6�/�±�/??

��� O�[4�T� ����"( <�7(�� ����"( S��! O# �)! K��8 <=��

$�1( .� ."#F� G:H	 $!-+� N/�# K<7/� <D�8 .

N�!-�! S+'',� S�! ��( a\] pH .�� c�+4� O�8 <�(!�	

 O2+# �"1+8  ����u�o( �+�8�I ��/��j O8 K��o")! ����  �/

<��D�8 �� &����[	 �<��� b����8 O��# HCO3/H2CO3Z+��,� 

.� K<(�!<i0( �D�.!�  ����8 Y"2+) .����# �<� V��! S�! 

*!�++`	 b��8 6 O"D!� &�\(� O8pH.� ��D .��� a+',	 ��

 ."#F� G:H	 S+8 .8�% {�\	�!V$!-�+� P-Selectin 6pH 

��( O8 �78 O# <D K</�1�!�+( .� ��! S�! $!��M:/ 6<�(!�	

 K!���:/ O��8 ���#F�  �1��L �+[��y6 �� ���++`	 c��+4� O��8

��"#�� �0��  �/ .8 Y2+4�8�"� <7(�� $!-�+� ��� 6  �!�/L-

Lactat N�!-�! b��8 lm�"��i( O# <D�8 pH.� Y/ ��D)��.(

O"��� 6 r�8 �� K<D �#u ��!�� O8 Os�	 �8 ��)� O8  �/

 S+1+� *�[4�T� 6 O[4�T� S�! �� K<��VO�# <�D AC1�� 

�#F� .� &�[�  �!<i0( .] �� �/ <(�D .S��! O8 Os�	 �8

 (�")! O# ��'8 .)��8 V."#F� ��M�:� .)��8 .�F] ��!< 

�#F� .� a��-	 �! n� K<D �!<(�1(  �/ c�+4� O�8 V<D�8

 N������ O�# S��!  ��/In vivo ��T% �!  �����'�  !�!� 

<7"2��/ ������  ���/��"#�� �! *���[4�T� �!  ��+2��8 �� 6

.��01�+� c���� $!��7� O�8 N/6x� S�! �� K��o")! K<�77#

���#F� ���+4�[� n��� ���/K����# ����� a����-	 �! <����8 V<��(!

N�����  ��/in vitro ���M�:� &��"7# 6 .�)��8 ��is 

<�D�8 ��s�� K<D <+4�	 ."#F� *r�B,� .O�8 O�s�	 ��8

 E�2���J �6�  �"��"+���)��� �6� O���# S����! 6 ����	

.=�B"%! .� ."#F� G:H	 N����� O8 �\2(  �	 6 <D�8

 &�(!�j O# S�!  6�J O# �o4�  �/P-Selectin V<7"2/ n�

c���# ��] O8 !� ��% *���",� .��:	 lm�\��'	 $<D &�[� �!

 .� �!�� .8�����! V<77#P-Selectin .�� ��+2�8 �6� <�(!�	

�#F� ��M�:� .)��8  !�8  <+o� <D�8 K<D a��-	  �/ .

����� ���� 
.�� O[4�T� S�! �� K<�� �)� O8 ���"( O8 Os�	 �8 $!��	

OH+"( �!<i0( $��� O# ��#  �+j c�!�� �! <+4�	 �6� 6  

[� �� �h5��.� ."#F� $<D &$!-�+� O�#  ���] O8 <7D�8

 $�+8P-Selectin .7[� N�!-�! $��� �D�j �8 6 O"���  �!�

 .�7[� N/��# $���� �D�j �8 ."#F� G:H	 <=��  �!�

 ���)! O�"��� .G��I!�� �� K��6����� S���! �! O�# .����s $� �!

 ��  -��(�% �!  �+j��s  !�8  �!�Ty! K��o"�)! $!��:+8

.�  !��8  ��+j!�� �6� ���7/ $!���! �� O(�o)�"� 6 ��D

 �#F�  ��M�:� �+4�[� .o+# &�"7# V��)! K<1�( ��78 �/

 $������ O��# ���)! ��r �! K��o"��)! ���8  ����M�:�  ���/

�6� K��6���� S��! .�o+# &��"7# O���(�8 �� E�2J  �/

 ��D K<(�H7j .N�!-��! S+�8 {�\	�! O8 Os�	 �8P-Selectin 

O# S�! S+7X Y/ 6 $��� �D�j �8 ."#F� G:H	 N/�# 6

K�!<��(!  ���+jP-Selectin G��:H	 N������� ���8 O2����'� �� 

K��) ."#F� .�)��8 ��  ��":# $���� O�8 ���+( 6 �)! �	

 �#F� ��M�:� .� V��!� �/ ��v#! �� O�#  ��] $�:/ $!�	

 .��o+# &���"7#  !���8 �6� S���! �! $���is  �/��1��#

�#F� K<D O+i	  �/ .� K��o")! K�!<�(! V���D S��!  ��+j

 .o+# &�"7# O��(�8 �� !� �"�!��� K��6��� ��1�# ."#F�  �/
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�6�K�VK��:D ?V-+�����

���

<(�H7j .N/6x� �!  ��+28 �� S�! �8 K6F� OH+"( �/  �+j

  �!<�i0( 6 a+�[	 �is .(�6-�! �!�� �! K��o")! O# K<D

�#F� .� �/ ��#F� $<�D &�[� �! <(!�	 ��8 6 <�/�M8 ��/ 

&�B�,� ��+o+# <��!-o+8 K<�D <�+4�	 )��.(��i71�+� !��4

.� O��� ��! S�! O# ��D N/6x���  !�8  ! ��  <�[8  ��/

 &�B,� S�! �+o+# $��8r�8 �is��+j �!�I .

������� 
 ���  
S�<8 .7+2J �8�8 O:]�� Y(�% �! O4�'� $�j<72��( O�+)6

.� .(!��<I 6 �M1	 ��] ��  ��M:/ c+4� O8<7��:(.
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In vitro evaluation of P-Selectin expression of platelet and platelet 
aggregation in stored platelet concentrates 
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1Iranian Blood Transfusion Organization – Research Center 
 

Abstract 
Background and Objectives 
Platelets have a major role in haemostasis. Platelet concentrates are used in thrombocytopeny 
and platelet dysfunction disorders. Due to recent studies reporting loss of  in vivo function of 
platelets in platelet concentrate units, we determined the level of surface expression of P-
Selectin, conducted platelet aggregation tests and pH measurment to evaluate platelet 
activation during storage. 
 
Materials and Methods 
In a cross-sectional study, 100 platelet concentrate units prepared by PRP method   were 
evaluated. 34, 33 and 33 units were taken from the first, second, and third day of storage 
respectively. For each platelet concentrate unit, pH, CD62P-Selectin and platelet aggregation 
tests with Arashidonic acid and Ristocetin agonists were conducted. 
 
Results 
Expression of P-Selectin in third day was significantly higher than first day (p<0.05).                         
Platelet aggregation tests showed significant decrease in third day compared to first day 
(p<0.05). pH in third day was significantly higher than first day (p<0.05). 
 
Conclusions 
The present study shows that activated  platelets during 3 days of storage have increased P- 
Selectin on their surface. Therefore, the P-Selectin expression can be used as an in vivo marker 
for platelet activation function. 
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