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��*G����.=P QR' -7 "�PS� G��%O"����:27 ��)�� ��I
#) -PA�� 84����� 1S�� ��T:P �U� JV���� 8���RN:,

;���� �PS�O7-��P ")�%�.G����.=P �PS�OXR:) ��/�
�7 (� ��� (�� �PS� �%� ���� -�.2P ��Y;�==P�;$� -�2��

��' ."��PS� -�.2P Z2�3)O�:�/S� ���#27 %G���) "�:P
G;���;�H�/;[") ���\�� ;'�7.-�7 -��.7 ����) -�.2P ]��� 
^�K) %]�� G;���;�H� G��)/���\��;�[ O8��;��H� ���)(

") X22\� �PS� ��')�(.X���#27 �7 �PS� 8��;�H� ��)( 
G;���;�H� ��N3)/���\��;[CPDA1 ��8��)�aa-�I��

"���/ -7 X:[ ���Y% M%�;) ��( b$ M��*OD(%��/�)�.(
����� �� ��)( X�� �[�c ��c ��F") (%� ;'�7.

�2�� -$� -/ ��Od$%&� "�eN�L) 8��$)in vitro & in 

vivo (��7 ��T�7 ��I �PS� 8��;�H� Z���' f�K� �� 
�/� G;' M�g�� �* ��RN:, %)FO>(."/��7 X�� Q)��' ��$

 (� "���PS� G������.=P -��2�� Q��c��) % 8�2H����� G���3� 
G��)* Z����' O"��PS� -�.2P 1�2�C�K� OG����.=P 8(�/

�� 8��;�H� 8%� "�N2:R� 1��2N:, M��g�� % ���� h��7
�PS�)"�PS� G��%*�� 8%� G;' ��:,� 1��22i� (");'�7 .

�\+�j) X��(� M�;P �$ ��-��$O���I "�eN�L) 8��$��)����
��7 % ��RN:, "7��(��8�/� G;' G��e�/� �PS�)(.

k�T���� ��N3) 8%� -\+�j) (� -$� -/"��%4�� 8�$PAS 
Platelet Additive Solution)(")���Y .���N3) X��� 8��$

��R:����l) "�QT- Sol / PAS - II )��)*�O�A��Baxter 

Healthcare Corporation ( �����N3) %Plasma - Lyte 
)Baxter Healthcare Corporation(O"��R:� ��2��/m�)��

;���� G��/ .-��� b$ 8%�O\+�j)-8�$ X��� 8%� "g��;��
��N3) 1���U� "�/��7 -�7 ��g=) "���%4�� 8��$�*��$ ��

% �PS� b.2+�7��) �7-"�'��  2�/* ���g�� "�NP ���! (�
��N3) % G;' �PS� 8��;�H� QR�' ;��;I "��%4�� 8�$

;=���Y .��l) ���=, -7n��2/m�)��PAS Ob2/���% b�42=) �7
 % ������/�o:P "������%4�� ������N3) �������/ <�����/�

SSP+/PASIIM ��� Q2R��#� �� .��\+�j)-8���$ -��T��I ;��=p
7 -P ��� ��#� -��N3) X�� 8�2Y��P ����P X�4H���I % �$

�* "��PS� G�����.=P �� �:/S� �7 �$O"�) ;����� ��g=) -�7
 d=��P�% �� -��I�� Q��7�V d$���P ��������  ��V�\�) 8���$

���)�PS� (��')D.(�H�� ��N3)O��/�o:5 -�P ��/�
 "�) 1���P�NY % b�42=) O1��/� ;I�% % 4P�NY ;V�� ;�'�7.

��/ �� ��N3) X��>����T�.� �� 8����7 8���7 �2��q
 -7PAS-II ��� ��#�)E.(
7-Q2+� X�� ��N3) -P�$B�� 8��7 QV�;c��%����st

") X�4H��I �PS� -.2P 8�:/S� 1��TU� 8����4) O;���'
8��7 ��( G;' �*�/� G;' �Pu �$n�:/S� d$�POd$��5

d=P�% d=�P�% d$��P Oh�9�+* 8�$  �� 8��$ ������� 8�(
������ (� 8�2Y�NI O��� "��* 8���7 G%��Y ;�[ 8��$ 8��$

 "����)(ABO 8�2Y��NI O(��������� "���* 8����7 ;��[ 8��$
"��* �9b�.2/ 8�$HLA  -�2�� ��I �:/S� ���P G�2�u O

X2)�T+* %8����\�� 8��$���P�� %d$��P O��H�� ^��! (�
4P�NY QV�;c �7 8���7 Z23) ��g�� % Z23) ��(* 4P�NY-5

;2+�� ") d$�P �� h2�Pm;2/� ;$�)�O�.(
\+�j) "/��7 8��/�� ��-8�$ 6�� % �:/S� "=�4H��I

� ��N3) Q�2+� -�7 OG����.=5 �5S� 8��;�H� �� "��%4� �*
\+�j) -P-8�$ Z23) f�K� �� G;' M�g�� "���%4�� 8�$
b��$ "���PS� @��N�L) 8���$��)���� 8%� ����/�o:P ����p

"��7 �� -P -���Y 1��C v���� G;�' G;$��#) 1���S���
=\)���� =\) �H�� "��7 �� %�":� ��� -�7 -�\+�j) X�� O;'�7

 8%� ��7 @�N�L) 8��;��H� Z2�3) %� �2U�� -.���) ��w=)
"x\7 Q�2:R� % ��5S� 8��;��� % ��7 �� �U�) 8�$��)����
\+�j)-8�$ ����Y 1��C f�K� X�� �� G;' M�g�� .(�
���g�*�"����R+�) %� �;��' ��(* O-��P P-Selectin %PF4 

"�) �PS� �;' ��\� QC�c ;��H� ���)( �� % ;�'�7 8��
�PS�O��N�/ X��� �;' ��\� ��42) d$�P ^;$ O��/�$

 Od$%&�� X��� -\+�j) ���) 8�$���P��P-Selectin %PF4 
����� ;�;' y�L �;�' ��(* ��4�2) ��w� (� �PS� �2\[%
�* �����Y (� �$ JL�#) 8��;��H� Z2�3) %� �� �e+* 8�$
���Y .-P �/� �Pu -7 M(m 6�� �� �����A:$ % "$�=��4��
-\+�j)OZ2�3) %� �� "��2:2�'�27 8��$���P�� "�/��7 -�7

 ���PS� G���2�u ����)( �� ����/�o:P % �:��/S� 8��;���H�
-������ G����.=P ;��)�.(


 ����
� ��
����6)�\+�j�g� -��7��"OD.=P������ G���PS�"(�
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PF4 %P-Selectin 8��;�H� �� @N�L) Z23) %� �� �5S� ����A:$ % "$�=��4�� "N\=2.c 

�� 

-�\I��) ���� ��Y;==P�;$� �� -�7 G;�==P����� ������� G��H
-�j=) �8%'(�)* "���/������ ����K� QR�' -�7"���2-
��Y��$ % ;27��L��� z"���� G%��Y ����)��"P2-�. ��$8

M���g�� ���PS�;��#� .��7 -+���2 Q��2:A� ����I M(m ����)( Q
���)(*�d8���$ �H+���7�{8%���/%�")HIV OHCV %HBV(
%�8G��%*�� �$8G����.=P O"��� �$8�PS�"�a��� ���k��� 
> H����� ����)( (� |��� �,���/2�8;���;���Y -��2�� .���$ 

! G����.=P"*���;T� ;=�P Q2��PS� G�����.=P -�."%� -�7 
P2% �4��g) -��. ���I�4H�����/�o:P ���7 �:��/S� �����:� X
)Fresenius Kabi OComposol(O;��T��%� -��7 QG������.=P

�PS�"G;'O����$(%�8M����p OM%� %(� b��e$ ��$ %�
-��:� G����.=P dL7 Y2�8%� ��P��) -\+�j) % ;'8���X

-��:� ��Y M�g�� �$ ��;)�%;�I�(.M%� (%� y��L��� ��N,
��78-��:� Y2�8�)(* Q2:A� O�d8�$ �H+��7�{8%��/%�"

�� (� |�2�PS� G����.=P -"������ ���� ������� G�H��� ��
��7 .(%� y�L��� ��$(%� Q�C�� ;c ���=, -78>%�%
(%���=T) �78��*�(%� X�)(* M�g���d��7)��(.-7 M(m

� M�g�� �/� �Pu�+� -7 -\+�j) X2�%;3) Q��/��/� �"(�
(%�>�� (� |�2� % -����Y 1���C G����.=P �PS� -��X

�=T) (%�8�\��% }��)�3) %� -.2�/� -���Y ���V Z.

K�/P�:h&U�� �#2� i&;,� K2F2Q�; �<��!*# K2$0� �/ �� 

h&U�� �#2��; �/ ��K2F2Q�#/��
b�;/mM��F
b2/���mMD
b�42=)mMD/�
;���N5mM��
1���2/mM�/��
1��/�mM>�
1���5�NYmM>F

pH >/�)/�?�/�(

% �4�g) -�.2P%� -�7 "��PS� G����.=P -.2P Q�;T� ;=�*��
��/�o:P �7 �:/S� ���:� X�4H��I:

7���8:.V %��:� ��$ �����P2-.% "�5S� G����.=5
�I�4H��P X���%4�� ��N3) �7 �:/S� ���")��/�o:P (7�-

;�' Q�:, ��( ~��! :�$ �(% ��P(� h2-�. ��$8G�����.=P
�PS�"��Y �TU G;' -2�� M�� ���;.���7 ;�\7 -Nc�) ��8
��X�PS� G����.=P -P"%�.) �:.V %� -78�.��2���' b
)��/2-�.7 b�.(OP (� ��7 M(m2-.�$8��:I �%*8���� 
)�����p"�(%�c -P8P -/2��:V� -.8%�P h2%�c -.8

;[ G��) G���\�� /G;����;�H�)CPDA ( O���7 ���' G��e��/� .
��78%� ���P�;I P2��:V� -.8(���$ ��P (� h2-�. ��$8
�:I �%*8QR�' -7 ��P�) ��� ���/��Q%P ^��c2-�.
%�c8;[ G��) ����\��/G;����;�H�O(�G�H��/� G;�==P�;I
V�7")Sealer (;' G��e�/� .P |o/2-.�$8��:V�8%���"�

�$���P �78��/� %  /�=)���7 Q8(� M�;�P ��$ -�7 ��K��
G����.=P �$8�PS�";' -2�� .P ��K��2-.�$8���:V�8-�7

P2-.�$8%�c8��PS� G����.=P"�7�����/� QR�' -�7 ;�Q
� ��I���g�/ h2) M�g�� -�.7 b�."��7 O;'8�2� -7 Q�X

Q�K�) G�H�/� (� ^;$ ���/� G;�==P�QTSCD-II Terumo 

Sterile Tubing Welder) Connecting Device instrument(
�$���P ��K�� ��R)� -P8P2P ���P (�7 �%;7 �� -.2-.��$

 % G��:� b$����/ h27 -�.7 b�.2P X2��PS� G����.=P -."
%P2-.�$8��:V�8��) ��g"�:� �� O; ;�' G��e��/� .(� |��

�$ ��K��P2�PS� G����.=P -."P -72���:V� -.8���%�"�O
.�� -7 M�;V�2P b2-.�$8�PS� G����.=P";'.J+�� �(%

.�� �� �PS� % �:/S�2@K� QC�c �;, % G��P %� �7 b
�:/S� J+�� �(% %��$ Q���� ��PS� P2G�����.=P -�.

�PS�")";'�7 .+�� �(% |o/"P �$2-.�(% @K� �7 ��
 ���� �(% ��� G���:� ��:I �PS� % �:/S� J+��"���$ 

:��.V�������PS� G������.=P h"��7 -���/� *���;.(� |��� 
�$ �(% -T/�3) % ��P�) 1�T/�3)dL7 (��G�����.=P h

���PS�"%(����� h��:P ���78��g2�����)Sartorius-GE4101(
�V��7 g�/sO.�� -7 M�;V�2;' G����.=P b.P2+%� -.�2-�P -

%�c ��=5�8�2:"���7 ��PS� % �:/S� (�O�����7�R�� -�7
�PS� f�KL))�)�8>?as-I�� ���/"G���:$ % ���Y

9* �7�/��2��(;' Q��=) .�:/S� O;\7 -Nc�) ��8P2��7 -�.
e�����/ M�g��2^�c 9�)P -7 �:/S�2� -.�G;' Q��=) �H (

����PS� y����/� -���7 %"Q���C�cOG;������;�H� �����N3)
 ���/�o:P)Additive Solution ( b�gc ����\) "�:gc ��
�:/S�8;���Y -��[� G;' �'���7 .7 M(m -/� �Pu��� �
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���\� X���/�o:P G;���;�H� ��N3) �7 �:/S� }Oc��%; 
�D%P �� �:/S�2V�7 -.")";��).

G(�;�� 8�2YP-Selectin:
G(�;�� Y2�8CD62P) (P-Selectin 72! �� G;' ��"��)(

�u2G�(�/8�7 ��7 G�����.=5 �PS� -Y���P2�8���*"���78
��'�) ������NP���)"(�]����IgG1 �P���' (� |��.=��/�27 

���Y M�g�� .��78�����* ��%4��� (� |�� ��w=) X"���78O
/�7�R��21;) -7 ��F�V�2�� -����/ -I��"M��g�� ���Y
;' %��O�#�.' M�g�� (� |� -)��� ���* (�"���78)Fab'2 (
;[ X2+�7�NY���:��'�)"M%�P%���N� G���) ��7 -�Y%&=P% 

FITC ;��' G��e���/� .��7 -M;��, (� ����=2:!� ����I OG%S��,
d=P�% �$8-�/�����O(�� ���=P��%42��Y G��e�/� ��;.��
����G(�;�� �Y2�8��;�) ��*"��78/��N� G��) �7 -Y%&=P2X

�PS� -7 -P (� G��e��/� ��7 ��/� G;�' Q�K�) �$ G�H��/�
/�N�2��)��8;' M�g��.

G(�;�� 8�2YPF4 :
��78G(�;�� Y�2�8PF4 �%� (� 8�4��m� %;���/��"%
P2�PF4�P�'��N5�:��;' G��e�/�.P�2�PF4����)

G��e�/�O%�c8��*"���78�C�K��� �����NP���)"% G���7

N7�V��2G(�;���� �Y��2�8PF4��7 ���7 �� -Y����P2�8���;�����/�
��g=Y2G;P �� G;'2��wN{ ��� �ng/mL�s ��/���� .��7

X�� -7 -I�� �����) (� 8��2�.7 �� -5O��2+��* X��� ��;��)
G(�;�� Q7�V -=)�� (� ����� d��)(* M�g�� (� QTV O��7 8�2Y ��$ 

~2V� -7 M�;V� -��:� 8(�/ ;' �$)�V��/�.(� ����%� X
���.7�/ (�8TMB ���� y�I % G;' G��e�/�8���K3)

 ��) ��! �� G;)* �/� -7D� ��Y ����V ��)���� ��;.��7
/��2=3=) b"/2��:H2;8�$���;���/�)���3)x��7  �.c

 �wN{PF4 ��3) %y��� y�I  .c �78(OG��e��/� ��7
j� �:.V (�"�=3=)"\� -�7 �T�.� O2�2 ��;��) XPF4 ��

-��:� �$8��Y M�;V� -\+�j) ���)�;.
v���� Q2N3� % -�4g� ��w=) -7��4��� M�� (� �ESPSS  %

��)(*Paired Samples T-Test ;' G��e�/�.

����� ��
"7��(��P-Selectin :
�� -��:� �$8��2(� G;' -P ���P2-.�$8%�c8�:/S� 
�� �$(%�8) OG�2�u b�e$ % M���p OM%�2H���2;C�� X
72��P-Selectin ���Y X22\� 8��)��2/�N� �%� �7�;.v����

7 ��� ��#�2��P-Selectin ���PS� �4�� �7 �$�)( d���
�H����;8���.=P�PS� G����"$ ���23) %� ��� Z�:/S��

K�/P
:(��,��#��� �� ,&&j�P-Selectin �PF4 �,�<� ; 9;>� (�#/5O< Y$�Z� A&0� �� �� 
8�n= PF4 P-Selectin 

(%� X2)%� �:/S� X2H��2)�F/�EED/DD
��2\) ^��3��F��/��>�>�/��

(%� X2)���p 

�:/S� X2H��2)��/���/�
��2\) ^��3��FD>/����DE/�

��/�o:5 
X2H��2)>�/���/�D

��2\) ^��3�����/���D�F/D
p. value �>D/�p= ���/�p< 

(%� X2:�e$ 

�:/S� X2H��2)��/DD�F�/�E
��2\) ^��3��F��/����F>�/E

��/�o:5 
X2H��2)>>/D>��D/�>

��2\) ^��3���>E/>D�DFE�/
p. value >�E/�p= ���/�p< 
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PF4 %P-Selectin 8��;�H� �� @N�L) Z23) %� �� �5S� ����A:$ % "$�=��4�� "N\=2.c 

�� 

hU	 �)Y�#(:��&� (,��2�&F2$* k"��< (���#�2�<P-Selectin 1�� �� l2�,� �,�<� ; 9;>� �%��N� ��2� �<2�< I" ��m(�#/5O< A&0� ��
hU	 M"# +��F>�gate��&� �#!&� � ��;>� 9&%�PP-Selectin�� ���< 9&%�P M"# �� #�/��.

hU	 �)4(:�1#/<# (,&RP-Selectin �: � K,� ; �<2�< �� .G,%� ����� L ;#� A&0� �� �%��N� M"# �� ��<? !P �� �� /. �n�3�-# (���P-

Selectin /"�,R �*�.# .�� �a'>� �2	 A"#,	 M"# ��+��<? K�3�# 1# �	�< �n�3�-#,&o L ;#� �� �R�� ; (���FITC e�2n 9;>� ��
��< �,&R .
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�� 

%o:P�/����4�� ���") d7���;.������C�c v�)(* (� Q���
Paired Samples T-Test ��) ����#�"^S����� -��P ;��$�

=\)����872) X2��4P-Selectin �PS�"72��N3) �� G;' ��
��%4��"% ��/�o:P � % ���� ���I% �:�/S� ��) X�2�� ��4 

R:� ��N3)"��/�o:PO=\) ��! -7����8�) ��m�7";�'�7 
)�%;I>()���/�p<(.b$=p2G%�Y �$ �� X)�:�/S� �� �

��/�o:P(7 ^S��� �2 �� P-Selectin ��$(%� ��8>%�%
:$2X��!%��u2�PS� G�"=\)�) ���";'�7)��� /p< (

)QA'�y % @+� O(.

"7��(�� v���� PF4 : 
�� -��:� �$8��2P ���P(� G;' -2-.�$8%�c8�:/S�

��%4�� ��N3) %"�� O���/�o:P ��$(%�8% M����p OM%�
 ��;�) OG�2�u b�e$ PF4�%� �7 �4��m�\�2�2 ;�' X.v�����

 �j/ ��� ��#�PF4 �4��� �7����)( d��;��H�8G�����.=P
�PS�"3) %� �$ ��2��/�o:P % �:/S� ZO�4�� ;�%��#"

��� % -�'������)(* (� Q�C�c vPaired Samples T-Test  
) ��#�"�7 ^S���� -�P ;$�2XPF4 ���%4�� ���N3) ��"
��/�o:P�% �� ������ �:/S ��=\) M�����p (%��"��) ��� ;��'�7 

)�>D/�p=(.��) X2�� ��4��m�7 �:/S�"+�c �� �/�-�5
 (%� ���8��;�H�O�=\) ^S��� X��":� ��� ;'�7 )�%;�I

>.(") -g2�� X�� ���/�o:5 Z23) -5 ;'�7 �* �H��27 ;����
(� 8��:5 ��;�) 8(�/��(* -7 �g=) PF4 (%� ���G��2�u

") (%� �� �* (� |� % ��'�G��2�uO(� G;�' ��(* ��;��) 
PF4 ��") �H�;A� ���\) Z23) %� ���Y.��! (�"��$ �� 
G%��Y)�:�/S� �� ���/�o:P �(�7 ^S����27 X�2��PF4 ��
�$(%�8>%�:$ %2X��!%��u�2��PS� G�"�=\)����
)";'�7)���/�p<(.

��� 
�� ����� -\+�j) X�G(�;��� (� QC�c vY�2�8P-Selectin 
3) ��2Z�$8% �:/S� ��/�o:PO%� ;�%� �4�� -7��#"��
��! �� ��;�H� ��)(8)���78��$ %�8�*��$ (��� ���#� .
JL��#) O;��' )��2H��2;��C�� XP-Selectin G������.=P ��
��;�H�8�:/S� �� G;'O) (� ��:P �2H��2���N3) �� �* X
R:�"�/� ��/�o:P.

�� ���N3) (� O-\+�j) X�R:� ���"��/�o:P 7����=, -
3)2�I Z�4H�� ��N, O;�' G��e��/� �:/S� X��Xy��L���

1��/� ��I% �������7 X)"( O;'�7���7 �� -�\+�j) <��/� 
X:����5 ����/�� d������R:$ %���E %�8����N3) ���$8
��%4��"%�c8�/���7 % 1����/� �%;�1�O�7���8d$��P
��/*2 ���$8������g �� G;��' ��;���H� ����)( ����!8
�PS�)storage lesion(O���%4�� ���N3) -�P ;�' M�N\)"
%���c8���7 1����/�as�:��/S� t8+%���2�� -����!�(%�
��;�H�8�PS�O�������7 v8�/ (�����N3) �$8��%4��"

�/� -�'��)��O�.(
�[�% ��7 -P �/�8G(�;�� Y2�8P2e2�PS� G��%*�� �"
��;�H�8�4�� OG;'�7 d2��7 ��"(�NY2��%���R2X���) �$ 

) ���V G��e�/�"Y2��.�R"� (��XNY2��%���R2X7 -P �$2��#
 ���/� G;��' G��e���/� OP-Selectin ��)";��'�7 .��;��\�8(�

\+�j)-8�$ ) "NTV�0�� ;2� -g��) -�\+�j) X"-�7 -�P ;�'�7
����)8(��*) �$"��:� G��'� ����.��Y;=/d����R:$ %
�� �����/as�s�����3) 1�����U� ������)2G;������;�H� Z

��/��=��)%�c8as�:/S� t(�:� JL#) O7 -5 ;��2��P-

Selectin �PS� G����.=P ��"%��c8���/��=�� -�7 �T�.�
7 �:/S�2�/� ��#)�>.(

�A.��7 ��/ �� d����R:$ %ass� �/��7 ��"1���U�
��%4�� ��N3)"PASII �:/S� %8-�P ;���� ��#� ��+���

)27 ��42��P-Selectin ��;�H� (%� v=� (� ;\78���N3) ��
PASII�:/S� -7 �T.�87 ��+���2) ��#";'�7)�F(.
���5 ��/�� d����R:$ %assEP ;���� ��#� O�) -2��4 

72��P-Selectin ���PS� G����.=P"%�c8PASII ;\7 (�
��;�H� (%�87 �:/S� -7 �T.�2��# ��/�)�.(��+��c"
��7 -P"��\+�j) (� �H-�$O��� �7�� v�X~2�3� b�$ �����"
;���;� ) -P"��;\� -7 ����8(��*���:� G���'� �$ .-�\+�j) 
"=2��/%�� d����R:$ ��/assE %�8��PS� G����.=P"

%�c G;' ;+��8% �:/S� ���N3) ��$8���%4��"��=�/2h
%���c8) -��P ��� ����#� O4P���NY��27 ��4��2 ��P-Selectin ��

��PS� G����.=P"%��c8���%4�� ���N3)"O;�\7 (��(%�
��;�H�8�/� ��:P �:/S� -7 �T.�)�D.(-\+�j) ��)����2$ 

�� d����R:$ %���/ass�%�8���N3) -�/ % �:�/S�
��;���H�8)PASIIIM OSeto-sol OM-sol (|��� (��(%�
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PF4 %P-Selectin 8��;�H� �� @N�L) Z23) %� �� �5S� ����A:$ % "$�=��4�� "N\=2.c 

��� 

��;�H�87 -P ��� ��#� O2��P-Selectin ��3)2ZM-sol -P
%�c8F%�3) -�7 �T�.� ��/� �:�/S�2%��c Z8�sst

O�:/S�PASIIIM %Seto-sol ) ��:P";�'�7)�E.(-�\+�j) 
��H����5�� d����R:$ %���/ass� %�8%� % �:�/S�

��;�H� ��N3)8)Composol, PASII ( -P���;�H� (%�8
) ��� ��#� O;�;'2��$�P��) ��48�� ��PS� �;�' ���\� 

��/�o:P)�s% ��/�o:P tFs�:�/S� t(%�:�/S�)�sst
�:/S� (T'2) -";='�7 .�� �)� PASII  �j�/P-Selectin ��

% �:/S� �7��7 %� bg=� (%� ��/�o:P�/�)��.(^�! (�
���HY%�=��� d�����R:$ %���/ass��/��7 ��"��U�
9*�/��2%��c ��PS� ��ec �� ��8M-sol��) �����7 -�.

 1;) -7 �:/S��7 -�P ;����� ���#� O(%� �2 ��P-Selectin 
)��(%� �(��M-sol �/���:P)��.(

�� � -7 	/���/ X0* -P ����4�� ��7 d2��P-Selectin ��
�PS� �� �$ ��;�H� ��)( ��!8�7 �+m� +�\� d$�P �2 �
��7 %8�*�� �$ \+�j) O���� �;7-�$�.�� -��/� -�/ -�72b
)";��' :�*�$"��) 1�TU� -P"�:��� ;�= �� ���I% ���T��� X

O���� �*�$"�\[ ��T��� -P2e")"72G��m�7 % ;== �*��$"�
�7 -P� ��I% M;,�;����� G���'� ���T��� X.�����-�j7�� X
)"�\+�j) -�7 ����-8��$ (�����:� G���'� �.��5(��p%�� %

�� d����R:$ ��/ >���/��7 ��"��78�PS� �$8��\�
G;')��c2��;�H� X8(;\7 (��4���� -�7 ~�OG;�==P ����

 �4��� ��7 -�P ;���:� G;$�#)�d��;��H� ���)(8G�����.=P
�PS�"O)27 ��42�$���P�� ��8��PS� �;�' ��\� �7 ZT��)

P-Selectin �4���) d"�) % ;7�27 ��4 �2� �� �����P�� X��$ ��7
�� �PS� ��RN:, ��� <�R\) -j7�� �;7��� ;+��c"-�P

\[ ��T���2e"72��7 X87 �7 �;7 �� �PS� �2 ��P-Selectin 
��I% �PS� �� ����)��(.

-\+�j) ���)%� �� d����R:$ %��/assa�/��7 ��"
��7 %��RN:, �4� ���+��� �PS����")���!"(%� ��e$

��;�H�8(G(�;�� �7 -P���27 ��4�2) 8�2YP-Selectin M��g��
 O;��'��� ����#� % ����7 -��P (%� �� ���PS� ����RN:, ��� O
��)�(%� �7 -.D� �)� �/� ��:P�H:#p ^S��� �)� X2�8
�� +�72� X�:� ��g"�:��;)>�(.��� �� 1%�e� �N,���7�) v

7 ;C�� -72��P-Selectin \+�j) ��-8�$ -�N:I (� @�N�L)
��) -\+�j) X"i�) -7 ;����2�$�8���'���)(* M��g�� Z�% d

��3) �� 1%�e��83)2��%4�� Z";�'�7 ��7�) .I�� �� �2 -
�wN{ ���7 ��m�7 �N, P-Selectin ���/�o:P ���N3) ��
) O�:/S� -7 �T.�"%� ����8P�� ��37 (� �:�.V �* �2 ;

-j7�� f�K� �� -P ��:� P-Selectin �;�7 �� ��7 %O-�/
�w��=�T) -"�)(* �7�d�$% ���� ��I%��R"�* (� ��$ X��� 
�) ��T��� -P �/27 ��42� ����PS� �:, ��! % J��' X

\[ �;7 ��2) @";'�7 .[�� �Y�2NC� -"-�P ;�'�7 �* P-

Selectin \jV ��T���"��.) %2:"��7 �78�;�7 �� ��PS�
����O���:� -\+�j) (� �:.V X"�� ;������2���N3) G;�==P;

;��'�7 ����/�o:P .����! (�"�* (� ���I�"Q��)�, ;��=p -��P
 NP �� @�N�L) �2 ;����� d��� �;�7 �� ��PS� |���O�7��;
���$���P��8����� % @��N�L)��* (� Q��C�c v� �� �� ���$ ���w
���Y .

/��7 ���) ��)����"���� �H ��-\+�j) XPF4)";�'�7 .
����PS� �;' ��\� ��T�� -7 ���P�� XO������Y (� ��$8�*

) ��(*"���Y .������� -\+�j) X�G(�;��� (� Q�C�c vY�2�8
PF4 3) %� ��2% �:/S� Z��/�o:PO�4�� -7 %� ;�%��#"

��;���H� ����)( ����! �� ��8��� ����#� .� ����� -��j7�� X
\+�j)-8�$ �%;3)80) -�5 -���Y 1��C X��� -�g2�� ;��

") ~2�3�;'�7.��/ ��ass�-\+�j)����'d����R:$ %
/��� 1��U� ���) ��2=) % b24�b)��N3) �$8���%4��"(%�8
�;�' �$� �,�/ PF4 +�7�NY�T)%�����7 %2� % X�P��+��=2X

�� �e$ !"��;�H� ��)(8�PS�O72���4�� G;==P�� d��X
�� �$��)���� ��;�H� ��)( ��!8�$ �� 3) -/2O�:�/S� Z

PASII %PASII/��� �7 G��:$2b%=)24���7 b.b$=p2�� X
3)2%�c Z8��%4�� ��N3)"PASII � ��;�) O���$��)���� X

3) -7 �T.�2��%4�� ��N3) Z"PASII �/��� ��7 G��:$2b%
=)24�% b3)2�:/S� ZO�4���H:#p d2�8��� ���#� .��)� 

$ ��2z�7 �$��)���� (� h23) X2���%4�� ��N3) Z"PASII 
��/��� ���7 G����:$2b%=)��24�% b�:��/S�O���S���"G;$���#)

;#�)>�(.
��/ ��assEO����'/��7 �� d����R:$ %"+��72="%

Q2N3� % -�4g� �)(*�$�H#"(���* G�����.=P �PS��%�
��;�H� (%�8�� G;' ���%4�� ���N3)"O;����� ���#� -�P

 ��;���) PF4�4���� ���7���;���H� ����)( ����! d8�4�����d
)"�;7�)��.(
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����� ���� 
7�7 ������ "/���C�c v��7 �* -.���) % ~2�3� X�� (� Q
\+�j)-8�$ �7 X2=p O�H�� -"�) ��w� (� G��e��/� -�5 ;�/�
��N3) 8�$ �� �:/S� X�4H��I ���=, -7 "��%4�� G��%*���

 ;�'�7 Q�:�3) "��5S� G����.=5.� �� �� ̂ ��c O1���C X
) % G;)* ��:' -7 b�) ��4) 6� ��� �:/S�" T/ ;����

d=5�% ^�c ��' -�/����� 8�$ .G��e��/� ��A)� OG%S, -7
���) 8�:/S� (� -=2�7 �� �w��") b$ ���Y .�7O���I% X���

)"����� �eY���=� -7 -\+�j) X"��� -�7 ��g=)2-�g Y�2�8
\jV"��P f�K� ��� "����P M;, �"�� ��/�o:P ��N3)

 �I ���4H�=":� �:/S�"���Y ��N3) "\jV "=�4H��I %
�� ���#27 �S� M4N�.) O�:/S� �7 "��%4��  �.5 ���I

Q��)�5 ��2��/m�)�� Z2��3) X���� ���� M���g�� % "��A:� 8���$
d��)(* 8�$ ") �;7 �� "N2:A� ;'�7.

������� 
 ���  
����� -g2�� -+��) X�������� 1��2�3� 45�) y�K) -)��

-5 �/� ���X�;7-7 ����� ��� ������ ��)(�/ (� -N2/%
") "����;V % �A#� "+�) ���:c Q2+� ���Y .
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PF4 and P-selectin levels in platelet  concentrates 
 during storage in two different storage media  

of plasma and composol 
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1Blood Transfusion Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran, 
Iran 
2Tehran University of Medical Sciences, Tehran, Iran 
 

Abstract 
Background and Objectives 
The quality of platelet concentrates (PCs) is affected by the preparation method and the storage 
conditions. Removing plasma from the platelet storage medium could be an effective way to 
increase the safety of this product or increase its viability during storage time. In this study, the 
two media of composol and plasma were compared during the storage of PCs.  
 
Materials and Methods 
In this experimental study, fifty-four units of PCs were prepared from Iranian Blood 
Transfusion Organization. Each unit of platelet concentrate in plasma was divided into two 
portions. Then in one of the portions, plasma was replaced with composol using a connecting 
device instrument. Sampling of the bags was carried out at days 2, 4 and 7 from the preparation 
time. The platelet activation markers of PF4 and P-selectin were studied on the samples. 
Finally the data were analyzed using Paired Samples T-Test. 
 
Results 
The levels of P-selectin increased during storage. It was revealed that the levels of P-selectin 
were lower in plasma and the differences were significant in the two storage media of plasma 
and composol (p <0.0001). Besides, the concentration of PF4 increased in the two storage 
media with time. PF4 levels were higher in plasma than that of composol and the difference 
was significant at the fourth day of storage (p <0.025). 
 
Conclusions 
This study could imply the potential capacity of composol as a good candidate for plasma 
substitution in platelet concentrate. This will need further and more complete studies in vivo.
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