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 ��H�0 ��8 F&O�- .�R �0� F<( JL$* ��%9.��/% T���
��H0 �%9* .�/% <U�� <�= � ��RO� V�% ��% ���W� +���<�=

 )�����+ �*#< ��(.V��* ��	��� Y*�<� � Q�3�� Z+)������
�RO� �%T*3�<=R��9�0� .�RO� �%� ��[& �8�.R Q<�U��

 & .���/%DNA �&�� .���/% <=���/%TH8�U��3 ������0
\	&��3Q�%9]��3��� �� )������+ �� ��* �#<=�(�8)�T�.(��

�RO� �%9�<=6��3* `�* V3a=	 53  & ��8 �� #;�* b�  �%
�S�� #,�H0 #*<==6.�+& #,�H�0 cS=�	 Z�*�- #��" )� �%

 T�I�� d�" )� & F��8 9:� � ��>�� ��+b��  ��H0 )�����
< ���.
�/HR ���� �3 & V3 �]+ 53�/�%9��e� ��RO� F<�==R#

f*&�	 Zg*3���/R�f*&�	 & �:OR TQA2 �*#!f�0 <�= ��	 
��,�9�RO� �� )�����+ �%V% T< �( =W3�RO� �� Q�%#�

 h�" 2<* .8 .R#�*� ��9@�	� ����<��I  ��� Y �89
*#* i� )�����+ T< �(#<%�.��<�I 9�RO� ��*� �� �%9

�C � ���0 .��[��#�����] ��* ������*� ���8 .��/9��.��[��
� �0#���] ��,� j-�89* )�����+#��()E��.(

� .8 .[�	 �8�Q��<�I  ��*) 2<* .R9��+��RO� F��& 
�*� ��9��� ��0 .�[��#.�8 �&<�4* ����]��,�#�)&�

*#�� k�Sl ���a=* .�8 ���, T<(�8 ����<983& ��RO� ���$
�5�����<�I  ��*) b9���� Q+F��&T�O	 �%9� �&���#��

G�> � �0� �0� .e,�m* nf".9�% �&<4* �H- F<( G�> �
��<�I  ��*) ���89��" �� .R �0� �+ F��&+�� Q#��*)

�o �3F�)��09��RO� ���%T<���F<F���3�o ���*) �� !3�0+
)storage  lesion(��+��%* i�#" .R <%�#T������0 �+
83(�3;#&�RO� ��pH;- q	 ��W� �%33��  �� & F<( ����

.*� �8 `�* F<( 95��))�����+ (��+�* ��,� �%#��()C.(
5[ �%)�N0�R&��� ��F03\��/3.�R <=��/% ��%)�\	&�� Q

����4* b��� 9��[� )���� & r&���( ��#��� � )�������+����S
��*#�; �<��= .� T�<��( ����e� ����f � .��8���5�� + Q�V&� ���%9

�%���/8�09& F���;  Z�;- ��� q	�338 2��3�(�3;3�#�&
:�,����*�	�����+ ��H0 �� 73� 7�* ��>#�; �<=.��8��=8�Q

)���8�#,�e�35 + ��V�%9����=- .�8 )�N0�R �� J���( 7
83(�3;3���#�+�)����* s�m*#(�8�R <�� �� .�8 Q3b�  Q

)�N0�R�/83�0� V�* ��)�T�.(
��8 ��53* .e,�m*9�6O� ���tl ��<�� �� ��tl �� �% 

��N� Y3)�N0�6 F<==6���* <�#�* n3�4	 Q�� d<% T<�(�8.
8 �8 .m8�� �� .]���R3�9����N� Q�3��RO� F��&+��� �� �%<

 �/ �#e,�m* TF�� �/=R 2��A .8.9��% �&<�4*9���[&
���� ..e,�m* �� .H;[ )� �9�	 �RO� �8 .m8�� ��3.�8 F<( .

)��+ �&��u�	 Tc3F<==R���* ��%9�8 �8 .m8�� �� )�N0�R3.=
R ���R3S3,� .8 F�� �/=R �RO� �3� Z�Q�RO� �� .RT��%

 �%)�N0�R �<( ��e����	 .eU�& Y3�9�* v�/4*#���(T
S #*#���])�w.(,�l ��#.Re,�m*.9��% ����I .�,�, ��

�*)+�& b�l �� �3� F<�==R 2��fu� & F<�( G�> � 2� �� �� Q
u�	3* �#<=(�8)��T��.(u�	 .8 �0�� ��3���]�9&��G<�- �
u�	3���]�9�N�3�%<9R ���8 kSl �8 .m8�� �� �]���*3S�3�

� TF�� �/=R �RO��*� & .����] 2���A .e,�m* Q�3��0� <
.������ Q���� )� Z��A�l 9���%<�� ���8 b%&'��� ���=��( .��8
�&� )�����+ �� �3��	 ��>�� ��[ 9��8��6 & !0�=* 9�%

�6O� F�3�o ��*) ��" �� F�� �/=R <��;  7;6.


 ��
��
� ��
.e,�m* 7� �� T9��8���6 � 9��3=8 �%<�l�&9F�� ��/=R

�RO�#)�.e[��* ��� ��]<==R�<%� .8 F<==R �������� � F��I 
���K	 Zp( .8 ����	 ���#�	3��] .�<.� .�8 .�[�	 �8 ��Q

�*)+ Z3;B	 ��[ .R�b9��% �I,��8�x9&��0&�#)HIV T
HCV &HBV (&�9F�� �/=R �%9�RO�#T���8 G)h ��*)T

���RO� F�� ���/=R ����,#�y���	�Dc��� �-���0 )�����*)
I ��3�9�4	�< <( .���] Z.
��89/�	3VR �%3./F�� �/=R�RO�#��03T.��/8 V�/

R )� ��8 G)h3./�%9z;[ �&+9��� &��l .R9��,�#�
R3��;U� ./9&�R3&�l ./9F���e � <P F��*/F<� ��<�I 
)CPDA (��( F��S�0� T��8 .R3./�%9���;U�9��	&�#���8

�%���R9& !0�=* ��0�����8 Z9)� G�<�R ��% .�8 ���K	�
F�� �/=R �%9�RO�#<( F��S�0� .R ��K	�3./�%9���;U�9

R .83./�%9&�l9�RO� F�� �/=R#�8���0� Zp( .8 <�& Z
���0 Y3* G�> � .�/8 V�/#��8 T<(9 3� .8 Z��d<�% QT

F<==R ZK�* F�I�0� )� (connecting device) .�R <( F��S�0�
��0� 2��A .8��%���R ��K	� ��p*� Z9R3)�8 �&<8 �� ./
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���* ��[ +,�H0 )�����#)� T��N� Y3��=0 <3G��  .�8 7

Z-DEVD-FMK )�'�&���38(����" .��8 .��R <��( F��S���0�
�$]�8 ��� ��9,�e�3)�N0�R ��* ���* ��#<=R .���a=* .8

�/	3� o�S  Z�.�R )�N�0�R ���* & ��H0 Z��� .8 �]���* Q
T< ��� ��tl ��H0 �&����Q�]���* &�l9�*�3)����0� Z

*#<(�8 .�*)+ G�> � )� c��b9��% 	�*<��*#)� F��S��0� &
���aHx ���%9�N� 2&���S�*��3)�N��0�R �]�����* <)���aHx�

*3���	 ����*&�p��*3����*&�p(��  �� T�������aHx�E
*3��*&�p ��[ �+ R3.�/ ��%9��RO�#��] v��L� � ��<.

�5	�n�N�3<)�N0�R �]���*�R .83./��%9)&� �� ��RO�
�o G���0��3R F�3���aHx �� & .��/�E*3& G���> � ����*&�p

{��<>* R3./�( .8 �%3��	��8�p � �p ��#� ��0 .�[�� ����] 
�%)&� �� �	 < <( F< ���])�89. �;  V�S% & G���W ����89

< �( .r��;>* �� �0� �Ro .8 G)h�w��RO� F�� ��/=R#
Z*�(��. �; b��*)+ &��� ���=R . �; <( F��S�0.

)�N0�R �3,�e� #0��8 ��[�#�RO� ��%)&� ��9D&
C��<���I 9#���RO� F�� ���/=RT���3R )�Caspase assay 
)�'�&�38 (<( F��S�0�)��(.��89� G�> � �� Qb���*)+ �<��8�

�w *3,&�p3. �;  )� �� ��8 �� �%�w*3,&�p3)� ��� ����8 PBS 
U�3F��R nT, ��[35�+ .�8 ��%�ww*3,&�p3����8 ���Cell 

Lyse ��] .��P��<2<* .8 &�wU�3��*� �� .�9D.�[�� 
#� �0 ���] < <( F��� ���U .)� <e8�wU�3. �;  .��&� ��8 �% 

g��ww 2<��* .��8�U�3�� ���0 .����S3.��(h ���	 < <��( :�
�RO� < �( �<[ �% .F���K- cN�0 &�#�� � )� Z�A�l �� Q

�� �0�S3* .8 :�3	&�p3v��%9���I��aHx & F<�( Z��=*
\	&��3=#+�. �;  ��tl �� �% ��%9�&� .�8 & ���< ���0�

Bradford >=03<( F< .��  �aHx#���RO� F��K-#���89
,�e� b>=03)�N0�R �9µg/mL �ww ��] v��L� � �� .�R <

U�3n)�09+�����8 |0�	Dilution ���  V�>l�� &#��w
*3,&�p3<��( G���> � ���� .cN��0�w*3,&�p3�����8 )� ����2x 

reaction/DTT .�� �;  .��8 ��] .����P� ���%��� .��*��� �� & F<�
*3,&�p3�����/8�0 )� ����9)Ac-DEVD-pNA (acetyl-Asp-

Glu-Val-Asp p-nitroanilide <����( F�&5������ .)� <����e8
0�8�p �32<* .8 ����� �-��0�C.�[�� #� ��0 ����] T

��  v�[9+�}�* ��" �� �% nm  Dw� ��] �~��U�<.��

��Qb��*)+ *3,�e� ��53* b>=0 �8 )�N0�R ��35>	 ��5 �� .
& �����/8�0+�<��( ��)PNA )p-nitroanilide ( JL��$*

*#,�e� .W �% .R ��( �3�+8 �3<�(�8 ���$PNA 83���$9
,�	3��  v�[& F<( <9�0� �	h�8.

0��8 ��[#��89��H�0 ��%9��RO�#R ��3.�/ ��%9
HA�#&�l9R & �]���*3./�%9����=RT)�b���*)+ MTT 

<( F��S�0� .� ������8 J��( T�&� Q9���tl T��H�0
*3�<=R��9��e� 5 + ��pH;- &�V�%9%�3)� :&�< �+��% ��

�* ��H0#<�(�8)�D.(���89� G��> � �� Qb���*)+ .�8 �ww 
*3,&�p3��T��H0�w*3,&�p3� � )� ��MTT & F��R .��P�

 F����* 2<��* .��8 Z��A�lD��	���8�p � �� �-���0CO2T���
��] .8�p ��<.)� <e8D. �;  )� G�<R �% .8 �-�0 T�%�ww 

*3,&�p3��H4* �� Z�l )� <�e8 & F�&5��� F<�==R�D�-��0
 �� .8�p ��C� ��0 .�[��#���  v��[ T����]9�+��8 ��%

 }�* ��" �� ��*���&��pN0� F�I�0� )� F��S�0��C���*� � 
* �~��U#<(.� �� ��* T�&� Q�3���  v��[ ��59��* ��

 .� �;  �� ��a� � ��%9���;R )������+ ��4	 �*#<�(�8.��
b����*)+���F<��( �� ��) ��� �MTT |��0�	+5�� �V���%9

*3�<=R����#���H0 �%9,�	 �8 & F<( .�/p( F< )3Y�;  <
I �#��)�*���T*3��8 ��59��H0 ��  v�[ .m0�& .8 �%9

��] JL$*�<.F��� ���*)+ .H3�0& .�8 F<*+ �0� .8 9�%
Paired Samples T-Test ���] ���U ./���* ���*.

����� ��
���� ����*)+ ��b9���% ,�e� b>=��0��3)�N��0�R �9��

. �;  �%9)&�D&C��$  ,�e� b%�R F<=%� �3 )�N�0�R �9
�RO� �� �%9������ ��* �� &��� F<==R����8 ����=R �8 ./.

�� �����  T&��� )� ��aHx Q��8 .�R ��� ���$  �3���( Q�|
������	�	 .8 V�S% & G���W )&� �� ���=R & &���3��8 !p

���e* ww� /w&w�/wT=e* dO�����* F<%�$* ���#���( 
)Zp(�.(

d�" )� ���I�� �� ��0��8 Q#.R ��� ��$ *3��5��89
��H0 �%9��RO�#,�e� ��8 .�R �3 ,�8���* �3p#5� +�V��%9

%�3* )� :&�<3�<=R��9* !0�=�* ��H0 ��#T<(�8 ��*) ��
��<�I 9* b%�R ��*) �(�] �8#���" .8 <8�9* .R3��5

��89�RO� )&� �� �%C��* ���)&� �8 ./D��3�Q�0� �	 .
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��,�l �� Q#* .R �0�3I �3���8 Q.� �;  �� ��%9)&�D&
)&�C�o3)&� �� F� �E*3&��� )� ���*&�pT���$  F<�=%�

��8983��$ �RO� R �� �%3.�/ ��%9H�A�#������� F<�==R
��* �� �]���*�* ���=R �8 ./#<(�8 ..8 .[�	 �8p��0� .8

+��8 F<*9�%)&�9D&C	�	 .8 .R3!ww�/w&w�/w��8T
��dO��� Q�8 z�S  .8 .]���R3�9&���9�=e* �]����*����

��8)�&<[�(.

�(�0	*�:�	*$� Y#6*�#��I& H#G��P@�7!�0A* c]L F�0) �/!
7��#����!
78������� �/ d0/"�!��XBC#�,A�9 G@� �/ �"
7 �(#��Y$�A��9)��$GA&� 
P� �,A117 A# "O��A5� ,(GAZ=. �A/�4
�#�� D0��"; �(,56* S0@ ���!7 �#D"
17 ��)�� ��,/$
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Effects of caspase 3 inhibitor on the survival of platelet 
concentrate during storage  
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Abstract 
Background and Objectives 
The time for platelet concentrate storage is 3 to 5 days. One of the limitations for platelet 
storage was storage lesion in which they lose their viability and undergo apoptosis. Studies 
show that apoptosis occurs in some anucleated cells such as platelets. In this study, the caspase 
3 inhibitor was employed in platelet concentrates to obtain platelets with higher survival.   
 
Materials and Methods 
After preparation of platelet concentrates, caspase3 inhibitor (16 µM) was injected to the test 
bags. These bags along with control bags which lacked the inhibitor were stored at 22 in 
shaker incubator for 7 days. Samples from these bags were obtained and the activity of 
caspase3 and the survival levels of platelets were analyzed.   
 
Results 
In the presence of caspase3 inhibitor, the activity of caspase3 in platelets decreased compared 
to the control group. Additionally, this study showed that the survival of platelets decreased 
during storage but in the presence of caspase3 inhibitor the survival of platelet concentrate was 
significantly higher than that of the control group (p<0.05).       
 
Conclusions   
Injection of caspase3 inhibitor to the platelet concentrate can reduce apoptosis and therefore 
increase their survival.  
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