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7��0IA" ���#��$��!>&� �)J� ��& K)��!� 7�: �����<9: � 7�!-�- �����9'� ��9'� �!) 

���

���	� 
��L>M @���H�� � ��� �� ��;�� 0&N$ 7�: "��� 7�:*

O+)�� ��P�� �� @09? Q���? #� *<�6��8���&, �R� 7�:

 O+)�� 0+"�� G�	 7��: !&��9: ��&S 7�# O+�)�� T6�& 7��:

 *!"H �,��, �� ��&$�(&"�9�� �87�:HLA�"�N? �� !"� T7�:

 .���� ���A��!&$(CMV) ���, � U!B�,� .���� T(EBV) 

V"�M �7�:�&+&$�� *�-�,+0.

@0- U-�� *,�� V,@���M ��# V) �$� ��>!F� 7��:

��L>M 0&N$ 7�: *�"��	+0*,�F!"� ��X V,,YQ����? #� *R

�� *"�N?0+" .���� �A��!&$ 7�:�� TU!B�, ���, �7�!)��,

 �&+&$�� �"�N? 0"���Z G&	�	 U�0, � 0"��� VA" ��� �� ��

 ��"�N? �����$ ��(&� �� � 0+��9" Q !+� ��� [��X #� ��

�\� 0+-�, ���M .@0- �,�\ U&+]9: @���M ��# V) �$� 7��:

 ��L>M �>!F� O+)�� �$� U<9� 0&N$ 7�: ��>!F� 7�:

���# 7��, U��� ��, @�J? ��� U�� V) 0"�- GL$ �� V�, V�)

 @��M ��# ^�" *Z��, 0&N$ ��L>M �>!F� 7�: @0�"�� V!��,��

T�$���L>M [>_� ��0 � V,���� *A!�, (&" 0&N$ 7�:)�.(

%0� ��+)� O�b�� �� ��&$��!>&� ����+? V�, V) �$� �:

 ��� U��	�\���� � U��	0+�����$ #� *��<� c���d 7���:

��L>M 0&N$ 7�: @���H�� #� ��$� e�_� *!)J� 7�: .��M�

 *�� G�>X �� *�b��, f�!L�" V+�(: ��&$��!>&� Vg*��� 0�+)

 ��� V, �L�" V�, ���� � 7��E�!Z� h��'� #� ��A�� 7��:

V��1 *� �	 0-�, .��&�$��!>&� ��\� �0- iZ�� �\�� ��j+� V,

 ��L>M c�d �� 0&N$ 7�:T���9�- 7���, *��:���0"�!�$� 

��L>M 0Y, 0&N$ 7�: @0�- ���Y	 ��&$��!>&� #� V�, T��$�

 *������ ���0"�!$� ��k� ��XT��L>M ��0Y	 ���# 0&N�$ 7��:

�l5*�*��<���H ���0"�!$� � ��� 0d�� �� T��# 2���&>&� 

*�� =#b @0�- ��!>&� 0�d�� 6� 7��, �� #���, #� ��	 0�"��

 ��- 7�&M�>; V!$����" n���?)�.(��L>M ��+, 0&N$ 7�:

 �H ^�" V,� #� �:*Mo� V�, 0+!��: ��������, *�N>!F� 7�:

 �&$�+� ��k� ��X f�1�E�� 0���; e�_�$ V�, f�'&;�	 �:

 *� 6&!$J� 0+L�gT�&$���"��M V) *	��1 �� f�Y���$ ��:

 *� U&, #� � @0- *-J!� 0�"��)24C.(��>�$ 7��:T�B

D��- #��, *�� 0+!�&" @0+L�g Vg�M *��>�$ p_$ 7�:

�� �� ��� q��� r&'� (In vitro)*� �$� #� 0+:� .=��9	

 O+�)�� ���P�� s�?�, %�&1�E�� U�� U&�, Q�,� !� 7��:

��>$ V!-� �, �: *�� ��!>&� 7�: 7�� ��$� U�<9� � ���-

 �&Y9; ��&$��!>&� %�&1�E� ��\� *��>�$ ��>!F� 7��:

����A,)24C.(

��Y��_� V7���: ��&��$��!>&� ���&>,�Z t�E����� 7�����# 

�)J� �) *��, #� @0- [!B� K)��!� 7�: c��d ��I; %

@��M ��# 0&N�$ ��L>M 7�: @0�- =��P"� ��$� .U��� ��k)� 

Y��_�V�:T@��M ��# ��;� ��L>M *>1� 7�: 0�Y, 0&N$ 7�:

 @��) *��$�+- �� ��&$��!>&� #� 0"� .7�	 7(���� �����<9: �

*��+Y� ����X V��, ��&��$��!>&� V��) 0��"��� ��B��" ��0��Y	 7���

����L>M ���)J� �� 0&N��$ 7���: O:���) �� K)����!� 7���: 

*� 0:�)2(.���L>M �&Y9; �� ��&$��!>&� #� 0Y, *�� 7��:

 *Z�, 0&N$ @0"��T��>$ 7�:T�B�&$�+� �Q�,�Z #�+: �:

0"��, *��$�+-)5.(

r��$�	 V��) 7���A�� V��Y��_� �� �9&����$ ������<9: �

���M %��1T@��M ��# @���H�� �� 0&N$ ��L>M 7�: 7��:

 �M0++)�0:� � u�#��H @�� #� V) *!)J� ��$� V, *���E	 �

0����M V���� � K: �, ��&$��!>&� #� u� ��, @0�H)3(.U���

 @��) ���(M U&  '� *� ��&$��!>&� V) 0"��, *���9	 0"��	

��>$ 7�:CD14 (�&" 7��0�d ��	 � 0�+) c�d �� �Lk� 

��>$ *L�" 01�� 7�:CD190:� O:�) �� .

V�H 7�:0�d�� ��&�$��!>&� V�) 0�"��� ��B" ����<9: �

!)J�**�U&)�!&$ i9P	 � .�L!Z� #� 0"��	 V!�$����" 7�:

 n����? #���, #� f�!��I" � @���H�� 7��0IA" ���# ��X ��

 ���H Q��9? V��, 7�&M���>; @0��"�&M �� �R���)�(.#6��� �

�&�$�<� O:��) V�) 0�"��� ��B�" ����<9: [���X #� ��:

 �)J� �&9) � �&N&) �, 7�&\�	 T��&$��!>&� T��9!���$ T�:

 ���<>9? %���1 V�, ��)J� 7�� , �In vivo �In vitro 

���0" .

���, 7��0��IA" �����# ���\� ���v�d V��Y��_� �� ���&>,�Z

 �)J� ��&$��!>&� *�+S 7�9$J� #� @0- [!B� K)��!� 7�:

 ����Z *�$��, ����� 0&N�$ ���L>M c�d �I; �)J� #�

���M .�)J� 7�: #� *�+S 7�9�$J� #� @0- [!B� K)��!� 

	 %��1 V, �)J� @#�(Fresh))7�:0���2*��	 (V�, ��� �

%��17��0IA" @0- )Stored()2#� u� #�� 7��0IA" (

@���M ���# � 0&N�$ ��L>M ��0Y	 � 0"0- ��&$��!>&� 7��:

 7��0IA" #� 0Y, � QLZ @0- �!>&� 7�:0d�� �� 0&N$ ��L>M 
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0���M V��� � K: �,0".


 ��
� �
���
�47�&A"�� J� @���H�� V&I	 �*!) 

���, *:�AB����#H *�,�P	 V�Y��_� ^�" *$��, U�� �� .

���� ��� !"� @�A��� �� G>X��� ��M0++)�0:� #� Q��) ���

 V�&) �� ���I	 7�&A"�� 7�:wi9; *��	 0�- 7��H)��� 

*>&� �!&� .( ���� #� ��)J� V&I	 7��, 0�+g V�) @#��	 7��:

 U!��M #� �?�$ �H0�- @��N!�$� T���, V!�-�A" �!B�&, �: .

%0�� 7���, Q���) ���� 7���d V�&)���� ��, � V� &Z� 

gxxyy 0- 8�N��!"�$ .V�, ���w�� (���Z ���L>M O�F, 

V��b � *"�&� OF, �� %�) *��, V�b TV�&) *"�!'	 OF,

 U��	b���, �� � ���$� *��+S ��)J� ���j" #� V��) *��9�$J�

 *� ���Z V�&) �9�Z 0����M K&�� 	 T���&M .#� @��N!�$� ��,

 ++)�0; @�A!$�@0TO�F, #� ��)J� #� *�+S 7�9$J� V�b 

V��&) #� *�<� ���� � @0- �0; (��Z ��L>M *L"��; 7��:

 0- @0"�� .��)J� #� *�+S 7�9�$J� 7��d V�&) f��0�P�

 0- 8�N��!"�$ .8�N��!"�$ #� u�TV�, �9�$J� 7���d V�&) 

O�F, � �$� �)J� #� *+S V) V�&) V	 z�$� OF, ��

� ���)J� K��) 7�9��$J� V��) *�����0�����M K&��� 	 ���$ .

K)���!� �)J� #� *+S 7�9$J�)��*�>&� ��!&� (���� ��

 i9; =�$ V�&) 7��H-0.V�&) �� �?��$ 0�+g 7���, �:

 @��B�� *�!)J� @���	 {��0	 V, �	 ���M ���Z /�	� %���d

 *Z��, 7�9�$J� ���� *���H V, @0- V�, � @0�- #��, @0�"��

 0�H�� ��&�"�|$�$ � ��&$ ���d .V�&) u|$ �:*!)J� 7

6� 7��, @�AB���#H 7��� �� *"���� ��	�!�8H @�A!$� 7��

 ���M ���Z G- .^�9P� ��}y*$��, ���� �)J� 0d�� 

���M ���Z .

~4*!)J� 7�:0d�� ��&$��!>&� � *!)J� 7�:0��� V&I	 

7�:0��� #� e�X U�� =�P"� 7��, �@��N!$� *!)J� *��	 

0- .� �, ��j+� U�� 7��, 6�	 TQ��!�$� r����- Q��) ���?

 #� V�) �9�$J� ��� !"� ��$ r�$�	 *!)J� 7�:0d�� 6	

 V�&) 6� V, ��, @0- V&I	 ���$ �)�-7��0IA" UPX-80 

�)�- #� V)JMS 0"0- Q !+� ��, @0- V&I	 )0���2*��	 

*L�� 	 ��X V, �)J�C2l�	C5l*>&� ���� KPd �!&�.(

�)J� *� �� �: %0� 7��, ���	2�&N&) =�9	 �Nd �, #�� 

V�&) ��7��0IA" UPX-80 7��0IA" ��9" .0����2*���	 

V��"�9" 7����, � @0��- ����>F� *,���� V��, #� Q��LZ 7������,

 0����M @���H ��&$��!>&� .�"��$ #� @��N!�$� ��, u|�$�l

*>&� �&�$�<� ���9�- =�P"� �I; V"�9" 6� 7�!&� � ��:

 @��M ��# U&&Y	 ��)J� #� ��"H 7�: ���� 7��: @#��	 @0�- 0

0- �-���, .2V&I	 #� u� #�� T��0�d �A�� �"�$ �, �l

*>&� O���#H =�P"� �I; (&" V"�9" �!&� ��: ��)J� #� 7��:

7��0IA"0- V&I	 @0- .

�0�� 7��:�!>&� #� ��&�$��!>&� =��P"� 7��, LRPIOSE 

@��N!$�0-.�:�!>&� U�� @0- V&I	 �)�- #� T���� ^���"� #� 

� *"��� 6"�, � �� ���, 7��0�IA" #� Q�LZ V�>d� .��:�!>&�

 ��&$��!>&� *��"��	�l��L>M � �)J� 0d�� �� 0&N�$ 7�:

 �	��/��%���log �*�� O:��) 0�:�T��&>,�Z @�J�? V�, 

�� *!)J� ����#�, ��(&� �� 7b�,�l*� ���� 01�� 0-�, .

C4��L>M ���9- ��)J� � 0&N�$ 7�: #� 0�Y, � Q�LZ ��: 

��&$��!>&� 

LZ ��L>M ���9- ��&$��!>&� #� Q��)J� � 0&N�$ 7�:

 �!��) @�A!�$� r�$�	 @0B" �!>&� 7�:0��� �� u&�$ u�<�

 ���M %��1 .��L>M ���9- 7��, ��&$��!>&� #� 0Y, 7�:

 V�, t�EF� =b *?�" r$�	 ���9- ��� 6� #� 0&N$

 %o" =b =�"(Nageotte) 0- @��N!$� .�&$���d #� =b U��

 /�� *Mo�� ���Y�� 6�� ���+? V, � �$� �������, *�b�, @

���L>M U&���� ���9- 7��, ��LZ Q,�Z u"���� ��� 7��:

 �$� @0- ��I+B&� 0&N$ .��)J� ���9�- #� 0�Y, (�&" ��:

r$�	 ��&$��!>&�u<� u&$ ���M =�P"� .

�4@����M ����# 0��1�� U&��&Y	 � ���9��- *��$��, 7���: 

��L>M 7�!��!&$�>� #� @��N!$� �, 0&N$ 7�: 

0�- @��N!�$� 7�!��!&�$�>� ��� #� ���j+� U�� 7��, .

�0�� ���;�� �!��!&�$�>� @�A!$�Partec III �� V�) @���, 

*� ��;�� ��� �� !"� ���#�$ 7�!��!&$�>� OF, 0-�, .��,

 @���M ���# *��>�$ 0�1�� U&�&Y	 �, @�J? ��� U�� T��:

 �&$�<� [>_� ���9- @#�0"� Q,�Z (&" �: 7�&M�$� .7���,

��B��" ��� @����M ����# �����) ����L>M 7���: #� 0&N��$ 7���:
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7��0IA" ���#��$��!>&� �)J� ��& K)��!� 7�: �����<9: � 7�!-�- �����9'� ��9'� �!) 

���

*��!"H 7����, ����$��>� ����"�>)�+� 7���:)�)���-IQ0��+>: (

0���M @��N!$� .FITC-Anti-CD3 ��>$ *$��, �I; 7�:

TTFITC-Anti-CD45 Q���) ����&Y9; *���$��, ����I; 

�&$�<� T�:PE-Anti-CD19 ��>$ *$��, �I; 7��:BT

PE-Anti-CD14 ��>$ *$��, �I; � �&�$�+� 7�:PE-

Anti-CD56 ��>$ *$��, �I; 7��:NK @��N!�$� ����� 

���M ���Z .

@��9- #� u� V1J� ��X V,V��� 7���M =�0) �: V, T�:

 �H #� �:2*!"H #� �!&���<&� 7���, V�X�,�� ���"�>)�+� 7��:

 0- V��v� .u|$�llV"�9" #� �0"b #� =�0) �: V, O���#H 

V��� ��M ���>F� *,�� V, TV��v� �: %0�� 7���, � 0��Cl

7��� �� V &Z��*!"�$ V;�� #� u�� T0�- @��� ����Z ���M

 V��� %0� U�� @�A!�$� #� @��N!$� �, u|$ � 0- V!-���, �:

Q-Prep ��>'� #� ��, �� B)�52*���!&���<&� (���, �� �

��>'� #�C)�ll*��!&���<&� (V��� V,�:� 0����M V��v� 

0�- ��>F� *,�� V,.��� #� 0�Y, V�>d�� U�*�>&� #� ��!&�

 V��� #� =�0) �: V, ��	�(�� ��>'� V��� T0���M V��v� �: ��:

 ��, *��>$ ��$��>� i��Z� u|$ � @��) ��>F� *,�� V, ��

 �!��!&$�>� @�A!$� #� @��N!$�Partec III0���M DFB� .

24��� 7���H 7�: 

=�" V���"�, *�$��, U��� �� @0�- @��N!�$� 7����H ��(��

SPSS VF���"�l����, .Q����- �0��!,� �� 7�����H %�L��$�'�

 @#�0"� � OP+$ ��, V+��� � V"�&� Q��- *N&1�	 ���H 7�&M .

7���, V�) ���, 7����H Q�&>'	 � V��(P	 Q��- 0Y, V>d��

 V"�&� V��� � ����#H #� @���M �� �� �:Wilcoxon @��N!�$�

0- .���� �p#� �!9) l2/l*+Y� 0- * >	 ��� .

����� ��
��0; ���L>M ��&$��!>&� �&>,�Z �, 7��0IA" �\� 7��:

 *� ��B" �� @0- 7��0IA" � @#�	 7�:0d�� �� 0&N$ 0�:� .

��L>M [>_� ���9- ���X V, ��&$��!>&� #� QLZ 0&N$ 7�:

*+Y� V"�9" �� 7��� V"�9" #� �	b�, @#�	 7�: 7��0�IA" 7��:

*� @0- 0-�,)���9-�l5*22l4�Cl)l��/l=p(.(

K: V�"�9" �� U&�+g [�>_� ���9�- T@0�- ��!>&� 7��:

��L>M *+Y� ��X V, 0&N$ 7�: V"�9" �� 7��� �!9) @#�	 7�:

V��"�9" #� 7���:7��0��IA" @0��- )2@#�� (����,)���9��-

�l5*C�/lQ,� � �� �l5*2/lV+��� ��l5*��/l4�2/l��

Q,� ��l5*�/l4C3/l)l�C/l=p(.(

.�21�:�L$ R
��G���$2,I7 �� .�N/!' ��3N5$��!30 FN3!��( ��N6

 �*�� ��62Q$� �� 2345(Fresh) ���$2,I7 �2	 (Stored) ����NG�

=8$� ]���	 E�7$�-  � R+�$� C
Q �� �6 *$ R� 2	��� ��K- 2A�- 

�2�) F5� R� F5$.

Unit /�^�*2345 .�/!' 

�2	 ��$2,I7 �*�� 
F�K- 9�$��� ��6 

)22l4�Cl(Cl3 )5�l4�22(C25 
��&$��!>&� #� QLZ

�&$�<� 

)�l/l4C3/l(2l/l)��/l4�2/l(C�/l
��&$��!>&� #� 0Y,

�&$�<� 

��0; �����9- @��M ��# ���L>M 7�: 7�: U&�, 0&N�$

 � @#�	 7�:0d��7��0IA" � Q�LZ @0- ��&�$��!>&� #� 0�Y,

 @0��- @��� ��B��" ���$� .c���d �� ��&��$��!>&� ���&>,�Z

����L>M �9" #� 0&N��$ 7���:V��" @#���	 7���: (Fresh) #� �	b���, 

V"�9" 7�:7��0IA" @0- 2*� @#�� 0-�, .*9!���A� O:�)

 @��M ��# *��9	 7��, *!&9:� �, ���L>M 7�: �� 0&N�$ 7��:

 7�:0��d�� ���, V����� � �� @#���	 *��!)J� 7�:0��d��2#�� 

7��0IA"���� ��;� @0- .

.�21
:���' ��* ]���	  !� R
��G� .�/!' ��6 45 ��6 >3� 23

 �*�� ��62Q$�(Fresh) �2	 ��$2,I7 �(Stored) =/( )eA$ (2S� �

)f(*$��35$��!30(CD3).�!5 ��6T-cell �)��CD (.�!5 ��6

B-Cell �)�gCD (.�!5 ��6�� F35�+)��CD (.�!5 ��6NK-

Cell ��3!3� C
Q �� )�^�(* 

eA$ :��35$��!30 *$ =/( 

�2	 ��$2,I7 �*�� 

R+�$� R7�3� R+�$� R7�3� 
h8�	 

)l��/l4l�/l(l�/l)l3/l4l�/l(l��/lCD3 
)l3/l4l��/l(l2/l)lC�/l4l�/l(l�2/lCD19 
)l�/l4l�/l<(l�/l<)l��/l4l�/l(l�/l<CD14 

)l�/l<4l�/l<(l�/l)l�/l<4l�/l(l�/lCD56 
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��� @CT@��9-�T��!�,�	�2

���

f:2S���35$��!30 *$ 

�2	 ��$2,I7 �*�� 

R+�$� R7�3� R+�$� 3�R7� 
h8�	 

)�l24C3(�l� )��4C5(�ll CD3 

)��4�5(53)�ll4�C(32CD19 

)��4C(�)5l4��(��CD14 

)�54�(5)��45/C(��CD56 

*]���	 E�7$�- i��8 �$2"$  � R7�3� C
Q �� �6 RN7�3� *$ R� 2	��

 =���2�) F5� R�  ��K- 2A�- F5$ .

** ]���	 E�7$�- =8$� �$2"$ +�$� C
Q �� �6  N� R*$ RN� 2N	��

 =� R+�$��A�- 2�2�) F5� R�  ��K- F5$ .

��� 
�� !"� �"�N? 0+"�� *"�N? Q���? 7��:CMVTEBV �

V"�M 9����H T�&+&$�� 7�:�*�!"H ��,��, �� ��&�$�(&" �87��:

HLA O+)�� TG	 7�: ��� !"� #� 0�Y, 6�&!&��9: ��&S 7�#

 .���� �0- ��Y� @��,�� T��� � V�, V�) *��: �&�$�< ��:

 ���� ����� ���� !"� G��Z�Y!� *��+9�� z�)���$ T0��"��� Q����9	

@���H�� �)J� [��(	 �,��, �� ���� � ��P�� � *!)J� 7�:

 @���) �0&� 7��!)��� �&Yv� f�dJ_1� V) *"���9&, �� 0�"�

 �&�$�<� r�$�	 V�) �$� *9I� n���? V>9; #� �� ��:

*� ��;� V, ��� @0"�&M 0�H)�.(

U��	�\�� #� *<� ��� ��>�$ c��d 7�: 0&N�$ 7��:

 Kd�(�)�&$�<� �:(@���H�� #� *!)J� 7�:T��� ��&$��!>&� 

��L>M O�b�� (�)��� �!B�&, �� @#����� V) �$� 0&N$ 7�:

 �$� e�_� ��� �� !"� .��\� �0�- i�Z�� �\��� ���j+� V�,

 ����L>M c���d �� ��&��$��!>&� 0&N��$ 7���:T7���$ 6��� 

����, �:���0"�!��$�����L>M ���9��- 7#� 0��Y, 0&N��$ 7���:

 ���k� ���X V�, ��$� @0�- ���Y	 ��&$��!>&�����0"�!�$� 

*��������T���0"�!��$� � ����&>&� 6��� ����# 0&N��$ ����L>M 

*��<���HT��# 2=#b @0�- �!>&� 0d�� 6� 7��, �� ��&>&� 

*� ��+"���- 7�&M��>; V!�$����" n���? #��, #� �	 0.#�

��� �� !"� *9>? �j" V_ "T�V�, 0&N�$ ���L>M ��&�$��!>&

 ��L>M ��0Y	 O:�) *�� /JX� 0&N$ 7�: V�, ��!9) � ���-

 @���M ��# � ^�" ���L>M 7��: @���-� � V�;�	 0&N�$ 7��: 

*� @���M��# #� *R�Y, ��$� U�<9� V�g ��M� ���- 7��:

��L>M O+)�� #� t�� *?�" #��, ����� 0&N$ 7�: 7��:

 0+�-�, ���� @0�"�&M �� V!$����" � @0&]&� .0�+"�� ��� !"� 

CMV �&$�+� r$�	 ��# �&9:� 0��- U���,�+, T@���H 7�:

@��M !F� 7�:>��L>M �#� ��&�$��!>&� #� 0�Y, 0&N�$ 7�:

�H ���9- �&9:� 0-�L" �!9) �:)�.(

@��9- ��0; ���\� 7��0�IA" ��&�$��!>&� ��&>,�Z ��, 

��L>M ��B" �� @0- 7��0IA"� @#�	 7�:0d�� �� 0&N$ 7�:

*� 0:� .�9:��$� DFB� ��0; �� V) ��XT��&$��!>&� 

@�&��- �����+? V��, ����L>M O:���) ���I; 7� �� 0&N��$ 7���:

@���H�� ���L>M � ��$� z��F!"� U���!I, *!)J� 7�: 7��:

 Q�,�Z ����� � V�, � @��� O:�) *"��<"���, ��X V, �� 0&N$

 6���(" �&�$�<� K�) �)J� [��(	 �I; ���0"�!$� ��LZ

*� 0+) .K:�&$��!>&� U&+g %���1 V�, *!)J� 7�:0d�� �

@#�	T�&�$�<� c�d �� �� ��&$��!>&� �&>,�Z O��(��� ��:

*� �&$�<� =�0I"� #� � 0:� ���X �� �: 7��0�IA" 2@#�� 

*� 7�&M�>; 0+) .��&$��!>&� V) �$� pv�� fJ��) U���,�+,

 #� QLZ7��0IA" #� 0Y, ��&$��!>&� �, V��� � �� 7��0�IA"T

, *"����� �&';�� #� ��&�$��!>&� �$�� ���# �$� �������

�&$�<� c�d �� %0� #� 0Y, �:7��0IA"*� O:�) 0,�� .

���9��- ���, *I;���	 Q��,�Z *B��:�) ���\� ��&��$��!>&� 

�)J� �)J� O:�) � ���0" �: ��&��, ��&$��!>&� #� 0Y, �:

 ��LZ Q,�Z ��� 6"�, 7�:���0"�!$� h�'� #� V) �$� (&g�"

*� 0-�, .#�, U&�+]9: �� ��&�$��!>&� #� 0�Y, ��)J� z���

 7�:0��d�� V��, �L���" 7�	b���, ������ � #� @#���	 7�:0��d��

7��0IA" 7���, ��� U��!I, U���,�+, �$� �������, @0- 

�)J� �Nd ����� #� 7��? � 7��� TK��$ r&'� 6� �� �:

 U&)�!&$ � *9$ Kd�(� 7�: �	 2#�� �L>M c�d T���7��:

&N$�$�	 0����1 V, ��&$��!>&� r@#��	 %(Pre-Storage) 

�$� .��)J� �M� #�� �� @#��	 7�:0�d�� %���1 V�, ��:

@���H %0�� 7���, � 0"��- �!>&� V>1��J, 7#�$2�� #�� 

V�&) t�EF� 7�:7��0IA")�l4UPX ( �� � 0"�- 0���

 *,��� V�, T0"��- @��� ��)�d *,�>_� ��X V, /�	� 7���

 ������, *���) � =#b ��&9) � ��&N&) #� � @0�- �Nd ��

 ��, 0+:��� .*<&!�$J� t��� ��9!���$ Q�&�� V, ��� U��

V�&) *� �: 7� � �o&�)� 7�:#�M V) 0-�, V�, �� U,�)0&�)�
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7��0IA" ���#��$��!>&� �)J� ��& K)��!� 7�: �����<9: � 7�!-�- �����9'� ��9'� �!) 

���

��, ����Y!� 7#��M r&�'� 6�� � @��� ��L? ��� #� *,��

�)J� uN+	 7��, �� G$�+� V��I	 *� ��;� V, �: ���H.

@��9- ��0; ���@��M ��# ���9- ���L>M 7�: 7��:

&N$ � @#�	 7�:0d�� U&, 07��0�IA" #� 0�Y, � Q�LZ @0�- 

@0- V��� � ��&$��!>&� �$� .���X �� ��&�$��!>&� #� QLZ

 %0�7��0IA" ���# #� *RY, �� *	��&&�	 V) 0- DFB� 

@��M ��L>M 7�: [�>_� ���9�- 01�� h�'� #� 0&N$ 7�:

 *�� ���;� V, *��>$ [�>_� ���9�- V�) 7���X V�, 0��H

��>$ 7�:CD3 ��X V, V"�9" �� *!&9:� �, 7��: 7��0�IA" 

V"�9" #� �	b�, @0- *� @#�	 7�: 0-�, .V�"�9" �� @#��	 7��:T

��>��$ ���9��- 7���:CD3T�l5*�ll �� Q��,� � �� �

V"�9" @0�- 7��0�IA" 7�:T��>�$ ���9�- ��:�l5*�l� 

*� 0-�,)l��/l=p.( 

��>$ [>_� ���9- D���- �, *��: CD19 TCD14 �

CD56 �, ��X V, V"�9" �� *!&9:� 7�:7��0IA" �!9) @0- 

V"�9" #� *� @#�	 7�: 0-�, .

V"�9" V) *"��# ��&$��!>&� #� 0Y, � @#�	 7�: 7��0�IA" 

*� V��� � K: �, �� @0- K&+)T7���, �� *�!&9:� ��, cJ!�� 

@���M��# #� *RY, *�� ��: *�!&9:� #� K�: *R�Y, � K&�+&,

 0+!�&" �������, .�9- ��k� ��X V,��>�$ [�>_� �� 7��:

CD3 TCD19 �CD56 V"�9" �� IA" 7�:0@0- 7��T�	b��, 

V"�9" #� *� @#�	 7�: *+Y� cJ!�� V) 0-�, ����$� .7���,

��>��$ 7���:CD3 Tl��/l=p��>��$ 7����, T7���:CD19 T

l��/l=p��>�$ 7��, T7��:CD56 Tl��/l=p*�� 0�-�, .

��>$ 7��, 7�:CD14 *+Y� %��N	 &" ��$� V, 7��� 0��� .

*� �� �&�� V!��� V&;�	 D���- ��;� .�$� �, ���	 7��:

 V�, � ��)J� 7�:0�d�� 7��0�IA" 0��- ��� ��B" *��>$

 ��L>M ��BS %��&&�	 �H ��L"� ���� ��$� #� � 0&N�$ 7�:

 D��- #� 7��0Y	 �H T*'_$ 7�: *�1�� r���- �� �� �:

 *� ���Z ��E�	� *,��� V�, ��!>&� p_�$ � r&�'� �, �	 0:�

���Z�, 70�d ��	 ��&�$��!>&� �$� #� V>&$� U�0, � 0++<" 

0"(��A, .U��� �, �)J� @#�	 7�:0d�� ��&$��!>&� u<?�, 

��L>M #� 7�	b�, ��0Y	 #� V)7�:0d�� V, �L�" 0&N$ 7�:

 � V��+I)2���$� ���������, @#�� T��&���, O�b���� ���$�� 

G$�+� 7�	 �$� V!-�� .0���- ��>? ���L>M U!�-�� 7��:

0&N$$� 7��V)D��- � *��BS ��9!��$ h�'� #� :�7

&Yv� �� *'_$�!I, ��_ " #� 7��Vj"�����Z ��&$��!>&� 

0"��� .

7(��� 7�	 @��) ���(M ����<9: ���&�$��!>&� V�) 0"�

 ��L>M ��0Y	 �$� ���Z *!&9:� �, Q<- V, �� �� 0&N�$ 7�:

@���H�� 0�Y, ��� 0:� O:�) ��&>&� 6� ��# V, *!)J� 7�:

#� *�� 0&N�$ ��L>M @0"�9&Z�, �&Y9; �� ��&$��!>&� ����	

��>$ 7�:T�B*,����� K�) ��&�, ��0Y	 V, �� �&$�+� �

��))5(.6��(" ��&�, *9) h�'� #� [& '	 U�� �� �� {��!" 

{��!" V,7(��� 7�	��, .

r��$�	 V��) 7���A�� V��Y��_� �� �9&����$ ������<9: �

���M %��1T@��M ��# ��L>M 7�:@���H�� �� 0&N$ 7��:

 ��$� V, *���E	 ��M0++)�0:� � u�#��H @�� #� V) *!)J�

@0�H 0����M V���� � K�: ��, ��&�$��!>&� #� u� ��, .U���

 @��) ���(M U&  '� ��&$��!>&� V) 0"��, *�*���9	 0"��	

��>$ 7�:CD14 (�&" 7��0�d ��	� 0�+) c��d �� �Lk� 

��>$ *L�" 01�� 7�:CD19 0:� O:�) �� �� VY��_� �� T

@���H�� �� ��� @#�	 %��1 V, Vg @0- �!>&� 7�: 7��0�IA" 

@0-T��>�$ 7��0�Y� ��0Y	 CD14 �CD19 K&!��"��	 �� 

K&+) *,���� .��L>M [>_� ���9- V!L�� � Q�LZ 0&N�$ 7��:

 {��!" V, V&L- ��&�, �� VY��_� �� ��&$��!>&� #� 0Y, �9&��$

@��, ��# �$���H VY��_� �� �&" �:(V�, *��9�$J� i�L+� #� 

@��N!$� *!)J� iL+� ���+?��, @0-)3.(

VY��_� �� @0�H �$� V, {��!" V�H ��� ��B�" ����<9: �

*�� *�!)J� 7�:0�d�� ��&�$��!>&� V) � .��L!Z� #� 0�"��	

 U&)�!&�$ i9P	 ����# ���X �� V!�$����" 7��: 7��0�IA" 

@0"�&M�� �R� n���? #��, #� f�!��I" � @���H�� 7�&M��>;

 ���H Q9? V,)�(.U&)�� �!+���U&)�� �!+�� T5U&)��� �!+�� T

��TNF-α@���H�� �� KP+� �	 =�$ 7�:#�� *X �� 7�:

 V�) *���d �� V!-�� O��(�� 7�&A9Bg ��X V, @0B" �!>&�

@���H�� K) ��&�, ���� � T@0- �!>&� 7�: U&)�!&$)6���("

 �N1 V,(0+!-�� .B�" VY��_� U�� U&+]9: c��d V�) ��� ��

�&$�<� ��!)��� =�<'!�$� � � , s?�, �: Q��� ���� 0�"��, 

*���<��� �#� �, �H �>!F� ��<-� VP&!" �� � 0- 0:���

 @���H�� �� b�, � 0�- 0�:��� ��Nd *,�� V, *!)J� 7�:

��� 0:��� ��B" ��� #� 7#�!$�9: �&��Y� .

Y��_� �� �V%���1 �����<9: � ��"0+� r�$�	 V�) 7� 
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��� @CT@��9-�T��!�,�	�2

���

@��M ��# � ���9- *$��, T���M ��L>M 7�: 0&N�$ 7��:

D�����- ����, 7����:CD3 TCD19 TCD14 �CD56 ����, 

*����, #� [!B��� *��!)J� 7�:0��d�� %���)T#� 0��Y, � Q��LZ 

@0�- 7��0�IA" � @#��	 7�:0�d�� 7�� ��&$��!>&� =��P"�

0-)�(.#� U&�  '� #� @��M U�� r$�	 @0�H �$� V, {��!"

 #� 7��&�, �� *N&) h�'� ���, �� VY��_� {��!" V&L- %�I;
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The effect of pre- and post-storage filtration on platelet rich 
plasma-derived platelet concentrates 
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Abstract 
Background and Objectives 
White blood cells (WBCs) in blood products are the major stimulus for a number of 
detrirmental biological reactions including febrile nonhemolytic transfusion reactions, 
alloimmunization against HLA antigens, and cytomegalovirus transmission. In this study, our 
objective was to study the effect of storage time on the filtration of platelet concentrates (PCs). 
The total number of white blood cells as well as the distribution of WBC subsets in PC units 
filtered before and after storage was compared.  
 
Materials and Methods 
In this experimental study, platelet-rich plasma-derived PCs (5 pooled units) were filtered both 
fresh and after 5 days of storage; then, the total number of WBCs was calculated by flow 
cytometry and cell counting. WBC subsets were analyzed by flow cytometry with three-color 
fluorescence. In this study, the third genaration bags and filters were used.  
 
Results 
Before filtration, the total number of WBC was significantly higher in fresh units compared 
with stored units, whereas in postfiltration samples the number of white blood cells was 
significantly lower in the fresh compared with the stored units. Although the absolute number 
of WBCs significantly reduced, filtration induced significant changes in proportion in subsets 
in both fresh and stored units; the percentage of B cells and monocytes increased after 
filtration.  
 
Conclusions 
Both pre- and post-storage WBC filtration affect the proportions of WBCs in the final product 
but pre-storage WBC filtration of platelet concentrates is superior than post-storage WBC 
filtration.  
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