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�*',$ �� �'? @�/
�* ����.* "��-A ��.�� B�����C! *�-( ",-+�� "D	E( �� "�5. F/� G�� HC�* �C.* IC3*

 I�'9$ J.*'$ @�/
�* �>? �� �K-�� "��.�� I-��L� �,��. "3���� 8*� M�������� �"C. �*�C�� �� �C	�� .��

,	 O�� �� 8���� P�/-/;� ��-?* ��-+�3 P�'0 J.*'$ H�* "��3��
&�Q I3* .@�C3 �� P�C/-/;� H�* �7-
� 

RSST M���� "��3�,	 UV'. TTV W3'� *�*E-K-� ����Q .O�� �*4�7�* �C� �CV'� �� �2+�>. �'CV� 4�C$

 ���K. G�*EQ �*��* ���X-YK� � "3��� TTV O�Z. � ��Q�,,!*��* I-2�V �� �'? ��Q�,,!�IC-! �-5� 

TTV-PCR ��*� �*��*8��! G�� �'� .

��
� ���� 	�
"9-0'� ['� �* ��	 4�7�* �2+�>.(Descriptive) �'� .��2+�>. H�* ��
�� ���\�C. "�C3]�� �C� ^
C). ���-�

 �*��� 8E-+��� � "#-&'�� ��
�� �*�C_ "C3��� ��'C. �'C? @�C/
�* ��.��3 �� ��,,! �2V*�. �'? ��,,!*��* 

�,
&�Q .`*�Y
3* �* a(DNA G�� �� �Semi nested- PCR �� PCR�#A�. �� �* �Cb� ��'C. �-A�� 8*DNA 

M���� ��*E� )Amplify ( ��! *�-( ���Q1 @\ 8�� �� ��'&��
D+* 4�7�* �� aL3 �
%�8������ P�'0 �� d��
� 

����Q ����K. I�e� J��_.8�! 8��.1 �'.�1 W3'� P�$^ * ��(Chi-square) �	 "�����*.

�)*	� 	�
��.1 I-2�V J.�	 �2+�>. ��'. 8
�� F��.�1 �7-
� �! �'� ���-� f/��%� I)h. �*���-� �*�/��%�'� "9,. .

F��.�1 H-,i��TTV-PCR �� 
�� F��.�1 �7-
� � �	 4�7�* <+�3 �*�&* �*',$ �� �'? ��,,!*��* 6�%�1��

� I)h.�f%�1�'� "9,. ��.�'.�1 �� �V'� �� 8��.1 
χ",2. j�)��* 8�*� � ���	 ���Q �� F��.�1 d��
� H-�

*� �'V� �*���-�I	)����/�=p(.

+��� �,�)- 
I3� �� d��
� �* ". ��.1 �! �'�� j�),
3* H-,l �*'�TTV �'C? �C! "�*��C�-� H-C� �� "�]�C� ['-	 �*E-. 

". I&���� ��*� �'? <+�3 ��Q�,,!*��* H-,i�� � �,,! .". ��K� d��
� H�* �� ��^$ A* �! ��� @�C/
�* m]�C�


 �*� �C! ��*� ��K� P�/-/;� � ��')� "����* �2.�V �� M���� H�* @�/
�* �*� �5,� �'? �*� �C-b� 8�Cn�� 8�C�

$'&�."". E-� *� "���� CI&�Q �b� �� M���� H�* 8*�� �*'�.

�.����.� /	:TTV�'? ��Q�,,! I&���� ��'? ��Q�,,!*��* �

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

���� �������:PhD ���� �� ! "�#$�$%& '�(��%)*+� ,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� !6/�� 7�89:���;������ 
��PhD,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� � <�8� �%&�	 ��=)*+� ��%)*+� ! '#$�$*$>�+ 
?�@%1  ABC/� 9%��& � 63��)	 61�9D,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� �����/1+ ! 6
��,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� 6&�� ! 6>%D$%& 8D�+ <�9D��5 
��,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� ! "%/*# 8D�+ <�9D��5 
��,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� ! 61�9D E��F%� 8D�+ <�9D��5 
;�D��5 ,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� ! 61�9D E��F%� <�9 
��,+��+ ,$- ��./*+ ,��0�1 2�.%.3	 45�� ! 61�9D ���0 <�9D��5 
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G$%D � 6��1�9DTTV ��� H&PCR �>1I� �� �/5�,+��F>( � H�8*0 ��(�J 

���

���	� 
K!.* 6	�!%L ,�!��� "!� ,+$9M H& ,$- ��./*+ �0���+

 ���!5 +8!%� 69%��!& 6F!D4� �� 6>N� ��� O!�+ �!�+ �!1+

 M P�+$M ��./*+ �Q- �& H)%>( 6*���� �!*$R 6!1���� '+0

 <���� 89*�� <��!����	� � �%	�S( P��M '�( �+�!>( �!(

 ���)%� �$T� �& � ��$& �� �%-+ '�(��� 6B!%C)	 '�(

 ��� '�%U��!5 H& �P!�+$M A%C)!	 �� 6�$!F�$� '�!(

�*$RM +0V�%	�S( ��+$� 0+ '�+8W	 P��M 0$9( 0+ 8!W& '�!(

 �8*�� H/-�9D�* ,$- ��./*+ �1+ .-+ ,�%��1 �� 2�!.%.3	 V�%

 H!5 H!/����� 2�$!: P!�+$M O�+ 6��1�9D Y8( �& '���0

 ��!!1 �� 2�!!.%.3	 O!!�+ H!!Z%/*���; 6��!!1�9D @!!T$� 

<����TTV[1$	 +�+4%)%* 8���U .

TTV <��!�� "� DNA H/!D� "!	 V�+� ,�8!& � '+

 6� ,��*+ �� KD$� 8D�& .V��!� H!& �B!39� <��!�� O!�+

 HC�!* '$=�+ � "%�$*# ��/-�1 +��!& �\!�� '� H!5 ��+� '+

 <����$5�1 P%��� �� ,$95�	 "��4* H5 �( H!& P!%��� O��	

 �8���=* O%%W	 V89/�( <���� O�+ �1+ .�!& <��!�� O!�+

 O�+ �$T� H5DNA ��%�& 6F%/*# �]* 0+ 6�� �1+ <���� 

P^+8!!L � ��$!!& ,#��!!/(��<��!!�� O!!�+ 0+ _!!��	$*# 

`%� a�4!& ���!U b9!� H!& c+�!%-+ H!5 �8D 6��1�9D "!%*#$

H.dJ �8D '89& 8*+)�V�.(H.dJ �& HQ&+� �� V<��!�� '8!9&

 H!.dJ �� H5 �1+ 6Q&+$g ,�>( 89*�� h5�L [&+$g '8!9&

 �%	�S( <����(HCV)C ,#��/( P%�� H& 6�� �8D ��>M+ 

�/)%& ,�$&TTV '8!%	$i`5$* 6�+$!	 YI/!-+ H5 6M+$*+ V

0+ K%&?j%/!-+ H!5 6M+$!*+ � _��	$*# V89D�& H/D+� YI

 ��8L 6�+$	 ��%�	?j%E�1 89D�& H/D+� E$�!3� _��	

6� 8*$DV6F%/*# G$9	 TTV K�+4!�+ H& �� ,��0 �D�U �& 

��$& +��0 �1+��� '�(PCR �/)!%& �� �8D H/��U ��5 H& 

l�>	 6��1�9D H& ���^ � ��$d* H9%N& 6��5 �0+8*+ H& 2�W��Q�

 G+$*+TTV 6>* ,$- ���U �� �$T$� + � 89D�& �� cm�>/L

 K!D$5 �& "��4* �89�  O!�+ nI!:+ �!NT �� H!5 6��!(

��� �1+ l�Z*+ ��L �� �(V'��!�0 �0+8!*+ �!	 A!.* O�+ 

_��	$*# � �8D Y�J�& 6��!1�9D <��!�� 0+ '�/)%& '�(

 8D 89(+$- .O%9o>( ��+4U 6!-�& H!5 �8!D �)/9� 6��(

H*$U 2�!>��� P!p� 6*+$%L '�( ,4!C� 6*��!*+ �!%q '�!(

M+$*+60+TTV 6*��!*+ G$!* 0+ "!%FR	 P!&�^ H!5 89/�!( 

6>* 89D�& .8!��& '��!>%& ��!Z�+ �� <��!�� K.* ��$� ��

 V<��!�� �)!5 0+ ��1 O�89r �D�U �$T� �& H5 �RU

 H/�*+$/* ,$95�	 O%..3� H!& 6B!C)� "!�#$�$	�� K.* 8*+

 8!9(� �d�!* <���� O�+ .0+ <��!�� �)!5 '+8!/&+ ��

,  6��T !��+ '+�& <���� O�+ H5 �!& O%�H!& I/!d� ��!>%& 0+ 

h�4!*  0+ 6�m�& sQ1 �& �%	�S( +8!T 0+�R�!*+�	$9%�  '�!(

8���UV�!& <��!�� O!�+ t�!d	�+ '$!1 H!& HT$	 O��/)%& 

H!9%�0 �� '��!�0 2�!.%.3	 � 8!D Y$QW� '8d5 '��>%&

 �!%	�S( H`>T 0+ '8d5 '��>%& �& <���� O�+ t�d	�+ '�!(

 7�& � O�4� V��L � �1  O%!9o>( ��!>%& ,�!5�$5 '8!d5 '

���U l�Z*+.,+$!9M H!& +� <���� K.* P:�L b��/* 6�� 

��!!Z�+ �� 6dd!!1 P!!��M "!!� H!!* � �8!!995�.�+ P!!��M "!!�

'��>%& ��+� ,�)* '8d5 '�( �1+ .0+ '��%�!& O�+ �& ��IM

�*$RM '�(TTV �+�!�+ �� � H/!D+8* 6J�!d	�+ �!%	�S( �& 

,+$C/1+ 4u� 8*$%� �8*�%U(B.M) �8D ��+� ,�)* H5TTV 

6� �$`!1 �� 8*+$	 '��!�0 ,+4!%� H!& V"!%/%v$�$	�>( '�!(

895 '0�189*�>()��?.(

HW��Q� �� 2�$!: ��*�5 H& I/d� ,+��>%& '�� �& H5 '+

 89/�!*+$	 O%..3� ���UTTV-DNA $9� 0+ +� $*'�!(�i`5

8*��  �1� H& �+��+ O�+ ,+$C/1+ 4u� � 6Q%3� ,$-.

)* 2�.%.3	 6-�& b��/* "!� ���U _��	$*# H5 ��+� ,�

(G1)<���� TTV 6!� 69�$/%!1$d���	 8�8)!	 �� 8!*+$	

 <���� 0+ 6D�*HCV H/D+� K.* 8!D�& .O%!9o>(TTV 

<���� H%.& �& �*$RM �Q- w�W� �� H5 6*+��>%& �� '�(

 6!!� ,$!!- x!!��J 0+ H!!`./9� 6`%�$!!>( 8!!9*�� 89!!D�& V�!!(

6>1m�	 !��$>( V"%/!1I�  6!>*  V��#�!� '�!('4%�� V�!(

 6�m�!& ,+4!%� H!& 6!U� ,��� '�!(��+� ,�U8!995 ������

 ��+� �$T�)�j��.(

A%C)!	 � 6!1��& 0+ 2��!dM HW��Q� Y8( TTV �� 

� ,+�!N	 �� ,$!- ,�U8995 Y�B� � ,�U8995+8(+ �%W>T

 �!!& H�!!��.� � ,+�!!�+ H!!W��T �� ,  6!!*+�+�� ,+4!!%� O%!!%W	

6� ,�NT � H/��)%� '�(�$)5 8D�& .


�� � 
�����
�$& 6R%:$	 G$* 0+ �8D l�Z*+ HW��Q� .'�>!1I� H*$>*

��� ,+��!>%& � 6`%�$!>( V��#�!� 6>!1m�	 H!& I/d� ��>%& 
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����yV���>D zV,�/�&�	��

���

��!./*+ ,��0�!1 '�%=*$!- KC& H& �8995 HWT+�� '4%����

 {>T ,$- 8!���U '��  .H!*$>* ��� �!%q G$!* 0+ '�!%U

 ��!>%& �!( 0+ � ��$!& ,�1  6��>/L+�6!`%� !/%� $!- ��� ,

|!!- H!!�$� "!!� �� P��/!!1+ [�+�!!D ��!!.W*+ 8!!g '��!!L 

{>T �$`!1 ,��5+8T 0+ }� H`:��I& � '��  �>!1I� V�!(

 $%	��F%� �� ��E8���U h%�.	 .$%	��F%� 0+ 6F� E�� �(

 �4���~��6/*�1 HT�� K��!�0  l�Z*+ �NT �+�UPCR �

%�F$%	��E�� �=�� y��6/*�1 HT�� l�!Z*+ �!NT �+�!U

�!!�0 K�K��!!�0  l�!!Z*+ ,�!!�0 �!!	 6F�#$���!!1 '�!!( V�!!(

8���U '�+8N=* .

O%& 6>1m�	 ,+��>%& 691 ���83���	��H!5 �$!& ��1 

�� %� �5��?�%� 8*�$& �*���?%, ��!3J �( '�+��!&

 8*�$& �8D .O%!& 6`%�$>( ,+��>%& 691 ���83��j�!	 ��

H5 �$& ��1��%� �5�!��%( � 8!*�$& �!*�� ,  H!> �!(

���� �� 8!*�$& ��$!>* ������ 6*$- '�( .69!1 ���8!3�

 O%& '4%���� ,+��>%&�;�	��H!5 �$!& ��!1 �?%� �5�!�

?; %� 8*�$& �*����%, ��$>* ������ ,$- �( 8*�$& .

h( '�>1I� H*$>* ,��0��jH!& H5 ,$- �8995+8(+ �R* 

6� HWT+�� ,$- ��./*+ ��=��� +$!9M H!& 8*��5 h��!1 �+�!�+ ,

{>T 8���U '�� .

DNA �!%5 0+ ���R/1+ �& �>1I� H*$>* 0+ <���� ����

8���U �+�C/1+ ,�>�  �$)5 .O�+ '+�& �$`3� l�>	 ��5 �!(

��&8VE$!1� �8(�)� 2�$: �� � ��$& Y�RD �!1+ l0m

,  �(�������E l�!>L �� 2�+�L HT�� ?;�!	 H!T�� 

$D l�U E$1� PL*">5 �& � 8�$�!L �� �8!9954%� ���& 

0�9%i	���K��U 4%� *8.8W& H`L�� ��VDNA ">* ">5 �& 

H/!!D� H!!& 6:�B!!/-+ H)!!%D '�!!( � �!!��� ��B!!	+ '+

6B��-�* ">* Pp� �=�� '�( O%i	��� V�( � H/�D ��%q � �(

 }S1 � 8���U Y�LDNA ,$/!1 0+ ">* h5 ���& [1$	 

8���U +8T .5 P>W�+�$/1� <�1+ �& ��5 PL+���$& �% .

��� �!& � H!`L�� �� �� �]* ��$� HWQ^ �%pF	 H`L�� 

Semi nested-PCR8!!���U l�!!Z*+ )��.(�!!& ��+ H!!`L��

0+ ���R/!!1+ �U0�q  '�!!((sense: 5'-ACA GAC AGA  

GGA GAA   GGC    AAC    ATG - 3' )  NG059   �
(antisense: 5'-CTG GCA TTT TAC CAT TTC CAA 

AGT   T - 3' ) NG063  0+ ���R/!1+ �!& l�� H!`L�� �

'�(�U0�q  NG063 �(5'-GGC AAC ATG TTA TGG 

ATA GAC TGG 3') NG0618D l�Z*+ .�+�C/1+ 0+ }�

DNA ��� �& VSemi nested- PCR �� PCRH`L�� �� '+

0+ �]* ��$� H%L�*DNA V<���� Amplify }S1 � �8D 

0��U  �# '�� �& 0�$���/F�+ l�Z*+ �&�%2�$: H& b��/*

 8���U �8(�)� ���� P&�^ '�(8*�& .H*$>* �+�>( ��!/95 V�(

 �8!D H!%N	 6*�!.��J ,�/1��>%& 2�.%.3	 45�� 0+ H5 �dp�

 6R9� ��/95 � �$&)���& �� � �Q.� E (8D H/D+�U .

H!`L�� H1 P��D PF��1$��	 ��=/1� H& �8D ��+� H��*�&

�$& ��+ H`L�� V��� H.%^� ��HT�� 6/*�!1 "!� �� �+�!U

 �>�^ H1 P��D l�� H`L�� VPF%1��6/*�!1 HT�� �+�!U

 28� H&?jVH%*�� ��6/*�1 HT�� 28� H& �+�U?j� H!%*�� 

;� 6/*�1 HT�� 28!� H!& �+�U��6!J �� H!5 �$!& H!%*�� 

l$!1 H!`L�� ��-m�!& � V8!���U �+�!F	 PF%1 PL+��;�

6/*�1 HT�� 28� H& �+�U;PF%1 "� �� H.%^� �$& .

l�� H!!`L�� PCR K(�!!5 �!!& 6!!�� ��+ P!!L+�� H&�)!!� 

PF%1 H& �(���$& .H`L�� �� �8D �%pF	 2m$B3� �0+8*+

 ��+(bp) ��� 0�!!& �!!RT l�� H!!`L�� �� �bp�;� �$!!& .

$B3�m�!& 0��!U  �# �!& l�� H!`L�� 0+ �8!�  �1� H& 2

�]`q�%�*� �� V61��& ��$� 8�����& l$�8%	+ �& '4%� 

�/* 8���U �8(�)� �$	�9%�$`�+ }*+�	 ��=/1� �& b�.2�MIJ+ 

'�5 '���  ,$�0  [1$	 8D 6&��0�+ �� .

�� ����� 
,�>( PFD �� H5 �$J�(�)� 86� ��$DVH*$>* �� '�(

 �� 6!�� 8!���=* �8(�)!� '8*�& �%( 6R9� ��/95 � 6R9�

H*$>* ���8!3� �� '8*�& �dp� ��/95 � �dp� '�(bp�;� 

(�)� �88D.

K��!!�0  H!!Z%/*�/��) %��;�!!R* (�!!dp� ,+��!!>%& 0+

)�/��%V6>!!1m�	 ,+��!!>%& 0+;?%� 6`%�$!!>( ,+��!!>%& 0+

;/�;%,+��>%& 0+ '4%���� TTV+8*�$& (��/??) %�?�R* (

�$& 6R9� �K���0  HZ%/*��) %�j?�R* (H!& ,�U8995+8(+

 � �!!dp� ��!!/95 ,+$!!9M��) %��;�!!R* (, 9� �!!( �$!!& 6!!R

)� �+�$!!>* ��8!!T�.('��!!�  ,$!!�0  H!!& H!!T$	 �!!&χ2

)jjj�/j=p(69W� t�d	�+ ���!U �� K���0  b��/* O%& '�+�

8D �8(�)� ,+��>%& � 8(�D.
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G$%D � 6��1�9DTTV ��� H&PCR �>1I� �� �/5�,+��F>( � H�8*0 ��(�J 

���

JD	�:��'&��
D+* �* a(�!��. E��3 � "9,. � I)h. @�
,! �*��� �*���-� �� j'��. 8������ 

�'�� �*�:F��.�1 d��
�TTV-PCR � �2+�>. ��'. �*���-� �� 

�'? ��Q�,,! I&���� 

'���  ,$�0  HZ%/* H& HT$	 �& �χVK��!�0  H!Z%/* O%& 

TTV-PCR 6!9W� t�!d	�+ O1 � }9T �%u/� �'�+� �8!��

8)* .

6!9W� t�!d	�+ VHW��Q� O�+ �� O%9o>( H!Z%/* O%!& '�+�

 K���0 TTV-PCR � �+8W	 ��$!T� ,$!- ������ 2�W�

��+8*.

@��V�:F��.�1 d��
�TTV-PCR ��'. �*���-� I-2�V �� 

�'? ��Q�,,!*��* � �2+�>. 

TTV-PCR �'? ��Q�,,!*��* �*���-� 

�dp� )��(�j? )�/��(��; 

6R9� )��(��; )�/??(�?

P5 �+8W	 ��j ��j 

��� 
HW��Q� O�+ �� ��j H!& h��!1 ,$!- ,�U8995+8(+ 0+ �R* 

0+ ���R/1+ �& 8(�D ���U ,+$9M'�(�U0�q  E�C/*+ �� �8!D

 l$!*# �$�!L l8M �� �$�L �]* 0+ K(�\� O�+TTV �� 

8!9/��U �+�^ K���0  ��$� �>1I�.P!>M H!& 6!1��& �8!� 

 K���0  H5 �+� ,�)*TTV-PCR �� �j?�R* )��(%�dp�

 �� ���;�R* )��(%6R9��$& .

O%!!9o>( ��;�!!R* )�/��(%,+$!!9M H!!& ,+��!!>%& 0+

������ ,$!- �� <��!�� O!�+ P!��L ,$- ��F� ,�U8995

 8*�$& �$- .�!*$RM 0+ 6�m�!& ,+4!%� �$�!L H!& HT$	 �&

TTV ���� �� � ,$- �8*�%U �+��+ �� 6*$- '�(V'���g 

6� �]* H&H!& H!T$	 �& ,$- ��./*+ 6	�.%.3	 45+�� H5 81�

%W� ,$!- ��./*+ �& +� 8�8T <���� t�d	�+ ��+8*�/1+ '�(��

 x!��J 0+ <���� ��./*+ � ��+� �+�^ x%.3	 � 61��& ��$�

 6��>!1I� 2�./)!� �!� 6*$- 2m$B3� � ,$- ������

 ��%U �+�^ 61��& ��$� .O%9o>( <���� 6�+4���>%& 2�8^

 ��!p� ,+$!9M H!& �$!D 6!1��& 8��&HIV �HCV 2�8!^ 

'��>%& ^ 6�+0 6!1��& P!%�� O%!>( H!& � 8*�+� 6NT$	 P&�

,$!!- 6!!� l0m �!!]* O!!�+ 0+ 6�+8!!(+ '�!!( 6!!�� 8!!D�&

<���� Pp� 6��(HTLV-II '��>%& �8!D H/-�9!D 6!�+0 '+

K95+� �`M H& ,  '�=��&�q � ��+8* '��!�0 {J�!./� '�!(

 <���� �& H5 �1+HTLV-I��+� .

�!!=�� h!!N� H!!/F* V�� <��!!�� G$%!!D ,+4!!%� 6!!1��& 

T6� ,�U8995+8(+ �%W> ,�)* H5 8D�& �89(��Q- H!& I/!&+ 

,�U8!!*�%U �� �!!*$RM�!!1+ .'�+8!!��� ,+4!!%� 6!!��J 0+

 6� �%>(+ P&�^ ,�&4%� ,8& �� <���� ��!p� ,+$9M H& 8D�&

HCV �%1$	�S( �� �%1$R9� � �( ��Z�+ '�+8��� �*$RM �(

 6!!� O%��!!� �>!!1I� �� 6!!���� sQ!!1 6!!�� ���!!5 V8!!D�&

<���� 6!� ��Z�+ �+8����* �*$RM H5 �=�� '�( P!p� 8!995

 �!!%	�S(A<�������!!� �B19 �� 6(�!!	$5 ���� �� �!!N9	 

28!� ��!	$5 6!���� �`M H& � 8*�+� �$�L ,$- ���U

 6(�	$5 ���� �� �N9	 6� ,$- x��J 0+ ��./*+ H& ���^ 89D�& .

@1�9� '�=��&�q ��� "� �$T� hN� H/F* O��- �1+ .

j
��
��
��
�j
��
��
��
�j

��dp 6R9�
,+��>%&,+��>%& ��/95 ��/95

�0
��
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�*$RM �& HQ&+� ��TTV "�#$���!1 ��� V0��!�+ H!& �	 

8!D�& H/!D+� ��&��!5 {%!1� <�!%.� �� 8!*+$/& H5 6d1�9�

 �*$RM 6��1�9D ,�F�+ P%�� O%>( H& � �8)* 6��1�9D '�(

 ��+8* �$T� <���� H/D�U 2�$: ,$95�	 H5 6	�W��Q� �

H`%!1� H!& <��!�� l$!*# 6��!1�9D <�1+ �& H/��UPCR 

�1+.

��� �!& ,  �!%pF	 � �>!1I� 0+ <���� l$*# �+�C/1+ 

PCR H!& �!	 <��!�� O!�+ 6��1�9D '+�& ��� O��	8%R� V

�!1+ ��$!& 0���+ .��� K(�\!� O!�+ �� ���R/!1+ ��$!� 

Semi nested-PCR6� H!`L�� �� H5 8D�& �!%pF	 ,�$!& '+

DNA '�!!(�/%	 6��!1�9D �� �%1��!!L K�+4!�+ @!T$� V

H*$>* �� <���� O%����1+ .,8!D x%^� �`M H& O%9o>(

�8995 �W*�>� V�(DNAH& <���� 6� �%pF	 6&$- �$D .

���  G$%!D ,+4!%� ��$!� �� �8!D �)/9�TTV O%!& �� 

�)!/*+ 0+ ���FL V�`/C� '�(�$)5 h��1 �+��+ � ,+��>%& �

��+� �`/C� ��)^+ �� <���� O�+ 6*�NT .H!%5�	 �$)5 ��

 [1$	 �8D l�Z*+ HW��Q�'$�*��+ ,�!�I/d� �� ,+��!F>( �

6!� ,�)* ��#�� 6>1m�	 H&H!5 8!(���%,+��!>%& O!�+ 0+

 6��>1I� 6���� H& I/d�TTV 6�89D�&)��.(H!�!��.� �!&

��+4U �(6� AC)� VG$%!D ,+4%� H5 �$D TTV +��!>%& ,

,+�N	 �� ,$- �8995 ������)�/��(%G$%D ,+4%� �&TTV 

6`%�$>( O�+# '�();����(%V6>1m�	 H!%5�	 �$)!5 '�(

)��(%�!!%��/�+ �$)!!5 �� ,$!!- �8!!995 �!!����� ,+��!!>%& �

)�/��(%'4%����$>( �& 6�� V��$& "��4* ��%�& O!�+# '�!(

)?/��(%,�/1��Z� �)�/�j(%��+� ,�)!* '�/)%& YI/-+ 

�1+ .

2�!.%.3	 0+ �8!�  �1� H& b��/* H& HT$	 �& ��L �( H&

6� �`/C� 0+ 6!>%* 0+ K%!& H!5 �$!>* t�d9/1+ O%9r ,+$	

 ���� �!� �!� ,$!- ��!F� �$J H& H5 6*+��>%& 6*$!- '�!(

 6� ������ H.&�!1 �� � 8995 H/!D+� ,$!- ��!./*+ 0+ '+ 8!*+V

P��LTTV6� �$- ,$- �� 89D�&.

� 0+ 6F� �+x!��J 0+ ��./*+ V<���� O�+ ��)/*+ hN� '�(

 �� ,$-���� �� ,$- '�( �!1+ .H/!!RU @��!!Q� �!& �!!9&

 �+�!!�+ 6*+�+�!� ,+4%!� 61��& V�8!D <��!�� O!�+ P!��L

 '�!�+ �!`/C� {!�+$T �� ,$!- ,�U8995+8(+ �%W>T ��

6� �]* H& '���g � 6.Q9� 81� .

G$%D ,+4%� TTV ,�U8!995+8(+ O%& �� �� ,$!- h��!1 

,�>( V,+�N	 8!D ���!D+ cId!^ H!5 �$!J��%6!� 8!D�& .��

H/1� O%>( �& 4%* �=�� '�(�$)5�U0�q  ��� �& �Semi 

nested �� <��!!�� O!!�+ G$%!!D ,+4!!%� 0+ 6	��!!R/� ��!!�  V

�8!D ��+4!U ,�U8995+8(+ �%W>T �!1+ .�j%�!���+ ��V

?� %O�+# �$)5 ��V�j%�	��%6&$!9T '�F���  ��V��%

�%��/�+ ��V�/��%��-m�!& � ,�/1��Z� ���%'�!F���  ��

6��>D)�;��?.(

,�>( 6� H]LI� H5 �$J xJ�!9� �� <��!�� O!�+ ���U

 6� {��D �%*� �`/C� �� �8!D �)/9� ���  ,�%� O�+ 0+ V8D�&

 "��4* �� b��/* H& �(�$)5 6�W& 6��L �� �1+ ��$& �	 H!5

 ,  0+ 6�W& �& !%& YI/-+ �(��+� '�/) .H!5 '�!=�� H!/F*

6� �!`/C� xJ�9� O%& ���  YI/-+ �$>* HT$	 ,  H& ,+$	

 6� �$)5 "� 6� H5 8D�& t�!d	�+ H!.Q9� [�+�!D H!& 8!*+$	

 O%!!& O!!�+# �� cIp!!� 8!!D�& H/!!D+��j%�!!	�j%��+4!!U

�8D �1+.8!:�� H!5 8!D l�!Z*+ 4%* 0+$(+ �� x%.3	 O�+ 

,�U8995+8(+ O%& G$%D�j%������ �,$- ,�U8995�/�;%

8�  �1� H&)��.(

,�!!>( 6!!� H!!]LI� H!!5 �$!!J �� G$%!!D ,+4!!%� �$!!D

 ������ � ,�U8995+8(+ �/)%& ,+�N	 �� ,$- ,�U8995 �!1+ 

"!��4* t�!d	�+ � �!%W>T ��!�0 {>Z	 P%�� H& cm�>/L+ H5

6� ,+�N	 �� l��� �8!D �/)%& 6U�$�  �M�& H5 8D�& �!1+ .

� 'm�& G$%D ��L �( H&H!5 H!W��T h��!1 �+�!�+ O%& 6���

 �%( H.&�1 H/D+8* ,$- ��./*+ 0+ '+ 6� 8*+ ��./*+ �=*�%& 8*+$	

 �+� 0+ <���� O�+ 8!D�& ,$!- ��!./*+ 0+ �%q �=�� '�( .�!&

 O�+ H& HT$	 H5+�$&$/1���89/�!*+$	 ,+��F>(DNA O!�+ 

<��!�� O%!>( �!& H/��� �*$RM ��>%& G$�8� 0+ +� <����

�>* H��4�+89�VM$�8� �+� 8��D 6, �%]* 6*�(� !�� H!5 Hr

�%	�S( <���� ��$�A�+� 0+ 6!F� 4!%* ��+� �$!T� '�!(

8D�& <���� O�+ ��./*+)��(.

9& !�!1�� P!��5 ��� l8!M P!%�� H& O�+�&� 6!9>�+ '�!(

Z�+!V,�!&4%� ,8!& �� <��!�� �$�!L HQ!1+� H!& �8D ��

 6!/*  ,$95�	 �!1�9D <��!�� O!�+ '+�!& '��!& � �8)!* 6�

�%( H!& ���!^ H!/��U l�!Z*+ "�#$�$%�8!%�+ 2�W��Q� 0+ "�

��$!!d* <��!!�� O!!�+ 6!!W^+� G$%!!D ,+4!!%� O%!!>C	 �!!1+ .

�& H/��U 2�$: 2�W��Q���� PCR 6��!1�9D <�1+ �& V
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G$%D � 6��1�9DTTV ��� H&PCR �>1I� �� �/5�,+��F>( � H�8*0 ��(�J 

��	

�*$RM A%C)	 H& ���^ [.� � ��$& 6���� ��L ,��0 '�(

6� 8D�& .O�+ �=�� H5�U0�q  '+�!& �!g�L ��L �� H5 6��(

9D H!& ���^ [.� H/��U �+�^ ���R/1+ ��$� <���� O�+ 6��1�

 _��	$*# 0+ '�+8W	 6��1�9D '�(TTV 6!��W� �!& � ��$!& 

�U0�q  PF	��� 0+ ���R/1+ �� � �8D H9%N& '�( �!`/C� '�(

PCR �!& 6!���� G$%!D ,+4!%� �� '8�8!D K�+4�+ 8(�D V

TTV�$& h%(+$- .

����� ���� 
5 H9%�0 VHW��Q� O�+ �� '�!(�%u/� P��!D ,+��>%& 6F%9%`

 G$%!D ,+4!%� �!& ,$- ������ 2�W�� �+8W	 � }9T VO1

 TTV ���U �+�^ 61��& ��$� .H/��� �8!�  �!1� H!& '�( 

K��!�0  6!R9� � �dp� b��/* O%& H5 �+� ,�)*TTV-PCR 

,  �%�9T �& Y8( �%W>T �� ��+8!* �$!T� 6J�!d	�+ �!(

6��L �!����� 2�!W�� �+8!W	 � O!1 �!& H5t�!d	�+ ,$!- 

69W� 8�  �1� H& '�+�)j�/j=p(�)j�/j=p(�K�+4!�+

 �+�>( ,$- ������ 2�W�� �+8W	 K�+4�+ �& H5 ,+��>%& O1

 G$%D ,+4%� K�+4�+ �M�& �1+6�$D�.

��

��� � ���  
O�8& �$- �F)	 � ��8.	 @	+�� H��.� ,�U89��$* H`%1�

6� lIM+ �8�89�� +8* h*�- 0+ +� +�8*�.
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Measurement of TTV prevalence rate by PCR method in plasma 
of blood donors and recipients in Tehran 

 

Zandie T.1(PhD), Pourfathollah A.A.2(PhD), Aminikafiabad S.1(MD),  Samiei Sh.1(MS), 
 Ranjbar Kermani F.1(MS), Ghafari K.1(MS), Sobhani M.1(MS), Kovari M.1(BS), Ataei Z.1(BS)  

1Iranian Blood Transfusion Organization-Research Center 
2Department of Hematology,Tarbiat Modarres University 
 

Abstract 
Background and Objectives 
Blood transfusion has a critical role in clinical practice, but there has always been a possibility 
for transmission of infections. A lot of research have been conducted recently to find the cause 
of these infections. In 1997, TTV was first found by Nishizawa. Our aim was to estimate the 
prevalence rate of TTV in healthy blood donors and recipients of blood components in Tehran 
and prepare PCR kits to detect this virus.  
 
Materials and Methods 
In this research, we studied the prevalence rate of TTV in 250 thalassemic, hemophilic and 
dialysis patients and 250 blood donors. After extraction of DNA and amplification by semi-
nested polymerase chain reaction, the bonds of DNA were observed in electrophoresis with 2% 
gel agarose. 
 
Results 
250 patients were studied 66.9% of whom were positive and 33.1% negative for TTV. TTV-
PCR results were also studied in 250 blood donors 41% of whom were positive and 59% 
negative. There was a significant difference (p=0.0001) between patients and the control 
group. 
 
Conclusions 
TTV has a high prevalence in recipients and blood donors. Blood transfusion probably is not 
the only way for transmission of TTV, and other ways such as oral-fecal route can also play a 
role for transmission of TTV.  
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