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TTV $�% �� ��� &��
!' � �� �((�� �)
' �* &�'+, �+�� -�.% �� /01 2 � ����� ��3 �� )ALT(���4 5� 

6��7� �87� �  �	 9:� #�'��� ;�*�<= >��4 ��= .5@� /A��B, /' � �C &��D* ��E0� 5�TTV �� �, F@G' �

H�%, ��I� ��=#5'��' 6��7� 5� ���B, � �C  � JB�% �=�K 5� � �C  /��% ��= ��=HBV �HCV �����@% �  

;C�A � �L F7���, ���� � �7��A 5�M* N7�I* �M	 ��3 $�G�'  .

(��� �
�) 
�
��� /D.G� � /)�O�* P�' �  ��	 Q��'  5DB�.�.5'��' � ���A�RR #JB�% ��00� �=  
R��00� �=  S7��' � � � 

;IT� HBsAg �
R��00� �=  Anti-HCV ;IT� ��8B���U �  V1 #��/L�@	 ��@�7����, ��3 $�G�'  �����% 

�	 Q��' .J7N', W.%  ���  ��=ALT �AST �� �'  ���A�V<@% DNA X �!�@%  �@	 5@� �  ���)�@%  �@� 

��=�A��U, T801 �T935 #Y��Z PCR ;C�A [��O .�� � ���@�, >�\]* � 57N�* � �� ��@��, �  �@= ��@= 

^�L� �:�C #ANOVA #Kruskal-Wallis test #Dunn's �Tukey-Kramer�	 ���)�%  .

�&�
� 
�
$�_]�PCR �'�� `7 bp �(( �� 5� ��� a�5'��' �  �O�� #JB�% ��=�R5@� ���B, � �C  �  �O�� HBV �

�/a�5� ���B, � �C  �  �O�� HCV #�7��A ��=�:� ./0D� cd�3  &�0e J= J7N', -�.% 5
7�G� �� �� � ��=

ALT �AST�7��8' ��=�:� 5DB�.� ���� ���A 5% �� .

*��� �$�&� 
/A��B, �+�� ���
� P��	 5� 5Z�* �� 5� TTV /@0D� [��@)* Q�@4 � JB�@% �=�@K 5� � �C  &�� �� W.@% � �

J7N', �=�	 ���A &�� ��I� ��=)JB�% � �C  (6��7� 5� ���B, � �C  �;@�*�<= ��=B;@�*�<= �C�@E' 5@� #

/� 5� �%�TTV f�*�'2 >L �" �7 �@0�C�A � �L /7�%�0	 ���� �g�" 5DB�.� �� 5� /O�3 ��=#�@I� � �@� 

��
' ������  ��'��I' .
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:Torque Teno#6��7� #��3 ��A�00� �=  PCR 
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�+'�'��TTV#�@0!!3'07' �� #-: � >�A-8 09B� �23� (�'C��2D� 0E' 

���

���	� 
��  �	FGGH ��� ' ��8 I��9	�J7 ������ K-�+ L!� I

C' �M%�' N��EA�	 E0�+0���@ >�'��)��+ � ��� �!" .��

�� �PPQ ����� 69+ GBV-C ��9	�J7 ������ #�R7 �� 

G0��" ����� �!" .S����/ #-!3���	 ����E ���7 T��8Q�%C'

>��R98 "�+ >0M3 >�7 � ' (0+�� T2:�! .���	
�C' 0&�� 

I0!2��7 >0�M3 ���E >��R98 >'�'� >0M3 #'��R98Q��	 ��

�� #�*+ '� >0M3 V�6� >��R98 69+ 0&�� S���" T�3 0!7�

 ��-!9�� ��3 �W-.�� -	�J7 � >0��M3 C��9��  IV�6��� ���9	�J7

 ��� 0��"�8 .���*��9� #-!3���	 ��-��� �� �$5-��	 S��8�X >���7

 ����� �9&-	 Y9���	-	�J7 >�7 T�2��@ Z�-�& �+��+'

 C' >����C [\�2M�+ ]D8 C-!7 ��' � ' S�./ � ���E ��9	�J7 

����� V�' T8 ��!2 ' S8�X T3 � ' (0+�� T2:�!"�+ V�6� �7

������� T��8 ���� ������� ����2+' ���9^+ �����7 V9��_� >���7I

�����-+�` ��������� I�7B19 ��� #��R@ T3 (�9a ����

 �8 � (�@ 49 ` b/�8 (�@ �8 #�0�8 >0�M3 >��7 c��d/ C��

�R+ I0+-" e�: 0!"�8)
I�.(

����  �� �PP�������� Y��� IDNA ���9a 0���05 �'� 

������� T��8 T2���8'� h�� -	 I(0��" T2:�!��" ���9	�J7 >���7 

�+ �"'�'C Ti8��  ��8 ��!�'? ��R98 Y� ,�  C' ]+'��1R7 �

��i2+' C' 0_8 �9	�J7 T8 d28' T�3 T2:�!�"�+ j�*�!� ��8 #-: 

9+W` T2��� ]�'6�' k-l  C'�%��+'�	-!9�` V)ALT ( #�*�+ '�

���� ������� ,���+ T��8 � >C��� '05 �'�(TTV) TT �����_�

0���@ .,�+TTV V9���' >'�8 T3 >��R98 c ' ��' N��E C' 

0" ��� �!" #` �� ��8)Torque Teno(�� ' (0" ��M2X' I.

TTV Y��m-3 � >����3 I]��"-� #�0��8 ������� Y��� 

�� 0"�8);I�.(

TTV (��2�@ T!�'� >'�'� #-)R7��+ � �9n2� ��'-	 C' >'

������� #���9� �� >���7DNA���� �'� 0��"�8 .(C�����'TTV 

T��8 [\���M��i	;����� c9���i	 o��9	-+? �� T��3 �-��"Q(����@ 

c9�i	 '6B� �192+?-.9� >0�!8 (0�" �Z�-�& T�8 ���	 Q

�� (�'� #�*+ 0+-")QI;.(

T+-R+ �� ����� V�' p9D*	 �./ T8�1�?-��-98 >�7

 ̂ + �.2D� Ic�E� #���@ Z�q"�	 Ir'68 IK-�0� I�R d� �9

 Y9	-9!�` s���II�� -� I�9�" I��!� I-.@ � �!98 Z�q"�	 

��� ��R2E' (�9a � Y"' IV:�+ ('� T�3 ��� ��%.2D� >��7

 0"�8 T2"'� �-5� #` ��*2+' >'�8)��<�.(� ��8 �3��E �7

 �� �9+� � �	�  �� ����� V�' >W�8 K-9" C' Y� T3 0"�8

' �����E�!t2�� ��������� V9��8 �� ����� T��8 �u��q!� ����7

� ')=.(��  C'�PP� #-!3�	 IT_��l� (���8�� >����C >�7

 � >?-�-9�0�9�' I�1�69�-�98 Z�9&-u�: I��192+? ��2:� 

 �19!9.3 �9R7'TTV �� ' T�2��@ Z�-& )=.(#'-�!/ T�8

��� ��8 ����t� h�� -	 T��2��@ Z�-��& >���7 '��2����'-3 �

��  �� ]+'��1R7
��; T3 �'� #�*+ TTV >��i�' �9.8�X 

�9� -	�J7 �� v�C-2�-�` *�� >��72'� 0�M3 #�w��  C' x

��'�)�.(�� �^+ T8 V�' �-5� �8 �� ��8 V��' T�3 0� � ��7

 (��2��@ Z��i9iq	 T�!9�C 0���8 � ��9+ ���3 ��$5 >��	

 ��B�' �� #` ���R2E' ]i+ � �-$y-+ ����� V�' ��� �!"

>����R98 �����@ c7'���� ���7 .T��3 �+����C ��� ' ���3A #�����" 

����� �� (�-�` '� 0M3 �9	�J7 >�7 0M3 49 ` 4M  I0!!3

 ����7� � >��C ��8 ('��R7 ��9	�J7 Y9 d3 c�d/ C��8 �

c�6���+` S���9MX C' >0���M3 >����7ALT �AST #-���: �� 

�� -"+0)�;IPI�.(� c���  �'���' �� ��_9MwIV��' zl�  

c�6+` V9��� ��9�8 #-: �� �7� ' .>�'���' �� �-5� V�' �8

 ' ��m� T3 �� 0M3 �� {�$2� 49� ` � {��$2�' ��|' �� I0+-"

 �-.  >�*a T8 #09 � �-.  }�� �� � >0M3 >�7 �7IV��' 

c�6+` ��� #-�: ��'� >����C #'69� T8 �7 0+-�")�;IPI�.(

AST �9 -	�J7 �8 (�d/ �-.  >�0!3-29� �� �7 I�M.X >�7

T~97�� �-.  � T9.3 I>' ��'� �-5� 69+ >6n� >�7 .V�'�8�!8

65�c�6�+` (�-�M+ 0�M3 �&�u�2:' >��7I>���R98 �� >��7

,'0+' ��� (07�*� 69+ �-3�� >�7 �-�" .T�3 ����E ��ALT 

�-.  T8 �uq!� >0�M3 >��7 �� ' >���B!7�+ �� �� ��7

�+-%/ �� #-: ��'� >���C #'69� T8 >0M3 >�7 �-" .�1�

������ h� -	 �@�-��` I��'-�� V�' C' T�8 ��9	�J7 >��7

 ����� e-u: �J7 >�7 �9	AIB�C� ' 4M�  T�3 

c�6�+` #0��" �'C` � >0�M3 �����8 �� {��$2�' �-3���� >���7

�� �-")�QI�;IPI�.(

� ' V1R� T3 V�' T8 T5-	 �8 TTV 0�0*�	 � ��B�' �� 

>��R98 T�8 x�9iq	 V��' �� I0�"�8 T2�"'� ]i+ �)�� >�7

 ������ V��' T�8 #-�: #�@0!!3'07' �@�-�` #'69� � ��8

 � 0" T2:'��� c�6�+` k-l  >0�M3 >��7ALT �AST �� 

������ T�8 (�-��` �'��' � c��  �'��' ��9	�J7 >��7B�C
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��� (QI(��R";I#�2��C��

���

�� x��w V�' C' �	 0���@ � ��8 ��` T3 �-" (��8 TTV T�8 

c�6�+` zl�  ]�'6��' � >0�M3 49 ` T8 ���X ���$!	 >��7

 �� T3 V�' �� � � ' >0M3 ������ Y�� #'-�!/ T�8 0+'-	

 ������ >'��8 �1R3 J7 >��7 ��9	�B�C� (���3 S�R/ 

c�6+` zl  ]�'6�' b/�8 T�3 >�'���' T8 �M�+ �-3�� >�7

 �9	�J7 T8 (�-�` hi�B�C�-" I0!2�7 )��I�
I�I=.(


 ��
� �
���
T�_��5 � �-8 �_li� �%9&-	 K-+ C' (0" ,�B+' T_��l�

 T8 (0!!3 T_5'�� #-: #�@0!!3'07' C' >�'0_	 � ��8 ��-�

 �| (�)��� ���  �� 6��M	 #-: ��i2+' �8 >��7���Q����=

0+�-8 .x9iq	 V�' ,�B+' >'�8I�'0�i� Q��.9� C' #-�: ��29�

��� ���^+ C' T��3 c����  (0��!!3'07' Anti-HIV IHBsAg �

Anti-HCV ]�" �� (���  ����u	 Z�-& T8 0+�-8 �%!� 

0���@ T9$	 �8-+ .V�' �8 (�d/;�T+-R+ HBsAg � ��Mt� 

�'0_	;�+-R+ TAnti-HCV �Mt� '0�7' #�@0!!3 T_5'�� C' 

>�)��8�a ]���C` C' v� #-: ����u	 �9a Z�-& T8 69+ 

0�����@ T��9$	 �X���" #���B��8�A` #-��: ����i2+' #��C���  C' .

/dw'�� Z��8 �-8��(��@ �+-: (��@ � v!5 IV  T>�7 

sR5 69+ T_��l� ��-� �.2D� >��`"0.T+-R+ ���R	 ��	 �7

 ���C` ,�B+' K��"]�� �7
�<�2+�  T5�� >�'0�$)+ �'�@

0+0" .c�6�+` zl  � ��8 >'�8 '028' >��7ALT �AST C' 

V� �3�" C�!9�` v+'�	 �93)#'��' ((��%2 '"0.

T+-R+ ���R	 �R�6+` zl  >�9@ (C'0+' C' v� �'�D2 ' I�7

DNA T+-R+ ���R	 C' T�3 4�9	�	 V�0�8 I���@ Z�-& �7

 #��3 ��R9	 C' 0_8
�� 19� ��8 ����  T�+-R+ ��7 C' �29���

 C���!9�	���K)mg/ml Q/�(I�-���E �� NaCl)M
/�(�

SDS)
Q/�(%>'�����8
�/�����  I��°C=Q >�� �����8 

��� �8 �~�19�-��	rpm �Q� IDNA S�!� C' (��%2� ' ��8 I

,����.3 �(�'� {-� � �-+�	' �8 � �'�D2 ' S1�' S9�`�6�' 

0" .Y*: {- � [\�2��$+DNA �� ��� �	 �Q���29���19� 

�-.q� �� S��2 ' �li� {` C'TE >���� �� � SE °C
�<

0���@ (�9:A .�@C�a` Ix�9iq	 V��' �� (��%2� ' ��-�� >�7

T801 �T935 T.9 � T8 T3 0+�-8 ��"�7�3�	 ]+'���1R7 �

,-�+? (0�" ��^��q� ��9��8 � (0�!!3 03 �9a Til!� >'�8

� ����)UTR ( T_lX Y� �9t1	 �$5 �bp �PP��E'�w 

(0" 0+' .V�' C' (��%2 ' �8�@C�a` ,��R	 [\��M��i	 ���� �!" I�7

-+? o9	 >�7TTV#�1�' � ' ����)��.(

$��Z�:5� ���B, � �C  /' � �CTTV���A &�� 5
7�G� ��� /A��B, �E' �  5DB�.� ���� 9\�!� ��=TTV 

JB�% 5� ���B,HBV 5� ���B,HCV 
���A 5
7�G� ���� ��= 

/' � �C �O�� /' � �C �O�� /' � �C �O�� 
p value 

�8 c�� HBV =Q=Q
���<<=P
/�

�8 c�� HCV =Q=Q<<
�Q/=��;Q/�

HBV �8 HCV <<
���
�Q/=��

$��Z�:6��7� 5� /A��B, /' � �C Y7��*TT��� �� ���A � /0% 9\�!� ��= �% ��A�00� �=  �� /'�3 9\�!� ��= 5� ���B, #JBHBV �

5� ���B,HCV 

/'�3 ���A /0% ���A 

ABABOiR���
i�i��a�

 6��7� �� /A��B, 

� �D*)�O��(� �D*)�O��(� �D*)�O��(� �D*)�O��(� �D*)�O��(� �D*)�O��(� �D*)�O��(

c��  TTV+ )�/=Q(
Q)Q/=Q(�P)��(�)�/=�(�;)Q/QP(
�)=/==(
�)P/��(��

HBV TTV+ )�/=;(P);/�;(��)��(;);/��(Q)Q/=
(��)=/��(�
)�/�Q(=

HCV TTV+ )�/=;(P)
/=P(P)=�(�)�Q(=);/=�(��)=/=�(�)��(�
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�+'�'��TTV#�@0!!3'07' �� #-: � >�A-8 09B� �23� (�'C��2D� 0E' 

���

c�BE �� (0�" �'�D2� ' Y9�.3-+ >�709 ' �9t1	 
Q

0��" ,���B+' ���29���19� .]!��3'� ������i�PCR S����" �

C' �29���19�DNA 0" �'�D2 ' I(�c�6�+` C' 0E'� DNA 

���.� Y��	 C'����)#'����' I#?�!9�� (IµM;/�C' Y��� ���7 C' 

I���7�@C�a`µM 
;� C' Y��� ���7 C' dNTPs ImM 
�C'

Tris-HCl ImM �C'MgCl2ImM Q�C'KCl �mM 
�

�-8 ,-9+-�` Z�%�-  .T��+�8PCR (�-	��+� (��� Y�� S��" 

�� #0"°CP; Z0�� T�8 QIT�i9X� ;��9t1	 (��� S���" �

(��� �� I4�9	�	 T8 #0" S�-w � r�q�' I#0" (�-	�+� >�7

°CP; Z0� T8 
��� IT9+�| °CQ� Z0�� T�8 
Q�� � T�9+�|

°C�� Z0� T8 �H�� ����$+ #0�" S�-w (��� Y� � T9+�| 

°C�� Z0� T8 Q�-8 Ti9X� .

T+-R+ T_��l� V�' �� >�7 �'��X ]����C` ��-�� (��8�� �%!� 

q� c7 �!_� I0!2��@ �-uPCR T+-R+ �-: c7 � �%!� >�7

T+-R+ >�7DNA ��� ��8 ,�� ���8 >'��8 I(0�" �'�D2� ' 

PCR 0!2��@ �'�X ]���C` ��-� .T�3 �-�" #�*+ �w�: 0��8

 ]���C` TR7 �� �7T+-R+ T�+-R+ V9�!m c�7 � ��%!� ��2!3

 ��.MX x�9iq	 ��w T3 �Mt� ��2!3)������ K-9�" #'6�9�

 0�0�-+TT #�$%&' �9_R5 �� (T9$	 ��'-�	 V9�9_	 � (0" 

�-�8 T2*�@ 6�9+)Accession number in gene bank: DQ 

133465 (0" (��%2 ')�=.(

,����B+' C' v����PCRIZW-u���q� >�� ����8 PCR 

C��@` �? >�� �8 C�-���21�'
%>�70+�8 � ���@ Z�-&

bp �PP�-+ �q	 UV �+� ���C 0�����8 ,-�09	' �8 >69�`

*� �!�-93'� �? (�)2 �0���@ (07� .

����� ��
ZW-uq� C�-���21�' �? ]���C` �� PCR >�70�+�8 I

bp �PP��8 Tl8'� �� �^+ ��-� �
�C' T�+-R+ ���T�+-R+ 

0�" (07�*� ]���C` ��-�)S1�"���0�5 ��.(#��R7

 ��05 �� T3 �-w���� (07�*�� >����` Nd2�:' I�-�"

�!_� T�8 �@�-��` ��+'�'�� V9�8 >�'�TTV (���@ �� >��7

 0���)+ (07�*� �.2D� .>���` Z�M �q� L��2+ T8 T5-	 �8

 �!_� I>���` Nd2:' (��@ V98 >�'� �+-�: ��.2D� >�7

 T8 �@�-�` �^+ C'TTV #�@0!!3'07' Ic��  #�@0!!3'07' �� 

T�8 (�-��`HBV T8 (�-����` #��@0!!3'07' �HCV (07�*� 

0���)+)��05
.(��!_� >����` Nd2�:' V9!m c7 �>�'

 (�� V98 T�8 �@�-��` ��^+ C' �!�  ��.2D� >��7TTV �� 

T�8 (�-��` #�@0!!3'07' Ic���  #�@0!!3'0�7'HCV (07�*� 

0���)+ .�'���' T3 � ' �3A T8 ,CWHBsAg �Anti-HCV 

�65 I�Mt�T_5'�� (�-8 #-: ��i2+' 63�� T8 #�@0!!3 0�+' �

6�� ��� ���E >���R98 �!9���8 c�d/ V2"'� ,0/ S9�� T8 V�

 ���9	�J7[\W���R2E' T��8 �M���+ �@�-���` ��'0��28' S��E'�� �� 

����� >�7B�C(�-8 0�+' .S�9.q	 � T��6B	 ��� ' ��8

 c�6+` k-l  �� (0" (07�*� Z'�99n	 I>���` >0�M3 >��7

ALT �AST T8 (�-�` c��  �'��' �� TTV T�8 (�-��` �9a �

TTV���!_� Nd2��:' 0��+�'0+ >�'�)��0��5�.(Nd2��:'

 ��' V9)+�9� T8 (�-�` c��  �'TTV T8 (�-�` �'��' �8 HBV �

T�8 (�-��` �9aTTV T�8 (�-��` IHBV �TTV T�8 (�-��` I

HCV �TTV T8 (�-�` IHCV T8 (�-�` �9a �TTV c�7 �

T8 (�-�` �9a c���  �'���' V�98 V�9!mTTV (�-�` �'��' ���8 

T8HBV �TTV T8 (�-�` IHBV T�8 (�-��` ��9a �TTV I

(�-�` T8 HCV �TTV T�8 (�-�` �HCV T�8 (�-��` ��9a �

TTV �!_� >���` �^+ C' I�-8 �'�)�Q/�p< <���/�p< .(

 T�8 (�-��` �'���' V9�8 (0�" (07�*� Nd2:' >���` �^+ C'

HBV �TTV T8 (�-�` �'��' �8 HBV T8 (�-�` �9a �TTV I

T8 (�-�`HCV �TTV T�8 (�-�` �HCV T�8 (�-��` ��9a �

TTV � I�!_ �-M+ �'� .T8 (�-�` �'��'HBV T�8 (�-��` �9a �

TTV�!_� >�����` Nd2:' T8 (�-�` �'��' �8 >�'�HCV�

>j	�:� >O�" S7��' PCR 5@'��' ��� �� #�@=M#����@� C+ 

#;IT� $��0�C- #/)0� $��0� S1 �* S9 5@'��' 5@DB�.� ���@� ��@= .

5'��' ��=S8 #S7 #S4 #S3 #S2 #S15'��' #;@IT� ��=S9 #S6 #

S55'��' /)0� ��= 

M C+   S1  S2  S3   S4  S5  S6  S7   S8   S9  C- 

100 bp 

200 bp 
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��� (QI(��R";I#�2��C��

���

$��Zi:J7N', -�.% 5
7�G� ��I� ��=ALT �AST=  #JB�% ��A�00� �=  �� @��A�00� � 

� � ���8B���U S7��';IT� HBs Ag�Anti-HCV;IT� 

��I� J7N',ALT ��I� J7N',AST ���A 5DB�.� ���� ��= 
Mean ± SD Mean ± SD p value Mean ± SD Mean ± SD p value 

c�� TTV+c��  �8 TTV-�P/�±=P/��
�/P±��/��NS��/P±�Q/
�P�/�±Q�/�PNS

c�� TTV+c��  �8 TTV+HBV �P/�±=P/��=�/
�±QQ/�P���/�p< ��/P±�Q/
���/��±�;/;����/�p< 
c�� TTV+c��  �8 TTV-HBV �P/�±=P/����/
=±�P/����/�p< ��/P±�Q/
�=�/��±��/����/�p< 
c�� TTV+c��  �8 TTV+HCV �P/�±=P/��=Q/
�±P=/�P���/�p<��/P±�Q/
��
/
�±=;/;����/�p<

c�� TTV+c��  �8 TTV-HCV �P/�±=P/����/
�±�
/�;�Q/�p< ��/P±�Q/
�
�/
�±;=/����/�p< 
c�� TTV-�8 TTV+HBV 
�/P±��/��=�/
�±QQ/�P���/�p<P�/�±Q�/�P��/��±�;/;����/�p<

c�� TTV-�8 TTV-HBV 
�/P±��/����/
=±�P/����/�p< P�/�±Q�/�P=�/��±��/����/�p< 
c�� TTV-�8 TTV+HCV 
�/P±��/��=Q/
�±P=/�P���/�p< P�/�±Q�/�P�
/
�±=;/;����/�p< 
c�� TTV-�8 TTV-HCV 
�/P±��/����/
�±�
/�;�Q/�p< P�/�±Q�/�P
�/
�±;=/����/�p< 

HBV TTV+�8 TTV-HBV =�/
�±QQ/�P��/
=±�P/��NS ��/��±�;/;�=�/��±��/��NS 
HBV TTV+�8 TTV+HCV =�/
�±QQ/�P=Q/
�±P=/�PNS ��/��±�;/;��
/
�±=;/;�NS 
HBV TTV+�8 TTV-HCV =�/
�±QQ/�P��/
�±�
/�;NS ��/��±�;/;�
�/
�±;=/��NS 
HBV TTV-�8 TTV+HCV ��/
=±�P/��=Q/
�±P=/�PNS=�/��±��/���
/
�±=;/;�NS

HBV TTV-�8 TTV-HCV ��/
=±�P/����/
�±�
/�;NS =�/��±��/��
�/
�±;=/��NS 
HCV TTV+�8 TTV-HCV =Q/
�±P=/�P��/
�±�
/�;NS �
/
�±=;/;�
�/
�±;=/��NS 

NS = not significant 

$��Z
:J7N', -�.% 5
7�G� ��I� ��=ALT  �AST���A �� #JB�% ��A�00� �=  �� /'�3 9\�!� ��= = @��A�00� � 

� � ��'��8B���U S7�;IT� HBs Ag �Anti-HCV;IT� 

5� ���B, ��A�00� �= HCV 5� ���B, ��A�00� �= HBV JB�% ��A�00� �=  � /'�3 ���A P�'

 �� /A��B,TTV IU/L: Mean ± SD pIU/L: Mean ± SD pIU/L: Mean ± SD p

TTV+ A ALT ;�/��±�;/;�*PP=/�==/��±

/;�*��P/��Q/�±Q�/�P*�==/�

TTV+ B ALT ��/�;±
P/�;��/�P±��/�Q�P/P±Q�/
�

TTV+ AB ALT �Q/�;±�=/;���/
=±��/;=��/;±��/�Q

TTV+ O ALT ��/��±��/;�P�/�
±��/
�
P/��±��/
�

TTV- A ALT P�/

±

/����/��±�Q/��=�/�±QQ/��

TTV- B ALT Q�/
Q±=�/�

�±;Q/;�P=/��±Q�/
�

TTV- AB ALT �
/�=±;;/��<�
/;±��/��

TTV- O ALT ;P/�P±PP/
=P=/�P±�Q/
Q�Q/��±
P/��

TTV+ A AST 
�/

±P�/;�;;/
�±
�/;Q�P/�±��/�P

TTV+ B AST ��/
�±�=/;�QP/��±=P/�;�P/P±Q�/
�

TTV+ AB AST Q
/
�±��/��QP/
�±PP/;=
�/��±��/
�

TTV+ O AST ��/�=±�;/;�;�/��±
Q/�;�Q/��±��/
�

TTV- A AST ;
/
�±�Q/;;=�/
;±�=/��=P/�±�=/�=

TTV- B AST �P/
=±�
/;���/;Q±=P/Q���/�±
�/�P

TTV- AB AST ��/�
±;�/
�<��/�±==/�=

TTV- O AST ��/P±P/
�=
/P±�;/
���/��±=�/
;

*�!_� Nd2:' �R+ �'� 0"�8.ALT : C'�%�+'�	-!9�` V9+W` AST:C'�%�+'�	 -!9�` Z�	��J ` OIABIBIA:(��@ �+-: >�7 
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�+'�'��TTV#�@0!!3'07' �� #-: � >�A-8 09B� �23� (�'C��2D� 0E' 

���

TTV T�8 (�-�` �'��' �HCV T�8 (�-��` ,0�/ �TTV '� I

0+�'0+ #�*+ .�!_� >���` Nd2:' V9!m c7 �'��' V98 >�'�

 T8 (�-�`HCV �TTV T8 (�-�` �'��' �8 HCV (�-��` ��9a �

T8TTV 0���)+ (07�*� .c�6+` k-l  T���i� >0�M3 >��7

ALT �AST (��@ �� #�@0�!!3'07' �� �+-: �.2D� >�7

 T8 (�-�` #�@0!!3'07' Ic�� HBV T�8 (�-��` #�@0!!3'07' �

HCV V��' >'��8 I����@ Z�-& 69+ �X�" #�B��8�A` �� 

T+-R+ T���i� �8 �-8�� >�7 T�8 (�-��` �'���' Ic���  �'���' T

HBV T8 (�-�` �'��' �HCV �@�-��` ���9_� �� ' �8 '028' 

T8TTV(��@ vJ  � 0+0" Y91%	 ��� ' �8 S&�E >�7

(��@ TiMw �.2D� �+-: >�7 0+0���@ >0!8)��05;(.

��!_� >����` Nd2:' (���@ V9�8 >�'� �7��+-: >���

.2D����` ���8 (�-��TTTV +` k-l  ��6�c7��M3 >��>0

ALT �AST0���)+ (07�*� .

��� 
28' C'�*3 >'0��TTV I8���'6@ �./ T�� ��-� �� 

T!9�C ����� ��M	�' TT �� #` ����R2E' ]i+ � �9	�J7 �8 

N-l_� Z�i9iq	 �2*98 I�9	�J7 ��B�' T�8 ���M	�' �� ��8 

�����TT ����� �8 �9	�J7 � �9	�J7 >�7 ��7��*!� �8 j

!"�+ 0���@ T2:� � ' (.�+�"'�'C 0+�'� #�*+ ]+'��1R7 �

T3TTV-DNA ���i2+' C' 0_8 �9	�J7 T8 d2M� �'��' ,�  �� 

V9+W` c�6+` zl  �8 �1��6+ ��M	�' T2:�!"�+ j�*!� �8 #-:

C'�%�+'�	)ALT ( ��'� ��� )�(.� -	-��3�' + ]+'��1R796

��  ���PP�zl�  T�3 0+�'� #�*+ TTV-DNA ���8�� �

(�-�` �'��' >0M3���	��� �'���' V��' ,��  C' �2*98 �8'�8 

� ');.(

T2��� V�' ��9t1	 0�M3 �� ������ V�' T3 ��3 ��$!*9� �7

�� 08�� .0!2��+'-2+ >0�_8 Z��_��l� C' Y� �97 ��E �7 T8

c9i2�� ��M	�'TTV �9	�J7 �8 '� �7�� T2:�!�"�+ j�*!� �8 �

!!18 Z�M|' >0M3 #�w�  �8 ��0.C' v�� T�3 >�'��' ���t3'

 T8 �M�+ #-: ��i2+' TTV-DNA ��� ��Mt� 0+-�"Izl�  

c�6+`ALT �� #�*+ '� �����+ d/ � 0!7����9	�J7 C' ��R

 �R+ (07�*� �'��' V�' �� V�6� �-"I>��9���� Tm�@' TTV 

��'� T�'�' ��  V�0!m >'�8)PI�I=(.�^+ T8 49	�	 V�' T8

�� T3 0 �TTV �� T8 �M�+ ��� �9	�J7 S��/ �.&' >�7

 �!_�HBV �HCV I�8 ����� Y� 0"�8 ��� .��8 (�d/ 

#'���R98 C' >�  V�0!m �� V�'HCV -	 T�� '����� ��8 TTV 

49 ` Z0" ]�'6�' I0+�-8 (0" (�-�` ���?-�-2��97 >�7

0��" (�'� #�*��+ 0��M� ���9R9��"-98 �)�QI=.(K-���-� V���'

�� 0+'-	 0!3 #�98 �� ����� T3 +'-	 �-�: T29�9+?-	�� �|' 0

���R/' ��1R3 ������ #'-�!/ T�8 ��� e�: ��'-� �� '�

0��R+ .T�3 0�" (�'� #�*+ >�)�� T_��l� ��TTV #��9� �� 

�-�w T�8 >���/ �'���' T�8 �M�+ #-: (0!!3 ������ �'��'

 ��� W�8 >�9)R*m 0�"�8);/
=��8 T����i� �� 0�&�� �/;

0&��(I�l: 	 �8 c9i2�� �-w T8 69+ �@�-�` Z��_�� �'0�_

 ��'� c9i2��� ���M	�' #-: ��i2+')��.(C' �3��E 6�9+ V��'

�.&' ����� K-9" ('� V��	 TTV IC' �!_� � #-: x��w

(���`�� �+-: >�7 ��� 0�"�8 .0�!+�R7 � ��9t�	 ��./ T�8

 >C� TTV � #�iiq� C' >�'0_	 I0M� �� 90�+' (���� ��$!*

 � ' V�R� T�TTV ��&�� �� 0�M� 49 ` b/�8 ��7 �

�9_X-� �-" e�: >�7)�!_�TTV ��&�� ����� �� 

� ' (0" �i.	 4.w .(��)�� Z��M/ T8TTV 0�!+�� 6�9+ 

����� C' >���C �'0_	 c7 �)�� >�7 �������2+' #-m I�7

�����-+�` I���8 V��2*��' ������ I�����-��)�-29�  I�7

 :�  ����� I�:�  �����BT�� '6+'-.%+' ����� � IT

[\W-��R_�-��!/ T��8 ���8 ����@��C >0��M� ZWd2��:' ���./ #'

Z0" T2 � �� �.2D� >�7 T2:�!" #'��R98 C' ��m-� >�7

 0!2�7 (0"I��./ >'��8 >�6��+ ��9	�J7 j�*�!� ��8 ����7

 �� pD*��+ 0"�8 .c7V��R� T� � ' (0" ��$!*9� V9!m

 o�9	 � ' o�9	 ��q	 I��7 C' ��!9_� K'-�+' ��� ��7TTV I

0!"�8 �9���	-	�J7)=IQ.(�2+�E L' C' S&��iq	 V96�9+ x

#�2�� ' ���9_R5 �� ������� V���' >W���8 K-9��" C' �3���E

 � ' �X�" #�B��8�A` .T3 � ' ���E �� V�'#'69� K-9�" 

��9	�J7 T�8 d2M� �'��' ��B�CI��!_� Z���%	 ��8 '� >�'�

 �R+ #�*+ c��  �'��' �� #` K-9" 07� .(0��` � � T8 L��2+

 C' (��%2 ' �8>�7�@C�a` s��5 T801 �T935 T�8 ����X T�3

� �!"�o���	-+? ���R	 ���� ������ >��7 #�*�+ I0�"�8

�� ' �� ����� V�' �+'�'�� 07����i+ ���  T8�*� #�2 ' V

�9+� �� T_��l� ��-�I�� W�8 0"�8)=.(

C' (��%2� ' ��8 ����� V�' K-9"�@C�a` �� r-�� >��7

 !�  I#�2��8�/ I���J+ I��R+�9� IV�'? I�u� >�7�-*3 I�-��)

 v9.)+' I0+d!� 4�9	�	 T8 >-9�-8 ��QIP�IP=I�
I���I
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��� (QI(��R";I#�2��C��

��	

P� I��IQ���
��� ' (0��" ��'6��@ 0��&�� )=.(��

����� V�' K-9" 69+ #�$%&'Q/�P(0�" ��'6�@ 0�&�� 

� ')�=.(��8 ������ V��' K-9�" T�3 � ' ���E �� V�'

 C' (��%2 '�@C�a` (0�!!3 0�3 xw�!� >'�8 (0" �E'�w >�7

�����)ORF ( T9E�+ �9^+N22 I#�2��8�/ IV��'? I�u� �� 

4�9	�	 T�8 >-9�-8 � �1���` (0q2� ZW��' Iv9.)+' I0+d!�


P IQ�I�PI��I��I���
�(0���" ��'6���@ 0���&�� 

� ')=.(����� �+'�'�� #'��$	 ��;�I0�&�� ;/;���

� 0&��;/

C'-7' �� � 0&�� �/
�0&�� (0" ��'6@ 

� ')
�<��(.K-RB� �� �-3��� L��2+ T���i� T8 T5-	 �8

 �� (07�*� c2�9  T3 �-" C' T3 ���7�@C�a` ��E'�w >��7

 (���3 (��%2� ' ����� (0!!3 03 xw�!� �� ' �8 (0" I0�+' 

��9+� ��.2D� ��i+ �� '� ����� V�' C' �!9��� ��9�8 K-9"

 (�'� #�*+ #'��' T.RB!� �#�*�+ V��' � 0�+' ����+'-	 (0�!7�

 V�' V9��� ��9�8a`�7�@C� K-9�" ��_X'� #'69� ��� �!" �� 

� ' ����� V�')
�<�PI=.(V�' '��C�7�@C�a` T�8 ����X 

� �!"�o��	-+? C' >��0q� �'0_	 ��� ����� >�7 0!"�8 .

c2�9  T3 � ' ���E �� V�' C' T3 ���7�@C�a` s��5 >�7

 ,-��+? (0��" ���y�%E xw���!� ���� ' ���8 (0��" ���E'�w

�����)UTR ( (��3 (��%2 ' +'V��' C' ��W�8 ��9�8 K-9" I0

 (��3 ��'6@ �9+� �.2D� ��i+ �� '� ����� ��./ T�3 0+'

 V�' ���+'-	 #`�7�@C�a` �� �!" �� �o���	-+? ��t3' �>��7

�� � ���� 0"�8)��I=.(

�+'�'�� V�'�8�!8 �� x�9iq	 V��' �� (0�" (07�*� >W�8

 9iq	 ���  �� (0" (07�*� V9��� �+'�'�� �8 T���i� �� Z��i

#'��'IC' (��%2� ' � x�9iq	 ��� T�8 �-�8�� �@C�a` >��7

 �� s��5PCR� ' (�-8 .� �8 Tl8'� �� V�' �8 (�d/ �9 #'6

c�6+` S�9MX C' >0�M3 >��7ALT �AST I,0�/ C' �3��E

 �!_� Z��%	 ' zl  �'��c�6+` V(�-�` �'��' #-: ,�  �� �7

 a �9�7 �� (�-�` ���-8 T_��l� ��-� (��@ .0�8 4�9	�	 V�

 �� �^+ T8(��@ �� ����� V�' T3 0 � T�_��l� ��-�� >�7

 � ' (�-M+ #?-	�� .�'���' T�3 � ' �3A T8 ,CWHBsAg �

Anti-HCV �Mt� I65����i2+' 6�3�� T�8 #�@0�!!3 T_5'�� 

(�-8 #-: d/ �-�5� ,0/ S9�� T8 � 0+' �� ��� ���E �!9���8 c

�9	�J7 V�6�I[\W�R2E' � ���` ��'028' SE'� T8 �M�+ �@�-�

����� �9	�J7 >�7B�C0+' (�-8 .

����� ���� 
�� �^+ T8 K-RB� �� �2*�98 Z�/dw' 4�3 >'�8 0 �

 o��	-+? � ' �2$8 e��: #'���R98 �� ������ V��' >�7

 ��8 � ����@ V9�9_	 V�6� � ��E �9	�J7 T8 d2M� �'��' �9^+

o��	-+? T����i� c��  �'��' �� �-5-� >�7 -�" ��	 �c�$� 

�9R7' C' �.����!9��8 �|' ��-� �� SX'0E ����� V�' #`

8 0M3 �� T0�` � �.

������� 
 ���  
V�08 c9�E� ��23� #���X` C' T��i� V�' #�@0!��-+ T.9 �

'0D7�I�8'�	 S9/�R ' 09  c+��: ���3 ��  � ,'�$8 0��: I

�i9iE��Til!� (�)��� �"C-�` >' T�8 6���M	 #-�: ��i2+' 

w�: �>��1R7 T�+-R+ T�9$	 �� #��" T+�R9R�& >�7 >��7

�� �1*	 � ��0i	 �+-: 0!��R+.
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Frequency of TTV and its role in HBV and HCV infected blood 
donors in East Azarbayejan province of Iran 

Bouzari M.1(PhD), Mokhtarzadeh A.1(MS) 
 

1Department of Biology, Faculty of Sciences,University of Isfahan, Iran 
 

Abstract 
Background and Objectives 
In 1997, a novel DNA virus, unrelated to the known hepatitis viruses, was isolated from the 
serum of a patient with posttransfusion acute hepatitis with elevated alanine aminotransferase 
of unknown etiology, and it was named TT virus (TTV). In this study, the frequency of TTV 
and its role in induction of liver damages were evaluated in three groups of healthy, HBV and 
HCV-infected blood donors in Tabriz. 
 
Materials and Methods 
In this descriptive study, sampling was done on 100 healthy donors, 40 HBsAg positive and 40 
positive Anti-HCV in East Azarbayjan Blood Transfusion Center. The levels of ALT and AST 
in the sera were measured; DNA was then extracted and PCR was performed using T801 and 
T935 consensus primers. One-way ANOVA, Tukey-Kramer, Kruskal-Wallis, Dunn's and 
Fisher’s Exact tests were finally used for statistical analyses. 
 
Results 
TTV was detected in 65%, 70% and 67.5% of the healthy, HBV and HCV-infected blood 
donors, respectively. In each group of blood donors, the levels of ALT and AST were not 
significantly different in TTV infected versus non-infected individuals.  
 
Conclusions 
Given the high frequency of infection in healthy individuals and considering the level of 
hepatic enzymes in TTV infected individuals, it seems that the virus or at least certain 
genotypes present have not been pathogenic for the infected individuals tested. 
 
Key words: Torque teno virus, Blood donors, Alanine Amniotransferase, Polymerase Chain 
Reaction 
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