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)389-395(نامه ويژه85زمستان5 شماره3دوره

���� TTV �� �	
��� 
� ����� ��� �
��������� �	 Semi-nested PCR 

،4داري، دكتر حميد گله3، دكتر سيد جلال امام2، دكتر طاهره زنديه1فر محمدعلي جلالي

6، مهناز بابا احمدي5اله اكبر پورفتح دكتر علي

�����
��� � ���
 

واحتمال انتقال عفونتبروز عوامل عفوني جديد  بالا بردن ايمني خون را تهديد از طريق خون را افزايش داده
در. اسـت ناشـناخته تشخيص هپاتيت، هنوز برخي از موارد هپاتيـت جديدهاي عليرغم وجود روش. نمايد مي
فـدار جدي DNA ويروس 1997سال شد)Non-A-G(رد مبتلا به هپاتيت پس از انتقال خونـدي از  جداسازي
ن كه و مقـاوم بـه فرآينـدهاي اين ويروس حلقوي تك رشته. معروف است TTVام امروزه به اي بدون پوشش

و داراي شيوع جهاني است و آنمي. ويروس كشي، اولين سيركو ويروس انساني بوده ويروس در ايجاد هپاتيت
. نقش داردآپلاستيك، 

و راه در اهداكنندگان سالمTTمطالعه حاضر با هدف تعيين ميزان شيوع ويروس اندازي روش خون شهر اهواز
. جهت مطالعات بعدي ويروس انجام شدPCR-N22مولكولي 
���� 	��� 
�

در HIVو A-C از نظر هپاتيتو جامعه مورد مطالعه، اهداكنندگان خونمطالعه انجام شده از نوع توصيفي بود
س اهداكننده خون كه آزمون 253. در شهر اهواز بودند 1382سال  HIV-Abو A-Cهـاي رولوژيك هپاتيتهاي
 Okamotoهـاي آغازگرو بـا اسـتفاده از PCR در پلاسما بـه روش TTV DNAها منفي بود، از نظر وجود آن

و نـرم ) Chi- square(دو هاي كاي ها توسط آزمون يافته. گرفتندمورد مطالعه قرار افـزار آمـاريو دقيق فيـشر
5/11SPSSو تحليل قرار . گرفتند مورد تجزيه

���
� 
�
 بود)253/60%(1382،7/23 اهواز در سال اهداكنندگان خون ميان در TTV شيوعهاي اين تحقيق مطابق يافته

و متغيرهاي زمينهو تفاوت معني . اي يافت نشد داري ميان شيوع ويروس
� �� �!��" 

ن TTVيكسان شيوع، در مقايسه با كشورهاي همسايه نتايج اين تحقيق باليو دهدميشان را شيوع در مقايسه
TTV هم در با بيماران تالاسمي كه  اين امر اهميت.%)7/56(استدار، تفاوت معنيهمطالعه انجام شد اين زمان

. دهد انتقال خون را در گسترش ويروس نشان مي
#$�%��$� &
:TTV،ايران، انتقال خون، اهداكنندگان خون ،PCR 

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

������� ���� :���  !�" � #$���	�%& '(�) *�+(��, -.�/0/1	 2,�� ���3�4�)��) ��� ��/5!)6/7+� 8�9��� �- 3)�&) :(3��; #) - 60!��)��"�0� <07�=� 
:5��', :>>>?����>>� 

��PhD8���;�� .�/0/1	 2,�� ��0@!)� -  �$���0" #�&�4���3��� ��/5!)�)��) 
>�PhD- #$���	�%& �����54)3)�&) ����( #'+A 8�9@!)� :B(2�)�0� 8'B@!)� #$���	�%& 
��PhD 3)�&) �)�%C '0D( 8�9@!)� :5��3 E�=F � #$���+B	�0" .�/0/1	 2,�� ��0@!)� - :��B��� � :��=4 #$���0" 
G�PhD - #$���!�%�) )��54*�'� �0"�	 8�9@!)� � ��)��) ��� ��/5!) ���3�4 .�/0/1	 2,� 
��#$���	�%& '(�) *�+(��, -3)�&) :	���+0"�=H�%& � :%4I�	 .�/0/1	 2,��
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TTV &) ��� ��H'++,)'&) �� 3)� �� :�JA :=F'%1� �)��B%& �

���

���	� 
#��%0" '�'A K�)�F 3��" � ��B-(2� :-!)�9! LA�� )3

 M& � �)��%0" �4) 8'( ��� ��J4 ���5�) �7� 6" <0+C .

65�")� �)��%0" ���� �� 8O�� 6" ��) <�) 3) ��-� P-��2	 6"

 8O�� �0%&) �4) �)�����" #) .�0	�Q& �@, �" 6C �H) B

�CR�0	�Q& �S,) �=F TU@-� ��-� P��2	 3) V� #�&

'(8M& 3�+& ��) R�G��W'X�� �0	�Q& ��)�� 3) K"�Y #�&

 8)� 3) ��/5!) :/��2	 ��%3) :"��-5,) ��[ �0	�Q& ��)�� 3)

 6\��A�=F'!�)'! :+0\� )�R�.(

�--0	�Q& <--�) 3) :--��" �--=F <5��--� #�5--4)� �� �--&R

:! :()�)3 ��-4 �� �)��B%& ��__?:-4��" �� G��-%0" 

:50	�Q&R*���� DNA 65-(�  -	 #�/=[ �)� #)�� )� >

�-0	�Q& 6-" J5-`� ��%0"Non A-E � ��-� ��-/5!) 3) V-� 

�" 8)�%&ALT 65��� a�)2�) '!��%! #3�4)'A)>.(<-�) #�

 )� *������%0" <0��) E�! *�4) �")TTV (Torque Teno 

VirusE�--! ��--%! #�)�--H .b�B--4��B0� �--�3 �� *��--��

 :!��5B�)>��>W#'-0Q0� a-(�� 'Y�� � 65()� �7Y �5��!�! 

�� c-�)� :@-, *��-�� #�&'-+�;�� 6-" � �-4) :A���

:� E��/� �%4J� a�I�� �\+X '(�")���.(

��!) *���� �,�04 <0��) *���� <�) 8'-( 65��+-( :!

:� '(�"R3) :-��" ��-0� :	�-�J5�) ��-A� K0�� 6" 6C �H 

.�0X�d�TTV �eF) �" #*���� �,�04 �&R6/`f #'-+"

 �4) 8'( �)�+F *���� <�) #)�" :g=5U� .:-&��H )� �; 

��ParacircoviridaeR)� �; �-----9�� :-----��" �e-----F 

Circinoviridae 6-!�H)'A 8�)�!�-�  � �� )� �; �)�9�� �

6" E�! TTV6/`f 8��%! #'+" '!))�W�G.(

�� :�)�	 h�+	TTV ��-� 6-" �d-1+� � L-��A ��0�-" 

:� '(�" .#��f 6" 3) :&�-	�, .'-� �-(�H ��-A� �" 6,

*���� �@,R>�'( �@, *���� 3) i0	�!$ 8�; 6, �&

�� )�G:� �)�Y 8��H '+&�)�G���.(

*���� <�) !��" R�-0	�Q& ��-j�) �� )� �-&�B�+� R:!�-�

�504�`���	:+� #��%0" R 0	����'-�) 3��-`0� R:-Y��F #�-&

 65�-!)� K0��  054J�; :%!; � #��� '-!))�����.(TTV 

�0\%A h)�!) ��0� �� ��)� :-!)�)�� ��5�-H :!��-!) #�& .

:��0�)�kA 6/7+� � 6\��7� ���� �0\%A 6" 65�" h�0( <�)

 3)�/�%����5�=9!) 3) a0" �	 �W%`��H �� 8'( 8��5�H �0

�4))�>R��(.K0�� 6"*��-�� ��0� l�`	�) ��A� ��%5[)

 #��%0" 3) :��" �"  -�$���	�%& #�-&R�)�)�-� :H��5�-H 

A%�-0\ a--/! ���+-( � ��--� P-��2	 6-" 65�--")� #�-&

#��%0" *���� :�)3R�)2-0� <0-0\	 ��-m+� 6-" 6-\��7� <�) 

�� � 3)�-&) �D-( �� ��-� ��H'++,)'&) �� *���� h�0(

4���>���'( E�j!) .


�� � ��� ��
3) 8'( E�j!) 6\��7� :g0X�	 h�! ��" :\7/� 6-\��A �

8�-9��� 6-" 8'-++, 6-\A)�� ��-� ��H'++,)'&) :4��" ����

 ��4 �� 3)�&) �D( �"�n�>����" '!.�G>��-� 8'++,)'&) 

6!�%! �" :���d	 �0o 8�0( 6" :-4��" ���-� 8��-4 #�)��-"

 '+5��H �)�Y ! �6!�% �-m! 3) 8'-( p�U5!) #�&Anti-HIV R

HBsAg �Anti-HCV '--!��" :--g+� )��R�3 �>�R��--� 

<-4 KY)'[�?�S,)'-[ �G�R��-4 �GG8'-++,)'&) �-g! 

� <�29��A_�L=f�)� �g! .(8�)� 3) 8��g5-4) �" #���; #�&

 � �@0� P0Y� ���3;#�, ��8�D" �" E�! 6��!�" 3) #�0H #�)2�) 

G/��SPSS ���--�'--+5��H �)�--Y K--0=1	 � 6--�2j	 .�--& 3)

 8'--++,)'&)G:--=0� �--50� 6--��� �� ��--� #�--&EDTA �)�

q---%A 8'---( #��; �� �%---4J� $�g��5!�---4 3) V---� �

p�--0	��B0� #�--&G:--=0� #�--50� �--DAa��--�3; #�--& 

��--4���� � 8'--( #3�--4)'A :��--B��� �  �$°C�W�

'!'( #�)'D9! .

���  �$����4 #�& :

6!�%! #�� �" a���3; �& HCV-Ab)60-4�� - �+0-4�)(R

HBs-Ag )�)��--0" (�HIV-Ab)�)��--0" (��� *�--4) �--"

�!�%�) �,�--( �--0, .�A�'--+� P--`f �--" � :--%�2!; :-4)

'( E�j!) 8'!3�4 .

6!�%! :(�" r74 �� 6, ���� a+,)� #�&cut-off �-� �

:� �)�Y �; 3) �	I�" s�[ 6\��7� 3) '+5��H '!'( .

:��B��� ���:

�DA #��j	 �0, 3) t)�U54)u���)�B054�+H��� (8��g54)

'( .3) 8��g54) �" ��� <�) ���WW K%F �%4J� �50���B0� 

���� E�!$ t)�U54)*E�j!) �0, .�A�'+� *�4) �" '(.
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��� 8vR8��%(�R��5��3�GR8O�� 6��! 

���

�� ��--g54) ���--8�� DA --��0SB	)Amplification(

Semi-nested PCR:� '(�" .6-4 ��� <�) �� �H3�-o;��

:-� ��-, 6-" �0SB	 6=[�� �� ��� .#I�-" ��0�-" �04��-[

 8'++,��D� s�[ � ��� #�-�)2� 3) �'-( P-0Y� K0�� 6" �&

�4) ��� <�) .

�&�H3�o; 8��g5-4) ���-� #��) ��� �� :��-4�+( #)�-" 

*��--��TTVR#�--&�H3�o; (N22)Okamoto 6--/7+� 3) 

ORF1 �� 6, 8��" .�/0/1	 �-f 6-" 6-0��)  �$���0�'0�) �

8��5�--H �--4) 6--5��H �)�--Y 8��g5--4) ���--� #) )NG059, 

NG063.( #�--&�H3�o; 6--0[�! E�� ��� �� 8��g5--4) ���--� 

:!��� �	)NG063 RNG061 ( �-0SB	 ���-� )� *���� E�!$

 �)�Y:�'+&� .

�0SB	 ��d1� 3) 8��g5-4) �-" �H3�-o; #�-& ��) 6-=[�� 

286bp E�� 6=[�� �271bp '-�; �-4� 6-" .�-&�H3�o; �

�&���" 8��g54) ���� #���� .��X 6"s�d-� 8��-�; #�-&

Master mix RSuper Mix I,II R3)#3�--4 �--0, a--U" 

�)��) ��� ��/5!) ���3�4'( 60D	 .

���� <(��) ���" �� �7/� p; 3) :g+� ��5+, 6!�%! #)�"

 :��-4�) 6-!�%! 3) �`S� ��5+, #)�" � t)�U54) �� 8��g54)

 6,TTV 4) R��" �`S� '( 8��g5 .3) w�� �)�� q�3�	 3) V�

 �=B��4 ����	 8�954�)Techne(6��!�" �" 8��g5-4) �-�3 #�&

'--( :_6--/0Y� °C_G6--��!�" KB0--4  --� R>W6--0!�n °C_� 

R:95--(�4)�>W6--0!�n °CG� � :H'+`�--C ��--�3 �G6--0!�n 

x�" ���3)>GKB0-4 (�-��D! �� �?6-/0Y� °C?� #)�-" 

:��D! x�".

� 6=[�� �� �-&���" ��%& 3) � ��) ��� .I�d1� �" E�

 ����	 8�954� �� ��) ��� 6��!�" �" :��D! �0SB	 #)�" �)�� �

�=B��4 '( 8��g54) .�$�+0-4 �,�-( 3) 6-5�� ��-, 6" M�2!;

��" #3�y=,�!�2H) �0X�� 'Y�� � 8��" .

.'� 6" E�� ��� .I�d1� ����� �� �$�5�� �� �F�4 

�W �$ #�� ��� �%;3�����5B�) �3�H'!'(.����� 3) V� 

��	�+0��=�) V!)�	 8�954� ��)UV Tec 6\() 6=04� 6"UV(

��B(; 8'( ��j�) #�&'!�"8'( 6!�%! 8)�%& 6" R�&#��-5+, 

�,��� 2��4 � �`S� � :g+�R3�-" �-gA 'X #3��-���5B�) 

'!'( .'!�" ��A�bp�?� ��@! 3�����5B�) �� ��-A� 8'+&�

TTV��" .

�������
6-\��7� <�) �� �W3) 8'-++,)'&) �G>��-� 8'-++,)'&) 

R:4��" ����TTV '!��" �`S� .:=, h�0( �)20�?/�>%6"

'�; �4� .:+4 8��H �� *���� h�0( �)20�>W��G��4 

�� %M--, � <��--	8��--H �� �W�>G��--4 �/�_%<��5@--0"

 8��H �� *���� h�0( R�()� )� h�0( �-=5U� :+-4 #�&

� .��g	:+\ �)'! ��@! )� #�)�)��'A�(.

 در جمعيت اهداكنندگان اهواز ميزان شيوع ويروس:1جدول

82سال

TTV DNA 
 متغير منفي مثبت

�� ����j� 

�� ��� K&�5� 
�0\z� 

�> ��� �0� 

�G >W:=" 
�g4 

�? �?�G<

?�>�_��G

�� >?>��>W

�W ��>_�>G

��>����W

����_��G

>�GW>

<4 

�W ��G <�29��A 

�W ?�L=f�)� 
)'&) h�! 

G��{!�� 

GG �?? �,�� 
V+A 

��-� L-=f�)� ��H'++,)'&) ��0� �� h�0( �)20��/�W%�

��� <�29��A ��H'++,)'&) ���/�G%�� 6-C �-H) 6, ��"

 .��-g	 �-�) ��-" �	I�-" h�0( �)20� <�29��A ��H'++,)'&)

:+\� ��`! �)� .�#�&��@-, 6-" �g4 6/"�4 6, :!��, ��0� �

*���� h�0( '+5()� )� :A���>>%'�; �4� 6".

���d	 �6-!�%! 3�����5B�) 2��-4 �-" 6�-��/� �� )� �-&

 :� ��@! :g+� � �`S� ��5+, � �,��� 6-" �,��-� 2��-4 '&�

 65�� ��,bp �WW��" .
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TTV &) ��� ��H'++,)'&) �� 3)� �� :�JA :=F'%1� �)��B%& �

���

 كنتـرل مثبـت(گان خـون هاي اهداكنند الكتروفورز نمونه:1تصوير

=C+كنتــرل منفــي ،=C-ســايز مــاركر ،=Mهــاي نمونــه=، شــماره

)اهداكنندگان خون

��� 
�� :! 6\��7� :(�)��-B%& � )�)3 �@-, 6-" �-j+� 6-, 

'( *����R)*��-�� <�DNA -4 3) '-�'A �)� ���-� E

)'A ��� ��/5!) 3) V� �0	�Q& 6" J5`�'()>.(�; 3) V-�

 �5�-H .�/0/1	8�Pf�-+� �� *��-�� h�0-( ���-� �� #)

 �-0\%A 2-0! � :��0�)�kA �=5U� .��-X �-=5U� #�-&

���H .

<�)$ �� *���� h�0( �)20� �_%�-0`��H R��%K-�3�" R

�W%�--0��5�) R��%�)��--4 R?%� 6���--%& #�&��@--, �� �

M& :��04; ��5�-"�F ��C�_%R��5�-,�� ��%R��-Q! ��%R

�d��G%#�0��" ���%�4) 8'( ��)2H .#��-D%A ��

 ��-� ��H'-++,)'&) �� *��-�� h�0-( �)20�  CG/�>%

��" .h�0-( �)2-0� 8'-( E�-j!) .�-\��7� �� :-=, ��f 6"

��" I�" �/���; �� � :+0"�+0" �04; �� RM, �B���; �� *���� .

<�)c��5! ��@-! *��-�� h�0-( �� )� :��0�)�kA 6/7+� �n) 

:--� '--&� .��8'--( E�--j!) 6--\��7� x--4�	 � 6--�'!3 �--5,�

�)��B%&R�)�-D	 �D( ��H'++,)'&) �� *���� h�0( �)20� 

3) a0"�W'X�� '( ��)2H)��(.�H�� 6C <�) 6-\��7�

 6+0�3 #�&�0k5� �" *���� h�0( �� �-�) �-()'! l�-`	�) #)

 V+-A �-� <-4 6-" 65�-")� h�0-( .�-\��7� <�) 3) :��"

 �� 8O�� 6" '���H 8'&�@�#��)�� �)20� 6,*��-�� h�0( 

��=4 �� 65�&  	 #�& :4��" #)(<0+-4 �� h�0( <�) '

3) �	I�"�W.��-g	 �; 3) �-5%, <0+-4 �-" 6�-��/� �� ��4

:+\� �()� #�)�)����GR��.(

��)2H ��&:h�0( �)20� 3) .��g5� .��g5� �� *����

 �&��@, ��%& K�)� �� :5[ � ��DA �=5U� Pf�+� ��A�

 :� ��@! 6, ��)� �h�0-( �)2-0� '& E�-!$ .�0X�d-� �-"

TTV :� x`	�� '(�".h�0( �)20� 60��) .�\��7� *�4) �" 

6�-��/� �� ��� ��H'++,)'&) � M��4 �)��) ��0� �� *����

 M-& ��-� P-��2	 6-" 65�")� �)��) �" :%-4I�	 ��-C � �-&

:=0��%& :+\� .��g	 �& :� ��@! )� #�)� �'&)>W��_R��R

�� R>.(6\��7� �� 6, #)M&P-0/1	 <-�) �-" ���3 ���-� �� 

:%--4I�	 '--( E�--j!) 3)�--&) �D--( �� �--&Rh�0--( �)2--0� 

�/G?)%�GW/��>(.��-g	 �)2-0� <-�) 6-, '-�; �-4� 6"

:+\� 6\��7� �" )� #�)��z�[ ��@! �)�R8'0��	 )� w�� 65gH 

:� '��%! .��/5!) 6��m! 6, '( {F�" K0�� ��TTV P��f 3) 

���	 �  ( ���� ��� ��0H �)�Y 'R*��-�� �)�)�-� �)20� 

� '+5-()'! ��� ��/5!) 6/"�4 6, #�)��) � ��,��, �� :5[

 6-, <�)TTV � )�g-X �� � 8��-" #'-0Q0� a-(�� ��'-" 

'( ���� J5`� �)��) h��'� �4) 8��D+@-0� K-0�� <0%& 6" R

�-0	�Q& ��-C M& *���� <�) 6, 8'(A3) ��-/5!) K-"�Y 

P��f:!�&� :F��'� -'(�" )>�R>�.(6-" 6A�	 �" ��) <�)

#��--%0" 3) #'&)�--( <5��--� .�--\��7� 3) :--��" �� :--�)3

 '-���H :��-%F ��J-4 |�d-� �� :!)�9! LA�� .��

	�\��7�:6"�@� �)�-� P-��f 3) *��-�� ���-" ��/5!) K"�Y 

w)2" ��C  �$���0"Rq��� �-"�n 8�-0o � :+� -('8�-4) 

)>�R>>R��.(�� h�--+	 � #���--� �--00k	TTV �--" 8�J--F 

:+%�) M5�04 3) 2��H �� *���� 6"  %,R��5�-H {F�" 

�4) 8'( :!��!) q�)�A �� *���� h�0( .6-, #��-f 6"

3) #��0�--" ��.�--/0/1	 <--�) 3) i--0	�!$ <�'--+C �)�--�) 

'!��" )�)� ��� E�4 �� )� *����.8'-( �-"�n <0-+C M& 

� �)�-�) �0!�d-� L-A�� *��-�� <-�) 6" J5") 6, �4)

6@�� <,:%! �; �'( ��(R�)�-�) E�-4 �� 6-, #��-f 6-" 

:5!; #)�)� *���� 'z #��"RDNA '( ���� 20! *���� 8

�4) .�� *���� ��A� �=-4 �65�-&  -	 #�-& ��-� #)

:701� ��-A� E'-F � 6-5��� ��-`D" � J5`� �)��) DNA �� 

�)��) <�) #�%4J� �� E�4R#)�-" )� �)�-�) <-�) ���" �2U� 

*���� 8��5�H ��@5!) :-� ��@-! '-&�)��.(RI�-" :-����

 8)� ��A� :-���� ��j�) � *���� ��/5!) #)�" �=5U� #�&

 :� *���� <�) 6" ���J5`� �� �)'��� #��-�3 ��'[ �	 '!)�	

Archive of SID

www.SID.ir



Arc
hi

ve
 o

f S
ID

��� 8vR8��%(�R��5��3�GR8O�� 6��! 

���

*��--�� �)�)�--� h�0--( 8'--++, �--"�n '--(�".#I�--" h�0--( 

#�&��@--, �� � 8��--5�) ��� q--�)�A �� *��--�� ��--[ ��

 6\4�	:�" #�9�� K0�� '!)�	 '-(�" �-m! <�) .�`n) #)� .3)

�d1+� � L��A ��0�" *���� <�) :�)�	 �00k	 �9�� s�f

 ��+,�	 6, #��f 6" �4) ��� 6">��@-, �; 3) i-0	�!$ 

�--4) 8'--(.6--/7+� �� 8O--�� 6--" :�)�--	 h�--+	 <--�) 

8'--++,',)ORF (Open Reading Frame 6--m[J� K--"�Y 

:� '(�" .M5�04 h)'") '�'A #�& KS� :��B��� PCR 2-0! �

#�0H��, 6":��-&�H3�o; L-A�� 8'-++,', �-0o 6-/7+� 3) 

h�0-( �)2-0� 3) �5@0" }��TTV �-0\%A ��-0� �� #�-&

 '( �=5U� .�)�)�-� :-B05!$ h�+	 �=F 6"TTV p�-U5!) R

6\7YDNA�0SB	 #)�" s'& ���� :4���� R� '�'-( �-n) 

a���3; �04��[ �" #��F �0oPCR 6���-� <-�) � 65()� 

" ��0�" :5[ *���� L=o) 3) �5@0 :� �9�� #�& '-(�")>G.(

#���� 6��/� �'-+" +:=�)��-B%& �R��'-A  -� 6-�)�) �-" 

6���/� h�0-( �� ��-�3 .��-g	 �)2-0� #��B-(; ��f 6" #)

 :� VB\+� )� *���� �� h�0-( �)2-0� 6-, #��-f 6" '+,

 3) ��5�"�F�_%�"3) 8��g5-4) #�-&�H3�o; N22 6-" �WW %

3) 8��g54) �" h�0(;#�&�H3�o UTR�4) 8'04� )�W.(

� 6-0��)  �$���0�'-0�) .�\��7� 3) <5��H �9�) K0�� 6"

6/7+� #�&�H3�o; RP0/1	 E�j!) ���3 �� 6, <�)N22 ���� 

3) 8��g5-4) *�-4) �" �z�[ P0/1	 R'!��" 8��5�H 8��g54)

'( E�j!) �&�H3�o; <�) .

Rw�� ��)�� �" 8�JF M-& � :-4���� .I�d1� <0-+C 

:+%�) M5�04 3) *���� 2��H �� R�0k5� ��0�" Pf�+� ��A� 

:� #3�" :%D� a/! �!�gF #�)'��� �'++,)>��>�(M-&

 �� *��-�� 6, �4) 8'( �"�n <0+CIn vitro #�-�� �� �

°C>? �--%F 6--%0! G83�� ��)�)>�.(�--0%&) 6--" 6--A�	 �--"

 ���-" I�-" R:��%F �()'D" �� ��� ��H'++,)'&) ��J4

 ��0�-" ��-/5!) ��-B�) � ��-� M��-4 ��H'++,)'&) �� h�0(

 8���;�-� � ��-� s�d� P��f 3) *���� <�) #I�" #�-&

 8���;�� :5[ :!�� 8'( :�)�3 *���� #�& R6, �4) E3I

 i0	�!$ � *���� <�) ��54) �� 8O�� 6" �; #�& ��5-43��

 ���-" I�-" � ��� 6" 65�")� �)��%0" #I�" �0\%A K0�� 6"

��54) �� �; s�d�R�)�-Y #�5@-0" 6-\��7� � 6-A�	 ���� 

��0H .

���� ����� 
)� *��-�� <-�) 3) :�I�" ~��5`�! h�0( 8'( E�j!) 6\��7� 

:--� ��@--! 3)�--&) ��H'--++,)'&) �--0\%A �� '--&� ..��--g	

:+\� *���� h�0( �� �)� �-" :!)��-%0" � M��-4 �)�-�) ��0�

 8���;�-� � ��-� ��B� P��2	 6/"�4 �-0%&) R:!�-� #�-&

 ��5�H �� )� ��� ��/5!)TTV :� ��0" '+, .

���	� � ���� 
�-5,� ��-��Y; #��-B%& 3) 6��/� ��H'+���! 6=04� <�'"

 8�Y �5,� R�)'��� M!�� � :%��, �5,� R��0o�" R:-+0�) �-5,� �&

 ,� R��'� �5,� #'-%[) �-5,� � ��0���� �5 <0-+C M-& �)O-!

 6!�%0%X #��B%& �f�� 6" 3)�&) ��� ��/5!) 8�9��� K+4��

:� :!)��'Y � �B@	 '+��%! .

References: 
1- Alter HJ, Bradley DW. Non A, non B hepatitis 

unrelated to hepatitis C virus (Non-ABC). Semen 
Liver Dis 1995; 15: 110-120. 

2- Alter MJ, Gallagher M, Morris TT, Moyer LA, Meeks 
EL, Krawczynski K, et al. Acute non A-E hepatitis in 
united states and role of hepatitis G virus infection. N 
Engl J Med 1997; 336: 741-746. 

3- Nishizawa T, Okamoto H, Konishi K, Yoshizawa H, 
Miyakawa Y, Mayumi M, et al. A novel DNA virus 
(TTV) associated with elevated transaminase levels in 
post transfusion hepatitis of unknown an etiology 
Biochem Biophys Res Commun 1997; 241: 92-97. 

4- Itoh Y, Takahashi M, Fukuda M, Shibayama T, Tsuda 
F, Tanaka T, et al. Visualization of TT virus particles 
recovered from sera and feces of infected humans. 
Biochem. Biophys Res commun 2000; 279: 718-724. 

5- Okamoto H, Nishizawa T, Kato N, Ukita  M,  Ikeda  H, 

Iizuka H, Miykawa Y, Mayumi M. Molecular cloning 
and characterization of a novel DNA virus (TTV) 
associated with post transfusion Hepatitis of unknown 
an etiology. Hepatol Res 1998; 10: 1-16. 

6- Mushahwar IK, Erker JC, Muerhoff AS, Leary TP, 
Simons JN, Birkenmeyer LG. Molecular and 
biophysical characterization of TT virus family 
infecting humans. Proc Natl. Acc Sci 1999; 96: 3177-
3182. 

7- Miyata H, Tsunoda H, Kazi A, Yamada A, Khan MA, 
Murakami J. et al. Identification of a novel CG- rice 
113-nucleotide region to complete the circular, single-
stranded DNA genome of TT virus, the first human 
circovirus. J virol 1999; 73 (5): 3582-3586. 

8- Hijikata M, Takahashi K, Mishiro S, Complete circular 
DNA genotype of TT virus variant (isolate name 
SANBAN) and 44 partial ORF2 sequences implicating 
a great degree of diversity beyond genotypes. Virology  

Archive of SID

www.SID.ir



Arc
hi

ve
 o

f S
ID

TTV &) ��� ��H'++,)'&) �� 3)� �� :�JA :=F'%1� �)��B%& �

���

1999; 260: 17-22. 
9- Takahashi M, Asabe S, Fotanda Y, Kishimoto J, Tsuda 

F, Okamoto H, et al. TT virus is distributed in various 
leukocyte subpopulations at distributed in various 
leukocyte subpopulations at distinct levels, with the 
highest viral load in granulocytes. Biochem Biophys 
Res Commun 2002; 290: 242-248. 

10- Tanaka Y, Primi D, Wang RY, Umemura T, Yeo AE, 
Mizokami M, et al. genomic and molecular 
evolutionary analysis of newly identified infectious 
agent (SEN Virus) and relationship to TT Virus family. 
J. Infect Dis 2001; 183: 359-367. 

11- Okamoto H, Nishizawsa T, Takahashi M, Asabe S, 
Tsuda F, Yoshikawa A, et al. Heterogeneous 
distribution of TT virus of distinct genotypes in 
multiple tissues from infected humans. Virology 2001; 
288: 358-368. 

12- Okamoto H, Takahashi M, Nishizawa T, Ukita M, 
Fukuda M, Tsuda F, et al. Marked genomic 
heterogeneity and frequent mixed infection of TT virus 
demonstrated by PCR with primers from coding and 
non coding regions. Virology 1999; 259: 428-436. 

13- Takahashi K, Hijkata M, Samokhvalov EI, Mishiro S. 
Full or near full length nucleotide sequences of TT 
virus variants (Type SANBAN and YONBAN) and the 
TT virus Like  Mini Virus. Intervirology 2000; 43: 
199-123. 

14- Muljono DH, Nishizawa T, Tsuda F, Takahashi M, 
Okamoto H. Molecular epidemiology of TT virus 
(TTV) and characterization of two novel TTV 
genotypes in Indonesia.  Arch. Virol 2001; 146; 1249-
1266. 

15- Peng Y, Nishizawa T, Takahashi M, Ishikawa T, 
Yoshikawa A, Okamoto H. Analysis of entire genomes 
of thirteen TT Virus variants classifiable into the fourth 
and fifth genetic groups, isolated from viremic infants. 
Arch. Virol 2001.  

16- Ukita M, Okamoto H, Kato N, Miyakawa Y, Mayumi 
M. Excretion into bile of a novel unenveloped DNA 
Virus (TT Virus) associated with acute and chronic non 
A-G hepatitis. J Infect. Dis 1999; 179(5): 1245-1248. 

17- Kanda Y, Tanaka Y, Kami M, Saito T, Asai T, Izutsu 
K, et al. TT Virus in bone marrow tranplant recipients. 
1999; 93(8): 2485-2490. 

18- Maggi F, Pifferi M, Fornai C, Andreoli E, Tempestini 
E, Vatteroni M, et al. TT Virus in the nasal secretions 
of children with acute respiratory disease: relations to 
viremia and disease severity. J Virol 2003; 77(4): 
2418-2425. 

19- Tokita H, Murai S, Kamitsukasa H, Yagura M, Harada 
H, Takahashi M, et al. Influence of TT Virus infection 
on the thrombocytopenia of patient with chronic liver 
disease. Hepatol. Res 2001; 20: 288-300. 

20- Bendinelli M, Pistello M, Maggi F, Fornai C, Freer G, 
Vatteroni ML, et al. Molecular properties biology and 
clinical implications of TT virus, recently identified 
widespread infections agent of humans. Clin 
Microbiol. Rev 2001; 14(1): 98-113. 

21- Bando M, Ohno S, Oshikawa K, Takahashi M, 
Okamoto H, Sugiyama Y. Infection  of  TT Virus in 
patient with idipahtic plumonary fibrosis. Respir. Med 
2001. 

22- Kikuchi K, Miyakawa H, Abe K,  Kako  M,  Katayama 

K, Fukushi S, et al. Indirect evidence of TTV 
replication in bone marrow cells, not in hepatocyte, of 
subacute hepatitis / aplastic anemia patient. J Med 
Virol 2000; 61(1): 165-170. 

23- Simmond P, Davidson C, Lycett C, et al. Detection of 
novel DNA Virus (TTV) in blood donors and blood 
products. Lancet 352: 191-195 (Erratum, 352: 1394). 

�� ��)��B%& � 8�&�f R6�'!3 .h�0-( � :��4�+(TTV ��� 6-" PCR 

��-4 R�)�-D	 �� ��� ��H'++, s�d� � ��H'++,)'&) #�%4J� ��

�>�>��>�� .8��� ��� 6��+=d�>.8��%(�5�"�	 R���G.

25- Prescott LE, Macdonald DM,  et al. Sequence diversity 
of TT Virus in geographically dispersed human 
populations. J Gen Virol 1999; 80: 1751-1758. 

26- Prati D, Lin YH, De Mattei C, Liu JK, Farma E, 
Ramaswamy L, et al. A prospective study on TT virus 
infection in Transfusion-dependent patients with β-
thalassemia. Blood 1999; 95(5): 1502-1505. 

27- Abe K, Inam T, Asano K, Miyoshi C, Masaki N, 
Hayashi S, et al. TT virus infection is widespread in 
the general populations from different Jeographic 
regions. J. Clin microbiology 1999; 37(8): 2703-2705. 

28- Krekulova L, Rehak V, Killoran P, Madrigal N, Riley 
LW. Genotypic distribution of TT virus (TTV) in a 
Czech population: evidence for sexual transmission of 
the virus. J Clin virol 2001; 23: 31-41. 

29- Campo N, Brizzolara R, Sinelli N, Torre F, Russo R, 
Deferrari G, et al. TT virus infeetion in haemodialysis 
patieats. Nephrol Dial Transplant 2000; 15: 1823-1826. 

30- Dai CY, Yu ML, Chuang WL, Hou NJ, Hou C, Chen 
SC, et al. The response of hepatitis C virus and TT 
virus to high dose and long duration interferon-alpha 
therapy in naïve chronic hepatitis Cpatients. Antiviral 
Res 2002; 53: 9-18. 

31- Okamoto H, Nishizawa T, Tawara A, Peng Y, 
Takahashi M, Kishimoto J, et al. Species-specific TT 
viruses and cross-speices infection in nonhuman 
primates. J. Virol 2000; 74(3): 1132-1139. 

32- Okamoto H, Nishizawa T, Takahashi M, Tawara A, 
Peng Y, Kishimoto J, et al. Genomic and evolutionary 
characterization of TT virus (TTV) in tupaias and 
comparison with species-specific TTV s in humans and 
non-human primates. J Gen Virol 2001; 82: 2041-2050. 

33- Yan, LL, Lou YL, Zhong XZh. Investigation of HGV 
and TTV infection in sera and saliva from non-hepatitis 
patients with oral diseases. Word J. Gastroenterol. 
2002; 8(5): 857-862. 

34- Peters MA, Jackson DC, Crabb BS, Browning GF. 
Chicken anemia virus vp2 is a novel dual specificity 
protein phosphatase. J Biol chem 2002; 277(42): 
39566-39573. 

35- Okamoto H, Kato N, Iizuka H, Tsuda F, Miyakawa Y, 
Mayumi M. Distinct genotypes of a non enveloped 
DNA virus associated with post transfusion non-A to G 
hepatitis (TT virus) in plasma and peripheral blood 
mononuclear cells. J Med Virol 1999; 57: 252-258. 

36- Maggi F, Pistello M, Vatteroni M, Presciuttini S, 
Marchi S, Isola P, Fornai C, et al. Dynamic of 
persistent TT virus infection, as determined in patient 
treated with alpha interferon for concomitant hepatitis 
C Virus infection. J virol 2001; 75(24): 11999-12004. 

Archive of SID

www.SID.ir



Arc
hi

ve
 o

f S
ID

��� 8vR8��%(�R��5��3�GR8O�� 6��! 

���

TTV prevalence in Ahwaz blood donors by using 
semi-nested PCR 

 

Jalali Far M.A.1,2(MSc), Zandieh T.2(PhD), Imam S.J.3(PhD), Galehdari H.4(PhD), 
Pourfathollah A.A.5(PhD), Baba Ahmadi M.6(MSc) 

1RegionalEeducational Khuzestan Blood Transfusion Center  
2Iranian Blood Transfusion Organization-Research Center  
3Jondi Shapour MedicalUuniversity, Hematology Department 
4Research Center of Biology and Biotechnology of Chamran University  
5Tarbiat Modarres University, Hematology Department  
6Ahwaz Thalassemia and Hemoglobinopathy Research Center  

 

Abstract 
Background and Objectives 
Occurrence of new infectious agents threatens access to zero risk in blood transfusion and 
enhancement of blood safety. Although sensitive methods are available for diagnosis of 
hepatitis, yet some hepatitis cases do not have a known etiology. In 1997, the novel DNA virus 
was isolated from post-transfusion serum samples of patients affected by non-A-G hepatitis. 
Nowadays this novel virus is known as transfusion-transmitted virus. This circular single 
stranded unenveloped and virucidally resistant virus is the first human circovirus and has 
universal distribution. It is believed that TTV may cause hepatitis and aplastic anemia. This 
study was conducted to determine the prevalence of TTV in healthy blood donors in Ahwaz 
and set up N22 PCR for subsequent first-time viral studies in south region in Iran. 
 
Materials and Methods 
In 2003, We studied the presence of TTV DNA by using Okamoto primers with PCR in 
plasma of blood donors in whom serologic tests for hepatitis A-C and HIV-Ab were negative.  
 
Results 
Our study showed that the virus prevalence in blood donors was 23.7% (60/253) and there was 
not any significant differences between prevalence of TTV and background variables.  
 
Conclusions 
Our findings showed the same prevalence rate as in neighboring countries; however, in 
comparison with thalassemic patients that were studied in parallel with the present research, 
the difference was significant (143/250; 57.3%). It shows the importance of blood transfuison 
in transmission of the virus.   

Key words: Torque Teno Virus, Blood Donors, Iran, Blood transfusion, PCR 
SJIBTO 2007; 3(5):389-395 
 

Received:   7  Feb 2006 
Accepted: 15  Apr 2007 

 

Correspondence: Jalali Far M.A., MSc of Hematology and Blood Banking, IBTO Research Center 
Postal code: 61336-33371, Felestin Avenue, Amanie, Ahwaz, Iran. Tel: (+98611) 2262740-5; Fax: (+98611) 
2262760 
E-mail: alijalilfar@yahoo.com 

Archive of SID

www.SID.ir


