
Arc
hi

ve
 o

f S
ID

���

���������	 
�������)�����
�( ������ ����� 

���������	 
���� ����� B��� ���������� �� ����� ����� ��� �  
�!� � ��"#$� %��&�� 

��� 	 � ��!� " #�$% &��'(�)�*���+, ��-�� &.

�����
'� � () �* 

/'0�1�B�#�2 �% �3� *���') 4� 0 �� �5 /6% ����  7 � �+8 9� : �% #,%+0;���� �+<	 =��>� �,+8 *��.
%��'��) /'>�@'0+,A ��*��0�1� B� '/B6�0+� �) �; C�D0�% �'�+E�0 ��'/<6% �#<	 ��%� F.�% G#<�
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�J��K� 4�% �� �JK�� &H 6 !�R ��,; �+N$  S, �% �5 �+8 ��-#>>5%#�% �%  �, /'0�1� B� �� �TK6 �AB

)HBs Ag (#,�+) �#	 ��%� F'E�0 /DU� %M�V% W�� �)&� �#	 X�E�,% ���6 �7��Y0 �+: �) Z����; ��+� 
#>�7 - �% " .[% E�6% �% \�DNA &B� ��\,�36 �AP)��]'6�nested-PCR  'U30 �@<'0+,A�<�B� 

0�1�'/BW�� �) sequencing J0 ''#	 4.��%+0 ) *�� ���%+0 � �#�; /6� <) \,% <7� *�<� ��<��, ) �]'<6�
Clustal W) �; �3'�,A+]'7 /8�� � #,#	 ^0 � �W�� �]'6�Neighbor-joining (NJ)#�� - _'6 0 .M'��,;

�% �����6% �) *���;�  �'7 �+��; H , �%M7% �/!!SPSS#	 H�I,% .
(+,�� �
�%!�R �,+�, HBsAg/DU� &�a�,+�, )�/�b%��>'�:% �]Q�7 �).
/��%���/
�(%�5W�� �)nested-PCR 

#,�+) /DU�&�,+�, *��  ) J0 /DU� *��''�%+0 4�#,#	 .@'0+,A D� �� '��+<�; �+8 ^]:�%� ��-#>>d%#�% ��
� �)�0�1� B� '/B!RR %J0''� - 4�#.

��� (-�+�.
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/'5 E�0 *��'� �Y�0�1� B� '/B_� =,�� �'P0 4'>e W�� �)����% /Pf ��'5 O �>5 *�� E�0 *��'�Y
��� '- �% " �����6% ��+� B� .
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(  6*�3 .(���DE ��*�6D3 �� !��" ��� G H�IJ>��6�K �
� ��3 ���DE �"��" �� �L� ��$M$3 �� 	�@2 ��� �$ �B=���.G 

*=6��6K � 6��;8N ���LC �L� ��$M$  6����� O &�  /�2.
P�Q�"���$M$  �$	�@2 (�  /�� 6�6E ��K ()$.�3 �� 6�2

 ��� !��$�" >O &  ��R� �$	�@2 !� ��" �2 ST�� ��$M$  <�
 ( P$.�� /6I' ��J�" 6��$ ).(�$	�@2 �����B!� (B�

WD  J��" � O &�  >��K �$	�@2 =6))' ��X�� S ��C O��	 ��
 (�  (3��)E /����� /�2��4' � �����G >�$"G �� 6I' 6�*�3 .

�$	�@2 ����� Y��0 B>DNA P�*� �� �3 P�' ��"� /� P
(���1� /�����MK S��� �' �����J � 6���*�3 /�����W������ 

(�6����)ORF(C,S,X,P (  6*�3)�(.���Z ������ O��� 
(  6���	 =���G�� � ��� H��J !� /�2�GS��)  ��*>�G P3

( �" �$	�@2 ( &$� 6)��[.=�� /�2 ������ �\�� ���  !� �G 
=��.G ]��" � �!�" �" �3 ��1	 >(,)E ��1	 >O$)E P3

3P�"� (���&	 O����R  �� ^�_� .������ P3 ([��.G
 �$	�@2B#��L�  �.�K P" P3 O &  ���LC >��K ���LC 

� ��3 O$MT��(�� � AC� =6�(��* .��$	�@2 O &  Y�� B

(  6���	 �X)  ��M" ��J�" P3 6I' /�2���[);(.���" �� 
`�� ����B12 � �	� �'�� ��3 O$.�� /��3�a�$	��0 A-D 

b�R4�� ��"� �3 ���O$�$R	 S� �' Y��0 ��4$3 �� /67�� 
6���')�(.��" �� ``� >�0 ����B12 � �����S�����

	�@2$�BcAIT P' �� P�IJ �	� �'�� d"�	 ���3 =6�* /6�)3
 ���  ���  �G � 6���� ���T P,O����1' P�' 6����� ��4�� ��2

#��L	 �0 (.��	 /�2SY���0 ���$  ��2/�%(�  6�*�3)8(.
a$	��0 �2/6�6E F�E#��L	 !� =��L�"� �3 ST�6K /�2�

�0 fg" �� /67��S6�6* O$$R	 .a$	��0 h@" /�2G

�H=��� ���&�[ /&'�  /�B�� G � �$��L$.�' /�2��4' !�
6�6��*>���)3 cA��' O���3 �a��$	��0 HBV ij4��  ��)'���	 

=6* 6��):(.
R.�g P�2=��� ��4� 6�� k$� >()$.�3 ���_	 P'!��� (D[G

 /��1$3 #6  �P3 �� �� P3 �"�� @$	��0 P�' ���� (\�,3 (
(�  =���.G �G P3 ��1$3 ���*)�.(W�2 O$�)Z a�$	��0 ��2/

�����	�@2 ������$�B� (�����$���lE m����!�	 !� ����=n�/
�����36����� .a��$	��0A/������� >(.�1��* /���B�� G �� 

(  ������ �����G � 6)2 >(.�1* 6*�3.a�$	��0 /��2 B�C

������� �$"G �� 6)�,�2 a�$	��0 �D>(3��)E /������ �� 
(  ���� 6)2 � P�����6  P�g)  >P��$ ���� ��*.a�$	��0 E

(3���)E � (��3�o /�������G ���a��$	��0 F/���B�� G �� 
/&'�  � (3�)E (�  ������� 6�*�3 .a�$	��0G#Q���� �� 

6%� =a$	��0 � ����� � �B�� G H� /&�'�  /��B�� G �� 
������ �$��L$.�'�"�)`>�.(

/��1$3 ()$.�3 =��� HBV >(�)1�� ��"�� >���1$3 O" P3
W2 (�  =��.G �� ����� P' (*�" O$)Z P�,�3�� 6�)' ��"� .

��K ���LC 67�� <� !� ��1'>�@2 P3 �X)  p�  �$	 ��"G
(  ��*)N.(a$	��0 C��1R  /!��$" ����1$3 �� ��"� .

a$	��0 A(�  /���1$3 �6�* O &  P3 �X)  qMo� � ���*
 (�  =62�4  O &  ����1$3 �� qMo� ����[ .a�$	��0 D��

 r�_  (�$	�@2 ����1$3 =6))' (����&	 �6j  ���  b��o �� 
�"� =6* =62�4 ).(P�3 A�I  ����� a�$	��0 C>��"��

 (  ������)�� P3 /��1' 6)2� .(��G �"�� P$MC /��3HBsAg 
�HBeAg �$$l	 P3 �X)  a$	��0 ( =��.G ����� ���*)�.(

� a$	��0 (��$���lE m�!�	 /�\.���$	�@2 ���B��$��3 &
#�E�D  k��&�� �"� �$$l	 ��K �� �2);.(

� a$	��0 O$$R	 /��3�	�@2 ��� �$ �B��� !� >(���2
�  6)�(.��	 (3���Line-PCR-RFLP  >PCR Probe-Assay ��3

 /��2�[!�oG !� =��L�"� ��� � (7�_���� �&��Q� =��L��"� 
(  P' ��* H�$T� (.���	 O$�$R	 �s�K ��K �� ��� O���	 

=��3 �kDE /!�"��B*G � -4' m���* ��$o � m��* /�2
�G �3��B � �"� ����.

a.��� �0)S(����� 	�@2 �$�B�3 P� �' ���J �0 ��3 S
(M� W2 !��  ���� (��*��>����� O���3�)3 ��t� ��3 P�' (��2

 (M� �0 �� ("���� 6s /�2���� �G !���  �3 (�	��$$l	 ��2 P
6�G ��E�>�0 /�� �3 #��$$l	 O�� �"� OB1  S$� &�$t�	 

��_	� k2�' uC�3 � ����\3anti-HBs P�3 HBsAg ���*.
��$"�	�  (vR3 (M� �0 �� �2 P�3 dI	��  !��  P�3 �� ��� 

 O���� ( Q>�� ����! P�1	�� ��6�' uC�3 �"� OB1  
�0S�f*�	 Y6C PX$�� ��HBsAg��* .(���"�)* Y6�C

HBsAg ��vK �� HBV–DNA ( ��$"�	�  S$.� P3 6���	
 (M� �0 �� 6�*�3 !�� .S��Q� O��� P�3>�0 P�R.�g  O��� �� 

(M� �$	�@2 ����� !��  B���[ ���T PR.�g  ���  .
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w�$*a$	��0 �$	�@2 ����� B(.��	 O$$R	 ��� �3 =�T 61K� ��$o�3����B12 �

���

� w�$* O$$R	 PR.�g  O�� !� r62])$@��	��0 ������ 
�$	�@2B=�\��� ��� ��[6))'�62� �� � �&�� >��� �' /��2

 ��DL7���3.


 ��� �
���
(Rg�  PR.�g  <� =6* Y�X�� PR.�g  ���3 .P���1� !� ��2

 � �&�� >��� �' =�\��� P" P3 ��� /�62� �DE P' /�����
��DL7� ���3 =��' PRE��  ��x� !� ���G k�� !G � 6HBsAg 

��3 �Iy >m1E 6���[ /��G.�������� !� h� =6�))'�62� �
�6X  /�$\���>P��1� P�' (���2 ��x� !� anti-HCV�anti-

HIV� 6���3 (L)  HBsAg�G �3 �2k�� !G 6�)��  /6$��	 
k�� !G (y)� 3 6���3 �Iy  ([6))' P#��7 =��" (���_	 

6�6* b�j��� PR.�g  �DE.
P��1� Y�" /�2�N m�1E ���� =6�))'�62� �� � /��G

 /� �ºC �N�6* /��6D\�6�.S �* PR.�g  ���  �$R1E 
`8 � ��  �8�� �! ()" PM7�� O$3 :89�N��"��3 6�� .

P12�N��� �3 Y�" P��1� �&�Q� !� �x� (��G (%g�" �0
����� HBsAg6���3 �Iy  .

O�#f!:�� �����6% ��+� �%+� P0'M'�; ��PCR 

�%+� �%#�� /S]( 
���3PCR µL8/�XN 

dNTP µL8/NmM N
MgCl2µL8/�mM �8

Taq(M� !��  µL�/NU8
d.H2OµL;/;9
�[!�oGF1µL8/NµMN 
�[!�oGR1µL8/NµMN 

Q�3 ^�M� �3 <$zM'�� 6$"� {��j�"� �$' !�/)High 

pure nucleic acid kit (��|�{��j��"� /���3 DNA HBV 
6* =��L�"� .i.��� /��3 �$' O�� <�$zM'�� 6$�"� /!��"

 S1R.�����"� H3��g  � ��"� =6* (K��J Y�" !� �����
���$'>6��* Y���X�� k���� !G S��K��  .P��MK�  O�����G �� 

3 =6* i.�� <$zM'�� /�26$"� Pi$Mj	 ���3 PM$"�>!��3 
6�6* ����.

{��j�"� !� h�DNA HBV >=��I�� 6�$.�	 ���x)  P�3
����� Y��0>��� !� nested PCR6* =��L�"� .µL�N !� 

$ G�&=PCR3�PµL8DNAj�"� ��6* =��&�� =6* {��.
��� P��MK�  ��nested PCR >!��[!���oGF1P��'�N

���0 !� 6$	�zM'��Y�HBV S�7��� �� nt�:98:.���	 ��3 (
5'-CCTGCTGGTGGCTCCAGTTC-3' � ��3 �[!��oG R1

!� P'����0 !� 6$	�zM'���$	�@2 S �' Y�BS7��� �� nt 
�:9;`8 .��	 �3 �(5'- CGT CCC GCG ACA GGAT 

CCA GTT-3' ��3 =6* S$B4	>P�' 6�* =��L�"� �RgTPpb 
;:N( ��X�� �� ��' .

MK�  ��PY�� µL�; &$ G !�=PCR >P3µL���_%  
MK� P��� PCR* =��&�� 6.Y�� P�MK�  ��nested PCR >

!�/����2�[!�oG F2�R2/���� ��6���$	�zM'�� )nt;�N 9
�`� (��3 (.���	 5'-CYT GGC CWA AAT TCG CAG 

TCCC-3'���6��$	�zM'�� )ntN`9``� ((.����	 ���3 5'-

GCA AAN CCC AAA AGA CCA CAAT-3' Y���0 !�
 �$	�@2 S �'B�RgT P' 6* =��L�"� q$	�	 P3Ppb�� ��

(  ��X�� ��')��6E(.
����ZP��MK�  �� (���� � P��� nested PCR S ���* 

/� � �� P$.�� ��$"���	���`�(���" PE�� #6  P3 ���[8
P��$T� ���3 .(�J k)�}�� h@��" ;8��$yB	 SB$��" S ���*

=��	����� #6��  P��3 �6��*�8/��� � �� P��$��t `�P��E�� 
(���" ��_	� >���[�2�[!�oG #6  P3 �8� P�$��t /�� � �:;

(���" PE�� #6�  P3 �6* S��J >���[�8/�� � �� P�$��t 
�� (���" PE�� � ���[ P�*� &�)" �6* S��J ���D� �� ��2

 #6  P3N/�� � �� P�$T� ��(����" P�E�� ����[>P� ��� 
���� .��ZP�MK�  �� (�� � PY��nested PCR ���12 ��3 

��_�	� /�� � d���� 6�* Y��X�� ��� PMK�  (�� � SB$" 
�2�[!�oGP38:(���" PE�� ���[ ���� �$$l	.

Y�� P��MK�  ~������ /!���"��B*G /����3nested PCR !� 
�B.��!����� [G �0 /������!� � !\��4��� �!��(.�B.� 
pbNNP��1� ��)' �� 6* =��L�"� �2.

µLNN Y�� PMK�  ��_%  !� PCR �3 PPM$�"� ��$' 
(High pure PCR product purification kit)��|�i$Mj	 

� 6* ���"�� �,��! ����B	 �'��* P3 (.��	 O$$R	 �DE
6* .Y��� <�1' P�3 � h����� �0 !� =��L�"� �3 (.��	 &$.��G
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��&�� CEQ80006* Y�X��.��&��� Y��� !� =��L��"� ��3 h@" 
CLUSTAL W>�3 (.��	 P(.���	 ��3 =6� G ��"� �0 /��2

 !� h�����a$	��0 6* q	�  -M�j  /�2.3P��� PM$�"�
Neighbor-joining (NJ) >���� � 6�* W�"� (B$��0�M$�

 <�$��0�M$� ����� ��I�C� /��3>NNN����� W�"� ���3 
6* ���B	.

�� ����� 
�N P��1� )�N���"� �2 !� P��1� (��� ��[6))' �62� !�

=�\��� /�2 ��DL7� >�&� �/0�.���" ���%. !� P�' ��� �' 
HBsAg6�����3 ���Iy  >��DE {��j���"� �DNA (��"����

L�"��6* =��6��.!� =��L�"� �3 h@" /�2�[!�oG (7�_��� >
/�� ��3��� �0 P$K����(M�$	�@2 ����� !�� Bk�� !G 

=3<<	!:O+Y<<T� ��+<<7� �3�%nested-PCR, *��  <<) �A �<<'$� 
�]� �% � /'0�1� B� �� B�) *�� -��(; OA *��  <) �Q�Y<�8% 

;��-��!. %����	 �+�6 !�,�h,��+3�+� ���  !RR *��<) /�f 
/6%)Roche(.����	 �+�6 �&��>� O �>5 H 6 .����<	 �+�<6.&

/DU� O �>5 H 6 .�+�6 �����	 *� ��
��+�6 *�� ���<	 �!��
!R �,�-#>>5%#�% H 6 /6% �5 HBV- DNA  �; �� �#<	 /<7�� ��

/6% .����	 �+�6a#>>5%#�% H 6 �) C+) � �*%�<5 /6%HBV- 

DNA/6% �#�, /7�� �; �� .

=3	�:�3'�,A+]'7 /8�� _'6 0 .���M�% i'�,A+]'7 M'��,; �6� ) *��HBV �� ���, �+8 ��-#>>5%#�% ���M�% ����0 �5 #�� �% *�� �<) �J��K� 4
���M�%  ��6 @'0+,A *��D&/'0�1� B� ��B�; �% \,% 7� �A �%+>2 �) �5 �<� �% " �� - i� �� &#	 �����6% �J��K� 4�% �� �� #<, '- .*% <)

 /8�� _6� �3'�,A+]'7 /8�� /TQ!RRR���M�% ��>5 �� /8�� _6� �% 30 j���, �5 �#	 �% 30 ��) /6% �#	 ��%� ���, �� .

1IR.IBTO
9IR.IBTO

D_X02496_XXHEPAV
11IR.IBTO

D_X59795_HBVAYWM
D_X72702_HBVORFS

D_X65258_HBVAYWCI
F_X75658_HHVBFFO

C_M12906_HPBADRA
D_X65259_HBVAYWE

F_X75663_HHVBF
E_X75664_HHVBE4

E_X75657_HHVBBAS
A_X70185_HBVXCPS

A_X51970_HVHEPB
A_V00866_HBVADW

A_S50225_S50225

342

610
A_M57663_HPBADW

966

846

938

G_AB064310
G_AB056513
G_AF160501_AF1605
G_AF405706

1000

1000
B_D00331_HPBADW3

780

277

478

B_M54923_HPBADWZ
B_D00329_HPBADW1
B_D00330_HPBADW2

861

D_X68292_HBVDNA
C_X75656_HHVCCHA

C_X75665_HHVBC
C_M38454_HPBADR1C
C_V00867_HBVADR

C_D12980_HPBCG
C_X52939_|HBVPREX

C_L08805_HPBETNC

375

C_M38636_HPBCGADR
C_X14193_HBVADRM
C_X01587_HBVADR4909

C_D00630_HPBADRC

865

527

178

543

242

466

999
952

805

926

197

388

205

996

1000

1000

982

940

986

851

917

886

920

14IR.IBTO
D_M32138_HPBHBVAA

18IR.IBTO
32IR.IBTO

D_X65257_|HBVAYWC
35IR.IBTO

908

1000

1000

784

825

724

2IR.IBTO

1000

0.05

bp���
bp���

�;�8:��`N�;�8
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nested PCR6* Y�X�� .Y�X�� !� h� nested PCR /����3 
P����1� ���2>:`P����1� )8/8�%>;�/::9:8/��=`8%CI (
 ()R���>��DL7� ���"� !� P��1� ����� �' ���"� !� P��1� 

�`���1� ���"� !� P�� �� ��� ��x� !� �& HBV-DNA  ��Iy 
6�6*)SB*.(
� �� (.��	 O$$R	 �DE ���"��2 !� P��1� 6�6�* b��j�.

(.��	 O$$R	 !� h�>;NP��1� )N����"� ��2 !� P��1� (P�'
 �G Y��[�	� ��' �2�G (.��	 O$$R	 � ��3 fs�� (3��� P3 �2
 ���3 =6�* Y�X��>6�6�* &$.���G .<�$��0�M$� &$.���G (�"��3

P.�&��� /��2HBV ( �1	 P' ��� ��4� ��� ��[6))'�6��2� 
P.�&�� ���" �3 PR.�g  O�� ��0 /�2 a$	D>��$	�@2 ����� 

B�G !� h����� �0 ���)C P3 P' =��L��"� P�R.�g  O�� �� �2
6*>(�  ���T =��[ <� �� 6���$[.����� �%�7 /���3

(B$��0�M$�>���� W"� NNN6* ���B	 ��3 )SB*�.(
( �1	;NY�� !� =��L�"� �3 P.�&�� ��&��BLAST  <���3�� 

 �0�3 �����6)���[ ���T ("�� .3=�1� O��	Q�3 !� =��L�"� �
�3 �6* �LE ��"�)matching(P�.�&�� (.���	 >�2!�3 /��2 

HBV P.�&�� �3 ��[6))'�62� >���A�3 /�2��4�' !� (���2 
�3 O$�Z � 6)2 >���,B3!� >���,T�&T P(�)R� (�B��&� ���J

 ��6K``%9`�%6)��*�� �2�I* �26$	�zM'�� (.��	 �x� !� 
�=��[ �� a$	��0 D>��"	��0a$D16)���[ ���T .

��� 
O$�$R	 �DE P' �"� ����� �� PR.�g  O$.�� H$�%	 O��

a$	��0 �$	�@2 ����� B���� ��[6�))'�62� �$R1E �� 
=�\��� (.���	 O$�$R	 ��� P�3 �&�� � ��DL�7� >�� �' /�2

)sequencing ((M� �0 /�� �3 �$	�@2 ����� !��  B  Y�X��
 �"� =6*.@2 ����� O &  ���LC �$	�B>/���1$3 <�

 ( =���,[ � m$"� !� k$3 P' 6*�38%���DE ��$R1E !�
 =���.G �� =���' (��*�6D3 #AB4�  O����[�&3 !� (�B� �

���  ��4��' � ����DE(��  b�,��%  ����* .P���g)  �� �������
����T P���$ �������&[ HIJ �3 � ���� /�2CDC (Center 

for Disease Control)  �	�@2 O &  ���LC w�$* ��$B�� 
���� ���T d"��  fg" �� >�G .w�$* ��&$ HBsAg ��Iy  

��" ��;8������ ���/;%�[��* ���&��"� =6��)�.(
$ �w�$* ��&HBsAgIy  ��� ����1R  ����(.��/%���

$3�6))'�62� O[����� ��8/N%�"� =6* ���&[)8(.
;8 %�� ��$����� ��R HBV P����[ ���T � 6���;%�G��2 

�$	�@2 ����� O &  ST��B(  6)*�3):.(��3 P,����  ��
 ���LC P' =6%�  #Q���HBV ,  +���8%��$	�@2 /��2

 ������ �� >=6�* ���&[ O & HBV ,�  +���N%��	 �N%
�$	�@2 ����  (�  O &�  /�2 P�' =6�* =��� ��4�� � 6�*�3

 �$	�@2 �����B/��1$3 (M7� �MC ������ �� /6I' /�2
�"�)�.(
��0 a��$	 � /���2���	�@2 �����$ �B!�	 !� ������lE m��$�(�

��=n�/6���������3 .a�$	��0D!��K �� c��2��� =/�����
 ( ���� ������ P��$ ���� � P�����6  ,�  O�� � ��*P.� ��3 

(�  H�Ig)  ���DE �� ������ (��$���lE S%  6�*�3.O$�$R	 
a��$	��0HBV ��" O�����" O��*�� /����3 $3 �$����1/�

/��1$3 D ����� (��! W�"� a�$	��0 ����! ���%. !� ��2
/��1$3 h�BC � (���! ��3 ��� �� ��3��3 �� S�1R.� �\�6�B�

6���� #��L	 .
��� O$$R	 /��3 (LM�j  /�2a$	��0 ��$	�@2 ����� 

B(  ���T =��L�"� ���  ��� O�� !� (B� P' ��$[ O$$R	 �2
(��  (.����	 6��*�3.� �����R	 ���DE P��R.�g  O$��$ w�$��* O

$	��0a/�2HBV 6�* =��L��"� (.���	 O$�$R	 ��� !� .!�
�NP��1� HBsAg�Iy  >:`��x� !� P���1� HBV-DNA 

 � �Iy 8O��� P�' 6���3 (L)  ���  ~����� (�  P�3 6����	
S�Q�6*�3 -M�j  ./������ ��"� O�B1  HBsAg ��Iy 

 (��.� 6)��*�3 HBV-DNA �� G6��*�3 (��L)  ���D�>����Z 
��� (���"�)* � i$j4�	 /��3 P' (��2 HBV-DNA �3 P

(  ��' ���>P�3 � P��*�6� �� Y!Q �$"�,�K ��"� OB1  
��3 ���3 O$��� S$.� HBV-DNA >(MC ����3 �Iy  Wo� !�

�x� HBsAg >HBV-DNA (���"�)* S�3�T ��2 P���1� �� 
6*�I�.

� =6* -T��  ����� �$yB	 P' ���� ��E� &$� /���� 
 /!��"��B*G P�MK�  �� ���anti-HBs �)2 (�.� ��"� !�

HBsAg�"� =64� r�K Y�" !� �G )�.(
��"� OB1  O$)Z W2 DNA Y���0 S���� �� ������ 

��M" ��M�" �� O���3��)3 � ��"� P����[ ����T /6I' /�2
 /6�I'>DNA ��!G �"����(��� HBc Ag >(���"�)* S�3�T
�,$� .6�$.�	 �� ������ S� �' #��� ����1$3 !� =��[ O��
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=��B� ( 6$.�	 W' ��$,3 �� )'�� P�' ������ Y���0 � 6�)
�"� P���[ ���T /6I' ��M" Y��0 S��� >d��� HBsAg ��

(  6$.�	 6)')`.(
R.�g P(��2 O$$R	 �DE P' a$	��0����$	�@2 ���B

=6* Y�X�� ����� ��>�0 /�� �3 � ����1$3 �� ��4$3 /��2 S

�C���$	�@2 ���B��"� =��3 .P�R.�g  �/d�"�	 P�} 
����B12 � /!�����[ ����" �� ���NN� /�� ���3 N����1$3 

HCC (Hepato Cellular Carcinoma) (.���	 O$$R	 ��� �3 
K�� �� (B$�0�M$� &$.��G �$PPre S ���1� ��B�*G >6* Y�X�� 

P������� Y���1	 P��' a��$	��0 P��3 =6��* �6��E /���2DH��MR	 
6)�*��)�N.(

PR.�g  �� d"�	 P' /� /�� �3 ����B12 � ����MC N`
(������ ��x� !� P�'HBs Ag ����[ Y��X�� 6����3 ��Iy  >

a��$	��0DP���)��* ������� O���� �� P��' ����3 (@$	����0 ���D)	 
6*):.(

PR.�g  �� � S���3 ()$ � d"�	 P' /� /�� ��3 ����B12
 P��1��8O &  �$	�@2 ��1$3 BO$�$R	 ��� !� =��L��"� �3

 �0 /�� �3 (.��	 C>6* Y�X�� a$	��0 D�� P.�&�� ��$  �2
a��$	��0����3 q��.�o )�.(P��R.�g  �� /�� ���3 P��' /�88

����[ #���7 ����D	 �� ���� =6))'�62�>!� =��L��"� ��3 
���PCR-RFLP �0 /�� �3 S(�\12 P�' 6* ij4  
P����� a�$	��0 /���� �2D6����3)��.(a�$	��0 (���"�)* 

PR.�g  O�� �� =6*)	��0$aD(>R.�g  ~���� �3 P/��2 (�MIT 
�g  ����� ������ ��3.

W��2 P��,��12 /�2��4��' �� >���,��'�� >P��$'�	 ����Z
 m���* P$"�� � ���,��l�� O���	 a�$	��0 >D=6�* ���&�[ 

�"�.m���* &�$� �_  � ���,3�C >6)2 /�2��4' �� O���	
a$	��0 D (6�*�3 .m���* O���3��)3 O���	 ���0(@$	 �� P�' 

=6* ���&[ (T�* P�����6  P�g) >a$	��0 D��3 P' �"� 
�g ���� ��3�g  �  PR.)��>�;.(

P.�&�� (.��	 �2/HBV ��3 P,���  �� ��� ��[6))}�62� 
(.��	 �X�,�E �� (��0 <���3 �� ���E�  /�2/>��"A3

5���Ig�� O�����D3 O��	Q���3 � ���2 ���2!�$� � /�2��4��' ���3 ��
 � ���A3 >���,T�&T W2 ���,B3!� 6�)2 /�2��4' O$)Z �

��� ��4� O$Z .
g  ���R.��P} /��IT P�cA3�/�� �N��1$3 HCC  Y�X�� 

=6��*>P��.�&�� �2�I��* O���4��$3 ����" ���3 ���2Swedish 
)AF121240SW (  ��"� =6����[ ���&[)�N.(P�R.�g  ��

 �������12 � S�����3 (��)$ �>(.����	 O$��3 (�Q���3 �2�I��* 
P.�&�� /�2HBV P�.�&�� (.��	 �3 (����� ����1$3 /��2HBV 

�2��4}/�	=6�* ���&�[ /��R�" ���,�3�C � P$' �� �
�\�� PR.�g /�� �3 � O &  ����1$3 /�� �3 P}/�0/��2 

S�C���3 =6* Y�X��>P�.�&�� O$�3 (�B��&� ���I	�� /��2
�����(��" �3 ���1.G >(����$. /�2��4' !� (��2 �P,����� 

�"� =6* ���&[)�.(�$�� PR.�g  ��>�2�I�* O���4�$3 
P.�&�� O$3 /��2 P����� �A���"� =!��	 /�2��4�' ��3 ������ 

IT !� /���*$SP.�&�� � ���A3 >���,B3!� >���,T�&T /�2
6�����[ =62�4��  O$��Z � 6��)2.O$��3 �2�I��* ���� ����1�K�

P.�&�� �� �' >��DL7� /�2 �P�.�&�� �3 �&� /�2��4�' /��2
 P���� �A��"� =!�	>k��&�� S$.� P3#���,  6�" � ��� � �2

 �2��4' �3 P��,12 /6*�3 ..� P3 �\�� r�J !�$O��� SP�'
 R.�g  ��P/�2 MIT (>/�2 �0 !� S�C����$	�@2 ��� B

/��3 P�$K�� PR.�g  O�� ��� ��3 =6* =��L�"� a$	��0 O$$R	
 (M� �0 ��"� P����[ ����T PR.�g  ���  !�� >P�$K�� 6���* 

�0 ���" ��3 #��RgT ���J � P�R.�g  ���  /�2 �� /��2
 HJ�)  ���[ ��6�R	 ��3 �D)	 P' 62� ��4� �2�I* -M�j 

 �0 Y�1	 S �' (.��	 � P��1� (��' ��$	�@2 ������ /�2B

(  ���� �"� (RgT PX$�� P3 ���	 .
��,�� #�E�D  #���,  � �2 O�B1  �2��4�' O$�3 /�2

 l	 P3 �X)  �"�$$a$	��0 ��$	�@2 ����� /�2B��* .��
PR.�g  �� �' ����� a$	��0 >6)2 �� �$	�@2B�3 P���J

 6)2 �$R1E �� P$.��>a$	��0 D���J �� P' =6* ���&[ 
3 6)2 P3 ����� !� ����� #�E�D  �MC P3 �� ! P�� ^�_�

 a$	��0 �3 (I,� ��J P3 (.�1* 6)2A��$	�@2 ������ B

�"� =6* O�&\��E)�8.(
W2 S$.� P3 �0 (��*�� �$	�@2 /�2B�\�6B� �3 >OB1  

vR3 �"�("�	�  $��3 /�� �3 �0 <� �� �2 �$ �0 �� ��2/
S�y  �\�� sAg �  +� 6�*�3 �t �� ������ O��� P�X$�� ��

P����1� ���$' ���3 ����� =6��))'�62� ������� ����� /���2 /���2
 S3�T /��X	 (B�0�.��"(��"�)* 6*�I� .(�"��3 O���3��)3 

��$"�	�  �0 /�� �3 �2 /��2 C>S�P�3 P�� ^�_��
 3 ����� O�� P' ����� PSB*<$ 6�G ���� ��E� >( 6���	
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��� (3����!�� �� ����� /�\.���3�o �� <�0�.����" /���2
 6*�3 WD  ��[6))'�62�)�:(.P���� �2P�R.�g  O��� /��$12�

])$@��	��0 HBV ��4� ��  (62� ( P'P�$D	 ��DE 6���	
S��� W�2 � (_�$j4	 ��� (3��!�� /��3 (L$' ���)' /�2 

O$)Z �$' 6��� (_$j4	 /�2>�ID3 � S$1B	 P ���3 �/�2
 ��$,3 >�  ��4' �� /�\.�3�o+6*�3 �t.

����� ���� 
P.�&�� <$��0�M$� &$.��G ("��3 /��2HBV ��[6�))'�62�

 P.�&�� ( �1	 P' ��� ��4� ��� a$	��0 �� PR.�g  O�� /�2
D>HBV 6����� ���T .(�  ~����� O��� i$j4�	 �� 6����	

 �$	�@2 ����� (B$��0 � (B�0�.���1��BP�$D	 ���x)  P3
�$' ��$	�@2 ������ (_$j4	 /�2BP�$D	 O$�)Z W�2
S��� ��� (3��!�� �DE (L$' ���)' /�2 (_�$j4	 /��2

��$[ ���T =��L�"� ���  ����� .
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Prevalence of hepatitis B virus genotypes to be determined by 
sequencing in blood donors in Kerman, Esfahan and Yazd  

 
Sharifi Z.1(PhD), Gharehbaghian A.1(PhD), Noroozi M.1(MS) 

1Research Center of Iranian Blood Transfusion Organization, Tehran, Iran 

Abstract 
Background and Objectives 
Hepatitis B is one of the major diseases that has the potential to be transmitted by blood 
transfusion. Specific genotypes of hepatitis B virus are increasingly recognized for their 
clinical significance and association with particular viral mutations. The aim of this study was 
to investigate the prevalence of hepatitis B virus genotypes in blood donors of Kerman, Yazd 
and Isfehan Blood Centers. 
 
Materials and Methods 
Sera of 120 blood donors, who were positive for hepatitis B surface antigen (HBsAg) using 
ELISA method, were selected. HBV DNA was extracted from sera using commercial kits and 
the p gene sequences were amplified by nested-PCR. HBV genotypes were determined by 
direct sequencing of the polymerase gene of HBV. The obtained sequences were aligned with 
Clustal W programme. Phylogenetic trees were constructed by the Neighbor-joining (NJ) 
method. The data were analyzed with Fisher test by SPSS 11.5 
 
Results 
Out of 120 HBsAg positive volunteer blood donors, 69 (57.5% , CI 95% = 48.65-66.34)) were 
positive for HBV DNA sequence. Sequence analysis was done on the positive samples. 
Genotype D was detected among 100% of HBV infected volunteer blood donors.   
 
Conclusions 
The prevalence rate of genotype D was found to be 100%. These findings may have an impact 
on the immunological and genetic diagnosis of HBV as well as on the selection of diagnostic 
kits and viral quality control panels. 
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