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

����� �����	 
���� �����B������ ����� �� 

�����  ��!��"#$
��%�& �"'(� )���*��+$ )�*,!� �-.���/�� �!01� )��2

�����
�� � ����� 

��"(3%5'6�7� 8��9� �� �'*� 5'0�:B";<1� ��!�= .8��9� ?9� �� 5*!@$)A'B= A:!� ���<1CD ��C�
 �� �"#& � �!	 EF�� /� �G9 5B� �'*� �� �<	�"�� H.I!;&�65'6�7� 8��9� J'6!*K B�"C	 �<L�;C	 
5B� .�0��M� ?9� N"�)B��� �J'6!*K �D";&��� 5'6�7� 8��9� ���BO�� �� I�<1+D I�<B� �� PCR�!� .
� ���  !�� �

�!� �+'+P6 C �@'.!6 Q!* /� �"	 R�S*� �0��M� .�0��M� ?9� ��)
�T ���U� /� �@* HBsAg 5#V��*!�* �� ��'D
 ����	�B <U�D ���W �B��� ��!�";.�*!�* I�C�/ �C6 � X�<;� �G	Y� �"G�*�� �K!�!'���G'� ��Z�9��/= �� ��
 �� [9��/= ºC �\����"�Z*"	"*.DNA R�U��+& X;U O�� �� )�*!�* R��6 /� ��]��^<B� �C*!�* ����� �� �

� �� �@;� _�<;& � 5#V� _�<;& ���'D��&�`=����D/5'6�7� 8��9� �.�a<L� B)PCR"	 .��!� �� �S'<* 
"9��D 5#b I= �� c!��� ���;�B�� �� �*!�* ��.

��"�� �
/�
�T �*!�* R�B HBsAg )5#V� ��

� ��"�� �*!�* DNA�� /�!U��<F�� �� �"	 ]��^<B� �� _K PCR �� 

�D/�`=�!+D�<� '?� 5#V� ����� ���� PCR ?''06 �!d;� �� J'6!*K AB�;��!� ./�

��*!�* )����!� )3/��%)
2/T%��
= %�3%CI (6!*K'JD^�6 '�� � "*"	 ���� g'� �� �'h/� R�"i����D/�`= .�a<L� � �!C: 

"*��"* .
��� �#��� $

I��* �B��� ?9� �S'<*��� 6!*K ��;6 )'�	 J9� �� j96!*K )I��'JD�96�7� 8��'5BkC$�� l,!�0� �& 5B� 
��� �"#& m'@L ����' �!	 .)AB�;� I!'B�;'1&�� ?9����;� ���*�� �C� I�C��� � �C	/!�= ��� ,�C� ?C9��� 
��� 5*!@$ _�<;& �� ��bn� �����&HBV�� �� ��M;� �� "	�� .
%�&$���& '�:5'6�7� 8��9�B)J'6!*KI��9� )

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

�PhD����� ������ �� !� "#�$ %�&'()� ��*'()� � �+�,  
�-�.�/ 01./ �:2*+3 456�/ ������ �� !� "#�$ %�&'()� ������+) � �+�, ���� 7�8,9 �::��;<=�� 
>;?@A,/ %�&��� � �)��) �#B -�@�() ��/C�+ D�@*@E	 !F�/ � �/#G$ H !� ������ �#B -�@�() I) 
<"#�$ ��, ��F ������� �� !� "#�$ %�&'()� � �J�&'��/C3 
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K*	#(L �*	�MJ ����� I�JB������ �� I�)�/ N�J#1)8O$�)���GJ �

��

���	� 
�*	�MJBP��+) �(��QR ��'�() �S I��G*S H� .��8�U

�%��*	�MJ ����� ?S �*(� �*WGRB�� � 8,���J %�#�13 
��+)�+ ��*(�P��8�U >�� X���) X/!�/ Y�/�U ��Z( �#��*�*/ 

���/ ������� 8,�� �S .������� X���) ���S ���(#Z$P2��R#/ 
2*+3 8OF %����� I�J ��/ I�#� ).(������ ����] C)

 �*	�MJBPI���G*S H��L#1#*	) ��9) Y/)#$ C) ��� I��J
 ̂ �A/ C) ?F %�#S 8OF X/!/ � ��U X��	D_�'/ ��� )8QS 

���+) ���*(� ��)�.(��8��U:���)!��J ���S `���O	�) �� a���/
 �*	�MJ �����B�/ 7�Z	) �*(� �� ?(b�+ ��8�U ?�F 8���)

=> %F C��*��+ ?��S `#��S�/ �3 ��)#��/ �b#���+#	�MJ � I8��O
 ��/ ������ X��) ���$ ?�S �/#,*+��F 8� �S)>.(D)��**c	

 �*	�MJ ����� �� ��*�(LBP� ��W*O] N��6�() ��$ ?S
� �#R� "8$��d�e*E5	 �#B 8�,(�GJ f�!�(3 �� ��8,,F
 � "#(L C�+��*	�MJ ���B�/ 7�Z	) 8���) .D)��**c	 X��)

 )� ?�S `#S�/ � %�#O( ����5	 D�#9 ?S �+) X�G/ g,�F
 ����� � ��S!*/ YS�@�/ ��S!*/ �,G�) �*Wh� P�X�F)� �J

S I��G*S X�) ��/�� I)�S ?F ���J��)� �?�/ ��F 8 �S ��� .
Y*1� X*GJ ?SP��	#/ C) �B�S I�JHBV �(#Z$ )� �)��) ?F

�/ 8,��G(PX��F)� ��S -���,F � I�*&'�*� YS�i j��)� I��J
�G( 8, �S .K*	#(L ?W1�A/ I��JHBV �,/ �� 0���6/ k]�

 �+��S I)��S �*(��7#�� ��)#�/ Y��$ P%d��� ��*GJ) C) I)
��+) �)��#B�S)<.(������ "#�(L Y�F �1)#�	 X*�*W	 ��S

 �*	�MJB�� ?F�+)�+ %8  )8R �)��G*S C) �*(� P�#,F�	 �
C) � %8  ?�B�,  �3 K*	#(LA�	 H"�( �+) %8  I�)��

��C �K*	#(L l)�*B) !*( ���JK*	#(L ��Qm I)�S C, B, A �
F��+) %8�  0��W	 .K�*	#(L ��*	�MJ ������ I��JB

l)�*B) � 8(�)� n�B ���*�)�cR ��8,F)�� *�F �*GJ) *,���
K*	#(L 3 ?�*��*(L#	�� �� �J �?����� �)��i o�ES ��#�/ ��J
�+))�.(2*+3 I�G( �,*1�S �+�,  X/!�/ ��(#Z$ ?p*�( �

�SHBV K�*	#(L �� ��+) D���Z�/ �3 0���6/ I��J):.(
#(LK*	 I�JHBV ��'( �3 -�@�() ?@��] %8,J� ��8,F)�� P�J

 �R�Q/ �)��) �� � ���*�)�cRP��'( ����*�)�cR Y�E/ %8,J�
 �/ !*( ��(3 D�R�Q/ 8 �S)�.(��/ ��)!�� ����] C) �#� 

 K*	#(L q#( �� �J8/�*� �,*1�S �3 �JfQ/ �+) �/ �C) �)#�	
 ��)#/ Y*Oi X�)P-�r/ ?S�� ?�S �+�� 8,(�/ ���J �*�+ � ���/

 �8�  X/!/ s�] ?S I��G*S ��� )%���F )�.(?�W1�A/ C) I)
 K*	#(L ?S ?F I�)��) �+) %�#G( ��)!� X�)LC������ 

�*	�MJB8,���J %�#13 P�b#��+#	�MJ I)��S �#'�F �3 �� 
�/ �AB�� �/#,*+��F 8,� �S)=.(���GJ C) I��&�� ?�W1�A/

 �*	�MJ ����� -�@�() P%�#G( ��)!� �#'FB	#(L ��S K�*
Al�/�G	 ��,R ��G	 k��] C) �/8 �S "���@/ ?S g�)�� �

��/�� ?S �8  )���)�)�.(?�W1�A/ C) I)3�S#�,R I��@���
 �+) %�)� ��'(PK*	#(L ?S ���#13 A��*	�MJ ������ B

�/ -����!S �)��) C) ��'*S ��*�S �)#R �)��) �� 8� �S).(
�� �+) %�)� ��'( �S#,R %�F �� �@*@E	 �J:��_��O/ ��

?S �/#,*+��F �b#�+#	�MJ PK�*	#(L ��S �(#Z$ C������ 
�*	�MJB�+) %����) 7�Z	) )�.(8�(8@�W/ X*�@@E/ �B�S

 K*	#(LDK�*	#(L C) ��QS A��/b ��S ���/�� ?�S �X����
 �/ N)#R 8J�)>.(?W1�A/ �/ ��'( ��G13 C) I)�?�F 8�J�

 K*	#(LA�*	�MJ ����� BK*	#(L P����/) �� I��JD�
AK*	#(L P����) �� I�JC�BK*	#(L � �*+3 �� I�JAP
D�E%��i �� 3��/ t��  �@��� 8,� �S)<.(?�W1�A/ �� ��

 �)�Q	 �� ?���� D�#9P	#(L u@� *KD��	�MJ ���*�B

��+) %8  ���)�P�.(
K*	#(L �*GJ) ?S ?R#	 �S �*	�MJ ����� 0��6/ I�J

BS ��/�� PI��G*S �*+ �� X/!�/ ?S �(#Z$ g�)�� PI��G*
 � I8����OF C��*����+ I)�����S ��#����S �����AB�� P�8���� 

 fJ � �/#,*+��F�b#�+#	�MJ �� P�3 -��@�() %#�E( �� X*�,m
 K*	#(L ?W1�A/ X�) 0���6/ I�JHBV ������� ����+) �� 

+��S ��#/����� �)�i .


 ����
� ��
) ����Z*9#	 ?W1�A/ X���*�E	P-�+ �� >��Y�v C) 
WGR*)�S ���+) �I+��S � *?� #B D�#�9 ?S q# )I)C)
�� ? #B ���	��C)�+)�+ ���+) (P���� �Z( � N�6�()
 �3 C) Q	 ?(#G( �J*��)#�/ � 8�  ?HBsAg ��Or/ 46'�/
����8.� ��)#/ X���� �w( �� �S*	#(L q# �* KD������
	�MJ*�BW1�A/ �� P?I�J �#'�v � �)�Q	 �� ?���� D�#9 
v�	*S C) P?*X?(#G( �JIHBsAg �Or/ P�:?(#G( ��� ?S 

I��G �+ S ��#/ � N�6�() �+���i�8,���� �)� .?�(#G( ��J
�/C3 "�p() ��/C �	�g�J��º C��;�)8Q&( I �(8�8.C)
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��� %�P%��G  P��QS�=

��

XG	
:�"	 �<U�D ��& �� �.�a<L� ����D/�`= 
5�:PCR )
(

HBV 
Genotypes

Primer 
sites Primer sequences 

sens (nt 
2331–2360) 

5-CGG AAA CTA CTG 
TTG TTA GAC GAC 

GGG AC-3 Genotype 
A Anti-sens 

(nt 2701–
2665) 

5-AAT TCC TTT GTC 
TAA GGG CAA ATA TTT 

AGT GTG GG-3 
sens (nt 

1470–1491) 
5-CCG CTT GGG GCT 

CTA CCG CCC G-3 Genotype 
B Anti-sens 

(nt 1660–
1633) 

5-CTC TTA TGC AAG 
ACC TTG GGC AGG TTC 

C-3 
sens (nt 

2706–2741) 
5-CCT GAA CAT GCA 

GTT AAT CAT TAC TTC 
AAA ACT AGG-3 Genotype 

C Anti-sens 
(nt 192–

165) 

5-AGC AGG GGT CCT 
AGG AAT CCT GAT GTT 

G-3 
sens (nt 

2843–2870) 
5-ACA GCA TGG GGC 

AGA ATC TTT CCA CCA 
G-3 Genotype 

D Anti-sens 
(nt 2990-

2966) 
5-CCT ACC TTG TTG 

GCG TCT GGC CAG G-3 

sens (nt 
2093–2122) 

5_-CTA ATG ACT CTA 
GCT ACC TGG GTG GGT 

GTA-3 Genotype 
E Anti-sens 

(nt 2880–
2853) 

5-CCA TTC GAG AGG 
GAC CGT CCA AGA 

AAG C-3 
sens (nt 

2843–2871) 
5-ACA GCA TGG GAG 

CAC CTC TCT CAA CGA 
CA-3 Genotype 

F Anti-sens 
(nt 109–83) 

5-AGA GGC AAT AGT 
CGG AGC AGG GTT 

CTG-3 

�v*??(#G( �J��� ?�S Y�,� ��"������v ��)8(���+)PDNA 
��� x)�6�+)�8.DNA ?(#G( C) %8  x)�6�+) ��S %)��GJ �J

?(#G( �Or/ -��,F I�J)%8�'�()� ��+�,  ����� g6S C)
 8���� ?*Q	 �)�Q	 �� !� "#�$ %�&'()� � )8QS (-���,F �

�Z,/)Y���+) � %8  �*A@	 ��S�� �A@/ N3 (S �S ?I�*���F 
��C�y3 �9�5�B) I�JPPCR 8(8  )Y�� (."��p()PCR 

S?^�  ?S �5�6/ �#]��C/�8 �Sz��Q( fpU ��?�1#1 �� 
PCR �)8@/ ?S ��/*1��{*��+) �� .�)8�@/�/*1��{*C) ���
?(#G()DNA%8  x)�6�+) (��S<�/*1��{*���Master Mix 

)/� �Y�/ |*1��{*�J C) �� C) ")8v3y��J��C� ��w�y ��S 
�� �*P-#/#{�/�8U)� Taq �� ��/�PC)� ���/*�{�-#/��

 �J C) 	#}�v#( C) ")8v*P�J8�/*{�1��*���x� �/�  ?�v�Y
mM KCl��P>/�pH= PmM Tris-HCI ��mM �/

MgCl2(D8/ ?S�i�*�� ?�@=<�(��+ ?�R�� �� �)��� ?�S

 �)8W	<�+*?/�(�S �S Y{=<�(�+ ?R�� �D8/ ?S �)���|
i�*P?@���(�+ ?R�� �D8/ ?S �)���i� |*P?�@��?�R�� 

�(�+�D8/ ?S �)���i� |*�Q( � ?@�l�� �|�S ��S��?�R�� 
�(�+�D8/ ?S �)���i�*?@PCR ��� �8.-#5E/PCR �� 
C���3�/�%8 C�#����{1) .8WS ?p*�( ���F C�#�����1) C)

 -#5E/PCR ~(� � -L I�� �� 8��/��S "#�8*	) �S I!*/3
�� �#��( D�����p/ UV �� ?��(#G( ���J ��#��/ �� � %8��()#B 

?(#G( "�&,J %8  �� ?/�,'+�� �*�I8���� �O� .

�� ����� 
) ���C) ?W1�A/ X�: "�+ ?(#G( HBsAg �Or/ P8,�3��

 x)�6���+)DNA������ D�#��9 .���?��(#G( P�)8��@/ 
DNA �� C�#�����{1) �� %8�  x)�6�+) I� -L PCR  ��S 

��C���y3S#������S *?��/)�) � �#��S ���Or/ XPCR)���S IW	*��* X
	#(L*�� KI�3���� D�#9 �J .�(*x)�6��+) ?�pDNA 
��=�� C�#������{1) ���S ?��(#G( I� -L PCR ���S ��C���y3 

S#����S*Z,/ X�/ ��'( � �#S ��)8@/ ?v �)�DNA x)�6�+) 
)�S %8 I?/)�) PCR ��S ��J��C�y3 ���v ��G( �8� �S .)��X
?(#G( �S �J I��J��C�y3 9�5��B)�	#(L �*K!�*( ��/C3 �g

�( ?v 8(8 *Z,/ ?p��#S .C)� ?(#G( P�)8W	 =>��S ?(#G( 
��C�y3 9�5�B) �	#(L *KDJ �S � %�#S �Or/ *�C) ")8�v
��C�y3�JI9�5�B) �	#(L *K8(8'�( �Or/ �&�� I�J .�<
i�S ?(#G(�( %8(�/ *J �S !*�C) ")8v I�J��C�y3 9�5��B) �

	#(L*K�JI+��S ��#/ ���&( �Or/ �8(8 .C)�?�(#G( P
=>?���(#G( )�/�=%P</�:%;�= %=�%CI (	#(L���* KD

6'	*8(8  %�)� 4)Y� (.

XG	
:_!aP� /�!U��<G��PCR JC'6!*K �D/�`= �� D8��C9� 
5'6�7�B.����	 �*!�*
)�)2�T�C*!�* � �C@;� ��35C#V� 

J'6!*K ����D5'6�7� 8��9�B.

C)=>+��S ��#/ ?(#G( �P<=)�/��(%� ��/ ��#/ @S *?
�CS�(�#�8.v C)�G( Y�?(# J�Or/ I���P�=�Z( )</:>(%��

MW= DNA Marker, PC= Positive Control, NC= Negative Control

M PC N 1 2 3 4 5 6
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K*	#(L �*	�MJ ����� I�JB������ �� I�)�/ N�J#1)8O$�)���GJ �

��

@S � ��+�� *?���Q  ��/ ��8�(C 8�(��F .Y�v C)=>���� 
?W1�A/ ��#/P���Z( )=/�>(%�/�@S � YJ*��p/ ?8�(�#S .C)

=> ��#/ K*	#(LD�Or/ P>>�Z( )</>�(%,�+ %���� ���
><;��P-�����+ ������Z( ):/��(%<<;>�P-�����+ �:
�Z()=/��(%�<;<�� -�+ =�Z( )�/=(%(*%���� �� !:�;
��)� �)�i -�+ 8,� )-�8R(.

_�":
:/!69*����U j�6!*K 'JD�96�7� 8��'5BA1( �� 
X��6 � 5*!FB XP� ) p;: 

p;: XP�
 � 5*!GB
X��6 ��� I/X& j�: 

�Q  :)/<�(�)=/��(><):/>:(
��+�� >>)=/��(�:)/<<(�=)</:>(
YJ��/ <):/��(>�)</<�(��)=/�>(
��p/ �)>/�>(�)�/<:(�)/:(

-�8R ���PC#	 �()�)�� t�	#(L *KD��	�MJ ��� �* �
B2��U �S HBsAg ��Or/ PAnti-HBc �HBsAg ��Or/ 

�+) %8  %�)� ��'( ��#S.

_�":�:J'6!*K �*����U j9/!6D5'6�7� 8��9� BA1( �� 
HBsAg5#V� )Anti-HBc �HBsAg I�!� 5#V� 

p;: 
����&���HBV 

I/ ��� 
X& 

Anti-HBc+ �
HBsAg+ 

��):/:>(>:)<:/�>(:<)�/:�(

HBsAg+ :)</>:(>)�</�:(�=)�/>(
YF tGR <<)��(<=)��(=>)��(

��� 
	�MJ*�B�S |*��GI(��QR ��'�() �S ���8�U � ��+) 

�%WGR*(� �*( �*) ?S !�� X�8,��J %�#13 ��� .�8U %�C
/���8U �# >��/*��*�#P��Z( ) Y�/�U ��� X���� ���

 8, �S ��QR .�#,v��	�	#(L �*KA-H ���	�MJ ��� �* �B

�+�, ����+) %8�  .	#(L �*K��JI���	�MJ ��� �*�BP

�8,v)����)�cR n�B *�����(� 0��6/ k]�,/*��U � ��
���U�( |*�S �)!S) ?v 8(�)� ?*� C�) �S ���)��S I�+��S �

�J#&1)I) -�@�() �� X���� �S ��� ��JI1#�{1#/ ���+) .
��J��v��v � ���B�+ ?W1�A/I�S 0���6/ *	#(L X�*K��JI

0��6/HBV �J ��#/ �� �	#(L C) |*K+��S P�J�D8�  
S*��GI)�S ��)#�$ P%8  ��p*���GI��+�� P� ���/�� ?�S

 X�v)� ?S �+�� ��+3 )� / �	��G(�S -���,v �� � 8*���GI�
�3 ��/�� /�/ |Gv 8()#	.��I8 �S ):.(

���<?(#G( C)�:?�p*�( P?�W1�A/ ��#/ ��� DNA ��S 
��C�y3 S#����S *1� �#S �Or/ X�J �S *�C) ")8v��C�y3�JI
	#(L*K�JI�����HBV 8'( �Or/ .)��/ X���S ?1 ?�R#	

 W1�A/ ?S?I�J O] ?���� D�#9 *W�S?/ �w(�8�+� .�#�m
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�=?���(#G( P����&GJ	#(L ���* KD�����	�MJ ������* �B

8(�#S)�.(?W1�A/ �� Y����S �,*/) ���() �� ?�v *�#��+�� #�
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 �S�?��� �JIl_/�v �/ ?W1�A/ fJ()#B���)� .?W1�A/ -#O(��+ 
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c	**!(3 D)��f�JI8Ov I%�#S fv PS 2�R#/ *���GI8�  �8
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�/ �/ I8OF 0*ZB I��G*S o$�S lb#GW/ ?F 8 �S �# ):.(
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HBV genotypes in Golestan province of Iran 
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Abstract 
Background and Objectives 
To date, almost eight HBV genotypes have been identified. HBV genotypes has special 
geographic distribution. They play an important role in trend and treatment of disease, 
progression into chronic phase, cirrhosis, and hepatocellular carcinoma. Clarification of viral 
genotypes may be useful in better understanding and predicting of the transmission pathways 
and disease prognosis.  In the present study, we evaluated the genotypic disparity of HBV in 
Golestan province of Iran using PCR method. 
 
Materials and Methods 
Serum samples from 126 HBsAg positive individuals were collected and stored in -20oC until 
the day of analysis. DNA extraction was carried out using standard phenol-chloroform method. 
For genotypic determination, we used HBV genotype specific primers. Electrophoresis of PCR 
products using ethidum-bromide stain, use of UV, and recording of the results were the next 
steps.  
 
Results 
One hundred twenty six HBsAg positive serum samples were assessed. Suitable DNA samples 
were restricted to 117 out of 126; 93 (79.5%) out of 117 samples were detected as D genotype.  
 
Conclusions 
The most frequent type of HBV in our study was D type that usually causes a mild liver 
disease. So, proper vaccination, educational programs, and treatment with lamivudine are 
efficient strategies in controlling HBV infection in our area. 
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