
Arc
hive

 of
 S

ID

��� 

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

��� ����	 
� ���� ��� ������ ����� 
�B�� �� �� ��!�"��� 
� 
HBsAg �!#� 

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

�����
$ � � �%&�' 

,(�-./0-1 �� 2+3�4�5 %!G��A�$� �(6�1 �� �7 �-0C,(�-� 8�� $� &HBeAg 9)! $:;� .=#! %! >,�
�'��?�&2+3 @-(	 =(('� �$� 8�� �7 �-0C���-A 8!,�! ��B/C�!� -�D��� �HBV �-� .
� ��� (�
 ��

�� E#'?�� �'��?��&�-A �1-�1
FF $G1 %! �0 �-A �,HHI!,�!HBsAg �!$JK �J'��?� ��-J� &,J1�-� 9BL�
,H�M$N .�1-�1 =#! 8�� $� 2#��%D �� 8��HBeAg �HBeAb O�� �� !P#Q! *�R1! ,J	 .HBV-DNA *$J) %!

��S� �� T�B� ��N,HH0!,�!(9B,	 U!$V�)! .��%D#2PCR 8�� $�DNA &�,	 U!$V�)! 9M$#WJ� X�-JY .
9(0 %! ZS)INNO-LipA HBV Pre Core !$�8V��(2+3 [��86�1(�core �#��S� \�$(9B���"�J)!

,	.8�0 �-�%D %! ]#��1 ^(/_� 9+3 *$1 � �� �!PM!�5SPSS ,	 ���"�)! .
�)*�� ��
%!
FF &�'��?� ��-� �1-�1�FF �1-�1 HBsAg O�� �� �0 9BL� !PJ#Q! $JG1 %!HBeAg �anti-HBc 9JBL�

&,1�-� ,1,	 `�V�1!.� *-17 �-a6#*��� �� \�$�FF ��-�)�FFb(�1-�1 �J�8HBeAg �anti-HBc 9JBL�
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�$8GB�� (1H1	�I# JK�� �� �1 �B�� J�L �� �1 ���M$ �

����)�.(�3� ,�Q�.�,D R�( R1H1,�D �� ���� ��M �S� ��
 �&�� �K��+ �H+!� ��D ����S+ '� ��$ T����.� '� =$�

��(!8��9#�)�.(	�I#��1 �B���U!E8��7+ '� ���	�0VU��"( T
���&�8;D!��( ��7��& ,��D ����;M ��!�$�)C.((�$�� ��1,����W
�#��"L5��2D�� FT ���L $ ��� �� �& ��X� '� �1Y�HBV F

G���!(�D Z[. �D!��1�( T!89&�D .2�( 0���(� $ >��+ E8
D�+!�& ��D189��-# \�.��( Y� .[�-H� F���7+ F����1$ T

��]. ���-D�+5����5&1( Q�D Y�!89&�D)B.(
$���	�I# =$���1�B)HBV(F^���DNA $� =$����$ 
,���&� �5����5���"_���.� .���U!�6 '� ���#5�� ����M�(

$�	�I# =$�1�B�6 FC(!�8�& ,����. `+�D ,L 8&�D
HBcAg $HBeAg (!���& .���D!a���6 �� b����HBV 
�.�9&!�E8& �1c�( ��1-D ,L 8��89�-# 8�d	 ,�H7M �) '��J

G,��DA	�eHL�� ����1 8�f��)stop mutation (G�� ����1,
E�� ��4$ �6�=$��.� ���1D '$�D a8+ ,D �:9( �H_� ,L

HBeAg D ��1��( ������7!�����g .� Y������ '��h��;M ���i ���#
(!h;M ,D ���	 �#5	�eHL�� �� <+�j( �1 8�@�� )A,�D
T(	�eHL�� $18�@�B )G,DA(���L E��&� )�.(�2	10���

E��� ��"� 8�� D ,L1Tk1	��6 $�h�;M $ =$� ��#5G�� �1,
E�� F��4 ���� ��M$ ,[D�� .l#9m1� T�h;M T( �#!89���	

no	 �2	1H(��+ �!l�# ���cM ���m �1 ����K ��%�� $ T�. F�
iD18��)�.(�p	�.) $ �18dL q�-� �5F�U!r���+ '�

� �.���97!0$�S	 �D sQ�7�G� ,L �.� �#5��61U!$�=$�
�1E��D \d	�( 3$��0$�S	 TJ(�& �# k�1	��6 ���;t $ ��#

h;M �#5$�.$�!(!&�D98.*��U*�( ,����!h�;M ��#5
G��1,E�� F��4 *$�1��. �� ��D T��f�D ��1,�D V��d( ����7
	�I#1�.�9& T(3( �!���g�8.� �8�D��	�I# '� a�� T�1,�D �

	) a��� ����9+1I�1G����� ,�D �$8�2( s�	8�7+ $ ������ $ R!
8(�,���� �5( ,���9&!���3g E'$�(� �(� 8& !��# �.��. '�

9d( ��;M!�3��� �D�'�	 $ u���L�� h�����cM v�1�!����T
���	�( ���� ��M$ �# .� �� ���w( ���9+ ,D�*�� �1( ��1� ��3 �� T

��. ,H?�� �� h;M ��#5��f�A��@� �$8�G B����D xE
*�G ��!,��&�g ���. E� y��t ,�LF���( T�1,�D ��3��x

�3���h��.� ,���)@.( ,-���� ��!,�]*�[( �5�� ,�L�B

�(')�$� �D E�i"5$ J�K�� ��g8�99L�8#� ��	�I# =$� �1 �B

( F���g a�:��1.�	�( ��31���#5G��1,E�� ��4 D1T����	
��� ��g ���3g 8?���8)f.(

����jGanti-HBe ����M$ a8��+ $HBeAg ������� ��F
��"� _ '�� E89#�1wU	 �1�5$�( =$�!*��G �� F8&�D!,�L

H+ ����( !j]D ��!���jG l�_�anti-HBe F$��'� =$�
'�.89��7# z�2*5��]� 31�E��D !( $������� `�+�D 8����	

���g ,](�M ����� �i�� ,D 5��71D .!�( T�� J�1*� ,�D 8����	
�� �� ��1.�	�(E�� ,1G ��1	�I# ,�D V��d( ����71D �� ��4 B

8&�D .�����71D �� T���D�9DHBsAg �� ��1�.�	�( ��D ��dw(
E�� ,1G�� ��M$ F��4anti-HBe ����� h#��4 ,���"� ���

!7� =$��$ �1w{	 <K�	 8&�D)�.(
�) '� �M!�K� YV � ,L1�!]�|$ '�1( $ Y��� F� �1 ��3

��$���!h;M E�� ��4 ( ��1��,�D V��d( ��� ��g899L�8#�
	�I#��1 �B� ����� no��	 ,��D ,��M�	 ���D $ ���8��� ����M$ ���1�

h;M �#56�*$�. 5�#�4��( 5$� �D ��L�(�U!�.��D F!
��h;M T�D �� �#1l��V+ 8�K�� ,�4 ���� ��g8�99L�8#� T

( 89�-# 5��71D!'� 5�1g��HM $ ,�](�M �(V. �� 8���	
( 5��71D ��"���/8&�D �n.

'� y8# .��D F,]*�[( T��!h;M �#5E��� �6 ���LC

$�	�I# =$�1�B�D ��1� J�K�� ���� ��g8�99L�8#� T��T
$�� �� =$��� �n� $ ����h;M T$� �D �#5*�	18HBeAg 

��D .


 ����
� ��
���2	 T1}���][�( ,�]*�[( R!����( ,�](�M $ ���D

(,]*�[ ��,]M��( ��� ��g899L�8#� F������� 3�L��( ,D E899L
 �� ���.$ JK�� ,L ��"L �.���	�I# =$� �1�B8����D F

!( J1{"	 8����.&�) '�1,��7� ��#5*��.��!��g8�99L�8#�
	�I# ,D V�d( �1�B3�L�( ����. ,�D5F��� (��. ,���7�!

HBsAg �����~	 ����  ,��D ���dw(!8�8��& ����p��� E����.
)h��(') HBsAg L \.�	1���9��;D a��:�� ���7*) E8�&

��D(.,���7� 5$� ��D �) ��D E$V�+ Fh���(') ����( 5��#
h��(') 5�# HIV $HCV �10��+V � ,L ��D E8& a�:�� 3

��� ,D b�D�(�� ��$� T31� ��(') &�) ��1'� ��g8�99L�8#� �
��D ��M�( JdK)h��(') HIV L \.�	1�����1D �d74HIV 
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E�� �� b�Hp( h;M �1	�I# ��4B��g8994�8#� ��HBsAg �dw( �$� ����{7# $ !&��{D ,*� 

��� 

Ag/Ab $ ,-����h��(') HCV L \�.�	 �1�F�{1��.���I#
 ,�-���� u4���(�1D a��:�� E8�& ���D .($� ��D5���T��� 

F,����7�h����(') 5���# HBeAg $HBeAb ,��D ,��M�	 ���D
�14 J7]*����.�)^1�.�9g��� F�$���1D (�$� ,�D �3��Q� 

a�:��8&.

q��p�.�DNA :
����D5q��p���.�DNA $���	�I# =$���1�BFL '���1 �

.� q��p�.�1eHL�� 81��H� �D RQ�D)High pure nucleic 

acid kit (�D �D ���:	 �-m5���$8�& E��S��.� .'� u��
�*�� '�.5DNA $�.$�!D ,��7� '�1�) 5$� ��D F����7

 �D ,HG�( $� �� 5��#�g'�_) D�1	�1T��� ,�D ,�M�	 ��D E8�&
 ��14 J7]*����.�INNO-LipA HBV Pre Core Fh9�4�$

PCR 8& a�:��.
��HG�( ��,�$�PCR F'� E��S���.� ���D �g'���_) D1���$�!

�7-K!�6 '�CG�� $1,E�� ���4 H� �61'���7HBV wU	�1�
8& .��('!( ,L1*�	 ��~2( ��31�6 5$� �D E8& 8)'���g

� JD�K���~2( ����'� 5��D F��d� ��PCR h9�4�$ �;M
#1�d�8�.�31a$� �$� F��PCR )nested (8& a�:�� 31� .u�

wU	 '����1 F�DNA D���1	�1TG�� �� E8���& ������1 ,core F����D
�$�� �#5*�1	�eHL���i185?�~���!$� ��D E8& �D�n5
�"_5���� # �#1�d�8�8& 8.# '� 8�]D1�d�8��.�31F��DNA 
#1�d�E8"� 8'�$�58& ,�-& ���� .$) ����� uI�. ��8�T

*�U*) �D E8& ��8��"�1,��|� '�	�S-� T$�) ,�DBCIP/NBT 
D�9+ ,���� ���-D�.,��|� 8&.����94 !.��D '� u� 5��#

HI() F,g$%��L!�1U1T"S�.� �D �#�����i*� '� E������1-S	 

j�,3�:j�! �/6$� �� %�(1 ��-� �!-� �2H0!� *��Nested PCR 

�����!,��
�[�( �)µL�/��*N

���DTaq*���6�	���.�µL�/�*N

u{1(dNTP)mM��(µLB/�*N

b�Hp(!�$�1D �g'�_))8�-� ��(µL�/C*N

DNA Taq'��71H�U/µL�µLB/�*N

v7MµLC�*N

8���g $8D�	�	 T1�B�!.$��$ a��6 ,L ,��7� �)�D �#
 �$�PCR ��D E8& �1w{	 ,D '���$��U*� �� , �D�( 8��D $

�K 0��?5��D E8& �#�tFp"	 a�:�� �;M1h;M �
E�� ��4 L \.�	1�INNO-LiPA HBV Pre Core ���(

���g ���K E��S�.�)�$�8M�$�(.����� J1H2	 ��X9( ,D
5�4 ��(') '� a�� $ $� ��3����SPSS 8& E��S�.�.

j�,3
:j�! �/6$� �� �#��� �A$lNested PCR 

�/6$����)ºC(���%X�_(m-�
�A��1.���	����BminB

���{	
,HG�( 

)��	B(
B� ��D 

�A���1.���	���BsecC�
CA�81d-m�#�g'�_)��secC�
BA�#�g'�_) T���� ��8�(�@�secC�
�A!��;� T���� ��8�(�@�min��
�A���4 ��.BA

����� ��
$� �D 5���,���7�HBeAg F��dw( ��(')�hNested-

PCR '� E��S�.� �D 5�#�g'�_) D1�$�!��$�� $!)8��-� (,�D
8() J7+ .��~2(PCR $� �D ,HG�( $� �#5'��g) �6�

8�8�& '���$��U*� 8?�� .�����(58���D ,�LC������C�
'���D ���SM5,��D b���D�(5���#�g'�_) D1���$�!8���-� $

?�~���!G��1,Core �K5��D 8��F���D5��(') a��:���h
#1�d�8�.�318�8& ��p��� ��)JU&�.(

'� B��[( �����( ,����7� F,��]*�@�����()�/B�x(8��K��
G�� �� h;M ,��g�# �1 �6 ,C$�C����()�/�@x(����5

�6 �� h;MC�;9	 ,L 8���D�/�@%�)F��#����5h�;M
�� b�Hp( E�� ,1G�� �6 ��LC(�7	 $!��T�/�@%�����(

HBeAg $ �dw(HBe-Ab S9(!8���D.
����# �1�d�8�.�31L �D �� �1 �Line probe assay ��;M
.��D!G�� �� h;M1E�� ,D�M �D ,L ��L,�M!�'�DG,DA

G�� ��1,�f��)�$8L�f($ a��6�.$�!( �p"(!��&F
,L ��� ��"�@,��7� '���g899L�8#�F����5b��Hp( h;M

G�� ��1E�� ,��L�9]!$��G5$ Y��� $� ��# ��	 =$� �1 k
"G$!	 $1���	�( k8���D.� '��T@F,��7��� ,��7� \�
$�G5�� b�Hp( h;M G��1E�� ,��D ��L8�.
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9(��S� �� T�B�B

9��R6 ����)
�1!�!$M),Y��(n�3 

�)�(C�)f�(

2#�JJ�%D *�JJR1! %! ^JJY�6 INNO-LiPA �JJ0
�$� �(6�1 �� f-�$� \�$#� �-I 9J(��S� B��J�1 !�

�J(6�1 �� f-J/V� �-(J)��-� 8!�!� ��N,JHHI!,�!
,J1�-� 9J1��-� � ��6� h(� \�$#� �� $� 8��6 .

�-()��-� 8!�!��(6�1 ��$�-��$��-I)A�e5� G/
,1�-� .�-�)�^Y�6 �!-1 %! �� f-/V� �-()��-�

�� ���1 ,�� .�-�)
�#�J)�H	 9J+3 -Jo�! �!-1

�H) �1!�!$M�-A 8!,�! ��B/C�!� �� T�B� 
9(��S� \�$#�B

!9. E$�g����� ��8]	
)8?��(

��A�@)�/��(�
C�A��)�/��(��
B�AC�)�/��(�
��AB�)�(�
��A��)�/@(C

v7M)���(B�

��

��� 

j�,3�:$?A ^�!-g �1!�!$M j�,3�-A 8!,�! ��B/C�!� �

� 	PS1!,1� ����)
�1!�!$M),Y��(

��- ��A ����)
�1!�!$M),Y��(

��(�g! ����)
�1!�!$M),Y��(

��)��(C)�/@(�)�(

j-p_� %PCR ���"�J)! �� �)�$#� *-17
�� ���1 $I��J� %! ���"�J)! �� �I ,���FF 

9J)! �,J	 $J(Lq�.�-�J)��%� $o1�J�1
j-p_�PCR �J)�$#� *-J17 .�-�J)5

G�� �� b�Hp( h;M 1E�� ,���� F��L5
G�� �� �����1 �6 �������L�	�($�� ,C

�1$ ��D 3^�K��D ,��7�!� E8���( �1 3
G�� �� b�1 E��� ,���� F���L5h�;M
� ��L�	�($�� 1��D 3)J{&�(.��D =��.�

F,]*�[( ���( ��g8994�8#� ��%$ ���(
$ �$� ��D E899L�8#���%��D E899L�8#� 

5�3	 ,�D�. �� $ 8����D ���� }��%
89�&�8� ��� .��%���-D ,�D�.5$

f%#1,�D�. ��5���-D '�5$ �8�&
�[� J(�+ T���"1D��� 5�8#� ��dH $�� 

,�D��. $ !{�&3I��8�� ,�D��. ��1	�	 
������ Jc�& �X� '�F� �� �� ,�]*�[( T

��%F89(��L�/��%$ J~2(�/@%
9. !' �$8M }d �D �1��"���8�]	 T

� �� �8#� ���g �� ,]*�[( T9�. E$!
89���&�� )�$8��M B.(( ���X� '����1 ��3

��� ��HI��Fl�/�@%��FlHI�/@%>��
u8���D.

^ JJ	
:�!-JJ1
�-()��-� -�$� 8��

�� ,��.����� �!
�$� ��6 �H'# �-I
r� �A$� =(Hl�
T�e5
 A(-� P(1

�(6�1 �$� �-I �1 !�
2+3 �� �� ,	��.

j�,3��

�g

CB��

�/(��M ����)
�1!�!$M),Y��(
�)�/��(

^q	 �:%��ND %�-M�$�q�!
%!8��$N%�sD �1 !� �1�$(�

�'?K 8%�� 9"3�
5 Lq�
��- �-� .�-�) 8�� c�


�"H� j$�H0 

^� ;M �D E$V+ ,��7�
h�����;M ,�������g$�

)A�@�BG/T�@��A(
b�Hp( h;M �D E$V+

G�� �� b�Hp(1�($�� ,
#� '� E8& �� ,(�9".��
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Mixed mutation in precore region of Hepatitis B  
Virus in HBsAg positive blood donors  

 
Baktashi R.1, Sharifi Z.1, Samiee Sh.1

1Blood Transfusion Research Center, High Institute for Research and Education in Transfusion Medicine, Tehran,  
Iran 
 

Abstract 
Background and Objectives 
The mutations at nucleotide 1896 (G to A) in the precore region of C gene could affect the 
HBeAg production. The aim of this study was to determine the prevalence of precore stop 
codon mutation in HBV infected blood donors. 
 
Materials and Methods 
In this cross sectional study, 200 HBsAg-positive blood donor samples were included. HBV 
serum markers (HBeAg and anti-HBeAb) were determined by ELISA using commercial kits. 
Serum HBV DNA was extracted from HBV infected blood donors samples and the extracted 
DNA was amplified by PCR method. Then, the samples which were PCR positive were 
selected for line probe assay to identify HBV precore mutations.  
 
Results 
Out of 200 samples, 100 positive for HBsAg, HBeAg and anti-HBc by ELISA method were 
selected. HBV-DNA was detected in all 100 HBeAg-positive blood donor samples. The 
prevalence rate of precore mutations among HBeAg-positive blood donors was 17.5%. Also, 
42.5% of blood donors had no mutation in the precore region.  
 
Conclusions 
In Iranian blood donors, there is a spectrum of asymptomatic patients with a mixed population 
of wild-type virus and precore mutants before HBeAg seroconversion.  
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