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 �� ��	��� ����� ���� ������� ���HA-1 ���� �GVHD  �! 
"�#� ���$% �� &% �����' � �$() ��� 

�����	 ����� ����
����� � !" #$%! �" &'��	 #�&�(� %)* �'���� ���� #�%����� �+��,- ���� #.%��(/0 1/��2' #�#

%��"� 32����	�%�4�5 6�2�7 ���� #8���� #�'3 ��9: ���6:%���2' ���(;<'�9 �� " ���� #=%��>* '�?6 #
�&'30 � 	��' ���� #��'6

 

�����
*�� � +,)�� 
����6�"�2HA-1 @3)" ��A?� � ��2� � B � 6��� �� 6�C235 ��� A� ��?GVHD DE"' ��E	 F�>� ��G .'IE<

 %2'�'�7 %���6�' 1!<�>� B�' J�?HA-1 ��6�E"�2 B E� K�L4�' M��N ���HA-1 6��E� �GVHD �'��E� � �� 

@3)" �23 N ��AA� D7���� %2'��' D?�L	 �� ��'�� �� �?'35 6' 6�C235 ��� A� ��?HLA-A2�3� .

-���  ��. ��
�3� %) )�4 O32 6' ��	 &�P2' 1!<�>� .DNA 6' ��	 Q'�R�"' ..��A?� E ��2� � D;S HLA-A2+T�S ���:

����� .�23 N �'��� � %���4#"@3) D?�LE	 �� ��'�� �� �?'35 6' #%> �� �35 �/A� 6' '� 6�C235 ��� A� ��?

HLA �2�3� ���� D7���� .HA-1 U�� 1) "� 1� SSP-PCR �	 %��"�A	 .1�7�� �'VE7' &�E2 WE"34 �E? ./



SPSS �3�6: ���� ��? #��z testB� ��	 Y )�4 � 1�VP4 %A����2.

+���/ ��
$. �;26'��� � �'�0�7 1+��* GVHD ����;2 #�� 1+��* B�' �'�'�Grade (I-IV)�2�3� .Y<: %2'�'�7 ��E?

HA-1R �HA-1H �'��� � �� )�23 N ��AA� D7����(Z 4�4 1� �./��../�%2'�'�7 �� ���[	: \��;4 1� �3� 

Y<: B�' �23 N ����AA�'�?' �� �?).�/���8/�(�'�2 ��/2 .����6�"�2HA-1 �� D;S )./
�(%6'..D;S 

1� �	 %��"�A	 �23 N ��A?� � ��2� ��%�2: 1��/4 &�* �� �'��� � 6' ��3� 1+��* ��^� %2_GVHD � ��	 $

���� �� ��3�GVHD )(%�2�3� .%��CL�? ����: �3�6:X2O30� 1� �'� ��/2 GVHD ���6�" ���� �� �� 

��'�2 %4��;4 ���6�"�2 �.

0�$� +�$�� 
%)* '�7 `-� ����6�E"�2 ��/ � %2'�HA-1 ���E� �� GVHD+ B E� ��[E	: K�EL4�' ��2�E � 1)Ea�G b��E�2 #

����6�"�2HA-1 6��� �>5 �GVHD %�2 ��G �	�� .Y��* B�' \�Lc' �'��#%� ���A/ N %E�2: B�' �3	 �E� �_

%�2: ���" �_�23	 %"��� de��f34 %*�7 ����6�"�2 ��? .

1#2 ��$#2 3�:PCR #3 N ���� � #���V � 1 )* �2 %�2: �_@3)" �23 N #%*�7 %PC2 ����6�" ��? ���E A� ��E?

 6�C235 

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

����� ������  !:PhD ! "#�$� �%�& ���	�'(&)&��& )�* ��+' & )��,�( -�+.+/� 01��2'�� 3���4 !:��5677� 
���%8 �9�& :��9��1 !)&��& )�* ��+' & )��,�( -�+.+/� 01�� ! )�* ; �< � "#�$� 
=! 2%.9�.< �9�& :��9��1 !2<�� )&��& )�* ��+' & )��,�( -�+.+/� 01�� 
6! "#�$�> & � "#�$���%8 ?@A� 3�� !��.B &	2'C��9 �'1	 )�'(��%.< )&�A'(& 0D� � �.� � "#�$�> & E"#�$���%8 -�+.+/� 01�� 
�!PhDF ���G ! 2��. ��.B &	H�1 �F&� 2�I(& 	&,G ��JB &	 
7-�+.+/� 01�� ! )�* ; �< � "#�$���%8 �9�& :��9��1 !"#�$���%82'C��9 �'1	 )�'(��%.< )&�A'(& 0D� � �.� � "#�$�> & E
�2'C��9 �'1	 )�'(��%.< )&�A'(& 0D� � �.� � "#�$�> & E"#�$���%8 -�+.+/� 01�� ! 2��%K ;90� !
�3�� !"#�$�> & � "#�$���%8 ?@A�)�1	�1 !���	�'(&)&��& )�* ��+' & )��,�( -�+.+/� 01�� 
LM.(G ?@A'� !! 2�.$�< 2(��9 ���	�'(&)&��& )�* ��+' & )��,�( -�+.+/� 01�� 

N:��9��1 !"#�$�.< )&��& )�* ��+' & )��,�( -�+.+/� 01�� !
 ! "#�$�> & � "#�$���%8 ?@A� 3�� !	�'(& 2'C��9 �'1	 )�'(��%.< )&�A'(& 0D� � �.� � "#�$�> & E"#�$���%8 -�+.+/� 01�� 
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2' G �8�O9 P�K )#� 2K�� 2Q�  "��R,�( "�8GVHD 	�F �'1	 )�J��9 )�RS�)&��>%8 �

��

���	� 
(Graft Versus Host Disease) GVHD �	 �.%1�$ 	�K �

� �8&�!* T.!< )&�A'!(& 0D� ;. #�$G � �.� 2U4& VW��K

 �8�O!!9 �!!< �	&�!!<(Human Leukocyte Antigen) HLA 

2� X��/� � �9 .GVHD �	=�%5N%	�&���T.!< � �.

�!![\ �8�O!!9 �!!< ��!! �.R � ��!!�8	 "�!!8HLA "�� 

2� �8	)(.��U!( VU.(� V< VW��K T�& "�!8TV!1 )&0!.�

 2!' G )#2!K�� 2Q�!  "��R,�!( "�!8)minor = mHAgs 

Histocompatibility Antigens ( � ��!!�8	 T.!!< -��!!['�

 2� 2��(��9 &� �� �.R ����% E2!� ,�!_G 		�!R)�.(!$�*	 �

2' G T�& 2$�%'F& )#)�� & �	 � �.� 	� �	 �8E��( ,& L�7 

`(�� 2%$�R �9 a�b� .��!%.< 2�.$�!< ��8�B!� �< �c  T�&

 	�!* �	&�!< ,& �! �.� ��!��1 �����	 d �� �!.��� �!9 .�	

2!' G �< V���+� )#2U!4& 2Q�!  "��R,�!( "�!8mHAgs 

V'�8G � T�0� 	� ����� 2� �� )G 2��! &�� � ��!9�< �!8 �	

 2' G �,&� & V< � �.� 	� ;��/� )#2Q�!  "��R,�!( "�!8

 2%  2U4& �9�<)6E=.(2' G T�& )#)&�!�K V!< &�'<& �	 V1 �8

2' G )#�._ "�8MHC -e�@!/� f!g&� �	 E� �9 3Ih& 

)# 2U� "�8 2!� �� �.R � ���8	 T.< -��['� ;.��� ��!9�<

 2' G `(�� V1 )#2U!4& 2Q�!  "��R,�!( "�!8)HLA-I E

HLA-II (��U!!( ib!!( �	 VU.!!(� V!!< � ��!!9 V!!W�K �!!8

��U( "�8T2� 2��(��9 ���8	 � �9)�.()#��!��1�1 "�8

mHAgs 	�!\� �! �.� ��! �.R � ��!��1&�8& 	�� �	 �8 �	 

-��['� ����1 �1 2F&�  �	 ��& � �&	��'�8)7(.�!UK V!< 

	��, 	&�C�)��N)�� & �	 )G ,& j.< � ��� �	 	�K (E`+� 

�8�Ug�	 2' G V%8 �	 V<�B� "&�&	 V<�B� ")#"�! �.� "�!8

 �8�O9 �< �	&�< � �8&�* � ��'�8HLA 2!%.  �	 kle�!%'F& 

2' G T�& ,& )#2� V<�B� "&�&	 �8 ��9�<)�.(�	&�!< � �8&�!*

 �c  ,& ��R,�(� mHAgs �	&� �* �	 ;� V1 2��8��	 �!8 �

2!!' G T!!�& "&�!!< �!!$&� )#��!!�	 E��'�!!8 -�!!J�,��'8 �!!8

2� � �9 .�! �.� ����1&�8& V1 2���4 �	Em!$G ;!� "&�!< 

mHAg -�J�,�%8 �� -�J�,��'8 �� �.R � -�J�,��'8 

��!! &�* ��R,�!!(�  �!![\ E�!!(& ��!!�8	 �!!< V<�B!!��  �

2� 	�9).(

mHAgs2� n.�+� o�  �	 V<� �9:

5;.(I1 :' G!2)#8!R,�( "�!Q�  "��!"�� 2K�� 2

P�,����1Y)2' G �� )#"�8HY p�$� G �)G "�8 "�� �!8

 P�,����1X(2' G �)#"�8HA-1, 2, 3, 4, 5, 6, 7, 8 .

�5)��!!� :CD31 �!!� PECAM=Endothelial –Platelet 

Molecule Adhesion 2' G �)#)��! & 2'1I� "�8)HPA = 

Human Platelet Antigens)(=.(

mHAgs �J��>� �< 2'��< ��st �c  ,& � �&	 -��[� .�	

��&0R ,& 2*�< V!%8 V1 ��9 a�b� �8mHAgs ��!h V!< 

��U( "�� �< 2C.Oh ��U!( "�� �!< � 2 �!* "�!8 "�!8

.�j�! �&	 ��u!F "0��!%� -��!4 V!< ,�� �* ,�()�.(

)G ,& 2!*�< 2'��!< ��st �!.c  �!8HA-1 �HA-2 E`!+� 

��'�!!8 ",��!! �* n'�!!.( V!!< 	��!!/� .V!!1 2$�!!F �	

2' G )#"�8HY �HA-3 2� ,&�<& �\ V%8 �	 � �9)=.(n8

2!' G V!1 ��9 ��&0R T.�v )#"�!8HA- 3, 4, 5, 6, 7 V!< 

��U!!( VU.!!(� 2!!�& E��.U���!! & E,��!! �* "�!!8 � ��!!.U�

�(I<��O.� 2� ,&�<& �8 � �9)L.(

2%$�R "��>!9G V!b<&� V1 � 	�%  ��8�B� )&��>%8 �

T.<GVHD "��R,�( P�K �HA-1 2��s�� V<,& 2!>� �< ��

2' G )#"�8HA-2 EHA-4 EHA-5 	�&	 	�\� .T!�& V< &�$ 

2' G )#2�.$�< �.%8& "&�&	 V1 2K�� 2Q�  "��R,�( "�8

 E��'�!8Major mHAgs �! 	�%  3I!h& ).(2!' G T!�& )#

V< 	��/�HLA-A2 "&�&	 � �(& ��(& m$G )HA-A1H E

HA-A1R ( )G -e�@/� V1�.8 2��0J��\ "&�&	 �8 T��.'

 2� T. #�G �< )G ���� � ��9�< M!.��� V!< �87L%�=%�	

	&��&HLA-A2+2� �9�<)6E�.(

��&0R V< V\�� �< 2!' G �.wx!� �	 yg�!�'� "�8 )#"�!8

HA-1 o�g� �< GVHD 2!' G T!�& 2(��< P�K �)#�	 �!8

 ��U!( )�R� �.R � )�R��8	 T.< �	 ,��! �* "	�!.�< "�!8

 ��B10.  �\� P�K �� n��9 )G �< EV�.�, T�& �	 -�KIh& 	

2' G �	 T�& 2$�>$�� 2(��< V< )&�	&�!< � �8&�!* T.!< )#

 �� �.R � ���8	HSCT !< Vb<&� �	 �o�!g� P�!K �!� o�!g� 

GVHD n�,&	�z< .m!��K �	 T!�& T.!< Vb<&� V1 2���4 �	

 		�R ,�/�E2' G �	 T�& T..C� {��h ,& )&�'< ���9 mOg )#

 T.< � �.� ,& �[\ ��! �.R � ��!�8	 "�!8 {!��h ,& V!1 "&

HLA-typing ��9 V'*��9 � �.� M(��� ;!� )&�!�K V< E� &

 j.� m��K fg�� V< )���	 V< ���8	 2sRGGVHD �*&	�� .

24�@!'*& ,��!< V!< V!\�� �!< T.!�v n8HA-1 "�� �!< 
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��	�7E���%9 E��s<��

��

��U( ��!s< )�>�& E"	�.�< "�8 0!.  2�&���! �%�& �	 "�&	�!<

 �& T�& V1 	�&	 	�\� 2!(��< V!< ,�.  �,& |!� �'B!.< "�!8

 T.!!!!!.C�HA-1 �!!!!!.$�C� 2!!!!!(��< �CTL )�!!!!!* 

2b./�)��U( "�8T;.�1���'��( (T!�& �!W 24�@'*&

2' G 	�&	 )#)N(.


 ��� �
���
2!U.U/� o�!  ,& ��!9 P�Q & VC$�b� 	�!< .	��!� V!C��\

 �! �.� �!/� 2 �!* -eI'!*& V!< I'!O� )&��!%.< VC$�b�

��U( �< "�8 ,�� �* "	�. 2b./� )�* E-�+.+/� 01�� �	 

	�< 2'C��9 2UK �'1	 )�'(��%.< "#�$�> & � "#�$���%8� 

��U( � �.� V1�!< �	&�< �� �8&�* ,& &� ,�� �* "	�.�< "�8

 �8�O9HLA � �	�!1 �!����	 HLA-A2+ ,& 	&�!�& )	�!<

 ��9 }�/$ VC$�b� V< 	��� V.$�& "�8��.C�	�< .

V!!< V!!C\&�� �!!< "#�$���!!%8 -�!!+.+/� 0!!1�� 2 �!!J��< E

2'C��!9 2!UK �'1	 )�'(��%.< "#�$�> &EV! �%  DNA ��

�!!��1&�8& � )�R�!! �.R ,& �!![\R)��!! �.� HLA-A2+E

�!! ��	�R X�!!A' & .-�!!9 E)&��!!%.< -�@!!AB�GVHD E

T( E|�\ �V�.�, "��%.< o�  ��	�R �Ow "& .V!< V!\�� �<

 ��u!!!!F V!!!!b<&�HA-1 	&�!!!!�& �	 HLA-A*0201+�

��	��/� m$G T..C� �	 VC$�b� T�& "�8HLA-A*0201 V!< 

���� V< V\�� �< � 2$�>$�� ���L�%)�'(���.[( �	 )GE

,& �	�['(& -��4 �	 �9 ��+�DNA ��8�B!� P�K � 	&��& 

P,e ��'�1 "�8� �<E	�!9 ~�F VC$�b� ,& V �%  .�!.1 ,&
SSP Minor Histocompatibility Antigen Primer Sets 

)��@/�One Lambda, Inc(E2(��< "&�< HA-1 �	�['!(& 

V! �%  �!8 "&�!< ��!9 V�&�& m%C$&��'(	 {Oh � �9DNA 

� �.� �� �.R � ���8	E�T.!.C� "&�!< V �R&�\ j�1&� V$�$ 

�c  	��� m$G �	 �.�� #)HA-1H �HA-1R ( �!9 �	�['(& .

m��!9 V$�$ �8D-Mix)��!U/�D-Mix "��!F MgCl2-d-

NTp(�G�R,�_ 2U*&	 )"�R,�_G )# �!.�>� MO!( V!1 β2

2� T.$�<�UR 	�9(E�R,�_G"�8 ��<�� m!$G V!< )H�!� R(�

n�0 GTaq 2U� ,&�� V �%  �DNA 2��!9�<."&�!< |z!( 

2!��&�F "�!�O ��, V!�� �< {!Oh EV!$�$ �!8 "�'/� T..C�E

j�1&�PCR P�Q & �9 .P� # ���+�))# V!< ��<��HA-1 (

 ,& �	�['(& �<,�_G�R"�8,��m$G V< ��<�� V1 "�!8HA-1R 

�HA-1H 	�!!<���� ,& �	�['!!(& �!!<SSP-PCR P�!!Q & 

�!!!!�	�R .2$&�!!!!��R,�!!!!_G HA-1H)"�!!!!s' & �	'�:

345ACACT349 "�!!!!!s' & �	 �'=:500CTGCA504 ( �

2$&���R,�_G HA-1R)"�s' & �	'�:345ACACT349 �	 �

"�s' &'=:500TTGCG504 ( 	��� VCbg �2(��<bp LN

�(& .

V �%  �8 ,& DNA �� �.R � ���8	 E�&�!+� �!'.$��>.� 

j�!!1&� V!!$�$ V!!<)Mix ( 2���!!OK V!!< �!!9 V��!!W& V!!h�<��

 m��!9 j�1&� V$�$ �8 -���'/� :��!'.$��>.� D-Mix E�

�!!'.$��>.��R,�!!_G)�!!c  	��!!� m!!$G o�!!  V!!< V'�!!<(E/N

� n�0 G �'.$��>.�V �%  �'.$��>.� DNA 	�< .

m$G V1 �\ )G ,& "�8R�Hn!8 � �� �.R V �%  �	 n8 

2� 2(��< ���8	 V �%  �8 "&�< &�$ E� �9DNA � ��! �.R 

���8	E�m!$G 2!(��< "&�!< 2>� V$�$ R�"�!J�	 "&�!< 

m$G 2(��<H�9 V'9&�R .j�!1&� P�!Q & "&�!<PCR E,&

�U>��(����~�����& ,& �	�['(& �< )OLI-1(Micro SSPTM PCR 

program �!9 �	�['(& ��, V�� �< �:V!*�v ;!�)"�!�	 �	

°CL7 -�� V< =N�	 � V. �w °C7= -�� V< 7NV. �w (V!  E

V*�v)"�!�	 �	°CL7 -�!� V!< N�	 � V!. �w °C7= V!< 

-��7NV. �w (V*�v ��.< E)"��	 �	°CL7 -�!� V< N

�	 � V. �w°C�L -�� V<�N�	 � V. �w °C�� -�!� V<=N

V. �w (�	 V�� �< )���� �°C6.

f%\ -�KIh& V ��&� 	�&� V���B(�� {��h ,& ��9 "��G

�	�R!�. ,& !!!P��&0!�& �/SPSS )�!�,G �"��!�G "�!8 

"�1 �	EZ-test )��,G �T�2�'�� m!.U/� � V!�0Q� �!s\ 

�	&	 �	�['(& �89�."���G �c  ,&N�/Np< 2!+U� ��%!9,�& 

�9 .���� G 2 #m$"�8HA-1 V!$	�C� � )� �g ,& �	�['(& �< 

Hardy-Weinberg� �9 VO(�/� )(.

�� ����� 
2�( �	��/� �	 )&��%.< �N56��( )T.J �!.� �</7±

�/�7(m��!!!!!97),)/�L(%�=L	�!!!!!� )L/�N(%�

m��!!9 )�R�!!��1&�8&�=),)7/=6(%�=	�!!� )6/�7(%

� 	�< .)&��%.< V!C$�b� 	��!� I'!O� 2 �!* -eI'!*& V!< 

�	 � �	�< �U'A�=N�! �.� )�R�! �.R ,& �[  EGVHD �!< 

�!U'A� -�\�	)I-IV ( 	&	 "�� .,& "�.JB!.� ��!c�� V!<

GVHD E-��!1���'� )&��%.< V%8 �	)ml/kg �/57/N(�

T���z(�U>.()ml/kg �5=(['(&!9 �	�!�.
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2' G �8�O9 P�K )#� 2K�� 2Q�  "��R,�( "�8GVHD 	�F �'1	 )�J��9 )�RS�)&��>%8 �

��

@��S
:%h 43A7 �37�HA-11!<�>� ��3� D !�S Y� �� 

��2� � ��A?� Y�
7i 43AHA-1 

�'�!4 �a�� �'�!4 �a�� �'�!4 �a�� 

RR 6 �/��6�/�����/��

RH =� �/��=N�/�67�6/�7

HH L6/7�N�N/�

m1 ��NN ��NN N NN 

@��S$:%h 43A7 �37�HA-1 O30� ZCG �� GVHD 

��2� �GVHD+��2� �GVHD-��A?�GVHD+��A?�GVHD-Y� 
i 43A7HA-1 
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RH � �N�7�7=/�=6�77�6/�7
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=N ��	 ,& �[  V!W��K ��v	 � �.� )�R���1 ���GVHD 

�	 � �	�!!<���B!!  ��8�B!!� V!!W��K T!!�& ��!! �.R .N
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2!' G 2z.���� ���� )#"�!8HA-1 �	 N 	��!� 	�!� 

���\ �	 � �.� �� �.R � ���8	 ;.>[� V< 2(��<�!< �
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Weinberg�!!(& ��R,�!!( .V!!$	�C� {!!Oh �!!< &�!!$Hardy-
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�6�/NM.��� V< Vh�<�� )�R���1&�8& �	 ��=/N�6�/N(

2� �9�<!1 �!c ,& V!�G �!�	 T.< �&	��C� ~I'*& �g�� "�� 

���R�(&)���\=(.
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 2J'�!!O%8X2o�!!g� V!!1 	&	 )�B!!  GVHD ���!!R �	 �	 
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)��,G ,& �	�['(& �< 2!�'�� T!� T.!< �!�	�R ?AB!� 

"��R,�!!(� HA-1 �GVHD grade!!O��& 0!!.  2h� 	�!!\�

	�&�  ."��R,�(�  T.< T.�v n8HA-1 E2'!(�� ��&�K �< 

"�O1 ��&�K � 29�&�R ��&�K �V!�.�, "��%.< �< � "&

)&��%.< T( �	��/��B  ��8�B� 2h�O��& .

���8	 � �� �.R �.��\ 2(��< �	 E�c  ,& �9 ��8�B� 

o�!!g�GVHD �1�!!� ��!! �.R �	 )2!!' G "&�&	 )#"�!!8
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2' G )#�8(V17�![\ ���!( V< �O�  E� 	�< 	��� "�!8

 ���8	 ! �� �.R)! d! �� E d! �� ! d! �� E�1�� ! �1��

�1��(	�&	 	�!\� "�&	��C� ~I'*& E))�!�,GX2EN6�/N

p= .(����8	 ! �� �.R �[\ ,& 	��� )d! �� ! �1�� (�	

���RGVHD+�6��� ���R �	 	GVHD-�! 	�< .T.!< ,&

� ���!!R �!![\ GVHD+E6"��R,�!!(�  	��!!� HA-1 

o�g� �c  ,& V1 �9 ��8�B�GVHD "��R,�!(�  �< HA-1 

))��,GZ�< N�/Np< (�9 ��8�B� �&	��C� ��O��& .

��� 
C$�b� �	!W�F V!,& ���[\!%.< �!8& � ��!��1&�!!!��

��U( )�* ,�� �* "	�.�< "�8 EV!C$�b� 	��!� 2!b./��

"��R,�!!(�  	��!!�HA-1)�/6(%V!!1 �!!9 ��8�B!!�7

	��!!!�)�N(%���!!!R �	GVHD+)�	��!!!� GVHD-IE

GVHD-III 	��!!� �GVHD-IV 	��!!� (���	 	��!!� 
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GVHD 	�&�  2���[� ��R,�(�  � ��R,�( ���R �	 �	 .T.!<

�R,�(�  "�HA-1 -�!9 �GVHD ��8�B!� 2h�!O��& 0!.  

�B!! .T.!!< �!!W�F V!!C$�b� �	 V!!1 �!!(& �!!�C� )&�!!< T!!�& 

"��R,�!(� HA-1 -�!!9 � o�.!9 �!!< 2��!s�� V!!< GVHD 

2h�O��&�9&�  	�\� .
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2!!� �!!9�<)o�.!!9 V<�B!!� V!!1�/6%�!!W�F V!!C$�b� �	 )G

�!!(&(E"� V!!C$�b� �	=/==%	�&�!!�)�,& �!![  ��!![  (

"��R,�!!(� HA-1 �!!< GVHD II-IV �&�!!%8 	�!!< �	 �!!�& E

�	 �W�F VC$�b�6,& �[  ��� �[  �N%	�&��E"��R,�!(�  

HA-1 �!< GVHD II-IV �!< �!c  T!�& ,& V!1 �!9 ��8�B!� 

��'�8 �&	��C� ~I'*& "&�&	 �J��>�)N�/Np< .( 2��!( ,&

 �1�� VC$�b� �	 �	 VW��K T�& ��/�%�!g�� V!1 0.  	�&��

 "��R,�(� HA-1 �	 V!1 2$�!F �	 E�(& �	&	 "�� ��'�8 

�8�O!9 �� "��R,�(�  )&�+� 	�&�� �	 �W�F VC$�b�HA-1 

�(& �	&�  "�� VW��K T�&)(.

2%$�R �	 V!1 	�!1 �!<�w 	�!* VC$�b� �	N� �![\ 

2!(��< 	��!� ��!�8	 � �� �.RE"��R,�!(�  T.!< HA-1 �

o�g�aGVHD V!< �	�g ��& 	�&	 	�\� Vb<&� )e��R�0< �	 

�	 )G -�!!Ow&6=�B!!  �!! �.� �!!/� �	�!!1 H�, )�(.

2� ��( ��!( �	 "�!J�	 V!C$�b� �	LLL E"��R,�!(�  

HA-1 �	 &� �/�%	&�!!�& ,&)�=�	��!!� "�!! �.� �!![\ 

2(��< (VC$�b� �	 ��9 ��&0R 2 &�&�� �< V1 	�%  ��&0R

��!![� �!!W�F	�&�!!  2�)=(.�	��	&�!!�& ,& �!![  V!!C$�b� 

3��)�/76(%2�.$�< n�IK EGVHD II-IV �!< � �9 ��8�B� 

"��R,�!(�  T.< Vb<&� ��1�� VC$�b� E�W�F VC$�b� ~I*

HA-1 o�!g� ��%'F& j�&0�& �aGVHD 	&	 )�B!  &� .n!8

 )G T.�v �!< )&��!%.< �	 2'(�� -�C��W � 	�%  ��&0R �8

 "��R,�(� HA-1 �.!8 �!W�F V!C$�b� V1 ��'�8 �����9

Vb<&� �U'A� -�C��W � m��K T�& T.< "&GVHD )�B  &� 

	&�  .

VC$�b� 8!V<�B!� 0.  �U'A� "� !C$�b�!V�!W�F �J �!.< 

"��R,�!!(�  T.!!< V!!b<&� 	�!!\� P�!!KHA-1 �GVHD 

2� ��!9�< .V!C$�b� �	 ��!( �	 V!1 "&�NN "�� �!< �=�

-�+.+/� 01�� �	 ��%.< 	�� 8)���.v� ̀ (�� ��.� T.U!9 

T.!!< "��>!!9G ��!!O��& E�!!��R -��!!4 j &��!!>%8 �

"��R,�(� HA-1 �b* j�&0�& �GVHD�B  ���	 )6.(

�1�UR >%8 �!2!U� V!C$�b� �	 )&�� n�!.����TNF αE

IL-10 "��R,�(�  �HA-1 EHy �CD31))��1��(�	

� &� �.8 E"� ��B��* �._ ~�  ��< )�* �� �.R V!b< "&

2!' G "��R,�!(�  T.< )#2!K�� 2Q�!  "�!8HA-1 �Hy 

))��1��2' G )#CD31 (<!< �!,��aGVHD<!O 	 V!!��

� 	�%�  ��8�B� � �.�)�.(

�'�.��< VC$�b� �	 0.  ��( �	 "&�NN7Em$G "�!8R�H

2' G )#HA-1 �	 &� ����U( � �.� �� �.R ,& "	�!.�< "�!8

�	&�!!< � �8&�!!*	�!!%  2!!(��< )7(.0!!.  V!!C$�b� T!!�& �	

 "��R,�!(�  T.!< ��!O��& 	�!\� �< 2�O� 29�&0RHA-1 �

o�g�GVHD�B  a�b� .

"�.R�!!��1 V!!C$�b� �	 0!!. HA-1 ECD31 �CD46b �

CD62L "�� �< N7 ��U!( �! �.� �� �.R ,& "	�!.�< "�!8

 �8�O!!9 �!!< �	&�!!< � �8&�!!*HLAEo�.!!9 	�!!%  PI!!K& 

aGVHD2UK "��R,�(�  n_� 	�&�  2���[� 3�� "�8)�.(

T%���8 ��!O��& 	�!* V!C$�b� �	HA-1 �CD31 �	 &� 

6= V< I'O� ��%.< CML �!/� "��%.< T�0� VUF�� �	 V1

��U( � �.� ��R,�!( �	&�< �� �8&�* ,& ,�� �* "	�.�< "�8

 V!!1 	&	 )�B!!  � 	�!!%  2!!(��< �!! 	�< V!!'��R �&�!!g 	�!!*

"��R,�(�  o�.!9 j�&0!�& �!< m!��K �	 T!�& aGVHD �	 

)&��!%.< ,& 28��RHLA-B44 �!(& �&�!%8 �!O�� )N�/N

p= .( T!( j�&0!�& `+� V1 �	&	 )�B  	�C'� m�&�K VC$�b�

 V!< V'�!<&� �!b* m��K �� �.RHA-1 "��R,�!(�  � �!(& 

2' G )#m!�&�K V!< �O�!  2!K�� 2Q�!  "��R,�!( "�!8

 �!!b* ;.!!(I1aGVHDE!!K�� m!!�&�K ,& X��!!/� 2

2� � �9)�.(

"��R,�!(�  T.!< �!W�F VC$�b� �	 HA-1 ��&�!K �!< 

2'!!(��E)&��!!%.< T!!( 0!!.  � "�!!O1 � 2!!9�&�R 2h�!!O��&

 �B  ��8�B� .V!C$�b� ���!'  ~I*�!< ���'  T�& 2!� ��!( 

�(& .)G"��R,�!(�  T.!< V!1 �! 	�1 ��!st& �!8HA-1 �!< 

2'(�� ��&�K)N�/Np= (�2!9�&�R )NN�/Np= (��& ��!O

&	�!!�C����&�!!K T.!!< ��!!O��& T!!�& 2!!$� 	�&	 	�!!\� "

"�O1)L�/Np= ( �!(& ��B!  ��!�	 .V!C$�b� �	 2��!( ,&

 "��R,�(�  T.< 2h�O��& 2 ��1HA-1 ,��< �< )&��%.< T( �

GVHD V!C$�b� ���!'  ~I* �< ���'  T�& V1 �B  ��8�B� 

� 2%$�R 2� � )&��>%8 ��( �!.��� &� ��O��& T�& V1 �(&

2� �1��)NE�(."��R,�!(�  T.< �W�F VC$�b� �	HA-1 �

-�9GVHD V!'��� T�& ��v �8 �B  ��8�B� 2h�O��& 0.  

VC$�b� ���'  ~I* �< T.!< ��!O��& V!1 �!(& �!J�	 "�!8

 "��R,�!(� HA-1 ,��!!< �!< &� GVHD -�!!\�	 �!< )II-IV (

 2� �.��� ��1 .VC$�b� �	 `!(�� V!1 "& �UR�!1 )&��!>%8 �

www.SID.ir



Arc
hi

ve
 o

f S
ID

��	�7E���%9 E��s<��

��

0.  V'��R -��4 �!.��� ��!O��& T!�& �W�F VC$�b� �� �%8 

�(& ��B )�.(

"��R,�(�  T.< )��, n8 ��O��& 2 ��1 VC$�b� �	 HA-1 

2!!' G �)#"�!!8H-y ,��!!< �!!< GVHD ��!!9 ��8�B!!� 

�(&))��,GZEN�/Np< .( ,& 21�!F V!'��� T�& 2���OK V<

 "��R,�(�  V1 �(& )GHA-1 �	 2��!s�� V!< �!(& T>%� 

,��!!<GVHD �!!< 2!!8&�%8 �	 kle�!!%'F& 2!!$� �!!9�O  �w�!!� 

2' G )#"�8H-y 2�,��< MO( � &��GVHD 	�9 .V!.\��

 2!' G 	�&�� T�& �	 V1 �(& )G V$��� T�& 2$�%'F& )#"�!8

H-y 2' G ���1 �	 )#"�!8HA-1 `!(�� ��! �.R �!��< �	 

�.(�[�$ "�8T2!� 2��!(��9 ���8	 ���< MO!( � � �!9

 ,��<GVHD 2�� �9.V!C$�b� ���!'  ~I!* �!< V'��� T�& 

2%$�R �(& j &��>%8 �.)G��!st& 	�!* V!C$�b� �	 �!8

 "��R,�(�  �w& V1 ��'9&	H-y)d �� ���8	 E�1�� �� �.R (

���R �	 �	GVHD+�GVHD-V$��!� T�& � �(& )��>� 

�	�1 V.\�� V �R T�& &� 2' G V1 � & "�!8 )#H-y �!��< �	 

	 ,��!! �* �!!._ � ,��!! �*2!!� ��!!� � �!!9 .T!!�& ��u!!F

2' G )#MO!( �!(& T!>%� E)�<0.� 2%.B &��� ���< �	 �8

 ��U( �	 2�%�& m%/� ;��/� "�8T�'��( ��!W ;.�!1�

	�9 )�<0.�)L.(

VC$�b� �	 2��( ,& �UR�1 T.!< ��O��& 0.  j &��>%8 �

2' G )#H-y ,��< �GVHD�(& ��B  �.��� .V!1 �\ )G ,& 

��1�� VC$�b� �	 ��U( � �.� fO�� �!�< ,�� �* "	�.�< "�8

 �.(�[�$ )	�< �$�<�  kle�%'F& ��& T�& �UK E�(& ~�  "�!8

T�.(�[�$ 	&�C� )	�< T.��� E���8	 "�!8T��!9 {!��0� E

m!!( ;.'���!! 	 2<�!!A' & �!!.C%\ "� �!!$G j8�!!1 � �!!8

 T.1�'��!( V!< 
!(�� P&�� j8�1 �< 2'��.'1& m!.Og ,& 2��!8

TNFα�IFNy�(& )�.(

2z.���� ���� 2 ��1 VC$�b� �	 HA-1 �!.C%\ m!1 �	 

�!�	�R 2(��< VC$�b� 	��� .2z.��!�� ��!��R/R ER/H �

H/H M!.��� V<�/��%E6/�7%�/�%�!�G �!(	 V!<.

��JB! &	 �	 V!1 2!+.+/� ���'  �< �� VC$�b� ,& m4�F ���' 

 2!� )��!>� V!'��R -��4 )�.$ �!9�<)�N.(�	 2��!( ,&

$�b�VC�!'�.��< 2z.��!�� ��!�� j &��!>%8 �HA-1 "&�!< 

M!!.��� V!!< �!!U'A� -e�!!F6N%�6�%��%��&0!!R

��9 �.���� ���� V1 	&	 )�B  "���G 2(��< E� & "�!8R/R 

�R/H �H/H V!C$�b� �!< 2 �!�1 VC$�b� �	 �<�!'�.� "&�&	 

2%  "�&	��C� ~I'*& �!9�<)=7/Z= (R/R E)��6/NZ=(

R/H E)�6/NZ= (H/H . �	V!!!!C$�b� `!!!!!(�� V!!!!1 "& 

2>(�z�&0'1 j! &��>%8 ��9 P�Q & E�!.���� ��!�� "�!8
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 )# ��!�� V1 	&	 )�B  !8"�HA-1R �HA-1H V!C$�b� �	 
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Abstract 
Background and Objectives 
It is suggested that HA-1 mismatching among hematopoietic stem cell recipients-donors be 
associated with acute graft-versus-host disease (aGVHD). So the aim of this study was to 
evaluate HA-1 frequency and examine the correlation between HA-1 disparity and GVHD 
patients who received transplantation from HLA-A2 identical siblings. 
 
Materials and Methods 
Extracted DNA samples were collected from 55 HLA-A2-positive donor-recipient pairs. All 
the patients received peripheral blood stem cell transplant (PSCT) from HLA-identical 
siblings. HA-1 was detected by SSP-PCR method. The HA-1 typing was performed using SSP 
method. Data were analyzed using Chi-square, Man withney and  Z test with SPSS 11.5. 
 
Results 
Thirty patients showed to be GVHD I-IV and 25 pairs were without any GVHD signs. The 
frequency rates of HA-1R and HA-1H alleles in patients were 0.55 and 0.45, respectively; it 
showed no significant difference with the frequency rates (0.53 and 0.47) of this allels in 
donors (p>0.05). HA-1 disparity was detected in 8 out of the 55 donor/recipient pairs (14.5%). 
aGVHD ( grades I-IV ) was occurred in  6 of  patients. Two patients with HA-1 disparity did 
not show any GVHD signs. X2 test showed there was not any relationship between the 
incidence of acute graft-versus-host-disease (aGVHD) and HA-1 incompatibility in the patiens. 
 
Conclusions 
In spite of higher frequency of HA-1 disparity in GVHD+ group, our data did not reflect any 
significant association between HA-1 disparity and risk of acute GVHD. 
 
Key words: Polymerase Chain Reaction, Graft- Versus – Host Disease, Minor 
Histocompatibility Antigens , Hematopoietic Stem Cell Transplantation 
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