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

�x

 .�1 ��y �	���!: 	8�Q?9� ��3C����W� �I#��9 -� 
��, >
�	�	�� �!: 	8�Q?9� ��3C����W� �-
����3 -� 

7= >
��� �	�� �!:u�?�, ��3� 
, �� �! >
� �� <!��
�?E_�9�I�1 KL�, +�
������� 
:�!8 �� R\C �	 ��_�� 

� 6[�\?,�, �� �!� <!��
 -_ �1 �3�!9 ��p
 -� ��C �
��	�1�� I�1 a�E� ��?�, �!: . <��1� ��!C �
!Q: ��

 	=��3)I�
���� 5W�,  (...-?C�$ ���� 	��� ���[� �� - �
��
	���!: �� ��3<!��!,3��, ���
 �� ��.

9�� ��	� ���!, �� 
?, ��_�� ��p -� 6[�\ .��� �!��
��	�!:�3�, S�!8 -���, 	N�
�� . .�1y����, 	 �� 

 6[�\?, ��_��)�� �r= ��	�!: (����, �� ! <!���*��%��
C����W�, �� ��I!�3�-
����3 � I#��9 	, �1��. �� �
� 

� �!9 <�� ���?9�= 	r9 I��p
� �� <!��!,� ���sM%
 � ��?E3 �*!�!,!3���3�![� ���
 -   �� �
� I�1 I��

 ���?9�= �w
 �� <!��!,!=��� P��Y:	� ���E � �
��� @3�Z1 
9�� ��	��:��7?, �/?�E�  . �
� -�W( 	��
� �?E�= �$� <��
�/?�E���1�� I�1 G
�H: S��7?, � �
� ��� 6[�\?, �� �� 

����
 �!2� I!�, �� . �� ��9 �![ -� -  @=� � ) ��
�1
�!C <��, ��!,�!, P!= ���?9�=  I!�, �� ��W�C��� <!��

 �?��� -  @=� 	:�!8 -� -
����3 � I#��9?�E� 	��!: ��/
���� <!��!, �r= �� S��7?,	, �
��$+ �� �� �
������ 

I�3��, �?�  I!�, �� �
� �� 6[�\?,	,�!1)Mt(.
 �� .�1��-= ���?9�=  �!2!, ��W�C��� <!��!, ��A�

�*��% ��} ��@=� I�1 -E
�\, �� +A�=-= ��?9 ��A�
� ��W�C��� <!��!, B�C� D ��A� -= ���?9�= -E
�\,

I#��9 ��W�C��� <!��!, �-
����3	J
�C -2!$ � ���

	,�3�. �?��� ��/?�E�<!��!, -= u�?�,B �C � D �� 

� 	W9�� ��/?�E���/?�E�  a�?=� .��� O!r= �� S��7?,
 �
��� ����)Mt.(

����� I�$�3� -�  .���� �!2�6[�\?, �� � � P�J�3
@ZE
 �!,�%I��Q( -� �*��% I��, ��} P�: ��3 nW?L, ���

�3� ���
 @Z�, �� ��� O�r, <�!= �
� 	,�!1 -  

�*��% I��, P��  �� 	���:!
!�
��!1 0��1 �� . �
� �� ��!Q9
 �� I��7?=��*��%���3.��, .� ���� V� �:!
 �� �� 

�, G
*��% ��/
����� ��,�� � K�L�:	, �w
 -� 	\r�=�.

 ���* '
�(!�+�3;��
 *0 !
 ��M� �*!�!�� �� ���J��} ��/?C���� ��9� <�= 

��Y:��� G�?
* 	=��/, � 	�!��!, �3N� S�!8
-?C�@=� +
@=� I�!Z
 I�/� 	� �% �� #�
 �*��% �W( ���, �
� ��. <�� �� 

 �� ����E� �B���*��%���3	W8� � -� � �!W  	(�C �
 S�!8I�1 ���!: V� �:!
�
�)M�cx�( . �
� VWX��*��%���3


�!: � 	
����1!�� ��!9 ��� 0!
 �� 	��
� v=�� G
�H: 	

	, -���, �!9 	A�Z[��1��.��Y:��� �
� ���!:  �� �3

 nW?L, ��/
��#�,)��? �����L, ���3��$ (@=� I�1 P�p
�  .
�
Y:��� ����3�_�:!
 �I�1 K��9 V�A: ���,� ��= � ���?9�

�A�	 �� �*��%���3�/1�� R=!: �� � � 	C��$!��?E
�  
NMR�!�
 �3��C @=� I .I��� �� I��7?=�	C��$!��?E
�  ��3

<!��!, �
��3P�
 � <�, ��3��#C����=� 	
!J��� ���,� 
 �� ����E� ���?9�=�*��%���3 �3��C �� �J
� �-?9�=@=� .

���:!YW !
 	��!: �!� �:� ��Y:���  	�3�8�*��%��
@=� I�1 KL�,. -= ���, �
� �� �*��%�� �L� �� 

 �*!�!
!�
� S�\�\H: # �, 	��1!��!
!�
� P!W( I�J�
��
�1#�	@=� I�1 "��#$ �/�, . 	J
!J} �?/� u�� ����

 G
 ���!: � 	
�=��1�*��%��� <��, �
�2 �*��%���I#��9 �
 I��� ��B!: -8'9 S�!8 -�	,�!1)x�( .

���D � 5�	�V��9 *����� ��=# 76 %�0&��6 7'��8� 
����� �$W �� ��+���(
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�y

 � 	����� �&'( a�=� �� I#��9 -� a�E� ������� �!,�%
�
�1 ��
#$ 	?=!� . I#��9 -� �/
% �*��%R=!: "�� 

 ��#
T�IgE ��Q?9� (IgE-Specific ELISA)�: 
�1 �� .
� P�= �� I��7?=� �� S'� ��?=� �!,�% ��� P�: I��Q( � �����

 �I#��9 I���H, �� ��Y:��� G
�y ����� �!?���!W�  
�!� ������� P�= �� �� �� �
�?���.� 

 K�WL: �� aY:������!_N, � �
� -  �1 I�3��, 
-� <�Q:� 	
�
�!: ��Y:��� (Poly L Prolin) PLP���� �� . ��

 a�� �% 	�!��!, ��� I���H, � 	$U
� �
� �!2� -� -2!:
��|T��?�� ��Y:��� �
� -  �1 I��W�C��� I��!
�9 -� lWA?,  �3

	,�1�� . ��3��
��� �� I��7?=� �� "�� � I�
*�PCR lC!, 
-� 	���?=� -� 	��!: �
�1 �w
 ��!, ��Y:��� �* �� 	?�E�.

 "�� �� I��7?=� � �!C ���:!YW !
 -Ar� 	��!: ���A: �� ;�
RACE �* .,�  	��!: �*��%�����!, �1 KL�, �w
 .

	��!: �� I��7?=� �� �A� -W��, �� ��3 �!w�, -� �I�,% @=��
 >��
!W cDNA�*��%������ �!? � �� ��
��� �I��� �3�

8�Q?9�	�1 	���[ . "�� R=!:PCR �� I��7?=� � 

���
�3���8�Q?9� 	 � cDNA, P�: � �I#��9 I! -���

 I��� � <!��!,�*��%���
��$ ����:  .'� ���=� �

pET21b+� �!?_� ��!�( -�����1 I��7?=� I���_ . -W��, ��
 ��A����� �!? �I���  <!QH, � PCR#
% �� 
��3�

�oT����H,��
�1 I�� "�� -
�$��2 �![ -�+ <!QH, ;�= 
PCR#
% R=!: 
� �� ��J -� .9�� ���='��1 .Q?,.

V� �:!
 ���='�� 
I�1 ��p �? �� ���� DH5-α ��$
� .� ;
w
 ��!, -Ar� �!2� S�Zo� ����V� �:!
 ���='�  �!w�, -�

 ����Y:����� ��? �� ���� BL21-DE3�
��$  .
 �� ;�-��/���=���Y:��� ���� R
��1 �!: �� �� �% �

\,��,�% a�
3�J�	��$ P�p
� 
� . ;�= �� I�1 ���� ��Y:���
C� <�?, �!?= �� I��7?=�?�� 	C��$!:�,��  	)NTA-Ni (

 K��9�
��$ . "�� -� V� �:!
 ��Y:��� -?E�
*��% @
�/
 ��
IgE Specific ELISA � S'�!
!�
� ��!,�%�: 	?=!� 
 ��

�1 . ��!, �
�= �� �% 6[�\?, �� ���*��%�� "�� -� 
ELISA Inhibition@C�$ ���� 	=��� ��!, ).�1m( .

 ���X �7,Y� �Z$�;�	
 ����6�$� ?	&2� �F��� (� �� *����� ����0�����N�V E��,�-� 5��=4 � ����4 ������( �N#�� )B�(

I#��9 I��Q(	?=!� �!,�%
I#��9 -� @�=�E� K�L�:

�*��% K�L�:��3	W8�  � ��
��� 	���[PCR �!? � ��L?
�

 � �!? � 	�
#
% "��
�w
 ��!, �* <�Q:�

���#�, <!W= -� <�\?
�V� �:!
 �*��% ���= K��9 � �* ����

	A�Z[ � V� �:!
 ��Y:��� -E
�\,

 ��?=�
S'�

 K�L�: ���� V� �:!
 �*��% 	
���  	=���
I#��9 -� @�=�E�
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��

<���3��!�*  � �'
�(!�+�3!=
 *0 �;
L�:�*��% ��,�� � K� �#2 a�=��� �*��%��, 	 �
�!:

�2
#J
Z=��, �	��� �L�: ���Z, �� K��1�� P�: I��Q(  . �:
 ���,� -��*��%���3�_�:!
 �E� V������ I��7?=� �� =��/, 	

?
*�@=� I�1 -?9�= � . ���!:� ��*��%���3�_�:!
 � V
7W?L, ��3���A,	��
$���� �w
 ��!, ��) �� -_ �
�
 I��1� .

�Q?L,� �3 -� 
@=� I�1 �/
% �� � .

 ���#� � )' )��% >�?�� @���0�DNA;��
 *0 
 ��Y:��� ���!: �����*��%��� ���#�, �
�� V� �:!
 

���� ���� 	Z=��,�!1 ��L?
� �*  .-?E
�� ��3 ��!, �� �,
 .9�� ���7�!= �� ��3�
�� �!2� ��!�='
�!��W$ @�AB�

I��p
� -��,% ��3��=� ���N ��Y:��� ����
�� � <���,�: 
�*��%�� �� �* ���� �?E�= ��L?
� @/2 ���7, S�('[� 

���� �, ���?9�	, 3���)xM .( ��? �� <��, ����E.coli
=��, ���#�,��Y:��� ���� ���� 	Z -W
�!��W$ -  @=� 	
�3

 �� �!�='
�!��W$ �
 � ��?E�
�*��%����Y:��� �
� 	
 �3
����
 	�\
 .�w
 ��!, �* ���!, 	9�� ��(cDNA)|���\?E, 

�!W  V=��, �!? � .9��	,�!1���!, 	9�� �� 	�� 
��Y:��� ��3	7W?L,)�3��Y:��� .�,(.�1 ��  	
�/
 ���$

:����
��� �\
 ��Y .��Y:��� �
� �
�� ���!, �
� �� �3 ���� �3
 ��Y:��� @
�/
 �� �: �
!1�*��%�� �� �!9 	
���  � .�1 

��  �7� .��Y:��� ���!: "�� �
�?�!�A, �3 ��E.coli ���� 
G����!?�=	, �1�� . ��!, �� <!WH, ��Y:��� ���
� ���\,

 	9���*��%���3��p
�	,�!1 .	9�� ����Y:��� �3 ���!,  �3
���� �*!W��
� �� <!WH,��X S�!8 -��3(IB) ����

	,�
��$ .�?E�= ��L?
� ��3���#�, � �!? � nW?L,
	, �
 <!WH, 	���!?�= ��Y:��� ���!: ��= ��� �
�!:

.���:IB:~�1�� -?1�� ��o .�\���T�� ��,� �� �* ���� 
)°CyM(��Y:��� .���: 5(�� �?��� �3 ��IB	,�!1+ �� 

 �� I��7?=� -  	���IPTG��
�� ��,� �� )°CM� ( 5(��
��Y:��� .���: �3�='�!?�= ��	, �
��$ .V� �:!
 ��Y:���

	,-��Z
� I���3 -� �
�!:	��!: �� ��-��,% ��=� �� 	
�3) .�,
�
��?E�3 (	��!: �
� -  �!1 ���� �3K��9 �� ��Y:��� ���=

��3�!9 ��7, V� �:!
�!� )x��xM(.

�$A
  +� B, C�
��D 
��Y:��� �!�='
�!��W$ -�2�: �� ;� S����D: -W�2 �� �3

	, �� �� �� ���� -  �1��IgE ����B ���!, 	9�� �� 
@E�
 .�,� ���!, 	9�� �� � �� -  	?�� �!QL�*��%�� ���� 

Q�L�: �8�\,	I��7?=� 	,�!1� ��Y:��� �!�='
�!��W$ 
 �
�� V� �:!
�!1 -?C�$ �w
 ��+	A�Z[ P�C <��, ���� 

phl p13)  �� 	�
�*��%���3	:!��: I��$ �( ���E� -  
@=� -W
�!��W$� P�= �� �� % ��3��$ I��$ -� a�E� ���C�

�� �� ���
	,�3�+ R\C �% -W
�!��W$��X P�C -  	��� �� 
 P�= ��M� %�� �� a�E� ���C� �� ���
	,�3�)xy(.

��Y:����3 ��� -W
�!��W$ V� �:!
	,  �� ����E� �� ��!:
�?E�= ��3;
�!?=�� ����� ��L, .�, 	:!
�� !
 �* ����

(Pichia Pastoris)�!�
 ��p
� + ���!, 	9�� �� -?Z�� 
��p
� V�:�: �
� -� -  	
!�='
�!��W$	,�!1�|',�  -�Z1 

�
 �% 	A�Z[ 0!
	�1�� .� � �!�='
�!��W$ nW?L, 0�!
� ��
 �� �� 	:'��, @=� ���, ���� @�E� �T�� 	�!��!,

�
��
 ��p
� 	���:!
!�
� � K�L�: . ���!, 	9�� �� 	��
��
�,Der f 1)
�	 �� �*��%���3�	J
�9 @
�,  ( ��
� ���\,

 -� �� �� ��� �!�='
�!��W$IgE: ~����
 ���o)xM.(

E��FG
 ��Y:��� G
 ���� -  	?�8!Q9 �
�?�/,*��%����

 -?C�$ �w
 �� ����
�� � �!W9 �� I�'( �V� �:!
	,�!1 �
�% @��'�	, �1�� . ��!� -W
�!��W$ -� ��Y:��� @��'� �$�

�1�� -?1�� 	J?E� �% 	A�Z[ 0!
��?E�= �� �
��  ��3 ����
�!1 I��7?=� 	:!
�� !
 �* . T!�A,�*��%���3 � ����

�� V=��, >�
��!C �� � 	�!L� ��Y?E�=<��!?�= E.coli 
����	, �
!1 .��Y:��� ��3|T!�A, ��Y?E�= ���� �� �?��� 
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�m

IB �3����	, �
!1)xM.(

���H;��
 *0 I�J �
, !+��
 ����/1��K��9 ���� 	7W?L,��Y:��� ���=�3�

I��7?=� V� �:!
	,�!1.
�	�/1�� �� ���� -_ K9�1 �
WL:���Y:��� K �3���Y:��� �!QL�3�!
 _�:� ��!, V

, ���� I��7?=�	$�� "�� ���
 	C��$!:�,��  	?���C�!
!�
,	�1�� .� ��
�� "�� �	?
% ����8�Q?9� 	 ��!, ��Y:��� 

 I��7?=� �w
	,�!1 .�
�	?
% ���� -� @
T��!_ S�!8 -� 
-W��,@=� I�1 .Q?, @��o .�
�� "�� ��7: S���� ��

�
$U	3���� � 	T�� 	
, ����!9�� 	��3�:!_ ��,� �� � �1	
@=� P�p
� .��� . 	C��$!:�,��  	?���C� <�?,	1�� -  @=� 

��Y:��� ��!�
 K��9 ���� 	��!: G
 �/
% ��/?
� �� -  	
�3
mI�1 ���� �
��?E�3 -��,%��=� �� 	
�: �I��?E$ �![ -�  ��

	, ���� I��7?=� ��!,���$ .� ;� G
 ��
��?E�3 	��!: �
� �
 ;� �: ���� �!2� �3 ��9 	�
#
% "�� 	��!:�K�WL:

"�� �
#
% �� I��7?=� �� �
��?E�3 	��!: ��2 V=��, I��3�
�!1 .�
��?E�3 l
�[ �� V� �:!
 ��Y:��� ��3 -� 	
�/?
�

 q!WL, �� � I�1 .Q?, 	C��$!:�,��  �!?= �� �!2!, .��

��2	,�!1)x�( .J
� "��K��9 ��Y:��� ���=� ��3

	C��$!:�,�� �	
!
 �
!A: 	, �1�� . ���, �% ��  a�=�
<!��!, �� <!��!, � <!WH, ������ ��3 ��3 n��L, ��� ��

I�1 .Q?, ;�
�:�, G
 ��� �T��!  �
!�� �� - �
��
	,�1��)xm( .���, 	C��$!:�,��  �J
� "�� �� 

G��!C����3	, �% ��  a�=� -  �1�����, ��  ��� �� 

3��$ ��/<!��!,!�� �r= 	Zr���X �3 ��3�
�J�� �
@��o ��C G��!C����3	, �1�� .
��Y:��� �!=� �3R=!:��
  ��/ 	��9 ��J
� "��

K��9 ���� -  @=���Y:��� ���  ��3 ��!, V� �:!

���� I��7?=�	, ���$ .|T!�A, �
� ���� P!�
!,% S�7�!= �� 

�!w�,I��7?=� 	,�!1 .�?W�C <* �� I��7?=� ���!�=�	,  ��!:
��Y:��� a�=� �� �� �3	�!��!, ��� G��7: 	
��C .�1 � 

�!�
. <��2 y �J
��
 �� �� �/1�� �
� nW?L, S�QL�, 
@=� I�!�
 -E
�\,.

'
�( �#��$�-*K#L�� C��M*2H!�+
�*��%���3�K��9  I�1�� G�:�!C��?��� ��A?, ��/1�� 

��$!:�,��  ���?E3 #���
% .���  	C.SDS-PAGE
(Sodium Dodecyl Sulphate-Polyacrylamide Gel 

Electrophoresis)� -
#p: ���� ��7, <���?���
% "�� G
 
��Y:��� �!W9 .�WH: �	, �3�1�� .��Y:��� ��?9�= -  	
�3

 -� I�1 -?E�1 I��� ���� S�Z� �: �� �/
% ��A� -=SDS
	, .Q?,�
!1 .SDS-� ��Y:��� 	, 	7�, ��� �3 � �3�

��Y:��� 	�!��!, ��� a�=� �� R\C �3.9�� �� @ �� <* 
	,��� +	, �����3 ��Y:��� ��!: ��
���$ G
 �� �� �3pH

 a�=� ��pH�!�
 ��2 �/
% G
�?����#
�  .
�o� �	��Y:��� ��3��
�� 	=��� �����
#
% ��3

 <��1� 0!�: � ��Y:��� ��� G�?��!Y:��� �� ��Y:��� nW?L,
�
 -� 	C��$!:�,��  �� ��J
� 0!
 P�?W�C <*�!�=� G�� �


 	�!��!, I��7?=�	,�!1.
 *��+U�1��� ]�� �$W 7'��8� 5�I4��9 �(�6��

1��� ]���(�6^�TK4 E��H%��(���(�#��_��
	C��$!:�,��  	?���C� <�?,+++++++++++++++

C��$!:�,��  	?���C�!
!�
�	++++++++++++++++

	
!
 �
!A: 	C��$!:�,�� ++++++++

G��!C����3 ��  ���,++++++++

�?W�C <*�!�=�+++++

��Y:��� �!=�G�
 �� �3++++++++

                            12 / 21



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

�t

��<��% E�*�*'#'
�( NO!�+
 ��?9�=�*��%���3�I�1��p
� V� �:!
  �8�\, ���� 

 	
�,�� �
 	Q�L�:��� �: �
��
% 	A�Z[ 0!
 -�Z1 ���,� �/
 ��
��3 � �1���!9 	A�Z[ 0!
 �� IgE�3� �� �� )x��xs( � 

@�=!?=�, ��1 -
���� 5(�� � �3.�C�����3���$  . I��7?=� ��
��=�3� "�� ���3 �,�?E�, �	� ��!:
 KL�, �� �/, �

�!�
.

�% )�*% 
PH'
�(!�+�3;��
 *0 !
-  	
��#�, <!W= 	$�!�% ���,��*��%���3 �� V� �:!
 �

 ���� �%	,�!1����$ ���� 	=��� ��!, �
��  . �/�$�!�% �
�
	,��1�� -?1�� G
*!�!:�� S��o� ��
�!: . 	$�!�% ��!Y: �w
 ��

	, G�YW !
 ��3��=� ���!1 	:��r9 5(�� �
�!: . ���,� �
�
 S�Ar� -  ���� �!2�DNA<!W= P!
* ���� V� �:!
  ��3

���$ �����.��Y:��� <!W= �� -  	Z� �:!
 ��3 ���#�, ��3
	, ���� ��!
�2 �
 � 	3��$�
!1� -� I�!�% @=� ���, 

1�� a��
��� . S�
�!�� 	?�!��7E
% .,�( -� 	$�!�% ���,�
�!1 -?C�$ �w
 �� �
�� �3 . a�=� ���3 �� ��� �: �� ���,�

��, �� 	
����1 ��!, ����� ~�� � �!1 #�3�� �
�� 	
�!�� 
, �
�� S���B S�!8~S�
�!�� N9�� 	=���  �!2� P�(

�!1 @Zo �% �� I��7?=� "�� � ������ .<�, �� I��7?=� ��3
��= 	=��� @/2 	
�!��@�� #
!p: I�� � ��� ���A: 

�*��%���3	, �w
 -� ����B V� �:!
 � �=�)y��y�.(

 Q�?0��,'
�(!�+�3 ����  !�
% ;��
 *0 !
!'
�(

	=�=��
�:<�`= O�r,  �� I��7?=� ��!, �� �*��%���3 �
�*��% ��,�� � K�L�: �� V� �:!
� �
% -  @=� -?�
 �
� 

��Y:��� �
� ��3 	
�
�!: �!9 	A�Z[ 0!
 ��
��3 V� �:!

 -� <�Q:�IgE ���
���� ��
�, 	W,�!( @=� ���, .�1 ���$

(Folding) �
 � -�2�: �� ;� S����D: ��p
� P�( � @=���
 
�!W P�C�#
� ��1 <�Q:� @�C�� �� 	:����D: ��3�*��%���3 �

 -� V� �:!
IgE�
��
 ��p
� 	8�Q?9� )yM( . <�� �
� ��
�*��%���3-� <�Q:� -���, @�C�� �� 	Z� �:!
 �IgE  �
 � 

@=� I�1 -?9�= �% 	A�Z[ 0!
 �� �?��� @�C�� 	?�)yxc
y�( . -  @=� I��� ���
 S�\�\H: �<��, ���� K�L�:

�!W
*��=% ���
!��!�!�
��� 	,�= -W�=� -� G
*��%
�*��%���@=� 	A�Z[ I��Q( �� �?/� V� �:!
 )ym.(

-(!�p, ��p
� �� �� ���*��%���3 K��9 V� �:!
 �
 �� I��7?=� �� �*��% 	8�Q?9� K�L�: ���,� I�1 ����
�?=�

 �?E�= -W�2 �� 	7W?L, ��/1��CAP Pharmacia �3��C 
� I�1@=)yt( . ��� q�Z:�� �/1�� �
� ��IgE �
�?
 � 	,�= 

 	=��� 	?=!� �!,�% �� .8��	,�!1 . K�L�: 0!
 �
�
 a�=� �� �*��%<!��!, ��3�*��%��� ��p
� �� 	
��
��� 

� �3 ���� 	8�Q?9� V� �:!
 ��Y:��� �
��} q!WL,� ���
�3��C 	���:!
!�
� @/2	, ��  .��Y:��� ��3�*��%���

:!
 @/2 	Z
�2 -B��( ��p
� ���� � @�\C!, �� V� �
 -?C�$ ��  -� �!Z
� ��
 -� a�E� ���C� ���  I#�
!�
�

I�1�
� .�: -  @=� 	/
��
�/
 ��
 ���W�( 	�*��%���3 �
P�p
� 	����� S�A��r, -W�=� -� V� �:!
	,�!1)y�( .

I��=� � �
�: 	=��� ���� �
�,�% �
�:�r9�*��%�� 	

 G
%�*�����@=� 	?=!� �!,�% �V� �:!
  . ������!,�%

 	?=!��*��%���3 <�= �� V� �:!
 ��ssM�1 P�p
� )M� ( �
P�p
� -��,� �
� �� ��?��� ��3��  |���9�@=� I�1 .

���3�![ �1 I��1� -  �*��%���3 I��$ �� ���
� �
@
�, ���3��$�3 �������= �nW?L, ��3 � ;C�  ��!Z
� 

;�:T R=!: �!,�%@=� -?C�$ ���� 	��
��� ��!, 	?=!� 
)ysc�M .(�?

��� ��\H: �� -��\, �� �, l
 -E�*��%���

_�:!
�Z[ 0!
 �� I#��9 V�A	���
 �% W��� I�3��T�� @�
�*��%���_�:!
 �L�: �� V�� K�������% *
, �	�1��

)�x��y(.

 ���*, )*�+(R�* '
�(!�+�3;��
 *0 !

 	$U
� G�*��%�� K�L�: ���� ���A, �
�?�/, 

                            13 / 21



#>�?@�AB�40����� C�D�& E0�� ����� FG�H�&�� BI0>�?@ �$(��� �J�?��K� �$H�8�/��� ���� �$H� 

��

	8�Q?9��*��% 	, �1�� . �*��% K�L�:R=!:
�*��%���3|',�  V� �:!
 � @=� ���, 	�� @=� 	8�Q?9� 

@�=�E� ��3�
��� ��� �w
 �� n�79 . nW?L, S�A��r, ��
�*��%���3I��Q( � V� �:!
 � ��3 ��!,�*��%�� ��p
� �w
 �� 

�\, 	����� �&'(I�1 -E
�
�)��( .�*��%���3 ���� V� �:!
 �
�!,�% 	?=!� ��� %��?E3 	8�Q?9� . @�=�E� <�� �
� ��

 �� 	?=!� �!,�%�*��%���3I��Q( �� �?�  V� �:!
 � ��3
@=� 	A�Z[ .��
�� �,� �
� .��� G
 -� �*��% 0!�1 ��!� �:

<!��!, -(!�p, �� ���� <!��!, @�A�2 �� I��Q( G
 ��3
!,-A��r, ��	, �1�� .I��� ���
 nW?L, ���!, S�A��r,

 ���A: �
�#C� �� -  @=��*��%���3 �� nW?L, V� �:!
 �
 �� q!WL, G
�*��%���3 �
�#C� @�=�E� ��#�, �V� �:!
 �

����	,  ���A: -� ���=� S�!8 �� � �� <!��!,��3 �!2!, 
 �� I��Q( I��,�*��%��� -� �% @�=�E� ���%	,  �� � �=�

� ���_
U$	�!9 ��*��%���3 K�L�: ���,� V� �:!
 �
	, �3��C �� �*��% �!Wr,��
��
.

 +� ���/���'
�(!�+�3 E"A ;��
 *0 !< �� I
IgE

 -  �p
% ���*��%���3��Y:��� V� �:!
 ��3
|',�  	
��?E3 K��9�	, I���
� ���� ���p: S�!8 -� ��
�!: ���$

IgE, 	8�Q?9� ���� I��7?=� ��!�
��$ .
�*��%���3 �� ���p: S�!8 -� ����E� V� �:!
 �

 �?E�=CAP��?E3 a�?=� �� ��=�,��C @ �1  . S�A��r,
	, ���
 G
*!�!
!�
� ��/
!,�% �
�?
 �3�CAP �
�?
 �� 

�!,�% ��3� 	?=!� .9�� � 	?=!�ELISA���� 	J�3��3  .
 -W�2 �� ���!, �� ����E� ���*��%���3 ���� V� �:!
 �

a!W
*��=%
(rAsp f5, rAsp f4, rAsp f3, rAsp f1) ��\?E, q�Z:�� 

IgE 	?=!� �!,�% � 	,�=  "��#$�1+@=� I -  	��� �� 
 �� I��7?=� S�!8 ��I��Q( ��3	}���� I�
� q�Z:�� �
� 

	�
�!1)�m(.

 E���<� ���
%Q���+�%�3!'
�( ����  E"A
���3�![|'Z� -  �1� �1 I�� K�L�:  @�=�E� ��
���
G
 0!
�:��( |��� -?C�
 a�=� ��3 � 	?=!� �!,�% �	�����

I���
� ���$IgE	8�Q?9� 	, �1�� . ���A: <�� �
� ��IgE
��!9 -� 	8�Q?9� v=�� �� q�Z:�� �� 	Ar� �
�?
 �!9

<!W=, ��3` �o(Effector Cell) -� �*��%��� �� -[!��, 
9� �� ������� P��:	�
 ���� �, ���?�3� . ������� 	9�� ��!, ��


!,�% ��� 	
�/:��7: ��/ G
*!�!��)	?=!� �!,�% ( �
I�3��, G
*!���=	,�!1�,� �
� -  	, <!W= -� �
�!: ��3

,`�1�� q!��, �*��% v=�� ��p
� � �o+ KL�, �����3 
 -  I�1�*��%���3 @�AB� � ���?9�= -� -?E� nW?L, �

!�='
�!��W$��<!W= �� ��!9�� ��  ��3,` v=�� ��p
� � �o
��?E3 S��7?, ���E� �*��% .|���9� ��� ��?��� S�A��r, 

<�AC<!W= ��1 ��3 I�
�
N�IgE) .�C�����3 � �!9
	r�H, ( -W�=� -� - �*��%��I�1 <�AC �
�� I�1 # ��?, 

@=� .<!W= �
� �3<!
��$ �2�� ��3 	
����1 -r=�� ����
)��,�?E�3 (��?E3 .<!W= �
� �r= �� 	C�[ �� �3

I�
��$ -� <�Q:� ���� ��
� .
��: �� 	
�3IgE���� �!2� +
I�
��$ �
� -  	,�J�3 �3 l
�[ ��IgE G
 -� �*��%��

.Q?,	,!1
��-r=�� .�C����  ��3 -� �� �!9 	
����1
�1�: 	�!W= ���9 ���C	,  ��p
� 5(�� -W�=� �
� -� � �� 

�&'(*��% a�E� ���C� �� �	,�!1 . I��7?=� �� �� �� �
�
 ���*��%���3 �R�H, �� V� �:!
 � 	A�Z[In vitro 

P�p
�� @=� �
N�	, I���
� � 	=��� ���� �% �� ��!: ���$
 @���AC.�C�����3 �� ��!9�� ���*��%���!�
 I��7?=� )�t( .

��= �� ��/ @���AC 	=��� ���� "�� -= ��9��C����.�3
-
�� �*��% ������ K�L�: @/2 �*��% v=�� �� I�1 �#
�

@=�.

I����?�3 !+����+( )*�+(
I�/� �� �� ���$�*��%���3 � �1�: ���,� V� �:!


 �� ��,�?E�3.�C�����3 � I�
�
N�IgE KL�,	,�!1 .

                            14 / 21



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

�s

I�
��$ -  	,�J�3 ��3IgE ��� .�C�����3=�� ��r -IgE
)�
	?
% IgE	?
% ����( -� �*��%��.Q?, 	,  <!W= ��
!1

-�!
��$�	, ���$-r=�� �  ��3 ���C -� �� �!9 	
����1
�1�: 	�!W= ���9	, �� .

��,�?E�3 ���= ���% �� ������ -� -?E��� �� �� G
 
	,�1�� . ��=�: -�!J
� G
 .�1 -� �% <!�A, 	�H�,
	,�!1) .�1t .(,�!( -� ��,�?E�3 ���=���% @�C�� .

���� 	J?E� 	7W?L,+-W�2 �� 	,  ������ @�3�, -� ��!:) ��
	�!:%|T!�A, �
�1 ��3 ��,�?E�3 �1�: ���
� ���\, 

I�3��,	,�!1( P�p
� �� .Z� �3���� @C�
�� ��!,�% �!2� �
�!,�!3 �3�
� !?
�= � �3��  I��1�.|�Z
�\: �/�
� �� I�'(�%

 �
� -� ���C� �!,�%	�
 v=����3�. @=� �
� �� I��\( I���,� 
 <��J�= ��E, �� K\
 ����� ���C� �
� - IgEc I�
��$

��?E3.
 �
� �!,�%I��Q( �� ��3 �
 P�:�*��%���3 � V� �:!


@=� P�p
� .��� .-�8!: I���,�	,�!1 -   �� �
� �!,�%
�� ���,T� 	?��*��%���3 ��!1 I��7?=� V� �:!
)��.(

 )�L�� 9�5� )*�+(CD63 Q���+�% SP� 
CD63	?
% <!W= �� ����E� �r= �� -  @=� 	
* ��3

 -W�2 �� ���&!W�,.�C�����3@�=!
!, �  ���� �3	,�!1 .
�
� ���\,	?
%  �r= �� �*.�C�����3	, u�
�  �� 	�� �1��

 �� a��: S�!8�*��%��	?
% �
 IgE	?
%  ����.�C�����3
�
� �� ���
� ���\,	?
%  �*	, ���� �!9 �r= �� ����3� . ��
�
� ��9� ��/��=	?
%  ��/1�� �� .�C���� �r= �� �*

I���
� G
�?,!?
�=!WC ���$	,�!1+I�/� �� �
������ $ �� ���
 ����CD63� v=�� .�C�����3 -� �*��%�� �� V� �:!
 ��3

I���
� .��� a�E� ���C�	, ���$�1��.

�+��0� )*�+( !
�TCD203c
��:�7EC���� ��:!YW !
!? � �
#
%(ENPP-3,CD203c) 

 �r= �� R\C.�C�����3 ���� ��E
� �	,�!1	, � �� ��!:

 ���A: ���� 	Q9�1 ��!�( -� �%.�C�����3��  I��7?=�  . ��
 �� ��!9��IgE�
� ���\, 	?
% 	, �
�#C� @(�= -� �*���
+

 �� ��!9�� �a�E� ���C� �� �
�������*��%���
 	?
% IgE �� 
 ���\, �
�#C�CD203c@=� I���3  . G
 �
�#C� �
�

@=� ��,� � ���\, -� -?E��� �� ��) ..�1�  ( �
�#C�
 ���\, -� -?E���CD203c �� ��!9�� �� �� �*��%��V� �:!
 

Bet v 1	, ���
 �3� .�*��%�� ���� V� �:!
 � 	A�Z[ ��3
 ���� �
�#C� ��p
� -�CD203c��?E3  +��  I���,� <�� �
�

 -�8!:	,�!1 �� ���,T� 	?� -  �*��%�� V� �:!
 ��3
�!1 I��7?=�)�s .( �r= �� �
#
% �
� ��#�, �
�#C�

.�C�����3 ��?,!?
�=!WC "�� �� I��7?=� �� �!9 -
!�
 �� 
I���
� .���@=� ���$.

���` �E���a� �� ��V�(�# (� 5���&'�� �(�6��(�Bet v 1 b�
�4�; 
/����� ��V /� �� .��V�(�#��	c �#d ?	&2� ��!&rBet v 1 7#��;� 

��� �;�)DC( .

���C � %��# P��NV� CD63� CD203c  �� ��V�(�#�� � ��V/����� .
��V�(�#������ ���� ��)eW (� E���a� ��r Bet v 1) �6�� ( 7#

�;����� 7#��;� 78�H� �� E��) Df( .

                            15 / 21



#>�?@�AB�40����� C�D�& E0�� ����� FG�H�&�� BI0>�?@ �$(��� �J�?��K� �$H�8�/��� ���� �$H� 

M�

���.�C��3� �a�E� ��C G
 � - �� -
�$��2 S�!8
 S���p,�*��%��� V� �:!
 Bet v 1 ���� <�?�  -
!�
 �

@=� -?C�$ .���3�![ I�3��, -  	,�!1�� �3 ��#�, 
	?
% �*CD63 � CD203c �� S���p, P�J�3 �*��%���

 V� �:!
Bet v 1@=� -?1�� �
�#C�. �/1�� �
�
)� ���,�?E�3 ���=�3� �r= �CD63 � CD203c(

	, -� ���C� �*��% S�Zo� ���� ���
�: "�� ��!�( -� ��
�!:
 G
�*��%����
��$ ���� I��7?=� ��!, ��9 .

 +� �8*.�� +� ��/���'
�(!�+�3 ! �% U.���
!'
�( ����  �*V5�

���3�![ ��
�#, �
�: I��( �� 	�
 �1 I��1� -  
�*��%���3 ��!� K��9 V� �:!
 �S�Z� �: �
�	, �1�� . �
�
�*��%���3|',�   .��� nW?L, �
��\, �� � ��?E3 	8�Q?9� 

���  ����
�?=�	, ��1�� .I��Q( �'9 �� ��3�*��%�� �
<!��!, �w
 �� -  	A�Z[ ��3�*��%�� ���?E3 S��7?, 

�*��%���3 |',�  �
�\, �� V� �:!
 ����!: KL�,	, �
!1+
|',�  �
�������w
 -� 	\r�, 	,  q!WL, G
 -  �=�

�*��%��� V� �:!
 @
�, ) �
�*��%����J
�  ( -  ���  ���!:
 @wWX�*��%���3KL�, �% �	, �1�� . ��L?
� �� @�� ��
�*��%�� q!WL, S�Z� �: ���A: �� @�� � �*��%
�� �
� �	

 �w
 �� q!WL,�*��%��|',�  	
 �3�!9 �!9 	A�Z[ 0!
 -���, 

!��)��(. q!WL, �
� @
#, �*��%��� -  @=� �
� V� �:!

 �3�*��%�� ��Y:��� -
!$ �3 �� ���( � ���� 	QL�, @wWX 

 ��X�*��%���� �, �<!��!,�
#
% �
 � �3	, �3�1�� . 	C�[ ��
�*��%���3 �� 	
!7( .,�!( �!2� �r9 V� �:!
 �
I��Q(-�/: 	
�!�� 6���, �� -  	
�3	, �� �
!1��[�� 

	,���= .
 ���� �?��� 6���,�*��%�� �/, �)@
�,I��$ ��3 �3�NX ��3

� (... q!WL,�*��%���3�*��% K�L�: ���� nW?L, �
	,���$ ���� I��7?=� ��!, �
�!:)�s.(

'
�(!�+�3� � # �-�
 L(Microarray)
?C���� ��/ -��,� �� ���J��} �����C -1��:#
�

)Microchip (�p
�@=� I�1 P)  .�1s( . �
� �� �����C
I��7?=� �*��% 6
�= K�L�: @/2	,�!1)�s(. ���A: 

���
��*��%��� V� �:!
)��(��#3��} �: (����
�-1��:#
� �3
{Q?,.	, ����� P�= �� S���p, �o� �� � �
!1�  �� �� IgE

 �� 	8�Q?9��*��%���-[!��, � ��!, ��C �*��% @�AB� 
���� 	=���	, ���$)m�( . �
� �� I��7?=� �������C	,  ��!:

 @�AB�IgE -�W( 	8�Q?9� y���*��%�� I��7?=� �� R\C �� 
 ��M���  ���A: ����� ��C P�= �?������, )mM�m�(+ �
������ 

��}����, �
� ��
�#, �� 	�
 �3 ���A:IgE ���� 	8�Q?9� 
 ���
� ���A:�*��%���
�,�% ��� G
 �� 	, ���1)mx(.

 ���f �� (� ���K&6� ?	&2� �F��� �7���4N ��234 �!+�,�-&�� 1����� �# >�6 (� ���K&6� �# � ��0)X�(

                            16 / 21



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

M�

 .,�1 -1��:#
� �3y�� �� G3�} )  ����� ��/}����(
	, -  �1��� ���A: �� �3�} �3
����*��%��� V� �:!
 

@=� I�1 I��1!�) A�B .( �3�} �3 �� -1��:#
�M�
,P�= �?������� ���� -�!�
� 	,�!1 �: IgE -� 	8�Q?9� 

�*��%������$ .Q?, -[!��, )  D�C(.�A� -W��, �� 	��
�� 
 IgE��.Q?, ��� -� I�1�*��%���3R=!: Anti-IgE���
��
 
P�p
�	,  ���$)E.( �� I��7?=� ����#�� ���=��/WH, � <�Q:� 

Anti-IgE�=��1 ���
��
 	
	, �!1.(F) �3 �*��%�� G
 
 ���� ����
�?=� �!�=��Z��� IgE���� (G) .�/
 -W��, ��	


 �� I��7?=�
= ��P�
 �?E��#C�� � 	�H�, �=�����
�?=� 
���,�I��� 	�  #���
%  �3 ���A: @/2IgE	8�Q?9� �3��C 

	, �!1)H(.

����0 !
�T
	8�Q?9� 5(�� P!W( @C���� ��,�� � K�L�: ��1 �:

� ����E�@=� I�1 �/
����� � . �
� �� #�
 G
*��% ��/
�����
��?E�
 	��?E, �,� . �� I��7?=��*��%���3 �� ����A: �� 

� G
*��% ��/
����� 	8�Q?9� K�L�: ���� �3�!�  -
I��7?=� <�� �� �
�� S�!8	, �1�� .�w
 -�	,  �� -  �=�

 �
� �����  I��
% ��/��=�*��%���3��$��C �K�L�: @/2 
�1 �3�!9 . ���!:�*��%���3�  - ���,� � V� �:!
 S�!8
 �� I��7?=������C �
� �� I��7?=� -1��:#
� �*��%���3 ���� �� 

�: �?\��� � �?/� -}�3 K�L�:X�!�
 �3�!9 V� .�� �,� �
�
� 	
�=��1 -� ���
 -\r�, �
 �!�  �3 ���, ���!:�*��%���3 �

 �
� �� I��7?=� @/2 �!9 	,!������C�
���  .

7%�5�:
1- Valenta R, Kraft D. Recombinant allergens: from production and characterization to diagnosis, treatment, and 
prevention of allergy. Methods. 2004; 32: 207–208.

2- Bungy GA, Mossawi J, Nojoumi SA, Brostoff J. Razi's report about seasonal allergic rhinitis (hay fever) from the 
10th century AD. Int Arch Allergy Immunol. 1996; 110:219-24.

3- Johannes Ring. Allergy and hypersensitivity, Allergies on the increase, Current Opinion in Immunology 2001; 13:
699- 700

4- Fereidouni M, Sankian M, Varasteh AR. The prevalence of saffron pollen allergy in saffron workers of Khorasan 
(Iran) in 2002. J Kerman Univ Med Sci 2002;.1: 7-13.

5- Khazaei HA, Hashemi SR, Aghamohamadi A, Farhoudi F. The Study of type 1 allergy prevalence among  people of 
south-east of Iran by skin prick test common allergens. Iranian J Allergy, Asthma and Immunology. 2003; 2: 3-7.

6- Farid R, Bahrami A, Ghorashi-Al Hosseini J. Aeroallergens in northeastern Iran. Annals Allergy. 1991; 66: 235-36.

7- Mario Plebani. Clinical value and measurement of specific IgE. Clini Biochemistry. 2003; 36: 453-69.

8- Holt PG. Environmental factors and primary T-cell sensitization to inhalant allergens in infancy: reappraisal of the 
role of infections and air pollution. Pediatr Allergy Immunol. 1995;6: 1-10.

9- van Hage-Hamstena M, Pauli G. Provocation testing with recombinant allergens. Methods. 2004: 32: 281-91.

10- Varasteh A, Salimi M. Purification of IgE from human sera. Iranian J Basic Medi Sci. 2000; 2:4: 207-24.

11- Varasteh A, Samei A. Development of an ELISA method for the detection of specific IgE to Saffron allergens in 
human serum. Faz J. 2000; 13: 1-6. 

12- Tavallaee Sh, Sankian M, Kaghazian H, Varasteh Ab. Minimizing the nonallergic material in saffron pollen extract 
by changing the conditions of extracting technique. J BUMS. 2000; 7 (1): 18-21.

13- Mullbatcher A, Eichner RD: Immunosuppression in vitro by a metabolite of pathogenic fungus. Proc Natl Acad Sci 
USA. 1984; 81:3835-37.

14- Esch RE. Allergen source materials and quality control of allergenic extract. Methods. 1997; 13: 2-13.

15- Portnoy J, Pacheco F, Barnes C. The effect of time and extraction buffers on residual protein and allergen content of 
extract derived from four strain of Alternaria. J Allergy Clin Immunol. 1993; 91; 930-38.

                            17 / 21



#>�?@�AB�40����� C�D�& E0�� ����� FG�H�&�� BI0>�?@ �$(��� �J�?��K� �$H�8�/��� ���� �$H� 

MM

16- Nelson HS, Ikle D, Buchmeier A. Study of allergen extract stability; the effect of dilution and mixing. J Allergy 
Clin Immunol. 1996; 98: 382-88.

17- Vieths S, Hoffmann A, Muller U. Reimdel J, Houstein D. Factors influencing the quality of food extracts for 
in-vitro and in-vivo diagnosis. Allergy. 1998; 53:65-71.

18- Schmid-Grenelmeier P, Crameri R. Recombinant allergens for skin test. Int Arch Allergy Immunol. 2001; 125 (2): 
96-111.

19- International Union of Immunological Societies. Allergen nomenclature sub-committee. Available From:
www.allergen.org. 2006.

20- Varasteh A, Oskoui M, Farid R, Rowhani M. Determination of Saffron allergenicity. Iranian J Basic Med Sci. 2000;
3 (1): 33-37.

21- Varasteh AR , Kaghazian H, Tayebi D, Moghadam M, Sankian M. Immunoblot analysis of saffron proteins 
recognized by human IgE antibodies. Iranian J Basic Med Sci. 2005; 7:12-16.

22- Varasteh AR, Akhlaghi F, Shakeri Kermani T, Sankian M, Freydouni M. The comparison of clinical pattern of 
saffron pollen allergy with other plant allergen. J BUMS. 2002; 10: 25-28.

23- Varasteh AR , Vahedi F, Kaghazian H, Sankian M, Shirazi F, Arefi M. Development of an indirect ELISA for 
detection of specific IgG subclasses for Saffron pollen allergens. Iranian J Basic Med Sci. 2005; 8: 50-54.

24- Golsaz Sahirazi F, Varasteh AR, Sankian M, Moghadam M. Purification of monoclonal antibody against saffron 
pollen Profilin. Iranian J Allergy. 2006; 3: 4-8.

25- Breiteneder H, Radauer C. A classification of plant food allergens. J Allergy Clin Immunol. 2004; 113: 821-30.

26- Kazemi-Shirazi L, Niederberger V, Valenta R. Recombinant marker alergens: Diagnostic gatekeepers for the 
treatment of allergy. Int Arch Allergy Immunol. 2002; 127: 259-68.

27- Sankian M, Varasteh AR, Pazouki N, Mahmoudi M. Sequence homology: a poor predictive value for profilins 
cross-reactivity. Clin Molecular Allergy. 2005; 3: 1-9.

28- Wallner M, Gruber P, Radauer Ch, Maderegger B, Susani M, Hoffmann-Sommergruber H et al. Lab scale and 
medium scale production of recombinant allergens in Escherichia coli. Methods. 2004; 32: 219-26.

29- Barderas R, Purohit A, Papanikolaou I, Rodrı´guez R, Pauli G, Villalba M. Cloning, expression, and clinical 
significance of the major allergen from ash pollen, Fra e 1. J Allergy Clin Immunol. 2005; 115: 351-57. 

30- Pittner G, Vrtala S, Thomasw WR, Weghofer M, Kundiz M, Horak F, et al. Component-resolved diagnosis of 
house-dust mite allergy with purified natural and recombinant mite allergens. Clin Experimen Allergy. 2004; 34:597-
603

31- Sankian M, Varasteh AR, Esmail N, Moghadam M, Pishnamaz R, Mahmoudi M. Melon allergy and allergenic cross 
reactivity of melon with other allergens. Iranian J Basic Med Sci. 2002; 6: 323-29.

32- Cromwell O, Suck R, Kahlert H, Nandy A, Weber B, Fiebig H. Transition of recombinant allergens from bench to 
clinical application. Methods. 2004; 32: 300-12.

33- Enaut AH, Danchin Escherichia coli and Salmonella typhimurium. In: Neidhardt F, Curtiss R, Ingraham J, Lin E, 
Low B, Magasanik B, et al. Cellular and molecular biology. USA: American Society for Microbiology; 1996. pp: 2047-
66.

34- Fiebig H, Suck R, Kahlert H, Weber B, Altmann F. Allergie 2000: probleme, stategien und praktische knsequenzen.
USA: Munich-Deisenhofen; 2001. pp: 75-82.

35- Arefi M, Farid Hossini L, Sankian M, Moghadam M, Farid Hossaini R, Varasteh AR. Purification of natural and 
recombinant melon profilin using affinity chromatography. Iranian J Allergy. 2006; 3: 213-16.

36- Karlsson E, Ryden L, Brewer J. Protein purification, principles, high resolution methods, and applications. New 
York: Wiley-VCH; 1998. pp: 145-205.

37- Dunn BM. Current protocols in protein Science. New York: Wiley; 1997. pp. 841-61. 

                            18 / 21



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

Mx

38- Ferrari E, Tsay A, Eggleston PA, Spisni A, Chapman MD. Environmental detection of mouse allergen by means of 
immunoassay for recombinant Mus m 1. J Allergy Clin Immunol. 2004; 9: 341-46.

39- Hoffmann-Sommergruber K, Demoly P, Crameri R, Breiteneder H, Ebner Ch. Margit laimer da camara machado, 
kurt blaser, chaim ismail, otto scheiner, jean bousquet, and günther menz. IgE reactivity to Api g 1, a major celery
allergen, in a central european population is based on primary sensitization by Bet v 1. J Allergy Clin Immunol. 1999;
104: 478-84.

40- CPMP/ICH/286/95 (M3) Note for guidance on non-clinical safety studies for the conduct of human clinical trials 
for pharmaceuticals. Available from: www.emea.eu.int/sitemap.htm.

41- Solouki Pour S, Arefi M, Moghadam M, Sankian M, Varasteh AR. Allergenicity of recombinant of melon (rCuc m 
2), in Balb/C mice by subcutaneous immunization. Iranian J Immunol. 2006; 3: 12-16.

42- Bohlea B, Vieths S. Improving diagnostic tests for food allergy with recombinant allergens. Methods. 2004; 32: 
292-99.

43- Chua KY, Kehal PK, Thomas WR, Macreadie IG. High-frequency binding of IgE to Der p allergen expressed in 
yeast. J Allergy Clin Immunol. 1992; 89: 95-102.

44- Heiss S, Mahler V, Steiner R, Spitzauer S, Schweiger Ch, Kraft D, et al. Component-resolved diagnosis (CRD) of 
type I allergy with recombinant grass and tree pollen allergens by skin testing. J Investigative Dermathol.1999; 5: 113-
16.

45- Aruint O, Helbling A, Crameri R, Ferreira F, Pichler WJ. Reduced in vivo allrgenicity of Bet v 1d isoform, a natural 
component of birch pollen. J Allergy Clin Immunol. 1999; 104:1239-43.

46- Crameri R. Recombinant aspergilus fomigatus allergens: from the nucleotide sequences to clinical applications. Int 
Arch Allergy Immunol. 1998; 115: 99-114.

47- Crameri R, Lidholm J, Gronlund H, Mwnz G. Evaluation of the recombinant Aspergilus fumigatus allergen in the 
pharmacia Cap System. Clin Exp Allergy. 1996; 26: 1411-19.

48- Bilo BM, Rueff F, Mosbech H, Bonifazi F. Diagnosis of hymenoptera venom allergy. Allergy. 2005: 60: 1339-49.

49- Rossi RE, Monasterolo G; Monasterolo S. Measurement of IgE antibodies against purified grass-pollen allergens 
(Phl p 1, 2, 3, 4, 5, 6, 7, 11, and 12) in sera of patients allergic to grass pollen. Allergy. 2001: 56: 1180-85.

50- Weber BK, Scheurer S, Fritsche Ph. Component-resolved diagnosis with recombinant allergens in patients with 
cherry allergy. J Allergy Clin Immunol. 2002 ;110:167-73.

51- Weber BK, Wangorschw A, Bohlez B, Kaulw S, Ku T. Component-resolved in vitro diagnosis in carrot allergy: 
Does the use of recombinant carrot allergens improve the reliability of the diagnostic procedure. Clin Exp Allergy. 
2005; 35:970-78.

52- Bil BM, Rueff F, Mosbech H, Bonifazi F. Diagnosis of Hymenoptera venom allergy. Allergy. 2005; 60: 1339-49.

53- Varasteh AR, Arefi M, Sankian M, Farid Hossaini K, Moghadam M, Farid Hossaini R. Diagnosis of melon allergy: 
comparison of total extract with natural and recombinant allergen. Iranian J Allergy.  2006; 3: 15-17.

54- Varasteh AR, Sankian M, Arefi M, Farid Hossaini L, Moghadam M, Farid Hossaini R. The allergen-based 
diagnosis as an alternative for total extract-baced diagnosis: Advantages and limitations, example of Persian melon. 
Iranian J Allergy, Asthma Immunol. 2005; 4: 17- 20.

55- Valenta R, Lidholm J, Niederberger V, Hayek B, Kraft D, Gronlund H. The recombinant allergen-based concept of 
componentresolved diagnostics and immunotherapy (CRD and CRIT). Clin Experiment Allergy. 1999; 29: 896-904.

56- Van de Zee JS, de Groot H, van Swieten P, Jansen HM, Aalberse RC. Discrepancies between the skin test and IgE 
antibody assays: Study of histamine release, complement activation in vitro, and occurrence of allergen specific IgE. J 
Allergy Clin Immunol. 1988; 82: 270-81.

57- Erdman SM, Sachs B, Schmidet A, Merk HF, Scheiner O. In vitro analysis of birch pollen associated food allergy 
by Use of recombinant allergens in basophile activation test. Int Arch Allergy Immunol. 2005; 136:230-38.

58- Valent P, Alexander W. Hauswirth S, Wolfgang R. Assays for measuring in vitro basophile activation induced by 

                            19 / 21



#>�?@�AB�40����� C�D�& E0�� ����� FG�H�&�� BI0>�?@ �$(��� �J�?��K� �$H�8�/��� ���� �$H� 

My

recombinant allergens. Methods. 2004; 32: 265-70.

59- Martin D. Chapman AM. Recombinant allergens for diagnosis and therapy of allergic disease. J Allergy Clin 
Immunol. 2000; 10: 409-18.

60- Stewart J, Lebruna T, Wasinee N, Agnas Huia P, McLaughlin CS. Development of a sensitive, colorimetric
microarray assay for allergen-responsive human IgE. J Immunological Methods. 2005; 300 24-31.

61- Jahn-Schmid B, Harwaneggw C, Hillerw R, Bohle B, Ebner C, Scheiner O, et al. Allergen microarray: comparison 
of microarray using recombinant allergens with conventional diagnostic methods to detect allergen-specific serum 
immunoglobulin E. Clin Exp Allergy. 2003; 33:1443-49.

62- Deinhofer K, Sevcik H, Balic N, Harwaneg Ch, Hiller R, Rumpold H, et al. Microarrayed allergens for IgE 
profiling. Methods. 2004; 32: 249-54.

63- Schmid B, Harwaneggw1 C, Hillerw R, Bohle B, Ebner C, Scheiner O, et al. Allergen microarray: comparison of 
microarray using recombinant allergens with conventional diagnostic methods to detect allergen-specific serum 
immunoglobulin E. Clin Exp Allergy. 2003; 33:1443-49.

                            20 / 21



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

M�

Recombinant allergens as a new diagnostic tool 

for allergic diseases

A. Varasteh1, M. Arefi2

Abstract

Almost 10 centuries ago, clinical symptoms of allergy were reported for the first time by the great Iranian 
sage and scientist, Zakariya Razi. However, his report was neglected because fatal infectious diseases were 
taken more seriously into account. About 1000 years after this report, infectious diseases were less 
dramatically propagated due to the improvement of hygienic conditions. Nowadays, prevalence of allergic 
diseases has increased more than ever before. This prevalence has imposed heavy charges on society. Thus, 
diagnosis and treatment of such diseases has gained particular importance .In Addition to recording patients' 
history, having skin prick test by applying natural extracts of allergens is among the oldest diagnostic 
methods. Using natural extracts, providing and standardizing of which is challenging, is often desirable in 
diagnosis of the allergic reactions. Developments in molecular biology, biochemistry, molecular 
biotechnology and genetic engineering techniques of preparing proteins has made it possible to identify and 
purify natural and recombinant allergens. The present paper, while presenting a brief review of diagnostic 
techniques of allergic diseases, pinpoints the role of recombinant allergens in promoting the applied 
techniques. 
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