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6��'��7 86���
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)�/ 2�,�'�� 4� +�E�� %����@ ���� G )��)6*�  �6& F�1�

2�,�'�66�A   �"�!66� �" F�1���7�)66*�]5:4[ G)66-�* �
H66 � +�66I7 �" 3�66 �J 1  �5�66*]7:6[  "�)1�667 466� '

�!�K����'"(RF) 
 � 8L'  ���]8[.  

)�/ 
�����7 �'�?� 3�  5� �"��-� �� �!��� 3!� ��A


)�/ 3� �A� 5� 
)�/ 4� C 3�   3�6<�� 2&� �3�"�!��)-� ��A

� �" � +�"���A M*�� 41 !A�  26&� 4��� N�� "� 
O*�$

)�/ 3� �A ����� 
)�/ '    P�6� 86&� � ' �6)�� �� ����   ��6�

3���� 4� %O-�     ��61 !6���� "�!��)6-� ��A]9:6[ . 6� 4
 !���� �'0� 
)�/ 
)�/ !���� 4� %O-� ��"5 5� ����  ����


A���&��5/ ������Q "�� P�� 8 � +�E��  �"�� ���
]10[ R'" 5� ���?)*� !$�5��� '  �6A 
 C�6B� ��   !6$���

 %-�� ���&��5/ ' 3���Q �� #�)*� ' ������=]11[.  
+�* 5� P�� �A� R'"   ' S�6�T� U��� H�'�?)� U�A
5� ���?)*� IgY � V-Q  2�6$W A ' 
OX S�T�� Y�!A

   5� 
���6�� 46��� 3/ 
��6�"� ���?)*�   
��6?� 86����� 
�"� �� 
��?� 8���� Z�ET�  ��'" ��6A   �"�6L ��

 %66*� 466)7�(]15:12[ .R'"  U��66� U��B$66��� U�66A
 ' [��T)*�S��T� IgY R'" 8��� U�A "\�*  �� 
A�

H�� ' G&!* ��?��* �������/ ��?��*    +�6<��( 2��6��
]17:16[ R'" '   H7��(���666�'�1 U�666A�  8��6666�

  3��66*��)��7 +� �]���7'"!66�A H7��(���66�'�1]18[� 
 H��& ^&�I� H7��(����'�1]20:19[  H7��(���6�'�1 �

H�_C ]21[  '   ]6���7��� `�6�� "� H7��(����'�1]4[ 
����  %*� .
)�/ %� A� 4� 4C�� �� !a ���� IgG  3�6-��

4I��b� 2&� "� �
OX S�T��"�� 
)�/   "� 3/ !6a ����
 2&� ' !&��( !���� N�� 
)�/ 5 5� ����  R'" 46* 4� ��"

!� S��T� �'�?)� .  �6a�Q 46I��b� 5� Y!A  2)7�6& �
���� 4$�B� R'"   S�6�T�IgY  6L�E)=�
  'IgY   ��6�

��� ��"5.  

��� � $��� �#  

�	
� 5�� 36��  ��#: IgG    3�6-�� S��6=) � ��6* ( "�

��� ]& %>�e 
��� "� ��(   
6< � ��?-7 �7�� "� �)��

)PBS( �)��7 �� ' 8Q 2/0   !6&��( 8&�)6*� 3'�<�� .  46�
+���� 5� GgQ ]& IgG  !�'�7 8��1 3��C�� GgQ h&

)� ��* (� ' 47�a� 4&��( i��T� 
��=  3��6-���� �� !
!� 4�B� 3/5� 
>��e .    N�6� �6A 46�5/0  
6���   5� �6)��


)�/ i��T�  �&5 �"�L 4� 3!� 5� 4b�� 2&!$j "� 
��
3'"� ' 
)*��   4�k�)4$�* 4�k� (!&��( l&"� .  46*

  
6)�/ 5� "'/��6& l&"�     !6�'�7 S@�6� 3��6C�� "� 3�
)� ��* (4)?A 4* 8L��7 4�   %67�( ��6g�� �� .  5� m6�

 3�$� X��2 &� 5 �5�* N�� V*�$� �A ) 41 �&n� R'" ��
"� 3/ o�� PT� !�/ !A��= �!I� ��A(N�� GT� �   �6A
p C 4��5'" ���� "� ' �"'/4   
)��6* 46C"�    �6� ���6(

!�!� �"�!B�� P&��5/ 3��5.  
  

6� ")7 8� 9��1�� IgY,$�6  

[��T)*� IgY     ��6g�� 
&�61�� ' �6)�1/ R'" 4� ��"5 5�
 %7�(]10[ . 26&� ����  "�61�    5� N�6� G6T� ��"5 �!6)�� 

3/ �!�?* !� 4)-� ����&� \/ �� ' �!C . ���e mJ*
  !6� 46)=�!�� "'� ' �!C 3/ q7��� . ��"510    �6� "�6�


��� 4* ]&"!&��1!�*� +����  !&��( l�@" ��* "n��
  �6� 
���-��J*�* ��pH    6� r$6� 
&�6B� 4  !6�/ %6*� .
8L�Q 3��-��J*�* 4�      ��6�� "� %��6* P6� �!6�

 "�Bj
)��* 4C"� !&��( �"�!B�� ���( .����/   �!6� 4�
30 "� 466��@�  
)��66* 466C"� "�66Bj ��66�� "� ���66(  
 g  ×15000��* 6� ��?&�)! .    _6e�1 5� 
6&'" +�6���
L ���� "�O� ]& �"� � 2 ��' 
7�  !6I� 8Q��� ���� '

!� �"�!B��.  
  

�:�; 36�� IgY  

U��66� �S�66�T IgY 5� ��"5 �"�66E�5�  R'" 466*
\�*"   �6� 
6A�  
6��   +�6���( 2��6��  H7��(���6�'�1 �

H��& ^&�I��    !6� ���?)6*� H�_6C H7��(����'�1 ' .
 +'� 4�Q��S��= �5�*IgY   S�6�T� R'" 4* "� 4	

 \�66*" 8��66� ���66� F�)66�� 
66�� �66� 
66A�  2��66��
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+�<��(6000 ��� .2&� ����    +�6��� 5� �"�61PEG 40 
!L"� "� \/ �b��       �6� !6� 47�6a� ��"5 �"�6E� 46�

 
&�B� %>�ePEG 4� 12!�*" !L"� .2&�  ���� "� "�1
��� � 3 A �'" ' t   %67�( ��6g�� 
6-�X�$u .  i�6�T�

866L�Q  �!66� 466�30 "� 466��@�  ��66��10  466C"�

)��* "� ���(g  ×10000 !&��( ��?&�)��* . 5� \�*"

    46* "� S�6�T� 
&�6B� 4�Q�� ���� ' �!C 
&'" p&��
!� ���?)*� v�)T� R'". \�*" R'" "� �� 
A� PEG 

�Q \�66*" ��?66-7 �7�66� "� +'� 466�Q�� 5� 866L50 

���   �6� "n��5/7 pH   !6&��( 86Q .   5� 3/ 46� mJ6*

 w�)66*� +�66���PEG 40 !66L"� 
&�66B� %66>�e �66� 
12�&10 !� 47�a� !L"� . �!� 4� 8L�Q i��T�30 
��@� ���� "� 410   
)��6* 46C"�  "� ���6(g  ×10000 

 ��?&�)��*'  ����/� \�*"  �7�6� "� ' �!C 
&'" p&�� 5
���� 8Q i�! .  

H��66& ^&�66I� 
7��(���66�'�1 R'" "��  466�Q��
 
&�B�S��T� IgY  �$��/ 8��� U� 2&5" U'�Q 3�)* "�

 n�� %��* �� 5"�?* 8���)��*��"�7 (%7�( ��g�� .  m6�
��?-7�7�� �� 3�)* 3!�*" +��I� 4� 5�50  H6���   "n�6�

 ��5/7 pH�  U'�Q \�*"IgY  %>�e "�15 
���   ��6(
H��� "� � �)��" !&��( 8Q �7�� 2&� . 86L�Q +����   �6�
 %��*15 H���     !6&��( 3�)6* �"�' %��6* "� �6)�� .

   \_6C �6� !� 4)-� ��?-7 �7�� H7�1 "�!�� �� 3�)*
 [�� +�X"� 3/ HC'�= p&��280 G1 4� �)�����   5� �6�

05/0 !�*" .2�,�'��     +�6 �� �6� 3�)6* 4� �!�O-j U�A
 %>�e V��3/0:0/0     �6� "� G&!6* !6&��1 "n�6� �7

!�!� �!C 3/ 5� ��?-7 .  
H�_66C H7��(���66�'�1 R'" "��  
&�66B� 466�Q��

S��T� IgY   !6C�' 41 H��)* 5� ���?)*� �� !6�����IgG 
%7�( ��g�� ���� 
��-�� .2&� ���� "�1�  5'"�?* ��( '�

4B +�I7  !���� 3�����* �� �!�)��*��"�7(�    �6A �"�6� 4*
 �� "��100 
���  � ]6& ]&"!&��1 !�*� �)�� 
6��   "n�6�

!&��( �"�)� �� !� 4)-� . �A "� +� 3��� \�*" ����
  ��?&�)��6* 5� �4�Q��)g ×800   46�   �!6�10  46��@� (

!� ���?)*� .15 
���  �)��+����IgG   "� 
��6-�� S��=

%>�e2 
���  
6��� "� ��(     ��6$��1 �7�6� "� �6)��1/0 
 �� "n��5/8pH  G&!* !&��1 �'�Q5/0    +� 46� "n�6�
!� 47�a�. i��T�2      �'" �6� t�6�� ��6�� "� %��6*

%667�("��@ ��"/ %661�Q �66� "���66�'" .3/ 466� mJ66* 
100
���  2�-��( +���� �)��2 /0  �� "n��8pH  �'�Q

 G&!* !&��15/0  8@�!Q ���� ' !&��( 47�a� "n��2 
%7�( "��@ t��� ���� "� %��* . !� 4��T� 
&'" p&��

 +� '5 �� x�� '� �� \'�$)� "�X 4� "��  ��)6*� �71/0 
 �� "n��4 pH  G&!* !&��1 �'�Q5/0   m&�6� ' "n��

1/0  �� "n��8 pH    !6&��1 �'�6Q  G&!6*5/0   "n�6�
!� 4)-� .8L�Q +�  46��� 3�)* ]& "�   V6*�$� ��
!� 4)T&" . 5� 
7�1 "�!�� �� mJ*PBS  4� �� !� 4)-�

!�*" +��I� . \�*"�'�Q IgY %>�e "�10 
���   ��6(

��� "�  "� �)��PBS "� ' !&��( 8Q 3��5/ �A�  �'!Q
200 
���  %��* �� 3/ 5� ��(10 
���   %��6* "� �)��

!&��( 3�)* �"�' .  3�6&�C �4�� � �'"' 5� m�PBS   �6�
 %��*20 
���  !6&��( "��@�� 3�)* �� %��* "� �)�� .

 G61 4� 
C'�= p&�� \_C 3!�*" 5� m�   5� �6�05/0 
)[�� +�X "�280 �)����� (2�-��( �7�� 1/0   �6� "n��
8/2 pH  %��* ��10
���      3�)6* �6� %��6* "� �6)��

!� +� �� .GgQ "� 
C'�= p&��  ��A2 
��� ��)��  "�
4���     "�!6�� y0O6@ 41 P&��5/ ��A2/0  
6���    �7�6� �6)��

m&��: HCl  �� "n�� ]&8pH 3/ "�  ���� �!� 4)T&" �A
p C !&��( �"'/.  
  

,6�(�� ��<���% =>�7 3���  

'�� %>�e3��-	��7 ' �"�E� 2�,�    46� S��6=�� ��6A 
  R'"UV �5�!�� !� ���( ]22[ .R'" 2&� "��   \_6C

466�� �  [�66� +�66X "� �66A ��66A280 '260  �)����66�
�5�!��  %>�e ' ���(   4O6*��� �6&5 +���7 lOX 2�,�'��
!�: 

)76/0  ×"� \_66C260 �)����66�(: )55/1  × \_66C
"�280 �)�����(mg/ml) =  (2�,�'�� %>�e  
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%>�e IgY   
6����= V&�a 4� 4C�� �� 4� S��=
�X "� 3/ [�� +280  �)����6�     4O6*��� +�6��7 l6OX

!&��(:  
 V&�a
����= IgY/ "� \_6C280  �)����6�mg/ml) = (

2�,�'�� %>�e  
 
����= V&�aIgY  S��=1 1

1.4
cm mg

ml
ε

− −

=
   �6>� "�

 !� 4)7�(]23[.  
  

"���% &2 �$ 6�������1?:� ����@ A��
��@ ����BC �$ (


(�D�E:�� A��$�$ F  

SDS-PAGE ��e  
&��Q�)�!$$	��Q� ���� "�kQ �!� "� (
 
��n R'" #�*� ��]24[  �!$$1�!C +� "�10  !L"�

G1��)� +� '  �!$$14 ' !L"� SDS-PAGE   
&�6�Q�) "�
�!$$	��Q� ���� "�kQ ( �!$$1�!C +� "�5/12   !6L"�

G1��)� +� '  �!$$14 %7�( ��g�� !L"�.    G6gQ "�6Bj
 4�� � 4�� � �7�� GgQ ]& 4�)x5 (   r$6� ' !6� ��'7�

%7�( "��@ R�C \/ `���"� 4��@�. 10 '�<��  5� �)��
]A�j 4� 4�� � �A %��z ��)�' "� ' 47�a� �A150  %�'

!� 5"�7'�)<�� . 
�/ 
*���1 �� +� �5"�7'�)<�� 5� m�
350–R )��*��"�7 (|�"   !6� �6��/ ]25[ .  �"��6� "�

L"� ' G	��� �5��� �"��   �6� +� "� 2�,�'�6� ��A!��� !
� ���)*�G	��  r$*)�$�A (!&��( 2��I�.  

  
,6�(�� =�:��� 3���IgY �G
H� ���6@ ��  


)�/ %���I7  !a ����IgG  �5�!6�� �&n� R'" ��   ��6�(
!� .2&� ����    %6���'�<�� ]6A�j �A 4� �"�1) ]6��� (
100  5� �66)��'�<��+�66���IgG �66� 
��66-�� %66>�e10 

"� ��66('�<�� ��
66�  �66)��"� PBS  !66&��( 47�66a� .
%���'����  �!6� 4� �A2   ��6�� "� %��6*37   46C"�


)��* !� �"�!B�� ���(!� .  ���6)�� �t�7 3��5 5� !I�
]A�j  ' 46��T� �A250   �6)��'�<��PBS    2&�6� �'�6Q
 %-��5/0 %��� ' !� 47�a� !L"�   �6A15  "� 46��@� 

!$)7�( "��@ t��� ���� .%���   +�6��� �� "�� 4* �APBS 
 %-�� 2&�� �'�Q05/0  !L"�)PBS-T (!� 4)-�!�. 

100 4�� � 5� �)��'�<��  l6�@" ��A    �6� �!6�PBS-T   46�

]A�j 4� 4��'� %��Q   ]6& �!� 4� ' !&��( 47�a� �A
"� %��66*     !66� �"�!66B�� t�66�� ��66��) %66@"

4�� � �A2000:50    3��6-	��7 46� 4)-� "��IgY  ��6� .(
%���  �� "�� r$� �APBS-T !� 4)-�!� .   !6I� 46�Q�� "�
100 
)�/ �)��'�<��  !a 
��(�= ����IgY ) 4('}��(

� ��* %	�� 5� 5�!�-1��� G&�/ �� ( 4140000  �� "��
PBS-T @"��� �!� l� ,]A�j 4�  47�a� �A   �!6� 46� '

]&  !� �"�!B�� t��� ���� "� %��* .%���  "�� r$� �A
+���� �� PBS-T 4)6-�  %6&�B� "� '100   5� �6)��'�<��

-��* 4�}�-1� \/ ' 2&!&$� 8�)� ��)� ���))�1��(   46�
]A�j !� 47�a� �A . 5� m� P$1�'15  3�'7� �� 4��@�
50      v6@�)� !6L"� r$6� ]&"�?��6* !�*� �)��'�<��

]A�j \_C ' !&��( "� �A450    �6&n� `6*�� �)�����
 "!&")Bio-TEK Instruments( !� %K��@.  
  

�1��
 �#  

S��T� 5� 8L�Q r&�)� IgY 46�    "� v6�)T� R'" 46*
 8��2  '3 %*� �!�/. 8<� 2  H&��Q���e 5"�7'�)<��
8<� '3 2�,�'�� H&��Q� 5"�7'�)<��     H6� 3�6�� �" �6A

!A�.   
O6-� "�!�� ' 2�,�'�� ��� %>�e 4� 4C�� ��IgY 
  46	 !&��( ���I� ���"5 �!�*� �"�E� "�IgY 17:15 

 !L"� 5�      8��6�� �" �"�6E� 26&� 
6$�,�'�� ���6)��

� !A�.    46g�)� 46	 
�_C 
7��(����'�	 5� !I� "� 3/

 8��1 �!�/  5:4  PT� !L"�IgY  �"�E� "� ��C��
 !�O6-j 3�)* 4� .  ���(���6�'�	 26&��    46�@ '� �'�6Q

��� �! � 
$�,�'�� .    5� �!$&�6��7�� ���6 A 461 +'� 4�@
    �"�6E� ��6A 2�,�'�6� 4� i���� �!&��( ["�= 3�)*

��"5� 
)�/ 4� C 5�  ���6�   � �6�e U�6A5 IgY 
6L�E)=� 
) !aIgG 3�-�� (%*�' �   �6��u� 5� !I� 41 �'� 4�@pH 

   46� i�6��� �!&��( ["�= 3�)* 5� 2�-��( `*��IgY 
 !aIgG   46	 %*� 3�-��5:4    ���6)�� !6L"�IgY  '

 �'!Q5/0  ��"5 
$�,�'�� ���)�� !L"�%*�.  
�Q 4666�@ '� 4666� i�666��� 5"�6667'�)<�� 5� 8666L

 8�66� "� 
�_66C 
7��(���66�'�12  '3 /%66*� �!66� .
8<�2 4�@ '� 2&� ���)�� 
&��Q���e 5"�7'�)<�� �"  "�
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 3��-	��7 �� 4-&���PEG 
� 3��� !A� .3�)*1  2&� "�
2�,�'�� 4� i���� 8��  ���� \�6*" ��A    `6*�� �!6�

PEG    ' "�!6���� 2�,�'�6� !6��� 2&!$j �'�Q 41 %*�  
  

0

0.5

1

1.5

0 10 20 30

FRAC.num

A
B

S

0

2

4

6

8

P
H

  
A?I 1 �"�E� H�_C 
7��(����'�1  "� ��"55'"�?* 3�)* 

 4  !����� �'�Q H� IgG 3�-�� 

  

  
  

IA? 2 SDS-PAGE 2�,�'�6� H&��Q���e    3�6-	��7 U�6APEG 
)3�)66*1(�  +'� 466�@)3�)66*2 ( �'� 466�@ ')3�)66*3 (

   H��66& ^&�66I� H7��(���66�'�1 �
�_66C 
7��(���66�'�	
)3�)*4(� \�*" 4�Q�� '� 
A�   �� ��PEG ) 3�)*5 .(  3�)6*

M � 4� 2�&�� 5� 3�5'� �6� H�5' U�A�1"�� 8��� n� 53 �76 �
116� 170� 212 %*� 3�)������	.  
  

2�,�'�� 5� 
����� G1 ��A %*� "�!�� .3�)*2  i����
2�,�'�� �� � y�O&��� 8��� ' +'� 4�@ 4�  \�*" ��A

 `*�� ��� �PEG 
�  ���&5 %A�O� 3/ ����� ' !���
 3�)* ��1 �"�� .3�)*3 \_C PT� 4� i����  �!� 4�

 %�I@�� "� !��� ]& �"�L 4� 41 %*� 
�_C 3�)*

�5'190  35' ��A�1"�� �� 4-&��� "� 3�)������	

 n�� 
��<���)��*��"�7 (
� �!&� ��� . r&�)�

G	���  5� 2�,�'�� 2&� Z��= 4	 ��� 3��� 
g$*4/16 
 3��-	��7 "� !L"�PEG ) 3�)*1 ( h&�� 4�95 

L"��!�*" 
�_C 
7��(����'�1 "� ! )3�)*3 ('  
  

  
  

 A?I3  SDS-PAGE   2�,�'�6� H&�6�Q�    3��6-	��7 U�6APEG 
)3�)66*1(�  +'� 466�@)3�)66*2 ( �'� 466�@ ')3�)66*3 (

 H��666& ^&�666I� H7��(����'�1�
�_666C 
7��(���666�'�	
)3�)*4(  3��6-1��7 �'� 46�Q�� 2�,�'�� � PEG ) 3�)6*5 .(

 3�)*M   3�5'� �6� H6�5' U�A�1"�� 8��� n�� 4� 2�&�� 5�4 /
14 �20 �30 �45 �66 �97 %*�.                    

  
%*� #�-���� 3/ 
E��=�� .  "� r&�6)� 2&� ��O*���

 +'!C1 %*� �!�/.  
8<� "� 3 4�� � 
&��Q� 5"�7'�)<��  %6*� �!�/ �A .

3�)66*3   �'� 466�@ ���66)�� 466� i�66��� 8�66� 266&�
   46� 46	 %6*� 
�_C 
7��(����'�	    !6��� '� �"�6L


� �!&� ST�� ���.   
   ��6�g�5 46� i�6��� 4	 !��� '� 2&�     ' hO6* ��6A

 2��$*IgY   2�&�6� 
�5' ��A�1"�� �� 4-&��� "� �%*�
)��*��"�7 ( %6�I@�� "� V���� 4�    
6�5' ��6A66 '27 

!�"�� "��@ 3�)������1 .  Z�6�= �� 5"�7'�)��� x�� 2&�
� +�E�� 4%*� 4� �" �!�/ 
� 3��� o�a' !A� .  

   +�6E�� %6���I7 3��!6��" 
*"�� IgY   5� 86L�Q
      461 ��� 3�6�� �6&n� R'" �6� 
�_6C 
7��(����'�	

� +�E�� 4%*�  5� P�� �!�/77 ��I7 !L"�   ��6� %6�

)�/ %*� �"�� �" ���� ) +'!C1 .(  
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\�*" R'" "�  �� 
A�PEG�   2�,�'�6� �!6)��   U�6A
 `*�� ��"5 U!�*� �"�E�PEG   H&�6B� %6>�e "�12 

!� ���� \�*" !L"� .  46�Q�� 5� 8L�Q \�*" +'�
H< � ��?-7 �7�� "� (PBS)&��( 8Q �!g� ' ! ̀ 6*�� 

PEG  
&�B� %>�e "�10   �6&12    ���� \�6*" !6L"�
!� .5� 8L�Q 4g�)�  "� R'" 26&�   8<6�2 '3   �!6�/

%*� .3�)*1  8<� "�2  '3  2�,�'�6� 4� i����   U�6A
���� \�*"     `6*�� �!6�PEG   3�)6* '5   '� �6A "�

\�*" �'� 4�Q�� 4� i���� 8<� �� 
A�  PEG   %6*�
41  IgY  8<� "�2 ��e `&��� "�    �"�6L 46� 
&��Q�

 8<� "� ' U!��� ]�3   �"�6L 4� 
&��Q� `&��� "�
 !��� '�)]O* ' 2��$* ���g�5 (��� H� �!&� . 2&� "�
R'"�     +�6E�� %6���I7 3��!6��" ' Z�6�= IgY   46�

 4� ]&�� V����95 5� P�� '90    ��5 2�6 T� !6L"�
 %*� �!�) +'!C1.(  
Q 4g�)� 8<� "� 3�& ^&�I� H7��(����'�1 5� 8L�

]4 [%*� �!�/ . H$�,�'�� 4�@ 4* U'�Q ����(����'�1 2&�
%*� ST�� .     5� �!$&�6� �7�6� ���6 A 461 +'� 4�@ '�

 2�,�'�6� 4� i���� �!�!&��( ["�= 3�)*    �"�6E� U�6A
 5� ��e ��"5IgY %*� .      %6>�e V�6� �6� 461 ��6* 4�@

� �!&��( ["�= 3�)* 5� G&!* !&��1 8��IgY   �6� ��� A
4� ��&� 2�,�'�� ]&   ��6��� "� 41 %*� 
E��=�� 3��$�

 %*� ��B�� �5"�7'�)���) 3�)*4  8��2  '3.(  
   H&�6B� 46�Q�� 4� i���� 8<� '� �A "� 3�)* 2&�

S��T� IgY %*� R'" 2&� `*�� ."� 8<�2 �IgY  ��
 H6<&�)<�� "�� 41 ���&� 2�,�'��    ��"�� 3/ 46� ]6&��

%*� ��� A .��  +�6E�� H&�6�Q� 5"�7'�)<�� ��� IgY 

)8<�3 ( 
6E��=�� 2&� 4	 %*� 3/ 5� 
	�Q�   
6�5'
G	  2��$* ���g�5 5� ��IgY 2�&�� %�I@�� "� ' �"��   �6�

 
6� "��@ ���g�5 2&� 5�  ��6�( . 2&����6$��    26&� ]6�<?�
 ���g�5 �� 2�,�'��2��$* IgY    46	 
)��6Q "� Z�ET�

!��� ��&5 �!� 5"�7'�)��� 4�� � %>�e  ���6* 3�!$j �
%-�� .R'" 2&� "��  +�6E�� 3 ��!��" ' Z��= IgY 

 4� ]&�� V���� 4�68 5� P�� '72  ��5 2� T� !L"�
!�.  
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A?I 4 I� H7��(����'�1 3�)* U'" ��"5 �"�E� H��& ^&�
U� 5'"�?* 8����$��/ 8���  
  

JK�  

IgY �! � 
)�/ #01 2&��   %*� 3�(!��� ��* "� ����
�� )=�66* �'�66?� 4661 �66� ���66&5 ���66<� � ' 
IgG 

 �"�� 3�"�!��)-�]4:1[ .
)�/ 2&� 
��'��7  ���"5 "� ����
 R'" 46� 5��� �!�     ������6= !6$��� 
 C�6B� ��6A ' �
 3/ !���� 3�<��
)�/ 5� 
����� 4��� 3�   �6� �!� ���� �A


)�/ !���� ���� 
BC�� 8��@ ' GB� pO$� 3��$� 4�   ���6�
 ��� o�b�]26[.  

  

  

&�(  1 ��=' Z  S��T� 3��!��"IgY \�*" R'" 4* �� 
�� �� 
A�   
7��(���6�'�	 ' 3�& ^&�I� 
7��(����'�	 �+����( 2����

�_C  

=��
6�� (L�$ 
=�:���  

 )!�  (C��( 

O��;   

)(L�$(  
IgY (mg)  

 P�� ��<���%

)"��� P��(  
���� ��C��  

100 18128  4 4/10 260  ��"5 �"�E�  

1/96  17402 4/16 10 9/60  PT���"5 \/ "� +���� 

75/93 16995 30 75/9 20 
�� �� 
A� \�*" +'� 4�Q�� +����( 2����  
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4/90 16387 95 4/9 10  
�� �� 
A� \�*" �'� 4�Q�� +����( 2���� 

9/71 13034 68 48/7 11 3�& ^&�I� 
7��(����'�	 

7/77 14086 95 1/8 6/8  \_C 
7��(����'�	 
  

 � 
6O�1�� �� �a�Q 4I��b� "�  �6b�� \/ R'" '� 5
\�*" ' �!�*�  �� 
A�PEG 2�,�'��   �6�� 4� ��"5 ��A

�V*�$�     !6&��( �!6C ��"5 �!6�J�� ���6� 5� ' +���� .
���� 3��� 
&�1�� ' �)�1/ l�@" 4	 !��  �b�� \/ �� �5�*

�!�66*��"�	 ' ���66* 
66�'" �  [��T)66*� ���66� !66�
2�,�'�� \/ ��A  4� C 5� %*'�IgY   N�6� GT� ��"5 5�
 %*�]17[ .\�*" R'" 3�'7� ��  �� 
A�PEG  2&� "�

   %67�( ��6g�� 2-��� R'" #�*� �� 4	 4I��b�]16[ �
�'�Q PT� IgY �*" 
���b� 8�� 4� ��"5  ' ��6	 \

���* �" "�	 4���� �	 ��� .%&� 4� C5�   5� ���?)6*� ��A
PEG \�*" ���� 2�,�'�� 
A� �A�     26&� ���"�6	 3�6���

\�*" ����   ��6A��� "� �!$A�    46C"� �?6L 5� ��n�6�

)��* � )Q� 3'!� ����(4)��*�' + 2�,�'�� 3!� %*� �A 

]27[ .� 4\�*" R'" "� �'0�  �� 
A�PEG  0=�6� Y
\�*" 8L�Q \�*" �] � `*�� 
A�  ���&� 4� �5���

   "�(5�6* 
7��(���6�'�1 x���� �� S��T� 4���� ' �"�!�
%*� .     [��T)6*� 46	 %6*� ��6a�� 4� �5nIgY  �6B$� 
*���2-��� R'" #��  �6��� ' �"�!� 
���b� 3��!��"  


� 3/ 5� 
BC�� 8��@ PT� 2)7" "!A  ���]17[.  
\�*" R'" '� "�   46�Q�� '� 
6A�   �6� U�PEG  '

 
&�B� 4�Q�� 3��$� 4� ]& �A 41 H�_C H7��(����'�1
 +�E�� �!� ���?)*� S��T�IgY     Z�6�= 46C"� �6�

 4C�� 8��@) 4� h&��95 !L"� (� H���!��" ' V���� 4
5� P��90  '77 � !L"� 4  !6�/ %6*� .  "� �86���� "�

 3�6& ^&�I� H7��(����'�1 R'"�    ' Z�6�= 46C"�
 +�E�� 3��!��"IgY 4�  V����68  '72 ��� !L"� .� 4

     +�6���� 35' 46	 ��� 3�6�� 46I��b� 2&� r&�)� ��'0�
866��	 IgY  �'!66Q190 ' '��66�g�5 35  ' hO66* ��66A

 4� 3/ 2��$*  V6����27  '66 �	  %6*� 3�6)�����.  "�
 �r&�6)� 2&� �� 4-&���   3�"�6< A ' ��6��'�"' '�   5� 461

  �)$6* !����� 5� ���?)*� �� 
�_C 
7��(����'�1 R'"
)TG19318(  S��6= ����   �5�6*IgY  �	 ���?)6*�  �!6��

 V���� 4� 3��!��" ' Z��= �� 
��E�� !$)-����90  '
5/98 � !L"� 4%*�   !�"'/]1[ . 41 ���&� 4I��b� "�
� ��"�66< A ' F�661 `6*�P ]9[  R'" 5� ���?)66*� �66�

\�66*" 5� !66I� 
�_66C 
7��(���66�'�1  `66*�� 
66A�
%7�( ��g�� ������/ ��?��*
)�/ 3��!��" 3��� �  ���6� 

8L�Q 81   3/ Z�6�= 4C"� 
�' �!� R"�( !L"�
!&���� R"�( .� 4   46	 !6���� 3��� 2����� 2&� �'0�

IgY � 
L�E)=� %*� 4�!�/�   h6& 4� h&��  !6L"�
 ���)��IgY  ���� ��"5 %*� .   3��!6��" 46j�(�IgY  "�

G	 ����'�"' ' w�	 ��I��b� 5� �a�Q 4I��b�  ����� ��
 4� +�E�� 2&� Z��= 
�'   ��n�6� 
BC�� 8��@ 3���

%*� 4���� ��I��b� 5� . 4I��b� 2&� r&�)� �2&� �� �'0�
 
	�Q 4	 %*�5:4   ���6)�� !L"�IgY  �" ��"5IgY 

� 
L�E)=�
� 8��� !A� .  
6��� yn� )Q� x�a�� 2&�
\��b� `&��� 5� 2 &� �� N�� �5�*  �a�Q 4I��b� "� �A

%*� ����.  
��7    3�"�6< A ' 
��6� '�]28[    5� ��6= 46I��b� "�

S��= ���� 
�����1 ^&�I� 
7��(����'�1  �5�*IgY 
 !���	 ���?)*�    Z�6�= 3�6�� 46169:60   ' !6L"�

 3��!��"65:60  �" U��� !L"�IgY  !6���� R"�( . "�
��"�< A ' ���A ���&� 4I��b�P ]29[   
7��(���6�'�1 5�

�� 
����/ ^&�I� �$��/ 8���   46�Q�� "� ' 8*�?* 8���
 5� U!I�\�*"  
6A�      ���6� G&!6* ��?��6* `6*��
 S��T�IgY �	 ���?)*�!�� .3/ 4I��b� 4g�)�    3�6�� �6A
 4	 ���IgY � 4  H���!6��" ' Z��= 4C"� 5� �!�/ %*�

 4�   +��6I� V6����98 '73    "��"�6=�� !6L"�  %6*� .
  ]6���7��� 
7��(����'�1)(T-gel    ���6� ��6�&� R'"

S��=  �5�*IgY  3�"�6< A ' m��A 41 %*� '� ]4[  5�
!���1 ���?)*� 3/ .   R'" 5� ���?)6*� �6� H&�1�� ' �)�1/

\�*" 
A� �� ) PEG4�Q�� 4*(� +�E�� IgY �6�   46C"�
 46� 3��!��" ' Z��=   V6����86  '91  !6L"� �"  6� 4

 !��"'/ %*�]17[. R'" 4	 %*� ��a�� 4� �5n  ��A
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 R'" ' ]6���7��� ' 3�& ^&�I� 
7��(����'�1   U�6A
\�*" 
A��  S��T� ���� 4j�(�IgY   !$)6-A !�?� ���

 ���� 
�'S��T� IgY  !$)6-�� ���?)*� 8��@ 
L�E)=� .
H7�X 5��  %BC H&�B$� 4� H��& ^&�I� H7��(����'�1
 S��T�IgY ��  Z��= 4C"� 3��� 3��� 2�&�� 4� 4C��

  %6-�� HO6*�$� R'" �+�E�� %���I7 ' .   26&� r&�6)�
R'" 4-&��� �� ��� 3��� 4I��b� � U�A 4  ���6� 4)7" "�	

 S��T�IgY  \�6*" R'" ����    �6� 
6A�PEG   
6�'"
   R'" ' %66*� n�66� 3��!66��" ' Z�66�= �66� ����66*

H�_C H7��(����'�1� V*�$� H�'"  S��T� ����IgY 
=�
)�/ 4��� 
L�E) 3�  %6*� ��&5 �& G	 #���� "� �A .
� 4   26 &� �6� 46	 !&��( ST�� �'0�    V6*�$� �5�6*

N�� 
� �A  GB* 3���IgY  4� %O-� 
L�E)=�IgY  �" ���
   ��� P&�67� 3�6��� !6Q �� .    "�6$	 "� 
g&�6)� 2�6$j

%&� ��A IgY���� 
�   46� 3/ 5� 3��6)� �� ���    3��6$�
�/ 5� ��7�' ' V*�$� pO$�
)  ����    v6�)T� Y�!6A� 46�

�	 ���?)*�� . +�D� ����IgY � 4   46I��b� "� �!6�/ %*�
 4��� 4	 �a�QIgG   "� v6�)T� +���� 4� %*� 
��-��

%�	 �A%*� ���?)*� 8��@ 
OX S�T�� �.  
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