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���� �!�"���#$  %!� �&' �(�
����)*� � +, �-./�� �!���0#1 -�)1 -./2#$-�)1 -3/ 4 5	�+ ����
 �!��#6� 7�#8�9���,�3� ����#/ ��:&*1 �%;�� ��<=� ��� �!�/�3.
8 7#/#1 �� 1�! -.>� �!��&.&? �&'-�)1�

����� 
%�& � �'��� 

���1 ��
�� 7��/@$ 7�A.B�� $ 7��8 �! C/� � � ��  D)31 � ���.8 �A.(#E�#&F#�#�;� �A.1#%(�  .G� 5=1 7�+

 � .H � 7��IJ�� 7�+�#�!���1� -	������ �;���� K��D1 .��/@$ ,� A.(#�#&F#�#�;� M.&N� -3;� � O�� �E� 

P���� �� Q;R�$ �&S� A+#! �1 T�U�� � �#	 �;�$ V#D)1 �AW! � II�1 -	�� .AW! � �� ���.�/� C=?II �E� 

X/�31 Y;� 	 7� � M(�4 �� �.(�� ���1 ��#3' �� ���Z�/� 7-;�� :;�<� A.(#�#&F#�#�;� 7,�/� E..[� O�� ,� 

-;� F ���Z�/� A+#! ����; .� -8 ���1 A;� �.=� ,� K-+ � M.E&N� 7-EJ� PE8� 1 7� E� �� ,� ���Z�E/� �Y/�

\� ;� ��#� 7-;�� :;�<� A.(#�#&F#�#�;� -.(#� C=? �;��, C/� .

�& (�� � ���� 
�� U� ]#� ,� �-	 T�U�� �J(�*1(experimental) �#� .AW! �  .�4 -.(#� �#G31 ��II �A.B�� $ ^E&�N1 7�+

 CG&H �� P���� ,� ���Z�/� �� ��/@$ 7�+�1� 5.G3� �� �� �+ �-	 V �3! Y;� 	 �� � _��Z�1�pH ��#; _�-� �

-	 ���� `#/� .^&�N1 P8� 1 �a �����#�� Q;R�$ -3;� � -E.(#� -E3;� � ���E;,�� �#G31 �� �-	 -.(#� 7�+

 (�� ���E1 ��#E3' �E� ��E/@$ �� <.� �  b;-c; �� -.(#� �&8 1  + ,� PS�8 d;��� � C� F �� � Q;�1,� ��#1 �E.

-;� F �
;�I1 .

�& �)*�� 
� d;��� �R�� ��,�� ,� �!�8 �-1� C/�)gr/kg plasma 
/�(X/�31 f#&4 �)7R��g�-S�� (AW! � II 

:��*1 �$#!�1��� ���-���/����! 7#)� �� �#� �-1� C/�  ;�/A.B�� $ �1 �! ��/@$ 7�� 6 7�+ 7� E� -��#�

 ����� �  b;� �.=� 1 �;��/@$ 7�+E#Z�/� ��E��� -�-	 hZ8 `#&*1 Y;� 	 �� <.� -� .F �� � .AWE! �II E� �

��-I1  G� ,� �-1� C/�7 $ �-33! V�J� A; c.(�!�#� �$#!�1��� ���-���/� :��*1 .T�U�� 7��! 7 / -3i �a ��

�-	�CI��*1 <.� �-	 ���Z�/� 7�+���-���/� �� �! ��� ��W� �� ��#4 7 ;j$ �� c� A.B�� $ ���4�/ C	�� .

�!	  �+	)
 
AW! �II ��-8 ���1 k; �-1� C/� -.(#� 7� � X/�31 Y/�� A.(#�#&F#�#�;� �E! -E	�� �E1 7-;�� :;�<�

 <.i�E� -8 �� �� A; c.(�! 7 $ �-33! V�J� ��<.1 A.3l�+ � _�J�U� ��-I1 CE/�.�� ,� ���4�E/ �E! �;�E?

� V#D)1 ��1 C/� `#&*1 -8 �� �-1� C/� � A;� ,� ��#� AW! � �.=� 7� � O�II � ��J3S ��.� \�.I1 �� 

�#�� ���Z�/� ��J3S ��8 .

��	�, -���,:7-;�� :;�<� A.(#�#&F#�#�;� �(#c(#1 ���4�/ �A+#! O�� �� Q;R�$ �

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

���������PhD ��� ���!��"�#$ �%&�	 '�(���� �)*	 +,�$ -�. /�)0�� -�$1�2 3�)%-���� -�. 4567� 6 4�8�� �,�9 6
��:$ ; <$ 6</:PhD ���� ���!� =��02� "�#$ �%&�	 '�(���� �-���� -�. /�)0�� -�$1�2 3�)%)*	 +,�$ >0:� ?6#@A =��������B 
��PhD = >!%9�%&"�#$ �%&�	 '�(���� ��%���� 
��PhD ���� ���!� ='�(���� ��%����"�#$ �%&�	 �3�)%)*	 +,�$ -�. 4567� 6 4�8�� �,�9 6 -���� -�. /�)0�� -�$1�2 
B�"�@9��, >!%9�%& #9��=6 -���� -�. /�)0�� -�$1�2 3�)%)*	 +,�$ -�. 4567� 6 4�8�� �,�9 
��PhD = >!%9�%& ��02� -���� -�. /�)0�� -�$1�2 3�)%)*	 +,�$ 
C�PhD = >�6��� >!%9 ���02� -�. 4567� 6 4�8�� �,�9 6 -���� -�. /�)0�� -�$1�2 3�)%)*	 +,�$ �� 
��PhD >�6��� >!%9=-�. 4567� 6 4�8�� �,�9 6 -���� -�. /�)0�� -�$1�2 3�)%)*	 +,�$ ��%���� 
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#% �	 ���& D2�6 #E '��$IVIg -���F!5 6 >��GH I��:�� 

���

���	� 
'��$ -�:�� ��!2J� �=2� ��=� I& �K*@$ 6 >	�%E ��

 1� 4%& �6�E I,��� >��%!%9�%& L%,�	 >$#9�& .��N=��

 -�==%$ N%O	6�==� 1� >==.�& ==5 N%$�==P H �==%Q� R==S$ �� T

N% �&�UV���!�� ;U0W$ ��5�#=X 6 ���=)Y�� ��=5��0,�� 

���==)Y��-H �1�==2�#Z 6 I0==9�� >==�6��� [��K==$ �� �==5

�==2� I==0��� -�6��==� ��&��==, �1�==26���.\%==UW	 #==@�H��

N% �&�UV���!��  6� ]%26 "�%)$ �� -�:�� ��!2J� 1� �5 N%

 /�2 �� ��&���� D2�	N5�, (Cohn) ��� 4����F!5 6�I

#���V)���.(�6� �� ��	� 1� I, I% 6� ��5=2 `=��ZS=�

2�=a�%V=� ��=N%O	6� '��b02� �5>$#9T���!�� N% �=&�UV

&Ic=��+	 6 ��=& L2�@$ >�Jde c��+	 �SZ '#$H �2�

 >$ ����� ��#Y0$ f���e -H �#��6 >U=A� �Ue I, ��!�

H/�==F �$ ��==Z6 -==& ��==5 I'#%P:==g R==5)aggregate(

�� N% �&�UV���!�� N�� 38�K*$ ��& )�(.

'��6H�==� �==h,� '16�==$� �6� I==& N% �==&�UV���!�� ��==5

 ̀ ��	� �& 4�8�� >UA�N5�, -H I0��� �%%i	 �6� 6=�U:=%,

 N!�%�(Kistler-Nichman) /�K=*$ I=, #=���V >$ I%S	 

N�,�� I��� II #9�& >$)�(.

'��6H�=� 1� >=.�& ���$ �� =5=�#=��6 c=��+	 ��T1�

�6� '��b0=2� N%:j� �& k%	�!�+�H Rd5 �� 6 >��%!%9 ��5

'#9 & /�K*$ �!e I!%� I,I��=& '�	�, '#$H �2�'�=2� .

1� -�V#==@@, #==% �	 1� >==.�& \==)� N==�� ]==�� �==SZ ��

 1� �=(�� >.�& 6 >��� l��Y	 >���V�	�$6�,pH �#%=2� 

'��!� '��b02�#�� )��B(.

m I&=>U,�� �6� 1� >UA� [#5 N%O	6�� I%S	 ��5 �=5

 �!2J� 1��N%=e �� T�=2� I@�+5 45�, 6 >5�1�& 4��+��

 #��& >&�W0�� �6� /�E �� I=��V I& �� ���$ \%UW	 -�F$� 

�� �%& �=% �Y� I, #@, R5��� =� =$ 6 >��=, k<L:=E�& �n

5���#��02�=#9�& ���� �� >��SZ �� .=�� �=& '6J=e ��%:=& TN

RS$ �6� I, �2� +Z 3��=%%i	 I& �P:� >&�W0�� ��5 =� >

o6�==)$ ���==F	 �==%U&�G 1� 6 '��==& �����==.�& 8�==& ����==�

#@9�&)��T��(.

'��==$ I==& >&�%0==2� >U==A� [#==5 �==X�E I==Y �p$ ��

 '��=$ -��=@e I=& '��b0=2� �SZ L2�@$ D���9 �& D2�6#E

 #=��6 c=��+	 N% �=&�UV���!�� �1�2 \ �. �� I% 6� �=& �

�6� 1� '��b0==2�N5�==, �==SZ �� >==	��%%i	 1� '��b0==2� 6

4��+=�� 6 > �=F �$ >V#@P:=g 45�=, T >5�1�& 4��+��

 �2� '��& ��������F	 .N=�� I, '��& N���& �J	 \.8�&

��, ��R�E >5�(�=��$1H [��=Y0$ "�=%)$ 1� �	8�=& ��5

 6 ��=9 �=	��� >=@Y$ -H ��������F	 q86� �	 ����� 3��A

q�%��n I=& o6+=  3��A �� R=�E "�=%)$ �� �#=% �	 ��=5

#&�� R%!Y	 >0Y@A .

==n� ��==� > �==F �$ ��0.�==2 �==& I==0��� �==%%i	 �6� N

!��=��=N% �&�UV� =5+=%� '#=9 \%=UW	 �� �=& =b02�=1� '��

6��>��%!%9�%& ��5)HPLC وCD(���=G >=2��& ���$ 

�2� I0��V .


� �
� 
 ���� 
��  �p$ N��IY,I1�r�� �	�&>(experimental) ��& �1�

��!2J� =!�@$ '1�	 =#(Fresh Frozen Plasma,FFP)I=%S	 

4��$1H I, #���V '��b02� -�. /�)0�� -�$1�2 �� '#9 ��=5

 `$�=9 N%	6�anti-HIV , HBsAg 6anti-HCV �6� �=& 

�+% � #9 #%��	 6 ���V o���� -H �6� .4��+�� o#e `% � I&

 @%	�=UVH6+�� 1� s�. r�� k�N%>��=. ��=5�1� �!=2J�

'6�V �=$� ��6 a�=W0�� -�=. ;=U0W$ ��5 �C��I=Z�� 

>0��2 ���V#���V ���#S(� .

��/@$ Q;R�$ P8� 1 :

=��	� 1� �!2J� 4�8�� �� `��I=Z�� >0��=2 ���=V I=&

 R%=Q@	 �=& >5��!5�� '#@5� a�2� -��@epH ���=& �=$� 6

4=W& a�2� =2J� �� ��=Z�$ N%O	6�=� ;=U0W$ ��=5 �!

6� �& c&�p$N5�, �I0��� �%%i	��2� '#9 '��b02� :

; ������, a�2� I%S	 

a6t 4%==� ��==Q@$ I==&)prethawing (�!==2J� �C��

IZ��>0��2 ���V :%, TIJ� ��5 & �!2==�� L9 k� 3#$ I

�IZ��>0��2 ���V ��#S(� #�#9 �.I:=%, >��!=2J� ��=5

 ��& �p)$ aH �& ��0:9 6 >��be#X 1� u� '#=9 ��. T '#

 #�#���V `)0@$ 4�8�� k��	 I& 6.��=$� 6 -+=!5 �e�2

 6 /�0@, �!2J� a6t �& L2�@0$ 4�8�� k��	 R%=Q@	 #=9.

�!2J=� a6t 1� u=���	 �=bA ��=$� �� �=���, �IZ�� 

>0��2 ���V #���V �#Z �!2J� 1� ��b��0��2 D2�	 .
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���

a�N�,�� a�2� I

N�,�� a�2�I=@��P%� �6�E 1� -�� #=G�� ��!=2J� 

����, ( Cryo Poor Plasma , CPP )��pH =.=>h@)�/�±

�/C(pH =T��$� 6�±��IZ��>0��2 ���V 1� '��b02� �& 

3�02� R�#2 ���& �/��& �8�$ �=pH�=QUz �& 6��=	 ��

#A�� ���V o���� `��	� .5R3�0=2� R�#2 -�6+�� �& -�$1

 ̀ ��	� 6��=0U%� k=!, 1� ��=5 �Ub `=2���2 �=9���& ���=&

/�Y� N��F% �=, ��� '#@@, )PKA(#=���V '��b0=2� .�=%!.

 N�,��I1� ��b��0��2 D2�	 6� ]��$ =�>(Supernatant) I

#���V �#Z .

{�N�,�� a�2� II+III 

&N�,�� a�2� ���II+III `��	� 1� ���=	 �B#=A�� 

��pH>h@. )�/�±�/�pH =(��=$� 6�±��I=Z�� 

>0��2 ���V �#���V '��b02 .a�=2� `%F�=	 ���& o18 -�$1

 N�=,�� �%!. uj2 6 #9 '��� /�K*$ I&II+III D=2�	 

#���V �#Z ��b��0��2 .�%!.II+III � `A�E �C��I=Z�� 

>0��2 ���V#!�@$ 9#.

��N�,�� a�2� II 

�=,�� �%!. NII+III N% �&�UV�=$�V �6�=E �=5 )IgA ,

IgG , IgM(5��0,�� N% �=&�UV �=0& 6 �b H 6 ���)Y�� �� �=5

 N�=,�� �=%!. `=E �=& �#=0&� N���&�@& T�2�II+III ��pH 

�#%===2�)�/�±B=(pH ��===$� �� 6�±B�I===Z�� 

>0��2 ���V 1� -H >��� 3�#G I,ms/cm �I=& ms/cm C/�

`��	� 1� '��b02� �& T#9 '#��2� �B�=	 ��#=A�� T>p���=9 

UV���!�� I, #���V R5��� N% �&�G#=�H�� /�U*$ `F9 I&

N�,�� �� >K �.�� �(�� �$�III >G�=& a�=2� 3��A I&

#��!&.

uj2>�6� ]��$III ��!%	 �*	 q��#�$ `��	� ���=	 �B

#==A�� N�==,�� 6 I==0��V ���==G II �6�==E IgG �� pH 

k===��0F �6+��)�/�±�/CpH=(��===$� �� 6�±C�

IZ��>0��2 ���V N% �&�UV���!��G�#9 '��� a�2 .

0==9�2�6 1� ��%V�==UZ ���==&(>(denaturation) ��

TN%O	6�� D���=9 �=*	6 >=$��H I=& `=F �6 �5���& -�6+��

o6�#$ R5 ���V o���� -�1 .

a�2� �1�2�#Z 4�8�=� #=@�H�� �� '#=9 ��=��� ��5 

D2�	 ��b��0��2N|6� KR422 k=� 3#=$ I=& �e�=2��

g���� UE�$ �& L2�@0$ >b@$ ��5�$� �� 6��=%V a�2� I

o����#9.

O�� QU3/ 7�+ 

N%O	6�=� ��%V '1�#�� :I=��!� �� N%O	6�=� -�+=%$ ��=5

 '�(0=2� 1� '��b0=2� �& '��%& �6� �& 4�8�� #@�H�� ;U0W$

k%	�$�	� �+% ��H�	� >g�0%5 ���#���V N%%Y	 .

N%$�=P H ��%V '1�#�� :I=��!� �� N%$�=P H ��#=)$ ��=5

 4�8�=� #=@�H�� ;U0W$ �=& N��=V /61�,�=$6�& �6� �=&

1� '��b0==2� k==%	�$�	� �+% �==�H�	� '�(0==2�>g�==0%5 ��� 

#9 \W�$ .

N% �=&�UV���!�� ��%V '1�#��G:��#=)$ N%=%Y	IgG �=& 

==b02�=1� '�� ==%,===� �=�0$�Ub>@%===$ ;===�IgG >��:==�� 

)o�(@$�%&-�0:U(��(�0$�Ub� '�(02� 6>@%$ ;�o���� #9.

V '1�#��N��F% �, ��� '#@@, /�Y� ��%:; � =\%=UW	 

N��F% �, ��� )PK(>��:�� ��!2J� 1� :>��:=�� ��!2J�

 3#$ I& 6 '#9 I0W�� +% ��� I:%, �����=&��& �� �e�=2

u��	���& �pH=�6�E µg/ml B�#=9 +% �=�� -�& >U� .

+% �=�� 3#=$ >m ��T#=���V l��=Y	 ���=& ��=& N�#=@g .

+% ��� ��!2J� >F%02J� -�02 �6� '#9cm��*cmB/�

�6�==E DE-52 (whatman DEAE cellulose)  '��==& #==9 .

#��& + �U2 I& I, >@�,�� >!� N��F% �=, ��=� �6�=E ��9

>$ #9�& .N�,�� a�=Z D=2�	 IUA�E ��5UV /�=m ��

 {�$nm���#9 >&���� .

I �  ~�=UW$ R5 �& 6 ��6H ]!Z8�& a�Z ��0*$ ��5

 � uj=2 T'#9 R=�E ��+=��� �� 6 R%:=)	 �Q����=$ ��=5

 #���V ���#S(� .o�=��� ?�=	� 3���=E �� \%UW	 `E��$

 �1�==2�#Z ���==& '#==9 '��b0==2� `��==26 I==%U, 6 �==��V

��& >F%02J� .

a���%V '1�#�� '#@@, /�Y� N��F% �=, ��=� /�K=*$ ��

 '#9 #% �	 :'#@@, /�Y� N��F% �, ��� /�K=*$�� ��=Z�$
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#% �	 ���& D2�6 #E '��$IVIg -���F!5 6 >��GH I��:�� 

��	

#% �	 �& '#9 �6� =%V '1�#=�� >!�+�H�#=���V �.��N=��

 � �6�=D2�	 N��F% �, �� PKA =&==, I=`�#=P	 N��F% �

 N%U%�H6�0%����=� #=���	 >=$ I=, ��=9 >$ )PNA (��=Z�$

 -��==$6�,��2302 –S)uF%���==$6�, 6 #|�==2(��1H ��

#@, .��1H -#=9PNA ��#=)$ �=& L=2�@0$ �=&�n ��=$� �� 

��� N��F% �,==9 ��==U*$ �� '#==$ /� #=9�& >.'��=$ N=��

 >(���2� ��0$6�0Fj=2� c=��m I=& -H I=�+�	 �e�2 6

'1�#�� �QUz 6 #9 ��%VPKA =& Ik=��& I:=��)$ IU%=26

#���V N%%Y	 ���#��02� /�U*$.

==U2 1��==�6�0F �=+ � ==02�=3�:'�(0==2� 1� '��b0==2� �==& 

Helena Pc. 24 I:���� 6Junior 24 Helena Scaner �=& 6

==G�6 1� '��b0==2�I3�0==2� + �U==2 ��==5mm TITAN III 

C�*��I��!� �6� T�=2� I& ;U0W$ ��5 #=@�H�� �� '#=$H

���V o���� 4�8�� .

===%m====�@2 ;====�� 6� >====��!� �=���6� >====== >

(Spectroscopy dichroism Circular) :1� '��b0===2� �===&

 '�(02�J-810 �F2�Z {�=$ /�=m �� ��=5nm �B����BT

!. o�==2 6 o6� ��0.�=2 N�==,�� �==%II N%==%Y	 '#==9 I==%S	

#===���V .I:===��)$ o�===��� ���===&����===�	 I===��!� 6� 

6 �:==	�%& �,�==9 1� �#==��6 `==.�� N% �==&�UV���!��

 I��!� �& -�$1 R5 +%� -���#, N�=,�� �%!. ��5II N%=%Y	

 #�#���V ��0.�2 .�QUzmg/ml B/���0.�=2 >2��& ���& 

#9 I%S	 o�2.

1���6�0F �PAGE :�dE -6#& �6� '#=@@, �%E� ���$ �

I��!� �=& 4�8�=� #=@�H�� �� '#=$H �=2� I=& ;U0W$ ��5

 '#==@@, R,��==0$ /� 1� '��b0==2��%'#==@@, �#==Z /� 6B/C%

o�=��� 4��$�=2 R0:=%2 I=& `K0$ �%2�$��� '�(02� D2�	

 ���V .

> �F �$ -16 ]�1�	)HPLC(:�=& > �=F �$ -16+% ��H 

/� -�0=21� '��b02� �	�=$6�, ���V >TSK G3000 sw �6� 

N�=,�� I��!�II #=9 o�=��� .N%O	6�=� R�#=2 ���=& �� �=5

 �& 3�b �2 6 3�b:��/�=pH #�#=9 �#Z .I=��!� R=�E

l�B>@%O	6�� �QUz �& 1� �0!,B#=A�� o�V 3#=9 �=& 6

-���Zml/min B/���& .N%O	6�� ��=%V '1�#=�� D=2�	 �5

 �� ���� a�Z���#�#9 ��%(%� �0$���� .

���
� 
�
6 N%O	6�=� -�+=%$ 6 3�0=2� + �U=2 1��=�6�0F � ���0�

� N%$�P HN�,� /6#Z �� �5��2� '#9 IAJ. .

V�-?�:� A.B�� $ ��<.1 � _��/� <(#&/ ,�#�� �c(� d;���

AW! � �� A.1#%(� ^&�N1 7�+ 

_��/� <(#&/ ,�#�� �c(�)-S��(
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��
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.B�� $

)
�
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�!2J�
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I
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>�6� ]��$
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Pc	�:AW! � E ` ��/@$ E ^(� _��/� <(#&/ ,�#�� �c(�II�� �3.B�� $ 7�<?�  b;� � A.(#�#&F�1�F �A.1#%(� ��<.1 

X.� � �� V�1 � 7��/@$>/��> �2/
��g/
g��#� -S�� A;� ��/@$ Q;R�$ ,� n$ �! C/� `#/� �� ��<.1II �� 2/g

��/g��-./� A.(#�#&F�1�F � A.1#%(� ��#1 �� -S�� C/�.

A.B�� $ ,�#�� �c(�

G/DL )1 V�1 � ���--S��AW! � 

�/B��/��/����/B�C/BCN%$�P H 
�/���/�B/��B/��/��b H �
�/���/��/����/��/��b H �
�/���/��/�C��/��L�/���0& 
B/��C/��/����/��H�/���$�V 

��/�-�+%$ N% �&�UV I& N%$�P H 

^(�:

A.B�� $ ,�#�� �c(�

-S��AW! � 

�/�N%$�P H 

�/���$�V 

��/�N% �&�UV I& N%$�P H -�+%$ 
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#% �	 ���& D2�6 #E '��$IVIg -���F!5 6 >��GH I��:�� 

���

�==0���!==2J� 3�0==2�+ �U2 1��==�6�0F � �(FFP) �==%!. 6

N�,�� II`F9 ����2� '#9 '��� -��� .

$-�+%IgG ��=Z�$ N�=,�� ��II ��0$�=Ub� �6� �=& 

B/��> �E �� #���V N%%Y	 #A�� o�V I,IgG �� ��Z�$ 

�!2J�)FFP(��#)$ �B/���� >=$ -��=� �� #=A�� o�=V .

��=� '#@@, /�Y� -�+%$ N�=,�� �� N��F% �=,II �=QUz �=& 

>@%O	6��B#A�� o�V IU/ml �/��c=Pm I, #���V N%%Y	 

>���6�� I��,�$��� `!Y ���02� -�+%$PKA 1� �=0!, IU/ml 

�B >@%O	6�� �QUz �& >)��+	 '��6H�� ���& �#=A�� o�V 

>$ /�PG `&�G #9�& .

1��===�6�0F � I===& ~�===&�$ ���===0�SDS-PAGE �6� 

N�,�� 1� �!2J� 4�8�� >m �� ;U0W$ ��5FFP I=%S	 �	 

N=�,��II�==�� �6� �=& `F9 �� �U& >2�$�, �+%$H�

'��6H �2� '#9 .

^(� :`:

Pc	
:,�#�� �c(�PAGE)C/�� �� oi ,�(

�;�� p;�1 E ��/@$ E ^(�I�;�� p;�1 EII+III  E.�4 E  !��1 E

II+III 
 .�4 E `II+III E�E;�� p;�1 III �E;�� p;�E1 EII  !��E1 EE

 .�4II 

> �E �� 1� �0!,�$ >U� -�+%$ I,B'��6H�=� ���&#A�� 

T #==9�& >==$ /�==PG `==&�G N% �==&�UV���!�� >==)��+	HPLC 

o���� N�=,�� �%!. �6� '#9 II-�+=%$ ��/�%>=U� 6 �=$

�/��%��� -��� �� �$�@$ .

N�,�=� ���=0.�2 >2��=&II;=%m '�=(02� D=2�	 

>���6� >��!� ��� 6� >�@2(CD) �(���� #=A�� ��=Z6

 I=& ��5�%!. I����n ��0.�2 �� �0& 3�*bA 1� ����1 ��%:&

 I=��!� �=& I:=��)$ �� I=, �=2� '#=$H �2� ���=�	 ��=5

 >$ -����� >S&��$ ���0� T�#��6 `.�� N% �&�UV���!�� ��� .

��5�%!.II ��0.�=2 �Q� 1� ;U0W$ '#$H �2� I&T���=F	 

#���� -��� �� >&�. ����� .=2 I=& ~�&�$ ���0� o6� ��0.�

 `F9 ���/6#Z 6�'#9 '��6H �2�)I=& ~�=&�$ ���=0�

'#�� �,t o�2 ��0.�2 �2� .( 

Pc	�:A.B�� $ T�� ���4�/ �� �U3/ ^.a ��b�/� Y/#� �+

��#�� �� �
;�I1 �� �<U1 7��! 7 / �/ �� ������ �;��� q�� 7�+

��� ��W� �� �=��W1 d;��� 7��U��C/� 

�6��=& 4�8�=� #=@�H�� o���� 1� `A�E '�1�&���=2 

> ��0$)��2�5���� �!=2J� o�V (/6#=Z ���I=AJ. 

�2� '#9.
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V�-?
:A.B�� $ T�� ���4�/ AW! � 7�+II 7 / �/ �� 

��#�� � �-	 T�U�� �(�#�1 ��! V �3! 7�+ 

�#;�-!

C


�#.�

 .�4
II

7
 /T#/ .�4

II
7
 /T�� .�4

II
7
 /V��

��#��)-S��(

���4�/ 

T�� A.B�� $ 

��/���/���/���/���/��b H �%���$ 

(α-Helix) 

��/C��/C���/CC��/����/C��0& 3�*bA 

(β-sheet) 

C�/���/���/���/���/��0& 4.�g 

(β-Turn) 

��/����/����/����/�C��/��
>���K	 4�%� 

(Random 
Coil) 

V�-?�:,�� �/ 7��  � Q;R�$ -3;� � ,� PS�8 _R#D)1 ��

�(�#�1 7 / 

A
.b��.1

(g/kg
plasm

a)

T#/
7
 /

(g/kg
plasm

a)

T��
7
 /

(g/kg
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a)

V��7
 /

(g/kg
plasm

a)

��,�� 

��#�� 

C�/��B/�C�/���/�
����, a�2� 

��/����/���/����/��
4,�� a�2� 

I

��/C���/CB�B/C���/CC
a�2� N�,��

II+III 

��/��C�/����/����/��
N�,�� a�2� 

III 

��/�BB�/����/�BB�/�B
N�,�� a�2� 

II 

��� 
�6� c=��+	 N% �&�UV�=$�V #=% �	 �SZ �� ���� ��5

==& �#==��6===2� �01� '��b 4�8�==� �6�N5�==, >==UF�6� ===

(Cohn-oncley) N�,��1� I, II '��=$ -��=@e I& #@�H�� N�� 

#E b02� D2�6 #=@@, >$ '���#=@��$ ��%:=& f���=e ����� 

N% �&�UV���!�� ��Z6 `% � I& k%0,J%���H ��9 & ��5 IR5

�� 6 -�.���� ��� T'#%P:gP����=)$ `=% � I=& >G6�e ~�:

 -�6���PKA �2� '��& )��T��. (

�6� 1� ;U0W$ -�V#@@,#% �	 �=SZ �� -�V���V ��5

 '��b02� f���e N�� 45�,��!�'#�� =%0E� I,Rd=5 I=& {�

 �=2� I09�� >��%!%9 ���$ 1� '��b02� �� k%	�!�+�H .N=�� ��

 ���=$ 1� '��b0=2� `G�#=E �=& I=, '��=& -H�=& >Y=2 IY �p$

 6 `=F � �=QUz �=%%i	 �=& �=S@	 6 >��X� >��%!%9pH �I=&

N�,��II #% �	 �� '��b02� ���& L2�@$ IVIg���� �2� .

a�2� >�����	 1� '��b02� �& N%O	6�� ��%V 5D���=9 �� �

>$ s�. 	1� �6� -��pH �� -H N%O	6�=� k� k��0F �6+�� 

�9�� I(� /�U*$ 3��A I& qJ$�, .-H 1� �Z�I=p)� I=, >

N% �&�UV���!�� k��0F �6+��G�2� >h@. #E �� �N�� �� 

1� �6�pH a�=2� ���=& N%��=� >��=� �=QUz 6 �#%2� 

N%O	6�� �(�� N% �&�UV���!�� 1� �%z �5G'��b02� 6 #=���V

 -�%==2�+��!%U� 1� ��%V�==UZ ��==Q@$ I==& D���==9 N==��

/�F �$ ��5IgG ���m I& T��& L2�@$ ��%:& N�=,�� I=,

II 1� �0!, �6�E D���9 N�� 1� '��b02� �& IUA�E �%�$ >U�

��& .> �E �� �� I=, /�=!Y$ '#=9 I=%S	 N% �=&�UV���!���
�!%U� -�+%$ N�,�� ��II N%& ��	�#=A�� >=$ I=, #=9�&

 �2� L2�@$ >�Jde c��+	 �SZ D)� .

1� '��b0=2� pH N�==,�� ��==%V a�=2� ���==& �#%==2�

II+III �===@%P  D===2�	 ��===(�� I===Y �p$��)Lebing(6

#==% �	 �� 4����==F!5IVIg 6 >���V�	�==$6�, �6� �==& 

�2� '#9 ���+V +%� 3J����,)��. (

�� N��F% �=, ��=� '#=@@, /�=Y� -�+=%$ IY �p$ N�� ��

 N�,��II 6 �=2� 1�=�$ #=E o�=2 k� �6#E �� `A�E

 & N% �&�UV�$�V s�U. II=UE�$ ]=G�6 �� I=, '#=$H �2�

 �2� D2�6#ET1� 4%& ��%#=9�& >$.�=(�� 3��=Pe I=&

 & D2�6#E '��$ I>5�1�=& �=& >UY� �6� �& '#$H �2��/B

�!2J� o�V�U%, �5 ��1� I& o�VT'��=$ 6 \ �=. ��%:=& ��

 I%S	 �SZ L2�@$ D���9 �&�����! �#��6 c��+	 N% �&�UV

�2� .���F	 ���=m I& �2� '��& > �e ��%:& �6� ����� 

,=�& I�Ie�!�$ �6� �& 4�8�� > ��0$ ��2 ��5;U0W$ 

�& I&��$ �q�P��)	 >���0� �!2J I�2� '#$H �2� .
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8�& =& I=0��V o�=��� ���0.�=2 3�=Y �p$ '�. IIU%=26

 >===���6� >��===!� �===�� 6� >�@===2 ;===%m '�(0===2� 

( Circular dichrosim spectroscopy ) #=5� >$ -��� I=,

 '��b0==2� ���==$ �6�T�� >==	��%%i	 > �==F �$ ��0.�==2

N% �&�UV���!�� o�=2 6 o6� ��0.�=2 6 #=��!� >!� ����� �5

 N�,�� �%!.II#9�& >$ >Y%Pm #E �� '#9 #% �	 .

�E I0F���6� �& ~�P	�� �� �(�� �%!5� +'#9 ;��Y	

 �X�E IY �p$ ���q�=P��)	 R0:=%2 �� 4�8�=� #=@�H�� o���� 

N%��=� ��%:=& ��=$� +=%� 6 >5�(���$1H I0:&)h,�#=E ���

IZ��>0��2 ���V (�� >=&6�F%$ >V��= H -�=F$� I=, �=2�

 �� /�K==*$ �� >0%:==%��6�%� ��==��� I==�%0� �� 6 /�K==*$

#5� >$ 45�, .

-H 1� N%@�!5 [�#5� 1� >F� I, >��Z �� ��=, >U=A�

R�E 8�& ��5�(Scale up)'��& �6� N�� �2�T�=& �J=	 

N�,�� �%!. L2�@$ I% 6� '��$ I, '��& N��II ���=V I=%S	 

'#=@�H ��=5��, �� T /�K=*$ �0�=%& \%=UW	 �& -��0& I,

��!� #% �	 �#��6 c��+	 N% �&�UV���!���N=�� �=& '6J=e 

N%O	6�� �(�� ��=& #=@���	 >$ I, �!2J� ��5 �=(�� I=%S	 �

'��6H�� #=��%V ���=G '��b02� ���$ >�6��� ��5�1� �=S@	 I=� 

#��9 �bE +%� �%!, ��*  1� IFU& �%b%, ��*  .

���� ����� 
& ���0� II=, �2� -H �(���� IY �p$ N�� �� '#$H �2�

 �& 1� '��b02�pH >��=� �=QUz 6 `=F � L=2�@$ �=QUz 6

N%����N�,�� II !%� N% �&�UV���!�� �� =='#=9 \%UW	 I��

>$ `A�E 6 �=!%U� I=, ��9PKA �� 6 ���� N%��=� ��%:=& 

'�	�, -�$1 N��	)1� -�$1 �h,�#EFFP N�=,�� I=%S	 �	 II 

�� �e�2 (N�,��II a�=Up$ s�=U. 6 8�=& >5�1�=& �& 

>$ #% �	 ��9 .6 �=%!, 6 #=@, >!� �%%i	 /�F �$ ��0.�2

 N%O	6�� �(�� �%b%, $ I0��V �Q� �� +%� �5 ��9 >.N���&�=@&

 \ �=.�� N% �=&�UV���!�� �6�E D2�6#E '��$ I& >&�%02�

 =	 �=*	 '��=$ N�� -H 1� u� I, ��9 >$ �:%$��%n #=@�H�� 

>=���1 "6��6 6 \=%UW	G=V ���=� /�K*$ 6 I0��=>��S 

>$ #% �	 -H 1� �#��6 c��+	 N% �&�UV���!�� ���V.

������� 
 ���  
IU%26 N�� I&�� ��GH1� 4�8�� �,�9 `$�e��#$ >@$ 6

T-�. 4567� R��. k&�g I)�#A �5 �=%�16��� I)�#A 6 >�

6 4�8�� �,�9 3�)%)*	 4W& ���-�. 45676�(��

 /�=!, #=���!� ���=� �� �=$ c=%)*	 N=�� �� I=, -���=F!5

 �� ���+(2�j2 =����R.=Z��&I+=,�$ D=2�	 c=%)*	 N=�� 

	 -���� -�. /�)0�� -�$1�2 3�)%)*	�N%$ V'#��� �2�.
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Abstract 

Background and Objectives 
Human plasma is a valuable and unique material containing vital proteins such as albumin, 
immunoglobulin,  and coagulation factors which have pharmaceutical  applications. The most 
current process for purification of immunoglobulin is the Cohn fractionation procedure using 
ethanol. The basic material for production of immunoglobulin in this procedure is fraction II. 
In the present study, Cohn fractionation was modified appropriately  in order to achieve 
fraction II with a quality suitable for production of intravenous immunoglobulin.  
 
Materials and  Methods 
Various plasma proteins were precipitated using varying concentrations of ethanol under 
controlled physiochemical conditions such as temperature , pH and ionic strength. The 
fractionation products as well as the resulting fraction II were tested and analyzed. 
 
Results 
The results demonstrate that the modified procedure used can result in a pure fraction II with 
high yield . The procedure was also suitable for all other plasma proteins. The purified fraction 
II  contained acceptable PKA levels according to specifications of pharmacopoeia. The protein 
structure was also within normal limits. The repeatability of the modified procedure reported 
was acceptable.  
 
Conclusions 
The fraction II obtained in the modified Cohn procedure was a suitable intermediate product to 
be used in production of intravenous immunoglobulin . The PKA levels as well as the protein 
aggregation were minimal , and the quality of fraction II was standard . The results showed 
that the present modified Cohn procedure can be easily scaled up to industrial and semi-
industrial levels. The resulting fraction II can be used as an intermediate in production of IVIg. 
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