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0�� � �1��� 
'������ �� (!%�)� '� � *��+,�� -�.!/ -�.!/ 0�� ��1+�2 �� '%���"� *�345 �� *����6%�7 8��9�� �CH50 

�': ���;�/ ��	 .=�6+> 9�� 0�� �� '�5? ��  @;/�> A:�B ��C -�.!/ (!+��B � � 	 � !5�	�� 'D�3�E� ����

=�+/ 0�� A!% F!�1G �� *��+,�� �C�': ���B '������ ���: ��!> .

�� �)%�$: 0�����'�5? �� ��!5 F!%� =�6+> 'D�3�E� ����  @;/�> A:�B ��C(SRBC) � ������:�? H�I5JCH50  K

�L�� =�5�+� '+� ���� '�5?  !%�G �� H� B� SRBC��  ���> 9�>�E *��!"���� '�5? �� 	 !%�G ��C 

���,/�6:?9�� �� ��> ���B '������ ���: #+�M: ��C� @.

� 
���� ���
'��IG ��5 �� �)%�$: 0��(experimental) ���.JC�L� 0�� H�I5� ������6+> N��AG ��  @;/�> F:�� =

'�5? *O(��> P��D 9�>�E *��!" �� P��;�: ��Q%�  @R �� *? '��S7 ��C .� :? (/� �� ���� '�5?���
H�/ �� ���;�/� %�� =�)� *��+,�� T6@: *��@2 �� =�:�5 )FB� " �� U���:
�� C� �� �;5 *�E *�> @@� (��

9�� CH50 � � '/�������5 VWX �� 4: (���5 (OD)=�6+>A!% *�A!: �� U���: 9�� �� �C �� #+�M: ��C

 �.��4: �Q� 1� 	.���� A!%�5? (���5 �� ���4: 0!Q5�!: �.��4: � �C �OD541 �� J��:�?CH50 �� ���;�/� �� 

*�:�? (One-Sample) t (��> H�I5� .

��+�� ��
Y� �C �� � )�: P�)�� �� 9�>�E *��!" ��  @;/�> F:�� =�6+> N��AG FE�� N��� �� � '4��AG ��C�Q%� �� 

� ��� �� � 'B�;D� 	 *��!" 0�� �� ���� '�5? �� 'Z��+$: �Z�!G F!1SG �� �I@: K��:� [6/ H�Q@C��� \�:

*? Y!��]!��5? ^�	 (+2 �� A!5':���> .=�+/ �� ���;�/� �� '%�" �� ��C �/ 5�1! � Z�� P���" �� � � 	 

��/�� 0�� ���%�G �� �I@: V�+$: '>L�� 0�	�� 0�_ �� ���> ': 'Z��C H�/ '�5?  !K*��!" ��4� ���: ��C

'�5  � �G �� �`5  ���5 .

�!�� �-��� 
?  !%�G5'+� ���� '� �!+2 �� =�5�+�SRBC 9�� �� ���;�/� �� #+�M: ��C� 	�� ': �.!: .0Z�� =�Z" 0�� ��

 ': *�S5 �)%�$:  C��'�5? �a5�@R *O> '��S7 ��C *O '�5? �� � *�!/�1!5�/ 9�� �� A:�B =�6+ �� H��4: ��C

 A:�B =�6+> P���"(Forssman) P���" ��!>��� �� �� 
b�'�5�/ �X�� N��AG (�X � � :? (/� �� ���> �

 5�!> ���B ���;�/� ���: *��!" ���/ *�3:�':�4� 0�E� 5� ����M: �� *� � *��G�*��!" K Z!%�G �Z� H� B� 

�/ '�5?���5 V�+$: ��!G �� H.

2�$�&����& :?'�5 0�/��� *OKCH50 �SRBC 

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

���� �������:PhD � ��  �!" ��#$%  ���&�' (�#)#*	 +,�� �����$'  - ./!�!%!0�  1$�� 2�345 -��67�����6 
��8%�9 � ./!�!	�0: 3;�  <�4;��, �!" � � ��  �!" ��#$%  ���&�' (�#)#*	 +,�� -�,�; �!" =�>�� � =:�?� 
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34@'!A +��B .�: �!CDA E)DF .��9 1$%G H� & �!�3)0I �)J� � .��� E0K�� �$,� 

�� 

���	� 
L�)%�M� N�34O �9 ��0DP0, L$�)' . +Q ��'�� .�:

3%�9 1� =)� � R��, ��!#	  � 140�  .=T4' �'  1U�39

&  L$�)' N�  �)��V� R!*% 1'��9 �UQ�� 15�" �)0: 

140�  L$�)' �)��V� � ��!"�9 �' .��=T4' ���

�)��V� 8)$)�!0:6�%�!CDA +��B)CH50(E,��0DP0, �!Q� 

 � E9� 10, (�!5 � ��Z% 1@),-13:�[�)'��$��  .�:

G �9 R3; R3);!�1$% 15�\$"  .��9[�B� �9 �D$]� .�:

 ��0DP0,)_̂`����%  a�' �� �!Q!� (& b� � R3; EQ !�

)'�9!M%  ���&-T%  � �!-/!@��$%�' a��+)� � +)� �!D' �:�9

&  R��@$'  R& 3%  .�)A.�$�!$���$MP'  N)9!DA!0: 1'��9

1� �!;.��O� �G �)��V� �� L, ��0DP0, � 3#� Ec%�4O

3;�9 ��M; [R3; �,d =���&G ��[L, (3; �9 +)�!0:

�Z�:1� R3 �!;.�� !� E$;�A�9 E���#��� R&���  ��9��, 

e)'� . �9 .�	=���&GCH50!4F �'  R3; � )���. (

&  1$%G E, 1��T%G �9 .��9 �!CDA E)DF 34@'!A +��B .�: 

(Sheep Red Blood Cell: SRBC) � +9  � !4F E9 �� E)��  

=���&G a�T%  ��0DP0, L$�)' �)��V� =T4' �D$]� .�:

34%��=���&GCH50  1� R��@$'  ��0DP0, (!Cf� �!;  �� [

)�!	-� 3-$%G N-1Q .��9-M	 �UL$�)' g)0 .�:

=���&G �� 8)$)�!0: .��9��, �&�  &  [R3; �,d .�:

�' � ��!"�9)h��(.�i�� j�K & �1$%G N�  3)�!	 E9 .��9

1D� (�!5 �� R��@$'  � a&> 1�G��, N$; � �UQ ��%!D,

��� & R��@$'  E9 &�)% � R�!0% ���@, R3; �,d .�:

��� �'� �UQ 1�!D' �Z, .�: 9 19��-	 E-8

,D!�15�\$"  .�:E)DFk"�; +��B �!CDA .�:

10% 3;�9.�- �� -N1$%G 9-DF .��-1l�-� L-�� ! \�-j�

�B 1%�'G E9 �G � � ��9E)U	 g�'  .��� EV��J� N�  .�:

1$%G 3)�!	 �� �D$]� �!CDA E)DF �9 .��9 34@'!A +��B .�:

1D� (�!5 E9  � �'  R� � � �B E���#� ��!� ��%!D, .


� �
� 
 ���� 
�!-9 19�T	 H!% &  R3; a�T%  EV��J� .E-V��J� N-�  ���

�6 �!A�" )��3-I �&� �96/�� a�A!-D), ���� !-)I 

��� �: . �9 (� �-B R��@$-'  ��!-� �-��A .��� .�-:

�  �� R3; R��@$' -V��J� N-UQ E-�)�!	 -31$%G 9-E)DF .�� 

�!CDA 34@'!A +��B .�: & �'  (��CF:


� @;Z/�> FZ:�� A:�B =�6+> �� ���;�/� (SRBC)�Z� 

N��AG ��1: ��C 

�!)�%�P'!'���!CDA 35�� 34@-'!A .�-:)��h*�

�-$)� 1D)� �: �� �!D' (��!-0% <��-I �-UQ � E-)U	

 ���A � �B R��@$'  ��!� � !)I .a�A!D), �: . &  E9�&�

 � !)I �39�E-9 R3-; �-,d �!)�%�P'!' &  �$)� 1D)� 8� 

K3���A n��+	 .3��� g" � n�� .& �!-o4� N-�  �-UQ

��----M� n----��+	 )���� 1� !----$� n-----��+	 ��&�� (

 R��@$' 3;)�.(��-"G n-��+	 &  b-� &�� �.�-)A �!-" 

3�G g0F E9 �!)' �$)	 � a�T%  .

&��� ���;�/� =�6+>  @;Z/�> F:�� A:�B ��C (SRBC) 

�N��AG P�)�� �� -�

n-��+	 �� �-��I N�  �� 1-40�  R3-44, �-�!#	 &  �� 

 3���,�' 1D�!P)� (LPS) �� �-oDl61-D)� �� a�-A��M)� 

1$%G �-$)	 � R3-���A R��@$'  �$)� �� R3; ��T�  .��9 -� -N

� !)I G �� �)� � p�� � +)� +)% � �:�3; 1'��9 �:)7��(.

&  b��6��  n-��+	 &  &�� �.��-9 1-$%G �-$)	 1-'��9 

3; a�T%  R3; ��T�  .

��*�!.5�,/�/ 'G�;D FE�� N��AG 
b D�� SRBC 

.!-i�  �-9 n��+	 H!% N� ���  .�-:&�� �� n-��+	 �
O � L:���UOU�!CDA �!)�%�P'!' &  LT4� � g+��B .�:

)��h*��$)� 1D)� �: �� �!D' (& �$)� 1D)� 8� . &  E9

 � !)I �39 �&� a�A!D), �: . �9 �!)�%�P'!' 3; a�T%  .

�� &�� �"G n��+	 &  b��!" �!)-' �$)	 � a�-T%  .�-)A

3�G g0F E9)�(.

��'�5? �!�G *O��C7�� ���;�Z/� �Z� AZ:�B =�6+> ��S

*�!/�1!5�/(Sonication) 

�!CDA +)� �UQ 34@'!A +��B .�:��!D-' �� �!-9+� .�-:

 � R3-; R� � � �-B N)��-� 1%!-� (�3-B �9 1�!D*� -l�Z.

(ghost)�G --: R��@$---'  �---9 �(!---5 q ���---� r !---�  & 
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R��� �[R��0; s[��U9 �6

�7 

)�!)'�M)%!' (1$%G E9 �/E-�+T	 �G R3-4:� g)MZ-	 .�-:

3���A)��(3-� E-9 +	�: !D), �6E-)%�f .(1-$%G �/-:-.�

�-% !Q�  �-9 R �-0: 1%_tF g" � (�!5 �� E9 g5�I

 n-��K E-9 �/ 1-$%G n��+	 .�i�� � 3%��� kB�% � g��,

.3��� g" � ���A � �B R��@$'  ��!� .

���2� '�5? c��M�/� (�X P���" =� *O�� H��4: ��C

=�6+> ��S7 �� P���"  @;/�> A:�B ��C :

E, N�  E9 LDF �9 N0-'�!� (Forssman) �/ 1-$%G 8-�

���--A 1--� u!�--*� (� �--I E--9 a��--#� � g--)���$:[& 

��3I (� �I��� �-'� E-9 �-UQ � �-A 1$%�-' EQ�� 

3; R��@$'  �G ����G .B� �!-D*� &  R��@$-'  �9 3)-'  n-)

 ��)'_A 8)$'  )�84" �J#� uG �� 35�� (�.�Z-l 

��-9 34O 84" (�$'  ���9 �9 ����$'  � R�!0% +)�  � �!D'

 E-9 �+0: �9 R �0: ./!�!�+)� a�' �� ���U% �� � !Z$�;

 (3��3-; R� � � �B �!Q uG a�0I �� �F�' .1-$%G

 ���V� 1$oDl �� R3�G �'� E9 �/�/�=OD280 � L)-o4	

UQ ���A � �B R��@$'  ��!� n��+	 �.��!A�" � !)I 

3-; E-$��A �-o% �� EM)%!-' �/ 1-$%G n-��+	 �UQ .��

H!0T����!K �� n��+	 �E$@: )n��+	 8��/�1-D)� 

�$)��n��+	 w4� 7/��$)� 1D)� (3; a�T% )7[�. (��-UO

 �"G n��+	 &  b� &����!-A�" &  E-9 .�-)A �!-" �-:

 � R3�G g0F �G a�' �)l �!o4� E9 �: ��-V� .&�-' . +-Q  

��0DP0,�(3� E9 ��.�-�� �� E-#)B� 6�1$%�-' E-Q�� 

3; R� � � �B � �A ..��-9 1$%G �$)	 �o% &  1'��9 bP'�
��=���&G CH50�A a�T%  ��)�. (

��  @;Z/�> A:�B =�6+>  _ ���� '�5? (!%�)� JI@/

(.GCH50:

%G 8-)$)�!0: �)��V� =T4' �UQ .��-9 1-$ E-9 .�-:

 �!A�" � !)I �� R3�G �'��L: �B� x-'�4� � ��-' 

)�:���� �	 �:���� (a�' 1$%G &  3-4O a�-T%  &  b-� �-:

 N--�  � u�--]$%  =��--�&G��--B 1�!D--' �!)�--%�P'!' E--9 

3-; �� 3%�$' R�)��h�-$)� 1-D)� �-: �� �!D-' (R��+-� 

3���A .L)% &  b� <��I �F�' �!CDA ���, :-��B .�-+[

�!D' .�: �� &�� ��-0: �� R��@$-'  ��-�& �-	 �o% ��!��

1$%�' EQ�� � �A.� 3Ui%3;3%.

��� n9�J� EV��J� N�  �� ���� �8-� E-9 y!-9�� +-)� 

�!)�%�P'!' &  �$)� 1D)�6�!D-' 35�� .�-:SRBC �� 

1��U% LTI6/73; R3)T4' �$)� 1D)� )7��(.��-��% a�'

3�!�  3:  &  E, R3-44, �!-" .�-: �� � E-)U	 7��E-Q�� 

&  1C-'�4� e-C4� � !-4F E-9 �!9 R3; .� 3Ui% � �A 1$%�'

 �-��A � �B R��@$'  ��!� ��0DP0, .=��-�&G ��-9 �-: ���
E)U	 .  E%!A E9 1��' �B� x-Q!� ���U% �� E, 3;7�

�!D' �� +)�!0: 35�� +-��B �!-CDA R3-; <��-I .�-:

�!; .E�!� & �$)� 1D)� 8� .��I .�:SRBC �I <�3;R

R �0: E96/6���9 &  �$)� 1D)� ��-%��� N)-	>/ (GVB)�-9 

�/7=pH )��%��� N)	>/ ���9 &  �'  (��CF��h/�a�-A 

��$)9��9 L�3' & ��/6a�A NaCl �66/�& �$)� 1D)� HCl 

����% 8��N)-	>/ a�-A 8� �6/��>!-� 1-D)� Mg+2 �

�6/��>!� 1D)� Ca+2(�B� �$)� 1D)� 8� ��-D$]� .�:

 �� ���%  a�'�71$%�' EQ�� � �A (3� E9h�� �-B E#)B� 

R� � ��M	 ED5�� E9 � R3; R� � �!D' �	 3%3; �-��I E9 �:

 34%�09 1B�9 �!)�%�P'!' .

EDI�� N�  ����� &  b��1-��� e��� � a�T%  /!@��$%�' 

.�$�!$� +)��%G �9 +)� � +)� �o% &  E�!� �:)OD541(��!-�

 1'��9 ���A � �B.1�!D' �!)�%�P'!' �: ��!� ���E�!� 

8%_9)g��;SRBC ��0DP0, ��39 (+-)� �-9 E-�!� ����

35�� )�!CDA �!)�%�P'!' &  �$)� 1D)� 8� � +-��B .�:

6/��J#� uG�$)� 1D)�(���A� �B R��@$' ��!�+)%)�[�.(

���U% �-9 �-�!CDA .�)A��, E9 �� R3-; <��-I .�:

�B� ��-' .�: �� .�!-% u�-Q � +-)� �-z �B � 16�� 

E-�!� �-: 1-��� e��-� . �-9 �$�!%�%�8-)$)�!0: 1-4*4� 

)�oDl E9 E$�9 � ��0DP0, �D$]� .�: (3���A L)'�	 ��9

�!--�&G &  R��@$--' t�����--#� N)i%�--)� E�--��#�OD541 ��

=���&GCH50 a�T%3;.

���
� 
�
g-��, �!-CDA n-��+	 �-9 3-:� 1-� ��Z-% E-V��J� N�  

[ 34@'!AG �$)	 �� u!DJ� ET)$% x�, Ll� 1DF1$% .��-9 

�o% ��!����-M� �!-K E9 E, 1	�% !)I .�#9 (3� CDA -�!
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34@'!A +��B .�: �!CDA E)DF .��9 1$%G H� & �!�3)0I �)J� � .��� E0K�� �$,� 

�� 

 � +��B E9K-g" � n�� , ������ .3���-3%  R�� -,-R�	! 

1� ���A.1;�% �)�!M' � �DF E9 R�� �� &  b� (�% !)I

 MDP0, g-)MZ	 & b1-40�  .�:�1-� p�-� ��-O� 3%!-; .

�� R �0: E9 g��, �!CDA ����LPS p�-� E9 �T4� 6����

&  �$0, ���& �� (�% !)I &  3-5���1� R�� ���A .

1$%G 3)�!	 �� .!i�  n9�J� 1B�@5 g" � ��� E9 .��9

 ��� � � !� �0�B �� R3; R� � {)|!	 �:�3-; a!-DV� 

�'  =� +�  E9 �� 3%�� 8� �� .��9 1$%G �$)	 E,.E-$C� 

 +�  3%�� �	3-4, .3��� g" � n��+	 �9 E���#� �� �$)	 =� 

 �'  .a!' n��+	 a�T%  �9�_��, .��9 1$%G �$)	 �E-$�� >�9 

�� � n��+	 �9 nCJ4� 1�!i� g-" � n-��K &  ��-M� .�-:

��)A 1� � �B .3���)��3Q�(.

=� X
:����4: OD541 9�� �� � :? (/� ��CH50 ��� �� �� 

�AG ���� �� �.��4: N�SRBC H�ZQ@C �� � Z��� FZE�� 9�� �� 

�� ����C N��AGLPS  ZC� 'Z: *�S5 'B�;D N��� �� �.OD �Z� 

���> ': �`"]: *��+,�� J��A�� �� �� ����4: [.".

����4:OD541 �� FD�"J��:�? CH50 

�� 4:

*��+,�� 

��/b)ml(

�� 4: 

*��+,�� 

��/b(ml) 

�� 4: 

*��+,�� 

&�/b)ml(

�� 4:

*��+,�� 


�/b(ml) 

��5

���,/�6:? 

���/����/���h/����/�
�!$P'!C�G

�

��h/����/����/����/�
�!$P'!C�G

�

�6:? ���,/
:��� Y� N��AG �f� �� �� ����,/�6:?SRBC � F:�� 

(I.V) LPS (/� � 	 ��I�� .

6:?����,/&:'B�;D FE�� N��AG �f� �� �� ����,/�6:?)�� gZ�

N��AG ��� �/ (SRBC (/� � 	 ��I�� .

E, �!K ��0: 3-; E-$@A�1-$%G EM)%!-' �/SRBC E-9 

8-��*	 �-UQ .3-��� g-" � � 1%_tF g" � (�!5

 3; R��@$'  � !)I 140� ..��9 1$%G �$)	 1'��9 ET)$% .�:

 � � ��Z% R3; g)MZ	 E,u !Q E-9 1J� �; �� �	 x'�4�
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Assessment of production methods of antibodies against sheep red 
blood cells for application in complement system 
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Abstract 

 

Background and Objectives 
CH50 method is used for the evaluation of complement system. In this method, sheep red 
blood cells (SRBCs) are sensitized with specific antibodies. Then, the capability of the 
complement system in the completion of the hemolytic reaction is assessed. In this study 
because of need for anti-SRBC antibody in CH50 test, it was produced in rabbit. This antibody 
is called “Amboceptor”. 
 
Materials and Methods 
In order to perform this study, SRBCs or their membrane antigens were injected into rabbits 
with different methods. Produced antibodies were analyzed in CH50 method using human 
pooled sera (derived from at least 15 blood donors). Finally the optical densities (ODs) related 
to the lysis of SRBCs were compared. It is obvious that the amount of OD is correlated with 
the efficiency of the antibody.  
 
Results 
Intravenous or intraperitoneal injections of SRBCs repeatedly result in the formation of high 
titer antibodies, but the rapid death of the animals due to the anaphylactic shock occurs. While 
the usage of sonicated or heat-treated antigens of SRBCs in the immunization leads to the 
formation of antibodies with high specificity and titer; it does not threaten the life of the 
animals. 
 
Conclusions 
Production of anti-SRBC antibodies is applicable using different methods. This study shows 
that the use of the membrane or heat-stable antigens of SRBCs, which are prepared using 
sonication and heating (103ºC) respectively, has some advantages. These antigens are safe for 
rabbits and the titer of the antibody is high enough to be used  in CH50 test. 
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