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Abstract 

The unique ability of complement to bind specifically to antigen-antibody complexes of different 

nature has been utilised in the complement binding reaction (CBR) proposed in 1901 by J. Borde 

and O. Jangou. The particular advantage of the complement binding reaction is that the nature of 

the antigen involved (corpuscular or soluble) is irrelevant, since complement binds to the Fc-

fragment of any IgG and IgM antibody, irrespective of its antigenic specificity.  
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Introduction 

IgM and IgG antibodies as part of the immune complex acquire the ability to bind Clq, a 

subcomponent of the first complement component, which causes sequential activation of the other 

proteins of the complement system along the so-called classical pathway. The consequences of 

complement system activation are determined by the nature of the constituent antigen. Assembly 

of the membrane-attacking complex (C5b - C9) accounts for haemolysis and lysis of some Gram-

negative bacteria - bacteriolysis. Binding of complement by immune complexes in which the 

antigen is represented by soluble compounds, as well as by Gram-positive bacteria, has no visible 

consequences. However, as a result of binding to the immune complex, complement proteins 

undergo irreversible changes and complement lyses the ability to lysate sensitised erythrocytes. 

The complement binding reaction is based on these patterns of complement activation. Since the 
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process of complement binding is not visually manifested, J. Borde and O. Zhangu proposed to 

use a haemolytic system (sheep's erythrocytes + haemolytic serum) as an indicator, which shows 

whether complement is fixed by the “antigen-antibody” complex [1,3,5,7,9].   

If no immune complex is formed, complement remains free and binds to the second system, 

causing haemolysis, accompanied by visible changes.  The complement binding reaction is a 

complex serological reaction. It involves complement and two “antigen-antibody systems”. In 

essence, it is two serological reactions. If no immune complex is formed, complement remains 

free and binds to the second system, causing haemolysis, accompanied by visible changes.  The 

complement binding reaction is a complex serological reaction. It involves complement and two 

“antigen-antibody systems”. In essence, it is two serological reactions [1.8,9].  

There are 5 main ingredients needed to perform an CBR:  

- antigen (usually lysate, extract, hapten; less frequently, suspension);  

- antibody (test serum);  

- complement;  

- antigen (sheep's erythrocytes);  

- antibody (haemolysin to ram's erythrocytes). 

 First system, diagnostic Second system, indicative The first system is diagnostic, comprising 

antigen and antibody (one component is known, the other is not). A certain amount of complement 

is added and the mixture is incubated for some time to complete the reaction. If the antigen and 

antibodies of this system are matched during incubation, the complex “antigen + antibody + 

complement” is formed [4,6,7,8,9]. 

In the absence of a detectable immunoreagent, immune complexes are not formed and the 

complement remains free. Externally, the formation of immune complexes is not manifested by 

any phenomena [5].  

The binding of complement by the immune complex is recognised by a second system, the 

indicator system. It consists of sheep's erythrocytes (antigen) and their corresponding haemolytic 

serum (antibodies), i.e. a ready-made immune complex. Specific antibodies that cause cell lysis 

are called lysins, and in the case of erythrocytes, haemolysins. Haemolysins are only able to exert 

their lysing effect on erythrocytes in the presence of complement. If complement binding occurs 

in the first phase of the reaction, the sensitised erythrocytes added to the mixture in the second 

phase of the reaction are not lysed. Absence of haemolysis is registered as a positive result of CBR. 

If no immune complex is formed, the remaining free complement causes lysis of sensitised 

erythrocytes. Haemolysis in the second phase of the reaction indicates the absence of the antigens 

or antibodies sought. For control purposes, reactions should be performed simultaneously under 

exactly the same conditions with normal serum and serum with a known positive result. The 

antigen for the complement binding reaction can be cultures of various killed microbes, their 

lysates, bacterial components, extracts obtained from pathologically altered and normal organs and 

tissues.  Because all microbial antigens adsorb some amount of complement, before titration they 

are tested for anticomplement properties by determining the solubilizing dose of complement, that 

is, the largest amount of antigen that does not cause delayed hemolysis [1,2,3].  

Thus, the following prepared ingredients are required for RSC staging: 

1) serum to be tested, inactivated at 56 °C for 30 min in a water bath;  
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 2) an antigen (a suspension of bacteria or an extract from them) that does not independently cause 

either hemolysis or its retention in the dose established by titration; 

3) complement at a working dose determined by titration;  

4) hemolytic serum in a dose corresponding to its triple titer; 

 5) 3% suspension of mutton erythrocytes;  

6) physiologic solution.  

 

Recording of RSC results. It is carried out according to the 4+ system 

(++++) - 100% binding of antigen by antibodies and formation of complexes “antigen + antibody 

+ complement”. Complete delay of hemolysis: after centrifugation in the tube a precipitate of 

erythrocytes is formed, the supernatant is transparent, colorless.  

(+++) - 75% binding of the antigen by antibodies. A certain part of the complement remains free 

and is activated by the hemolytic system. Clearly delayed hemolysis: after centrifugation, a red 

blood cell precipitate is visible at the bottom of the tube, the supernatant has a slightly yellowish 

color due to lysis of part of the red blood cells.  

(++) - 50% binding of the antigen by antibodies. Half of the complement is in free form and causes 

hemolysis of almost half of the erythrocytes of the indicator system. Partial delay of hemolysis: 

after centrifugation, a sediment of erythrocytes is visible at the bottom of the tube, the supernatant 

is intensely colored red-orange.  

(+) - doubtful result. Very weak delay of hemolysis: after centrifugation at the bottom of the tube 

- an insignificant sediment of erythrocytes, the supernatant is stained the same as in negative RCB.  

(-) - negative result of RGC. Complete hemolysis: after centrifugation there is no precipitate at the 

bottom of the tube, and the entire content is a transparent red-orange solution - “varnish blood”.  

 

Application of RCB 

The complement binding reaction, which is highly sensitive, has acquired great diagnostic value. 

It can be used to record the formation of an immune complex in cases where there are no visible 

manifestations of the antigen-antibody reaction, such as precipitation, agglutination or 

flocculation. Both soluble and insoluble antigens can be used in RCB. Due to its high sensitivity, 

100-200 times higher than that of the precipitation reaction, RCB analyzes systems with low 

antigen and antibody content.  RCB is mainly used for the diagnosis of infectious diseases. For 

diagnostic purposes, antigens can be determined in the tested sera using diagnostic serum [11,12].  

However, it is more common to detect specific antibodies in the serum using antigen diagnostics. 
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