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Selection of an adequate serological and immunological method is an important and frequently a deciding 
factor in experimental method and in determination of antigens and antibodies in clinical specimens~ For this 
purpose it is necessary to have definite comparative data pertaining to the sensitivity of different methods and their 

applications for determining antigens and antibodies of different origin. 

Of the data available in the literature pertaining to the comparative sensitivity of different immunological 
reactions, one should point out first of all those described by Grabar [6]. The author, comparing about 20 methods 
for determination of antibodies from the data of different investigators, concludes that the passive hemagglutination 
and Ovary's passive cutaneous anaphylaxis reactions are the most sensitive ones. One can arrive at the same con- 
clusion on the basis of other reports [11, 12, 14]. Certain data about the comparative sensitivity of Boyden's'passive 
hemagglutination reaction and the complement fixation reaction are also found in the literature of the USSR [3, 4], 
but no one in this country studied comparative sensitivity of passive hemagglutination and passive cutaneous anaphyl- 
axis reactions. 

The purpose of this work is to present a comparative study of sensitivity of different immunological methods 
for determination of antibodies: precipitation reactions in saline and in a gel, complement fixation, Boyden's pas- 
sive hemagglutination and Ovary's passive cutaneous anaphylaxis. 

E X P E R I M E N T A L  

The following antigens were used: horse serum; horse serum albumin and globulin, obtained by salting out; 
and the polysaccharide antigen of group A streptococci, prepared according to Lancefield's procedure [7]. Rabbit, 
guinea pig, ra t  and mouse sera immunized with suitable protein antigens or hemolytic streptococci vaccines were 
sources of antibodies, 

Saline precipitation reaction was carried out by the usual capillary procedure; precipitation reaction in gel 
according to Ouchterlony's technique, as modified by L. A. Zie'ber and G. I. Abelev [1]; complement fixation 
.~eaction according to prolonged fixation at 4 ~ [21. These 3 serological reactions were set up according to the so- 
called right angle scheme, i.e., using different doses of antigens, each of which was tested with different dilutions 
of Corresponding immune sera. All reagents were dissolved in physiological saline. The sensitivity- of the reaction 
was determined from the maximum dilution of immune sera which gave a clearly positive reaction with any of the 
tested dosea of antigen which was optimal for a given serum. As a positive result, complement fixation was con- 
sidered complete irNibition of hemolysis using double dose of complement. 

Stavitsky's modification [la] using tannin-treated human group O erythrocytes was used for passive hemag- 
glutination reaction. The dose of antigen used for saturation of erythrocytes was the one which produced maximum 
agglutination titer with the tested antibody (thus, in experiments with horse serum albumin and equal volume of 
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TABLE 1. Comparat ive  Sensitivity of Procedures used to Determine the Concentration 
of Antibodies in hnmune Rabbit Sera 

Andgen 

Dilution of immune serum yielding a clearly positive result 

ring pre-  
cipitat ion 

comple-  
gel  p r e - [ m e n  t 
e ipi ta t i~ 

/ 64 I 400 
I 

Horse serum 32 

Horse albumin 4 t 4 100 8 4 1 4 0 0  8000 

4 100 4 - I 200 4 000 Horse globulin 2 

4 12 800 Streptococcal  
polysaecharide 

I 8 200 

passive skin Boyden's 
anaphylaxis passive 

in 1 in in guinea ] hemagglu-  
mice t rats pigs I fination 

32 64 4 000 256 000 

8 ~ ] 1600 

Note: Reaction was not carried out 

albumin containing 1 mg a lbumin /ml  was added to 2.5% of tannin-treated erythrocytes; for saturation with serum 
globulins the dilution containing 0.5 m g / m l  was used, horse serum was added as 1:200 dilution, and Laficefield's 
polysaccharide antigen was added in 1:100 dilution). Guinea pigs, rats and mice were used for Ovary's passive 
anaphylaxis reaction [12]. The titer of the antigen was also determined; it was equal to 0.6-0.8 ml  of horse serum, 
4 mg of horse albumin or globulin, and 2 ml  of polysaccharide antigen (according to Lancefield) per kg of animal  
weight. 

Compara t ive  sensitivities of different immunologic reactions for determination of antibodies in rabbit immune 
sera to the complete  horse serum, horse albumin and globulin is presented in Table 1. From this table it is seen 
that the ring precipitat ion reaction proved to be the least sensitive, allowing determination of serum antibodies 
diluted 1:2-1:82. The sensitivity of gel diffusion precipitation reaction was not any higher, but this reaction allowed 
us to visualize qualitative characteristics of an t igen-an t ibody  reaction. Thus, it was shown that horse albumin and 
globulin were not single antigens, since they formed 2 lines in the g e l  However, considering the relat ively low 
sensitivity of the reaction, one should stress that there were as many precipitating lines as an t igen-an t ibody  systems, 
or less, as was pointed out in a number of reports [5, 8, 10]. 

The complement  fixation reaction proved to be 20 times more sensitive than the precipitation reaction. It 
was shown that it was possible to detect  even low antibody concentrations in mixtures by complement  fixation but 
not by precipitation in gels. 

The passive cutaneous anaphylaxis in mice  and rats was no more  sensitive than the precipitat ion reaction. We 
also carried out exper imentsaf te r  injecting mice  with pertussis vaccine, since 20 treated animals are markedly more 
sensitive to anaphylaxis than are the normal animals .  However, regardless of a 20-fold increase of sensitivity to 
histamine, the intensity of passive cutaneous anaphylaxis remained unchanged. This corresponded to the available 
data [9]. The use of guinea pigs allowed us to increase the sensitivity of this reaction 50- to 100-fold. 

The passive hemagglut inat ion reaction was the most sensitive, allowing a disclosure of a min ima l  cnncentra= 
tion of antibodies. This reaction proved to be 40-80 times as sensitive as the complement  fixation reaction with pure 
protein antigens, and 500 times as sensitive with horse serum antigen. 

In a comparat ive study of antibodies from different animals (mice, rats and guinea pigs) to horse protein 
(Table 2), we also observed interaction between the sensitivity of precipitat ion reaction, complement  fixation and 
passive Boyden's hemagglutination. However, the sensitivity of passive cutaneous anaphylaxis depended upon the 
animal  species used for antibody production. It was shown that the sensitivity of reaction in experiments with guinea 
pigs and rats using mouse antibodies i sno  higher than that of the precipitation reaction. At the same t ime,  in 
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TABLE 2. Comparative Sensitivity of Procedures used to Determine Antibodies to 
Horse Albumin in Immune Sera of Different Species of Animals 

Source of antigen 

Dilution of immune serum at which there is a 
definite positive reaction 

/ 'eomple - Boyden's ring pre-  ge l  pre-  I passive cutaneous 
/ m e n t  ~ p h y j ~ i s  __ passive 

cipitation ~ipitation] in [in- inguinea fixation 
mice [rats pigs 

Mouse 
Rat 
Guinea Pig 

8 
32 
2 

r 
64 [ 160 40 
64 t 80 

8 40 320 

25 600 
200 000 

40 000 

Note: Negative result. 

experiments with homologous animals (mice) the reaction was 20 times more sensitive. The opposite response was 
observed when studying guinea pig antibodies, i.e., the sensitivity of their response was 50-100 times the sensitivity 
of the precipitation reaction, while it was impossible to establish the reaction in mice and rats. The rat immune 
serum differed from the other in that the use of homologous animals for an i tgen-ant ibody reaction did not yield 
greatest sensitivity. Thus, the passive cutaneous rat anaphylaxis was only possible when using 1:2 dilution of rat im-  
mune serum, while a similar reaction in mice was 10 times as sensitive. It was not possible to obtain this reaction 
in guinea pigs. The difference in the sensitivity of a reaction in studying immune sera of different animals species 
is explained, apparently, by the difference in ability of experimental animals' tissue to fix antibodies. 

It should be stressed that in the present study Boyden's passive hemagglutination proved to be the most sensi- 
tive reaction. Therefore, this reaetionis superior to other immunblogical  reactions with protein antigens and inde- 
pendent of the animal species used for antibody production. When compared to the passive cutaneous anaphylaxis, 
it is simpler to prepare and it does not require experimental animals. 

In experiments with the polysaccharide antigen (streptococcal polysaccharide) and the corresponding immune 
rabbit serum, similar cvmparative relation of the reactions was observed as in determination of protein antigens in 
rabbit sera (see Table 1). Addition of this antigen to tannin-treated erythrocytes allowed for study of antisera in 
1:12,800 dilution of immune sera. Replacing the tannin-treated erythrocytes with the native sheep erythrocytes for 
addition of polysaccharide antigen also allowed for establishment of a passive hemagglutination response, but with 
a low titer (1:80). However, it should be pointed out that the use of phenol for removal of protein in preparation of 
the antigen, according to Lancefield's technique, led to cessation of specific agglutination of tannin-treated ery-  
throcytes. At the same time, this preparation retained the ability to participate in reactions. Studies in this direc-  
tion are continuing. At present, the passive cutaneous anaphylaxis in guinea pigs is the most sensitive reaction for 
disclosing antibodies to the polysaccharide antigen. 
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