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The immunologica l  react iv i ty  of celts of the lymph system, in part icular  the regulari t ies of the synthesis of 
antibodies by these cells,  is one of the basic problems of present-day theoret ica l  immunology.  However, the meth-  
odological  possibilities of such investigations are rather l imited.  Fine methods which have been proposed for the d i -  
rect study of the synthesis of antibodies by single competent  ceils are rather complex and require specia l  equipment  
[1, 2]. It is possible to use a simpler  method, the bac ter ia l  a t tachment  react ion [4, 5] with sufficient re l i ab i l i ty  
only when studying the synthesis of antibodies to antigens of mot i le  bacteria.  

The data in the l i terature convincingly attest to the high sensit ivity and specif ic i ty  of the indirect  hemagglu-  
t ination reaction. Therefore it is considered expedient  to use erythrocytes sensit ized by bac te r ia l  haptens as a test 
antigen when studying the formation of antibodies by isolated celts. By analogy with the indirect  hemagglut inat ion 
react ion this method is ca l led  the indirect  hemadsorption reaction, 

The principle of the indirect  hemadsorption react ion is that erythrocytes on which the haptens are adsorbed 
acquire the capac i ty  to be speci f ica l ly  at tached to the surface of ceils synthesizing antibody. 

Antigens. The exper imenta l  ahimals were immunized  with complex antigens of .Salmonel! a cerro and Shi87 
e l la  flexneri and Shigel la  sonnei. As antigens for sensi t izat ion of the erythrocytes we used extracts of bac ter ia l  cu l -  
tures. For the preparation a 24-hour-old  agar culture of bacter ia  was washed from a plate with 5 ml of physiolog/-  
cal salt solution and heated in a boiling water bath for 11/z h. The bacter ia  were removed by centr ifugation and the 
supernatant liquid was used for treating the erythrocytes. 

Erythrocytes and their t reatment.  Sheep blood was co l lec ted  in an equal volume of g lucose-c i t ra te  preserva-  
t ive,  stored at 4 ~ and used for 1-11/2 months. The erythrocytes were washed three t imes with physiological  salt 
solution. To one volume of 10% suspension of erythrocytes we added ten volumes of the bac ter ia l  extract.  After 
incubation for an hour at 37 ~ the erythroeytes were washed twice with 20 volumes of physiological  salt solution and 
a 5% suspension was prepared from the precipi ta te  on a physiological  solution. The suspension of sensit ized erythro-  
cytes was stored at 4 ~ and used in the experiments for a week. 

Animals. In all  experiments we used white rats of both sexes weighing 200-250 g as exper imenta l  animals. 
The animals were immunized  1-3 times with an interval  between injections of 3-4 weeks. We in jec ted  0.1 mg of 
complex antigen diluted in 0.2 ml of physiological  solution into the plantar surface of each hind foot. 

Test technique. The animals were ki l led on the 4-5th day after the last injection.  We extracted the popl i teal  
lymph nodes and prepared from them a suspension of soli tary cells on a balanced salt solution prepared after the man-  
ner of Kern and Eisen [3], After f i l t rat ion through Capron cloth the cells were washed once on a centrifuge (600 rpm, 
5 min) and the precipi ta te  was diluted in a ratio of 1 : 8 with the same salt solution; 0.1 ml of the ce l l  suspension 
was combined with an equal volume of 5~ suspension of sensit ized erythrocytes and incubated 30 rain at room t em-  
perature. A slide was covered with a layer of mineral  oil. By means of a Pasteur pipet te  with a f inely drawn out end 

* Basic principles of the work were reported in July 1964 at the meet ing of the immunology section of the 14th Con- 

gress of Epidemiologists, Microbiologists, and Specialists in Nfectious Diseases. 
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Characteristics of the Sensitivity and Specif ici ty of the Indirect Hemadsorption and Bacterial  At tach-  
ment Reactions 

Antigen for immuniz ing animals 

Complex antigen of Shigel la  
sonnei 

The same 

The same 
v, 

~t 

Complex antigen of Shigel la  
flexneri 

The same 

The same 

i v  

Complex antigen of 

Sa lmonel la  cerro 

The same 

Test antigen 

Erythrocytes sensitized by 
antigen of Shigel la  
sonnei 

Erythrocytes sensitized by 
antigen of Shigel la  
flexneri 

Unsensitized erythrocytes. 

Shigel la  sonnei 
Shigel la  flexneri 

Erythrocytes sensit ized by 
antigen of Shigel la  
f lexneri .  

Erythrocytes sensit ized by 
antigen of Shigel la  
sonnei.  

Unsensitized erythrocytes. 

Shigel la  flexneri 
Shigel la  sonnei 

Erythrocytes sensit ized by 
antigen of Sa lmonel la  
C e I T O  . . . . . . . . . . . .  

Salmonel la  eerro . . . . . .  

No. of 
studied 
cells 

Cell-producers 

found from 
the hemad-  
sorption re-  
action 

abs. % 

found from 

the a t tach-  
ment re-  
action 

abs. ~ 

3060 75 2.4 - - 

3 0 0 0  0 0 - - 

3 1 9 2  0 0 - - 

3030 -- - 72 2.3 

2000 - - 5 0.25 

3234 45 1.5 - - 

4 0 2 0  0 0 - 

3 1 5 5  0 0 - - 

2966 - - 59 2.0 

2104 - - 8 0.4 

3800 

4250 5.2 

a smal l  quantity of the mixture of the ceils of the erythrocytes was applied to the sl ide under the layer  of oi l  and 
the excess was sucked off by the same pipette.  The specimen was covered by the covered glass and studied under a 
microscope by means of immersion phase-contrast  optics. In each field of the microscope there were usually 20- 
80 cells and 200-800 erythrocytes. The cover glass "f loated" on the layer of mineral  oil.  As a resuR of this the 
cells and erythrocytes freely moved in the medium under the effect of Brownian movement.  This permit ted dis- 
tinguishing the erythroeytes at tached to the ceils from those randomly found around the ceils,  

Bacterial  a t tachment  reaction. The bac ter ia l  a t tachment  react ion was used for comparison with the hemad-  
sorptaon react ion (with respect to sensitivity and specifici ty).  To accomplish the at tachment  react ion 0,1 ml of a 
celI  suspension was combined with drops of a 3-hour-old broth culture of bac ter ia  and drops of a salt solution. The 
mixture of the cells and bacter ia  was incubated 30 min at room temperature.  The method of preparing the speci-  
men and its study was the same as that in the hemadsorption reaction. 

We divided the ce l l  suspension of each animal  into two portions and simultaneously investigated them in the 
indirect  hemadsorption reaction and the bac te r ia l  a t tachment  reaction. In each specimen we studied from 500 to 
1000 ceils.  In the control experiments we used ceils of normal animals or of those immunized  with antigens which 
did not have general  determinants with the test antigens. In certain control experiments the ceils of the immunized 
animals were combined with unsensitized erythrocytes. 

The results of the observations are given in the table. 

As we see from the table the react ion caused by hemadsorption is not inferior in sensitivity to the bac ter ia l  
a t tachment  reaeRon which, as follows from the l i terature data, is a quite sensitive immunologica l  test. An analysis 
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of the results of studying the specificity of both reactions shows that in this respect the indirect hemadsorption reac- 
tion has definite advantages which are especially evidenced in experiments with antigens of immoti le  bacteria. 
Thus, Shigella sonnei in 0.4% of the cases was attached to ceils of animals immunized with the antigen of Shigeila 
flexneri, and in 0.4% to cells of normal animals. Similar results were obtained in the experiments in which we used 

SNgelta flexneri as the test antigen. At the same time the cells of normal and immune  animals did not give non-  

specific adsorption with erythrocytes sensitized by extracts of the dysentery bacteria. 

Thus, the new method of studying the synthesis of antibodies by isolated cells of immunized animals - the 
reaction of adsorption of erythrocytes sensitized by bacterial  haptens - is not inferior in sensitivity to the bacterial  

�9 attachment reaction and exce]s it in sefisitivity, especially when the formation of antibodies to antigens of immo-  
tile bacteria is studied. 

S U M M A R Y  

A uew method has been suggested for the study of the synthesis of antibodies by isolated cells of immur~ized 

animals - indirect hemadsorption reaction. The reaction essentially consists of the fact that erythrocytes sensitized by 
bacterial  haptens become capable of specific attachment to the surface of cells synthesizing antibodies. For sen- 

sitivity this test is not inferior to the bacterial attachment reaction and is superior to the latter with regard to spe- 
cificity, particularly when the object of study is the formation of antibodies to antigens of immot i le  bacteria. 
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