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In many recent  publications the production of antibodies by single cells isolated f rom animals im-  
munized with bacter ia l  antigens [5, 10-12], bacteriophages [6], and e ry throcytes  [2, 9] has been described.  

A method has been developed in the au thor ' s  labora tory  [4] which can be used to study the production 
of antibodies by single cells against s e rum proteins,  which are  widely used in immunologic investigations.  

It was therefore  decided to examine whether antibody synthesis by single cells during immunization 
of animals with soluble protein differs f rom the same process  evoked by bacter ial  antigens and e ry th ro -  
cytes .  

E X P E R I M E N T A L  M E T H O D  

The experimental  animals were chinchilla rabbits  weighing 3-3.5 kg, and altogether 48 animals were 
used. The antigen was horse  se rum albumin (HSA). This preparat ion was injected once or  twice subcu- 
taneously into the plantar surfaces  of both hind l imbs. The dose of antigen per injection was 10 mg and 
the interval  between the f i r s t  and second injections was 2 months. In addition, a group of animals received 
a single injection of 20 mg protein each. The animals (4 rabbits in each group) were sacr i f iced before the 
f i r s t  and second injections of antigen and on the 1st, 3rd, 5th, and 7th days after  the last  injection. The 
popliteal lymph glands were  removed and cell suspensions prepared f rom their  t issue [3]. To determine 
the number of producing cells in this suspension, the indirect  hemadsorpt ion test  was ca r r i ed  out with 
sheep e ry throcy tes  conjugated with HSA by means of bis-diazot ized benzidine [4]. A mean number of 
2500 cells  was investigated f rom each rabbit.  The antibody concentration in their  blood se rum was de te r -  
mined by the indirect  hemagglutination tes t  with e ry throcytes  t reated with tannin and sensit ized with HSA. 

EXPERIMENTAL RESULTS 

There are data in the literature to show that the immune erythrocyte agglutination test [i] may be 
ninduced ~ passively [8] as the result of the presence of cytophilic [7] antibodies in the blood and lymph. 
It thus became necessary to verify that the indirect hemadsorption test is suitable for detecting cells pro- 
ducing antibodies to soluble proteins. For this purpose a suspension of ceils from the lymph glands of un- 
immunized animals was divided into three parts ~ the first part was combined with 2 ml serum from the 
doubly immunized animals, the second part with the same volume of a saline extract of the lymph glands of 
the same rabbits, and the third part with normal rabbit serum. All three portions were incubated for 2 h 
at 37 ~ washed off three t imes  mad investigated in the indirect  hemadsorpt ion test  (see table). 

The method of t rea tment  used did not cause an increase  
Specificity of Indirect  Hemadsorp t ionTes t  

No. of cells with 
Preparation used to No. of adhesion of 
"induce" adhesion cells 

of erythrocytes investi- absolute ,~ 
gated 

I 

Bloodserum [ 11974 11 0,10 
Extractor lymph glands I tt 348 16 0,13 

- -  10639 14 0,12 

in the number  of cells with adhesion of e ry throcytes .  Ev i -  
dently, cytophilic antibodies against HSA either were absent 
f rom the se rum and extracts  or  were  not adsorbed on the 
lymphoid cells [7, 13]. It was thus possible to use the indir-  
ect  hemadsorpt ion react ion in the main experiments  (see 
figure, 1). 

In the rabbits immunized with a single injection ant i-  
body-producing cells were found only f rom the 3rd day after  
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injection of antigen. Thei r  number reached a maximum by the 5th day, and 
thereaf te r  it fell rapidly. In contras t  to this, when the react ion to repeated im-  
munization was studied, an increase  in the number of cells with adhesion of 
e ry throcy tes  was observed even before injection of the antigen. A definite in-  
c rease  in their  number  could be observed during the f i rs t  24 h af ter  immuniza-  
tion, and at all t imes of observat ion the number of active cel ls  was much g rea t e r  
than in the animals immunized with a single injection (before injection of ant i -  
gen, P = 0.02, at all other  t imes P = 0.01). At the same t ime a simple doubling 
of the dose of antigen, which was given as a single injection, produced no v is i -  
ble increase  in the number of producing cells (0.46% on the 5th day with a dose 
of 10 mg and 0.48% with a dose of 20 mg per  injection}. 

The mean number  of e ry throcytes  adherent to the active cell  was also 
determined.  In cel ls  isolated f rom animals  immunized with a single injection 
this figure did not exceed 1.2. By the 5th day after  the second injection of 
antigen it had increased to 2, indicating an increase  in the intensity of antibody 
format ion in each cell. 

In the i r  morphological  charac te r i s t i c s  most  of the producing cel ls  were 
plasma cells,  This also showed that cells with adherent e ry th rocy tes  were in 
fact the antibody producers .  

Some increase  in the antibody t i te rs  was observed f rom the 5th day after  
the f i rs t  injection of antigen. Doubling the dose of antigen, giving the whole at 

a single injection, produced no great  increase  in antibody t i ters .  Conversely,  in the rabbits  immunized 
with 2 injections a sharp inc rease  in concentrat ion of antibodies was observed f rom the 3rd day after  the 
second injection, and their  t i ters  were 10 t imes or so higher than those of animals immunized once only. 

As experiments  to immunize rabbits  with HSA showed, accumulation of ant ibody-producing cel ls  in 
the animals immunized by soluble proteins is a lmost  indistinguishable f rom that observed when other  anti-  
gens are  injected, although some special  features  do occur ,  All the antigens so far  studied share  in com-  
mon an increase  in the number  of active cells  during the response reaction,  part icipation of only a small  
proport ion of the population in immunogenesis  [5, 9], and also an increase  in the number  of active cells 
following repeated immunization and an increase  in the intensity of antibody synthesis  in each cell  in these 
conditions [11, 12]. At the same time, in contras t  to the react ion to bacter ia l  antigens [5], during immuni-  
zation with soluble protein no increase  was observed in the intensity of antibody production by single cel ls  
at the height of the react ion to the f i rs t  injection of antigen. A slower accumulat ion of producing cel ls  l ike- 
wise was observed after  the second immunization than was found by other invest igators  [10] who injected 
endotoxins of Gram-negat ive  bac ter ia  into animals .  The probable cause of these differences is absence 
of adjuvant proper t ies  f rom se rum proteins.  
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