ANTIBODY PRODUCTION BY SINGLE CELLS
DURING IMMUNIZATION OF ANIMALS WITH SOLUBLE PROTEIN
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In many recent publications the production of antibodies by single cells isolated from animals im-
munized with bacterial antigens {5, 10-12], bacteriophages [6], and erythrocytes [2, 9] has been described.

A method has been developed in the author's laboratory [4] which can be used to study the production
of antibodies by single cells against serum 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 from the same process evoked by bacterial antigens and erythro-

cytes,

EXPERIMENTAL METHOD

The experimental animals were chinchilla rabbits weighing 3-3.5 kg, and altogether 48 animals were
used., The antigen was horse serum albumin (HSA), This preparation was injected once or twice subcu-
taneously into the plantar surfaces of both hind limbs. The dose of antigen per injection was 10 mg and
the interval between the first 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 sacrificed before the
first 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 from their tissue [3]. To determine
the number of producing cells in this suspension, the indirect hemadsorption test was carried out with
sheep erythrocytes conjugated with HSA by means of bis-diazotized benzidine [4]. A mean number of
2500 cells was investigated from each rabbit. The antibody concentration in their blood serum was deter-
mined by the indirect hemagglutination test with erythrocytes treated with tannin and sensitized with HSA.

EXPERIMENTAL RESULTS

There are data in the literature to show that the immune erythrocyte agglutination test [1] may be
minduced™ passively [8] as the result of the presence of cytophilic [7] antibodies in the blood and lymph.
1t 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 cells 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 times and investigated in the indirect hemadsorption test (see table).

The method of treatment used did not cause an increase
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injection of antigen. Their number reached a maximum by the 5th day, and
thereafter it fell rapidly. In contrast to this, when the reaction to repeated im-
munization was studied, an increase in the number of cells with adhesion of
erythrocytes was observed even before injection of the antigen. A definite in-
crease in their number could be observed during the first 24 h after immuniza-
tion, and at all times of observation the number of active cells was much greater
than in the animals immunized with a single injection (before injection of anti-
gen, P = 0.02, at all other times P = 0,01). At the same time a simple doubling
I i of the dose of antigen, which was given as a single injection, produced no visi-
E“? ble increase in the number of producing cells (0.46% on the 5th day with a dose
o957 of 10 mg and 0.48% with a dose of 20 mg per injection).
Changes in number of
antibody~-producing
cells during immuniza-
tion with HSA, Ordin-
ate) number of produc-
ing cells (in %); abs-
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The mean number of erythrocytes adherent to the active cell was also
determined, In cells isolated from 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
formation in each cell,

cissa) time after injec- In their morphological characteristics most of the producing cells were
tion of antigen (in days); plasma cells, This also showed that cells with adherent erythrocytes were in
1) single injection; 2) 2 fact the antibody producers.

injections of antigen, Some increase in the antibody titers was observed from the 5th day after

the first injection of antigen, Doubling the dose of antigen, giving the whole at
a single injection, produced no great increase in antibody titers, Conversely, in the rabbits immunized
with 2 injections a sharp increase in concentration of antibodies was observed from the 3rd day after the
second injection, and their titers were 10 times or so higher than those of animals immunized once only.

As experiments to immunize rabbits with HSA showed, accumulation of antibody-producing cells in
the animals immunized by soluble proteins is almost indistinguishable from 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, participation of only a small
proportion 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 contrast to the reaction to bacterial antigens [5], during immuni-
zation with soluble protein no increase was observed in the intensity of antibody production by single cells
at the height of the reaction to the first injection of antigen, A slower accumulation of producing cells like-
wise was observed after the second immunization than was found by other investigators [10] who injected
endotoxins of Gram-negative bacteria into animals, The probable cause of these differences is absence
of adjuvant properties from serum proteins,
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