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The number of antibody -producers in a mixed culture of lymph-gland cells obtained at the
peak of the primary or secondary response in mice immunized with sheep's red cells and
intact bone-marrow cells was determined by Jerne's method, During combined culture of
-these cells the number of antibody producers was 2-4 times greafer than in a monoculture
of immune lymph-gland cells; by 9-11 h of combined cultivation the number of antibody-
synthesizing cells reached a maximum, Meanwhile the rate of survival of the cells was
identical in monocultures and mixed cultures throughout the period of cultivation, It is
postulated that during combined incubation of immune lymph-gland cells and intact bone-
marrow cells, an extra contingent of cells from one of the two populations in culture par-
ticipates in antibody synthesis., ’
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Recent investigations have shown the need for interaction between two or more types of cells for in-
duction of the immune response to occur {6, 7, 101. Besides cell cooperation, interaction leading to an in-
creased immune response at the level of mature antibody producers is also possible in the initial stages of
immunogenesis [11], For instance, combined culture of lymph-gland cells taken at the peak of the immune
response from animals immunized with horse Y-globulin with intact spleen or bone-marrow cells leads to
a two- or threefold increase in the quantity of antibodies and of nonspecific immunoglobulins [2, 3], This
increase in the quantity of antibodies is not due to stimulation of protein synthesis in existing antibody pro-
ducers, but to the appearance of new cells synthesizing antibodies of the same specificity [9]. The stimu-
lation effect in a mixed culture of immune lymph-gland and intact bone-marrow cells was first obtained with
the cells of animals immunized with horse Y -globulin,

To determine whether this phenomenon is observed when corpuscular antigens are used, in the inves-
tigation described below cells of animals immunized with sheep's erythrocytes were used.

EXPERIMENTAL METHOD

Mice of lines CBA, A, C57BL, and F; (CBA X C57BL) weighing 18-22 g were immunized with 0.1 ml
of a 109 suspension of sheep's red cells, injected into the plantar pad, The animals were killed by decapi-
tation, and the axillary and inguinal lymph glands were removed from them with sterile precautions, Prep-
aration of the cell suspensions and cultivation of the cells was carried out as described earlier [2]. After
cultivation for 18-20 h the number of antibody-producing cells in the cultures was determined by Jerne's
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TABLE 1, Stimulation of Immune Resjponse during Combined Cul-
tivation of Cells of Different Histological Origin

Components of mixmre {Number of plaque-forming cell o
and genotype of animals 107 leated cell °
Character of ' er 10" micleated cells gg
lmmune re-~ |IIMUNe ) intact bone | monoculture | mixed culre | 3 2 ?
sponse ymp! marrow . &3
glands - 9 g
nt ] Mtm nt Mtm [ R
A CBA CBA 51 15=%1 5 23>1,8 1,5 0,05
Primary Fi(CBAX | F,(CBAX | 11| 241,812 40=2,9 1,7 0,05
XCB7BL) XC57BL) ‘
A C57B 6 25E1,7] 6 40=2,1 1,6 0,01
A A 51100=8,9] 6| 430=28,6 | 4,3
Secondary CBA CBA 5| 140=4,5] 5. 30089 2.1 o0t
A CBA 11 | 51042 | 10 | 1290==72,6 2,5
CBA A 4 123045 41 1000=55 4,3

T

0 3 7ennism8 a. 3 7 snnBsIme

a b

Fig, 1. Changes in number of antibody producers
(a) and viable cells (b) in monocultures (1) and
mixed cultures (2) during cultivation, Abscissa,
time of cultivation (in h); ordinate: a) number of
antibody producers (per 108 nucleated cells); b)
number of living cells, in %,

method [8]. The change in viability of the cells during culfure was estimated from the staining properties
with trypan blue,

The presence of interaction between the cells was judged from the coefficient of stimulation (the ra-
tio between the number of antibody producers in the mixed culture and the number in monoculture). The
significance of the results was estimated by means of the Fisher—Student criterion, and the curve of sur-
vival of the lymphocytes as a function of cultivation time was smoothed by the sliding-mean method [57,

EXPERIMENTAL RESULTS

After a single immunization of the mice with sheep's red cells the numbér of antibody-forming cells
in the lymph glands reached a maximum on the 5th day, but after reimmunization this occurred on the 4th
day, Since the effect of stimulation of ¥ -globulin synthesis in the mixed cultures was most marked when
lymph-gland cells obtained from animals at the peak of the immune response were used [4], in the present

experiments lymph glands were taken on the 5th day after immunization when studying the primary response
and on the 4th day after reimmunization,

As the result of combined cultivation for 18-20 h of immune lymph-gland cells obtained from mice
during both the primary and the secondary immune response, with syngeneic and allogeneic intact bone~
marrow cells, an increase in the number of antibody producers was observed (Table 1). The intensity of the
effect when cells from primarily immunized animals were used was rathér weaker (coefficient of stimulation
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1.6) than with cells from reimmunized animals (coefficient of stimulation 2-4), The effect of interaction
between cells of different histological origin was the same whether syngeneic or allogeneic mixtures were
cultivated together, This confirms yet again the earlier conclusion that the allogeneic barrier does not play
an important role in interaction between cells in the stages of active antibody synthesis [11].

The dynamics of the change in the number of antibody producers in monoculture and in mixed culture
of immune lymph-gland and intact bone-marrow cells is illustrated in Fig, 1a,

After an initial increase in the number of antibody-producing cells in both cultures, it fell toward the
7th hour, However, after 7 h of cultivation in mixed culture the number of antibody-synthesizing cells was
increased and reached a maximum at 9-11 h, Whereas the coefficient of stimulation after cultivation for
20 h varied between 1,5 and 4,3, after cultivation for 11-17 h it was 5-7. The number of viable cells in the
monocultures and mixed cultures decreased by an equal degree in both monocultures and mixed cultures in
the course of cultivation (Fig. 1b). The identical mortality of the cells during cultivation indicates that the
effect of an increase in the number of plague-forming cells could not be explained by reduced mortality of
the cells in the mixed cultures, The comparatively rapid manifestation of the effect of an increase in the
number of antibody producers from the beginning of combined cell culture agrees with data on the kinetics
of the stimulation of immunoglobulin synthesis during immunization of animals with horse ¥ -globulin 17,

The results described above indicate that stimulation of the immune response during combined cul-
ture of lymph-gland cells from immune donors and intact bone-marrow cells takes place if the aninials are
immunized not only with soluble antigens but also with corpuscular antigens, and it is observed whether the
immune response in the mice is secondary or primary. However, during the primary response the stimu-
lation effect is weaker than during the secondary. It is difficult at present to say anything about the causes -
of this difference. The presence of a maximum of the number of plague-forming cells in the mixed culture
9-11 h after the beginning of cultivation and data showing the equal rate of death of the cells in the mono-
and mixed cultures suggest that interaction at the level of mature antibody producers leads to the recruiting
of new cells into antibody synthesis. Which of the cell populations — lymph-gland or bone-marrow — is the
gource of the new plaque-forming cells cannot yet be stated and further investigation of this problem is en-
visaged,
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