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Murine lymphocytes preactivated with mitogen (both T and B) produce soluble transmitters 
which stimulate cytostatic activity of normal mouse bone marrow cells, tested by in vitro 
inhibition of P815 mastocytoma and L1210 lymphoma cell growth. 7-Interferon is one of 
T-cell products stimulating antitumor activity of bone marrow cells. Cytostatic activity 
stimulated by T-cellular soluble transmitters is another characteristic of bone marrow cells 
isolated from nude mice. 
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Bone marrow cells (BMC) similar by many pheno- 
typical signs to bone marrow natural suppressor cells 
suppress the growth of leukemic cells in vitro [1,2,8- 
10]. Tumor growth suppression by BMC does not 
involve tumor cells destruction and is mediated, at 
least partially, by soluble cytostatic products [9]. We 
studied the capacity of activated T and B lympho- 
cytes to regulate cytostatic activity of BMC by pro- 
ducing soluble products. 

MATERIALS AND METHODS 

Three-six-month-old (C57BL/6xDBA) F 1 (BDF1, 
H-2b/H-2 ~) mice from Breeding Center of Siberian 
Division of Russian Academy of Medical Sciences, 
and nude BALB/c nu+/nu + mice from the Depart- 
ment of Experimental Biomedical Simulation, Tomsk 
Research Center, Russian Academy of Medical Sci- 
ences, were used. The animals received sterilized 
fodder and acidified (pH 2.8) boiled water. P815 
mastocytoma (H-2 ~) and L1210 lymphoma (H-2 a) 
cells were obtained from the Oncology Research 

Institute of Clinical Immunology, Siberian Division, Russian Academy 
of Medical Sciences, Novosibirsk 

Center, Russian Academy of Medical Sciences and 
preserved by in vitro culturing. 

Cells were cultured in RPMI-1640 with 2 g/liter 
NaHCO 3, 10 mM HEPES, 2 mM L-glutamine, 5x 
10 -5 M 2-mercaptoethanol, antibiotics, and 7% fetal 
calf serum (all reagents from Sigma) in a humidified 
atmosphere with 5% CO z. 

Splenocytes from normal BDF~ mice were ac- 
tivated by concanavalin A (5 ~tg/ml, Pharmacia) or 
lipopolysaccharide (E. coli 055:B5, 20 ~tg/ml, Sigma) 
in plastic 25 cm 2 Linbro flasks (10 ml) for 24 h. T 
and B lymphocytes preactivated with concanavalin A 
and lipopolysaccharide, respectively, were isolated by 
positive penning [3]. Immunofluorescent staining of 
[3] showed the purity of isolated T and B lymphocytes 
to be almost 100%. 

For preparing culture supernatants, preactivated 
lymphocytes (3-4• were cultured in 24-well 
plates (Linbro) for 24 h. Then the supernatant was 
purified from ceils by centrifugation and stored at 
-20oC. 

In the cytostatic test, BMC (3xl05/well) were 
cultured with or without the supernatant (25%) from 
preactivated T or B lymphocytes in round-bottom 
96-well plates (BDSL) for 20 h. After the medium 
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had been replaced, 104 P815 or L1210 cells were 
added in wells with BMC. Cell mixtures were cul- 
tured in medium without the supernatant for 24 h. 
Control cultures consisted of tumor cells alone or 
with thymocytes not suppressing leukemic cell growth 
in vitro [1,8]. The level of cellular proliferative ac- 
tivity was evaluated routinely by incorporation of 3H- 
thymidine (Izotop) added to all wells in a dose of 
0.75 pCi 5 h before the end of culturing. The per- 
centage of cell proliferation suppression was cal- 
culated from the formula: 

% suppression=(1 
pulses in experiment 

pulses in control 
)xl00.  

Each test was represented by 3 parallel cultures. 
The data were reproduced in 3 similar experi- 

ments. Results were statistically processed using Stu- 
dent's t test. The differences were significant at 
p<0.05. 

RESULTS 

T lymphocytes activated in an allogenic mixed cul- 
ture produce mediator(s) stimulating cytostatic ac- 
tivity of BMC tested by P815 or L1210 cell growth 
suppression in vitro [9]. Figure 1 demonstrates that 
both T and B lymphocytes produce soluble com- 
pounds stimulating antitumor activity of BMC. The 
cytolytic test with 3H-thymidine-labeled L1210 cells 
as the target showed that lymphokine-mediated sti- 
mulation of BMC cytostatic activity was not as- 
sociated with generation of killer cells. 

According to previous reports [8,10], cytostatic 
BMC effectors are similar to natural suppressor cells 
in many aspects, y-Interferon (`/-IF) is considered to 
be the main agent inducing and maintaining the im- 
munosuppressor activity of natural suppressor BMC 
[4,6]. In our experiments, neutralization of y-IF 
activity by specific antibodies (Genzyme) signifi- 
cantly decreased but does not completely block the 
capacity of T cellular supernatant to stimulate the 
antitumor activity of BMC. On the other hand, anti- 
bodies to 3,-IF did not notably affect the process of 
BMC cytostatic activity stimulation by B cellular 
supernatant. Therefore, T and B lymphocytes, ac- 
tivated during immunogenesis, may stimulate through 
the production of ,/-IF and other soluble transmitters 
the BMC-mediated suppression of tumor growth. 
Such a hypothesis is in line with our previous report 
[9] about the stimulating effect of recombinant 
human interleukin-2 on antitumor cytostatic activity 
of BMC. 

These data suggest that the entire antitumor ac- 
tivity of flesh-isolated normal BMC directly depends 
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Fig. 1. Stimulation of bone marrow cell cytostatic activity by lympho- 
kines. Bone marrow cells of BDF 1 mice were precultured for 20 h 
in medium alone (1), with 25% T cell supernatant without (2) or with 
4 gg/ml antibodies to y-interferon (3), and with B cell supernatant 
without (4) or with antibodies to y-interferon (5). Control incorporation 
of 3H-thymidine in P815 and L1210 cells was 172,000 and 182,000 
pulses/min, respectively. 

on immunogenesis processes permanently occuring in 
an organism under the effect of environmental micro- 
flora. However, BMC of nude mice rather actively 
suppress the growth of leukemic cells (Fig. 2). More- 
over, their cytostatic activity significantly increases 
under the effect of mediators of culture supernatant 
from preactivated T lymphocytes. The ovemavhelming 
majority of immune reactions are based on T-cell 
reactivity. Natural cytostatic activity of nude mice 
BMC seems to indicate that it does not depend on 
the immune processes, at least partially. 

Interaction between BMC and T lymphocytes 
might play an important role in the formation of 
antiproliferative barrier preventing the development 
of leukemia. Recent studies demonstrated L5178 
lymphoma dormant cells to persist in bone mar- 
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Fig. 2. Cytostatic activity of nude mice bone marrow cells. Bone 
marrow cells of nude mice were preincubated without (1) or with 25% 
T cell supernatant (2) for 20 h. Control proliferation of P815 and 
L1210 cells was 152,000 and 165,000 pulses/min. Mean arithmetic 
deviations were no more than 10% of the respective means. 
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row of  a syngeneic DBA mouse for a long time and 
ensure a threshold antigenic stimulation needed for 
the formation of  a stable antitumor immunity me- 
diated by T cells [7]. These data together with our 
findings [9] suggest that T cells involved in im- 
munogenesis might stimulate cytostatic activity o f  
BMC through the production of  7-IF, interleu- 
kin-2, and probably other transmitters, and thus prev- 
ent the development of  leukemia at sites of intense 
hemopoiesis. If so, the efficacy of  BMC-mediated 
antitumor cytostatic mechanisms can notably in- 
crease during long-lasting immune processes occuring 
during the development o f  chronic "graft-versus- 
host" reaction. In bone marrow allograft recipients 
this chronic reaction is associated with a much lower 
probability of leukemic relapse [5]. 

REFERENCES 
I. I. V. Avdeev, V. 1. Seledtsov, I. V. Prokopenko, et al., Byull. 

Eksp. Biol. Med., 120, No. 8, 181-183 (1995). 
2. Yu. P. Bel'skii, N. V. Zemlyanskaya, S. A. Kusmartsev, and 

I. M. Agranovich, Ibid., 184-187. 
3. D. M. Samarin, G. V. Seledtsova, V. I. Seledtsov, et al., 

Ibid., 123, No. 1, 66-70 (1997). 
4. I. Angulo, R. Rodriguez, B. Garcia, et al., J. lmmunol., 155, 

15-26 (1995). 
5. A. Butturini and R. P. Gale, Immunol. Res., 11, 24-33 (1992). 
6. J. H. Holda, T. Maier, and H. N. Claman, Cell. Immunol., 

125, 459-466 (1990). 
7. K. Khazaie, S. Prifti, P. Beckhove, et al., Proc. Natl. Acad. 

Sei. USA, 91, 7430-7434 (1994). 
8. V. I. Seledtsov, I. V. Avdeev, A. V. Morenkov, et al., hn- 

munobiology, 192, 205-217 (1995). 
9. V. I. Seledtsov, I. V. Avdeev, G. V. Seledtsova, et al., Biomed. 

Pharmacother., 49, 293-299 (1995). 
10. K. Sugiura, M. Inaba, H. Ogata, et al., Cancer Res., 50, 

2582-2586 (1990). 


