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A new mediator produced by bone marrow cells, and known as stimulator of antibody pro~ 
ducers (SAP), has recently been described. If added to a cell culture or injected into an 
animal in the productive phase of antibody formation, SAP doubles or trebles the number of 
antibody producers [3, 4, 7]. Previous investigations on mice showed that one possible 
mechanism of action of SAP is inhibition of the effect of T suppressor cells by this media- 
tor [1-3]. On the basis of SAP, the immunoregulatory agent B-activin has now been produced 
[5, 6]. 

The aim of this investigation was to study the influence of B-activin on the effect of 
human concanavalin A (con A)-induced T suppressor cells and also on the process of induction 
of T suppressor cells by con A and stimulation of proliferative activity of lymphocytes by 
phytohemagglutinin (PHA). 

EXPERIMENTAL METHODS 

Con A-induced suppression and the effect of B-activin on it were studied in a system 
in which the test cell culture and the culture for induction of suppressors were prepared 
simultaneously. 

Peripheral blood was obtained from blood donors. Mononuclear cells were isolated on 
a one-step Fieoll--Urografin density gradient. After isolation the cells were distributed 
among three penicillin flasks for subsequent culture. The-cells, in a concentration of I0~/ 
ml, were cultured in 3 ml of medium RPMI-1640 (Gibco, USA) with the addition of up to 10% 
inactivated human group IV (AB) serum, 2 ~M glutamine, I0 ~M HEPES, i00 U/ml penicillin, 

and i00 ~g/ml streptomycin. 

PHA (from Difco, USA), in a dose of i0 ~g/ml was added to the first flask (preparation 
of the test culture), con A (Difco) in a dose of 40 ug/ml was added to the second flask 
(induction of suppressor cells), and no mitogens were added to the third flask (control of 

spontaneous proliferationS. 

After 48h cells from the first flask were distributed among nine flasks, 3-I05 cells 
into each flask. Lymphocytes from the second flask (inhibited with con A) were washed, 
resuspended in medium RPMI-1640 with the above-mentioned additives, and incubated for 40 
min with mitomycin C (40 ~g/ml). After incubation the cells were washed twice and trans- 
ferred into six of the nine flasks containing PHA-stimulated cells, in the ratio of I:i, 
and also into three empty flasks, as the control of treatment with mitomycln (3"10 s cells 
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TABLE !. Effect of B-Activin on Prolif- 
erative Activity Induced by PHA 

Experimental z [ 
conditions ~ 

I 
PHA + B -activin I 

simul- [ 
I 

taneously [ 10 
PHA followed I 
48 h later by I 10 
B-activin / 

8tl 

control 

25,6 (12,6--38) 

32,8 (19,0--46,6) 

experiment 

30,3 (19,7--40,9) 

27,6 (15,7--39,5) 

TABLE 2. Influence of B-Activin on Effect 
of Con A-Induced Suppressors and on Their 
Induction 

,,.~.o ~ Sp! 

~ E ~ control experiment 
L v ~ O  

12 56,2 (48,2--64,2)!--14 (6.2 to 20.8) 
48,4 (33,9--62,9) 44,2 (28,3--60,1) 

No%e. A) B-Activin was added together 
with con A-induced supressors to the 
test culture; B) B-activin was added 
together with con A to a culture for 
induction of supressors. 

into each flask). B-Activin (50 ~g per culture) was added to three of these six flasks. 
Finally, cells (3"i0 s) incubated without the mitogen for 48 h (control of spontaneous 
proliferation) were introduced into three flasks. ~H-thymidine with specific radioactivity 
of 2 ~Ci was added to all the flasks. The results were read 24 h later. In this model, 
therefore, the suppression effect was determined 72 h after the beginning of the experi- 
ments. 

The action of B-activin on proliferative activity of PHA-stimulated lymphocytes also 
was studied in separate experiments. For this purpose, B-activin was added to some cultures 
0 or 48 h after incubation with PHA in a dose of 50 ~g per culture. 

The supression index (Spl) was calculated by the formula: 

Spl [1 I(II, im-1(wl- (I  = - -  1 f l ) - - l ( v )  .1o0  % ,  

where I denotes the number of counts, I-V denote in the test culture with PHA, in the culture 
containing a mixture of cells incubated with PHA for 48 h and con A-induced suppressor cells 
in the ratio of i:i, in a culture containing the same cells as the previous system, plus B- 
activin, in a culture containing lymphocytes stimulated by con A and treated with mitomycin, 
and in the culture respresenting the spontaneous proliferation control, respectively. 

The stimulation index (Stl) was determined by the formula: 

$ tl _ f (I) -- f (v) 
I (v) 

The numerical results were subjected to statistical analysis with determination of the 
arithmetic mean and its confidence interval at the P = 0.05 level. 

RESULTS 

It will be clear from Table 1 that StI, in cultures stimulated by PHA to which B-activin 
was added after 48 h virtually did not differ from that in cultures not containing B-activin. 
Similar results were obtained on the addition of B-activin to the culture together with PHA 
on day O of the experiment. Thus, B-activin does not affect proliferative activity of lym- 
phocytes induced by PHA. 

The results of investigation of the influence of B-activin on the effect of con A- 
induced supressors and also on the process of their induction are given in Table 2. 

It will be clear from Table 2 that suppressors induced by con A and added 48 h after 
the beginning of culture to a test culture of PHA-stimulated lymphocytes inhibited the pro- 
liferative activity of the target cells by a~ut 50% (Spl = 56%). Meanwhile, if B-activin 
was added to the test culture together with con A-induced suppressors in a dose of 50 Dg 
per culture, the proliferative activity of the target cells was not inhibited. Spl became 
"negative." Consequently, B-activ~Ll blocks the effect of con A-induced human suppressor 
cells. 

To study the effect of B-act!vin on induction of T suppressor cells by con A, a series 
of experiments was undertaken in which B-activin was added to the suppressor cell induction 
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system (together with con A). It will be clear from Table 2 that B-activin did not block 
accumulation of suppressor cells after 48 h in cultures containing con A. The ability of 
cells incubated with con A in the presence of B-activln, and treated with mitomycin C, to 
inhibit proliferation in the test culture was virtually indistinguishable from that of lymph- 
ocytes incubated with con A alone. Consequently, B-activin has no effect on the process of 
induction of suppressor cells by con A. 

B-activin thus blocks the effect of con A-induced human suppressor cells but does not 
affect their induction. 

There are two possible mechanisms of this effect of B-aetivin on T suppressor cells: 
through blocking of T suppressor cells and at the level of mediators of these cells. 

The results widen the scope for the use of B-activin in clinical practice, and, in 
particular, in pathological states accompanied by increased T suppressor cell activity. 

The B-activin was obtained from the Laboratory of Mediators of the Immune System, 
Institute of Immunology, Ministry of Health of the USSR, for which the authors are sincerely 
grateful. 
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