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A number of data confirm the assumption that group
A streptococcal polysaccharide (A-SP), carrying com-
mon determinants with thymus epidermal antigens
(factors) [1,5], may possess immunomodulating activ-

ity and play the role of their functional analog [3,4].

On some thymic lvinphocytes receptors for A-SP are
found [2] and their regulatory influence on the thymic
T,- and T -cell level is determined. Correspondingly,
when the fevel of these cells is low it stimulates, and
when the level is high it inhibits the expression of
the Fe, and FcY receptors on thymocytes [4]. It has
also been established that in the presence of protein
antigen A-SP induces nonspecific cytotoxic reactions
in a culture of normal animal spleen cells [3]. The
data on the presence on nonspecific T suppressors of
the receptor for rthamnose [7], which forms part of
the A-SP cross-reacting determinants [1,5,6], suggest
an A-SP mediated influence on cytotoxic effectors
through the inhibition of nonspecific T-suppressor
activity [3].

The aim of the present work was to study the
effect of A-SP on the functional activity of T sup-
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pressors induced by ConA in a human blood mono-
nuclear cell (MNC) culture.

MATERIALS AND METHODS

A-SP was obtained by formamide extraction from a
group A streptococcus culture (strain Ne 6/49,
Prague collection), treated with pepsin [6]. The con-
centration of A-SP was 30 pg/ml. MNC were ob-
tained from the venous blood of 20 healthy donors
aged 25-42, and were isolated on a Ficoll-Paake
gradient (Pharmacia). The cells were cultured in
RPMI-1640 (Flow Laboratories) with corresponding
additives [9] in 96-well panels for cell culturing
(Linbro) at 37°C and 5% CO,. Each well was sup-
plied with 200 ul of a mixture containing 10 lym-
phocytes per milliliter. The proliferative activity of
MNC stimulated with ConA (25 pg/ml, Serva, Ger-
many) or PHA (2-10 pg/ml, Serva, Germany) was
determined according to the incorporation of *H-
thymidine (1 pg per culture) added 6 hours before
cell harvesting. The proliferative index was calculated
by the formula: (NI_,) : (NI)X100%, where NI_, is
the mean number of pulses per min produced by the
radioactive label decay in the mitogen-stimulated cul-
ture, and NI_ is the spontaneous proliferation of
MNC in the medium. The suppressor activity of
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MNC induced by ConA (25 pg/ml) was estimated
according to the inhibition of the proliferation of
autologous MNC stimulated by PHA (2 pg/ml).
MNC prestimulated with ConA (48 hours) were
mixed with autologous MNC (1:1) cultured in a
medium without mitogen (target cells). At the mo-
ment of transfer PHA was added to the cell mixture
for 72 hours. The index of proliferation inhibition
was calculated by the formula:

NI PHA - NI ConA
NI_PHA - NT,

%x100%,

where(NI_  PHA) is the mean number of pulses in
the mixture stimulated with PHA, (NI ConA) - in
MNC stimulated only with ConA, (NI_PHA) - in
MNC stimulated only with PHA (targets), and NI
is the spontaneous proliferation of MNC targets.
Along with this, a double staining technique was used
for estimating the T-suppressor activity, which allows
for a simultaneous determination of the lymphocyte
phenotype (monoclonal antibodies to CD4 and CD8
antigens) and their functional activity according to the
ability to incorporate MTT (3-[4,5-dimethylthiazol-2-
yl]-2,5-diphenyl tetrazolium bromide, Sigma, USA). In
the cytoplasm of activated cells under the influence
of mitochondrial enzymes MTT disintegrates with the
formation of formazan granules. In contrast to *H-
thymidine, the MTT technique demonstrates the
functionally active cells [8,9]. Prior to use, MTT was
dissolved in phosphate buffer (5 mg/ml), pH 7.2,
added to the culture medium (1:10), and incubated
with the cells for 30 min. The production of forma-
zan granules was arrested by sodium azide. The
MNC mixture was placed on slides pretreated with
poly-L-lysine (100 pg/ml). Attached cells were trea-
ted with MCA against CD4 and CDS, and with a
mixture of these antibodies taken in equal volumes.
The number of CD4, CDS8, and CD4,8 antigens per
100 lymphocytes was determined, and the number of
MTT cells in these subpopulations (MTT+CD4,
MTT+CD8, MTT+CDA4,8). The absolute numbers
of CD4, CD8 and CD4,8 cells were calculated:

CD4,8 = CD4+ CD8 - CD4,8; MTT + CD4,8 =
MTT + CD4 + MTT + CD8 - MTT + CD4,8;
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CD4 = CD4 - CD4,8; MTT + CD4
- MTT + CD4,8;

CD8 = CDS8 - CD4,8; MTT + CD8 = MTT + CDS -
- MTT + CD4,8.

i

MTT + CD4 -

Activation index of the CD4 (CD8) subpo-
pulation was determined as the ratio of the MTT+CD4
(MTT+CDS8) number to the total number of CD4
(CDS8) lymphocytes expressed in percent. The statis-
tical analysis was carried out with the aid of Student’s
I test.

RESULTS

According to the data obtained (Table 1), the prolif-
eration level of MNC cultivated in the presence of
A-SP does not differ from the spontaneous level.
The number of CD4 and CD8 lymphocytes under the
influence of A-SP were 36+1.2 and 2315.4% and
also did not differ from the control. At the same
time, the activation index of the CD4 subpopulation
under the influence of A-SP increased from 18+7.4
to 4519.8% (p<0.05). Simultaneously, in the pres-
ence of A-SP the CDS8-lymphocyte activation index
dropped to 17£9.4% in comparison with 42+7.6% in
the control cultures (#<0.05). The experimental re-
sults give evidence of the absence of mitogenic ef-
fects of A-SP in the concentration used on any MNC
subpopulation, and of the lack of influence on the
total number of CD4 and CDS8 cells, but at the same
time A-SP causes a rise of the CD4 activity level
along with a simultaneous drop in the level of CDS8
lymphocytes.

In the next series of experiments the action of
A-SP on the proliferative and functional activity of
T suppressors induced with ConA was studied. Ta-
ble 2 shows that the proliferative index in the pres-
ence of A-SP was 9.2+2.36 and did not differ from
the control value (ConA stimulation). The total
number of CD4 and CD8 lymphocytes in the MNC
culture stimulated with mitogen in the presence of A-
SP were 28+4.2 and 56%7.2%, respectively, and
again did not exceed the controls. At the same time,
for the simultaneous addition of mitogen and A-SP
to the medium a drop in the activation index of the
CDS8 lymphocyte subpopulation was observed - from

TABLE 1. Effect of A~ SP on Proliferation and Functional Activity of Human Peripheral Blood CD4 and CD8 Lymphocytes

Spontaneous MTT cells in
. . L hocytes, % . .
Culturing conditions proliferation, | proJiferation ymphocytes, 7% subpopulations, %
pulses per index
mn CD4 CD8 CD4 CD8
MNC medium 796=137.3 36=4.14 20%=5.26 18%7.42 42=7.65
A—SP 1.05=0.17 36%5.16 23=5.38 45=9.77 17+8.44

Note: here and in Table 2 the cells were cultured for 48 h at 37°C, 5% CO,.
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TABLE 2. Effect of A~—SP on Proliferation and Functional Activity of Human Peripheral Blood CD4 and CD8 Lymphocytes Stimulated
with ConA
MTT celis in PHA-induced
Lymphocytes, % \ . .
Culturing conditions Proliferation ympnocyes, % subpopulations, % p;gﬁ_f}c;.rgtmn
index : ibition
CD4 CD8 CD4 CD8 index, %
MNC + ConA 92+2.36 28=+4.16 56=+7.02 69+9.52 71=9.50 3855
ConA + A-SP 10.7+2.98 21%+4.19 57+8.52 63=11.2 38%=6.27 —26=*12.7

711+9.5% (ConA stimulation) to 42+14.2% (p<0.05),
that is, to the level seen when MNC had been cul-
tured in the medium. The CD4-lymphocyte activa-
tion index did not differ from the level in the ConA-
stimulated culture (Table 2).

Analogous results were obtained when A-SP was
added to MNC preincubated with ConA. In MNC
washed after mitogen stimulation and cultured for 48 h
the CD8-lymphocyte activation index was 811+11.3%.
The addition of A-SP to the cells resulted in its de-
crease to 42+14.2% (p<0.05), as had been observed
in the previous experiments. These data indicate that
in ConA-stimulated MNC only one modulating effect
of A-SP is expressed - its ability to decrease the
number of activated CD8 lymphocytes. This effect of
A-SP does not result from its cooperative interaction
with the mitogen.

To find out to what extent the effect of A-SP
correlates with the decrease of functional activity of
T suppressors stimulated with ConA, the ability of
these cells to inhibit autologous MNC proliferation
stimulated with PHA was studied. According to the
data obtained, the addition of cells preincubated with
ConA yielded a PHA-induced MNC proliferation
inhibition index at the level of 38+5.4%. In contrast,
cells cultured with ConA and A-SP did not affect the
proliferative process induced by PHA, or they even
stimulated the process. In these experiments the pro-
liferation inhibition index was 26%12.7% (Table 2).
The difference is statistically significant (p<0.05).
From the data obtained it follows that the drop of
the CD8-lymphocyte-activation index observed in the
presence of A-SP correlates well with the functional
test results. In this mode]l system (ConA induction of
T suppressors) the incorporation of MTT reflects the
decrease of T-suppressor functional activity under the
influence of A-SP.

Thus, this study presents the first data indicating
the ability of A-SP to inhibit the functional activity
of T suppressors. Its effect is expressed both for the
intact CD8 lymphocytes present in the peripheral
blood and for ConA-induced T suppressors. A-SP
does not influence CD4 and CD8 antigen expression
on the surface of the peripheral blood lymphocytes,
does not have independent mitogenic activity, and

does not alter the proliferation induced by ConA.
Therefore, unlike with most bacterial components,
the target for the A-SP effect is not the cell profif-
eration but the cascade of cell interactions associated
with their differentiation process. A-SP perhaps has
an immunomodulating activity not only on the T-
suppressor function, but also on function of the T
helpers/inducers. This is indicated by the fact that A-
SP causes not only a drop in the CD8&-lymphocyte
activation index, but its reciprocal rise in the CD4-
cell subpopulation. The mechanism of the A-SP ef-
fect on the T suppressors, as well as the role of
determinants, common with thymus epidermal anti-
gens (factors), in the realization of the immuno-
modulationg activity of A-SP should be the subject
of future studies.

The inhibition of the suppressor element of the
immune system with an exogeneous inhibitor such as
A-SP may lead to tolerance failure and to the syn-
thesis of autoantibodies to various tissue antigens of
the hostorganism, as well as to activation of macro-
phagal elements, natural killers, and K cells; that is,
it can cause multiple immunoregulatory disturbances.
All this may promote the development of the auto-
immune process in diseases etiologically associated
with streptococcosis.
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