The immunostimulating activity of panangin, which has been successfully used in clinical
practice to normalize intracellular metabolism of potassium and magnesium ions, is an inter-
esting fact. Activation of immunogenetic processes by this substance, connected with T cell
function, suggests that panangin may be not only an active regulator of intracellular ion meta-
bolism, but also an effective activator of the T system of the body.

The immunologic activity of the oligopeptides with different functions confirms the hy-
pothesis [8] that common functional blocks exist in different systems, dnd that the immuno-
logic activity of individual amino acids, most of which enter the body after enzymic degrada-
tion of proteins in the gastrointestinal trace, is evidence of the important role of the di-
gestive system in processes of immunogenesis.
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PROLIFERATION AS A MANIFESTATION OF DEFECTIVE T—T-CELL INTERACTIONS
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In the contemporary literature there is much factual evidence of the varied manifesta-
tions of disturbances of the immune response in patients with systemic lupus erythematosus
(SLE). The development of these disturbances is in good agreement with the view that in SLE
there is a state of B-cell hyperactivity, caused by an uncertain etiologic factor and arising
against the background of major disorders of immunoregulation [4], which are due to a quanti-
tative and functional defeect among immunoreulatory lymphocyte subpopulations, and also, per-—
haps, to an internal defect of the immunoregularoty cells (IRC) themselves and (or) of the
cells controlled by them. This last factor, which has received less study, suggests an impor-
tant role of disturbance of intercellular interactions in the pathogenesis of the immune
changes in SLE.

The aim of this investigation was to study the state of immunoregilatory processes in
SLE at the T—T-cell interaction level, and to test the possibility of their pharmacologic
modulation.
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Fig. 1. Immunoregulatory activity of blood MNC from patients with
SLE and normal subjects when lymphocytes from normal subjects (a)
and patients with SLE (b) were used as proliferating target. cells.
Here and in Figs. 2 and 3: above abscissa, activation index (in
%); below abscissa, suppression index; wunshaded columns, patients
with SLE: shaded, normal subjects, Immunoregulatory activity in-
duced by treatment of cells with con A (A), theophyllin (5-107° ™)
(B), con Ain the presence of 5-107° M theophylline (C).

Fig. 2. Effect of theophylline on con A-induced immunoregulatory
activity of blood MNC from patients with SLE and normal subjects,
when proliferating cells from patients with SLE were used as tar-
get cells. 1, 3) Without addition of theophylline; 2, 4) theophyl-
line (5+107° M) added in the phase of estimation of immunoregula-
tory activity.

EXPERIMENT AL METHOD

Mononuclear cells (MNC) from the blood of 10 patients with SLE, with the II-TIIT degree
of clinical activity of the disease, and receiving corticosteroid therapy, were used as the
test object. The mean daily dose of hormones given was 18.3 + 8 mg. The control group
consisted of 30 healthy blood donors.

Proliferative activity of MNC was assessed by measuring incorporation of SH—thymidine
into cultures stimulated for 72 h by mitogens: phytohemagglutinin (PHA, 10 pg/ml, from Difco,
USA) and concanavalin A (con A, 30 pg/ml, from Serva, West Germany). To study the effect of
theophylline on mitogen—-induced MNC proliferation it was added to the cultures in doses of
5.107% and 5+10°° M. The results were expressed as a logarithmic index of stimulation [1].

Immunoregulatory activity of MNC induced by con A (30 ug/ml, 72 h) was assessed as in-
hibition of proliferation of target cells stimulated by PHA (10 ug/ml, 72 h). Freshly iso-
lated MNC from healthy blood donors or from patients with SLE were used for this purpose.

The effect of theophylline on induction of immunoregulatory activity of MNC and of per-
ception of their action by target cells was estimated. Theophylline (5+107° M) was added to
the cultures in the phase of induction of immunoregulatory activity or in the phase of assess-
ment of the action of IRC. 1In the first case, the MNC to be tested were cultured for 72 h in
the presence of theophylline and con A (or without it), treated with mitomycin C, and used as
IRC during action on proliferating target cells. In the second case, induced IRC were incu-
bated for 72 h with the target cells in the presence of theophylline (5-107° M). The regula-
tion index (RI) was calculated by the usual equation: RI = (1 — A/B) % 100, where A stands
for incorporation of isotopes into cultures with added cells, B for the same but without addi-
tion of IRC.

EXPERIMENTAL RESULTS

Data on con A-induced immunoregulatory activity of MNC from patients with SLE and from
healthy blood donors, when proliferating cells from healthy donors were used as target cells,
are given in Fig. 1A. The patients' MNC inhibited proliferation of normal target cells.
Moreover, the suppressor action of IRC from patients with SLE was significantly greater than
the action of normal human IRC.

Incubation of MNC for normal subjects and patients for 72 h with theophylline induced
the appearance of immunoregulatory activity in them. The degree of inhibition of prolifera-
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tion of normal lymphocytes by IRC induced by theophylline was indistinguishable from the in-
tensity of con A-induced suppression.

If theophylline was added to the cultures in the phase of induction of immunoregulatory
activity together with con A, the suppressor action of the patients' MNC was significantly
weaker than that of con A or theophylline. Conversely, normal lymphocytes treated with con A
in the presence of theophylline inhibited proliferation of normal target cells more strongly
than cells treated with theophylline alone or with con A alone.

The results of estimation of con A-induced immunoregulatory activity of MNC from patients
with SLE and normal subjects, when proliferating cells from patients with SLE were used as
target cells, are given in Fig. 1B. Unlike in the experiments conducted on normal target
cells, two types of effects are recorded: very weak suppression and strong activation of lym-
phocyte proliferation. Indices of suppression of proliferation of "SLE" target cells by IRC
from patients and normal subjects did not differ significantly. The activation index was sig-
nificantly higher when IRC from the patients was used than with normal cells. Neither under
normal nor under pathological conditions did theophylline, added to the culture in the phase
of induction of immunoregulatory activity, significantly change the degree of suppression or
activation of proliferation of target cells from patients with SLE.

Results of experiments in which IRC induced beforehand by con A were cultured with target
cells from patients with SLE in the presence of theophylline are given in Fig. 2. Whereas with-
out theophylline IRC activated proliferation, in its presence marked suppression was observed.
Theophylline did not change the action of IRC on proliferation of normal lymphocytes. '

When the effect of theophylline was studied on mitogen-induced MNC proliferation no dif-
ference was found in the proliferative activity of intact MNC of normal subjects and patients.
Theophylline, in a dose of 5°107° M, did not affect proliferation, but inhibited it in a dose
of 5°107° M. The results of determination of the number of T cells with receptors for the Fc~
fragment of IgG in SLE and normal subjects are given in Table 1. No significant differences
were found in their relative number.

The discovery of hyperactivity of MNC in the con A-inducéd suppression test (Fig. la)
contradicts the widely held view of a quantitative and functional suppressor subpopulation,
typical of SLE. However, there are conflicting data in the literature on the absence of a
deficiency of cells with the suppressor phenotype, and even of a tendency for their number to
increase [2, 5]. In our patients we:likewise found no change in the relative number of T
cells with a receptor for the Fc-fragment of IgG (Ty cells).

We considered that the results of analysis of immunoregulatory activity depends on the
state of each of the components used for its assessment: the TRC and the proliferating target
cells perceiving its action. By combining IRC and target cells which we knew to be normal

TABLE 1. Number of T Lymphocytes with Re-
ceptor for Fc-Fragment of IgG in SLE

Group of subjects .[Number of T cells Number of T, cells

% in1pl o, | in1 gl

Patients with SLE 30,434 | 6364-128| 224-3 157+31

Healthy blood 70,444 [1100=300 1847 250470
domnors
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with IRC and target cells from patients, we showed that perception of the action of IRC by
target cells from patients with SLE is disturbed. Besides a low suppression index, this was
also shown by manifestation of an activating effect on IRC under these experimental condi-
tions (Fig. 1b). The ability of the patients' target cells to undergo mitogen-induced pro-
liferation did not differ from that of normal subjects (Fig. 3). The fact that perception of
the action of immunoregulatory T lymphocytes by proliferating T cells and, evidently, the sup-
pressor cell hyperactivity due to this, recorded during their action on normal target cells,
are abnormal thus suggests that the disturbance of T-T-cell interactions is another possible
cause of the disturbance of immunoregulation in SLE. We found that this defect can be cor-
rected by adding theophylline to the cultures in the phase of evaluation of immunéregulatory
activity (Fig. 2). In concentrations not affecting target cell proliferation. The choice of
theophylline was determined by information on the important role of purine compounds as im-
munomodulators [6]. Theophylline, added to the culture in the phase of induction of immuno-
regulatory activity by itself caused the appearance of suppressor activity in MNC (Fig. 14).
This is in agreement with data in the literature on the ability of methylxanthines to induce
the appearance of suppressor properties in- the lymphoecyte [3, 7].

One other matter must be mentioned. The opposite action of con A-induced IRC of patients
with SLE on proliferation of "SLE" and normal target cells assumes that in the intact organism
IRC may have an activating action on the function of some cell populations and may inhibit the
same function in other cells. This may explain the combination of defenselessness against in-
fectious agents with the distinct features of autoaggression frequency found in SLE.
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The part played by the higher autonomic centers of the hypothalamus and pituitary in the
regulation of immune functions has now been established. The writers previously showed that
secretion of endogenous hormones can be subjected to the influence of high-frequency electro-
magnetic field energy [1, 31. :

" The aim of this investigation was to study the immunobiological effect of electromagnetic
waves in the decimeter band (DMW; microwaves) applied to the temporo-parietal region of the
head.
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