was induced by lectins. Indirect proof of this point of view is given by the B-cell immun-
ity, observed by the writers previously [1, 8], resulting from combined administration of B-
mitogens (LPS) and CP, It is to be hoped that selective damage to individual T-cell subpopu-
lations may be observed by the use of a similar principle, by choosing mitogens with a more
selective action in combination with CP.
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ROLE OF THE DOPAMINERGIC SYSTEM IN THE STIMULATING EFFECT OF MURAMYL
DIPEPTIDE ON THE IMMUNE RESPONSE

E. L. Al'perina, Z. Zidek, UDC 615.275.4.015.46:612,017.1
G. V., Idova, and L. V. Devoino
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The action of biologically active peptides on immune resistance of the body is currently
under intensive study. These compounds include the mycobacterial peptidoglycan muramyl di-
peptide (MDP). Besides its adjuvant properties, MDP can also activate macrophages [14] and
helper T cells [12], and in high doses, it can include suppressor T cells [11]. MDP may
also have an influence not only on the immune system, but also on the CNS, as is shown by
the pyrogenic and somnogenic effects of this compound [7, 8].

Despite the extensive study of the biological activity of MDP the mechanism of its
stimulating action and the role of the CNS in this process are not yet clear. The aim of
the present investigation was to study this problem.

EXPERIMENTAL METHOD

Experiments were carried out on 140 male CBA mice weighing 23 g and aged 3-4 months,
The mice were immunized with a suspension of sheep's red blood cells (SRBC) in a single
dose of 5°10° cells. The magnitude of the immune response was determined by counting the
number of rosette-forming cells (RFC) on the 5th day after immunization [4]. MDP (N-acetyl-
muramyl-L-alanyl-D-isoglutamine; from Spofa, Czechoslovakia) was injected intraperitoneally
together with the antigen in a dose of 1 or 5 mg/kg, and haloperidol (Gedeon Richter, Hun= -
gary) was injected intraperitoneally in a dose of 1 mg/kg twice a day for 2 days. The first
injection was given 30 min before immunization.
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Fig, 1. Number of RFC on 5th day of immune responses of CBA6
mice immunized with SRBC in a dose of 5°10° (control) and
receiving haloperidol in a dose of 1 mg/kg twice a day. 1)
First injection given 30 min before immunizationy 2) MDP in-
jected in a single dose of 1 mg/kg simultaneously with im-
munization; 3) MDP injected in a single dose of 5 mg/kg sim-
ultaneously with immunizationj 4) haloperidol + MDP in a dose
of 1 mg/kg. Horizontal line indicates control. Here and in
Fig. 2: ordinate, number of RFC (in % relative to 10> cells).

Fig. 2. Stimulation of immune response by injection of MDP is
prevented by division of the pituitary stalk. 1) Control: im-
munization with SRBC (5°10°) + 0.2 ml physiological saline;
2) injection of a single dose of 1 mg/kg MDP simultaneously
with immunization; 3) division of pituitary stalkj 4) injec-
tion of MDP into mice after division of pituitary stalk.

To determine the role of the pituitary gland in the mechanism of the modulating action
of MDP on the immune response experiments were carried out in which MDP was injected into
animals after preliminary division of the pituitary stalk. The operation was performed by a
transauricular approach under pentobarbital anesthesia (50 mg/kg). The accuracy of destruc-
tion of the pituitary stalk was determined visually after decapitation of the animals.,

The results were subjected to statistical analysis by Student's t test.

EXPERIMENTAL RESULTS

Injection of MDP in a dose of 1 mg/kg simultaneously with immunization caused a signifi~
cant increase in the number of RFC compared with the control. When the dose of MDP was in-
creased to 5 mg/kg the opposite effect was observed: depression of the immune respomse (Fig.
1). The ability of MDP and its synthetic analogs to induce both stimulation and inhibition
of immune reactions, in the opinion of some workers, is due to its effect of different cell
populations, depending on the conditions under which the preparation was used: the time and
method of administration and the dose given. For instance, in low doses MDP increases helper
T-cell activity [12], whereas large doses of MDP activate suppressor T cells [6, 11].

The study of the neuropharmacological activity of MDP has shown that, like many other
preparations of bacterial origin, MDP promotes the formation of circulating endogenous pyro-
gens both in vivo and in vitro [16]. MDP likewise is a factor prolonging the phase of slow-
wave sleep [8]. Macrophages activated by MDP also evoke a somnogenic effect [10],

There is evidence that a pyrogenic dose of MDP leads to an increase in serotonin turn-
over in the hypothalamus and midbrain [12]. However, the possibility cannot be ruled out
that other neurochemical systems of the brain are involved in the action of MDP on the CNS.

Previously, in a study of the modulating effect of the dopaminergic system on immune
responses, the writers showed that this system participates in the activation of immunogene-
sis {2, 3], helper T-cell function being enhanced in the bone marrow [5].
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Taking the above facts into account it can be postulated that stimulation of rosette
formation under the influence of MDP is mediated through activation of the dopaminergic sys-
tem., Accordingly, experiments were carried out in which the animals were given injections
of haloperidol, a specific blocker of dopaminergic receptors, 30 min before immunization and
injection of MDP.

In doses acting on the postsynaptic dopamine receptor (more than 0.5 mg/kg) haloperidol
is known to depress immune responses — to reduce the number of rosette-forming [2] and plaque-
forming cells [3], and also to promote longer survival of a skin graft than in the control
[15].

Preliminary injection of haloperidol completely prevented stimulation of rosette forma-
tion induced by a low dose (1 mg/kg) of MDP (Fig. 1). The number of RFC in the mice of this
group did not-exceed the level of rosette formation in animals receiving haloperidol alone.
It can be concluded from these results that stimulation of the immune response by MDP is
dopamine-dependent.

Evidence has now been obtained to show that the immunomodulating effect of the dopa-
minergic system is central and is realized through the hypothalamohypophyseal complex [1].
Since the absence of an immunostimulating action of MDP against the background of dopamine
receptor blockade points to a role of the dopaminergic system in this effect, it can be ten-
tatively suggested that enhancement of the immune response by MDP will be realized through
the hypothalamus and pituitary. Injection of MDP (1 mg/kg) into animals with a divided pi-
tuitary stalk confirmed this hypothesis. By itself, division of the pituitary stalk had no
effect on the level of the immune response compared with that in mice undergoing a mock oper-
ation (Fig. 2), When such animals were given an injection of MDP, the response of rosette
formation was not stimulated: the number of RFC found in them was the same as in the control.

Division of the pituitary stalk thus prevents stimulation of the immune response evoked
by MDP, evidence that the pituitary gland is involved in the mechanism of the immunostimu-—
lating effect of MDP on immunogenesis,
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