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Experiments on rats demonstrated antiaggressive activity of ultralow doses of antibodies to
S-100 protein in tests of motivated and unmotivated aggression. The effect of ultralow doses
of antibodies to S-100 protein in single and course treatment was not inferior to that of ben-

zodiazepine anxiolytic diazepam.
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The preparation containing ultralow doses (ULD) of
antibodies to S-100 protein (ULD of anti-S100) ex-
hibits both anxiolytic and antidepressant activities [3].
Clinical studies demonstrated the efficiency of ULD of
anti-S100 (tenoten) in the treatment of anxious disor-
ders [8]. The anxiolytic effect of ULD of anti-S100 is
determined by GABA-agonistic effect of the prepara-
tion [4]. Moreover, GABA-B and serotoninergic sys-
tems participate in the realization of anxiolytic and
antidepressant effects of ULD of anti-S100 [6,7]. Thus,
the mechanisms underlying the effects of ULD of anti-
S100 are mediated by the influence of the preparation
on GABA- and serotoninergic systems, which determi-
nes the presence of anxiolytic and antidepressant pro-
perties in the spectrum of its pharmacological activity.

Aggression is a result of chronic stress and often
accompanies anxious and depressive disorders. The
spectrum of pharmacological activities of anxiolytic
and antidepressant preparations often includes antiag-
gressive effect. Thus, GABAergic (benzodiazepine an-
xiolytics) and serotoninergic (buspirone) preparations
exhibit antiaggressive activity [1,9].

Here we studied possible antiaggressive effects of
ULD of anti-S100.
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MATERIALS AND METHODS

Experiments were carried out on 120 outbred albino
male rats weighing 200-250 g. ULD of anti-S100 in
a dose of 2.5 ml/kg, diazepam (Polfa) in a dose of 5
mg/kg, and distilled water in a volume of 2.5 ml/kg
were intragastrically administered once 40 min before
testing or 2 times a day for 4 days (9.00 and 17.00, last
dose was given 40 min before testing). One half of rats
in each group were tested in the test with unmotivated
aggression (UA), and the rest rats were tested in the
test with motivated aggression (MA).

In the UA test, the threshold of aggressive reac-
tion of two rats on an electrode floor was measured by
gradually increasing the stimulating voltage according
to Manual on Experimental (Preclinical) Study of New
Pharmacological Substances (2005) [5].

Two rats were placed in a standard perspex cham-
ber (27.5x27.5x40 cm) with electrode floor and alter-
nating current of increasing voltage (starting from 15
V) was delivered to the floor (3-sec stimulations with
1-sec intervals). If no aggressive reaction appeared
after presentation of 3 stimuli of the same intensity,
the voltage was increased by 1 V and the stimulation
was continued until the development of aggression
in response to not less than 3 stimuli of the same in-
tensity. This voltage was considered as the threshold
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voltage. Rat behavior when they stood up on their hind
paws face to face and tried to bite and to strike each
other with their fore and hind paws was considered as
the aggressive reaction. The antiaggressive effects of
the preparations were evaluated by the increase in the
threshold of aggressive reaction.

In the MA test, the intensity of aggressive reaction
in two rats caused by their attempts to avoid punish-
ments on a narrow safe bench was studied [2]. The
experiment was carried in two stages. On day 1, the
rats were trained to avoid painful stimulation (condi-
tioning). To this end, they were trained to jump on the
safe bench placed in the center of the chamber with
electrode floor. The rat was placed in the chamber and
after 5-min adaptation 3-sec pulses of alternating cur-
rent (35 V) were delivered to the electrode floor with
1-sec intervals. After successful avoidance, the rat was
allowed to stay on the bench for 30 sec and then was
returned to the home cage; the procedure was repeated
after 2 min. Training was stopped after attaining learn-
ing criterion (100% avoidance with a latency <10 sec).
On the next day, the rats in pairs were placed in the
chamber and their behavior was observed for 2 min.
The control animals started fighting for the safe bench
(the size of the bench was enough for 2 rats). After
administration of the preparations with antiaggressive
effect, the rats sat together on the safe bench. The ef-
fect was assessed by the time of co-avoidance.

The significance of differences between the groups
was evaluated using Student 7 test.

RESULTS

In the UA test, ULD of anti-S100 exhibited antiag-
gressive properties in both single and course treatment.
The effect of the preparation did not depend on the du-
ration of treatment and was not inferior to diazepam.
For instance, the threshold of aggressive reaction in-
creased by 23.1% (p<0.05 compared to the control)
after single administration of ULD of anti-S100 and
by 34.9% (p<0.05 compared to the control) after 4-day
treatment, while diazepam increased the threshold of
aggressive reaction by 26.3 u 31.3% (p<0.05), respec-
tively (Fig. 1).

In the MA test, ULD of anti-S100 also exhibited
pronounced antiaggressive activity. The time of co-
avoidance increased by 3.4 times (p<0.05 compared to
the control) after single administration of ULD of anti-
S100, while the reference preparation diazepam in-
creased this parameter by 3.1 times (p<0.05 compared
to the control). Course treatment with the preparations
increased the time of co-avoidance by 3.8 and 3.3
times, respectively (p<0.05 compared to the control,
Fig. 2). The antiaggressive effect of diazepam was not
inferior to that of ULD of anti-S100.

Aggressive reaction threshold, mV
457
£

40 * *
35- {»7_7
30- Jf
25-
20-
15-
10-
5
0

e

Single administration Course administration

Fig. 1. Antiaggressive effect of ULD of anti-S100 and diazepam
in UA test. Here and on Fig. 2: Open bars: control; dark bars:
diazepam; hatched bars: ULD of anti-S100. *p<0.05 compared to
the control.
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Fig. 2. Antiaggressive effect of ULD of anti-S100 and diazepam
in MA test.

Thus, our study demonstrated antiaggressive
activity of ULD of anti-S100 in tests with MA and
UA. The presence of the antiaggressive effect in the
spectrum of pharmacological activity of the prepara-
tion is probably determined by its influence on the
GABA-ergic and serotoninergic neurotransmitter
systems.
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