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A b s t r a c t — In this work we studied the effect of
glyprolines on the behavior of rats under conditions of
experimental social stress. White male rats 6-8 months of age
were used in the experiment. Throughout the experiment
all animals were kept in standard-barrier conditions. The
effect of glyprolines on the behavior of white male rats was
studied on the model of social stress, implying that the
animals are kept in conditions of a constant sensory contact.
Glyprolines (Selank, Pro-Gly-Pro, Pro-Gly-Pro-Leu)
were injected to the animals Intraperitoneally at a dose of
100 μg/kg/day within 20 days. Porsolt test was employed to
carry out behavioral analysis in the animals. The outcomes
revealed that regardless of the type of behavior (aggressive
and submissive) in all the animals depression and anxiety
disorders were developed, whereas Selank, Pro-Gly-Pro,
Pro-Gly-Pro-Leu facilitated their alleviation. Thus, our
experiment has demonstrated a psychomodulatory effect of
the glyprolines.
K e y w o r d s — experimental social stress, neuropeptides,
glyprolynes, Selank, Pro-Gly-Pro, Pro-Gly-Pro-Leu,
psychomodulatory effect.

INTRODU C TION

Recent studies have given evidence that any
stress including a social stress may cause disruptions
of adaptive mechanisms, which lead to occurrence of
pathological symptoms and adaptive problems [1, 9].
Stress-induced disturbances can emerge at any stage of
the stress response and affect all major systems of the
body which may account for the use of pharmacological correction [8, 11].
To date, neuropeptides are often used as a basis
for the development of drugs with a stress-protective
effect which can have a multifaceted effect on the body
as a whole [2, 5]. Neuropeptides are highly active due
to their natural origin and unique structure with little

or no toxicity. Currently, neuropeptides are mostly
represented by drug Selank which is synthesized at
the Kurchatov Institute of Molecular Genetics. It has
been found that Selank has antioxidant, antihypoxic,
immunotropic and other activities [3, 10].
The anxiolytic, antistressor, nootropic and other
properties of this drug have been confirmed in various
studies [6, 7]. Despite accumulated data from the clinical studies on the spectrum of their pharmacological
activities, the properties of new neuropeptide compounds have been actively researched.

The aim of the work

was to study the effect of neuropeptides on the behavior of male rats exposed to experimental social stress in
the Porsolt test.

M at e r i a l a n d m e t h o d s

The study was conducted on 90 male white rats of
6 months of age. All manipulations with rats were conducted in compliance with the DIRECTIVE 2010/63/
EU on the protection of animals used for scientific
purposes. All animals were held in standard vivarium
cages during the experiment. The study of the effect of
neuropeptides on the behavior of white male rats was
carried out on the model of social stress. Its methodological requirement is that animals are constantly kept
in conditions of sensory contact [4]. The animals were
housed in pairs in cages with transparent partitions
with holes that provide sensory contact when social
stress was formed. Every day the partition was removed
for 10 minutes which led to inter-male confrontations
as a result of which groups were formed: aggressor rats,
whose behavior was manifested in the form of vertical and lateral stands (threat) or attacks; prey rats, the
submissiveness of which manifested itself in the form
of locomotion, sniffing, autogrooming, movements in
place, vertical protective stands, immobility.
All animals were divided into groups: intact males
(control); animals exposed to social stress (stress);
and experimental groups who received intraperitoneal
injections of neuropeptides (Selank, Pro-Gly-Pro, ProGly-Pro-Leu) at a dose of 100 μg/kg/day for 20 days
starting from the 1st day of the experiment.
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The effect of neuropeptides on the psychoemotional state of white rats exposed to social stress was
evaluated based on the study of animal behavior in the
Porsolt test.
The experiment results were statistically processed
using the following programs: Microsoft Office Excel
2007 (Microsoft, USA), BIOSTAT 2008 Professional
5.1.3.1. To process the obtained results we used a parametric method of the Student t-test with the Bonferroni correction. Statistically significant difference was
considered at p.0.05.

R e s u lt s

The results obtained at the end of Porsolt test
indicate the formation of anxiety-depressive state in
animals, which was expressed in an increase of the
general period of immobility in aggressors and victims
compared with the control group by 35% (p<0.05)
and 63% (p<0.01); an increase in the time of passive
swimming by 58% (p) 0.01) and 70% (p<0.001); a decrease in the time of active swimming by 34% (p<0.05)
and 45% (p<0.05) respectively.
Under the influence of the investigated neuropeptides the changes were observed that confirm a corrective effect of these compounds on the psychoemotional state of white rats. So it was found that the latency
period before the first movement in comparison with
the stress group decreased in the groups of both aggressors and victims: Selank — by 29% (p<0.05) and
38% (p<0.01), Pro- Gly-Pro — by 25% (p<0.05) and
38% (p<0.05), Pro-Gly-Pro-Leu — by 32% (p<0.05)
and 25% (p<0.05) respectively (Fig. 1).
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There was also a statistically significant increase
in the latency period to the first immobility in all
groups of rats in comparison with the stressed period:
Selank contributed to the increase in the period by
25% (p>0.05) and 36% (p<0.05), Pro-Gly-Pro — by
more than 30% (p<0.05), Pro-Gly-Pro-Leu — by 22%
(p>0.05) and 30% (p<0.05) (Fig. 2).
The introduction of preparations of neuropeptide analogs led to a statistically significant change
in the time of immobility of animals during passive
swimming in the groups of aggressors and victims
in comparison with the stressed group of rats: under
the influence of Selank — by 27% (p<0.05) and 32%
(p<0.05 ), Pro-Gly-Pro — 31% (p<0.05) and 44%
(p<0.01); Pro-Gly-Pro-Leu — 29% (p<0.05) and 26%
(p<0.01), respectively (Fig. 3).
The time of passive swimming also decreased in
comparison with the stress group in animals with aggressive and submissive types of behavior: Selank — by
35% (p<0.01) and 42% (p<0.01), Pro-Gly-Pro — by
37% (p<0.01) and 34% (p<0.05) respectively, Pro-GlyPro-Leu — by 38% on average (p<0.01) (Fig. 4).
The time of active swimming with the introduction of neuropeptides increased in comparison with
the stressed control, both in the group of animals with
aggressive and submissive types of behavior. So the
introduction of Selank contributed to the increase in
this indicator by 54% (p<0.01) and 79% (p<0.001),
Pro-Gly-Pro — by 55% (p<0.01) and 79% (p<0,
01), Pro-Gly-Pro-Leu — by 52% (p<0.01) and 71%
(p<0.01) respectively (Fig. 5).

Fig. 1. Duration of the latent period
before the first movement of animals in
the Porsolt test
Note: * — p <0.05; ** — p <0.01; ***
— p <0.001 — relative to the control;
# — p <0.05; ## — p <0.01; ### — p
<0.001 — relative to stressed animals
(Student's t-test)

Fig. 2. D uration of the latent period
before the first immobility of animals in
the Porsolt test
Note: * — p <0.05; ** — p <0.01; ***
— p <0.001 — relative to the control;
# — p <0.05; ## — p <0.01; ### — p
<0.001 — relative to stressed animals
(Student's t-test)
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Fig. 3. D uration of animal immobility in
the Porsolt test
Note: * — p <0.05; ** — p <0.01; ***
— p <0.001 — relative to the control;
# — p <0.05; ## — p <0.01; ### - p
<0.001 — relative to stressed animals
(Student's t-test)

Fig. 4. D uration of passive swimming of
animals in the Porsolt test
Note: * — p <0.05; ** — p <0.01; ***
— p <0.001 — relative to the control;
# — p <0.05; ## — p <0.01; ### — p
<0.001 — relative to stressed animals
(Student's t-test)

Fig. 5. D uration of active swimming of
animals in the "Porsolt" test
Note: * — p <0.05; ** — p <0.01; ***
— p <0.001 — relative to the control;
# — p <0.05; ## — p <0.01; ### — p
<0.001 — relative to stressed animals
(Student's t-test)

Conclusion

The outcomes of our study on the behavior of
white male rats in the Porsolt test provide evidence
that the intraperitoneal administration of glyprolines
(Selank, Pro-Gly-Pro, Pro-Gly-Pro-Leu) helps to
reduce increased anxiety levels in animals both with
aggressive and submissive types of behavior because of
their psychomodulatory effects.
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