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ABSTRACT — A study was conducted to assess the effect

of a new pyrimidine derivative PIR-20 (50 mg/kg) on the
development of cognitive deficits in the conditions of global
cerebral ischemia in rats. The study was performed on 40
male Wistar rats weighing 200-220 g, divided into 4 groups
of 10 individuals. False-operated rats and negative control
animals were injected with a suspension of purified water
and tween-80, the third group of animals received Cavinton
(3,2 mg/kg), the fourth — PIR-20 (50 mg/kg). All test
subjects were injected intraperitoneally for ten days prior
to surgery. The number of dives increased to 100%, while
the decision-making time decreased by 55,2% (p<0,05) in
the extrapolation escape test against the background of

the PIR-20 compound administration. 75% of the animals
treated with PIR-20 did not re-visit the dark compartment,
and the time of entering the dark chamber increased by
172,9% (p<0,05) as compared to the group of negative
control rats in the test of passive avoidance of the avesir
environment. It was confirmed that the studied compound
PIR-20 contributes to the improvement of cognitive and
mnestic functions, which is confirmed by the results of tests
of passive and active aversive environment avoidance. The
obtained effect exceeded the results of the control group and
the reference drug Cavinton.
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INTRODUCTION

Cerebral stroke ranks first among the causes of
disability in most developed countries as a result of
the development of severe neurological and cognitive
impairments [1]. Violation of cognitive and mnestic
functions is most often one of the major causes ofa
high level of disability [2]. Effective correction of
disruptions of the memory trace with cerebroprotec-
tive drugs is of undoubted interest for this pathology.
Some pyrimidine derivatives have previously estab-
lished themselves as substances that improve motor
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and behavioral activity against the background of
global brain ischemia[3,4], which was the purpose of
this study.
Objective:
To study the effect of PIR-20 compound on cog-
nitive deficit reductionin experimental global cerebral
ischemia in rats.

MATERIALS AND METHODS

The study was conducted in accordance with the
"Guidelines for Preclinical Trials of Drug Products”
ed. by AN. Mironov (a 2012 edition) [5]. The animals
were maintained in compliance with current best
practices and standards of care in laboratory animals.
The experiment was performed on 40 male Wistar
rats m=200-220 g, divided into 4 groups (n=10). Rats
were kept on a standard vivarium diet, with a natural
succession of light and darkness. The first group was
represented by falsely operated rats (FO), the sec-
ond one — by negative control animals (NC). The
both groups received an intraperitoneal suspension
of Tween-80 in purified water. The third and fourth
groups received reference drugs: Cavinton (3,2 mg/kg,
LLC Gedeon Richter Pharma) [6]. The fourth group
was administered the pyrimidine derivative PIR-20
(50 mg/kg), synthesized at the department of organic
chemistry of the Pyatigorsk Medical and Pharmaceuti-
cal Institute — branch of Volgograd State Medical
University[7]. Global brain ischemia was simulated in
the second and subsequent groups by bilateral occlu-
sion of the common carotid arteries (under chloral
hydrate anesthesia 350 mg/kg) [8, 9]. All objects were
injected intraperitoneally for ten days before the opera-
tion. 72 hours before the simulation of irreversible
occlusion of the common carotid arteries, the animals
were trained in the tests of passive (the conditioned
passive avoidance re ex — CPAR) and active (extrapo-
lation discharge tese-EDT) aversive environment
avoidance. A day after the operation, the preservation
of the memorial trace was checked. All findings were
processed by means of variation statistics methods
using the STATISTICA 6.0 software. The normal-
ity of distribution was assessed by the Shapiro-Wilk
test. In the case of a normal distribution of the data, a
parametric t-test was applied. In the case of abnormal
distribution of the data, the statistical processing was
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performed using the Mann-Whitney U-test. The dif-
ference was considered significant at the significance

level of more than 95% (p<0,05).
RESULTS

Ligation of the common carotid arteries in
negative control rats caused the phenomenon of ret-
rograde amnesia, which was manifested in an increase
in the number of visits to the dark compartment in
the CPAR test and a decrease in the latent period of
entry [10]. Repeated entries into the dark compart-
ment were not observed in the falsely operated (FO)
group of rats. The number of the animals in the
negative control (NC) group that visited the dark
chamber was 75%, and the time of the entry relative
to the data of the experiment increased minimally
(from 28,142,3 to 35,3+4,5) (Fig. 1). The numbers of
rats receiving reference preparation Cavintonwho re-
visited the dark compartment of the CPAR was 50%.
At the same time, the time of the arrival of the group
of rats treated with Cavinton exceeded the value
of the NC group by 57,8% (p<0,05). In the group
of rats that received the intraperitoneal compound
PIR-20, the minimum number of visits to the dark
compartment by animals was observed — 25%. The
approach time relative to the baseline data increased
by 172,9% (p<0,05) in animals treated with PIR-20,
which was statistically significant relative to the NC
group of rats. In addition, the latent period of visiting
the dark chamber by rats against the background of
receiving PIR-20 was statistically significantly higher
than that of the reference drug Cavinton by 39,1%
(p<0,05).

Only 25% of the animals in the negative control
group coped with the extrapolation disposal test and
the diving time decreased by only 9,3% relative to
the data before ischemia (58,4+4,6 sec.), while all the
falsely operated subjects again completed the task
and the latent period for decision-making decreased
by 85,8% from the outcome (57,6+3,8 scc.) (Fig.

2). Of the group of animals that reccived Cavinton,
60% of subjects did not repeat the extrapolation test,
and the time to solve the problem was reduced by
23,5% compared to the data before the operation
(58,8+4,6 sec.). All rats treated with the experimental
compound PIR-20 intraperitoneally performed the
extrapolation disposal test. The latent time to make
adecision about the data before the experiment
(58,7+4,6) decreased by 55,2% (p<0,05). The diving
time in the rats treated with PIR-20 was significantly
lower by 50,4% (p<0,05) and 41,6% (p<0,05) com-
pared to the control group and the animals treated
with Cavinton.
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Fig. 1. Assessment of changes in the latent period of rats entry into the

dark compartment in the test of conditioned passive avoidance reflex
during the intake of the compound PIR-20 and cavinton in experimental
cerebral ischemia

Note: FO — false-operated rats ; NC— negative control rats; Cavinton — a

group rats treated with Cavinton; PIR-20 — a group of rats treated with PIR-20; #
— statistically significant as compared to the FO rats (p<0,05); * — statistically
significant as compared to the NC rats (p<0,05); A — statistically significant as
compared to rats treated with Cavinton (p<0,05).
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Fig. 2. Assessment of changes in the latent period of rats’ diving in the
extrapolation disposal test against during the intake of compound PIR-20
and cavinton in experimental cerebral ischemia

Note: FO — false-operated rats ; NC— negative control rats; Cavinton — a
group rats treated with Cavinton; PIR-20 — a group of rats treated with PIR-20; #
— statistically significant as compared to the FO rats (p<0,05); * — statistically

significant as compared to the NC rats (p<0,05); A — statistically significant as
compared to rats treated with Cavinton (p<0,05)

CONCLUSION

In the experimentally simulated cerebrovascular
insufficiency, a pyrimidine derivative under the labora-
tory code PIR-20 allowed to improve cognitive and
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mnestic functions in rats and showed an effectin its
strength superior to the comparison drug Cavinton.
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