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ABSTRACT — This study was aimed to assess the effect of a
new pyrimidine derivative (PIR-12 50 mg/kg) on survival
and neurological deficits in rat global brain ischemia. It has
been confirmed that the investigated compound PIR-12
contributes to an increase in survival up to 80% and a
decrease in neurological status by 73,3% compared to the
control group of animals and exceeds the strength of the
effect of the reference drug Cavinton by 30% and 22,48%,
respectively.
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INTRODUCTION

Currently, brain ischemia has remained one of
the most common pathologies in modern society
[1]. With cerebrovascular brain damage, first of all,
neurological disorders occur, and therefore effective
and timely therapy is a key link in the treatment of this
pathology. Pyrimidine derivatives have been found
to possess pronounced anti-inflammatory [2], anti-
aggregation [3], and endothelioprotective [4] proper-
ties, therefore, other types of pharmacological activity,
including cerebroprotective activity, can be assumed
for this group of substances.

Objective:

To study the effect of PIR-12 compound on sur-
vival and neurological deficits in 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
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practices and standards of care in laboratory animals.
The experiment was performed on 40 male Wistar

rats m=220-240 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)
[6]. The fourth group was administered the pyrimi-
dine derivative PIR-12 (50 mg/kg) [7]. The second
and subsequent groups were simulated global brain
ischemia by bilateral occlusion of the common carotid
arteries (under chloral hydrate anesthesia 350 mg/kg)
[8,9]. All objects were injected intraperitoneally for
three days before the operation. A day after modeling
the pathology, the survival rate of animals and their
neurological deficit were evaluated on the McGraw
scale. All findings were processed by means of varia-
tion statistics methods using the STATISTICA 6.0
software. The normality of distribution was assessed by
the Shapiro-Wilk test. In the case of a normal distribu-
tion of the data, a parametric t-test was applied. In the
case of abnormal distribution of the darta, the statisti-
cal processing was performed using the Mann-Whit-
ney U-test. The difference was considered significant at
the significance level of more than 95% (p<0,05).

RESULTS

Irreversible occlusion of the common carotid
arteries led to the death of 70% of the negative control
group (NC) rats, while no mortality was observed
in the falsely operated animals (Fig. 1). In the surviv-
ing individuals of the NC group who did not receive
pharmacological support, the degree of neurological
disorders reached 7,5+0,29 points (Fig. 2), which was
manifested in lethargy, slowness and Manege of move-
ments, one- and two-sided prosis of the eyelids, paresis
of the limbs, and in some cases paralysis. Against
the background of prophylactic administration of
Cavinton, the mortality rate of animals reached 40%,
and the neurological deficit on the McGraw scale was
2,58+0,27 points, which is 65,6% less than the same
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indicator of the NC group of rats (p<0,05). Under
conditions of cerebral ischemia, the mortality rate of
rats treated with intraperitoneal PIR-12 compound
was 20%, while the indicators of neurological deficit
decreased as much as possible relative to untreated rats
by 73,3% (p<0,05). At the same time, the neurologi-
cal status of PIR-12 animals was 22,48% lower than
that of Cavinton rats (p<0,05), which was statistically
significant.

CONCLUSION

In the experimentally simulated cerebrovascular
insufficiency, a pyrimidine derivative under the labora-
tory code PIR-12 allowed to compensate for survival
and reduce neurological deficit, and showed an effect
which exceeded in its strength that of the non-targeted
drug Cavinton.
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Fig. 1. Assessment of the effect of PIR-12 and
Cavinton compounds on the mortality rate of
global cerebral ischemia in rats.

Note: FO — false-operated rats ; NC— negative
control rats; Cavinton — a group rats treated with
Cavinton; PIR-12 — a group of rats treated with

PIR-12 PIR-12.

Fig. 2. Assessment of the effect of PIR-12 and
Cavinton on the severity of neurological deficits in
the conditions of global cerebral ischemia in rats.
Note: FO — false-operated rats ; NC— negative
control rats; Cavinton — a group of rats treated
with Cavinton; PIR-12 — a group of rats treated
with PIR-12; # — statistically significant as com-
pared 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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