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ABSTRACT — A study to assess the effect of a new
pyrimidine derivative (PIR-4 at a dose of 50 mg/kg) on

the size of the necrosis zone resulting from experimentally
simulated focal cerebral ischemia in rats was carried out. It
has been confirmed that the investigated substance PIR-4
contributes to a 16,48% reduction in the necrosis area
(p<0,05) as compared to that in rats treated with a reference
drug Cinnarizine (5,6 mg/kg); its potency is also comparable
to that of Vinpocetine (3,2 mg/kg).

InTrRODUCTION: Currently, there is an increase
in the incidence of cerebral ischemia in the working-
age population [1]. The development of new neuro-
protective agents is a a high-priority task of modern
Russian researchers. A potential cerebroprotective ac-
tivity of pyrimidine derivatives [2] has been confirmed
carlier; therefore the problem of the effect of these
compounds on an ischemic zone (zone of necrosis) is
of great interest.

OsjecTIVE: To study the effect of PIR-4
substance on the necrosis zone in experimental focal
cerebral ischemia in rats.

MATERIALS AND METHODS: The study was
conducted in accordance with the "Guidelines for Pre-
clinical Trials of Drug Products” ed. by A.N. Mironov
(22012 edition.) [3]. 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.
Purified water with tween-80 was introduced to the
first group rats (negative controls). The second and
third groups reccived reference drugs: Cinnarizine (5,6
mg/kg) and Vinpocetine (3,2 mg/kg), respectively [4].
The fourth group received the investigational pyrimi-
dine derivative PIR-4 (50 mg/kg) [5]. The model of
focal cerebral ischemia was simulated by occlusion of
the lefc middle cerebral artery (under chloral hydrate
anesthesia, 350 mg/kg) [6]. All objects were injected
intraperitoneally immediately after the surgery and
then once daily for three days. The size of the necrosis

zone was determined by means of the triphenyltetra-
zolium chloride method [7,8]. 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
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 AND DISCUSSION: The simulated pa-
thology led to the necrosis 0f 25,92+0,58% of the brain
tissue in a group of animals who did not receive any
pharmacological support (Fig. 1). Administration of
Cinnarizine contributed to the reduction of the necro-
sis zone to 16,89+0,46 %, which is lower than that in
untreated rats by 34,84%.(p<0,05) The percentage
of the necrotic brain tissue while using Vinpocetine
was less than that in negative control rats by 44,06%
(p<0,05). It must be noted that the necrosis zone in
rats receiving Vinpocetine also differed significantly
from that of rats treated with Cinnarizine (by 16,48%,
p<0,05). The use of the experimental substance PIR-4
contributed to the reduction in the necrosis percent-
age to 13,51+0,65%, which significantly differed from
the group of untreated rats and from animals receiv-
ing Cinnarizine injections (by 47,88% (p<0,05) and
20,01% (p<0,05), respectively). No significant differ-
ences between groups of animals treated with Vin-
pocetine and PIR-4 were detected.

ConcrLusion: In the experimentally simulated
cerebrovascular insufficiency, a pyrimidine derivative
(known under laboratory code PIR-4) reduced the
percentage of necrotic brain tissue and showed the
potency which was not inferior to that of the reference
drug Vinpocetine and superior to that of Cinnarizine.
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Figure 1. Assessment of the effect of PIR-4 substance and the reference drugs on the necrosis
zone under conditions of focal cerebral ischemia in rats

Note: NC— negative control rats; Cinnarizine — a group rats treated with Cinnarizine; Vinpocetine
— agroup of rats receiving Vinpocetine; PIR-4 — a group of rats treated with PIR-4; * — statisti-
cally significant as compared to the NC rats (p<0,05); a — statistically significant as compared to rats
treated with Cinnarizine (p<0,05).
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