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Antihypoxic Activity of pyrimidine derivAtive pir-9 
in hypobAric hypoxiA in mice

A b s t r A c t  — A study was conducted to assess the effect 
of a new pyrimidine derivative (PIR-9 50 mg/kg) on the 
resistance of mice to acute hypobaric hypoxia. It was 
confirmed that the studied compound PIR-9 contributes 
to an increase in the life time at the test site by 2,07 times 
(p<0.05) compared to the control group of animals and 
exceeds the strength of the effect of the reference drug 
Mexidol by 15,38% (p<0,05).
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pyrimidine derivatives, Mexidol.
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i n t r o d u c t i o n
In the pathogenesis of almost all types of cere-

brovascular disorders, hypoxia and its induced process-
es are an integral part of pathobiochemical reactions in 
conditions of oxygen deficiency [1]. The effectiveness 
of cerebroprotective agents is significantly affected by 
their ability to neutralize the consequences or mitigate 
the course of hypoxia [2]. Previously, the potential 
cerebroprotective activity of pyrimidine derivatives has 
been proved [3], and therefore it is interesting to study 
the antihypoxic effect of these derivatives as one of the 
possible mechanisms of anti-ischemic action.

Objective 
To study the antihypoxic activity of pyrimidine 

derivative PIR-9 in hypobaric hypoxia in mice.

m A t e r i A l s  A n d  m e t h o d s
The experiment was performed in accordance 

with the " Guidelines for preclinical studies of drugs, 
ed. A. N. Mironov (2012 Ed.) [4].  The study was 
conducted on 30 mongrel white mice (m=20–24 g). 
The animals were divided into 3 groups (n=10). The 
animals were kept in controlled vivarium conditions 
with natural light-dark regime change with free ac-
cess to water and food. The first group — the control 
group, received a suspension of purified water with 
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tween-80, the second group was administered the 
compound PIR-9 (50mg/kg) [5], the third — the 
comparison drug Mexidol (50 mg/kg) [6, 7]. All 
objects were injected intraperitoneal for an hour before 
the experiment. Acute hypobaric hypoxia was modeled 
by "lifting" mice in a hyperbaric chamber (h =11000 m, 
υ=100 m/s) [8, 9]. All findings were processed by 
means of variation statistics methods using the 
STATISTICA 6.0 software. The normality of distribu-
tion 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 difference was considered 
significant at the significance level of more than 95% 
(p<0,05).

r e s u l t s
Testing for resistance of mice to acute hypobaric 

hypoxia showed that the average life expectancy of 
animals treated with intraperitoneal experimental 
substance PIR-9 was 104,3±2,61 seconds, which was 
2,07 times (p<0,05) was statistically significantly 
higher than that of the control group (50,3±2,69 sec-
onds). The life time at the "death site" in mice, which 
were administered the comparison drug Mexidol, was 
90,4±3,22 seconds and 1,79 (p<0.05) times higher 
than the control group. At the same time, the life 
expectancy of PIR-9 animals exceeded the value of 
Mexidol group by 15,38% (p<0,05), which was statisti-
cally significant.

c o n c l u s i o n
The use of a new pyrimidine derivative under 

laboratory code the PIR-9 (50 mg/kg) significantly 
increased the life expectancy of mice by 2,07 times 
compared to the control group and by 1,79 times 
compared to mice treated with Mexidol, which may 
indicate the antihypoxic effect of this compound, ex-
ceeding the comparison drug Mexidol at a dose of 50 
mg/kg. Since the antihypoxic effect can be one of the 
mechanisms of cerebroprotective activity, this pyrimi-
dine derivative is a promising object for further study 
and correction of ischemic brain damage.
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Fig. 1.  Assessment of  the effect of  PIR-9 compound 
and Mexidol on the lifespan of mice in hypobaric 
hypoxia

Note:  Control — control group of mice, Mexidol — 
group of mice treated with Mexidol; PIR-9 — group of 
mice treated with PIR-9; # — statistically significant 
relative to the control group of mice (p<0,05); * — sta-
tistically significant relative to the group of mice treated 
with Mexidol (p<0,05).
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