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Our research goal was to examine influences exerted by new pyrimidine derivatives coded as BL0 and BL2
on cerebral hemodynamics auto-regulation parameters and vasodilatating function of vessels endothelium as
risk factors causing ischemic and hemorrhagic strokes under chronic hemic hypoxia.

We performed an experiment on white Wistar rats to prove that endothelial dysfunction which evolves un-
der chronic hemic hypoxia leads to disorders in endothelium-mediated mechanisms for cerebral circulation au-
to-regulation in rats. We modeled hypoxia in animals via granting them free access to 0.2 % sodium nitrite solu-
tion instead of ordinary drinking water. Endothelial dysfunction was confirmed as per disorders in vasodilata-
tion and vasoconstriction reactions at intravenous introduction of acetyl choline (0.1 mg/kg) and methyl ether
hydrochloride nitro-L-arginine (10 mg/kg). Cerebral blood flow speed was measured with MM-D-K-Minimax
v.2.1. ultrasound Doppler. We assessed cerebral circulation auto-regulation as per compression test results
which allowed us to calculate overshoot coefficient and auto-regulation power. Examined pyrimidine derivatives
and comparison preparations were introduced orally 60 minutes prior to taking readings. Mexidol doses were
calculated on the basis of interspecific recalculation of a maximum daily dose for a man. Nicergoline dose was
taken as a most effective one as per literature data.

When new pyrimidine derivatives BL0O and BL2 are applied under chronic hemic hypoxia, it causes over-
shoot coefficient to grow authentically higher than in a negative control group but it doesn't exert any positive
influence on collateral reserve parameter, namely auto-regulation power. BLO and BL2 improve endothelium
vasodilatating function at intravenous acetylcholine introduction (0.1 mg/kg) and don't exert any influence on
vasoconstricting function at L-NAME intravenous introduction (10 mg/kg). The examined substance BLO has
more apparent pharmacological effects thus exceeding the second substance BL2 and such comparison prepara-
tions as Mexidol and Nicergoline in some parameters.

Key words: chronic hemic hypoxia, cerebral hemodynamics auto-regulation, new pyrimidine derivatives,
Mexidol, Nicregoline, rats.

Endothelial function disorder is known
to increase ischemic and hemorrhage
strokes risks considerably, and such strokes
can cause death or grave disability [1-3].
Oxidation stress activation which occurs
due to various hypoxia types, including
hemic one, is a basic pathogenetic factor
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causing endothelium functional defects [4,
5]. Oxidation stress intensifies circulation
disorders, damage to vessels endothelium,
changes in nitrogen oxide production, neg-
ative rheological changes etc., and it dete-
riorates a basic pathological process [6-8].
Endothelial dysfunction leads to disorders
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in cerebral blood flow auto-regulation with
its main function being maintenance of
constant flow speed in cerebral vessels [9—
14]. Necessity to find means aimed at min-
imizing risks of pathologies related to dis-
orders in cerebral hemodynamics auto-
regulation under cerebral hypoxias is a vi-
tal and interesting task..

Our research goal was to examine in-
fluence exerted by new pyrimidine-4-on
derivatives, BLO and BL2, on cerebral cir-
culation auto-regulation and vasodilatating
function of cerebral vessels endothelium,
our research objects being rats' brains un-
der chronic hemic hypoxia.

Data and methods. We performed our
experiment on 60 male Wistar rats with
body weight being equal to 200-250 grams.
Animals were divided into 6 groups
(n=10); the first group was an intact one;
the second group included animals with
chronic hemic hypoxia; animals with
chronic hemic hypoxia from the 3rd group
were given new pyrimidine-4-on deriva-
tive, BLO (50 mg/kg): animals with chronic
hemic hypoxia from the 4th group were
given new pyrimide-4-on derivative, BL2
(50 mg/kg); animals with chronic hemic
hypoxia from the 5th group were given a
reference  medication, Mexidol (74
mg/kg)[15]; animals with chronic hemic
hypoxia from the 6th group were given an-
other reference medication, Nicergoline
(10 mg/kg).

We modeled chronic hemic hypoxia
via granting the experimental animals free
access to 0.2% sodium nitrite solution in-
stead of ordinary water, during 14 days [9,
16].

New examined pyrimidine-4-on deriv-
atives and two reference medications were
introduced orally 60 minutes prior to pa-
rameters reading. Mexidol dose was calcu-
lated basing on interspecific recalculation
of a maximum daily dose for a man. Nic-

ISSN (Eng-online) 2542-2308

ISSN (Rus-print) 2308-1155

ergoline dose was taken as the most effec-
tive one as per literature data [17].

After two weeks of chronic hemic hy-
poxia formation, we assessed functionality
of brain vessels endothelium [11, 18].

Brain vessels ability to regulate them-
selves was assessed as per carotid test re-
sults. Overall carotid artery compression
results in drastic decrease in blood flow
speed, and its decompression, to a drastic
increase in linear speed. Data obtained via
this test allow to assess auto-regulation re-
serves as per calculated coefficients: over-
shoot coefficient (OC) (1) and auto-
regulation power (2):

PO 4
El =, (1)
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where V1 is cerebral blood flow speed
before compression; V2 is cerebral blood
flow speed during compression; V3 is cer-
ebral blood flow after deocclusion.

We treated data statistically with Mi-
crosoft Office Excel 2010 standard soft-
ware. Validity was assessed as per Mann-
Whitney criterion.

Results and discussion. As per com-
pression test results, overshoot coefficient
was equal to 1.01+£0.02 in the control
group and it was authentically lower than
the same parameter in the intact group
where it was equal to 1.25+0.03. Over-
shoot coefficient values in animals' groups
which were given new pyrimidine-4-on
derivatives BLO and BL2 60 minutes prior
to parameters reading were authentically
higher than in the control group and au-
thentically lower than in the intact group;
they were also higher than in the group
which was given Mexidol, one of the refer-
ence medications. Overshoot coefficient
values in animals which were given the
reference medications (Mexidol and Nic-
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ergoline) tended to grow but didn't have
any significant discrepancies from the con-
trol group parameters (Figure 1).
Auto-regulation power was equal to
0.61+0.041 in the control group which was
authentically lower than in the intact group
where this parameter amounted to
0.80+0.043. Auto-regulation parameters in
animals which were given the examined
substances BLO and BL2, as well as Mexi-
dol (one of the reference medications),
didn't have any authentic discrepancies
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Figure 1. Overshoot coefficient value in the
experimental groups.

Note: * means authentic against the intact
group (p<0.05); # means authentic against the con-
trol group (p<0.05); o means authentic against the

group which was given Mexidol (P<0.05)

0.9
0,85

O Tutact

=
pra)
—t—

0,75 O Contral

=
g

BRLO

regulation power

= (1,63

ERI2

N\

Auto

=2
=

y

B Mexidol

]
n
]

0.5
0.45

&

04

Figure 2. Values of cerebral hemodynamics
auto-regulation power in the experimental groups.
Note: * means authentic against
the intact group (P<0.05)
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from the control group and were lower
than the same parameter in the intact
group. Auto-regulation power parameter in
animals which were given Nicergoline
(another reference medication) didn't have
any authentic discrepancies either from the
control group, or the intact group (Figure
2).

Research on brain vessels reactivity
performed with ultrasound Doppler re-
vealed that vasodilatation reaction to intra-
venous introduction of acetyl choline (0.1
mg/kg) was authentically lower in the con-
trol group than in the intact one and
amounted to 12.7%=+1.58, this parameter
being equal to 23.7%=*2.14 in the intact
group. The examined new pyrimidine-4-on
derivatives BLO and BL2, as well as the
reference medications Mexidol and Nic-
ergoline, authentically enhanced vessels
reaction to intravenous introduction of an
endogenous nitrogen oxide modulator
against the control group. We should note
that growth in cerebral blood flow amount-
ed to 35.2%+2.09 among animals which
were given Mexidol, and it was authenti-
cally higher than the same parameter in the
intact group. Vasodilatation reaction in rats
which were given BLO also tended to be
higher than in the intact group, but this pa-
rameter didn't differ from that of the intact
group authentically; however, it was lower
than in the group which was given Mexidol
and amounted to 28.0%=+1.81.

A decrease in cerebral blood flow
caused by intravenous L-NAME introduc-
tion (10 mg/kg) amounted to -11.5%=1.43,
in the control group and it was authentical-
ly lower than in the intact group where this

@Nieergalineparameter amounted to -22.0%+1.44. Vas-

oconstriction reaction in animals which
were given BLO, BL2, and Mexidol, was
authentically lower that in the intact group
and didn't have any authentic discrepancies
from the control group. A reduction in cer-
ebral blood flow speed among animals
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which were given Nicergoline amounted to
-21.0%=+2.1 after e-NOS inhibitor intrave-
nous introduction, which was authentically
higher than in the control group and didn't
have any discrepancies from the intact
group (Figure 3).
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Figure 3. % of change in cerebral blood flow
speed as a reaction to acetyl choline and L-NAME.
Note: * means authentic against the intact group
(P<0.05); # means authentic against the control
group (P<0.05); @ means authenticc against the
group which was given Mexidol (P<0.05).

A 50% decrease in vasodilatation re-
actions after acetyl choline was introduced
intravenously, and vasoconstriction reac-
tion, after L-NAME was introduced intra-
venously, in the control group against the

intact group under chronic hemic ischemia
proves there is a disorder in endothelium-
mediated cerebral hemodynamics auto-
regulation mechanisms allowing for an au-
thentic reduction in overshoot coefficient
and auto-regulation power.

New pyrimidine-4-on  derivatives
BLO and BL2 to the same extent increase
overshoot coefficient against the control
group thus being more efficient than the
reference medications. The examined sub-
stances and the reference medications did-
n't exert any positive influence on auto-
regulation power. BLO, BL2, Mexidol and
Nicergoline restored vasodilatating endo-
thelium function after acetyl choline intra-
venous introduction in comparison with the
control group, and in spite of Mexidol be-
ing more efficient, this new pyrimidine de-
rivative, BLO, 1s not much inferior to it.

So, according to all the obtained data,
new pyrimidine-4-on derivatives, BLO and
BL2, have positive influence on cerebral
hemodynamics auto-regulation and endo-
thelium vasodilatating function; they are
more efficient than the reference medica-
tions as per some parameters, and it calls
for their further examination in terms of
health risk assessment and minimization.
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