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Short Communication

Age Peculiarity Manifestation of Antioxidant Effect of 6-hexyl-3,6-dimethyl-
6,7-dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one on Rats under the
Intermittent Hypobaric Hypoxia

Abstract

Background: The organism of an old human as well as an experimental animal has decreased adaptive
abilities and increased sensitivity to the effect of adverse environmental factors. We point out the high
relevance of the search of new pharmacological compounds that have strong antioxidant properties and
can be used to treatment and prevention of cardiovascular diseases with ageing. Aims and Objective:
The aim of the study was to investigate the antioxidant activity of 6-hexyl-3,6-dimethyl-6,7-dihydro-
2H-[1,2,4]triazino[2,3-C]quinazolin-2-one (HTQ). Materials and Methods: Two groups of nonlinear
male Wistar rats: 6—8 months (adult) and 24—26 months (old) were used. Determination of the myocardial
diene conjugates and products reacting with 2-thiobarbituric acid (TBA-AP) concentration was carried
out. Results: Concentrations of diene conjugates in adult and old rats, which were administered HTQ,
were 21% and 32%, respectively, lower compared to animals to which the synthesized compound was
not administered. After administration of HTQ, the concentration of TBA-AP in old animals decreased
by 23% as compared with the animals of the control group. Conclusion: An administration of HTQ has
limited the accumulation of intermediate lipid peroxidation products in the hearts of old animals in the

condition of hypoxia.
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Introduction

It is a fact that the organism of an old human as
well as an experimental animal has decreased
adaptive abilities and increased sensitivity to the
effect of adverse environmental factors.!'? In
this case, the processes of free radical oxidation
play an important role in the development of
adaptive reactions. Changes in these processes
are accompanied by the reduction in stability
of the cardiovascular system against stress
injuries. Although these injuries are related
to stimulation of lipid peroxidation (LPO)34
and a decrease in antioxidant activity of
the cardiovascular system,[*¢ antioxidants
are widely used nowadays. Vitamin E is
one of the most common. According to the
published data, it is a nontoxic,” but having
some adverse effects compound. There is
evidence that vitamin E may increase the risk
of hemorrhagic stroke,!® reduce the level of
vitamin-K-dependent coagulation factors,!%-1?!
increase the congestive heart failure risk, !>
and even increase all-cause mortality when it
is used in high doses.!"") Taking into account all
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aforementioned effects, we point out the high
relevance of the search of new pharmacological
compounds that have strong antioxidant
properties and can be used to treatment and
prevention of cardiovascular diseases with
ageing. In this regard, the aim of this study
was to investigate the effect of new synthetic
antioxidants on LPO in the heart of rats of
different ages under the intermittent hypobaric
hypoxia. The aforementioned compound''®! is a
low-toxic experimental drug that reveals high
lipid lowering activity and increases the level
of high-density lipoproteins.

Materials and Methods

Two groups of nonlinear male, Wistar
rats: 6-—8 months (adult) and 24—
26 months (old), were used. Animals
were kept in constant environmental
conditions (temperature = 20 °C, circadian
rhythm = 12L:12D) and were on a normal
laboratory diet. Each group was divided
into four subgroups: (1) intact (six rats); (2)
control (were kept in the pressure chamber at
a “height” of 5000 m for 7 h daily for six days,
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“lift” and “descent” rate—1000 m/h) (six rats); (3) group, which
was orally administered 5mg/100 g of 6-hexyl-3,6-dimethyl-
6,7-dihydro-2H-[ 1,2 4]triazino[2,3-C]quinazolin-2-one (HTQ)
60 min before being kept in the pressure chamber (six rats);
and (4) group, which was orally administered vitamin E (alpha-
tocopherol) at a dose of 33.5 mg/kg 60 min before being kept
in the pressure chamber (six rats).!”!

The HTQ (compound) was synthesized at the Department
of Organic and Bioorganic Chemistry at Zaporizhzhia State
Medical University.['518!

The study was carried out in accordance with the Guide for the
Care and Use of Laboratory Animals published in the United
States by the National Institutes of Health.['"!

Twenty-four hours after the “descent” rats were decapitated.
Hearts were immediately extracted. Left ventricles were
immediately frozen in liquid nitrogen.

Frozen fragments of myocardium were homogenized
with a mixture of heptane:isopropanol (1:1) to extract the
diene conjugates (DCs).*” The concentration of DCs was
determined in a spectrophotometer at 232 nm by the method
of Recknagel and Goshal®!! and expressed in nmol/g of
myocardial tissue.

Some myocardial samples were homogenized with chilled
5% trichloroacetic acid. The homogenates were centrifuged
at 3000 rpm for 10 min at 4°C. The concentration of products
reacting with 2-thiobarbituric acid (TBA-AP) in protein-free
supernatants was determined according to Muller.??! The
concentration of TBA-AP was expressed in nmol/g of the
myocardium.

Statistical processing of the data was carried out using the
nonparametric Wilcoxon—-Mann—Whitney method.

Results

Study has shown that the effect of intermittent hypoxia on
rats of both age groups was manifested by an increase of DC
concentration in the heptane phase of lipid extract [Table 1].
It was more significant in old rats than in adult ones (56% and
30%, respectively, P < 0.05). The obtained data have indicated
a more intensive stimulation of fatty-acid peroxidation in the
hearts of old rats under hypoxia.

Concentrations of DCs in adult and old rats, which were
administered HTQ, were 21% and 32%, respectively, lower
compared to animals to which the synthesized compound was
not administered. The obtained data have indicated that the
effect of used compound on a stress stimulated free radical
lipid oxidation was less significant in the case of adult rats
than in the case of old ones.

The level of TBA-AP in the myocardium of both age group
rats under the intermittent hypoxia increased as compared
with intact group animals, more significant in old ones, than
in adults (31% and 18%, respectively). Thus, content of lipid
peroxidation products (TBA-AP) in myocardium of old intact
rats remained at the same level as in adult ones. The obtained
data have indicated the stable level process of free radical
oxidation in myocardium of rats with different ages.

After administration of HTQ, the concentration of TBA-AP in
old animals decreased by 23% as compared with the animals
of the control group.

Figure 1 shows that administration of vitamin E supplement
brings to decrease accumulation of DCs in adult and old rats by
24% and 39%, respectively, as compared with control group.
Simultaneously the level of TBA-AP has decreased by 12%
in adult and by 25% in old animals, respectively, compared
to control group.

It was found that HTQ reveals antioxidant activity, which is
comparable with effect of vitamin E.

Discussion

Estimating the results, we can see that HTQ has a noticeable
antioxidant activity in vivo. The antioxidant effect of HTQ
is manifested in the inhibition of LPO in the myocardium,
stimulated by hypobaric hypoxia. This is confirmed by a
decrease in the content of intermediate LPO products in the
heart muscle. Therefore, we propose the revealing of the
protective effect of HTQ on myocardium in the case of its
ischemia and reperfusion.

Age dependence is characteristic for the manifestation of
the antioxidant effect of HTQ, as well as for vitamin E. Age
differences in the stimulation of LPO in myocardium under
stress showed a special efficiency of the compound antioxidant
properties on the heart with ageing. This is especially important

Table 1: Effect of 6-hexyl-3,6-dimethyl-6,7-dihydro-2H-[1,2,4]triazino[2,3-c]quinazolin-2-one on free radical lipid
oxidation products concentration in the heart of rats of different age under the hypobaric hypoxia (M + m)

Index Adult (6-8 months, n = 24) Old (24-26 months, n = 24)
Intact Control  Exp. hypoxia + Exp. hypoxia + Intact Control  Exp. hypoxia + Exp. hypoxia +
compound vit. E compound vit. E
DC (nmol/g of 26+ 1.6 34 +£1.7% 27 £ 1.9%* 26 + 1.8%* 30+ 1.6 47 £ 1.7* 32 +£1.6%* 29 + 1.8%*
tissue)
TBA (nmol/g of 4.96 +0.36 5.86 +0.23* 5.74 +0.28 520+0.31%*  515+0.33 6.76 £0.74* 5.20+£0.37** 5.10+0.35%*

tissue)

*P < 0.05 as compared to an intact group
**P < 0.05 as compared to a control group
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BExp. Hypoxia + Compound

mExp. Hypoxia+ Vit E

Adult rats Old rats Adultrats Oldrats

Figure 1: Antioxidant activity of 6-hexyl-3,6-dimethyl-6,7-dihydro-2H-[1,2,4]
triazino[2,3-c]quinazolin-2-one and vitamin E. The ratio of LPO intermediates
concentration in myocardium from control group rats were expressed as
100%. DC = conjugated dienes; TBA+ = TBA-positive substances. * P<0.05
as compared to a control group

because of the decrease of myocardial antioxidant system
activity and increase of the prooxidant factors effect on the
myocardium occurs at senescence. 232!

The mechanism of antioxidant effect of HTQ on the heart is
still not clear. By its nature and intensity, it is quite consistent
with the effect of vitamin E. We can assume that the basis of its
antioxidant effect is the property to act as a trap for free radicals.

There are not known causes of age-related features in revealing
of the action of this compound on the myocardium. The
causes of age-related features in the manifestation of the
synthesized compound effect on myocardium are not explored
too. Obviously, they can be associated with age differences in
the level of basal activity of myocardial antioxidant system.
Perhaps they are associated with a different availability of
compound in different age groups of animals. Our further
research will be devoted to the study of this issue.

Conclusion

It was found that HTQ reveals antioxidant activity, which is
comparable with effect of vitamin E, and significantly decreases
the concentration of DCs and TBA-AP in myocardium of old
(24-26 months) Wistar rats under the intermittent hypobaric
hypoxia. Effect of the compound is characterized by age
dependence and it is more pronounced in old animals.
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