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ABSTRACT. The clinical outcome of arterial hypertension depends on the type and severity of
target organs damage. Therefore, in the treatment of hypertension both normalization of blood
pressure and ensuring the protection of target organs from damage are equally important. The aim
of the study was investigation of the effectiveness of hypertension treatment in experimental model
of hypertension in rats. It was shown that hypertension develops against the background of lack of
NO synthesis (L-NAME-induced hypertension) and it has reversible character, but induces
irreversible damage in the target organs: heart and kidney — the left ventricular irreversible
hypertrophy, overflow of blood vessels, local hemorrhages in the heart and local sclerotic changes in
the blood vessels wall of the left and right kidneys. Treatment of hypertensive rats for the last 3 weeks
with Nebilet Plus, Lozap Plus, Hydrochlorothiazide and combination of Norvasc + Hydrochloro-
thiazide induced normalization of the blood pressure. The left ventricular hypertrophy and changes
in the blood vessels of the kidneys regressed. We can conclude that normalization of NO synthesis is
effective in the normalization of the resistance of central arteries and correction of blood pressure,
but is not enough for prevention of irreversible damage of target organs. Used antihypertensive drugs
are effective in the normalization of functions of peripheral arteries that supports prevention of
target organs damage. © 201 9Bull. Georg. Natl. Acad. Sci.
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Pathogenesis of essential hypertension is complex
and multifactorial. Investigation of its driving
mechanisms is an actual problem [1-5]. The target
organs of essential hypertension, determining the
outcome of disease (cerebral stroke, heart coronary
disease, heart and kidney failure) are heart, kidney,
and brain. One of the form of the heart remodeling,

as a target organ of hypertension, is the left
ventricular hypertrophy, which is a background of
the development of heart failure, coronary acute
syndrome, the complex genesis of arrhythmia and
sudden death [6-9]. The clinical outcome of arterial
hypertension depends on the type and severity of
target organs damage. Therefore, in the treatment
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of the hypertension both normalization of blood
pressure and ensuring the protection of target
organs from damage are equally important.

The aim of the study was investigation of the
effectiveness of different ways of hypertension
treatment in an experimental model of hypertension
in rats.

Materials and Methods

The study was conducted on the 49 experimental
white male rats (200-220g), taking into consideration
according to Institut National de la Santé et de la
Recherche Médicale and Pasteur Institute animal
welfare guidelines. Animals were divided into two
groups: | group — 7 intact rats; 11 group — 42 rats with
experimental model of hypertension. Group Il
contained six subgroups: lla subgroup (7 rats)
L-NAME (nonselected inhibitor of NO-synthase)
was intraperitoneally injected daily (40 mg/kg) for 4
weeks; 1lb subgroup (7 rats) — control subgroup
L-NAME was intraperitoneally administered
(40 mg/kg) for 4 weeks following with 3 weeks
spontaneous recovery [7, 10]; 1l (c,d,e,f) subgroups
L-NAME (40 mg/kg) were intraperitoneally injected
for 7 weeks. From the beginning of the 5th week
(week 5, 6, 7) additionally with L-NAME
antihypertensive drugs were added; llc subgroup
(7 rats) L-NAME (40 mg/kg) + Nebilet Plus (beta-
blocker + diuretic 10/25 mg/kg); lld subgroup
(7 rats) L-NAME (40 mg/kg) + Lozap Plus (Specific
antagonist of angiotensin 1l receptors + diuretic
50/12.5 mg/kg); Ile subgroup (7 rats) L-NAME
(40 mg/kg) + Hydrochlorothiazide (diuretic medi-
cation 50 mg/kg); IIf subgroup (7 rats) L-NAME
(40 mg/kg) + Norvasc + Hydrochlorothiazide (cal-
cium channel blocker + diuretic 10/12.5 mg/kg).
The blood pressure (systolic and diastolic) of the rats
was measured every second-day by the tail-cuff
method by equipment ,,Systola“ and oscillograph,
made by “Neurobotics”, according to the obtained
results the blood arterial pressure (BAP).

At the beginning of the experiment after 4
weeks and 7 weeks of euthanasia of the rats was
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performed under ether narcosis. The target organs
of hypertension heart, kidney and brain were
prepared for the morphological investigation.

For the morphological studies the samples of
heart, kidney and brain were fixed in 10% formalin
phosphate buffer 0.1 M, pH-7.3, in order to prepare
the paraffin slices with thickness of sections — 3-5
pm. The slices were stained in hematoxylin-ezine.

Statistical analysis of the obtained results was
performed with the use of SPSS statistical analysis
program package (version 10.0). The average of
parameters and their statistical derivations were
analyzed. Difference between groups was
evaluated by Student t-criterium. In all the cases,
statistical significance was obtained at p < 0.05.
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Fig. 1. Blood systolic (S) and diastolic (D) pressure in
rats under the influence of NO-synthase inhibitor L-
NAME (for 4 weeks) and treatment with antihyperten-
sive drugs (for 3 weeks) (* - p<0,05).

Results and Discussion

Fig. 1 shows the systolic and diastolic pressure in
rats. NO-synthase inhibitor L-NAME (40 mg/kg)
was intraperitoneally administered for 4 and 7
weeks; and from the beginning of the 5th week
together with L-NAME the antihypertensive drugs
were added. As a result of the study, after 4 weeks
systolic pressure in lla subgroup increased by
110% and diastolic increased — by 66%. Systolic
and diastolic pressure of the animals in subgroup
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Ilb decreased by 55%/54% and returned to
baseline.

In the subgroup Ila the left wventricular
hypertrophy, overflow of blood vessels, local
hemorrhages in the heart and sclerotic changes in
the blood vessels wall of the left and right kidneys
were detected; in the brain no morphological
changes were revealed; in the subgroup Ilb
morphological alterations in the heart and the
kidney were maintained. Obtained results indicate
that hypertension develops against the background
of lack of NO (L-NAME-induced hypertension)
and has a reversible character, but induces
irreversible damage in target organs, heart and
kidney — the left wventricular irreversible
hypertrophy, overflow of blood vessels, local
hemorrhages in the heart and local sclerotic
changes in the blood vessels wall of the left and
right kidneys (Fig. 2 a,c).

Treatment of hypertensive rats for the last 3
weeks  with  Nebilet Plus, Lozap Plus,
Hydrochlorothiazide, and combination of Norvasc
+ Hydrochlorothiazide induced decrease of arterial
pressure (by 55%,/63% 63%65%, 61%/65%,
58%/55%, correspondingly) which reached the
initial level (Fig.1); the left ventricular hypertrophy
and changes in the blood vessels of the kidneys
regressed (Fig. 2 b,d).

In our experiments, L-NAME-induced
blockage of NO synthesis probably induced
remodeling of blood vessels walls, increased their
resistance due to their structure and mechanical
properties and changed their functions. Increase of
resistance and remodeling of peripheral blood
vessels (precapillary level — including small
arteries and arterioles) during hypertension (an
increase of systolic pressure) induced damage to
target organs [11, 12] that was revealed by the left

Fig. 2. Heart of rat, control subgroup L-NAME, was intraperitoneally injected daily (40 mg/kg) for 4 weeks, followed
by 3 weeks spontaneous recovery (a), heart of rat, L-NAME (40 mg/kg) + Hydrochlorothiazide (50 mg/kg) (b), kidney
of rat, control subgroup L-NAME was intraperitoneally injected daily (40 mg/kg) for 4 weeks, followed by 3 weeks
spontaneous recovery (c), kidney of rat, L-NAME (40 mg/kg) + Hydrochlorothiazide (50 mg/kg) (d).
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ventricular hypertrophy and damage of the heart
and kidneys.

So we can make conclusion that
normalization of NO content reduces the arteries
resistance and therefore, inhibits increase of the
pressure in the central vessels and left ventricle,
causing significant reduction in central systolic

pressure, without the corresponding impact on
systolic and diastolic pressure on the periphery
[13] that cardiac  metabolic
requirements and is the precondition for
irreversible hypertrophy of left
Antihypertensive drugs are effective support for
prevention of target organs damage.

increases

ventricle.
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