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We examined 38 patients (mean age 55.92+1.56 years) with a 3-5-year history of arterial
hypertension. The study showed that hypertension is accompanied by endothelial dysfunction
and one of its forming factors is activation of the inflammatory response. Highly sensitive
diagnostic tests can verify initiation of inflammation in preclinical manifestations. The use of
nonsteroidal anti-inflammatory drugs, irrespective of the tropism to cyclooxygenase forms,
alleviates manifestations of endothelial dysfunction in patients with arterial hypertension.
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Studies in recent decades have convincingly proved
that endothelial dysfunction plays a key role in the de-
velopment and progression of cardiovascular diseases,
e.g. arterial hypertension (AH). In this case, activa-
tion of the proinflammatory potential of the vascular
wall is one of the major factors of its development
[1,6]. Clinical guidelines and protocols for patients
with AH do not include correction of this factor of
pathogenesis. At the same time, some antihypertensive
drugs correct endothelial dysfunction via other mecha-
nisms [2,5,9]. In light of this it is interesting to study
the possibility of using other drugs, e.g. nonsteroidal
anti-inflammatory drugs suppressing inflammation by
blocking cyclooxygenase, for this purpose. Two cyclo-
oxygenase isoforms (cyclooxygenase-1 and -2) differ
in selectivity and pharmacodynamics. Cyclooxygen-
ase-1 (COX-1) is involved in various physiological
processes and its blockade produces mainly antiplate-
let effect. Cyclooxygenase-2 (COX-2) is secreted in
some pathological reactions including inflammation.
Its suppression inhibits these reactions and has virtu-
ally no effect on hemostasis system [4,7].
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Here we studied the possibility of using nonste-
roidal anti-inflammatory drugs for correction of endo-
thelial dysfunction in patients with AH.

MATERIALS AND METHODS

The study involved 38 patients (mean age 55.92+1.56
years). The main criterion for inclusion in the study
was a 3-5-year history of AH provided that the target
blood pressure values were achieved at the previous
stages of therapy. The diagnosis was verified on the
basis of history, physical examination by cardiolo-
gist, electrocardiogram, causal blood pressure mea-
surements, and laboratory tests. All patients inclu-
ded in the study received standard antihypertensive
mono- or combined therapy [4,8]. After completion
of diagnostic testing specified in a study protocol,
the patients were divided into two groups. In group
1, antihypertensive therapy was supplemented with
COX-1 blocker acetylsalicylic acid (ASA) in a dose
of 150 mg (Cardiomagnyl, Nycomed Danmark, ApS)
once a day. COX-2 inhibitor celecoxib (Celebrex,
SEARLE division of Monsanto pls) was administered
to group 2 patients in a daily dose of 200 mg. Period
of follow-up with active therapeutic intervention was
2 weeks.
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The intensity of the inflammatory response was
evaluated by the levels of inflammatory markers in the
blood: intercellular adhesion molecule-1 (SICAM-1)
and C-reactive protein (CRP) were measured by a
highly sensitive enzyme immunoassay using Bend-
er Medsystems reagents on a Stat Fax 2100 reader
(Awareness technology Inc.) and Plate Stat software.

Endothelial function was evaluated by a nonin-
vasive method measuring flow-induced endothelium-
dependent vasodilation (EDVD) using high-resolution
ultrasound developed by D. Celermajer ef al. [10,11]
in the modification of Y. Hirooka et al. [12] and O. V.
Ivanova et al. [3] on a Philips En Visor C device.

The data were processed using methods of varia-
tion statistics. Quantitative data were expressed as
meantstandard error of the mean. In all statistical
tests, differences were significant at p<0.05. For or-
dinal variables, intra- and intergroup differences were
evaluated by nonparametric tests, i.e. Wilcoxon rank
test for paired cases and Mann—Whitney U test. For
qualitative variables, Fisher’s angular transformation
was used.

RESULTS

Endothelial damage caused by factors accompanying
AH followed by activation of the inflammatory pro-
cess, oxidative stress, and prothrombotic shift contri-
buted to inadequate production of vasoactive substanc-
es and shifted the balance in the systems of vascular
tone modulation towards vasoconstriction maintaining
high blood pressure and worsening manifestations of
endothelial dysfunction.

First, we should pay attention to the presence of
endothelial dysfunction detectable by ultrasonography
in 100% examined patients, even when the target blood
pressure was achieved. In this case, the estimated le-
vels of EDVD (by the results of a blind randomization
in study groups) did not differ significantly, but were
lower in patients treated with celecoxib (Table 1).
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The used treatment options provided positive dy-
namics of EDVD parameters. In the group of patients
treated with ASA, the coefficient tended to increase
and to day 14 of therapy was 9.37+1.77%, which is
28.3% higher than baseline (7.30£1.87%; p>0.05).
By the end of observation period, the mean values of
EDVD in patients receiving celecoxib also surpassed
the baseline by 28.9% (6.42+1.03% vs. 4.98+1.15 ini-
tially; p>0.05). This fact indicates that even 2-week
course of anti-inflammatory drugs helps to reduce the
manifestations of endothelial dysfunction.

In parallel with the parameters of EDVD, we eva-
luated the severity of vascular endothelial damage by
the level of SICAM-1. This marker was elevated in pa-
tients enrolled in the study, as well as the concentration
of CRP, the main marker of the initiation of the inflam-
mation cascade. The used variants of therapy showed
positive effects with regard to several characteristics
of endothelial dysfunction. Serum levels of SICAM
decreased in 50% patients receiving celecoxib. After 2
weeks of therapy, the mean concentration of molecules
was by 38.1% below the initial values (p>0.05; Table
1). Similar dynamics was noted after ASA therapy:
252.81£8.02 and 240.88+9.93 before and 2 weeks af-
ter therapy, respectively. CRP concentration underwent
similar changes: it decreased by 42.3% (p<0.05) dur-
ing celecoxib therapy (to 305.834+42.34 ng/ml by the
end of the observation period vs. 417.084+46.71 ng/ml
at baseline). Similar dynamics was obaerved against
the background of ASA therapy: by day 14 CRP con-
centration decreased by 32.29% (to 237.88+26.80 ng/
ml) compared to initial value (350.00+41.48 ng/ml).

Thus, AH is accompanied by endothelial dys-
function and one of its forming factors is activation
of the inflammatory response. Highly sensitive diag-
nostic tests can verify initiation of inflammation at
the preclinical stages. The use of non-steroidal anti-
inflammatory drugs, irrespective of their tropism to
cyclooxygenase forms, alleviates the manifestations
of endothelial dysfunction in hypertensive patients,

TABLE 1. Changes in EDVD and Concentration of Inflammatory Markers against the Background of Complex Treatment of
Hypertensive Patients with Non-Steroidal Anti-Inflammatory Drugs (X+m)

ASA Celecoxib
Parameter Normal
before treatment after treatment before treatment after treatment
Soluble intercellular
adhesion molecule-1, ng/ml | 130-297 252.81+8.02 240.88+9.93 373.00+£39.59 270.83+21.85
C-reactive protein, ng /ml 50-140 350.00+41.48 237.88+26.80* 530.08+46.71 305.83+42.34*
EDVD, % 8-13 7.30+1.87 9.37+£1.77 4.98%+1.15 6.42+1.03

Note: *p<0.05 compared to the parameter before treatment.
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