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Abstract. Dynamics of endothelial function in patients with arterial hypertension with different cardiovascular
risk against the background of antihypertensive therapy. Pertseva N.Q., Turlyun T.S., Sanina N.A. The aim of the
work was to investigate the dynamics of endothelial markers in patients with arterial hypertension with different
cardiovascular risk under the influence of the prescribed treatment during a year of observation. The first group (with a
moderate risk of cardiovascular events) included 48 patients with arterial hypertension (AH). The second group consisted
of 54 patients with hypertension and a high risk of cardiovascular events, namely type 2 diabetes. Each group of patients
was randomized into two subgroups by blood pressure (BP) medication. In patients of subgroup la (n=29) and subgroup
2a (n=35) — the main subgroups — the therapy necessarily included the angiotensin Il receptor antagonist losartan potas-
sium in a dosage of 50-150 mg/day, depending on the blood pressure level. Patients of subgroup 1b (n=19) and subgroup
2b (n=19) — comparison subgroups were treated with antihypertensive drugs of other first-line groups according to the
data of the unified clinical protocol for the treatment of hypertension. According to the ROC analysis, it was determined
that the dynamics of endothelin-1 (ET-1) indicators after 9 and 12 months of therapy (a decrease of 12% or more from
the initial level) can predict the normalization of indicators of the coagulation and anticoagulation systems with
indicators of sensitivity and specificity — 85% (95% CI 62.1-96.6%) and 92.9% (95% CI 76.5-98.9%), respectively. A
decrease in the level of Willebrand factor (fV) by 23% or more due to such a treatment time can be used as a prognostic
sign in determining the regression of endothelial dysfunction with sensitivity — 75% (95% CI 50.9-91.2%,), specificity —
100% (95% CI 87.5-100%). According to the given data, both in the group with moderate and with high cardiovascular
risk, there is a relationship between endothelial dysfunction (ED) and the duration of hypertension, indicators of the lipid
spectrum and abdominal obesity — factors that increase the viscous resistance of the blood circulation, as well as platelet
hyperactivity in the bloodstream. We have also established that according to the dynamics of ET-1 indicators after 9 and
12 months of therapy (decrease by 27% or more from the initial level), it is possible to predict the normalization of
indicators of the coagulation and anticoagulation systems with indicators of sensitivity — 81.8% (95% CI 59.7-94.7%),
specificity — 90.6% (95% CI 75-97.9%). A decrease in the level of fV by 24.5% or more after a year of treatment can be
used as a prognostic sign in determining the regression of endothelial dysfunction with sensitivity — 68.2% (95% CI 45.1-
86.1%), specificity — 71.9% (95% CI 53.3-86.2%,). The obtained results testify to the dominant role of type 2 diabetes as
a factor in platelet disorders of hemostasis. Taking into account the positive dynamics of the above-mentioned markers
of ED during the year of treatment, their relationship with the reduction of blood pressure, indicators of the lipid spectrum
and abdominal obesity, it should be noted the positive effect of angiotensin Il receptor blockers (BRA II) as
endothelioprotective drugs. Considering the irrefutable literary data about the absence of thrombomodulin in the blood
stream, even its insignificant appearance indicates the presence of endothelial dysfunction. Determining the state and
dynamics of changes in endothelial function under the influence of prescribed therapy will make it possible to improve
the diagnosis of endothelial function disorders and increase the effectiveness of treatment of patients with hypertension
and various cardiovascular risks.
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KJIIHIYHA MEJIMITHHA

Pedepar. Ilunamika engoreniaabHol pyHKIIT y XBOPHX HA apTepiajbHY rinepreHsiio 3 pi3HUM cepleBO-CyIMHHUM
pu3nkoM Ha ¢oni anTurineprensuBuoi Tepanii. [lepuesa H.O., Typmaion T.C., Canina H.A. Memorwo pobomu 6yno
docaioumu OUHAMIKY eHOOMENIANbHUX MAPKEPI8 Y X80PUX HA ApMepiaibHy 2INEPMEH3Ii0 3 PISHUM KAPOIOBACKYIAPHUM
PUBUKOM NIO 6NAUBOM NPUSHAUEHO20 JIKYBAHHS BNPOO0BIIC POKY CHOCMEpediCenHs. Y neputy epyny (3 noMipHuM pusuKom
cepyego-cyOurHUX noditt) yeitiunu 48 nayicumie 3 apmepianeHoro einepmensiero (Al). [lpyey epyny cknanu 54 nayienmu
3 AI' i gucoxum pusukom cepyeso-cyOuHHUx nooii — a came yykposum oiabemom (L[/]) 2-eo muny. Koowcna epyna na-
yienmie Oyna panoomizo8ana Ha 08I NIOSPYNu 3a JIKAPCLKUM 3ac000M 015 Kopekyii apmepianvrnozo mucky (AT). V
nayienmig la nioepynu (n=29) i 2a nioepynu (n=35) — ocHo8HI nioepynu — y mepanito 0008 3K080 GKIIOYAIU AHMA-
2oHicm peyenmopig anciomensuny Il nozapman kanio ¢ oozyeanni 50-150 me/006y 3anescno 6io pisus AT. Iayicumie
16 nioepynu (n=19) i 26 nioepynu (n=19) — nioepynu nopieHaHHsA — AiKY8anU AHMUSINEPMEHIUSHUMU NPENnapamamu
iHWUX 2pyn nepuioi NiKii 32i0H0 3 danumu YHighikoearnozo KniniuHo2o npomorony aikyeanua Al 3a oanumu ROC-ananisy
BU3HAYEHO, WO 3a OUHAMIKOIO nokazHukie enoomeniny-1 (ET-1) uepesz 9 i 12 micayie mepanii (3menwenns na 12% i
Oinble 8i0 NOYAMKOB020 PIGHSL) MOJCHA NPOSHO3YEAMU HOPMATIZAYII0 NOKAZHUKIE 320PMANbHOT MA NPOMU320PMAIbHOL
cucmem 3 nokasHuxamu yymausocmi i cneyugiunocmi — 85% (95% I 62,1-96,6%) i 92,9% (95% /I 76,5-98,9%)
8i0n06ioH0. 3menwenns piena axmopa Binneopanoa (¢pB) na 23% i Oinbwie uepe3 makuil uac NIKY8AHHA MOdice
BUKOPUCIOBYBAUCS K NPOSHOCMUYHA O3HAKA NPU BUSHAYEHHI peepecy ouc@yukyii enoomenito 3 yymaugicmio — 75%
(95% /I 50,9-91,2%), cneyugpiunicmio — 100% (95% I 87,5-100%). 3a nasedenumu danumu, K y Spyni 3 ROMIPHUM,
Mmak i 3 GUCOKUM KapOiOBACKYIAPHUM PUSUKOM CHOCHEPI2AEMbCA 83AEMO36 30K enoomenianvroi oucyuxyii (E/) i3
mpusanicmio AI', nokasHukamu ninioHo2o cnekmpa i ab0OMIHATLHO2O OAHCUPIHHSA — hakmopamu, AKi nio8uyrms 8 'a3-
KICHULL onip Kpogoobizy, a maKoxic 2inepakmuericns mpomooyumis y Kpos aHomy pycii. Hamu ecmanosneno maxkosi,
wo 3a ounamixoro nokasvuxie ET-1 uepes 9 i 12 mic. mepanii (3menwenns na 27% i Oinbuie 6i0 nouamrxoso2o pieHs,)
MOJCHA NPOSHO3Y8AMU HOPMANI3AYII0 NOKA3HUKIE 320pMANbHOI MaA NPOMU320PMANIbHOI cucmemM 3 HOKA3HUKAMU
yymausocmi — 81,8% (95% JI 59,7-94,7%), cneyugiunocmi — 90,6% (95% JI 75-97,9%). 3menwenns pienss ¢pB na
24,5% i Oinvue uepes pix HIKYBAHH MOJHCE BUKOPUCHIOBYBAMUCS SIK NPOSHOCMUYHA O3HAKA NPU BU3HAYEHHI pespecy
oucghyukyii enoomeniio 3 wymaugicmio — 68,2% (95% Ml 45,1-86,1%), cneyugpiunicmio — 71,9% (95% I 53,3-86,2%,).
Ompumani pesynomamu cgioyams npo O0ominyiouy poav /] 2-e0 muny ax gaxmopa mpomboyumapHux nopyuieHs
2cemocmasy. Bpaxosyiouu nozumueny ounamixy suwesaznauenux maprepis EJ[ 6npo0osoic poky aiKyeanus, ix 36’130k 3i
snudicennam AT, noxasHuxie ninioHo2o cnekmpa it AOOOMIHAILHO2O ONCUPIHHS, CNI0 3A3HAYUMU NO3UMUGHUL GNIIUG
onoxamopa peyenmopig anciomensuny Il (BPA II) 6 axocmi eHdomenionpomeKmueHux npenapamis. 36axcaroyu Ha
HecnpoCcmogHi IimepamypHi 0aHi npo 8i0CYmMHIiCmb MpoMOOMOOYIIHY 8 HOPMI 8 KPO8 SIHOMY PYCill, HAGIMb HE3HAYHA 11020
nosAsa ceiouums Npo HAABHICMb eHOomenianbHol ouc@yHkyii. Busnauenus cmany 1 OUHAMIKYU 3MIH eHOOmenianbHol
QyHKyii nio enausom npusnayenoi mepanii dacme 3mMo2y 600CKOHAIUMU OIAZHOCMUKY NOpYyuleHb QyHKYii endomenito i
nioguwums eghexmueHicmn aiKyeanns nayicnmis 3 AI' ma pisnum xapoiogacKyIspHUM PUSUKOM.

Arterial hypertension is a common multi-
factorial disease and the leading risk factor for the
development of cardiovascular events, in parti-
cular, myocardial infarction, stroke, and renal
failure [1]. Such pathogenetic mechanisms of hy-
pertension as hyperactivation of the renin-
angiotensin-aldosterone system and the sym-
pathetic nervous system, hypertrophy, endothelial
dysfunction, and oxidative stress are associated
with changes in the platelet link of hemostasis. This
primarily provokes platelet activation related to
cardiovascular morbidity and mortality.

A series of clinical and morphological studies
have proven that in patients with arterial hyper-
tension, endothelial function undergoes significant
damage even before the appearance of clinical and
laboratory signs of disease complications and cor-
relates with the degree of disorders of vascular and
platelet hemostasis [2, 4, 10].

Compared to patients with normal blood pressure
(BP), patients with arterial hypertension (AH) de-
velop increased interaction of platelets and mono-
cytes with endothelial cells, activate free radical
oxidation processes, and damage the vascular
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endothelium, as a result of which endothelium-
dependent vasodilation decreases [3, 5, 6].

A large number of markers of endothelial dys-
function (ED) and the possibility of drug influence on
them, and therefore on the blood pressure level and
the cardiovascular system as a whole, create a basis
for developing a treatment strategy for each patient.
Markers of endothelial dysfunction such as endo-
thelin-1 (ET-1), thrombomodulin, and Willebrand
factor (fV), along with the morphological analysis of
blood cells, will be able to characterize various re-
gulatory properties and critical changes in the
vascular wall [4, 5, 7].

Objective — to investigate the dynamics of endo-
thelial function in patients with arterial hypertension
with different cardiovascular risks under the
influence of antihypertensive treatment during one
year of observation.

MATERIALS AND METHODS OF RESEARCH

All patients were stratified into two groups accor-
ding to their cardiovascular risk based on the criteria
of the European Society of Hypertension (ESC, 2023)
[1]. The first group (with a moderate risk) included
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48 patients with arterial hypertension without conco-
mitant diseases. The second group consisted of 54 pa-
tients with hypertension and a high risk of cardio-
vascular events, which was determined by the presence
of type 2 diabetes mellitus (DM) in all patients of this
group. The number of patients with type 2 DM in the
compensation stage was 37.0% (20 people), in the sub-
compensation stage — 63.0% (34 people). Decom-
pensation of diabetes was an exclusion criterion.

Each patient group was further randomized into
two blood pressure medication subgroups. Patients 1a
(n=29) and 2a (n=35) — the main subgroups — were
prescribed the angiotensin II receptor blocker (AR II)
losartan potassium in a dosage of 50-150 mg/day.
Patients 1b (n=19) and 2b (n=19) — comparison sub-
groups — were treated with antihypertensive drugs of
other first-line groups according to the 2012 clinical
guidelines for the treatment of hypertension without
the use of ARB II [1, 7, 10]. If necessary, in the se-
cond group, the therapy was adjusted with other
antihypertensive drugs, in particular, diuretics (inda-
pamide or hydrochlorothiazide), calcium channel
blockers (amlodipine), or B-adrenoceptor blockers
(bisoprolol) to achieve BP targets. Angiotensin-con-
verting enzyme (ACE) inhibitors (ramipril,
lisinopril, perindopril) were prescribed only to pa-
tients of comparison subgroups (1b and 2b). Among
patients in the first group, 100% of patients were on
monotherapy with antihypertensive drugs, in the
second group with high cardiovascular risk — 100%
combined therapy with first-line antihypertensive
drugs (65% — double and 35% — triple anti-
hypertensive treatment).

The observation period began 12 months after
patients were included in the study. A total of 4 visits
took place: the first inclusion visit (0 months), fol-
lowed by 6 (second visit), 9 (third visit), and 12 (the
last, fourth visit) months.

The effectiveness of blood pressure control was
carried out with the help of self-monitoring diaries.
During all visits, the level of factors of endothelial dys-
function, namely endothelin-1 (ET-1), Willebrand fac-
tor (fV), and thrombomodulin, was determined in all
patients by immunoenzymatic analysis. To assess the
degree of endothelial marker disorders, a control group
was created — 15 clinically healthy individuals, com-
pared by age (average age 58.0+1.2 years; p>0.05) and
gender (six men and nine women; p>0.05) [4, 5, 6, 7].

Statistical processing of research materials was car-
ried out using biostatistics methods implemented in the
STATISTICA v.6.1 (Statsoft Inc., USA) software pac-
kage (license number AGAR909E415822FA) and
MedCalc v.9.6.4.0. Under normal distribution, quan-
titative data are presented as arithmetic mean and stan-
dard error of the mean (M+m), Student's test was used
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to compare two samples. If the distribution differs from
the average, the indicators are presented in the median
and interquartile range (Me [Q25; Q75]). Cluster ana-
lysis and ROC analysis were also performed — to select
subgroups with the best dynamics of ED markers and
assess the prognostic significance of the factors determi-
ning these dynamics (area under the ROC curve AUC).
The critical value of the level of significance (p) was
taken to be <0.05, and a trend was noted at p<0.10 [8].

The study was approved by the bioethics com-
mission of the Dnipro State Medical University "Dnipro
State Medical University" (excerpt from protocol
No. 17 of March 20, 2024) and was conducted per the
written consent of the participants and following the
principles of bioethics outlined in the Declaration of
Helsinki "Ethical principles of medical research invol-
ving people" and the "General Declaration on Bioethics
and Human Rights (UNESCO)." All subjects signed an
informed consent to participate in the study.

RESULTS AND DISCUSSION

Throughout the study, all groups were homo-
geneous regarding all general clinical parameters.
When analyzing the obtained data on the dynamics of
indicators of the first group during the study, it was
noted that in both subgroups, positive dynamics of
blood pressure indicators was observed (p<0.001
compared to the initial level) (Table). All patients
reached the target blood pressure values.

The significant effect of the treatment on the
dynamics of blood pressure indicators in the analysis
of data from patients with hypertension without
concomitant pathology is regular. For changes in
blood pressure, the coefficient of determination was
R?=0.976 (p<0.001), R*=0.596 (p<0.001). That is,
97.6% of changes in SBP and 59.6% of DBP in pa-
tients with hypertension and moderate cardiovascular
risk are associated with antihypertensive therapy. At
the same time, the therapy scheme did not reliably affect
the dynamics of these indicators [4, 7, 10].

After one year, the fV level decreased by 0.33 U/ml
or by 28.9% compared to the initial level in patients of
the la subgroup (p<0.001) and by 0.19 U/ml (by
15.8%) in the comparison subgroup (p<0.05). A
significant decrease in the level of ET-1, starting from
the 2nd wvisit, was noted only in subgroup la.
Therefore, with comparable initial levels of ET-1 and
fV in the subgroups (p>0.05), a significant difference
in indicators is observed at the 4th visit — in patients
receiving losartan potassium, the indicators are lower
than in the subgroup with standard therapy. 21.4% of
changes in ET-1 levels and 28.0% of fV production in
blood serum are related to the treatment as a whole
(p<0.001), another 13.5% and 15.6% of changes are
due to the features of the applied antihypertensive
regimen therapy based on losartan potassium.
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Changes in blood pressure in patients of subgroups 1a
and 1b under the influence of treatment during 12 months of the study

1a (n=25) 1b (n=23)
Indicator Research period p1 between
subgroups
M+m A, % M=m A, %
Systolic blood 1% visit (0 mic.) 167.2+0.92 - 166.5+0.76 - t=0.56; p1>0.05
pressure,
mm Hg
2" visit (6 mic.) 139.2+0.62* -16.3 141.2+0.53* -15.2 t=1.62; p1>0.05
3 visit (9 mic.) 137.1£0.67* -18.0 137.7+0.56* -17.3 t=0.70; p1>0.05
4™ visit (12 mic.) 132.4+0.42* -20.8 134.1+0.62* -19.5 t=2.34; p1<0.05
Diastolic blood  1* visit (0 mic.) 78.8+1.76 - 80.7+1.64 - t=0.75; p1>0.05
pressure,
mm Hg
2" visit (6 mic.) 77.2£1.67* -2.0 78.8+1.71* -2.4 t=0.70; p1>0.05
3 visit (9 mic.) 75.9+1.60* -3.7 77.1£1.66* -4.5 t=0.54; p1>0.05
4™ visit (12 mic.) 74.9+1.31* -4.9 76.2+1.42%* -5.6 t=0.69; p1>0.05

Notes: * — p<0.001 compared to baseline (1 visit) by Student's T-test for paired samples; A — changes in the indicator compared to the initial level in
%; p1 is the significance level of differences between subgroups according to the Student's t-test for unrelated samples.

A significant decrease in the level of thrombo-
modulin after one year of treatment was noted in the
subgroup of patients who took ARB II (by 9.7%;
p<0.05), while this indicator practically did not change
in the subgroup on standard antihypertensive therapy.

As a result, according to cluster, correlation and
ROC analysis, a subgroup of patients (n=20) with
hypertension and the best dynamics of ED indicators
was selected, that is a decrease in the level of ET-1 on
average by (Me [LQ; HQ]J) -29.5% [-47.9%; -15.7%];
thrombomodulin level — by -8.3% [-24.9%; 0.9%],
the production of FV — by -38.3% [-73.9%; -20.7%]
during the year of observation. The corresponding
rates of decrease in indicators in other patients (n=28)
were insignificant: changes in ET-1 level — by -2.1%
[-5.1%; 2.6%] (p<0.001); thrombomodulin — by -3%
[-5.6%:; 1.4%] (p<0.05); fV —by -8.9% [-11.9%; -2.3%]
(p<0.001). The best dynamics of ED indicators was
associated with the use of drugs based on ARB II in
therapy (AUC=0.739, rs=0.472; p<0.001), with the
female gender of patients (AUC=0.668, rs=0.338;
p<0.05), duration of hypertension less than five years
(AUC=0.66, rs=0.293; p<0.05), as well as with a
decrease in SBP to 133 mm Hg. (AUC=0.691,
rs=0.374; p<0.01).

In addition, according to the data of the ROC ana-
lysis, it was determined that the dynamics of ET-1
indicators after 9 and 12 months of therapy
(a decrease of 12% or more from the initial level) can
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predict the normalization of indicators of the coagu-
lation and anticoagulation systems with indicators of
sensitivity and specificity — 85% (95% CI 62.1-
96.6%) and 92.9% (95% CI 76.5-98.9%), respecti-
vely. A decrease in the level of fV by 23% or more
due to such a treatment time can be used as a pro-
gnostic sign in determining the regression of endo-
thelial dysfunction with sensitivity — 75% (95% CI
50.9-91.2%)), specificity — 100% (95% CI 87,5-100%).

When analyzing the data of patients with hyper-
tension and high cardiovascular risk already before
the second visit, i.e., after six months of therapy, the
SBP level decreased (Table). The significant effect of
antihypertensive treatment on the dynamics of blood
pressure indicators is entirely natural: for changes in
blood pressure, the coefficient of determination was
R?=0.804 (p<0.001), R?>=0.565 (p<0.001). That is,
80.4% of changes in SBP and 56.5% of DBP in pa-
tients with hypertension and high risk are related to
therapy; another 10.9% and 6.3% of changes are due
to the ARB II treatment regimen features.

During the study, in both subgroups with high
cardiovascular risk, positive dynamics of fV indica-
tors was observed (from p<0.05 to p<0.001 compared
to the initial level): at the end of 12 months —
0.96+0.05 U/ml in the first and 1.08+0.07 U/ml in the
second subgroup, without significant differences
between them. The decrease in ET-1 levels at visits 3
and 4 was also statistically significant in both
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subgroups but more pronounced on the background of
ARBII therapy (p<0.05 between subgroups).
Thrombomodulin also tended to decrease in both the
main and comparison groups, with a more pronounced
decrease during ARB I treatment — (2.88+0.19) ng/mL
versus (3.0040.25) ng/mL Jr. Changes in ET-1 levels by
25.2% (R*=0.252) are associated with the treatment as a
whole (p<0.001) and by 10.9% (R?=0.109) — with the
therapy scheme (p<0.001). The corresponding indi-
cators for changes in the concentration of fV in blood
serum during this observation period were 60.7%
(p<0.001) and 2.8% (p<0.01). The indicator of the
strength of the effect of the therapy on the variability of
thrombomodulin values in high-risk patients was
reliable (R*=0.130; p <0.001) but did not depend on the
treatment scheme (R?=0.027; p>0.05).

According to the cluster analysis results, a group of
22 patients with the best dynamics of ED markers was
selected, which turned out to be a decrease in ET-1
level on average by -47.1% [-67.0%; -28.8%]; throm-
bomodulin level — by -14.9% [-44.4%; -2.2%], fV
level — by -27.0% [-31.8%; -20.8%]. The best
dynamics of ED indicators correlated with the use of
ARB-based drugs (AUC=0.702, rs=0.392; p<0.01),
the duration of hypertension was less than eight years
(AUC=0.268; p<0.05), as well as a decrease in SBP
after 9 months of therapy (AUC=0.842, rs=0.001),
after 12 months — up to 135 mm Hg (AUC=0.440;
p<0.001), a decrease in the level of TG in the blood
after 9-12 months up to 1.8 mmol/l (AUC=0.651,
rs=0.310; p<0.05). Abdominal obesity is a factor that
increases the viscous resistance of blood circulation, as
well as the hyperactivity of platelets in the
bloodstream. We have also established that according
to the dynamics of ET-1 indicators after 9 and
12 months of therapy (decrease by 27% or more from
the initial level), it is possible to predict the nor-
malization of indicators of the coagulation and anti-
coagulation systems with indicators of sensitivity —
81.8% (95% CI 59.7-94.7%), specificity — 90.6% (95%
CI 75-97.9%). A decrease in the level of fV by 24.5%
or more after a year of treatment can be used as a
prognostic sign in determining the regression of endo-
thelial dysfunction, sensitivity — 68.2% (95% CI 45.1—
86.1%), specificity — 71.9% (95% CI 53.3-86.2%).

Thus, analyzing the changes in blood pressure
indicators in general during the entire study period,
statistical differences in subgroups are observed only
in the level of SBP after 12 months (p<0.05), but no

clinically significant differences were noted. A more
pronounced tendency to lower blood pressure in the
main subgroup can be explained by a different trough:
peak ratio (minimum/maximum action ratio) against
the background of ARB II administration. It is also
consistent with the results of many works, and the
analysis of the dynamics of ED indicators showed a
significant decrease in fV levels in both subgroups,
starting from the second visit (from p<0.05 to
p<0.001). The considerable effect of antihypertensive
treatment on the dynamics of blood pressure indi-
cators is entirely natural: for changes in blood pres-
sure, the coefficient of determination was R’=0.804
(p<0.001), R?*=0.565 (p<0.001). That is, 80.4% of
changes in SBP and 56.5% in DBP in patients with
hypertension and high risk are related to therapy, and
another 10.9% and 6.3% of changes are due to the
features of the ARB II treatment scheme used [3, 7, 10].

CONCLUSIONS

1. The obtained results indicate a higher preva-
lence of platelet disorders of hemostasis and endo-
thelial dysfunction in hypertensive patients with a
high risk of cardiovascular events due to type 2
diabetes compared to moderate-risk patients.

2. Our data obtained during the observation period
have proven that even small concentrations of
thrombomodulin in the blood plasma are likely
markers of endothelial dysfunction.

3. Determination of such markers of the dynamics
of endothelial function changes, such as ET-1, fV,
and thrombomodulin, under the influence of anti-
hypertensive therapy based on losartan potassium,
makes it possible to improve the diagnosis of endo-
thelial function disorders and increase the effecti-
veness of treatment of patients with arterial hyper-
tension and various cardiovascular risks.
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