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AHoTauisi. B nanHiii ctaTTi HaBeICHO y3arajbHEeHi
JlaHi 1010 BIUIMBY KBEPIIETHHY ITiJ] Yac JIiKyBaHHS
aprepianbHOL rineprensii, YCKIJIaTHEHO1
JUCTIIA3IEI0 CIIONYYHOI TKaHWHW. B maHmii bac
MPOBOASTHCS YUCIICHHI JOCHIKCHHS 3 BUBYCHHS
poii pI3HHX TEHIB y PO3BUTKY apTepialbHOL
rineprensii. OmauM 13 QaxTopiB puzuxy Al', axwii
3aJIMIIAETHCS HEJOCTATHRO BUBUCHHM, € MATOJOTis
KojareHy — Heau(epeHIiioBaHa  JUCILIA3IS
cnonyyHoi  tkammaun  (H/JCT).  HasBaicts
CTOJIy4HOI TKAHUHHM B YCiX OpraHax i cucremax, ii
CHUIbHE IOXOJPKEHHSI 3 ME3EHXIMOI0, TIaJKO0
MYCKYJIaTyporo, KpoB'10 Ta JiM(O NMPU3BOIUTH
JI0 TUCIUIACTHYHUX 3MiH y Oy/Ib-sIKOMY OpTaHi Ta
cucremi. Cepes; 6araTbox MeTabOIIYHHUX 3aCO0IB Yy
nikyBanHi A" y moegnanni 3 JACT naibinbmoi
yBaru 3aciyroBye 0i0¢IaBoHOIT KBEPIIETHH, SIKUH
Mae BUPaKEHY AHTUOKCHJIAHTHY Jito.
3acTrocyBaHHS BOJIOPO3UYMHHOTO KBEPIIETHHY B
KOMIUIEKCHIH Tepamii xBopux Ha Al y moeiHaHHI 3
JCT 3HWKYy€e 4acTOTy PElHIUBIB TiNEPTOHIYHUX
KpHU3iB Yy MICIATOCIITATEHOMY TEpiofli, 3MEHIIye
KIJIBKICTh yCKJIaJJHEHb, TIPH3BOIUTD JI0 3HIDKCHHS
crabinizarii KpOBI, THUCKY, TOJATKOBUHA
rINOTEH3UBHUHN €(EKT.

KirouoBi cioBa: rineprensis, 3axBOpPIOBaHHSA
CepLEBO-CYANHHOI ~ CHUCTEMH,  3aXBOPIOBAHHS
CHUCTEMH KPOBOOOITY, KBEPIIETHH.

Abstract. This article summarizes data on the
effect of quercetin during the treatment of arterial
hypertension, complicated by connective tissue
dysplasia. Currently, numerous studies are being
conducted to study the role of various genes in the
development of arterial hypertension. One of the
risk factors for hypertension, which remains
insufficiently studied, is collagen pathology -
undifferentiated connective tissue dysplasia
(UND). The presence of connective tissue in all
organs and systems, its common origin with
mesenchyme, smooth muscle, blood, and lymph
leads to dysplastic changes in any organ and
system. Among the many metabolic agents in the
treatment of hypertension in combination with
DST, the bioflavonoid quercetin, which has a
pronounced antioxidant effect, deserves the most
attention. The use of water-soluble quercetin in the
complex therapy of patients with hypertension in
combination with DST reduces the frequency of
recurrence of hypertensive crises in the post-
hospital period, reduces the number of
complications, leads to a decrease in blood
stabilization, pressure, additional hypotensive
effect.
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cardiovascular system, diseases of the circulatory
system, quercetin.

Introduction. Hypertension is the most common cardiovascular disease in the

world [1, 2]. In Ukraine, hypertension ranks first in the structure of prevalence among
diseases of the circulatory system in the adult population. In 2016, the number of
patients with hypertension in Ukraine reached 10 million 421 thousand [3]. Currently,
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numerous studies are being conducted to study the role of various genes in the
development of hypertension [4]. One of the risk factors for hypertension, which
remains insufficiently studied, is collagen pathology — undifferentiated connective
tissue dysplasia (NDST) [5]. The presence of connective tissue in all organs and
systems, its common origin with mesenchyme, smooth muscle, blood, and lymph leads
to dysplastic changes in any organ and system [6, 7]. NDST is characterized by changes
in collagen, elastic fibrils, glycoproteins, proteoglycans, and fibroblasts, which are
based on hereditary mutations of genes that encode the synthesis and spatial
organization of collagen, structural proteins, protein-carbohydrate complexes,
mutations of genes, enzymes, and their cofactors [8]. When diagnosing and treating
hypertension combined with DST, it is necessary to take into account not only the
blood pressure level, but also the presence of concomitant risk factors [9], under the
influence of which its total value can significantly increase. It is extremely important
to study the effects of new, mainly metabolic, and pro-inflammatory factors of
cardiovascular risk, as well as the search for metabolic disorders characteristic of
hypertension combined with DST and their drug correction [10, 11].

Among many metabolic agents in the treatment of hypertension combined with
DST, bioflavonoid quercetin, which has a pronounced antioxidant effect, deserves the
most attention. Quercetin exhibits the properties of modulators of the activity of
various enzymes involved in the degradation of phospholipids (phospholipases,
phosphogenases, cyclooxygenases), which affect free-radical processes and are
responsible for the biosynthesis in cells of nitrogen oxide, proteinases, etc. Quercetin
increases the level of nitric oxide in endothelial cells, which explains its
cardioprotective effect in ischemic and reperfusion injury of the myocardium. It also
exhibits antioxidant and immunomodulatory properties, reduces the production of
cytotoxic superoxidanion, normalizes the activation of the subpopulation composition
of lymphocytes, lowers their activation level, affects lipid metabolism, acute phase
reactions, and reduces the level of uric acid in the blood of patients.

The purpose of the study is to improve the effectiveness of treatment of patients
with arterial hypertension (AH) combined with undifferentiated connective tissue
dysplasia (UND), using metabolic therapy.

Material and methods. An examination of 52 patients (19 women and 33 men)
with stage II-111 hypertension with manifestations of NDST, who were undergoing
inpatient treatment in the cardiology department of the Chernivtsi Medical Center, was
conducted. The average age of the patients was 61.14+2.58 years. Patients with
hypertension combined with NDST, depending on the treatment, were divided into two
groups: Group | consisted of 30 patients who received generally accepted therapy, and
Group Il (22 people), who, in addition to basic therapy, received metabolic medical
means corvitin (water-soluble quercetin) in a dose of 0.5 g, previously diluted in 50 ml
of physiological solution twice a day for 5 days, followed by the use of chewable tablets
of quercetin 40 mg 1 tab. 3 times a day for a month. The control group consisted of 15
practically healthy people. The study was conducted twice: when the patient was
admitted to the hospital, on the day of discharge (on the 12th-14th day of treatment).
Patients with neoplasms, renal, hepatic, and respiratory insufficiency were not included
in the examination. Patients were examined, palpated, percussed, and auscultated.
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Determination of total cholesterol and lipid fractions was carried out using the enzyme
method on the FP-900 analyzer (Finland), to study the level of CRP, seromucoid, the
latex turbidimetric method was used, and the determination of uric acid (UC) was
carried out by the colorimetric enzyme method on the Gobas 6000 analyzer using the
test system of Roche Diagnostics (Switzerland) in the KMK laboratory LSHMD
(Chernivtsi city). Instrumental research methods were carried out with the help of:
ECG, echocardiography, DMAT, ultrasound of internal organs and vessels of the lower
extremities, ultrasound duplex examination of the carotid and vertebral arteries,
radiological examination of the bone-joint system, consultations of an ophthalmologist,
a neurologist, a traumatologist, and a dentist.

The detection of external signs of connective tissue dysplasia (DST) in patients
with hypertension was carried out using anthropometric research methods (assessment
of body structure, skin condition, muscles, calculation of the Quetelet index, detection
of the fate of hostenomelia, flat feet, deformations of the spine and chest, joint
hypermobility). The results were evaluated using the table of diagnostic coefficients of
DST signs and minor developmental anomalies (according to V.M. Yakovlev et al.,
2008). Upon reaching the diagnostic threshold of 21 points, a conclusion was
formulated about the presence of DST. Tables of the significance of clinical markers
were used to determine the severity of DST (Kaduryna T.M., Abbakumova L.N.,
2008). The degree of severity of DST in each patient was determined by the sum of
points: mild degree of DST - sum of points < 20, average - 21-40, severe - 41 and more.

To obtain the results of blood pressure indicators during the day, daily
monitoring of blood pressure measurement by the oscillometric method ABRM 50
(NEACO, London) was used. Blood pressure readings were recorded every 15 minutes.
during the active period of the day (day) and every 30 minutes. in the passive period
(night). The target average daily blood pressure level was considered to be less than
130/85 mm Hg. Art. (during the day less than 140/80 mm Hg, at night less than 120/80
mm Hg) and/or reduction of SBP/DAP by 10/5 mm Hg. Art. and more.

Statistical processing of the results was carried out using Microsoft Office Excel
2007 and "Statistica 10.0". The reliability of the results was assessed using non-
parametric statistics and Student's t-test. The difference in indicators was considered
reliable with p<0.05.

The study is a fragment of research works of Lviv Medical Institute LLC on the
topic of "Improving the system of circulation of drugs during pharmacotherapy on the
basis of evidentiary and forensic pharmacy, organization, technology, biopharmacy
and pharmaceutical law" (state registration number 0120U105348, implementation
period 2021-2026).

Results and discussion. As a result of the study, patients with stage I1-111
hypertension were diagnosed with NDST of varying degrees of severity. In the 1st
group of patients (n=30), DST of moderate degree of severity was detected in 27 (90%),
severe degree —in 3 persons (10%). In the Il group of patients (n=22), DST of moderate
degree of severity was found in 18 (81.8%), severe degree — in 4 patients (18.2%).

When external phenotypic signs were detected in patients with hypertension, the
most frequent manifestations of DST were skin striae, which accounted for 60% of
patients in the 1st group, 80% of the 2nd group, mild joint hypermobility was observed
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in the 1st group — 25 %, Il — in 70% of patients. Spine pathology in the form of mild
scoliosis was observed in two groups of patients. Other most common external signs
of DST were: flat feet, present in the 1st group of patients - 60%, the 2nd - in 81.8% of
patients. Appearance patients with hypertension were accompanied by stigmata of
dysembryogenesis, including macrodactyly of the first toe in 70% of the first toe group,
and 90% of the second toe.

Among the internal signs of NDST in patients with hypertension, the most
frequently observed abnormal chords in the ventricles of the heart (AHSHS), which in
the 1st group of patients were - 45.45%, Il - in 60% of people, which indicates the
deficiency of connective tissue of the heart. Eye pathology in the form of retinal
angiopathy occurred in 60% of the 1st group, 90% of the 2nd group, gallbladder
abnormalities (bends, membranes) in the 1st group of patients — 40%, the 2nd group -
in 60% of patients. Congenital malformation of cerebral vessels was observed in 60%
of the first and 90.9% of the second type of patients.

After the analysis, it was established that complex treatment of patients with
hypertension, combined with DST, with the use of water-soluble quercetin normalizes
blood pressure in 92.6% of patients (p<0.01), increases tolerance to physical exertion
in 80.2 % of cases (p<0.01), with basic therapy — 78.2% and 68.2% (p<0.05),
respectively, on the 14th day of treatment. On the 5th day, headaches and dizziness
disappeared in 86.9% of patients, and after 14 days - 96.7% (p<0.05). Upon admission
to the hospital, an increased heart rate was found in half of the patients in each group.
Rapid normalization of the heartbeat was noted only in the group that received the
metabolic drug water-soluble quercetin, which has antiarrhythmic and anti-
inflammatory effects.

When examining the state of lipid metabolism in patients with hypertension
combined with DST, before treatment it was significantly different from the norm in
both groups, namely, the level of triglycerides was increased by 33.7% (p<0.01), the
level of LDL cholesterol was exceeded the indicator of healthy individuals by 27.5%
(p<0.01), and HDL cholesterol was reduced by 30.9% (p<0.05). After 14 days of
treatment, significant changes in the parameters of the blood lipid spectrum were noted
only in the group of patients who underwent metabolic therapy with the use of water-
soluble quercetin, the level of CHD decreased by 24.9% (p<0.01), LDL-C by 24.7%
(p<0.05), and CS

HDL by 25.1% (p<0.01) compared to data before treatment. As for CRP and
seromucoid, an increase in their level was found in both groups of patients before
treatment compared to the indicators of the control group. The level of seromucoid
decreased by 37.1% (p<0.05), CRP

— by 65.8% (p<0.001) compared to the data before treatment. A positive effect
was also found in the Il group of patients, but the data are not statistically reliable. The
SC level in the 11 group of patients who used complex treatment decreased by 18.8%
(p<0.05), and in the I group by 12.3% (p<0.05).

Conclusions. The use of water-soluble quercetin in the complex therapy of
patients with hypertension, combined with dST, reduces the frequency of recurrence
of hypertensive crises in the post-hospital period, reduces the number of complications,
leads to a reduction in the stabilization of blood pressure, additional hypotensive effect.
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Positive dynamics of the clinical picture of the disease and rapid normalization of
acute-phase reactions, blood lipid spectrum and uric acid level from the use of complex
therapy in patients with hypertension combined with dST are noted.

Prospects for further research. Further research should be focused on the
influence of metabolic therapy on the level of pro-inflammatory cytokines taoxyproline
in blood in patients with hypertension combined with dST, as one of the factors in the
development of cardiovascular complications.
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