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The purpose of this work was to study the structural and functional status of the
renal arteries in patients with gout in combination with essential hypertension (EH)
and to assess the dynamics of the addition of quercetin to the standard treatment

Materials and methods: 63 male patients with gout and EH were examined and di-
vided into the main group - 43 (68.3%) patients, who received quercetin in addition
to standard antihypertensive and urate-lowering therapy and 20 (31.7 %) patients — in
the comparative group, who took the same treatment regimen without quercetin.
Duration of therapy is 6 months. The urine acid (UA) of blood and urine, blood cre-
atinine were determined in the study groups, followed by the calculation of the rate
of glomerular filtration (GFR) and an ultrasound examination of the renal arteries with
the calculation of the index of resistance of the renal arteries (RIl) was performed.
Results: The positive dynamics was observed in the main group among the indica-
tors characterizing the renal function: the level of creatinine significantly decreased
by 10.8% (p = 0.03) in 3 months and continued to decrease to 22.0% (p < 0.01) in 6
months of therapy. A similar picture was observed with an increase in GFR in 3 and
6 months by 6.9% (p = 0.04) and by 13.3% (p < 0.01) respectively. There was a sig-
nificant decrease in Rl among the patients in the main group on both sides by 16.3%
(p < 0.01) after a 6-month course of therapy when in the comparative group the cor-
responding parameter decreased only by 8.7% (p > 0.05). Decreased level of UA by
33.7% (p < 0.001) and normalization of blood pressure.

Conclusion: the addition of quercetin to the standard treatment regimen is accom-
panied by a combination of nephroprotective, urate-lowering and antihypertensive
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Gout is a metabolic system heterogeneous dis-
ease that develops due to inflammation in places
of sedimentation of crystals of sodium monourat in
people with elevated levels of uric acid (UA) due to
external factors and/or genetic factors and leads to
structural and functional changes in various organs
and systems [1]. According to epidemiology, at least
1.0 — 4.0% of the adult population suffers from gout
[2]. The concentration of UA is determined by the in-
tensity of its formation in the body and the process-
es of excretion by the kidneys (70.0%) and through
the gastrointestinal tract (30.0%) [3]. Kidneys are
a vascular organ and their activity completely de-
pends on the state of systemic hemodynamics.
Therefore, it is important to study the functional
state of the kidneys in patients with gout and es-
sential hypertension (EH), since they are the target
organ in hypertension, and can also be secondary in
the presence of gout with the development of gouty
nephropathy.

gout, essential hypertension, renal arteries, quercetin.

Actively searching for new drugs that would be
effective and safe for patients with a combination
of gout and hypertension. According to the latest
research, one of these drugs is flavonoid — querce-
tin, which stimulates Na + -K + -2Cl-cotransporter-1
(NKCCH1), an important ion conveyor in controlling
the concentration of ClI- in the cytosol of the cell.
Activating NKCC1 and increasing the concentra-
tion of Cl-suppressed expression of epithelial-Na +
channels in the renal arteries, which reduces the re-
absorption of Na + and causes a decrease in blood
pressure (BP) [4]. In addition, quercetin has antioxi-
dant, anti-inflammatory, immunostimulating and an-
tiradiation effects [5, 6].

The aim. To evaluate the efficacy of the addi-
tion of quercetin to standard antihypertensive and
urate-lowering therapy in comparison with non-
quercetin treatment based on studies of changes
in uricemia level, structural and functional status
of renal arteries in patients with gout in combina-
tion with EH.
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MATERIALS AND METHODS

The study included 63 males. These patients by
random sampling were divided into two groups: the

main one, which included 43 (68.3%) persons, and the
comparative — 20 (31.7 %) patients. Groups do not dif-
fer statistically from the main indicators (Table 1).

Table 1

Clinical characteristics and biochemical profile of the subjects (M = m)

) Main group Comparative
Indicator (n = 43) group p
(n =20)
Middle age, years 57.2+0.9 56.2 + 0.8 0.59
Duration of EH, years 6.7+ 0.4 6.3+0.3 0.40
Duration of gout, years 6.6 + 0.6 6.0+ 0.4 0.31
Creatinine of blood, umol/I 108.3 + 2.1 103.23 + 2.3 0.30
GFR, ml/min/1.73 m? 81.4+£4.0 82.7+29 0.85
Blood UA, pmol/I 532 + 24.1 496.3 + 14.3 0.21
Systolic blood pressure, mm Hg 1472 £ 2.3 149.0+£2.2 0.65
Diastolic blood pressure, mm Hg 944 £1.6 944 £1.5 0.21

Allopurinol was recommended to correct UA
level (the initial dose was 100 mg per day for 2
weeks, after which the dose increase every 2-4
weeks for 100 mg to achieve the required UA blood
concentration (<360 pmol/l). For the correction of
BP, the preparation of the group of antagonists of
angiotensin Il receptors — losartan (in the average
dose of 50-100 mg per day) was selected. The sec-
ond drug was a blocker of calcium channels — am-
lodipine (in the average dose of 5-10 mg per day).
Patients in the main group, in addition to antihy-
pertensive and urate-lowering therapy, received
additionally quercetin in granules, 2 g three times
per day, 30 minutes before eating for 3 months, fol-
lowed by a transition to maintenance doses of 2 g
per day for another three months. The comparator
group was on the same therapy, but without the
addition of quercetin.

All patients were assessed for the concentration
of BP and UA, blood creatinine and subsequent cal-
culation of GFR using the formula CKD-epi (Chronic
Kidney Disease Epidemiology Collaboration), 2009.
Using an ultrasound apparatus TOSHIBA Aplio 500
(Japan), renal arteries were investigated with the
calculation of the total peripheral resistance renal
arteries, the marker of which was the index of resis-
tance of the renal arteries to the right and to the left
(RI) [7]. The reference values were 0.60 — 0.70. An in-
crease in the Rl parameter indicates a hypertensive
renal artery disease. Patient treatment groups were
screened before treatment and after 3 and 6 months
with treatment.

Statistical processing of the results of the study
was conducted using the STATISTICA 8.0 program.
In the normal distribution, the quantitative data is
represented as M + m (M is the arithmetic mean

value; m is the mean error). To assess the reliability
of the clinical and laboratory changes detected dur-
ing the proposed regimen, a reverse measurement
(ANOVA) for remeasurement (Repeated Measures
Analysis of Variance with Effect Sizes and Powers)
was used. Statistically significant differences were
found for p <0.05.

RESULTS AND DISCUSSION

In the main group, the level of creatinine signifi-
cantly decreased by 10.8% (p = 0.03) in 3 months
and continued to decrease to 22.0% (p < 0.01)
against the background of 6 months of therapy.
A similar picture was observed with an increase
in GFR in 3 and 6 months by 6.9% (p = 0.04) and
13.3% (p < 0.01) respectively. In the comparator
group, creatinine decreased by 6.4% (p = 0.27) and
10.8% (p = 0.03) at 6 months in the 3rd month of
therapy, and the GFR increased by only 3.5% (p =
0.65) and 8.5% (p = 0.07) respectively.

Against the background of baseline therapy
in the main and in comparative study groups, the
urate-lowering effect was detected. In the main
group, the level of blood glucose decreased by
24.6% (p < 0.01) for 3 months of treatment and by
33.7% (p < 0.01) for 6 months. In the comparative
group, after 3 months of therapy, blood glucose lev-
els decreased by 14.5% (p = 0.01) and by 20.3% (p
< 0.01) in 6 months. In both groups, there was an
increase in urine the level of UA. The value of UA
urine increased by 12.0% after 3 months of treat-
ment, and after 6 months — by 16.0% (p < 0.05). The
level of UA urine in the comparative group was unre-
liable, but there was a positive trend — urinary urine
increased by 6.0 and 8.0% after 3 and 6 months of
treatment, respectively (Table2).
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Table 2
Dynamics of the level of average indicators of creatinine blood, GFR
and SC blood and urine (M £ m)
Main|grotip Comparative
Time of observation dIoup
M m | n M m n
Creatinine of blood, pumol/I
Before treatment 108.3 2.1 43 103.2 2.3 20
After 3 months 96.9" 1.8 43 96.6 2.1 20
After 6 months 84.8 ** 1.9 43 92.1* 1.9 20
GFR, ml/m?
Before treatment 81.4 1.9 43 82.7 21 20
After 3 months 87.0 2.0 43 85.6 2.3 20
After 6 months 92.2 ** 1.9 43 89.7 2.1 20
Blood UA, pmol/I
Before treatment 452.5 13.2 43 448.3 14.3 20
After 3 months 341.2* 5.6 43 383.3* 7.6 20
After 6 months 301.1* 5.6 43 341.3* 10.2 20
Urine UA, pmol/I
Before treatment 513.9 35.9 43 517.4 37.7 20
After 3 months 582.2 31.4 43 548.4 32.2 20
After 6 months 614.4* 25.6 43 561.1 29.7 20

Notes:

* Probability of difference in treatment and after 3 months, p <0.05.

** Probability of difference in treatment and after 6 months, p <0.05.

Against the background of improvement of
the function of the endothelium and the filtration
function of the kidneys, there was a significant
decrease in the total peripheral resistance of the
renal arteries: the Rl score among the patients in
the main group on both sides decreased by 16.3%

(p < 0.001) after a 6-month course of therapy
(Table 3). In the comparative group, no significant
changes were observed in the right side (p =
0.69) and left (p = 0.89), although the tendency
to improve the renal artery functionality also took
place.

Dynamics of Rl on the right and left in the patients of the main Tebles
and comparative groups, (M = m)
Time of observation RS con;"'):;ztwe
M | n M m n
Rl right
Before treatment 0.71 0.01 43 0.71 0.01 20
After 3 months 0.70 0.01 43 0.69 0.01 20
After 6 months 0.60* 0.01 43 0.69 0.01 20
RI left
Before treatment 0.71 0.01 43 0.69 0.01 20
After 3 months 0.70 0.01 43 0.68 0.01 20
After 6 months 0.60* 0.01 43 0.67 0.01 20

Note. * The probability of difference in treatment and after 6 months, p <0.05.
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The analysis of BP indications showed that after
6 months of course treatment with quercetin, sys-
tolic BP decreased by 5.5% (from 137.1 + 2.3 mm
Hg to 129.5 + 2.7 mm Hg, p = 0.03), and diastolic
BP by 3.6% (from 84.4 + 1.9 mmHg to 80.8 + 1.1
mm Hg, p = 0.07) in 6 months of treatment. In the
control group, significant changes were observed
for systolic BP (from 138.0 + 1.1 mm Hg to 133.3 =
1.3 mm Hg, p = 0.40) and for diastolic BP (from 83.2
+ 1.9 mm Hg to 80.8 + 1.1 mm Hg, p = 0.08) was
not detected.

CONCLUSIONS

The addition of quercetin to urate-reducing and
antihypertensive therapy in patients with gout and
hypertension contributes to the improvement of
renal function after 3 months of therapy, and after
6 months, the normalization of renal hemodynamics,
accompanied by subjective urate-lowering and
antihypertensive effects.

REFERENCES

1. Manienko I.A. JlikyBaHHa nogarpn / I.A. Ta-
nienko, O.M. KapmasiHa; K.: ACT-INPEC-
YkpaiHa, 2014. — 160c.

2. KoaneHko B.M. HauiHanbHWUA nNigpyYHUK 3
pesmatonorii / B.M. KosaneHnko, H.M. LLly6a; K.:
MopioH, 2013. - 672 c.

3. Dalbeth N. Gout / N. Dalbeth, T.R. Merriman,
L.K. Stamp // Lancet. — 2016. — Vol. 388(10055).
- P.2039 - 2052.

4. Marunaka Y. Actions of Quercetin, a Polyphenol,
on Blood Pressure / Y. Marunaka, R. Marunaka,
H. Sun, T. Yamamoto // Molecules. - 2017. - Vol.
22(2). P.209.

5. Nambooppha B. Quercetin manipulates the ex-
pression of genes involved in the reactive oxygen
species (ROS) processin chicken heterophils /
B. Nambooppha, K. Photichai, K. Wongsawan,
P. Chuammitri// JVetMed Sci. 2018 Jun 6, https://
www.ncbi.nim.nih.gov/pubmed/29877311

6. Sherif 1.0. Uroprotective mechanism of quer-
cetin against  cyclophosphamide-induced
urotoxicity: Effect on oxidative stress and
inflammatory markers // J Cell Biochem.
2018 May 18, https://www.ncbi.nim.nih.gov/
pubmed/29775228

7. Viazzi F. Ultrasound Doppler renal resistive
index: a useful tool for the management of the
hypertensive patient / F. Viazzi, G. Leoncini,
L.E. Derchi, R. Pontremoli // J Hypertens. — 2014
Jan. - Vol. 32(1). - P. 149 - 153.

PE3IOME

3MIHM TEMOAUHAMIKN B HUPKOBUX APTEPISAAX
Y XBOPUX HA NMOAJAIPY B MOEAHAHHI 3
APTEPIAJIbHOIO IMNMNEPTEHS3IEIO HA TJI JIIKYBAHHSA
KBEPLIETUHOM

T.4. Hukyna, B.€. KoHgparTiok, FO.I1. CuHuys

HavioHanbHuit MeguyHui yHiBepCcUTeT
imeni O.0. boromonbus, Knis

MeTtoro paHoi poboTn 6yno BUBYEHHS CTPYKTYPHO-
(PyHKLIOHANBHOrO CTaHy HUPKOBUX apTepinl y XBOPUX Ha
noparpy B NOEAHAHHI 3 apTepianbHO rinepTeHsieto (Al
Ta OUiHMTK AMHaMiKy X 3MiH Ha TNi 4OA4ATKOBOrO BKIO-
YEeHHS KBEPLUETUHY A0 CTaHOApTHOI cxemMu Tepanii.

Marepianu Ta metogu: 6yno o6¢cTexxeHo 63 0cib 4o-
NI0BIYOI CcTaTi XxBopux Ha nogarpy Ta Al i posgineHo Ha
OCHOBHY rpyny — 43 (68.3 %) naujieHTiB, KOTpi 4O CTaH-
0APTHOI aHTUMNEePTEH3UBHOI Ta YpPaT3HWKYBaSIbHOI Te-
panii 4OpaTKOBO MpuUMani KBEPLETUH Ta MOPIBHAMNbBHY
rpyny — 20 (31.7 %) naujieHTiB, O NpUAMani Taky X camy
cxemy NikyBaHHs, ane 6e3 keepLeTuHy. TpuBanictb Tepa-
nii 6 micauis. Y gocnigXyBaHux rpynax Bu3Havanmcs no-
Ka3Hukn ce4oBoi kncnotu (CK) KpoBi Ta cedi, KpeaTuHiHy
KPOBi 3 NojanbHUM PO3PaxyHKOM LUBUOKOCTI Ky604KOo-
BOI (pinbTpauii (LUK®) Ta npoBognnn ynstpasBykoBe OO-
CNiJXXEeHHSA HUPKOBUX apTepin i3 3 po3paxyHKOM iHOEKCY
PE3NCTEHTHOCTI HUPKOBUX apTtepin (PI).

Pe3ynbraTti: NO3UTMBHA AMHaMiKa crnocTepiranacs B
OCHOBHIll rpyni cepeq NOKasHKUKIB, O XapakTepusyTb
HUPKOBY (OYHKLitO: piBEHb KpeaTUHiHy AOCTOBIPHO 3HU-
3uBcs Ha 10.8% (p = 0.03) BXxe 4epe3 3 micaui Ta npo-
0OBXYBaB 3HMXKyBaTucs we o 22.0% (p < 0.01) Ha Tni
6 micsauis Tepanii. AHanoriyHa KapTuHa crnocTepiranacs
3i 3pocTaHHaM LLK® yepes 3 ta 6 micauiB Ha 6.9% (p
= 0.04) Ta Ha 13.3% (p < 0.01) BignosigHo. CnocTepira-
10CH AOCTOBIpHE 3HWXKeHHS Pl cepen XxBopmX OCHOBHOI
rpynu 3 060x cTopiH Ha 16.3% (p < 0.01) nicnsa 6-micsa4HO-
ro Kypcy Tepanii, Konv B NOPIBHANbHIM Fpyni BigNoBigHWIA
napamMeTp 3anuwiascs TopnigHUm. MNopyy i3 noninwWeHHam
yHKLUIT HUPOK ByNo BUABAEHO 3HMKEHHS piBHSI CK KpoBi
Ha 33.7% (p < 0.001), 36inbLweHHsA yprnko3ypii Ha 16% (p
< 0.05) Ta HopManisauito apTepianbHOro TUCKY.

BucHOBOK: [OOATKOBE BK/OYEHHS KBEPUETUHY [0
CTaHOApTHOI cxeMu Tepanii XxBopux Ha nogarpy Ta Al
CYNpPOBOAKYETLCA  CyMaUiiHUM  HePONPOTEKTOPHUM,
ypaT3HKyBabHM Ta aHTUMNEePTEH3UBHUN edeKkTamu.

Knrouosi cnosa: noparpa, apTepianbHa rinepTeHsis,
HUPKOBI apTepil, KBepPLETUH.

PE3IOME

N3MEHEHUS TEMOAVNHAMUWKWN B MOYEYHOW
APTEPUU Y BOJIbHbIX MOAAMPON B COMETAHUN
C APTEPUANTIBHOWN MMNEPTEH3UEN HA ®OHE
JIEYEHUS1 KBEPLIETUHOM

T.4. Hukyna, B.E. KoHgpartok, FO.[1. CuHuya
(Kunes)

Llenbro paHHOM paboTbl 6bII0 U3YYEeHWEe CTPYKTYp-
HO-(PYHKLMOHANbHOMO COCTOSIHUS MOYEYHbIX apTepuii
y 60NbHbIX NMOAarpow B COYETaHWM C apTepuansHON rm-
nepteH3uen (Al 1 OUEHUTb ANHAMUKY UX U3MEHEHUIN Ha
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poHe [ONOMHUTENBHOIO BKIIIOYEHUS KBEPLETUHA K CTaH-
[apTHOM cxeme Tepanuu.

Matepunanbl n metogbl: Obino obcnegosaHo 63
60J/IbHbIX MY>XCKOrO nona Ha nogarpy B codetanum ¢ Al n
pasgeneHbl Ha 0OCHOBHYO rpynny —43 (68.3%) nauneHToB,
KOTOpble K CTaHOAapTHOW  aHTUrMNepTeH3NBHON 1
ypaTCHWXaloLwen Tepannun JONOSHUTENBHO NPUHUMAN
KBEpUeTUH 1 cpaBHuTenbHyto rpynny — 20 (31.7%)
nauneHToB, MPUHYMABLUNX TaKylo >Xe CXeMy JieYeHus,
HO 6€e3 KBepLeTMHa. AnnTensHOCTb Tepanun 6 MecsLeB.
B wuccnepyembix rpynnax onpepensnMchb nokasatenu
MoyeBoOl kucnotel (MK) KpoBuM u Moun, KpeaTuHuHa
KPOBM C NofasnbHWM PacyeToM CKOPOCTU Kiy6o4KoBOM
dunetpaunn  (CK®) un npoBogunn ynsTpasBykKoBOE
nccnefoBaHne NoYeyHbIX apTepuii ¢ pacyeToM nHaekca
PE3NCTEHTHOCTM MOYEYHbIX apTepuii crnpasa WM cnesa
(P1).

Pe3ynbraTtel: [OCTOBEPHAS MNONOXUTENIbHAA ANHAMN-
Ka Habnoganace B OCHOBHOW rpymnne: YpOBEHb KpeaTtu-
HUHa JocToBepHO cHu3uncs 22.0% (p < 0, 01), Beipocna
CK® Ha 13.3% (p < 0.01). JocToBepHo cHmawnncs Pl cpe-
Oy 60NbHBIX OCHOBHOW rpynnbl ¢ 06eux cTOpoH Ha 16.3%
(p < 0.01) nocne 6-mecsA4YHOro Kypca Tepanuu, Korga B
CpaBHUTENIbHOW Fpynmne COOTBETCTBYHOLUNA NapameTp
CcHuauncs nnwb Ha 8.7% (p > 0.05). Hapsgy ¢ ynyduwle-
HUEeM YHKLUN NOYEK ObINO BbISBIEHO CHUDKEHNE YPOBHS
MK kpoBu Ha 33.7% (p < 0.001) n HopManuzdauuio apTe-
puvanbHOro AaBfeHNst YHUTbIBaS.

BbiBOA: [OMNONHUTENIbHOE BKJIOYEHUE KBEPLIETMHA K
CTaHOapTHOWN CxemMe Tepanuu COMpOBOXAAETCA Cymalm-
OHHbIM HEePONPOTEKTOPHbIM, YPATCH/KAIOLMM U aHTU-
rMNepTeH3UBHbIM 3(PHEKTOM.

KnroueBble csoBa: nogarpa, aptepuanbHas runep-
TEH3Us!, NOYeYHbIE apTEPUN, KBEPLIETVH.
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