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10 U TIOCJIE MCTIONb30BaH s MHANBU/IYAIbHBIX [IMH—KAIl. Pe3ytomamot
pabomor: 0OOBEKTUBHOE HCCIEN0BaHNE 3a()MKCUPOBATIO PA3HUILY B
[IOKa3aTelsIX PACCTOSHUN MEXIY ONpeleiIeHHBIMU TOYKaMH 3y0OB,
OKPYXKaIOIMX Ae(eKT, mpy OTCYTCTBUH AedopManuii 3yOHbIX PAIoB
Y TP UX HaTMUuK (pacctosHue AB B KOHTPOJIBHOM U ONBITHO# IpyIi-
Max COCTaBMJIa COOTBETCTBeHHO 7,16+0,19 MM 1 4 , 32+0,19 mm, AD
—7,62+0,19 MM u 4,1640,20 mm, BC —7,49+0,19 MM 1 4,07+0,19 mm,
CD - 6.96+0.19mm 1 3,67+0,19 mm). [Tocne npoBeaeHUs TOATOTOBKH
K TIPOTE3UPOBAHUIO MALEHTOB C UMEIOIMMHUCS Ae(eKTaMu 3yOHBIX
pAIOB M 3yOOYENIOCTHBIMH Ae(pOpPMALUIMU C HCIONb30BaHHEM
WHIANBUAYAIbHBIX CbEMHBIX HIMH—KAaIl B HECKOJIBKO 3TAallOB YIaJI0Ch
3HAYUTCIIbHO YMCHBUINTH ITOKa3aTEIu paCCTOﬂHI/Iﬁ IIpu HAJIAYUHU
IaTOJIOTHU ¥ MPHOMM3UTh UX K (usnonormdeckuM (AB — 5,85+0,21
MM, AD — 6,0940,18 MM, BC — 6,2240,19 mm u CD- 5,73+0,19 mm).
Buoieoowr: NPUMEHCHUEC MHAUBUAYAJbHBIX CBEMHBIX IIHMH—KaIl
II03BOJIMJIO 3HAYUTENIHHO MOBBICUTH 3()(EKTUBHOCTD IIPOTE3UPOBAHMS
IIYTEM HOpMaJIM3allu1 OKKITFO3MOHHBIX COOTHOIICHUH U JKECBATCIIbHOM
Harpy3Kd Ha CMeIeHbI 3yObl B oOnacTu fAedexTa 3yOHOro psa.

Kniouegvie cnoga: opmoneduueckoe newenue, oedpopmayuu
3YOHBIX PAO0B, JicesamenbHan IPphexmuenocne.
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Abstract. Objective: introduction of prevention methods and in-
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crease of the treatment efficacy of teeth deformations using individual
dental bite splints. Materials and methods: The results of clinical
examination of 67 patients of different age (20 to 59 years) with the
existing dentition defects before and after use of individual removable
dental bite splints are given in this article. The results of the work:
the objective study showed a difference in data of the distances be-
tween certain points of the teeth surrounding the defect without denti-
tion deformations and in their presence (distances AB in the control
and experimental groups was respectively7.16 £ 0.19 mm and 4.32 +
0.19 mm, AD-7.62+0.19 mm and4.16 = 0.20 mm, BC —7.49+0.19
mm and 4.07 = 0.19 mm, CD — 6.96+0.19 mm and 3.67+£0.19 mm).
After the performance of the preparation of the patients with the den-
tition defects and deformations of the teeth with the use of individual
dental bite splints to the prosthetic repair in several stages, it became
possible to reduce significantly indexes of the distances in the pres-
ence of pathology and bring them closer to physiological data (AB —
5.85+£0.21 mm, AD — 6.09 + 0.18 mm, BC — 6.22 £ 0.19 mm, and
CD- 5.73#0.19mm). Conclusions: The use of individual removable
dental bite splints gave the possibility to improve significantly the pros-
thetic efficacy by normalizing the occlusal relations and chewing load
onto the displaced teeth in the area of dentition defect.

Keywords: orthopedic treatment, deformation of dentition, chew-
ing efficiency.
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Effects of Quercetin on Cardiac Fibrosis in Patients with Acute Myocardial Infarction and Arterial

Hypertension
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Abstract. Arterial hypertension is an independent predictor of acute
myocardial infarction. Nowadays, plasma levels of fibronectin and
matrix metalloproteinase 9 are the markers of left ventricular
remodeling.

The objective of the research was to investigate potential
antifibrotic effects of Quercetin in patients with acute myocardial
infarction and arterial hypertension.

Material and methods. 130 patients with myocardial infarction
(63 individuals with concomitant arterial hypertension and 67
individuals without it) were observed. All the patients were divided
into groups of basic treatment and additional prescription of Quercetin.
Transthoracic echocardiogram was used. To evaluate plasma level of
fibronectin and matrix metalloproteinase 9 the ELISA method was
applied.

Results. In all the patients, a significant decrease in fibronectin
plasma levels was observed since the 28" day of treatment; however, it
was more significant in group of additional prescription of Quercetin.
Revascularization and pharmacological management of myocardial
infarction resulted in the reduction in matrix metalloproteinase 9 plasma
levels in all the patients since the 7" day of treatment; however, it was
more significant in group of additional prescription of Quercetin.

Conclusions. Quercetin possesses potential antifibrotic properties

causing a reduction in plasma levels of fibronectin and matrix
metalloproteinase 9 in patients with myocardial infarction and
concomitant arterial hypertension.

Keywords: myocardial infarction; arterial hypertension;
fibronectin; matrix metalloproteinase 9; Quercetin

Problem statement and analysis of the recent research

Arterial hypertension (AH) is a major cardiovascular risk
factor affecting approximately 30-45% of the general population
worldwide [1]. Hypertension is associated with an increased
incidence of other risk factors directly contributing to the
development and progression of atherosclerotic disease [2].
Accordingly, patients with myocardial infarction (MI) and a
history of AH are known to be older and to have a higher rate of
comorbidities and more extensive atherosclerotic disease than
patients with MI and without hypertension [3]. Several studies
demonstrated that patients with MI and antecedent AH are at
increased risk of adverse cardiovascular events, such as heart
failure, recurrent MI or even death [4, 5]. Thus, in substudy of
the AIDA-STEMI trial, antecedent hypertension was associated
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with a significantly increased baseline risk profile (advanced
age, higher body mass index, higher incidence of diabetes
mellitus, hypercholesterolemia, previous angioplasty and
multivessel disease, p<0.001 for all). Major adverse
cardiovascular events (MACE) were more frequent in patients
with hypertension as compared to patients without hypertension
(45 (8%) vs. 8 (3%), p<0.01). AH remained an independent
predictor of MACE after multivariate adjustment (hazard ratio
3.42 (confidence interval 1.45-8.08), p<0.01) with no significant
difference in the area at risk, infarct size, myocardial salvage
index, extent of microvascular obstruction, and left ventricular
ejection fraction [6].

Ischemic cell death during Ml leads to a multiphase reparative
response in which the damaged tissue is replaced with a fibrotic
scar produced by fibroblasts and myofibroblasts. This also
induces geometrical, biomechanical, and biochemical changes
in the uninjured ventricular wall eliciting a reactive remodeling
process that includes interstitial and perivascular fibrosis [7].
Although the initial reparative fibrosis is crucial for preventing
rupture of the ventricular wall, an exaggerated fibrotic response
and reactive fibrosis outside the injured area are detrimental as
they lead to progressive impairment of cardiac function and
eventually to heart failure [7].

The extracellular matrix (ECM) is a dynamic
microenvironment and a major contributor to the adverse
ventricular remodelling that follows MI, via activation of both
direct pro-fibrotic pathways and matrix metalloproteinases
(MMPs) and fibronectin (Fn) that enhance collagenase activity.
Reactive fibrosis, i.e. deposition of ECM materials remote from
the region of Ml is clearly detrimental to ventricular function
and contributory to adverse outcomes of post-MI [8]. Therefore,
reversal of this process is an important therapeutic target in post-
MI management.

Quercetin as one of flavonoids has long been acknowledged
for its unique antioxidant properties; it possesses other activities
that maybe relevant to heart ischemia—reperfusion. It may prevent
production of oxidants (e.g. by inhibition of xanthine oxidase
and chelation of transition metals), inhibit oxidants from attacking
cellular targets (e.g. by electron donation and scavenging
activities), block propagation of oxidative reactions (by chain-
breaking antioxidant activity), and reinforce cellular antioxidant
capacity (through sparing effects on other antioxidants and
inducing expression of endogenous antioxidants) [9]. Flavonoids
also possess anti-inflammatory and anti-platelet aggregation
effects through inhibiting relevant enzymes and signaling
pathways, resulting ultimately in lower oxidant production and
better re-establishment of blood in the ischemic zone [9].

The objective of the research was to investigate potential
antifibrotic effects of Quercetin in patients with acute MI and
AH.

Materials and methods

130 patients with ST-elevation MI were involved in the study. There
were 82 (63.07%) males and 48 (36.93%) females. The average age
was (64.68+12.59) years. All the patients were divided into 2 groups:
63 persons with AH and 67 persons without AH. Each group was
divided into 2 subgroups according to the therapeutic scheme: subgroup
1A included 33 patients receiving basic treatment; subgroup IB included
34 patients who additionally received Quercetin (parenterally within
the first 5 days, and, then, orally at a dose of 40 mg twice a day);
subgroup IIA involved 33 patients receiving basic treatment; subgroup
1IB comprised 30 patients who additionally received Quercetin at similar
doses.

Transthoracal echocardiography was performed and the types of
myocardial remodeling were calculated according to the
recommendations of the American Society of Echocardiography (ASE)
and the European Association of Echocardiography [10].

Plasma levels of Fn and matrix metalloproteinase 9 (MMP-9) were
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detected using the ELISA method.

The investigation was performed before, on the 7" and the 28"
days of treatment as well as 3 months after treatment.

The study was performed in accordance with the Helsinki
Declaration and Good Clinical Practice Guidelines. The study was
approved by the local ethics committee and written informed consent
was obtained from all the patients.

Categorical variables are presented as percentages, whereas
normally distributed continuous variables are presented as the mean
(M) and the standard error of the mean (m) and non-normally distributed
ones are presented as the median and the interquartile range (Me (IQR)).
Categorical variables were compared by the %2 test and continuous
variables were compared using the t-test or the Mann-Whitney U test.
A p value of <0.05 was considered statistically significant. All tests
were 2-sided. The analyses were performed using Statistica software
(version 12.0).

Results and discussion

In all the patients, a significant decrease in Fn plasma levels
was observed since the 28" day of treatment; however, it was
more significant in group of additional prescription of Quercetin
(Table 1). In subgroup IA, this parameter decreased by 21.12%
(p<0.01), and by 43.35% (p<0.001) at the end of the study. In
patients of subgroup IB, Fn plasma level decreased by 33.57%
(p<0.01) since the 28" day of treatment and by 51.70% (p<0.01)
at the end of the 3™ month being 15.15% and 14.1% higher
(p<0.05) than in patients receiving basic treatment.

Similar dynamic was observed in patients with MI and AH.
In patients of subgroup IIA, Fn plasma level decreased by 20.79%
(p<0.01) on the 28" day of study, and by 39.13% (p<0.001) at
the end of the observation period. We noted slower dynamics of
this parameter in patients with AH (A=9.72%, p<0.05).
Additional prescription of Quercetin resulted in more intensive
reduction in Fn plasma level: by 25.34% (p<0.01) on the 28"
day of treatment and by 47.99% (p<0.01) at the end of study
being 9.72% and 8.3% higher (p<0.05) than in patients receiving
basic treatment.

Revascularization and pharmacological management of MI
resulted in the reduction in MMP-9 plasma levels in all the
patients since the 7" day of treatment; however, it was more
significant in group of additional prescription of Quercetin (Table
1). In subgroup IA, this parameter decreased by 11.59% (p<0.05)
on the 7" day of treatment, by17.48% (p<0.01) on the 28" day
and by 24.63% (p<0.001) on the 3" month. In subgroup IB, it
decreased by 14.52% (p<0.05), 34.57% (p<0.01) and 37.31%
(p<0.001), respectively, being 19.03% and 15.04% higher
(p<0.05) than in patients receiving basic treatment (since the
28" day until the 3 month).

During the observation periods, in patients with concomitant
AH, plasma levels of MMP-9 decreased by 12.69% (p<0.05),
20.77% (p<0.01) and 24.29% (p<0.001), respectively. In group
of additional prescription of Quercetin, this parameter decreased
by 15.19% (p<0.05), 34.43% (p<0.01) and 38.05% (p<0.001),
respectively.

According to last clinical trials, an ideal therapy for MI-
induced cardiac injury would combine the inhibition of reactive
fibrosis (and other remodeling processes) in non-infarcted areas
with the induction of the regeneration of the infarcted
myocardium for example, by direct reprogramming of fibroblasts
to cardiomyocytes. A more detailed understanding of the gene
programmes, signaling cascades, and cellular metabolic routes
deciding between regeneration in neonatal rodents or scarring
and remodeling in adults is, however, critical for the development
of such therapeutics [7].

Conclusions
Quercetin possesses potential antifibrotic properties causing
areduction in plasma levels of Fn and MMP-9 in patients with
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Table 1. Dynamics of fibrosis markers in patients with MI

mellitus and hypertension for mid-term

Patients without AH, n=67 Patients with AH, r=63 outcome of patients with acute
Parameter A 033 B.n=34 A =33 IB.0=30 myocardial infarction who underwent
- . > ’ ’ ’ percutaneous coronary intervention. J
Fibronectin, meg/ml Cardiol. 2012;60:257-263. doi.org/
-before treatment 479.87+1541 483.56+17.11 494.74+16.11 480.77+17.11 10,1016/ iicc.2012.06.003
-on the 7" day AT143£1411 | 47621+1447 | 483.47+17.14 481571454 e G Dirksen MT
-on the 28" day 378.54+16.14%° | 32121£13.47°°% 391.87+15.47°° | 365.68+13.74°°*# 13 ’ :
he 31 h o oo . oos Spaulding C, et al. Impact of
-onthe 3" month | 271.87+15.61°°° | 233.56+12.87°°4 301.14£1347°°% | 2547119.11 hypertension on clinical outcome in
MMP-9, ng/ml STEMI patients undergoing primary
-before treatment 91.78+6.98 93.74+5 87 97.89+5.79 98.74+6.32 angioplasty with BMS or DES: insights
-on the 7tht§ay 81.14+423° 80.13+6.11° 8547+4.78° 83.744£5.11° from the DESERT cooperation. Int J
-on the 2% day 75.74+5.14°° 61.334£5.77°°* 7756+6.11° 64.74+4 98°* Cardiol. 2014;175:50-54.
-onthe 3" month | 6917471100 | 58.7744.78°°% | 74112511 | 61.1745.74°°°% 6. Reinstadler SJ, Stiermaier T, Eitel
Notes- C, et al. Antecedent hypertension and

1. Continuous variables are presented as the mean (M) and the standard error of the mean (m);
2. Difference between parameters: ° p<0,05; °° p<0,01; °°*° p<0,001 — in one group compared

to preliminary data;

3. Difference between parameters: # p<0,05 depending on concomitant AH;
4. Difference between parameters: * p<0,05; ** p<0,01; *** p<0,001 — compared to group of

basic treatment
MI and concomitant AH.

Prospects for further research include the study of different
effects of Querecetin on the regression of left ventricular
remodeling after ML
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