| SSN 2079-8334. Csim meouyunu ma édionozii. 2020. No 4 (74)

DOI 10.26724/2079-8334-2020-4-74-49-53
UDC: [616.333-008.6:616.441-002]-053.67-078:57.@33.

KLOTHO PROTEIN AND MITOCHONDRIAL SUPEROXIDE DISMUTA  SE IN YOUNG
PERSONS WITH GASTROESOPHAGEAL REFLUX DISEASE AND AU TOIMMUNE
THYROIDITIS

e-mail: pasotoma2017@gmail.com

The purpose of the work was to study the levelthefKlotho protein and mitochondrial superoxidamitase in young
patients with a comorbid course of gastroesophagiak disease and autoimmune thyroiditis. Stuntydeicted 165 students: 120 with
gastroesophageal reflux disease and autoimmuneidhigr and 45 with isolated gastroesophageal xefisease. Klotho protein and
mitochondrial superoxide dismutagere studied in blood serum by enzyme immunoadsay.study of mitochondrial superoxide
dismutase and Klotho protein showed a significaoteiase in these indicators in patients with gestiphageal reflux disease and
autoimmune thyroiditis in comparison with the cohgroup and the group with isolated gastroesoiagéux disease. The Klotho
protein and mitochondrial superoxide dismutaselmnised as biomarkers of gastroesophageal refigas# progression in young
patients with concomitant autoimmune thyroiditis.
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BUIOK KJIOTO I MITOXOH/IPIAJIBHA CYIIEPOKCUIJIMCMYTA3A
Y OCIb MOJIOAOT'O BIKY 3 TACTPOE3O®AI'EAJIBHOIO PE®JIIOKCHOIO XBOPOBOIO TA
ABTOIMYHHUM TUPEOIIUTOM

Mertoto pobotu Oyno BuB4YeHHs piBHs Oinka KioTo i MiTOXOHApIanbHOI CYNEpOKCHITUCMYTa3d Y MOJIOIHX MAL€HTIB 3
KOMOpPOiJHUM Tiepedirom ractpoesodareansHoi pedTroKCHOT XBOPOOH 1 aBTOIMYHHOTO THPEOIIHUTY. Y DOCTIIKEHH] B3UIM y4acTs 165
crygentiB. 120 3 racrpoesodareanbHOI0 PEQUIIOKCHOI0 XBOpOOOIO 1 aBTOIMYHHHI TupeoimutoM 1 45 3 i301b0BaHOIO
ractpoe3odareaabHOI0 pedurokCHOIO XBopoOoto. binok Kioro i MiToXoHzApiadbHa CyepOKCHIIUCMYTa3a JOCIIPKYBaI B CHPOBATII
KpOBi iMyHO(EpMEHTHHM MeTOOM. J{OCIiDKEHHS MITOXOHAPIAIBHOI CymnepokcHaniucMyTasu i Oinka Kioro mokasasio IocToBipHe
301IBILIEHHSI [IMX NOKA3HUKIB Y MALEHTIB 3 racTpoe3odareanbHol pedIFokCHOT XBOPOOOIO 1 ayTOIMyHHUM THPEOIIUTOM Yy TIOPIiBHSHHI 3
KOHTPOJIBHOIO TPYIIOIO 1 TPYIOIO 3 130JIbOBAHOIO ractpoe3ogareanbHo pedrokcHOI XBopoboro. binok Kioto i mMiToxoHapiansHa
CYNEPOKCUUTICMYTa3a MOKYTh BUKOPHCTOBYBATHUCS B SIKOCTI OiOMapKepiB MporpecyBaHHs ractpoe3odareaabHoi peduIoKCHOi XBOpoOr
Y MOJIOZIUIX TIALIIEHTIB 3 CYITyTHIM 8y TOIMyHHHUM THPEOIIUTOM.

KuouoBi ciioBa: racrpoesodareansHa peduirokcHa XBOpo0Oa, aBTOIMyHHHH THpeoimut, Oimok Kioro, miToxoHzapianbHa
CYIIEPOKCHUICMYTa3a.

The study is a fragment of the research project¢Mmisms of gastroesophageal reflux disease foomatith concomitant
pathology and development of methods for its pathetic correction in students”, state registratidn. 0116U002441.

In recent years, the modern clinical picture oéiinal diseases has been characterized by an acreas
in the pool of chronic non-infectious pathology infernal organs, among which gastroesophagealxreflu
disease (GERD) and autoimmune thyroiditis (AIT) digcussed. The current prevalence of GERD in the
western population is about 20%, while symptomaiodaily in about 7%, weekly — in 14%, and monthly
in 15-40% of the adult population [3]. Alarming tise fact that the clinical implications of GERD are
increasingly manifested at a young age [11].

Mudyanadzo T. et al. found that changes in thehespgs at the molecular level occur even before
the appearance of morphological changes in the msutembrane [12]. This provides a basis for corisigle
an alternative concept of the GERD pathogenesighw$ that esophageal reflux leads to inflammatibtine
esophagus not only due to irritation with acid eottbut largely due to cytokine-induced mechani@ns].

Along with this, there is a hyperproduction of teaeoxygen species (ROS) by epithelial cells ef th
esophageal mucosa [6, 14]. The resulting oxidatikess initiates the triggering of regulatory meddas,
which is manifested by the expression of enzynaitoxidants, such as superoxide dismutase, catalad
glutathione peroxidase, which constitute the magcthanisms of cellular defense against ROS [3]him t
case, mitochondrial, manganese-containing, supkrakismutase (MnSOD) plays one of the main roles in
the detoxification processes of ROS. Deviationgsdunctions or expression can lead to the deveéoy of
various diseases as a result of oxidative stradsliaruption of metabolic processes localized itoahiondria

[71.
The Klotho protein inhibits the aging process angpsesses the activity of TNE-claims to be a
mediator that mediates both anti-inflammatory amibzidant effects. The participation of this piotén the
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pathogenesis of an extremely wide range of diseasdé®s it possible to consider the Klotho proteiraa
potential participant in the pathogenesis of esgphidesions [8].

Oxidative stress accompanies the course of thyfisielases. It is believed that the mechanisms by
which the intensification of lipid peroxidation messes is realized in two clinical states are rdiffe
increased production of ROS in hyperthyroidism lamdavailability of antioxidants in hypothyroidisfhO].
Despite a significant amount of research on the BEBRd AIT pathogenesis, the search for markerbef t
progression of nosologies with their comorbidityoung people remains relevant.

The purpose of the work wago study the levels of Klotho protein and mitochdaidsuperoxide
dismutase in young patients with comorbid gastrolesgeal reflux disease and autoimmune thyroiditis.

Materials and methods.165 people were examined, among them 120 pahadt&SERD and AIT —
the main group, 45 patients with isolated GERDe tomparison group. The examined contingent was
presented by university students aged 18 to 25sykkadian age in main group was 21.9+2.7 years and
21.2+2.4 years in comparison group; 93 patientsb@8y in group with GERD and AIT and 34 examined
(75.56%) with isolated GERD were women, 27 (22.%%) 11 (24.44%) respectively were men. Control
group is consisted of 20 practically healthy indixals, all respects corresponded to the examireghgr

The study adhered to the diagnostic and treatntantiards of the requirements for the ethical
component of clinical trials (GCP, 1997). Before #itudy, patients were informed about the essenite o
study, its purpose and possible results. Writtemsent was obtained from each patient, accordinpeo
recommendations of the ethical committees for baioa¢ research, Ukrainian legislation on health
protection, the 2000 Helsinki Declaration and thedlives of the European Partnership 86/609 on the
participation of people in biomedical research.

Recommendation of the Montreal Consensus (2006)oqwls for the management of patients with
this nosology and ICD-10 were used for verificatafithe GERD diagnosis. Erosive and non-erosivengor
of the disease were determined during esophagodasttenoscop{EFGDS)(“Fuginon”, Japan) according
to the recommendations of the Los Angeles claasiific. A histomorphological study of the obtainéaplsy
material from the mucous membrane of the esophagsarried out.

Verification of the AIT was performed on the basfiglata from an ultrasound examination (Mindray
DC-60 Exp, China), of the thyroid gland and evahurabf test results for antibodies to thyroid pédase and
thyroglobulin; thyroid function was determined Hyetcontent activity of thyroid stimulating hormone,
thyroxine and triiodothyronine. Euthyroid state waall cases of autoimmune thyroiditis.

Klotho protein and MnSODwere studied in blood serum by enzyme immunoassiyg
commercial test system («Elabscience», USA) enzyme immunoassay analyzer Labline-90 (Austria)
according to the instructions attached to the kit.

Statistical data processing was made by the StatiBasic Academic 13 for Windows En local
general-purpose software package. The methods rgfanametric statistics were used: the Kruskal-\alli
test, the median test, the Mann-Whitney test, ghased £?) test..

Results and discussionThe morphological form of the GERD was revealedduEFGDS. Erosive
GERD was diagnosed in 34 patients (28.3%) of thim ma@up and 11 patients (24.4%) of the comparison
group. In other cases, patients had a non-erosima bf GERD: 86 (71.7%) and 34 (75.6%) cases
respectively. The grades of erosive esophagiti® wet, according to the Los Angeles classificati94)
(table 1).

Table 1
The distribution of various esophagitis degrees ithe examined groups
Esophagitis degree GERD#AIT (n=34) GERD (n=11) Significance of differende

N % n %
A 6 17.7 7 63.6 df=3
B 18 52.9 3 27.3 X?=8.772
C 8 235 1 9.1 p=0.033
D 2 5.9 0 0

Note:! p<0.05 — the difference is statistically significa

There were no statistically significant differenaeghe incidence of the GERD erosive form in the
examined groups of patients (df3#=0.250, p=0.618). However, a detailed analysidefstructure of the
occurrence of various degrees of severity of eeoesophagitis showed that the course of GERD dghms
background of AIT is accompanied by a statisticaifynificant redistribution towards the aggravatirthe
severity of the degree of the esophagus erosivenlemmpared with isolated GERD (df=§’=8.772,
p=0.033).
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Fig. 1. Level of manganese superoxide dismutagmimmps, ng/ml

The deterrination of MnSOD ha
shown an increase in this indicator in both
study groups (Figure 1). The median and
interprocentile range of total MnSOD activity
in the group of patients with isolated GERD
was 7.1700 (6.1056; 8.1948) ng/ml, which
was significantly higher than in the group of
somatically healthy individuals —4.4720
(3.7010; 5.2325) ng/ml (U=279.5p<0.01).
This indicator was 9.1965 (7.2480; 11.6385)
ng/ml in patients with a combined course of
GERD and AIT; its increase was statistically
significant, both in comparison with the
control group (U=386, p<0.01) and the
comparison group (U=108, p<0.(

Thus, an increase in antioxidant defense activiag Wound in patients with both isolated GERD and
in combination with AIT, as compared to the groupsomatically healthy individuals. Apparently, the
increased expression of MNSOD, which controls theenspecific second phase of xenobiotic detoxibcat
can be explained by the failure of the total artiart defense, which reflects the first phase efahtioxidant
system, which, due to the transition of physiolabiapoptosis to pathological one, does not enswe t

neutralization of toxic substances.

Klotho protein, ng/ml
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Fig. 2. Klotho's protein content in blood serunipmig

In the study of the Klotho ptein
content in the blood serum, its increase was
revealed in the examined groups in
comparison with the control patients (fig. 2).

In patients with isolated GERD, the
Klotho protein level was 0.6130 (0.4612;
0.7630) ng/ml, which was significantly
higher than the control values (0.4958
(0.3679; 0.6098) ng/ml, U=279.5, p<0.01).
With the GERD and AIT comorbidity, the
increase in the studied value persisted
(0.8070 (0.6110; 1.1840) ng/ml) and it was
statistically significant both in relation to the
norm (U=320.5, p<0.01) and in the group
with isolated GERL(U=1570, p<0.0..

A direct correlation was established between tlwhdl and MnSOD protein parameters, both in the
combined course of GERD and AIT (r=0.724; p<0.08)l &n the group with isolated GERD (r=0.683;

p<0.05).

Analysis of the MnSOD and Klotho protein conteaking into account the morphological form of
GERD, has shown that the erosions of the esophageaisa was not accompanied by significant chainges
these indicators compared with the non-erosive fofnthe disease, both in the main group and in the
comparison group. However, there was a trend tavardecrease in MNnSOD levels in patients with egosi
GERD in both groups (table 2).

Table 2
Content of MNnSOD and Klotho protein depending on mgphological form of GERD
. Morphological form of GERD Significance
Indicator Group - - .
Erosive Non-erosive of difference!
MnSQOD, ng/ml Main group 8.3449 9.3458 U=11125
(6.488; 10.2433) (7.4743; 12.5117) p=0.079
Comparison group 6.7666 7.2828 U=166
(5.1572; 8.1946) (6.1068; 8.1946) p=0.579
Klotho protein, Main group 0.7594 0.8137 U=1310.5
ng/ml (0.5291; 1.2522) (0.6215; 1.1635) p=0.563
Comparison group 0.6547 0.5995 U=179.5
(0.4198; 0.7792) (0.5234; 0.7625) p=0.843

Note:* p<0.05 — the difference is statistically significa
Detailed statistical analysis revealed a corralatietween the levels of Klotho protein (r=0.688;
p<0.05) and MnSOD (r=0.702; p<0.05) and the sevaiterosive esophagitis in patients with isolated
GERD. In the main group, these associations weongdr — (r=0.804; p<0.05) and (r=-0.867; p<0.05)
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respectively, and the correlation with MnSOD wagatiee, which was probably a consequence of the
significantly higher incidence of severe erosivgdas of the esophagus in patients of the mainpgrou

The study revealed an increase in the level of MD$Opatients with GERD in relation to those in
the group of healthy individuals, which can be akpd by the controlled antioxidant system reaction
response to an increase in the formation of ligidyidation products. In this case, the increagpdession of
MnSOD in patients with comorbid pathology can bpl&red by the presence of an additional autoimmune
component under AIT conditions, in which the segeeand the adequacy of the immune response are
disrupted. At the same time, the erosive lesiothefesophagus was associated with a decrease i®@MnS
activity compared to the indices in the non-erosivem of GERD in both groups. Apparently, the
intensification of inflammatory processes leadiodghe erosion of the esophageal mucosa increasdsaith
on the antioxidant system, which leads to its gehddepletion” and, as a consequence, to inadequate
neutralization of superoxides.

Such a multidirectional expression of SOD can bisalue to the duality of its effects, since, despit
its high specificity, SOD can acquire the propsrtéa prooxidant by interacting with hydrogen péte and
triggering the formation of a hydroxyl radical asdperoxide anion under certain conditions. It sthde
noted that the cause of the initiation of the platioal process can be any deviations in the SQidession:
its inhibition is associated with insufficient RQfgtoxification, while SOD hyperactivation leads @o
intensification of the cytotoxic effect of hydrogeeroxide, which is formed as a result of dismatatbf
superoxide [1].

The synthesis of MNSOD increases not only due in@ease in the production of oxygen radicals as
a stimulating factor, but also by activating thetkb protein [9], which, in addition to anti-agipgoperties,
has antioxidant and anti-inflammatory effects [E]. The results of the study confirm this thesisirecrease
in the Klotho protein level compared to the contymdup was recorded both in the group of patieritis w
isolated GERD and in the comorbidity of GERD and AThe young age of the patients allowed us to move
away from the anti-aging interpretation of changeslotho's protein content. Its hyperproductionswa
probably due to the “breakthrough” of the firsteliand the inclusion of the second phase of ananotid
defense — the Klotho-induced MnSOD, the protecfivaction of which is to convert superoxides into
hydrogen peroxide by hydrolysis with the subseqt@mntation of water [19, 13].

1. The comorbidity of GERD and AIT in young peoenot accompanied by an increase in the
incidence of the GERD erosive form; however, @ssociated with a significant redistribution of tlegree of
erosive lesion to the esophagus in the directiomaggravation compared with the isolated coursehef t
disease.

2. The level of MNSOD and the polyfunctional Klotpomtein both in patients with a combined
course of GERD and AIT and in patients with isaa&ERD exceeds the values of the control grouplewhi
the concomitant AIT significantly aggravates theesity of these deviations.

3. The presence of the GERD erosive form is natrapanied by significant changes in the MNnSOD
and the Klotho protein values as compared to gatieith the non-erosive form of the disease, botthe
main group and in the comparison group. Howevesdhndicators are correlated with the severitthef
erosive lesion of the esophagus.

4. The Klotho protein and MnSOD can be used as dikens of GERD progression in young
patients with concomitant AIT.
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STATINS AND FIBRATES USING LOW-MINERALIZED MINERAL  WATER
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The side effects of the combination of statins #hdates in patients with stable angina and lowerafized silicon
hydrocarbonate calcium-magnesium mineral watehneir torrection were studied. 64 patients were @eain divided into 2 groups.
The first group received atorvastatin (10 mg) aedofibrate (145 mg), the second group received nomeralized silicon
hydrocarbonate calcium-magnesium mineral watexak found that use of atorvastatin and fenofibtdakes not cause serious side
effects, but undesirable effects, levels of alariménotransferase and creatine phosphokinaseaser&he positive effect of low-
mineralized mineral water on clinical (preventioh symptoms from the digestive and hepatobiliarytesys) and biochemical
parameters were shown. Levels of creatine phosphsfj alanine aminotransferase and aspartate emsfetase decreased,
significantly differing from group | (p<0.05). Thiallows us to recommend a low-mineralized silicgmrbcarbonate calcium-
magnesium mineral water course for the preventiahteeatment of side effects that occur at therimigg of statins and fibrates
therapy.

Key words: side effects, statins, fibrates, mineral watahlstangina.

H.A. BonorapsoBa, O.B. Cosiomko

KOPPEKIIS MOBIYHUX E®EKTIB ITPH KOMBIHOBAHI JIITIO-KOPEI' YIOUTI TEPAIIII
CTATUHAMM 1 ®IBPATAMMN, I3 3BACTOCYBAHHSIM MAJIOMIHEPAJII30BAHOI
MIHEPAJIBHOI BOAMN

BupyeHo moOiuni edektn koMmOiHamii cratwHiB 1 (iOparTiB y XBOpHX CTaOUIBHOIO CTCHOKApHi€r0 1 e(eKTHBHICTH
MaJIOMiHepasi30BaHOi KPEMHIEBOI TipOKapOOHATHOI KalbllieBO-MarHieBoi MiHepaabHOI Bomu B iX kopekiiii. O0cTexxeHo 64 XBOpHX,
po3miieHHMX Ha 2 rpynd, Tepiia rpyma orpumysaia aroppactaruH (10 wmr) i denodibpar (145 wmr), apyra—monatkoBo
MaJIOMiHepasi30BaHy KpPEMHi€BY TiIpOKapOOHATHY KaJIbLi€BO-MarHi€By MiHEpaIbHY BOLY. BCTaHOBIEHO, IO BHUKOPHUCTaHHS
aropBacTatiHy 1 (eHodiOpary He BHKIMKAE Cepio3HMX MOOIYHMX Jiif, ame 3pocTaroTh HebaxaHi sBHUINA, pIBHI
anaHiHamiHOTpaHcdepasn Ta kpeatnHpochokiHazu. [lokazaHO TMO3WTHBHUI BIUIMB MaJIOMiHEPAi30BaHOI MiHEpaJbHOI BOAM Ha
KiIiHiYHI (3an00iraHHs cUMmITOMiB 3 OOKy TpaBHOI Ta remaro0utiapHOi cucreM) Ta OIOXiMivHI ITOKa3HHKH. 3HH3IINCH PIBHI
kpearrHpochokiHasy, amaHiHaMiHOTpaHCchepasH 1 aciapraramiHOTpaHcdepasu, Mo 3Ha4UMO Bizpisasutock Bia | rpymu (p<0,05).10e
JI03BOJISIE PEKOMEH/TyBaTH KypCOBHI NPUHOM MaJIOMiHEepalli3oBaHO! KPEMHIE€BOT TiIpOKapOOHATHOI KaJIbL[i€BO-MAarHi€BOi MiHEpPAIBHOT
BOAM IS TPO(MITAKTHKY 1 JTiKyBaHHS MOOIYHMX 1M, [0 BUHUKAIOTH Ha TIOYATKY Teparii cCTaTHHaMH 1 (piopaTamu.

KurouoBi ciioBa: mo6iuHi aii, cratuay, Gidpary, MiHepaabHa Boa, CTa0lIbHA CTEHOKAp/is.

The work is a fragment of the research project “Témures of vascular disturbance in the patiefitsaodioreumatological
profile: modern methods of diagnostics and theragtéte registration No. 0119U003576.

Diseases of the circulatory system consistenthujpga leading position in the structure of total
mortality [1, 10]. Traditionally, the first place occupied by coronary heart disease (CHD), whuee $n the
total mortality structure has increased from 66(8905) to 68.9% (2015 [1].

It is known that one of the key factors in CHD pegsion is dyslipidemia. First-line hypolipidemic
drugs are statins, however, many patients do meive adequate therapy, due to poor adherencéitm ta
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