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CYBKJITHIYHE 3AITAJIEHHS ITPU HEAJIKOTI'OJIBHIN XKW POBII
XBOPOBI ITEYIHKHA VY BIJJATEHOMY ITEPIOAI ITICJIA
YOPHOBWJIbCBKOI ABAPII

MerTa: oUiHMTK NPOABM 3ananbHOT peakLii Ta OKUCNIOBANBHOTO CTPECY Y XBOPUX 3 HEANKOTONbHOI XMPOBOIO XBO-
po6oto neyinkn (HAXKXM) y BignaneHomy nepiogi nicns aii daktopis YopHobunbcbKoi aBapii.
Marepianu i metopmu. 06¢cTexero 82 xsopux 3 HAXXI, ski 3a3Hanu fii ioHi3y040ro BUNPOMiHIOBaHHSA BHACNiLOK
aBapii Ha YAEC ta maloTb CynyTHIO CepLeBO-CyAMHHY NaTonorilo. BusHayanu rematonoriyHi nokasHWKK Ta piBeHb
Bucokouytmeoro C-peaktusHoro 6inka (hsCRP), ouiHioBanu BMicT NpoAyKTiB okucaoBanbHOi mogudikauii ninigis
i 6inkis.
Pe3ynbratn. AKTMBALiA NpoLeciB okMcnoBanbHOi Mogudikayii ninigis i 6inkiB cnoctepiranacs y 6inbwocTi xBo-
pux 3 HAXKXI. 3a piBHem hsCRP HasBHiCTb cyOKNiHiYHOTO 3ananeHHs Ta pU3MKy Po3BUTKY YCKNa[LHEHOT ceplieBo-
CyAMHHOT natonorii BctaHoBneHa y 58 % xBopux Ha HAXKXI. CniBigHoweHHs HeliTpodinu / nimpouuTtn No3mTus-
Ho Kopentoe 3 hsCRP i Moxe BUKOPUCTOBYBATUCA AIK AOCTYMHUI PYTUHHWIA KNiHIYHWIT Mapkep ansa Bigbopy cepep
xBopux 3 HAXXIT nauieHTiB 3 NiABMLEHUM PU3UKOM CEPLEBO-CYAUHHUX YCKNAAHEHb.
BucHoBKM. B oci6, ski 3a3Hanu BnauBy dakTopis YopHoOubCcbKoi aBapii, npu ogHodacHomy nepebiry HAXXI Ta
XBOPOO CcepLeBo-CYANHHOT CUCTEMU AN OLTHKW CTYNEHA CUCTEMHOrO 3anajeHHs Cnif BUKOPUCTOBYBATM MOKA3HU-
ku hsCRP, npoaykTiB okucatoBanbHOi mogudikauii ninigis i 6inkis, LWOE Ta neiikorpamu.
KniouoBi cnoBa: HeanKorobHa XMpoBa XBOpoba MeviHKM, XpoHiYHe cyOkniHiuHe 3ananeHHs, YopHoOMIbCbKA
aBapis.
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SUBCLINICAL INFLAMMATION IN NON-ALCOHOLIC FATTY
LIVER DISEASE AT THE REMOTE PERIOD AFTER THE
CHORNOBYL ACCIDENT

Objective: to evaluate the parameters of inflammatory reaction and oxidative stress in patients with non-alcoholic
fatty liver disease (NAFLD) in the remote period after the influence of the Chornobyl accident factors.

Materials and methods. Eighty two patients with NAFLD who had been exposed to ionizing radiation as a result of
the Chornobyl accident and have concomitant cardiovascular pathology were examined. Hematological parameters
and the level of highly sensitive C-reactive protein (hsCRP) were determined, and the content of products of oxida-
tive modification of lipids and proteins was evaluated.

Results. Activation of the processes of oxidative modification of lipids and proteins was observed in most patients
with NAFLD. According to the level of hsCRP, the presence of subclinical inflammation and the risk of developing
complicated cardiovascular pathology was found in 58 % of patients with NAFLD. The neutrophil / lymphocyte ratio
correlates positively with hsCRP and can be used as an available routine clinical marker for selection among patients
with NAFLD persons with increased risk of cardiovascular complications.

Conclusions. HsCRP, oxidative modification products of lipids and proteins, ESR, and leukograms should be used to
assess the degree of systemic inflammation in people affected by the Chornobyl accident, suffering NAFLD with con-

comitant cardiovascular disease.

Key words: non-alcoholic fatty liver disease, chronic subclinical inflammation, Chornobyl accident.
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BCTYII

[J1oGanbHMM BUKIMKOM CY4aCHOCTI 11 MEAUYHOT HAyKU
Ta MPaKTUKU € HEOOXiJHICTh 3a0e3MeueHHs! HaJleXKHOI
SIKOCTI >KMTTS MAalli€HTIB 32 HASIBHOCTI KiJIbKOX 3aXBOPIO-
BaHb OJIHOYacHO. Taka cuTyallis NPU3BOAMTL A0 IIO-
Jlinparmasii Ta MiaABUIIEHHS PU3UKY PO3BUTKY MOOIYHUX
edekTiB. 3HauHa YacTUHA HECIPUSTIMBUX HACTiAKIB
MoB’s13aHa 3i 3MiHAMM MeTa0OIiTHOI CITPOMOXKHOCTI ypa-
JKEHOTO OpraHi3My, OCOOJIMBO y JIIOAEH CTapIIoro BiKY,
sIKi 3a3HAIOTh TOAATKOBOTO (DapMaKOJIOTiYHOTO HaBaHTAa-
KeHHs [1, 2]. Bce rocTpilie noctae muTaHHsI MIPOBEACH-
H$I KJIiHIYHUX BUITPOOOBYBaHb JIiIKAPChbKUX 3aC00iB 3 ypa-
XYBaHHSIM KOMOPOIJIHOCTI XBOPHUX, SIKi 3a71y4arOThbCs 10
LIUX TOCHTiIKeHb [3].

Ile cnoHykae o0 meperjsiay YSBJAEHb IPO MeXaHi3MH
OJHOYACHOTO PO3BUTKY XBOPOO, MOIIYKY CITUIbHUX KO-
YOBMX JIAHOK iXHBOT'O MaTOreHe3y Ta PO3pOOKM JiarHOC-
TUYHUX aJICOPUTMiB, 11O AO3BOJIThL HaAiAHO igeH-
TU((}IKyBaTH Pi3Hi cTamil mepediry naToJoriyHoOro npole-
cy. Taki migxoau pealizyloThCsl CTBOPEHHSIM «MepeK XBO-
pob» (disease network) misi mporHo3yBaHHSI CYMYTHBOI
naToJiorii [4] 3 BUPI3HEHHSIM OKPEMMX KJIaCTepiB 3aXBO-
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INTRODUCTION

The global challenge of today for medical science
and practice is the need to ensure the proper
quality of life of patients suffering of several
diseases simultaneously. This situation leads to
polypragmatism and increases the risk of side
effects. A significant part of the adverse effects is
associated with changes in the metabolic capaci-
ty of the affected body, especially in the elderly,
who undergoes additional pharmacological bur-
den [1, 2]. The issue of conducting clinical trials
of drugs taking into account the comorbidity of
patients involved in these studies is becoming
more acute [3].

This encourages a revision of ideas about the
mechanisms of simultaneous development of dis-
eases, the search for common key links in their
pathogenesis and the development of diagnostic
algorithms that can reliably identify different
stages of the pathological process. Such appro-
aches are implemented by creating a «disease net-
work» to predict comorbidities [4] with the iden-
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pIOBaHb Ha MiACTaBi KJAiHIYHUX Ta MOJIEKYISIPHO-TeHEe-
TUYHUX JaHUX [5].

HeankoronbHa xupoBa xBopoba nedinku (HAKXIT;
K76.0) € HalinmommMpeHiM 3aXBOPIOBaHHSIM MeYiHKA B
YCbOMY CBiTi. IIpoTsiroM ocTaHHBOTO AECATUPIYYST TPU-
Ba€ IHTCHCHMBHE HAKOIMMYCHHS HaHMWX IIOAO ITaTOreHe-
TNIHUX MexaHi3MmiB popmyBanHsg HAXKXII ta ii mporpe-
CyBaHHsI Bill cTeaTorenaro3y 10 creaTorernatury i pidopo-
3y neviHku [6]. CTeaTorenaros po3risiIa€ThCs SIK 3aXBO-
PIOBaHHS, 10 CYIIPOBOIXKYETHCS YpakeHHSIM 0araThox
OpraHiB i CUCTeM, cepell IKUX CeplLieBO-CYyIUHHI 3aXBO-
pPIOBaHHS € TIPOBITHOIO MPUYMHOI CMEPTi XBOPUX Ha
HAXXII. Bce Oinpiie myOaiKyeTbCsl pe3yJbTaTiB
JTOCIiIKeHb 111010 B3aeM03B’s13Ky Mixk HAXKXII i Taku-
MU CEpLEeBO-CYIMHHUMHU IIOPYIIEHHSIMM, SIK CEpLEBi
apuTMii, CyOKIIiHIYHUI aTepoCKIepo3, XBOPOOU KOpO-
HapHUX cynuH [7, 8].

OcTaHHIM 4YacoM ceped CHiIIbHUX YMHHUKIB, IO
CIIpUSIIOTh MPOrpecyBaHHIO MaTOJOrIYHUX CTaHIB IpuU
cnonyyHoMmy mepebiry HAXKXIT i cepueBo-cymnHHUX
3aXBOPIOBaHb, BUAUISIOTh CUCTEMHE 3allajIeHHSI HU3b-
KOI iIHTEHCUBHOCTI (ab0 CyOKJIiHiYHEe 3aIlajJieHHS) Ta
OKHUCIIIOBAIbHUI cTpec. TpuBae 3’sicyBaHHsI ITaTOTEHE-
TUYHUX MEXaHi3MiB, IUIIXOM SIKUX CYOKJIiHiYHE 3ara-
JICHHSI CIIPUSIE PO3BUTKY PE3UCTEHTHOCTI A0 IHCYJIiHY,
OUCinigemMii, aTeporeHe3y Ta TilepTOHil y Joaen 3i
CTeaTo30M Ie4YiHKU. I[HTEHCMBHO OOTrOBOPIOETHCS BU-
JiJIeHHSI OKpeMoi HO300riuHoi popmMu «MeTtabomiuyHo
acollifiloBaHa XXMpPOBa XBOpoOa MeYiHKW», OAHUM 3 KpU-
TepiiB MeTabOJIiuYHO1 AUCPEryJsiil SIKOI BBaXKa€ThCS
cyOkiHiuyHe 3ananieHHs [9]. JlocmiakyloTbecsi MOXIU-
BOCTi BUKOPHMCTaHHSI MapKepiB CYOKJIiHiYHOro 3ara-
JICHHSI, 30KpeMa BUCOKOUYYTJIMBOro C-peakTUBHOTO
oinka (hsCRP), B 9KOCTi NpeauKTOpPiB CEPLIEBO-CYANH-
Horo pu3nky [10].

PesyabraTii TpUBajIOro CIOCTEPEKEHHS 3a CTaHOM
0ci0, gKi 3a3HaiW Ail i0HI3yI0YOro BUIPOMiIHIOBAHHS
BHacainoK YopHOOMIILCHKOI aBapii, CBigyaTh Ipo Te, 110
4yacToTa MOEAHAHOI MATOIOTII CEpLIEBO-CYIMHHOI Ta TpaB-
HOI cucTeM (30KpeMa 3axBOPIOBaHb MEUYiHKM) € BUIIOIO
MOPiBHSHO 3 HEOMTPOMiHEHUMMU TIalliEHTaMM, a mepeodir
XxBOpoO — TsekuuM [11, 12]. ITpoTsarom nBOX OCTaHHIX
JIeCSITUPIY OYJIO OMUCAHO CTPYKTYPY KOMOPOigHOI IMaTo-
norii y xsopux 3 HAXKXII, ski 3a3Haiu BIJIUBY iOHi3YI0-
YOro BUIPOMIiHIOBAaHHSI BHAcHigoK YOpHOOWIbCHKOI
aBapii, OKpeMi MeTOIOJOrIUHI MiAXOAU 10 KOMIUIEKCHOI
OLIIHKM CTaHy 370pOB’S XBOPUX 3 KOMOPOiITHOIO MaTo-
JIori€to, AesiKi 0COOJMBOCTI MEPCUCTEHIIIl BipyCiB poau-
HU Herpesviridae Ta cTaH aHTUTEPIIECBIPYCHOIO iMyHiTe-
Ty, 3HAYEHHSI OKMCIIOBAJILHOTO CTPEeCy sIK JIAHKU PO3-
BUTKY COMaTHUYHOI TtaroJjiorii Tomro [13, 14].

tification of individual clusters of diseases on the
basis of clinical and molecular genetic data [5].

Non-alcoholic fatty liver disease (NAFLD;
K76.0) is the most common liver disease world-
wide. Over the last decade, there has been an
intensive accumulation of data on the pathogene-
tic mechanisms of NAFLD formation and its pro-
gression from steatohepatosis to steatohepatitis
and liver fibrosis [6]. Steatohepatosis is considered
as a disease that is accompanied by damage to
many organs and systems, among which cardio-
vascular disease is the leading cause of death in
patients with NAFLD. More and more research is
being published on the relationship between
NAFLD and cardiovascular disorders such as car-
diac arrhythmias, subclinical atherosclerosis,
coronary heart disease [7, §].

Recently, systemic low-grade inflammation (or
subclinical inflammation) and oxidative stress
have been identified as common factors contribu-
ting to the progression of pathological conditions
in the connective tissue of NAFLD and cardiovas-
cular disease. The pathogenetic mechanisms by
which subclinical inflammation contributes to the
development of insulin resistance, dyslipidemia,
atherogenesis, and hypertension in people with
hepatic steatosis are being elucidated. The selec-
tion of a separate nosological form «Metabolically
associated fatty liver disease» is intensively dis-
cussed, one of the criteria of metabolic dysregula-
tion of which is considered to be subclinical
inflammation [9]. Possibilities of using markers of
subclinical inflammation, in particular highly sen-
sitive C-reactive protein (hsCRP), as predictors of
cardiovascular risk are investigated [10].

The results of long-term monitoring of persons
exposed to ionizing radiation as a result of the
Chornobyl accident indicate that the incidence of
combined pathology of the cardiovascular and
digestive systems (including liver disease) is higher
compared to non-irradiated patients, and the
course of disease is more severe [11, 12]. Over the
last two decades, the structure of comorbid patho-
logy in patients with NAFLD exposed to ionizing
radiation due to the Chornobyl accident, some
methodological approaches to a comprehensive
assessment of the health of patients with comorbid
pathology, some features of persistence of viruses
of the family Herpesviridae and oxidative stress as a
link in the development of somatic pathology, etc.
were described [13, 14].
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IIpote gotenep 1e He chopMyaboBaHa liiJlicCHA KOH-
1LIeTILisI TTaTOTeHe3y CYIMYTHIX XpPOHIUHUX 3aXBOPIOBAaHb Y
xBopux 3 HAXKXII y micistaBapiiiHOMy T1epiofi, HE BU3-
HayeHe 3Ha4YeHHS CyOKJIiHiYHOTO 3amajieHHsT y (popMy-
BaHHI KOMOpPOiTHOCTi, HE 3alpOIIOHOBaHi MPUIHSTHI
JJI KJIIHIYHOT MpaKTUKW Ja0OopaTOpHi KpUTepii BUPi3-
HEHHsI XBOPHX 3 MiIBUIIEHUM PU3UKOM IIPOTPECyBaHHSI
KOMOPOiTHUX MaTOJOTiUHUX MPOIIECiB.

META POBOTU

OUiHNTH TIPOSIBY 3aMaJIbHOI peakllii Ta OKUCITIOBAJIBHO-
ro ctpecy y xsopux 3 HAXKXII y BinganeHomy mepioni
nicns Aii pakTopiB YopHOOMIBCHKOI aBapii.

MATEPIAJIN I METOJIN

Oo6crexeHo 82 xBopux 3 HAXKXIT yomnoBivoi crari, Bikom
(58,67 £ 0,85) pokiB, siKi Opaiu ydacTh y JIiKBigalli Ha-
cnigkiB YopHoOMIbChKOI aBapii y 1986—1987 pokax a6o
Oynu eBakyiioBaHi 3 30-km 30HM. diarno3 HAXKXII rpyH-
TyBaBCsl Ha IMiACTaBi HAsSIBHOCTI KMPOBOI AUCTpoii Te-
YiHKW OpH YJIBTPa3BYKOBIH Bi3yasisallil, BIICYTHOCTI A0C-
TOBiPHUX JAHUX IIOA0 PEryJISIPHOTO CIIOXKUBAHHS aJIKOTO-
JIIO Y BeJIMKUX 033X, BIACYTHOCTI CIiBiCHYIOUMX MPUYNH
JIIS1 XPOHIYHOTIO 3aXBOPIOBAHHS TIEUYiHKM (BUKIIOYEHHS
BipYCHOI, ayTOIMYHHOI Ta TEHETUYHO] €TiOJIOTi1).

o pocimkeHHs 3aydaiucs Nali€HTH i3 CYIMyTHBOIO Ta-
TOJIOTIEIO CEePLIEBO-CYINMHHOI CUCTeMMU (TilepTOHIYHA XBO-
po0a, ileMiyHa XxBopoba ceplisl, AucMeTaboIiuyHa KapIio-
naris). Jlo KputepiiB BUKTIOYEHHS BiJHECEHi: BiK MALliEHTIB
crapiie 70 poKiB; HasIBHICTb aJIKOTOJIbHOI XBOpPOOU Iie-
YiHKU, XPOHIYHOTO BipyCHOT0 a00 ayTOIMyHHOTO IeIaTuTy;
3aCTOCYBaHHS MPOTU3ANAIbHUX, MPOTUBIPYCHUX Ta aHTU-
OakTepialbHMX 3acO0iB IIOHAKMEHI 3a ABa TVXKHi 10 MO-
YaTKy JOCTIIKEHHS; HAasSIBHICTh B aHAMHE31 OHKOJIOTIUHUX
ab0 ayTOiMyHHMX 3aXBOPIOBaHb; TSKKM a00 JEKOMITEHCO-
BaHUI1 mepedir COMaTUYHOI Ta HEBPOJIOTIYHOI IMATOJIOTIi
OyIb-sIKOI1 JJOKaJTi3allii; CTaH TiC/Isl OTlepaTUBHUX BTPYJaHb;
BiIMOBA Malli€EHTA Bifl y4acTi Y JOCJIiI>KEHHi.

BukoHyBanu 3arajJbHOKJIiHIYHE OOCTEXXEHHSI, TeMaTo-
JIOTiuHi, OioXiMiyHi, iIMYHOJIOTIYHi Ta iHCTPYMEHTaJIbHi
(ynpTpa3ByKoBa [1iarHOCTUKA OPraHiB YepEeBHOI MTOPOXK-
HUHHU, €30(aroracTpoayoJaecHOCKOIisI) AOCTiIXKEHHS,
o TependadeHi yHi(iKkoBaHUM KITiIHIYHUM ITPOTOKO-
JIOM TIepBUMHHOI, BTOPMHHOI (CIeliaai3oBaHOl) MeIuy-
HOIi mortomoru [15] Ta KJIiHiYHOIO HacTaHOBOMO [16].

Y npobax BeHo3HO1 KpoBi Bu3Havanu hsCRP 3 Buko-
puctaHHaM Habopy peaktuBiB «Cardiac C-Reactive
Protein (Latex) High Sensitive» (xaT No 05401607 190;
Roche) BigmoBigHO MO iHCTPYKIIii BUPOOHUKA, TEp-
BUHHI OPOAYKTHU JiMONEPOKCUIALil Y TenTaH-i30po-
MAHOJBHMUX €KCTpaKTax TpW HOBXWHI xBuii 220 HM

cb) 440

However, a holistic concept of the pathogenesis of
concomitant chronic diseases in patients with
NAFLD in the post-accident period has not yet
been formulated, the importance of subclinical
inflammation in the formation of comorbidity has
not been determined, and laboratory criteria for
distinguishing patients with increased risk of patho-
logical comorbidities have not been proposed.

OBJECTIVE

To evaluate the parameters of inflammatory reaction
and oxidative stress in NAFLD patients in remote peri-
od after the influence of the Chornobyl accident factors.

MATERIALS AND METHODS

We examined 82 male patients with NAFLD, aged
(58.67 £ 0.85) years, who participated in the after-
math of the Chornobyl accident in 1986—1987 or
were evacuated from the 30-km zone. The diagno-
sis of NAFLD was based on the presence of fatty
liver disease on ultrasound imaging, lack of reliable
data on regular alcohol consumption in large
doses, lack of coexisting causes for chronic liver
disease (exclusion of viral, autoimmune and gene-
tic etiology).

The study involved patients with concomitant
pathology of the cardiovascular system (hyperten-
sion, coronary heart disease, dysmetabolic car-
diopathy). Exclusion criteria included: age of
patients over 70 years; the presence of alcoholic
liver disease, chronic viral or autoimmune hepati-
tis; use of anti-inflammatory, antiviral and anti-
bacterial drugs at least two weeks before the start of
the study; presence in the anamnesis of oncologi-
cal or autoimmune diseases; severe or decompen-
sated course of somatic and neurological patholo-
gy of any localization; condition after surgery;
refusal of the patient to participate in the study.

General clinical examinations, hematological,
biochemical, immunological and instrumental
(ultrasound diagnostics of abdominal organs,
esophagogastroduodenoscopy) studies were per-
formed, which were provided by the unified clini-
cal protocol of primary, secondary (specialized)
medical care [15] and clinical guideline [16].

In venous blood samples, hsCRP was determined
using a set of reagents «Cardiac C-Reactive Protein
(Latex) High Sensitive» (cat Ne 05401607 190;
Roche) according to the manufacturer’s instruc-
tions, the primary products of lipoperoxidation in
heptane-isopropanol extracts at a wavelength of
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(cmofykKy 3 i30JIbOBAaHUMM TOABIHHUMM 3B’SI3KaMM),
232 HM (mi€eHOBi KOH’toratu), 278 HM (OKCOmi€HOBIi
KOH’IOTaTH), BTOPWHHI TPOIYKTU iMOINEPOKCUIAIIII,
110 pearyroTh 3 TiobapoiTypoBoro kuciaoTow (ThK-ak-
TuBHI npoayktu a6o TBKAII), nmpoaykTu oxuciio-
BaJbHO1 Moaudikamii 0inkiB — 2,4-AMHITPOGEHLI-
rigpazonn (JH®I 370 — mpu mosxkwHi xBuri 370 HM;
[[HCDD;() — 430 HM).

Ha npoBegeHHSI AOCHIIXEHHS OTPUMAHO OO3BiJ
eTMYHO1 KoMicii JlepxkaBHo1 ycTaHOBU «HauioHalbHUIA
HayKOBUI LIEeHTp paniauiiiHoi MequuuHu HAMH Ykpa-
iHU».

CTraTUCTUYHY OOpOOKY pe3yJIbTaTiB JOCTIIXEHb MpPO-
BOJIWJIM 3a NTOTMIOMOTOI0 CTaTUCTUYHOTrO makety SPSS
(v.16.0 for Windows). IlepeBipky ¢opMU pO3IOAiIEHHS
B psAlax JaHUX 3[iMCHIOBAIN 3a goroMoroo tecty Koi-
moropoBa-CMipHOBa 1Sl onHiel BUOipku. BigxuiaeHHs
BiJi HOPMaAJbHOIO PO3MOALTY BBaXaJIW CYTTEBUM IpPHU
3HaueHHsIx p < 0,05. IlpoBoauBcsl NECKPUIITUBHUIA
aHaJli3 KOXHOI BHOIpKM 3 pPO3paXyHKOM CEpeaHbOro
3HadyeHHs1 (M) i crangapTHoi moxuoku (m). IIpo Ha-
JIEXKHICTb TOTO UM iHIIIOrO 3HAYEHHSI 3MiHHOI A0 CYKYII-
HOCTI 3 ypaxXyBaHHSIM 00’eMy BHUOIpKM 3miliCHIOBaIN 3a
JIOTIOMOTOI0 KpUTEPito TpyOorx moMUIoK. [J1st mopiBHSIH-
HSI TPHOX HE3AIEXHUX BMOIpOK 3acTocoByBasiM H-TecT
Kpyckana-Yonnica, aBox He3aiexHux Bubipok — U-
TecT ManHa-YiTHi. Xapakrep 3B’SI3Ky MiXX 3MiHHUMU
BU3HAYaBCs ILISIXOM pO3paxyHKy KoedillieHTa Kope-
nauii Crnipmena (1) [17].

PE3VYJIBTATU TA OBI'OBOPEHHS
Hnst xapakTepUCTUKMA CHUCTEMHOIO 3allajieHHS B SIKOCTi
Mapkepa 3actocoBaHo roka3HuK hsCRP, 3Baxkaroun Ha Te,
1110 YUCJIEHHI JOCTIKEeHHS TTOKa3aJI BaXJIMBiCTh BU3HA-
YeHHSI Oro piBHSI IJISI OLIHKU PU3UKY PO3BUTKY TSKKUX
CEPLIEBO-CYIMHHUX 3aXBOPIOBaHb Ta MPOrPeCyBaHHS XBO-
po6 neuinku [9, 10]. BixmosigHo a0 3HaueHb hsCRP xBopi
OyJ1u pO3MOodiJIeHi Ha Tpy TpyIu: 10 I rpynu (HU3bKOro pu-
3UKY PO3BUTKY CEpLIEBO-CyIMHHUX YCKJIAIHEHb) BKIIIOYUE-
HO XBOPMX, Y SIKMX 3HaUeHHsI [IOKa3HUKa He MepeBUIIlyBa-
Jgo 1 mr/n, no Il rpynu (TOMipHOTO pU3MKY) — XBOpi, Y
skux hsCRP 0yB B Mexkax Bin 1 mr/i go 3 mr/m, 111 rpymy
(BUCOKOTO PM3MKY) CKIIan xBopi, y skux hsCRP nepeBu-
myBaB 3 mr/ia. CopmoBaHi TaAKMM YHMHOM TPyMNu J0C-
TOBIpHO pi3HUMCS MixX coboro 3a piBHeM hsCRP (ta6g. 1).

TobTo, cepen 06CcTexKeHUX OLILIIICTL (48 3 82 a60 58 %)
cKJIagav XBOpi 3 cepedHiM Ta BUCOKUM PU3UKOM PO3-
BUTKY CEpLIEBO-CYIMHHUX YCKJIaTHEHbD.

Hnsa ouiHku criBBigHOMEeHHs 3MiH piBHSI hsCRP Ta
TpaguLiHUX MOKA3HUKIB, 1110 3aCTOCOBYIOTHCS B KJTiHi4-
Hill TIpaKTULi Aj1s JiarHOCTUKM 3alajeHHs, OyJ10 mpoa-

220 nm (compounds with isolated double bonds),
232 nm (diene conjugates), 278 nm (oxodiene con-
jugates), secondary products of lipoperoxidation
reacting with thiobarbituric acid (TBA-reactive
products or TBARP), products of oxidative modi-
fication of proteins — 2,4-dinitrophenylhydrazones
(DNPH370 — protein-bound hydrazones with
absorbance at 370 nm; DNPHu43p — at 430 nm).
The study was authorized by the Ethics Commis-
sion of the State Institution «National Research
Center for Radiation Medicine of the National
Academy of Medical Sciences of Ukraine».
Statistical processing of research results was per-
formed using the statistical package SPSS (v.16.0
for Windows). The distribution form in the data
series was checked using the Kolmohorov-
Smirnov test for one sample. Deviations from the
normal distribution were considered significant at
p <0.05. A descriptive analysis of each sample was
performed with the calculation of the mean value
(M) and standard error (m). The value of a variable
in the population, taking into account the size of
the sample, was carried out using the criterion of
gross errors. The Kruskal-Wallis H-test was used to
compare three independent samples, and the
Mann-Whitney U-test was used for two indepen-
dent samples. The nature of the relationship
between the variables was determined by calcula-
ting the Spearman correlation coefficient (r) [17].

RESULTS AND DISCUSSION

To characterize systemic inflammation, hsCRP
was used as a marker, given that numerous studies
have shown the importance of determining its level
to assess the risk of severe cardiovascular disease
and progression of liver disease [9, 10]. According
to hsCRP values, patients were divided into three
groups: group I (low risk of cardiovascular compli-
cations) included patients in whom the value did
not exceed 1 mg/l, group II (moderate risk) —
patients in whom hsCRP was in the range from
1 mg/1 to 3 mg/1, group III (high risk) — patients
in whom hsCRP exceeded 3 mg/l. Thus formed
groups differed significantly in the level of hsCRP
(Table 1).

That is, among the surveyed the majority (48 out
of 82 or 58%) were patients with medium and high
risk of cardiovascular complications.

To assess the correspondence of changes in
hsCRP levels and routine parameters used in clin-
ical practice for the diagnosis of inflammation,
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Ta6nauusa 1

NokasHukn Bucokouytnusoro CPb (hsCRP) y rpynax xBopux 3 pi3HUM pU3NKOM PO3BUTKY TAXKKUX CepLEBO-

CYAMHHUX YCKNAAHEHb
Table 1

Indicators of highly sensitive CRP (hsCRP) in groups of patients with different risk of severe cardiovas-

cular complications

Fpyna ob6cTexXeHHs

MiHimanbHe 3Ha4eHHs, Mr/n

MakcumanbHe 3Ha4eHHs, Mr/n M=m

Groups Minimum value, mg/L Maximum value, mg/L

Huabkoro puauky (1) / Low risk (1) 34 0,07 0,95 0,583 £ 0,049
Momiproro pusuky (Il) / Moderate risk (I1) 22 1,17 2,97 1,794 + 0,126
Bucokoro puauky (lIl) / High risk (1Il) 26 3,02 8,65 5,076 + 0,444

Mpumitky. Pignuug mix |, 1l Ta lll rpynamm 3a H-tectom Kpyckana-Yonnica goctosipHa (p = 0,0001); pisHuus mix rpynamm 3a U-tectom ManHa-YitHi goctosipa (p i, = 0,0001;

p1i= 0,0001; py, = 0,0001).

Notes. The difference between groups |, Il and Il on Kruskal-Wallis H-test is significant (p = 0.0001); the difference between the groups on Mann-Whitney U-test is significant

(pi=0.0001; pym = 0.0001; py,m = 0.0001).

Ta6nuusa 2

MNokasHuKM neiikorpamm Ta wWBKUAKOCTI ociaaHHA eputpouuTtie (LLIOE) B rpynax xBopux 3 pisHUM pU3MKOM

PO3BUTKY TAXKUX CEpLEBO-CYAUHHUX YCKNaaHeHb (M + m)

Table 2

Leukogram and erythrocyte sedimentation rate (ESR) in groups of patients with different risk of severe

cardiovascular complications (M + m)

I'pyna oGcTexeHHs Jleitkoumt  EosuHodinu Heittpodinu JNlimbouutn  MoHouuTtK LLIOE
WBC Eosinophils Neutrophilic granulocytes Lymphocytes Monocytes MM/rog,

Groups 10°L % NannuKosAepHi CermeHTosnepHi % % ESR
stab, % segmentated, % mm/h

Hu3bkoro puauiky / Low risk 542 +0,18 1,9+04 3,1+03 540+15 33,0915 8104 70£13

(I,n=234)

MomipHoro pusuky / Moderate risk 6,85 = 0,55 3,2+0,7 21+£0,1 54,0 £0,9 33,0+ 1,1 70+0,7 13,4 + 3,1

(I, n=22)

Bucokoro pusuky / High risk 7,25+ 0,35 41+0,7 2,7+0,3 532+19 31,3+1,6 9,605 18,7+ 3,0

(1, n = 26)

Pn® 0,019 0,059 0,134 0,630 0,628 0,068 0,262

pP 0,165 0,040 0,044 0,597 0,529 0,303 0,270

PP 0,003 0,047 0,222 0,664 0,354 0,125 0,123

P’ 0,582 0,488 0,603 0,338 0,766 0,033 0,470

MpumiTkn. 2pisnunus mix |, 1 Ta lll rpynamm 3a H-Tectom Kpyckana-Yonnica; PpisHuus Mix 3a3HayeHmm rpynamu 3a U-Tectom MaHHa-YiTHi.
Notes: 2difference between groups I, Il and IIl on Kruskal-Wallis H-test; is the difference between these groups on Mann-Whitney U-test.

HaJli30BaHO TMOKA3HUKM IIBUAKOCTI OCiTaHHSI €pUTPO-
mutiB (LHOE) Ta neiikoumrapHoi ¢popmynu (Tada. 2).

JlocToBipHi BiIMiHHOCTI MiX rpyniaMu HasiBHi JIUIIIE 3a
MOKAa3HMUKOM 3arajibHoi1 KiJIbKOCTi JJEMKOLMTIB, X04a J10-
CUTb BUPA3HOIO € TEHAEHIIisI 110A0 30iIbIIEHHS BiICOT-
Ka eo3nHodiniB Ta HIOE y rpymnax ImigBUIIIEHOTO pU3UKY
CepLIeBO-CYIMHHUX YyCcKJIaaHeHb. [Ipu 1boMy B TIpyini
XBOPUX B IIJIOMY iCHYE MPSIMUIA KOPEJTSILIMHUI 3B’ 130K
Mmix piBHeM hsCRP Tta kinbKicTio jeitkouuTis (rs = 0,463;
p = 0,002), piBHem hsCRP Ta Bimcorkom eo3mHODiTiB
(rs=0,416; p =0,035), piBHem hsCRP ta LLIOE (r; = 0,440;
p = 0,040).

3Baxkalyy Ha MOBiAOMJIEHHS 1IOAO AiarHOCTUYHOTO
3HAYEHHSI CHiBBiTHOIIEHHS MiX piBHEM HEUTPOdiIiB Ta
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erythrocyte sedimentation rate (ESR) and leuko-
cyte formula were analyzed (Table 2).

Significant differences between the groups are
available only in terms of total leukocytes, although
there is a clear tendency to increase the percentage of
eosinophils and ESR in groups at increased risk of
cardiovascular complications. In the group of
patients as a whole there is a direct correlation
between the level of hsCRP and the number of leuko-
cytes (r; = 0.463, p = 0.002), the level of hsCRP and
the percentage of eosinophils (r; = 0.416, p = 0.035),
the level of hsCRP and ESR (r; = 0.440, p = 0.040).

Given the reports on the diagnostic value of the
relationship between neutrophil and lymphocyte
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JiMmpouuTie (N/L) K IOCTYIHOTrO sl PyTMHHOTO
KJIIHIYHOTO BUKOPUCTAHHS MapKepa 3arajibHo1 peakilii
OpU OLIHII PU3UKY Kapaio-lLepeOdpalbHUX CYIUHHUX
yCKJaAHEHb, TaKoX OyJo IIpoaHai3oBaHO M I
crniBBigHOIIeHHs. He BCTaHOBIEHO BiAMiHHOCTEN MixX
TrpyIiaMy XBOPUX 3 Pi3HUM PU3MKOM PO3BUTKY TSKKUX
CepLIeBO-CYIMHHMX YCKJIaAHEHb 3a MOKa3HUKOM N/L,
saxkuit B I rpyni cranoBus (1,85 = 0,19) ym. on., y I1 —
(1,81 £0,10) ym. ox., y IIT — (2,11 £ 0,26) ym. ox. [1po-
Te TPU aHaMi3i KopeJsuiiiHmX 3B’sa3KiB MixX N/L i
hsCRP BusiBieHO HeraTUBHUI ClIaOKWiI 3B’SI30K B
TPYIli HU3bKOI'O PU3MKY Ta ITO3UTUBHY KOpEJISLilo ce-
PEAHBOTO PiBHS B IPYITi BACOKOTO PU3UKY (TabI. 3).

ITpu boMy MO3UTHMBHA KOPEJSLisl CEPEAHBOTO PiBHS
mixk BMictom hsCRP i mimdonuriB HagBHA B TpyIIi
HU3BKOTO PU3UKY, TOAi K Y TPYyIli BUCOKOTO PU3UKY
MO3UTUBHA KOpEJslisl CcepeaHbOro piBHS CHOC-
Tepiraerbesl Mixk BMicToM hsCRP i Helitpodini. Lle
crmiBnaga€e 3 ony0JIiKOBaHUMM JaHUMU 1IOOO0 Ipo3a-
MajabHOI poJii HeUTPO(dIiJIiB MPU PO3BUTKY aTepOCKIIE-
poO3y CYAWHHOI CTiHKM Ta MPOTEKTUBHOTO e(heKTY
JimdouutiB [18, 19]. OTxe, Ha miACTaBi OTpUMaHUX
pe3yJibTaTiB MOXHa BBaXaTu, 10 CITiBBiIHOILLIEHHS
N/L y xBopux 3 Komop0inHuM nepedirom HAXKXII ta
CEpLIEBO-CYIMHHOI CUCTEMU € TMEePCIEKTUBHUM Ji1abo-
pPaTOpPHUM MapKepoM ISl BUPiZHEHHST XBOPUX 3 BUCO-
KMM PU3UKOM IIPOrpeCyBaHHS CEpLIEBO-CYIMHHOI I1a-
TOJIOTIi.

J1st monepeaHbO1 OLIiHKY MOXJIMBOCTI BUKOPUCTAH-
HSI ITOKA3HUKIB, 110 JO3BOJISIIOTh JiarHOCTYBAaTH PO3BU-
TOK OKMCJTIOBAJILHOTO CTpeCy SIK HeBilm €MHOI CKlIamgo-
BOI CUCTEMHOI 3amajbHOI peakilii, 0y0 mpoaHasizoBa-
HO MOKa3HUKU MePeOiry MporeciB OKUCIIOBATbHOT MO-
nugikanii ginigiB i 6inkiB. Ilpu aHamizi iHoUBiTya b-
HUX 3HaYeHb MOKA3HUKIB JiNoNepoKCUaallii IiaBu-
mweHHs1 BMicty TBKAIT BusHaueHo y 26 3 34 xBopux |

Ta6nuusa 3

(N / L) levels as a marker of inflammatory response
available for routine clinical use in assessing the risk
of cardiocerebral vascular complications, this rela-
tionship was also analyzed. There were no differ-
ences between groups of patients with different risk
of severe cardiovascular complications in terms of
N / L, which in group I was (1.85 & 0.19) units, in
group II — (1.81 = 0.10) units and in III — (2.11 £
0.26) units. However, the analysis of correlations
between N / L and hsCRP revealed a negative weak
relationship in the low-risk group and a positive
correlation of the average level in the high-risk
group (Table 3).

In this case, a positive correlation of the average
level between the content of hsCRP and lympho-
cytes is present in the low-risk group, while in the
high-risk group, a positive correlation of the average
level is observed between the content of hsCRP and
neutrophils. This coincides with the published data
on the pro-inflammatory role of neutrophils in the
development of vascular atherosclerosis and the
protective effect of lymphocytes [18, 19].
Therefore, based on the obtained results, we can
assume that the N / L ratio in patients with comor-
bid course of NAFLD and cardiovascular system
diseases is a promising laboratory marker for distin-
guishing patients at high risk of progression of car-
diovascular pathology.

To preliminarily assessing the possibility of used
indicators to diagnose the development of oxidative
stress as an integral part of the systemic inflamma-
tory response, the indicators of the processes of
oxidative modification of lipids and proteins were
analyzed. In the analysis of individual values of
lipoperoxidation indicators, an increase in the con-
tent of TBCAP was found in 26 of 34 patients of

3HaveHHA KoediuieHTiB paHroBoi kopenauii CnipmeHa (r;) mix BmicTom HeuTpodinie, nimcouuris, ix
cnigBipHoweHHAaM (N/L) Ta piBHem Bucokouytnusoro CPb (hsCRP) B rpynax xsopux 3 pisHUM puU3MKOM

PO3BUTKY TAXKKUX CcepueBo-CYAUMHHUX YCKN1aAHEHb
Table 3

The value of Spearman’s rank correlation coefficients (r,) between the content of neutrophils, lymphocytes,
their ratio (N / L) and the level of highly sensitive CRP (hsCRP) in groups of patients with different risk of

severe cardiovascular complications

I'pyna pusuky / Risk group
Mokasuuku / Indices Husbkoro / low (I, n = 34) Bucokoro / high (lll, n = 26)
Is p Is p
hsCRP i N/L // hsCRP and N/L -0,488 0,153 0,539 0,048
hsCRP i Heiitpodinu / hsCRP and neutrophilic granulocytes -0,168 0,642 0,564 0,050
hsCRP i nimdpoumtn / hsCRP and lymphocytes 0,506 0,049 -0,330 0,295
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rpyru, y 16 322 — Il rpyru, y 22 3 26 — 111 rpyrn. Mix
TPyIaMu 3 Pi3HUM PU3UKOM CEPLIEBO-CYIUHHUX YCK-
JIaJHEHb HE BCTAHOBJIEHO AOCTOBIPHUX BiAMiHHOCTEM
3a MOKa3HUKaAMM JimolepoKcuaallii, OKpiM moc-
TOBipHO 30iJILIIEHOI0 PiBHS CHOJYK 3 i30JIbOBAHUMU
noaBitHMMU 3B’s13KaMu y xBopux Il rpynu BiZiHOCHO
noka3HukiB I rpynu. Xoua npuBepTarTh yBary u
OiJbIII BMCOKi cepemHi 3HaYeHHS PiBHIB Ji€HOBUX Ta
OKCOJIiEHOBUX KOH toraTiB y xBopux Il rpymu, siki maii-
JKe B JIBa pa3y MEpeBUILYIOTh BilMOBiIHI 3HAYEHHS B
iHIIMX rpymnax (Tad. 4).

Xoua rpynu He MaJlu JOCTOBIpHUX BiIMiHHOCTEH 3a
piBHEM MPOAYKTIB OKMCIIOBaJbHOI Moaudikaiii
oinkiB, minpuieHHs Bmicty JAH®I 430 3apeecTpoBaHo
y 12 3 34 xBopux I rpyrmu, y 10 3 22 — Il rpynu, y 10 3
26 — 111 rpynu. I1pu poMy B yCix rpymax crioctepiraia-
cs1 BUCOKa MO3UTUBHA Kopesiisa Mixk piBHeM JITH®I 379
ta JH®I430: y I rpymi — 1, = 0,820 (p = 0,0001), y 11
rpymi — 1, = 0,736 (p = 0,010), y Il rpymi — r, = 0,878

Taonuusa 4

group I, in 16 of 22 — group II, in 22 of 26 — group
I11. There were no significant differences in lipoper-
oxidation rates between the groups with different
risks of cardiovascular complications, except for a
significantly increased level of compounds with iso-
lated double bonds in group II patients relative to
group I. Although higher average values of levels of
diene and oxodiene conjugates in patients of group
II, which are almost twice higher than the corre-
sponding values in other groups (Table 4).

Although the groups did not have significant dif-
ferences in the level of products of oxidative modifi-
cation of proteins, an increase in the content of
DNPHu430 was registered in 12 of 34 patients of group
I, in 10 of 22 — group 11, in 10 of 26 — group III. In
all groups there was a high positive correlation
between the level of DNPH370 and DNPHu3p: in group
I —1,=0.820 (p = 0.0001), in group II — r, = 0.736
(p = 0.010), in group III — r; = 0.878 (p = 0.0001).

BmicT npoaykTiB okucatoBanbHoi Mogudikauii ninigie i 6inkie y xsopux 3 pi3HUM pU3UKOM PO3BUTKY TAKKUX

cepueBO-CYAUHHUX YCKNapHeHb (M + m)
Table 4

The content of lipids and proteins products of oxidative modification in patients with different risk of severe

cardiovascular complications (M + m)

I'pynu pu3suky / Risk groups

Moka3Hukun OavHuui p
. . Hu3bkoro/low nomipHoro/moderate  Bucokoro/high
Indices Units (I, n=34) (I, n=22) (NI, n = 26)
Cnonyku 3 i301b0BaHUMM MOABIAHVMM 3B’'A3KaMM  OA.OM.T./MA 0,754 £ 0,168 1,450 = 0,277 0,796 + 0,229 Py’ = 0,080
Compounds with isolated double bonds OD per mL p,°= 0,031
pyiP = 0,846
pII,IIIb =0,098
[LlieHoBi KOH'toraT ofL.oM.r./mMn 1,012 £ 0,223 1,954 + 0,463 0,617 0,117 P =0,196
Diene conjugates OD per mL pu°=0,161
P = 0,421
P = 0,121
OkcopjeHoBI KOH’toraTu op.on.r./mn 0,746 + 0,140 1,622 + 0,565 0,857 £ 0,109 Py’ = 0,568
Oxodiene conjugates OD per mL = 0,476
py= 0,278
P’ = 0,888
TBKAIM HMOJIb/MAI 6,032 + 0,388 5,684 = 0,321 6,023 = 0,295 P = 0,747
TBARP nmol per mL p,°= 0,410
pi= 0,769
p||,|||b =0,750
JHOr370 0n.om.r./mn 3,326 + 0,233 3,096 + 0,154 3,254 + 0,174 P = 0,882
DNPH370 0D per mL p,°= 0,888
M,mb = 0,722
P’ = 0,622
OH®Or430 0A.0M.r./Mn 2,086 + 0,124 2,201 £ 0,138 2,192 +0,124 P = 0,801
DNPH430 0D per mL p,°= 0,525
Py = 0,769
P = 0,644

Mpumitku: 3pisimnug mix 1, 1l Ta lll rpynamm 3a H-tectom Kpyckana-Yonrica; bpiSHVILlﬂ MiX 3a3HaueHumu rpynamm 3a U-tectom ManHa-YitHi; TBKAIM — npoaykTu, Wwo pearyiotb 3
TiobapbiTyposoto kucnotoo; AHD 370, AHDI 430 — 2,4-AMHITPODEHINTIAPA30HM, IO BU3HAYANMCS NPY AOBXMHI xBuni 370 i 430 HM, BiANOBIAHO.

Notes: adifference between groups I, Il and IIl on Kruskal-Wallis H-test; Pdifference between these groups according on Mann-Whitney U-test; TBARP — products that react with
thiobarbituric acid; DNFGs7o, DNFGa3o — 2,4-dinitrophenylhydrazones, determined at a wavelength of 370 and 430 nm, respectively.
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(p = 0,0001). e € cBimyeHHSIM OJHOMAHITHOCTI Me-
pebiry npolieciB OKMCIIOBabHOT MoaudiKallii 0iJIKiB B
ycix rpynax. JlocToBipHa HeraTuBHA KOPeJIslisl CEpeIHb-
oro piBHs Mix BMicToM JJH®I 430 Ta hsCRP HasiBHa -
me B I rpymi (r; = -0,573; p = 0,016) i He criocTepirana-
ca B II'i III rpynax (r, = 0,091 (p = 0,790) i r, = -0,274
(p = 0,365), BinmoBimHO). MOXIMBO 1i¢ € IPOSIBOM
3MiH IIBUAKOCTI Aerpananii KapOOHITbOBAHUX OiJIKO-
BUX MPOAYKTIB MPU Pi3Hill iHTEHCUBHOCTI 3aI1aJIbHOTO
Mpolecy.

TakuM 4yMHOM, MpoOBeAcHaA OLliHKA MOKA3HUKIB, SIKi
XapaKTepU3yIOTh MPOLECU OKHCIIOBaJbHOI Moau(iKa-
Lii nimigiB i 6i1KiB, MoKa3aia, 1110 aKTUBallisl MPOLECiB
Jinonepokcuaauii 3 miaBuineHHsIM BMicTy TBKAII
CIIOCTEPIra€ThCsl y OLIBIIOCTI XBOPUX B KOXKHIN 3 TpyIn
PU3UKY PO3BUTKY TSKKUX CEPLIEBO-CYIMHHMX YCKIIaa-
HeHb (y 76 % ob6ctexenux | rpynu, y 73 % — 11 rpynu,
y 85 % — 111 rpynun), a HakormmueHHst JH®I 430 —y 35 %,
45 % Ta 38 %, BiOIIOBiTHO.

Cnin 3a3HaYNTH, 1110 OCTAaHHIM YacoM yBara J0CTif-
HUKIB Bce OiJbllle 30CEPeaKYETHCS Ha PO3POOJEHHI
MiJX0diB, 3a JOIMOMOIOIO SIKMX 0YJ10 O MOX/IMBO BUPi3-
HSITU MAali€HTIB 32 CXUJIbHICTIO JO PO3BUTKY YCKJIAMI-
HEHb IpU KOMOPOIiAHil MmaToJIorii, 1110 acollilioBaHa 3
MeBHUMMU 3axBOoproBaHHAMM, 3okpema HAXKXIT Ta
ceplLeBO-CyIMHHOO maToJoriero. e € omHUM 3 Ham-
psIMiB BUDILLIEHHS Ipo0JjieMu 3a0e3reueHHs] HagaHHSI
MEIUYHOI TOTIOMOI'M MPU XPOHIYHOMY Hepediry maro-
JIOTIYHMX TIPOLIECiB 3 PO3BUTKOM KOMOPOiTHOI maTo-
JIorii, mepeayciM npu yHKIiOHAAbHI HETOCTaTHOCTI
OpraHiB i CUCTEM OpraHiB Ha TJi CITOJIyYHOTKAHUHHUX
3MiH B HUX. AKTUBHO OOTOBOPIOETHCSI 3HAYEHHS OKpe-
MUX YMHHMKIB, Y TOMY YUCJIi pOJIb MiKpOOiOTH KHUIIIeY-
HMKA, y MiATpUMaHHi MeTabOoJiYyHOIro 3amajeHHS.
Oco06MBOI TOCTPOTH HEOOXiTHICTh TTOJAIBIITIOTO YIOC-
KOHAaJICHHSI aJITOPUTMIB MiarHOCTUKM i TaKTUKHU JIiKy-
BaHHS Ha ITiICTaBi HAYKOBO OOIPYHTOBAHUX ITiTXOIiB
HaOyBa€e mpu Kypalii Mali€HTiB CTaplIUX BiKOBHUX
TPYIL.

3Baxkalyy Ha BUIIe3a3HaueHe Ta OTPUMaHi JaHi,
MEePCIIEKTUBHUM HaIpsSIMOM MOJAJIBIINX AOCTIIKEHb €
nepeBipKa HACTYITHOI TiNOTe3u: 3MiHMU MiKpOOiOTH KU-
IIEYHNKA, PO3BUTOK SKUX MOXKE OYTHM TIOB’sSI3aHUI i3
30BHILIHBOCEKPETOPHOIO HEAOCTATHICTIO MEYiHKU Ta
MiAUJIYHKOBOI 3a703M MPU 1X XUPOBOMY Iepepoj-
JKEHHi, BIUIMBAIOTh Ha IIATPUMAHHS CUCTEMHOI 3a-
najabHOI peakllili HU3bKOro piBHSI, IPOrpecyBaHHS
HAKXITI i mopyiieHs ninmigHoro ooMiny. Lle migsuiirye
PU3UK PO3BUTKY TSKKUX CEPLEBO-CYIMHHUX YCKJamd-
HEHb Ha TJ1i OKMCIIIOBAJIBLHOIO CTPeCy B 0Ci0, SIKi 3a3Ha-
JI1 BITUBY (pakTopiB YopHOOMIBCHKOI aBapii.

This is the evidence of uniformity of the processes
of oxidative modification of proteins in all groups.
Significant negative correlation of the mean level
between the content of DNPH430 and hsCRP was
available only in group I (r;=-0.573; p = 0.016) and
was not observed in groups II and III (r, = 0.091
(p = 0.790) and r, = -0.274 (p = 0.365), respective-
ly). Perhaps this is a manifestation of changes in the
rate of degradation of carbonylated protein products
at different intensities of the inflammatory process.

Thus, the evaluation of indicators characterizing
the processes of oxidative modification of lipids and
proteins showed that the activation of lipoperoxida-
tion processes with increasing TBARP content was
observed in most patients in each group of the risk
for severe cardiovascular complications (76 % of
subjects in group I, in 73 % — group 11, 85 % —
group III), and the accumulation of DNPH43p — in
35 %, 45 % and 38 %, respectively.

It should be noted that in recent years,
researchers have increasingly focused on develop-
ing approaches that would distinguish patients by
susceptibility to complications in comorbid con-
ditions associated with certain diseases, including
NAFLD and cardiovascular disease. This is one
of the ways to solve the problem of providing
medical care in the chronic course of pathologi-
cal processes with the development of comorbid
conditions, especially in functional insufficiency
of organs and systems against the background of
connective tissue changes in them. The impor-
tance of individual factors, including the role of
the intestinal microbiota, in maintaining meta-
bolic inflammation is actively discussed. The
need for further improvement of diagnostic algo-
rithms and treatment tactics on the basis of scien-
tifically sound approaches becomes especially
actual in the supervision of patients of older age
groups.

Given the above and the obtained data, a
promising area of further research is to test the
following hypothesis: changes in intestinal
microbiota, the development of which may be
associated with exocrine liver and pancreatic
insufficiency in their fatty degeneration, affect
the maintenance of low-level systemic inflam-
mation, progression of NAFLD and disorders of
lipid metabolism. This increases the risk of
severe cardiovascular complications due to
oxidative stress in people affected by the
Chornobyl accident.
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BUCHOBKHA

1. Anani3 3miH piBHs B KpoBi hsCRP, mpoaykTiB oKuc-
JoBaJIbHOT Moandikarrii mimimis i 6inkis, LLIOE ta mo-
Ka3HUKIB JIeKOrpaMU CBiZ4MTb PO MOKJIMBICTH iX
3aCTOCYBaHHS JUISI OLLiIHKU PiBHST CCTEMHOTO 3arajleH-
HSI B OCi0, sIKi 3a3HaJIu BIJIUBY (pakTopiB HOpHOOUIIBCH-
Kol aBapii, npu ogHouyacHoMy nepediry HAZKXII Ta
XBOpPOO CeplIeBO-CYAMHHOI CUCTEMU.

2. 3a piBHeM hsCRP HasiBHICTbh CYOKJTIHIYHOTO 3amaJleH-
HS1 1 pU3BMKY PO3BUTKY YCKJIAIHEHOI CEepLEBO-CYIMHHOL
naToJIOril BCTaHOBJIEHA y OuIbIIOCTI xBopux 3 HAZKXII
(58 %), 3 HUX BUCOKUIA pU3KK OYB Y 32 % XBOpUX, IIOMIp-
HMIA (cepenHiit) — y 26 %. Lle minTBepmKyBaiocs: HasiB-
HUMM KOpeJIsLiiHUMU 3B’s13KkaMu Mixk piBHeM hsCRP ta
KibKicTio seiikomuTiB (r; = 0,463, p = 0,002), piBHeM
hsCRP Ta Bincotkom eozunodimis (1, = 0,416, p = 0,035),
piBHeM hsCRP Ta IIIOE (r; = 0,440, p = 0,040).

3. AKTHBalis TPOLECiB Jirnonepokcuaallii 3 HaKOMu-
yeHHsIM BTOpuHHUX TBK-akTUBHUX MPOIYKTiB cHOC-
TepiraeTbes y 6inbiocti xBopux 3 HAXKXIT He3anexkHO
BiJl CTYMEHsI pU3UKY PO3BUTKY TSKKUX CePLIEBO-CYAMH-
HUX YCKJIaHEHb, a MiABUILIEHHS PiBHS MPOAYKTiB OKHC-
JIoBasibHOT Moaudikaliii 6ikiB — y 35—45 % xBopux.
4. CriBBiZHOILLIEHHSI HEUTpOdinu / AiMPOLUUNTH TTO3U-
TuBHO Kopeoe 3 hsCRP y XxBopux 3 KOMOpPOiTHUM ITe-
pebirom HAZKXII Ta ceplLieBO-CyIMHHOI CUCTEMU €
MEPCIeKTUBHUM IOCTYITHUM JaOOpaTOPHUM MapKe-
pOM 11 BUPi3HEHHSI XBOPUX 3 BHUCOKUM PU3UKOM
MPOrpecyBaHHS CePLEBO-CYIMHHOI MATOJIOTII.

CNMUCOK BUKOPUCTAHUX OAXEPEN

1. Xu X., Mishra G. D., Jones M. Evidence on multimorbidity from def-
inition to intervention: An overview of systematic reviews. Ageing
Res. Rev. 2017. Vol. 37. P. 53-68. doi: 10.1016/j.arr.2017.
05.008.

2. Halli-Tierney A. D., Scarbrough C., Carroll D. Polypharmacy: evalu-
ating risks and deprescribing. Am. Fam. Physician. 2019. Vol. 100,
no. 1. P. 32-38.

3. Representation of people with comorbidity and multimorbidity in
clinical trials of novel drug therapies: an individual-level participant
data analysis / P. Hanlon, L. Hannigan, J. Rodriguez-Perez et al.
BMC Med. 2019. Vol. 17, no. 1. P. 201. doi: 10.1186/512916-019-
1427-1.

4. Comorbidity scoring with causal disease networks / J. H. Jhee, S.
Bang, D.-G. Lee, H. Shin. /EEE/ACM Trans. Comput. Biol. Bioinf.
2019. Vol. 16, no. 5. P. 1627-1634. doi: 10.1109/TCBB.2018.
2812886.

5. comoRbidity: an R package for the systematic analysis of disease
comorbidities / A. Gutierrez-Sacristan, A. Bravo, A. Giannoula et al.
Bioinformatics. 2018. Vol. 34, no. 18. P. 3228-3230. doi: 10.
1093/bioinformatics/bty315.

CONCLUSIONS

1. Analysis of changes in blood levels of hsCRP,
products of oxidative modification of lipids and pro-
teins, ESR and leukogram indicators testify to the
possibility of their use for assessing the level of sys-
temic inflammation in persons affected by the
Chornobyl accident, with concomitant NAFLD and
cardiovascular disease.

2. According to the level of hsCRP, the presence of sub-
clinical inflammation and risk of complicated cardio-
vascular pathology was found in most patients with
NAFLD (58 %), of which 32 % had a high risk and
moderate — 26 %. This was confirmed by the existing
correlations between the level of hsCRP and leukocyte
count (r, = 0.463, p = 0.002), the level of hsCRP and
percentage of eosinophils (1, = 0.416, p = 0.035), the
level of hsCRP and ESR (1, = 0.440, p = 0.040).

3. Activation of lipoperoxidation processes with
accumulation of secondary TBA-active products was
observed in most patients with NAFLD regardless of
the risk of severe cardiovascular complications, and
an increase in the level of products of oxidative mod-
ification of proteins — in 35—45 % of patients.

4. The neutrophil / lymphocyte ratio positively cor-
related with hsCRP in patients with comorbid
NAFLD and cardiovascular system and is a promis-
ing available laboratory marker for distinguishing
patients at high risk of progression of cardiovascular
pathology.
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