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CTPYKTYPHO-®YHKIIIOHAJIBHI 3MIHU MIOKAPIIA
B YYACHMUKIB JIIKBUIAIIIT HACJIIKIB ABAPII

HA YOPHOBWJIBCHKIN AEC MOJTHOI'O MTEPIONY,
AKI 3AXBOPLJIN HA ITYKPOBUM TIABET 2 TUITY

MeTa: BMBUMTY NOKA3HMKM CTPYKTYPHO-PYHKLIIOHANBHKX 3MiH MiOKapLa B y4acHUKiB NikBigauii Hacnigkis asapii (Y1-
HA) Ha YAEC itionHoro nepiogy, fiki 6ynn onpoMiHeHi B MONOAOMY BiLli Ta 3aXBOPinM Ha LyKPOBWiA AiabeT 2 Tuny.
Marepianu 1a metoau. O6¢cTexxeHo 111 YIHA Ha YAEC iiogHoro nepiofy, onpoMiHeHux y Mosogomy Bili (18-35
pokiB), Aki 6ynn po3nogineHi Ha gBi rpynu: rpyna I (ocHoBHA) — 66 0ci6, Aki xBopiloTb Ha LM 2 tuny; rpyna II
(nopiBHAHHA) — 45 0Ci6 3a HasABHOCTI HE3MiHEHOrO MIOKO30TONEPAHTHOMO TeCTy. [031 30BHiLHBOrO ONPOMiHEHHS
craHoBunn 10,0-860,0 m38. Ipyna III (Ho3onoriyHoro kKoHTpon) — 20 ocib, AKi cTpaxpaatoTs Ha L 2 Tuny, ane He
3a3Hanu pii ioHisyloyoro BunpomiHioBaHHs (IB); IV — HopmatueHa rpyna. 3a Bikom, couiogemorpadiyHnmMm nokasHu-
KaMu Ta piBHeM OCBiTU rpynu 06CTeXYBAHWUX CTAaTUCTUYHO He Bifpi3Hanuch. Exokapaiorpadito i gonnnepexokapaior-
padito npoBoaMnM B O[LHO- Ta ABOMIpHOMY pexuMax 3rigHo 3 pekomeHpauismu European Association of
Echocardiography. KoHueHTpauito 3aranbHoro agMnoHeKTUHy i npo3ananbHux uutokiHie (PHM-o ta 1/1-6) BU3HaYanu
iMyHothepMeHTHUM MeTofOM. CTaTUCTUUYHY 06POGKY OTPMMAHWX AaHUX MPOBEAEHO 33 J0NOMOTO MPOrpamMHoro 3abes-
neyeHHa Microsoft® Excel 2002.
Pe3ynbraTu. B YJIHA Ha YAEC iiogHoro nepiogy 3 LI 2 Tuny npouecu pemofentoBaHHA Miokapfa BigbyBanucs 3a pa-
XYHOK [OCTOBipHOrO 36inbleHHSA NiHiliHUX noka3HukiB. 06’'emHi nokasHukmn (KAO, KCO Ta ix iHAekcK) 3Haxoaunmcs B
MeXax rpaHM4YHO AONYCTUMOrO PiBHSA, NPOTE [LOCTOBIPHO NEPEBULLYBaNM iX 3HaYeHHsA B 0Cib HopMaTuBHOT rpynu. Ma-
N0 micue 36iNblEHHA MacK MioKapaa NiBOro WiyHOYKa Ta Moro iHAEKCiB 3 GOPMYBAHHAM CTPYKTYPHO-TEOMETPUYHUX
3MiH, NepeBaxHo, y BUMALI KOHLEHTPUYHOT rinepTpodii 3i 3MeHWeHHsM CKOPOTMBOT 34aTHOCTI Miokapaa. lepeBax-
Ha GiNbWIiCTb OCHOBHMX MOP(OMETPUYHUX NMOKA3HMKIB MiOKapfa He Mana BigMiHHOCTEN B A030BUX Migrpynax, B TOM
e yac B oci6 3 130 noHag 500 m3B yacToTa 3Ha4HOi rineptpodii nisoro wayHouka (IMMJIW noHag 149 r/m?) poc-
TOBipHO NepeBuLLyBana Lei NMOKa3HUK B 0Ci6 3 MeHWMMK [O03aMKU 30BHILHLOrO ONpPOMiHeHHs. [pyU MaKcMManbHUX
3HayeHHax [30 Biamivanucs 6inbu iHTEHCMBHI (hiGponnacTuyHi npolieck B Miokapai [AocToBipHe 36inblleHHsA NoKas-
HUKa 06'eMHOT pakuii iHTepcTuuianbHoro konareHy (O®IK)] nopisHaHO 3 ocobamu 3 130 go 50 m3B. MocuneHHs
¢hibponnacTMyHux Npouecis y Miokapgi Mano Micue i B naLieHTiB rpyn NOpiBHAHHA Ta HO30/10MYHOTO KOHTPO. B no-
€AHAHHI 3 KOHUEHTPUYHOO rinepTpodieio MiokapAa Le Moxe MifBUILYBATU PU3MK PO3BUTKY YCKNafHEHb 3 BOKY cep-
LEeBO-CyAMHHOT cucTeMU. BU3HAUEHO HeraTMBHMIA KOPeNsALiHWIA 3B'A30K CUNIbHOTO CTYMEHSA MiX MOKA3HUKAMMU CTPYK-
TYpU NiBOrO WAYHOYKA B Aiactony i agunoHektuHom B Y/THA iopHoro nepiogy, ki xBopitoTe Ha LI 2 Tuny, wo
CBiAYNTb MpO 110ro KapaionpoTekTUBHY Aito. BogHouac, npo3ananbHi uutokiHm ®HM-o i IJ1-6 Manu no3uTUBHMIA KO-
pensuinHuit 38'930K 3 OCHOBHUMU NOKA3HMKAMU NATOIONYHOTO PEMOJESIOBAHHS, WO BKA3YE HA MOXINBICTb IXHLOTO
BMNAUBY HA (DOPMYBAHHSA HETaTUBHUX CEPLLEBO-CYAUHHUX 3MiH.
BUCHOBKU. 3HMKEHNIT piBeHb aannoHeKTUHyY i nigsuweHnin ®HM-o Ta 1J1-6 B YJIHA Ha YAEC itogHoro nepioay, siKi
XBOpitoTb Ha L[ 2 Tuny, BigirpaloTb BaXAUBY posib K haKTOpPU NPOrpecyBaHHs reoMeTpuyHoro pemopentosarHs JILL.
Y cykynHocTi 3 hibponnactuyHumu npouecamu (foctosipHe 36inbweHHs 0PIK) ue Moxe cKnacTv NigrpyHTA Ans pos-
BUTKY NPOLECiB pEMOAENOBAHHSA MiOKap/a, a CaMe KOHLEHTPUYHOT rinepTpodii, Wo € nepesyMoBOI PO3BUTKY YCKNAA-
HEHb Y CepLEBO-CYANHHI cucTemi.
KniouoBi cnoBa: uykposuit fiabet 2 TUny, CTPYKTYPHO-PYHKLUIOHANbHI NOKAa3HMKN MiOKapAa, 3aranbHuii agunoHeK-
TWUH, Npo3ananbHi uutokinu, YAEC.
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MORPHOLOGICAL AND FUNCTIONAL MYOCARDIAL
ABNORMALITIES IN THE CHORNOBYL NPP ACCIDENT
CLEAN-UP WORKERS OF «I0DINE» PERIOD HAVING GOT
TYPE 2 DIABETES MELLITUS

Objective. Evaluation of morphological and functional myocardial abnormalities in the Chornobyl NPP (ChNPP)
accident clean-up workers (ACUW) of the «iodine» period exposed to ionizing radiation at a young age and having
got the type 2 diabetes mellitus (T2DM).
Materials and methods. The ChNPP ACUW of «iodine» period (n=111) exposed to ionizing radiation (IR) at a young age
(18-35 years) were involved in the study. Subjects having got the T2DM were included in study Group I (n = 66), per-
sons with normal glucose challenge test were selected as a comparison Group II (n = 45). External radiation doses (ERD)
ranged from 10 to 860 mSv. The Group III (clinical control) included persons having got the T2DM with no radiation
exposure in a history (n=20). Group IV was the normative one. There was no statistical difference between the groups in
age, sociodemographic characteristics and level of education. Echocardiography and cardiac Doppler sonography were
performed in one- and two-dimensional regimens according to the recommendations of the European Association of
Echocardiography. Total adiponectin and proinflammatory cytokine (TNF-o. and IL-6) concentrations were assayed by the
immunoenzyme method. Statistical processing of data was carried out using the Microsoft® Exel 2002 software.
Results. Myocardial remodeling in the ChNPP ACUW of a «iodine» period having the T2DM occurred through a sig-
nificant increase of its linear parameters. Volumetric parameters (EDV, ESV and their indexes) were within maximum
permissible limits significantly exceeding however the values in the Group IV. There was at increase in myocardial
mass of the left ventricle and its indices with the formation of structural-geometric abnormalities, mainly in the
form of concentric hypertrophy with a decrease in the myocardial contractile capacity. There was no differences of
the vast majority of key morphometric parameters of myocardium in the dose subgroups, while in persons with ERD
> 500 mSv the incidence of serious left ventricular hypertrophy (LVMMI > 149 g/m?) significantly exceeded this
value in individuals with lower ERD. At a maximum ERD the more intense fibroplastic processes were observed in
myocardium [a significant increase in the interstitial collagen volumetric fraction (ICVF)] as compared to the cases
with ERD up to 50 mSv. Intensification of myocardial fibroblastic processes occurred in the comparizin group and
group off clinical control. In combination with concentric myocardial hypertrophy this may lead to an increased risk
of cardiovascular complications. Strong negative correlation was revealed between the parameters of left ventricu-
lar structure in diastole and adiponectin level in the ChNPP ACUW of a «iodine» period with diagnosed T2DM, high-
lighting its cardioprotective effect. At the same time, the content of FNP-o and IL-6 proinflammatory cytokines had
a positive correlation with the main parameters of abnormal myocardial remodeling, indicating the possibility of
their role in unfavorable cardiovascular modifications.
Conclusions. The decreased adiponectin level and elevated levels of TNF-o. and IL-6 in the ChNPP ACUW of a
«iodiney period having got the T2DM are the meaningful factors in progression of LV geometric remodeling. Together
with fibroplastic processes (a significant increase in ICVF) this may be a basis for the development of myocardial
remodeling processes, namely a concentric hypertrophy, which is a prerequisite for the development of complica-
tions in cardiovascular system.
Key words: type 2 diabetes mellitus, morphological and functional myocardial characteristics, total adiponectin,
proinflammatory cytokines, ChNPP.
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ykpoBuii miadet (LI) 2 Tumy Ha TemepilnHiii yac ype 2 diabetes mellitus (T2DM) is recognized
HBBa)KaeTI)CH BaXXKJIMBOIO MEAMKO-COLiaJIbHOIO MPOO- nowadays as a serious health and social problem
JIEeMOIO B CBiTi y 3B’g3Ky 3 #oro mnoiupeHictio Ta  worldwide due to its prevalence and the continued
MTOCTITHUM 3pOCTaHHSM 3axBoproBaHocTi. Ha croromni  increase in morbidity. Today, there is a concept of a

303 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

roBopsTh npo nanaeMiro L 2 tumny: Ha 01.01.2017 p. B
CBITi Ha 1110 XBOPOOy cTpaxkaaioTh 424,9 MH ocib y Biui
20—79 pokiB [1]. IIpu uboMy 3pOCTaHHSI 3aXBOpPIOBa-
HocTi Ha LI/l cyTTeBO Bunepemkae MporHo3u eKCIepTiB.
Bucoka yacrora LI/ 2 Tuny BiaMiyaeThcs i B YKpaiHi [2].
3a ocrtaHHi gecsatupiuysl nomupeHicte I B YkpaiHi
30iblIMIACS MalixKe B IiBTOpa pa3a i Iocijia TpeTe Miclie
MicJsl CeplLeBO-CYIMHHUX Ta OHKOJIOTIYHUX 3aXBOPIO-
BaHb. 3a MaHWUMU LIEHTPY MeAU4HOi cTaTuctuku MO3
VYkpainu craHoM Ha 1 ciuHsg 2017 poky OyJio 3apeecTpo-
BaHoO 1270 929 xBopux Ha LIJI, 110 ckinagae 61u3bko 2,9 %
Bi ycboro HaceneHHs [2]. 3rigHo 3 oilliiHUMM cTaTHC-
TUYHUMM JAHUMMU, B YYACHMKIB JiKBimauii HacIiIKiB
apapii (YJIHA) na HAEC y micigaBapiiiHi poku 3aXBO-
proBanicTb Ha LIJI 2 Tuny Konusajiach B Mexax 24,6-33,5
Ha 10 000 HaceneHHs Ta iCTOTHO MepeBaxkaja 1ei Mo-
Ka3HUK Yy 0ci0, HeMmpuYeTHUX OO0 ydacTi B JiKBigauii
HacaigkiB aBapii [2—4].

IMoemnanusa L 2 Tumy 3 iHCYJTiHOPE3MCTEHTHICTIO
(IP) € npuunHOIO BUHUKHEHHS Ta IIBUIKOTO IMPOTpecy-
BaHHs y IIAlliEHTIB CEpLIEBO-CYAMHHUX 3aXBOPIOBAaHb
(aTepockiieposy, TilnepTOHIYHOI XBOPOOU) Ta LiJ0i HU3-
KU iHILKX 3aXBOPIOBaHb [3J].

Bucoxuii pu3uk cyauHHUX ycKaagHeHb ipu LIJI 2 tu-
My J03BOJIMB AMEpPUMKAHChKill KapAioaoriuHii acouiaii
BimHecTH Oro IO CcepleBO-CYOAMHHUX 3aXBOPIOBaHHBb
(CC3) [6]. 3a ganuMu MixkHaponHoi (eaepalii 3 giade-
Ty, B Oinbmocti kpain LJ1 2 tuny mormnHae mo 10 %
Or0KeTy HallioHaJbHUX (DOHMIB OXOPOHM 3[0pPOB’H,
npuyoMy OLTbIIe MOJIOBMHM 3 HUX BUTpPAavya€eThbCcs Ha
JIIKyBaHHSI IOT0 CEepLEeBO-CYIMHHUX YCKIaaHEHb [1].

CepueBo-cynuHHi ycknagHeHHs LI/l 3amuimaioTbest
OJIHI€0 3 HAMOLIbBLI aKTyaIbHUX ITPOOJIEM Cy4aCcHOI 0XOPO-
HU 310poB’st. BoHu € nmpuunHoio cMepri Gitbiie Hix 60 %
MAalieHTIB, AKi XBopitoTh Ha LIJI 2 Tumy [7]. 3a mannMu 1mm-
poKoMacIIabHOro nmpocrnekKTuBHoro gocaimkeHHss MRFIT
(Multiple Risk Factor Intervention Trial) BcTaHOBJIEHO, 1110
HasiBHicTb LIJI 30i1bI11y€e IHiMOBIPHICTb CMEPTI Bill CEpLIEBO-
cyauHHUX TIpuurH B 3 pasu [8]. [Toemnanns LI/ 3 rimep-
ToHiYHOW0 XBopoboro (I'X) i TpaguuiitHuMu pakTOpamMu
pU3UKY (rinmepxosieCTepruHEMisl Ta MaliHHS) B OUTbLIOMY
CTYIIEeHi OOTSDKYIOTh Mepedir 3aXBOPOBAHHSI i MPOrHo3 [9].
Ha crorogHi 1oBeneHa mpoBigHa poJib TiNepriiikeMii y po3-
BUTKY KapaioBacKyJIsIpHoOi naTosorii [7—11].

OnHUM 3 HaBaXKJIUBIIIIMX MPEIUKTOPiB KapAioBaCKy-
JIapHUX yckiuaaHeHb npu IIJI Bu3HaHaA rinepTpodis
niBoro nuryHouka (I'JI1). TpuBammii wac I'JILI posrmis-
Jajacsl Julle K KOMIIeHCAaTOpHa peakliisi opraHi3my,
1110 BUHMKAE Y BiINOBIAh Ha TlepeBaHTaKeHHS MiOKapay
MiIBUIIEHHSIM TUCKY Ta/abo o0’eMy KpoBi. B momaib-
IIIOMY BCTaHOBJIEHO, IIIO CTYIiHb TinmepTpodii mepeBur-

T2DM pandemic, as on 01.01.2017 there were 424.9
million people aged 20—79 years around the world
suffering this disease [1]. At the same time, the
T2DM incidence increase significantly outperforms
the forecasts of experts. High prevalence of T2DM is
also observed in Ukraine [2]. Over the past decade
the prevalence of diabetes in Ukraine has increased
by almost a half and has taken the third place after
the cardiovascular disease and cancer. According to
the data of the Medical Statistics Center of the
Ministry of Health of Ukraine as of January 1, 2017
the 1,270,929 patients with T2DM were registered
in Ukraine, being about 2.9% of the total population
[2]. According to official statistics the incidence rate
of T2DM in the ChNPP accident survivors in the
post-accident period ranged from 24.6 to 33.5 per
10,000 population and significantly exceeded the
value in persons not involved in the ACUW [2—4].

Combination of T2DM with insulin resistance
(IR) leads to emergence and rapid progression of
cardiovascular disease (CVD), namely atheroscle-
rosis, arterial hypertension (AH), and a wide range
of other disorders [5].

Because of a high risk of vascular complications
in T2DM the American Heart Association attri-
buted the T2DM to CVD [6]. According to the
International Diabetes Federation the T2DM
management requires up to 10% of the national
health budget in the most of countries. And more
than a half of a budget is usually spent on treatment
of the T2DM cardiovascular complications [1].

Cardiovascular complications of T2DM remain
one of the urgent problems in contemporary health
care. They result in more than 60% of all fatalities
in the T2DM patients [7]. According to the large-
scale prospective study MRFIT (Multiple Risk
Factor Intervention Trial) the T2DM increased 3-
fold the probability of death from cardiovascular
events [8]. The combination of AH and traditional
risk factors (hypercholesterolemia and smoking) to
a greater extent aggravates the disease course and
prognosis [9]. The leading role of hyperglycemia in
development of cardiovascular disease has been
proved today [7—11].

The left ventricular hypertrophy (LVH) is one of
the most serious predictors of cardiovascular compli-
cations in T2DM. For a long time the LVH was con-
sidered only a compensatory reaction that occurs in
response to myocardial overload by the increased
blood pressure and/or blood volume. It was further
established that a degree of hypertrophy exceeds the

(1) 304



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

CLINICAL

RESEARCH

1ye «HopMHu peakilii». HassHicts [JIII cipusiia po3-
BUTKY ilremMiuyHo1 xBopobu cepus (IXC), cepueBoi He-
JIOCTaTHOCTI, apUTMIiii i IK HAC/IiJOK, BBAXKA€EThCS Mpe-
JUKTOPOM CepLEeBO-CYINHHOI JeTaabHOCTi [12].

PesynabraTamu emninemMiofloriyHuX JOCiIKeHb BCTa-
HOBJICHO, 1110 MOPYIIEHHS BYTJIEBOJHOIO OOMiHY, i Ie-
penycim LI/, € hakTopoM pr3uKy pO3BUTKY CTPYKTYP-
HUX TIopylIieHb Miokapaa [11, 14—17].

B eninemionoriunomy nociimkenHi HyperGEN (Hy-
pertension Genetic Epidemiology Network Study) Bcra-
HOBJICHO, 110 MALI€HTH, SIKi CTPaXKAaJIu Ha MOEIHAHHS
LT i I'X, Manu Ginblny Macy Miokapaa, a JOMiHYIOUMM
TUIIOM TeoMeTpii cepus Oyaa rimeprpodiyHa. Yacrora
po3ButKy IJIII y xBopux Ha LI/l 2 Tumy 3pocTana npu
30iTBIIIEHHI TPUBAJIOCTI TTepediry 3axBopioBaHHd [ 14, 15].

B mexax ®pemiHremcbkoro pociimkeHHst (Fra-
mingham Heart Study) y 2623 oci6 BcTaHOBIECHMI
B3a€EMO3B’ 130K MapaMeTPiB TOJEPAHTHOCTI JO TIIIOKO-
31 i exokappaiorpadiyHux TOKa3HWKiB. Bu3HaueHo,
1110 Maca Miokapa jiBoro nuryHouka (JILL) i ToBimHa
Oro CTiHKM 3HAXOISITbCSl B MpPsIMiil 3aJ€3KHOCTI Bif
BUPAXEHOCTi MOpPYILIeHb BYIJIeBOAHOro oomiHy [18].
Possutox I'JIL y xBopux Ha LI/ 2 iy rTosicHIOBaIn
BILUIMBOM DPsiIy FeMOAMHAMiIYHUX, METaOOJIYHUX, JIe-
Morpa@iyHMX i CriagKoBUX (PaKTOpPiB.

PemopemoBanns cepug (JIL) npencrasisie mpoliec
KOMITJIEKCHOTO TTOPYIIEHHS 1OT0 CTPYKTYPH i (PYHKITIi
Ta BKJIIOYA€E 30iUJIbIIEHHS Macy MioKapaa, JUJISITallilo
MOPOXHUH 1 3MiHM T€OMETPUYHOI XapaKTepUCTUKU
nutyHoukiB. ITaTo(i3ionoriyHo0 OCHOBOIO TiMepT-
podii miokapna JIII y mauieHTiB, siki xBopitoTh Ha LIJI
2 TUMY Ta apTepialbHY TilepTeH3i10, MOXe OYTHU ITiIBU-
IleHe reMoAMHaMiuHe HarnpyxXeHHs. KpiM Toro mose-
JIEHO, 110 BiIOYBa€ThC rinepTpodiss KapaioMiOLUTIB
Ta iHTeHcUikalig TpoleciB ¢idpoTrusanii 10-
3aKJIITUHHOTO MaTpukcy [19-22].

OcTaHHi gecaTUpivdsl MPU3BEIU A0 €BOJIIOLI IMor-
JISIAIB Ha pOJIb >KMPOBOI TKAHWHU B peTyJisliii eHepre-
TUYHOTO MeTabomizmy moanHu. ChOromHi Bimomo, 1o
KMPpOBa TKAHWHA — 1€ aKTUBHUM €HIOKPUHHUM 1 nma-
paKpUHHUN opraH 3 pi3HUMU (PyHKIiIMU. JloBeneHa
He TUIbKK mposidepalis i rinepTpodist anumoLuTiB,
aje i PO3BUTOK HU3BKOTIPAMIEHTHOIO 3amaJieHHS.
MoxxHa TpUITYCTUTH, IO 3allaJibHUM TIpolieC y XKu-
pOBill TKaHWHI Bilirpae BaXJIMBY pOJIb B IMAaTOreHE3i
CeplLeBO-CYIMHHNX 3aXBOPIOBAaHHB Ta iX YCKIIATHEHHD
[23, 24]. Ha TenepimiHiii yac aguITOHEKTUH, JICTITHH,
Bic(haTvH Ta iH. pO3MISIAAIOTHCS K TTPEAUKTOPU PEMO-
JeloBaHHs Miokapaa [18, 19].

ITneitoTpornHi epekTr anunoHEeKTUHY (iHCYJiH-CeH-
cuOiLIi3yI0Ui, aHTUOKCUIAHTHI, IMyHOJIOTiUHi, Kapaio-

«norms of reaction». Presence of LVH contributes to
the development of coronary heart disease (CHD),
heart failure, arrhythmias and as a consequence is con-
sidered a predictor of cardiovascular lethality [12].

Results of epidemiological studies have shown that
carbohydrate metabolic disorders, and above all the
T2DM are a risk factor for the structural myocardial
disorders [11, 14—17].

The epidemiological study HyperGEN (Hyper-
tension Genetic Epidemiology Network Study)
showed that the patients with a combination of
T2DM and AH had a larger myocardial mass along
with a prevailing hypertrophic cardiac geometry. The
rate of LVH development in T2DM increases along
with the disease duration [14, 15].

Within a framework of the Framingham Heart
Study, a relationship between the glucose tolerance
and echocardiographic parameters was established
in 2623 persons. It was determined that myocardial
left ventricle (LV) mass and the thickness of LV wall
depend directly on the severity of carbohydrate
metabolic disorders [18]. The LVH development in
T2DM has been explained by the role of a number of
hemodynamic, metabolic, demographic and hered-
itary factors.

Cardiac remodeling (CR) is a process of com-
plex impairment of the heart morphology and
function involving the increase in myocardial
mass, cavity dilatation, and changes in geomet-
ric characteristics of the ventricles. An in-
creased hemodynamic strain can be a patho-
physiological basis of the LVH in T2DM and
AH patients. Therewith a hypertrophy of car-
diomyocytes and an intensification of fibrotic
processes of the cardiac extracellular matrix
have been proven [19-22].

Data received in the recent decades have led to evo-
lution in opinions about the role of adipose tissue in
the energy metabolism regulation in human. Today it
is known that adipose tissue is an active endocrine and
paracrine organ with a range of functions. Not only
proliferation and hypertrophy of adipocytes, but also
the development of a low-gradient inflammation have
been revealed. It can be assumed that the inflamma-
tory process in adipose tissue is of an important role in
pathogenesis of cardiovascular disease and its compli-
cations [23, 24]. Nowadays the adiponectin, leptin,
visfatin, and other tissue hormones are considered the
predictors of myocardial remodeling [18, 19].

The pleiotropic effects of adiponectin, i.e. insulin-
sensitizing, antioxidative, immune, cardioprotec-
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MPOTEKTUBHI, aHTUATePOTeHHi, O0e3mocepeHsT Y4acTh
Yy MeTa00J1i3Mi XKUPHUX KUCJIOT, [NTIOKO3M, TOILLIO) MPO-
SIBJISIIOTHCS SIK Y TIATPUMILI €eHEPreTUYHOIO rOMeOCTa-
3y, TaK i B MPUTHIYeHHi 3aMaJIbHUX Ta iIMyHHUX peaklIiii
OpraHi3my, 110 BilirpaioTh BaXJIMBY POJb B IMaTOreHesi
MeTtabosiyHoro cunapomy (MC) i, B nmogajibliomMy, —
LI/ 2 Tury, mpoTe MexaHi3M HOro yJacTi OCTaTOYHO He
3’sgcoBaHo [23, 25-27].

IHrioyBaHHs amomnTo3y (KapaioNmpOTEeKTUBHMIA
eeKT aguIOHEKTUHY) peali3yeThCsl Pi3HUMHU BHYT-
PILIHBOKIITUHHUMU MeXaHi3MaMU: 3a paxXyHOK ITiiBU-
meHHs aktuBHocTi AMPK, AKT, uepaminasu Tta
cinrozuny 1 (6i0K 3 aHTUANMONTOTUYHMUMU BJIACTU-
BOCTSIMM ), 1110 iHTiOy€e aKTUBHICTh Kacra3-8 i 6e3roce-
peIHBO BIUIMBAE HA €HOOTEiaIbHY (PYHKIIiIO (TIPOSIB-
JIsIE Ba30AMJISTYIOUi BJIACTMBOCTI) Ta aHrioreHes [23,
25-29]. ADUMMNOHEKTUH 3aXUIA€ KapAiOMiOUMTU Bif
iIIeMiYHOrO YIIKOIKEeHHS IIJIIX0M akTuBalii ATdD ta
LUKJIOOKCUTEHA3U, CIIPUSIIOUM TaKMM YMHOM 3MEH-
1LIeHHIO perepdy3iliHOro ypaxxeHHs [25—29].

AIUTIOHEKTUH Oepe yJacTh y peMOJeTIOBaHHI ceplist
He JIMlIe yepe3 MpsMy Mil0 Ha cepleBUil M’43, ane i
OIToCcepeIKOBAaHO, IIUISIXOM BIUIMBY Ha eHpoTemii [30].
3aBOsSIKM 3MaTHOCTI MPOHMKATU 4Yepe3 IreMaTo-eHIIe-
daniyHuii 6ap’ep, agIUNOHEKTUH BILUIMBA€E Ha (PYHKIIiIO
ceplisl TaKOX Yepe3 LIEHTpaIbHY HEPBOBY cuctemy [31].

lmoagumioHekTMHEMIST € (PAKTOPOM PU3UKY PO3BUTKY
eceHIliaJTbHOI apTepiaabHOi rinepreHsii (Al'); psia aBTOpiB
JEMOHCTPYIOTh HETAaTUBHUI B3aEMO3B’SI30K MiX piBHEM
AJIUITOHEKTUHY i TOKa3HUKAMU CUCTOJIIYHOTO apTepiaib-
Horo TicKy (CAT) Ta miacToligyHOro apTepiaIbHOTO THC-
Ky (1AT) y nmauienrtiB 3 eceHuianbHoio Al [32].

B nonyasuiiitHoMy JOCHiIKeHHi 0Ci0 MOXUI0ro BiKy
MOKa3aHo, 110 PiBeHb aIUIIOHEKTUHY Ma€ 3BOPOTHUM
3B’SI30K 3 pU3MKOM PO3BUTKY illIeMidYHOI XBOPOOU cep-
g (IXC) [33]. B iHmoMy gociigkeHHi malieHTiB 3 60-
JIeM y TPYIAHIM KIITLi Ta IiJ 4ac KOPOHAPHOI aHTior-
padii piBeHb aIUIIOHEKTUHY OyB OLiHEHUI SIK He3a-
JIXKHUW TIPOTHOCTUYHMIN (paKTOp IIOAO PO3BUTKY
iHgapkTy Miokapaa i cMepTHOCTiI [34].

JaHi emigemMioaoriyHuX AOCHiIXKEeHb CBiIuaTh, IO
aIUITOHEKTHUH MOJIIIIYE XOJeCTePUMHOBUIA OOMiH, 3a-
XUIAE BiJ YpaXkeHHsI KOPOHapHi apTepii; HeraTUBHO
KopeJtoe 3 piBHeM Tpuraiuepuais (TT), i TO3UTUBHO —
3 jinornporeinaMu Brucokoi 1iibHocTi (JITIBII) 5K y
3arajbHiil MOMyJLi, TaK i y XBOPUX HA OXKUPIHHS, 1110
BUCBITJIIOE POJIb LILOTO aJAUIMOKIHY B TTOPYLLIEHHSIX Me-
TaboJi3My ainifgiB. ¥ 10-piuHoMy nonysiiiHOMY KO-
TOPTHOMY JOCJIiJXXEHHI TOKa3aHO, IO BUCOKMIA
piBEeHb aAUITIOHEKTUHY B €BPOIEMCHKUX YOJIOBIKiB HE-
3aJIeKHO BifI iHIMX (DAaKTOPIB 3HMKYE PU3UK CEPIIEBO-
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tive, antiatherogenic ones, and direct involvement in
fatty acid and glucose metabolism, etc. are manifes-
ted both in maintaining the energy homeostasis and
in suppressing the inflammatory and immune
responses that play a key role in pathogenesis of
metabolic syndrome (MS) and further of the
T2DM. Pathways of its role however has not been
completely elucidated [23, 25—27].

Inhibition of apoptosis (i.e. cardioprotective effect
of adiponectin) is actualized through the various
intracellular mechanisms, namely by the increasing
activity of AMP activated protein kinase (AMPK),
AKT, ceramidase and sphingozine 1 (protein with
antiapoptotic properties) that inhibits the activity of
caspase-8 and directly affects endothelial function
(exhibits vasodilating properties) and angiogenesis
[23, 25-29]. Adiponectin protects cardiomyocytes
from ischemic damage by activating the ATP and
cyclooxygenase, thus contributing to a reduction of
reperfusion injury [25—29].

Adiponectin is involved in cardiac remodeling not
only through the direct action on heart muscle, but
also indirectly, by an impact on endothelium [30].
Due to an ability to penetrate the blood-brain barri-
er the adiponectin also affects heart function
through the central nervous system [31].

Hypoadiponectinemia is a risk factor for the deve-
lopment of essential hypertension (AH). A number
of authors stated a negative correlation between the
serum adiponectin content of and systolic blood
pressure (SBP) and diastolic blood pressure (DAP)
in AH [32].

In a population-based study of the elderly it has
been shown that the level of adiponectin is
inversely related with the risk of CHD [33]. In
another study in the patients having a chest pain
and during a coronary angiography the adi-
ponectin levels were assessed as an independent
prognostic factor for myocardial infarction and
mortality [34].

Data from epidemiological studies indicate that
adiponectin improves cholesterol metabolism and
protects against the CHD. Adiponectin concentra-
tion negatively correlates with the level of triglyc-
erides (TG) and positively with the high-density
lipoprotein (HDL) content both in general popula-
tion and in obese patients, which highlights the role
of this adipokin in lipid metabolic disorders. In a 10-
year population-based cohort study the high
adiponectin levels were shown in European men,
regardless of other factors, reducing the risk of car-




ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

CLINICAL

RESEARCH

CynIuHHOI cMmepTHocTi [35]. ¥V mpocneKTUuBHOMY
nociigkeHHi Pischon 3i criBaBT. IoKa3aHo, 1O MiABU-
LLIEHHST PiBHS agunoHeKTHHY Ha 20 % y 1mia3smi Kposi
3I0POBUX JTOPOCIUX YOJIOBIKiB ITOB’SI3aHO 3 JBOPA30BUM
3HWXKEHHSM PU3UKY PO3BUTKY iH(apKTy Miokapaa Ta
CeMUPA30BUM 3MEHIIEHHSIM PU3UKY KaJlbLMpikallii Ko-
poHapHux aprepiii [36]. [IpoTte icHYIOTh TAKOX JaHi, 1110
BUCOKUI piBEHb aIUMNOHEKTUHY HE 3HIXKYE PU3UK Cep-
1LIEBO-CYAMHHOI cMepTHOCTi [37].

B ocTaHHi poku 3’ IBUIMCS MOBiAOMJIEHHSI ITPO HECTIPU-
SITJIMBY TIPOTHOCTUYHY 3HAUYILICTh BUCOKOI KOHLIEHTpALlii
AIUTIOHEKTUHY CUPOBATKM KPOBi Yy IMiABUIIEHHI PU3UKiB
PO3BUTKY CeplLIeBO-CYAMHHOI maTojorii. Tak, y poOoTi
Ghanbari 3i cniBaBt. (2013) y rpyni moHazn 1 000 nopocaux
0e3 IyKpoBoro miabery 2 TUITy OyB BMSIBICHUI KOpe-
JISUIMHMUEA 3B 130K BUCOKOI KOHILIEHTpaLlil aIUITOHEKTUHY
3 PO3BUTKOM XPOHIUHOI ceplieBOi HeAOCTaTHOCTI [38].

Teoh H. Ta cmiBaBT. MOSICHIOIOTH MapaJoKcajibHe
30iJbIIEHHS] KOHLIEHTpaLlii aguIIOHEKTUHY PO3BUTKOM
PE3UCTEHTHOCTi IO HAHOTO AaIUIMOKiHy, MPOTEe Me-
XaHi3MM, 110 MOSICHIOIOTH IMiABUIIIEHHS CEPLIEBO-CYINH-
HUX PU3MKIB MPU 30iIbIICHHI KOHLIEHTpALlil aIUIOHEK-
TUHY CUPOBAaTKU KPOBi, TOTeNnep He BCTaHOBJEHi [39].

IcHy10Th BimoMocCTi, 1110 Mpo3anaibHuii HUTOKIH (haKTop
Hekposy nmyxyivH o, (PHIT-o)) Moxke BBaXKaTUCSI MADKEPOM
CEPLEBO-CYIUHHUX 3aXBOPIOBAHb i KapaiOBaCKYJISIPHOTO
PUBUKY, OCKiJIbKM Oro KOHLEHTpallisl 3pOCTa€ 3a HasiB-
HOCTI TinepTOHIYHOI XBOPOOU Ta illIeMidyHOI XBOpOOU cep-
1151, TIPUYOMY B OUTBILIIIN Mipi y TTAlliEHTIB 3 HAUTUIIIKOBOIO
Macolo Tijia Ta abgOMiHAIbHUM OXUPiHHAM [40—42].

JloBeaeHo, 110 KapjiiajbHe YIIKOJIXEHHSI BHACIigOK
BHUCOKOTO TUCKY aKTUBYE KIIITUHU-MaKpodaru, JimMgpo-
LUTH, 110 MOYMHAIOTh CEKPeTyBaTU y 3HAUHIll Kilb-
KocTi mpo3anainbHi nutokinu (O®HII-o, 1J1-6). Bimo-
MO, 1o nigBuineHa KoHueHTpawis POHII-o Moxe
BIIJIMBATU $SIK Ha PO3BUTOK TinmepTpodii Kapmio-
MIOLIMTIB, TaK i Ha CTaH €KCTPALETIOJISIPHOIO MaTPUK-
cy |23, 40—42].

Cepen MexanizmiB aiit @HIT-o., 1110 CIIpUSIIOTH peMojie-
JIIOBAaHHIO MioKapja, MalTh Miclle: iHIyKIlis TinmepT-
podii KapaioMiOUNTIB, TUISTALIS] TTOPOKHUHU, YIITKOI -
JKEHHSI KJITMHHMX MeMOpaH, aKTUBallisl aronTo3y, Mo-
PYLIEHHSI MiXKJIITUHHOIO KOJIATEHOBOTO MAaTpPUKCY Ta
IHAYKIIisT eHaoTeianbHol aucdyHKiii [41, 42].

30iTbIIEHHS KiJTbKOCTI IUTOKiH-1HAYKOBaHOI (hOpMU
OKCHUJy a30Ty MOXKe ITOTipIIyBaTy (PYHKIIIOHYBaHHS €H-
JOTENil0, MPUTHIYYBAaTU TIPOAYKIIiII0 €HAOTEeialbHOrO
OKCUIYy a30Ty i BIJIMBAaTU Ha PU3UK BUHUKHEHHS
ileMiyHUX 3MiH Miokapaa [43].

Buecok 1JI-6 y po3BUTOK cepleBO-CYAMHHUX YCK-
JIaTHEHb BUBYAETHCSI BIPOIOBXK OCTAHHIX AECATUPIY.

diovascular mortality [35]. In a prospective study
by Pischon et al. the increased by 20% adiponectin
levels in plasma of healthy adults were shown as
associated with a twice decreased risk of myocar-
dial infarction and a sevenfold decreased risk of
coronary artery calcification [36]. However, evi-
dence is also available that a high adiponectin level
is not linked to a reduced risk of cardiovascular
mortality [37].

There have been reports in recent years of an
adverse prognostic role of high serum adiponectin
concentration in the increased risk of cardiovascu-
lar disease. So, in the work of Ghanbari et al.
(2013) a correlation between the high adiponectin
concentration and chronic heart failure was
detected in a group of more than 1,000 adults
without T2DM [38].

Teoh H. et al. explain a paradoxical increase in
adiponectin concentration by the development of
resistance to this adipokin, but the pathways
explaining an increased cardiovascular risk under
the increased serum adiponectin concentrations
have not been established [39].

There is an evidence that proinflammatory
cytokine tumor necrosis factor oo (TNF-o) can be
considered a marker of cardiovascular disease and
cardiovascular risk, since its concentration
increases under the AH and CHD. At that the lat-
ter occur to a greater extent in case of body weight
excess and abdominal obesity [40—42].

It is proved that cardiac damage due to the high
arterial blood pressure activates macrophage cells,
lymphocytes that begin to secrete an abundant
amount of proinflammatory cytokines (FNP-a,
1L-6). It is known that increased concentrations of
TNF-o may affect both the development of hyper-
trophy of cardiomyocytes and the state of extracel-
lular matrix [23, 40—42].

Among the TNF-a pathways that contribute to
myocardial remodeling, there are induction of
hypertrophy of cardiomyocytes, cavity dilation,
cell membrane damage, apoptosis activation,
intercellular collagen matrix impairment, and
induction of endothelial dysfunction [41, 42].

An increase in the amount of cytokine-induced
nitric oxide may impair endothelial function, sup-
press production of endothelial nitric oxide and
modify the risk of ischemic myocardial abnorma-
lities [43].

The role of IL-6 in the development of cardio-
vascular complications has been studied over the
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1JI-6 HanexXuTh A0 IPYNU Ipo3anajbHUX LIUTOKIHIB,
gKi 6epyTh 0e3MocepenHIO yyacTh y MaToreHes3i cep-
LIEBO-CYAMHHMX 3aXBOPIOBAHb 3a PaxXyHOK LIMTOTOK-
cuYHOI nii Ha Miokapa. BiH BBaxkaeTbcs MapKepoMm
MpOorpecyBaHHs XPOHIYHOI CepleBOi HETOCTaTHOCTI.
Ileit ©MTOKIH iHAYKYE PO3BUTOK rineptpodii Miokap-
ma [43].

BuBuenns poJi 1J1-6 B maToreHesi arepockiyiepo3sy Io-
Ka3ajo HasSBHICTb KOPEJSLiAHOro 3B’SI3KY KOHLIEHT-
pallii HMTOKiIHY 3 BUPAXEHICTIO CTYIEHS YpaKeHHS KO-
poHapHUX apTepiii [44—47].

VY nonynsauitinomy mocnimkenHi ESTERS nipu o6cte-
>keHHi 1038 xBopux Ha LI 2 Ty O0yJio BCTAaHOBJIEHO IO~
3UTUBHUI 3B’I30K MiXK KOHIIeHTpaLi€o 1JI-6 Ta pusrkom
CepLEBO-CYIMHHUX YCKIIaAHEHb y 326 mauieHTiB [45].

BcTtaHoBneHo, 1110 B 0¢i0 3 HOPMOTJIIKEMI€I0, Y IKUX B
npolieci coctepexeHHs po3BuHyBcs LI 2 Tuiy, minBu-
mieHa KoHueHrtpatis 1JI-6 € BaxinBuM HakTopoM po3-
BUTKY 3aXBOpIloBaHHs [46, 47].

JoBeneHa yuactb y ripolecax peMmozaemoBanHss @HIT-o
ta [L-6, 0c06;11MBO, KOHLEHTPUYHOI rinepTpodii 1iBoro
HuTyHOuKa [48].

TakuM Y4MHOM, BUBYEHHSI POJIi TOPMOHIB KMPOBOI TKa-
HUHU B IaTOr€HEe3i CeplieBO-CYAMHHUX 3aXBOPIOBaHb Y
xBopux Ha LJ] 2 Tumy 3aJMIIaEeTbcsl MNEPCHEKTUBHUM
HayKOBHUM JOCTIIKEHHSIM, a pO3po0JIeHHsI HOBUX Jiar-
HOCTUYHMX 1 JiKyBaJIbHUX 3aXO[iB CIpPUSIE ONTUMi3allil
JIIKyBaHHSI, 1110 Ma€ BaxkJIMBe MpaKTUYHE 3HAUCHHSI.

META

MeToto JaHOro AOCTiAXKEeHHS 0YJI0 BUBYEHHSI CTPYKTYP-
HO-(YHKIIIOHAILHUX TOKa3HUKIiB cepus B YJIHA Ha
YAEC ifogHoro nepiony, siki Oy OMpOMiHEHI B MOJIO-
JIOMY Billi Ta 3aXBOPiIM HA LYKPOBUI AiabeT 2 TuIty.

MATEPIAJIN TA METOJIHN

Oo6ctexeno 111 YIIHA na HAEC (4oi0Biku) HOaJHOTO
nepiogy, OoNpoMiHEHMX Yy MoJjogomy Bimi (18—35
pOKiB), gKi Oynm posromineHi Ha ABi rpymu: rpyma I
(ocHOBHA) — 66 0cib, gKi xBopitoTh Ha LI/ 2 Tuny; rpy-
na Il (mopiBHSIHHS) — 45 0ci0 3a HAsIBHOCTI HEe3MiHe-
HOT'O ITIOKO30TOJIEPAaHTHOTO TecTy. /{03y 30BHIIIIHBOTO
ONpPOMiHEHHSI BpaXOBaHO Ha OCHOBi JaHUX Oe3roce-
PEeIHbOTr0 KOHTPOJIO i BUKOPUCTAHHS JaHUX PEKOH-
CTPYKIIl 103, IO BUKOHAaHI BifaiioM go3umetpii 1Y
«HauioHanbHMI HayKOBUIA LICHTP padialiiHOI Meau-
LIMHU HalioHaJAbHOI akaaeMii MeIUYHMUX HayK YK-
painu». o3u 30BHilIHBLOTO ornpoMiHeHHs ([I30) Ko-
nuBanucs B aianasoni 10,0— 860,0 M3B. 3a 1o3aMu oI1-
POMiHEHHSI MaLi€HTH OYyJIM PO3MOAiIeHI HAa M’SITh Mil-
rpyn: 1-ma — 430 no 49,9 m3B; 2-ra — 50,0—99,9 mM3B;
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past decades. IL-6 belongs to a group of proin-
flammatory cytokines that are directly involved in
pathways of cardiovascular disease due to cytotox-
ic effects on myocardium. It is considered to be a
marker of the progression of chronic heart failure.
This cytokine induces the development of myocar-
dial hypertrophy [43].

The study of the IL-6 role in pathogenesis of ath-
erosclerosis showed a correlation between the
cytokine concentration and severity of damage of
the coronary arteries [44—47].

In the ESTERS population-based study in 1038
T2DM patients a positive correlation between the
IL-6 concentration and cardiovascular risk was
found in 326 cases [45].

In the patients with normal glycemia, in whom
the T2DM emerged within observation period an
increased concentration of IL-6 was identified as an
important factor of disease development [46, 47].

Role of TNF-a and IL-6 was established in the
processes of remodeling, especially in appearance
of concentric left ventricular hypertrophy [48].

Thus, the study of the role of adipose tissue hor-
mones in pathogenesis of cardiovascular disease in
T2DM patients remains a promising research
field. Development of new diagnostic and thera-
peutic arrangements will contribute to optimiza-
tion of treatment, which is of great practical value.

OBJECTIVE

Evaluation of morphological and functional
myocardial abnormalities in the ChNPP ACUW
of the «iodine» period exposed to ionizing radia-
tion at a young age and having got the T2DM.

MATERIALS AND METHODS

Male ChNPP ACUW of the «iodine» period (n =
111) irradiated at the young age (18—35 years old)
were involved in the study. Subjects having got the
T2DM were included in study Group I (n = 66), per-
sons with normal glucose challenge test results were
selected as a comparison Group II (n = 45). External
radiation dose values were obtained from the data of
direct measurements and results of dose reconstruc-
tion procedures at the Dosimetry Department of the
National Research Center for Radiation Medicine of
the National Academy of Medical Sciences of
Ukraine. External radiation doses (ERD) varied in
the range of 10.0—860.0 mSv. Study subjects were
selected into five subgroups according to the dose
intervals: 1 with ERD up to 49.9 mSy, 2 with ERD
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3-1a — 100,0—249,9 M3B; 4-ta — 250—499,9 M3B i 5-Ta
noHan 500,0 m3B. Ipyny III (Ho30J0TiYHOTO KOHTPO-
mo) ckimanu 20 oci6, gxi crpaxmaiors Ha LJI 2 Tumy,
ajie He 3a3HajM [il iOHi3yl0YOro BMITPOMiHIOBAaHHS
(IB); rpyny IV (HopmatuBHa rpyna) — 30 oci0, ki He
MaJiu BigHolieHHs no aBapii Ha HAEC, 3a HasiBHOCTI
HE3MIiHEHOTO TJIIOKO30TOJIEPAaHTHOTO TECTY. 3a BiKOM,
couiogeMorpaciyHMMM TMOKa3HMKaMU Ta piBHEM
OCBITH TPYNY OOCTEXYBaHUX CTaTUCTUYHO HE BiApi3-
HSUTUC.

BusHauanucs aHTpONOMETPUYHI MOKA3HUKU (3picT
Ta Maca Tija) 3 MoJaJbIINM PO3PaXyHKOM iHAEKCY Ma-
cu Tina (IMT); okpyxHicth Tamii (OT), oKpyXHIiCTh
creroH (OC) rta ix cniBBigHomeHHs1 (OT/OC). Macy
TijJla BBaXKaiyd HOpMaJbHOIO, Ko IMT 3HaxonuBcs B
Mexax 18,5—-24.9 kxr/m?;, HaIJIMIIKOBOIO (Mepeno-
XupiHHs) — 25,0—29.9 kr/M? OXUpiHHA — MOHaL
30,0 xr/m>.

JliarHocTuKa i BUBHAYEHHS CTyNeHs: komneHcauil LI/]
2 Tumy npoBedeHi 3rigiHo 3 HallioHanbHUMU peKoMeH-
naiisiMy. PiBeHb IITIOKO3M HaTIIE Ta MicCasIpaHIiaIbHOI
y T1a3Mi nepudepruuHoOil KpoBi BU3HAYAJIM [IIOKO300K-
cuga3HuM MeTtoaoM. KoHleHTpallilo iMyHOpeaKTUBHO-
ro incyminy (IPI) Bu3Havanu iMyHO(pEpMEHTHUM
aHanizom 3a gomnomorol TecTt-HaObopiB (EIA-2935,
DRG, CHIA), (pedepenTHi 3HaueHHs 0— 100 MxOm/mi,
YyTIMBiCTh HAbopy — 1,76 MxOm/mi). Po3paxoByBanu
iHAEKCU TOMEOCTAaTUYHOI MOJEJi OL[iHKW iHCYJIiHOpe-
sucteHTHocTi (HOMA-IR, HOMA2-IR).

PiBeHb 3araabHOro agMnOHEKTUHY BU3HAYaAId iMyHO-
depmentaum meromom (ELISA) BimmoBigHO mo iH-
cTpykuin BupobHuka (RD195023100, BioVendor,
Yexist), (pedpepeHtHi 3HayeHHsT 0—100 MKr/mi; 4yT-
nuBicTb Habopy — 0,026 mxr/mi). Po3paxoByBanu iH-
JIEKC TOMEOCTaTUYHOI MOJIe/Ii OLIHKY aAUIIOHEKTUHOPE-
sucreHTHocTi (HOMA-AIH) [49].

KoHueHnrpatiito mpo3ananbHux nutokiHiB @HIT-o i
1JI-6 B cupoBartii KpoBi BU3HAYaIN iMyHO(DEPMEHTHUM
METOJIOM 3a JOIIOMOrop HabopiB peareHTiB «o-OHII-
HN®DA-bect» ta «MHTtepneiitkun-6-UPA-Bect» dipmu
«Bektop bect» (Pocist). [liama3zoH BHMipoBaHHS
®HII-o0 — 0-200 nr/mm; gyTauBicTh Habopy — 2,0
nr/mia. [Jianazon BumipioBaHHst 1IJI-6 — 0—250 mir/mu;
YyTJIMBICTh HabOpy — 0,5 mr/miI.

Enexrpoxkapniorpacdito (EKI) B craHi BimHocHOro
CIIOKOIO BUKOHYBAJIN y 12 CTaHIAPTHUX BiIBEICHHSIX 3a
JOMOMOTOI0 IIECTMKAHAJILHOTO eJIeKTpoKapmiorpada
«Fukuda» FX-326 U (Japan).

IIpoBeneHo BUBYEHHs 00’eMHOI ¢pakilii iHTepc-
TulianibHoro KosareHy (O®IK) 3a mMetomukoio J.
Shirani [50].

50.0—99.9 mSy, 3¢ with ERD 100.0—249.9 mSy, 4"
with ERD 250—499.9 mSy, and 5" with ERD 500.0
mSv and over. Group III (clinical control) included
the T2DM patients not exposed to ionizing radiation
(n=20), Group IV (normative one) included persons
not involved in the ACUW at the ChNPP and having
normal glucose challenge test results (n=30). There
were no statistically significant differences in age,
sociodemographic characteristics, and level of educa-
tion between the surveyed groups.

The anthropometric indices (height and body
weight) were determined with calculation of body
mass index (BMI), along with waist circumference
(WC), hip circumference (HC) and their ratio
(WC/HC). Body weight was considered normal if the
BMI was within the range of 18.5—24.9 kg/m? and
excessive (pre-obesity) if it was 25.0—29.9 kg/m>
Obesity was diagnosed in case of BMI > 30.0 kg/m”.

The T2DM diagnosis and assay of pharmacologi-
cal compensation of the disease were held in accor-
dance with the National Recommendations. Fasting
and postprandial glucose levels in peripheral blood
plasma were assayed by the glucose oxidase method.
Concentration of immunoreactive insulin (IRI) was
assayed by the enzyme-linked immunosorbent
method (EIA-2935, DRG, USA) (reference values
0—100 wU/ml, sensitivity of the kit 1.76 uU/ml).
Values of the homeostatic model of insulin resistance
(HOMA-IR, HOMA2-IR) were calculated.

Total adiponectin level was measured by the
enzyme-linked immunosorbent assay (ELISA)
according to the manufacturer’s instructions
(RD195023100, BioVendor, Czech Republic) (refer-
ence values 0—100 ug/ml, sensitivity of the kit 0.026
ug/ml). Value of the homeostatic model for adipo-
nectin resistance (HOMA-ADN) [49] was calculated.

Serum concentrations of FNP-o and IL-6 proin-
flammatory cytokines were assayed by the
immunoassay method using the sets of reagents «ot-
TNF-IFA-Best» and «Interleukin-6-1FA-Best» by
the «Vector Best» Co. (Russian Federation). The
TNF-o measurement range was 0—200 pg/ml, sen-
sitivity 2.0 pg/ml, the 1L-6 measurement range was
0—250 pg/ml, sensitivity 0.5 pg/ml.

Electrocardiography (ECG) in a state of relative
rest was performed in the 12 standard leads using
the 6-channel ECG-machine «Fukuda» FX-326
U (Japan).

Assay of the interstitial collagen volumetric frac-
tion (ICVF) was carried out according to the
method of J. Shirani [50].
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Exokapniorpagito (ExoKI') i mommiepexokapmior-
padiro TPOBOAUIN B OTHO- Ta ABOMipHOMY peXMUMax Ha
amaparax Diagnostic Ultrasound System DS-N3
(Mindray) ta Aloka SSD-630 3rigHo 3 peKoOMeHAaLiIMU
European Association of Echocardiography. CkanyBaH-
HsI 3MiACHIOBAJIM JaTYUKOM 3 YyacToTolo 3,5 Mrii 3 jiBoi
napacTepHajabHOI Ta amiKajabHOI MO3ULIINA B IMOJIOXEHHI
«Iexauyn» Ha JiBoMy Ooui. Bu3zHavyanum NoKa3HUKHU
CTPYKTYpU MioKapjaa: KiHLEeBOAiaCTOJIUHUI po3Mip
JiBoro nutyHouka (KJIP); KiHIIEBOCUCTOMIYHMIA pO3Mip
nmiBoro nmyHouka (KCP); ToOBIIMHY MiXIIUTYHOYKOBOIL
nepetuHku (TMILIT), ToBIIMHY 3aAHBOI CTIHKM JIiBOTO
mmyHouka (T3C), macy Miokapaa JiBOro ILTyHOYKa
(MMUJII) Ta iHgekcn Macu MioKap/a JIiBOro NUTYHOUYKa
(IMMUJILL), po3mip aoptn i JiBoro repeacepast. OLUiHKyY
¢yukuii cucronau JILI mpoBonuay 3rigHoO 3 TAKUMU T10-
Ka3HUKaMu: KiHieBodiactoniuyHuil o6’em (KIO); KiH-
nesocuctosiyHuii 06’em (KCO) (BU3HavYanucs 3a 101o-
MOTOIO iHTeTpOBaHMX MPOTpaM); yIapHUI 00’€M, XBU-
JIMHHUM 00’eM, dpakuis Bukuny (PB), [51, 52].

Turnu reometpii JII Ta ix XxapaKTepuUCTUKY OLliHIOBA-
Jim 3a kitacugikaniero A. Ganau [1992] 3 ypaxyBaHHSIM
PexomeHnpaiiit ekcrieptiB AMEpUKaAHCHKOIO TOBapu-
cTBa exokapuiorpadii i €Bporneiicbkoi acouiallii cre-
LiaJicTiB 3 METOMiB KapaioBacCKyJSIpHOI Bi3yaizallii
(ASE/EACVI, 2015). 3a cIiBBiZHOIIIEHHSIM ITOKa3HUKIB
IMMIIL, i BTC BumingioTs 4OTUPU THUIIM MOTO TEO-
METpii: HopMaJibHA FeoOMeTpisl, KOHIIEHTPUUYHE PeMOoJIe-
JIIOBaHHS, KOHIIEHTPUYHA TirepTpodist i eKCIeHTpUIHA
rineptpodist [53].

CratncTnaHy oOpoOKy OTpUMaHUX JaHUX ITPOBEICHO
3a JOIIOMOTOIO IIPOrpaMHOro 3abesnedyeHHs Microsoft®
Excel 2002.

Ilin yac KJIiHIYHOrO IOCHIIKEHHS, IMPOBEICHOIO Y
2014—2016 pp., JOTpUMYBAIMCS 3aXOmdiB Oe3MeKU s
3I0pOB’S MAliEHTIB, 3aXUCTY iX MpaB, MOPaJIbHO-ETHUY-
HUX HOpPM Ta TNPUHIIMIIB, SKi NependadyaroTbes Ienb-
CiHKCBbKOIO aekiapauiero, Konseniieo Pagu €spornu 3
npas JIIOAWHU Ta BiAMNOBIIHUM 3aKOHOM YKpaiHU.

PE3VJIBTATU TA IX OBTOBOPEHH4

3a ganumu ExoKI' Taki mokazHuku, sk TMIIII,
T3CJII, KCP i KJIP Manu makcuMaibHe 3HAa4YEHHS B
oci0 I (ocHOBHOI) TpymM TMOPIBHSIHO 3 MOKAa3HUKAMU
oci6 HopmaTtuBHoOi (IV) rpynu Ta II rpynu (mopiBHSIH-
Hs). BinMiHHOCTE 3 TPpyIIOI0 HO30JOTiYHOTO KOHTPOJIIO
HE BCTaHOBJICHO.

CepenHe 3HauYeHHS BinHOCcHOI ToBIIMHU cTiHOK (BTC)
JIIBOTO LIJTYHOYKA, 1110 BifoOpaka€ BilMOBIAHICTh CTIHOK
miokapaa JIII fioro mopoXHWHI CTAaTUCTUYHO 3HAYYIIE
He BIIPI3HSIJIOCH B IpyIiaX CIIOCTEPEKEHHSI.

Echocardiography and Doppler sonography were
performed in one- and two-dimensional modes on
the Diagnostic Ultrasound System DS-N3 (Mindray)
and Aloka SSD-630 device, according to the Euro-
pean Association of Echocardiography recommenda-
tions. The scan was performed using a 3.5 MHz trans-
ducer from the left parasternal and apical directions
in lateroprone position on the left side. Quantitative
parameters and structure of myocardium were deter-
mined: the LV end-diastolic dimension (EDD), LV
end-systolic dimension (ESD), interventricular sep-
tum thickness (IVST), LV posterior wall thickness
(LVPWT), left ventricular myocardial mass
(LVMM), left ventricular myocardial mass index
(LVMMI), size of aorta and left atrium (LA). The
LV systolic function was evaluated according to the
end-diastolic volume (EDV), end-systolic volume
(ESV) (both assayed using the integrated software),
shock volume, minute volume (cardiac output), and
gjection fraction (EF) [51, 52].

Types of LV geometry and their characteristics were
evaluated according to the classification by A. Ganau
[1992], taking into account the Recommendations of
the American Society of Echocardiography and the
European Association of Cardiovascular Imaging
Experts (ASE/EACVI, 2015). According to the ratio
of LVMMI, and RWT (relative wall thickness) values
the four types of LV geometry were distinguished:
normal geometry, concentric remodeling, concentric
hypertrophy and eccentric hypertrophy [53].

The statistical processing of obtained data was
carried out using the Missrosoft® Excel 2002 soft-
ware.

During a clinical study in 2014—2016 the arrange-
ments on safety and health of patients, protection of
their rights, moral and ethical standards and the
principles enshrined in the Helsinki Declaration, the
Council of Europe’s Convention on Human Rights
and the relevant laws of Ukraine were followed.

RESULTS AND DISCUSSION

According to echocardiography data, the values of
IVST, LVPWT, ESD, and EDD were maximum
ones in the Group I vs. values in persons of the nor-
mative and comparison groups (groups IV & II).
There were at that no differences with the clinical
control group.

Mean value of the LV RWT reflecting the corre-
spondence of the LV myocardial walls to its cavity
volume was not significantly different in the obser-
vation groups.
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IlopiBHSTBHMI aHai3 TMOKa3HUKIB IOKa3aB 30epe-
JKEHHSI CHCTOJIIYHOI (DYHKIIi1 ceplsl y TAali€HTIB BCiX
rpyn crnoctepexeHHsi, @B 6yna Ginblie 45 %. Ipore
Opu MIKTPYNOBOMY aHaji3l JaHUX BCTAHOBJIEHO, IO
MiHiMaJIbHi 3HaYE€HHS MTOKAa3HUKA CUCTOJIYHOI DYHKILi1
Oynu npuTaMaHHi nanieHtam I rpynu (ta6:n. 1).

AHajoriuHa TeHAEHLIisI OTpMMaHa i MpU KiJIbKiCHIl
OLIiHIII (paKilii CUCTOJIYHOTO CKOPOUEHHS TepeaHbO-
3aJIHBOTO pO3Mipy JiBoro nutyHouka (AS,%). CtyniHb
AS (%) B YJIHA itogHoro nepioay, siki xBopitoth Ha LIJI,
2 Tumy, OyJla MEHIIOIO, TOPIBHSIHO 3 TTOKa3HUKOM Y
MPaKTUYHO 3A0POBUX OCi0O Ta B IPyIli MOPIiBHSIHHS, 110
CBiIYUTH NP0 HASIBHICTh Y HUX MOPYILIEHb JOKAIbHOTO
CKopoueHHs1 miokapnaa JITII.

Bomgnouac mamieHTam, gKi xBopitotb Ha LI 2 Tumy
(rpyniu 1, I1I) mputaMaHHi CTPYKTYypHi 3MiHM MioKapnaa
JIII. Maca miokapaa JiBOro HuayHouyka y MaiieHTiB |
rpynu IepeBulllyBaa Liei ToKa3HuK y nauieHTiB 11 rpy-
mu, a came (321,14 +4,42)i (290,29 £ 11,61) 1, (p < 0,05).
Binbin BUupaxkeHruMu Oy BiIMiHHOCTI 1110710 TOKA3HUKIiB
IV (HopmartuBHoOI) rpyrm — (213,69 + 4,05) 1, (p < 0,05).
CranaapTur3allisg IbOT0O MOKa3HMKa A0 TJIOLII MOBEPXHi
TiJIa Ta 3pOCTY y CTyIIeHi 2,7 (peKOMEeHIOBaHO BUKOPHC-
TOBYBaTH TIpU HAIJIWIIKOBIA Maci Tina) MiaTBepausa
(bakT icTOTHOro pemMoneatoBaHHS JIIBOTO LIIYHOUYKA Yy
nali€eHTiB, sKi XxBopitoTh Ha LI/ 2 Tuny. Caig minkpeciau-
T, 1O Mnpouecu pemoaeatoBaHHs JIII nputamanHi i
nauieHtam Il rpymu, 1mo migTBepIKyeTbcsl HasBHICTIO
JocToBipHUX BimMiHHOCTeit MMUJIIII 3 naniieHTaMu HOp-
MatuBHOI Tpyny, (290,29 + 11,61) ta (213,69 * 4,05) 1,
BimmoBimHo, (p < 0,05). IngekcoBaHi MOKA3HUKM TTiATBE-
PIKYIOTh HasiBHiCTH pemopgenoBaHHs JIII B YJIHA
ogHOro Mnepiomny.

TakuM YMHOM, Pe3yJBTaTA IPOBEACHOIO YILTPa3BYy-
KOBOTO JOCHIIXKEHHSI CTPYKTYPHO-(PYHKIIIOHATBHOTO
crany JIIII B YJIHA na YAEC iiogHoro mepiony, sKi
xBopitoTh Ha IIJ] 2 Tuiy, BCTAaHOBWIW 30iMbLIEHHS JIi-
HiliHKMX nokazHukis (TMIIII, T3CJII) i, K HacaimOK
boT0, — 30imbmernHss MMJIL ta IMMIILL (ctanmapTi-
3allig 10 TIIOIII TTOBEPXHi Tijla Ta 3pOCTy y CTyMeHi 2,7),
BTC. O6’emni nokasnuku, a came K10, KCO ta iKCO
HE MepeBUIIYBaJI TPAaHUYHO JTOMYCTUMOTO PiBHS, IIPO-
T€ JOCTOBIPHO MEpeBUILYBaIN iX 3HAUEHHS B 0CiO HOP-
MatuBHoOI (IV) rpynu.

l'imeptpodisa JIUI BusgBastacd 3 TOCTOBIpHO Oifb-
woto yacrotoo B YIIHA na HAEC (B oci6 I—-II rpyn
CTIOCTepeXeHHs ) i 0Ci0 TPy HO30JIOTIYHOTO KOHTPO-
JIIO TIOPiBHSTHO 3 TTOKa3HUKAaMM 0Ci0 HOpMaTUBHOI Ipy-
Ny, i ckJlagana, BiAMOBiAHO, B MauieHTiB I rpynu —
89,39 %, 11 — 77,78 %, 111 — 90,00 % i IV — 20,00 %,
p <0,05.

Comparative analysis of the values showed a
preservation of cardiac systolic function, as in all
study groups the EF was more than 45 %.
However, in data compare between the groups the
minimum values of systolic function index were
found in the Group I (Table 1).

Similar trend was revealed in a quantitative esti-
mation of the fraction of systolic contraction of the
A-P dimension of the LV (AS, %). The degree of
AS (%) in ACUW of the «iodine» period having
got the T2DM was lower compared to that in actu-
ally healthy individuals and in comparison group,
indicating that they had disorders of a LV local
myocardial contraction.

At the same time, there were structural LV
abnormalities in T2DM (Groups I & 1II). The LV
myocardial mass in Group I exceeded this param-
eter in Group II, namely (321.14 + 4.42) and
(290.29 + 11.61) g, (p < 0.05). The differences
were more pronounced compared to the Group 1V
(normative), namely (213.69 £ 4.05) g, (p < 0.05).
Standardization of this parameter to the body sur-
face area and height at a quotient of 2.7 (recom-
mended for use in excess body weight) confirmed
the fact of a significant LV remodeling in T2DM
patients. It should be emphasized that the processes
of LV remodeling were also characteristic to the
patients in Group II, which is confirmed by a signif-
icant difference in LVMM with patients in the nor-
mative group (290.29 + 11.61) and (213.69 =4.05) g,
respectively (p < 0.05). The indexed values con-
firm the LV remodeling in ACUW of a «iodine»
period.

Thus, the results of the ultrasound scan and
obtained characteristics of LV morphology and func-
tion in the ChNPP ACUW of a «iodine» period hav-
ing got the T2DM highlight an increase in the linear
parameters (IVST, LVPWT) and, as a consequence,
an increase in the LVMM and LVMMI (with stan-
dardization to the body surface area and height at a
quotient of 2.7), and RWT. Volumetric indices,
namely the ESV, EDV, and IESV were not exceeding
the maximum permissible levels, but significantly
exceeded respective values in the Group IV.

The LV hypertrophy was revealed with a signifi-
cantly higher incidence in the ChNPP ACUW (in
study subjects of the Groups I &II) and persons in
the clinical control group compared to those in the
normative group. The values were 89.39%, 77.78 %,
90.00 %, and 20.00 % in the groups I, 11, 11, and
1V, respectively (p <0.05).
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YacroTta TUIiB peMOJIEIIOBaHHS CepLsl B 0OCTEXXEHUX Incidence of types of cardiac remodeling in
HaBejaeHa B TadJI. 2. study subjects is shown in Table. 2.
Ta6nuusa 1
ExokappaiorpadiuHi nokasHukm cTpykTyp i hyHKUiN Miokapaa y o6cTexkeHux, (X £ m)
Table 1
Echocardiographic characteristics of myocardial morphology and function in study subjects, (X + m)
lpyna / group P
MokasHuk / parameter
/P Ln=66 1,n=45 M,n=20 I,n=30 12 13 14 23 24 34
TMLLT, cm / IVST, cm 1,28 £ 0,02 1,20 £ 0,02 1,27 0,03 1,18 £ 0,01 <0,01 >0,05<0,001 >0,06 >0,06 <0,01
T3CJILW, cm / LVPWT, cm 1,25 0,02 1,18 £ 0,02 1,26 + 0,03 1,06 + 0,01 <0,01 <0,05<0,001 <0,06 <0,001< 0,001
KAP, cm / EDD, cm 571 £0,05 5,45 £ 0,01 5,62 + 0,07 501+0,04 <0,001<0,001<0,001 <0,05 <0,001<0,001
KCP, cm / ESD, cm 3,53 £0,06 3,50 £ 0,10 3,63 £0,09 332+0,04 >0,05 >0,06 <005 >0,05 >0,06 <0,01
MMJILW, r / LVMM, g 321,14+ 442 290,29 + 11,61 337,95+ 17,83 213,69+4,05 <0,01 >0,05<0,0001 <0,05<0,001< 0,001

IMMJILLY, r-m2 / LVMMIT, g-m? 150,48 + 4,42 142,31 £4,78 159,99 6,09 11092+2,04 >0,05 >0,05 < 0,001 <0,05 <0,001 < 0,001
IMMJILL,, M3 / LVMMI2, gm® 70,56 £2,46 60,48 £242 69,71 +£231 4749+1,04 <0,01 >0,05<0,001 <0,01 <0,001< 0,001

BTC, ym. og. / RWT, U 0,44 + 0,01 0,45+ 0,01 0,45 £ 0,01 0,45+ 0,01 >0,05 >0,05 >0,06 >0,06 >0,05 >0,05

KIO, mn / EDV, mL 137,56 + 3,68 13527 +6,23 123,06+3,15 121,071+4,03 >0,05 <0,01 <0,01 >0,05 >0,05 >0,05

iKIO, mn-m2 / EDVi, mL-m-2 649 +1,76 67,08+3,03 59,33+235 6283+207 >0,05 >005 >0,05 <0,056 >0,05 >0,05

KCO, mn / ESV, mL 53,41 +£2,56 53,57 + 3,71 56,8 2,04  4203+1,61 >0,05 >0,05<0,001 >0,05<0,001<0,001

iKCO, mn-m2 / ESVi, mL-m2 2531127 2643177 27156+1,41 2181081 >0,05 >0,05 <0,0056 >0,06 <0,01 <0,001

®B, % / EF, % 53,73+1,32 61,24+134 60,78 +1,48 64,72 0,81 < 0,001 <0,001< 0,001 >0,05 <0,01 <0,05

AS% 29,03+1,29 33,73+1,17 30,15+053 33,78+0,72 <0,01 >0,06 <0,01 <0,01 >0,06 <0,01

Ta6nuusa 2

YacToTa TMNiB pemopenioBaHHA NiBOro WAYHOYKA y o6cTexxeHux, (abc., wactka, %)

Table 2

Incidence of LV remodeling types in study subjects, (abs., fraction, %)

lpyna, HopmanbHa KoHueHtpuyHe KoHueHTpuuHa EkcueHTpuyHa

KiNbKiCTb XBOPUX  reoMeTpia  pemMopesioBaHHa rinepTpodis rineptpodis p

Group, Normal Concentric Concentric Eccentric 1—2 1.3 1-4 923 2.4 13-4

n of patients geometry remodeling hypertrophy hypertrophy

l,n=66 7(10,61) 7(10,61) 47 (11,21) 5 (7,57) >0,05 < 0,001 >0,05 <0,001 >0,05 < 0,001

I, n=45 10 (22,22) 5(11,11) 26 (57,78) 4(8,89) >0,05 >0,05 >005 <0,01 >0,05 <0,01

l,n=20 4 (20,00) 2 (10,00) 13 (65,00) 1(5,00) >0,05 >0,05 >0,05 <005 >005 <0,05

IV, n =30 24 (80,00) 6 (20,00) - - <0,01 >005 >005 >005 >0,05 >0,05
BcranosneHo, 1o y maiieHTiB I rpynu yactora Hop- Normal normal LV geometry was found mini-

MaibHOI reoMeTpii JILL 6yna miniManbpHOMO, TIpoTe moc-  mal in Group I, but the differences were signifi-
TOBIpHMMM OyJIM BiAMIiHHOCTI TiJIbKM 3 MOKa3HUKOM y  cant only with the IV (normative) group (t = 8.43,

oci0 IV (HopmatuBHoi) rpynu (t = 8,43, p < 0,001). p <0.001).

ITpoBeneHwuii aHaji3 Mokaszas, 110 B IpyIiax CIocTepe- The concentric hypertrophy predominated in
JKeHHSI (32 BUHSITKOM OCi0 HOpMaTUBHOI TPYIIN) IIepeBa-  observation groups with the exception of individu-
»Kajla KOHLUEHTpUYHA rineptpodis. als in the normative group.

BinbiricTh BiZoOMUX AOCTIIKEHHb CTOCYBAJIMCS aHATI3y Most of the known studies were devoted to the

MopdodyHKIIOHATBLHOIO CTaHy MioKapaa auiie y nauieH-  morphological and functional state of myocardi-
TiB i3 ceplieBO-CyIMHHOIO TaTojiorieto. Huskoro mocmin- um only in CVD patients. Increased rates of
JKeHb B OCTaHHI JIeCITUPiYUs MOKa3aHo MigBUIIeHHd yac-  myocardial hypertrophic processes in subjects irra-
TOTU PO3BUTKY TirepTpodiuHuX TpolieciB B Miokapai ocio,  diated as a result of the ChNPP accident have been
sIKi Oysin orpoMiHeHi BHacminok aBapii Ha YAEC [54—56].  shown in a range of studies [54—56].

AHai3 cTpyKTypHO-(YHKI[IOHAJIbHUX ITOKA3HUKIB B Data review depending on the external irradiation
3aJIC3KHOCTI Bi 1031 30BHIITHBOTO onpoMiHeHHS noka-  dose showed the IVST and LVPWT gradual increase
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3aB, 1O 3 11 30ibLIeHHsIM B aiana3oni 50,0-500,00 m3B
TMILII Ta T3CJII nocTynoBo 3pocTanu. IX cepenHe
3HAYeHHsS JOCTOBIpHO II€pEeBUILYBajO JaHi B 0OcCi0
nigrpynu 3 130 go 50,0 m3B. B Toi1 ke yac KCP Ta
KOO 3meniyBanucs rpu 36inbmeHHi J30 (tabdia. 3).

3a gaHuMMU exokKapaiorpaiyHOro JOCJiIKEeHHS 4Yac-
torta ['JIIL B mo3oBux minrpynax B YIHA na HAEC, gxi
xBopitoTh Ha LIJI 2 Tumy, He Majga CTaTUCTUYHO 3HAUY-
1IMX BinMiHHOCTel. BinnoBinHo, B 1-it no30Biii miarpymi
BoHa BusHavamacsa y 81,82 %; 2-it — 92,31 %; 3-ii —
71,43 %; 4-i1 — 85,71 % tay 5-it — 84,62 %.

Amnani3z vyacrotu [JILI pi3HOro CTyrneHs B J030BHUX
miarpymnax rnokasas, 110 B 5-i1 mo3oBiit migrpymi (30 mo-
Hax 500 m3B) 3nayna [JILI (IMMJILI moHan 149 r/m?)
BU3HayYajacsl y BCiX Malli€HTIB i JOCTOBIPHO MepeBUIIyBa-
J1a yactoty B miarpyii 3 130 no 50 M3B (45,45 %;t = -8,9;
p < 0,001); B 2-i1 go3osiit miarpymi (30,77 %; t = -10,06;
p < 0,001); 3-i1 mo3osiii minrpymi (42,86 %; t = -9,38,;
p < 0,001). Crig makpecanuT, 0 CepeaHs TPUBAJICTh
nepediry 3axBOprOBaHHS B JO30BUX MiArpyrnax He Bimpi3-
Hsutacs i KonmBasacs Bin (9,69 + 1,91) no (15,43 + 1,85)
poxiB, (p > 0,05).

HeoOximno migkpecnutn, mo [JII 3aBxau mos's13aHa
3 TinepTpodiero KapIioMiOLIMTIB, ajie He 3aBXIU CYIIpO-
BOJIKYEThCSI 30UIBIIIEHHSM iHTEPCTULIAIbHOTO KOMIIO-
HeHTa. Bimomo, 1110 mpu NaToJoriYyHuX cTaHax, 00yMOB-
JIeHNX 00’€MHUM TIepeBaHTaXXKeHHSIM, TirepTpodis Kap-
JTiOMIOLIMTIB HEe CYIPOBOMIXKYETHCS 301JIbIIEHHSIM I103a-

Ta6nuusa 3

with ERD elevation in a range of 50.0-500.00 mSv.
Their average values significantly exceeded the indi-
vidual data in subgroup with ERD up to 50.0 mSv.
At the same time, the ESD and EDV decreased with
an ERD increase (Table 3).

According to the echocardiographic study, the LVH
incidence in the dose subgroups of the ChNPP
ACUW having got the T2DM was of no significant
difference. Accordingly, in the 1% dose subgroup it was
assayed in 81.82%, in 2" in 92.31%, in 3 in 71.43%,
in 4" in 85.71%, and in 5" in 84.62% of cases.

Review of the incidence of a different degree LVH
in dose subgroups showed that in the 5" subgroup
(ERD > 500 mSv) a severe LVH (LVMMI>149 g/m?)
was determined in all patients significantly exceeding
the incidence in a subgroup with ERD<50 mSv
(45.45%;1=-8.9, p <0.001), in the 2" dose subgroup
(30.77%;t=-10.06; p < 0.001), and 3™ dose subgroup
(42.86%; t = -9.38; p < 0.001). It should be empha-
sized that the average duration of the disease course in
dose subgroups was not different and ranged from
(9.69 = 1.91) to (15.43 + 1.85) years, (p > 0.05).

It should be emphasized that LVH is always associ-
ated with hypertrophy of cardiomyocytes, but is not
always accompanied by an increase of the interstitial
component. It is known that in abnormal circum-
stances caused by volumetric overload the hypertro-
phy of cardiomyocytes is not accompanied by an

ExokapaiorpadiuHi nokasHukm cTpykTyp i pyHKLUin miokapaa B YJIHA iiogHoro nepiogy, AKi xBopitotb Ha LIJ 2

TMny, B fo30Bux nigrpynax, (X £ m)
Table 3

Echocardiographic characteristics of myocardial morphology and function in dose subgroups of ACUW of the

«iodine» period having got the T2DM (X + m)

Niarpyna, kinbkicTb 06cTexeHux / subgroup, n of study subjects

Moka3uuk / parameter

<50,0 m3B/mSv 50,0-99,9 m3B/mSv

100,0-249,9 m38/mSv  250,0-500,00 m38/mSv  >500,0 M3B/mSv

n=11 n=13 n=14 n=14 n=13

TMLUM, cm / IVST, cm 1,35+ 0,06 1,28 = 0,05 1,28 = 0,06 1,29 = 0,05 1,24 £ 0,05
T3CJLL, cm / LVPWT, cm 1,12 +0,02 1,23 £ 0,05 1,27 £ 0,06 1,29 = 0,04 1,22 £ 0,04
KOP, cm / EDD, cm 5,46 + 0,08 574 +0,12 5,65+ 0,15 5,83 + 0,06 575+0,12
KCP, cm / ESD, cm 3,95+0,19 3,44 £0,14 3,27+ 0,11 3,43+ 0,16 3,66+ 0,16
MMJILW, r / LVMM, g 328,45 + 24,69 317,47 = 25,77 320,24 + 29,52 334,46 £+ 19,63 309,58 + 24,47
MM, r-m2 / LVMMIT, g-m?2 153,00 + 11,92 145,84 + 8,75 151,12 £ 12,16 161,42 = 8,37 141,99 = 9,12
IMMJILL, r-m3 / LVMMI2, g-m™3 73,05 + 7,29 67,66 £ 5,48 75,05 +£7,71 73,13+ 4,28 64,92 + 4,31
BTC, ym. og. / RWT, U 0,46 = 0,01 0,44 = 0,01 0,45 = 0,01 0,44 + 0,01 0,43 = 0,01
JIN, cm /LA, cm 4,16 + 0,08 4,25+ 0,16 410+0,15 3,96 + 0,19 4,03+0,15
KOO, mn / EDV, mL 156,18 + 8,39 129,92 + 9,04 134,86 + 8,01 131,71 £ 7,58 141,61 £7,42
iKQO, mn-m2 / EDVi, mL-m2 73,07 = 4,74 60,35 £ 3,90 67,84 £ 4,14 61,96 + 3,22 64,66 + 3,69
KCO, mn / ESV, mL 70,00 + 7,33 49,92 £5/10 44,29 + 3,69 50,64 + 5,35 54,32 £ 4,49
iKCO, mn-m2 / ESVi, mL:m2 32,96 + 3,86 23,41 =245 20,67 = 2,04 24,02 + 2,22 25,03 £ 2,11
®B, % / EF, % 56,22 + 2,75 61,49 £ 2,92 67,09 £1,96 57,98 + 4,80 61,65 £ 2,32
AS% 29,36 + 4,41 39,67 £ 2,65 41,76 £ 2,17 41,34 £2,25 36,26 + 2,42

313 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

KJIITUHHOTO MaTPUKCY i KOHIIEHTpAIlisl KoJareHy 3Haxo-
JIATBCSI B MeXax HopMasibHOI BapiabenabHOCTI [55, 56].
ITpu 36inblIeHHI FTeMOAMHAMIYHOTO MepeIHaBaHTaXKEeH-
Hs (I'X, I 2 tumy) rineptpodist KapaioMioIUTIB MO€EI-
HYETbHCS 31 30UTbIIIEHHSIM KiJTbKOCTI (hiOp0o0IacTiB i KOH-
LeHTpalii KojareHa. TakuM 4YMHOM, PEMOEIIOBAHHS
MioKapaa Moxe OyTHU sIKk TOMOT€HHUM, TaK i HEeTOMOTIeH-
HUM, TOOTO TIPU3BOAWTU OO Pi3HUX BapiaHTIB TilepT-
podii miokapaa [55—59].

Bigomo, mo aucmeTa®osiuHi OpoLEeCU CHOPUSIIOTh
OiTbII BUPaXKEeHUM CTPYKTYPHO-(DYHKIIIOHATLHUM 3Mi-
HaM Miokapjaa Ha Tji nepeOyIoBU KOJJareHOBOTO MarT-
PUKCY i TIOCUJIEHHIO PO3BUTKY (DiOpOrIacCTUIHUX MpO-
meciB [19-22].

BcraHoBIeHO CyTTEBE 30LIbLIEHHSI PO3PaXyHKOBOTO
MoKa3HMKa 00'eMHOI pakliii iHTepCTULIiAIbHOTO KOJa-
reny (O®@IK) B ocid ycix rpym crocTepexkeHHs,
MOPiBHSHO 3 MOKa3HUKAMHU B 0Ci0 HOPMATUBHOI TPYIIH,
1110 BKa3y€ Ha MOCUIeHHS (QiOpoIrIacTUYHUX MPOLIECIB Y
miokapai. Ilpore makcumanbHuit mokasHuk ODIK
BctaHoBiyieHO B YJIHA na YAEC, ski xBopitoTs Ha LIJI 2
tuny (puc. 1). Tobto, ArucMeTadoiuHI MOPYILIEHHS, 110
CYIIPOBOJIXKYIOTb 1Ie¥i ITaTOJIOTiYHU CTaH B OCi0, sIKi 3a3-
HaJli oNpoOMiHeHHs BHacligok aBapii Ha YAEC, nmpus-
BOISTh O BHpPaXeHUX (DiOpOIUIACTUYHMX IPOLIECIB Y
MioKapai.

B YJIHA na YAEC, axi xBopitots Ha LIJI 2 Tumy, BcTa-
HOBJIEHO KOPEJISILIAHUKA 3B'SI30K CEpEeIHbOIO CTYIIEHS
Mix mokazHukom OPIK i mapameTpaMu TOBLUIMHU JIiBO-
ro uutyHouka (r = 0,481—0,545); cuabHOIrO CTyIeHs 3
MMJILI, IMMIJILL, Ta IMMIILLI, (r = 0,713-0,737).
AHaJoriuHe crpsMyBaHHSI MaB KOPEJISLiMHUI 3B'I30K
nokazuuka O®PIK 3 mapaMmerpaMu TOBIIMHU JIiBOTO
nutyHouka, MMUJII Ta 1i ingekcamu B oci6 II i III rpy.

TakuM yuHOM, MocuiaeHHs (iOPOILUIACTUYHUX MPO-
neciB y miokapai YJIHA na YAEC #iogHoro niepiony (B 1
ta Il rpymax) Ta B 0Ci0O Tpyny HO30J0TIYHOTO KOHTPOJIIO

increase in extracellular matrix and the collagen con-
centration is at that within the limits of normal vari-
ability [55, 56]. With an increase in hemodynamic
preload (AH, T2DM) the hypertrophy of cardiomy-
ocytes appears combined with an increase in the
number of fibroblasts and collagen concentration.
Thus, myocardial remodeling can be both homoge-
neous and non-homogeneous, that is, leading to var-
ious variants of myocardial hypertrophy [55—59].

It is known that dysmetabolic processes con-
tribute to more pronounced morphological and
functional myocardial abnormalities on the back-
ground of rearrangement of collagen matrix and
exacerbation of fibroblastic processes [19—22].

A substantial increase in calculated index of
interstitial collagen volumetric fraction (ICVF)
was found in all the groups of patients as compared
to the subjects in normative group, indicating an
increase in myocardial fibroblastic processes.
However, the maximum ICVF value was calculat-
ed in the ChNPP ACUW having got the T2DM
(Fig. 1). That is, the dismetabolic disorders that
accompany this abnormal condition in persons
who were exposed to ionizing radiation due to the
ChNPP accident have resulted in pronounced
myocardial fibroblastic processes.

Moderate correlation was found between the ICVF
and left ventricular thickness parameters (r = 0.481—
0.545) in the ChNPP ACUW having got the T2DM.
Strong correlation was found at that with LVMM,
LVMMI, and LVMMI, (r = 0.713—0.737). Corre-
lation of the ICVF with characteristics of the left ven-
tricular thickness, LVMM and its indexes was of a
similar direction in the Groups II & III.

Thus, the exacerbation of myocardial fibroplas-
tic processes in the ChNPP ACUW of a «iodine»
period (Groups I & II) and in the groups of clini-

PucyHoK 1. Moka3Huk 06'eMHoT pakuyii iHTepcTuuians-
Horo konareny (O®IK) B oci6 rpyn cnocrepexkeHHs (%)

| I I v

Fpyna cnocrepexeHnHs / study group Figure 1. Interstitial collagen volumetric fraction

(ICVF) in study groups (%)
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>500
[dianasoH o3, m3B / dose range, mSv

MOXKYTb CKJIACTU HiAIPYHTS PO3BUTKY MPOLIECIB peMOie-
JIIOBaHHS MioKapaa, a caMe KOHIEHTPUYHOI TirepT-
podii, 110 € MepeaAyMOBOIO PO3BUTKY YCKJIAAHEHb Y cep-
LIEBO-CYIMHHIN cUCTEMi.

I1pn anamizi OPIK B 1030BUX miATrpymnax BCTaHOBJICHE
MaKCHUMaJbHe 3Hau€HHs 11bOro IOKa3HUKa B 0cCib 3 /10-
3010 30BHIIIIHLOTO onpoMiHeHHs nmoHan 500 M3B, kUit
JIOCTOBIpHO TIepeBUIIYBaB lieil MoKa3HUK B ocid 3 JI30
1o 50 M3B. B Toi1 3ke yac, HeOOXiTHO ITiIKPEeCINUTH, IO B
0ci0 ycix 1030BUX miArpymn ¢iOporutacTUdHi Mpolecy B
MioKapi OyJiv OUTBII BUpPAKEHUMMU, HixX Y 0Ci0 HOpMa-
TUBHOI IPYIIN.

AHami3 CTPYKTYpHO-(GYHKIiIOHAIBHNX ITTOKa3HUKIB
miokapaa B YJIHA na YAEC, sxi xBopiroTs Ha LIJI 2 TH-
Iy, 3aJIeXKHO Bill TUIy peMOJEIIOBaHHSI, TOKa3aB HasiB-
HICTb JOCTOBIPHUX BiIMiHHOCTEH OESIKMX CTPYKTYPHO-
(yHK1IioHanbHUX MapaMeTpiB Miokapaa JILI (Tab. 4).

IIpy KOHLIEHTPUYHOMY peMOAETIOBAHHI BU3HAYEHO
npoctoBipHe 30inbiieHHs TMIIII, BTC nopiBHsIHO 3
MOKa3HMKaMM B 0¢ib 3 HopMaJibHOO reomerpieto JITII.

Konuenrpnuna rineprpodis xapakTepu3syBajacs IT0C-
toBipHUM 30inbmeHHsaM T3CJILI i TMIIII, macu Mio-
Kapjaa, iHAeKCOBaHUX IapaMeTpiB (A0 ILUIONII MOBEPXHi
Tija i 3pocty y cTyneHi 2,7), BTC nopiBHsIHO 3 mapamMeT-
paMU pH iHIINX TUTIAX PEMOJIETIOBaHHS (Ta0II. 4).

IIpu excueHTpuuHii rineptpodii Tinbku iKJO,
MMJIII ta IMMJIII (iHmeKCoBaHWA OO TUIOII MO-
BEPXHi Tijla) TOCTOBIpHO MepeBUIYBald MOKA3HUKU B
0ci06 3 HopManbHOM reomeTpiero JIIII.

AHani3 KJIiHiYHOI XapaKTepUCTUKU TMALi€EHTIB 3
pizHolo reometpieto JIII mokazaB, 110 MPU KOHLIEHT-
PUYHIN rinepTpodii MalOTh Miclle MaKCMMalbHO BUpa-
JKEeHi 03HaKM abJOMiHAJTBLHOTO OXKUPIHHS (OKPYKHICTh
tajiii, creroH Ta ix cniBBigHoueHHs (OT/OC) noc-
TOBIpHO IIEpPEBUINYBaJM 1€l ITOKAa3HUK IPU HOP-
MasbHii reometpii JIII Ta iHIIMX BapiaHTax AOoro peMo-
nJenmoBaHHs) (Tabm. 5).

PUCYHOK 2. Moka3sHuKk 06'eMHOT dpakuyii
inTepcTuuianbHoro konareHy (O®IK) y pososux
niarpynax (%)

Figure 2. Interstitial collagen volume fraction
(OFIC) in dose subgroups (%)

cal control can be a background for myocardial
remodeling, namely a concentric hypertrophy,
which is a precondition for cardiovascular system
complications.

Review of the ICVF values in dose subgroups
revealed its maximum in subjects with an external
exposure dose of more than 500 mSv, which
significantly exceeded this figure in persons with
ERD < 50 mSv. At the same time, it should be
emphasized that in all dose subgroups the myocar-
dial fibroplastic processes were more pronounced
than those of the normative group.

Review of morphological and functional myocar-
dial characteristics depending on the type of myocar-
dial remodeling in the ChNPP ACUW having got the
T2DM showed a significant differences in some
abovementioned myocardial characteristics (Table 4).

A significant increase in IVST and RWT was
found in concentric remodeling compared with
individuals with normal LV geometry.

Concentric hypertrophy was characterized by a sig-
nificant increase in LVPWT, IVST, LVMM, indexed
parameters (to the body surface area and height at a
quotient of 2.7), and RWT compared with parame-
ters in other types of remodeling (Table 4).

In eccentric hypertrophy only the EDVi,
LVMM, and LVMMI (indexed to body surface
area) significantly exceeded the values in subjects
with normal LV geometry.

Review of clinical characteristics in the patients
with different LV geometry showed that the maxi-
mum severe abdominal obesity (according to the
waist circumference, hip circumference and their
ratio) was typical for the concentric hypertrophy.
The abdominal obesity was significantly more
severe here than in subjects with normal LV geom-
etry and other variants of LV remodeling (Table 5).
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B 0ci6 3 KOHIIEHTpUYHOIO TinepTpodiero MaKCUMab-
HUMM OyJM TIOKa3HWKU TJIIOKO3M HATIIE Ta MiCJsI-
paHiajabHOI.

OTtpuMaHi HaMM [aHi CIiBNagaloTh ¢ JAHUMM IIiJIOTO
psiAy JAOCHIIXeHb IIOJ0 HAsIBHOCTI 3B’SI3Ky MiX
rinepiHcyJiHeMi€l0 Ta MpolecaMu PeMOACTIOBaHHS
miokapaa JILI [11—14]. KonuenTpanis IPI ipu koH1Ie-
HTpUUHIN rineptpoddii miokapaa JILI gocTtoBipHO mepe-
BUIIYyBaja ii 3HaYeHHs Y MalliEHTIB 3 HOPMaJIbHOIO T€0-
MeTpi€to ceplisi. MakcUMalbHOIO, MPYU KOHLEHTPUYHIA
rineptpodii Mmiokapma, O0yna takox IP 3a inmekcom
HOMA-IR (mocToBipHi BiZMiHHOCTiI IIbOTO MOKa3HUKA
MOPIBHSIHO 3 MOro 3HAYEHHSM IMPU HOPMAaJbHIiil reo-
MeTpii Oy/M i B MaLi€EHTIB 3 iHIIMMU BapiaHTaMU PeMO-
JIeJTIOBaHHSI JIIBOTO IIJTyHOYKA) (TadII. 5).

IIpuseprae yBary Toil (pakT, 110 TTpU KOHLEHTPUYHIH
rinepTpodii CrocTepiraeThCsl MiHiMaJIbHa KOHLIEHTpALlist
3araJIbHOTO aJUIIOHEKTHHY Ha TJIi MAKCHMMAaJbHUX KOH-
LieHTpaliii npo3ananbHux LUToKiHIB OHII-o0 i 1J1-6.
MaxkcuMainbHOO Oyja i aquMmOHEKTUHOPE3UCTEHTHICTh
(mokazHuk HOMA-aauInoHeKTUH) y Malli€HTiB 3 KOH-
LEHTpUYHOIO TinepTpodieto miokapaa JIIII.

3 MeTOI0 TTOTTMOJIEHOTO BUBYEHHS B3aEMO3B'SI3KY MixK
KOHIEHTpALi€El0 MPOTU- i Mpo3anaibHUX LMUTOKiHIB

Ta6nuusa 4

There were highest fasting and postprandial
glycemia values in the patients with LV concentric
hypertrophy.

The obtained data are in agreement with the
results of a number of studies on the relationship
between hyperinsulinemia and LV myocardial
remodeling [11—14]. Concentration of IRI in LV
concentric hypertrophy significantly exceeded its
value in the patients with normal heart geometry.
In case of LV concentric hypertrophy the HOMA-
IR index was also the highest. Significant differ-
ence of this parameter compared to its value in
case of normal LV geometry was also found in
patients with other variants of LV remodeling
(Table 5).

Noteworthy is that a minimal concentration of
total adiponectin was found in concentric hyper-
trophy against the background of maximum con-
centrations of TNF-o and IL-6 proinflammatory
cytokines. Adiponectin resistance (HOMA-adipo-
nectin) in concentric LV hypertrophy was also the
highest.

To evaluate a relationship between the concentra-
tion of anti- and proinflammatory cytokines the study

ExokappaiorpadiuHi nokasHuku cTpyKTyp i hyHKuin miokapaa B YIIHA inogHoro nepioay, Aki xsopitote Ha L[ 2
TUNY, 3aNeXHo BiA TMNy reometpii niBoro wnyHouka, (X £ m)

Table 4

Echocardiographic characterization of myocardial morphology and function depending on the type of left
ventricular geometry in the ChNPP ACUW of the «iodine» period having got the T2DM, (X £ m)

Tun reomeTpii niBoro wnyHouka / type of LV geometry

HopmanbHa KoHueHnTpuuHe KoHueHTpuyHa EkcueHTpuyHa

MokasHuk reomeTpis pemopenioBaHHa rineptpodia  rineptpodis p
Parameter Normal Concentric Concentric Eccentric ;5 1.3 1.4 2.3 2.4 3.4

geometry remodeling hypertrophy  hypertrophy

n=7 n=7 n=47 n=5

JiN, cm / LA, cm 4,08 + 0,09 4,10 £ 0,38 4,18 £ 0,07 430+0,18 >0,05 >0,06 >0,05 >0,056 >0,05 >0,05
TMLLT, cm / IVST, cm 1,04 £ 0,02 1,15+ 0,03 1,37 £ 0,02 1,00+£0,04 <0,01 <0,01 >0,05 <0,0001 <0,001 <0,01
T3C/W, cm / LVPWT, cm 1,12 £0,02 1,10 = 0,01 1,30 £ 0,02 1,13+0,03 >0,05 >0,056 >0,05 <0,001 >0,05 <0,001
KAP, cm / EDD, cm 5,46 £ 0,08 514 £ 0,07 5,82 £ 0,05 578+0,10 <0,01 <0,001 <0,05 <0,0001 >0,05 >0,05
KCP, cm / ESD, cm 4,06 = 0,25 3,17+0,14 3,49 £0,07 390+£047 <0,01 <005 >0,06 <0,06 >0,06 >0,05
MMIILL, r / LVMM, g 232,86 = 6,20 223,72 £ 9,43 349,39 = 11,61 250,99 £6,11 >0,05 <0,001 <0,05 <0,001 <0,05 <0,001
IMMJILL, F-M; 108,64 + 4,59 110,49 £ 2,74 162,43 + 4,64 124,25 £2,66 > 0,05 <0,001 <0,01 <0,001 <0,01 <0,001
LVMMIy, g-m-
IMMJILLy, r-m3 48,94 + 2,98 50,68 + 2,65 76,58 + 2,68 57,06 +2,33 >0,05 <0,001 <0,05 <0,001 > 0,05 <0,001
LVMMI,, g-m3
BTC, ym. oa. / RWT, U 0,39 0,01 0,44 + 0,01 0,46 £ 0,01 0,370,001 <0,001<0,001 <0,05 >0,06 >0,05<0,001
KOO, mn / EDV, mL 108,6 = 2,16 115,43 £ 9,25 135,14 + 3,93 160,25 = 16,11 >0,05 >0,06 <0,01 >0,06 >0,06 <0,05
iKOO, mn-m2 / EDVi, mL-m 54,64 + 2,28 57,07 = 4,01 63,28 + 1,90 77,99 +470 >0,056 <0,001 <0,06 >0,06 <0,05 >0,05
KCO, mn / ESV, mL 43,40 £ 10,45 43,14 £ 5,22 51,34 £ 2,57 62,25+ 13,90 >0,06 >0,05 >0,06 >0,05 >0,06 >0,05
iKCO, mn-m2/ ESVi, mL-m? 24,38 + 7,65 21,49 £ 2,67 2413+ 1,28 31,21 £490 >0,05 >0,05 >0,060 >0,05 >0,06 >0,05
®B, % / EF, % 58,26 + 5,14 62,29 + 4,47 61,12 +1,69 60,88 +545 >0,06 >0,06 >0,05 >0,06 >0,05 >0,05
AS% 35,34 = 5,55 38,11 £3,37 39,73 + 1,34 32,79+709 >0,06 >0,05 >0,05 >0,06 >0,05 >0,05

(1) 316




ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

CLINICAL

RESEARCH

Ta6nuusa 5

Dleaki aHTponomeTpuyHi, MeTa6oniuHi NOKa3HMKK Ta BMICT B KPOBi 3arajibHOro afUNoOHEKTUHY i Npo3ananbHUx
uutokinie B YJIHA itogHoro nepioay, Aki xsopitote Ha L] 2 Tuny, 3anexHo Big TMNy reomeTpii N1iBOro WiyHoY-

Ka, (Xxm)
Table 5

Anthropometric and metabolic characteristics and total blood levels of adiponectin and proinflammatory
cytokines depending on the type of LV geometry in the ChNPP ACUW of the «iodine» period having got the

T2DM (X £ m)
Tun reomeTpii niBoro wnyHouka / type of LV geometry
HopmanbHa KoHueHnTpuyHe KoHueHTpuyHa EkcueHTpuyHa
Moka3Huk reomeTpis pemopenioBaHHa rineprpodia  rineptpodis p
Parameter Normal Concentric Concentric Eccentric ;5 1.3 1.4 2.3 2.4 3.4
geometry remodeling hypertrophy  hypertrophy
n=7 n=7 n=47 n=5
Bik, pik / age, years 60,8 + 1,56 62,29 + 1,19 61,32 + 0,67 62,75+0,63 >0,05 >0,06 >0,06 >0,05 >0,05 >0,05
IMT, kr-m2 / BMI kg-m? 30,52 + 1,96 29,50 + 2,28 32,06 + 0,69 28,89+162 >0,05 >0,06 <0,06 >0,06 >0,05 >0,05
OT, cm /WC, cm 106,0 + 4,03 106,16 + 4,26 116,62 = 1,24 110,50 £3,43 >0,05 >0,05 >0,05 <0,06 >0,05 >0,05
OC, cm / HC, cm 110,80 + 1,53 110,71 £ 2,06 116,34 + 0,95 113,25+1,25 >0,05 >0,06 >0,05 <0,056 >0,05 >0,05
OT/0C // WC/HC 0,98 + 0,02 0,96 = 0,03 1,00 + 0,01 097003 >005 >005 >0,05 >0,05 >0,06 >0,05
[nioko3a, MMonb/n 573+0,10 6,77 £ 0,33 8,77 £ 0,40 6,80 0,25 <0,01 <0,001<0,001 <0,001 >0,05 <0,001
Fasting glycemia, mmol/L
'nioko3anm, MMOAb/n 6,25 + 0,09 7,52 +0,28 10,52 £ 0,42 7,61+0,31 <0,001<0,001<0,001 <0,001 >0,05 <0,001
Postprandial glycemia, mmol/L
IPI, MmkOp/mn // IRI, uU/mL 26,73 = 0,68 28,03 £ 0,80 30,71 = 1,82 28,76 +242 >0,06 <0,06 >0,05 >0,06 >0,05 >0,05
HbA1¢, % 6,42 = 0,83 6,74 £ 0,25 7,14 +0,28 6,78+023 >0,06 >0,05 >0,06 >0,06 >0,06 >0,05
HOMA-IR 3,91 £0,22 9,32+ 0,87 10,96 +0,66 8,09+0,49 <0,001<0,001<0,001 >0,06 >0,05 < 0,001
HOMA2-IR 3,95 + 0,36 4,10+0,28 3,99 £0,13 361+0,12 >0,056 >0,05 >0,05 >0,05 >0,05 <0,05
HOMA-anvnoHekTH 0,58 0,07 0,73 +0,11 2,28 +0,28 0,62+0,03 >0,05 <0,001 >0,06 <0,001 >0,05 <0,001
HOMA-adiponectin
HOMA-B-cell 76,66 + 12,48 87,73 = 5,49 65,91 = 3,18 75,20+0,99 >0,06 >0,05 >0,05 >0,06 <0,05 <0,05
ALVNOHEKTUH, MKT/MA 16,45 + 0,65 14,08 + 1,51 7,16 £ 0,56 13,06 £0,63 > 0,05 <0,001< 0,001 <0,001 >0,05 <0,001
Adiponectin, cmg/mL
®HM-ot, nr/mn 2,22 +0,14 2,66 + 0,28 4,39 0,52 3,49+039 >0,05<0,001 <001 <0,00 >0,05 >0,05
TNF-o, pg/mL
11-6, nr/mn 4,13 +0,41 5,63 + 1,48 6,74 £ 0,56 525+0,83 >0,05 <0,001 >0,06 >0,05 >0,05 >0,05
IL-6, pg/mL

Hali€HTU NOAUISIMCS Ha MIATPYNHU 3aJIEXKHO Bill ITpOLIEH-
THJILHOTO PO3ITOATY iX KOHIIEHTpalIii: 10 25 MpoleHTH-
Jist (miarpyna A); 3 25 no 75 npoueHTwis (miarpymna b) i
Oinbie 75 npoueHTwA (miarpymna B).

ITpu posnonini YJIHA na YAEC, dki xBopitoTh Ha L]
2 TUTTy, 10 MATpynu A yBIWIIIN TTAIliEHTH 3 PiBHEM 3a-
raJlbHOro AaAWIIOHEKTUHY MeHIIe 25 TPOLEHTUIS
(miama3zoH 3HayeHb — 2,18—3,94 MKr/mMn); 10 minrpynu
b — B gianasoHi 3 25 no 75 npoueHTWIs (Iiarna3oH 3Ha-
yeHb — 4,27—14,34 Mxr/mMn); oo nigrpynu B — Oinbiie
75 npoueHTUIA (niama3oH 3Ha4eHb 9,30—19,53 MKT/Mi1)
(Tabm. 6).

AHai3 oTp¥MaHMX pe3yabTaTiB CBITUMTh, 1110 HAHOLIbIL
BUPAXEHI MPOLIECHM PEeMOJEJIFOBAHHSI JIiBOro ILIYHOUKA
BimoyBanucs B YJIHA itomHoro nepiony, sIKi XBOpitoTh Ha
LI 2 iy, mpu MiHiMaJIbHUX 3HAYEHHSIX 3araJIbHOrO aau-
MOHEKTUHY (MeHIue 25 mpoueHTWs, miarpyna A). Taki
nokaszHuky, sk TMIIIT, T3CJILL i KJIP mamu makcn-

subjects were selected into subgroups depending on
the percentile of cytokine concentration, namely < 25
percentiles (subgroup A), 25—75 percentiles (sub-
group B) and >75 percentiles (subgroup C).

To evaluate the contribution of adiponectin varia-
tions in myocardial remodeling the ChNPP ACUW
having got the T2DM were selected into subgroup A
that included patients with total adiponectin level < 25
percentiles (concentration range 2.18—3.94 pg/ml),
B with cytokine content 25—75 percentiles (range
4.27—14.34 pg/ml), and C with >75 percentiles
(range of content 9.30—19.53 pug/ml) (Table 6).

The most pronounced left ventricular remodel-
ing processes occurred in the ChNPP ACUW of
the «iodine» period, having got the T2DM with
minimal values of total adiponectin (less than 25
percentiles, subgroup A). Maximum values of
IVST, LVPWT, and EDD were registered in sub-
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Ta6nuusa 6

CTpyKTYpHO-(hYHKLiOHAaNbHI NOKa3HMKK MiOKapAa y NaUi€eHTiB OCHOBHOT rpynu 3aNeXHo Bifi piBHA afUNOHEKTUHY

3a NpoLeHTUNbHUM po3noainom, (X + m)
Table 6

Morphological and functional characteristics of myocardium in the main group depending on adiponectin

level by percentile distribution, (X + m)

Miprpynu (npouextuini, %) / subgroups (percentiles, %) P

Flokastuk / parameter AA,n=15  B/B,n=36  B/C,n=15 12 1-3 23

TMLUMN, cm / IVST, cm 1,51 £ 0,01 1,25 £ 0,02 1,15+ 0,02 < 0,001 < 0,001 < 0,001
T3CILL, cm / LVPWT, cm 1,49 £ 0,02 1,22 £ 0,02 1,11 £ 0,01 < 0,001 < 0,001 < 0,001
KOP, cm / EDD, cm 6,19 + 0,06 5,72 0,04 5,24 + 0,05 < 0,001 < 0,001 < 0,001
KCP, cm / ESD, cm 3,55 +0,13 3,49 £ 0,09 3,99 0,17 > 0,05 > 0,05 > 0,05
MMIJILL, r/ LVMM, ¢ 450,06 + 9,89 304,50 = 8,65 232,13 = 6,41 < 0,001 < 0,001 < 0,001
IMMJILLL, r-m72 / LVMMIA, g-m2 205,69 + 1,26 143,15 £ 3,23 112,82 +248 < 0,001 < 0,001 < 0,001
IMMIILL, r-m3 / LVMMI2, g-m-® 85,45 + 2,46 55,75 + 1,44 43,06 + 1,60 < 0,001 < 0,001 < 0,001
BTC, ym. oa. / RWT, U 0,45+ 0,01 0,43 £ 0,01 0,42 + 0,01 > 0,05 > 0,05 > 0,05
KOO, mn / EDV, mL 147,93 £ 0,13 132,47 £5,07 139,39 £ 9,07 < 0,05 >0,05 > 0,05
iKAO, mn-m2 / EDVi, mL-m™2 67,95 + 2,83 62,53 £ 2,38 67,80 = 4,35 >0,05 > 0,05 > 0,05
KCO, mn / ESV, mL 54,27 + 4,85 51,33 £ 3,32 57,54 + 6,45 > 0,05 > 0,05 > 0,05
iKCO, mn-m2 / ESVi, mL-m 25,08 + 2,56 24,26 = 1,60 28,04 = 3,17 > 0,05 > 0,05 > 0,05
®B, % / EF, % 63,75+ 2,39 60,02 = 2,23 59,59 = 2,87 > 0,05 >0,05 > 0,05
AS% 42,64 = 2,02 38,86 + 1,52 31,42 = 3,38 > 0,05 <0,05 < 0,05

MaJibHe 3HAUeHHS Yy MAlli€HTIB MiArpynu A MOpPiBHSIHO 3
ninrpyrmamu b i B. 3a piBneM KJIO mocToBipHi BiaMiH-
HOCTI BCTaHOBJIEHI MOPiBHSIHO 3 miArpymnoio b.

VY nauieHTiB migrpynu A BCTaHOBJI€HI MaKCHUMAaJlbHi
3HaueHHs MMUJIII (mocToBipHi BiIMiHHOCTiI MOPiBHSIHO
3 miarpynamu b i B, p < 0,05). IToniobHi 3MiHM BU3Hava-
Jucg ¥ 3a mapamerpamu IMMUIIII. ITnpexke MMUJIII
JIOCTOBIpHO 3MEHIIIYBaBCsl 3i 30iJbIIEHHSIM KOHILIEHT-
paillii 3araJlbHOTO aIUIIOHEKTUHY B CUPOBATIIi KPOBi BiJ
25 no 75 npoueHTus. ONTUMAILHUN piBeHb LIUX Mapa-
METpiB BCTAHOBJICHO B MiArpyIi B 3 miamazoHoM 3arajib-
HOTr0 aJUIIOHEKTUHY OiJibllie 75 MPOLIEHTUIS.

OtpuMaHi pe3yabTaTH CBig4aTh, 110 TIPU PiBHSIX agv-
TMOHEKTUHY Oilbllle 75 TIPOLEHTUST BiJACYTHS TilepT-
podis JII (3a cepeAHbOCTATUCTUYHUMU TTapaMeTpaMu).

Taki pe3yabraTy MiATBEPIXYIOTh BiIOMOCTI MpO Kap-
JTiOTIPOTEKTUBHI e(DeKTU aguIMOHEKTUHY, a CaMe TilepT-
podito (peMoemoBaHHsT) Miokapaa [60—65].

B 3B's13Ky 3 IMM HaMu IIPOBEIEeHA OLIiIHKA TeOMETpHUY-
Hoi nepedynou JILII B 3aj1eXXHOCTI Bil MPOLIEHTUJILHOTO
po3noniny agunoHekTuHy B YJIHA na YAEC, saxi
xBopitoTh Ha L1/] 2 TuIy Ta B rpyIli HO30JIOTiYHOTO KOHT-
poJito (Tabda. 7).

BcraHosieHo, 1110 Mpy MiHIMaJIbHilA KOHLIEHTpaLlil aau-
noHekTuHY (miarpyna A) Bei mauientd manu I, 3 Hux
nojoBrHa — KOHLEeHTpuYHy [JIII (HaiOiuThII HECTPUSIT-
JIMBUIA TUIT PEMOJIEIIOBAHHS CEPLIsT). Y HUX CIIoCTepiraiacs
HaibiIbIla TPUBATICTD 3aXBOPIOBaHHS (Maiike 16 pokiB).
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group A compared to subgroups B and C. By the
level of the EDV the significant differences were
found with respect to subgroup B.

The maximum values of LVMM were established
in the patients of subgroup A (significant differences
compared to subgroups B and C, p < 0.05). Similar
pattern was peculiar to the LVMMI parameters. The
LVMMI values decreased significantly with an
increase in concentration of total serum adiponectin
from 25 to 75 percentile. The optimal level of these
parameters was found in subgroup C with a total
adiponectin content of more than 75 percentiles.

Obtained results indicate that there is no hyper-
trophy of LV at adiponectin levels exceeding 75
percentiles (according to the average parameters).

These results confirm an evidence of cardiopro-
tective effects of adiponectin, namely, regarding the
myocardial hypertrophy (remodeling) [60—65].

In this regard, we have carried out estimation of
the LV geometric transformation depending on
percentile distribution of adiponectin in the
ChNPP ACUW having got the T2DM and in the
group of clinical control (Table 7).

In a minimum concentration of adiponectin (sub-
group A) all the patients had the LVH, with half of
them having a concentric LVH as the most unfavor-
able type of heart remodeling. Those patients had
the longest duration of a disease (almost 16 years).
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Ta6auua 7

AHani3 cTpyKTypHO-reomeTpuyHoro pemoaentoBaHHa JIll 3anexHo Big NPOLEHTUNBHOTO PO3NOAINY aAUNOHEK-
TUHY B OCHOBHii rpyni Ta rpyni Ho3onoriyHoro KoHTponio, (aéc., %)

Table 7

LS morphological and geometric remodeling depending on percentile distribution of adiponectin in the main

group and clinical control group, (abs., %)

Tun pemogentosanus JILL

I rpyna / group I, n = 66

Miarpynu (npouexTuni, %) / subgroups (percentiles, %)

Type of LV remodeling

1-2 1-3 2-3

A/A, n =15 B/B, n =36 B/C,n=15
HopmanbHa reometpis, n =7 - 11 (73,33) - - -
Normal geometry
KOHLeHTprYHe pemoaentoBaHHs, n = 7 5(33,33) 2 (5,56) - < 0,05 - -
Concentric remodeling
KoHueHTpuryHa rineptpodis, n = 47 10 (66,67) 32 (88,88) 5(33,33) <005 <000 <0,001
Concentric hypertrophy
ExcueHTpuyHa rineptpodis, n =5 2 (5,56) 3(20,00) - - > 0,05
Eccentric hypertrophy
Hasgnictb [JILW, n = 59 15 (100,00) 36 (100,00) 8 (53,33) - < 0,001 < 0,001
LVH
Tun pemogenioanus JILU It rpyna / group il n = 66 p

Type of LV remodeling

Miprpynu (npouextuini, %) / subgroups (percentiles, %)

A/A,n =15 B/B, n =36 B/C,n=15
HopwmanbHa reometpisi, n = 4 - 1(9,09) 3(100,00) - - <0,05
Normal geometry
KoHUeHTprYHe pemoaentoaHHs, n = 2 2(33,33) - - - -
Concentric remodeling
KoHLieHTpryHa rineptpodis, n = 11 3 (50,00) 8 (80,00) - > 0,05 - -
Concentric hypertrophy
EkcLieHTpuyHa rineptpodis, n = 3 1(16,67) 2 (20,00) - > 0,05 - -
Eccentric hypertrophy
HasigHicTb [JILL, n = 16 6 (100,00) 10 (90,91) - - - -
LVH

I1pu 306inbIIeHHI KOHLEHTpALlii AaTUTTOHEKTUHY TTOHA/I
75 npoueHtuis (miarpyna B) yactoTa HOpMaibHOI Teo-
Metpii mocsrna 73,33 % (11 oci6). Coocrepiraiocs
iCTOTHE 3MEHIIEeHHSI YaCTOTU KOHLEHTPUYHOI TilepT-
podii no 33,33 % (5 ocib) (mocToBipHA BiAMIiHHICTb Yac-
TOTH BiJl MOKa3HMKIB oci0 miarpynu A i b). TpuBanicts
3axBOPIOBaHHS B AaHii migrpymi — (7,13 = 1,77) poxkiB.

AHaJOTiYHUMM Oy/IM i B3aEMO3B'SI3KM THUITIB pPeMOJIe-
moBaHHs JII i mpolleHTUILHOTO PO3MOALTY aTUIOHEK-
TUHY B MAIli€HTiB TPYyNMM HO30JOTIYHOTO KOHTPOJIO
(Tabmn. 7).

IIpoBeneHHST KOpesiliiiHOro aHaai3y MK eXxoKap/ior-
padiyHMMU MOKa3HUKAMU JIiBOTO LIJTYHOYKA i aAUITOHEK-
THOM B YJIHA fiogHoro nepiony, siki xBopitotsb Ha LIJT 2
TUITY, BUSBUJIO HASIBHICTh HETATUBHOTO 3B'I3KY CUJILHOTO
cryriens 3 TMILIT — r = -0,823, p < 0,001; T3CJIL —
r=-0,845,p <0,001; KIP —r=-0,785, p<0,001; BTC —
r=-0,606, p < 0,001; MMJIL — r = -0,884, p < 0,001;
IMMJII, — r=-0,901, p < 0,001 Ta IMMJIL, —

= -0,841, p<0,001.

With an increase in adiponectin of over the 75 per-
centiles (subgroup C), the incidence of normal heart
geometry reached 73.33% (n=11). There was a signif-
icant reduction in the incidence of concentric hyper-
trophy to 33.33% (n=5 people) with a significant dif-
ference from values in subgroups A and B). Duration
of the disease in this subgroup was (7.13 £ 1.77) years.

The dependencies between the types of LV
remodeling and the percentile distribution of
adiponectin were similar in the group of clinical
control (Table 7).

Correlation analysis between the echocardiograph-
ic characteristics of the LV and adiponectin concen-
tration in the ChNPP ACUW of the «iodine» period
having got the T2DM revealed a strong negative con-
nection with the IVST (r=-0.823, p <0.001), LVPWT
(r=-0.845, p <0.001), EDD (r = -0.785, p <0.001),
RVT (r = -0.606, p <0.001), LVMM (r = -0.884,
p <0.001) LVMMI, (r = -0.901, p <0.001), and
LVMMI; (r =-0.841, p <0.001).
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Po3snoain nauienTiB 3a koHueHTpartietro ®HII-o B cu-
poBaTLi KPOBi IMPOBEACHO AHAJIOTIYHO OO0 PO3MOALTY
KOHIIEHTpALlil 3arajJbHOro aguIloHeKTUHY. o miarpynu
A yBiiimu nauienTy 3 piBHeM @HII-o MeH1e 25 npo-
neHtuaAsa (miama3oH 3HaveHb 1,35—2,11 nr/min); oo
niarpynu b B niama3oHi 3HauYeHb 3 25 10 75 NPOLEHTUIIS
(miama3oH 3Ha4eHb 2,18—4,12 nr/mi); no minrpymnu B —
Oinble 75 mpoueHTH s (Iiana3oH 3HayeHb 4,21—18,63
nr/mi) (Tabi. 8).

OtpuMaHi pe3yabTaTd CBigyaTh, 110 HaKOLIbII BUpa-
XKeHi MOpolecu peMoAeNI0BaHHSI JiBOTO ILIIyHOYKa
BinOyBanucs B YJIHA fiogHoro rnepiofy, siKi XBOpitoTb Ha
L 2 tumy, npu MakcuMmanbHux 3HadeHHsIx PHII-o
(GinpLe 75 mpoueHTU I, niarpyna B).

Hesxi mokasuukm, a came TMILII, T3CJILI i KJIP
MaJid MaKCUMaJlbHe 3HaUYeHHs B MiaArpyri B mopiBHSAHO 3
JMaHWMMU Talli€EHTIB y MiArpyIi A.

VY nauieHTiB niarpynu B BcTaHOBIEHI MaKCHUMaJIbHi
3HadyeHHss MMIJII, a came: (357,93 £ 21,53) , wo
JOCTOBipHO IepeBUIIYyBajd0 1€l MMOKa3HMK B
niarpyni 3 pisnem @HII-o 1o 25 %. [Moni6GHi 3MiHU
BMU3Havaaucsd i 3a mapamerpamu IMMIIII. THaekc
MMIJIII pocToBipHO 30iJblIyBaBCs 3i 30iJIbIIEHHSIM
koHueHTpauii ®HII-o B cuposaTi KpoBi Big 25 10
75 mpoueHTUAd. ONTUMaNbHUI piBEHb LIMX Iapa-
MeTpiB, a came: MMIJIII — (271,96 = 15,67) r,
IMMJIII, — (127,60 = 6,46) r/mM? BCTaHOBIEHO B
nigrpymi A 3 pianasoHoM KoHueHTpauii ®HIT-o no
25 TIpOLIEHTUIA.

Ta6nuusa 8

The selection of patients by the serum TNF-o
concentration was similar to the distribution by the
total adiponectin serum content. Subgroup A
included patients with a TNF-o level less than 25
percentiles (range 1.35—2.11 pg/ml), subgroup B
included subjects with 25 to 75 percentiles content
(range 2.18—4.12 pg/ml), subgroup C included
persons with more than 75 percentiles (range
4.21—-18.63 pg/ml) (Table 8).

The obtained results indicate that the most pro-
nounced LV remodeling occurred in the ChNPP
ACUW of the «iodine» period having got the
T2DM under a maximum concentration of TNF-
o (more than 75 percentiles, subgroup C).

Some characteristics, namely the IVST, LVPWT,
and EDD were of maximum values in subgroup C
compared to the patients in subgroup A.

In subgroup B the maximum values of LVMM
were found, specifically (357.93 £ 21.53) g, which
significantly exceeded the parameter in a subgroup
with TNF-a level up to 25%. Similar pattern was
found regarding the LVMMI values. The LVMMI
increased significantly with an increase in the
serum TNF-o concentration from 25 to 75 per-
centiles. Optimal levels of these parameters,
namely (271.96 + 15.67) g of the LVMM and
(127.60 £ 6.46) g/m* of the LVMMI, were estab-
lished in subgroup A with a range of FNP-o con-
centrations up to 25 percentiles.

CTpyKTYpHO-(hYHKLUiOHANbHI MOKA3HMKKU MiOKapAa y Naui€eHTiB OCHOBHOT rpynu 3anexHo Bif KOHUeHTpauii

®HN-o 32 npoueHTUNLHMM po3noginom, (X + m)
Table 8

Morphological and functional characteristics of myocardium in patients of the main group depending on TNF-o

concentration by percentile distribution, (X + m)

Miarpynu (npouexTuni, %) / subgroups (percentiles, %) P

Flokasuk / parameter AA,n=14  B/B,n=35  B/C,n=15 1-2 1-3 23

TMLL, cm / IVST, cm 1,16 = 0,03 1,31 £ 0,02 1,35+ 0,03 < 0,001 < 0,001 >0,05
T3C/ILL, om / LVPWT, cm 1,20 + 0,02 1,25 + 0,02 1,31 £ 0,04 >0,05 <0,05 >0,05
KIP, cm / EDD, cm 5,51 % 0,09 5,72 + 0,06 5,91 = 0,09 <0,05 <0,05 >0,05
KCP, cm / ESD, cm 348 +0,17 3,58 + 0,09 3,46 +0,13 > 0,05 >0,05 >0,05
MMJILLL r / LVMM, g 271,96 £ 1567 32481 £1513 357,93 + 21,53 <0,05 <0,05 >0,05
IMMIILLL, r-M2 / LVMMIA, g-m2 127,60 + 6,46 152,78 + 6,01 166,14 + 8,92 < 0,01 <0,05 >0,05
IMMIILLL, r-m? / LVMMI2, g-m® 49,29+ 334 61,25 + 3,02 65,20 = 3,73 < 0,01 <0,05 >0,05
BTC, ym. 0. / RWT, U 0,43 + 0,01 0,45 + 0,01 0,45 0,01 > 0,05 >0,05 >0,05
KIO, mn / EDV, mL 126,64 + 9,61 141,81 + 4,99 137,26 + 5,24 > 0,05 >0,05 >0,05
kMO, mn-m? / EDVi, mL-m2 50,52 + 4,44 67,31 + 2,34 64,24 + 2,92 >0,05 > 0,05 >0,05
KCO, mn / ESV, mL 51,71 £ 6,38 54,79 + 3,39 51,60 + 6,45 > 0,05 >0,05 >0,05
iKCO, mn-m? / ESVi, mL-m2 24,31 + 3,08 26,11 £ 1,65 24,25 + 2,63 > 0,05 >0,05 >0,05
®B, % / EF, % 56,14 + 4,58 61,58 + 1,71 63,12 + 2,41 > 0,05 > 0,05 >0,05
AS% 36,75 = 3,33 37,16 + 1,72 31,36 + 2,19 > 0,05 <0,05 <0,05
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AHani3 reomerpuuHoi nepedynosu JIII mokazas (Tab.
9), 1110 B miArpymi A MoJjoBHHA MAIiEHTIB Oya 3 HOpMaJlb-
HOIO T'€OMETPIELO JIiBOro LITyHOUKa. KOHLIEHTpHUYHE peMo-
JIEJIIOBaHHST PEECTPYBAIOCS Y KOXHOIO JIPYTOro XBOPOIO.
MakcuManbHa 4acToTa HaOUIbII HECTIPUSITIIMBOTO THUITY
peMoIeTIOBaHHS ceplisl, KOHLIEHTPUYHOI rinepTpodii, BU3-
Havanacs B miarpymi B (piBai @HII-o Ginbine 75 mpolieH-
TUJIS). Y MALEHTIB i€l MiATpyIy TPUBAJIICTh Mepediry 3ax-
BOpIOBaHHS Oyjla HaWBUILIOKO, MPOTE BOHA He Aocsraia
BipOTriHOI Pi3HMIII 3 MOKA3HUKAMM JBOX iHIIMX ITiATPYI.

Ta6auusa 9

Review of the LV geometric transformation
showed (Table 9) normal LV geometry in a half of
patients in subgroup A. The concentric remodel-
ing was registered in each other patient. The high-
est incidence of concentric hypertrophy as the
most unfavorable type of heart remodeling was
registered in subgroup C (TNF-o content over the
75 percentiles). Patients in this subgroup had the
longest disease but with no significant difference
with other two subgroups.

AHani3 napameTpiB CTPYKTYpHO-reomeTpuyHoro pemogentoBaHusa JILU B YIHA itogHoro nepioay, AKi xBopiloTb
Ha LAl 2 Tuny, 3anexHo Bia KoHueHTpauii ®HIM-o 3a npoueHTUNBHUM po3noainom, (abc., %)

Table 9

Characteristics of morphological and geometric LV remodeling depending on TNF-o. concentration according
to percentile distribution in the ChNPP ACUW of the «iodine» period having got T2DM (abs., %)

Tun pemogenioBaHus JILU Migrpynu (npouentuni, %) / subgroups (percentiles, %) p
Type of LV remodeling A/A, n =14 B/B, n =37 B/C, n=15 1-2 1-3 2-3
HopwmanbHa reomerpis, n =7 7 (50,00) - - - -

Normal geometry

KoHLIeHTpKYHe pemoaentoBaHHs, n = 7 7 (50,00)

Concentric remodeling

KoHueHTpryHa rineptpodis, n = 47 -
Concentric hypertrophy

32 (86,49)

15 (100,00) - <0,05

EkcueHTpuyHa rineptpodis, n =5 -
Eccentric hypertrophy

5(10,81) - - _ _

HasiHicTb 1L, n = 59
LVH

7 (50,00)

37 (100,00)

15 (100,00) <0,001 <0,001

Takum ynHOM, IpH 30ibIIeHH] KoHLIeHTpalii @HII-o
reomeTpuyHa repedynoa JIIII 3miHIOBanacs 3a paxyHOK
iCTOTHOTO 3MEHIIIEHHSI YaCTOTM HOPMAaJIbHOI IeoMeTpii
JILI mpwm 36inbIIeHHI YacToTh KOHIeHTpruHO1 TJIIII.

IIpu 36inpmeHHi kKoHneHtpanii @HII-o monam 75
npoueHTUNg (miarpyma B) yacTtora KOHLEHTPUYHOIL
rineprpodii mocsrama 100 %.

IIpoBeneHHsT KOpensSLiiHOTO aHalidy MiX exo-
Kapmiorpadiuanmu nokazHukamu JIII i ®OHII-o B
VIJIHA iiomHoro mepiony, siki xBopitots Ha LI/ 2 Tumy,
BUSIBUJIO HASIBHICTh MO3UTUBHOIO 3B’SI3KY CEPEIHbOTO
crynens 3 TMILII (r = 0,385, p < 0,05), T3CJILI (r =
0,368, p < 0,05), KAP (r = 0,367, p < 0,05),
KIO/MMJILI (r= 0,357, p <0,05), MMJILI (r= 0,369,
p < 0,05), IMMIJIILLL (r = 0,361, p < 0,05) Ta IMMJILL,
(r=20,314, p < 0,05).

PesynbraTi aHasizy OTpUMaHUX JAHUX CBiM4aTh PO
te, mo B YJIHA itonHoro nepiony, siki xBopitoTsb Ha LIJI 2
UMy, nposananbHuii nutokin ®HII-oo BUcTymae sk
OJIVH i3 (paKTOPiB CTPYKTYPHO-TE€OMETPUYHOTO peMOJIe-
moBanHs JILL. IIpun sBusskomy piBHi ®HII-o0 (mo 25
npoueHTWIA) Yy 50 % mainieHTiB Maia Miclie HopMaJlbHa

Thus, with an increase in the TNF-o concentra-
tion the LV geometric reconstruction changed due to
a significant decrease in the incidence of normal LV
geometry with concentric LVH incidence increase.

With an increase in concentration of TNF-o
over 75 percentiles (subgroup C) the incidence of
concentric hypertrophy reached 100%.

Correlation analysis between the LV echocardio-
graphic characteristics and TNF-o concentration
in the ChNPP ACUW the «iodine» period having
got the T2DM revealed a positive mid-level con-
nection with the IVST (r = 0.385, p < 0.05),
LVPWT (r =0.368 , p < 0.05), EDD (r = 0.367,
p < 0.05), EDD/LVMM (r = 0.357, p < 0.05),
LVMM (r =0.369, p < 0.05), LVMMI, (r =0.361,
p <0.05) and LVMMI, (r = 0.314, p < 0.05).

Thuswise the TNF-o. proinflammatory cytokine
appears the one of factors of morphological and
geometric LV remodeling in the ChNPP ACUW of
the «iodine» period having got the T2DM. At low
levels of TNF-o (up to 25 percentiles) the 50 % of
patients had normal LV geometry. With an increase
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reometpist JILL. ITpu 36inbierHi KonueHTpaiii @HIT-o
B CHpPOBATLi KPOBi M0 MaKCHUMaJIbHMX 3HA4YeHb CIIOC-
Tepirajocsi 30UIbLIEHHS YaCTOTU CTPYKTYPHO-TEOMET-
puuHoi miepedymoBu JIII i yactora KOHIEHTPUYHOIL
rineprpodii mocsiraa 100 %.

Posnonin 3a koHueHtpauicwo 1J1-6 mpoBeaeHnii aHa-
JoriyHo. [Jo miarpynu A yBiHILIM TMaLi€HTU 3 piBHEM
1JI-6 MeHme 25 npoueHTHs (Iiana3oH 3HayeHb 3,05—
3,88 nir/mur); mo minrpynu b — B miama3oHi 3HaYeHb 3 25
10 75 mpoLieHTWI ([iana3oH 3HaYeHb 3,96—6,72 rir/mMi);
Io miarpynu B — Ginbimie 75 mpoueHTHIS (Hiarma3oH 3Ha-
yeHb 7,22—21,59 nr/mi) (ta6a. 10).

AHani3z oTpuMaHUX pe3yJbTaTiB MOKa3aB, 110 Hali-
OisbIII BUpakeHi MPOLIECH PeMOIETIOBaHHSI JIiBOTO I1LTY-
Houka BigOyBanucs B YJIHA itomHoro mepiomy, ski
XBOpitoTh Ha LI/ 2 Tumy, mnpu MakKCUMaTbHUX 3HAYEHHSIX
1J1-6 (Ginbire 75 mpoueHTW IS, miarpyna B).

Y nauieHTiB miarpynu B BcTaHOBIEHI MakKCUMaabHi
sHauenHgs MMJIL, a came: (389,23 = 21,09) r, mo
JOCTOBIpHO TePeBUIIYBAJIO 1Lieli MOKA3HUK B IMiATPYIIi 3
piBHeM 1JI-6 mo 25 mpoueHTwis. [oniGHI 3MiHU BU3-
Havanucsa ¥ 3a mapamerpamu IMMIIII. IHpekc
MMUJIII pocToBipHO 30iiblIyBaBcsl 31 301/IbIIEHHSIM
KoHueHTpauii 1JI-6 B cuposarui Kposi Big 25 mo 75
npoueHTuad. ONTUMaIbHUN piBeHb LIMX MapaMeTpiB,
a came (MMIJILIO (282,54%+15,13) r; IMMIJILI,
(136,91£6,48) r/m*;, IMMIJIIIL, (53,57+£3,01) r/m°
BCTAHOBJIEHO B miarpymi A 3 gianmazonom IJI-6 go 25
MPOLEHTUJIS.

Ta6auusa 10

in serum TNF-o concentration to the maximum
values an increase in the incidence of structural
and geometric reconstruction of LV and an
increase in the incidence of LV concentric hyper-
trophy was observed in 100%.

Distribution by the concentration of IL-6 was
carried out similarly. Subgroup A included patients
with a level of IL-6 less than 25 percentiles (range
3.05—3.88 pg/ml), subgroup B with a level from 25
to 75 percentiles (range 3.96—6.72 pg/ml), sub-
group C with more than 75 percentiles (range
7.22—21.59 pg/ml) (Table 10).

The most pronounced processes of LV remod-
eling occurred in the ChNPP ACUW of the
«iodine» period having got the T2DM with ma-
ximum levels of IL-6 (more than 75 percentiles,
subgroup C).

In subgroup C the maximum values of LVMM
were registered, namely (389.23 + 21.09) g that
significantly exceeded this figure in a subgroup
with an IL-6 level of up to 25 percentiles. Similar
pattern was found also in the LVMMI parameters.
The LVMM index significantly increased with an
increase in the serum IL-6 concentration from 25
to 75 percentiles. The optimal levels of these
parameters, namely LVMM (282.54 £ 15.13) g,
LVMMI, (136.91 £ 6.48) g/m?, LVMMI,
(53.57 £ 3.01) g/m*® were found in subgroup A
with a range of IL-6 up to 25 percentiles.

CTPYKTYpPHO-(DYHKLiOHaNbHi NOKa3HMKN MiOKapAa B NaLiEHTIB OCHOBHOT rpynu 3anexHo Bif KoHueHTpauii U1-6

3a NpOLEeHTUNbHUM po3noainom, (X £ m)
Table 10

Morphological and functional characteristics of myocardium in the main group depending on IL-6 concentration

in percentile distribution, (X £ m)

Migrpynm (npouentuni, %) / subgroups (percentiles, %) p

Flokasuk / parameter AA,n=15 _ B/B,n=36  B/C,n=15 -2 -3 23

TMLUM, cm / IVST, cm 1,22 £ 0,03 1,28 £ 0,03 1,39 + 0,04 > 0,05 < 0,01 <0,05
T3CILL, cm / LVPWT, cm 1,19 +0,02 1,23 £ 0,02 1,37 £ 0,04 > 0,05 < 0,001 < 0,01
KZP, cm / EDD, cm 5,55+ 0,09 5,65 = 0,06 6,04 = 0,08 > 0,05 < 0,001 < 0,001
KCP, cm / ESD, cm 3,61£0,13 3,47 £ 0,09 3,59 +£0,16 > 0,05 > 0,05 >0,05
MMJILW, r / LVMM, g 282,54 + 15,13 308,63 + 15,12 389,23 + 21,09 > 0,05 < 0,001 <0,01
IMMJTLL4, r-m2 / LVMMI1, g-m2 136,91 + 6,48 145,77 + 6,38 174,87 + 8,77 > 0,05 < 0,001 < 0,01
IMMIILL, r-m2 / LVMMI2, g-m™® 53,57 + 3,01 56,94 + 2,88 71,51 £4,69 > 0,05 < 0,001 < 0,01
BTC, ym. og. / RWT, U 0,43 £ 0,01 0,44 = 0,01 0,46 £ 0,01 > 0,05 <0,05 > 0,05
KOO, mn / EDV, mL 140,35 £ 7,03 133,40 £ 5,38 144,38 + 7,58 > 0,05 > 0,05 > 0,05
iKO, mn-m2 / EDVi, mL-m2 68,26 + 3,34 63,19 = 2,37 65,54 + 4,23 > 0,05 > 0,05 > 0,05
KCO, mn / ESV, mL 57,29 = 4,78 50,35 = 3,29 56,50 + 6,46 > 0,05 > 0,05 > 0,05
iKCO, mn-m2 / ESVi, mL-m 27,88 +£2,48 23,80 = 1,47 26,05 + 3,46 > 0,05 > 0,05 > 0,05
®B, % / EF, % 62,47 = 1,62 59,35 + 2,51 58,42 + 4,45 > 0,05 > 0,05 > 0,05
AS% 34,93 +2,19 38,19+ 1,95 40,54 = 2,73 > 0,05 > 0,05 > 0,05
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Ta6auusa 11

AHani3 napameTpiB CTPYKTYpHO-reomeTpuyHoro pemogentoBaHua JILL B YJIHA itogHoro nepioay, AKi xBopiloTb
Ha LIl 2 Tuny, 3anexHo BiA KoHueHTpauii I/1-6 3a npoueHTMALHUM po3noainom, (abc., %)

Table 11

Characteristics of morphological and geometric LV remodeling depending on the IL-6 concentration in
percentile distribution in the ChNPP ACUW of the «iodine» period having got the T2DM (abs., %)

Tun pemogenioBaHus JILU Migrpynu (npouentuni, %) / subgroups (percentiles, %) p

Type of LV remodeling A/A, n =17 B/B, n =33 B/C, n=16 1-2 1-3 2-3
HopmansHa reomerpis, n =7 7(41,18) - - . - -
Normal geometry

KOHLEHTpWYHE peMoaentoBaHHs, n = 7 7(41,18) - - - - -
Concentric remodeling

KoHuieHTpryHa rineptpodis, n = 47 3(17,64) 30 (90,91) 14 (87,50) < 0,001 <0,001 -
Concentric hypertrophy

ExcLeHTpuyHa rinepTpodis, n =5 - 3(9,09) 2(12,50) - - -
Eccentric hypertrophy

HasigHicTb JILL, n = 59 10 (58,82) 33 (100,0) 16 (100,0) <005 <0,05 -
LVH

Oninka reometpruHoi nepedynosu JILI mokasana (Taoir.
11), 1o B miarpyri A Oysa HaiOiIbIIa YacToTa Malli€HTIB 3
HOPMAaJIGHOIO TEOMETPIi€l0 JIiBOro InTyHouka — 41,18 %.
KoHueHTpryHe peMoaenioBaHHs BUSIBIISUIOCS y 7 ociO
(41,18 %); xoHLIeHTpUYHA TirtepTpodist peecTpyBanacs 3
yactororo — 17,64 %, 1o Oylno MOCTOBIpHO HIKYE
MTOPIBHSTHO 3 YaCTOTOIO B ITATPYyIax 3 BUIIUM piBHeM 1J1-6.
MakcuMaibHa 4acToTa HaWOUIbII HECTIPUSTIMBOIO THUITY
peMoJelItoBaHHSI Ceplisl, KOHLEHTPUUYHOI TinepTpodii,
BU3Havanacs B migrpyii B (piBHi 1J1-6 oHan 75 npoleH-
TWJIST). Y MalliEHTIB L€l MiATPYIU TPUBATICTh TIEPEOITy 3ax-
BOpIOBaHHS Oyjla HaWBUIIOIO, TTPOTE BOHA HE MOcsrajia
BIpOTigHOI Pi3HULII 3 TTOKA3HMKAMU ABOX iHILMX MiArpyIl.

ITpoBeneHHsT KOpesLiiiHOro aHali3y MixK eXOKapIior-
padiunnmu nmokasHukamu JILI i 1J1-6 B YJIHA iiogHoro
nepiony, AKi xBopitotTh Ha L1 2 TUITy, BUSIBUJIO HAsSIBHICTb
MO3UTUBHOTO 3B’I3Ky cepeaHboro ctyneds 3 TMIIII
(r=20,385,p<0,05), T3CJL (r=0,321, p<0,05), KAP
(r= 0,394, p < 0,05), MMIJIILI (r = 0,451, p < 0,05),
IMMJILL, (r= 0,354, p <0,05) Ta IMMIJILLI, (r = 0,304,
p < 0,05). 3 BigHOCcHUM moka3zHuKoM KIO/MMIJIIIL
BCTaHOBJICHO HEraTUBHUI 3B’S130K CEPEIHBOTO CTYIICHS
(r=-0,301, p <0,05).

OtpuMaHi pe3yJabTaTh AaloTb 3MOTY 3POOUTH BUCHO-
BOK Mpo Te, 1110 B YJIHA ilogHoro nepiofy, siKi XBOpPilOTb
Ha LI 2 Tury, npo3anajbHuii TUTOKIH 1JI-6 TakoX BuUC-
TYIa€ B SIKOCTi OMHOTO 3 (DAKTOPiB CTPYKTYPHO-T€OMET-
puuHoro pemogaeatoBaHHs JIII. TTpyu HU3bKiN KOHLEHT-
patii B cuposarii kposi IJ1-6 (10 25 nepuentuis) 41,18 %
MaljieHTiB Maau HopMaiabHy reometpito JILI. 36iab-
meHHsT KoHueHTpauii 1JI-6 B cupoBariii KpoBi acoiti-
FOBaJIOCS 31 30LIBIIIEHHSIM YaCTOTHU CTPYKTYPHO-TEOMET-
puuHoi nepedbynoBu JIIII i yacToTa KOHLIEHTPUYHOI

As the Table 11 shows, the highest incidence of
cases with normal LV geometry in subgroup A was
41.18%. Concentric remodeling was detected in 7
people (41.18%), concentric hypertrophy was
recorded at an incidence of 17.64%, which was
significantly lower than in subgroups with a higher
level of IL-6. The maximum incidence of the most
unfavorable type of heart remodeling, i.e. concen-
tric hypertrophy was revealed in subgroup C (IL-6
levels over 75 percentiles). Patients in this sub-
group had the longest disease duration, not reach-
ing however a significant difference with other two
subgroups.

Correlation analysis between the LV echocardio-
graphic parameters and IL-6 concentration in the
ChNPP ACUW ofthe «iodine» period having got the
T2DM revealed a positive middle-level connection
with IVST (r = 0.385, p < 0.05), LVPWT (r = 0.321,
p <0.05), EDD (r = 0.394, p < 0.05), LVMM
(r=0.451,p <0.05), LVMMI, (r=0.354, p <0.05),
and LVMMI, (r = 0.304, p < 0.05). Negative corre-
lation of a mid-level degree (r = -0.301, p <0.05) was
found with a relative parameter of EDD/LVMM.

It is possible to conclude that the IL-6 proin-
flammatory cytokine also acts as one of the fac-
tors of structural and geometric LV remodeling in
the ChNPP ACUW of the «iodine» period having
got the T2DM. With low serum concentrations of
IL-6 (up to 25 percentiles) the 41.18 % of
patients had normal LV geometry. An increase in
the IL-6 serum concentration was associated with
higher incidence of structural and geometric LV
transformation. The incidence of LV concentric
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rineptpodii mpr MakKCUMalbHil KoHIeHTpalii 1J1-6 1o-
caramna 100 %.

TakM YMHOM BCTaHOBJIEHA HASIBHICTb B3aEMO3B’ I3KY
MaTOJIOTiYHOTO PEMOAESTIOBAaHHS CepleBOTO M’s3a 3
KOHILIEHTpalli€l0 Mpo- i MpoTU3aNalbHUX LMTOKiHiB.
BuszHavaeTbcs HEraTUBHUIN KOpPEJSIUIAHUI 3B’SI30K
KOHIIEHTpALlil aIUMIOHEKTHUHY Ta MMO3UTUBHUI — Mpo3a-
nanbHUX UMUTOKIHIB PHIT-o0 i 1JI-6 3i cTpykTypHO-
(byHKIIIOHATPHUMM OKa3HUKAMU MioKap/a, 1110 XapakK-
TepU3YIOTh MaToJioriuny nepedynony JIIII.

BUCHOBKU

1. B YIHA na YAEC iionHoro niepiogy 3 LIl 2 Tumy
npolecyu peMoJeI0BaHHSI MioKapiaa BimOyBaiaucs 3a
pPaxyHOK JOCTOBipHOTO 30i/JbII€HHS JIHIMHUX MOKa3-
HukiB. O6’emHi mokasHuku (KO, KCO Ta ix iHgek-
CU) 3HAXOAWJMCS B MeXaX T'PaHUYHO AOIMYCTUMOIO
PiBHSI, IPOTE TOCTOBiPHO IIEPEBUILYBAIN IX 3HAUYCHHS
B 0ci0 HopMmaTuBHOI Ipynu. Taki BeJUUYMHU JiHIAHUX
MOKAa3HUKIB MPU3BOAUIN A0 30inbimeHHss MMIJIL Ta
il iHOeKCiB 3 (hOpMYBaHHSIM CTPYKTYPHO-T€OMETPUY-
HMX 3MiH, IepeBaKHO, Yy BUIJIAII KOHUEHTPUYHOI
rineptpodii 3i 3MEHIIIEHHIM CKOPOTJIMBOI 3HATHOCTI
MioKapja.

2. 3a maHuMU exokapaiorpagiyHoro JOCTiIKEHHS Jac-
tota I'JIII B no3oBux niarpynax B YJIHA na HAEC, gxi
xBopitoTh Ha LI 2 Tumy, He Majma CTaTUCTUYHO 3HAUY-
IIMX BinMiHHOCTeM. BigmoBinHo, B 1-i1 1030Biii miarpyi
BoHa Bu3Havanacsa y 81,82 %; 2-it — 92,31 %; 3-ii —
71,43 %; 4-i1 — 85,71 % i B 5-11 — vy 84,62 %. AHani3 4ac-
totu I'JIL pizHOro cTyneHs B J030BUX IiArpymnax rnoka-
3aB, 10 B 5-i1 mo3oBiii miarpymi (30 monan 500 m3B)
sHavHa [JII (IMMJIL nonan 149 r/m?) Bu3Havanacs y
BCiX MAaL€HTIB i TOCTOBIpHO MepeBHIllyBaja 4YacTOTy B
miarpymi 3 130 go 50 m3B (45,45 %;t=-8,9; p < 0,001);
B 2-#1 mo3osiii miarpymi (30,77 %; t = -10,06; p < 0,001);
B 3-11 no3osiit miarpymi (42,86 %; t = -9,38; p < 0,001).
Crin migkpecauTu, 10 CepeaHs] TPUBAIICTb Iepediry
3aXBOPIOBAaHHS B J1030BUMX IiArpyrnax He Bigpi3Hsuiacs i
konuBanacs Bin (9,69 + 1,91) no (15,43 *+ 1,85) pokiB,
(p > 0,05).

3. BctaHOBIEHO CyTTEBE 30ibIIEHHS PO3PaXyHKOBOTO
MoKa3HMKa 00’eMHOI (pakilii iHTepCTUIiaTbHOTO KO-
nareny (O®DIK) B ocid ycix rpym crnocrepexkeHHsI,
MOPiBHSTHO 3 MOKa3HUKAaMU B 0Ci0 HOPMaTUBHOI TPYTIH,
1110 BKa3y€ Ha MOCWIEHHS (piOponaacTUYHUX MPOLECiB
B Miokapmi. IIpore makcuManbHuii mmoka3zHuk OPIK
BcraHoBieHo B YJIHA na YAEC, axi xBopitors Ha LIJI 2
tumy. ToO6To, ArcMeTabOoJiuHI MOPYILIEHHS, 10 CYIPO-
BOJXXYIOTh JaHUI MAaTOJOTIYHUI CTaH B 0Ci0, sIKi 3a3Ha-
JIM OTIpOMiHeHHS BHacaigok aBapii Ha YAEC, mpu3Bo-

hypertrophy at a maximum IL-6 concentration
reached 100%.

Thus, the relationship of abnormal remodeling
of the heart muscle and concentration of pro- and
anti-inflammatory cytokines has been established.
Negative correlation was revealed between the
adiponectin concentration and positive correla-
tion between the FNP-o and IL-6 and structural
and functional parameters of myocardium, char-
acterizing the abnormal LV reconstruction.

CONCLUSIONS

1. In the ChNPP ACUW of the «iodine» period
having got the T2DM the processes of myocardial
remodeling occurred due to a significant increase
in the linear parameters. Volumetric indices (EDV,
ESV and their indexes) were within the maximum
permissible levels, significantly exceeding however
values in the clinical control group. Such values of
linear characteristics featured an increase of the
LVMM and its indexes with emergency of the
structural-geometric abnormalities mainly of a
concentric hypertrophy type with decreased con-
tractile capacity of myocardium.

2. Incidence of LVH was of no statistically signifi-
cant difference in dose subgroups of the ChNPP
ACUW of the «iodine» period having got the
T2DM. Accordingly, in the 1* dose subgroup it was
determined at 81.82 %, in the 2" at 92.31 %, in the
39at 71.43 %, in the 4™ at 85.71 %, and in the 5"
at 84.62 %. In the 5th dose subgroup (ERD more
than 500 mSv) a significant LVH (LVMMI more
than 149 g/m?) was revealed in all the patients sig-
nificantly exceeding the incidence in a subgroup of
ERD<50 mSv (45.45 %;t=-8.9; p <0.001), in the
2™ dose subgroup (30.77 %; t = -10.06; p < 0.001),
and in the 3™ dose subgroup (42.86 %; t = -9.38;
p <0.001). It should be emphasized that the aver-
age duration of the disease in dose subgroups was
not different and ranged from (9.69 = 1.91) to
(15.43 £ 1.85) years (p > 0.05).

3. A significant increase in calculated index of inter-
stitial collagen volumetric fraction (ICVF) in the per-
sons of all observation groups was established as com-
pared with individuals of the normative group, which
indicates an exacerbation in myocardial fibroblastic
processes. However, the maximum ICVF values were
registered in the ChNPP ACUW of the «iodine»
period having got the T2DM. That is, the dismeta-
bolic disorders that accompany this abnormal condi-
tion in people who were exposed to ionizing radiation
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ISITh A0 BUpPaXeHUX (iOpOIIaCTUYHUX MPOILIECIB B
miokapni. B YJIHA na YAEC, sxki xBopitots Ha I 2
THUITY, BUSBJICHO KOPEISIIIHUNA 3B’SI30K CEpeaIHLOTO
ctyneHst Mix nokasHukoM O®PIK i mapameTpaMu TOB-
IMHU JgiBoro nutyHouka (r = 0,481—0,545); cunbHOTrO
ctyneHst 3 MMJIII, IMMUJII,; ta IMMIIIL, (r=0,713—
0,737). AHanoriuHe cripsMyBaHHSI MaB KOpEJISIiMHWI
3B’5130K nokaszHuka O®DIK 3 mapameTrpaMu TOBIIMHU
JiBoro ummyHouka, MMJIII Ta ii ingekcamuB oci6 11 i
III rpym.

4. TIpu anamnizi ODIK B m030BUX minrpymnax BCTaHOBJICHE
MaKCHMaJIbHE 3HaUeHHSI 1IbOIo MOKa3HUKa B 0Ci0 3 7103010
30BHIITHBOTO ornpoMiHeHHsT ToHaa 500 mM3B, KUl q0C-
TOBIpPHO MEPEeBUIILYBaB 1iei Moka3zHUK B ocid 3 130 mo 50
M3B. BomHouac, HEOOXiTHO TTAKPECTNUTH, IO B OCI0 yCix
JIO30BUX MiArpyIT (hiOpOIIacTUYHI MpoLecH B MioKap/i Oy-
JI OLTBII BUPaKEHUMU, HiX Y 0Ci0 HOPMaTUBHOI TPYIIX.
5. KappionpoTeKTuBHUN e(eKT 3arajJlbHOTO aJuIOHEeK-
tnHy B YJIHA #iogHOoTO TIepiony, sIKi xBopitoth Ha LI 2
TUITY, ITATBEPIKEHO HErAaTUBHUM KOPEJISILIIAHUM 3B’s13-
KOM CUJIBHOTO CTYIIeHSI 3 exoKapaiorpadiyHuMu moKas-
HUKaMH pPEeMOIEJIIOBaHHS JIiBOTO IIUIYHOYKA, TOMi SIK
npo3anaibHi uutokKinu ®HII-o i IJI-6 Maau mo3uTtus-
HUI KOpeJsIuiiHUi 3B 130K CepeaHbOTO CTYIEHS 3 OC-
HOBHMMU MOKa3HUKAMU MaTOJOTiYHOTO PEMOJIETIOBAH -
HsI MioKapja, 1110 BKa3y€e Ha iX MOXJIMBICTb BIUIMBAaTHU Ha
(bopMyBaHHSI HETraTUBHUX CEPLIEBO-CYIMHHUX 3MiH.

6. 3HMXKeHU piBeHb ATUITOHEKTUHY Ta IiABUIICHUIA
piBenp @HII-o i 1JI-6 B YJIHA na YAEC itonHoro
nepiony, ki xBopitoTh Ha L1 2 Ty, BiAirpaloTh BaxKjiv-
BY POJIb B SIKOCTi (paKTOPiB ITPOrpecyBaHHS CTPYKTYPHO-
reoMeTpruuHoro pemoaentoanHsa JILI. ¥V cykymHocTi 3
(idbpormacTHYHUMHU TMpollecaMU [HOCTOBipHE 30iJb-
ILIEHHS MTOKa3HMKa 00’€MHOI (ppakilii iHTepCTULIiATbHO-
ro xojareHy (O®IK)]| e Moxe CKIaCTH MAIPYHTS AJIst
PO3BUTKY TIPOLIECiB pEMOICIIOBAaHHSI MioKapia, a came
KOHIIEHTPUYHOI rireptpodii, 1110 € MepeayMOBOIO PO3-
BUTKY YCKJIAIHEHbD Y CEPLIEBO-CYINHHINA CUCTEMI.
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due to the Chernobyl accident have resulted in pro-
nounced fibroblastic processes in myocardium. A
middle-level correlation between the ICVF and the
LV thickness parameters (r = 0.481—0.545) and a
strong correlation with LVMM, LVMMI,, and
LVMMI, (r = 0.713—0.737) was found in the
ChNPP ACUW ofthe «iodine» period having got the
T2DM. A similarly directed correlation was found of
the ICVF with parameters of the LV thickness,
LVMM and its indexes in the Groups II and III.

4. The maximum value of ICVF was found in per-
sons with ERD more than 500 mSv, which signifi-
cantly exceeded this value in subjects with ERD up
to 50 mSv. At the same time, it should be empha-
sized that myocardial fibroplastic processes were
more pronounced in all dose subgroups, than in
the normative group.

5. The cardioprotective effect of total adiponectin
in the ChNPP ACUW of the «iodine» period hav-
ing got the T2DM is confirmed by a strong nega-
tive correlation with echocardiographic character-
istics of LV remodeling, whereas the content of
TNF-o and IL-6 proinflammatory cytokines had
a positive middle-level correlation with the key
characteristics of abnormal myocardial remode-
ling, indicating their ability to influence on forma-
tion of cardiovascular disorders.

6. The decreased level of adiponectin and elevated
levels of TNF-o and IL-6 in the ChNPP ACUW
of the «iodine» period having got the T2DM is a
key factor in progression of morphological and
geometric LV remodeling. Together with fibroplas-
tic processes, namely with a significant increase of
the interstitial collagen volumetric fraction
(ICVF) this may form a background for myocar-
dial remodeling, specifically a concentric hyper-
trophy, which is a precondition for complications
in cardiovascular system.
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