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PIBEHbD 3ATAJIBHOI'O AAUIIOHEKTNUHY B KPOBI YYACHUKIB
JIKBIJIALIIT HACJIJAKIB ABAPIT HA YAEC MOJTHOI'O ITEPIONY,
AKI XBOPIIOTH HA ITYKPOBU TIABET 2 TUITY

(orsan JiTtepaTypu Ta pe3yJbTaTH J0CTIIKEHb)

MeTa: BM3HauYeHHs piBHA 3arasbHOr0 aAMNOHEKTUHY B Y4YaCHMKiB NikBigauii Hacnigkis aBapii (Y/THA) Ha YAEC iioa-
Horo nepiogy, ski 6ynu onpomiHeHi B Monofomy Bili Ta xBopitoTb Ha LI 2 Tuny.
Marepianu 1a metoau. O6cTexeHo 111 YJIHA Ha YAEC iogHoro nepiofy, onpomiHeHUx y monogomy Biui (18-35
pokKiB), fiki 6ynu po3nogineHi Ha ABi rpynu: I rpyna (ocHoBHa) — 66 oci6 3 L 2 Tuny; II rpyna (nopiBHAHHA) — 45
0Ci6 33 HafABHOCTi HE3MiIHEHOTO MIOKO30TONIEPAHTHOTO TecTy. [l031 3aranbHOr0 ONPOMiHEHHS KONMBANUCA B Aiana3oHi
10,0-860,0 m38. III rpyna (Ho3onoriyHoro KoHTponio) — 20 ocib, fki cTpaxpatote Ha LU 2 Tuny, ane He 3a3Hanu fii
ioHi3ytoyoro BunpominioBaHHa (IB); IV rpyna — npaktnyHo 3g0poBi. [pynu cnoctepexeHHs Oynu penpe3eHTaTUBHU-
MM 33 BiKOM. BM3Hayanucs aHTPOMOMETPUYHI MOKA3HMKW i MOKA3HMKW TNikeMiyHOro KoHTpont. Po3paxoByBanu
iHeKC roMeocTaTuyHoi mogeni ouinku iHcyniHopesucteHTHocTi (HOMA-IP). PiBeHb 3aranbHOro afMnoHeKTUHY BU3-
Hayanu iMyHothepMeHTHUM MeToAoM. CTaTUCTUYHY 06POOKY OTPUMAHMX AAHMUX NPOBEAEHO 3a AOMOMOTO NMPOrPaMHO-
ro 3abesneyerHs Microsoft® Excel 2002.
Pe3ynbratn Ta BUCHOBKU. KOHLLEHTpaLis 3aranbHOro afunoHeKTuHy B cuposatyi kposi B Y/IHA na YAEC iioaHoro
nepioay, ski xsopitoTe Ha LIJ, 2 Tuny, 3 HOPpManbHO, HAANMWKOBOK MACOH0 Tifa i PI3HUMMU CTYNEHAMU OXKMPIHHA By-
N1a CTaTUCTMYHO 3HAYYLLe HUXKYOL0, MOPIBHAHO 3 MPAKTUYHO 380poBMMU Ta YTHA 3 HOpMaNbHUM TTiKEMIYHUM KOHTPO-
nem. BuseneHo cepeaHboi cuim 06epHEHNI KOPENALiAHNI 3B'A30K MiX PiBHEM 3aranbHOro afiNOHEKTUHY i CTYNeHeM
oxupiHHa B YJTHA, ki xBopitoTb Ha LU, 2 Tuny (t=-0,367, p <0,05). 3i 36inbleHHAM TPUBANOCTi 3aXBOPIOBAHHSA Bifby-
BAETbCA 3HWMXEHHA KOHLEHTpALii 3aranbHOro agunoHekTuHy B cupoBatyi kposi B Y/THA Ha YAEC ilopHoro nepiogy, Aki
xBOpitoTb Ha L[, 2 Tuny Ta B rpyni HO30/10riYHOrO KOHTpOi0. Haitbinbw cnpuaTnuBuMit TMN mikemiyHoro npodinio ma-
JIM NALIEHTU OCHOBHOT rpyny 3 BUIMMM PiBHAMM 3arafibHOr0 aAUMOHEKTUHY B CMPOBATLi Ta HAMHWKXYMM THAEKCOM Ma-
cu Tina (Bo 25 kr/m?). 36inblweHHs iHAEKCY MacK Tina CynpoBOKYBaNOCA HECNPUATINBUM NOELHAHHAM NATONOTIYHMX
3MiH rnikemiyHoro metaboniamy (36inblweHHs KoHUeHTpauii mioko3u, IPI, Hbaic), iHcyniHope3ucTeHTHOCTI (moc-
TOBipHe 36inbweHHs HOMA) Ha Tni 3MeHWeHHA KOHLeHTpaLii 3aranbHoro agunoHekTuHy. NpoBefeHuit aHani3 noka-
3aB BiCYTHiCTb AOCTOBipHMX BiAMiHHOCTeN piBHS agMNOHEKTUHY B A030BMX MiArpynax. B Toit e yac AOCTOBipHi
BiL]MIHHOCTi MiX OCHOBHOIO Fpynoto i rpynoto NOpiBHAHHSA BCTAHOBNEHT B 2—5-i1 A030BUX Nigrpynax, o obymMoBaeHo
pi3HOI0 KiNbKiCTIO 0Ci6 3 METAbONIYHUM CUHAPOMOM (OXKMPiHHAM) B rpynax.
KniouoBi cnoBa: wuykpoBwuii fiabeT 2 Tuny, 3aranbHuit agunonektut, YAEC.
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Serum content of total adiponectin in the ChNPP accident clean-up
workers of the «iodine period» suffering from type 2 diabetes mellitus
(literature review and research data)

Objective: assay of the total adiponectin level in the ChNPP accident clean-up workers (ACUW) of the «iodine peri-
od» exposed to ionizing radiation in a young age and suffering now from type 2 diabetes mellitus
Materials and methods. The Chernobyl Nuclear Power Plant accident clean-up workers (ACUW) of the iodine period
(n=111) exposed to ionizing radiation at a young age (18-35 years) were examined in two groups: Group I (main
study group, n=66) of persons with type 2 diabetes mellitus (DM) and Group II (comparison group, n=45) of persons
with normal glucose challenge test results. Total radiation doses varied in the range of 10.0-860.0 mSv. Group III
(nosological control group, n=20) included persons suffering type 2 DM but not exposed to ionizing radiation (IR)
and Group IV were apparently healthy. All study groups were representative by the age. Anthropometric data and
parameters of glycemic control were assayed. Index of the homeostatic model for assessing insulin resistance
(HOMA-IR) was calculated. Level of total adiponectin was assayed by the immune enzyme method. Statistical pro-
cessing of the data was carried out using Missrosoft® Exxel 2002 software.
Results and conclusions. Serum concentration of total adiponectin in the Chornobyl NPP ACUW of the iodine peri-
od and suffering type 2 DM despite having normal body weight or overweight or any degree of obesity was signifi-
cantly lower compared to apparently healthy persons ACUW with and normal glycemic control. Moderate negative
correlation was found between the level of total adiponectin and degree of obesity in the ACUW suffering type 2 DM
(t=-0.367, p <0.05). With an increase in the duration of the disease there was a decrease in serum concentration
of total adiponectin in the Chornobyl NPP ACUW of iodine period suffering type 2 DM and in the group of nosologi-
cal control. The most favorable type of glycemic profile was peculiar for patients in the main group with higher lev-
els of total serum adiponectin and the lowest body mass index (up to 25 kg/m?). An increase in the body mass index
was accompanied by an adverse combination of abnormalities in glycemic metabolism (increased glucose concen-
tration, IRI, and Hbaic), insulin resistance (a significant increase in HOMA) against the background of a decrease in
concentration of total adiponectin. No significant differences were found in adiponectin levels in dose subgroups.
At the same time, the reliable differences between the main group and comparison group were found in the 2-5%
dose subgroups, which are due to differences in numbers of people with metabolic syndrome (obesity) in the groups.
Key words: diabetes mellitus type 2, general adiponectin, ChNPP.
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HOHJI/IpeHiCTI) nykposoro pgiadery (LIJI) B cBiti
MOCTIAHO 3pOCTa€ i Ha ChOTrOAHI TOBOPSITH IIPO
nangemiro LIJI 2 tumy: 1Ha 01.01.2015 p. B cBiTi Ha HBOTO
cTpaxnaroTh 415 MiH oci6 [1]. Bucoka yactora LI/I 2 Tu-
my BimMivaeTbes i B YkpaiHi [2]. 3rigHo 3 odiuiiHuMu
CTAaTUCTUYHMMM JAaHUMM, B YYACHMKIB JIiKBigauii
HacmigkiB aBapii (YJIHA) na YAEC y micnsaBapiitHi po-
KM 3axBoproBaHicTh Ha LIJI 2 Tuny KonuBanach y Mexax
24,6—33,5 na 10 000 HaceyleHHs Ta iCTOTHO MepeBaxaa
el MoKas3HMK Yy ocib, HENpUYETHUX A0 ydacTi B
JIKBigamii HacigKiB aBapii [3]. Pe3ynbraTtu mmpoBeaeHO-
ro perpocrnekTuBHOro gociimkeHHs 10 033 moctpaxna-
Jux BHachimok apapii Ha YAEC, 3a maHuMmu KJiHiKO-
enigemiosiorivnoro peectpy (KEP) 1Y «HauionanbHuit
HayKOBUM LeHTp pamiauiiiHoi mMenuuuHu HAMH VYk-

Prevalence of diabetes mellitus (DM) is steadily
increasing worldwide and today this refers to a
pandemic of type 2 diabetes, namely on January 1,
2015, there were 415 million patients worldwide [1].
High incidence of type 2 diabetes is also observed in
Ukraine [2]. According to official statistics in the
Chernobyl Nuclear Power Plant (ChNPP) accident
survivors the incidence of type 2 DM in the post-acci-
dent period ranged from 24.6 to 33.5 per 10,000 pop-
ulation, and significantly exceeded this value among
people not involved in the clean-up workers of an
accident [3]. According to the data of the Clinical and
epidemiological register (KER) of the National
Research Center for Radiation Medicine of the
National Academy of Medical Sciences of Ukraine
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painn» (HHIIPM), cBimuaTh mpo Bucoky 4dactoty LIJ{
cepen YJIHA [3]. Uepes 25 pokiB miciist aBapii iioro yac-
ToTa nopiBHIoBana 14,2 %, mo B 2,5 pasa Ginblie, HiX
cepell eBaKyMOBaHUX i XKUTEJIiB pagioaKTUBHO 3a0pynHe-
HUX TepuUTOpiil. PeTpocreKTUBHUI aHai3 TaHUX KJTiHi-
KO-eMieMioJIOriYHOTO peecTpy B AuvHamili 1992—2015
pp. MOKa3aB BUCOTY YACTOTY HETUPEOITHOI HE3I0SIKiCHO1
eHIoKpUHHOI nartoJjorii B YJIHA fiogHoro nepiony, 1110
OyJsiu onmpoMiHeHi B MoJiogoMy Billi. Yactora LIJI B HUX y
2014—2015 pp. mocsraa 16,05 %, mo maiixe B 4 pa3u 1e-
PEBUILYBaJIO Liei MoKa3HUK y 1992—1993 pp. (4,82 %).
Ha etamnax crioctepeskeHHSI MaJii Miclle AesKi KOIWBaH-
HSI IIbOTO MMOKa3HWKA, IPOTE BOHU CYTTEBO IEPEBUIILY-
BaJiy 3arajbHOAECPXKaBHUIA piBeHb [4].

Cnonmygenns LI 2 tumy 3 iHCYJTiHOPE3MCTEHTHICTIO
(IP) € mpuynMHOI0 BUHUMKHEHHS i IIIBUAKOTO MPOTpecy-
BaHHs y TIAIliEHTIB CEpLIEBO-CYAMHHUX 3aXBOPIOBAaHb
(aTepockiieposy, TirnepTOHIYHOI XBOPOOU) Ta LiJ0i HU3-
KM iHILKX 3aXBOPIOBaHb [3J].

OcTaHHi AecsATUpiuYs MPUBEIN 10 €BOJIIOLIL MOIJIsIIiB
Ha POJIb KUPOBOI TKAHWUHU B PEryJysilii eHEpreTUIHOTO
MeTabonizMy moauHu. ChOronHi BiZoMO, IO KHWPOBa
TKaHWHA — 1Ie aKTUBHUM €eHIOKPUHHUM 1 MapaKpUHHUA
oprat 3 pisHuMu pyHKLisIMU. [loBeaeHa He TiJIbKU TIpo-
Jidepauis i rinepTpodisa aguIoLUTIB, ajle i PO3BUTOK
HU3BKOTPANiEHTHOTO 3amanieHHs. HusbKorpamieHTHE
3arajieHHs — 1Ie CUCTeMHe HecTleupiuHe XpoHiuHe 3a-
MajeHHs, sIKe He CYIPOBOMXKYEThCS iHMIIBTPALIi€0 aH-
TUTEH-3aJICKHUMH IMYHHUMU KJIITUHAMU <«3allaJIeHUX»
TKaHUH a00 OpraHiB. 3anajeHHs >XMPOBOI TKAHUHU CIIPU-
g€ po3BUTKY IP, MmeTabomigunoro cuaapomy (MC) i B 11o-
nanbiromy — LIJI 2 Tumy. Bee 11e BinOyBa€eThcs B «meta-
bolic tissues» Ta BU3HaA4a€ThCS TepMiHOM «metaflamma-
tion» [5—8].

KupoBa TKaHMHA CUHTE3YyE PEryJsITOPHI MPOTEIHU,
SIKi OTpUMAaJI Ha3BY «aIUMOKiHW» («aIUMOLMUTOKIHU»),
11O BifirparoTh CYTTEBY POJIb B XPOHIYHOMY CUCTEMHOMY
HU3BKOrpagieHTHOMY 3anajieHHi. o ioro MapkepiB
BiTHOCAThCS Mpo3anaibHi mutokiHu (OHII-o, 1J1-6);
aIUITOUUTOKIHU (JIETITUH, BicaTWH, XEMEpUH); Xe-
MOKiHM; roctpodasHi nporeinn (C-peakTUBHUI Mpo-
TeiH, ¢ibpuHoreH). Bce 1ie 00yMOBIIIOE MATONOTIUHUI
MPOIIeC 3 HACTYITHMM BIUIMBOM MOT0 HA CUTHAJIbHI IILISI-
XH, 3anydeHi mo maroreHesy LIJI 2 Tumy. 30iablieHHS
KiJTIbKOCTI Mpo3anaJibHUX LHUTOKUHIB OOYMOBJTIOE TTOC-
J1abJIeHHs 1HCYJIIHOBMX CUTHAJIiB 3 HACTYITHUM amoITo-
30M i JiecTpyKili€to B-kmitiH. B Toit ke yac B opraHizmi
iCHYIOTb MEXaHi3MU TIPOTUAIa0ETUUHOTO 3aXMCTYy, IO
BKJIIOUAIOTh 30iIbIIEHHS KiJIbKOCTI CyOMOMyJIsLii Mpo-
TU3aNaIbHUX Makpodari (M2), 30iabLIEHHS MPOAYKILil
aHTUAIa0ETUUHUX 1 PETYISITOPHUX MPOTU3ANTATbHUX LIU-

(NRCRM) indicate a high incidence of DM among
the ACUW [3]. 25 years after the accident, its fre-
quency was 14.2%, which is 2.5 times more than
among evacuees and inhabitants of radioactively con-
taminated territories. Retrospective review of the data
of the Clinical and epidemiological registry within
1992—-2015 showed the high incidence of non-thyroid
non-malignant endocrine disease in the ACUW of
the iodine period exposed to ionizing radiation at a
young age. Incidence of DM in them in 2014—2015
reached 16.05%, which is almost 4 times higher than
in 1992—1993 (4.82%). Some fluctuations of this
parameter occurred at the monitoring stages, but they
significantly exceeded the national level [4].

Combination of type 2 DM with insulin resist-
ance (IR) is the reason for the emergence and
rapid progression of cardiovascular diseases (ath-
erosclerosis, hypertension) and a range of other
diseases [5].

Recent decades the evolution of views occurred
on the role of adipose tissue in regulating of human
energy metabolism. Today it is known that fatty
tissue is an active endocrine and paracrine organ
with various functions. Not only proliferation and
hypertrophy of adipocytes are proven, but also the
development of low-gradient inflammation. Low-
gradient inflammation is a systemic nonspecific
chronic inflammation that is not accompanied by
infiltration by antigen-dependent immune cells of
«inflamed» tissues or organs. Inflammation of adi-
pose tissue contributes to development of the IR,
metabolic syndrome (MS), and further to type 2
DM. All this occur in «metabolic tissues» and is
defined by the term «metaflammation» [5—8].

The fatty tissue synthesizes regulatory proteins
called «adipokine» («adipocytokines»), which play
a significant role in chronic systemic low-gradient
inflammation. Its markers include proinflammato-
ry cytokines (FNP-a, IL-6), adipocytokines (lep-
tin, visfatin, chemerin), chemokines, acute phase
proteins (C-reactive protein, fibrinogen). All this
causes the pathological process with subsequent
impact on signaling pathways involved in pathogen-
esis of type 2 DM. Increase in amount of proinflam-
matory cytokines causes a decrease in insulin signals
with subsequent apoptosis and B-cell destruction.
At the same time there are mechanisms of antidia-
betic protection, which include an increase in the
number of sub-populations of anti-inflammatory
macrophages (M2), increased production of antidi-
abetic and regulatory anti-inflammatory cytokines,
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tokuHiB (IJI-4, 1JI-10, IJI-13 Ta IJI-1RA, agunoHeKTH-
HY, OMEHTHHY, a TAaKOX OJIOKATOPiB PELENTOPIiB HU3KU
XE€MOKMHIB, 1110 3aM100iraloTb pO3BUTKY i Iepediry H1u3b-
KoTrpaJieHTHOro 3anaineHHs [SP8].

ITpote MexaHizmMu popmyBanHs LIJ1 2 Trmy Ta fioro yck-
JIAITHEHb 3JIUIIAIOTHCS BUBYEHUMU HEOCTaTHBO. B oc-
TaHHI POKU OCOOJMBOI yBaru HaOyja0 BUBYEHHS POJi
TOPMOHIB, III0 MPOAYKYIOTHCS XXHUPOBOI TKAHUHOIO.
IcToTHA KibKiCTh HOCIiKEHb MEXaHi3MiB (DOpMyBaHHS
IIJI 2 Timmy CTOCYETBhCS POJi JIENITUHY, B TOMY YMCJI i B
VYJIHA na YAEC [9]. B Toi1 ke yac mepimm aguIionu-
TOKiHOM, 10 Ma€ MPOTEKTUBHY Mil0, € aIUMOHEKTHUH,
npote oro 3HavyeHHs y ¢dopMyBaHHi LI 2 Tumy B
VIJIHA na HAEC He BuUBYaocs.

JocnimKeHHsT agunoHeKTUHY posnodanucs y 1990-x
poKax, KOJIK BiH OYB iIeHTU(}IKOBAaHUI YOTUpPMa He3a-
JIEKHUMU TpynaMu, 3a JOMOMOIOI0 Pi3HUX eKCIepu-
MEHTaJILHUX ITiAXOAiB, B MUllIel i moguHu [10].

IcHytoTh Tpm i30popMU amUIIOHEKTUHY: TpUMep abo
MOHOMEpPHUI (HU3BKOMOJIEKYJISIPHUI) aIUMOHEKTUH
(LMW, low molecular weight); rekcamep (MMW, medi-
um molecular weight) i MmyabsTUMepHa i30opma abo BU-
cokomonekynsgpauil agnmmoHekTnH (HMW, high molec-
ular weight), mpuuomy 1 % Bin 3araabHOrO BMICTY B
TUIa3Mi CKJIafalTh (parMeHTH ioro mpoteonizy. Oc-
TaHHIMU POKaMU IMiATBEpAXKEHA BiACYTHICTb BiAMiHHOC-
Teil B e(eKTax 3araJibHOro i BHCOKOMOJIEKYJISIPHOTO
aIUIOHEKTUHIB y nawieHTiB 3 LI 2 Tumny [11].

Ha 1eit yac mpoBeaeHO BEIMKY KiTbKICTh JOCTIIKEHb
aguTMoOHeKTUHY. Po3mmdpoBaHa BeJIMYnHaA MO0 MOJie-
Kyau (26k/la) Ta aMiHOKHMCIIOTHUI CKJlaj, BCTAHOBJIEHO
1110 BiH €KCIPECYETHCS MEPEBAXKHO B JKUPOBiii TKAHMHI
3piuMu aguriountaMu [6, 7]. [eH, MPOIYKTOM SIKOTO €
aIUITOHEKTHH, JTJOKaJIi30BaHU1 Ha XpoMocoMmi 3q27 B JIo-
Kyci, IKWif TEeHOMHI IOCIIKEHHS OB’ SI3YIOTh 3 PU3U-
KOM PO3BUTKY BiCLIepaIbHOTO OXKUPIiHHS i META0OTiYHO-
ro cuHapomy [12].

IIneiloTponHi edekTu agunmoOHEKTUHY (iHCYIiH-CEeH-
CcuOiLIi3yI0Ui, aHTUOKCUAAHTHI, iIMyHOJIOTIYHi, KapAion-
pPOTEKTUBHi, aHTHMATEpOreHHi, Oe3mocepenHsl yJ4acTb Y
MeTaboJTi3Mi KUPHUX KHUCJIOT, TIIOKO3M i T. iH.) TIPOSIB-
JISIIOTBCS SIK Y MIATPUMII €HEPTeTUYHOTO TOMEOCTasy,
TaK i B IpUTHIYE€HHI 3aMaJbHUX Ta IMyHHUX peakiiil op-
raHi3my, 1110 BilirparoTh BaxKJIMBE 3HAUYEHHSI B TTaTOTeHe3i
MC i B moganbeiomy LI 2 Tumy, mpote MexaHi3M HOro
y4acTi 10 KiHLg He 3’sicoBaHo [5—8, 13—16].

TaneMyBaHHS anonTo3y (KapmiompOTeKTUBHUM e(heKT
aJIUTIOHEKTUHY) pealli3yeTbCsl Pi3HUMU BHYTPIlllHb-
OKJITUHHUMU MeXaHi3MaMU: 3a PaXyHOK IiABUILIEHHS
aktuBHocTi AMPK, AKT, uepaminasu i cdiHrosuny-1
(6inoK 3 aHTMATTIONTOTUYHUMM BJIACTUBOCTSMU), iHTIOY-
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i.e. IL-4, IL-10, IL-13 and IL-1RA), adiponectin,
omentin, as well as blockers of receptors of a num-
ber of chemokines that prevent development and
progress of the low-gradient inflammation [538].

However, mechanisms of the type 2 DM and its
complications onset remain studied insufficiently.
Recent years a special attention has been paid to the
role of hormones produced by adipose tissue. High
enough number of investigations in the field of patho-
genetic mechanisms of type 2 DM refers to the role of
leptin, including that in the ChNPP ACUW [9].
Meanwhile, adiponectin is the first adipocytokine with
a protective effect, but its role in pathogenesis of type
2 DM in the ChNPP ACUW has not been studied.

Studies on adiponectin had begun in the 1990s,
when it was identified in mice and humans by the
four independent groups of researchers, using var-
ious experimental approaches, [10].

There are three isoforms of adiponectin: trimer or
monomeric (low molecular weight) adiponectin
(LMW, low molecular weight); hexamer (MMW,
medium molecular weight) and multimeric isoform
or high molecular (i.e. macromolecular) adiponectin
(HMW, high molecular weight), with 1% of the total
plasma content being fragments of its proteolysis. In
recent years, the absence of differences in the effects
of general and high-molecular adiponectin in
patients with type 2 DM has been confirmed [11].

To date, a large number of adiponectin studies
have been conducted. Size of its molecule (26 kDa)
and amino acid composition are identified, and it is
established that it is expressed mainly in adipose
tissue adipocytes [6, 7]. Gene of adiponectin is
localized on chromosome 3q27 in the locus, which
is according to the results of genomic studies is
associated with the risk of developing visceral obe-
sity and metabolic syndrome [12].

The pleiotropic effects of adiponectin (insulin sen-
sitizing, antioxidative, immune, cardioprotective, an-
tiatherogenic, direct involvement in metabolism of
fatty acids, glucose, etc.) are manifested both in main-
taining the energy homeostasis and in suppressing the
inflammatory and immune responses of organism
that play an important role in pathogenesis of MS and
subsequent type 2 DM, but the mechanism of its
involvement is not fully understood [5—8, 13—16].

Suppression of apoptosis (cardioprotective effect
of adiponectin) is realized by various intracellular
mechanisms: by increasing the activity of AMPK,
AKT, ceramidase and sphingosine-1 (protein with
antiapoptotic properties), caspase-8 inhibitory




ISSN 2304-8336. lpobnemn pagiauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2017. Bun. 22.

CLINICAL

RESEARCH

I0YOi aKTMBHOCTI Kacra3u-8 Ta 0e31nocepeHbOro BILTUBY
Ha eHJoTeManbHy QYHKILIIo i aHrioreHes [5—8, 14—16].

AHTUOKCUIAHTHI i TpoTU3anajbHi 3aX1UCHI MeXaHi3MU
aJIMIIOHEKTUHY MOXYTb Peajli3oByBaTUCS 4Yepe3 ITiIBU-
meHHs aktuBHOCTI LHOI 2, 1110 mpu3BOAUTH OO0 30iJib-
ILIEHHS CUHTe3y npocrtarjaHauHy E2, gxuil Bonomie
NpoTHU3aANMaJIbHUM €(hEeKTOM. AIUIIOHEKTUH 3HUXKYE
KOHILIEHTpAllilo CYIIEpOKCUIY B €HIOTeJIii Ta iHTiOy€e ceK-
peuito daaBonporeiniB NADH-okcuaazu (gp91phox),
110 BiATIOBiZAIOTh 32 IOTO CMHTE3, €(DEKTUBHO ITiIBUIIIYE
nponaykiiio okcuay azory (NO) B KIiTUHAX €HIOTEIIO
3a paxyHOK akTuBalii eHpoTeniaibHOi NO-cuHTa3M.
Bce 11e mpu3BOAMTH IO 3MEHIIEHHS OKCHIATUBHOIO
CTpecy Ta aKTUBHOCTI 3aIajibHUX Ipolecis [16].

IMmyHOMOTIUYHI eeKTH amMIOHEKTHUHY OOYMOBIIECHI
NPUTHIYEHHSIM CUHTE3y Mpo3anajlbHUX Ta aKTUBAaLli-
€10 — MPOTHU3aNaJIbHUX LMUTOKIiHIB. [10OYIsipHUIT agu-
noHekTuH npurHiuye TLR4-crumynvoBany (Toll-like
receptor 4) aktuBarito ssmepHoro ¢gakropa NF-kB, 110
CTUMYJIIOE TPaHCKpPMUIILil0 0aratbox Mpo3analbHUX
reHiB, gKi KOAYIOTb aguMoOLMTOKiHM, nuTokiHu (1J1-6,
TNF-a, II-8, IJI-1B) ta xemokinm (CCL2, CCLS,
CCL11) [20]. AIUTIOHEKTUH CTUMYJTIOE CUHTE3 BasKIIM-
BUX MPOTU3ATIAIbHUX LIUTOKIiHiB, Takux gk [JI-10 ta IJI-
1RA (anTtaronict peuentopa IJI-1) y MoHOLIMTaX, MaK-
podarax, IeHAPUTHUX KIIITUHAX, a TAKOXK IIPUTHIUYE yT-
BopeHHs1 iHTepdepony-y (IFNy) y JITIC-cTumynboBa-
Hux Makpodarax [17].

B nocaigax in vivo 1okaszaHo, 110 agfUIIOHEKTUH CTU-
MYJIIOE PeBACKYJISIpM3allilo TKAHWH y TPU3YHIB, IO 3a3-
HalIy i1eMii; in vitro 1Io0Ka3aHo, 1110 aIUITOHEKTUH CTU-
MYJIIOE€ Mirpauilo eHAOTEJiOLUTIB i KIIITUH-TIONepe-
HUKIB Ta ix TUdepeHIlialliio B KariJgponoaiOHi CTPYKTY-
pu [18], 110 BKa3ye Ha poJib aIUIIOHEKTUHY B Mpoliecax
aHTioOreHesy.

IToxa3zaHo 6e3mocepeIHIO y4acTb AAUTIOHEKTUHY Y Me-
Tabo0i3Mi XKUPHUX KUCTOT. EKcriepuMeHTa bHi JaHi 1e-
MOHCTPYIOTb, 110 AAWUIIOHEKTWH IIiIBUIIYE E€KCIIPECiio
JIIOMpPOTEIH-/IiNa3u i peuenrtopa JIIMOIMPOTEiHIB ayXe
HU3bKOI LIIJIBHOCTI B KJIITUHAX CKEJIETHUX M’SI3iB I'pH-
3yHiB. [liNBUILIEHHS €KCITpecii JIMOMpOTeiH-JIiMma3u Mo-
Xe OyTH orocepenkoBaHe 4depe3 akTuBalilo PPARY i
30inbpIeHHs KinbkocTi FABP4, axuii 6epe y4acTh sIK y
BHYTPIITHbOKJIITUHHOMY TPaHCIOPTi XXUPHUX KHUCIOT,
Tak i nepenadi curHainy Bin peuentopis PPARo [19].

OcHOBHi MeTaboJliuHi edeKTH aaUMOHEKTUHY O0Y-
MoBiieHi aktuBauicio AMPK (AM®-akruBoBaHa 1po-
TeiHKiHa3a) Ta sinepHux peuentopis PPAR. AMPK e
CEHCOPOM EHEPreTUYHOIro CTaTyCy KIIITMHM i Bimirpae
KJIIOUOBY POJIb Y 3a0e3IeUeHHI CUCTEMHOTO eHepIreThY-
HOro 0ajlaHCy 3a paxyHOK PEeryjJlOBaHHS MpUMOMY 1Xi,

activity and direct effect on endothelial function
and angiogenesis [5—8, 14—16].

Antioxidative and anti-inflammatory protective
properties of adiponectin can be realized due to
increased activity of COX 2 that leads to increase in
synthesis of prostaglandin E2, which has an anti-
inflammatory effect. Adiponectin reduces the con-
centration of superoxide in endothelium and
inhibits secretion of the flavoprotein NADH oxi-
dase (gp91phox) responsible for its synthesis, effec-
tively enhances the production of nitric oxide (NO)
in endothelium cells by activating the endothelial
NO synthase. All this leads to a decrease in oxida-
tive stress and activity of inflammation [16].

Immunological effects of adiponectin are due to
inhibition of synthesis of proinflammatory cytokines
and activation of anti-inflammatory ones. Globular
adiponectin suppresses the TLR4-stimulated (Toll-
like receptor 4) activation of the NF-kB nuclear fac-
tor, which stimulates the transcription of many proin-
flammatory genes encoding adipocytokines, cyto-
kines (IL-6, TNF-a, IL-8, IL-1B), and chemokines
(CCL2, CCL5, CCL11) [20]. Adiponectin stimulates
the synthesis of important anti-inflammatory
cytokines such as IL-10 and IL-1RA (an IL-1 recep-
tor antagonist) in monocytes, macrophages, dendrit-
ic cells, and inhibits the formation of interferon-y
(IFNy) in LPS-stimulated macrophages [17].

In vivo studies the adiponectin has been shown to
stimulate revascularization of tissues in the ischemic
rodents. It has been shown in vitro that adiponectin
stimulates migration of endothelial cells and pre-
cursor cells and their differentiation in the capil-
lary-like structures [18], indicating the role of
adiponectin in the processes of angiogenesis.

Direct involvement of adiponectin in metabo-
lism of fatty acids is shown. Experimental data
demonstrate that adiponectin enhances expression
of lipoprotein lipase and a very low density
lipoprotein receptor in rodent skeletal cells.
Increased expression of lipoprotein lipase may be
mediated through the activation of PPARy and an
increase in the amount of FABP4 involved both in
the intracellular transport of fatty acids and signal-
ing from the PPAR« receptor [19].

Key metabolic effects of adiponectin are due to
activation of AMPK (AMP-activated protein
kinase) and nuclear PPAR receptors. AMPK is a
sensor of the energy status of the cell and plays a key
role in ensuring the system’s energy balance by reg-
ulating food intake, body weight, glucose metabo-
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Macu Tijla, MEeTa0oJIi3My TJIIOKO3M Ta JimifaiB. Oiiro-
MepHi GopMHU aTUIIOHEKTUHY CTUMYIIOITh (ochopu-
JoBaHHS i akTuBauiro AMPK y neviHii, Toai K 1100y-
JIIpHUIT aIMIIOHEKTUH MPOSIBJISIE TaHUM e(heKT SIK y CKe-
JIeTHUX M’s13aX, TaK i B TKAHWHi MEYiHKU. AKTHUBALlis
AMPK 306inbl1ye mpoaykKlilo eHeprii (CroXuBaHHS
TJTIOKO3M 1 XKMPHUX KHUCJIOT) Ta iHTiOye eHeproBUTPaTHI
peaxiii (MTIoKOHeOoreHe3 i CMHTEe3 XKUPHUX Kucyor) [20].

ANIUIIOHEKTUH Oepe Oe3mocepeHIo ydacTb B OOMiHi
[JIIOKO3U i JIiTTiAiB, a caMme: MOJIETIIY€E iHCYTiH-CTUMYJIbOBAa-
HUit TpaHcropT mmoko3n (GLUD4-onocepenkoBanmii)
yepe3 aktupalito AKT2. 3HmXKeHHsS piBHS TJIIOKO3M B
KPOBIi TaKOX BiIOyBa€ThCs 3a paxyHOK akTvBailii AMPK Ta
inrioyBanns aunerui-KoA kapGokcunasu [6, 7, 20, 21].
AIVNOHEKTUH MO MiIBUILYBAaTU YyTJIMBICTb 10 iHCYJIiHY
orocepenIKoBaHo yepe3 3HKeHHs ekcrpecii TNF-o Mak-
podaraMu i eHIOTeNiEM, OCKIJIbBKY BiIOMO, 10 JAHUI LI~
TOKIiH MOPYILYE NPOBEAESHHS BHYTPIiLLIHBOKJIITUHHOTO CUT-
HaJIy BiJl iHCY/IiIHOBOIO pelenTopa, CIIpUsitour TUM CaMUM
po3BuTKy IP. Takum ynHOM, aIUMOHEKTHH 30iJIBIIIYE CIO-
JKMBAaHHS TJIIOKO3W TKaHWUHAMMU 1 PO3ITISIIAEThCS SIK €HIO-
reHHUI iHcyniHoceHcuTaizep [20, 21].

YucneHHi KIIHIYHI DOCTIIKEHHSI JeMOHCTPYIOTh, 1110
3HMXKEHHSI KOHIEHTpallii aguMOHEKTUHY B CUpPOBATIIi
MOB’s13aHE 3 PO3BUTKOM IHCYJIiHOpe3UCTeHTHOCTI Ta LI/
2 TANy i WO iCHY€E 3BOPOTHMIA 3B’SI30K MiXX HU3BKUM
piBHEM agUIOHEKTUHY Ta BUCOKHMM PU3MKOM PO3BUTKY
IP Ta I 2 Timy [23—26].

PesynabraTii TpuBanux IIPOCIEKTUBHUX IOCIIIKEHBb
ToKa3ally, 110 3HVZKCHHSI piBHS aIUIIOHEKTUHY BigMide-
He 11Ie Ha CTail pO3BUTKY METa0O0IiYHOIO CUHAPOMY, OC-
HOBHUM KOMITOHEHTOM SIKOT'O € OXKUpPiHHSA |25, 26].

YV MeTa-aHanisi, 1110 BKJIIoYaB noHaz 14 Tucsy nauieH-
TiB 3 13 MPOCHEKTUBHUX AOCIIIXKEHb, OyJ10 MOKa3aHO,
110 MiABUIUEHHS PiBHS aAUIIOHEKTUHY acolliiioBaHe 3i
3HAYMMUM 3HMXEHHSIM PU3UKY PO3BUTKY IIYKPOBOIO
niadety 2 Tuiy y nopocaux [23].

B roit xe yac J. R. Singer 3i criBaBT. BUSIBUJIA B3a€-
MO3B’SI30K MiX ITiIBUIIECHHIM aIUTIOHEKTUHY i 30i7Tb-
IIEHHSM 3arajlbHOI CMEPTHOCTI Y TOPOCIMX MAIli€EHTIB 3
LIYKpOBUM JiabeToM 2 Tuity [28].

SNOHCHKMMM TOCITiTHUKAMU IIPOAEMOHCTPOBAHO, 110
3HAYEHHSI aIUIIOHEKTUHY B CUPOBATIIi MEHIIE 4 HI/MJI €
He3aJIeXKHUM (haKTOPOM PU3MKY PO3BUTKY CEPIIEBO- CY-
JUHHOI naToJjorii [29].

l'inmoanunoHekTUHEMIs € PAKTOPOM PU3UKY PO3BUTKY
eceHUianbHOI Al, a psig aBTOpiB AEMOHCTPYIOTh Hera-
TUBHUI B3a€EMO3B’SI30K MiX piBHEM agUITOHEKTUHY i
nokazHukamMu CAT i JIAT y mauieHTiB 3 eceHIiaIbHOIO
AT [30].
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lism and lipids. Oligomeric forms of adiponectin
stimulate phosphorylation and activation of AMPK
in the liver, whereas globular adiponectin exhibits
this effect both in skeletal muscle and in the liver tis-
sue. Activation of AMPK increases energy produc-
tion (consumption of glucose and fatty acids) and
inhibits energy-consuming reactions (gluconeogen-
esis and fatty acid synthesis) [20].

Adiponectin is directly involved in glucose and
lipid metabolism, namely facilitates the insulin-
stimulated glucose transport (GLUD4-mediated)
by activating the AKT2. Lower blood glucose lev-
els are also due to activation of AMPC and inhibi-
tion of acetyl-CoA carboxylase [6, 7, 20, 21].
Adiponectin may increase insulin sensitivity by
indirect reducing of TNF-o expression by
macrophages and endothelium, since it is known
that this cytokine interferes with intracellular sig-
naling from insulin receptor, thus contributing to
the development of IR. Thus, adiponectin increas-
es glucose consumption by tissues and is consid-
ered an endogenous insulin sensitiser [20, 21].

Numerous clinical studies have shown that
serum adiponectin concentrations are associated
with development of the insulin resistance and
type 2 diabetes, and that there is a link between low
levels of adiponectin and high risk of IR and type 2
DM [23-26].

Results of the long-term prospective studies have
shown that reduction of adiponectin levels is noted at
the stage of development of metabolic syndrome with
obesity being the main component of which [25, 26].

In a meta-analysis involving more than 14,000
patients from 13 prospective studies it has been
shown that adiponectin elevation is associated
with significant reduction of the risk of developing
type 2 DM in adults [23].

At the same time, J. R. Singer et al. found an
association between the increased adiponectin
level and an increase in the overall mortality in
adult patients with type 2 DM [28].

Japanese researchers have shown that serum
adiponectin content less than 4 ng/ml is an
independent risk factor for cardiovascular dis-
ease [29].

Low serum content of adiponectin is a risk factor
for the development of essential hypertension, and
a number of authors demonstrate a negative rela-
tionship between the level of adiponectin and val-
ues of systolic and diastolic arterial blood pressure
in patients with essential hypertension [30].




ISSN 2304-8336. lpobnemn pagiauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2017. Bun. 22.

CLINICAL

RESEARCH

B nonynsuiiitHoMy AOCTIAXKEHHI OCi0 MOXUIOro BiKy
MoKa3aHo, 110 PiBEHb AAUMOHEKTUHY Ma€ 3BOPOTHUIMA
3B’SI30K 3 PU3UKOM PO3BUTKY illIEMiYHOI XBOPOOU cepIls
(IXC) [31]. B inmomy mocnimKkeHHi Mali€eHTIiB 3 00JeM y
TPYIHIN KITITII ITiJ Yac KOPOHApHOI aHTiorpadii, piBeHb
aIUITOHEKTUHY OYB OLIIHEHU SIK He3aJIeXXHUI MTPOTHOC-
TUIHUN (PaKTOp TIOJAJBINOTO iH(MApKTy MioKapma Ta
cMepTHOcCTi [32].

EnigemiosnoriyHi gaHi Mokas3yloTh, 110 aAUIIOHEKTUH
MOJIMIIYE XOJeCTepUHOBUIA OOMiH, 3axuIlla€ Bif ypa-
JKEHHSI KOpPOHApPHUX apTepiil; BiH HEraTUBHO KOPEJIOE 3
pisHeM TT, i mosutuBHo — 3 JITIBILI 51K y 3aranbHiit 1mo-
MyJsLii, TaK i Y XBOPUX 3 OXMPiHHAM, 110 TOBOIMUTH
pOJib TAHOTO AAUMOKiIHY B IMOPYILIEHHSX MeTaboJi3zMy
mimigiB. Y 10-piuHOMY TOTYISAIITHOMY KOTOPTHOMY
JOCIIIXKEeHHI MOKa3aHo, 110 BUCOKMI piBEHb aaMIIO-
HEKTUHY Y €BPOIENHCHKMX YOJOBIKiB He3aleKHO Bif
iHIIMX (DaKTOPiB 3HMXKYE PU3UK CEPLIEBO-CYAUHHOI
cMmepTtHOCTi [33].

VY npocrniekTuBHOMY HociigkeHHi Pischon 3i criBaBT.
MMOKa3aHo, IO IMiABUIICHHS amuMnoHeKTuHy Ha 20 % y
3I0pPOBUX JOPOCJINX YOJIOBIKiIB ITOB’SI3aHE 3 ABOPA30BUM
3HMKEHHSIM pU3WKY PO3BUTKY iH(MapKTy MioKapja i ce-
MHPA30BUM 3MEHIISHHSIM PU3UKY KaJbLM(iKallil Kopo-
HapHUX apTepiit [34].

ITpoTe icHYIOTh BiTOMOCTI, 110 BUCOKMI piBeHb aau-
MOHEKTUHY HE€ 3HUXYE pPHU3UK CEPLEBO-CyIMHHOI
cMmepTHOocTi [35].

B ocraHHi poku 3’SIBWINCS JaHi TIPO HECHPUSTIUBY
MPOTHOCTUYHY 3HAYMMICTh BUCOKOTO PiBHSI aIMIIOHEK-
TUHY CUPOBATKU y MiIBUILIEHHI PU3UKIB PO3BUTKY CEp-
LIeBO-CyaAMHHOI maTosorii. Tak, y po6oti Ghanbari 3i
cmiBaBT. (2013) Ha rpymi 6inbiie 1 000 mopocaux 6e3 IyK-
poBoro niabety 2 Tumy OyB BUSIBJIEHUI KOpPENSLiAHUI
B3a€EMO3B’SI30K BUCOKOIO PiBHS agUIIOHEKTHUHY 3 PO3-
BUTKOM XPOHIYHOI cepleBOi HeTOCTAaTHOCTI [36].

H. Teoh 3i criBaBT. NOSICHIOIOTH MapagoKcaabHe 30iJ1b-
IIEHHSI aIUIIOHEKTUHY PO3BUTKOM PE3MCTEHTHOCTI 0
JIAHOTO aAUIIOKiHY, MPOTe TOYHi MeXaHi3MU, 110 MOosIC-
HIOIOTH TMiABUILEHHS CEepPLEBO-CYAMHHUX PU3UKIB TIpU
30iIbIIEHHI KOHIIEHTpAIlii adUMTOHEKTUHY CUPOBATKU
JoTrenep He BCTaHOBEHi [37].

3HaligeHa Kopesllis MiXX TTOpYyIIeHHIM eKcrpecii
reHa peuemnrtopa amgunoHekTuHy Ta [P B ocid 0e3
niabeTy, KOTpi MalOTh OJU3bKUX POAUYIB 3 IIUM 3aX-
BoproBaHHaM. i gaHi po3KpuBalThb HOBUK Ta-
TO(Mi30JOTIYHUI aCIIEKT: TPU HU3LKOTPAdi€EHTHOMY
3armajieHHi XMPOBOI TKAHWHU He TiIbKU 3HUXeHa
CeKpellisd aguMOHEKTUHY, ajieé  PO3BUBAETHCS alaU-
MOHEKTUHOPE3UCTeHTHICTh. OmHOYacHa pe3uc-
TEHTHICTh A0 aJWUIMOHEKTUHY Ta IHCYJIiHY CHOpUSIE

In a population study among the elderly people
it has been shown that the level of adiponectin has
an inverse relationship with the risk of coronary
heart disease (CHD) [31]. In another study in
patients with chest pain during coronary angiogra-
phy the adiponectin levels were assessed as an
independent prognostic factor for subsequent
myocardial infarction and mortality [32].

Epidemiological data show that adiponectin
improves cholesterol metabolism, protects against
coronary artery disease, its serum content nega-
tively correlates with the level of TG and positive-
ly correlates with HDL cholesterol both in general
population and patients with obesity, which proves
the role of this adipokine in disorders of lipid
metabolism. A 10-year population cohort study
has shown that high levels of adiponectin in
European men, regardless of other factors, reduce
the risk of cardiovascular mortality [33].

In a prospective study by Pischon et al. it has
been shown that the increase of adiponectin level
by 20% in healthy adult adults is associated with a
twice decreased risk of myocardial infarction and a
sevenfold reduction in the risk of coronary artery
calcification [34].

However, there is an evidence that a high level of
adiponectin does not reduce the risk of cardiovas-
cular mortality [35].

In recent years the evidence emerged of an
adverse prognosis in case high serum adiponectin
levels through the increasing risk of cardiovascular
disease. So, in the work of Ghanbari et al. (2013)
in a group of over 1,000 adults without type 2 DM
a correlation between the high level of adiponectin
and the development of chronic heart failure was
detected [36].

H. Teoh et al. explain the paradoxical increase in
adiponectin level by the development of resistance
to this adipokin, but precise mechanisms that
explain the increase in cardiovascular risk with
increasing serum adiponectin concentrations have
not been established [37].

A correlation was found between the adiponectin
receptor gene expression and IR mutilation in
non-diabetic individuals with close relatives hav-
ing this disease. These data reveal a new patho-
physical aspect, namely that a low-gradient
inflammation of adipose tissue not only reduces
the secretion of adiponectin, but also develops the
adiponectin resistance. Simultaneous resistance to
adiponectin and insulin promotes the progression
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nporpecyBaHHio IIJ[ 2 i Bu3Hayae cKIaaHOCTI JiKy-
BaHH4 [38].

HesBaxarouu Ha cynepeunBi pe3yabTaTh paHI0Mi30-
BaHUX KJIiHIYHUX JOCHiIXKEeHb, BU3HAYEHHS agUTIOHEK-
TUHY PO3IJISINAETHCS SIK KIiHIYHO 3HAaUYUMUA OioMapkep
BUHUKHEHHS [P Ta nogaTkoBuii KpUTEpiii 11010 AiarHOC-
K MC (3BOPOTHS KOPEJISLisT MixK piBHEM aTUTIOHEK-
TUHY i YyTJAUBICTIO TKAHUH A0 iHCYIiHY) [27, 39].

HassHicTb ruteifoTponmHuX e(eKTiB, a came: 30aTHICTh
aIUITOHEKTUHY 30iJblLIYyBaTU YYTJIMBICTb IO iHCYJIiHY B
MO€ENHAHHI 3 MOoro nmpoTu3anajibHUMU i aHTUATEPOreH-
HUMU, KapAioNPOTEeKTUBHUMU BJIACTUBOCTSIMU 3POOUIIN
el aguMOUMTOKIH MEePCHEeKTUBHUM TepareBTUYHUM
iIHCTPYMEHTOM Ha MaiOyTHE, ISl MOTEHLIAHOIO 3aCTO-
CyBaHHsI IIpU CTaHaX, IIOB’SI3aHMX 3 TilIOATUITOHEKTH-
HeMmierw [40—42].

BinoMmo, 1110 mieTa Bifirpae BaXJIMBY POJib Y PO3BUTKY
IIJI. Joremep OyJio IPOBEACHO JEKilbKa AOCJiIXEHb
JIETUYHUX MPEAUKTOPIB KOHLIEHTpaLlil aAUIIOHEKTUHY B
KpoBi. B paHmoMizoBaHOMY AOCIiIxKEHHI BCTaHOBJIEHO,
1110 cepel3eMHOMOpPChKA Ji€Ta Ta ONTUMi30BaHa (hi3uy-
Ha aKTUBHICTb, CIPSIMOBAaHiI Ha 3HMXXEHHS Macu Tiaa,
3HauHO 3MmeHuyioTh IMT i ogHOYacHO 30UIbLIYIOTh
KOHILIeHTpalito agunoHekTuHy [43]. Jlieta, 30arayeHa
MPOAYKTaMH, SIKi MICTATh KOH IOTOBaHY JIiHOJIEBY KHUC-
JIOTY 301JIbLIYE KOHLIEHTPALIil0 3araJIbHOrO aJIUIIOHEKTH -
HY B KpOBi [44].

IIpoTe icHYIOTH BiIOMOCTi TMpPO BiACYTHICTh 3MiH
KOHIIEHTpallii aAuITOHEKTUHY MPU 3aCTOCYBaHHI Ji€-
TUYHOrO XapyyBaHHS i onTuUMi3alii Gi3u4HOI aKTUB-
HocTi [45, 46].

Huni 3i 3MiHOIO KOHILEHTpallii aguMNOHEKTUHY
MOB’SI3YI0Th IIMPOKE KOJIO (papMIpernapartiB i KiIbKiCTh
JMOCJIiIKeHb HEBIMIMHHO 3POCTAaE, MPOTE pe3yJibTaTu HO-
CITh CyTIepewInBHMii Xapakrep [47—51].

KinbkicTh poOiT, 1110 XapaKTepU3yITh PiBeHb 3arajib-
HOTO aJIUITIOHEKTUHY B CUPOBaTIi KpoBi mpu BIuiuBi 1B
HEYMCJICHHA i CTOCYETBCSI €KCIIEPUMEHTY Ta IPOBEACH-
Hsl pafioTeparieBTUYHUX MPOLEeayp 3 MPUBOIY JiKyBaH-
HSI OHKOJIOTIYHUX 3axBopioBaHb (BimoMocTi nmpo IMT i
HagBHicTb LIJI 2 Tumy B poOoTax BiACYTHI).

B excriepyMeHTi Mpu OJAHOPA30BOMY OIPOMiHEHHI
Mulei B 1o3ax 31 6 [p BcTaHOBJIEHO, 1110 PiBEHb aI1ITO-
HEKTUHY He 3a3HaBaB CYTTEBUI 3MiH, TOAi K piBeHb
JIENITUHY iCTOTHO TiaBUITyBaBcs [52].

ITpu nikyBaHHi JeiikeMil i3 3aCTOCyBaHHSIM KpaHio-
nepebpaabHOTrO ormpoMiHeHHs (18 ocibd y Bimi 18,2 poky)
BCTaHOBJICHO 3HMKEHHS PiBHSI 3arajJbHOIO aJuITIOHEK-
TUHY i MiIBUILEHHS PiBHS JENTUHY (3 ypaxyBaHHSIM KO-
pPeKTyBaHHS Macu Tija), MpoTe, Ha AyMKY aBTOpiB, Lie
00yMOBJIeHE 30iTBIIEHHSIM XKUPOBOi MacH Tijla (BU3HA-

of type 2 DM and accounts the complexity of
treatment [38].

Despite controversial results of randomized clin-
ical trials the adiponectin is considered to be a
clinically significant biomarker for the onset of IR
and an additional criterion for MS diagnosing (a
reverse correlation between the adiponectin and
tissue susceptibility to insulin) [27, 39].

Presence of pleiotropic effects, namely the
ability of adiponectin to increase insulin sensi-
tivity in combination with its anti-inflammatory,
anti-atherogenic, and cardioprotective proper-
ties makes this adipocytokin a promising thera-
peutic tool for the future, just for a potential use
in conditions associated with hypoadiponectine-
mia [40—42].

It is known that a diet plays an important role in
the development of DM. To date, several studies
have been conducted on the dietary predictors of
blood concentations of adiponectin. It was found
in a randomized study that the Mediterranean diet
and optimized physical activity aimed at reducing
of body weight significantly reduce the BMI and
simultaneously increase the concentration of
adiponectin [43]. A diet enriched with products
containing conjugated linoleic acid increases the
blood concentration of total adiponectin [44].

However, there is evidence concerning no
change in concentration of adiponectin upon
intriduction of dietary nutrition and optimization
of physical activity [45, 46].

Currently, a change in the concentration of
adiponectin is associated with a wide range of phar-
maceuticals and a number of studies is constantly
rising, but the results are controversial [47—51].

Number of papers characterizing the level of
total blood serum adiponectin under the influence
of IR is low and concerns the experiments and
conducting of radiotherapeutic procedures for
cancer treatment (no data on BMI and presence of
type 2 DM are provided in the works).

In an experiment with one-time irradiation of
mice at doses of 3 and 6 Gy, it was found no signif-
icant changes of adiponectin level were found, while
the level of leptin was significantly increased [52].

In the treatment of leukemia with the use of
cranio-cerebral irradiation (18 people aged 18.2
years), a decrease in the level of general adiponectin
and a rise in the level of leptin (taking into account
the correction of body weight) was established,
however, according to the authors, this was due to
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yajacs 3a JOITOMOT0I0 TBOEHEPTeTUYHOI PEHTI€HiBChKOI
abcopouiomeTpii) [53, 54].

Takum yMHOM, IOCIIiIKEHHS PiBHS 3arajlbHOTO aJuIlo-
HekTuHY B YJIHA na YAEC, sxi xsopitots Ha L1 2 Tumy
€ aKTyaJIbHOIO TTPO0OJIEMOIO B 3B’S13KY 3 HAsSIBHICTIO B HHOTO
TIeHOTpONMHUX edeKTiB (iHCYMiH-CEHCUOLTI3YI0unX, aH-
TUOKCUJAHTHUX, IMYHOJIOTIYHMX, KapAioNMpOTEKTUBHUX,
aHTUATEePOTEeHHUX, Oe3IMoCcepeIHbOI yUacTi y MeTadoi3Mi
SKUPHUX KUCJIOT, TJIIOKO3U i T. iH.), 1110 BiirpaloTh BaXJIK-
Be 3HaueHHs B naroreHe3i MC i TUM caMUM MOXYTb BUC-
TYIIaTH TIEPCIIEKTUBHUM TePaIleBTUYHUM iHCTPYMEHTOM.

META

MeTo10 JaHOro AOCIAKEHHST OyJ0 BU3HAYEHHS PiBHS
3aranbHOTO amumoHekTuHY B YJIHA na YAEC itomHoro
nepioay, AKi Oyaud OINMPOMiHEHiI B MOJIOIOMY Billi Ta
xBopitoTh Ha LIJI 2 Tumy.

MATEPIAJIN TA METOJIH

Ooctexeno 111 YJIHA na YAEC iiogHoro mnepiony,
sIKi OyJIM onpoMiHeHi y MoJjiomoMy Bilti (18—35 pokiB)
B Jiama3oHi 103 30BHIIHHOro omnpomiHeHHs 10—860
M3B. YJIHA na YAEC 06ynu posmonmijieHi Ha ABi TPy-
nu: I rpyna (ocHOBHa) — 66 0cib, gKi cTpaXkaamTh Ha
LI 2 Tumy; I rpyna (mopiBHSHHS) — 45 3a HasIBHOCTI
HEe3MiHeHOTOo III0K0o30ToJiepaHTHOro tecty; 111 rpyna
(HO30JIOTiYHOTO KOHTpOII0) — 20 0cCib, gKi cTpaxka-
1oTh Ha LI 2 Tumy, age He 3a3HaiM Ail i0HI3yI0YOTro
BunpoMiHioBaHHs (IB); IV rpyma (mpakTuyHO 310-
poBi) — 30 ocib, gKi He Maau BigAHOLIEHHS A0 aBapii
Ha YAEC, 3a HagBHOCTI He3MiHEHOTO TJIIOKO30TOJIE-
pPaHTHOTO TecCTy. [pynu crnocTepeKeHHs OyIu pernpe-
3eHTaTUBHUMM 3a BiKoM. Bu3Havanucs aHTpomoMeT-
PUYHI TOKA3HUKHU (3piCT Ta Maca Tija) 3 MOJAJTbIIUM
po3paxyHkoM iHmekcy Macu Tina (IMT), OT ra
cuniBBinHomeHHs OT/OC. HopManbHUM BBaXKa€eThCs
IMT, wo cknamae 18,5—24,9 kr/M?; HaIJIUIIKOBA Ba-
ra Tijla (IepesoXUpPiHHS) XapaKTepU3YETbCS HOro
BesmunHamMu 25,0—29,9 kr/M?; OXUpiHHS — IOHAL
30,0 kr/m?. JliarHocTHMKa i BM3HA4YeHHS CTYyIEHS
kommneHcanii IJI 2 Tumy mnpoBedeHi 3TigHO 3
HauionanbHuMu pexoMeHaalissMu. PiBeHb I1i0Ko3Uu
HaTIIe Ta MicIANpaHIiadbHoOl y Iaa3Mi mepudepud-
HOI KpOBi BHM3HAyajld TJHOKO300KCHUAA3HUM METO-
noM. KoHIleHTpallito iMyHOPEaKTUBHOTO iHCYJiHY
(IPI) Bu3Hauvaium iMyHOo(hEpMEHTHHMM aHaldi3oM 3a
nonomoroio tect-Habopis (EIA-2935, DRG, CIIA),
(pedepenTHi 3HaueHHs 0—100 MxOn/Mia, 4yTIUBICTb
Habopy — 1,76 MmxOn/mi). Po3paxoByBaiu iHAEKC Io-
MEOCTAaTUYHOI MOJeJi OLIHKU iHCYJiHOPE3UCTEHT-
HocTi (HOMA-IP). PiBeHb 3araibHOro aguIioOHEKTUHY

an increase in body fat mass (determined by means
of dual-energy X-ray absorptiometry) [53, 54].

Thus, the studies of general adiponectin level in
the ChNPP ACUW suffering type 2 DM, is an
actual issue due to pleiotropic effects of adipokine,
namely the insulin-sensitizing, antioxidant,
immunological, cardioprotective, anti-athero-
genic, direct involvement in the metabolism of
fatty acids , glucose, etc. effects that play an
important role in pathogenesis of MS and thus can
be a promising therapeutic tool.

OBJECTIVE

Estimation of the adiponectin level in the ChNPP
ACUW of a iodine period who were exposed to
ionizing radiation in a young age and suffer the
type 2 DM was the study objective.

MATERIALS AND METHODS

The ChNPP ACUW (n=111) of the iodine period
who were irradiated at the young age (18—35 years) in
the range of external exposure doses of 10—860 mSv
were examined. The ChNPP ACUW were selected
into the two groups, namely Group I (main study
group, n=66) of persons with type 2 diabetes mellitus
(DM) and Group II (comparison group, n=45) of
persons with normal glucose challenge test results.
Group III (nosological control group, n=20) included
persons suffering type 2 DM but not exposed to ioniz-
ing radiation (IR) and Group IV were apparently
healthy persons (n=30) who were not exposed due to
the Chernobyl accident and had an unchanged glu-
cose tolerant test results. Observational groups were
representative by age. Anthropometric indices (height
and body weight) were determined with the subse-
quent calculation of the body mass index (BMI), waist
circumference (WtC) and the waist-to-hip ratio
(WHR). The normal BMI is 18.5—24.9 kg/m?, exces-
sive body weight (pre-obesity) is characterized by its
values of 25.0—29.9 kg/m?, obesity is established if
BMI > 30.0 kg/m?. Diagnosis and assessment of com-
pensation degree for type 2 DM have been conducted
in accordance with the National Recommendations.
Fasting and postprandial glucose levels in plasma of
peripheral blood were determined by the glucose oxi-
dase method. Concentration of immunoreactive insu-
lin (IRI) was determined by the enzyme-linked im-
munosorbent assay (EIA-2935, DRG, USA) (refer-
ence values 0—100 pU/mL, sensitivity of the kit was
1.76 uU/mL). The homeostatic model index for asses-
sing the insulin resistance (HOMA-IR) was calculated.
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BU3Havaau iMyHodepMmeHTHUM MeTomoM (ELISA)
BiAMOBiAHO 10 iHCTPYKUii BUupoobHuKa (RD195023100,
BioVendor, Yexig), (pedepentHi 3nauenHs 0—100
MKT/MJI; 4yTauBicTb Habopy — 0,026 mkr/mi). o3y
30BHIIIHHOIO OMPOMiHEHHS BpaXxoBaHO Ha OCHOBI Aa-
HUX 0Oe3mocepeHbOro KOHTPOJIIO i BUKOPUCTAHHS
JaHUX PEKOHCTPYKIil 403, 110 BUKOHaHi Bigaiiom
nosumetpii 1Y «HHIPM HAMH Vkpainu». Ho3u
30BHIIIHHOTO OMPOMiHEHHS KOJUBAJIUCS B Aiala30Hi
10,0—860,0 M3B. 3a mo3aMu ONMPOMIHEHHS MALiEHTH
Oynu po3ToAdiJieHi Ha I’ ITh HMiATpyM: 1-11a — J03W OT-
pomiHeHHs 10 49,9 M3B; 2-ra — 50,0—99,9 M3B; 3-1 —
100,0—249,9 m3B; 4-ta — 250—499,9 M3B i 5-Ta — no-
Hazg 500,0 m3B.

CratncTnaHy 0OpoOKy OTpUMaHUX JaHUX ITPOBEICHO
3a JOITOMOTOIO ITporpaMHoOro 3abe3neyeHHss Microsoft®
Excel 2002.

Ilin yac KJIiHIYHOrO IOCHIIKEHHS, IIPOBEICHOIO Y
2014—2016 pp., JOTpUMYBAIMCS 3aXOmdiB Oe3MeKU s
3I0pOB’S MAliEHTIB, 3aXUCTY iX MpaB, MOPaJIbHO-ETHUY-
HUX HOPM 1 TIPUHLUMIB, SKi TIepeadayaroTbCs
IenbciHbKChbKOW0O neknapauiero, KonpeHuiero Paau
€Bponu 3 mpaB JIOAWHU Ta BiAITOBIZTHUM 3aKOHOM YK-
paiHum.

PE3VYJIBTATU TA IX OBTOBOPEHHS

VY ob6crexxennx YJIHA na YAEC ifomHoro mepiony, sKi
xBopitoTh Ha LIJ] 2 Tumy, mopiBHSIHO 3 MPAKTUYHO 3/10-
poBuMHM i YJIHA 3 HOpMaJIbHUM TJiKEMiYHUM KOHTPO-
JIeM BUSIBJIEHO JOCTOBIpHY TilepriikeMito, iHCyldiHOpe-
3UCTEHTHICTh (CyTTEBe mimBmieHHs iHaekcy HOMA-
IR) Ta 3HMXEHHST piBHS 3araJibHOTO aIMITIOHEKTUHY B
cupoBaTtli KpoBi (Tadj. 1). BusiBieHo cepeaHboi CUIU
00epHEHMI KOPESILiiHNI 3B’SI30K MiX piBHEM 3arajib-
HOTro aJUIOHEKTUHY i cTyneHeM oxupiHus (t = -0,367,
p <0,05).

KoediuieHT kopensuii 3araJbHOT0 aguIMOHEKTUHY 3
HaIJIMILIKOM abAOMiHAIbHOI KUPOBOI TKAHWHU, 1110 BU3-
HayaBcg 3a BuMiptoBaHHIM OT 1 cHoiBBiZHOIIEHHS
OT/OC, ctaHOBUB B OCHOBHil1 rpymir = -0,540ir=-0,579
(0bepHEHUT cepeaHbOI CUIM); B TPYIi HO30JOrIYHOro
KOHTpo10 BignosigHo r = -0,758 i r = -0,809 (o6epHe-
HUW CWJILHUI), IO MiATBEPIXYE Te3y IIpo Oinabiry
iH(OPMAaTUBHICTh BicLIEepaJIbHOTO OXXMUPiHHS TTOPiBHSIHO
3 IMT.

Hannumox xupoBoi TkaHuHu B YJIHA ioaHoro
nepiofny, gKi xBopitoth Ha LI 2 Thmy, Ta TMaIli€HTIB TPy-
X HO30JIOTIYHOTO KOHTPOJIIO CYITPOBOIKYBABCS 30ib-
IIEHHSIM iHCYJIiHOPE3UCTEHTHOCTI (KOHLEHTpallis
iHcyniny, iHaekc HOMA), nmopylueHHsSIMU BYTIJIEBOIHO-
ro oominy (konueHtpanisg IPI, rmoko3u ta Hbac), 1110

Total adiponectin level was determined by the immu-
noenzyme technique (ELISA) according to the man-
ufacturer’s instructions (RD195023100, BioVendor,
Czech Republic) (reference values 0—100 pg/mL;
sensitivity of the kit was 0.026 pug / mL). The external
radiation dose is taken into account according to the
direct control data and using the dose reconstruction
data performed by the Dosimetry department of the
NRCRM NAMS of Ukraine. Doses of external irra-
diation varied in the range of 10.0—860.0 mSv.
According to exposure doses the patients were divided
into five subgroups: 1 — radiation doses up t0 49.9 mSy,
2" —50.0—99.9 mSy, 3© — 100.0-249.9 mSy, 4™ — 250-
499.9 mSy, and 5™ — over 500.0 mSv.

Statistical processing of the study data was car-
ried out using the Missrosoft® Exxel 2002 soft-
ware.

During the clinical study conduction in 2014—
2016 the safety of patients’ health, protection of
their rights, moral and ethical standards, the prin-
ciples enshrined in the Helsinki Declaration, the
Council of Europe Convention on Human Rights
and the relevant law of Ukraine were followed and
adhered.

RESULTS AND DISCUSSION

In the examined ACUW of the iodine period suf-
fering type 2 DM a reliable hyperglycemia, insulin
resistance (a significant increase in the HOMA-IR
index) and a decrease in the total serum
adiponectin level were found in comparison with
both apparent healthy persons and healthy ACUW
with normal glycemic control values (Table 1).
Moderately strong correlation was found between
the level of total adiponectin and degree of obesity
(t=-0.367, p <0.05) .

The correlation coefficient of the total
adiponectin and abdominal adipose tissue excess,
determined by the measurement of WtC and WHR,
was found as r = -0.540 and r = -0.579 (reverse
moderately strong) in the main group. In the noso-
logical control group it was respectively revealed as
r = 0.758 and r = -0.879 (reverse strong correla-
tion), confirming the idea of greater informational
value of visceral obesity stage compared with BMI.

Excess of adipose tissue in the ACUW of a iodine
period suffering the type 2 DM and in patients from
the group of nosocomial control was accompanied
by exacerbated insulin resistance (insulin concen-
tration, HOMA index), carbohydrate metabolism
disorders (concentration of IRI, glucose and
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Taoauuya 1

KniniuHa xapaKTepucTUKa 06CTeXKeHUX, AeAKi MeTaboNiuHi NOKa3HMKM Ta BMiCT B KpOBi 3araJibHOro agunoHekK-

TMHY, (X +Sgx)

CLINICAL

RESEARCH

Table 1
Clinical characterization of study subjects, some metabolic parameters and blood levels of total adiponectin,
(X£Sx)
P F'pyna, Kinbkictb 06cTexenux / Group, number of study subjects

I rpyna /Group | Il rpyna / Group Il 1l rpyna / Group Il IV rpyna / Group IV
Parameter n =66 n =145 n =20 n =30
Bik, poku / Age, years 59,69 + 1,12 59,88 + 0,84 56,35 = 0,70*" 58,63 = 0,96
Tpueanictb xBopobu, pik / Disease duration, years 12,17 = 1,01 - 74 +1,12* -
CAT, MM pr. cT. / SystBP, mm Hg 148,78 + 1,66 14752 + 4,18 158,5 + 1,89*" 130 + 2,50**
AT, MM pr. cT. / DyastBP, mm Hg 90,98 + 1,36 84,88 + 1,96 86,65 = 1,35 80,33 + 1,44*
IMT, kr/M2 / BMI, kg/m? 31,69 + 0,63 27,65 + 0,69* 31,18 +1,25" 25,87 + 0,55*"*
0T, cm / WEC, cm 11541 £ 1,24 101,36 = 1,27* 11,9+ 1,23*" 102,0 + 1,39**
0C, cm / HC, cm 115,72 £ 0,92 108,04 + 0,83* 114,15 £ 0,74" 110,93 + 1,42**
0T1/0C // WHR 0,997 £ 0,006 0,93 +0,01* 0,98 +0,01" 0,92 £ 0,01**
Imoko3a, Mmmonb/n // Glycemia, mmol/L 8,34 + 0,33 5,17 £0,08* 8,73+0,21" 5,68 + 0,08*"*
mtokozann, mmonb/n // GlycemiaPP, mmol/L 9,31 £0,41 6,44 £0,11* 9,69 + 0,24" 6,24 + 0,09**
IPI, MkOg/mn / IRI, wU/mL 28,43 £ 0,63 22,18 £ 0,53* 29,69 = 0,97" 19,15 = 1,05*"*
Hba1c, % 6,84 £ 0,21 4,14 £ 0,06* 6,99 £0,17" 4,51 +0,05*"*
HOMA 10,71 £ 0,52 5,07 £0,13* 11,86 +0,54" 3,91 £ 0,22*"*
AnvinonextuH, mkr/mn // Adiponectin, pg/mL 8,89 + 0,64 14,26 £ 1,06* 10,22 £ 1,14" 19,21 + 0,99*"*

MpuMiTKW. * — LOCTOBIPHICTb BIAMIHHOCTEN Y NOPIBHSIHHI 3 MOKA3HUKaMN OCHOBHOI FPpynu, * — [OCTOBIPHICTb BiAMIHHOCTEN Y MOPIBHSIHHI 3 NMOKa3HUKaMM rPYNM MOPIBHSHHS,

# _ IOCTOBIPHICTb BIAMIHHOCTEIA Y NOPIBHSHHI 3 MOKA3HMKAMM TPYMM HO30MIOTHHOrO KOHTPONIO.

Notes. * — significant differences with the main study group, " — significant differences with the comparison group, * — significant differences with the nosological control group.

JOCTOBIpHO II€PEBUIINYBAJIO IOKA3HUKU IIPAKTUYHO
3gopoBux i rpynu mnopiBHsHHS (YJIHA iiomHoro
nepioay 3a HaSIBHOCTi HE3MiIHEHOTO ITIOKO30TOJIEPAHT-
HOTO TECTY).

B VJIHA iiogHoro nepiomy, ki xBopitots Ha LI/ 2 Tn-
1y, 3 103aMH1 OIpOMiHeHHs B giana3oHi 10—860 M3B Mae
MicClIe JOCTOBipHE 3HIKEHHSI PiBHS 3arajlbHOTO aJIuIIO-
HEKTMHY B 2—5-I1 1030BMX MiArpymnax Io BiZHOIIECHHIO
JIO TPYITN TTIOpiBHSAHHS (puc. 1).

B3aeMo3B'13Ky piBHSI 3arajibHOTO aAUIMTOHEKTUHY i 10-
31 30BHIIITHBOTO OITPOMiHEHHS HEe BCTAHOBJIEHO.

HagBHicTb 1OCTOBipHUX BiAMiHHOCTEI piBHS 3arajib-
HOTO aAUTIOHEKTUHY B 2—5-11 1030BUX MiArpyIiax, 3 Ha-
11101 TOYKM 30pY, MOXKe OYyTH OOyMOBJIEHE Pi3HOIO KiJlb-
KicTIO 0ci0 3 MeTabOJiYHUM CUHAPOMOM (OXKUPIHHSIM).
Ha pucyHky 2 npencrapjieHa yacToOTa MaLli€EHTIB 3 Pi3-
HuM IMT B Lux 4030BUX MiATrpyIax.

Ha BigMiHy Bin OiNbIIOCTiI aAWMOKIHIB, KOHLIEHTpALlisl
AIUIIOHEKTUHY IIPOTPECUBHO 3HUXYETHCS  IpU
oxupinHi [30, 31]. B KOHTEeKCTi OLIiHKK MPOSIBIiB MeTa-
oomiunoro cuaapomy B YJIHA na YAEC itogHoro
nepiony, AKi xBopitotk Ha LIJI 2 Tummy, mpoBeneHo aHali3
piBHS 3arajbHOro aaUMOHEKTUHY 3ajexHo Bigx IMT.
BcTraHoBeHO, 1110 3i 301IbIIIEHHSIM MAacH Tijla KOHLUEHT-
pallisl 3arajbHOr0 agMIOHEKTUHY 3MEHILIYEThCS B YCiX

HbAlc) that significantly exceeded the respective
value in apparently healthy and comparison groups
of study subjects (ACUW of a iodine period having
the unchanged glucose challenge test result).
There is a significant decrease in the total
adiponectin level in the 2—5 dose subgroups of the
ACUW of the iodine period suffering type 2 DM
with doses of radiation in the range of 10—860 mSv
vs. the comparison group (Fig. 1).
No relationship between the total adiponectin level
and the dose of external irradiation was established.
Reliable differences in the general adiponectin
level in the 2—5" dose subgroups, from our point of
view, may be due to a different number of study sub-
jects with metabolic syndrome (obesity) among the
groups. Figure 2 shows the frequency of patients
with different BMI values in these dose subgroups.
Unlike most adipokines, the concentration of adi-
ponectin is progressively reduced in obesity [30, 31].
In the context of estimation of the MS manifesta-
tions in the ChNPP ACUW of a iodine period suffer-
ing type 2 DM a review of the total adiponectin level
was performed depending on the BMI values. It has
been established that with increasing body weight the
concentration of total adiponectin decreases in all
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PUCYHOK 1. PiBeHb 3aranbHOro agunoHEKTU-
Hy B YJIHA Ha YAEC itogHoro nepioay B A030BUX

nigrpynax.
* — [OCTOBIPHICTb BiAMIHHOCTENM Y NOPIBHSHHI 3 MO-
Ka3HKamMu OCHOBHOI rpynu.

Figure 1. Total adiponectin level in dose sub-

groups of the ChNPP ACUW of a iodine period.
* — significant differences with the main study group.

>
® Irpyna/groupl “o
W IIrpyna / group II RS

PucyHoK 2. Po3nogin VJIHA, aki xeopitoTb Ha
U 2 tuny 3a IMT B go30Bux nigrpynax.

Figure 2. Distribution of ACUW with type 2
DM by dose groups.

rpymnax, mpoTe HalOiIbIl BUpa3HUI XapaKTep BOHA Ma€
npu L/ 2 tumy, K y Mali€eHTiB OCHOBHOI IPYITH, TakK i
rpyNny HO30JIOTIYHOIO KOHTPOJIIO (TabdI. 2).

HaitGinpmr cnpusgTauBUiA TATT TIIKeMIiYHOTO TIpodiTio
MaJiy MallieHTH OCHOBHOI IPYITY 3 BUIIIUMU PiBHSIMU 3a-
TaJIbHOTO aJWMOHEKTUHY B CUPOBATILI KPOBi i HAHMXK-
qumu IMT (o 25 xr/m?) (Tab. 2). Y 1yx naiieHTiB 10c-
TOBipHO HIKYMM Oys10 3HaueHHs OT Ta criBBimHOIIEH-
Hsa OT/OC, BinnogigHo (99,75 + 1,60) cmi (0,91 +0,01).
36inbmieHHs IMT cynpoBoKyBaiocsl HECTIPUSATIMBUM
MNOEAHAHHSIM TATOJOTIYHMX 3MiH [JIiKEMiYHOro MeTa-
0omi3My (30inmbIIeHHS KOHIEHTpamii rmoko3n, [PI,

groups, however, it is most expressive in case of type
2 DM, both in patients of the main group and in the
group of nosocomial control (Table 2).

The most favorable type of glycemic profile have
had patients in the main group with higher levels of
total serum adiponectin and the lowest BMI values
(up to 25 kg/m?) (Table 2). These patients had a
significantly lower WtC and a WHR respectively
(99.75 £ 1.60 cm and 0.91 + 0.01). An increase in
BMI was accompanied by an adverse combination
of pathological changes in glycemic metabolism
(increased glucose concentration, IRI, Hbaic),
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Ta6auuyga 2

Kniniuna xapaktepuctuka YNHA, aki xsopitotb Ha LIl 2 Tuny, peaki MmeTa6oniuyHi NOKa3HUKKM Ta BMiCT B KPoOBi

3arajibHoro agMNoHEeKTUHY 3anexHo Big IMT, (Y £S%)
Table 2

Clinical characterization of ACUW with type 2 DM, some metabolic parameters and blood levels of total

adiponectin depending on BMI, (X +Sgx)

CLINICAL

RESEARCH

IMT, kT-m2 / BMI, kg-m

Moka3sHuk
Parameter <25,0; n=5 25-29,9; n=15 30,0-34,9; n=30 > 35,0; n=16
1 2 3 4

Bik, poku / Age, years 59,80 = 1,12 58,76 = 1,13 59,86 = 1,25 59,92 + 0,74
CAT, mm prT. cT. / SystBP, mm Hg 150,00 £ 5,77 150,29 + 3,49 157,63 £ 2,76 159,55 =+ 3,05
[AT, mm pr. ct. / DyastBP, mm Hg 87,50 £ 4,79 88,71 £ 2,07 92,0 £2,37 93,18 + 2,88
IMT, kr/m2 / BMI, kg/m? 23,45 £ 0,60 27,54 + 0,39* 32,01 £0,28*" 38,08 + 1,14*"*
OT, cm / WHC, cm 99,75+ 1,60 107,93 £ 2,19* 117,69 + 1,04* 121,25 £ 179**
0C, cm / HC, cm 109,25 + 1,49 109,21 + 1,68 117,79 £ 0,97*" 118,50 + 1,53*"
0T/0C // WHR 0,91 £ 0,01 0,99 + 0,02* 0,99 +0,01* 1,02+0,01*
mioko3a, mmonb/n // Glycemia, mmol/L 6,2 + 0,43 8,42 +0,51* 8,42 + 0,63* 8,65 = 0,60*
[nioko3ann, Mmonb/n // Glycemiapp, mmol/L 7,13 £0,50 9,43 + 0,59* 10,10 = 0,76* 11,25 +0,78*
IPI, mkOn/mn / IRI, uU/mL 24,50 + 1,08 27,45 £ 0,97* 28,22 +1,01* 30,55 + 1,69*
Hbatc, % 5,35+ 0,31 6,89 £ 0,3* 6,9 + 0,4* 7,08 +0,39*
HOMA 6,72 + 0,41 10,36 = 0,81* 10,66 + 0,88* 11,89 + 1,26*
ApvnonextuH, mkr/mn // Adiponectin, pg/mL 13,65 £ 1,23 9,98 £1,31* 8,68 + 0,82* 6,69 = 1,49*

MPUMITKW. * — A0CTOBIPHICTL BiAMIHHOCTEN Y MOPIBHAHHI 3 NOKa3HMKaMK 1-1 rpynK, * — AOCTOBIPHICTL BIAMIHHOCTEN Y NOPIBHSHHI 3 NOKasHMkaMm 2-i rpyi, * — ocToBipHicTs

BiIMIHHOCTE#A Yy NOPIBHSIHHI 3 NOKa3HUKamu 3- T rpynu.

Notes. * — significant difference with Group I, * — significant difference with Group Il, * — significant difference with Group IIl.

Hbaic), iHCYIiHOPE3UCTEHTHOCTI (IOCTOBipHE 30iJb-
menHgd HOMA) Ha T71i 3MeHIIIeHHS KOHIIEHTpallil 3a-
TaJIbHOTO aIUTIOHEKTUHY.

B rpyni HO30JIOTIYHOIO KOHTPOJIIO PiBEHb aaUIIO-
HeKTUHY 3HU3uBCA Bin (14,99 + 0,83) Mxr/mia y ocib 3
HOpMaJibHOIO Macolo Tina mo (3,65 = 0,47) Mkr/mi y
oci6 3 oxupinHaMm II ct. (p < 0,05). IIpu nepeno-
KMpPiHHI Ta OXMWpPiHHI | CT. piBeHb aaUITOHEKTUHY
nopiBHIOBaB BigmosigHo (11,79 = 0,84) i (6,3 = 1,02)
MKr/MI (p < 0,01).

B VJIIHA na YAEC 3 HOpMaabHUM TIJiKEeMiYHUM
KOHTpOJIEM piBeHb aIMITOHEKTWHY IPU HOPMAaJbHIi
Maci Tina ckinanaB (17,42 + 1,45) MKT/MJT; IpH TIEPEIOKI -
pinHi — (16,26 = 1,99) mxr/mi; npu oxupingi 11 11 cT.
JOCTOBipHO HUXKYi TToKa3zHuKH, a came (10,05 = 2,11) i
(7,14 £ 1,27) MKT/MI1.

Cepen mpakTUYHO 3J0POBUX He OyJIo 0cid 3 OXu-
piHHSIM, TIpoTe Y 56,67 % BUSIBIISLUIOCS HEPEIOXKUPIHHS i
MaB MiClle HUXYUI piBEeHb aJUMNOHEKTHUHY: MPU HOP-
MautbHiil Maci Tina — (24,09 + 1,02) MKr/mi1, a IIpu Tiepe-
noxupinHi — (15,13 = 0,91) mxr/mi (p < 0,001).

AHatiz KOHLEHTpAallil 3araJibHOr0 aAUMOHEKTHUHY B 3a-
JIEXKHOCTI Bill TPMBAJIOCTI Iepediry 3aXxBoproBaHHS TTOKa-
3aB, 110 MOTO KOHIIEHTpallisd CTaTUCTUYHO 3HAUyIlle
3MEeHIIyBajacs 3i 30UIbIIEHHSIM TPUBAJIOCTI 3aXBOPIO-
BaHHS Bim 5 10 20 poKiB y MaIieHTiB OCHOBHOI I'PYITA Ta

insulin resistance (a significant increase in
HOMA) against the background of a decrease in
the concentration of total adiponectin.

In the nosocomial control group the adiponectin
level decreased from (14.99 + 0.83) ug/mL in sub-
jects with normal body weight to (3.65 * 0.47)
pg/mL in grade II obese subjects (p <0.05). In
cease of pre-obesity and grade II obesity the level of
adiponectin was (11.79 £ 0.84) and (6.3 = 1.02)
ug/mL respectively (p <0.01).

In the ChNPP ACUW with normal glycemic
control the adiponectin levels was (17.42 + 1.45)
ug/mL at a normal body mass, (16.26 = 1.99)
ug/mL in pre-obesity, and relatively lower values
i.e. (10.05 = 2.11) and (7.14 = 1.27) pug / ml were
assayed in obesity grade I and II.

There was no obese subjects among those been
almost healthy, however 56.67% have had a pre-obe-
sity, and there was a lower adiponectin level. In nor-
mal body weight it was (24.09 £ 1.02) ug/mL and in
pre-obesity it was (15.13 + 0.91) ug/mL (p <0.001).

Concentration of total adiponectin, depending
on the duration of the disease appeared decreasing
significantly with an increase in disease duration
from 5 to 20 years in subjects from the main study
group and in the group of nosocomial control
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rpyNuY HO30J0TiYHOI0 KOHTpoJto (Tabj. 3). [1pu Tpuna-
JIocTi mepebiry 3axBoproBaHHs moHaa 20 pokiB B OC-
HOBHIili rpyIli Nalli€HTIB Majio Miclie 30iblIEHHST PiBHSI
3arajJlbHOro aguIOHEKTUHY B CUPOBATIIi KPOBi.

PiBeHb iHCYyITiHY, SIK BXX€ BiTOMO 32 JAHUMM LIIMPOKOTO
KoOJIa TOCHiAHUKIB, 3i 30iIblIeHHSAM TpuBagocti LI 2
TUITY TOCTOBipHO 3HMXKYETHCS, 110 MOB’SI3aHO 3 TJIIOKO-
30TOKCUYHICTIO i TUCHYHKIIIED B-KIITUH MiIIUTyHKO-
Boi 3ayio3U [5]. OcobiuBe Miclle HaleXXUTh MOPYILIEH-
HSIM KOHBepcCii MpoiHCyJiHy B iHCyaiH. B Hamomy
JOCHiIXKeHHI Majia Miclie TeHIEHLisl 10 3HUXKEHHSI PiBHS
iHCYJIiHY B OCHOBHIM Ipyi, BigmosigHo (30,42 = 2,23) Ta
(26,87 £ 1,35) mxnOxa/mu, p > 0,05. B rpymni Ho30-
JIOTIYHOTO KOHTPOJIIO PiBeHb iHCYJiHY 3i 30iIbLLIECHHIM
TPUBAJOCTi 3aXBOPIOBAaHHS CTAaTUCTUYHO 3HAYYIIE
3MeHIIyBaBcs, a came: (29,41 + 1,38) i (25,68 + 0,81)
MkaOa/mi, p < 0,05. BignmoBigHo, MoXXHA 3pOOUTH TTPH-
MyILIeHHs, 110 TpuWBajle 3HWKCHHS PiBHS 3arajJbHOTO
AIUTTIOHEKTUHY B CHUPOBATIi KPOBi, MMOB’sI3aHe 3i 3HU-
JKEHHSIM TIPOAYKIIi iHCYJiHY i MocnabieHHSIM Horo il
npu 30inbmenHi TpuBasiocti LI 2 tumy. I[Ipore nutaH-
HSI, 11O BUCTYIIA€ MPUYMHOIO, a 110 HACTIIKOM, 3ajIi-
Ima€eThest Hed sicoBannM. He BctaHoBieHo «adiponectin
driver or passendger» [55]. OgHo4YacHO Ma€ Miclie 30ib-
IIEHHST KOHIEHTpallii TJIIOKO3M 3i 30UIbIIEHHSI TpUBa-
Jocti nepe6iry LI 2 Ty, mpoTe CTaTUCTUYHO 3HAYy-
MMM BIAMIHHOCTI OYJM TUIBKM y MALliEHTIB OCHOBHOI
rpynu, BignosimHo (6,93 + 0,29) i (10,97 * 1,42)
MMoJib/i, p < 0,05.

Ta6nuusa 3

(Table 3). There was an increase in the level of
total serum adiponectin in the main group of
patients in case of disease duration for more than
20 years.

Insulin levels, as already known from a wide circle
of research experts, decreased significantly with the
more duration of type 2 DM due to glucose toxicity
and dysfunction of the pancreatic B-cells [5]. A spe-
cial place belongs to abnormal conversion of proin-
sulin to insulin. In our study there was a trend
towards a decrease of insulin levels in the main
group, respectively (30.42 £ 2.23) and (26.87 %
1.35) mU/mL (p> 0.05). In nosological control
group the level of insulin was statistically significant-
ly reduced with an increase in the disease duration,
namely (29.41 * 1.38) and (25.68 = 0.81) mU/mL
(p <0.05). Accordingly, one can assume that the
continued reduction in total serum adiponectin level
is associated with a decrease in insulin production
and a weakening of its effect along with increased
duration of 2 type DM. However, the question of
what is the cause, and what is the consequence,
remains unclear. It is not yet established if
«adiponectin is a driver or a passendger» [55]. At the
same time, there is an increase in glucose of with an
increase in duration of type 2 DM, but statistically
significant differences were found only in subjects
from the main study group, i.e. (6.93 * 0.29) and
(10.97 = 1.42) mmol/L (p <0.05).

KoHueHTpauia 3arafibHOro afUNOHEKTUHY B CMPOBaTLi KPOBi y Naui€eHTiB OCHOBHOT rpynu i rpynu HO30/10r4YHO-
ro KOHTPOJIIO 3aN1eXHO Bij TpUBanocTi nepebiry saxsoprosanHs, (X £ Sx)

Table 3

Total serum adiponectin concentration in study subjects from main study group and nosological control group

depending on disease duration, (X +Sx)

Fpyna / Group

Miprpyna 3a TpuBanictio

OCHOBHa (A), n =66

HO3010ri4YHOro KoHTponio (b), n=20

3aXBOPIOBAHHS main study (A), nosological control (B), =

Subgroup by disease ABVMNOHEKTHH, CepepHsa TpUBanicTb ABMNOHEKTHH, CepepnHs TpuBanictb

duration 'MKr/MJ'I. 3aXBOPIOBAHHS, POKY _MKr/Mn_ 3aXBOPIOBAHHS, POKH
Adiponectin,  Average disease duration, Adiponectin,  Average disease duration,

png/mL years ng/mL years

1-wa (o 5 pokis) / 1% (up to 5 years) 14,19 £ 1,25 2,7x0,47 14,94 = 0,66 1,83 £0,48

2-ra (5-10 pois) / 2" (5-10 years) 9,91 £1,34" 6,64 = 0,44 10,86 + 0,53 6,43 + 0,61

3-19 (10—15 poxis) / 3" (1015 years) 9,06 + 1,49*" 11,0 £ 0,21 4,32 + 0,23 11,75+ 0,85

4-7a (15-20 pokig) / 4" (15-20 years) 4,29 + 0,74+ 16,53 + 0,41 3,05 + 0,45+ 15

5-Ta (>20 pokig) / 5" (>20 years) 7,62 £1,19% 24,92 = 0,87 - -

MPUMITKY. * — I0CTOBIPHICTb BIAMIHHOCTEIA Y NOPIBHSAHHI 3 NOKA3HMKAMM OCHOBHGH PYMA, * — JI0CTOBIDHICTb BiAMIHHOCTEIA y NOPIBHSAHHI 3 NokasHvKkamm 1-i nigrpynm, * —
JOCTOBIPHICTb BIAMIHHOCTEIA Y MOPIBHSIHHI 3 NOKa3HWkamMu 2-i migrpynu, * — [OCTOBIPHICTb BiAMIHHOCTEN Y MOPIBHSHHI 3 NOKa3Hukamu 3-i Niarpynu, ° — AOCTOBIPHICTb BiAMIHHOCTEl

Y NOPIBHAHHI 3 NOKagHWKamu 4-1 nigrpynu.

Notes. * — significant difference with main study group, * — significant difference with 1% subgroup, * — significant difference with 2" subgroup, + — significant difference with 3"

subgroup, ° — significant difference with 4" subgroup.
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OTpuMaHi HaMU pe3yJbTaTH y3TOIXYIOThCS 3 JaHU-
MU JIiTepaTypu MPO B3aEMO3B'SA30K PiBHS 3arajbHOTO
aJunoHekTuHy 3 [P, MeTaboniuHUMU XapaKTepUCTUKA-
MU Ta 3 MOKa3HMKaMW BYIVIEBOOHOro oOMiHY [6, 7,
24—-28, 30, 37]. [IpoTe ocobJuBOi Baru HaOyBa€ 30iJ1b-
IIEHHSI CepleBO-CYAMHHUX PU3MKIB IIpM 3HMXCHHI
piBHS 3araJbHOTO aguIOHeKTWHY Tipu LIJI 2 tumy
[42—48, 50, 51]. Takuii cTaH iCTOTHO MOTiPIIYE SIKIiCTh,
TPUBATICTh XKUTTS i BapTiCTh JIIKyBaHHS LIMX OCi0O Y
MailOyTHbOMY.

YTouHeHHS MOTEeHLiIMHMX MeXaHi3MiB BIUIMBY aJuIO-
HEKTMHY Ha Mpolecyu MeTaboji3My, XpOHIYHOTO HU3b-
KOTpadi€EHTHOIO 3alajieHHs B OpraHi3Mi, ceplieBO-Cy-
nuHHi pu3uky B YJIHA Ha YAEC € nmepcrneKTUBHUM
HaIMpsSIMKOM HayKOBUX JOCHiJXEHb, OCOOJMBO B
OOIPYHTYBaHHiI TEePCMEKTUBHOCTI IX 3aCTOCYBaHHS B
paMKax IMpeBeHTUBHOI Tepartii.

BUCHOBKU

1. KoHueHTpallisl 3arajJibHOTO aIUIIOHEKTUHY B CHUPO-
BaTui KpoBi B YJIHA Ha YAEC ifomHoro mepiony, sKi
xBopitoTh LI 2 Tuny, 3 HOPMAJbHOIO, HAIIUIIKOBOIO
MAacolo Tijia Ta Ppi3HUMU CTYNEHSIMU OXUPiHHS OyJia cTa-
TUCTUYHO 3HAUyIle HUKYOIO, TTOPIiBHSIHO 3 MPAKTUYHO
3nopoBuMu Ta YJIHA 3 HOpMadbHUM TINIiKEMiYHUM
KOHTpoJeM. BusBiieHO cepenHbo1l CUIM OO0epHEHUI KO-
peNUiiHN 3B'I30K MixX piBHEM 3aTaJIbHOTO aIUTTIOHEK-
TUHY i cTynieHeM oxupiHHsa B YJIHA, ski XBopitoTh Ha
L 2 Tumny (t = -0,367; p < 0,05).

2. BcTaHOBJIEHO 3HMXKEHHSI KOHLEHTpaLlii 3arajJlbHOro
agUTIOHEKTUHY B cupoBatli Kposi B YJIHA na YAEC
ogHoro nepiony, siki xBopiroth LI 2 Tumy ta B rpymi
HO30JIOTIYHOTO KOHTPOJIIO 3i 30UTbIIIEHHSIM TPUBAJIOCTI
3aXBOPIOBaHHSI.

3. B VJIHA itonHoro niepiony, ki xBopiroTb Ha LI/1 2 Ti-
1y, 3 103aMU OIpOMiHeHHs B giana3oHi 10—860 M3B Mae
Miclle JOCTOBipHE 3HMXEHHS PiBHSI 3arajlbHOrO aIUII0-
HEKTMHY B 2—5-I1 1030BMX MiArpymnax Io BiZHOIIECHHIO
JIO TPYIIU MOPIiBHSIHHSL.

4. TlpoBeneHuit aHaii3 MoKas3aB BiICYTHICTh JOCTOBIp-
HUX BiIMiHHOCTEH piBHSI aAUIMOHEKTUHY B JO30BMX
niarpynax.
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Our results are in agreement with the literature
data on the relationship between the level of general
adiponectin and IR, metabolic characteristics and
carbohydrate metabolism indices [6, 7, 24—28, 30,
37]. However, an increase in cardiovascular risk
increases with a decrease in the level of general
adiponectin in Type 2 diabetes is of especial concern
[42—48, 50, 51]. Such a situation significantly
impairs the quality of life, life expectancy, and costs
of treatment for these individuals in the future.

Clarification of the potential mechanisms of the
influence of adiponectin on metabolic processes,
chronic low-gradient inflammation, and cardio-
vascular risk in the ChNPP ACUW is a promising
area of the scientific research, especially in sub-
stantiation of a promising use of them in the
framework of preventive therapy.

CONCLUSIONS

1. Concentration of total serum adiponectin in
the ChNPP ACUW of a iodine period suffering
type 2 DM with normal body mass, in those over-
weight and having different grades of obesity was
significantly lower compared to the healthy sub-
jects and ACUW with normal glycemic control
data. A moderately strong correlation was found
between the level of total adiponectin and the
degree of obesity in the ACUW with type 2 DM
(t =-0.367; p <0.05).

2. Decrease of concentration of total serum
adiponectin was found in the ChNPP ACUW of a
iodine period suffering type 2 DM and in the
group of nosological control with an increase in
disease duration.

3. There is a significant decrease in the total
adiponectin level in the 2—5 dose subgroups of the
ACUW of a iodine period suffering type 2 DM
exposed to radiation doses in a range of 10—860 mSv
relative to the comparison group.

4. The conducted research showed no significant
differences in the level of adiponectin in dose sub-
groups.
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