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"TepHOMUIBCBKUI ACPKABHUI MEIUYHUI YHIBEPCUTET
imeHi L. 5. [opGaveBCBKOTO

Ki1iHiKO-71a00paTOPHI BUSBU

TA MEXAHI3MU NPOTrPECYBAHHA
HEAJIKOT'OJIBHOI JKUPOBO1 XBOPOOU NEUiHKHA
Y XBOPHUX HA IIYKPOBUM Aiader 1 tTumy

MeTa — BUBYUTH KJIiHIKO-TAOOPATOPHI BUABA HEAJIKOTOJIbHOI 2 KMPOBOI XBOPOOH nedinku (HAXKXIT) Ta okpemi
KOMITOHEHTH OKCHJJAHTHOI'O CTPECY K CKIAIOBI MEXAHI3MY ii MPOIPECYBAHHS Y XBOPUX HA IIyKPOBUU AiadbeT
(L) 1 Tumy.

Marepiaau Ta MmeTogu. O6cTexeHO 83 xBopux Ha L1 1 Tuty, cepest HUX vy 59 6yi10 giarnocrosano HAYKXDB, y
PELITHU O3HAK YPAKEHHS IIEYiHKN HE BUABICHO. OLIHKY (DYHKIIOHAIBHOT 371aTHOCTI IIEYiHKH [IPOBO/IWIN PYTHH-
HUMH YHi(PiIKOBAHUMHU METO/IAMH 34 IIOKA3HUKAMH OUIKOBOI'O OOMiHY, HASIBHICTIO XOJIECTATUYHOI'O TA IIUTOJI-
TUYHOI'O CUH/IPOMIB. BUBUA/IN aKTUBHICTb (DEPMEHTIB AaHTUOKCH/JAHTHOI'O 3aXUCTy (AOJ), BMICT MaJIOHOBOI'O
pianpaeriny (MJA) Ta aktuBHUX (POPM KHUCHIO (ADK) SIK IOKA3HUKIB OKCH/IAHTHOI'O CTPECY.

PesyabpTaTn. Cepep cyo’ekruBHUX BUsiBiB HAYKXII y xBopux Ha LIJI 1 Tumy nepepaxaan OOJIbOBUH i aCTEHO-
BEI'CTATUBHUI CUHIPOMH, 4 CEPEl OO’'€KTUBHUX 3MiH — 30LIbIIEHHS PO3MIpy MEUYiHKU Ta i 60MI0UiCTb NpU
H/IbIIALL YCTAHOBJICHO IIEPEBAKAHHA LM TOJIITUYHOI'O CUHAPOMY 3i 3HAYHHM 3POCTAHHAM PiBHA aJlaHiHAMIHO-
TpaHCPEPA3U TA ACNAPTATAMIHOTPAHCHEPA3ZU OUIBIIT HK y 2— 3 pa3u MOPIBHAHO 3 ITIOKA3HUKAMU KOHTPOJIBHOT
rpyrniu. Bci MOKA3HUKU XOJIECTA3Y 30UIBITYBATUCS TPUOIU3HO HA 35—065 % MO0 KOHTPOJIBHUX MOKA3HUKIB.
BusiBiieHO CWIIbHY IMO3UTHBHY KOPEJALIO MK IMOKA3HUKAMHN (DYHKILIOHAILHOI AKTUBHOCT] IIEYiHKH T4 CTYIIE-
HeM xomrencarii LT 1 tuny (+0,783 ... +0,864). 3minu axrusHoCTi pepmenTis AO3 npu LT 1 Tury Ta HAYKXII
Oyl Pi3HOCHPSAMOBAHUMU. BUABICHO MiABUINEHHS PIiBHA CYNEPOKCHIMCMYTA3U B 1,3 pasy MOPIiBHIHO 3
KOHTPOJIEM MPU TEHJICHIII 0 3HIDKCHHS BMICTY IVIyTaTiOHY BiJIHOBJICHOIO i HE3MiHEHOMY BMICTi KaTa/1a3U B
cuposatni Kposi. Konnenrpailig B cMpoBaTiii Kposi MJIA KOpemoBasa 3i CTyIIEHEM JICKOMIIEHCALLil 3aXBOPIO-
BaHH:. BHABICHO cepeJHbOI CUIN 260 CWIbHI TTO3UTHBHI 3B13KH MDK MOKA3HUKAMU (DYHKIIIOHAJIBHOI aKTHB-
HOCTI ITEYiHKH Ta ITapamerpamu cucreMm AO3, TepeKUCHOTO OKMCHEHHS JIiiziB Ta ADK (+0,658 ... +0,792).

BucHosxu. V xpopux Ha L] 1 Truny HAYKXIT KIiHiYHO BUABIAETHCA 36UILIIEHHAM PO3Mipy IEYiHKU TAd BUPA-
JKEHHM OOJIbOBUM CHH/IPOMOM, 4 34 JAHUMU YIBIPACOHOIpadii — MiABUIIEHHAM €XOI€HHOCT] TAPEHXIMHU Ta
i Api6HO- i cepeaHbO3EPHUCTICTIO. JTAGOPATOPHI CHHAPOMM XaPAKTEPU3YIOThCS IEPEBAKAHHAM LIUTOMI3Y 3i
3HAYHUM 3POCTAHHAM BMICTY aJIaHIHAMIHOTPAHC(PEPA3U TA ACHAPTATAMIHOTPAHC(HEPA3U 34 IIOMiIPHO BUPA-
JKEHOT'O XOJIECTA3Y, BUPAKEHICTh AKUX KOPEJIIOE 3i CTAHOM KomrieHcallii II/I 1 Tuiry Ta Jocara€ MakCUuMyMy
IIPpU MOI'0 AEKOMIICHCALT. YPAKEHH IIEYiHKU CYIIPOBODKYETHCS Ta IOCUIIOETHCA IHAKTUBALLICIO (DEPMEHTIB
AQO3, 3pOCTaHHAM BMICTY IIPOJIYKTIiB MIEPEKUCHOI'O OKUCHEHHS JIIIi/IiB Ta HAKOIIMYEHHAM Y KpoBi ADK, aKi 6€3-
MIOCEPEAHBO BIUIMBAIOTH HA KJIIOUOBI KOMIIOHEHTH PO3BUTKY CIIEIU(DIYHOTO 1iaOETUUHOI'O YPAKEHHS MIEYiH-
KH Td CIPUYUHAIOTH YPAKEHHA I'eATOLNTIB.

KIr040Bi ¢J10Ba: IIyKPOBU Aia6eT 1 TUITy, HEAIKOTOIbHA *KUPOBA XBOPOOA MEUiHKU, TEPEKUCHE OKUCHEHHS
JIITTiB.

2013 p. y cBiTi 3apeectpoBano 382 MiH 0ci0,
XBOPHX Ha IlykpoBuii giader (I1/1), 3 Hux 6u3b-
k0 10 % cranosusm xopi Ha I1/] 1 Tumty [14]. 3rigmo
3i 3siTom BOO3, y 2012 p. L1/l cippuniuB cMepTh y
1,5 MuiH BUNIAJIKIB 1 1ociB 8-Me Miciie y CTPYKTypi
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npuuuH cMmeprtHocTti. 3a mannvu MOJ, na I1/] B
Vkpaini xBopioTs 1,3 MJH 0cib. YIIpoIoBK OCTaHHIX
10 pokiB ixX KiNbKICTD 361IbIIMIACS MAlKe BABIYL.
Ypaxennd neuinku npu /I, sske xapakrepusy-
€THCA TIOETHAHHAM PI3HUX €TIOJOTIYHUX 1 TmaTore-
HETUYHUX MEXaHi3MiB 1 HAJIE)KUTD /10 TPYIIU CTaHIB,
00’€/ITHAaHNX HA3BOK <«HEAJIKOTOJIbHA JKMPOBA XBO-
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poba neuinkn» (HAKXII), BuHUKaE 111e Ha JOKJIi-
HIYHUX CTaJlisIX OCHOBHOTO 3aXBOpIOBaHH: [2, 6].
®opmysants HAJKXII y xBopux wa [[/] BinGysa-
€ThCS Ha TJII HE3a/0BIJIbHOI KOMIIeHcallil MeTabo-
JIHYHUX [TPOIIECIB 31 BHAYHUMU JOOOBUMU KOJIMBAH-
HAMU TJiKeMii, 3poctanisam KoumeHTpailii HbAlc
Ta MiIBUINEHHSIM BMICTY B CHPOBATII KPOBi JKOB-
YHUX KUCJIOT [9].

Yacrora HAJKXII crarnosutsh 10—24 % y 3araib-
wiit nomyJistitii, 30—100 % — cepen XBOpUX 3 0XKU-
pirmaM, 20—92 % — cepell XBOPHX 3 JUCIIIIIAEMIEIO,
10—75% — cepen xBopux 3 LI/ 2 Tumy [1]. Baxa-
10T, 110 ypaskenHs neuinku npu 1/1 1 tuny € ne-
YACTHM, TIPOTe 3MiHN (DYHKITIOHATBHUX TTeYiHKOBUX
TECTIiB BUSBJISIIOTH Y OLIBIT HiXkK 43 % TaKuX TaIi€eH-
TiB, Y SIKUX HasIBHI Pi3Hi YNHHUKYU PU3UKY PO3BUTKY
HAJXII [10]. ITpu npoBeaerHi Gioncii mewinku y
53,1 % mnarrienTiB BusiBjsiiu crearos, y 20,4 % — He-
AJIKOTOJIbHUIT cTeaTorenatuT ta 'y 73,3 % — O3HaKku
}ibposy meuinku pisHoro crynens [10].

Xoua HAJKXII i He HANEKUTD 10 «KJIACUIHUX>
XpOoHIYHUX yckiaaauenb L1/] 1 Tumy, mpoTte ocTanHimM
yacoM Jiejiasti OiJibliie JOCTiIHNKIB YKa3yoTh Ha [0~
CUTDb BUCOKY YaCTOTY yPaKEHHS MEYiHKU y TaKUX
namienTiB. BusBiieHi KOpesismiiiHi 3B’SI3KM  MiXK
HAXII, giabeTiuHO0 PeTHUHONATIEIO 1 MoIiHel-
pomatieto [15], HAJKXII i giabetnunoto Hedpomna-
Tieio [8] eBimyarh 11po noAiOHi TaToreHeTUYHI MeXa-
Hi3MU PO3BUTKY IIUX YCKIQMHEHDb. AK 1 TIPU IHITUX
XPOHIUHUX YckaagaHeHHsax /1, 3MiHU CTPYKTYypHO-
(pyHKITiOHATBHOTO CTaHy TeNaTOIUTIB BUHUKAIOTD
YHACJIiJIOK TOKCUYHOTO BIIMBY XPOHIUHOI TileprJii-
KeMil Ta BTOPMHHHUX TIOPYIIeHb MeTaboJIi3My, 30-
Kpema akTUBallil BiJIbHOPAJIUKAIBHOTO CTPECY, 110
3YMOBJIOE 3arubestb KiiTuH [3].

HenocraTabo BUBUEHNMY 3a/IUTIAIOTHCS OCHOBHI
MMaTOTEHETUYHI MeXaHi3MHU PO3BUTKY Ta IIPOTPeCy-
BaHHS ypaskeHHs rmedinku y xsopux Ha [L/[ 1 Ty, a
TaKOK OCHOBHI KJIHIKO-MeTabosiuHi 0co6IMBOCTI
iioro mepebiry.

Mera 10C/IIKEHHS. — BUBYMTU KJIIHIKO-1a00pa-
toprui BusBu HAJKXII Ta okpemi KOMIIOHEHTH
OKCHUJAIIITHOTO CTPeCy K CKJAJOBI MeXaHi3Mu il
nporpecyBanns y xBopux Ha [[/] 1 tumy.

Marepianu Ta MeTOIH

O6c¢rexeno 83 xsopux Ha L[] 1 Tumy, siki nepe-
OyBaJIv Ha CTalliOHAPHOMY JIIKYBaHHI B €HJOKPUHO-
JIOTIYHOMY BifiliyieHHI TepHOMIbCHKOI YHIBEpCH-
TeTChKOI JikapHi. Y 59 3 Hux OyJo giarHocToBaHO
HAJXB, y pemrty KIiHiKO-1a00paTOPHUX O3HAK
YPaKEHHS TIeYiHKY He BUsBJieH0. KoHTposbHY Ipy-
Iy CTAHOBUJIM 25 TPAKTUYHO 3710poBHX 0cih. Ce-
penniii Bik obcreskenux — (52,3 £ 3,4) poky, cepe/i-
HS TPUBAMTICTh 3aXBOPIOBaHHA — (22,3 = 6,8) poky.

¥ Bcix XBopuX AiarHOCTOBAHO TSLKKY (hopmy TL/]
1 tumy. CTymiab TSKKOCTI Ta KOMIIEHCAIlil 3aXBO-
PIOBAHHS OIIIHIOBAJIY 3T1/THO 3 KPUTEPisSIMU, 3aTBEP/I-
skeHumu  HakazoM MO3  VYkpainm Neb74  Bin
05.08.2009 p. (piBeHb IIIKO3UILOBAHOTO FEMOTJIO-
6iny, ruikeMil HaTIe Ta MOCTIPAHAIAJIbHOI TJIiKe-
Mii), Ta pekomeraamiamu SC/EASD (2013). Y cra-
Hi xommencanii IIJ] mepebysamu 17 marieHTiB
(20,5 %), cybkommencanii — 21 (25,3 %), mekom-
mercariii — 45 (54,2 %) ocib.

Ockimpku kmiuivai Bugsn HAJKXII € necmeru-
ivHMME Ta YacTO HE3HAUYHO BUPAKEHWMH, a 30J10-
TU CTAaHAAPT AIaTHOCTUKN 3aXBOPIOBAHD TIEYIHKN —
ii GioIICi0 PYyTUHHO HE 3aCTOCOBYIOTh, TO BCTAHOBUTH
JliarHO3 y TOBCAKIeHHi 1 TpakTutli ckaaano. HAZKXII
JIiarHOCTYBaJIM Ha IiICTaBi MiABUINEHHS PiBHS (ep-
MEHTIB TIEUiHKH, JAaHUX yABTpacoHorpadii medinKkm
(THABUIIEHHST €XOTeHHOCTI MapeHxiMu, 30i/IbIIeHHs
3aTyXaHHS €XOCUTHAITY, 3TJIA/IKEHICTh CYZIMHHOTO Ma-
JIIOHKA, TeraTtoMeraist), BUKJIIOYeHHsI BipyCHOI iH-
bexItii i BIIMBY renaToTOKCUYHNX YNHHUKIB [4, 5].

Ominky (yHKIIOHATBHOI 3JAaTHOCTI IMEeYiHKU
MIPOBOIUJIN PYTUHHUMU METOJAMU 32 MTOKa3HUKa-
Mu 6inkoBOTO 06MiHY (BMICT Y KPOBi 3arajJbHOTO
6ika, (hiGpUHOTEHY, TUMOJIOBA TIP006a), HasIBHICTIO
XoJiecTaTu4Horo (piBeHb OLMpyOiHy, y-TIyTaMis-
tpancrientuiasun  (I'TTID), myxHOi  docdaTasn
(JID) Ta nuromiTuyHOro (aKTUBHICTH aMiHOTpaHC-
(bepaz — acnapraraminorpancdepasu (ACT) i ama-
ninaminorpancdepasu (AJIT), piBenb xosecrepu-
HY) CUHIPOMIiB. MeTo/ BU3HAUEHHS KOHIIEHTpAIlil
JI® (peaktusu BupoOHunTBa PLIVA-Lachema,
Yechka PecryOuika) rpyHTYBaBCs Ha il 3aTHOCTI
posmienaioBati B N-MeTuia-D-rirokamiHoBoMy 6y-
depi 4-witpodenindocdar 3 yTBOpeHHIM 4-HITPO-
enoay i pocdary. Akrusnicts ['TTII BumipioBaiu
3a KiJTbKICTIO 3BiJTPHEHOTO N-HITPOAHITIHY B peaKIlil
nepeHocy L-y-riytamizioBoro 3anuiiky 3 L-y-riy-
TaMIJI-N-HITPOAHLIIAY Ha TIIUATTINIH (PeakTUBU
PLIVA-Lachema, Yecbka Pecmy6irika).

JI71s1 OIIHKY aKTUBHOCTI aHTUOKCHUAHTHOTO 3a-
xucty (AO3) BUKOPUCTOBYBAIM BU3HAUEHHS BMiC-
Ty rayTariony BigHoBienoro (I'B), cymepoxcuj-
mucmyTasu (CO/L), karanasu 3araabHONPUITHSTH-
MU MeToauKaMu. IlepokcupaHe OKMCHEHHS JITIiIiB
(ITOJI) orinioBan 3a piBHEM MaJIOHOBOTO [TiaJib-
neriny (MJIA) y cupoBaTiii KpoBi 3araJbHOTIPH-
HHATUM METOZIOM Ta AaKTUBHUX (OPM KHCHIO
(ADK) y neiikonutapHiii cycrensii murodryopu-
METPUYHUM MEeTOI0M. AHaJIi3 3pa3KiB KJIITUH MTPO-
Boaman Ha mportouHomy 1utomeTpi Epics XL
(Beckman Coulter, CIITA) 3 gomomororo ricrorpam
Ta BIAIIOBIAHMUX IM BIKOH CTaTUCTHUKU, SIKi MiCTHIN
MOKA3HWKHU CEPEHBOI TEOMETPUYHOI iIHTEHCUBHOC-
Ti CBITIHHS MiYeHUX KJITWH. SHAYEHHS TOCTIIKY-
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BAHOTO TapaMeTpa BUPAKAIN y BificoTkaxX (iHTeH-
CHUBHICTb CBITIHHA Ha KJITUHY ). BUKoprucToByBain
GapBHUK AUXJI0PGIIyOpeciieiny aianerar, sSsKui, ma-
CHUBHO IPOHUKAIOUM B KJITUHY, IPOJII3YETHCS ec-
Tepas3aMu i epeTBOPIOETHCS Ha TIOJISIPHY CIIOJIYKY,
He3naTHy AUdyYHIyBaTH HA3a/ 3 KIITUHA, — 2,7-11-
rizpoauxsopdiyopectiein. Ilicasa peaxiii 3 BHY-
TPINTHBOKJITUHHUMU aKTUBHUMHU (hopMaMU KHC-
HIO, TIePEBAKHO TTEPOKCUIAOM BOIHIO, 2,7-TUTiIPO-
nuxaopdayopectiein OKUCHIOEThCS 110 2,7 -TUXJI0P-
dayopectieiny, gkuit € HIyOpeCceHTHO CIIOJy-
KOIO B JIiJISTHIII 3€JIEHOTO CIIEKTPa, IO Ja€ 3MOTY
AQHAJTI3yBaTU KJITUHU 32 iHTEHCUBHICTIO CBIYEHHS
Gapsuuka (FL-1 kanam) 3a 10110OMOroio mpoTOYHOI
IIUTOMETPIi.

AmnaJi3 pe3ysbTaTiB MOCIiKeHHS 3/iHCHIOBAIN
3a 0IIOMOTrOI0 IaKeTa rmporpam Statistica i Tabauib
Excel i3 3acTocyBaHHAM TapaMeTPUYHUX Ta HeMapa-
METPUYHUX CTATUCTUYHUX MeTOiB. Kopessiiitauii
aHaJIi3 TTPOBOJIMJIA MiXK yCiMa JIOCJIIIKYBaHUMU T10-
KasHUKaMU. BupaxoByBamm Koedilli€eHT JHHIHHOI
kopestii R ta fioro mocroBipHicTs (p). Koedirient
KopeJisii BBakaan gocToBipauM mpu p < 0,05.

Pe3yabraTi Ta 00roBOpeHHs

[amni momo kniniaaux BusiBiB HAJKXII y xBopux
Ha [[/] 1 Ty HaBemeHo y Tabur. 1.

Bussneno, 1mo cepen cy0'€KTUBHUX BHBIB
HAJKXII y xBopux Ha I1/] 1 tumny nepesaskasm 60-
JIbOBUM 1 acTeHOBETeTaTUBHUI CUHIPOMU, & CEPE]T
00’€KTUBHMX 3MiH — 301JIbIIICHHST PO3MIPY MEYiHKN
Ta ii GoJoYicTh 1Py majblalii. 3a JaHUMU YJIbT-
Pa3BYKOBOTO OOCTEKEHHSI IMEeYiHKH, yCTAaHOBJIEHO
MiIBUIIEHHS exoreHHocTi mapenximu y 49 (59,0 %)
BUIAKaX Ta i APiOHO- 1 cepeIHbO3EPHUCTICTD — Y
36 (43,4 %).

[lani pisHUX TPYIT AOCTIIHUKIB MO0 KIIHIYHUX
BugaBiB HAJKXII npu 11/] 1 tumy BiapisHSAIOTHCA.
Bxasytore Ha HecmemmbigHiCTh Ta Pi3HY BUpaKe-
HIiCTh KJIHIUHOI MaHidecTalli ypakeHHsT eUiHkn —
BiJI BIZICYTHOCTI O3HAK /10 BUSIBJICHHSI OOJIOBOTO CHH-
npoMmy Tarenaromerasii'y 50—75 % Bunaixis [ 2, 4, 6].
OTpuMaHi HaM1 JIaHi OO0 KJITHIYHOT CAMIITOMATUKN
HAJKXII mpu II/L 1 Ty miaTBEpIKyIOTh I1i TaHi.
Buicoky yactoTy BUSIBIEHHSI GOJIOBOTO CHHIPOMY
Pi3HOI IHTEHCUBHOCTI Y IaHO1 KaTeropii XBOpUX — Bijl
TUCKOMMOPTY 10 BIUYTTS MOMIPHOTO YU CUJIBHOTO
GOJII0 — MOYKHA TIOSICHUTH PO3BUTKOM Y HUX Jiabe-
TUYHOI TIOJIIHEUPOTIaTii, SIka XapaKTePU3y€EThC Tirte-
pasresiero. OtpuMani coHorpadiyHi pe3yJIsTaTH Bi/l-
TIOBIIAIOTH ITAHUM IHIUX aBTOPIB [ 1, 2, 7].

Tabnuig 1. Yacrora BuABIeHHA o3HAK HAYKXII
y xBopux Ha II/T 1 Tuiry (n=59)

Kiniyna cuMnromaTuka KinbkicTs BUIIaAKiB
Cy6’eKTHBHI BUSIBH
Bosnbosuii cunpom 38 (98,3 %)
JIVCTIETICHIHIH CHHIPOM 50 (84,7 %)
SHIDKEHHS alleTHTY 52 (88,1 %)
AcTeHoBereTaTUBHIIT CHHIPOM 55(93,2%)
OG6’exTUBHI BUSIBU
3MiHM s31Ka (HaJIT) 20 (33,9%)
36i.{1b.LH€P¥H$I PO3MIpY TIeUiHKY 59 (100%)
(KT HIKO-IHCTPYMEHTAIIBHO )
bomouicts mpu mastbnarttii 53 (89,8%)
ViistbHeHHST KOHCUCTEHTTT 43 (72,9 %)

Ta6nuriy 2. 3MiHHU MOKA3HUKIB (DyHKI[IOHAIBHOI 3/ITATHOCTI NeYiHKH y XBopux HA II/1 1 Ty (M +m)

IMokagHuK KOHTI()EJ;b;ISa)I‘pyHa a1 ng; Ee234I)JIA}KXH a1 Tp;rrlly=351s;l)A)KXH
3arasibHuii 6iipy6iH, MKMOJIb /J1 14,36 £0,98 16,78 £0,38 23,74+1,53*
[Ipsimuii 6istipyGiH, MKMOJIb,/JT 3,74+0,16 3,94+0,09 6,19 +0,24*
Henpsivuii 6imipy6iH, MKMOJIb,/JT 10,62 +0,63 11,73+0,38 17,55+ 0,96*
ACT, mmoutb/(J1-TO1T) 0,36+0,01 0,42+0,01 0,98 +0,05*
AJI'T, mmoms/(J1-TOM) 0,48 +0,02 0,56+0,01 1,01 £0,06*
3arasbHuii 610K, /71 76,46 3,63 74,93 £6,27 67,23+3,12
ITTII, mxkar/n 0,46+0,01 0,50 +0,02 0,62 +0,02*

JIO®, mxxar/n 1,21 +0,06 1,35+0,04 1,73+0,08*
Tumostosa 1poba, o 2,14+0,08 2,08+0,09 3,25+0,18*
[TpumiTka. * Pi3HUIIA 00 NOKA3HUKIB KOHTPOIBHOI IPYIH CTATUCTUYHO 3Hauyma (p <0,05).
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* Pi3HUIIS OJI0 OKA3HUKIB XBOPHX Y CTaHi CYOKOMITEHC ALl CTATUCTUYHO 3Hauyma (p<0,05).

Puc. 1. BMiCT HIOKa3HMKIB UTOITHYHOTIO (A) Ta XoaecraTuaHoro (b) cunagpomy nipu I1/1 1 Tuiry

Ta HAYKXII 3a/1€3KHO BiJ CTyII€Hs KOMII€HCAILil

(DyHKIIOHAIBHY aKTUBHICTH TEYiHKU BH3HAYa-
JIM 32 TIOKa3HUKaMU Oi0XIMiYHOTO aHAJi3y KpPOBi
(tabm. 2).

Y xsopux #a [I/] 1 Tuny i3 HAYKXII Bugasieno
nepeBaskaHHs IUTOJITUYHOTO CUHAPOMY 3i 3Hau-
HuM 3poctartsM piBass ACT i AJIT (6isbin HixX y
2—3 pasu) TOPIiBHSHO 3 TTOKA3HUKAMU KOHTPOJIh-
HOI Tpy1H. X0JeCTaTUIHUN CUHAPOM OYB OMIPHO
BUPQKEHUM 1 XapaKTepusyBaBCs 30iJbIIEHHSIM
BMICTY Y CHPOBATII KPOBi 3araJbHOTO OLIipyGiHy
(32 paxyHOK IMPOINOPIINHOTO TiBUINEHHS PiBHSA
npsimoro i venpsimoro), [T'TIT Ta JID. Yci nokas-
HUKH XOJIECTa3y IEPEBUIYBaIN MPUOJU3HO Ha
35—65 % xoHTposbHI ToKazuuku. [Tapamerpu, siki
XapakTepusyBajin OLIKOBUiT 0OMiH, Z0CTOBIPHO He
3MIHIOBAJTUCS.

[lani o0 BMicTy TIe4iHKOBUX MapKepiB y XBO-
pux i3 IIJ] 1 Tumry Ta HAJKXII naBeneno na puc. 1.

Cepen xBopux Ha II/] 1 Tvny BupaskeHicTh j1abo-
PaTOPHOTO CUHIPOMY IIUTOJTI3Y OyJIa MEHIIIOW Y Ta-
I[iEHTIB 3 KOMITEHCAI[iE€0 [iabeTy, TOAi AK MpH Je-
KOMIIeHcallii OCHOBHOTO 3aXBOPIOBAHHS BMICT Y CH-
poBatiii kpoBi ACT i AJIT cyrreBo 3pocTas i ipu
JleKoMITeHcarllii OyB BHIIUM Bil MOKa3HUKa KOHT-
poJsibHOI Tpynu y 3,6 1 3,0 pasu BianowigHO (AMB.
puc. 1A). Y pasi noripmennsa kommencarii [1/] 3xa-
YHO 3POCTaB BMICT TaKMX KOMITOHEHTIB X0JIECTa3Y,
sik [TTILi JID — y XBOpUX 3 IEKOMIIEHCOBAHOIO I'i-
nepriikemieio Bigmosigao B 1,8 i 1,9 pasy mono
KoHTpoJO (uB. puc. 15). PiBeHb 3arasbHOTO GiJTi-
py6iny y xBopux Ha IIJI 1 Tumy He KopesoBaB 3i
CTyTIeHEeM KOMIIeHcallii 3aXBOPIOBAHHS.

HuTomTUYHMIA 1 XOJeCTaATUYHUI CUH/IPOMU TTPU
[T 1 Ty Gysiu GLIBII BUPAKEHUMU Y YOJIOBIKIB.
JlocrosipHoi pisnuti y piBai JID Mik XBopuMHU Ha
/T 1 Ty 9onoBikaMu i >KiHKaMu He BUSBJICHO.

[Ipu anasnizi KOpeJSIIiiHUX 3B’SI3KiB YCTAaHOBJIEHO
CUJIbHY TIO3UTHBHY KOPEJIAII0 MiK MOKAa3HUKAMU
(byHKIioHAIbHOI aKTUBHOCTI TIEYiHKU Ta CTYIIEHEM
komrrercartii I/T 1 Ty 3a pisaem HbA1c (tabu. 3).

Jlani aBropiB 1040 JabOpPaTOPHUX BUSIBIB
HAJKXII Bigpisusitorbest. B 6ibiocTi gociiKeHb
CIIOCTEPIrajii 3pPOCTAaHHSI PiBHS MEYiHKOBUX (ep-
menTiB (AJIT, ACT, JIO® ra I'TTII) [4, 11, 12], mo
6yJI0 BUSABJIEHO 1 B HamoMy gociakenHi. R. Vend-
han Ta cmiBaBt. (2013) ycTaHOBWJIM 3HVIKEHHS
BMmicty JID npwu 3pocranni pieast ACT ta I'TTII
[15]. BusBreni pisHoctnpsiMoBaHi 3MiHn (QyHKITIO-
HAJIbHOT aKTUBHOCTI MEYiHKU IOTPeOyIOTh BUBYEH-
H4 3 ypaxXyBaHHIM HU3KW YNHHUKIB, SKi BIUTUBAIOTh
Ha Il [TIOKA3HUKU.

3rigno 3 rinmoresoro mporpecyBanHs HAKXII
MepexijI 3aXBOPIOBAHHS 3 ITepIiioi (pasu (cTeaToldy) y

Tabmurs 3. KopeamiiHi 3B’ A3KH MiK
HOKa3HHUKAMH (PYHKIIiOHAIBHOI aKTHBHOCTi
MEeYiHKH TA cTyneHeM KommneHcarii 1T 1 Tuimry

ITokasHuk

KomMnencanist
Cy6komnencaris
JlexommeHncairis

+0,801 +0,783 +0,825

+0,795

3arasibHuii 6L1ipyOiH

ACT +0,836 +0,860

AJIT +0,837 +0,811 +0,864

ITTII +0,826 +0,817 +0,833

JID +0,794 +0,797 +0,809
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Tabmui 4. HopymeHHs cucreM ITOJI Ta AO3 y xBopux Ha II/T 1 Tury (M+m)

1 (T S— KOHT[()I(;JI=I);ISa)I‘pyIIa a1 ngl Eezzzl)-lA)KXH a1 TI/?;[]};SSIS;I)A)KXH
I'B, MKMOJTD /1 60,52+2,13 62,05+ 3,52 56,64 2,36
CO/[L, 10% ym. oxr./mut 164,6 £5,6 170,2+9,3 213,4+8,3*
Karanasa, Mkkat,/J1 13,60+ 1,21 12,94+2,05 13,82 +0,56
M/IA, MKMOJIB/ T 1,56 0,04 2,38 £0,04* 4,03+0,32*%

ITpumitka. * PisHHUIIA 1IO/J0 HOKA3HUKIB KOHTPOJIbHOIL I'PYIH CTATUCTUYHO 3HauyIa (p <0,05).

Ipyry (CTeatorenaTut) 3/[iCHIOETHCA TIJISIXOM pea-
JI3allil  «JIpyroro TOIITOBXYy» — OKCHUIQHTHOTO
crpecy. Moro KOMIIOHEHTaMI BUCTYIAIOTh aKTHBA-
wist mpotteciB [1OJI ta Hakommmuennss ADOK [1, 3, 13].
Mpu BuBunin ctan cucrem ITOJI Ta AO3 y xBopux
Ha LI/ 1 tuiy (tabu. 4).

Y xsopux #a /[ 1 tTumy 3 HAJKXII Bunukae
nopymenus piBaoBaru cuctem [1OJI —AO3 (aus.
tabur. 4). 3minu aktuBHOCTI (hepmentis AO3 npu
II/T 1 Tumy O6ysm pisHOCIPSIMOBaHUMU. BusiBieno
nigsumiensas pisaa CO/l B 1,3 pa3y mopiBHSIHO 3
KOHTPOJIEM TIPU TE€H/IEHTIi1 10 3HMKeHHs BMicTy ['B
i He3MiHEHOMY PiBHI KaTaliasu B CUPOBATII KPOBI.
IIpu amamizi amin depmentis AO3 3aekHO Bix
CTYTIeHd KOMITEHCAIli1 TJIiKeMii He BUSBJIEHO 3HAYY-
1101 Pi3HUIILI.

Bugasneni y Hammomy f0ocTipKeHHI Pi3HOCITPSAMO-
BaHi 3MiHN (DYHKITIOHATHHOI 3[ATHOCTI KOMITOHEH-
TiB AO3 y xBopux Ha LI/l 1 tuny 3 HAJKXII € cBin-
YEHHSM CKJIaIHUX B3AEMO3B SI3KiB MiK HUMHU, KOJIN
BUCHAKEHHS OJTHOTO 3 (hePMEHTIB CYTIPOBOIKYETh-
CsI 3POCTAaHHAM aKTUBHOCTI iHIIIOTO. AKTUBAITisT TUX
9u TUX KOMIOHEHTIiB AO3 € MOKa3HUKOM KOMIIEH-
CaTOPHOI Peakilii Ha PO3BUTOK OKCUAAHTHOTO CTpe-
cy. BusaBneni 3miHu He cymepedarb AaHUM iHITUX
nmocinuukis [1, 8].

5.21%

3,40%

MJIA, MKMOJIB/T

1,56 U KonrponbHa rpyna
O Cranis xoMneHcamii

H Cranuis cyOxommneHcarrii

B Cranis nexomriencarii

* Pi3HUIIS I0/10 TOKA3HHUKIB XBOPHUX Y CTAHi CYyOKOMIICHCAILiT
CTAaTUCTUYHO 3Hauyma (p <0,05).

HesBaskatoun #Ha TMOMIpHO BUPasKeHi Ta Pi3HO-
cTrIpsIMOBaHi 3MiHM piBHs PpepMenTiB AO3 y XBOpux
na I/ 1 tumy, 3okpema 3 aktusartiecio CO/l, mamu
BUSBJIEHO 3HAYHE 3POCTAHHS BMICTYy B CHPOBATII
kpoBi M/IA, Axuii € MPOMiKHUM TTPOyKTOM OKHC-
HEHHS Ta OCHOBHUM TIOKa3HWKOM aKTHUBAIIii TIPOTIe-
cis [1IOJI (puc. 2).

Konmenrparttis M/IA B cupoBaTIli KpOBi XBOPHX 3
/T 1 Tumy ta HAJKXII xopesoBana 3i cTymneneMm
JleKOMIIeHcallii 3aXBOPIOBAHHSA 1 3pocTaJia TopiBHA-
HO 3 TIOKa3HWUKOM KOHTPOJBHOI rpynu B 2,3 pa3y
npu KomiteHcallii, y 2,8 pasy npu cybkoMiencaiii
tay 3,5 pagy npu gekommencarii [IJ] (aus. puc. 2).

[Ipu anamisi piusg ADK y kposi xBopux Ha [1/]
1 Tumy 3amexHO BiJl CTylHeHs KOMIeHcallii BcTa-
HOBJIEHO, 1110 BMiCT KMCHEBUX PAJNKAJIB KOPEJIO-
BaB 3 piBHeM rinepriikemii i 3poctaB Ha 29,3 %
moao KouTposio pu kommencamrii LI/ (p<0,01).
Y XBOpuX i3 cy6- i IEKOMIIEHCAII€I0 OCHOBHOTO 3a-
xBopioBatHs piserb ADK pisko spocras. Tak, npu
nexkommencarii Bmict ADOK 6yB Bumum Ha 39,8 %
MOPIBHSTHO 3 MOKA3HUKOM TIpU cyOKOMITeHcallii Ta B
1,8 pasy mopiBasiHO 3 KoHTpoaem (p<0,001)
(puc. 3).

Bussieno cepeaunoi cuiu abo CUIbHI O3UTUB-
Hi 3B’SI3KM Mi’K TIOKa3HUKaMH (PYHKIIOHAJILHOI aK-

182,0*

ADK, %

42,2
129,3*

100

[] KontposnbHa rpyna

O Cranis koMreHcamii

E Craais cyOkomreHcanii
B Cragis nekoMnescanii

* Pi3HUIIS 11I0/10 TOKA3HUKIB XBOPHUX Y CTAHi CYOKOMITEHC ALl
CTATHUCTHUYHO 3Hauymma (p <0,05).

Puc. 2. 3minn piBaa MJIA y xsopux Ha IIJI 1 Tairy
Ta HAJKXII 32/1€>KHO BiJi CTAHYy KOMII€HCAIIi1

Puc. 3. 3miau BMicTy A@K nipu 111 1 TUITY 3a/1€5KHO
BiJI CTYII€HA KOMII€HCAIIil
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Tabmui 5. KopeaniiHi 3B’ A3KH MixK
IOKA3HHUKAMH (DyHKIIiOHAIHPHOL AKTHBHOCTi
IEeYiHKH Ta MoKasHukamu I10J1

Iokazuuk coz MIA ADK
3arasibHuii 6itipyOin +0,658 +0,662 +0,683
ACT +0,697 +0,683 +0,706
AJIT +0,785 +0,742 +0,792
ITTII +0,788 +0,727 +0,733
JID +0,720 +0,759 +0,693

TUBHOCTI Tedinku Ta mapamerpamu AOJ3, ITOJI i
ADK (T1abun. 5).

Ha BaskniuBy posib ADK y momko/pkenHi rerarto-
nutiB pu HAJKXII Bkasye auska aBTopis [1, 3].

KimogoBnM kommnonentoM po3sutky HAJKXII €
<IIePIIUH TIOMITOBXY — aKyMYJISAIIs JIIiiB y rema-
tonutax. [Ipy BUHNKHEHH] cTeaTo3y BHACJIIIOK 3Mi-
HU KUJTBKOCTI JTITIOMPOTEiHIB Ta iX PyHKIIIOHATBHOI
AKTUBHOCTI TPUTJIIIEPUIN He BUBOASATHCA 3 MEUiH-
KU JITIOTPOTeiHAMU J1y>Ke HU3bKOI rycTuHu. Po3Bu-
TOK «JIPyTOTO TIOIITOBXY» — HAPOCTAHHSI OKCUIAHT-
HOTO CTPECY XapaKTePU3YEThCS JIBOMA CKJIAJOBU-
MU — HakormueHHsAM npoayKTiB [1OJI ta ADK. Ile
cripuurHsie Ge3NnocepesHe ypaskeHHsT TeaTOINUTIB
Ta Mepexi/l 3aXBOPIOBaHHSA Y IPYTY (hasy — HearKo-
roJIbHUI cTeaTorenatut. He3zanosijibHa KoMIleHca-
11 TimepriikeMii IIOCUIIIOE 3a3Ha4YeHI MeTaOOIIYHi
MOPYTIIEHHST Ta 3YMOBJIIOE TITBUKE TTPOTPECYBAHHS
crienndivHOro MiabeTHYHOTO YPaKEeHHST MeYiHKN
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JI.I1. Masyp

TepHOIOIBCKUIT TOCYAAPCTBEHHBIN MEJUITMHCKUN YHUBEPCUTET UMeHU M. f. Top6aueBCcKoro

KIIMHUKO-/1a60PATOPHBIE ITPOSIBJICHUSA

U MEXAHU3MbI IPOTPECCUPOBAHUS
HEAJIKOT'OJIbBHOU JKUPOBOU OOJIE3HU IIEYECHU
y OOJIBHBIX CaXAPHBIM TUA0€TOM 1 TUNIA

e — U3YIUTDb KIMHUKO-TA60PATOPHBIE ITPOSBICHUS HEAJIKOTOJIbHOU )KUPOBOY 60s1€3HM neueHu (HAYKBIT)
U OTJEJIbHBIE KOMIIOHEHTBI OKCUIAHTHOI'O CTPECCA KAK COCTABJIAIONINE MEXAHU3MA €€ IIPOIPECCUPOBAHUA Y
OONBHBIX CaxapHbIM quabeTom (CI) 1 Trmna.

MarepHaabsl 1 MeToabL. O6cnen0BaHo 83 60nbHbIX C/I 1 Tuia, cpean HUX y 59 auarnocruposana HAYKBIT, y
OCTAJIbHBIX NPU3HAKOB IOPAKEHMS IIEYUEHU HE BbIABIEHO. OLIEHKY (PYHKIIMOHAIBHOM CIIOCOOHOCTH MEYEHU
NPOBOJWIM PYTHHHBIMH YHU(DUIIMPOBAHHBIMH METOJAMH ITO ITOKA3ATENAM OEJIKOBOTO OOMEHA, HATMYHIO
XOJECTATUYECKOTO U IUTOJIUTUYECKOTO CHHIPOMOB. M3ydain aKTMBHOCTb (PEPMEHTOB AHTHOKCHIAHTHOU
3amuTsl (AO3), copep:KkaHUE MAIOHOBOTO Auanberuia (MA/L) v akTUBHBIX (pOpM KUCIoposa (ADK) Kak IoKa-
3aTesiei OKCHJAHTHOTI'O CTPECCA.

PesyapTaThl. Cpeyi CyObeKTUBHBIX possicHuil HAJKBIT y 6onmbpabIx CI 1 Tumna npeotyagani 601eBod 1
4ACTEHOBETETATUBHBIN CUHJPOMBI, 4 CPEIU OOBEKTUBHBIX U3MEHEHMIT — YBEJIMYECHUE PA3MEPA MEYEHU U €€
OONE3HEHHOCTD NPU NAIBHAIINH. JJUATHOCTUPOBAHO MPEOOIANAHUE [TUTOJTUTHYECKOTO CHHIPOMA CO 3HAYU-
TEJIbHBIM POCTOM YPOBHS ATAHUHAMHUHOTPAHC(MEPAZHI U ACMTAPTATAMUHOTPAHC(HEPA3BL 60JIEE YEM B 2— 3 pa3a
IO CPABHEHHIO C NOKA3ATEAMU KOHTPOJILHON I'PYNIIBL BCe MOKa3aTeMn X0/1eCTa3a NPEBDIIIAIN IPHMEPHO Ha
35—065 % KOHTPOJIbHBIC ITOKA3ATE/IH. BBIIBICHA CHJIBHAS TOJIOKUTEIIBHAST KOPPEIIIINS MEXK/TY TTOKA3aTE/IIMHI
PYHKIMOHATBHOM aKTUBHOCTH MEUYEHU U CTETICHBIO KomrieHcaruu C/I 1 tuma (+ 0,783 ... +0,864). IameHeHwst
aktuBHOCTU (pepmenToB AO3 nipu C/, 1 Thna 1 HAYKBIT 6buti pa3HOHAIIPABACHHBIMU. BBISIBJICHO IOBBIIIEHHE
YPOBHSA CYIIEPOKCUAAMCMYTA3bl B 1,3 pa3a Mo CPAaBHEHHIO C KOHTPOJIEM IIPU TEHAECHIINHN K CHIDKEHUIO TTTyTa-
TUOHA BOCCTAHOBJIEHHOTO M HEM3MEHEHHOM COJAEPKAHHUU KATAJIA3bl B CBIBOPOTKE KPOBU. KOHIIEHTpaLUa B
CBIBOPOTKE KPOBU MJIA KOPPENMPOBAIA CO CTENEHBIO ACKOMIICHCAITUU 3a00/I€BAHUA. BBIABIEHBI CPEIHEN
CUJIBI WIH CHUJIbHBIC MOJIOKUTEIBHBIE CBSA3HU MEXK/Y MOKA3aATE/SIMU (PYHKITMOHAIBHON aKTUBHOCTU NEUECHU U
mapameTrpamu cuctem AO3, TEPEKUCHOTO OKUCTCHUS TUITHI0B U ADK (+ 0,658 ... +0,792).

BeiBogwbl. YV 60sbHBIX C/I 1 Thna HAYKBIT KIMHHUYECKU NIPOSBIISICTCS YBEJIMUYCHUEM Pa3Mepa IIEYEHU U BbIpa-
JKEHHBIM OOJIEBBIM CUHJPOMOM, 4 T10 TAHHBIM YJIETPACOHOTPA(MHN — MOBBIIIEHUEM 3XOT€HHOCTH TAPEHXHMBbI
U €€ MEJIKO- U CPETHEZEPHUCTOCTBIO. JIAGOPATOPHBIE CUHAPOMBI XaPaKTEPUIYIOTCSA PEOOIATAHUEM LIUTOIN3A
CO 3HAYUTENIBHBIM BO3PACTAHUEM COAECPMKAHUSA ATAHUHAMUHOTPAHC(HEPA3Bl U ACHAPTATAMUHOTPAHC(EPASEI
IIPYU YMEPEHHO BBIPAKEHHOM XOJIECTA3€E, BBIPAKEHHOCTD KOTOPBIX KOPPEIUPYET C COCTOSTHUEM KOMITCHCALIUU
CI, 1 Thma 1 JOCTUrAeT MAKCUMyMa IIPH €r'0 JEKOMIIEHCALIUH. [TopakeHne IIEYEHN COITPOBOXKIAETCA U YCHUJIN-
BAETCSI MHAKTUBALMEH (pepMeHTOB AO3, pOCTOM COAECPKAHUSA ITPOAYKTOB IIEPEKUCHOI'O OKHUCJICHUS JIUITWJIOB U
HakoIvieHueM B KpoBU ADK, KOTOPBIE HEITOCPEACTBEHHO BIUAIOT HA KIIOUEBbIEC KOMIIOHEHTBI PA3BUTHA CIIELL-
U(PHUUIECKOTO IUAOETUIECKOTIO MOPAKEHUS TEYEHU U BBI3BIBAIOT MOPAKEHUE I'€IATOLIUTOB.

KaroueBbI€ CJI0BA: CAXAPHBIN AuabeT 1 Tuma, HEAJIKOTOJIbHAsS KUPOBASL OOJIE3HBb IEYEHM, MEPEKUCHOE
OKHCJIEHUE JINTTH/IOB.
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L.P. Mazur
. Ya. Horbachevsky Ternopil State Medical University

Clinical and laboratory manifestation,
and mechanisms of the nonalcoholic fatty liver disease
progression in patients with type 1 diabetes mellitus

Objective — to evaluate clinical, laboratory manifestations of the nonalcoholic fatty liver disease (NAFLD)
and some components of the oxidative stress as mechanisms of its progression in patients with type 1 diabetes
mellitus (DM).

Materials and methods. The examinations involved 83 patients with type 1 DM, among them 59 people had
NAFLD diagnosis; other subjects had no signs of the liver injury. The assessment of liver functional capacity was
performed with routine standardized methods based on the protein metabolism indices and presence of cyto-
lytic and cholestatic syndromes. Activity of antioxidant enzymes, concentration of the malondialdehyde and
reactive oxygen species as indicators of the oxidative stress has been studied.

Results. Among subjective manifestations in NAFLD patients with type 1 DM the prevalence of such manifesta-
tions has been defined: pain and astheno-vegetative syndromes, and objectively diagnosed enlargement and
tenderness of the liver. The prevalence of cytolytic syndrome was diagnosed with the significant increase in AST
and ALT levels, more than 2— 3 times compared with control group. All indices of cholestasis increased by about
35—065 % of the control parameters. The strong positive correlation has been found between indicators of func-
tional activity of the liver and the degree of compensation of type 1 DM, which was +0.783 ... +0.864. Changes in
the antioxidant protection system enzymes activity in type 1 DM and NAFLD were multidirectional. The increase
of the superoxide dismutase activity at 1.3 times compared with the control has been established, as well as exist-
ing tendency to decreasing of reduced glutathione, and unchanged level of catalase in serum. The concentration
of serum MDA correlated with the degree of disease decompensation and increased compared with the control
group at 2.3 times in compensation, at 2.8 times in subcompensation, and at 3.5 times in decompensation of DM.
The moderate or strong positive correlation has been revealed between indicators of functional activity of the
liver and parameters of APS and LPO, which was +0.658 ... +0.792.

Conclusions. In patients with type 1 DM, the NAFLD clinical manifestations include the liver enlargement,
significant pain syndrome; the sonographis signs were the increased echogenicity of the parenchyma and its
small-and medium size granularity. The laboratory syndromes were characterized by the predominance of
cytolysis with a significant increase in ALT and AST content and moderate cholestasis, and their severity corre-
lated with the state of type 1 DM compensation and reached a maximum in the case of its decompensation. Liver
injury is accompanied and aggravated by the inactivation of antioxidant enzymes and increasing of the lipid
peroxidation products, and increasing of the active oxygen species concentration, which affect directly key com-
ponents of the specific diabetic liver damage and cause hepatocytes destruction.

Key words: type 1 diabetes mellitus, nonalcoholic fatty liver disease, lipid peroxidation.
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