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®OPMYBAHHA NOPYLWUEHHA PUTMY CEPLA Y XBOPUX HA APTEPIA/IbHY

FNEPTEH3IKO 3 ULYKPOBUM AIABETOM 2 TUNY
BY «HauioHanbHwuii iHcTUTYT Tepanii im. J1.T. Manoi HAMH YkpaiHu» (m. Xapkis)

38’A30K ny6iKauii 3 nNfaHOBMMM HayKOBO-A0CAIA-
HUMM poboTamu. [JocnigKeHHs BUKOHAHO B paMKax Ha-
YKOBO-A0CNIAHOT pob0oTH Bigainy apTepianbHoi rinepTo-
Hil Y «HaujioHanbHWi iHcTUTYTY Tepanii im. J1.T. Manoi
HAMH YkpaiHn» «Po3pobuty cnocobu npodinakTnkm
nporpecyBaHHA rinepTeH3nBHOrO CepLA Y XBOPMX Ha Ti-
NepToHIYHY XBOPOOY 3 OXKMPIHHAM Ha OCHOBI BMBYEHHA
MONEKYNAPHO-TEHETUYHUX, TYMOPANbHUX | CTPYKTYPHO-
dyHKUioHanbHUX dakTopiB» (N2 AepskaBHOI peecTpalii
0117U003029, 2017-2019 pp.).

Bctyn. ApTepianbHa rinepteHsia (Al) Ta UyKpoBuid
niaber (LLA) 2 Tmny BiAHOCATbCA A0 HaMbINbW Nowwm-
peHoi TepaneBTMYHOI NATONOri, NOEAHAHHA AKUX 3Ha-
YHO NiABULLYE CEPLEBO-CYANHHUMA PU3MK. [10 OCHOBHUX
UYMHHMKIB, LLO CNPUAIOTL PO3BUTKY YCKAAAHEHDb 3 HOKY
cepLeBo-CYAUHHOI cucTemun y xsopux Ha LU BigHocATb
nopAg, 3 rinepraikemieto, aucninigemiero Ta iHCyniHO-
pesucTteHTHicTio (IP), Al, yCyHEHHA SIKOi 3HA4YHO nonin-
wye nporHos [1]. Bigomo, wo npu noegHaHHi Al 3 LA,
2 TUNy 3pOCTa€ YacToTa MOPYLIEHb CEPLLEBOro pUTMY,
AKa BK/AloYae B cebe ¢ibpunayito nepeacepap (P),
LUJIYHOYKOBI €KCTPaCUCTONM BWUCOKMX Tpajalii, Luay-
HOYKOBI Taxikapaii, GibpunaLis WAYHOUKIB, NOPYLEHHS
BHYTPILIHbOLI/IYHOYKOBOI Ta BHYTPilLHbOMNEpPEeaCcePAHOI
NPOBIAHOCTI, CMHYCOBY TaXiKapAito, HaOLWAYHOYKOBY
eKcTpacucTonito, bpaaukapgito [2,3,4,5]. Mpu upomy Bi-
A0MO, L0 3pOCTaHHA PiBHIB apTepianbHOro TUCKY acoLli-
HOETHCA 3 36i/1bLLUEHHAM PO3BUTKY apUTMIl [6].

AHani3yloum MNOpyLEeHHA PUTMYy cepua npu rinep-
TOHiYHIN xBopobi (MX) 3 LA 2 Tuny 6yno BCTaHOBNEHO,
WO Y CTPYKTYPi KapAioBaCKyAApPHOI CMEepPTHOCTI panTo-
Ba CepueBa CMepTb CTaHOBUTb 6113bKo 50%. Lle moxke
CBiAYNTM Npo Te, WO 3B’A30K AiabeTy i panToBoi cepue-
BOI CMepTi No/IAra€e B apuUTMoreHHomy xapaktepi L, [7].
YactoTta po3BUTKY CMHYCOBOI Taxikapaii npu U4 2 tuny
cknagpae 43,1% (npotun 27,3% 6e3 L), cynpaBeHTPUKY-
nApHoi ekcTpacuctonii — 15,5% (npotun 9,1%), napoKkeus-
MmanbHux dopm @M 8,6% NpoTH NOOANHOKMX. OCTaHHA
3 nepepaxoBaHuUx GOPM NOPYLIEHHA pUTMY 36inbLiye
pu3nK cmepTi B 1,8-2 pasn y nauienTis 3 LU 2 Tmny B no-
PiBHAHHI 3 MauieHTamn 6e3 NopyLeHHA BYrNEeBOAHOIO
06MiHy [8]. 3a iHWKMMM JAHUMK CTPYKTYpPa MOPYLUEHHSA
pUTMY y nauieHTis 3 L 2 moxke 6yTV npeactaB/ieHa Ha-
CTYNHUM YnHOM: 90-97% cynpaBeHTPUKYyNApHa eKcTpa-
cucronif, 60-68% wnyHouKoBa eKkcTpacucTonia, 12-30%
Pi3Hi NapoKcM3ManbHi Taxikapaii 8 Tomy umcni @M. B go-
cnigxkeHHi ADVANCE cepeg obctexkeHux xsopux 3 L,
2 Tuny 6yno 7,6% 3 &N [9]. Ui nauieHTn BigpisHanumcs,
30Kpema, binbll BUCOKMM piBHEM apTepia/ibHOro TUCKY.
HanpuKiHUi cnocTepeXeHHA BUABWMIOCA, WO Y XBOPUX
Ha U/ 2 Tuny B noeaHaHHi 3 ®I1 MMOBIpHICTb cMepTi Big,
6yab-AKMX MPUYMH, B TOMY YWUCAI CEPLEBO-CYAUHHUX,
byna Buwe Ha 61%, a TakoX OyB MiABULLEHMI PU3KK
uepebpoBackynApHUX NOAiM | cepLeBoi HefO0CTaTHOCTI.

BuBueHHA mexaHismiB $opmyBaHHA MopyLleHb
putmy cepua npu X 3 U/ 2 noKasano 3Ha4YeHHA cneum-
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odivyHMx ana U nopyweHb BYr1eBOAHOrO Ta NinigHOro
06MiHY, a TaKOX BKNaa abaomiHaibHOro oXupiHHaA (AO).
Tak, X npun U4 2 Tnny y noHag 50-60% nepebirae Ha
i AO. MNpu ubOMyY BaXXIMBUM € BCTaBNEHUI GaKT poni
YKMPOBOI TKAaHUHU B PO3BUTKY apuTmii [10]. OcTaHHIm
4acoM POo3rNAAAETbCA POab cybenikapaiaibHOI *KUPoBOT
TKaHWHU B PO3BUTKY cepLeBoi aputmii [11]. BeaxatoTb,
LLIO NPO3ana/ibHi aAiNOLMTOKIHN enikapAia/ibHOro Xupy
BMCTYNalOTb AK YNHHUKM TPUTEepHOT aKTMBHOCTI, WO Nia-
TBEPAKYETbCA AOULIMBHICTIO 3MEHLIEeHHA Baru Tifa B
KOMMJIeKCHin Tepanii &M [12,13,14,15].

JocnifKytoum YMHHUKM GOPMYBAHHA MOPYLUEHHA
pUTMYy cepuA, CNia BiA3HAYUTH, WO OAHUM i3 KNHOYOBUX
KOMMNOHEHTIB MeTaboniYHOro CUMHAPOMY Yy XBOPMUX Ha
LA 2 tuny 3 AO € IP. B ymoBax rinepiHcyniHemii Biabysa-
€TbCA aKTUBALiA cumnaTuyHoi (CHC) Ta npurHiveHHA na-
pacumnaTtuyHoi HepeoBsoi cuctemm (MCC). Mpu AT 3 LA 2
TMny ctumynauia CHC BUKAKMKaE 36inblUEHHA CepLeBoro
BUKMAY, NigBULLYE NepudepuyHUii CyamHHUM onip, a
npurHiyeHHa MCC 3HaYHO NiABULLYE YaACTOTy CepLeBmux
CKOPOYeHb, BUK/IMKAE NAaTONOrIYHI 3MiHWM BapiabenbHoC-
Ti pUTMYy cepus Ta MOPYLIEHHS MOro CKOPOT/IMBOCTI i,
TaKMM YMHOM, NPOBOKYE NOPYLUEHHA CEPLLEBOrO PUTMY
[1].

Biaomo, wo npu Al 3 LU 2 Tuny rinepainigemia Hain-
YacTille XapaKTepu3yeTbCA MNiABULLEHHAM Y CMPOBATL
KpoBi Tpuriiuepuais Ta 3arasbHoro xonectepuHy (3XC)
i 3HMKeHHsAM XC ninonpoTeiHiB BMCOKOI wWinbHocTi (XC
JINBLL) [16]. NloBeaeHoO, Lo 3a3HavYeHa gucainponpore-
inemia cnoctepiraetbca y noHas 70% nauienTis i3 L 2
TMny. Baxnusum e Te, wo npu LA 2 Tmny BiabysatoTbeA
AKICHI 3MiHM ninonpoTeigis, a came, NiABULLEHHA BMIC-
Ty Api6HMX ninonpoTeigiB HU3bKOI WinbHOCTI (JIMHLL) 3
BMUCOKOIO aTeporeHHicTio. Al, rinepraikemia, IP Ta guc-
ninonpoteigemia npu L4 2 Tuny € B3aemonos’a3aHnMM
YMHHMKaMM i, NepLl 3a BCce, NPU3BOAATL 4O PO3BUTKY i
nporpecyBaHHA aTeporeHHMx npouecis [17]. MopyLweH-
HA meTabonismy npu LA 2 TMNy nNiaACUAOETbCA aKTU-
BaL,i€to nepekKicHoro okucneHHa ninigis (MOJ), konn B
opraHiami NopyLlyeTbca NPUPOAHUIA BanaHC MiK npo-
OKCUAAHTHUMM | aHTUOKCUAAHTHUMKU daKTopamu y BiK
MO [18]. Lle cnpuse peanisauii metaboniyHux, ctpe-
COPHMX Ta MMOKCUYHUX YLUKOAMKEHb CYAMH Ta MioKapay
i NporpecyBaHHIO MaKpo- i MiKpoaHrionaTiin 3 noganb-
wnm bopmyBaHHA apuUTMIl. B pe3synbTaTti nopyLeHb Ni-
niagHoro o6miHy HabyBa€ BaXK/IMBOIO 3HAYEHHSA PaHHIMN
PO3BUTOK aTepocKneposy 3 GOpMyBaHHAM NOKasbHO-
ro ¢ibposy Ta NPUCKOPIOE BUMHUKHEHHA APUTMIYHOrO
noteHujany. Mopag 3 UMM Ha Thi MeTaboniyHUX nopy-
WeHb Npu noeaHaHHi Al 3 L 2 Tuny po3BMTOK Kopo-
HApPOCKNepOo3y NPMBOAUTb A0 iwemisauii miokapaa 3
bopmyBaHHAM 30H GiBPOCKAEPO3Y AK OCHOBU BUHUK-
HeHHA ¢deHomeHa re-entry. [1nA upbOro AOCUTb HaBiTb
HE3HaYHOI 30HW ypaXKeHHA 3i 3MIHEHHAM CBOIX efeK-
Tpodi3ioNoriyHNX BAACTMBOCTEN BHACNIAOK iWwemii un
reTeporeHHOCTi Moro CTPYKTYpH, AKi BUKAMUKaHI ¢ibpos-
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HO-HEKPOTUYHUMM 3MiHaMK. JliTepaTypHi AaHi cBigYaTb
npo Te, WO CYTTEBOMY MOPYLUEHHIO enekTpodisionoriy-
HUX BNIACTMBOCTEN MIOKapAy Ha T/i MopyLleHb Byre-
BOAHOro 06MiHy, CNPUAIOTb 3MiHM NPOLLECiB penonapu-
3auii i genonapusauii miokapaa. B ocHOBI TakMx 3MmiH B
miokapgi npu U nonaratoTb Taki NnaTOreHeTU4YHi mexa-
Hi3mu [19]: nepeBaHTaXKeHHA KapAiomiouuTiB iOHamu
Ca2+; 3MiHM OYHKUiOHYBAaHHA iOHOOBMiIHHMX b6inkKis
LMTONEeMU KapAiomiouuTis; MopylieHHA meTabonismy
Ninigis 3 HAKONUYEHHAM TPUINILEPUAIB, BiIbHUX XKUP-
HUX KMCNOT i MOANDIKOBAHUX NMNONPOTEIAiB; AeceHcu-
TU3auia B-peuenTopHoro anapaty cepus; rineptpodisn
miokapga. Lli aBTopu aHanisyoum HerporymopasbHi
BM/IMBU Ha PUTM CePLA, BUABUIM NOCTYNOBE 3HUKEHHA
YaCOBUX Ta CMNEKTPaANbHUX XAapPaKTEPUCTMK Bapiabenb-
HOCTi CepLeBOro putmy y xaopux Ha Al 3 U 2 Tuny, wo
CYNpPOBOAKYETLCA 3HUMKEHHAM BMANBY CUMMATUYHUX
Ta NAapacUMMATUYHUX PErynATOPHUX MEXaHi3MiB i LWwo,
MOX/IMBO, NPU3BOAUTL A0 PO3BUTKY AiabeTuyHoI Bere-
TATMBHOI KapAianbHOi HeliponarTii, AKa 0bymMOB/OE MOo-
PYLUEHHA LMPKAZHOCTI YaCTOTU CepLEBMX CKOPOYEHb 33
OAHVMU XONTEPOBCbKOro MOHiTOpyBaHHA EKI Ta 3meH-
LeHHA eni3ogis NiasULLEHOI gucnepcii putmy.

AK 3a3Ha4Yanocs ogHMM i3 Hanbinbw HebesnevyHux
nopyweHb putmy npu Al 3 U 2 Tuny € possutok ®I1.
[JaHi macwTabHoro focnigxeHHs, wo 6yno nposeseHo
B CLUA Ha 6asi agmiHiCTpaTMBHOrO rocnitanato BeTepa-
HiB 3 BKAtOYeHHAM 293124 xsopux Ha UM 2 Ttuny, Bu-
ABMIO, WO LJL € NOTY)KHUM Ta He3aNeXXHUM GaKTopom
pu3nky po3suTKy ®I Ta TpinoTiHHA nepeacepap [20].
MowwupeHictb @M cepepn NiTHIX 0cib Mae TeHAeHLUiO A0
ABOKPATHOro 36iNblUEHHA 3 KOMKHOMK 4eproBoto BiKO-
BOIO AeKaaoto. Yactota BuasneHHa Ol cepesn xBopux
y BiUi 65 pokiB i 6inble B gaHWI Yac CTaHOBUTb 8%,
ane 3 ypaxyBaHHAM cTapiHHA nonynAuii 8 50 HacTyn-
HUX POKIB OYiKYETbCA 3D6iNbLUEHHA LbOro NokasHWKa B
2,5 pasu. binbw yactomy po3suTKy @Iy niTHIX Ntogein
CMPUAIOTb YNCNEHHI PAKTOPU, A0 AKUX BIAHOCATb OKPiMm
AT, U 2 Tvny, CTPYKTYpHi nopyweHHA 3 BOKy nopox-
HWH cepuA i KnanaHHOro anapaTy, 3HWKeHa dpakKuisa
BuKkMay J1LL, yonosiva cTtaTb, XPOHiYHA HMPKOBA HeAO-
CTaTHICTb, OXMPiHHA, 3ananeHHa [21]. Jo naToreHe-
TUYHUX YNHHUKIB po3BUTKY Pl y xBopux Ha Al 3 L[ 2
TAUNY CANig BigHECTM aKTUBALKO KOMMAEKCY KiHUEeBUX
NPOAYKTIB MMiKipyBaHHA HA TAi XPOHIYHOI rinepraikemii,
noBs’A3aHUX 3 peLenTopamu, WO NPU3BOAATb OO0 EKC-
npecii CMHTEe3y CNOAYYHO-TKAHUHHUX YUHHMKIB POCTY Ta
CNpUAOTb PO3BUTKY ANY3HOro iHTepCTULianbHOro ¢i-
6po3y i pemogentoBaHHA nepeacepab [22]. Kpim Toro,
[0 NPOrHOCTUYHO HECNPUATANBUX GAKTOPIB, AKI TATHYTb
33 co60l0 NOpYLUEHHA CepPLUEBOro PUTMY, BiZAHOCATL Ti-
Nornikemito, [Ae30praHisayito aBTOHOMHOI HepBOBOI
CUCTEMM 3i 3HUMKEHHAM aKTUBHOCTI ii napacMmnaTU4HOI
YyacTuHU, cneumdiyHi 3miHK Miokapaa (rinepTpodina Kap-
LIOMIOLUTIB, HAKOMUYEHHA FNiKOreHy, 3Ha4YHa KiNbKicTb
HEe3piNnX enacTMYHMUX BONOKOH, ANDY3HUI CKNepo3 iH-
TepCTULiaNbHOT TKAHMHW, NinigHa iHiNbTpauia KNITUH
MiOKapaa, 3HaYyHe PO3LIMPEHHA CAPKOMIA3MaTUYHOTO
PEeTUKYNYyMa, MIKPOMITOXOHAPIO3, rinepnaasia anapaTy
fonbAXKW, NOKaNbHUI MiouunTONi3 | TaKe iHWe [23,24,25].
Taki 3miHn npu AT 3 LU 2 Tny cnpuatoTb Noganbwomy
PO3BUTKY AiacTONNYHOT AUCPYHKLi, AKa obymoBneHa
3Ha4yHMM 36iNblIEHHA NiBOrO Nepeacepan Ta CTUMYNA-
uieto Gibpo3yBaHHA cepLeBoro m’s3a 3 HacTynHUM ¢op-
MYBaHHAM cepLeBoi He4oCTaTHOCTI [26].

O6roBOpHOETLCA POb AeAKUX GAKTOPIB POCTY 3 NPO-
dibporeHHNM MexaHi3MOM Y PO3BUTKY apUTMiit. Tak, ak-
TmBauis TGF B1 peuenTopiB CTUMYNIOE CMHTE3 daKTopa
POCTY CMONYYHOI TKAHUHW, LLO BUBINIBHIOETLCA MICLLEBO
Ta B 3HAYHiN Mipi cTMyntoe cMHTE3 BinKiB NO3aKNITUH-
HOro MaTPUKCY Ta NPUCKOPIOE PO3BUTOK ¢dibpo3y. B eKkc-
nepuMeHTi NOKa3aHo, WO NiABULLEHHA akTUBHOCTI TGF
B1 cnpusae po3suTKy ¢ibpo3y miokapaa nuwe nepen-
cepAb Ta He 3a4inae mMioKapa, a ue A03BoAuao 3pobu-
TV BUCHOBOK, WO nepeacepaHi ¢ibpobnactv Ta Kapai-
OMIOUMTM HAAMIPHO YYTAMBI 40 AAHOMO UMTOKIHY [27].
MatoTbca BKasiBKM Ha B3aemo3B’A30K mixk TGF B1 Ta
®0 [28]. BctaHoBneHa acouialia GG reHoTtuny C/G+915
reHa TGF B1 3 BiporigHicTio po3BuTKy ®I1y naujieHTiB Ha
meTaboniuHuii cuHgpom [29].

OcTaHHIM YacoM 3Ha4Ha yBara B PO3BUTKY MOpy-
WweHb putMmy cepua npu Al 3 U 2 TMny npuainaerbca
MiKpoPHK, AKka peryntoe umcenbHi KAITUHHI npouecu
Ta 3a/4yyeHa [0 PO3BUTKY TepaneBTMYHOI MaTOJIOril.
ToMy BCTaHOB/IEHHSA XapaKTePHUX HO30/10rin MiKpoPHK
Ta BM/MB HA HUX CAig, PO3rNALaTU AK NEPCNEKTUBHUIM
MeTOoA, AiarHOCTUKM Ta NiKyBaHHA XBOPUX Ha Kapgio-
BaCKynApHy natonorito. Tak, BCTaHOBAEHO, Wwo MPHK 21
BiZirpae 3HaYHy posib B PO3BUTKY apUTMIl, @ came npu
@M. NokasaHa ponb MiKpoPHK 34a B po3BuUTKy ¢pibposy
MiOKapAa, L0 TAaKOXK CBiAYMTb MPO 3a/y4eHHA Moro Ao
dopmyBaHHA apuTMmoreHHoro noteHuiany [30,31,32].
OpgHakK, nvuwe binblWw getasbHe BUBYEHHA Ta BCTAHOB-
NIeHHA B3aEMO3B’A3KY reHiB Ta MikpoPHK po3sonutb
3aCTOCOBYBATW iX B AiarHOCTUYHUX LLAAX i 30Kpema B
PO3BUTKY nopyweHb putmy npu Al B noegHaHHi 3 L
2 Tuny.

MpunyckatoTb, WO BUHUKHEHHA MOPYLUEHb PUTMY
cepus npu U4 2 tuny Ta AT moxe 6yt obymoBaeHo
AOiabeTnMyHO KapgionarTieto Ta AiabeTMyHo aBTOHOM-
Hoto Helponarieto (AH), AiarHocTMKa fIKoi npeacTaBase
B OKpemMuX BMMagKax TPYAHOLL B 3B'A3Ky 3 M0O3aiuHOWO
KNIHIYHOIO KApTWUHOW. XapaKTEPHMMM O3HaKaMM Kap-
ApioBackynApHoi AH € nigBuuieHa 4yTAMBICTb 40 KaTe-
XONaMiHiB, BHAC/AIAOK 4YOro 36iNblIYETbCA CXMAbHICTb
00 apuTMmin. Cnif 3a3HaAuYMTH, WO cepLe Ma€e HanbinbL
TOHKO OpraHi3oBaHy BereTtaTMBHY iHHEpPBaLilo, TOMYy
came ii MOPYLEHHA ieXXaTb B OCHOBI AiarHOCTMKKN AH B
uinomy. € nepekoHAMBI AOKA3M TOrO, WO NPU peecTpa-
uii ogHoro cumntomy ancoyHkuii AHC, B Tomy ymchi Ha
CyBKANiHIYHIN cTagji, B npouec MOXyTb ByTW 3anyyeHi
6arato opraHis i cuctem. [33]. Mpu KapaioBacKynsapHii
AH BHacnifok meTaboniyHMX MOpyleHb B HEPBOBUX
BOJIOKHaX CMOCTepiraeTbCcA HakonuuyeHHA copbitona Ta
rNiKO3UbOBaHMX BiNKiB, AKI 3HAYHO MOriPLYOTL CTPYK-
TYpy HeWpoHa, Npu3BOAAYM [0 MOro AemieniHisauii,
AereHepaw,ii akCOHiB, 3anyCTiHHIO HEPBOBMX BOIOKOH 3
YTBOPEHHAM BaKyonel, MikoaHrionaTii, ypaxKeHHto vasa
nervorum [34]. Mopaska npwu LI aBTOHOMHWX BOJIOKOH,
LLLO iIHHEePBYIOTb MiOKap4, BnepLue 6yna onmucaHa mamke
CTO POKiB TOMY, OA4HAK HaAiMHi i HeiHBa3MBHI meToaM 4i-
arHocTuKM AH 6ynu po3pobneHi i BNpoBaaKeHi B Npak-
TUYHY AiabeTosnorito nopiBHAHO HegasHo [35]. OgHieto i3
paHHix 03HaK AH € Taxikapgis cnokoto. Mpu AH nepwunm
BpakaeTbcA BayKaloumii Heps, WO iHHEPBYE cepLeBui
M’A3. Moro ypaskeHHs CPUAE BUHUKHEHHIO nepeBark
CYMMATUYHMX BNAUBIB i BiANOBIAHO TaxikapAii. 3 po3su-
TKOM CMMMATMYHOI HelponaTii BigbyBaEeTbCA NOCTyrnoBe
3HMXKEHHA YaCTOTU CepLEeBUX CKOPOYEHb, OfHAK BCe XK
BOHA 3a/IMLLIAETLCA BUCOKOIO | HE 3MIHIOETLCA MPU 3MiHI
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MONOXKEHHA TiNa, WO rasibMye KomneHcatopHe 36ib-
LWEeHHA CepueBoro BUMKUAY Ta NiACUAIOE MPOABU Op-
TOCTAaTMYHOI FinoTeHsii. BUBYAKOUM B3aEMO3B'A3KM MiXK
KapaioBackynapHoto AH Ta panToBOlO cepLLeBO0 Cmep-
Tio 6yN10 BUABNEHO, WO LUbOMY CMPUAE HEBPOMNaTUYHE
36inbleHHs iHTepBany Q—T, AKWIA KOpestoe 3i 3MiHamm
pe3ynbTaTiB TeCcTyBaHHA CMMMATMYHUX Ta Mapacvmna-
TUYHUX OYHKLUiN. Taki AaHi MOXYTb CYTTEBO BN/IMBATM HA
NPU3HaYeHHA aHTUapuUTMmiYHoro 3acoby. Mpu Al Ta LU,
BifOYBAETbCA HE Ti/IbKM NOPYLLIEHHS BEreTaTUBHOI pery-
NAUT pUTMY, @ 1 3MiHM B cepefMHi BEreTaTMBHOI iHep-
BaLii cepua.

Hacnigkom pgiabetmnyHoi KapaiosackynapHoi AH €
[5]:

Po3BuTOK 6€3601b0BOi iLLeMii 33 paXxyHOK ypaxKeHHsA
adpepeHTHNX BOJIOKOH.

MiaBMLWEHHA PU3MKY PO3BUTKY apuTMii BHACNiAoK
3HUXKEHHA NPOTEeKTMBHOI Ail mapacMmnaTtu4HOI cucTe-
MU,

MopyweHHa pobosoro npodinto apTtepianbHOro
TUCKY, L0 NPOABAAETLCA HEAOCTATHIM MOT0 3HUMKEHHAM
B HiYHi YacK i 06YMOB/IOE yparKeHHA opraHiB-mMilleHekn
Ta PO3BMTOK pPanTOBOi CMEPTI.

Tomy, KapaioBackynspHy AH cnig po3rnsgaty Ak
NPOAB CEPLLEBOro ypaxKeHHA, L0 3HA4YHO MPUCKOPHOE
bopMyBaHHA NOPYLLUEHHA CEPLLEBOTO PUTMY.

BcTaHOBNEHO, WO CYyNnpPaBEHTPUKYAAPHI NOPYLIEHHA
pUTMY cepuAa nepesaXkatoTb y XxBopux Ha X 3 U 2 tuny
Ha BigMiHy Big xBopux Ha X 6e3 LA [3]. B 1ol ke yac
HAABHICTb LWTYHOUYKOBMX apUTMIill 3yCTPIYAETbCA 3 O4Ha-
KOBOI 4acToTOl Yy XBOpuX Ha X 3 Ta 6e3 L 2 Ttmny,
YOMY CMPUAE PO3BUTOK MATONOTIYHOrO PEMOAENOBAHHA
NiBOTO LWAYHOUKY cepuA. MNoKa3aHo, Wo y NaLieHTiB Ha
X ta U/ 2 Tmny 3HayHoO vacTiwe 3yctpivaerbea MW y
NopiBHAHHI 3 xBopuMK Ha X 6e3 LU [36]. aHi PpemiH-
remMcbKOro A0CNiAxKeHHs ceiayato, wo [/ e dakTopom
PU3NKY PanToBOi CMEPTI, LYHOUYKOBUX apuUTMin. Mo-

pyweHHa cepuesoro putmy npu MW y xsBopux Ha Al
3 U4 2 tuny BiabyBaeTbca Ha T/i 3MiH KapaiomioumTa.
Cnig 3a3HaunTH, WO Kapaiomiount rineptpodyeTbes 3a
PaxyHOK 36iNblUeHHA KiNbKOCTi BHYTPILLHbOKAITUHHMX
CTPYKTYp, miodibpun, posmipy agpa Ta iH., WO npu-
3BOAWTb [0 MOCTYNOBOro 36i/blIEHHS MacK MiOKapaa
JILL. PO3BUTOK NATONOMYHOrO pPeMOLENtOBAHHA XapaK-
TEPU3YETLCA BTPATOI CKOPOT/IMBUX €/1EMEHTIB Ta 3MiHN
pO3TallyBaHHA CAPKOMEPIB B M’ A3EBUX KNITUHAX cepLs,
O MigBULLYE EKTOMIYHY aKTMBHICTb cepua. Mpn ubomy
XapaKTEPHUM € Pi3HOHANpPaBAEHI 3MiIHM KanbLilo B eH-
OOKapAi Ta enikapai, Wwo BNAMBaE Ha NpoLecu penons-
pu3auii i Npu3BOAUTL A0 CMOHTAHHOI €/IeKTPUYHOI aK-
TuBHocTi [37].

OKpemo chif 3a3HaunTH, Wo y xsopmx Ha MNX 3 LA 2
TUNY BUABNAETLCSA BUCOKA YacTOTa 6€3CMMMNTOMHUX No-
pyLIEeHb CepLEeBOro pUTMYy, LLO BKA3YE Ha AOLINbHICTb
BK/OUYEHHS gobosoro npodinto EKI y KniHiyHe pochi-
OMEeHHA TaKMX MaLi€HTIB ANA CBOEYACHOTO BUABMEHHA
apUTMIiN Ta NpoBeAeHHA afeKBaTHOrO aHTUAPUTMIYHOTO
NiKyBaHHA.

TakKnum YMHOM, noegHaHHA Al 3 U 2 tuny dopmy-
I0Tb BUCOKY YaCTOTY NOpPYLUEHb CEPLLEBOro pUTMY, NaTo-
reHeTUYHI MeXaHi3MM AKUX MatoTb CKNAAHUI XapaKTep,
LLLO BK/IFOYAE BMIMB YNCENBHUX METaboNivYHUX, remoaun-
HAaMIYHMX, POCTOBUX Ta CTPYKTYPHO-OYHKLiOHANbHUX
NnoKasHuKiB. Finepraikemia, gucninigemis, IP, rinepnpo-
OYKUIA Npo3ananbHUX LUTOKIHIB CNPUAIOTL YPaXKeHH!o
cepua, pPo3BUTKY KapaioBackynApHoi AH 3 po3BUTKOM
$ibpo3y MioKapay Ta 3pOCTaHHAM MPOAPUTMOrEHHOI
AKTMBHOCTI, LLO A03BO/IAE BiAHECTW NaLieHTiB Ha NX 3 LI,
2 TNy A0 rpynu BUCOKOTO PU3NKY PO3BUTKY NOPYLUEHb
CepLeBoro puUTMy, CBOEYACHE BUABNEHHA Ta AiarHoc-
TUKa AKMX 403BOAUTb MOKPALLMTM NPOrHO3 Y NaLLiEHTIB
[aHOI KaTeropii.
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®OPMYBAHHA NMNOPYLUEHHA PUTMY CEPLA Y XBOPUX HA APTEPIA/IbHY TINEPTEH3IIO 3 LLYKPOBUM AIA-
BETOM 2 TUNY

CrapueHkKo T. I., Kosanb C. M., lOwko K. O., LLIkano B. /1., Munocnaecbkuii [. K.

Pe3tome. MoKasaHa 3HaYHa NOLIMPEHICTb NMOPYLUEHHA PUTMY CEPLLA Y XBOPUX Ha rinepTOHIYHY XBOpOoOy y Noea-
HaHHI 3 LyKpoBUM giabeTom 2 TMny. NpoBeaeHO aHa i3 YNHHWUKIB PO3BUTKY eNeKTPUYHOI HecTabinbHOCTI cepua npu
uin natonorii. O6rpyHTOBaHi MaToreHeTUYHi MexaHismu GopmyBaHHA NOPYLLUEHHS PUTMY NPU FiNepPTOHIYHIN XBOPOOiI
3 LyKpoBMM AjiabeTom 2 TUNy, AKi MatoTb CKAAAHUIN XapaKTep, WO BK/OYAE BMNIMB YUCENbHUX MeTabonivyHuMX, remo-
OVMHAMIYHUX, POCTOBUX Ta CTPYKTYPHO-OYHKLLIIOHAIbHUX MOKA3HUKIB cepLA.

KntouoBi cnoBa: nopyLueHHA pUTMY cepus, rinepToHiyHa XxBopoba, LlyKpoBuiA aiabeT 2 Tuny.

®OPMWUPOBAHUE HAPYLLUEHWUA PUTMA CEPOLA Y BOJIbHbIX APTEPUAJIBHOW TMNEPTEH3UEN C CAXAP-
HbIM OUABETOM 2 TUMNA

CrapueHKo T. I, Koanb C. H., lOwKo K. A., LLKano B. /1., Munocnaeckuit . K.

Pe3tome. MoKa3aHa 3HauMTeNIbHAsA PACcCNPOCTPAHEHHOCTb HapyLeHMA PUTMa cepaLa y 60bHbIX rMnepToHuYe-
CKOM 60N1€3HbIO B COYETAHUM C caxapHbIM auabetom 2 Tuna. MNposeaeH aHann3 GpakToOpoB Pa3BUTUA INEKTPUYECKON
HecTabuabHOCTM cepaua npw 3Toi natonornn. O60CHOBaHbI NAaTOreHETUYECKUE MEXaHU3Mbl GOPMUMPOBAHMA Ha-
pyLUEeHUA pUTMa NPU rMNepToHMYecKo 60ne3HM ¢ caxapHbIM gMabeTom 2 TMNA, KOTOPblE MMEHT C/I0XKHbIM XapaK-
Tep, BKAOYAKOLWMI BO34ENCTBME MHOTOYUCIEHHbBIX METaBOIMYECKMX, TEMOAUHAMMUYECKUNX, POCTOBBIX U CTPYKTYPHO-
bYHKLMOHANbHBIX NOKa3aTenen cepaLa.

KntoueBble cnoBa: HapyLweHUa pUTMa cepaLa, rmnepToHmMyeckas 60s1e3Hb, caxapHbll Anabet 2 Tuna.

FORMATION OF HEART RHYTHM DISTURBANCES IN PATIENTS WITH ESSENTIAL HYPERTENSION AND TYPE 2
DIABETES MELLITUS

Starchenko T. G., Koval S. N., Yushko K. A., Shkapo V. L., Miloslavsky D. K.

Abstract. It is known that the combination of essential hypertension (EH) and type 2 diabetes (T2D) increases
the incidence of heart rhythm disturbances, which includes atrial fibrillation (AF), ventricular extrasystoles of high
gradation, ventricular tachycardia, ventricular fibrillation, intraventricular and intraarticular conduction, sinus
tachycardia, supraventricular extrasystole, bradycardia. It is known that increased blood pressure is associated
with an increased risk of arrhythmias. The study of mechanisms of cardiac rhythm disturbances formation in
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patients with EH with T2D showed the value of specific carbohydrate and lipid metabolism disorders, as well as
the contribution of abdominal obesity. It is considered that proinflammatory adipocytokines of epicardial fat act
as factors of trigger activity, which is confirmed by the expediency of reducing body weight in the treatment of
AF. Published data indicate that changes in the processes of repolarization and depolarization of the myocardium
are contributed in significant violation of the electrophysiological properties of the myocardium in patients with
carbohydrate metabolism disorders. The pathogenetic factors of AF development in patients with EH with T2D
include the activation of the complex of end-product glycation against the background of chronic hyperglycemia
associated with receptors, which leads to the expression of the synthesis of connective tissue growth factors and
contributes to the development of diffuse interstitial fibrosis and atrial remodeling. The role of some growth factors
with the profibrogenic mechanisms in the development of arrhythmias is discussed. Thus, the activation of TGF B1
receptor accelerates the synthesis of connective tissue growth factor that is released locally and greatly stimulates
the synthesis of extracellular matrix proteins and accelerates the development of fibrosis. The role of miRNA
34a in the development of myocardial fibrosis is shown, which also indicates its involvement in the formation of
arrhythmogenic potential. It is considered that heart rhythm disturbances in patients with EH and T2D can be due
with diabetic cardiopathy and diabetic autonomic neuropathy, the diagnosis of which in some cases is difficult due to
the mosaic clinical picture. It has been established that supraventricular heart rhythm disturbances predominate in
patients with EH with T2D, in contrast to patients with EH without T2D. At the same time, the presence of ventricular
arrhythmias occurs at the same frequency in patients with EH with and without T2D, which contributes to the

development of pathological remodeling of the left ventricle of the heart.

It should be noted separately, that patients with EH with T2D have high frequency of asymptomatic heart rhythm
disturbances, which indicates the expediency of including of the daily profile of ECG in the clinical study of such
patients for the timely detection of arrhythmias and adequate antiarrhythmic treatment.

Key words: heart rhythm disturbances, essential hypertension, type 2 diabetes mellitus.
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CYHACHI normaan HA MOP®O/1I0MN4HI NOPYLUEHHA BHYTPILLHIX OPTAHIB MICNA
YEPEMHO-MO3KOBOI TPABMU

OpecbKuit HauioHaNbHUA meauUHUiA YHiBepcuTeT (m. Ogeca)

38’A30K ny6niKauii 3 naaHOBMMM HayKOBO-A0O-
cnigHummn poboramu. Pob6oTa BMKOHaHa B pamkax HAP
«BbionoriyHi edpekTn 36araveHoi TpomboLMTaMKN NAA3MKU
3a ¢i3ioIoriYHMX YMOB Ta NPU eKCNepuMeHTaIbHOMY iH-
AYKYBaHHI naTonoriyHoro npouecy» (N2 aepskasHoi pe-
ecTpauii 0111u010172), wo BMKOHyBanacb Ha Kadeapi
aHaToMii ntoanHn OAecbKoro HaLioHaNbHOro MeguyHo-
ro yHisepcutety 8 2013-2016 pp.

YepenHo-mo3koBa TpaBma (YMT) € oaHieto 3 Han-
BaXKAMBIWMX Ta HaMbinbw aKTyanbHUX npobnem cy-
YacHOI MeaMUMHM | MocCifae AOMiHyue micue y 3a-
XBOPKOBAHOCTI Ta NE€TaNbHOCTi Hace/NIeHHA eKOHOMIYHO
po3BMHYTUX KpaiH [1,2]. BKazaHa meamyHa npobriema
€ MYNbTUANCUUNAIHAPHOI, MAE BaX/JMBY COLaNbHY
3HauyLWicTb Yepes ii PO3NOBCIOAKEHICTb cepen AiTel Ta
NtoAeit Monoaoro BiKy, WO NpU3BOAMTL 4O iHBanigusa-
Lii Ta BUCOKOrO piBHA HenpauesaaTHocTi [3-6].

AK nokasye aHani3 niTepatypu, CyyYacHi yABNEHHA
npo YMT 6yaytoTbca Ha MPUHLMNOBO HOBMUX Nigxodax
[0 PO3YMiHHA MaTONOrYHUX NPOLLECIB, WO BiabyBaloTb-
CA B MO3KY Ta B OpraHi3ami XBoporo 3 MOMeHTY OTPMMaH-
HA TpaBmu [7]. YucneHHi KniHivHi gocnigeHHs [8-10]
[0BOAATD, WO KOHLEMUieto BUHUKHEHHA YMT € Teopia
NEPBMHHOIO i BTOPUHHOTO YLIKOAMEHHA TO0/N0BHOIO
MO3KY.

MepBUHHE YLUKOAMKEHHA FO/IOBHOTO MO3KY BWHMU-
Ka€ B MOMEHT MeXaHiYHOi TpaBmU i ABNsE coboto Hes-
nocepesHeE YPaKeHHA aKCOHIB Ta HEMPOHIB MO3KY, LLO

ruslan.prus.3@gmail.com
sonshine22@ukr.net

Np13BOAMUTb A0 PO3BUTKY CMHANTUYHUX PO3PUBIB, BOT-
HULLEBUX | ANDY3HMX 3MiH B MO3KOBIIM TKaHMHI Ta MiKpo-
uMpKRynaTopHomy pycni [7,11]. LlikaBo Te, W0 HaBKoOAO
BOTHULLA YLIKOAMKEHHA GOPMYETbCA 30HA MeHymbpu
(30oHa nepudoKanbHOro ranbmyBaHHA), B AKiA KAiTU-
HU 36epiratoTb MOpPQONOriyHYy LiNicHICTb, ane cralTb
BKpal YyTIMBMMM A0 HAaMMEHLWMX 3MiH A0CTaBAEHHA
KucHio [9,12]. B noganbliomy BUHUKAE HM3Ka Lepebpo-
BicLLepanbHMUX NOPYLUEHb, AKi 3aMyCcKaloTb LN Kackag,
MOJIEKYNAPHUX 3MiH — BTOPUHHUX ypaKeHb, WO Mnpwu-
3BOAATb A0 BMBI/IbHEHHA €HA0TEeHHUX 30yANMBUX ami-
HOKMCNOT, YTBOPEHHA BiNIbHUX PaAWKaniB Ta KNITUHHOI
rinokcii [13]. 3 po3BUTKOM FiNOKCii Y MO3KOBI TKaHWHI
HaKOMUYYHOTbCA HELOOKUCAEHI NPOAYKTM meTabonismy
Ta PO3BMBAETLCA AUMAO03, AKWI MOCUNIOE MOPYLUEHHA
MO3KOBOI reMOANHAMIKM i, B CBOK 4Yepry, CAPUYNHAE
po3nagM QyHKUiOHYBaHHA iHWMX opraHis [7,14,15].
Came TOMy, YepenHO-MO3KOBa TPaBMa € Ti/ibKM Tpure-
POM, AKMI 3aMyCKae Kackag, MONeKyNApPHUX Ta mopdo-
JIOTIYHUX 3MiH He iMwe B ocepeaKy besnocepesHbOro
MEXaHIYHOro MOLUKOAMKEHHS, @ M B Pi3HUX OpraHax Ta
cuctemax opraHismy [16].

BpaxoBytoUuM Pi3HOMAHITHICTb Ta BaXKKiCTb BTOPWH-
HUX MOPYLIeHb BHACAIAOK TPABMM MO3KY, Cy4acCHi Kni-
HiYHi gocnigHukM BigHOoCATL YMT [0 TpaBMaATUYHOI
XBOpobK ronosHoro mosky (TXMM) [16,17]. Ha cboroa-
HiWHIN aeHb TXITM aBnsie coboto NaToNOrYHUI NpoLEeC,
AKMIA 3aMNYyCKAETbCA PYMHIBHOM Ai€0 MexaHiuHol eHeprii
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