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1. OcobmBOCTI peMojIeII0BaHHS MiOKap/ia B XBOPUX Ha CTabiIbHY illeMiyHy XBOPOOY CEpL i3 CYyNMyTHIM IyKPOBUM

niabeToM 2 TUILY: CIIOCOOU MEINKAMEHTO3HOI KOPEKLi.

2. Features of myocardial remodelling in patients with stable coronary heart disease with concomitant type 2
diabetes mellitus: methods of medical correction.

Pedepar:

1. BcraHoBeHo mo koMop6iaHi nauienty i3 CIXC y noenHansi i3 112 y 2,04 pasu yacriue 6ysiy npane3faTHoro
BiKy, 10 € 3HAYYIIOIO COLiaJIbHOIO PO6ieMolo. 171 moegHAHOTO repebiry xapakTepHa MajloOCUMIITOMHA KIIiHiKa,
6e360J1b0Ba illeMist Ta JoeJHAHHS CKapr, sIKi MOKYTh OKPECJIMTH CUMIITOMU Trinepriikemii. BinmMiueHo, mo cynyTHii
L2 y nanienTis i3 CIXC 06yMOBIII0€ CTPYKTYPHO-(QYHKIIOHa/IbHI OCOGIMBOCTI PEMOZEJIIOBAHHS MiOKapAa, sIKi
MIPOSIBJISIIOTHCS BUIIMMY 3HAYEHHSIMU KiHILIEBOTO AiacTosiyHOoro po3mipy (y 1,23 pasa), KiHIjeBOro CUCTOJIIYHOTO
po3mipy (y 1,09 pasa), BiHOCHOI TOBIIMHY CTiHKH JIiBOTO MyHOUKA (y 1,37 pasa), CIOBiIbHEHHSIM [IPOLIECiB
penakcanii miokappa 3a nokasuukamu E /A (y 1,39 pasa), spoctanssm DT Ha 20,47 % Ta IVRT (Ha 32,09 %); yacTimum
(opMyBaHHSIM MATOJIOTYHOI KOHLEHTPUYHOI rineprpodii s1iBoro mynouka (y 1,79 pasa). Ycranossneno, mo CIXC i3
cynyTHiM [I]I2 B XBOpUX XapaKTEPU3yEThCSI aKTUBALLI€I0 €JIEMEHTIB CUCTEMHOTI'O HU3bKOIHTEHCUBHOIO 3aI1aJIEHHS,

1110 TIPOSIBJISIETHCS, IOPIBHSIHO 3 XBOPUMU 6€3 LIyKPOBOTO IiabeTy, BULOIO KiJIbKIiCTIO B KPOBI JIEKOLIUTIB



3POCTaHHSM B KPOBI KiJIbKOCTI JIEMKOUUTIB (y 1,24 pa3a) 3a paxyHOK HeiTpodinis (y 1,32 pasa) i mim¢pouuris (y 1,14
pasa); 3pOCTaHHSM iHTerpajbHUX 3ananpHux ingekcis: ICH /M (y 1,23 pasa), ICH /JI (y 1,38 pasa); HanpyKeHHSIM
PiBHS €HJIOTeHHOI IHTOKCUKALlii 32 iHIeKCOM peakTUBHOI Bifnosini HeiTpodinis (y 1,39 pasa). Ynepiie noseneHa
IIPOBiJIHA POJIb CUCTEMU TPOMOOLIUTIB Y PO3BUTKY HU3bKOIHTEHCHMBHOIO 3aIaJIEHHS B aT€POreHesi; I0Ka3aHo, 0
nigBUIIeHHs piBHS TpoM6oLUTiB (y 1,35 pa3a) CynpoBOIKYETbCSI 3DOCTAHHSIM iHIIEKCY CUCTEMHOTO iMyHHOTO
3anaseHHs (y 1,49 pasa) i € IpOrHOCTUYHO Baromi 3a ouiHKK po3BUTKY i BaskkocTi CIXC y noenHanHi i3 11112,
Heitrpodinu i Tpombouuty /niMm@pouutu y xsopux Ha CIXC 3a ymoBu cynyTHbOro 1112 nepebyBaioTh y CTaHi
XPOHIYHOI aKTHBallii Ha Tyi yacTime BusBIeHOI xpoHiuHOi iHpekuii Chlamydophila pneumoniae (y 1,64 pasa),
IIPOsIBAMU SIKOi € nrcbasiaHc IPOLyKIii Ipo3anaabHuX 6i0JI0riYHMX MapKepiB y 6iK 30ibIIeHHS ceKpeLil
IIPO3aMajbHUX MOJIEKYJI — BUCOKOUYTAMBOro C-peakTuBHOro nporeiny (Ha 38,96%), po3urHHOi i3odopmu 6inka ST2
(Ha 53,85%), TpuMeTuIamMin n-okecuny (Ha 33,87%), piBHiB Tosui-noni6Horo peuenrtopa 2 (Ha 53,84 %) Ta Tosi-
nozi6Horo peuenrtopa 4 (Ha 43,75 %) Ta BinHomenHs: TLR2 /TLR4 (8 1,35 pasn). Yriepuie nokasaHo, 0 Ha
[IaTOJIOTIYHE PEMOJIEIIOBAHHS JIIBOrO IJIYHOYKA IIPU AAaHIN NIO€JHAaHI [1aTOJIOrii BIIMBAIOTh MAPKEPHU
IIpOrpecyBaHHs aTEPOCKJIEPO3Y Ta riNnepriikeMii: XosecTepyH JinonpoTeiniB HU3bKoi minbHocTi (XCJITTHIL)
(r=+0,49), tpuauuraigepunu (TT) (r=+0,56), HbAlc (r=-0,41). Ynepiue npocrexeHa 3al1eKHICTb POPMYBaHHS
niactosigHoi gucdyHKLii JIII Ta MPOrHOCTUYHO HE6JIarolprueEMHOTO TUITY PEMOJEIIOBaHHS Ha TJIi aKTUBHOCTI
3arajieHHs 3a piBHEM BUCOKOUYTIAUBOro C-peakTuBHOro nporeiny (r=-0,52); I0Ka3HUKIiB pO34MHHO] i30popmu Oisika
ST2 i cniBBigHOMmeHHs E /A (r=-0,58) Ta NoKa3HUKIB po34nHHO] i3odpopmu 6inka ST2 i BiZHOCHOI TOBUIMHY CTiHKU
siBoro nutyHodka (r=+0,39). Vnepie nokasaHa 3aexHiCTb aKTUBHOCTI XPOHIYHOTO HU3bKOIHTEHCUBHOT'O 3aIlajleHHs
3a [I0Ka3HMKOM iHIeKCy CUCTEMHOr0 iMyHHOTO 3anajieHHs Bif piBHA riikemii (r=+0,44), TT (r=+0,54), XCJITTHII]
(r=+0,37), BucokouyTinBoro C-peakTMBHOro Nnporteiny (r=+0,79), TpumeTunamid n-okcugy (r=+0,64). Ynepiue
BCTAHOBJIEHI 3aJIEXKHOCTI MiXX piBHAMU Tosn-niofi6Horo penentopa 2 ta Tosn-noai6Horo peuenropa 4 i
KOHLIEHTPALiSIMU BUCOKOUYTIMBOro C-peakTUBHUI ITPOTEIHY, CTUMYJIIOI0Y0TrO (PaKTOpa POCTy, TPUMETHIIAMIH N~
OKCUJZY, IOBEMIEHO, IO UUPKYJIALig BUCOKOI KOHLeHTpauii TLR 2 i TLR4 mae He3anepeyHe 3Ha4€HHS y MiITPUMaHHI
3arajbHOTO CUHJPOMY HU3bKOI iHTEHCUBHOCTI. [JOBEJ€HO, 0 NOJATKOBE IPU3HAYEHHS €MIArli(pIo3uHy [0
dapmaxkosoriyHoi Teparrii, BinmosigHoi HacTaHoBaMm, xBopux Ha CIXC Ha T I[]2 Tpu3BOOUTh 10 MBUIIIO] peryKiii
IIPOSIBIiB 3arajibHOI CJ1a6KOCTi; YHOPMYBaHHSI Xap4yoBOi IOBEiHKY, iHIEKCY MaCH Tijla, 3HVD>KEHHS PiBHIB y KPOBI
HbAlc, hs-CPII, TLR2 i TLR4 Ta cniBBigHomenHs TLR2 /TLR4. [TokazaHo, 10 noegHaHa papMaKosoTiyHa Teparis 3
BMKOPHMCTaHHSIM eMIaraiQpo3nHy Ta KeepueTruHy B XxBopux Ha CIXC ta 11[]2 06yMOBJII0€ BUPa3Hille 3MEHIIEHHS
[IOPYIIEHHS NIPOLeCiB peJlakcanii Miokapza 3a JaHrMY 3pOCTaHHs BiiHomeHHs E /A Ta 3MeHIIeHHs cepenHix
3Hau€Hb [10Ka3HMKA KiHII€BOT'O AiaCTOJI{YHOro po3Mipy JliBOro LJIyHOUYKA Ta Mae 6isibll BUPA3HUI BIJIUB Ha
3HVDKEHHS iHTEHCUBHOCTI 3aI1aJIbHOTO CUHJIPOMY HM3bKOi iHTEHCUBHOCTI. Ki1I040Bi cj10Ba: cTabinbHa imemivyHa
XBOPO0a ceplis, LyKpoBUil fiabet II Tum, pemoenoBaHHs Miokapay, GakTopyu pU3UKy CepLEeBO-CyAUHHUX
3aXBOPIOBaHb, CCTEMHE 3allajieHHsl, MApKePH 3arajeHHs, JigHNu 00MiH, OKCUIATUBHUI CTpeC, eHIoTeTiaJbHa
IVCQYHKILisl, BUCOKOUYTAUBUM C-peakTUBHUI NPOTEiH, TPUMETUIIAMIH N-OKCU]I, CTUMYJIIOI0UNNA (PaKTOp POCTY,

Tonn-nopni6Huit peuentop 2; 4, KBepLUETUH, eMIariidio3uH. ['anysp-MenunuHa.

2. The study design was approved by the Ethics Committee of Ivano-Frankivsk National Medical University. 129
patients with CAD were examined. It was found that comorbid patients with CAD in combination with type 2
diabetes were 2.04 times more likely to be of working age, which is a significant social problem. The combined
course is characterised by an asymptomatic course, painless ischaemia and a combination of complaints that may
outline the symptoms of hyperglycaemia. It was noted that the course of CAD in the setting of type 2 diabetes
mellitus is more often characterised by obesity (1.93 times); disorders of external (1.22 times) and restrictive (1.29
times) eating behaviour; painless ischaemia (2.57 times); distinct disorders of carbohydrate and lipid metabolism;
and lower quality of life (1.78 times). It was noted that concomitant type 2 diabetes mellitus in patients with CAD
causes structural and functional myocardial remodelling, which are manifested by higher values of end-diastolic
size (1.23 times), end-systolic dimension (1.09 times), relative wall thickness of the left ventricle (1.37 times), slower
myocardial relaxation in terms of E /A (1.39 times), increased DT by 20.47 % and IVRT by 32.09%; more frequent
formation of pathological concentric hypertrophy of the left ventricle (by 1.79 times). It has been established that



CAD with concomitant type 2 diabetes mellitus is characterised by activation of elements of systemic low-intensity
inflammation, which is manifested, compared to patients without diabetes mellitus, by a higher number of white
blood cells in the blood, an increase in the number of leukocytes (1.24 times) due to neutrophils (1.32 times) and
lymphocytes (1.14 times); an increase in integral inflammatory indices: (1.23 times) and (1.38 times); increased level
of endogenous intoxication according to the neutrophil reactive response index (1.39 times). For the first time, it
was shown that pathological remodelling of the left ventricle in this combined pathology is influenced by markers
of atherosclerotic progression and hyperglycaemia: low-density lipoprotein cholesterol (LDL-C) (r=+0.49),
triacylglycerols (TG) (r=+0.56), HbAlc (r=-0.41). For the first time, the dependence of the formation of LV diastolic
dysfunction and prognostically unfavourable type of remodelling on the background of inflammation activity was
traced by the level of high-sensitivity C-reactive protein (r=-0.52); indicators of growth factor-E /A (r=-0.58) and
stimulating factor-relative left ventricular wall thickness (r=+0.39). For the first time, the dependence of chronic
low-intensity inflammation activity as measured by the index of systemic immune inflammation on the level of
glycaemia (r=+0.44), TG (r=+0.54), LDL-C (r=+0.37), high-sensitivity C-reactive protein (r=+0.79), trimethylamine n-
oxide (r=+0.64) was shown. For the first time, the dependence between the levels of Toll-like receptor 2 and Toll-
like receptor 4 and the concentrations of highly sensitive C-reactive protein, sST2, trimethylamine n-oxide was
established, and it was proved that the circulation of high concentrations of TLR2 and TLR4 is of undeniable
importance in maintaining low-intensity inflammatory syndrome. It was noted that the additional administration
of quercetin to the pharmacological therapy in accordance with the guidelines for patients with CVD in the setting
of type 2 diabetes mellitus leads to a faster reduction of the anginal syndrome; potentiates the reduction of LDL
cholesterol levels in the blood; reduces the manifestations of systemic low-intensity inflammation due to cellular
immunity, a decrease in certain integral inflammatory indices and a decrease in the levels of hs-CRP, sST2, TMAO.
It was proved that the additional administration of empagliflozin to the pharmacological therapy in accordance
with the guidelines for patients with CAD with type 2 diabetes mellitus leads to a faster reduction in the
manifestations of general weakness; normalisation of eating behaviour, body mass index, reduction in blood levels
of HbAlc, hs-CRP, TLR2 and TLR4 and the TLR2 /TLR4 ratio. It has been shown that combined pharmacological
therapy with empagliflozin and quercetin in patients with CAD and type 2 diabetes mellitus causes a more
pronounced reduction in myocardial relaxation disorders as measured by an increase in the E /A ratio and a
decrease in the mean values of the left ventricular end-diastolic dimension and has a more pronounced effect on
reducing the intensity of low-grade inflammatory syndrome. Key words: stable coronary artery disease, type II
diabetes mellitus, myocardial remodelling, cardiovascular disease risk factors, systemic inflammation,
inflammatory markers, lipid metabolism, oxidative stress, endothelial dysfunction, high-sensitivity C-reactive
protein, trimethylamine n-oxide, growth factor, Toll-like receptor 2; 4, quercetin, empagliflozin. Branch-Medicine.
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