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1. OcobuBOCTI peMojeII0BaHHS MiOKap/ia B XBOPUX Ha CTabibHY illeMiuHy XBOpOOY cepls i3 CymyTHIM LyKpOBUM
IiabeToM 2 TUILY: CIIOCOOM MeINKAMEHTO3HOI KOPEeKLji.

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

Pedepar:

1. BctanoBseHo mo koMop6inHi nauientu i3 CIXC y noennansi i3 112 y 2,04 pasu yacrime 6ysy npane3naTHoro
BiKy, 110 € 3HAYYII0I0 COLiaJIbHOIO NpobieMoto. [Ijis1 moegHaHOTO repebiry xapakTepHa MajloCUMIITOMHA KJIiHIKa,
6€30071b0Ba ileMmist Ta JoeJHaHHS CKapr, sIKi MOKYTb OKPECIIMTH CUMIITOMHU rinepriikemii. BigMiyeHo, mo cynyTHin
112 y nanienTis i3 CIXC 06yMOBJIII0€ CTPYKTYpHO-(PYHKIiOHAIbHI 0COGIMBOCTI pEMO/IE/IIOBAHHS MiOKapaa, sIKi
IIPOSIBJISIIOTHCS BULIMMU 3HaY€HHSIMU KiHIIE€BOTO [iaCcTOMiYHOTo po3Mipy (y 1,23 pasa), KiHI1eBOro CUCTOJIiYHOTO
poamipy (y 1,09 paza), BilHOCHOI TOBIIMHU CTiHKHU JIiBOTO LIIIyHOUKa (y 1,37 pasa), ClIOBiIbHEHHSIM IIPOLIECIB

penakcarnii Miokapza 3a nokasHukamu E /A (y 1,39 pasa), apoctanusam DT Ha 20,47 % ta IVRT (Ha 32,09 %); yactimum



(OpMyBaHHSIM MATOJIOTIYHOI KOHLEHTPUYHOI rineprpodii sliBoro nuynodka (y 1,79 pasa). Ycranosneno, mo CIXC i3
cynyTHiM LIJI2 B XBOPUX XapaKTEPU3YEThCS aKTUBALLI€I0 €JIEMEHTIB CUCTEMHOTO HU3bKOIHTEHCUBHOTO 3allaJIeHHS,
1110 TIPOSIBJISIETHCS, IOPIBHSIHO 3 XBOPUMHU 6€3 1LIyKpOBOTo IiabeTy, BUILOI0 KiJIbKIiCTIO B KPOBi JIEIKOLUTIB
3POCTaHHSIM B KPOBI KiJIbKOCTI JIEMKOLUTIB (y 1,24 pa3a) 3a paxyHOK HeiTpodinis (y 1,32 pasa) i mim¢pouuris (y 1,14
pasa); 3poCTaHHsM iHTerpasbHuX 3ananbHux ingekcis: ICH /M (y 1,23 pasa), ICH /JI (y 1,38 pasa); HanpyXeHHsIM
PiBHS €HJIOTeHHOI IHTOKCUKaLlii 32 iHIeKCOM peakTUBHOI Bifnosini HeiTpodinis (y 1,39 pasa). Ynepiie noseseHa
IIPOBiJIHA POJIb CUCTEMU TPOMOOLIUTIB Y PO3BUTKY HU3bKOIHTEHCHMBHOTIO 3aIaJIEHHSI B aT€POreHesi; 10Ka3aHo, 110
nizBuUIIeHHs piBHS TpoM6oLUTiB (y 1,35 pa3a) CynpoBOAKYETbCSI 3POCTAHHSIM iHIIEKCY CUCTEMHOTO iMyHHOTO
3anasneHHs (y 1,49 pasa) i € IpOrHOCTUYHO Baromi 3a oLiHKK po3BUTKY i BaskkocTi CIXC y noenHanHi i3 11112,
Heitrpodinu i Tpombouuty /niMmdpouutu y xsopux Ha CIXC 3a ymoBu cynyTHboro 1112 nepebyBaioThb y CcTaHi
XPOHIYHOI aKTUBallii Ha TJIi Yyacrime BUsIBIeHOI XpoHiuHOi iH@ekuii Chlamydophila pneumoniae (y 1,64 pa3a),
IIPOSIBAMU $IKOI € AucbanaHc MpoayKLii Ipo3ananbHUAX 6i0JI0TiYHMUX MapKePiB y 6iK 36i/1bIIE€HHS CeKpeLii
[IpO3aMnajbHUX MOJIEKYJ — BUCOKOUYYTIMBOro C-peakTuBHOro nporeiny (Ha 38,96%), posurHHOi i3odopmu 6inka ST2
(Ha 53,85%), TpuMeTHIamMiH n-okcuny (Ha 33,87%), piBHiB Tosu-noni6Horo0 perenrtopa 2 (Ha 53,84 %) Ta Tos-
noai6Horo peuenrtopa 4 (Ha 43,75 %) Ta BinHomenHs TLR2 /TLR4 (8 1,35 pasn). Yriepuie nokasaHo, 110 Ha
MaTOJIOTiYHE PEMOJIEIOBAHHS JIIBOTO IJIYHOYKA IIPU AAaHIiN NO€NHAaHIY aTOJIOTii BIJIMBAIOTh MAPKEPHU
IIpOorpecyBaHHs aTEPOCKJIEPO3Y Ta rilepriikeMii: XosecTepyH JinonpoTeiniB Hu3bKoi minbHocTi (XCJITTHIL)
(r=+0,49), tpuanurainepuau (TT) (r=+0,56), HbAlc (r=-0,41). Yrepiue npocrexkeHa 3al1e5KHICTb GOPMYBaHHS
niacronivHoi grcdyHKLii JIII Ta MPOrHOCTUYHO HEGIaroprueEMHOTO TUITY PEMOIEIIOBaHHS HA TJIi aKTUBHOCTI
3arajieHHs 3a piBHEM BUCOKOYYTIAUBOro C-peakTuBHOro nporeiny (r=-0,52); IoKa3HUKiB po34uHHO] i30popmu 6isika
ST2 i cniBBigHOwmeHH] E /A (r=-0,58) Ta NoKa3HUKiB pO34MHHOI i30¢opmu 6iska ST2 i BiTHOCHOI TOBIIMHU CTiHKU
JIiBOro mu1yHouka (r=+0,39). Ynepue nokaszaHa 3aj1€>XHiCTb aKTUBHOCTI XPOHIYHOI'O HU3bKOIHTEHCUBHOTO 3allajIeHHS
3a [TOKa3HMKOM iHIEeKCy CUCTEMHOr0 iMyHHOTO 3amajieHHs Bif piBHA riikemii (r=+0,44), TT (r=+0,54), XCJITTHII]
(r=+0,37), BucokouyTiuBoro C-peakTuBHOro nporeiny (r=+0,79), TpumeTunamid n-okcugy (r=+0,64). Ynepiue
BCTAHOBJIEHI 3aJI€KHOCTI MiX piBHAMU Tosn-niofi6Horo peuenropa 2 ta Tosui-nogi6bHoro peuentopa 4 i
KOHLIEHTPALiSIMA BUCOKOUYTIUBOro C-peakTUBHUI MTPOTeiHy, CTUMYJIIOIOUOTrO (PAKTOPa POCTY, TPUMETUIIAMIH N-
OKCUJZY, JOBEMIEHO, 0 UUPKYJIALigd BUCOKOi KoHLeHTpalii TLR 2 i TLR4 mae He3anepeyHe 3Ha4€HHS y NiITPUMaHHi
3anajbHOrO CUHJPOMY HU3bKOI iHTEHCUBHOCTI. JJOBEJ€HO, 1110 NOJATKOBE IPU3HAUEHHS €eMIAri(pI03UuHY [0
(apMakosioriyHoi Tepariii, BifnoBinHOi HacTaHOBaM, xBopux Ha CIXC Ha Tii 11[]2 npu3BOgUTh 00 MBULMIOL pEYKIii
IIPOSIBIB 3arajibHOI CJ1Ia6KOCTI; YHOPMYBaHHS Xap4yoBOi IOBEiHKY, iHIEKCY MaCH Tijla, 3HVDKEHHS PiBHIB y KPOBI
HbAlc, hs-CPII, TLR2 i TLR4 Ta cniBBigHomenHs TLR2 /TLR4. [TokazaHo, 1m0 noegHaHa papMaKkosIoTiyHa Teparis 3
BMKOPHCTaHHSIM eMIIaraiQio3uHy Ta KBepueTrHy B XxBopux Ha CIXC ta I1[]2 06yMoBJII0€ BUpa3Hille 3MEHIIEHHS
[OPYILIeHHS NIPOLeCiB peJlakcanii Miokapaa 3a JaHNMY 3pOCTaHHs BiiHOmeHHs E /A Ta 3MeHIIeHHs cepeHix
3HaYeHb [10Ka3HMKA KiHII€BOI'O AiaCTOJIiYHOro po3Mipy JIiBOTo LJIyHOYKA Ta Mae 6iibll BUPa3HUM BIJIUB Ha
3HVJKEHHS iHTEHCUBHOCTI 3aIaJIbHOTO CUHJIPOMY HM3bKOi iHTEHCUBHOCTI. Ki1I040Bi cj10Ba: cTabinbHa imemivyHa
XBOPO6a ceplis, yKpoBUil fiabet II Tum, pemoenoBaHHs MioKapay, GakTopyu pU3UKy CepLEeBO-CyAUHHUX
3aXBOPIOBaHb, CUCTEMHE 3allaJIeHHs, MApKePH 3aMajleHHs], JinigHni1 00MiH, OKCUIATUBHUI CTPeC, eHJoTe lianbHa
IVCQYHKILisI, BUCOKOUYTAUBUM C-peakTUBHUI NPOTEiH, TPUMETUIAMIH N-OKCU]I, CTUMYJIIOI0UN (PaKTOp POCTY,

Tonn-nonioHuit peuentop 2; 4, KBepLeTUH, eMnaraido3ut. [anyss-MegunuHa.

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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