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1. MexaHi3Mu BIUIMBY BUCOKOBYIJIEBOJHOI Ta BUCOKOXXUPOBOI JIieT 32 YMOB Ho101ediluTy Ha CTPYKTYpHO-

MeTabosiyHi Ta PyHKIIOHATIBbHI 0COGJIMBOCTI MiOKapJa B €KCIIEPUMEHTI.
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Pedepar:

1. HaykoBa po60Ta NpUCBsIY€HA BUBYEHHIO META0OJIIUHUX, CTPYKTYPHUX i PYHKLIOHAJIbHUX OCOOJIMBOCTEN MioKapaa
y TBapMH 332 YMOB BUCOKOBYIJIEBOJIHOI Ta BUCOKO>XKMPOBOI [Ii€T Ha TJli HAJIEKHOTO 11 0OMEKEHOTO 3a6€e311eYeHHS
itonom. TBapuHU nepebyBajy Ha TaKUX XapuOBUX pallioHax: cTaHAapTHoMY (1-11a, KOHTPOJIbHA IpyIa, n=15),
BHCOKOBYTJIEBOJIHIM (2-ra, n=15), BUCOKO>XXUPOBIi1 (3-Ts1, n=15), tomonedinuTHil (4-Ta, n=15), BUCOKOBYTJIEBOJHIl 3a
yMOB Hogoaedinuty (5-Ta, n=15), BUCOKOXMPOBill 3a yMOB Hogoaediuuty (6-ta, n=15) gierax. TBapunu 2-i ta 5-i
IPyII 3aMiCTh MUTHOI BOJY BIIPOJIOBX BOCbMU THXHIB oTpumyBanu 10 % posuun ¢ppykrosuy, 3-i ta 6-i rpym -
nepebyBasy Ha JlieTi 3 BUCOKMM BMiCTOM >KUPIiB, 4-6-1 rpyIl — Ha XapyoBOMY pallioHi 3 0OME>XKeHUM BMIiCTOM H0Ty.
YcTaHoBJIeHO, 10 NepebyBaHHS TBAPUH HA BUCOKOBYIJIEBOIHIN 60 BUCOKO>XKUPOBIN Ai€Ti 3yMOBJIIOE€ PO3BUTOK [P
(mipBumyetses ingexkc HOMA-IR BignosigHo Ha 94,0 %, p1-2<0,0011 64,1 %, p1-3<0,01) Ta oxupiHHA (3pocTae
ingexc macu tina - IMT Ha 32,6 %, p1-2<0,05 i 52,8 %, p1-3<0,01). Yriepuie 3'1COBaHO 3MiHU ITOKa3HUKIB



€HJI0TeJIiaIbHOI CUCTEMH 32 OCIIiIKYBAaHUX YMOB. YCTaHOBJIEHO, IO ITepebyBaHHS TBAPUH HA BUCOKOBYTJIEBOLHIN
IieTi 3yMOBJIIO€ 306ibII€HHS Y CUPOBaTLi KpoBi BMicTy eHporteniny-1 (ET-1) y 2,4 pasa (p1-2<0,001), akTUBHOCTI
inpynu6ensHoi NO-cuHTasu (iNOS) y 3,5 paza (p1-2<0,001) Ta aktuBanio y miokapai iNOS y 2,5 pasa (p1-2<0,001)
IOJI0 aHAJIOTIYHMX JAaHUX Y IHTAKTHUX WypPiB. 32 yMOB BUCOKOKMPOBOI AieTu nigBuilyeTbcs BmicT ET-1y cuposaTii
KpOBi y 2,3 pa3sa (p1-3<0,001), 3poctae aktusHicTb iNOS y cupoBarii KpoBi i miokapzi y 2,8 pasa (p1-3<0,001) Tay
IBa pasu (p1-3<0,001) BinnosigHO y NOPiBHSIHHI 3 aHAJIOTTYHUMH [TOKA3HUKAMU KOHTPOJIbHOI IPyIU. YTPUMaHHS
TBapyH Ha HoponediuuTHiil fieTi cripuse nigsuineHH:o pisHg ET-1y cuposarui kposi Ha 80,2 % (p1-4<0,01) Ta
aktuBanii iNOS y cupoBaTii Kposi it Mmiokapzi BifgnosinHo Ha 81,9 % (p1-4<0,05) Ta 43,4 % (p1-4<0,05) mwomo
KOHTpOJI0. JloBe[leHO, 110 [TOENHAHHS BUCOKOBYIJIEBOAHOI Ta 010aedillUTHOI IiET 3yMOBJIIOE 3pOCTaHHS BMiCTy
ET-1y cuposartui kposi y Tpu pasu (pl-5<0,001) Ta aktuBHOCTI iNOS y cupoBaTLi KpoBi i1 Miokapzi BifnoBigHo y 4,3
pasa (p1-5<0,001) ta 'y 2,7 pasa (p1-5<0,001) mo/10 3Ha4€Hb Yy iHTAaKTHUX TBApMH. OGrPYHTOBAHO, 110 HE3aJIeXHO Bif
IieTH y TBApWH aKTHUBYIOTHCS MPOLieCH 6iNKOBOI Ta JIiMifHOI TepoKkcuaanii, po3BUBa€eThCS OKCUIATUBHUU cTpec. Taki
0COOIMBOCTI Iepebiry oKCUIaTUBHUX [IPOLECiB BinOyBaIuch Ha TJli IPUTHIY€HHS! aHTMOKCHUIAHTHOTO 3aXUCTY.
3'sicoBaHi 6i0xiMiyHi IOPYIIEHHS OJHOCIPSIMOBaHI i3 PO3BUTKOM AUCTPOPIUHUX 3MiH y MioKapzi. YCTaHOBJIEH]
MeTaboJIiYHi Ta CTPYKTYPHi IOPYIIEHHS Y LOCIiAHNX TBAPUH CYIIPOBOKYIOThCS ArcbasaHcoM QyHKIIOHATBHUX
IIpolieciB aBTOHOMHOI peryJisuii miokapra. Po3BuTok nononediluTy 3yMOBUB [1IepPEeBaXKAIOYNIA BILJIUB
IlapacUMIIaTUYHOI HEPBOBOI CUCTEMU Ha CUHYCOBUH By30: (306inbmeHHss Mo Ha 20,4 %, p1-4<0,05, BP - na 39,3 %,
p1-4<0,01, SDNN - Ha 55,5 %, p1-4<0,01, rMSSD - Ha 41,4 %, p1-4<0,05, pNN 50 - Ha 41,3 %, p1-4<0,05, 3MeHIIeHHS
AMo - Ha 40,1%, p1-4<0,05, LF, mc2 - Ha 27,3 %, p1-4<0,01, VLF, mc2 - Ha 21,9 %, p1-4<0,01 Ta xoediwieHTa
cuminaro-BarycHoro 6anancy LF /HF - na 60,2 %, p1-4<0,05 mof0 JaHux y TBapUH, sKi nepebyBany Ha
CTaHJAPTHOMY XapuOBOMY pallioHi). BUCOKOByrieBOAHA Y1 BUCOKOKUPOBA Jli€Ta 32 YMOB HOAHOI AenpuBallii
XapaKTEePU3YEThCS IIOCUIEHHSIM CUMIIATUYHOI aKTUBHOCTI Ta TI0C/Ia6IeHHSIM BaryCHUX e(eKTiB Ha CHHYCOBUA
By30JI (cumIato-BarycHutl inpexc LF /HF 36inburyetscs y 1,9-2,2 pasa, p1-6<0,05). Takum 4MHOM,
BHICOKOBYTJIEBO/IHA Ta BUCOKOXXUPOBA Ji€TU 3yMOBJIIOIOTh PO3BUTOK [P (0CO6/1MBO [1pY HaBaHTaK€HHi (PYKTO3010),
BTOPUHHOI gucIinigemii (He3anexxHo Bif, Ii€TH) Ta OKUPIiHHA (CYTTEBIilLIE Y TBAPYH i3 BUCOKOXXUPOBOIO i€TOI0) Ta
NOPYIIYE TUPEOINHNI TOMEOCTas. 3a TaKUX YMOB PO3BUBAETLCS €HAOTeMiabHa AUCOYHKIiS (HEe3aIeKHO Bif gieTtn),
aKTUBYIOTbCSI OKCUIATUBHI NpolecH (MOCUIIIOI0ThCS peaklii 6iskoBoi Ta sininHoi nepoxkcuanii) Ha Ti1i IPUTHIiYeHHSs
AHTUOKCUJAHTHOTO 3aXMCTY (0OCOOIMBO 32 YMOB BUCOKOBYIJIEBOAHOI AieTH). BupaskeHuil HiITPO30-0KCHUATUBHU
CTpec Ha TJli BTOPUHHOI AUCIiNifgeMii 3yMOBIIIO€ PO3BUTOK AUCTPOPIUHUX 3MiH, CIIPUSIE aTEPOreHe3sy, o HAPOCTaE
3a yMOB HogHoi genpusatii. Takuii MeTaboiYHO-CTPYKTYPHUI AUCOaIaHC CYIIPOBOKYETHCS 3MIHAMU PeryJIsiii
CepLIeBOro PUTMY 32 PaXyHOK [TOCUJIEHHS] CUMIIATUYHOI aKTUBHOCTI Ta NI0cj1abJIeHHs BaryCHUX eeKTiB IIpu
HaBaHTaXEHHI BYIJIEBOJAMU Ta )KUPAMU 32 YMOB HaJIESKHOTO Ta 0OMEXKEHOro 3abe3nedeHHs Hogom. Kito4osi cioBa:
iHCY/IIHOPE3UCTEHTHICTb, LyKPOBUi fiabeT, OKUPiHHSA, HomonePinuT, TUPEOinHNM CTaTyC, TiNOTUPEO3,
eHJioTesianbHa PYHKLiS, BiIbHOpaJuKajlbHe OKMCHEHHS, [IepeKUCHEe OKUCHEHHS JIiMNifliB, aHTUOKCUIATHTHA
CHACTEMA, MIKpOEJIEMEHTH, CEPLIEBO-CYAUHHUI PU3UK, MioKap/l, CTPYKTYPHi 3MiHM, BapiabesIbHICTh CEPLIEBOTrO
PUTMY.

2. The scientific work is devoted to the study of metabolic, structural and functional peculiarities of the
myocardium in animals under the conditions of high-carbohydrate and high-fat diets against the background of
adequate and limited iodine supply. The animals were on the following diets: standard (group 1, control one, n=15),
high-carbohydrate (group 2, n=15), high-fat (group 3, n=15), iodine-deficient (group 4, n=15), high-carbohydrate
under conditions of iodine deficiency (group 5, n=15), high-fat under conditions of iodine deficiency (group 6, n=15)
diets. Animals of the groups 2 and 5 received a 10 % fructose solution instead of drinking water for eight weeks,
groups 3 and 6 were on a high-fat diet, and the groups 4-6 followed a diet with a limited iodine content. It was
determined that animals’ high-carbohydrate or high-fat dietary compliance, has led to the development of IR (the
HOMA-IR index increases at 94.0 %, p1-2<0,001 and 64.1 %, p1-3<0,01 respectively) and obesity (the body mass
index - BMI increases at 32.6 %, p1-2<0,05 and 52.8 %, p1-3<0,01). For the first time, changes in the parameters of
the endothelial system under the studied conditions were clarified. It was determined that the animals following a
high-carbohydrate diet leads to a 2.4-fold (p1-2<0,001) increase in the content of endothelin-1 (ET-1) in blood



serum, a 3.5-fold (p1-2<0,001) increase in the activity of inducible NO-synthase (iNOS), and a 2.5-fold (p1-2<0,001)
increase in the activation of iNOS in the myocardium compared to similar data in intact rats. Under the conditions
of a high-fat diet, the content of ET-1in the blood serum increases 2.3-fold (p1-3<0,001), and the activity of iNOS in
the blood serum and myocardium increases 2.8-fold (p1-3<0,001) and 2-fold (p1-3<0,001), respectively, in
comparison with similar indices of the control group. Such changes in the pro-/antioxidant balance were
consistent with the redistribution of magnesium, zinc, and copper concentrations in the erythrocyte mass and
myocardium of experimental animals. In particular, loading the diet with fructose in rats causes a decrease in the
content of bioelements in the erythrocyte mass and myocardium at 21.5-70.7 % (p1-2<0,05), with fats — a decrease
in the concentration of magnesium and zinc at 30.6-66.2 % (p1-3<0,05) with an increase in the copper level at 21.6-
27.1 % (p1-3<0,05) relative to the control. Iodine deprivation contributes to a decrease in the content of
bioelements at 26.2-60.4 % (p1-4<0,05) compared to data in intact animals. Combined diets caused a more
significant reduction of macro- and microelements in the erythrocyte mass and myocardium (at 30.4-76.0 %, p1-
5<0,05) compared to similar indices in animals of the control group. It has been confirmed that increased BMI
significantly affects the content of bioelements in the erythrocyte mass. A direct, medium-strength correlation
between BMI and copper concentration (r=0.41, p<0,05), an inverse correlation between BMI and magnesium (r=-
0.61, p<0,05) and zinc (r=-0.68, p<0,05) was revealed; a direct, medium-strength relationship between TC and
copper content (r=0.66, p<0,05) and an inverse, strong relationship between TC and the concentration of
magnesium (r=-0.80, p<0,05) and zinc (r=-0.83, p<0,05) in the erythrocyte mass. is accompanied by the shift of the
nucleus to the periphery of the cytoplasm. The determined metabolic and structural disorders in experimental
animals are accompanied by an imbalance of functional processes of autonomous regulation of the myocardium.
Thus, high-carbohydrate and high-fat diets predispose to the development of IR (especially in fructose loading),
secondary dyslipidemia (regardless of the diet) and obesity (more significantly in animals with a high-fat diet) and
disrupts thyroid homeostasis. Under such conditions, endothelial dysfunction develops (regardless of the diet),
oxidative processes are activated (protein and lipid peroxidation reactions increase) against the background of
suppression of antioxidant protection (especially under the conditions of a high-carbohydrate diet). Pronounced
nitroso-oxidative stress against the background of secondary dyslipidemia causes the development of dystrophic
changes, contributes to atherogenesis, which increases under the conditions of iodine deprivation. Such a
metabolic-structural imbalance is accompanied by changes in heart rhythm regulation due to the increased
sympathetic activity and weakening of vagal effects in carbohydrate and fat loading under conditions of adequate
and limited iodine supply. Key words: insulin resistance, diabetes, obesity, iodine deficiency, thyroid status,
hypothyroidism, endothelial function, free radical oxidation, lipid peroxidation, antioxidant system,
microelements, cardiovascular risk, myocardium, structural changes, heart rate variability.
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