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1. BB BUCOKOKAJIOPiMHO] AiieT Ha MeTaboJIiuHi, CTPYKTYPHi Ta QyHKIiOHa/IbHI 0COOGIMBOCTI NEYiHKK Ta
i IIJTYHKOBOI 3271034 LIYPiB.

2. The influence of high calorie diet on metabolic, structural and functional features of liver and pancreas of rats.

Pedepar:

1. EkcriepyMeHTasIbHO OOrpyHTOBaHa JMHaMiKa J1ieTOiHAYKOBaHOI I'yMOpasbHOI peryJsilii XapyoBoi IOBeAiHKHY,
3'SICOBaHi I10CJIiIOBHICTb PO3BUTKY i B3a€MO3B'sI3KM META00IYHUK, PYHKIIOHANBHUX i CTPYKTYPHUX 3MiH II€YiHKU 1
IiIMIJTYHKOBOI 3271031 3aJI€3KHO BiJl TPUBAJIOCTi IepeOyBaHHS Ha BUCOKOBYTJIEBOHI Ta BUCOKOXKMPOBIi lieTax.
YcTaHoBJIeHO, 10 NepebyBaHHS TBapUH Ha BUCOKOBYIJIEBOIHIN (2-ra rpyma) abo BUCOKOXKUPOBIH (3-Ts TpyIa) AieTi
3YMOBJIIO€ 3pDOCTaHHS iHAeKcy Macu Tina. Ha 35-Ty o6y criocTepeskeHHs! 30iIbIIyeThCs BMICT JIENITUHY Y CUPOBATL
KpoBi mypiB 2-1i 3-i rpyn Ha 23,34 1 30,56 % (p1-2,3<0,05) Ha T71i 3MeHIIeHHSs piBHSA rpesiHy Ha 24,04 i 28,85 % (pl-
2,3<0,05) BifmoBigHO o010 KOHTPOJIO (1-11a rpyna, CTaHJapTHUN Xap4yoBui pauioH). Ha 35-Ty o0y BoCHimKeHHs Y
TBApUH 32 YMOB BUCOKOBYTJIEBOJHOTO i BUCOKOKUPOBOI'O BUTOJJOBYBaHH 3POCTA€ iHIEKC iHCYIiIHOPE3UCTEHTHOCTI
HOMA-IR Ha 55,211 42,33 % (p1-2,3<0,05), koedinieHt areporenHocti - y Tpu i 2,60 pasa (p1-2,3<0,05) BinnosigHO
00 KOHTpoJIto. [Tpouiecu nepekucHoi gecTpykuii 6ikiB mporpecyoTs 3 46-1 1obu criocTepeskeHHs,

HaliHTEHCHUBHillle y MediHLi He3aJe>XKHO Bif AieTu (BMiCT IpOAyKTiB OKMCHOI Moaudikallii 6i/KiB nepeBullye AaHi



KOHTpoJIIO y 2,62-4,51 pasa, p1-2,3<0,01). IHTeHCUBHICTb JliNonepoKcuaanii BUIa 32 YMOB BUCOKOBYIJIEBOIHOI TieTH
y HiFIyHKOBIH 3271031 (BMICT IPOAYKTIB, 1[0 pearyoTs Ha TiobapbiTypoBy kucioty — TBK-AII 3pocTae Ha 41,78~
87,17 %, p1-2<0,05), Bucoko>xxupoBoi - y neyinuj (pisenb TEK-AIl nepesulllye BUXigHi TIOKa3HUKU Maike y ABa-
wicTb pasis, p1-3<0,05). BmicT HiTpuT-ioHa y cupoBariii KpoBi 3meHuyeTbcs (Ha 15,07 %, p1-2<0,05) y TBapuH, siKi
nepebyBayiy Ha BUCOKOBYIJIEBOJHIN fieTi Ha 21-11y 06y BUTOJOBYBaHHSI, a 32 YMOB BUCOKOXXUPOBOi — Ha 35-Ty
o6y (Ha 20,90 %, p1-3<0,05) 010 KOHTPOJIIO. YCTAaHOBMJIM aKTHBallilo iHaAynubenbHoi NO-cuHTa3u y nevinni
TBapuH 2-i rpynu Ha 46-Ty 1o6y (Ha 18,26 %, p1-2<0,05), 3-i - Ha 35-Ty 106y crioctepeskeHHs (Ha 20,13 %, pl-
3<0,05) mo0 naHux y iHTaKTHUX TBApUH. Y HiJMIYHKOBIN 321031 CIIOCTEpiraay OfHOCIPSIMOBaHI 3MiHM.
dyHKUiOHAJNIBHI 3MiHN XapaKTepU3YIOThCSl PAaHHIM PO3BUTKOM LIUTOJII3y relIaTOLUTIB (3pOCTaHHS aKTUBHOCTI
aslaHiHaMiHOTpaHcdepasu y cupoBaTLi KpoBi 3 21-i o 56-Ty 106y gociaimkeHHs Ha 67,14 % -y 3,24 pa3a i na 84,28
% -y 3,47 pasa, p1-2,3<0,05 momo KOHTPOJIIO; acrapTatamiHoTpaHcdepasy — maibke y [1Ba - [Ba 3 OJIOBUHOIO Pa3a,
p1-2,3<0,05 - i3 46-i no 56-Ty KOOy HOCIiAKEHHS). Y paHHI TEpMiHU CIIOCTEPEXEHHS 3POCTA€ aKTUBHICTb JIy>KHOI
docdoTasy, 10 Iporpecye 3 TepMiHOM BUTOJIOBYBaHHs Ha 16,67 % -y 2,08 pasa (p1-2<0,05) 3a ymOB
BUCOKOBYTJIEBOJHOI Ta Ha 48,28 % - Maibke y I'aTh pasis (p1-3<0,05) — Ha TJ1i BUCOKOKMPOBOTO BUTOJJOBYBaHHS
10710 3HaY€Hb Y TBAPUH KOHTPOJIbHOI rpynu. PO3BUTOK xoJiecTady NiATBepKye akTUBAaLlig O-TyIyTaMinTpaHchepasu
Ha 67,70 % - y nBa pasu (p1-2<0,01) Ha T/1i HAMIPHOTO CIIOXXUBAHHS XUPIB (3 35-1 110 56-Ty KOOy HieTn) Ta Ha 73,83~
87,69 % (p1-2<0,01) 32 HaEMipHOTO CIIOKMBaHHS QPPYKTO3U (3 46-1 110 56-Ty 106Y), 3pOCTaHHS 3arajlbHOrO i
3B’93aHOro 6iipy6iHy BignosigHo Ha 70,30 % - maitxke y Tpu pasu (pl1-2,3<0,05) i Ha 56,25 % -y 2,30 pasa (pl-
2,3<0,05), o CyTTEBO He 3aJIeKUTh Bif AieTu (3 35-1 1o 56-Ty 1o6y). 3a yMOB BUCOKOKAJIOPIAHUX TiET
riCTOCTPYKTYypa IeYiHKHU i MiIIyHKOBOI 3371031 XapaKTepU3y€eThCsl PO3BUTKOM IUCTO(PIUYHMK 3MiH, 3aM1aJIbHOTO
IIPOLIECY Ta XOJIECTA3Y, L0 IIPOrPECYIOTh 3 TEPMIHOM BUrOi0BYBaHHS. Ha Tiii BUCOKOQPYKTO3HOI Ai€TU BIIPOJOBX
CIIOCTEPEKEHHS Nporpecye niMmdouuTapHa iHQinbTpaLis i TposiBU xoJsecTady. Bucokoxuposa giera
CYIIPOBOMKY€ETHCSI PO3BUTKOM >KUPOBO] iHDinbTpalii renatouuTiB Ta gucTpodiyHMMY 3MiHaMU CyAUH (Iedopmarliis
IIPOCBITY, Ae30praHisallisi CTiHKY, CIaX). Y MiALIIIyHKOBIi 3271031 IepeBa’kaloTh HaOPSIKOBI IPOLIECH i sSIBULIA CTa3y
B CyauHax. [IpakTu4He 3Ha4eHHs1 OTPUMAaHUX PE3YJIbTATiB. YCTAHOBJIEHI HAIIPSIMOK Ta iIHTEHCUBHICTb 3MiH
rOPMOHaJIbHO-METab01iyHOTO0 Po(isnio, 3MileHHS PO~ /aHTUOKCUIAHTHOI PiBHOBAary, €HA0TeNiaJIbHO]
IVCQYHKII, 110 y3roIKYIOThCS i3 CTPYKTYPHO-(QYHKIIIOHaIbBHUMU 3MiHAMU II€YiHKY # MiJIITYHKOBOI 3a7103H,
MOXXYTb PO3LIMPUTHU renaTolaHKpeaTooiiapHi pu3uKu Ta 6yTU paHHIMUA TPOTHOCTUYHUMU MapKepaMU PO3BUTKY
METaboJIiYHOTO CUHAPOMY. OTpUMaHi JaHi MOXKYTb OYTH TEOPETUYHOIO OCHOBOIO [1J151 TPOBEIE€HHS KJIiHIYHUX
CIIOCTEPE’KEHD i JOTIOBHEHHS IPEBEHTUBHUX 3aXO0]liB HETATUBHOTO BIVIMBY BUCOKOKAJIOPIMHUX i€T HA CTPYKTYPHO-
(dyHKLiOHAIbHI 0COBIMBOCTI [eYiHKY I MifTyHKOBOI 3a71031. KiII040Bi cj10Ba: iHCY/1iIHOPE3UCTEeHTHICTD, LIyKPOBUIA
ZiabeT, OXUPiHHS, MeTabOIiUHUI CUHIIPOM, TPeJliH, JIENITUH, OKMCHA Moau(ikalis 6isKiB, epeKrucHe OKUCHEHHS
JIMiAiB, aHTMOKCUIATHTHA cucTeMa, NO-CUMHTa3Ha CUCTEMA, HITPO30OKCUAATUBHUN CTPEC, E€YiHKa, MiIIITYHKOBA

3a7103a, QyHKIioHabHI i MOpdoJioriuni 3MiHuY, rernaros. ['anysb — MeguIHa.

2. The dynamics of diet-induced humoral regulation of dietary behaviour was experimentally substantiated, the
sequence of development and interrelationships of metabolic, functional and structural changes in the liver and
pancreas were clarified depending on the duration of high-carbohydrate and high-fat diets. It has been established
that the presence of animals on a high-carbohydrate (2nd group) or high-fat (3rd group) diet causes an increase a
body mass index. On the 35th day of observation, an increased content of leptin in the blood serum of rats of the
2nd and 3rd research groups by 23.34 % and 30.56 % (p1-2,3<0.05) increases against a decrease of ghrelin level by
24.04 % and 28.85 % (p1-2,3<0.05), respectively, compared to control (Ist group, standard diet). On the 35th day of
the study in animals under conditions of a high-carbohydrate and a high-fat feeding, insulin resistance index
HOMA-IR increases by 55.21 % and 42.33 % (p1-2,3<0.05), atherogenic coefficient - by three and 2.60 times (p1-
2,3<0.05), respectively, compared to control. The processes of peroxidative destruction of proteins progress from
the 46th day of observation, most intensively in the liver, regardless of diet (the content of oxidative modification
of proteins products exceeds the control data by 2.62-4.51 times, p1-2,3<0.01). The intensity of lipoperoxidation is
higher in the pancreas under a high-carbohydrate diet conditions (the content of products reacting to
thiobarbituric acid - TBA-AP increases by 41.78-87.17 %, p1-2<0.05), and in the liver under high-fat diet (the level of



TBA-AP exceeds the baseline values by almost two to six times, p1-3<0.05). The content of nitrite ion in the blood
serum decreases (by 15.07 %, p1-2<0.05) in animals that were on a high-carbohydrate diet on the 21st day of
feeding, and under conditions of a high-fat - on the 35th day (by 20.90 %, p1-3<0.05) compared to the control.
Activation of inducible NO-synthase in the liver of animals of the 2nd group was found on the 46th day (by 18.26 %,
p1-2<0.05), the 3rd - on the 35th day of observation (by 20.13 %, p1-3<0.05) compared to the data in intact animals.
The unidirectional changes were observed in the pancreas. Functional changes are characterized by the early
development of hepatocyte cytolysis (increase the activity of alanine aminotransferase in the blood serum from the
21st to 56th day of the study by 67.14 % - 3.24 times and by 84.28 % - 3.47 times, p1-2,3<0.05 compared to the
control; aspartate aminotransferase - by almost two - two and a half times, p1-2,3<0.05 from 46th to 56th day of
the study). In the early period of observation, the activity of alkaline phosphatase increases, progressing with the
period of feeding by 16.67 % - 2.08 times (p1-2<0.05) under conditions of high-carbohydrate and by 48.28 % -
almost five times (p1-3<0.05) - against the background of high-fat feeding compared to the values in animals of
control group. The development of cholestasis is confirmed by the activation of o-glutamyl transferase by 67.70 % -
double (p1-2<0.01) on the background of excessive fat intake (from 35th to 56th day of diet) and by 73.83-87.69 %
(p1-2<0.01) in case of excessive fructose intake (from 46th to 56th day), an increase of total and bound bilirubin by
70.30 % - almost by three times (p1-2,3<0.05) and by 56.25 % - 2.30 times (p1-2,3<0.05), respectively, which does
not significantly depend on the diet (from 35th to 56th day). Under conditions of high calorie diets, the histological
structure of the liver and pancreas is characterized by the development of dystrophic changes, inflammatory
process and cholestasis that progress with the duration of feeding. Lymphocytic infiltration and cholestasis signs
progress during observation on a background of a high-fructose diet. A high-fat diet is accompanied by the
development of fatty infiltration of hepatocytes and dystrophic changes of vessels (luminal deformation, wall
disorganisation, sludge). In the pancreas, edematous processes and vascular stasis prevail. Practical significance of
the results. The direction and intensity of changes of the hormonal and metabolic profile, shift of pro-/antioxidant
balance, endothelial dysfunction, which are consistent with the structural and functional changes in the liver and
pancreas, may increase hepatopancreatobiliary risks and be early prognostic markers of metabolic syndrome
development. The obtained data can serve as a theoretical basis for clinical observations and supplementation of
preventive measures of the negative impact of high-calorie diets on the structural and functional characteristics of
the liver and pancreas. Key words: insulin resistance, diabetes mellitus, obesity, metabolic syndrome, ghrelin,
leptin, oxidative modification of proteins, peroxide oxidation of lipids, antioxidant system, NO-synthase system,
nitric oxide stress, liver, pancreas, functional and morphological changes, hepatosis. Branch - medicine.
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