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

Pedepar:

1. EkcriepuMeHTasIbHO OOrpyHTOBaHa JMHaMiKa JieTOIHAYKOBAaHOI 'yMOpaJbHOI peryJsilii Xap4oBoi NOBEAiHKY,
3'9COBaHi NOCiOBHICTb PO3BUTKY i B3a€MO3B'SI3KM META00IiYHUX, QYHKLIOHAIBHUX i CTPYKTYPHHUX 3MiH NEYiHKMU 1
IiALTYHKOBOI 3271034 3aJ1€KHO Bifl TPMBAJIOCTI IlepebyBaHHs Ha BUCOKOBYTJIEBOAHIN Ta BUCOKOXXUPOBIi JieTax.
YcTaHoBJIeHO, 10 epebyBaHHS TBAPUH HA BUCOKOBYIJIEBOIHIN (2-ra rpymna) abo BUCOKOXKUPOBIH (3-Ts Tpyma) AieTi
3yMOBJIIO€ 3POCTaHHS iHIeKCy Macu Tisla. Ha 35-Ty 106y criocTepesKeHHs 30ibIyeThCsl BMICT JIEITUHY Y CUPOBATL
Kposi mypiB 2-ii 3-i rpyn Ha 23,34 1 30,56 % (p1-2,3<0,05) Ha TJ1i 3MeHIIeHHs piBHS rpeJtiny Ha 24,04 i 28,85 % (pl-
2,3<0,05) BifnoBigHO 1010 KOHTPOJIO (1-11a rpyna, CTaHJapTHUN Xap4yoBuil pauioH). Ha 35-Ty no6y BoCaiIKeHHs Y

TBAPUH 3a YMOB BUCOKOBYIJIEBOLHOT'O i BUCOKOXMPOBOT'O BUTONOBYBAHHS 3pOCTA€ iHILeKC iHCYJIiHOpeSI/ICTeHTHOCTi



HOMA-IR Ha 55,211 42,33 % (p1-2,3<0,05), koediuieHT aTeporeHHOCTi — y Tpu i 2,60 paza (p1-2,3<0,05) BinnosigHO
00 KOHTpoJIto. [Tpoliecu nepekucHoi gecTpykuii 6ikiB mporpecyoTs 3 46-1 o6y criocTepeskeHHs,
HaliHTEHCUBHillle y MeYiHlli He3aJIe>KHO BiJl AieTy (BMiCT IPOLYKTiB OKMCHOI Mopudikalii 6iykiB nepesulye AaHi
KOHTpOJIO Yy 2,62-4,51 pasa, p1-2,3<0,01). IHTEHCUBHICTS JlinonepoKcualii BUia 3a yMOB BUCOKOBYIJIEBOIHOI 1i€TH
y HiAMTYHKOBI 321031 (BMiCT IPOAYKTIB, 10 pearyioTh Ha Tio6ap6iTypoBy kucnoty — TEK-AIT 3pocrae Ha 41,78-
87,17 %, p1-2<0,05), BuCcOKO>XX1poBoi - y neuyinui (pisenb TEK-AIl nepeBulllye BUXigHi IOKa3HUKU Maike y [Ba-
wicTb pasis, p1-3<0,05). BmicT HiTpuT-ioHa y cupoBariii KpoBi 3meHuyeTbcs (Ha 15,07 %, p1-2<0,05) y TBapuH, sKi
nepebyBayii Ha BUCOKOBYIJIEBOIHIH fieTi Ha 21-11y 06y BUTOJOBYBaHHSI, @ 32 YMOB BUCOKOXXUPOBOi — Ha 35-Ty
o6y (Ha 20,90 %, p1-3<0,05) mom0 KOHTPOJIIO. YCTAaHOBUIIM aKTHBalilo iHaynubdenbHoi NO-cuHTa3u y neviHni
TBapuH 2-i rpynu Ha 46-Ty no6y (Ha 18,26 %, p1-2<0,05), 3-i - Ha 35-Ty 706y cnoctepesxeHHs (Ha 20,13 %, pl-
3<0,05) moa0 faHuX y iHTAaKTHUX TBApUH. Y MiJIIYHKOBIN 3271031 CriocTepirasy oHOCIPSIMOBaHI 3MiHMU.
®yHK1iOHAJIBHI 3MiHM XapaKTepU3YIOThCSl PAaHHIM PO3BUTKOM LIMTOJIi3y Te€MaTOLUTIB (3pOCTAHHS aKTUBHOCTI
aslaHiHaMiHOTpaHcdepasu y cupoBaTii Kposi 3 21-i o 56-Ty 106y mocaimkeHHs Ha 67,14 % -y 3,24 pa3a i Ha 84,28
% -y 3,47 pasa, p1-2,3<0,05 1010 KOHTPOJIIO; aciapTaTaMiHoTpaHc(epasu — Maibke y [1Ba - [1Ba 3 II0JIOBUHOIO Pasa,
p1-2,3<0,05 - i3 46-i o 56-Ty KOOy HOCiAKEHHS). Y paHHI TEpMiHU CIIOCTEPEXEHHS 3POCTA€ aKTUBHICTb JIy>KHOI
docdoTasy, 1o nporpecye 3 TepMiHOM BUTOJIOBYBaHHS Ha 16,67 % -y 2,08 pasa (p1-2<0,05) 32 ymOB
BHICOKOBYTJIEBO/IHOI Ta Ha 48,28 % - Mailke y I'sTh pasis (p1-3<0,05) — Ha TJi BUCOKO>XUPOBOTO BUTOJOBYBaHHS
00 3HaUY€Hb y TBAPMH KOHTPOJIbHOI rpyny. PO3BUTOK X0JIeCTa3y MiATBEPAXKY€e aKTUBalligd O-TIyTaMinTpaHcdepasu
Ha 67,70 % - y nBa pasu (p1-2<0,01) Ha TJ1i HAAMIpPHOrO CIIO>XXUBAHHS XXUPIB (3 35-1 Mo 56-Ty KOOy AieTn) Ta Ha 73,83~
87,69 % (p1-2<0,01) 32 HaEMipHOTO CIIOKMBaHHS PPYKTO3U (3 46-1 110 56-Ty 106Y), 3pOCTaHHS 3arajlbHOTO i
3B’13aHOro 6iipy6iHy BignoigHo Ha 70,30 % - maitke y Tpu pasu (pl1-2,3<0,05) i Ha 56,25 % - y 2,30 pasa (p1-
2,3<0,05), 1m0 CYTTEBO HE 3aJI€XUTh Bif, ieTH (3 35-i no 56-Ty 100y). 32 yMOB BUCOKOKAJIOPIMHUX Ji€T
riCTOCTPYKTypa IEeYiHKHU i MiIIyHKOBOI 3371031 XapaKTepU3y€eThCsl PO3BUTKOM IHUCTO(IYHMK 3MiH, 3aM1aJIbHOTO
IIPOLIECY Ta X0JIECTa3y, 110 IPOrPeCyIOTh 3 TEPMiHOM BUTOIOBYBaHHS. Ha Tiii BUCOKOQPYKTO3HOI Ai€eTU BIIPOAOBXK
CIIOCTEPEsKeHHs Iporpecye JiMmdouuTapHa iHiabTpauis i NposBu xojecTasy. Bucokoxuposa ziera
CYIIPOBOIPKY€ETbCSI PO3BUTKOM >KAPOBOI iH(inbTpallii renaTouuTis Ta ZUCTPOPIYHUMU 3MiHAMU CyuH (Tedopmallis
IIPOCBITY, Ae30praHisallisi CTiHKY, CIaK). Y MiAUIIyHKOBIi 3271031 IepeBa’kaloTh HaOPSIKOBI IIPOLIECH i SIBULIA CTa3y
B cyauHax. [IpakTuyHe 3HaUeHHs1 OTPUMAHUX PEe3yJIbTaTiB. YCTAHOBJIEHI HAIIPSIMOK Ta iHTEHCUBHICTb 3MiH
rOPMOHAJIbHO-META00IiYHOTO NPO(Piso, 3MillleHHS IPO-/aHTUOKCHUIAHTHOI PiBHOBAru, €HA0TeiaIbHO]
IVCQYHKLIi, M0 y3roKYIOThCS i3 CTPYKTYPHO-(QYHKIIOHAIbBHUMU 3MiHAMU II€YiHKY U MiJIIYHKOBOI 3a7103H,
MOXXYTb PO3LIMPUTHU renaTolaHKpeaTooiiapHi pu3uku Ta 6yTy paHHIMUA TPOTHOCTUYHUMU MapKepaMU PO3BUTKY
MeTaboJliYHOro cuHApPoMy. OTpHMMaHi AaHi MOXYTb OYyTH TEOPETUYHOIO OCHOBOIO 1171 TPOBEIEHHS KJIiHIYHUX
CIIOCTEPEKEHD i JOTIOBHEHHS [IPEBEHTUBHUX 3aXO01iB HETaTUBHOTO BIVIMBY BUCOKOKAJIOPIMHUX [i€T Ha CTPYKTYPHO-
dyHKIiOHAIBbHI 0COBIMBOCTI MeYiHKY I MifITyHKOBOI 3a1031. Ki1I040Bi cj10Ba: iHCY/1IHOPE3UCTEeHTHICTD, LlyKPOBUIl
niabeT, OXUPiHHS, MeTaboIiUHUI CUHIIPOM, TPeJliH, JIENITUH, OKMCHA Moaudikalis 6i/KiB, TepeKrucHe OKUCHEHHS
JIiMifiB, aHTMOKCUIATHTHA cucTeMa, NO-CUHTa3Ha CUCTEMA, HITPO30OKCUAATUBHUN CTPEC, IE€YiHKa, MiIIITYHKOBA

3a7103a, QyHKIioHANBHI i MOpdosoriuni 3MiHuy, rernaros. ['any3b — MeguIuHa.

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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