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1. MeTabosiuHi npouecu B OpraHi3mi Iypis 3a Aii HUTPaTiB BaHAJiI0 Ta XpOMY Ha TJIi €eKCIIEpUMEHTAIbHOTO
IIyKPOBOTO ZiabeTy

2. Influence of vanadium and chromium citrates on the metabolic processes of rats with experimental diabetes
mellitus

Pedepar:

1. Y puceprauiiiHiil po60Ti €KCIIEPUMEHTANIBHO OOIPYHTOBAHO MOJKJIMBICTb 3aCTOCYBaHHS LIUTPATIB BaHAL IO Ta
XPOMY, CUHT€30BaHUX 3 BUKOPHCTAaHHSIM HAHOTEXHOJIOTII, 3 METOI0 KOPEeKLii IOPyIIeHb META00 IIYHIX IPOLECIB B
opratiami 3a IIyKpoBOTo JiiabeTy. Yrepiue 3'1COBaHo, 10 BILJIMB LIUTPATiB BaHAiI0 Ta XpOMY Ha JIOCIiI>KyBaHHI
npoliecy B opranismi mypis i3 ELJ] 3ayeXuTh Bif iXHiX 103 i peanisyeTbcs yepes 6€3110CcepeiHIO [il0 Ha KOHKPETHI
MillleHi, SKUMU € OKPeMi JIAaHKM BYIJIEBOLHOTO Ta JIilliTHOTO 0OMiHY, a TAKOK aHTUOKCUIAHTHA CUCTEMA B
IOCIiIPKyBaHUX TKaHUHaX MypiB. OTpUMaHi pe3ysbTaTy JOCiIKEHD BIIEPIIE JO3BOJIUIN BCTAHOBUTU
rinorsikeMiqyHui, aHTUaTepOreHHUI Ta aHTUOKCUAAHTHUH BIUIUB LIUTPATy BaHaLo, y fo3ax 0,125, 0,5 ta 2,0 MKr
V/mia Bogy, Ta LUTPATy XpoMy, y no3sax 0,11 0,2 mxr Cr/mi Bogu, Ha TJli ByKpOBOTo fiabety. loBeeHO, 110
NIO€IHAHUI BIUIMB UUTPATiB BaHagjo (0,5 MKr V/mz Bogn) Ta xpomy (0,1 Mkr Cr/mJ1 BOJM) IPU3BOJUB [I0 3HIDKEHHS

KOHLIEHTpaLii I7II0K031 Ta BMICTY IV1iKO3UJIbOBAHOT'O reMOrI00iHy B KPOBI, @ TaKOXK 3arobiras BTpaTi Macu Tina



mypis 3 ELIJI. BcTaHOBJIEHO BUPaKEHY aHTUOKCUIAHTHY Ail0 LUTPATIB BaHATi0 Ta Xpomy 3a EILJ], po 10 CBig4uTh
3HMKeHHS BMicTy ['T1J] Ta TBK-akTMBHUX IPOAYKTIB SIK y MJ1a3Mi, TaK i B TKAHWHAX TBapyH. BCTaHOBIEHO
[IO3UTUBHUM [10303aJIEXKHUN BIUIMB 3aCTOCOBAHMX CIIOJIYK Ha CUCTEMY aHTMOKCUJAHTHOIO 3aXUCTY Y MEYiHI,
HUPKaX, CKeJIETHUX M's13aX, MiINTYHKOBIH 3a/103i #1 KpoBi mypiB i3 EIIJI. BcTaHOBIEHO aHTUATEPOTeHHY Jilo, sIKa
peanisyeTbCsl LUIIXOM 3HIKEHHS 3arajibHOro BMICTy JiniziB, pocdoninizis, HeeTepr@pikoBaHOTO XOJIECTEPOILY,
TPUALMJITIIILEePOJIiB y KpoBi TBapuH 3 EIL]] IlinTBepskeHO, 10 NOeJHAHUN BILJIMB LIATPATIB BaHAL{I0 Ta XPOMY, Ha
IOCJiIKyBaHHI MeTaboJIiuHi IIPOLleCH B OpPraHi3mi 3a LiyKpOBOrO AiabeTy, 110 MOXKe OyTU TepaleBTUYHUM IiIX0A0M

y NpoQisiaKTULli Ta JIiIKyBaHHI JAaHOT'O 3aXBOPIOBAHHS i IOrO YCKJIAIHEHb.

2. The aim of the dissertation was to research the features of antioxidant system, lipid metabolism in blood and
tissues of rats with experimental diabetes mellitus (EDM) under the influence of vanadium and chromium citrates
synthesized by nanotechnology method and to develop new approaches to prevent the occurrence and correction
of metabolic disorders in diabetes. To achieve this aim, three stages of experimental research were conducted. At
the first stage of the experimental part, we investigated the influence of vanadium citrate at the dose of 0.125, 0.5
and 2.0 pg V/ml of water. At the second stage of the experimental research we investigated the influence of
chromium citrate at the dose of 0.1 and 0.2 pg Cr/ml of water. And at the third stage of the experimental research
we investigated the complex influence of vanadium and chromium citrates at the dose of 0.5 ug V/ml and 0.1 ug
Cr/ml water. The body weight of male rats was 100-120 g. On the 31st day of the study (the I, Il and III stages of the
experimental research), animals were induced with EDM by a single intraperitoneal injection of 5% solution of
alloxan monohydrate ("Synbios", Ukraine) in the amount of 150 mg/kg of body weight of the animal (as solvent
0.9% NacCl). The animals were starving during the last 24 hours. Control rats were injected intraperitoneally with
0.9% NaCl. We investigated the effect of vanadium and chromium citrate on the blood glucose concentration,
insulin, the content of glycosylated hemoglobin, bodyweight and organs of animals, the content of lipid
peroxidation products, the activity of enzymes of antioxidant defence system, the content of total lipids, and
phospholipids in rats with EDM. It was found that blood glucose concentration and the content of glycosylated
hemoglobin in the animals under EDM significantly increased, which indicated as result of developed
hyperglycemia. However, when exposed to vanadium and chromium citrate, both separately and jointly, blood
glucose concentration decreased. The normalizing effect was observed with the use of vanadium citrate in the
doses of 0.5 pg V/ml water and chromium citrate in the doses of 0.1 ug Cr/ml water. The antioxidant properties of
vanadium and chromium compounds are entail the normalization of the antioxidant system in the blood and
tissues of rats with EDM. With the combined action of vanadium and chromium citrates in animals with EDM, the
content of lipid hydroperoxides in the blood, skeletal muscle and pancreas and TBARS in the liver, skeletal muscle
and pancreas significantly decreased. In addition, superoxide dismutase activity was increasing in the liver, skeletal
muscles and pancreas and catalase activity was increassing in the liver, but was decreasing in skeletal muscle.
Glutathione peroxidase activity was increasing in the liver and pancreas, but decreased in skeletal muscle and
kidneys. Glutathione reductase activity also increased in red blood cells, pancreas, but decreased in the kidneys,
while the content of reduced glutathione was increasing in all research tissues in comparison to the parameters in
animals with EDM. We observed changes in separated links of lipid metabolism in rats with EDM. Rats which were
treated with vanadium citrate and chromium citrate improved their lipid metabolism under EDM. Thus, the
influence of vanadium citrate in three different doses decreased the content of total lipids, phospholipids and
esterified cholesterol in the blood of diabetic rats. In the blood of rats with EDM the effect of chromium citrate at
the dose of 0.1 ug Cr/ml of water significantly reduced the content of total lipids and phospholipids, and at the
dose of 0.2 ug Cr/ml of water the content of non-esterified and esterified cholesterol compared to indicators in
animals from the EDM. Due to the complex influence of vanadium and chromium citrates, the contents of
phospholipids, non-esterified cholesterol, triacylglycerols decreased and the content of mono- and diacylglycerol
increased compared to parameters in animals with EDM. We found that the compounds, which were synthesized
by using nanotechnology, did not have toxic effects and were well absorbed in the body of rats. For the first time, it
has been established that the combined use of vanadium citrate at the dose of 0.5 pg V/ml water and chromium
citrate at the dose of 0.1 ug Cr/ml water can be effective for the correction of metabolic disorders, in particular



hyperglycemia, dyslipidemia and oxidative stress that occur under diabetes. The results of the studies suggest that
the use of the appropriate concentrations of these microelements may be an attractive therapeutic approach for
the prevention and treatment of diabetes.
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