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V. BizomocTi npo gucepraniio
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1. BioximiuHi Iporjecy B opraHismi LypiB 3 eKClleprMeHTaIbHO iHAYKOBaHUM JiiabeToM 3a Zii nuTpaTiB MarHio i
XpoMmy

2. Biochemical processes in the rats organism with experimentally induced diabetes under the action of

magnesium and chromium citrates

Pedepar:



1. MeTo1o nucepTaniitHoi po60Tu 6ys10 3'1CyBaTH BIUIUB UUTPATIB MArHilo i XpOMy, CUHT€30BAaHUX METO0M
HAHOTEXHOJIOTI], Ha OKpeMi JIaHK{ BYIJIEBOLHOIO Ta JIMiIHOro o6MiHy, NP0 /aHTUOKCUIAHTHUIN CTATyC Y KPOBi Ta
TKaHUHAaxX LypiB 3 eKCIIepUMEHTAJIbHUM aJIOKCAaHOBUM IIyKpOBUM JiabeToM (LIJJA) niis po3poOKy HOBUX MiAXO[iB
KOpeKLii MeTaboJIiYHYX NIOPYIIeHb. YIIEpIle BCTAHOBJIEHO BUP&KEHY aHTUOKCUAAHTHY Aito nuTtpartis Mg i Cr 3a
IOCJIiIPKYBaHOI I1ATOJIOTIi, PO 1O CBITYMTb 3HIKEHHS BMicTy TBK-akTMBHUX IPOAYKTIB, MiAPONEPOKCULIB JIinifiB i
Iesika HopMavlizallisi akTUBHOCTi €H3MMIB aHTMOKCHUJAHTHOT'O 3aXMCTY B KPOBi Ta TKaHMHAX TBAPUH. 3'1COBaHO, 110
rifnorJyikeMiyHa Aist JOCIIKYyBaHMX LUUTPATHUX CIIOJIYK MOXKE peasli3yBaTHC IIJIIXOM aKTUBaLil JOoCIiIpKyBaHUX
€H3UMIB BYIJIEBOJHOTO OOMiHy, HOpMasIi3alii aepoOHOro IJIiKOJIi3Y i, SIK HACIIOK, 3HWKEHHSM PiBHS ITIIOKO3U B
KPOBI Ta MiABUIIEHHSIM KOHLIEHTpaLii iHCyJliHy Ta C-nienTuay B Iy1a3Mi KpoBi mypiB i3 LIJIA. Bnepiue nokasaHo, 1o
IOCIIiIPKyBaHi HAMU CITOJIYKU 3HIDKYIOTh BMICT XOJIECTEPOJIY Ta 3arayIbHUX JIIIifIB y [71a3Mi KPOBI 32 LIyKPOBOTO
IiabeTy, 0 MOXE CBiIYUTH NPO iX aHTUATEPOreHHN edeKT. Ha OCHOBI OTpUMaHUX €KCIIEPUMEHTAIBHUX JaHUX
OOI'PYHTOBAHO MO3UTUBHUI BIIJIMB LIUTPATiB MarHiio i XpoMy, CHHT€30BaHMX METOLOM HaHOTEXHOJIOTIi, Ha OOMiHHI
IIPOLIECH B OpraHi3mi mypis 3a ymoB LIJIA. 3anpornoHOBaHO METOJ, 3aCTOCYBAHHS Pi3HUX [03 UUTPATIB MarHito Ta
XPOMY 3 METOIO 3aI106iraHHs pO3BUTKY Ta KOPEKIii rinepriikemii, o Mo>ke CTaTy OCHOBOIO PO3pO0JIEHHS

e(EeKTUBHUX MEJUYHMUX 3aCO0iB IJ151 NPOPINIAKTUKY Ta JIIKYBaHHS LIyKPOBOTO AiabeTy Ta MOro YCKJIAIHEHb.

2. The aim of dissertation was elucidate of some biochemical features of the carbohydrate and lipid metabolism,
antioxidant defense system in blood and tissues of rats with experimental diabetes under the influence different
doses of magnesium (100, 250 and 500 mg Mg2+/kg bw) and chromium (10 and 25 pg Cr3+/kg bw) citrates and
develop a new approaches of correction the metabolic disorders. Citrate compounds were synthetized by
nanotechnology method. The influence of magnesium and chromium citrates on the activity of carbohydrate
metabolism key enzymes and it's metabolites contents, content of total lipids and their classes, the lipid oxidation
products and activity of antioxidant enzymes in the body of rats with experimental diabetes mellitus was
investigated. Oppression of the functional activity antioxidant defense system and intensification of the lipids
peroxidation in diabetic rats were detected during experiments. It has been shown increase the content of TBA-
active products, lipid oxidation products and decrease activity of the antioxidant enzymes in the rats’ organism
with experimental diabetes mellitus. However, pronounced antioxidant effect of magnesium and chromium
citrates under the diabetes was detected. As evidence, it has been shown that oral introduction of macro- and
micronutrient citrates compounds decrease the content of TBA-active products, lipid oxidation products and
increase activity of the antioxidant enzymes in the rats’ organism with experimental diabetes mellitus. Besides,
addition to the diet of magnesium citrate (in doses of 100- and 250 mg Mg2+ / kg bw) and together with chromium
citrate (in doses 250 mg Mg2+/ kg bw and 25 pg Cr3+/ kg bw) has been contributed to the improvement of the
functional status of the glutathione defense system compared to these indexes in diabetic animals. It was
established significant increase glucose concentration and decreased insulin and C-peptide concentrations in
blood plasma diabetic rats. Also activity of glucose-6-phosphate dehydrogenase in red blood cell, liver, skeletal
muscle and pancreas was decreased in diabetic rats. However, activity of the lactate dehydrogenase increased in
red blood cell and skeletal muscle, but decreased in liver and pancreas in diabetic rats. Hypoglycemic action of
investigated compounds was established. Activation enzymes of carbohydrate metabolism and normalization
aerobic glycolysis were observed under action of citrate compounds. As a consequence, under the influence of
magnesium citrate, both independently and consistently with chromium citrate, in the animals had shown
significant increase insulin and C-peptide concentrations and, also, decrease glucose concentration. Preferable
normalizing effect was observed when applied magnesium citrate in dose 250 mg Mg/ kg bw and with chromium
citrate in dose 25 pg Cr/kg bw. The content of total lipids, phospholipids, cholesterol and free fatty acids were
decreased in diabetic rats. It was shown for the first time that the studied compounds decrease the content of
total lipids, phospholipids, cholesterol and free fatty acids in blood plasma of diabetic rats under influence of
magnesium and chromium citrates. These data could be evidence of anti-atherogenic effects of the investigated
compounds. The method of applying magnesium and chromium citrates in studied doses for prevention and
correction of hyperglycemia was proposed. It could be the base for the creating a new medical remedies for the
prevention and treatment of diabetes mellitus. Effectiveness of the magnesium citrate on its own and in



combination with chromium citrate on the metabolism of rats’ organism with diabetes was experimentally
substantiated. It was proved that complex of citrates can prevent and correct of metabolic disorders under
diabetes mellitus. The obtained data broaden the understanding of the biochemical mechanisms of hypoglycemic
effect of these compounds.
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