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time. Night shifts, flights, jet lag and active nightlife contribute to the disturbance of circadian
thythms. Normally, the biclogical rhythms are regulated by melatonin, which is known to be
secreted in the dark. Even a slight lighting inhibits its synthesis. It has been shown that melatonin
has a wide range of biological effects but its main feature is a powerful antioxidant action.

The aim of the work was to study the indices of free radical oxidation of biomolecules and
antioxidant system in the rats’ liver under subacute alcohol intoxication conditions. its combination
with light exposure and melatonin administration.

The experiments were conducted on 32 albino male rats with body weight of 180-230 g. A
subacute alcohol intoxication was induced by intragastric administration of 40% ethanol in a dose
of 7 ml/kg of the body weight for 7 days. A light exposure was caused by keeping animals under a
fluorescent light of 1500 lux intensity for 24 hours a day.

The alcohol intoxication along with the permanent light exposure were found to cause a
significant increase in free radical oxidation of lipids and proteins in the liver, as confirmed by the
increase of malonic aldehyde (by 139%) and oxidatively modified proteins (by 88%) above the
control. These indices were significantly higher than that of rats which had their alcohol induced
under normal light regime which might have been resulted from decrease in melatonin synthesis
and lack of its antioxidant effect under constant light exposure.

Subacute alcohol intoxication was accompanicd by an incrcase of catalase activity in rats’
liver by 24% above the control level, along with a slight increase of superoxide dismutase activity
(by 17%). Combination of modified photoperiod with ethanol administration resulted in decrease of
catalase activity in the liver by 32% lower than the control level along with unchanged superoxide
dismutase activity. It proves depletion of natural antioxidant defense of hepatocytes which
facilitates the processes of lipid peroxidation and oxidative modification of proteins mentioned
above.

The administration of the melatonin at the dose of 5 mg / kg daily at 20% for 7 days to
animals exposed to ethanol intoxication or its combination with constant lighting prevented the
increase of malonic aldehyde and proteins oxidative modification, contributed to the normalization
of catalase and superoxide dismutase activity in rats’ liver. Animals that were administered
melatonin against the background of the combination of alcohol intoxication with light exposure
showed a tendency to normalization of catalase activity in liver, but the figure remained 18% below
the control Ievel.

Thus, the adminmistration of melatonin against the background of alcohol intoxication or its
combination with constant light exposure contributed to the normalization of parameters of free
radical oxidation and antioxidant system in rats’liver which proves melatonin’s antioxidant and
hepatoprotective properties.

Dikal M.V.
BIOCHEMICAL CHANGES IN THE ACTIVITY OF ATP-ASE IN MITOCHONDRIA OF
RATS’ KIDNEYS BY ACUTE INTOXICATION
Department of Bioorganic and Biological Chemistry and Clinical Biochemistry
Higher state educational establishment of Ukraine
«Bukovinian State Medical University»

Mitochondria rcgulate key cellular processes, from cnergy production to apoptosis. The
inner membrane of the mitochondria comprises the highest number of proteins per phospholipid
moiety in a cell. These proteins are integral to the electron transport chain, ATP synthesis and
transport. The inner membrane is also less permeable to ions and molecules and helps in
compartmentalization through separation of the mitochondrial matrix from the cytosolic
environment, by acting there as an electrical insulator and chemical barrier. This helps in leaving of
the electron gradient across the membrane, which enables generation of universal value of energy —
ATP.
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Therefore, the study of the biochemical enzyme activity of ATP-ase in the kidnevs under
conditions of toxic influence of 2.4-dinitro-phenol has an important diagnostic value as a marker of
energy metabolism and oxidative phosphorylation under various pathological conditions.

To investigate the link between 2.4-denitrophenol and mitochondrial energy production,
appropriatc methods arc needed to quantify changes both in mitochondrial form and function.

The experiment was conducted on 40 male albino rats. The rats were divided into such
groups: 1) control rats (C}): 2) experimental rats (E). A toxic damage was caused by 0.1% solution
of 2.4-dinitrophenol intraperitoneally in the dose of 3 mg/kg. All manipulations with animals were
carried out according to European Convention for the Protection of Vertebrate Animals used for
Experimental and Other Scientific Purposes and law of Ukraine “On protection of animals from
cruelty™. The biochemical and statistical methods of research were used. Mitochondria isolation was
performed using the method of differential centrifugation. The activity of ATP-ase was determined
by the accumulation of inorganic phosphate. The activity was determined in an incubation solution
containing 400 pmol of tris-HCI (pH 7.4), 5 pmol of ATP disodium salt, 7.5 pmol of MgS04, 510
umol of 2.4-dinitrophenol, 7.5 umol of CaClz, 120 pwmol of NaClL 20 umol of KCI. The reaction
was initiated by the addition of 50 pl of a mitochondria suspension containing | mg of protein.
incubated for 15 minutes at 37°C. The reaction was stopped by the addition of 1 ml of 10%
CCICOOH. The contents of Pi were determined ¢olorimetrically.

Whereas the level of activity of ATP-ase decreased by 48% in accordance with the control.
Consequently, the introduction of 2,4-dinitrophenol leads to a decrease in the activity of enzymes in
the respiratory chain of the mitochondria of the nephrocytes and proximal tubules of the nephron,
due to the splitting of oxidation and phosphorylation, and hyperproduction of the reactive oxygen
species caused by the activation of peroxide oxidation of lipids and proteins.

2.4-dinitrophenol was found to produce sigmficant biochemical changes in the kidneys of
the rats. This led to a decrease enzyme activities and. as a result, to a discrepancy between the
energy necds of the cell and cnergy production in the system of mitochondrial oxidative
phosphoryvlation.

Koaauuxk 1.O.
BILJIMB MEJATOHIHY HA BIOXIMIYHI [IOKAZHHKH CHPOBATKH KPOBI
MNP EKCIIEPUMEHTAJBHIH HEGPOIATII
Kadheopa bioopeaniunol [ biorosivnol xivil ma kiinivnol 6ioxivii
Buyuit deprcagHutl RaguaioHull 3an1ad YRpainu
« BYROGUIICORUL OePAHCABHUN MEQUHN UL YHIGCPCHIEH )

OcCTanHl JeCs THIITT AKTHBHO BUBYAOTLCH HEQPOUPOTEKTOPHI BJAACTHBOCT] PI3HOMAHI THHX
QHTHOKCHIAHTIB 3 METOK) MOMEPEeHKeHHA Td KOpeKUil mopyuieHb (MyHKUIA HHpokK. OJHMM 13
HAWOUTBII TIOTY)XHILIMX AHTHOKCHOAHTIE TIPAMOI Ail € TOpPMOH IWHUIKOTOAIOHOT 3am03u —
MEIATOHIH, Jifi SIKOTO TPOSBISETHCS B 3B S3yBaHHI BUIBHHX pamuKaliB, B TOMY UHCIHI
TLAPOKCHIIBHUX, IKi Y TROPIOIOTHCA TPH NePeKUCHOMY OKUCIISHH TiMiiB.

MeTow  aocnigkeHHs Oyno BMBYEHHS BIUIMBY MENATOHIHY HA 3MIHY OlOXIMIMHUX
TOKA3HUKIR KPORi 332 YMOR €KCTIEPHMEHTATIRHOT HedponaTii.

EkcrnepuMeHT NMPOBOAMIH Ha OUIHX CTATeBO3PUIHX IIypax-caMIlax 3 Macoro Tima 0,16-0,18
kr. Hedponatiio MOAEIOBANH LLTAXOM BEHY TPIIIHBOOYEPEBUHHOIO BBEACHHA (HONI€BOT KUCIOTH B
Jo3i 250 Mr/kr macu Tina TRapuHi. B nocnimkeHHIX BHKOPHUCTORYBaNH MenaToHiH { Sigma, CLIA),
AKWH BBOJAWIH BHY TPIIHBOLITYHKOBO B 1031 10 MI/KT MacH Tina BOpogoBxk 3 AHiB. B mmasvi kposi
BH3HAYAIH BMICT CeYOBHHH (EPMEHTATUBHUM YpPEasHUM METO]O0M, BUKOPHCTOBYIOUH peakTHBH
pupoduuuTea IIpAT «Pearent» (Yipaila) 1a KolueuTpaugio KpeaTunilny - MOAUGIKOBAIIHM
metogoM  HAdde. Cratrerudny o0poOKy OTpHMaHMX JaHHX TIPOBOJWIH 33  JIONIOMOTOIO
HCTIAPaMCTPUUHOTO KpUTepis YinkokcoHa, Pe3ymbTaTh BRaKamMICs J0CTOBIpHUMH Tipu p<(.05.

PesynbTaTH HaIMX JOCHIKeHB [OKa3ald, [I0 B MpoUeci pPO3BUTKY Hedponarii
CMOCTEPIranocs HAKOMUYEHHA B KPOBIL @30TOBMICHHX CHOMYK, HA O BKA3ye 30LIbLICHHS PIBHS
KpeaTUHIHY B cupoBatili kpoBi Ha 140% TOpIBHAHO 3 KOHTPOJBHOO TPYIIOW TBApHH, IO, B CBOIO
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