98-a niacymkoBa HaykoBa KOH(pepeHLis NpodecopcbKo-BMKIaAaLbKoro nepcoHany
BYKOBWHCBLKOIO JEP>KABHOIO MEOUYHOIO YHIBEPCUTETY

rermapuHoM, neHTpudpyryBamu 15 xswmmH npu 3000 00/XB, BiHOKpeMJTFOBAIM IUIa3My Bia (OPMEHHX eJIEeMEHTIB.
CycrieH3ito epuUTpOLUTIB OTPUMYBAJIM TPHUPA30BUM TMPOMHUBAHHAM (i3i0NOTiYHUM PO3YMHOM HATpil0 XJIOpUIY Y
cniBBigHowenHi 1:10. Cran [1OJ] ouiHtoBamM 3a BMICTOM B €pUTpOLIMTaX MajlOHOBOTO aibaeriny (MA) Ta nieHOBUX
kon’torariB (/IK), cucremun AO3 — 3a piBHEM Kartaia3i.

BHacniziok npoBeneHMX OCTIPKeHb BHUSIBJIEHO, MI0 TOKAa3HWUKHM BUIbHOPAJMKAIBHOTO TOMEOCTasy B
EPUTPOLIMTAX IILYPiB BIPOMOBXK MOCIIIKEHO! YACTHHU I00KM MEPiOJMYHO 3MiHIOKOThCS. Me3op putmy MA 3pocras 3
43,60£1,994 nmo 51,92+1,484 mxmonb/n (p<0,001), amrutityna konvBaHb 30iibInyBanacs Ha 32,2% BiIHOCHO Takol B
inTakTHUX TBapuH. CepemnHiit piBeHb putMy JIK Takox moctoBipHO 3MiHIOBaBCs — 3 2,1740,023 mo 2,97+0,032 Easp/Mi,
p<0,001, ammityna 3pocrana Ha 17,9%. Taki 3MiHM CynpOBOKYBANUCS 3HIDKCHHSIM aKTUBHOCTI (pEpPMEHTY CHCTEMU
AO3 kartanazu. Brnpogosixk BCbOTo JIOCIIKYBAHOTO Mepioly aKTHBHICTh KaTasla3u Y IypiB MOPIiBHSIHO 3 iHTAKTHUMU
TBapHHAMM Oyna BipoTrimHO MeHmor. Mesop putmy 3meHmryBaBcs 3 2,0840,032 mo 1,6740,059 MKMoONB/XB M
(p<0,001). AMnniTyna KoJIMBaHb XpOHOTpamMu 3pocTaina B 2,8 pasa.

Omxe, aHalli3 XPOHOPMTMIB TOKa3HMKIB MpPO- Ta AaHTHMOKCHIAHTHOI CHCTEM EpUTPOLMTIB LIypiB 3a yMOB
iMmmoOinmizariiiHoro crpecy BusiBuB aktuBauio [10J] Ha ¢oHi HemoctaTHOCTI AO3, MO CYNpPOBOKYETHCS O3HAKAMHU
J€CHXPOHO3Y.

Yurypsau T. M.
BUBYEHHS BILJIMBY EK30IT'EHHOT'O LIEPYJIOILJIASMIHY HA HUPKOBI ®YHKIIII 3A YMOB
MOJEJIFOBAHHS I'OCTPOI'O NOWKOAKEHHSA HUPOK
Kageopa ¢apmaronozii
Buwuii 0Oeporcasnuil HasuanvHuil 3ak1a0 Yrpainu
«BykosuHcvkuil OeparcasHuti MeOuyHUL YHIgepcumemy

Toctpe nomkomkenns Hupok (I'TIH) — oawH i3 HaiiOinbm HeOe3MEeYHMX NATOJOTIUHMX CTaHIB, SKUH €
YCKJIQAHEHHSIM TOCTPOi TpaBMHU, ilemii, Mii HeGpPOTOKCHYHUX areHTiB, ad0 B SKOCTI JIATEHTHOTO BUMAIKY, SKHM
BUSBJISIETHCS JIMIIE TICNs HACTaHHS MPOrpPecyroyoi azoremil. Baxkki mopylleHHs BOJHO-EJIEKTPOJIITHOTO i a30THOTO
OOMiHy € OCHOBHUMH MATOT€HETMYHUMH (DaKTOpamMHM, L0 BU3HAYAIOTh BUCOKY JeTalbHiCTb. OCHOBOIO MeIUYHOT
nornomoru nipu I'TIH 3anmuimaerbesi mIBUAKE pO3Mi3HABAHHS 3 HACTYMHOKO PAaHHBOIO ONTHMI3aLli€l0 TeMOJMHAMIKH,
3anoOiranHs fii HeppPOTOKCHHIB 1 JIiKyBaHHS OCHOBHOI TpPHYMHU. BaXkIMBUM TMTaHHSAM € pPO3poOKa HOBHX
JiarHOCTUYHUX 3ac00iB, B TOMy uncii 6iomapkepis nepediry I'TIH Ta BnockonanenHs meTtoniB jikyBaHHs. OcoOnuBy
yBary MpHBepTae TIIKOTPOTEiH IUIa3MK KPOBI LEPYJIOMIIa3MiH, SIKHIi Bilirpae BaXITMBY POJib B MeTabOJi3Mi 3aJti3a, Miji,
OiOreHHMX aMmiHiB, BOJIOJI€ AHTUOKCHAAHTHUMH, MEMOPAaHOMPOTEKTOPHUMM Ta AHTUTOKCUYHHUMH BJIACTHBOCTSIMHU,
MOKpAlIy€e reMOoToe3, aHTioreHe3 Ta IMyHHUIH CTaTyC OpraHizMy.

Mertoto nociikeHHs1 OyJI0 BHMBUEHHS BIUIMBY LepyJiOIUia3MiHy Ha (yHKIIOHATbHHMI CTaH HUPOK 3a YMOB
FOCTPOTO MOLIKOKESHHSI.

JlocriiKeHHs MPOBOAMIIH Ha 28 HENMIHIMHUX CTAaTeBO3PIIMX OiuX 1rypax Macoro 160-220 r, sKuX yTpUMyBaJIu
B CTaHJapTHUX YMOBAaX BiBapil0 3 BUIBHUM JOCTYNOM 10 BOAM Ta iki. TBapuH Oysi0 pO3MOAINEHO HAa YOTHPU TPYIH
(n=7): 1 — iHTaKTHI TBapUHHU, 2 — MOJEJIbHA MATOJIOTis, 3 — TBAPUHU OTPUMYBAJIM LIEPYJIOTUIA3MiH, TBApUHaM 4-1 Tpymu
BBOJAWJIM TIpenapar 3 HacTynmHuMm MmonemoBanHsM [TIH. Jlns nocmimpkeHHs B3siM mpenapar LepyJioriia3MiHy
BiTUM3HAHOrO  BHUpoOHMUTBa  biouepynin  (papmaueBTnune o0’eqHanHs  «biopapma»), sakuii  BBOAMIN
BHYTpilIHbOYepeBHO | pa3 Ha 100y npoTsroM 3 ai6 B 103i 7 mr/kr. ['TIH MonentoBany isixoM BHY TPiLlIHLOM SI3€BOTO
BBenieHHsT 50% po34uHY TJIIeposy B 1031 8 Mr Ha KT Macu Tijia. EBTaHa3ito TBapuH 31ilficHIOBaIM Ha 24 TOH PO3BUTKY
I'TIH wsixom nekamitanii mig Jierkoro edipHor aHectesiero. Yci IOCHiIKeHHs BUKOHYBaId 3rigHO JIMpeKTHBH
€BpOMeiicbkOro COK3y MPO 3aXKMCT TBAPHH, L0 BUKOPHCTOBYIOThCSA B HaykoBuX witsix (2010 p.). B ceui ta mmasmi
KPOBI BH3HAYald KOHLIEHTPAL[l0 KpeaTHuHiHy, OiNKy, i0HiB HaTpito Ta Kaiito. CTaTUCTHUHY OOpOOKY pe3ysibTariB
MPOBOIMJIM 3a AOTMIOMOTOKO TIporpamHoro 3adesnedenHst SPSS Statistics 17.0.

3a pesyJabrTaraMd  JOCJI/DKEHHs  BCTAHOBJIGHO, 110 MpodilakTUuHEe 3acTOCYBaHHS  EK30T€HHOTO
LepyJIOIUIa3MiHy MPOTAroM 3-X [HIB MNPU3BOAWIO 10 30imbimeHHs miypesy B 1,9 pasu (p<0,01), migBuIneHHS
KiTy004koBOi QinmbTpanii B 4,7 pa3u (p<0,01), 3meHImeHHs ekckpetii 6iaka B 1,6 pasu (p<0,01) Ta ioHiB Hatpito B 2,2
pasu (p<0,01) ta ekckpeuii kamito B 1,5 pasu (p<0,01), y mopiBHsAHHI i3 MOAENbHOK MaTosiorier0. TakuM YHHOM,
npodilakTHYHE 3aCTOCYBaHHsI LEPYJIONIa3MiHy CIPHUsIE 3aXUCTY HUPOK Bifl MOLIKOKYBaIbHUX (DAKTOPIB.

Bukataru Yu.S.

INFLUENCE OF THE DERIVATIVE OF 2-BENZAMIDO-2-(2-OXOINDOLIN-3-ILIDEN) ACETIC ACID
ON THE ACTIVITY OF FREE-RADICAL PROCESSES IN TRAUMATIC BRAIN INJURY
Department of Pharmacology
Higher State Educational Establishment of Ukraine
«Bukovinian State Medical University»

Traumatic brain injury (TBI) is the most severe and serious pathological condition in the structure of
traumatism. Acute period of traumatic disease (TD) is a typical pathological process, called posttraumatic endogenous
intoxication (traumatic toxicosis). One of the main pathogenesis factors in acute period of TD in TBI is cerebral
hypoxia, which leads to progressive brain tissue acidosis, intracellular edema and depletion of the macroergic
compounds pool. In its turn, the processes of are intensified of cell membranes damage, primarily — by lipid
peroxidation (LPO), free radical destruction of proteins, inactivation of enzymes and microcirculatory disorders.
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The aim of the study was to establish the impact of 2-benzamido-2-(2-oxoindolin-3-iliden) acetic acid
derivative ZNM on the activity of free radical processes in TBI rats.

The research was conducted on 32 white nonlinear mature male rats weighting 180-200 g, divided into 4
groups (n = 8): the first group was injected intraperitoneally the substance ZNM in a dose of 15 mg/kg in the form of an
aqueous suspension stabilized by Tween 80 prior the TBI of moderate severity modeling; the second group was
administered prior the TBI the reference drug mexidol in a dose of 100 mg/kg; the third (control) group was
administered an equivalent amount of solvent; the fourth group — intact control (ether anesthesia without TBI). TBI of
moderate severity was modeled under the ether anesthesia with a standardized weight-drop device (0.0495 kg, 0.315 J)
inducing a focal blunt injury over the unprotected parietal-occipital head area. Drugs were administered in prophylactic
and therapeutic regimen 3 days before (last - 30 minutes prior TBI) and 2 days after it, after which the animals were
decapitated under the light ether anesthesia. The animals were kept under the standard vivarium conditions at a constant
temperature and humidity with free access to food and water. All manipulations were carried out in accordance with
European Union Directive 2010/63/EU on the protection of animals used for scientific purposes.

To study the free radical processes the plasma and homogenates of the animals’ brain were used. Activity of
lipid peroxidation was evaluated by the content of malonedialdehyde (MDA) and protein peroxidation — by the level of
oxidatively modified proteins (OMB). Antioxidant system (AOS) was evaluated by the activity of catalase (CAT),
ceruloplasmin level (CP) and SH-groups level. The degree of the cellular energy metabolism disturbances in brain was
evaluated by the activity of succinate dehydrogenase (SDH). Statistical analysis of the results was performed using
SPSS Statistics 17.0 and Microsoft Excel 2013. Statistical significance was evaluated using parametric Student’s t-test
(for normal distribution) and non-parametric Mann-Whitney U-test (in case of non-normal distribution). The critical
level of significance was accepted with p<0.05.

It was experimentally established that TBI is accompanied by a decrease of the antioxidant brain defense,
manifested by the deficiency of antioxidant enzymes and non-enzymatic components of AOS. Thus, in the model
pathology (TBI) group a decreased activity of CAT by 2.6 times in plasma, and by 1.6 times — in the brain homogenates
was registered. It was accompanied by the increased level of lipid peroxidation product MDA in blood plasma by 2.2
times and in brain homogenates — by 1.5 times; and an analogous increase of protein peroxidation products (OMB)
level both in blood plasma (by 2.2 times) and in brain homogenates (by 1.6 times). Blood level of SH-groups decreased
by 2.6 times. The activity of SDH in brain homogenates was decreased by 8.5 times, indicating the significant
disturbance of aerobic metabolism in the central nervous system cells, corresponding to expected changes by the
literature data.

However, in the group of rats administered with the substance ZNM, a normalization of free radical oxidation
of macromolecules and AOS activity after TBI was observed. Use of ZNM significantly reduced the level of MDA both
in plasma and in brain structures (by 40.8% and 17.1% respectively) and OMB level to the control indices. CP content
in plasma decreased by 19.6% and fit the control level, the content of SH-groups increased by 1.6 times. CAT activity
increased in blood plasma and didn’t differ significantly from that of control in brain homogenates. Under the influence
of ZNM the SDH activity in brain structures increased by 2.5 times.

Thus, the substance ZNM with antihypoxic activity normalizes the state of prooxidant-antioxidant balance in
the brain structures and in the whole organism of animals with TBI and improves energy metabolism in the cells of
central nervous system. This suggests that the derivative of 2-benzamido-2-(2-oxoindolin-3-iliden) acetic acid ZNM has
antioxidant and cerebroprotective properties.

The action of substance ZNM coincides with the effect of reference drug mexidol. Although the substance
ZNM slightly concedes to antioxidant effect of mexidol in reduction of the lipid peroxidation in brain cells, but exceeds
the effect of mexidol in normalization of protein peroxidation in the cells of brain and MDA level in blood plasma.
Concerning other investigated parameters in blood plasma and brain structures, any of significant difference between
the actions of ZNM and mexidol wasn’t revealed.

Obtained results confirm the antioxidant and cerebroprotective properties of substance ZNM under the
conditions of closed brain injury of moderate severity, contributing to normalization of the prooxidant-antioxidant
balance in plasma and brain of rats and improving energy metabolism in cells of the central nervous system. The
derivative of 2-benzamido-2-(2-oxoindolin-3-iliden) acetic acid ZNM doesn’t concede significantly to the effect of
reference drug mexidol under the conditions of a closed traumatic brain injury of moderate severity in the normalization
of energy metabolism in nerve cells of rats and prooxidant-antioxidant balance in plasma and brain.

Drachuk V.M., Zamorskii I.1., Goroshko O.M.*
EFFICACY OF GLUTATHIONE FOR THE PROPHYLACTICS OF GENTAMICIN NEPHROTOXICITY
Department of Pharmacology
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Higher State Educational Establishment of Ukraine
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Gentamicin is an antibiotic from the aminoglycosides group which is widely used in treatment of infections
caused by gram-negative microorganisms.Nephrotoxic effectof gentamicincauses development of nephropathy in 19-
25% of cases, significantly restricting its use.Reabsorption of gentamicin in proximal tubules and its interaction with
membrane phospholipids causes destabilization of cellular membranes followed by mitochondria damage and
development of oxidative stress [JabbariM., 2011]. Taking into account the role of oxidative stress in the development
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