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noti rinokaMma CAl — cymapHoro Ta (epMeHTaTHBHOrO, y mnoui CA2 — cymapHoro Ta
HeepMeHTaTUBHOTO. Ha mpoTuBary AopocidM TBApHHAM, ¥ BUINOBIIE HA illleMilo-penepdysiio B
KJIY 1a KIMY 1 noni rimokamma CAl crapux mypiB BiaOyNOCS 3HHMKEHHA CYMApHOL,
HedepMEHTATUBHOI TA (PepMEHTATHRHOT GIOPUHONITHYHOI aKTHBHOCTI, ¥ moni CA2 — cymaphol Ta
(epmenTaTHBHOL, ¥ Mo CA3 — (epMeHTATHBHOT.

TakuM YHHOM, ¥ JOPOCIHX MIYpiB ABOGIYHA KApOTHIHA 1MeMid-penepdysid NOCHITCE JTi3HC
BUCOKOMONEKY AKX OLIKIB Ta KoNareHny B yCIX JOCALIKEIMX CTPYKTYPAx, 33 BUHATKOM I10JIs
rimokammma CAl, a TakoK IMOCHIIOE BCi abo oxpeMi cknagoBi hiGpHHOMITHYHO! aKTHBHOCTL Y
cTapux WypiB imemig-pencpdysis 3HUAKYE Mi3HC Beix ado OKPCMHX TNapaMcTpiB TpPOTeo- Ta
(HIOPHHOIITUYHOT aKTHBHOCTI B AOCTIKEHHX CTPYKTYPAX MO3KY.,

Bukataru Yu.S.

THE EFFECT OF CHRONIC HYPOBARIC HYPOXIA ON GLUTATHIONE SYSTEM OF
RAT BRAIN AT CORRECTION OF THE DERIVATIVE OF 2-BENZAMIDO-2-(2-
OXOINDOLIN-3-ILIDEN) ACETIC ACID
Department of physiology named after Ya. D, Kirshenblat
Higher State Educational Establishment of Ukraine
« BukovinianStaie Medical University»

Hypobaric hypoxia, an environmental condition characterized by reduced partial pressure of
oxygen in thea tmosphere, is unique to high aetitude regions. This stress has been reported to be
associated with several neurophysiological disorders including alteration in higher order brain
function like cognition and mood states. Glutathione {GSH) is the brain master’s antioxidant and
protect neurons from the harmful effects of free radicals. Many neurological and psychiatric disease
processes are characterized by abnormalities in GSH metabolism and antioxidant defenses. GSH is
a sulfhydryl antioxidant, antitoxin and enzyme cofactor which is an important component of the
cellular detoxification of reactive oxygen species. It also plays an important role in brain
development and apoptosis.Generation of reactive oxXygen species (free radicals) and oxidative
damage are an important cause of neuron death. Chemicals that cause toxicity to certain brain cells
are known todecrease the cerebral GSH levels. Brain is particularlysusceptible to free radical
attackbecause it generates more oxidativeby-products per gram of tissue thanany other organ.
Additionally, beinghighly oxygenated and rich inunsaturated lipid it is vulnerable toendogenous
oxygen radical production and peroxidation.

'The aim of the current study was to determinethe antihypoxic and antioxidant activity of the
ZNM derivative of 2-benzamido-2-(2-oxoindolin-3-iliden) acetic acid in the brain and blood plasma
of rats under the conditions of chronic hypobaric hypoxia(CHH) by the indices of the glutathione
system.

The study was conducted on 32 white nonlinear mature male rats weighting 180-200 g
divided into 4 groups (n = 8): the intact control animals, the model pathology group (CHH), the
group of animals injected the ZNM substance intraperitoneally in the dose of 15 mg/kg in the form
of an aqueous suspension stabilized by polysorbate 80 {Tween 80). and the group of animals
administered the reference drug mexidol in the dose of 100 mg/kg.

CHH was simulated in a modified flow pressure chamber by imitation of the lifting of rats to
an altitude of 4000 m (463 mm Hg, partial pressure of oxygen pO2 in the atmospheric air of the
altitude of 97 mm Hg). The ascension rate of animals was 24 km/h, and it corresponded to the
change in barometric pressure of 0.5 mm Hg per sce. Animals were maintained on the «altitude» for
2 h in the morning daily for 4 weeks. Drugs were administered in the therapeutic regimen starting
from the 14" day of the experiment 30 min prior to the hypoxia simulation. At the end of the 4
week animals were decapitated under the light ether anesthesia. The glutathione peroxidase (GPx)
activity was asscssed by the amount of reduced glutathione (G-SIT) which was not used in the
enzymatic reaction. The G-SH level was determined in the reaction with potassium iodide.

In the model pathology groupin the blood plasma the GPxactivity increased by 2.2 times. In
addition,the GPx activity reduced by 1.3 times in brain homogenates, and the content of G-SH - by
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1.5 times.In the group of animals treated with ZNM the G-SH level in brain homogenates increased
by 1.4 times, the GPx activity significantly increased by 2.1 times in the blood plasma and by 1.3
times in brain homogenates compared to the model pathology group.The action of the ZNM
substance corresponds to the action of the antihypoxant reference drug mexidol by the activity of
glutathione system studied in the blood plasma and in brain structures although somewhat inferior
to it.
In summary, 1t has been found that both mexidol and the ZNM substance demonstrale a
significant antioxidant activity under the conditions of CHH by stabilizing the glutathione system of
the body in rats, and it is particularly important in oxidative stress caused by chronic hypoxia.

I'opnicnuko B.B.
BILIUB YHITIOJNY HA NOKAZHUKH BUALIBHOI @ YHKLII HUPOK ¥ LLIYPIB
Kagedpa gpizionoeii iv, A. . Kipuwienbrama
Butqun deporcasiiti naswaavnuii sarciad Yxpaiiu
« PYROGUHCHRULT OePHCAGHUT MEOUYHUT YHIBEPCHIMEM »

3araIbHOBLAOME 3aCTOCYBAHHA YHITIONY (QMMEPKAMpPONY} AK aHTHAOTY OpPU OTPYEHHAX
BAXKUMM METaNaMH — TIONOBHMM OTPyTaMmH, fAKl Onokywouu SH- rpynu OinkiB NposBISIOTEH
TOKCHYHWH BIUTME HA OPTaHI3M B IITOMY | TMOPYHIVIOTH (DYHKITIOHATBHY MiSMBHICTH HUPOK 3
O3HAKaMUHe(POTOKCHYHOCTI.

Mertoto pobOTH GyNIO JOCTIUTH BIUIME YHITIONY Ha BUIUIBHY (PYHKIUK HHPOK 33 YMOB
rOCTpOro ekcnepumMeHTy. Jns peamizauii noctapIeHol MeTu HeoOXiaHO O¥n0 BUPIIUMTH HACTYIIHI
sajavl: JOCIIAMTH MOKA3HHKH, IIO CBIAYATH NP0 CTAH IOHOPETYIIOBANBHOI, €KCKPETOPHOI Ta
KHCIOTHOBMIINEHOT (DYHKLIT HHPOK (BIUIMB Ha Jiype3, ekckpelito emektponitie (Na', K').
KpeaTHHIHY, OUIKY, MPOTOHIB BOJHIO, TUTPOBAHUX KHcIOT, pH ceui).

[Tpoeeneno asi cepil aocnini (mo 10 TBapuH B KOMXKHIA) HA HEMHIAHUX CTATEBO3PLIMX
mypax macow 180+10.0 r. Jlocniauy TBapuHAM yBOAMIH VHITION ¥ 1031 50 Mr/xr (migmkipHo mo
0,1 M 5% po3zunny Ha 100.0 r Macu Tima) . Yepes 30 xB. TBapuHaM poOUIN BOIHE HABAHTAKEHHS
(BBEACHHS B ILTYHOK Yepe3 30H] MAITPiTOT 10 TeMIEpaTypy Tijla MUTHOT BOAOTIHHOL BOIH B 00 €M
5% Bin MacH Tifa), MicJs YOro TBAPWH MOMIIUATH Ha 2 ToJ B IHIMBIAYaNbHI KMTKH, NpU3HAYEH]
JUTSE 30MpPAHHA Cedi.

B cedi BU3HAYANM KOHUEHTPANIK 10HIB HATPIKO 1 KANiK METOA0M (HOTOMETPIT MOIyM s Ha
dotomerpi @I1JI-1, KoHUEHTpaIli® KpeaTHHIHY 733 PEeakUicld 3 MIKPUHOBOK KHCIOTOK HAa
(poTokonopumMerpi  ®K-2, koHUeHTpauito Oilka (OTOKONOPUMETPHYHO — 3@ PeakIi€ 3
cyJbrocaminuiopolo KHCIoTor. pH cedi BH3Hadand Ha MikpoaHamisatopt OP-210. Tutpopani
KUCIIOTH Ta AMIdK — THTPOMETPUYHO.

AHamiz OTpUMAHUX MOKAZHUKIE JaB MOMNKIUBICTE OIIIHHTH 10HOPETY TIOBATBHY, €KCKPETOPHY
Ta KUCTOTHOPCTYMOBATEHY (PYHKLIT HUPOK MICIA 0AHOPA30BOTO BECIACHHS YHITIONY Ha T BOIXHOTO
HaBaHTa)KeHHA. OTpUMaHi JaHi MOPIBHIOBAIN 3 KOHTpOJIEM — pe3ylbTaTaMH, OTPUMAHHMH Ha
JOPOCIHX [Ypax MICAA aHATOMMHOMO BOAHOrO HaBaHTaxKeHHs. ITicns BBEACHHS YHITIOIY 33 2 roa
CNOCTEPEIKEHHA Alype3 vy TBApMH Biporiavo ipic Ha 11,8% (3.9+0.13 mn mpotu 3.5+0,12 ma/2
rog/100,0 v xoutponi). B ceui 3menmmnaca B8 1,6 pazu koHeHTpailis ioHiB Hatpito (0.47+(0,021
MMouTB/ 1 TipoTH 0,78+0,074 Mmone/n, P<0,01) i B 1,5 pazn (P<0,05) smeninecsg HaTpifiypes.

OCKUIBKH He BiAOYI0Cs CYTTEBHX 3MIH B KOHIEHTPpAIll 10HIB Kalilo B cedi Ta Kamiypesl. B
1.6 pasu (P<0,01) smenmmbes Na'/K' koedimient (0,057+0,0057 ox. mporu 0,09210,0093 y
KOHTpOUbHUX TBapuH). [Topsa 3 uum, ¥y 1tBapun B 2.9 pasu (P<<0,001) sMeHmmiacs KoHUeHTpauis
Oiaky B cedi 1 B 2.5 pazu (P<0,001) 3MeHIININCA HUPKOBI BTPATH OPradizMoM OLNKY, KOHUEHTpaLia
KPEaTUHIHY B C€Ui CYTTEBO HE BIAPIZHANACH BiJl KOHTPOJBHUX TIOKA3HHKIB, XOUa BANOBA CKCKPELIs
KpeaTuHiny 3pocna Ha 12,6% (P<0,02).

CyTTeRO He 3MIHWIHCS MOKA3HUKU €KCKpellil THTPOBAHUX KHCJIOT Ta aMiaKy. OMHAK YIRIU1
SMEHLIMIACA E€KCKpelin npoToHis Boanw (3 1,57+0.1533 no 0.7610,095 umons/2 roa) wo
nosHauunocs Ha pH ceul, BLadyBes 3¢yB nokasnuka a0 6,74+0,05 npotu 6.36£0,04 v KOHTPOIBHHX
tRapud (P<0.001).
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