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OrPAHUHEHUE HUTPO3ATUBHOIO CTPECCA B YCJIOBUAX IN VITRO
NMYTEM NPUMEHEHUA MOAYJIATOPOB TUOJ1-ANCYJIbOUAHOW CUCTEMbI

3anopoXXCKnih rocyaapCcTBEHHbIN MEAULIMHCKUIA YHUBepcuTteT (r. 3anopoxbe)

PaboTa BbinonHAnNack Ha kadpeape papmakonornm
1 MEeOMUVHCKOW peLenTypbl 3anopoXCKOro rocyaap-
CTBEHHOr0 MEAMLUMHCKOrO YHMBepcuTeTa B pamkax
roc6l04KeTHON TeMbl «MonekynspHO-6uoxmuMmnyeckme
MeXaH3Mbl GOPMUPOBAHUA MUTOXOHOPWANBHON ANC-
GYHKUMM HEMPOHOB TOSIOBHOMO MO3ra B YCJIOBUSIX
OCTpOW uepebpanbHOl ULEMUN: HOBbIE MULLIEHN ANS
HerponpoTekumn» (Ne rocyaapCTBEHHONM perncrtpaumnmn
0113, wundp UOOO797).

BctynneHue. CylleCTBEHHAs poOfib B MEXaHU3Max
rméenn HempoHOB MPU ULLEMUYECKOM MOBPEXOEHUN
M pasBUTUKW rmyTamart-kanbLMeBOro Kackaga npuvHag-
nexunt NO-onocpenoBaHHbIM MexaHn3mam. OTKpbITUE
NMDA-peuLenTopoB, KOTOPOE MNPOUCXOAUT Ha ¢doHe
TOKCUYHbIX KOHLLEHTPALMIA NyTaMaTa, Bbi3bIBAET MOTOK
VMOHOB KasbLUUs BHYTPb KJETOK. ITO B CBOIO O4Yepenb
Bbl3blBAET aKTUBALMIO KanbLUu-3aBUCUMON U30dOop-
Mbl NO-cuHTa3bl 1 ycuneHHoe obpasoBaHMe okcuaa
a30Ta, KOTOpPbIN y4aCTBYET B NOBPEXAEHNN HENPOHOB.
MexaHn3am TokcmyHocT NO BKOYAET KOBANIEHTHYIO
Moaudukaumo 6enkoB Npu B3aMMOOeNCTBUN C UX TU-
ONIOBbLIMM Fpynnamu, a Takke HernoCpeacTBEHHOe Mo-
BpexaeHne OHK [5].

Oco60e BHMMaHME B MHULUMALUK KIETOYHOW rnbe-
m ypensaetcsa Tnon-gucynbdugHon cucteme (TAC),
B 4ACTHOCTW, OTHOCUTENbHO PAaCLUMPEHUs MPeacTaB-
JIEHUIN 0 MexaHn3Max LLMTOTOKCUYHOCTN OKCmuaa a3oTa.
WMutepmeonatel TAOC o6nagaloT  TpaHCMOPTHLIMU
cBolicTBaMu B oTHoweHun NO, nosbiwas ero 6uoao-
CTynHoCTb. Kpome TOro, 60MbLIMHCTBO TUOMOB (rMy-
TaTUOH, UNCTENH, METUOHWNH) CMOCOOHBbI 3HAYUTENBHO
OrpaHnymMBaThb LMTOTOKCUYHOCTL NO 1 ero nepnsartos.
KoHkypeHTHO cBsidbiBassce ¢ NO, rnytatmoH obpasy-
€T KOMMJEKC B BUAE S-HUTPO3OryTaTnoHa, KOTOPbI
ansgeTca geno aHpgoreHHoro NO. 3T1a peakuus npeg-
ynpexgaeT cBa3biBaHne monekynbl NO ¢ cynepokcu-
OOM 1 npenoTBpallaeT obpasoBaHMe NEPOKCUHUTPU-
Ta, Kak Hanbonee TOKCMYHOrO COeaVNHEHUS ANS KNETKM.
M36bITok NO B3anmMoaeincTByeT ¢ reMoBbIM Xene3om
M NapHbIMX TUOMOBbLIMU FpynnamMmu ¢ o6pasoBaHUEM
OVHUTPO30/bHOrO komnnekca xenesa (DNIC). W3-
BeCTHO, 4To DNIC aBnaeTtca 6onee CUibHbIM HUTPO3U-
JIMPYIOLLMM areHTOM MO CPaBHEHMIO C OKCUAOM a3oTa
1 B3aMMOAENCTBYET C TMOMOBbLIMU rpynnamun 6enkos,
rMCTUOVNHOM, acnapTaToM, MyTaMUHOM, METUOHNHOM,
LMCTEVHOM, ryTaTMOHOM. B pesynbtate obpasyoTcs
N- n S-HuTpo3soTmonsi [2].

[MyTaTmoH — OAMH K3 OCHOBHbLIX BHYTPUKIIETOY-
HbIX TUOMIOBbLIX COEOVUHEHUI, KOTOPbIN CUHTE3MPYyeTCs
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noYyTn BO BCeX KneTkax. BaxHoe 3HaveHue rnytatnoHa
B PE[OKC-3aBUCUMbIX Mpoueccax onpenensierca ero
y4acTMeM B perynsumm akTMBHOCTU TPAHCKPUMLMOH-
HbIX GAKTOPOB, a TaKXKe TEM, YTO OH SIBASIETCH BHYTPU-
KNEeTOYHbIM @HTMOKCUOAHTOM U UrpaeT PoJib «10BYLL-
Ku» CBOOOAHLIX paAMKanoB, SBNSETCS KOCcybcTpaTtom
B peakuuax AeTOKCUMKauMn nepokcuaoBs, Katanmaupy-
embIx rmytatnoHnepokcmnpason (IMO), rnytatnoHpe-
ayktazon (I'P) n rnytatmonTpaHcoepason (GST). Co-
XpaHeHne OMTUMAasIbHOro AN KNETKM COOTHOLLEHUSA
BOCCTaAHOBNIEHHOro rnytatnoHa (GSH) k okMcneHHoMy
(GSSG) aBnseTcs BaxHbIM YCNOBUEM A1 €€ XKU3He-
cnocobHocTwn [4,9].

Llenblo [aHHOMO McCCnepoBaHUA SBASIETCS W3-
YY4EHME BO3MOXHbBIX MEXAHU3MOB MPEpPbIBAHUS MaTo-
OMOXUMUNYECKMX PeakLMin HUTPO3ATUBHOIO CcTpecca
B YCNOBMSX in Vitro nyTemM BBEOAEHUS B MHKYOALIMOHHYIO
HENPOHAJbHYIO Cpeay MOAYyNATOPOB TUON-ANCYNbdUa-
HOW CUCTEMBbI.

OO0beKT U MeToAbl UccnepgoBaHus. nsa vccne-
[0BaHWR in vitro HEMPOHbI BbIAENSN U3 KOPbI FOJI0B-
HOro mMo3ra 4-HefenbHbIx 6enbix 6eCnopPoaHbIX KPbIC.
OKCMNepUMEHTbI BbIMNOJIHEHbI B COOTBETCTBUN C TPEOO-
BaHMSIMU O F'YMaHHOM OTHOLLIEHUN K 9KCNEPUMEHTASTb-
HbIM >XXMBOTHbIM, COMNacHO «EBPOMNENCKON KOHBEHLMN
3aLLUNTbl MO3BOHOYHbIX XUBOTHbIX, KOTOPbIE UCMOMb3Y-
I0TCS B 3KCMEPUMEHTaNIbHbLIX U OpYyrux uensx». Boloe-
NieHne oboralleHHbIX dpakLmii HEMPOHOB U HENPOTNUK
npoBOAMAOCH B ABa 3Tana. Ha nepeBom atane Mo3ro-
Basi TKaHb OE3MHTErpMpoBanachb C LEAbI0 NONy4eHUs
KNEeTOYHOW CYCMNeH3uM, Ha BTOPOM — OCYLLECTBSNIOCh
onodepeHumanbHoe ynbTpaueHTpudyrupoBaHne
B rpagmeHTe NiIoTHOCTU caxaposdbl 1 ¢ukona. Ansg no-
JIy4EHUNS HEMPOHOB N HEMPOINIMN KPbIC AEKanMTnpoBa-
nn, BbICTPO BbiHMMaNM Mo3r. Kopy ronoBHoro mosra
oTOeNanM ot 6esoro BeLWecTsa, U3mMenbyanm 1 nepe-
HOCUN B pacTBOP, coaepaLimin 7,5% nonnBuHUANMUP-
ponuaona (MBM), 1% 6blunii CLIBOPOTOYHbIV anbOyMUH
(BCA) 1 10 mM CaCl,. Mony4eHHyto CycrneHaunio dusib-
TpOBanu 4epes3 Tpy CMTa NOA HE3HAYUTESbHBIM aBe-
HVUEM 47151 YMEHbLLUEHNS NOTEPb HEMPOHAJTbHbBIX KIIETOK.
lMocne nocnenoBaTenbHOrO NPOMyCckaHUa Yepes cuta
KNEeTOYHYIO CYCMEH3UI0 HacnamBaan Ha rpagueHT, co-
croawmn na 1 M n 1,75 M caxapossbl. LleHTpudyrmpo-
BaHve nposoamnu npu 60 000 g B pedpurxepaTtopHomn
ueHtpudyre VAC-25. B peadynbraTe LeHTpudyrnposa-
HUS Nofyyanu gsa Cnos W naoTHbIA 0cagok. BepxHui
Cnov NpencTaBneH ocTatkamm MUENTMHOBBLIX 060J104EK,
BTOPOW C/ION COCTOSA U3 MMNaSbHbIX U HENPOHaNbHbIX

BicHuk npo6nem Gionoriti meanunHm — 2015 — Bun. 4, Tom 2 (125)

133



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEOULUMHA

knetok. Ocamok npencTtaBneH TenaMmm HEMPOHOB CO
cTeneHblo 4YncToTbl 90%. B panbHelwem npoBoaumv
[OMOJSTHUTENbHYID O4YMCTKY BTOPOro C/os nyTem rno-
BTOPHON dunbTpauum n yabTpaLeHTpnudyrnpoBaHus.
BbloeneHHble HelipoHasnbHbIEe KNETKM OTMbIBaNN OT ca-
Xapo3bl U anbbyMuHa OxnaxaeHHbIM duanonormye-
CKUM pacTBopoMm [6].

Ona mopenupoBaHus HUTPO3ATMBHOIO CTpecca
B MHKYDALMOHHYIO Cpefly B TOKCUYECKOW KOHLLEHTpaumum
(250 mMKMONb) BHOCUAW OUHUTPO3O0SbHUIA KOMIMIEKC
xenesa (DNIC) [8]. lMocne BHeCEHUA MHULMMPYIOLLE-
ro areHta obpasupl MHKybupoBanu B TeyeHne 60 MuH
npu Temnepatype 37°C. C uenbio U3y4eHns BIUSHUSA
MOLOYNATOPOB TNON-ANCYNbPUOHON CUCTEMbI Ha orpa-
HUYEHME peakLMii HUTPO3ATMBHOIO CTpecca nccneay-
eMble npenapaTbl BHOCWIM B MHKYOaLMOHHYIO cpeny 3a
10 muHyT 0o nob6asneHuns DNIC.

BbIpaX€HHOCTb HUTPO3ATMBHOIO CTpecca B HeWn-
pPOHaNbHOM CYCMEH3UM OLEHWBaIM MO HAKOMJIEHWUIO
HUTPOTMPO3MNHA, KOTOPbLIMA Onpenensanu nuMmmyHodep-
MEHTHbIM METOAOM C WCMNONb30BaHMEM CTaHAAPT-
Horo TecT-Habopa «Nitrotirosine ELISA Kit» («HyCult
biotechnology», HugepnaHgel) B COOTBETCTBUM C NPU-
naraemMmom K Habopy MHCTPYKLMN.

CocTosiHMe cuCTeMbl ryTaTuoHa OLEeHMBanu no
COOEepPXaHMI0O ero OKMCIEHHOW U BOCCTAHOBNEHHOM
GopMbI, a Takxke Mo akTUBHOCTU KIOYEBBLIX dep-
MEHTOB ero meTabonuama — ryTaTMoHPenyKTassbl
(FP), rnytatuoH-S-TpaHcdepasbl (M-S-T) wn ray-
TatnoHnepokcupassl (IMMO). CopepxaHne oKuUc-
JIEHHOrO0 M BOCCTAHOBJIEHHOrO ryTaTMoHa ornpe-
nenann dmoopumeTpuyeckn [8]. AKTMBHOCTL [P,
[-S-T n MO onpegenanu cnekTpodoToMeTpuye-
ckn [1]. BbipaXeHHOCTb OKCUOATMBHOro cTpecca
OUEHMBANM MO HaKoMJeHuto anbaerugHbix (APr)
N KEeTOHHbIX (KDI) nponsBoaHbix 6enKoBbIX Mose-
Kyn B peakuum c¢ auHutpodeHunrungpasnHom [8].

Pe3ynbratbl unccnepoBaHus o6pabo-
TaHbl C UCMOJIb30BAHMEM CTATUCTUYECKO-
ro naketa JMUEH3MOHHOW MporpamMmbl
«STATISTICA® for Windows 6.0», a Takxe
«Microsoft Excel 2010». Ctatuctnieckyto
00paboTKy NpPOBOAMAM C MNPUMEHEHMEM
t-kputepua CrblogeHta u  U-kputepusa

B 3,46 pa3 NMo OTHOLUEHUIO K MHTaKTHbIM NMpobam Ha
60 MUHYTY MHKYOauum (Tabn. 2).

Pas3BuTrne HUTPO3aTMBHOIO CTPECCA BbI3bIBAET CHU-
>XEHVE YPOBHSI BOCCTAHOBIEHHOrO MyTaTMoHa 3a cyHeT
B3aMMOENCTBUSA MOCNEeAHEro C LMTOTOKCUYECKUMMU
nepvBatamm NO. B nogoOHyl0 peakuuio BCTynailoT
TMONOBbIE rPynnbl 6ENKOB 1 NENTUOOB, B pe3yfbrare
yero obpasyoTcsa N-HUTPOAMUHBI, O YEM MOXET CBU-
[eTenbCTBOBaTb MOBLILEHWE COOEPXAHUSA HUTPOTU-
po3uHa. HekoTopbiMy nccnegoBaHNSIMN YCTAHOBIIEHO,
4To TpaHcnopT NO npovcxoamT ¢ obpasosaHmem N,O,,
KOTOPLIM 3aTEM HUTPO3UIMPYET TMONLI, ele bonee
MCTOLLAs 3anachl MyTaTMoHa 1 cMellas TMON-AUCYJb-
dungHoe pasHoBecue [2,3]. KpoMme Toro, HEKOHTPOIN-
pyeMbli pOCT akTUBHbIX MeTabonntoB NO npuBoauT
K OKMCNeHMIO 6eNKOB N MHAKTUBaAUUN PEPMEHTOB, 4YTO
ewe 0Oonee UCTOLLAET aHTUOKCUAAHTHYKD CUCTEMY
HerpoHa. NoaTreepXaeHNEM 3TOMY CIYXUT BbISIBIEH-
HbIi POCT MapKEpPOB OKUCAUTENBHOW Moandukaumm
6enkoB. Tak, ypOBEHb PAHHNX MApPKEPOB NOBPEXAEHUS
0EenKoBbIX MONEKYN — anbAernaHbiX MPON3BOOHbLIX YBE-
nmnumeancsa B 1,9 pas, a cogepxaHue 6onee no3nHux
KETONPOM3BOAHbIX BO3pOCTan B 2,4 pasda Ha 60 MuHyTY
MHKy6auumn nocne sHeceHms DNIC (Ta6n. 1).

BBeneHve B MHKYOALMOHHYIO Cpeay MoOy/lsTOPOB
TMON-ANCYbOUAHON CUCTEMbI — TUOTPUA30NNHA, TUO-
LeTamMa, aHrMonHa 1 o.-IMNOEBOM KNCIOTbI BbI3bIBAIO
NONOXNTENBHbIN 9DDEKT B OTHOLLEHNN N3YHAEMbIX MO-
KazaTenen. BoiaBNeHHOE BNMSIHME UCMNONb3YyEeMbIX Mpe-
napaToB ObINI0 Pa3HbIM MO BbIPAXEHHOCTU, HO HOCUIO
OZlHOHarnpaBJfieHHbI xapakTep. Hanbonee akTVMBHbIM
B XOJe nccnenoBaHus Obll aHMMONuH. BHeceHne aTtoro
MoaynaTopa cnocobCcTBOBaNO COXPAHHOCTU TMO-AUC-
ynbduaHoro paBHoBecus. M3 Tabnuubl 2 cneayeT, 4To
BHECEHME aHIMoJIMHa CrnocobCTBOBAIO MOBLILLIEHWIO
BOCCTaAHOBJIEHHOIO ryTaTtMoHa B 3,7 pa3 U CHMXEeHne
OKMCNEHHOM popmbl B 2,4 pada. NonoxmntenbHbii -

Ta6nuua 1.

MokasaTtenu OKCMAaATUBHOIO Uu HUTPO3aTUBHOIO
cTpecca B HEMPOHaNbHOW cycneH3nmn Yepes 60 MUHyT
nocne BHeceHust DNIC (250mkr/m)

MaHHa-YutHn. Ona Bcex BUOOB aHanm3a
CTaTUCTUYECKN 3HAYUMBIMW CYUTaNN pas-

nn4na ¢ ypoBHEM 3Ha4YMmMmocTn meHee 0,05

(95%) [7].
PesynbTaTbl UCCnenoBaHNs U Ux 06-

cyxpaeHue. [lpoBeaeHHblE NCCNeoBaHUS
rnokasanu, 4to BHeceHne DNIC B KOHLIEH-
Tpauum 250 MKr/mAa npmBOAMNO K MOBbI-

LIEHNIO MapKepa HUTPO3ATMBHOIO CTPEC-
ca — HuTpoTupo3uHa B 3,05 pasa (Tabn.

1). Kpome TOro, Habnoganocb cMmelleHne
TNON-ANCYNbAUOHOIO PaBHOBECUS B CTO-
POHY OKMC/EHHbIX TUOMOB, O YEM CBUAE-

TENbCTBYET CHUXEHWEe YPOBHS ryTaTnoHa
BOCCTaAHOBJIEHHOrO (B 5,1 pa3) n yesenuye-
Hue B 3,05 pasa ero okMcneHHo GopMsl,

ADT, y.e./r | K®T, y.e./r | HutpotuposuH,
Mokasatens Oenka Oenka HMOJb/r 6enka
MHTakTHas cycneHsusa | 6,59 +2,09 | 3,02+0,45 12,15+ 2,18
CycneHaus ¢ 12,51 + N .
nobasneHuem DNIC 1,31* 7,27£1,01 37,16+4,99
CycneHsus ¢
no6asneHvem DNIC + | 10,07 +1,17%| 4,95 +0,68* 25,22 +1,88*
TMoueTam
CycneHaus c
nob6asneHvem DNIC + | 8,58 1,21 | 4,36 + 0,597 18,74 £ 2,03#
QHIMOJVH
CycneHaus ¢ 1057 +
nobasneHnem DNIC 0’72,,_ 4,84 £0,57% 25,85+ 1,22#
+TNOTPMA30NH ’
CycneHaus ¢
nobasneHvem DNIC + | 11,63+ 1,03 | 5,74 +0,75% 30,03 £ 2,05
nunoesas KucnoTa

Ha GOHE CHMXEHUSI aKTUBHOCTU KIIOYEBbIX
depmMeHTOB TUOA-ANCYNbOUOHON CUcTe-
Mbl - M-S-T-B3,9pasa,NlP-82,71lTIO -

MpumeuaHne:
no OTHOLLEHWIO Kk cycneHsuu ¢ nodasneHvem DNIC

*

— p < 0,05 No OTHOLWEHWIO K MHTAKTHOW cycneHauu; * — p < 0,05
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Tabnuua 2.

CocTosiHue Tuon-aucynbduagHoi CUCTEMbI B HEViPOHaJIbHOM CyCreH3un
yepes 60 muHyT nocne BHeceuusa DNIC (250mkr/min)

FnyTatnoH FnytatnoH rmo, mmons/ r-S-T, mmonsb/ P, mmonb/
MokasaTenb BOCCTaHOBJI., OKMWCJIEHHbIM, (MuH.* r 6enka) | (MuH.* r 6enka) | (MuH.* r 6enka)
MKMONb/N MKMONb/N
MHTakTHas cycneH3us 2,98 0,34 0,148 = 0,024 19,07 £ 1,93 26,20 = 3,07 12,03+ 2,05
CycneHaus ¢ 0,58 % 0,2* 0,452 + 0,096* 55+0,7* 6,73 + 1,48* 4,42 £1,52*
nob6aeneHnem DNIC
CycneHnaus c
no6asneHnem DNIC + 1,83 +0,23% 0,284 +0,039% 10,58 £ 1,12*# 16,68 £ 2,41% 7,31 £0,64%
TUoueTam
CycneHausi ¢
no6asneHnem DNIC + 2,14 £ 0,14% 0,186 + 0,035% 12,6 + 1,467 20,16 = 1,62% 9,25 +1,2%
AHIMONMH
CycneHsus ¢
no6asneHnem DNIC 1,5+0,15*% 0,265 + 0,032* 9,44 + 1,47*% 15,85+ 1,48% 7,05 +0,93%
+TMOTPUA30/IMH
CycneHnausa c
no6asneHuem DNIC + 1,06 £0,12* 0,339 £0,057# 7,59 + 1,08 11,9+ 1,43*% 6,12 +0,81*%
nMnoesas KucnoTa

Mpumeyanume: * — p < 0,05 N0 OTHOLLEHWIO K MHTAKTHOI cycneH3uu; # — p < 0,05 no oTHoLLEHWIO K cycneHaun ¢ nobasneHnem DNIC

dEeKT BbISIBNIEH N B OTHOLLUEHUUN (PEPMEHTOB CUCTEMBI
rNyTaTMoOHa, Ha YTO YKa3blBAET MOBLILLEHNE AKTUBHO-
CTN ndyyaembix pepmeHToB: MO - B 2,3 pasa, -S-T -
B 3 pasa, P — B 2,1 pasa (tabn. 2). Cnenctenem
Takoro OencTBUs ABUINCL Bonee HU3KMUEe YPOBHU HU-
TPOTUPO3UNHA N MAPKEPOB OKUCAUTENBHOM MoanduKa-
unm 6enkos (Taén. 1).

[MpymeHeHne ppyrmx MoOAynsaTopoB Takxe orpa-
HMUYMBANO PeakLMy HUTPO3ATMBHOIO CTpecca 3a CyeT
CTabUNN3NPYIOLLEro BANSIHUSA HA TUOJ-OucynbbuaHoe
paBHOBECKE.

BbiBOAbI

M3 BbllLEe N3NOXEHHOIO CNEQYET, YTO NPUMEHEHME
MOAYNATOPOB TUON-ANCYNbPUOHON CUCTEMBI B YCNO-
BUSAX HATPO3ATMBHOIO CTpecca CrnocobCTByET COXpaH-
HOCTW ONTMMaNbHOro COOTHOLLEHUS BOCCTAaHOBIEHHOM
1 OKUCNIEHHOM GOpM ryTaTuoHa. OTO NPMUBOAMUT K aK-
TUBHOW MOOUIM3aUMM TUOM-ONCYNbPUOHON CUCTEMBI
M HehTpanusaumn npoaykToB CBOOOAHO-paauKasb-
HOro okucneHus. Kpome Toro, ysenmyeHme QyHKLMO-
HanbHoCTK TAC B yCNOBUSAX HUTPO3aTMBHOIO CTpecca
B YC/I0BMSIX in vitro cnocobCcTBYET NOBbILLEHMIO BLUOa0-

CTYMHOCTM OKCMAa a30Ta, a Takxke yMeHbLUIaeT LMTOTOK-
CUYHOCTb €ro aKTMBHbIX OEPUBATOB, 4YTO NPOSBASIOCH
B BMOE CHUXEHWNS YPOBHS HUTPOTUPO3MHA. BeposaTHo,
4TO B YCJIOBUSIX HUTPO3ATMBHOMO M OKCUAATUBHOIO
cTpecca, Gnarogaps ykasaHHbIM MexaHu3mMaMm, WU3-
YYEeHHble CpeacTBa YyBENNYMBAKOT YCTONYNBOCTb HEPB-
HOW TK@HW K ABIEHNSAM MLLEMUN.

Takum 06pa3om, MoslydYeHHble HaMu pe3ynbTaTbl
packpbIBAOT 3HAYEHME MyTaTUOHOBOW CUCTEMbI HEWN-
pOHa KakK BaXXHOW MMULUEHN HENPOMNPOTEKTMBHON Te-
panun Npu COCTOSIHUSX, KOTOPble COMPOBOXAAIOTCS
rmnepnpoaykunen okcuga as3oTa M HapylleHUemM ero
OMOOOCTYNMHOCTK, a TakKke SBASAITCS 3KCNepuMeH-
TanbHbIM 060CHOBaHWEM OJ151 KIIMHMYECKOro NpuMeHe-
HUS MOLYNATOPOB TUON-ANCYNbOUOHON CUCTEMBI.

MepcnekTuBaMmn panbHEMLLIUX UCCNefoBaHUM
ABNSEeTCA ndydyeHne apPeKTUBHOCTU TUOM-CoaepKa-
LMX MpernapaTroB Ha OPYrnx MOLENHAX MMMNOKCUYECKO-
ro NoBpPEexXAeHNs MOo3ra U ApYyrnx TKaHen opraHn3ma
B OMbITax in vitro u in vivo, ¢ Lenblo packpbITUS UX pe-
ryJMpYyoLLEro BAUSHUSA Ha MNPOLEeCcChbl mMeTabonnama
1 noaaepkaHne XXN3HecrnocobHOCTU.
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OBMEXEHHSAA HITPO3ATUBHOIoO CTPECCY B YMOBAX IN VITRO WJIA9XOM BUKOPUCTAHHA
MOAYNATOPIB TIOJ1-AUCYJIbDIAHOT CUCTEMM

lop6ayosa C. B.

Pe3iome. BukopunctaHHg MoaynaTopis Tion-aucynb@ifHOi CMCTEMN B YMOBAX HITPO3ATUBHOIO CTPECY CNpUSE
36epexeHHI0 Tion-ancynbdigHoi piBHOBaru. BukopucTtari npenapatu niasuLLyoTe 6io40CTYMHICTb okcuay a3oTy
Ta 3MEHLUYI0Tb UMTOTOKCUYHICTb MO0 akTUBHUX AepuBaTiB. Halibinbll akTMBHUM cepef, AOCNiaXyBaHUX 3acobiB
BUSIBMBCS @Hri0JiH, BAKOPUCTAHHS KO0 CNpusiio 36inbLUEeHHIO BiGHOBNEHOro ryTaTioHa B 3,7 pasiB Ha POHi 3HN-
XEHHS okncneHoi dopmu y 2,4 pasu. No3ntneHUIn edekT CNOCTEPIraBcs y BiAHOLWEHH® aKTUBHOCTI GEPMEHTIB —
rnyTaTioHnepokcuaasu, rMyTaTioH-S-TpaHcdepasu Ta ryTaTioHpeaykTasn. Hacnigkom Takoi aii 0yno 3MeHLeHHs
PiBHIO HITPOTUPO3VHY Ha 49,6% 1 MapkepiB OKMCHOI MoandikaLji 6inkiB B cepeaHboMy Ha 35%.

Knio4oBi cnoBa: HiTpO3aTMBHUI CTPECC, CYCMNEH3is HENPOHIB, Tion-gMcynbdigHa cuctema, rmyTaTioH, MOay-
naropwu

YAK: 616-008.921.7:[57.042.2+616.8-091.818]]-092.4

OrPAHUHEHUE HUTPO3ATUBHOIO CTPECCA B YCJIOBUSIX IN VITRO NYTEM NPUMEHEHUSA MOAY-
JIITOPOB TUOJ1-AUCYJIbAULAHOA CUCTEMBI

lop6aueBa C. B.

Pe3iome. Vicnonb3osaHve MOAYNATOPOB TUO-AUCYSIbPUAHON CUCTEMbI B YCIIOBUAX HATPO3AaTUBHOIO CTpecca
CNocoOCTBYET COXPAHHOCTW TUON-ANCYNbPUAHOro paBHoBecus. Micnonb3oBaHHbIE Npenaparbl NOBbILLAT 610~
[OCTYMHOCTb OKCUAA a30Ta U CHUXAIOT LLUTOTOKCUYHOCTb €ro akTUBHbIX AepuBaToB. Hanbonee akTVBHbIM cpeau
n3yyaeMbIx npenapartoB Obli aHrMonuH. Ero npumeHeHre cnocobcTBOBaNO yBENYEHNIO BOCCTAHOBIIEHHOIO My-
TaTtvoHa B 3,7 pasa 1 CHUXEHUIO ero OKMCNEHHOM GopMbl B 2,4 pasa. MNonoxnTesnbHbli 3P deKT oTMevancs B oT-
HOLUEHUN aKTUBHOCTU GEPMEHTOB — IMYTAaTUOHNEPOKCMAA3bl, MYTaTUOH-S-TpaHcdepasbl, MyTaTMOHPEAYKTa3bl.
CnencrBremM Takoro BANSHMS OblI0 CHUXEHWE YPOBHS HUTPOTUPO3KMHA Ha 49,6% 1 MapKkepoB OKUCIINTENbHOM MO-
andurkaumm 6enkos B cpegHeM Ha 35%.

KnioueBble cnoBa: HUTPO3ATUBHbLIN CTPECC, HEMPOHAbHAA CYyCneH3us, TMOA-agncynbdugHasa cuctema, rmy-
TaTUOH, MOAYNATOPbI

UDC: 616-008.921.7:[57.042.2+616.8-091.818]]-092.4

NITROSATIVE STRESS RESTRICTION IN VITRO CONDITIONS USING MODULATORS OF THIOL-DISUL-
FIDE SYSTEM

Gorbacheva S. V.

Abstract. Particular emphasis in cell death initiation is placed on thiol-disulfide system and its significance in
cytotoxity mechanisms of nitric oxide. TDS intermediates have transport properties in relation to NO and increase
its bioavailability. Besides, most of the thiols are able to restrict significantly NO and its derivatives cytotoxity. Gluta-
thione forms s-nitrosoglutathione complex having a competitive fixation with NO, which is the depot of endogenous
NO. This reaction anticipates a fixation of NO molecule with superoxide and prevents a formation of peroxynitrite,
which is the most toxic compound for a cell. NO excess interacts with heme iron and binate thiol groups with a for-
mation of dinitrosole iron combination (DNIC). It is known that DNIC is the most strong nitrosylating agent in com-
parison with nitric oxide and it interacts with thiol groups of proteins.

The purpose of the given investigation is to study possible mechanisms of interruption of nitrosative stress
pathobiochemical reactions in conditions in vitro by means of thiol-disulfide system modulators introduction into an
incubating neuronal medium.

The neurons were released from the cerebral cortex of 4 weeks old white rats for the investigations in vitro. For
a modeling of nitrosative stress into an incubating medium in a toxic concentration (250 mcmole) it was included
the dinitrosole iron combination (DNIC). The performed investigations showed that DNIC introduction in concen-
tration 250 mcg/mL caused the increase of nitrosative stress marker — nitrotyrosine in 3,05 times. Besides, it was
observed thiol-disulfide balance shift into the side of oxidized thiols that is proved by the decrease of the reduced
glutathione level (in 5,1 times) and the increase of its oxidized form in 3 times in case of the reduction of key en-
zymes activity of glutathione system — glutathione-S-transferase — in 3 times, glutathione reductase —in 2,7 times
and glutathione peroxidase — in 3,46 times. Introduction thiol-disulfide system modulators such as thiotriazoline,
tiocetam, angioline and a-lipoic acid into an incubating medium caused a positive effect relative to studying char-
acteristics. Revealed effect of the used drugs was various by its intensity and was unidirectional. Angioline was the
most active during the investigation. Introduction of the given modulator promoted a maintenentce of thiol-disulfide
balance. Introduction of angioline promoted the increase of the reduced glutathione in 3,7 times and the decrease
of the oxidized form in 2,4 times. Positive effect was also revealed according to the glutathione system enzymes.
The increase of activity of the enzymes such as glutathione peroxidase (in 2,3 times), glutathione-S-transferase
(in 3 times) and glutathione reductase (in 1 time) pointed to a positive effect that was also revealed according to the
glutathione system enzymes A consequence of the given action were more low levels of nitrotyrosine and markers
of oxidative protein modification.

Application of thiol-disulfide system modulators in conditions of nitrosative stress promotes maintenance of
optimal proportion of reduced and oxidized glutathione forms. That leads to active mobilization of thiol-disulfide
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system and neutralization of products of free-radical oxidation. Besides, the increase of thiol-disulfide system func-
tionality in conditions of nitrosative stress in vitro conditions promotes the increase of bioavailability of nitric oxide
and also decreases cytotoxity of its active derivatives that is shown in the decrease of nitrotyrosine level. Probably,
in conditions of nitrosative and oxidative stresses due to the mentioned above mechanisms all studied resources
increase cerebral tissue stability to ischemic phenomena.

The obtained results reveal a significance of glutathione system of a neuron as an important target of neuro-
protective therapy in conditions accompanied by nitric oxide hyperproduction and disturbance of its bioavailability.
Also these results are considered to be an experimental substantiation for clinical application of thiol-disulfide sys-
tem modulators.

Keywords: nitrosative stress, neuronal suspension, thiol-disulfide system, glutathione, modulators.
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