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Lenv pabomvl: 0000WeHUe OaGHHBIX TUMEPAMYPLL O TOKANUZAYUU, (DYHKYUSIX U POJIU HEUPO2TOOUHA npu uuiemuu/
2UNOKCUU 20]I08HO20 MO32a U HEUPONAMOLOSUU UHO20 2eHE3A.

Pesynvmamvl: neiipo2nodun — npedcmagumeins ceMeicmed 2100UHOBbIX OEIKO8 HEPEHOU CUCHLEMbl, YUACMEYIOWUL
6 NOOOEPICANUL 24306020 2OMEOCMA3A HePEHLIX Kiemok. OH cayacum 07 0eNOHUPOBAHUSL U NePEHOCA KUCTIOPOOa K
MUMOXOHOPUAM HEUPOHO8, a NPU NAMOLO2UU MOACEM NPeOOMEPaamb Helpooe2eHepayuio 4epe3 aHmuoKCUOaHm-
Hble U aHmuanonmomuyeckue mexanusmul. Hetlipoenooun yuacmeyem 6 c6a3vl6anuu U HeUmMpaiu3ayu akmueHbix
Gopm Kuciopooa u azoma, KOAUUeCnmso KOMopvix YEeaudueaemcs npu pazeumui yepedpaibHOu UMeMUun/unokcuu,
nOO0epIIcUBaent UOHHBLIL 20MeOCMA3 U IHEePLeMUYecKuil Memaboau3m KIemKU, GbLCIYNndsl KaxK Heuponpomexmop u pe-
2YISMOp KAEMOUH020 Oblxanust. M3yuenue uzmenenus IKCnpeccuuu Hetipo2ioouna npu uemun/2UnoKcuu 20106H020
MO32a U Opy2oll HelPONAMoNo2UY — AKMYAIbHAS 3A0a4d, MAK KAK HapyuleHue 20 HetponpomeKmopHbIX MeXaHusMo8
ABJIAEMCSL NAMOSEHEMUYECKUM MEXAHUSMOM HEUpOOe2eHepamusHblX 3a001e6aHUL.

Knrouesvie cnosa: netipoznobun, Hetiponul, uulemus, 2UNOKCUs.

Hetipornooun (Ngb) — mpejicraBuTelib cemeii-
CTBa TJIOOMHOBBIX OEJIKOB HEPBHOW CHCTEMBI, y4a-
CTBYIOIIMH B MOAICPKAaHHHM TI'a30BOI0 TOMEOCTa3a
HEPBHBIX KJIeTOK. OH CIY>KHUT A7 ACTIOHUPOBAHUS
U IIepeHoca KHCIOpOoAa K MUTOXOHIPHAM HeE-
POHOB, a TPU TATOJIOTHH MOXET NPeloTBpaIiaTh
HEeHpoJereHepaunio 4epe3 aHTHOKCHIAHTHBIE W
AHTHANIONTOTHYECKHE MeXaHn3Mbl. Ngb ydacTByer
B CBS3bIBAHMU W HEHTpanu3alliy aKTUBHBIX (GopMm
KHCJIOPOJIa U a30Ta, KOJIUYECTBO KOTOPBIX YBEJIH~
YMBACTCS TPH PA3BUTHH LEpPeOpALHON HUIEMEAH/
THIIOKCHH, TOJ/ICP)KUBACT HMOHHBIM TOMEOCTa3 M
SHEPreTHYeCKHii MeTaboNnM3M KIIETKH, BBICTYyTas
KaK HEHPOIIPOTEKTOP U PETYJIISTOP KICTOUHOTO Jbl-
xanus [1, 2, 3].

Ilenv pabomovt — 0000IICHNE TAHHBIX JUTEpa-
TYpBI O JIoKanu3anuu, GyHKnusx u poau Ngb npu
WIIEMHUH/TUIIOKCHH TOJIOBHOTOMO3Ta U Helponaro-
JIOTMH MHOTO T'eHe3a.

Jlokanusayusa Heiipoz2ioduna

[IpucyrcrBue Ngb-oTmeuaeTcs B HeWpoHax IeH-
TpaJIbHOM U Tiepu(hePUISCKON HEPBHOW CUCTEMBI, B
CITMHHOMO3TOBOM JKUAKOCTH, CETYaTKE U dHJAOKPHUH-
HBIX opraHax |1, 2, 3, 4]. BecrepH-0noTT aHamm3
BBISIBIUI  BapHaOeNbHOCTh HWMMYHOPEAKTHBHOCTH
Ngb B 3aBHCHMOCTH OT permoHOB Mo3ra. Cambrit
BBICOKMH YpOBEHb dKcnpeccun Ngb oTMmeuaercsi B
HEOKOpTEKCe, IIPOMEXYTOUYHOM MO3T€, MO3KEUKE U
YepHOU cyOCTaHLuH, a HanOoJiee HU3KUHI — B TUI-
MOKaMIle U CyOBEHTPUKYJISPHOU 30HE. DTO COBMa-
naer ¢ pacnpenenenuem MPHK, konupyroieit nan-
HBIX OEJIOK B HEPBHOH TKaHH rojoBHOTO mosra. C
MOMOIIBIO (PITYOPECIIEHTHONH HMMYHOTUCTOXUMHHU
YCTAHOBJIEHA IOJIOKUTEIbHAS KOPPEISALUSI MEXAY
skcrmipeccueii Ngb m Mapkepa 3penbIX HEHPOHOB
NeuN (neuronal nuclear antigen) [5, 6], 9To T03BO-
JISIET TPEINOI0KUTh, YTO HEHPOTIOOMH HAYMHAET
CUHTE3UPOBAThCS HAa TMO3JHUX dTanax jauddepen-
LUPOBKH HEPBHBIX KIIETOK.

Ngb mpucyTcTByeT B HEMpOHaX CIHUPAIBLHOTO
TaHIJIMSA U B ONOPHBIX KJIETKax KOPTHUEBA OpraHa,
SJIpax OJAMHOYHOTO MYTH M KapOTHIHBIX TEJbIIAX,

Kypnan ['poJHEHCKOTO TOCYIapcTBEHHOTO MEIUIIMHCKOrO YHUBepcuTeTa, Tom 16, Ne 6, 2018

KpYMHBIX HEHpOHaX MpOAOJroBaTtoro mosra [2, 7],
B KJIeTKaX [lypKuHBE U UX KPYIHBIX JCHIIPUTAX MO-
JIEKYJISIPHOTO CJIOSI, @ TaKkke B 00J1aCTH KITyOOUYKOB
TpaHyJSIPHOTO €0 KOpbI Mo3xkeuka. [Ipu m3yde-
HUU pacupepeneHust Ngb B rummokamMiie ycTaHOB-
JICHO,<4TO MpPH THIepIKcnpeccrun Ngb jokanmzy-
eTCsl NPEUMYIIECTBEHHO B MMHUPAMUIHBIX HEHPOHAX
nosieit CA1-CA4 u 3epHHCTHIX HEUPOHOB €ro 3y0-
4aTOH M3BHUJIMHBI. Y WHTAKTHBIX JKUBOTHBIX OTME-
yaeTcs He3HauMTellbHas dKkcrpeccus Ngb B Heiipo-
Hax nonst CAl u 3y6uaToit m3BUIuHEI [3].

HUccnenoBanne Mo3ra MIICKOITUTAIONIMX TTO3BO-
JIUJIO YCTAaHOBUTH dJKcmpeccuio Ngb B HelipoHax
BCEX CJIOEB KOPHI OOJNBLIMX MOJYHIAPHH TOJIOBHO-
ro mosra. [IpeumymecrBenHo Ngb conepxurcs B
MIepUHYKJICapHO 007acTH HEHPOHOB, B SIPE TPHU-
CYTCTBYET JIUIIIb HE3HAYUTEIHLHOE €ro KOJIUYECTBO.
OTtmeueHa tokanu3anyst Ngb B MUTOXOHIPHATIHLHOM
MaTpPUKCE U HAa BHYTPCHHEW MeMOpaHe MHTOXOH-
Jpyid, HAOIFOAeTCS TIOJOXKHUTEIbHAS KOPPEISIUs
sKcmpeccun  Heliporiobuna ¢ AT®-cuHTa30H-P,
nuroxpomoMm C1 u cybobemunuIieii-o Tpanceppruaa
[7].

Dynxyuu Ngb

Ngb BbImonHSIeT (YHKINH, TPUCYITHE CEeMEH-
CTBY TJIOOMHOBBIX OCIIKOB, — JICTIOHUPOBAHKE U TIe-
peHoc kucnopona. Ngb sBisieTcsi HeHpOIpOTEKTO-
POM H perynsiTopoM (GyHKIMOHUPOBAHHS KJIETKH B
HOpPME U TIPU MATOJIOTUH OJarogapsi CBOMM OHOXH-
MUYECKHUM W CTPYKTYpHBIM cBoicTBaMm. Mcciermo-
BaHM in Vitro ToKa3aju, 9To HEHPOIPOTEKTOpHAs
poiib Ngb 00yciioBiaeHa ero CrocOOHOCThIO MHAK-
TUBUPOBATH CBOOOTHBIC pajIKaIbI [§].

Ngb obnamaer crnocoOHOCTBIO 0OpaTUMO CBsI-
3bIBaTh Ta3000pa3HbIC JIMTAH/IBI — KUCIOPO, a30T
(B TOM umCiIe X aKTHBHBIC (DOPMBI) 1 MOHOOKCH]
yraepona (CO). Ilo HEKOTOPBIM JaHHBIM, OH 00-
NaaeT HUTPUTPEAYKTa3HBIMH CBOWCTBAMH, WHAK-
TuBHUpys. MoHOOKcH a3ota (NO) [9]. AKTUBHOCTH
HelipoHanbHOM NO-cHHTa3bl BO3pacTaeT MpH HIle-
MUW/THIIOKCHU ¥ YEPErHO-MO3TOBBIX TpaBMax,
MPUBOJS K MHUTOXOHIPHATBHOW AUCHYHKIUU WU
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arornTo3y BCIIEJICTBUE aKTUBAIUMH Kacmasbl 3. Crio-
coOHocTh Ngb k nHaktuBaiuu NO urpaet BaXXHYIO
poib B obecriedernny Heiponporeknuu [3, 10, 11].

Ngb BBICTYIaeT B pOJHM PETYNATOpa aKTHUBAIIH
arronto3a HeiiponoB [1]. [Ipu mosiBiIeHWH TIOpP BO
BHYTpeHHe MeMOpaHe MHTOXOHJPHH MPOUCXO-
IUT Ha0yxaHUe MX MaTpHKca, pa3pblB HAPYKHOU
MeMOpaHbI U BBICBOOOXK/ICHHE PACTBOPUMBIX Oel-
KOB ME@XKMEMOPaHHOTO MPOCTPAHCTBA, B TOM YHUCIIC
armoNTOTeHHBIX (akTopoB: mutoxpoma C, mpokac-
nas-2, 3 u 9, 6einka apoptotic inhibitor protein AIP.
BricBoboknaemprii iutoxpom C y4acTBYeT B aKTH-
Bau 3PPEKTOPHON MpOKacnasbl-9, YTO MPUBOAUT
K TrOenu kimetok. Ngb crocoOeH B3amMOAEHCTBO-
BaTh C MUTOXOHAPHAITEHBIMH OETTKaMH U TIOJIaBIIATh
3TOT MyTh aronTo3a [12].

B HelipoHax rUNIokamna mpu rurep3KCIpeccuu
Ngb obHapyxeHo yBenuuenue cunre3a ATD u yr-
HETeHHE TIUKOJIM3a. Bmecte ¢ TeM B TaHHBIX HEW-
poHax oOTMeuanaoch TopMoxkeHne AMPD-akTUBUPO-
BAHHOM IPOTEMHKUHA3HOM CHUTHAIM3aLUH, AKTU-
Banus anetwi-CoA-kapOoKcHaa3sl M yBEJINYCHHE
o0pa3oBaHMs JIMIIUAOB U TJIMKOTE€HA. DTU JIaHHBIE
MO3BOJIAIOT TPEAINONIOKHUTh, YTO Ngb BBINOIHSIET
POITE METabOIMYECKOTO PETYIIATOPA, TIOBHIIIAOIIE-
ro KJICTOYHBIM aHAOOJU3M dYepe3 WHTHOMpOBaHHUE
AM®-akTuBHpOBaHHOW curHamm3auu [13].

CornacHO JpyTrMM HCCIIEOBAaHUAM, MPEIroia-
raercst, 9To Ngb SBISETCSI KOMIIOHEHTOM CHUTHAJIb-
HOU 1IeTIH, UHTHOUPYIOLIEeH OKHCIUTENBHBIN CTpecc
U arnonTos [7].

Ngb perynmupyeT ypoBeHb aKTHBHBIX (DOPM KHC-
Jopoja, o0pa3yrommxcsl B mpoiecce 00JpcTBOBA-
Husi B TosioBHOM Mmo3re [14]. IIpucyrcrBue Ngb B
Aapax HEHPOHOB IO3BOJSIET IPEAIONIOKUTH " €ro
y4acThe B PEryJslud TPaHCKPHUIIIMOHHON aKTHB-
HOCTH TreHoB [1].

Ngb npu yepeopanvnoil umemuu/eunoxcuu u
opyzoil Heliponamono2uu

LlepeOpanbHash UIEMHUS/TUIIOKCHST HPEICTABIIS-
eT co00il TshKelloe HeHpoAereHepaTHBHOE COCTO-
SIHUE, KOTOpPOE B 3aBUCHMOCTH. OT BOBJICYCHHOU
00JTacTH TMPHUBOAUT K_HAPYIIEHHUIO KOTHUTHBHBIX
¥ MOTOPHBIX (DYHKUMN LEHTPaTbHON HEpBHOI CH-
crembl. Jlaxke KpaTKOBPEMEHHAsT WIIEMHS TOJIOB-
HOT'0 MO3Ta BEAET K CTO FIYOOKUM TIOBPEKICHISIM.
[TporcxoasT CTPYKTYpPHbIC H3MEHEHHS B MUTOXOH-
JIPUSX: OHW. HA0yXaloT, YTO MPHUBOJUT K PaspbiBY
Hapy>)KHOW MeMOpaHBl, PACTSDKEHHIO BHYTPEHHEH
MEMOpaHBI C HAPYIICHHUEM e¢ 0aphbepHBIX CBOWCTB
(Tpexie Beero Ui KAaTUOHOB) U K MOJIHOMY Pa3py-
mieHnro opraneut. [IpoucxonuT m3MeHeHHE KOH-
durypanmy KaHajblleB TPAHYJSPHOW M TIAJIKOH
SHJOIJIA3MATUYECKON CETH. YBEIMYHUBACTCS KOJIU-
YeCTBO CBOOOJHBIX PUOOCOM BCIEICTBHE UX OTCO-
SJIMHEHUSI OT MEMOpaH TPaHyJSIPHOW SHJIOILIa3Ma-
THYecKol cetu. [Ipu runokcuueckoM MOBPEXKICHUH
HEHPOH COKpaIaeT SKCIOPT Oelika M CTPEMHTCS
HAMpaBUTh MAKCUMAIBHOE €r0 KOJHMYECTBO HA BHY-
TPEHHUE TOTPEOHOCTH. DTO OJHO W3 TPOSBICHUN
(dopMmupytomierocs B KIETKe 3Heproaeduura:
¢ukcanusi pudocoM K MeMOpaHaM HIEPOXOBATOrO
SHJIOMIA3MATHUECKOTO PETUKYIyMa, TMPOUCXOJs-
mas TpH y9acTHH Oenka puOoQopuHa, SBISICTCS
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9HEPro3aBUCUMBIM IporieccoM. Bospacraror olrmiee
KOJIMYECTBO M Pa3Mephl JIU30COM. BBIXOAT B 1u-
TOIUIa3My W aKTUBUPYIOTCS UX THAPOIUTUYCCKUE
(bepMeHThI — KaTercuHbI, PUOOHYKJIea3a, KUCIas
(hocdaraza, ne3okcupubOHyKIIea3a, THATypOHH/Ia3a
U JpyTHe, 3aIlycKasl B KJICTKE IIPOLecChl ayTodaruu.
ITpu uHUIIMAIMA MEXAaHU3MOB MILIEMUHU B HEUpOHAX
TOJIOBHOTO MO3Ta TPOUCXOIUT YBEIMYEHHE KOH-
uentpanuu H* ¢ pazsutuem aumgosa. B pesynbra-
TE MOBBIMICHUs conepykanuss Ca®* MPOMCXOIUT aK-
TuBanus (PEepMEHTOB, BEAYIIMX K J€30praHU3ALIH
MeTaboIM3Ma, a TAKKe K HapyILICHHIO BO30YyAUMO-
CTU U TOBBILICHUIO NPOHUIIAEMOCTH IUIa3MaTHye-
CKoil MemOpaHbl. HapyrieHne BHYTPHUKIECTOYHOTO
KaJIBIMEBOI0 TOMEOCTa3a UTPaeT OJHY U3 BEIyIIUX
ponieil B pa3BUTHN HEWPOJETEHEPATUBHBIX MPOLEC-
COB B MO3T€ IIPU €T0 UIIEMUH HAPSAY C TAKUMU Me-
XaHM3MaMH, KaK TIyTaMaTeprudeckas CUTHAIbHAsS
TPaHCIYKIHS, OKCHJIATUBHBIA CTPECC, BOCTIAJICHUE
u anonrto3 [15, 16, 17].

B xynbpType HEHPOHOB-HEOKOPTEKCA MBIIIINA OKO-
710 10% o6riero Ngb J10Kan3yeTcst B MUTOXOHAPH-
SIX Y TIOBBIIICHHE €r0 KOJIMYECTBAa BHYTPH JAHHBIX
OpTraHesul BO3PAacTaeT B yCIOBHAX Ae(hUIIUTA KHCIIO-
poaa u rioKo3sl [16].

[Ipu mepeOpaTbHOM MIIEeMHIH/TUTTOKCUN HAOJTIO-
JaeTCsl yBeIudeHue dkcrpeccuu Ngb. M3menenue
koH(popMmaruu Ngb oOecrnieunBaeT HEHpPOIPOTEK-
TOPHYIO CUTHAJIM3AIUI0 U KOHTPOJIb MUTOXOHIPU-
AIBHOTO JBIXaHWS B YCIOBUSAX THIIOKCHU, CHAOXast
HEHPOHBI KHCIOPOJAOM M CHOCOOCTBYS TOAJEpIKA-
HUIO WX JKM3HenesTenbHocTH. [lomaBrmenme 5kc-
npeccrn Ngb ycyryOnser WIIeMHYEcKoe U TUIOK-
CHYECKOE TIOBPEXKACHHE HEUPOHOB [1, 5].

Okcmpeccust Ngb B Mo3re Jroaed, yMmepLinx
0T 1epeOpaibHOI WIIeMuH, ObLIa MaKCUMallbHOW
B 30HE, IpHJIeKalmed K HEKPOTHYIECKOW 00J1acTh
(30Ha «IEHYMOPBI») 10 CPABHEHHUIO C MHTAKTHBIM
MO3TOM M 30HOH «Jpa», YTO aHAJOTHMYHO paclipe-
JeNIeHHI0 dKcTpeccud Ngb npu 3KCreprMeHTalb-
HOM (hoKanmbHOH 1epeOpaIbHON HIIEMUH Y KpbIC. Y
TPBI3YHOB upe3MepHasi dkcrpeccus Ngb xoppern-
poBajia ¢ yMEHBIIICHHEM pa3MepoB 30HBI HEKPO3a U
yJIy4dIIeHHEM UCXO0/Ia UIIEMUYECKOT0 MTOBPEKACHUS
[5].

[Ipu nepeOpanbHONM MIIEMHUH/THIIOKCHH HA0JIIO-
nmaetcs oO0pa3oBaHHE aKTUBHBIX (DOpM KHCIOpojaa
n/mmn azota. Ilpm MomenupoBaHWM HIEMHUH-pe-
nepy3un Mo3ra, HWHIYIHPOBAHHOW JBYCTOPOH-
HEell OKKIIto3Med o0enx OOMIMX COHHBIX apTepHi,
y Ngb-Tpancrennsix Mblmei skcnpeccus Ngb B
HEHpOHaX TOJIOBHOTO MO3Ta 3HAYUTEHHO YBEITHYH-
BaJlach, a BBIPAOOTKA aKTHBHBIX (hOpM KHCIOpOaa/
a30Ta 1 MEPEKHCHOE OKWCJICHHE JIMIHI0B YMEHb-
LIAJTUCH 110 CPABHEHMIO C OOBIYHBIMH MbImamu. [1o-
BPEXKJICHIE HEHPOHOB OBbLJIO HE3HAUUTEILHBIM, YTO
CBUJICTEIBCTBYET O HEHPOIPOTEKTOPHOU (YHKIIMU
Ngb [3].

IIpu m3yueHuM MOCIEACTBUM SKCIIEPUMEHTAIb-
HOM HMIIEMHHU T'OJIOBHOTO MO3Tra YCTAHOBJIEHO, YTO
Ngb sBnsiercsi BaXHBIM (AaKTOPOM B HEWPOMpO-
TEKIUU B OTJANCHHbIC cpoku uiemu [16]. Cymie-
CTBYET MPEIIOJIOXKEHHE, YTO HEHPOTIOOMH HHAaK-
TUBHPYET (EPMEHT amonrto3a p2l-akKTHBHPYEMYIO
kuHa3y Pakl u B3amMoneHCTByeT ¢ CHTHAIBbHBIMH
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MoOJIEKyJIaMu cynepcemeiictBa Ras-romgoousix 'T-
®a3 RhoGDI u RhoGTPase, uarudupys pacmnpo-
CTpPaHECHHUE «CUTHAJIa CMEPTH», WHIYLIMPOBAHHOTO
rurnokcue [8].

C mespio ucciieqoBaHus dkcpeccun Ngb actpo-
LUTaMU M3Yy4aId TOJIOBHOW MO3T JIFOJEH, yMEPIINX
OT 4EpEIHO-MO3TOBOI TPAaBMBL. Y CTAaHOBJIEHA JKC-
npeccus Ngb acTponutraMu TOJIBKO B TOM Ciydae,
KOIJIa CMEPTh HAcTyIlaja CILyCTsl HECKOJIBKO CYTOK
TTOCJIe YEPEITHO-MO3T0BOM TpaBMHI [18].

IIpu nerkoi yepenHo-MO3roBOM TpaBM€ HE Ha-
OmogaeTcst UBMEHEHUH B aKcrpeccud Ngb, XoTs u
oTMedaeTcs oOpaTuMoe yBEJTHUYCHHE MOoKa3aTenel
OKHCIIUTENBHOTO CTpecca U qucOatanc B aHTHOKCH-
JTaHTHOU cucteme. B ciydae Tsbkenoil uepenHo-Mo3-
TOBOI TpaBMbI, COMPOBOXKJIAIONICHCS 3HAYUTEIb-
HBIM YBEJIMUYEHHEM IOKa3aTejel OKHCIUTEIHHOTrO
cTpecca U UCTOIIEHNEM aHTHOKCHIAHTHOM 3aIlUTHI,
HaOIr0anoch 9-KpaTHOE YBEIMYEHHUE HKCIPECCUU
Ngb [19]. Y MbImeit B oTnanéHHble CPOKH TTOCIIE Ye-
PEMHO-MO3r0BOM MEXaHWYECKOW TpaBMbI IMOKa3aHo,
4T0 M30BITOYHAs 3Kcnpeccust Ngb criocobcTBoBana
YMEHBIIEHUI0 CEHCOMOTOPHBIX HapyIIeHHUH Mocie
TpaBMmsl [20].

Hakorutenne u otrioxeHne OeTa-amMmiionga —
KITIOYeBOE 3BEHO TMaTOoreHe3a OO0Je3HH AJbIreii-
Mepa. AMWIONI-UHIYIIMPOBaHHAS HEHPOTOKCHY-
HOCTh NMPHUBOJUT K PACIPOCTPAHEHHOMY amoITO3Y
HelipoHoB. [Ipu 6one3nu Anbireiimepa oTMeuanach
MOBBIIICHHAs, IO CPABHEHUIO CO 3JOPOBBIMU JIFO b~
MU, 3Kcrpeccust Ngb B HelipoHax U B MecTax OTJIO-
JKEHUST OeTa-aMmIiIona. Y poBeHb dKcIpeccnn Ngb
TIOBBIIIAJICS TI0 Mepe Pa3BUTHA OOJIE3HHU.

JoGaBnenue Ngb criocoOCTBOBaNIO BOCCTaHOB-
JICHUIO MUTOXOHIPUAIBHON ()YHKIUU M HHCHOUPO-

Jumepamypa

1.  Kopxkesckuii, /[I. 3. MMyHOrHCTOXHMMHYECKOE WC-
crenoBanue TonmoBHoro Mmosra / M. 9. KopskeBckwid,
E. T'. I'mnepoBuu, O. B. Kupuk. — Cankr-IletepOypr :
CuerJIut, 2016. — 143 c.

2. A vertebrate globin expressed inthe brain / T. Burmester
[et al.] // Nature. — 2000. — Vol. 407, Ne 6803. — P. 520-
523. —doi: 10.1038/35035093:

3. Neuroglobin protects neurons against oxidative stress
in global ischemia / R. Li [et al.] / J. Cereb. Blood Flow
Metab. — 2010. — Vol. 30, iss. 11. — P. 1874-1882. — doi:
10.1038/jcbfm.2010.90.

4. Neuroglobin Attenuates Beta Amyloid-Induced Apoptosis
Through Inhibiting Caspases Activity by Activating PI3K/
Akt Signaling Pathway / Y. Li [et al.] // J. Mol. Neurosci. —
2016.— Vol. 58, iss. 1. — P. 28-38. — doi: 10.1007/s12031-
015-0645-z.

5. Neuroglobin is upregulated by and protects neurons from
hypoxic-ischemic injury / Y. Sun [et al.] // Proc. Natl.
Acad. Sci. U S A. —2001. — Vol. 98, iss. 26. — P. 15306-
15311. —doi: 10.1073/pnas.251466698.

6. Paxinos, G. The rat brain in stereotaxic coordinates /
G. Paxinos, C. Watson. — 6th ed. — London : Academic
Press, 2007. — 448 p.

7.  The significance of neuroglobin in the brain / S. Hua [et
al.] // Curr. Med. Chem. —2010. — Vol. 17, iss. 2. — P. 160-
172. — doi: 10.2174/092986710790112611.

Kypnan ['poJHEHCKOTO TOCYIapcTBEHHOTO MEIUIIMHCKOrO YHUBepcuTeTa, Tom 16, Ne 6, 2018

O0630psI

BaJIO arloITO3 MOCPEACTBOM IMOJIABICHNUS aKTHBHO-
CTH Kacmasbl-3 M Kacrnasbl-9 Mpu MOJEIMPOBAHUU
0ose3nu Anbireiimepa [4].

C Bozpactom skcrpeccuss Ngb CyImiecTBEHHO
CHIDKAETCS, YTO SABJIsIeTcs (haKTOpOM pUCKA Pas3BH-
TUs OoJie3Hu AJiblreiimepa, 6ose3nu [lapkuHcoHa,
JneMeHnuu ¢ tensuamu Jlesu [21] n apyrux Heipo-
JIeTCHEPATUBHBIX 3a00JIeBaHUIA.

[Ipu snmserncun oTMeYaeTcs IMOBBIMICHHE JKC-
npeccun Ngb, 4T0, BO3MOXKHO, SIBISIETCS OTBETHOU
peaxiueil Ha WHIYIHPOBAHHYIO CYJOpOTaMH HIle-
MHIO/THIIOKCHIO [4, 22, 23].

Xonecra3 MpH KETYHOKAMEHHON OONe3HW WiIN
JIpyrod TAaToJOTHMHM TeNaToOMIMApPHOM CHCTEMBI
MIPUBOJIUT K Pa3BUTHIO TeNaTornepeOpabHOTO CHH-
IpoMa, KOTOPBIA MPOSBISAETCS. 3HAYUTENbHBIMA
HapYyIICHUSMHU CTPYKTYPBI U (DYHKIUH TOIOBHOTO
MO3ra C TOBpEXJIEHHEM MHUTOXOHAPHUHN HEeHpOoHOB
BCJIE/ICTBUE OKHCIIUTENBHOIO CTpecca, B TOM YHC-
ne Mop(}odyHKIIMOHATEHBIMEA HapyIIEHUSIMU HEH-
poHOB Mo3keuka (rudenu 10 14% xmerox Ilypku-
Hbe) [24]. K 10-M-cyTKaM nociie mepeBs3Ku 00IIero
JKEJTYHOT O MMPOTOKA, IO Mepe HapacTaHUs XoJecTasa
MMMYHOOKpaiinBanne Ngb B muToIuiasMe nepuka-
pUOHOB KIIeTOK LlypkrnHBE MO3kKeuka yMEHBIIaeT-
Cd, TOCTUTasi MUHUMAJIbHBIX 3HaYeHUH [24].
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MPU ULIEMHU/TUITIOKCHU TOJIOBHOTO MO3Tra M APYTOH
HEHpOMATONIOTUHN TPEACTABISICTCS BaXKHBIM M IIEp-
CIEKTUBHBIM, TaK KaK HapylIeHUE ero Heiporpo-
TEKTOPHBIX MEXaHU3MOB SIBJISIETCS OJTHUM W3 TIaTO-
TeHETUYECKIX MEXaHN3MOB HEHpoIereHepaTHBHBIX
3a00JIeBaHUIl.
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THE ROLE OF NEUROGLOBIN IN CEREBRAL ISCHEMIA / HYPOXIA AND OTHER

NEUROPATHOLOGY
Zimatkin S. M., Bon L. I., Maksimovich N. Ye.

Educational Institution “Grodno State Medical University”, Grodno, Belarus

The aim of the study was to summarize literature data on the localization, functions and role of neuroglobin in
ischemia / hypoxia of the brain and neuropathology of different genesis.

Results: neuroglobin is a representative of the globin family of the nervous system proteins, involved in maintaining
of gas homeostasis of nerve cells. It serves for the deposition and transfer of oxygen to the mitochondria of neurons, and
in the presence of pathology it can prevent neurodegeneration through antioxidant and anti-apoptotic mechanisms.
Neuroglobin is involved in the binding and neutralizing of active forms of oxygen and nitrogen, the amount of which
increases with the development of cerebral ischemia / hypoxia; it supports ion homeostasis and energy metabolism
of the cell, acting as a neuroprotector and regulator of cellular respiration. Studying-of the changes in neuroglobin
expression in ischemia / hypoxia of the brain and other neuropathology is an‘actual task, since the violation of its
neuroprotective mechanisms serves as a pathogenetic mechanism of neurodegenerative diseases.

Keywords: neuroglobin, neurons, ischemia, hypoxia.
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HOBBIE HU3JAHUA

Hcropus benapycu B KOHTEKCTE €BpONENHCKOM IMBUIIH-
3aIUn : MOcoOMe JUTS CTYAEHTOB YUPEKAEHHIH BBICIIEr0 00pa3o-
BaHMs, 00yJAIOMMXCSl HAa aHIJIMICKOM SI3BIKE IO CIIEIHAIBHOCTH
1-79 01 01 "JIeuebnoe neno" / JI. IT'. Kopon€Hok ; MUHUCTEPCTBO
3apaBooxpaHenust Pecry6umku Bemapycs, Yupexnenue oOpaso-
BaHUs "['pOIHEHCKHMI TOCYIapCTBEHHBINH METUIMHCKHNA YHHBEp-
cuter", Kadenpa commanpHO-rymMaHuTapHbIX Hayk = History of
Belarus in the context of European Civilization : manual for the
Medical Faculty for International Students (course of studies in
English) / Ludmila Karalionak. — I'pogsao : ['pI'MYVY, 2018. - 179 p. :
puc. — bubmmorp.: c. 176-179. — ISBN 978-985-558-973-1.

Koponénok, JIomuna I'puzopvesna.
Livdmila KARALIOMNAK

Ilocobue npedcmasgisem coboil Kpamxuili o4epK UCmopuu
benapycu, 6 komopom 6 XpOHOIO2UHECKOM NOPAOKE OCBEWAIOMCSL
ocHosHble cobvimus ucmopuu benapycu Paccmampusaromes 6axc-
Helwue 80npoCchl NCAUNUHUECKO20, COYUATbHO-IKOHOMUYECKO20 U
KynomypHozo paseumus benapycu. ITocobue codepicum 6onpocwl
OHAL CAMONPOBEPKU, KAPMbL U ULTIOCMPAYUOHHBLIL MAMEPUAL.

Tocobue paccuumano Ha cnyOdenmog axyibmema UHOCMPAaH-

ISTORY OF BELARUS IN THE CONTEXT HBIX yuauuxcs, uzyuaiowux Kype «Memopuu Benapycu 6 konmex-
OF EUROPEAN CIVILIZATION cme e6ponelickoll YUGUIUZAYUY HA AH2TIUTICKOM A3bIKE.
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