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Helpoxrnmunyeckne mexaHn3mbl 3anycka 1 peanusaumm CyfopoXHOro
npunagka npv anNunencuy B HacToALee BPemsa OCTalTCA Mano
N3YYeHHbIMY 1 NPaKTUYeCKn HeT paboT, OLeHUBAIOLLNX COCTOAHME
HerpoMeAnaTOPHbIX CUCTEM Ha PaHHKX 3Tanax CyA0POMXHbIX
NPUNagKoB Ha reHeTUYECKNX MOAENAX XKNBOTHbIX C MOBbILLEHHOWN
CYAOPOXHOW roTOBHOCTbI0. bblNo NpoBefeHo nccnefoBaHme ponu
ERK1/2 knHa3 (extracellular signal-regulated kinase) B perynaumm
AKTUBHOCTU rnyTamat-, TAMK- n podamrHeprmyeckrx HeMpoHoB
HUTPOCTPUATHOW CUCTEMbI KPbIC MNHUMN KpyLmnHCKOro — MonoaKuHom
Ha KNOHMKO-TOHMYECKOW CTaAnW 1 Ha CTaAUM aTakCUM ayAMlOreHHOro
CYAOPOXHOro npunagka. NokasaHo, UTo Npu NpeAbABNEHUN KpbiCam
nuHUM KpylumHckoro — MonofK1HoM cneumdrnyeckoro 3syKoBoro
pasapaxntena NPoucxoanT yBenuyeHne akTneHocty ERK1/2 knHas

B CTpraTyMe 1 B YepHOW Cy6CTaHLMM MO CPAaBHEHMIO C MHTAKTHLIMM
Kpblcamu KpywnHckoro — MonoaKnHom, 4To CONPOBOXAaeTca ycune-
Huem akTMBHOCTU Synapsin 1. B pe3ynbraTe akTBaumy 3K3041TO3a
ycunmBaeTca BbIGPOC rnyTamaTa B CTpraTyMe, UTo NPUBOANT K UHU-
umraunm cygopor. OfHaKo Ha CTafnuy KNOHUKO-TOHUYECKUX CTagUii

B CTPUATyMe Mbl BbIABUNN PAJ U3MEHEHWNI, NPUBOAALLNX K OCTaHOBKe
CyLOPOXHOTO Npunaaka. MNosbiweHne pochopunmpoBaHna TUPO3NH-
rMOPOKCMNasbl B KOMMAKTHOW YacTn YepHOW CybCcTaHLum 3a cueT
ycuneHna aktmsHoct ERK1/2 KnHas npuBoanT K MIHTEHCUBHOMY
Bbl6pocy AodamumHa B cTpuatyme. [Npu 3TOM NponcxoanT yBenmye-
Hue cogepkanna D2- n cHukeHne D1-peLienTopos, YTO yKa3biBaeT

Ha ocnabnenne D1 (npoanunentuyeckoro) n aktneauum D2 (@HTU3NK-
NenTnyeckoro) 3aBUcUMbIX NyTen perynauyumn TAMK-epruyeckmx
HeMpPOHOB YepHOW cybcTaHLMKU. Mbl MOKa3any yBennmyeHne Cogepxa-
HUA pepmeHTOB cnHTe3a TAMK B peTUKynsapHOI YacTn YepHoU cy6b-
CTaHLMK, YTO, BO3MOXKHO, MPUBOAUT K UHIMOMPOBaHWIO rTyTamaTtepri-
YeCKMX HEMPOHOB TaslaMyca 1 ABNAETCA OQHUM 13 MEXaHN3MOB
TOPMOXEHWA CYyAOPOXKHOM aKTUBHOCTMN Ha CTafMM aTaKChu.
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VMMMYHOTMCTOXMMIS; BecTepH GNIOTUHT; HArPOCTpraTHas CUCTEM];
nodamunHepruyeckme HempoHbl; D2- n D1-peuentopbl fodamMmHa;
ERK1/2; rnytamat; TAMK; Synapsin 1.
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of the nigrostriatal system
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expression
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Neurochemical mechanisms of initiation and
expression of epileptic seizures are poorly explored,
and there are no published data that could demon-
strate the functional state of the neuromediator
systems at the initial state of seizure in the animals
genetically prone to seizure. In the current work,

we studied the role of extracellular signal-regulated
kinase (ERK1/2) in the regulation of the nigrostriatal
glutamate, GABA and dopamine neurons of Krushin-
sky — Molodkina rats at clonus-tonus and ataxia stages
of audiogenic seizure. We demonstrated upregulation
of ERK1/2 activity upon audio stimulation which was
accompanied by increased activation of Synapsin |

in the striatum and substantia nigra in comparison

to intact Krushinsky - Molodkina rats. The observed
exocytosis activation led to secretion of glutamate

in the striatum and, as a result, to stimulation

of seizures. However, at clonus-tonus stage in the stria-
tum we revealed the changes that could participate

in further inhibition of seizure activity, such as
increased phosphorylation of tyrosine hydroxylase
upon increased ERK1/2 activity followed by activation
of dopamine release in the pars compacta of the
substantia nigra. At the same time, enhanced D2

and increased D1 dopamine receptor contents were
observed. These data revealed attenuation of direct
(pro-seizure) and indirect (anti-seizure) pathways of
the regulation of the substantia nigra GABA neurons.
We demonstrated activation of GABA in the substantia
nigra pars reticulate, which probably results in the inhi-
bition of glutamate neurons of the thalamus and could
be one of the mechanisms inhibiting seizure activity
during ataxia.

Key words: Krushinsky-Molodkina rats;
immunohistochemistry; Western blot; nigrostriatal
bundle; dopamine neurons; D1 and D2 dopamine
receptors; ERK1/2; glutamate; GABA; Synapsin 1.



MUJIETICUSL — OJIHO U3 PaclpOCTPAaHEHHBIX HEBPOJIO-
THYECKHX 3a0oneBaHuii, KoTopsiM crpagatoT 0,5-1 %
mupoBoro HaceneHnus (Hauser, 1994). B nacrosmee

BpeMsI JUIsl U3yUSHHUS] MEXaHU3MOB ()OPMHUPOBAHUS SITHIICTITH-

(hopMHOI aKTUBHOCTH IIMPOKO MCHONB3YIOTCS SKCIIEPUMEH-

TaJbHBIC MOJAETH AyJHOTCHHOM SITWICIICHU Ha >KUBOTHBIX,

HUMEIONIMX TeHETHYECKYIO MPEIPACIIONIOKEHHOCTh K CYy/10-

pOoxHBIM Tpunaakam. OHOM U3 TAKUX SKCIEPHUMEHTATbHBIX

MoyIeNeH SBISIFOTCS! KpbIchl nHOpeaHoi mmHuK KpymHceko-

ro—Mononkuno#t (Kpymunckuii, 1960). )KuoTtHble 3TOMH

JIMHUH, XapaKTePHU3YIOIUECs IBYXBOIHOBBIM KIOHHUKO-TO-

HUYECKUM IPUTIAKOM, KOTOPBIH BO3HHKAET Y HUX B OTBET

Ha 3BYK BBICOKOW MOIIHOCTH, OBUIM TIOJIyYeHbI Ha OCHOBE

ayTOpeqHO# momysan Kpsic Bucrap.

3HAYUTENILHYIO POJIb B PETYIISIMN ABUTATEIEHOIN aKTHBHO-
CTH, B TOM YHCJIE CYJJOPOXKHBIX PUITAIKOB, UTPAET KOMILIEKC
CTpyKTyp Oa3anpHbIX ranmmeB (Deransart, Deraulis, 2002).
LleHTpanbHBIM 3BEHOM CHCTEMBI 0a3aIbHBIX TAHIIIEB MOYKHO
CUUTATh CTPUATYM, B KOTOPOM ITPOMCXOAUT cOOp M aHAJIM3
MHPOPMAITIH, TPUXOIAIIESH U3 IpyTuX oTaenoB mo3ra (Gray-
biel, 1990; Gurney et al., 2004).

B pabore paccmorpena jopcosarepajibHasi 4acTh CTPH-
aTyma, KOTOpas, MOMHUMO ITyTaMaTepruyecKuX MPOeKIni
13 CEHCOMOTOPHOW M acCOIMAaTHBHOW oOiacTei KOpbl, MH-
HEPBUPYETCS N0PaMUHEPTUYCCKUMH HEHPOHAMHU YEPHOU
CyOCTaHIINH, B CBOIO OYEPE/b, TOIYyUAFOIIIMHU MIPOSKIIUN OT
T'AMK-eprudeckux neriponos crpuaryma (Lynd-Balta, Haber,
1994; Durieux et al., 2012). B HacTosiee Bpemsl IPUHSTO
pas3nuuars JBe CyOmomy sIIuy ATMHHOAKCOHHBIX YMEPEHHO-
mnukoBbIX TAMK-epruueckux HeHpoHOB, pa3INYarOIIUXCS
10 HampaslieHHI0 3((epeHTHBIX NPOEKLUI U COCTaBy JKC-
npeccupyeMbix O0enmkoB. IlepBas cyOmomymsmuss HEHPOHOB
WHHEPBUPYET PETUKYJSPHYIO YacTh YEPHOH CyOCTaHIUH,
XapakTepu3yeTcs 3Kcrpeccuen perentopa godamunaa D1
U JTa€T Ha4yaJIo MPOCY0POKHOMY MPSMOMY ITyTH 0a3aIbHBIX
raHmmeB. Bropas cyOmomynsnns HarmpasisieT OTPOCTKH
K OJIeZIHOMY 11apy, SKCIpeccupyeT perentop nopamuna D2
U JTaeT HayaJio HeNpsIMOMY aHTUCYJOPOXHOMY ITyTH Oa3alib-
HeIx raarmes (Gerfen et al., 1990; Le Moine, Bloch, 1995).

OnunenTuOpMHBIC COCTOSHHUS OOYCIIOBICHBI HapyIIIe-
HHEM MEXaHH3MOB, KOTOPbIE 00ECTIeUnBaIOT OalaHC MEXKIY
BO30Y)KJIalOIMMH ¥ TOPMO3HBIMH CHCTEMaMH MO3Ta — JI0-
¢damus-, rryramar- 1 TAMK-eprudueckumu, B TOM 4ucie
B 0azanbHBIX TaHMIHIX. HapyieHne B3anMoaeHCTBUS 9THX
CHCTEM MOYKET POHUCXOIUTH HA yPOBHE HAPYIICHNUS CHHTE3a
HeMpOMeIMaTopoB, PELENTOPHOIO CBSI3bIBAHMSI U HA dTaIle
UX BBIBE/ICHHS 32 CUET U3MEHEHHUS B IPOIIECCAX IK30LUTO3a
(Bradford, Peterson, 1987; Scharfman, 2007). OaiM 13 Koop-
JMHUPYIOUIMX MEXaHU3MOB BIMSHUS J0(aMyHa 1 [iTyTamara
Ha akTHBHOCTH [AMK-eprudecknx HeHpoOHOB cTpHaTyma
asistercst ERK1/2 curnansubiii kackaz (Valjent et al., 2000,
Guerrero et al., 2002; Chen et al., 2004; Nateri et al., 2007).
Ces3piBanme D1-penentopa ¢ MeAHaTOPOM BBI3BIBAET aKTH-
Barmro ERK 1/2, 9to, B CBOIO 04Yepe/ih, MOBHINIACT AaKTHBHOCTh
NR2B cyowsenunniisr NMDA-penentopa (Greengard, 2001;
Lee et al., 2002). Ctumynsiust KOPTUKOCTPHATAIBHBIX TIPO-
SKIMH BBI3BIBACT akTHBaIMio GochopunupoBannss ERK1/2
kuHa3 B D2-1mo3uTHBHBIX HelipoHax cTpuaryma (Sgambato et
al., 1998; Gerfen et al., 2002; Kotecha et al., 2002; Bertran-
Gonzalez et al., 2008).

Ha pasnuunbix mojensix Obuto mokasano, uro ERK1/2
KMHAa3bI UTPAIOT BAKHYIO POIIb B (DOPMHUPOBAHUH PA3ITNIHBIX
(hopm anericnu y uenoseka 1 xuBoTHBIX (Nateri et al., 2007;
O’Sullivan et al., 2008; Lindgren et al., 2009; Osterweil et al.,
2010; Glazova et al., 2015). HexoTopbie aBTOpEI paccMaTpH-
BAIOT BO3MOXHOCTB Hcroib3oBanus Gpynkunii ERK1/2 n nx
omokaropoB B ¢apmakonoruu (Nateri et al., 2007; Sebolt-
Leopold, Herrera, 2004). Bce 310 mM03BOMNISET IPEATIONOKHTE
yuactue ERK1/2 kuHa3 B peryssinuy akTHBHOCTH HEHPOHOB
HUTPOCTPUATHOW CHCTEMbI B XOJI€ ay/INOT€HHBIX CYIOPOXKHBIX
MPUTAJIKOB.

ERK1/2 kuHa3bl 0Ka3bIBAIOT BIHUSHHUE HA IIPOICCCHI
OuocuHTe3a HeifpomenuaropoB. Hampumep, oHM SIBISIOTCS
OJHUM U3 (aKTOPOB aKTHUBAIUN THPO3WHTHAPOKCHUIIA3HI,
¢dochopunupys ee no cepuny-31 (Haycocket al., 1992).
ERK1/2 KuHa3bl MOTYT HE TOJIBKO PETYJIMPOBATh HHTEHCHB-
HOCTB pochopunmpoBanus TI, HO 1 BIUATH HA IKCIIPECCUIO
TeHa THPO3MHTHJIPOKCHIIA3BI, YTO NMPHUBOANUT K YCHIICHHUIO
ouocunre3a nodpamuna (DeCastro et al., 2005; Shah et al.,
2006; Bjorklund, Dunnett, 2007). ERK1/2 xuHa3s1 MOTYT
MPUHUAMATh YIacTHE B PETYJIALNN HEHPOHALHOW aKTUBHOCTH
TAK)Ke Ha JTalle BBIBEICHUS! HEHPOTPAHCMUTTEPOB, 32 CUET
AKTHBAIUM CUHTE3a U/WUIN aKTUBHOCTH OEIIKOB 3K301IMTO3a,
(ochopmupyst Synapsin 1 (Murray et al., 1998; Longuet et
al.,2005; Vara et al., 2009; Benagiano et al., 2011). [Tpu 3Tom
MOKA3aHO, YTO OENKM HK30IMTO3a BHOCAT CYIIECTBEHHBII
BKJIa]] B TIPOIIECC AMMWIENTOreHe3a. MHOTHE aBTOphI paccMa-
TpHUBalOT Synapsin 1 Kak OAMH U3 BaXHEUIINX AJIEMEHTOB
atoro mpomecca (Yamagata et al., 1995; Garcia et al., 2004;
Etholm, Heggelund, 2009; Vara et al., 2009; Fassio et al.,
2011; Ketzef et al., 2011).

ERK1/2 aBasroTcs Takke BaKHBIM KOMIIOHEHTOM, BBI-
3BIBAIOIINM MHAYKIHUIO TIIyTaMaTepruiyecKoi CHHANTHUe-
CKOI aKTHBHOCTH, OOYCJIOBICHHOH YCHJIGHHEM JKCIIPECCUH
VGLUT?2 (vesicular glutamate transporter 2) (Doyle et al.,
2010), siBISIFOIIETOCS. OHUM W3 MapKepoB MHTEHCHBHOCTH
BbIBE/ICHHS IiTyTamara. Kpome Toro, u3BeCTHa CBS3b MEKIY
HapymenneM skcnpeccnn VGLUT2 u moBBIIEHHON CyIo-
poxHOHM akTHBHOCTBIO (Schallier et al., 2009). Panee Hamu
0bUTO TIOKa3aHo, yTo mHakTuBaims ERK1/2 npusena k oT-
MEHE WM CHIDKCHHIO TSKECTH CyHOPOKHBIX IPHUIAIKOB
y kpbic uHMK KpymmHckoro — MONOIKHUHOM, YTO COPOBO-
JKJIAI0Ch TOPMOYKEHUEM BBIBEJICHUS [ITyTaMara, BbI3BAaHHOTO
CHIDKEHHEM ypoBHA (ocopunupoBaHHoTo Synapsin 1
B TUITIIOKAMIIE. DTO MO3BOJIMIIO MTPEATIONOKHUTE BaXKHYIO POITh
ERK1/2 B nanumanum cynopoxxHoi axtuHoctu (Glazova
etal., 2015).

[enpro HAIIETO MCCIIENIOBAHUS SIBISIOTCS M3Y4YEHHE 0CO-
OeHHOCTEH OTBETa HUTPOCTPUATHOM CHCTEMbI KPBIC JIMHUH
Kpymnnackoro —MonogKuHON, UMEIOLIIUX T€HETUUYECKYIO
MIPEIPACTIONIOKEHHOCTD K ay/JHOT€HHBIM SIS TH(OPMHBIM
npumagkam, u uccienopanue poiaun ERK1/2 kuna3 B smu-
nentoreHese. B pabore moka3aHo, 94TO B MOMEHT BO3HUKHO-
BCHHMS CYJJOPO’KHOHM aKTUBHOCTH MPOUCXOIUT 3HAUUTEIIbHAS
aktuBanms ERK1/2 kuHa3 kak B crpuaryme, Tak U B YepHOI
CyOCTaHIINH, YTO, OYEBUAHO, IPUBOANT K U3MEHEHHIO B CO-
CTOsIHUM Jo(aMuH-, iytamatr- 1 TAMK-eprudecknx cucrem
HUTPOCTPHATHOTO KOMILIEKCA.
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DyHKLMOHaNbHOe COCTOAHNE HUTPOCTPUATHON CUCTEMbI KPbIC
nHUM KpywnHckoro — MonoaKrHOM B Xofe ayAvoreHHbIX Cy[opor

MaTeleaﬂbl n Mmetogbl
B kauecTBe MozieH HCCIIeIOBAaHUS CYTOPOXKHON TOTOBHOCTH
BbIOpaHbI KPbICHI HHOpeqHOM K Kpyurinackoro—Moron-
KMHOU C HacJIeZICTBEHHOM ayAMOreHHOM sanunencueid. Kpeicb
KpymmHckoro—MonoaxiHOM 0TBE4ar0T Ha 3ByKOBOM CTUMYIT
MOJIHBIM M CTAOMJIBHBIM KIIOHUKO-TOHUYECKHUM CyaIOpPOKHBIM
npunagkoM B 99 % ciryuaes. IloBblIeHHAS CyTOpOXKHAS TO-
TOBHOCTb TIOJTHOCTBIO (POPMHPYETCS Y HUX K KOHILY TPETHETO
Mecsila JKU3HH, U 110 JJOCTHIKCHUH TOTO BO3pacTa OHH OT-
BEUYAIOT CTAOMIIBHBIM CYIOPO’KHBIM MPHUITAKOM Ha 3ByKOBOH
curnan (CemuoxuHa u 1ip., 2006). B Hammx sxcriepuMeHTax
KPBIC COIEP KA B MHAUBULYAJIBHBIX KJIETKAaX BUBAPUS IIPU
€CTECTBEHHOM OCBEIIEHHH W CBOOOIHOM JOCTYIIE K IHIIE
u Bozie. Bce mporerypsl MpOBOAMIN COTIACHO STHYECKUM
[IPUHLUIIAM, U3J0KEHHBIM B EBpOneiickoil KOHBEHIIMU 110
3aIIUTE TO3BOHOYHBIX KUBOTHBIX, HCTIOIb3YEMBIX IS SKCTIe-
PUMEHTAIBHBIX U APYTHUX HAyYHBIX eield. B pabore mcronb-
30Bas Kpbic Becom 250-300 r crapiie Tpex mec. CynopoxHast
AKTUBHOCTb y KpbIC JuHUU KpymmnHckoro—MooakuHon
BBI3BIBAJIACH 3BYKOBBIM CTHMYJIOM (MHTEHCHBHOCTBIO 50 1B,
gactoTto# 10 kI'11), mogaBaembIM ¢ reHeparopa. CynopokHOe
MIOBE/ICHUE KPBIC TECTHPOBAJIOCH IO CIIETYIOUINM XapakTe-
PHCTHKaM: HaJW4YHE W JUIMTEIBHOCTD JATEHTHOTO MepHoja
AyJUOIr€HHOTO IMpHIlaaKa, «ITUKOIo 6era», KIIOHUYCCKHUX
1 TOHUYECKUX CyJOpOr M arakcuu. Bce KpbIckl ObuM TOJI-
BEPrHYTHI 3BYKOBOH CTHMYJISIIIMM 3a JBE HEJEJHU JI0 Havyasa
OKCICPUMCEHTA AJIA ITPOBEPKU UX TOTOBHOCTHU K CyTOPOKHBIM
MIpUIaKaM 1 IepBast, KOHTPOJIbHAS, TPYIIa KPbIC ObIIa BbI-
BEJ/ICHA M3 DKCIICPUMEHTa 03 MPEbsBICHHS 3BYKOBOTO CTH-
myna. Kpbic aToro %e Bo3pacTa BTOPOM IPYIIIIbI TOABEPrallu
3BYKOBOW CTHMYIISILIMM M JEKAMUTHPOBAIN Ha CTaJUH KJIO-
HHUKO-TOHHYECKHX CYIOPOT IOCIIE MPEIbSIBICHHUS 3BYKOBOTO
curHaia. Kpeicel TpeTbel Ipymnibl ObIIH JAEKaTUTHPOBAHBI
Ha CTaJNu aTakCHW. Bce Tpu rpymIbl >KHBOTHBIX OBUTH BBI-
BEJICHBI M3 DKCIIEPUMEHTA B OJIMH JIeHb. MO3T pazaeisiiin Ha
JIBE TIOJIOBUHBI B CarUTTaIbHOM IJIOCKOCTH. Janee u3 oqHoM
TIOJIOBHHBI HCCEKAIH CTPUATYM M YEPHYIO CyOCTaHIIMIO ISt
MIPUTOTOBJICHHS TIPOO YISl TIOCJIETYIONIETO OMOXUMHUYIECKOTO
(Bectepn-0110T) ananu3a. Bropyro monoBuHy Mo3ra (GUKCH-
poBaiu B 4 %-M napadopmaibaeruie, pa3BeJeHHOM Ha (hoc-
(harnom Oydepe n oxnaxaeHHoM 10 4 °C Juis mocneayone-
ro UMMYHOTUCTOXUMHYECCKOTO aHaJIU3a.
HNmmyHorucroxumudeckuii meroa. Ilocie crannapr-
HOW TNpeBapuTeIbHONH 00paboTKH Cpe3bl HHKYyOHpOBaIH
¢ nepBuyHbIME aHTUTEeaamMu Kk GAD67 (1:750, Millipore);
GADG65 (1:750, Abcam); VGLUT2 (1:200, Abcam); pocdo-
Sinapsin 1 (1:500, ProSci Incorporated); dpocdo-ERK1/2
(Thr202/Tyr204) (1:250, Cell Signaling Technology),
thocdo-tuposuarHapokcunase (Ser31) (1:1000, Millipore),
tuposuHruapokcmiase (1:1000, Sigma-Aldrich), D1a-u D2-
peuenrropam (1:1000, Millipore) B reuenue 12 4 npu KOMHAT-
Hoii Temneparype. [locne mpomeiBku B PBS cpessr o6pada-
THIBAJIM OMOTHHWJIMPOBAHHBIMU BTOPHUYHBIMH aHTHTEIAMHU
(Vector Labs) u cTpenTaBuaMH-IEPOKCHIA3HBIM KOMITJICKCOM
(Sigma Aldrich). [IposiBiieHMe peaxuy MPOBOIMIN C TOMO-
mpto tuamMuHooensuanHa (0,05 %) ¢ nobaBieHneM MepeKrcH
Bonopoxna (0,01 %). UMMyHOTHCTOXUMUYECKHE PEaKIINU Ha
Ka)KJIbIi1 O€JIOK TIPOBOAMIINCH OAHOBPEMEHHO Ha BCEX CPE3ax
B CTAaHJApTHBIX YCIOBUAX. [l OlEHKH crienn(pUIHOCTH
MMMYHHOT'O OKpAILIMBaHHs B KKIOM ClIydae JeNajiy OTpHUlla-
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TENbHBIA KOHTPOJIB (BBIITOHEHHE UMMYHOTUCTOXUMUYECKOH
peaxim 6e3 MepBUYHBIX aHTHTEN), PE3yTETaTOM Yero OBIII0
OTCYTCTBHE NMMYHHOTO OKpPAIIMBaHuUs. AHAIIN3 TPON3BOIIITH
C MOMOIIBIO CBETOBOTO MUKpOCKora Zeiss Axio Imager Al.

BectepH-010TTHHT. [{7151 TPUTOTOBIEHUS MPOO M3 MO3ra
MCCEKaJIN CTPHATYM U YepHYIO0 cyOcTaHImio. benkn B mpodax
Pa3aersuy ¢ TOMOIIBIO AJIeKTpodopesa B MOIUaKPHIAMHIHOM
rene o JIammin (SDS-PAGE). lanee GenkoBbie (hpaximm
MIEPEHOCHIIN HAa HUTPOIIEIUTIONO3HY0 MeMOpany (Amersham
Biosciences, Freiburg, ['epmanus). Vcnonbs3zoBanu te xe
MEPBUYHBIC AHTUTEINA, YTO U TIPH HIMMYHOTHCTOXUMUYIECKOM
ananuze. s Bu3yanu3aiuu pe3ylbTaTtoB uenoiab3osain ECL
plus-cuctemy (Amersham Biosciences). Jlencuromerpuye-
CKMH aHajau3 MPOBOJAMIM C IMOMOILIBIO IporpaMMbl Imagel.
YpoBeHb IKCIIpeccHy CenupUIECKUX OCITKOB OBLT CKOPPEK-
TupoBaH 1o curiany GAPDH, BerBisemomy Jutst onpenese-
HUS YPOBHS OOIIEro KoJm4yecTBa Oenka B mpobax. YpoBEeHb
(ochoprmmposanmust ERK1/2 kuHa3 v THpO3HHTHIPOKCHIA3EI
OBUI CKOPPEKTHPOBAH 10 YPOBHIO OOILEr0 KOJIUYECTBA dTHX
6enKoB B mpodax.

Mopdodynknnonaabubiii aHaan3 marepuaja. Komu-
YEeCTBEHHAsl OLEHKAa COACPIKAHUS MCCIETYyEMBIX BELIECTB
B CTpHATyMe M YEPHOH CyOCTaHIINH IPOBOMIIACE HA OCHOBA-
HHUHW U3MEPEHHS ONITUYECKOH IIIOTHOCTH HMMYHOPEAKTHBHOTO
BEILIECTBA B TeJIaX HEHPOHOB MJIM BOJIOKHAX Ha MUKPO(OTO-
rpadusx ¢ MOMOIIBIO MporpaMMHOro obecniedenus Bumeo-
Tecr, a Taxke Ha TUIeHKax BecTepH-0510T aHaIM3a C TOMOIIBIO
nporpammHoro obecrieuenusi Imagel. JlanHbie ObLIM BbIpa-
KEHBI B yCIIOBHBIX €IMHUIIAX ONTHUYECKOH II0THOCTH. Kpome
OLICHKH COJIep>KaHusl B HeHpOHAaX IMMYHOPEaKTHBHOTO BelIle-
CTBa, B HEKOTOPBIX CITy4asix MPOBOJIMIICS MOJICYET KOJIMYECTBA
HEWpPOHOB, IABIINX MHTEHCUBHYIO HIMMYHOTHCTOXUMUYECKYTO
PeaKnuio Ha BBISBISIEMbIE OCIIKH.

CrarucTuyueckuii aHam3 pe3yabTaroB. Bee nonmyueHHbie
JTaHHBIE 00pabaThIBaN CTATUCTHYECKH 110 /-KpuTepnio CThIO-
JICHTa, a TAaKXKe 10 KpuTepuio MaHHa—YHUTHH, NIPU OIICHKE
JIOCTOBEPHOCTH OTJIMYMM MEXKIY IPYIIIAMU 71 = KOJIMYECTBY
YKUBOTHBIX B rpynine. B kaxnoil skciepuMeHTaIbHON rpymne
OBUIO MCCIIEOBAHO IO MATH KpbIc. JlaHHBIC TpeCcTaBICHbI
B BHUJIE CPEJHEr0 3HAYEHUS [0 KaXJOH Ipymmne >KUBOT-
HBIX = CTaHJAPTHOE OTKIJIOHEHHWE JJIsl CPEAHEro 3HAuCHMUs.
JIOCTOBEpHBIMHU CUHTAIUCH OTIMYMUS TPU yPOBHE 3HAUM-
MoctH p < 0,05.

Pe3ynbratbl

M3Menenne akTHBHOCTH IIyTaMaTePrU4eCKUX HelipOHOB
B crpuaryMe kpbic Kpymuuckoro—MoJ10aiKMHOH NpPH
NpeIbsiIBJICHUH 3BYKOBOTO CUTHAJIA. B cTpraryme Ha craguu
KJIOHMKO-TOHUYECKUX CY0POT HaOJ0Ial0Ch 3HAYUTEIbHOE
cumxkenue ypoBHs VGLUT2 (puc. 1, a—e). Ot mannabie
MOATBEpKAaeT yBennueHue hochopmimposanus Synapsin 1
(puc. 1, 0, e), BBI3BaHHOE MMOBBINICHHON aKTUBHOCTBIO ERK 1/2
knHa3 (puc. 1, orc). Ha cragnm arakcnn, HeCMOTPS Ha BBICOKOE
coznepxkanune Gocpo-ERK1/2 ka3, KonudecTBO aKTHBHBIX
dhopm Synapsin 1 cHIKAeTCs, XOTh U OCTAETCS HECKOJIBKO
BBIIIIE KOHTPOJIBHOTO YpOBHA (puc. 1, 0). Bumnmo, 3to mpu-
BOJIMT K CHI)KCHHIO MHTEHCUBHOCTH BBIOpOCA TITyTamaTa Ha
CTaaAuU aTakKCUM W HAKOIUJICHUIO €TI0 B TCPMUHAJIBHBIX OT-
eJ1ax, 9TO BhIpa)kaeTcsl B MOBhIMeHNH coaepxkanns VGLUT2

(puc. 1, a).
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Puc. 1. Copepxanue VGLUT2 (a), ocdo-Synapsin 1 () n pocdo-ERK1/2 () B cTpraTyme Kpbic iuHum KM B KOHTPOIE, Ha CTaANU KINOHUKO-TOHMYe-
CKMX CYA0POT 1 aTakcuu.

CopepxaHnue VGLUT2 (a), n pocdo-ERK1/2 () oLieHnBany no ypoBHIO MMMYyHOPEaKTUBHOCTM 6ENKOB Ha rMCTONOrMYeckmx npenaparax nocsie nposefeHuns
MNMMYHOFMCTOXUMUYECKNX peakLmin K nccneayembim 6enkam. YpoBeHb skcnpeccum pocdo-Synapsin 1 onpeaenanu BectepH-6not aHanusom (e). Ha rpadukax
npefCTaBneHa CpeiHAs ONTNYeCKas MIOTHOCTb, BbiPaXKeHHas B YCTIOBHbIX eHMLaX + CTaHapTHOe OTKIoHeHMe. *p < 0,05 Mo CPaBHEHIIO C KOHTPONeM;

**p < 0,05 NO CPaBHEHMIO C KNOHUKO-TOHUYECKIMI Cyioporamit. IMMyHorcToxummnyeckoe Bbisisnenne VGLUT2 B koHTpore (6), Ha KNOHUKO-TOHUYeCKON
cTagum (8)  atakcuu (2) B CTprATyme KpbiC MHUK KpyLwMHCKoro — MonogKrHoi.

H3menenue aktuBHocTH TAMK-epruueckux HeiipoHOB B cTpUaTyMe M Yep- ¢
HOH cyOctaHuuu kpbic Kpymmuckoro—MooaKuHO NpH npeabsiBJIeHUH
3BykoBoro curnana. Conepxanne GADG67 yBenuuuBaeTcs y»ke Ha Tale BO3-
HHUKHOBCHUA CyZ[OpO)KHOﬁ AKTUBHOCTH U OCTACTCA IIOBBINICHHBIM JIO KOHIIA CTaaun
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arakcuu (puc. 2, a, 0). vor I
B BOJIOKHaX PETUKYISIPHOW 4acTH 4YepHOU cyOcraHimu Kpbic KpymnHcko- 05k
ro—MOOIKHHOMN Ha BCEX ATamax CyA0pOr HAOIFOIACTCSI TOBBIIICHUE COACPKAHMS
0

OnTuyeckas NIOTHOCTb, Y. €.

6emka GADG67 (puc. 3, a, 6), 9To TOBOPUT 00 ycuieHnu ypoBHA cuHTe3a TAMK.
J KoHTponb  KnoHuko-  Atakcua

Conepxanne GAD65 Ha KIIOHUKO-TOHHYECKOH CTaJNU CHIDKaeTcs (puc. 3, 6), 3T0 TOHMYeCKMe
CBUJIETENBCTBYET 00 MHTEHCUBHOM BbIOpoce AMK B 1aHHO# CTPYKType U MOJKET yRopor
MPHUBOIUTH K TopMokeHHI0 [AMK-eprudeckux HeHpOHOB YepHOW CyOCTaHITHH.

H3meneHnne aKkTHBHOCTH J0(aMHUHEPrH4YecKHX HEHPOHOB B CTpHATyMe 6
U YyepHoii cybcTanmmu kpbic Kpymunckoro—MonoaknHoii npu npeabsiBie- ‘ 7 v -
HUHU 3BYKOBOI'0 CHTHAJA. BbI3BaHHBIN criequpUUeCcKUM 3BYKOBBIM CTUMYJIOM GAD67 m‘
CYIOPOXKHBIM MpUNagoK y kpsic KpymmHckoro—MononknHo#i XxapakTepusyercs T2 1 2 1 2
MOBBLIIIEHUEM aKTUBHOCTU M0(GaMUHEPIUUECKUX HEHPOHOB KOMITAKTHOM YacTu ARSI ALY RS U LT
YepHOW CyOCTaHIIMH, O Ye€M CBHICTEIBCTBYET YBEIMUCHUE comepx anus dpocdo-
TUPO3UHTHIPOKCHUIIA3bl Ha (OHE CHIIKEHMS OOIIEero KOoJMdecTBa Oeska THpO- GAPDH M
3UHTHMAPOKCHIA3bl (pUC. 4, a—2), YTO KOPPENMPYET C MOBHILEHUEM AKTHBHOCTH KM_K’OHTP; . KM_’cynopf) o Karam
ERK1/2 xuna3. B cTpunaryme Takke OTMEUEHO MOBBIIIEHHE YPOBHS Gocdo-Trpo-

3MHTHIPOKCHIIA3bI TIPH YBEJIIMUCHUN COACPKAHUS OOIIeH THPO3HHTHAPOKCHIa3sl  Puc. 2. Copepxanne GAD67 (a, 6) B cTpuatyme
(pI/IC 4.0 e) KpbIC IHUN KpyLinMHCKoro — MonoakunHon
.4,0,e).

1% 1% B KOHTPOJIE, Ha CTaAnN KITOHUKO-TOHNYEeCKNX
INoBbIIeHHAs! aKTUBHOCTD IO aMHUHEPIHYECKUX HEHPOHOB YEPHOI cyOcTaHIINN P A
Cypopor n atakcmu, oleHeHHoe C MOMOLLbIO

NPUBOIUT K IOBBIMICHHIO YPOBHS D2-perentopos cTpuaTyma Ha CTajMi KIOHH-  Becrep-610T aHanm3a.
KO-TOHMYECKMX Cy1opor (puc. 5, a, 0), B To Bpems Kak cojepxkanue D1 cHmwkeno FpadVIKax MPe/ACTaBeHa CPEAHAR ONTU-
(puc. 5, 6—e). OmHAKO y)Ke HA CTAJANU aTAKCHH CONepKaHue D2-perienTopoB T0-  ueckas NAOTHOCTb, BbIpaeHHas B yCIOBHbIX

(hammHa BO3BpaIaeTcsi K KOHTPOIBHOMY YPOBHIO (pHC. 5, a, 0). eAVHVLAX £ CTaHAAPTHOE OTKMOHeHNe. *p < 0,05
M0 CPABHEHMIO C KOHTPOJIEM.

[pynnbl )XMBOTHbIX
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Puc. 3. CopepxaHue GAD67 (a, 6), GAD65 (8)

B YepHOW CybCTaHLMM KpbIC MHUM KpyLwnH-
cKkoro - MonofKMHOWM B KOHTPONeE, Ha CTaann
KNOHWKO-TOHUYECKUX CYy[OPOT 1 aTakCuu,
OLleHEeHHOe C NoMOLLbio BecTepH-6110T aHanu3a.

Ha rpadwike npefcraBneHa cpefiHAs onTuye-
CKaA NNOTHOCTb, Bblpa)keHHasA B YCNIOBHbIX
einHMLax + CTaHJapTHOE OTK/IOHEHMe. *p < 0,05
MO CPaBHEHMIO C KOHTPONEM.

O6cyxpeHue

Helipoxumuueckne MeXaHU3Mbl 3a-
MycKka ¥ peajnu3aluu CyI0pPOXKHOTO
TIPUTIA/IKA TIPY STTHJICTICHH B HACTOSIIIEE
BpeMsI OCTAIOTCS MaJOW3y4YCHHBIMHU.
Hamu Ob110 MpoBeneHO comocTaBiie-
HUE COCTOSHHUS OCHOBHBIX Helpome-
JUATOPHBIX CHCTEM HHUTPOCTPHATHOTO
KoMIUIekca Kpbic KpymmHckoro—Mo-
JIONKUHON Ha KJIOHHKO-TOHHYECKOU
CTaJIMU U CTaauu atakcuu. [Ipu 3TOoM
HE00XOUMO OTMETUTH, UTO HHTEPIIPE-
THPOBATh XapakTep W3MEHEHHH TP
B3SITHM MO3ra Ha CTaJuU KIOHHKO-TO-
HUYECKOT0 Ipunaka cioxkHo. C ogHoi
CTOPOHBI, 3TO MOTYT OBITH MEXaHU3MEI,
HAIpaBJICHHBIC HA 3aITyCK CYTOPOKHOMN
AKTUBHOCTH, C )IpyFOﬁ — BBISIBJICHHBIC

KoHTponb KnoHuko-  Atakcua

TOHMYecKme b)
cypoporu ¢ Docho-TMPO3nHIMAPOKCMIasa
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1 2 1 2 1 2
KM-koHTponb KM-cypoporn KM-atakcua

1 2 1 2 1 2
KM-koHTponb KM-cypoporn KM-aTakcus

Puc. 4. CopepxaHue ¢ocdHo-TMPO3NHINAPOKCNNA3I, BbIABIEHHOE UMMYHOTCTOXMMUYECKU

B YepHol cybcTaHuuu (a) B KOHTpose (6), Ha CTagun KNOHUKOTOHUYECKMX CYLopOr (8) 1 aTakcum (2).
CopepkaHue pocho-TMPO3MHIMAPOKCUIIa3bl B CTPMaTyMe, OLleHEHHOE C MOMOLLbio BecTepH-6n10T
aHanwsa (0, e).

Ha rpadukax npeacraBneHa cpeHAA onTnyeckasn NIOTHOCTb, BbpaKeHHasA B YCIIOBHbIX eUHNLaxX +
CTaHAapTHOE OTKNOHeHue. *p < 0,05 MO CPaBHEHIIIO C KOHTPOMIEM.

W3MEHEHHUS] MOTYT SIBJISITHCS PE3YJILTATOM UCTOILCHHUS aKTHBHO pabOTAIONIMX HE-
POMEIMATOPHBIX CUCTEM, YTO MPUBOAUT K MPEKPAIIECHHUIO MPHUIAIKA U EPEXOLy
KPBIC B CTAJIMIO aTaKCHU.

CynopoxHbIil IpUnagok y Kpsic tuHUM KpymumHckoro—MoiaoakuHo pa3Bu-
BAETCsl B TEUCHNE HECKOJIIBKUX CEKYHJI ITOCIIE MPEAbABICHNS 3ByKOBOTO CUTHAJIA,
YTO 3aCTaBIISCT MPEIIIONIOKNUTh, YTO HA HEHPOXUMHUYECKOM YpOBHE M3MEHCHHMS
AKTHBHOCTH BO30YK/IAIOIUX U TOPMO3HBIX HEHPOTPAHCMHUTTEPOB JIOJKHBI OBITh
CBSI3aHBI C OBICTPHIMHU MPOLIECCAMH, B TOM YHCIIE C BHIOPOCOM HEHPOHTPAHCMUT-
TEpoB B cHHAIcax. J{efCTBUTENBbHO, 3aBUCUMOCTb SMHIENTH(HOPMHON aKTHBHOCTH
OT YPOBHSI 9KCIIPECCHU OCIIKOB, OTBEUAOLIHX 32 BBIBEICHHE HEUPOTPAHCMUTTEPOB,
ObLTa MoKa3aHa B 9KCIIEpUMEHTaX Ha HOKayTHBIX KuBOTHBIX (Kataoka et al., 2011;
Matveeva et al., 2012; Corradini et al., 2014). Kpome ToT0, BepOsSTCH BKIIa I N3MCHE-
Hust 0ananca GpochopunupoBanusi— aeGochopruInpoBaHUs OCIKOB B PeaTH3aIHIO
CyaopokHOTO mpumaaka. Hamu panee ObIIO MOKa3aHO, 4TO KpbICk! KpyrmmHcko-
ro—MOJIOIKHHOM B MHTAKTHOM COCTOSIHMM XapaKTEPU3YIOTCS TOBBIIICHHBIM CO-
nepxxanreM VGLUT?2 B cTpuaryme, SBISIOIETOCS MapKEPOM [Ty TaMaTeprudecKux
netiporoB (Dorofeeva et al., 2015). MbI mpeInOA0KIIN, 9TO 3TO CBUACTEIHCTBYET
0 HaKOIIJICHUH HEHpOMeanaropa B TePMUHAIBHBIX OT/eNax M3-3a HAPYIICHMUS €TO
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BBIBE/ICHHS B PE3yJIbTaTe MOHWKEHHON
WHTEHCUBHOCTH (OChHOPHINPOBAHUS
Synapsin 1 (Dorofeeva et al., 2015).
Ha kJIOHUKO-TOHMYECKOW CTaauu Cy-
JOPO’KHOTO NpHUNajaKa HaOmrogaeTcs
MOBBIIICHUE conepxkaHus pocdo-
Synapsin 1 Ha ¢oHe ycunuBaromieics
aktuBHocTn ERK1/2 kxnHa3. Bee ato
COIIPOBOYKIACTCS 3aMETHBIM CHHKEHH-
em koimnuectBa VGLUT?2 B ctpuarywme,
YTO, BEPOSITHO, CBHUJIETENBCTBYET 00
AKTUBHOM BBIOpOCE Meauaropa B CH-
HaNTHYECKOE MPOCTPAHCTBO M CBSI3bI-
BaHMHU IUIyTamara C PeLenTopaMu JKC-
npeccupyembiMu FAMK-epruueckumu
HelipoHamu. PaHee ObLIO MOKa3aHo,
YTO CHIDKEHHE YpOBHA (ochoprmmpo-
BaHUs Synapsin | mpu MHAKTHBALHUH
ERK1/2 xuHa3 B xo/1e ayAHMOrCHHOIO
MPUMAKa COMPOBOXKAAETCSI HAKOTIIE-
nueM VGLUT2 B cTpuaryme, a Takxke
B runmokamre (Glazova et al., 2015).
COBOKYITHOCTB 3THX JAHHBIX YKa3bIBA€T
Ha 3aBUCHMOCTb BEIOpOCa IITyTamara oT
aktuBHocTH ERK1/2 xuna3. Takum 00-
pa3oM, MHTEHCHBHAS HEHPOTPaHCMUC-
CHsl TIIyTamaTa B CTpUAaTyMe SIBIISICTCS
OJIHOH M3 BO3MOXKHBIX NMPUYHH BO3-
HUKHOBEHUS CYIOPOKHOTO MPUTIAJIKa.

BricTpoe yBenmuenue copepikaHus
BBISIBIISIEMBIX OEJIKOB Ha CTaJMM KIIO-
HUKO-TOHUYECKHUX CYJOPOT BBI3BIBACT
YOUBJICHHUE, OJHAKO Pa3IHYHs, OIH-
CaHHbIC HAaMH, SIBIISIIOTCSI CTaTHCTH-
YECKH JI0CTOBEPHBIMH. MBI TOKa3anu
noBbiienne GAD67 B crpuatyme Ha
KJIOHMKO-TOHMYECKON cTaguu (mpu-
6msuTensHO uepes 20-30 ¢ moce mo-
Jla4¥ 3ByKa), 9YTO MOXKHO paccMaTpuBaTh
KaK HauyaJIbHBII ATal BOCCTAHOBIICHMS
3anacoB 'TAMK, u3pacxogoBaHHoro
B IIPE/IBIAYIIHE 3TAIbl CYyZOPOKHOIO
npunajka, Tak Kak U3BECTHO, YTO
GADG67, sBusrommiicss KOHCTUTYTHB-
HBIM OEJIKOM, B OCHOBHOM OTBEYaeT
3a cunre3 [AMK (Asada et al., 1997).
JanbHelmee yBeIUYEHHE €r0 CO-
Jiep>)KaHusl Ha CTaJUH aTaKCUH MOXKET
SIBJIATBHCSI OJIHOW M3 IIPUYMH OCTaHOBKU
CYZOPOXXHOTO Mpunajaka. IHTeHCuB-
HocTh cuHTe3a [AMK B cTpuatyme
B OOJIBIIION CTENIEHN 3aBUCHT OT aKTHB-
HOCTH A0(paMUHEPTUIECKONH CUCTE-
MBI 4epHOH cyOcranmmu. Ha craguun
KJIOHUKO-TOHHYECKHUX CYJI0pPOT MBI
OTMETHIIH TIOBBIMICHIE YPOBHS (ocdo-
PWIMPOBAHMS THPO3HHTHIPOKCHIIA3EI
mo Ser31 B KOMIIAKTHOW 4acTu 4epHOI
cyOcTaHIIMU. AKTHUBAIUS THPO3HHTHU-
JIPOKCHJIa3bl MOXKET OBITh CIICICTBUEM
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Puc. 5. CogepxaHue D2-penentopoB godammHa (g, 6), oueHeHHoe ¢ MoMOLLbio BecTepH-6510T aHa-
nu3a v D1-peuentopos (8), BbIABNEHHbBIX UMMYHOTMCTOXUMUYECKUM METOLOM B CTPUATyMe KpPbIC
nuHUK KpywmnHCKoro — MonofKnHom B KOHTpoJe (2), Ha CTafnmn KIIOHUKO-TOHUYECKIX cyaopor (0)
1 aTakcuu (e).

Ha rpadukax npeacrtaBieHa CpeAHAA ONTUYECKan NIOTHOCTb, BbPaXKeHHasA B YCIIOBHbIX €ANHM-
Liax + CTaHapTHOe OTKNOHeHwe. p < 0,05 Mo CpaBHEHMIO C KOHTPONEM.

yennenus pocopunmmposanust ERK1/2 xuna3 npu npenbsBieHIH KpbICaM 3By KO-
Boro curnana. Kpome Toro, rnpu mnojade 3ByKOBOro CUTrHaJIa Ha (poHe yBeJIMUeHHUs
aKTMBHOCTH JO0()aMUHEPTHUECKUX HEHPOHOB UEPHON CyOCTAHIMU HMPOHUCXOAUT
M3MEHEHHUE COJICPKaHusl PEIeNTOPOB 0] aMIHa B CTpUaTyMe: MOBBIIICHHE YPOBHS
D2 u cumwkenue D1. B HacTosiiiiee Bpemst oKa3aHo, 4To 00a THIIa 3TUX PELICHTOPOB
BOBJIEYEHBI B peryysinuio akTuBHOCTH AMK-eprudeckux HEMpOHOB cTpuaryma.
Crumynsaust D1 npuBOAXT K YCUIIEHHIO, B TO BpeMs Kak cTUMyJsiius D2 npuso-
T K ocabnenuto BeiBeaeHuss TAMK B akcriepuMenTax in vivo u in vitro (Girault
et al., 1986; Bernath, Zigmond, 1989; Floran et al., 1990). Ha ocHoBanuu nomy-
YEHHBIX PE3yAbTaTOB M JAHHBIX JINTEPATYypPhl MOXKHO CJENaTh BBIBOA O TOM, 4TO
B MOMEHT CYIOPOXHOTO Ipunaaka y kpsic Kpymmimackoro—MonoakuHol npouc-
XOJUT MHTEHCHUBHBIH BHIOPOC 0aMnHa B CTPHATYME, BBI3BIBAIOIINI yBEINYECHHE
skcripeccun D2-penentopoB nodaMuHa M TOCIEAYOIee TOPMOKEHNE BBIOpoca
T'AMK D2-skcnpeccupytomumu TAMK-epruueckumMu HelipoHaMu CTpHaTyMa.
OTO NPUBOANT K MHAKTUBALMH HENPSIMOTO (AHTUCYIOPOXKHOTO) MyTH PETYISAILNN
F'AMK-eprudecknx HelpoHOB uepHO# cyOcTannnu. CHibkeHne coaepskanus D1-
pelenTopoB Ha KIOHUKO-TOHHYECKON CTaJuu MPUBOJUT TAKKE K TOPMOKECHHIO
BeiBenieHnss [AMK. B pesynbrare mporcXoauT TakKe WHAKTUBAIIHS IPSIMOTO (TIPo-
CyIOpoXKHOTO) Iy TH peryisiiym [ AMK-eprudecknx HeHpOHOB YepHOH CyOCTaHIINH,
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DyHKLMOHaNbHOe COCTOAHNE HUTPOCTPUATHON CUCTEMbI KPbIC
nHUM KpywnHckoro — MonoaKrHOM B Xofe ayAvoreHHbIX Cy[opor

YTO MIPUBOAUT K AKTUBALIUH STUX HEHPOHOB, O UM CBUAETEIb-
CTBYeT TOBbIIIeHNE comepkanusi GADO6S B peTHKymsapHOH
YacTH YepHOW CyOCTaHIIMU. YCHUIICHHE TOPMO3HOTO BIIMSHUS
'’AMK-eprudeckux HeHpPOHOB PETHUKYIIIPHOI YacTH YepHOH
CyOCTaHIIMM Ha TIIyTaMaTepruuecKue HEHPOHbI Tajamyca,
OYEBHIHO, MTPUBOJNT K CHIKCHUIO MOTOPHON aKTHBHOCTH
Ha CTAJUU aTaKCUH.

HecmoTpst Ha CIIOXKHOCTh MHTEPHpPETAIMU U HEOOXOAM-
MOCTh KPUTHYECKOH OIICHKHU IOJIYYCHHBIX PE3yIbTATOB,
MBI PUCKHYJIN CIeNaTh clenyromee 3akiaoueHue. OqHoi u3
OCHOBHBIX IIPUYNH BO3HUKHOBEHHUS CYIOPOKHOTO MPUTIATIKA
MOXKHO cunTath akTrBanuio ERK1/2 kuna3 B ctpraTyme Kpbic
Kpymmackoro—MonoakuHOH, IPUBOITYIO K MHTEHCHBHO-
My ¢ochopunupoBanmio Synapsin 1. [ToBsIieHHasT aKTHB-
Hocth ERK1/2-3aBucumoro Oenka Synapsin | B ctpuaryme
COMpOBOXAAeTCsl yMeHblieHuem coaepxanust VGLUT2,
YTO CBHJIETEIBCTBYET 00 YCUICHHH 3K30IMTO3a IIyTaMara.
OnHaKo Ha CTAJMN KJIOHUKO-TOHUYECKUX CTa {1 MbI BBISIBU-
T psAZl U3MEHEHHUH B CTpHUaTyMe, IPUBOIAIINX K OCTAHOBKE
CynopoXxHOTO Tmpumnaaka. IloBeimenne ¢hochopunpoBaHus
THUPO3UHTUIPOKCHIIA3bI B KOMIIAKTHON YaCcTH YepHOH cyOCcTaH-
1IUH 3a cueT ycuieHus aktuBHocTr ERK 1/2 kuHa3 BbI3biBaeT
WHTEHCUBHBIN BBIOpOC AodamuHa B cTpratyme. [Ipu 3Tom
MBI HaOJII0IaeM yBEIWYEHHE coyiepkaHus D2- U CHIDKeHUe
D1-peuenrtopos, uto ykassiBaeT Ha ociabienue D1 u D2
OTIOCPEAOBAaHHBIX MyTell perynsaiuu ctpuarymom [AMK-
epruYecKuX HEHPOHOB YEpHOH CyOCTaHIIMHM, PUBOISIICE
K YCHUJIGHHIO UX aKTHBHOCTH M, KaK CIIE/ICTBUE, K MHTMOU-
POBaHHIO TIIyTaMaTepruiecKuX HEHPOHOB Tajamyca, uTo,
BO3MOJKHO, SIBJISICTCSI OZTHUM M3 MEXaHHU3MOB TOPMOXEHUS
CYJOPO’KHOW aKTUBHOCTH.
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