O.C.benyeuna, C.H.benyeun
baokupoBanue HelHAKTHBHPYEMBIX KAJIHEBbIX TOKOB IIPH
BHYTpHUKJIeTOYHOM auaiu3e UAM® B Heiiponax NTS. Cumyasinus

U3MEHEHUH HeHPOHAIBLHONH AKTHBHOCTH
benopycckuii cocyoapcmeentviil MeOUYUHCKUL YHUGepCUmem

Bayrpuknerounsiii nuanu3 nAM® (0,1 mMMoib) HEHPOHOB sjpa OJUHOYHOTO
tpakta (NTS) Omokupyer HemHakTuBupyembie kanueBbie Toku (HKT) na 26-34%
(ANOVA, P<0,001). bmoxupoBanue ammumatyabl HKT npum aumanuze mAMOD
COIIPOBOXKIACTCS YMCHBIICHHEM 3HAUYCHUsI aKTUBAIIMOHHOW Xxapakrepuctuku (Vc)
Ha 1,8 MB (P<0,05), uto oTpakaer yBenmueHHE «BOPOTHOIO» 3apsiia KaHaJOB
OTBEUAIOIIMX 3a MOTeHIMald-3aBUcUMbli  koMmnoHeHT HKT. AwmmiautyaHo-
kuHeTnueckue xapakrepuctuku HKT Haxonsce mox MOIyIupyromuM KOHTPOJIEM
nAM®-3aBucumoro MexanusmMa GpocHopHUIUpPOBaAHUS BEPOATHO MPEIOTPEALCISIOT
YaCTOTHYI0  XapakTePUCTHKYy M  3aJepXKKy  BO30YXKICHHS  HEHPOHOB
6apopedIeKTopHOTOo 3BEHA NTS.
KiroueBnie cioBa: TAM®, NTS, kanueBbie TOKH, HEWpOHBI, Oapopediiekc, mTU-
KJIaMIT

CepneuHo-cocynuctoiii 6apopediiekC U HETMHEHWHBIN XapakTep OTBETa HEHPOHOB
OapopediiekTropHoro 3BeHa B mop3aibHbIX oTaenax Nucleus Tractus Solitarius
(NTS) Ha moBBIICHHE apTEPUAIBHOTO IABJICHUS OCIAOJSIOTCS CEIEKTUBHBIMU
OnmokaTapamMu HEWHAKTHBHPYEMbIX  KaimeBbix kaHamoB [1,2]. CoriacHo
CYIIECTBYIOIIMM JIaHHBIM HEWPOHAJIBHBIE BBIXOIAIINE HEHMHAKTUBUPYEMBIE
kanuesble Toku (HKT) 610kupyroTes Mpy MOBBIIIEHHH BHYTPUKIETOYHON TAM®-
3aBUCHMMOW  MNpPOTEUHKWHA3HOW akTuBHOCTH [3,4,5]. AJeHWIAaTHHKIA3HAS
aKTUBHOCTH B HeiipoHax NTS [6], a Taxke ociiabienne 6apopediiekca U TaXUITHOD
IpU NPSIMOM BBEJICHWU MPOHUIAEMBIX depe3 memOpaHy anamoroB HAM® B NTS
[7] yka3eBatoT Ha Hanmure NAM®-3aBUCHUMBIX MEXaHU3MOB (pochoprmmpoBaHus
B JTOW CTpykType Mmosra. [Ipu BHyTpukierouHom jamamm3e nAM® (0,05
mimodib/n) meHee 50% wueliponoB NTS coxpaHSIOT aganTHUBHBIA (HEIHMHEHHBINH )
XapakTep BO30YKIEHHS Ha IOBBIIICHHE apTepHanibHOTO naBieHus [1]. OmHako
Bo3MoxHbIE dQPexkTsl TAM® na HKT nefiponoB NTS u3yuanuce HeqoCcTaToqHO.
MonymupoBanue HKT nAM® 3aBucuMbiM MexaHu3moM B HeillpoHax NTS
3aTparuBaeT MOHMMAaHHE MEXaHU3MOB PETYJSLIUU JESITEIbHOCTH CEepIAeHHO-
COCYJUCTBIX CTBOJIOBBIX IEHTPOB U BEPOSITHO MX 3JaNTANNOHHYIO 3HAYHMMOCTb.

B nacrosimeit pabore miywanuce HKT muccommmpoBanHbIX HelipoHOB u3 NTS
KPbIC IPY BHYTPUKJIETOYHOM auanuze HAMO.

Marepuait 1 METOIbI

DKCcHepuMEHTHI BBITOJIHEHBI Ha 31 kpbice (2-3 Mecsna) camiax, JIMHUU Sprague-
Dawley (375-500 r, Charles River Laboratories). Anecte3ust KpbIC IPOU3BOIUIACH
MeneromuaguaoM u ketamuHoM (O,5mr/kr um 75wmr/kr, B.0., COOTBETCTBEHHO).
Kpbicam mpou3Boaniack OJHOCTOPOHHSA He(dpiaKTOMHs 0€3 KOHTpaiaTepalbHON
MEPEeBSA3KU TOYKUA. AHECTEe3usi mpepbiBaniach arumnames3oiom (Imr/kr, B.0.) Mo
3aBEPUICHUIO XUPYPTrUUECKUX MPOLETY].



DKCTepUMEHTHI BBIIOJTHEHBI uepe3 28-35 qHei mociie mepeBa3ky NOYKH. 3a 2 JHA
nepea  AKCIEPUMEHTOM apTepUalIbHBIA KaTeTep MOMEIalics B OeIpeHHYIO
apTepHI0 IMOKa JKUBOTHOE HAXOAWJIOCh TOJ  MEIACTOMHUIUNH/KETaMUHOBOM
anecresueil. [locne NOByXAHEBHOrO BOCCTAHOBHUTEIBHOIO NIEPUOJA KPOBSHOE
JaBJICHUE TPOMEPSIIOCh y S5-M OOJAPCTBYIOMUX KPBIC B YCIOBHSX CBOOOJHOTO
MOBEACHUS IYyTEM IOCOSIUHEHHS apTePUAIBHOTO KaTeTepa K MpeoOpa3oBaTeio
nasienuss (Kobe) w  BusyanmmsumpoBanoch NpH  IOMOIIA  YCTPOMCTBa
McLab/Cambrige Electronic Desgn A/D. M3mepeHne KpOBSHOTO JaBJICHUS
KPBICH MPOM3BOAMIIOCH B TE€UYEHHE 3-X YACOB W 3HAUCHUS NABJICHHUS B TECUCHUE
MOCJIETHETO Yaca BBIUHUCISUINCH B WHACKC CPEAHETO apTEPUAIBHOTO TaBICHUS
(CAI). CAH y xpswic coctaBmwio 110,2+5,4 mm pr.ct (nN=5).

B nens skcrepuMeHTa KPHICH HHTASIIMOHHO aHECTE3UPOBATHCH N30(IIOPAHOM H
CTBOJI MO3ra OBICTPO M3BJICKAJICS M pacmoJiaraics B JieqsHom O0ydepe Kpeoca (50).
CtBoa Mo3ra Hapesaics BuOpatomom (Warner Instrument Corp.) Ha momnepeyHbie
cpe3bl  TosmuHOM 440 wMwukpoH B oOsactu calamus scriptorius.  Cpessr
uHkyouposamce B PIPES Oydepe ¢ Tpuncuaom (Sigma, tun XI, 3-5 mr/10 mur) 55
muH nipu 340C. [Tocne pepmenTHOI 00pabOTKH, CPE3bl TPEXKPATHO MPOMBIBAIHCH
B MHKYOAIlMOHHOM PAacTBOPE U COXPaHSUIHCh PU KOMHATHOU Temnepatype (220C)
B TOCTOSHHO okcureHupyemom PIPES Oydepe. Cpesbl crTBONAa MO3ra
pacmojiaraquch Ha CTEKJISIHHOW moBepxHOcTH U ob6macte NTS wnccekanacs.
Yaactrok NTS mexanmuecku pazouBaics B DMEMS 6ydepe. [locne pa3duBku
aNMMKBOTa HeWpoHanpHOUW cycriensud B DMEMS nomemanace B nepdy3nonHyto
KamMepy JUisi OcCaxaeHus KiIeTok Ha 5 wmuHyr. OtmeiBaane ot DMEMS
MPOU3BOIMIIOCH MTePPY3HOHHBIM pacTBOpoM, conepxkamuM (Mmois/n): NaCl, 140;
D-rmoko3a, 33; HEPES, 10; KCI, 3; CaCl2, 2; MgCI2, 12 (pH 7.4
ocmoistmbHOCTE 305 — 320 MOcwm). [lpu TecTHpoBaHHE KaJMEBBIX TOKOB B
OCaKJCHHBIX HEHpOHax nepy3noHHbII pacTBop He comepkan CaCl2 u B cocTaBe
umen 0,5 MKMOJIb TETPOJOTOKCHH — CEJIEKTHBHBIA OJOKATOp MOTEHIIHAI-
3aBUCHMBIX HaTpueBbix KanaioB (TTX, Sigma, St.Louis, Mo, USA).

Peructpanus mMeMOpaHHBIX TOKOB MPOU3BOAMIACH METOJOM <IIATY-KIAMIT» B
KOHQUTYpalluu  «BCS KJIETKa» (COOEpXKUMOE DIIEKTpoaa coolmaercs ¢
[UTOIIa3MOM KJICTKH) Ha JMCCONMUPOBaHHBIX HewpoHax NTS. laHublii MeTon
MO3BOJISIET PErUCTPUPOBATH M3MEHEHUS TPAHCMEMOPAHHOTO MOHHOTO TOKa BCEH
KJIETKH TPY (PUKCAITUHN Ha 33JaHHOM YpOBHE MEMOPAHHOTO MOTEHIINAA — «BOJIBT-
KJIAMID».  OJEKTPOIbl I <«IPTY-KJIAMID» PETHCTPAlli  U3TOTOBISUINCH U3
KBaplUEBbIX KammwuipHbiXx TpyOook (1,0 mm BHemmmid amamerp u 0,7 mm
BHYTPEHHHI JHaMETp) BBITSHYTHIX B Ja3zepHoM mysuiepe P-200 (Sutter Instrument
Co0.). DaekTpoabl 3amOJHSIMCH 3JIEKTPOIHBIM pacTBopoM 0e3 HAM®D, nubo ¢
nAM® (0,1 mmonb). Dnekrpoausiii pactBop cocrosut (B mmoub/n): KCl, 140;
MgCI2, 2; EGTA, 10; I'T®, 0.1; AT®, 4, HEPES, 10 (pH 7,2; ocMOJISUIBHOCTD
280-300 MOcMm) m umenu comporuBieHne 3-8 MoM TpU TECTHPOBAHUU B
nep¢y3noOHHOM PacTBODE.

DKCTHEepUMEHTHI MTPOU3BOAUINCH C MCIIOJB30BAHIEM WHTETPUPYIOLIETO yCHIUTEIS
Axopatch-200B (Axon Instruments, Foster City, CA) u pCLAMP koMmbroTepHBIX
nporpamm (Bepcus 8,1 Axon Instruments) Ha mepcoHaTFHOM KOMITBIOTEPE Kilacca
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Pentium. ®opmupoBaiicst «Seal» — ruraoOMHbBI KOHTAKT JIEKTPOJA ¢ MEeMOpaHOU
KJIETKH, IOCJE Yero ¢ MOMOUIbI0 OTPUIATEIhHOTO JaBieHHs (I10JCcachIBAaHUEM)
00pa3oBhIBAIaCh KOHQUTYPALUS «BCS KJIETKa». B «BOJIBT-KIIaMI» SKCIIEPUMEHTAX
pEeTUCTpHUPYEMBbIE HOHHBIE TOKH NEPECYHTHIBAIIUCH HA TUIOTHOCTHh TOKa (MA/m®d) ¢
[EeJIbI0 HOPMAaJIM3aIMK [MOKa3aTeleld MOJyYeHHBIX OT KIETOK Pas3HBIX Pa3MepoB.
Peructpupyembie TOKH OBLIH OTHIITPOBAHBI IO YACTOTE OT COCTABJISIFOIIUX BBIIIIC
1 xI'u, ¢ yacroToil paspelieHus npu xpaHeHuu — S kl'm.

[TocnenoBarenbHOe  CONPOTHBIEHHME  cocTaBWso MeHee 15 Mom u
kommeHcupoBasiocs Ha 40-70%. [lepen xaxaoil peructpampieii MEMOpaHHBINA TECT
MPOU3BOJIMICS C TE€M, YTOOBI UMETh TMOATBEPXKICHUE CTAOMIBHOCTH CYMMAapHOTO
COTIPOTHUBIICHUS IIEKTPOA-KIIeTKa. Hannmune NHAKTUBUPYEMBIX KaJIUEBBIX TOKOB B
kieTkax NTS paccMaTpuBanoch B kauecTBe JIEKTPOPUIUOIOTHUECKOTO MPHU3HAKA
HEHpOHOB OapopediekTopHoro 3BeHa [2]. «BoabT-KJIaMI» TPOTOKOJBI IS
aHann3a HEMHAKTHBUPYeMbIX kKanueBbix TOkoB (HKT) cocrosumm u3 cryneHdaThix
komana (400mc; -70 mB, -50 mB, -30 mMB, -10 mB, +10 mMB, +30 mMB) or
npenBaputenbHo  pukcupyemoro 3Hauenus (-40 wmB) (puc.l. BcraBka).
OOycnoBiuBapIIUKA ypoBeHbh MeMOpanHoro morennuaia -40 mB (400 wmc)
OJOKHpYET HU3KOTIOPOTOBBIC BBIXOISIINE TOTCHIMAI-3aBHCUMBIE KAJINEBBIC TOKH,
MHAKTUBUpYEMae yXe IpU 3HAYCHHSIX MeMOpaHHOM moTeHnuana mokos ( — 60
MB).

[TpoBogrMocTh MeMOpaHbl [isi BeIXOAAnmx TOKOB (G) paccumThiBanmach Io
dopmyine G=lpeak/(Vm — EK), rae Ipeak — mioTHOCTh MMKOBOIO 3HAYCHHS TOKA
(mA/n®) npu VM — koMaHaHOM MeMOpaHHOM moreHIuane, EK — paBHOBecHBII
noteHnuan mno kamuio (— 83 MB). 3aBucUMOCTS HOPMATHM30BAaHHOM POBOIUMOCTH
or MeMOpanHoro moreHnuana (VM) CooTBeTcTBOBaJIa ypaBHEHHIO bolsbTIMaHa:
G/Gmax={1+exp[ — (Vm = Vh)/Vc]} -1, rme Gmax — MakcumalbHas
npoBoauMocTh, VN — 3HaueHWe MeMOpPaHHOTO TOTEHIMajda NPH KOTOPOM
ormeuaercss 50% mpoBOAMMOCTH IS M3y4aeMbIX TOKOB OT MakcuMyma. KpyTusna
CUTMOWJIHOW 3aBHCHMOCTH boJsibTIMaHa xapaktepu3yercs (pakTopoM HakjoHa VC
(MB): Vc = RT/zF, rne, R — razoBas koHcTaHTa, T — aOCOJIIOTHAs TeMIeparypa B
°K, F —koncranTa ®apanes, Z— «BopoTHbIi» 3apsa, RT/F =25 mB npu 22°C.
CuMynanust ak THBHOCTH OquHOYHOTO Heiipora NTS ncnonHena Ha mepcoHaIbHOM
kommbsiorepe B MATLAB (Bepcus 7.0) ¢ wucnonb3oBanueM ¢yHKIMU 0dedS.
CumynupoBauubiii HelipoH NTS mpeacraBisn co00it 0AMHOYHBINH KOMIIAPTMEHT C
MeMOpanHOH eMKocThio (CM=1 Mx®/cM2) HaxoAIIeHCsS B MapaUICIbHOM e C
NOTEHIUAI-H  BPEMs-3aBHCHUMBIMH HOHHBIMH TIPOBOJUMOCTSIMH. B paccuer
NPHUHATO: 00ycioBiuBaromas runeprospusanus ( — 140 MB), penmonspusyromee
BO3JICHICTBHE HAaHOCHMMOE Ha MeMOpaHy HeiwpoHa (40 mA), 4eTwipe MOTEHIIHAN-
3aBHCHUMBIX HOHHBIX IMPOBOJMMOCTH M IMPOBOJMMOCTH YTE€UKH. YPaBHEHUE IS
paccueTa CUMYJIHUPOBAHHON aKTHBHOCTH UMEET BH/I:

d Vm /dt=( lapp — INa(Vm, t) — IKf(Vm, t) — IKs(Vm, t) — IKn(Vm, t) — IL(Vm,
t))/ Cm, (1)

rae lapp — nenonspusyromuii Tok, INa— Harpuesslit Tok, |Kf — kanueBbiii ObicTpO-
WHaKTUBHUPYEMBIN TOK, |KS — KanueBblii MenIeHHO-MHAKTUBUPYEMBbIH TOK, |IKN —
KaJIMEeBbI HECMHAKTUBUPYEMBIH TOK, |L — TOK yTeukH.
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IX(Vm, t)= Gmaxxakb(Vm — Ex), (2)

rae IX-tox (mA), Gmaxx — wmakcumanbHas npoBoaumocth (HC) m EX —
paBHOBecHBIN noTeHman (MB) st coorBercTByIONIEro noHa (X), a — «BOPOTHAs
GyHKIUSA akTUBAIMH, D — «BopoTHasI» QyHKIMsS HHKTHBAIMH (Tostbko s INa, IKf
u IK9), k — koapdpunuern kooneparuBuoct (4 — ms IKf u IKs; 2 — mist INa u
IKn). TTockonmbKy «BOpOTHBIE» (YHKIIMHM aKTHBAMM W WHAKTHBAIUHU SIBISIOTCS
KaK IOTCHINAI-3aBUCUMBIMU, TaK ¥ 3aBHCHMBIMH OT BPEMEHH, TO W3MCHCHHS
JaHHBIX (YHKIMA ONUCBHIBAINCH TUPPEPEeHIHATBLHBIM ypPaBHEHHEM IIEPBOTO
HOpsIKa

dy/dt=(yI —y)/t, (3)

rie Y — COOTBETCTBYIOIIAs «BopoTHas» ¢yHkims (a wiu D), y? — ycroiupiBeie
3HAYCHHS «BOPOTHBIX» (YHKIHMA TPU OCCKOHEYHO IUTEILHOM IIOJICPKAHUH
CTa0MJIBbHBIX 3HaYyeHui MemOpanHoro norenunumana (al mmm bIl), t — nocrosuuas
BPEMCHH aKTHBAIlMU WJIM WHAKTUBAIMM COOTBETCTBEHHO. YCTOWYBIBBIC 3HAYCHHUS
«BOPOTHBIX» (yHKIMH akTuBauumu W wHakTuBaiuu (al w bI) omuceiBamMch
COOTBETCTBEHHO KMHETUYECKAMHU YPaBHEHUSIMU:

al=(1+exp—[(Vm+Vh)/Vc]) -1, (4)

br'=(1+exp[(Vm+Vhh)/Vcc]) -1, (5)

rie Vh' — 3nauenme MemOpanHoro moreHrmuana (MB) coortBercrByromee 50%
ycToiumMBOi aktuBaiuu, Vh — 3Hadenme meMmOpanHoro mnoreHiuana (MB)
cootBercTBytomee 50% ycroitunBoi uHaKTHBanuu, VC U VC — mapaMeTpsl
HakioHa (MB) «BOpOTHBIX» (YHKUHH YCTOWYHBOW AaKTHBAlMM M YCTOHYUBOM
MHAKTUBAIMH COOTBETCTBEHHO.

Jist ToJTydeHus] CUMYJIMPOBAHHOM aKTHMBHOCTH HelipoHa (1) MBI MCHONB30BAIN B
ypaBHeHusIX (2), (3), (4) u (5) coOcTBeHHBIC 3KCIEPEMECHTAILHBIC JIaHHABIC
aAMIUTUTYTHO-KHHETUYECKUX XApPAKTEPUCTHK WOHHBIX TOKOB W30JUPOBAHHBIX
HeriponoB NTS [8,9].

Bce naHHBIE ONMCAaHHBIE B HACTOSIIEM HCCICAOBAHUU BBIPAXKAIUCH B BHJIC
cpenuux 3nauennii + SEM (cranmaprtHas ommbka cpemneit). Pasmmaust miioTHOCTH
TOKOB OIIEHUBAINCh C YYETOM 3HAYCHHH MEMOpPAHHOTO IMOTCHIHATIA METOJIOM
«two-way» ANOVA mnocpenctsom Fisher (LSD, «post hoc») tectupoBanus. s
CPaBHUTEJILHOTO aHajHW3a HCIoJb30Bajics t-kpurepmii «two-tailed» mo Student.
Paznuuns npuHEManuch kak nocroBepHsie ecau P < 0,05.

PesynbTarsl u 00Cy)aeHme

Bennunnasl HKT 06011 3HAUMTENTEHO MOHMKEHBI Y HEUPOHOB ¢ Auann3oM HAM®
no cpaBHeHnio ¢ HKT neliponoB 0e3 BHyTpukieTouHoro auanmsza tAM® Ha 26%
u 34% npu +10 MB u +30 MB cootBerctBenHo (ANOVA, P<0,001) (puc.l.a, 0).
JlaHHOE OTIMYWE HE HOCHJIO JIOCTOBEPHO IOTEHIMAN-3aBUCHMBIN Xapaktep. [Ipu
HAM® nuanuse HaONIOAANOCh YMEHbIIEHHE 3HA4YCHUsT VC — KPYTU3HBI HAKIIOHA
CUTMOWJHOW 3aBUCUMOCTH mpoBoaumoctu MemOpansl mo HKT c¢ 9,3+0,4 mB
(n=25) no 7,5+0,7 mB (n=32, P<0,05). I[Toka3zarens Vh, Beipaxarommii 50%
BEPOSITHOCTh OTKPBITHS NOHHBIX KaHAJIOB, IPY BHYTPUKIETOYHOM JIuann3e TAMD
He TperepreBan u3mMeHenui (puc.l.B).
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Puc.1. 8 = npumepksl KOHTPONBHEX HKT (=) # HKT HafpoHoe ¢ AsanuzoM LAM® (=), Ha
BCTABKE: parMeHT 4pONET-KNaMne MPOTORONZ, OSYCNoBNUBAKIYWHA CTUMYN —40 MB 1
KOMaHAHBIEe cTHMyNE oT =50 MB po +30 MB. MopwaoHTanbHblid oTpesok = 100 mMc,
BEPTWKAMLHBIA OTpesor - 100 nA/nd. & - nnotHocTe HKT B 3aBMCUMMOCTH OT
MemMSpaHHO Mo NoTeHYWana, KoHTPONbHBIX (4) W ¢ AnanMsom YAM® (A) HeldpoHos, * —
P<D,05 ™ - P<0,01 (ANOVA). & — HOpManWsoBaHHaA nNpopcOWMocTe No HET &

SABMCUMOCTH OT MeMBpanHOMND NOTEHUMANA, KOHTROMBHLIX (—) W ¢ FUanuicM UAMS® (—)
HeApoHoB. V, \V.' = (pakTopel HaknoHa (mB). * = P<0,05 (t-Student).

e St

[Ipu cumynauuu HEMpPOHATBLHON aKTUBHOCTU C YYE€TOM HAOJI0/1a€MbIX U3MEHEHUI
ammutyasl HKT u xunernueckoro mapamerpa HKT Ve npu amanuze ntAMO
YIAaJOCh BBIABUTH W3MEHEHUS I1APAMETPOB CUMYJIUMPOBAHHOW AaKTUBHOCTHU
OJIMHOYHOTO HEHPOHA: COKpAIlEHUE JJIMTEIBbHOCTU 3aJIePKKHU BO3OYXKIAECHUS U
YBEJIMYCHUE YaCTOThI OTCHIIMAIOB JAeicTBUs (puc.2).
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PuC.2. CUMYNAYWA SNEKTPWHECKOA  axTHBHDLTM  OQMHOYHOID Hedpowa NTS Ao

MIMCHEHIUR KMHCTAYCEKA NapameTpod {V, WG ) HKT (=) v necne {-—-). a —3apepkea
BOIGYMALHAR B2, MC COTNACHO JLCNENUMEHTAN bHLM i1 Vilrd ZHaUSHWAM ¥, (10 MB) ¥
G, (45) HKT Hedponor GB3 BHYTPUKMETOUHDID Avandas yAM® & - aapepxka
BoGYmAeHHN 60 Mo npu V=7 mB u G =25 @ - sapepska eabyxfsnva 70 me npu

V=10 mB v G, =1,5. MopnaoHTanbHoid 0T1pedok = 50 mc.

B meiiponax NTS HKT mnpeacraBineHbl, Kak NOTEHIMAI-3aBUCHUMOW, TaK U
KaJIbLAW-3aBUCUMON KOMIIOHEHTAMHM KAJIWEBOM IPOBOJUMOCTH C IOCTOSHHOMU
Bpemenu uHaktuBanuu >200 mc [10,11]. brokaga anaMiUHOM U XaprOI0TOKCUHOM
kanpimii-3aBucuMbix  HKT B NTS ycunmBaer Opanukapiuio B OTBET Ha
pasmpaxkenue OapopenentopoB [1,2], ocnabisast GapopedIeKTOPHBIH OTBET B
COCTaBE KapJaUOMyJIbMOHAIBLHOTO peduiekca [12]. OOpamaer Ha ceOs BHUMaHHE
HE3aBHCHMBIH OT MeMOpaHHOro moTeHIuana Onokupyromuii 3pdext tAMD nHa
ammumtyny HKT B meiiponax NTS, mockoipky B HEMpoHaxX CyIIECTBYIOT allaMUH-
YyBCTBHUTENIbHBIE KaJbIMH-3aBUCHMBIE KallMeBble KaHaibl Tuma SK, KOTOpbIe
MOTEHLMaI-HE3aBUCUMBI. BMecTe ¢ TeM, yMEHbUIEHUE BEIMYHUHBI KUHETUYECKOTO
napamerpa VC HKT npu BHyTpukierouHoM nuanuze HAM® MoxkeT yka3bplBaTh Ha
MOJYJINPOBAaHHE TaK)e MNoTeHnuain-3aBucumoro komroHeHta HKT B Helponax
NTS, mockonbky ymeHblneHrne VC BEpOSTHO CBUICTEIHCTBYET 00 YBEIMUYCHHUU
«BOPOTHOT'0» 3aps/ia MOTEHLHAN-3aBUCUMBIX HEUHAKTUBUPYEMBIX KaJIUEBBIX
KaHaJoB.

Panee ObIIO yCTAaHOBIIEHO NPHUCYTCTBHE MOTEHIMAN-3aBUCHUMBIX KV3 kaHamos
HeMHakTHBUpyeMoro tuma B Heiiponax NTS [13]. B Heliponax rummokamima
YMEHBIIICHHE KajaueBod mpoBoammoctu Kv3 kaHanoB HaOIIOAAnoOCh TpH
CTHMYJISIIIMU BHYTPHUKJIETOYHOTO (HOCHOpHIUpOBaHHS MPOTEUHKUHA30M-A [5].
[Tomyaernnoe namu OnokupoBanue HKT B yclnoBHAX BHYTPHKIETOUYHOTO JUAIHA3A
TAM® weiiporoB NTS mnpu mNONOKHUTENBHBIX 3HAYCHHAX MEMOpPaHHOTO
norennuana (+10 mB, +30 MB) coriacyercs ¢ BBICOKOIIOPOTOBBIM XapaKTEPOM
KMHETHKHU aKTUBAILIMU KAJIHEBBIX KaHAIOB rpymnmsl KV3.



BepositabiM 00bekTOM 1711 TAM®-3aBucumoro gochopuaupoBanus B HEHpoHaAX
NTS wmoryr ObITh W TOTEHIMAN-3aBUCHMBIC, C MEMJIEHHON WHAKTHUBAaLHEH
kanmeBbie kaHaiel Tpymnmbl Kv1. Tak, ocnabnenune cocyaucTeix 6apopedaekcoB u
KapAUOIyJIbMOHAIBHBIX PEQIIEKCOB MPOUCXOAHUT NMPU BBEACHUU JEHIPOTOKCHUHA
(cenextuBHOTO OsOKaTapa Kv1 xananoB) B NTS [2]. MI3BecTHBI MHOTOYHMCIICHHBIC
(bakThl M3MEHEHWH WHAKTHBALMOHHBIX CBOWCTB KaHaioB Tpynmsl KVl myrem
nAM®-3aBucumoro 6o Ca-3aBucumMoro ¢hochopuaIrMpoBaHus OCHOBHOM (aabda)
U no0aBouHbIx (Oera) cyObenmHun. Ymenpmenwe ammumtyasl HKT mpu
BHYTPUKJIETOUHOM Juanu3e HAM®D B HameM HCCIEJOBAHUU COIJIACyeTCs C
YMEHBIICHHEM HEWHAKTHBHPYEMOTO KOMIIOHEHTAa BBIXOMSIINX KaJlHWEBBIX TOKOB
npu nAM®-3aBucumoMm (ochopunmpoanuu Kv1.l kaHamoB BCTPOCHHBIX B
sifriekeTkn X enopus [14]. MexHeiponanshbie oTiauuns namenennii HKT moryr
OBITH TPEIONPECIICHbI reTeporeHHOCThI0 B HelipoHax NTS dochopunmpyembix
anbda u 6eTa cyObeIMHUIl B cOcTaBe KaHayioB rpymmbl Kv1.

OaHUM W3 BEPOATHBIX INPETEHJIEHTOB Ha pPOJIb CHHANTHYECKOTO AaKTHUBATOpa
HAM®-3aBucuMbIX MexaHu3MoB (GochopmirpoBanus B HelipoHax NTS sBisercs
ceporonnH. [loka3zano, 4ro cnenuduyueckass aKTHBAIMS CEPOTOHUHOBBIX
peuentopoB  5-HT4 B NTS ocnabnser Opaaukapamio B COCTaBe
KapJAHOMyJIbMOHAIBHOTO  pediekca [7]. M3BecTHO, 4YTO CEPOTOHUHOBEIC
peuenTopsl 5-HT4 compsikeHbl € akTUBaUueW ajeHWnIaTUukiIa3bl U HAMO-
3aBUCUMON OJIOKAJ0W KaJdbI[MH-3aBUCUMON KaJIMEBOW MPOBOJAMMOCTH B HEWPOHAX
runmnokamma [4]. [ToTeHnraaTbHbIM HEHPOMOIYJIATOPOM B CEPICYHO-COCYAUCTOM
nentpe NTS ¢ TAM®-3aBUCHMBIM MEXaHU3MOM JEHCTBHUS MOXET OBITH TaK K€
CEKPETHH, HMEIOINM Jenosipusytonmii d3pdext Ha Heiiponsl NTS [15]. Oxgnako
Mexanm3mMbel mMonyisimuu HKT HeiipoHoB cepaedHo-cocyauctoro mentpa NTS
CUHANTHYECKU aKTUBHbIMH areHTamu (cepotonuHoMm, 'AMK), B Tom uwucie u
HEWPONENTUAOM-CEKPETUHOM €111€ MTPEACTOUT U3YUUTb.

Y4uuThIBasg THNEPHOIAPUIYIOMHN 3P (HEKT Kaabluii-3aBUCUMBIX KaJHEBBIX TOKOB,
onmokupoBanne HKT npu BHyTpukierounom muammze HTAM® neiiponoB NTS
MOXXET SBJISTHCS YCIOBHEM NOBBIIICHUS BO30yIMMOCTH, Kak BO30YKIalOIINX
HEHpPOHOB (C MOHO — W IOJWM — CHHANTHYECKUMH XapaKTEPUCTHKAMH), TaK H
BcraBouHBIX ['AMK — »spruueckux HeiiponoB NTS. Pesymbrar cumynsmun
aKTUBHOCTH OJIMHOYHOTO HEHWpPOHAa HUMEIOIIEro aMILIUTYAHO-KMHETHYECKUE
napaMeTpel HOHHBIX TOKOB HelpoHoB NTS ¢ monmxkennsimu HKT m Ve
3HaueHWssMH (Kak mnpu jguanm3e OAM®) TO03BOJSET OTMETHTh NPH3HAKH
MOBBIIIEHHOW  BO30yOIMMOCTH:  COKpAaIlleHHE 3aJepKKH  BO3OYXIEHUS W
MEKCIAaKOBBIX MHTEPBAJIOB IO CPAaBHEHHWIO C AHAJIOTMYHBIMM IIOKA3aTEIsIMU B
MOJIEJIM HEWPOHAJIbHOW AKTHUBHOCTHM C HCXOAHbIMU Tmokaszaremsimu  HKT.
Ob6nerdenne wim ocinabiieHUEe CepAeYHO-COCYIUCTOro Gapopediiekca MOXKET OBITH
MPEAONPEaEICHO MOy ISIINOHHBIM COOTHOIIEHNEM BO30YKIAOIMINX W TOPMO3HBIX
HEMPOHOB BOBJICUCHHBIX B AaKTHUBHOCTh Ipu akTtuBauuu HAMD-3aBUCUMBIX
MexaHn3MoB B NTS.

3akmouenne. bnokupyrommii  3gdext B pesynaprare amanuza HAMOD Ha
ammutyny HKT u ynyumenue aktuBanmonsoro coiicra (V) HKT B HelipoHax
NTS BeposATHO CBUAETENBCTBYIOT O BHYTpUKIETOYHOM HAM®D-3aBHCHMOM
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dbochopriiupoBaHUN  KAJMEBBIX KaHAJIOB, KaK C [OTEHIHAI-3aBUCUMbBIMU
CBOﬁCTBaMH, TaK U HG‘IYBCTBI/ITCJIBHBIX K UIBMCHCHUSIM MGM6paHHOFO IIOTCHIIMAaJa.
JIuteparypa

1. Paton, J. F., Li, Y. W., Schwaber, J. S. // Ann. NY Acad. Sci. 2001. Vol. 940,
P.157 — 168.

2. Butcher, JW., Paton, J. F. R.// Am. J. Physiol. Regul. Integr. Comp. Physiol.
1998. Vol. 274, R677 — R685.

3. Yaun, R, Barnwell, L. F., Alexander, J. C. et al// The J. of Biol. Chem. 2006.
Vol.281,N.17, P. 11769 — 11779.

4. Torres, G. E., Chaput, Y., Andrade, R. // Mol. Pharmacol. 1995. Vol. 47, P.191
—197.

5. Rudy, B., McBain, C. J. // Trends in Neurosci. 2001. Vol. 24, N.9. P.517 —526.
6. Singh, R., Tiku, M. K. // Brain Research. 1985. Vol. 358, P.1 - 9.

7. Edwards, E., Paton, JF.R. // Am. J. Physiol. 1999. Vol. 277, (Heart Circ.
Physiol. 46). P. H1914 — H1923.

8. bemyrun, C. H., benyruna, O.C., Muddmuu, C. B./ [Joxn. HAH
bemapycu.2006. T. 50, Ne 6, C. 90 — 95.

9. Belugin, S., Mifflin, S. // J. Neurophysiol. 2005. Vol. 94, N.6, P.3849 — 3859.
10. Paton, J. F.R., Foster, W. R., Schwaber, J. S. // Brain Research. 1993. Vol. 604,
P.112 —125.

11. Moak, J.P., Kunze, D.L.// Am. J. Physiol. 1993. Vol. 265, H1596 — H 1602.

12. Bonham, A. C., Joad, J. P. // J. Physiol. (Lond.). 1991. Vol. 441, P. 95— 112.
13. Brooke, R. E., Atkinson, L., Batten, T. F. C,, et a // Neuroscience. 2004. Vol.
126, P.1001 — 1010.

14. Levin, G., Chikvashvili, D., Singer-Lahat, D. et a // The J. of Biol. Chem.
1996. Vol. 271, N.46, P. 29321 — 29328.

15. Yang, B., Goulet, M., Boismenu, R., Ferguson, A.V. // Am. J. Physiol. Regul.
Integr. Comp. Physiol. 2004. Vol. 286, R927 — R934.



