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TEOPUU U MEXAHU3MBbI OBIIEI AHECTE3UH

B mepBeie necATUNETHS TOCHE OTKPHITHS HAPKO3a, KOT/A BBISCHMIOCH
4PE3BBIYAMHO BAKHOE 3HAYCHHE €ro0 JUIL PasBHUTUS XUPYPruUM, nepe
€CTECTBOMUCIBITATE/ISIMU BCTaJl BONPOC O CYIIHOCTH 3TOTO 3araJ04HOr0 sIBIEHUS.
BaxHo ObITO  BBISICHATD MECTO NPHIOKEHMA M MEXAaHM3M  JeHCTBHS
HAPKOTHYECKHX BELICCTB.

B 5TOM OTHOWIEHWH OIWH W3 TIEPBBIX BBIPA3HJI CBOIO TOYKy 3peHusa H.U.
[Tuporob B 1848 r., ocHOBBIBaschb Ha pe3yabTaTaX MHOTOYHCICHHBIX
SKCMIEPUMEHTOB Ha JKMBOTHBIX M OMNbITe TPHUMEHEHHs HApKO3a y OOJbHBIX, OH
MPUIIEN K 3aKTIOYEHHIO, YTO HApPKOTUYeCKHH 3¢deKT 3upa mpossisercs JIUIlb
TOr/1a, KOrja HaChIIEHHAs €ro rnapaMi KpPOBb «IIPHAET B CONPHKOCHOBEHHE C
OpraHaMu HEpBHOM cHcTeMbD). Yike B TOT nepuoa H.U. [TuporoB ycranosun, uro
NPy CUIIBHOM HACHIIIEHWM HEPBHOW CHCTEMBI 3(WUPOM COXPAHSIOTCS JIMLIbL TE
PEryJIATOPHBIE (DYHKLUMU, KOTOPbIE PEATM3YIOTCHS CTPYKTYPaAMH MPOAOIATOBATOrO
MO3ra.

B nanbuediiem nccnaenosarensiMi B 3TOH 00macTd Oblal NPEATIONKEH PAn
KOHLECTUMA OOBACHAIOMNX CBOeOOpasHbiil IP(PEKT HAPKOTHUECKMX BEIIECTB. 3a
HUMH 33aKPENUIOCh Ha3BaHUE «TEOPUM Hapko3ay. HekoTopeie U3 HUX B HACTOsALIEE
BPEMsl MPEICTABIIAIOT JIMIIL HCTOPHYECKHH HHTEpPEC, MOITOMY HHIKE JaHa KpaTkas
XapaKTePUCTHKA TOJBKO T€X PAHHUX TEOPHH, KOTOPBIE HMEIOT ONpeaeSeHHOEe
3HaY€HHUE /IS COBPEMEHHOr0 MOHUMAHUS MEXaHW3Ma Pa3BUTHs OOIIEH aHECTE3UH.

PanHue Teopum o0meii anecTesnn J

Mexanusm pasBUTHS HAPKOTHYECKOTO COCTOSHMS NPH BIBIXAHWM MapoB
JAM3TUIOBOTO 3(Hpa, XI0pohopMa W HEKOTOPBIX JPYTUX CPEACTB YUEHBIE BIIOTH
a0 Havana XX B. MBITATACh CBS3aTh B OCHOBHOM C TEMH MJIM UHBIMM (PU3HKO-
XHUMHYCCKHMH H3MCHCHHMAMM B TKaHAX, HE TpPOsBIsAs OOJBLIOrO MHTEpEca K
CYIIHOCTH HEHPO(PU3HOIOTHUECKMX CIBMIOB, BBI3BIBAEMBIX 3THMH BEIICCTBAMM.
[lockonbKy — KIMHMYECKas KapTHHA HAPKO3a, JOCTHIAEMOr0  PasIHYHBIMH
BEIIECTBAMH, B OCHOBHBIX TMPOSIBICHHUAX HMEJAa MHOr0 OOIEro, HCCaeaoBaTen
UCXO/IMIIU M3 TIPEJCTABICHUS O EOWHOM MEXaHW3Me JEHCTBHA  0OLmX
AHECTETHUKOB.

OnHol U3 mepBBIX Teopwil Hapko3a Obita KoarysuonHas [Kion, 1864) .
[Ipeanoceuikoii 11s Hee SABUIOCH CBOWCTBO AMATHIOBOrO 3(upa M Xinopodopma
BBI3BIBATH CBOEOOPA3HOE CBEPTHIBAHME BHYTPUKIIETOUHOrO Oesika ¢ 00pa3oBaHHEM
3€PHUCTOCTH B NPOTOILIA3ME. DTU 3HAYUTEIbHBIE H3MEHEHHUSA B CTPYKTYPE KJIETKU
M PAacCMaTpUBAIKCh B KAYECTBE OCHOBHOW [PUYMHBI HAPYIUCHHS €€ (PYHKLHUH.
OpHako mo3ike BBIACHHIOCH, YTO OTMEYEHHbIE U3MEHEHHs BO3ZHHMKAIOT JIMLIb [PH
KOHIICHTPALMAX aHECTETHKOB B TKaHAX, 3HAYMTEITBHO TPEBOCXOALIMX YPOBEHb,
JIOCTHTaeMBIH B KITIHHUYECKHX YCIOBHAX.

K sromy sxe mnepuomy oTHOCHTCS W pa3paloTKa JIMMOMAHOH TEOPHH



[I'epmann, 1866]. B nanbueiimem oma monyunna pasBuTHE B pabotax Meiiepa u
Oseprona (1899—1901). Dra Teopus Gbiia OCHOBaHA Ha JIBYX YCTaQHOBJICHHBIX K
TOMY BpeMEHH (akTax: 1) 3HAYMTENBHOI JMMOMAOTPOIHOCTH MCMOMb30BABIINXCS
TOr'la HApPKOTHYECKUX BELICCTB, 2) BHICOKOM CONEPIKAHMU JIMIOMAOB B HEPBHBIX
kiaeTkax. COracHO paccMaTpuBAEMOl TEOPHH, HACHILEHHE AHECTETUKAMH
OorareIx JTUIOMIAME KIIETOYHBIX MEMOPAH CO3aeT Oapbep U1 0OMEHa BEILECTB B
kieTke. OnpeaeneHHbIM MOATBEPIKACHUEM NPABHIBHOCTH THINOTE3bl CUNTAIH
3dBHCHMOCTD BBIDAXKEHHOCTH HAPKOTHYECKOrO 3(hdekra aHecTeTHKOB, T.e. WX
CHJIbI ICHCTBUS, MO CTENEHH CPOICTBA K JIMIOMAAM (3aKOH Meiiepa — OBeproHna).
B naneneiimem GbuI0 BBIACHEHO, YTO Takas 3aKOHOMEPHOCTb MPOCJICIKUBAETCA B
OTHOILLCHMH OOJIBIIMHCTBA MHTATALMOHHBIX AHECTETHKOB, Hapsny ¢ astum
OOHapy)umMch MckmoueHus. Takum o6pasom, cBA3b MEKIYy PacTBOPUMOCTBIO
HapKOTHYECKWX BEIUECTB B JKUpPAX W CHIOH WX JEHCTBHA OKa3ajlach He
YHHBEPCAJIbHOM.

HecMotps Ha TO, 4TO nMmomaHas TeOpHS SBISETCS BO MHOIOM
HECOCTOATENIbHOM, HAKOIUIEHHBIE B TpoLiecce paspaboTkH ee  (akTsl B
3HAYMTEJIbHOW CTENIEHH CIIOCOOCTBOBAJIM YCIEXY AaMbHENIIMX 3bICKAHMIA.

B nawane XX B. Obijia npeanpHHSATA TOMBITKA OOBACHUTH HAPKOTUYECKHUM
dbhexT NpUMEHABIIMXCA TOraa OOIIMX AHECTETHKOB HA OCHOBE HU3MEHEHHH,
Ha3bIBACMBIX HWMH HAa TPaHMIE BOJHOW W IHIONPOTEUHOBOH (a3 MemOpaHbl
HEPBHBIX KJ1eTOK. Mccnenosanus B 5TOM HamnpasieHUH MOKa3ald, YTO AHECTETHKH
KUPHOTO psfa O0ManaoT CBOMCTBOM CHHYKAaTh MOBEPXHOCTHOE HATSKEHHE Ha
FPAHULIE MEKIY JIMMOUIHOH OOOJIOUKOH KIETKH B OKPY’KAIOUICH €€ IKHIKOCTH
[TpayGe, 1904—1913]. CneactBueM TAKOrO BIMSAHHMA SBISAETCA ITOBBILICHHE
MPOHMLIAEMOCTH MeMOpaHbl BOOOIE M IS MOJIEKYJI aHECTETHKOB B YACTHOCTH.
OTa KOHUENLMA, TONyYUBIIAA HA3BAHHE TEOPHUH NOBEPXHOCTHOTO HATSIKEHUS, B
HEKOTOPOH cTeneHu Giu3ka paspaboTaHHOM Takke B TOT MEPHOA aAcOpOLMOHHOM
Teopun. Asrop ee [Jlose, 1912] ucxoama U3 CBOWCTBA aHECTETHKOB MOBBIIIATEH
MPOHHULACMOCTD KJIETOYHBIX MEMOpPAH U BBICOKOW COPOLUOHHOM CTOCOOHOCTH MX
B OTHOWICHWW BHYTPHKIICTOYHBIX JIMIOMIOB, HAXOMAIMXCA B KOJJIOMIHOM
cocrosHuu. [Ipeanonaranoce, 4To0 MMEHHO BCJIEACTBHE BBICOKOIO HACHILICHHUS
AHECTETUKOM JIMIIONPOTEHHOBBIX CTPYKTYP HEPBHBIX KJIETOK OJIOKHPYETCSl MX
cnieuuudeckas byHKHs.

AZncopOuronHas Teopus co3aana MPeanoChUTKA 1A MOCTPOCHMS OUEPETHOMN
TUTIOTE3bl,  OOBACHAIOWEH  HAapKOTHUeCKHM  5QQEKT  AHECTETHKOB  MX
MHTHOUPYIOIIMM BIIMAHHEM Ha (hepMEHTHbIE KOMILIEKCHI, 3aHUMAIOIIHE KITIOYEBOEe
MOJIOXKCHHE B O0CCIEYEHHH OKHMCIUTETbHO-BOCCTAHOBUTEILHBIX TMPOLECCOB B
knerkax [BapOypr, 1911; ®epsopn, 1912].

Hekotopble HayuHble Marepuaibl, CBHACTENBCTBOBABIIHE O TAKOTO pona
BIMAHWA QHCCTETUKOB HA METa00IM3M KJIETOK, MPHBETH K (DOPMHPOBAHHIO
FMIIOKCHYECKOH TeOpuM Hapko3a. B cooTBeTcTBMM ¢ Hell TOpMOKeHHE dyHKIMK
IIHC npu nackilieHMH aHECTETMKAMM JKMPHOTO psifa BO3HMKAET B PE3YJIbTATe
HapyleHus OSHEpreTuku kietok. B 30—50-x romax sta Teopus Hawa
MHOTOYMCIICHHBIX ~ CTOPOHHHMKOB. OnHako nOpd Bce  3aMaHUMBOCTH |
OOCTOSITEILHOCTH BBIABHHYTHIX B MOJTb3Y 3TOH TEOPHH 060CHOBaHHI ¢O BPEMEHEM



OOHapykuImch crabbie CTOpPOHBI ee. B YAaCTHOCTH, OBIIO BBISICHEHO, YTO B
YCIOBUAX 00MIeH aHeCTe3WM KIETOYHbI MeTafoiM3M HApyIIaeTcsi aaieko He
BCerjaa. XapakTepHble JUIs THIOKCHH MeTaboHuecKHe H3MEHEHHS B KIeTKe
OOBIYHO BO3HMKAIOT JIMIIb MPH BBHICOKOH KOHIIEHTPALIHH HEKOTOPBIX aHECTETHKOB
B TKaHsAX, 3HAYUTE/IbHO NPEBBILIAOIIEH HCIIOIb3YEMYIO B KIMHUYECKHX YCIOBUSIX.
He mnomydeno takke yGemuTeNbHBIX AaHHBIX O CHUKEHUH norpedeHus
KHCJIOpPOAA KIETKaMH. Pe3ysbTarhl HEKOTOPBIX MCCIIENOBAHUI CBUIETENBCTBYIOT,
41O B HeHpoHax HapKOTU3UPOBAHHBIX JKABOTHBIX ColepiKaHue
aneHosunTpudochara (ATD) ocraercs 6aM3KUM K HOpMATLHOMY. BO MHOrOM He
COMIAaCyeTCa ¢ IMIOKCHYECKOM Teopued Hapkosa u auHamuka (KOC) TkaHeil u
orrekatomedt ot [[HC xposu. He yknageiBaetcs B Hee Tarke ObicTpOE
BOCCTAHOBJICHHE (DYHKIMHM HEHPOHOB M0CIE YNAICHHA M3 HAX aHecTeTWKa. Eciu
Obl AHECTETWKM BBI3BIBATH CYLIECTBEHHBIE META0ONHUECKHE CIBHIH, KOTOpBbIE
HEW30€KHBI [IPH THIIOKCHH TKaHe#, GbICTpoe BoccTaHOBIeHHE (yHKIMu [[HC npu
YAQJICHUHA aHECTETUKA U3 OpraHu3ma Obi1o Obl ManoBeposATHEIM. Bee oTMeueHHbie
MOMECHTBI ~ BBI3BIBAIOT ~CEPBE3HOE COMHEHME B MNPaBWILHOCTH  OCHOBHBIX
MOJOKEHUH MMIIOKCHYECKOH TEOPHH HAPKO3a.

B 1961 r. TlonuHr npeanokuna TEOPHIO BOIHBIX MHUKPOKPHUCTANIIOB,
OOBSACHSAIONIYIO Pa3BHUTHE HAPKOTHYECKOTO COCTOSHHS T10J BJIMSHHEM OOLIMX
AHECTETHKOB CBOWCTBOM MOC/IEIHUX 0Opa3oBbiBaTh B BOAHOM (haze TkaHeid
cBoeoOpasubie kpucTamtsl. OHM, KaK BBIACHHUIOCH, CO3MAIOT IIPENATCTBHE IS
MCPEMEIICHAS KAaTHOHOB 4epe3 MeMmOpaHy KIETKH MW TeM CaMbiM OJOKHPYIOT
npouece Aenoisapu3anuu U GopMHUPOBaHHE MTOTEHIHANA NCHCTBHA.

OnHako  nanbHejilime  MCCAEIOBAaHMS — MOKA3ANH, YTO  CBOHCTBOM
KpuCTanioo0bpasoBanus 00najaroT He Bee obuime anecteTuky. Te ke U3 HUX, 1A
KOTOPBIX XapaKTEPeH 3TOT (heHOMEH, 00Pa3yIOT KPHCTALIBI PH KOHIEHTPALHIX,
PEBBILIAIOIMINX UCTIOb3YEMBIE B KITMHUYECKOH MPAKTUKE.

M3 Boex Teopuil HAPKO3a, NMPEUTOKEHHBIX B NIEPBOE CTOJIETHE CO BPEMEHH
Hayana W3y4CeHUs MEXaHuW3Ma /JCHCTBHA HAPKOTHYECKHX CPEACTB, Haubojbliee
PasBATHE B JajbHEHIIeM mnony4mna MemOpanHas Teopus. Ha paHHeMm »srane
dbopmuposanus [Xobep, 1907; Buntepireiin, 1916] ona, kak ¥ HekoTOpbIE
Apyrue TEOpHUH HapKo3a, 0asWpoBanach Ha [JAHHBIX O BJIMSAHMM HAPKOTHYECKHX
BELICCTB HA (HU3HKO-XMMHYECKHE CBOMCTBA KIETOUHBIX meMOpan. Pa3zsutune
HAapPKOTUYECKOTO COCTOSHUA aBTOPbI CBA3BIBAIM C HAPYLICHHEM MPOHHMIAEMOCTH
MeMOpaH HEPBHBIX KJIETOK Ui MeTabonuToB. B Takom BHie paccMarpuBaemas
TEOpHS HE 3aKJI0Yalia B ce0e HOBBIX CYMIECTBEHHBIX 3JIEMEHTOB MO CPABHEHHIO C
patee pa3paboTaHHBIMHA TEOPHSMH HAPKO34.

bonbiioe 3Hauenue s ganbHEINEro pa3BHTHS MeMOpaHHOI Teopuun
HAapKO3a UMEJIH pe3yJibTaThl (DYHAAMEHTAIBHBIX HCCIICNOBAHUN 3IEKTPUUECKOTO
TPAHCMEMOPAaHHOTO ~ MOTEHLMANA M POJM  HIEKTPHYECKUX MPOLECCOB,
MPOUCXOMALIMX Ha MeMOpaHe KJICTKH, B ()OPMHUPOBAHUM NMOTEHIIMATA AEHCTBHS W
PacnpocTpaHeHuH BO30YKACHHA KaK B IpeJeNax OAHOrO HEHpPOHA, TaK M MpH
MEKHEHPOHHBIX KOHTAakTax. [lepsas rumoresa, CBA3BIBAIOMIAs BO30yxKaECHHE
KIETKM €  HW3MECHEHHEM upe3sMeMOpaHHOrO  3NIEKTPUYECKOro  MOTEHIMAa,
npuHannexut bepuwreitny (1912). On npeacrasnsn Bo36yskneHne Kak pe3yabTar



PaclpoCTpaHEHHUA NOTEHUMAla MAEHCTBUS, HO Pa3BHTHE €r0 B 30HE BIIHSHHS
BO30yknaromero axropa oOBICHAN aenosispusanuenn MemOpaHbl Ha OCHOBE
OZAMHAKOBOrO MO MHTEHCHBHOCTH moToka Na”™ BHyTps kierku u K™ B o6parHom
HarpaBJICHUH.

B nanbHeiilieM BBIACHWIOCH, YTO NPH TAKOM MOHHUMAHHH MPOLIECCOB,
MPOMCXOAAIINX B KJIETKE B OTBET HA pa3fpa)keHHE €€, BETWYWHA TMOTEHIMANa Ha
FPaHHIE ACTIONAPH3OBAHHOW W MOJISAPH30BAHHOM 30H MEMODAHBI HE MOYKET ObITh
BBILIC  MOTCHUHMANa TOKOA M, COOTBETCTBEHHO, HE MOJKET BbI3bIBATH
pacnpocTpaHenus BO30YKAEHHA, TaK Kak NOTEHIMAN JEWCTBUA  JO/DKEH
MPEBBILIATE TPaHCMeMOpanHbii notenuman nokos (60—80 MB) He MeHee uem B
1.5 pasa OtBer Ha BO3HMKIIMIT BOpOC Gbiy HANACH mOCTe Toro, kak A Hodgkin u
B. Katz (1949) ycranosunu, uto nepememenne K™ u Na* 4yepes memOpany npu
PA3APAKCHAN  KICTKM MPOMCXOAMT HepaBHOMEpHO: Beixoay K™ wu3 kierku
MPEIIICCTBY €T HHTEHCHBHBIN TOK Na* B k1eTky. [Ipu 9ToM B 30He pasmpakeHus
Ha MeMOpaHe KJIeTKH BO3HHMKAeT 00paTHOe OOBIYHOMY paclpezesicHHe 3apsijioB,
T.€. CHapY KW SICKTPUYECKUH 3PS CTAHOBHTCSA OTPHUIIATEILHBIM, @ C BHYTPEHHEI]
MIOBCPXHOCTH — MOJIOJKHMTEIbHBIM. BO3HMKAIOIMMA Ha TpaHuie BO30YXKIEHUS
[OTCHLMAT  NPH  TAKOM ~ M3MCHEHHM  JTIEKTPUYECKOr0o 3apsaa MeMmOpambl
SHAUYUTEIBHO MPEBLIIACT MOTCHIMA MOKOA, YTO ¥ 00YCIOBIMBAET CIOCOOHOCTD
€ro pacrnpocTpaHaTh Bo30yxkaenue. Bosppamenne K™ B kiietky u u3sieuenue u3
Hee Na+ (KaTHOHHBIH HACOC) MPOMCXOIUT B crneayrouen Gase u COnpoBOKAAETCS
3atparoii AT®. B Mexanu3me nepexoaa KIeTKH W3 COCTOAHHA MOKOS B COCTOSHIE
BO30YXKICHHS  C  [OCHEAYIOMIMM  BOCCTAHOBJICHHEM TpaHcMeMOpaHHOTO
NOTCHIMANA MOKOsA BaxHYH ponb mpumaior Ca’’. C BAMSHHEM HX CBA3BIBAIOT
MHTEHCUBHOCTH TOKa Na" u K* uepes memGpany Bo BpEMsl €€ NCNOISPH3ALNH U
BOCCTAHOBJICHUS TOTEHIIHAJIA [TOKOS.

WHTUMHBIA  MEXaHU3M TIEPEMEICHHS KATHOHOB Yepe3  KJIETOUHYIO
MemOpaHy mpu (hopMHpOBaHMM MOTEHIMATA AEHCTBHSA, €0 pacnpoCTpaHEHUH W
BOCCTAHOBJICHHA HCXOJHOTO COCTOSHUS KIIETKH OCTA€TCA HE BIIOJHE SCHBIM.
CyliecTByeT MHEHHE, YTO [OTOK HMOHOB WIET He uepe3  (ocdonunuaHbie
CTPYKTYPbl MeMOpaHbl; a uepe3 CBOCOOpasHbIE «KAHATBI», 0o0pa3oBaHHbIE
OenkoBbIMU  Monekynamu.  [Ipuuem NPEANoiaraldT  HajJu4Yue  MOJIEKYJI-
NMPOBO/IHMKOB, MepeMellaomKuX no stum wkanaram» Na® m K [Gage P. W.,
Hammil O. P, 1981; Roth S. H., 1979].

[Tomumo  paccMoTpenHbiX Bbile mpencTaBieHuii 06 3JIEKTPHYCCKHX
Mporeccax, CONpOBOKAAIOMINX BO30YK/IEHHE KIETOK, H3JI0KEHHIO COBPEMEHHOIO
TOHUMAHWA ~ MCXAHM3MOB  NEHCTBUS OOWIMX AHECTETHKOB  LENECO0OpPasHO
MIPCANOCIaTs KPAaTKUE CBEACHHSA O CTPYKTYpe M (YHKIMM MEKHEHPOHHBIX
KOHTaKTOB. JIIA HMX XapaKTepHs! CrHenu(UYecKas dyBCTBHTENHHOCTh K
ONPEICICHHBIM SHAOTCHHBIM BEILECTBAM (MEAMATOPAM) H TaKKe ONpPEIETICHHBIM
(apmakonoruyeckum  cpencraam, HEKOTOPOE  3aMEUICHWE  TIPOBEIAECHMSA
BO3OYKICHHS 110 CPAaBHCHHIO C HEPBHBIM BOJOKHOM, OJIHOCTOPOHHOCTH
MPOBEICHUA MMMYNbCOB. [lOMUMO 5TOro, cuHamcel 061a7aI0T CHOCOBHOCTHIO
CYMMHUpPOBATh MMITYJIbChl M TPAaHC(HOPMHPOBATh pUTMHYECKOE BO3OysxaeHue. [1o
CTPOCHHUIO M (DYHKIIMOHATBHON XapaKTePHCTHKE CHHATICHI [THC upesBbruaiino



pasHoOOpasHbl.  OCHOBHBIMH ~ CTPYKTYPHBIMH  3lEMEHTAMH HX  SBIASIOTCS
TEPMHUHAINA MPUBOMALIETO M OTBOAALIETO HEPBHEIX BOJOKOH, MPECHHANITHYECKAS U
MOCTCHHANTHYECKas MeMOpaHbl, CHHANTHYECKas INenb. B mpecHHANTHYECKHX
OKOHYAHHUAX HCPBHBIX BOJOKOH (MPEUMYILECTBEHHO HA IPAHHIE ¢ CHHANTHYECKOl
LIE/IbI0) COCPENOTOYEHbI MeJbYalIINe My3bIPbKH C menuaTopoMm. EcTh manHbIE 0
TOM, 4TO MEAMATOp BhIPA0ATHIBAETCS HAXOAMMMHCA B MPECHHANTHYECKHX
TCPMHUHAIAX  MHTOXOHAPHMAMHU. PacnpoCTpaHAIOmIeecs MO HEPBHOMY BOJIOKHY
BO30y)KICHHE B BHAC NOTEHLMATA EHCTBHA, JOCTHras NPECHHANTHYECKOM
MEMOpaHbl, BBI3BIBAECT BBIJIC/ICHUE NIEPBUYHOW O4YeHb HEOOMBIIOH HOPLUH
memuatopa. IlocrmenHudt cBoMM jeficTBHEM Ha PeLENTOPbl MPECHHANTHYECKOI
MeMOpaHBI MPUBOAUT K MOCTYIICHHIO B CUHANTHYECKYIO 1€ TAKOTO KOJIMYECTBA
ME/IMaToOpOB, KOTOpOE CMOCOOHO OOecHeduTsh Mepeaady WMMyIbca Ha APYTOii
HeWpoH. Ilpm stom B pesymsrare BO30YKIE€HHS MEIMATOPOM PELENTOPOB
NOCTCHHANTHYECKOH MeMOpaHsl (pOPMHUpPYETCs MOCTCHHANTHYECKHI MTOTCHLMAN,
3aTE€M W MOTEHLHAN ICUCTBUA, KOTOPbLH, PACHPOCTPAHSACH, IPHBOMMT HEHPOH B
BO30y»xkaeHne BosbimncTBo Heftponor [[HC 4Yepe3 CHHAICHI CBA3aHO C COTHAMH U
THICAYAMH APYTHX HEHPOHOB, W KaIblil M3 MOCTYNAOMMX OT HMX HMIIYIBCOB
MPUBOINAT K 00pa3oBaHKiO BO30Y KIa0IIero WA TOPMO3SILIETO
MOCTCHHANTHYECKOro moTeHumana. B pesynbrare (yHKUMOHATBHOE COCTOSHHE
TOrO WJIK HHOTO HEHPOHA B KayK/ABIH JAHHBIH MOMEHT 3aBHCHT OT B3aMMOICHCTRHS
MOTEHIIMAJIOB PA3TMYHOTO XapaKTepa.

CoBpemennoe noHUMaHHE MeXaHH3MOB 061Iell AHeCTe3nH

BbISICHEHHME CITOXKHBIX MEXaHM3MOB JefCTBHS OOIIMX AaHECTETHKOB Ha
IPOLECCHI, CBA3AHHEIE ¢ (HIOPMMPOBAHHEM ¥ PACIPOCTPAHEHHMEM BO3OYKICHHUA B
HCPBHOH CHCTEME, HECMOTPS Ha PE3KO BO3POCHIME B MOCIEIHHE IECSTHICTHS
METOANYECKUE BO3MOXKHOCTH, CBA3AHO ¢ OONBIIAME TPy IHOCTAMU. CHOXKHBIIEECS
OpecTaBaeHne 00 3THX MeXaHM3MaX MNPeIyCMaTPUBACT BIIMAHHE AHECTETHKOB
NpexAe BCEro Ha mnpouecchl 00pa3oBaHWA M PACIPOCTPAHEHUS IMOTEHIMANA
NCHCTBHs HA YPOBHE CaMHMX HEHPOHOB H, 0COGEHHO, MEKHENPOHHBIX KOHTAKTOB.
[lockonbky cHHAmNCH ABISAIOTCA B pedIeKTOpHON Henu 3BEHOM HE TOJBKO
Haubosee CIOKHBIM, HO U HaubosIee NOIBEPKEHHBIM BIMAHMIO HA €ro (byHKLHIO
PasiiMiHOro poAa SHAOIEHHBIX M 5K30r€HHBIX (hakTOpPOB, TOpMO3flNee BIUAHHE
AHCCTETUKOB HAa M€penauy WMIYJIbCOB B HUX MPOSBIAETCA OOJIBLIEC, 4YeM Ha
BO30Y IMMOCTb MeMOpaHbl HEHpPOHa.

[lpenmonoxenue o ToMm, uto obHE aHECTETHKH peanu3yroT CBOe
cneurpuyeckoe IeHCTBHE B OCHOBHOM 4yepe3 CHHAIIChI, BIepBblie BeIcKasan B 1906
. M3BECTHBIM aHrmickuil dusnonor Ch. Sherrington. B mansueiimem 6b110
YCTaHOBJICHO, HTO OOIIME AHECTETHKM OKa3bIBAIOT BHIPAKEHHOE TOPMO3SIILIEE
NICHICTBHE HA CHHANTHYECKYIO Iepeiady B 103ax, KOTOPBIE€ CYILIECTBEHHO HE
BIMAIOT Ha pacnpocTpaHeHue BO30yxkaeHus o MemOpane Hedpona. Jlns
TOPMOKEHUS PACPOCTPAHSHHUS MOTEHIMANA ACHCTBH HAa MeMOpaHe HeOGXO UMbl
Donee 3HAUMTENbHBIE KOHUEHTPAIMM AHECTETHKA, XOTS CaM  MEXaHH3M
TOPMOXXEHHUS B TOM U JIPYTOM CJTy4ae aHaIOHYEeH.



Mexanusm  yrueteHus  Bo30ymHMOCTH HEHPOHOB M TOPMOKEHUS
CHHANTHYECKOH nepenaun BO30YIKAEHHS IO/ BIHSIHHEM aHECTETHKOB TMOJHOCTHIO
HE PackphIT. IIpn 0OBsICHEHNH €r0 HEKOTOPBIE HCCIE0BATEH HCXOMAT M3 TOTO,
4TO MOJICKY/Ibl aHECTeTHKA 00pasylor Ha MeMOpaHe HeMpoHa CBOeOOpa3HblIii
1ail, 3aTpyAHAIOIIMH MPOXOXKIEHHE 4Yepe3 Hee HOHOB M, CJIEAOBATENbHO,
NPENATCTBYIOIMHA NPOLECCY AENOAPU3aNn MeMOpansl. JIpyroe MIPEICTABIICHUE
OCHOBAHO Ha M3MCHEHHWH 110 BJIMAHHUEM AHECTETHKOB (DYHKLIMM KATHOHHBIX
«KaHAJIOB» KIICTOYHBIX MeMOpaH. DTH aBTOPBI JOMYCKAKT JBA BAPUAHTA TAKOTO
pona 6nokazel. [TepBhrii 3 HUX CBOAMTCS K MEPEKPHITHIO MOJIEKYJIaMU aHECTETHKA
BXOZa B «KaHanel», NpeaHasHa4YeHHbIC Wi TpaHcnopra Na+. Bropoil Bapuant
MPEYyCMAaTPUBACT - TAKHE M3MEHCHHs B CTPYKType JHIHAOB MeMOpaHbl HWIIH
OC/IKOBBIX €€ 3/IEMEHTOB, KOTOPBIE THIIAIOT HaTPHEBBIC «KAHAJIBD) CIIOCOOHOCTH
PackpbiBaThCsi B OTBeT Ha BO30yxkzenue (puc.l). Ecte nmpeanonoskerue, uto B
STOM [pPOLECCE WIpalOT 3HAYMTENBbHYIO poib Ca’+, KOTOpBle MOX BIHAHHEM
AHECTCTHKOB TEPAIOT MOABIKHOCTD U 3aEPKUBAIOTCS B MEMOpaHe.

Tor dakr, uto TOpMO3fmIEE BIMAHHME OOMIMX AHECTETHKOB Ha
pacnpocrpaHeHue BO30yxkaeHHs Oonbilie MPOSBISETCS B CHHANCAX, YeM B
Npeacsax caMoro HeWpOHa, BBI3BAl MHTEPEC psAZa MCchemoBareneii. B 5Toii
001aCTH HAKOIJICHBl HEKOTOPBIE JlaHHbIE,CBUACTEIIBCTBYIONHE O BEPOATHOCTH
JIGUCTBUSL  AHECTETHKOB HA pa3AMYHBIC 3BEHbS CHHANTHYCCKOI nepeaayu
BO30Yy k/aeHuA (puc.2). BeisicHeHO, 4TO TOpMOKeHHe nepenays BO30YKIACHUS MO
BIIMAHUEM HEKOTOPBIX AHECTETHKOB HAYMHACT MPOABIATHCS HA MOAXOME K
MPECHHANTHYECKOH MeMOpane. 31ech, B TePMUHAIBHON YaCTH HEPBHOTO BOJIOKHA,
AQHCCTETHKH CHWIKAIOT TapaHTHMHBIA (akTop moreHnmana neiicteus. B camom
CHHAMCC BIMAHWAE aHECTETHKOB MOMKET MPOSBIATHCS YIHETEHHEM O0Opa3oBaHMS

MeauaTopa, CHHKEHUEM YYBCTBUTEJIbHOCTH K HEMY peuenTopon
MPECHHANTHYECKOH M MOCTCHMHANTHUECKOH MeMmOpan.B pesynsrare YMEHbIIAeTCs
BO3MOYKHOCTb dbopmHpoBaHus MOCTCHHANTHYECKOTO BO30Y K AarOILIEro

NOTEHIMaNa, HEOOXOAMMOrO JUTs PACIPOCTPAHEHHS BO30YKaeHus. OAHAKO U B Tex
CllyHasx, KOrja MOCTCHHANTUYECKWH NOTEHUMAN TMPUBOIUT K (POPMHUPOBAHMIO
NOTEHLMANa IeHCTBHS, PU HEOOIBIIOM TAPAHTHITHOM (AKTOPE OH MOXKET FACHYTh
B pesysibTare NCHCTBHsA AQHECTETHKAa HAa TEPMHHAIb HEPBHOTO BOJIOKHA HEMpOHA,
BOCIIPUHUMAIOLLETO BO30YKIECHHE.

EcTecTBeHHO, 4TO pasnMuHBIE AHECTETHKH HEOAMHAKOBO BIMSIOT Ha
OCHOBHbIe  (DyHKIMOHANbHBIE 3BEHbS CHHANCOB. JTO CBS3aHO KAK  C
HEOAHOPOIHOCTBIO MOCEIHMX, TAK M C OCOOEHHOCTAMH CBOMCTB OTIEIbHBIX
aHECTETUKOB. O/IHM U3 HUX TOPMO3ST Mepeaady BO3OYKICHHS MPEUMYIIECTBEHHO
Ha YPOBHC TEDMHMHAICH HEPBHBIX BOJOKOH, IPYrHE — TYTEM CHHKEHUS

4YBCTBUTCIIBHOCTH PELENTOPOB MeMOpaH K MEOUaTOpPy WM YTHETEHHS ero
obpa3oBaHus.



Puc.1. Harpuessie kanasmsi MeMOpaHbl HEHpOHA B (PH3HOIOTHUYECKUX YCIOBHSIX
(@), npu HachIEHMH MEMOPAHBI OOIIMM AHECTETHKOM (0).
[ - 1o Bo36yxaenus, Il — moa BausiHMEM MOTEHIHATA neuncteus, | — memOpana

HeipoHa 2 — uonbl Na* ; 3 — mornekysl aHecTeTHKa,
! 2 4

6

-

3 5
Puc.2. BeposaTHbie 30HBI ACHCTBHSI OOLIMX AHECTETHKOB HA CUMIATHYECKYIO
nepesauy Bo30ysKaeHuHs
| - npecunanTHueckas TepMHHANE HEPBHOrO BONOKHA, 2 — 30HA oOpazoBaHusi
MeIMaTopa 3 peuenTopel Mpe CHHANTHYECKOH MemOpaHbl, 4 peuenTopsl
MOYCHHANTHYECKOW MeMOpaHbl, 5 30Ha (DOPMHPOBAHMA TMOCTCHHAN THYECKOTO
NOTEHIMANIA NEHCTBHS 6 TEPMUHATTH MOCTCHHANTHYECKOTO HEPBHOTO BOJIOKHA.

KocBeHHBIM MOATBEPXKIEHHEM NPEUMYLIECTBEHHOTO NEHCTBHS OOLIHX
AHCCTCTMKOB B 30HC  MEKHEHDOHHBIX  KOHTAKTOB  MOXET  CIY)KHTh
ynkuHonnpoBanue  HenaBHO OTKPBITOM  @HTUHOLMUENTHBHOW  CHUCTEMBI
opranusma. OHa, B COBPEMEHHOM MOHHMAHHH, NPEACTABIAET  COO0O0i
COBOKYMHOCTh MEXAHHU3MOB, PEry/JIUPYIOLIMX OOJI€BYI0 4YyBCTBUTEILHOCTh |
OKa3bIBAIOLINX TOPMO3AIIEE BAHAHHEC HA HOLUMUETUBHYIO UMITYJICALIMIO B LIEJOM.
bonbuie apyrux k  Hacrosuemy BPEMEHH H3y4Y€H aHTUHO-LUULICTTABHBIN
MEXaHU3M, (PYHKIHMOHMPYIOIMI HA OCHOBE B3aHMOAEHCTBHA MMEIOIIMXCA B
HCHTPAIbHOH HEPBHOW CHCTeMe Crenu(UUECKHX PELEeNTOPOB ¢ OfeeHHBIMHU
onuaramMu.II0CKobKy MO XMMHUYECKOM CTPYyKType mocienHue Giu3Ku mMophuny,
9TH PELCNTOPbI, B3aUMOJCHCTBYS C HK30T€HHBIMH ONMATAMH, TaKXKe IaioT
aHanbreTuuecknit 3¢pdexr. IpeamonararoT, 4T0 OH BO3HHMKAET B pesyJibTare



TOPMOKCHUS HOUMLET-THBHOH MMITYJIbCALAM Ha YPOBHE CMHAINCOB CIMHHONO
FOOBHOTO MO3ra, T.e. HA OCHOBE TAKOTO K& MEXaHW3MA, KOTOPBIA CYMTAIOT
XAPAKTEPHBIM U /11 HADKOTHYECKHUX BEIIECTB.

Hecmotps Ha 10 uTo pacemorpenmoe Bbiwie NOHMMAHUE MEXaHW3Ma
ACHCTBHA OOLIMX AHECTETHKOB €Il HE MOJHOCTHIO 0GOCHOBAHO (hakTHYeCKHMU
AGHHBIMK IO CPAaBHEHMIO C pa3paboTaHHBIMH paHee TeOoPHUAMHU HapKo3a, 9IT1a
KOHICTILMA NpeACTaBiseTcs Goree nenocTHOM 1 B Gonbeii Mepe COOTBETCTBYET
COBPEMECHHOMY COCTOSIHHIO HEUPO(DU3HOIOTHH.

OnHako mpy BCeH LEHHOCTH CBENEHHH 00 HHTHMHOM MEXaHU3Me JeHCTBUS
AHCCTETHKOB HAa SICKTPHYECKHE MNMPOLECCHl B MeMOpaHe, ¢ KOTOPBIMU CBS3aHBI
(opmupoBanne u- pacnpoctpanenue BO30YIKICHMS, OHM HE pPaCKpHIBAIOT
CYIHOCTH OOILCH aHECTEe3MH KaK CBOEOGPA3HOrO (byHKUHOHANBHOTO COCTOSHMS
HEPBHOH ~ CHCTeMbl OpraHu3ma. I[IOCKONBKY B  KIMHHYECKHX VCIIOBHSX
MCHONB3YEMasd KOHLUEHTPAIHS AaHECTETHKOB HE BBI3BIBAET MOTHON apeakTHBHOCTH
HEAPOHOB M GJIOKA/IBl CHHANITHYECKO# Nepeady, a UMb OKa3biBaeT TOPMO3sliIee
BIMAHHE HAa MX (YHKUMIO, BAXHO 3HATH HANPABJICHHE M TOCIICAOBATENBHOCT
(YHKUMOHATBHBIX M3MEHEHHMI B 3aBUCHMOCTH OT HACBILIEHHA HEPBHOM CHCTEMBI
HAapKOTHYCCKUMHU BEIIECTBAMHU. JlaTh HAyYHO 0GOCHOBAHHBIN OTBET HA BOZHHKLIHE
BOMPOCHl  OKa3aloCh O4€Hb CJI0KHO. CYIIECTBEHHBIH BKIaA B BBISCHEHHE
XapaKkTepa HEHPO(HU3MOJIOrMYECKHX MPOLECCOB, CBS3AHHBIX C ICHCTBHEM Ha
OpraHu3M HapKOTHYEeCKMX BewecTB, BHecan H.E. BpeneHckuii (1901), A.A.
Yxromcknii (1933), B.C. Tankun (1955) u Ip.

Ocoboro  BHMMaHHA — 3achykHMBAaCT OGBLACHEHHE  BIHAHHSA 00mmmx
AHECTETUKOB Ha (DYHKLUMIO HEPBHOIH CHCTEMBI, KOTOPOE Al M B 3HAYHTENLHOR
CTeneHn HayuyHo obocHoBan H.E. Beenenckmii. Mcxons us pa3paboTaHHOM HUM
TEOpUH napabuo3a, OH NMpPHULIEN K 3aKTOYEHHIO, YTO HAPKOTHYECKHUE BEIIECTBA
JIEHCTBYIOT HA HEPBHYK) CHCTEMY KaK CHIIBHBIC Pa3sIpaKUTENH W, MOA0OHO
MOC/ICAHAM,  BBISBIBAIOT ~ COOTBETCTBYIOmME a3kl  mapabuosa, KOTOpBIE
XapaKTepU3yIOTCs MOCTIEA0BATEIEHBIM CHI)KEHUEM (U3HOIOrHYEeCKOH
MAOMIBHOCTH  OT/ETBHBIX HEHPOHOB M HEPBHOM CHCTEMBI B nenom. [lpu
ONPEACTCHHOM A7 KaXJI0ro aHeCTETHKA YPOBHE HACHIIIEHWS MO3ra CHMKEHHE
Na0UIbHOCTH  MEXaHM3MOB,  JIekKallMX B OCHOBE dopmupoBaHus  u
PaCrpOCTPAHCHUs HEPBHBIX HMMITYJIbCOB, [IOCTHIAaeT TaKOH CTENeHH, KOTOpast
00yC/IOBIMBAET TOPMOMKEHHE (hyHKIHiA HC, mnposBusifolieecs KIMHAYECKH
COCTOSIHMEM Hapko3a. B janbHeifliem 9Ta KOHUENMIMA TMONyuYmia pasBUTHE B
TpyAax A.A. YXTOMCKOTO M HEKOTOPBIX JPYTHX OTEUECTBEHHbIX YUEHBIX.

B acnmekte paccmaTtpuBaemoil  KOHIeNIHH 3aC/IY)KMBAOT  BHUMaHHA
Hay4Hbie (akTel, momyuennsie T. Biscoe m R. Millar (1966) mpu BeIACHEHMH
BIMAHNS  HADKOTHYCCKMX BEIIECTB HA TPOBEJCHHE BBI3BAHHBIX HMMIIY/ILCOB
Pa3IMIHOH 4aCTOTI. ABTOPBI YCTAHOBHITH, UTO Ha (hJOHE OHHAKOBOTO HACHIIICHHS
o0mmMMH  aHecTeTHKaMU Onokupyoumit spdexr ux Tem 3HAUUTEJIbHEE, YeM
0osiblite YACTOTA HAHOCHMBIX Pa3APAKEHHA,

Konuenuus 06 wusmenennm noa BiusHmeMm HAPKOTUYECKUX BEIIECTR
dbusnonornueckoit nabunsHOCTH HEHPOHOB M, OCOOEHHO, CHHAICOB II03BOJH/IA
NPUOIH3UTLCA K MOHUMAHHIO TOTO, Y9TO B KK Il JTAHHBIA MOMEHT O0ImIeH



AHCCTE3HH  CTCNEHb TOPMOXKEHHMA (YHKUMM paA3IMUHBIX OTAEIOB  MO3ra
OKa3bIBACTCs  HEOQMHAKOBOH. OJTOT (DEHOMEH MOXKET OBITh OOBACHEH
HEOZMHAKOBOH HCXOAHOH (DyHKIHOHATBHOM NabHIBHOCTHIO OT/AETIOB MO3ra. Takoe
NOHUMAHHUE HAIUIO YOEAUTENbHOE MOATBEPIKACHHE B TOM, UTO Hapsaay ¢ KOpo#
OonbIIMX modymapuii  HamGomnee MNOABCPKEHHOM TOPMO3AIIEMY  BIIHSHUIO
HAPKOTHHYECKMX BEIIECTB OKa3anach (YHKUMA PETHKYJIAPHOH QopMaimu, 3To
ABUJIOCH MPEATIOCHITIKOH ULt Pa3paboTKH PETHKYISPHON TeOPHH HapKo3a.

PasBATHIO PeTHKYNAPHOH TeOpHH CHOCOGCTBOBANM 1BA BAXKHBIX HaY4YHbBIX
(haKTa, yCTAHOBIEHHBIX NP M3YUCHHH (DyHKIIHH peTuKyIapHOit popmaimu: 1) ona
HTPacT aKTHBUPYIOLLYIO POJIb B OTHOLICHHMH Jiekammx Beime oraenos 1[HC; 2)
PaspylICHUE ONPEACTCHHBIX 30H PETHKYJIAPHOH HOpMaLKiK BBI3BIBAET COCTOSHHE,
OnU3K0e K MEIMKAMEHTO3HOMY CHY HIIH HApKO3y. DTO NPUBEJO K 3aKIFOUYEHUIO O
BEPOATHOH CBA3H CreM(HYECKOro AeHCTBMA HADKOTHUECKMX BEIECTB ¢
BIMSHUEM  HMX  OPEKAE BCEro Ha (YHKUMIO PETHUKYISpHOH  opmarmy,
OKCIePUMEHTANbHbIE HCCIEI0BAHMS TOKA3AIN, 9TO Ha doHe neiCTBUS HEKOTOPBIX
OOIIMX AHECTETHKOB HE BO3HHKAET XapakTepHas 18 OOBIYHBIX YCJIOBHiA
ACCHHXPOHM3ALMA OHOTOKOB MO3ra B OTBET Ha OIEKTPHYECKOE pasapaxeHue
PETHKYJIAPHOH hopmamu. IToT dakt, ycranoBnerHbiH Brepsbie G. Moruzzi u H.
Magoun (1949), B nanbHeiimem 6bi1 MOATBEPIKJIEH APYTUMHU HCCIIEOBATEISAMH,

Takum oOpaszom, cdopmuposanocs mnpencraienne o TOM, 4TO 3(dekt
OOLIMX AHECTETHKOB ABJACTCA PE3YITATOM TOPMOXEHHA  pedreKTOpHbIX
MPOLECCOB HA ypOBHE ceTeBUAHOW CyOcranumu mosra. [Ipu 5ToM yctpausercs
BOCXOZAINCE aKTHBU3MPYIOLIES BIHSAHWE €€, YTO TPUBOAUT K neaddepeHTanmu
BhIlenexamux oraenos [[HC.

Hecmotpst ma yGenurensubie fanHble B MOJIb3Y PETUKYJISIPHOH TEOPHH
HApKO3a, KOTOpas B HACTOSMIee BPEMA TOMYYWIA IIMPOKOE TPHU3HAHHME,
PE3YJIbTATI HEKOTOPBIX HCCIENIOBAHMH CBHAETENLCTBYIOT O TOM, YTO OHAa HE
MOMKET ObiTh NPH3HAHA yHHBEpcaabHOl. B uactHoct, T.M. HapOunsin u B.B.
["'onoBunnckwmii (1976) Ha ocHOBaHUM SKCTIEPUMEHTAJIbHBIX JaHHBIX MOKA3aJIH, YTO
IPH  HAPKOTH3ALMH IM3THIOBBIM 3(DUPOM M LUKIONPONAHOM TOPMOKEHHE
dynkumu mosra pacnpocrpausercs me or PeTHKYIISIpHOH (hopmaru BBEpX, a B
COOTBETCTBHYU C PAHES CIIOKUBLIMMCS NPEICTABICHHAEM, T.€. CBEPXY BHH3.

[Tomumo 3TOrO, 3acnyKMBAIOT BHMMAHHS COOOIICHHS O TOM, 4YTO TpH
obmiell anecTesnn GapOuryparamm Goiee pamHee TOPMOKEHHE PETHKYISPHON
(popmanmu o cpaBHEHMIO ¢ KOPOI MOKET GBITH PE3YJIbTaTOM BIIUSIHUS aHECTETHKA
HE CTOJIBKO Ha HEE, CKOJILKO Ha CTPYKTYpPbl CIIMHHOIO MO3ra, 00ecreuyuBaroLme
addepenTrrIi moTok mMmynbeos [Benospres O.D 1974].

Taxnm 06pasom, co BpeMeHHM OTKPBITHA HAPKO3a W NpH3HAHHUA OOJBIIOTrO
3HAYCHUA €ro B OOecrevYeHuy YCIOBHH JUIS ONEPATHBHBIX BMEIIATE/IbCTB
YYCHbIMH, TCOPCTHKAMH W KIMHHIMCTAMHM 3aTPAYE€HO MHOIO YCHIIHH C HENBIO
BBIACHCHMA MEXaHW3MA JICHCTBHS HAPDKOTHYECKMX BELIECTB M  PACKPBITHS
usnonornueckoit cymmpoctH o6miel aHecTe3u:H B mesoM. B aroii obnactu
AOCTHrHYTO O4€Hb MHOroe. OHako npobireMa okasaaach Upe3BBIYANHO CIOKHOI.
MHOrHe OTHOCAIMECS K HEl BOMPOCH OCTAIOTCA 6e3 yOeauTenbHOro OTBETA.
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