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NPOAONIKANN TEIHTH ce6f MBICAbLIO, UTO cy6CcTpaT HepBHOM
AesITeNIbHOCTH HeNpephiBeH, 32 NPepbIBHOCTh ITOr0 cyOcTpa-
Ta PEMIHTENbHO BHICTYNANH KPYNHble aBTOPHTETH — HeHpo-
rucronor Cautbsiro Pamon-u-Kaxan u  Helipodusunonor
Yapaa Illeppuurron. llleppunrTon Aaxke RpUAyMaa Ajas
9THX CHOPHBIX MEXKHEHPOHHBIX KOHTAKTOB CHeuHaJbHOe
Ha3BaHHe — CHHAMNCHI.

C mpyroii cTOpOHEI, U HJess MeAHAaTOPOB He GblIa COBEp-
menno HoBo#. K ToMy Bpemenu eii GbiIO yXKe Jer TpPHA-
nate. Mnesa sta npunaanexana (papMakoJOTHH H COCTOS/IA
B TOM, YTO Ha BLIXOJaX HepBHOH CHCTEMEHI, T. €. B TeX Me-
CTax, rie HepBH MOAXOAAT K HCNOJHHTEJbHBIM OpraHam,
BO3MOXKHO, H3JHBAIOTCS BelleCcTBa, MOCPEACTBOM KOTOPHIX
HEepBHAs CHCTeMa STHMH OpraHamu ynpasaser. ®apmako-
J0rusi 6bla BCEro JIHUIb NMPAKTHYECKHM NPHAATKOM MeXH-
LUIHBI, H HJEI0 MEAHAaTOPOB HHUKTO M3 (HU3HOJOroB HE. NPH-
s BCepbes. 3a6eCnOKOUAHCh (DH3HOJOTH TOJBKO MOCHae
1921 r., wxorna Otro Jlesu, aBcTpuiickuii papmaxosor, co-
o6mun co crpanun Bee Toro ke «Ildaioreposckoro apxu-
Ba», YTO B €ro 3KCNepPHMEHTAaX Ha JATyIIKe CepAeYHBIH
HEpPB AeACTBHTENbHO OKa3biBaJ CBOE BJHSIHHE Ha cepaue-
GHeHHS ¢ MOMOMIBIO BelleCTBA-NOCPEHHKA — MeAuaTopa.

MezxnaTopsl M CHHanchl CYIIECTBOBAJH B HayKe CaMH
no ce6e, B pasubix enapxusax. CTOPOHHHKH MeJHATOPOB OT-
CTaHBaJH CBOIO NMPaBOTY B (PapMaKOJOTHH, CTOPOHHHKH CH-
HancoB — B HEHPOJOruH, HO Jlaxke He B 9TOM Aeno. Cunan-
CHl MBICIUJIHCh BHYTPU HePBHOH CHCTEMBI, a MeAHaTOPH —
BOKpyr Hee. Cumancel, B npencraBiaennn llleppunrrona,
YYacTBOBaJH B NOCTPOEHHH HHTEFPAJbHON  JAeSATEJBHOCTH
HepBHOH cHcTeMbl. MenuaTophl e, B NPENCTAaBJEHHH Me-
ANaTOPUIHKOB, HAYHHAJNCh TaM, Iie COOCTBEHHO HepBHasd
AeATeJbHOCTh KOHYajach, — TaM, rie Tpe6oBajoch peasH-
30BATb PE3YJabTATHl HEPBHOH AEsITeNbHOCTH. i

lFennanbhoii 6bl1a camMas MbICAb — COGIHHHTH BOEIH«
HO HJel0 CHHAICOB H HJel0 MeIHAaTOPOB: BLIXOALI HEPBHOM
CHCTEMBI Ha nepH(pepHYeCKHe OPraHbl MPEACTABUTH KaK Ya-
CTHEII cayuaii CHHANCOB, a MEXaHHW3M Tepejaun CHrHaja ¢
NOMOIIbIO MeAHaTopa BOOOPa3HThb BCEOOLIHM. DTa MHICIb,
npuBeAmas K OTKpuiTHIO B 1933 r., Gbiia ueTKO W HeABYC+
MBICJIEHHO c(OpMyJHpoBaHA HAMHOTO panbiie — B 1924 r,
Ckasano 6bl10 Tak: «Besze, rie HeT CAHAHHS MEXKIY MO«
TPAaHHYHBIMH KJETKaMH H TJAe mpouecc BO3OYXKAeHHS AOJ=
JKeH mepelTH ¢ OAHON KJeTKH Ha Apyrylo, OyAb TO CHHAMC
IleppunrTona B LeEHTpaJbHOH HepBHOH cHcTeMe, OyAb ToO
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rpannna mexay 5¢GdepeHTHLIMH HEPBHBIMH BOJOKHAMH H
s(pepeHTHLIMH OpraHaMH, Mbl NOHMeM OCOGEHHOCTH nepe-
Ayl BO30YK/AEHHS, H IOTEPI0 BO BPEMEHH, H OJHOCTOPOH-
HOCTb Mepeflayd, H CYMMHPOBaHHE H Jp., €C/H IPHMEM, YTO
M3 JBYX CONpHKacalouuxcs KJACTOK olHa BhIpaGorana B ce-
6e crocoGHOCTh BHIAJSITH pasjpakaiollee BeLIECTBO, a
Apyrasi — CHOCOOHOCTb pearHpoBaTh Ha 3TO BEIECTBO».

PesyapTaTtl ' SKCNEPHMEHTOB,  ONMYOJHKOBaHHbIE B
1933 r., OblH TepBLIM NPAMBIM NMOATBEPXKIEHHEM 3TOro 3a-
meuarenpHoro o6obuenus. C 9Toro MoMeHTa HeHpodH3HO-
Jorus obpesia MpaBO H BO3MOXKHOCTb CTPAXHYTb ¢ cebs
AaBHUI TIpeApaccylOK, MO KOTOPOMY  MNpouecchl HepBHOH
JIEATeIBHOCTH CBOAMMbBI K' 9JEKTPHUECKHM SBJECHHAM: CTa-
JIO SICHO, YTO KJIOYEBYIO POJIb HIPAlOT MPOAYKTH cneuudu-
YeCKOro XHMH3Ma HePBHBIX KJAeTOK — MeJHaTOPhl, KOTOPLIM
Tenepb (H3HOJOTHST MOIJIa NPHCBOHTH HOBBIH CHHOHHM —
cHHanTHYecKue nepeparyuku. Onpepenwsics nyTh K TOHH-
MAHHIO MO3ra — MaTepHaJbHOH cyOcTanluu, obianawowiel
YHHKAJLHBIM = CBOHCTBOM — CIOCOGHOCTBIO K CaMOIO3Ha-
Huio. Hamernnace HOBasi M TpyAHas Iporpamma HccJe-
JOBaHUll, pacCYHTAHHAA HA NECATHJIETHS: HYXKHO BBISICHATH
mpHPOAY MeAuaTopa Mo3ra (a MoxKeT ObiThb, OKaxKercs, 4To
B MO3Te He OfMH MeIHAaTOp, a JBa HJH JaXe HeCcKO/IbKo?),
HANTH NMyTH H COocOOBl BMELIHBATbCA B XHMH3M MeAHATOpP-
HOro mpolecca, a 3aTeM HCNOJb30BaTh 9TH 3HAHHA Aas
JICUCHHUS HEPBHBIX H TICHXHYECKHX OoJsie3Hei. fi

M BoTr pecsiTHieTHS NPOLIJIH, H XOTsi 70 Oojee HJIH Me-
Hee IOJIHOrO OCYLIEeCTB/IEHHSI 3TOH MpOrpaMMbl elile jajie-
KO, MOXKHO yXKe TOBOPHTb O KaTBe, KOTOPYIO MBI coOHpaem
C 9TOH HHUBBI — HHBBI, JAOCTaBllelica HaM Osarogaps OAHO-
MYy H3 BeJHKHX OTKPBITHH Haumero Beka. Ho npexue xore-
Joch Gbl NMPHBJIEYs BHHMAHHE YHTaTeNss K HEKOTOPLIM HH-
TePEeCHbIM JAeTaJIsIM.

He nnmeHo uHTEpeca, u4TO OTKPLITHE, O KOTOPOM TOBOs
pHIOCH Bbillle, cAesiaHO B Halleil crpane. Ecam rosopute
touHee — B Kasanu. Ecnu ele TouHee — aBTOPOM CTaThH,
HanmeyaTaHHOH B «IIdmiorepoBckom apxuse», ObLI HeAaBHHE
acnupar Kadeapol ¢usnosorun KasaHCKOro MeauHCTHTYTa
Anekceit KubGakos. Anekceit BacuabeBnu xuB H Goap,
CKpoMHO 3apaBcTByeT B Jlennurpage. $I yroBopua ero Ha-
MHCaTh HECKOJIKO CTPAaHHYEK B 3Ty Gpowiopy. A wmuTHpO-
BaHHOE MHOH Bbillle 0606LIeHHe, COeIHHHBLIEe HACIO CHHAIN-
ca ¢ MeauaTOpHONH wujeel, NMpHHAANEKHUT npodeccopy Ka-
saHckoro yHusepcurera Anexcanapy Puiunnosnuy Camoii-



JOBY, KOTOPGLiii NMEPBLIM H3 KPYNHBIX  3NEKTPOPHIHOIOTOB
MHpPa NMPHCAYIIAACS K KPaMOJAbHBIM NPEeAnoJoMenusm pap-
MaKOJIOTOB H MPOBEPHJ HX B 3J€KTPO(PHIHONOTHYECKOM IKC-
nepumente. Mbican, Bhickasanrbie CaMoiJIOBHIM, He GbLIH
AOMBICJIAMH, Hrpa Boodpaxeanx NOJAKpenasjaach B HHX pe-
3yJIbTaTaMH, NMOJYYEHHBIMH ONLITHBIM MyTeM.

Kasanm, eme Kazanp — kak GyATO CBeT COWmIEACH KJH-
HOM 3jech, y o6ounnbl EBponni! Ho ecan pasobparbes, Tak
OHO H GHJIO.

Hutepecno mocmoTperb, 4TO MO STOMY MOBOAY NHIIET
Kopudeit coBpeMeHHOH  HelipOQH3HONOTHH, SHAMEHHTHIH
JKKJAC, KHHTH KOTODOro CAyXKaT (pU3HOJOTAM BCEro MHpa
OCHOBHbIM HCTOYHHKOM 3HaHRil O TOM, KaK (pyHKUHOHHPY-
10T HeHipOHBI H CHHANCHl H KeM J0GBITH 3TH 3Hanua. Tma-
TeJbHO HCCAEAOBAB TPH KHHIH DKKJC3, NepeBejileHHbie Ha
PYCCKHII S3BHIK, Mbl He HailleM B HHX HH €JAHHOIO YNOMH-
nanns o CaMoiinoBe WaH Kn6sikoBe, # HET HHKAKHX OCHO-
BaHHH AyMaTh, 4TO 5TH HMeHa BhiNajiu npn nepesojie. Cpa-
TO ME€CTO NycTO He OnBaeT. Eciiu MexXaHH3M nepeiayl CHr-
HaJa ¢ HelipOHa Ha HelipoH OTKPHIT He B Kasanu, 3uauur,
rae-to eme. e xe u KeMm xe?

B kuure Jkkaca «Pu3nonorus CHHancoB» ecTb riasa
noa nazpanneM «PassuTue npejcrasiesnii o cunance». Mul
BCTpeyaeM 3Jech YNOMHHaHHE O CMYTHBIX NPEAYYBCTBHAX
anrauiickux ¢usnonoror xpuana u llleppunrtona, uto
TOPMO3HBIE TPOIECCHl B MO3Te MOrYT HMEeTb CXOAHYIO NpH-
poAy ¢ TOpMOXEHHeM cepAua GAYXKAAIOUWHEM HEPBOM;
BCTPEYaeM YTBEpPXKAEHHE, YTO MEeAHATOPHYIO THNOTE3y pac-
NPOCTPaHH/] HA UEHTPaJbHble CHHANCH aHINHACKHA JKe
¢apmakosor Heiln — npa sTOM JHaerca CChUIKa Ha €ro
cratbio 1935 r. Kopoue, uecTb BEJHKOr0 OTKPHITHS NPHHAN-
NeXUT aHrauickoil Hayke. M ecam 6bl Mbl B3saH Jdi06oe
Zpyroe COBpeMeHHOE PYKOBOJACTBO HAa 3Ty TeMY, TO HAIIJH
6bl Te XKe HMEeHa.

Ho sto mempaBna. ‘Oruero e, 3Has NpaBAy, Bce OHH
nuuyT Hempasay? Mpl BepHeéMmcs elle K 3ToMy BOmpocy, a
noka Hac XAYT MEeAHATOPBl MO3ra — KaKOB OH, ypoxaii
GeckpaitHero moJsi, pasjiesika KOTOpPOro Hayajachb OTKPLITH-
em 1933 r.?
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Bpemsa xarser

Bf3aB ceGa CAOBOM <ypoxKaii», s JOMyCTHA

HeMauyio omomnocts. To, uto nponcxoaut B

Hauleii Hayke, ceffyac yMecTHee Ha3BaTb Ja-
puHoil. Expa ycneelb BbiKapaOKaTbCsi M OIVISIHYTbCHA, Kak
Ha TBOIO rOJIOBY OGpylIHBaeTcs Macca HOBHIX (DaKTOB.

Bot u ceroaus, nepea TeM Kak CeCTb 3a 9TH CTPaHHLUBI,
sl TOTOBHJICA K OuepeAHOMY /1a60pPaTOPHOMY KOJIJIOKBHYMY,
Ha KOTOpoM ofelas paccka3aTb 0 Haubojiee HHTEPeCHBIX
CTAThAX MOCAGAHHX BHIMYCKOB KypHaaa «Brain Research»
(«HccnenoBanne mosra»). Tak u 37aK CK/AaAbIBa/J JHCTKH
¢ Beinuckami. Kak pacckasarth 3a mosyaca jaxe O CaMoMm
uaTepecHoM? A Beiib «Brain Research» — 310 Tossko oauu
H3 NPHMEPHO NOJNYCOTHH JKYPHAJOB, 332 KOTOPBIMH f CTPEM-
JIIOCh CAEANTh PeryasipHO, H BeAb HHble H3 HHX BBIXOAAT B
CBET €XXeHeAeabHO!

YeTbipe cTaThd 00 yYaCTHH UMKJIHYECKOTO aJeHO3HHMO-
HoochaTa B MexaHH3Me NOCTCHHANTHYECKOrO JIeHCTBHA
MEAHATOpPa — O HHX HYMKHO paccKasaTb 0GA3aTeNbHO, BeAb
MBl B Hamie# JaGopaTOpHH caMH 3aHMMaeMcs 3THM BOINpO-
com. JTa TeMa cefiyac — OJHA H3 CaMbiX FOPAYHX B CHHAM-
TOJIOTHH: BHepBbie (H3HOJOTH TaK BIJOTHYIO NPHGAH3M-
NACh K pacmH(pOBKe Bcell nend GHOXHMHYECKHX COOBITHIl,
CBA3LIBAIONINX MOMEHT NOSBJEHHS MeAHaTopa y NOBEpPXHO-
CTH HHHEPBHPOBAHHON KJETKH C MOMEHTOM chnenupnyecko-
ro OTBETa 3TOH K/ETKH Ha HepBHOe Bo3aedcTeHe. Meaua-
TOP JeliCTBYET Ha peUeNnTop, KOTOPHI B JaHHOM cjayyae
OKasajca (GepMeHTOM ajeHHJATIHKIA30H; H3MEHHJIAch aK-
THBHOCTb 3TOro ()epMeHTa U BCJEACTBHE 3TOrO H3MEHHJIACh
KOHUEHTPALHS BHYTPHKJIETOYHOIO  LHKJAHYECKOTO aJeHo-
suaMoHOochaTa; uTo ke gmanbiwe? B oxuoii paGore, BHI-
NOJHEHHOH Ha HEHPOHAX XBOCTATOrO siipa TOJIOBHOTO MO3-
ra, coobmaercs, 410, MO-BHAHMOMY, CJAEAYIOUIHM 3BCHOM
ABJSETCA NMpeBpallleHHe HeaKTHBHOH (ocdopunasy b B ak-
THBHYI0 (ocdopunasy a, BCJAGACTBHE 3ITOTO0 — TNOABEM
gmaua (hochopHaHPOBAHHON TI'/IIOKO3BI, FOTOBOH K JasbHed-

HM NpeBpalleHHsIM; 4YTO jJaJblue?..

Henb3s He pacckasaTh H 0 paboTax, B KOTOPBIX peyb
BAET O HOBBIX MEIHATOpPaX, O KaHAHAATax B MeAHATOPH,
JAaKe ecaH cefiyac IMaHChl 3THX KaHAWAATOB KaxKyTcs
BecbMa 3bIGKuMH. M3BecTHO yiKe OKOJO ABYX AECSATKOB Me-
AHATOPHBIX BEIECTB, HO CIHCOK HE 3aKPHIT, HANPOTHB, Te-
Nepb MBI Jyumie, 4eM paHblle, CO3HAEM HeMOJHOTY CBOHX
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3HAHHH O pa3HOOGpa3uu NEpefaTUINKOB HEPBHBIX CHTHAJOB
B Mo3re. '

Bor craTtha 0 MeanaTopHOM GYHKUHH OKTOMAMHHA Y ca-
panun. JlecaTok JeT nasajd MHOH Hefipodusnonor mor cebe
MO3BOJIHTL 3asBHTh, YTO CapaHuya capaHyoii, a YeJoBeK ye-
JIOBEKOM, HO Tenepb BCe CTaJH MHOTOONBITHBIMH — OBO0XT-
JHCb HAa CEPOTOHHHE, HA TaMMa-aMHHOMACHSIHOH ~ KHCJOTe,
Ha raytamare. Toraa MHOTHM Kasasocbh, 4TO GBIBAIOT «Me-
AHATOPHI . 6ECMO3BOHOYHBIX®: CEPOTOHHH HA3BIBANH MeAHa-
TOPOM HEPBHON CHCTEMBI MOJLIIOCKOB, HBa JPYrHX — Me-
JAMATOPaM# YJIEHHCTOHOTHX. Ourmbancs — Bee Tpu pabora-
10T H B LEHTPaJbHOI HEPBHOH cHcTeMe uesnoBeka. K okro-
MaMHHY TO 3TOi NPHYHHE — MNPHCTAJbHOE H HACTOPOMKEH-
HO€ BHHMAaHHe, XOTSl OKTONAaMHHOBble HEpBHbIE KJETKH No-
Ka HaliJleHbl TOMbKO y YJIEHHCTOHOTHX H Y MOJIIIOCKOB.

Bor u3 Toii JKe cepHH CTaThs O XHMHYECKOH cneuupuy-
HOCTH HEHPOHOB OGOHATENbHOro anurenus. Ham n3BecTHO
yXe HeMaJlo MeJHaTOpOB, HO TBEPAO H3BECTHO W TO, Y4TO
'MHOTHE TPYNNbl HeHpPOHOB MOJb3YIOTCS KAKHMH-TO CBOHMH,
ellle He M3BECTHBIMH HaM MeanaTopaMH. TaxkoBbl, B YacTHO-
€TH, 0GOHATENbHBIE HEHPOHBl — 3TO KJETKH C KaKOiH-TO CO-
BepIIeHHO 0co6Goi, coOcTBeHHOH XHMHed. B HHX ocofble,
TOJIbKO MM CBOWCTBEHHbIe G€JIKH, B HHX BbICOKA aKTHBHOCTb
KapPHO3WH-CHHTETa3bl — (epMeHTa, He NPEJCTABJIEHHOIO B
APYrHX HeiipoHax. 3HAYHT JH 3TO, YTO MEAHATOPOM OGOHs-
TeJIbHBIX HEHPOHOB CJYXKHT KapHO3HH?..

Llenblx nATh cTaTeii 0 KaHAHAAaTaX B MEAHATOPHI, HMe-
JOIINX TeNnTHAHYI0 npupoay. Kak cTpeMHTeNbHO HaKamJH-
BAIOTCSl 3HAHUSI O TAKHUX <«NENTHAEepPruuecKHX» HelpoHax!
Eue HemaBHO CYHTAJOCh, YTO MENTHAB, CHHTE3UpYyeMble H
CeKpETHpPYEMbIE HEPBHBIMH  KJETKaMH, 005i3aTEJbHO HMe-
10T (PyHKUHIO TOPMOHOB, T. €. BHIIENSAIOTCS B KPOBb H [ei=
CTBYIOT Ha OTJaJeHHble KJaeToynble Muumend. Temepb Bce
6oJblIe JAHHBIX O MEAHATOPHOH (YHKUHH TNENTHAHBIX Be-
HIECTB, CEKPETUPYEMbIX HEPBHBIMH OKOHUAHHSAMH.

Sl nosken o6paTHTh BHHMaHHE KOJJIOKBHYMAa HAa HHTPH-
IYIOLyI0 HeTajb; MHOTHE TeNnTHAbl, CHHTe3HpYeMBle CIellHe
aJbHBIMH HEHpOHAMH MO3Tra, BCTpPEyaloTcsi, KpoMe Mosra,
TONBLKO B cTeHKe KuuleyHHKa. CoMaTOCTaTHH, NIIOKATOH, ra-
CTPHH, XOMEUHCTOKHHUH, BAa30aKTHBHBIl HHTECTHHAJbHBIA
nenTHJ, TOPMO3HOH MNeNTHA Keaylaka — CIOHCOK 3THX 006-
mMHX VIS MO3ra M KHLIEYHHKA TNeNTHAOB HEYKJIOHHO pac-
ter. Tak B Xouercsi OGHOBHUTb CTAapUHHYIO THIOTE3Y O' KH-
11eYHOM NPOHCXOXK/JAEHHH MO3Ta NMO3BOHOYHBIX. A BOT, KCTa-

Y

TH, NB& CTaThH, coofWalomiye O TOM, 4TO B KHIICYHOM
HEPBHOM CIJIETEHHH MOPCKOH CBMHKH HafiJeHbl HEHPOHHI,
cojiepxkauue cepotonnd. Jlo CHX NOp Takue HEHpOHBI Ha-

, XOAHWJH Yy MJIEKONHTAIOUIHX TOJIBKO B JPEBHHX, CTBOJIOBEIX

OTjAeJNax TroOJIOBHOIO MO3ra. Hey;erm BCe-TaKkH FOJKOBHOﬁ

~MO3T CTOJIb «HH3KOr0 npoucxomnennﬂ»?

A craTpH, B KOTOPBIX XOTS Gbl HaMEKOM paccmaIpHBa-

JOTCSA BO3MOZKHOCTH NMPHJOXKEHHS HOBBIX 3HAHHA O MeauaTo-

pax B KJIHHHKE HEPBHBIX H NCHXHYECKHX 60-71831{61‘-3 mory

AR S TPOATH MAMO HEX? Belb B STHX NPHIOKEHHAX —
. . ONpaBlaKHe HAWEro TPYAa, €ro TyMaHHCTHUECKHN CMBIC.

IlepBoi sacToukoii Ha 3TOM HeGOCKJAOHE GBLI ycmex B Je-
YeHHH HEKOTOPHIX (OPM JAPOXKATENBHOTO TAapajnya: He
BCJIENYIO, @ CTPOTHM paccyJeHHeM OblIO BBHIYHCAEHO, YTO
60JIbHBIM . MOXKET NMOMOYb AHOKCH(pEHHIaJaHHH — MeTalo-
JNHYeCKHH NpeAlIecTBeHHUK MeAHAaTOPHOro Rodamuna, CHH-
Te3 KOTOPOro HapylleH B JABHraTeJbHBIX LEeHTpaXx O60JbHO-
ro. U npenapat nomor! C Tex mop B HauuX pAjAax yCTago-
BHJICA AyX onTHMH3Ma. Mel Bepuwm, YTO OYeHb MHOrye Go-
JIe3HH, Ja)<e Takaa CTpaliHas, Kak IIH30(QpeHns, — 3T0
NOJIOMKA B KaKOM-TO €IHHHYHOM, JIOKaJbHOM MEAHaTOp-
HOM MEXaHH3ME, HYXKHO TOJIbKO €€ OTHICKAaTh.

A MeTOAMUYECKHE CTaTbH — BelAb H 03 HHX Heab3s, Me-
TOABl ABHraloT Hayky. HyXHo paccka3aTb o GypHOM pas-
BHTHH HMMYHOXHMHUECKHX METOJOB H3YYEHHS MEIHAaTOp-
HOTO XHMH3Ma HefiPOHOB — HYKHO B KOHUE KOHUOB 3TH

_METOAbl OCBaHBAdTb, HHAYE — OTCTAHEM.

JlaBiHa, HHAYe 9TO HE HA30Bellb.
M B 5TOM 3BI6KO H3MEHYHBOM, MOIIHO Pa3NaBIIEMCS 11O~
TOKe HH(OPMAUHH XOYETCs YEro-TO MPOYHOrO, KAKHX-TO 3d-

KOHOMepHocTe#, npunuunos, obo6uiennii. Tlosromy c oco-

6bIM BHHMaHHeM s JOJIKEH PAaccKa3aTbh Ha KOJJIOKBHYME O
IIECTH CTAThsIX, B KOTOPHIX CKJOHAercs nmpuHuun [leira. H
3Jiech, B 3TOi Gpouriope, MHE TOXKe CJeLyeT KOCHYTbCH 3TOi
TEMBI.

IMpunuun  Aeviaa

a3bynute  Hefipou3nonOora Cpeau HOUH H
cnpocute npuHuun J[leina, OH, He 3aAyMbi-
¢ Basicb, oTBeTHT: «OANH HefipOH — OAHH Me-
Jma'rop» Ho ne cqmaﬁ're YyTO B 3TOH (opMyJse 3aK/IIOUeH
cuMBosl Bepbl. TOT e caMblii pa30Gy:KeHHbIi BaMH Hefipo-
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¢usnonor, monymas, noGasut: «TONBKO Ha caMoM Jene
9TOTO HET...»

C Tex nmop Kak HAesi MeAHAaTOPOB OBJAajena (H3HONOrH-
eil Mosra, HeT y Heilpodn3uosoros Gojiee MOCTOSHHOrO 3a-
HATHA, YeM onposepxeHne npunuuna [eisa. B cepenune
60-x rojfoB OH CYATANCH OKOHYATENLHO  OXOPOHEHHBIM.
Oxunako B 1976 r. OHH H3 KPYMHBIX MEXAYHAPOAHBIX CHM-
Nno3nymoB npoxoaun mnoj Haspanuem «IIpunuun eina ce-
roausa». U ceroans, B kouue 70-x rofoB, Mbl MO-NpeKHEMY
roopum: «KaxoB neiipoH, TakoB meauatop». Tak rosopum
Mbl B NPOCTOTE AYLIEBHOH, a Ayuly rpbi3eT 4epBb COMHe-
HUS: 4TO Ke, Mbl 32 npunuun [Heina? Ho Beap oH ke on-
poBepruyt!

INpunuun [Hefina, HOCSLMA HMA 3HAMEHHTOrO AaHIJIHIi-
ckoro ¢apmakonora lenpu Meitna, naGopaTopust KOTOPOro
MHOTO c/ie]lajia AN H3yueHHs MeAHAaTOPHOH (yHKUHH aue-
THJAXOJHHA, NpeicTaBiaseT co0oil BecbMa CTpPaHHOE Hayu-
Hoe oboGuienne. CTpaHHBIM  SIBASETCA TO, 4TO Pa3HBLIMHU
JIOAbMH BKJIa/bIBAIOTCS. B STOT NPHHIMN ABAa Pa3HbIX CMBbIC-
saa. CTpaHHO, YTO NPHHUHN STOT BoOOLle CYIIECTBYeT, XOTH
ero MoCTOSAHHO OOBABAAIOT norubumum. CTpanHO, HAKOHeN,
yto cam [eitn nukakoro «npunuuna [efina» ne dopmynn-
posan. ¥ Jlefina Gbin ABe He3aBHCHMBIX MbICAH, H A0 CHX
Nop HESICHO, CJIef0BaN0 JH HX OObeAHHATb B OAHY HeruG-
Kyi0 GopMyny, Kak 370 cle/a]n NO3AHeANIHe SNUrOHbL.

§l yXe ynomuHa;n O TOM, 4TO B paHHHH, A0CaMOHJIOB-
CKHIl MepHOA CBOeH HCTOPHH MeauaTopHas uies Oblia npo-
nHcaHa JMHLbL HA BHeWHeH rpanHue HEPBHOH CHCTEMBI — B
TeX MecTax, rie noj JAeficTBHeM HepPBOB NPOHCXOAHT BO3-
OyKJIeHHe HJAH TOPMOXKeHHe nepudepuyeckHx opranos. I'u-
noresa, 4TO JEHCTBYIOUIHM HayaJoOM SABJASETCS HEKOe Be-
~ H1eCTBO, HCTEKalollee H3 HepBa, NOJAyyHJa nNpsaMoe MoA-
TBepKAeHHe B akcnepuMedTax Otro JleBn m ero mocaeno-
Bareneil, B yHcae KOTOPHIX Obla B Jleda.

Y BereTaTHBHOHI HepBHOH CHCTeMBl €CTb JBa OT/AeJa,
CHMINATHYECKUH ¥ MapacHMMaTHYeCKHH, H  CKJAaAbIBa/l0Ch
BrEYaT/IEHHE, YTO KaXXAblfl H3 HHX HMeeT Ha BLIXOJAE CBOI
MeaHarop. DKCNEepHMeHTHl NOKa3ajH, YTO BJAHSHHE napa-
CHMNArHYeCKHX HEPBOB Ha caMble pa3Hble MbllIeYHble H
JKeNe3UCThIE OPranbl ONOCPeNyIOTCA aleTHJIXOJHHOM, BJHS-
HHE CHMNATHYECKHX HEPBOB — aJApeHaNHHOM (1IO3XKe OKa-
3a/10chb, YTO 84 ajApeHaNHH NMPHHHMAIH OJH3KOE BEILECTBO,
HOpa/peHaJHl, HO 3TO He Menser cyTu Aena). Haapesaao
Ba)KHOe 00OOCLIEHHE: aHATOMHYECKHE OTJAe/bl BEreraTHBHOMN
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HepPBHOW cHCTEMB! 06J1aal0T XHMHYECKOH CrnenudHIHOCTEIO,
AUETHAXOJIMH — NapacHMNAaTHYeCKHH MeaHaTOp, alpeHa-
JHH — CHMIATHYECKHIL.

Fenpu [eitn e pan sTomy 0606GIIEHHIO COBEPUIHTHCH,
oH Hamea (akTbl, NMOKa3LIBAIOUIUE, YTO XHMH3M HEPBHBIX
BOJIOKOH MOJKET He COBNajaTh C HX NPHHAMJIEKHOCTHIO K
CHMNATHYECKOH HJIH NMapacHMIaTHYecKoH cucreme, Menna-
TOPHOH crnenuduYHOCTBIO 00/1afaI0T HE aHATOMHUYECKHE, a
KJETOYHbIE €IAMHHIbI HEPBHOW CHCTEMbl, cneunuueH He
HEepB, a HEPBHOE BOJOKHO, TEPMHHAJb, — BOT 4TO YTBEPK-
nan Heiin. B cooTBercTBHH ¢ 3THM yTBepkaenuem [leiin
B 1933 r. npensoxuy Ha3piBaTh XOAHHEPrHYeCKHMH Te BO-
JIOKHA, KOTOpble CeKPeTHPYIOT B CBOHX OKOHYaHHAX 3(QHP
XOJIMHA — aUeTHJXOJHH, H aAPEHEPrHYeCKHMH Te, KOTOpHIe
CEKPETHPYIOT alpeHalnH. :

" Tepmunosorus, npennoxenuass J[leisoM, Beaepxana
NPOBEPKY BpeMeHeM; Mbl BCe MO cefl AeHb IHPOKO MOJb3Y«
€MCsl TIOHATHEM <«3pruuHocTH». Tak MHOro H3MeHHJOCh 3a
9TH JeCATHJETHS MO CPABHEHHIO C TeM YaCTHBIM H OrpaHH+
YEeHHBIM MaTepPHaJOM, KOTOpbIM omnepuposaa [eitn: u3 ne«
puepHyecKnX COeJHHEHHH MeAHATOpPbl WATHYJIH B CaMYIo
TYIly HepBHOH TKaHH, B HEHTPaJbHbE CHHANCH, BMECTO
JABYX MeJHaTOPOB CTaJO MHOrO, a HaM TNo-NpexHeMy Y06+
HO XapaKTepH30BaTh KJETOYHbIe 3JeMeHTH HEePBHOH TKa-
HH KaK XOJHHEepPrHYeCcKHe, WJIH HOpaApeHepruyeckue, WaH
IJIHLHHEePrUyeckne, H Tak jaJee, H Bce GoJee.

Uepe3 HecKOJbKO JeT, 0bcy:Knasi BONIPOC O TOM, KaKol
MeAHATOP MOXeT BHIAeJATbCS BO3BPATHBIMH KOJJsaTepaJis-
MH aKCOHa CNHHAJBbHOrO MOTOHe#ipoHa, [e#n mnpeanono-
JKHJ, 4TO 3TO NoJKeH ObiTh auernaxoqanH. Ilpenckasanne
Jeisia noayunsio 3KCNEepPHMEHTAJbHOE MOATBEpXKAeHHe Ha«
MHOTO MO37Ke, HO HAC HHTepecyeT MeXaHH3M Camoro npej-
ckasanns. [Jleiln paccyxnas Tak: B HEPBHO-MBILIEYHOM CO-
eIHHeHHH H3 aKCOHa MOTODHOro HefipoHa CeKpeTHpyercs
AUETHJIXOJIHH, 3HAYHT M JApPYyrue, He HCCJIEAOBAHHBIC HAMH
CeKpeTOpHLIE TEPMHHAJH TOrO e aKCOHa JOJIKHBI CeKpe-
THPOBATh TO K€ caMoe BellecTBO.

Takum o6pasom, Hefin1 BbICKa3anl  JBe HE3aBHCHMBIX
meican. [lepBas — yTBepaK/eHHe, YTO MEAMATOPHON CreIH~
¢uuHOCTbIO 00/1afaeT KAETOUHBI  3J€MeHT — BOJIOKHO,
TepmuHalp. HasoBem 3To mpasuiom cneunpuunoctd. Bro-
pasi MbICJb, BBICKA3aHHAsi YHCTO MPEANOJOXKUTENbHO, YT+
BepIKAaeT, YTO B CEKPETOPHOM IJIaHE HEHpOH eAlH, — npas
BHJIO CEKPETOPHOTO eIHHCTBA.
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Ckasarb «npunuun [elsia» — 3HAYHT, CBAJHTH. B OAHY

Kyuy JBe MBICJIH, ABA YTBEpKICHHs, KOTOpuXx -cam [leiin
HuKorsa He cmewmusas. CoeIHHMTH JBe  MbiCJH B OIHY,
clenaTh BTOPYIO NPOAOJIKEHHEM TNepBOii — Takas onepar
UHSl Ka)KeTcs 3aMaHYHBOH, €CTECTBEHHOI, HEHACHJILCTBEH-
Ho#, Ho rak snu Ha camom nese? PaccMoTpum 3TOT mpe-
M@T C IIO3HUHH HAIUHWX CerOAHSIIHHX 3HaHHi O (PU3HOJOTHH
Helpona, ] :
. Mp 3Haem cerofnsi, 4TO MeAHATOP He CEKPETHPYeTCs: B
ONHHOYKY, BMECTE ¢ HHM H3 HEPBHOrO OKOHYaHHS BBIXOIAAT
caTeNJIHTHEIE BellecTBa — Te, Gjarofaps KOTOPhIM BO3-
MOXKHO co3JaHHe OOJbIINX 3amacoB MejHaTopa B IHTO-
njasme HepsHOro BoJIOKHA, CocTaB caTeNVIMTHBIX - BelllecTs
H3yYeH elle HENOJHO M He Be3se. Jlydlle Bcero 9To H3BecCT-
HO 14 KJTOK, CEKPEeTHPYIOUHX KaTeXoJaMHHBl (JohaMuH,
HopanpenaanH, anpenanuu). Kak v Beskmit apyroit me-
AKATOpP, KATeXONAMHH 3anacaeTcsi B UHTONAA3MaTHYECKHX
1y3nIpbKax, CONEpPXKHMOe KOTOPHIX IPH CeKpeuuH H3JHBa-
ercs BO BHeKJIeToyHyio cpeny. KarexosamHuHa B mysbipbKe
TaK MHOrG, UTO OH He MOr Obl HaXOAHTbCA TaM B BHIE pac-
TOpa. MocasAuBanus MOKa3bIBAIOT, YTO KaTexoJaMuH 00+
pasyer BHyTPH ny3slpeKa cTabuibHbe, HelHDDYHAHPYEeMbIe
arperathl ¢ aaeHosuatrpadocdopuoit kucaoroit (ATP). Co-
OTRETCTBEHHO NPHU CEKPeUHH KaTeXoJaMHHAa BMECTEe C HHM
H HEKOTOPLIMH ADYTHMH CaTeJIMTHBIMH BelleCTBaMH BbIXO-
aur ATO.

Mu snaem, aanee, yuro AT® npeacrasaser cobofi ¢u-
3HOJIOTHYSCKH AaKTHBHOE BEIIECTBO H YTO Yy MHOTHX KJETOK
HMeIOTCs - clenHpuueckne, yyBcTBHTeNAbHBe K AT® peuen-
TOpPHEE MeMGpaHbl, CPaBHHMBIE 1O CBOMM CBOHCTBaM C pe-
HeNTOpHEMH MeMmOpaHaMH, 4YyBCTBHT@JBHBIMH K ale-
THAXOJHHY, CEPOTOHHHY H ADYTHM MEAHATOPHBIM  Belle-
CTBaM.

Tenepp npencraBuMm cebe CASAYIOULYIO THIOTETHYECKYIO
curyaunio. Heiipon BO BCeX CBOHX aKCOHHBIX TepMHHAJASX
CCKPETHPYeT CMeCh BeluecTB, B COCTaB KOTOPOH BXOIMT
Kakoll-10 KaTexosamud (HanpaMep, npopamun), AT® n
apyrue caresnnthl. OaHa TepmuHasb 06pasyeT KOHTAKT ¢
KJeTKOH, YYBCTBHTENbHON K AodamuHy, Apyrag — C KJeT-
Koii, uyscrurensuofi Kk AT®. Hapymaerca Jau npH sToMm
npasusio cnenrduuRocTH, Kak ero monnman Hein? Her, —
B OANOH TepMuHAnHd Mea#aTop AodamuH, B APYro# meana-
topom cayxur AT®, «oiuna TepMHHAJb — ONHH MeaHa-
Top». He napyweHo W NpaBHIO CEKPETOPHOr0 €AHHCTBA:
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YTO BLIXOJHT U3 OJHOH TEPMHHAJH, TO H H3 Apyroi. A senp
B 11€JIOM NOJNYYHJIOCh: OJHH HEHPOH — JBa Mexuaropal

Ha stom npumepe BHAHO, uTo (opMyJa <«OmHH Heil-
POH — OAMH MEAHAaTOP» HECKOJbKO BYJbrapH3HpyeT Kap-
THHY M noasepraer o6o0uieHne HEHYXHOH ya3BuMocTH. C
APYroi CTOpOHHI, OAHAKO, OHA YAOOHa cBOeil MPOCTOTOIL.

IMonumas, kak caoxuics «npunuun J[leiina», mb Ge3
TPyAa 3aMeTHM, YTO ONPOBEpraTeJH 3TOro 000OLIEHHS e~
JIAAITCSl Ha MABE TPYNNLL: ONHH ONPOBEPralOT CeKpPeTopHoe
€IHHCTBO, ApyrHe — MeANATOpHYI0 cnenuduunocts. Ilep-
BbIX HAMHOrO MeHblle, yeM BTOPHIX. O3HAKOMHMCSI C STHMH
atakaMH, TOCKOJLKY OHH 3aTpParWBaiOT caMoe€ CYyLIeCTBO
npeacTaBJeduii 0 MeauaTopax.

ITpaBuio cekperopHoro  eamHcTBa  HelipoHa ya06HO
NPOBEPATL HA TaKHX HeHPOHAX, KOTOpble HMMEIOT IIHPOKO
PasBeTBJEeHHbIe aKCOHbl, HHHEPBHPYIOUIHE KJIETKH JABYX HJH
HECKOJIbKHX pa3HbBIX KaTeropuii. TaKoBbI THraHTCKHE Hef-
POHBEl OPIOXOHOTHX MOJIIIOCKOB. 31€Ch CIUIOWb H PALOM
BCTPEYaIOTCSl CHTYyalnH, KaKHX Mbl 1TOKa He 3HaeM B Mo3re
BLICHIHX MO3BOHOYHBIX: OJHH H TOT XKe HelipOH OKa3bBaer
npsiMbie BO30YKAalollHe BIAHAHHA HA OIHH HEPBHHE KJE€T-
KH, TOPMO3fIlHE — HA ApPYyrHe, MPH 3TOM OH elle MOXKer
HMETh AKCOHHYIO BETBb, MAYHIYI0 K KaKOH-TO MBblIIE H
KOHTPOJIPYIOILYIO Ipouecc cokpaiiennii. Kasanoch 6w,
MJIST pasHBIX CHHANTHYECKHX 9((eKTOB YyA0OHO  BBHILEAATH
pasHble MeIUATOPHI, HO HeT, FKCNEPHUMEHTH TNOKa3hBaloT,
YTO BO BceX TepMHHaAfX 3ddexr obecrneynBaeTcss OXHUM H
T€M Xe MeAHaTopoM. O¢¢eKkTsl  pasIHYHB, HOTOMY 4YTO
Pas3JHyHBl NOCTCHHANTHYECKHE pelenToph, HHaue TroBopH,
PasHBIM KJeTKaM TMpHCylla cnocoOHOCThL TO-pPasHOMY peas
THpoBaTh Ha MelHaTOp. A caMm MeAHaTOp Be3jle OAHH H TOT
XKe.

Jlio6onbiTHas AeTanb: JKKJIACY MOKA3aJ0Ch MAJI0 «IPHH+
uuna Jlefina» 0 OH NOCTaBHJ PSAAOM NPHAYMAHHYIO HM BTO<
pyl0 3aKOHOMEPHOCTh. «BTOpoifl NpPHHUHAI, — HanNHcaxX
OKKJIC B KHHTe, yBHAeBlleH cser B 1969 r., — ruacur, uro
BO BCeX CHHaNTHYECKHX TEPMHHAJSAX HEPBHOH KJIeTKH Me-
JHaTOp OTKPHIBA€T HOHHBIE NOPHI JHIIb OAHOrO THNA, Xa=
paxrepHOro au6o ajas BO3OYAUTENBHBIX, JHOO IJIsi TOPMO3=
HBIX cHHancoB. MHBIMH cioBaMH, HepBHasi KJeTKa HE MO+
JKeT 6bITh aMOHBAJIGHTHOH MO MeXaHH3MY CBOEro AeHCTBHSA
Ha cyOCcHHanTHYecKyl0o MeMGpany».

«ITpunuun DKKjaca» He MPOCYLIECTBOBAA W AHS, NOTOMY
Y10 (haKTEl OBIJIH NPOTHB HEro yXxe B MOMEHT INOSBJEHHA
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9TOrO «NPHHIMNA» HA CBET. YOeNHTEABHOCTb STHX (AaKTOB
JIOBOJBHO GBICTPO CTajia oueBHAHOM Aast Beex. Ilpasaa,
(akTHl 3TH, KaK CKA3aHO BhILIE, MOKA OTHOCATCS MpeHMyLie-
CTBEHHO K 0ecrno3BOHOYHBIM, H B 3TOM NYHKTE y MHOLHX
BO3HHKaeT c06/Ja3H OTKPECTHThCA OT YJAHTOK H 3afBHTD,
YTO y NO3BOHOYHBIX JKHBOTHBIX Bce HHaue. Ho Taxk ne Obl«
BaeT — (yHAaMEHTaJbHble MEeXaHH3Mbl HEPBHOH JeATE/be
HOCTH eauHBl. M yXKe B cepleyHOM HEPBHOM y3/je HACTOs+
Iero MO3BOHOYHOIO KHBOTHOTO HALIMCH HEHPOHB, Y KO-
TOPHIX OJAHA AKCOHHAsi BETBb TOPMO3HT CEePAEYHYIO Mbllll-
uy, a Apyrasi oKashiBaeT BO30yXKpalollHe CHHANTHYECKHE
BJHSHUSI HA COCeJHHE HeHpOHBI y3Ja, H B OOOHX ciaydyasx
MeAHaTOp OAMH — AaUeTHJXOJHH.

Takum oGpasoM, Mo mepe AETAJbHOrO H3YyYeHHS HeHpo-
HOB, 00JIalAOWHX PA3HOHANPABJEHHbIMH AKCOHHBIMH BeT-
BsIMH, npeanogoxenue [leiina 0 CeKpeTOPHOM  €AHHCTBE
HelipoHa moJsyuaeT Bce Gosbuie MOATBepxAenui. B oxnom
cly4ae, OfHAKO, HMeeTCs HaMeK Ha MHCKJIOYeHHe, H 3TOT
cayuail JOJXKEH NpHBJeYh NMpPHCTAJbHOe BHHMaHHe (u3HO-
JIOIOB, NOTOMY YTO Halla Hayka, Kak jwobas apyras, pac-
TeT B T€X TOYKaX, rje yaaercs HAATH HCKJIIOYEHHE H3 mpa-
BHMA, KaKHM Obl JOPOrHM JJsi Hac OHO HH Obiio. Peub
KT O BO3BPATHLIX KOJJATepasiX HEKOTOPBIX MENTHAEPru-
YecKHX HeHpPOHOB runorajnamyca.

[naBHas aKCOHHAsi BETBb ITHX HeMPOHOB CEKPeTHPYyeT
$Hu3noN0OrHYeCKH aKTHBHBIA nentnj — Basonpeccun. Crpo-
ro roBopsi, 3TO He MEJHATOp: BAa30NpPecCHH cuHTajcs Obl Me-
AHaToOpoM, ecaH Obl AefiCTBOBAJ Ha KJTKH, JieXallne BO3-
Jie CeKpeTOPHBIX TepMHHaJjell akcoHa, a OH JeHCTBYeT Ha
OTAAJIEHHO JIeKalllHe KJIeTKH, 10 KOTOPBIX AOHOCHTCS KpO-
BbIO; MO 3TOH NPHYHHE BA30NPECCHH OTHOCHTCA K KaTero-
pun HeiiporopmoHoB. Ho 3TH TOHKOCTH He HMEIOT NMPAMOro
OTHOLIEHHS K HMHTEpecylolleMy Hac BONPOCY: BLINOJHFACT
JH HeHpOH, CEeKpeTHPYIOUlHii Ba30MpPecCHH, MPAaBHJIO CEKpe-
TOPHOrO €JHHCTBA?

Tak BoT, y akcoHa eCThb BO3BpATHAs KOJJaTepanb, T. €.
BETOUKA, 3aBOpayHBAIOLLasics HA3aA H, NMO-BHAMMOMY, 06-
pasyiolias CHHaNTHYeCKHe KOHTAKTHl C APYrHMH HelpoHa-
MH TOH e camoit rpynnbl. B camom jene, npu sjieKTpHYe-
CKOM pasJpaiKeHHH ToH o0JacTH, yepes KOTOPYK MNPOXo-
JST TJ1aBHbIC BETBH AKCOHOB, PerHCTPHPYIOTCS TOPMO3HbIE
CHHANTHYeCKHe BJHAHHA B KJITOYHBIX  TeJaX HeipoHOB
sToit rpynnel. MOXHO AymaTh, YTO HEPBHbIA HMDYJbC, BO3-
HUKAIOUHA NpPH pasjpa)KeHHH, NOMAAaer C rJAaBHOIO aKCOs
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Ha Ha BO3BDATHYI0 KoJjaTepanib, KOTOpPass H OKasWBaeT
TOPMO3HOE CHHanTHuecKoe AedctBHe. Besnukaer sonpoc:
Kakos 3znech meauatop? Ilo npaBuay ceKkpeTopHOro €AuH-
CTBa HM noJXeH OwbiThb Jub0 cam Bas3omnpeccHH, AubO Ka-
KOe-TO CaTeJI/IATHOE BEIIECTBO, HO MOCJE/HSIs BO3MONKHOCTH
MaJioBeposiTHA.

Hexoroprie (akThl yKa3wiBaioT, Kak 6YATO, HA TO, UTO,
NeHCTBHTENbHO, BA30NPECCHH M SIBJASETCS 37eCh Nepeaar-
YHKOM CHHANTHYECKOro TopMmoxKenus. Ecan Basonpeccun
BBOJAIT B KPOBb, TO TOPMO3ATCA HMEHHO STH HEPBHbIE KJET-
KH, @ KOHTPOJIbHBEIC, CAyualiHble, PAacloNOXKeHHbe B APYTHX
yuacTKax rumorajamyca, He Ttopmosarca. Ecam Basonpec-
CHH NOJBOASIT TOHKOH MHKPOMHMETKOH K MOBEPXHOCTH HEi-
POHOB, KOTOpLIe HAaC HHTEPecyloT H KOTOpHEe CaMH JKe 3a-
HHUMAIOTCH CHHTE30M Ba3ONpPeCCHHa, TO HeHPOHLI TOPMO3NT-
Cfl, @ NOABEAEHHE JAPYTHX H3BECTHHIX MEAHATOPOB — alle-
THJIXOJHHA, HOpaApPEHaJHHa, TJIHIHHA, raMMaaMHHOMAac/as-
HON KHCJOTBl — TOPMOXKEeHHS He BhI3biBaeT. Ecii BHI3BaThH
Y JKHBOTHBIX OCTPYIO AErHApaTauHIo, OKa3bIBAIOUIYIO Che-
uruuecknii ekt Ha BasonpeccHHCONepKallHe HeHpPo-
HBl (3amachl Ba3onpeccHHa B HHX TPH 5TOM DPE3KO yMeHb-
WanTest), TO BO3BPATHOE TOPMOKEHHE yXKe He HOAydYaeT=
csi. Kasanocy Gbl, Bce TOBOPHT B MOJb3Y TpaBHAa Cekpe-
TOPHOTO €IHHCTBA. o

Ho Bor yansutenpnmii ¢akr: umeercs MyTaHTHas au-
HHSI KDHIC, He CMOCOGHLIX CHHTE€3HPOBATH BA3ONPECCHH, a
BO3BpPaTHOE TOPMOXKEHHe HelpOHOB 3TOIl KJIETOYHOH rpyn-
Nbl Y HHX NpejcTaBieHo! 3HAUHT, He BA30ONPECCHH CIYIKHT
MeIHaTOpOM BO3BpPaTHOro Topmoxenus? M uapyureno mnpa-
BHJIO CEKPETOPHOrO €IHHCTBA HEPBHON KAeTKH? HMim Takoi
U3 psila BOH BHIXOASUIHI Pe3ynbTAT MMeeT KaKyio-TO JApy-
ryio, MeHee NPAMATHUHYIO. NIPHYHHY: HaNpHMep, HelipoHH,
B KOTOPBIX reHeTHUecKH 3a0JOKHPOBAH CHHTE3 Bas3onpeccu-
Ha, CHHTE3HPYIOT KaKoH-TO APYroil cekper, MOXOXKHH Ha
Ba30NpeccHH N0 CBOEMY (PH3HOJOTHUECKOMY NeHCTBHIO?

Kopoue, ceifiuac otBeta Ha 3TH BompocH HeT. Boaee To-
ro, HMEIOTCS Cephe3Hble OCHOBAHHS COMHEBATbCA B TOM, 4YTO
BO3BPAaTHOE TOPMOXKEHHE  OCYILeCTBJAETCST  BO3BPaTHON
KosiaTepasipi0 aKcoHa, a He Kakoi-To APYroH KJAeTouHod
cTpyKTypoii. Ilepen mamu He HCTOPHS, a 3Tam HCCHEAOBA-
HUJ, KOTOpHle NOKa B camoM pasrape. Hasepusara oun npn-
BEYT K TOMY HJH HHOMY pa3pelIeHHIO CErOAHSIIHHX MpO~
THBOPEYHH, H TOrJla MBI CMOXE€M CKa3aTh, BHIAEPIKAJIO JH
NpaBUJIO CEKPeTOPHOrO eAHHCTBA STO HCHBITAHHE,
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3aMeTHM BCe XKe, YTO B camoe nocneauee BpemMs  3TO

NpaBHJIO MOJYYHJIO HECKOJbKO CHJbHBIX nonraepxmeﬂnﬁ co

CTOPOHBI CaMBIX Pa3HbIX HEHPOHHLIX cHcTeM. B 4acTHOCTH,
MI0Ka3aHo, YTO B ABYX IPYyNNax HelpOHOB roOJOBHOrO MO3ra
MJEKONHTAIOUIHX — B HOpaJpeHeprHyecKux HefpoHax Tak
HaspiBaemoro roJay6oro nsatHa (nucleus locus coeruleus) u
B CEepOTOHHHEPTHYECKHX He#poHax sjep IIBa BO3BPaTHOE
TOPMOXKEHHE OCYILECTBJISET TOT XK€ MeAHaTOP, KOTOPbLIH BhI-
JleisieTcsl TJIABHOH BETBBIO aKCOHA, T. €. HOpaJpeHa/lHH, B
nepBOM Cayyae, H CEPOTOHHH — BO BTOPOM. DTO — pPe3yJib-
TaThl TOJNBKO 4TO mpowenuero, 1977 r. B Tom xe 1977 r.
MOABHJIHCH HOBBIE HAHHLIE O BO3BPATHOI KoJjJaTepajH ClH-
HAJbHBIX MOTOHEHPOHOB — TeX caMblX XOJHHEPTrHYECKHX
KJIETOK, AJs1 KOTOPHIX H OblJIO BIEPBbie NPEANOJOKEHO CEK-
peropuoe exanucTBo. OKasajoch, YTO aKCOHHBIE KOjJiaTepa-
JH 5THX HEpPBHHIX KJIETOK 3aKaHUMBAKOTCSH HE TOJBKO Ha
TOPMO3HBIX HHTEpPHEHPOHAX CMHHHOrO MO3ra, TaK HasbiBae-
MBbIX KieTkax PeHuoy (0 4em H3BECTHO JOBOJIBLHO NABHO),
HO H Ha caMHX MoroHeiipoHax. Mrak, moasunach HOBaf,
y®Ke Tperbsi — MOC/]e MBIUIEYHBIX KJIeTOK M KJIeToK Pen-
U0y — MHIIEHb JJIsi MeAHATopa CNHHAJBHBIX MOTOHEHpPO-
Hos. Kakoii meguatop mefictByer Ha 3Ty mumenb? C 6ojib-
UIOH YBEPEHHOCTBHIO MOXKHO MpeACcKa3aTb, YTO HM OKamKeTcs

AUEeTHJXOJIHH, — IIPaBH/J0 CEKPeTOPHOro eJAHHCTBA TeM H.

XOpOLIO, YTO OHO, KaK BCSKasf BEPHO MOHsATas IPHPOAHAS
3aKOHOMEPHOCTb, MO3BOJIAET JAenaTh npeiackasanus. Ecan
3TO MpejcKasanHe NOATBEPAMTCS (a OHO MOUYTH HaBepHAKA
NOATBEPAUTCS]), TO Mbl MOJYYHM ellle OAHO ONpOBEpIKeHHe
«IpUHUMNA DKKJACA»: HAa CNHHAJBHBIX MOTOHeHpOHAX aue-
THIXOJNHH 3aKpbiBaeT MOHHbIE NMOPHl AJAA Kajuf, T. e. Jei-

CTBYeT COBCE€M HHa4e, 4YeM Ha MeMGpaﬂy CKeJIeTHOMBIIIeY- .

HOIl KJIeTKHM, TAe NOJ BJHMFHHEM alEeTHJIXOJHHA TOPBE AJis
O/IHOBAJGHTHBIX KATHOHOB OTKPLIBAITCS.

Utak, elMHCTBeHHBIM HCNBITAHMEM JAJA NpaBuja Cek-
PETOPHOrO €IUHCTBA HA CETrOJHA OCTAeTCA  9K3OTHUECKH
caydail ¢ MYTaHTHBIMH KPBICAMH, HE CHOCOOHBIMH CHHTE3H-
pOBaTh BA30NPeCCHH, DTO HCMBITAaHHE — MYCTAK B CpaBHe-
HHH C TEMH, KOTOpble BBHIMAJH Ha [0JI0 NpaBHja CrHeuu-
¢uyHocTH. Bor YK rie onpoBepiKeHHsM, KaK TOBOPHTCS,
HecTh yHcal

Hauanoce 3TO, moxKaJjyii, B Ty NOpY, Koria MHOrome-
AHATOpHAN, XHMHYECKH pPa3HOPOAHAs HeHpOHHAs CHCTeMa
mo3ra elle He Obljla OCBOeHAa CO3HAHHEM PSAOBOIO HeHpo-
¢H3HONIOra H OHO JIOBOJBCTBOBAJNOCH MNPEACTABICHHEM O

i {0

CyLIeCTBOBAHHH ABYX THIOB MepHMEPHYECKHX - HEPBUBLIX
OKOHYaHHH# — XOJHHEPrHYecKOro H ajpeHepruyeckoro. Me-
JAHATOPHYIO CHEUH(YHYIHOCTL HeHPOHOB H HayajiH onposep-
ratb Ha 3TOM ee HCXOAHOM TeopeTHYecKoM yposHe. Ompo-
BepiKeHHH HaKOMHJIOCh TaK MHOIO, 4TO K cepeanne 60-x ro-
0B BIOpy OBLIO 9TO NMpeACTaBJeHHE 3aKPHIBaTh, YTO H Gbis
J10 00BsIBAEHO B HTOrOBOH 0630pHON cTathe Bepna u Pan«
Aa, MoABUBLIEHCH B MEXAYHaPOILHOM (hapMaKOJOTHYECKOM
exeroanuke «Annual Review of Pharmacology» 3a 1965 r.
Cratbs, HasbiBaBmIasicss «ALETHAXOMHH B aApeHeprHuecKol
nepenaue», NOJABOAHJA HTOT SKCNEPHMEHTAJbHBIM AaHHBIM,
JIOKa3aBIIHM HECOCTOATENbHOCTb THIIOTE3Hl O TOM, YTO OJHH
KJICTOYHBIE SJIEMEHTH HEPBHOM CHCTEMBl CIeLHaJH3HPOBa+
HBbl JIs CHHTe32 M CEKPEUUH aJPeHeprHYecKOro mepeaaTdH«
Ka (HopajapeHa/HHA), a APYrHe — aUeTHJIXOMHHY. AUCTHA+
XOJIHH, YTBEPIKAANOCh B CTaThbe, CHHTE3HPYETCS H ajpeHeps
THYECKHMH HEPBHBIMH OKOHYaHHAMH; 6ojiee TOTO, OH MpH«
HHMaeT yvacTHe B aJipeHepruHueckoil mepefaye, HBASACH
OAHHM M3 BaXKHeHIUIHX 3BeHbEB 3TOrO Mpoiecca.

[lounraiite 3Ty craThio cefiyac, MO NMPOIIECTBHH CTO/b+
KHX JIeT NocJie ee MOABJIEHHS, H BBl OKaXKeTech MOJ BIlEYaT+
JICHHeM BHYWHTEJIbHO TapMOHHYHOH H JIOTHUYECKH  Ge3ym«
PeuHOil KapTHHBI, HADHCOBAHHON ABYMs aHTJHACKHMH (hap-
MaKosiorami. JlanHble caMbiX pasHBIX AHCUHIJIHH, MPeKpacs
HO coryacysch MeXAay co00i, COAPYXKECTBEHHO MOABOMHJIN
6asHc NMOJ HEKYI0 HOBYIO KOHLENLHIO, KOTOPYIO TaK H Ha-
ShiBaJIH — KOHUENUHEeH XOJHHEPrHYeCKOro 3BeHa B ajpe-
Hepruyeckofl nepenaye,

Oaunaxo crporas GHOXHMHYECKas NMpOBepKa MoOKasaja,
YTO B HOPMa/JbHO pa3BHBaBllelicsi nmepHdepHuecKoil Heps-
HOH CcHCTeMe MJIEKONHTAIOLero KHBOTHOTO  BECh CHHTE3
AUETHIXO/IHHA OCYLIECTB/ISIETCS XOJMHEPrHYCCKHMH Helipo-
HaMH — aJpeHeprayeckKue HeHPOHBI He COAEPXKAT aLeTHJ-
XOJIHHA B YJIOBHMBIX KoandectBaX. ITorepmesnn  Kpymenue
9JIEKTPOHHO-MHKDPOCKONIHYECKHE  N0Ka3aTeJqbCTBA «KOHIeM-
LHH XOJHHEeprHYecKoro 3BeHa». Ha mepsblil B3rasijg kasa-
JIOCh, YTO B aKCOHAX, COAepKallHuX HOpPaAPEeHaJHH H HMe-
IOUHX [451 3TOl ueau OGojblipe 3JeKTPOHHOMJIOTHBIE pa-
HYJIBl, BHAHBl MJIOC K TOMY CKONJEHHS 3JEKTPOHHONPO3-
pPauyHBIX NYSEIPbKOB — COBCEM TaKHe, KaK CHHANTHYECKHE
My3bIpbKH XOJHHEPrHYeCKHX HEPBHBIX OKOH‘{aHHﬁ, coaepzka-
IIHEe aUueTHJIXOJHH. Ho nocaenyiouias npoBepKa rnoxKasa-
Jla, 4TO Ny3BIPbKH B ITHX ABYX THNAX HEPBHBIX OKOHYAHHIT
COBCEM pasHbie: B AJAPEHEPruYeCcKHX aKCOHaX MaJIeHbKHEe
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HEHHX, KaXN0e H3 STUX BelleCTB B TOM HJAH HHOM KOAM-
yecTBe MOXeT OhITh OOHApyXKeHO NpPaKTHYECKH B JI000i
xieTke. Baxno 3HaTh, B KakoM Koanuectse. Ecin nanuoe
BEellEeCTBO B NAHHOM HelipoHe MeAHaTOp, H 3TO 3acBHIe-
TEJbCTBOBAHO  (DH3HOJIOTHYECKHMH  HCCAELOBAHHSAMH, TO
OHO, KaK NPaBHJO, COACPIKHTCA B Tese HeHPOHA B KOHIEHT-
pauun, Ha aBa mopsajaka Oojee BHICOKOH, yeM B TeX HeHpo-
Hax, rje meauaropamu paboralor Apyrue BeutectBa. Ko-
HEYHO, coJep:KaHHe MeAHATOPHOro BELIeCTBA HOJIKHO ObITh
eile Gosee BEHICOKHM — HaMHOro 0osiee BBHICOKHM — B 00-
JACTH CeKPeTOPHBIX TepMHHaJell, HO HeHpOXHMHK, pabora-
JOULH COBPEMEHHBIMH MHKDPOMETOAAMH, MOXET NOKa aHa-
Ji131HPOBATh JHIIb TeJO HelpoHa, T. €. OKOJOSAepHYIO IHTO-
nJa3My; XAMHYeCKas crnenu(HyHOCTb, KaK yXKe CKa3aHo,
o0Hapy:KuBaeTcs W 37ech.

~ Pesyabrathl, nosyyenHsle BpoyHcTefiHOM u coaBTOpamH,
HE BHIXOAAT 3a PAMKH 3TOH XOpOIIO H3BECTHOH 3aKOHOMEp-
HOCTH, TO3TOMY MPOCTO HEMOHATHO, MO4YeMy OBLIO CTOJBKO
HiymMa BOKPYT 3Toi paloTHI.

Eule ofnH HCTOUHHK BO3paKeHHH NMPOTHB NpaBHJa cne-
1H(pHYHOCTH HEHPOHOB — HCCJIEOBAHHSI HA KYJbType 3M0-
pHOHAJIBHBIX cHMMaTHYecKuX rauraues. [lokasano, uto ye-
JOBHSI COJEpIKAHHS KyJabTYypbl pa3BHBAIOUIHXCS HEHPOHOB
onpenesisiioT HanpasJeHHe HX Pa3BHTHS: MOXKHO MOJYYHTDb
HOpajJpeHeprauecKie HEHPOHBl, a MOXKHO H XOJHHEpruue-
cKkHe. DTO HHTepecHble 3KCMEePHMEHThl, KOTOpble JIHIIHHIL
pa3 MNOATBePXK1alOT NaBHO H3BECTHOE, a HMEHHO, YTO B
npouecce  AupQepeHIHPOBKH KJeTKa peajiH3yeT .JHLIb
yacTh 3aJOXEeHHLIX B Hell moTteHuuil. IloreHunansno Bce
KJIeTKH OpraHH3Ma OJMHAKOBBl H HAa KaKOW-TO CTalMH pas-
BHTHS KaxJas H3 HHX HMeeT MOTeHLHaJIbHble HAHChl CTaTh
SPHTPOLUTOM, TeNaToNHTOM, TIHUHHEPrHYeCKHM HeHpOHOM
u 060il Apyroii cneunannsupoBaHnoi kaetkoi. Hanpasae-
HHE CHenHaJH3alnH ONpejesisieTcsl YCJAOBHSIMH  Pa3BHTHS.

He ouenb NOHATHO, KaKoe OTHOUIEHHE 3TO HMEeT K MpPHH-

wuny Heiina.

Mbl MOXeM B35ITh YY4acTOK 3apojbilla, H3 KOTOPOro B
HOPMaJIBHBIX YCJIOBHSIX Bbipocjia OBl JlanKa, W Nepecaauthb
ero B TaKOe MeCTO, Tlle H3 Hero pasoBbeTcss OpPraH cJayxa.
3HAuHT JH 3TO, YTO Janka crnocobHa casimars?! Ho npu-
MEpHO TaK pacCyKAaioT HHOrAa HeiipoGHOJOrH HAa OCHOBA-
HUH SKCIIEPHMEHTOB, B KOTOPBIX Y/laeTcsi H3MEHHTh HaMpas-
Jgenne AA(pdepeHunpoBKH HelipobsacToB. 3HAYAT JH 3TH
ONBITHI, YTO HOPMAJNbHO PA3BUBLIUICS HOPAAPCHEPTHUCCKHIT
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HeHPOH OTYacCTH sBJAAeTCA H. XonuHepruueckum? Koweuno
¥Ke, HeT. . . AL AN ik g

Muorounc/ieHHble W Ha NEePBbIH B3IVIAA YCHeUlHbe Of+
poBepiKeHHst NpaBH/ia CMEUHYHYHOCTH HA MOBEPKY OKa3bis
BalOTCs HHYeM. B HTOre ocraercs cOBCeM HEMHOrO — pes
3yAbTATBEI MOCJEJHHX 3KCIepHMEeHTOB HeHpobGHosora Iie«
na Korrpenna, paGoramouiero Ha MOPCKOil OGHOJOrHYeCKOR
CTAaHUHH YHHBEPCHTETa IIOTJIAHACKOro ropoaa CeHT-dni+
pioc.

" Kortpean — xopowmn#i HelipodH3HOJIOr, 3HATOK Helpo-
HOB MOJIJIIOCKOB, MHOTO CHAeJaBIIHA M B CONpeJe/bHBIX €
¢usnonorueit 06aacTAIX — HEHPOXHMHH, HEHPOUHTOJOTHIL
Oann u3 OCHOBHBIX 00BeKkTOB rpynnel Kortpenna — map-
Hble THTaHTCKHe HeHpOHBI LepeOpa/ibHBIX TaHIJIHEB BHHO+
rpagHON YJHTKH., DTH ABe KJETKH, HMEIOUIHECs H Y APYrHK
GPIOXOHOTHX MOJIMIIOCKOB, CHHTE3HPYIOT CEPOTOHHH, 00Jd/1a+
10T coeun(HYecKOH, He NpeACTaBJeHHOH B APYrHX Helpo«
HaX GMOXHMHYECKOH CHCTeMOH AJisi TPAHCTOPTHPOBKH Cepo-
TOHHHA K AKCOHHBIM OKOHYAHHSAM H, HAKOHEL, CeKPeTHPYIOT
CepoTOHHH npH BO306y:KAeHud. CuHanTHueckne 3hPeKTH
9THX KJETOK HA JpyrHe HeHPOHBI BOCIHPOH3BOAATCHA Cepo-
TouuHoM. Kopoue, cepoTOHHH CuHTaeTcs MeAHaTOPOM 3THX
HEPBHBIX K/JETOK, @ CAMH KJIETKH Ha MNPOTAMKEeHHH HEeCKOJb-
KHX MOCJeIHHX JIeT pacCMaTpHBaJHCh B KauecTBe oOpa3ua
CepOTOHHHEPTHYECKHX HEeHPOHOB.

Ho B 1976 r. KorTtpenn ony6ankoBan KpaTkoe coobiie-
HHE, KOTOpOe HMeso TakKoe HaspanHe: «He BbicBoGOXKaaer
JIH THFaHTCKHH LepeOpaJsibHbIi HeHpOH BHHOTPAJHOH YJIHT-
KH [Ba MeaHaTopa, aleTHJIXOJHH H CepoToHHH?» Uepes
rox Korrpens BeicTynmus ¢ Gosibluoil 0630pHOI cTaThei, ©
KOTOPOH, MeXKAy NPOYHUM, KOCHYJICS H 3TOr0 KIydero BOfi-
poca. Ou coobuiu, 4yTo OOHAPYXKH/JA B THFAHTCKOM CEPOTO-
HHHCO/JeprKallleM HefipoHe aKTHBHOCTb alleTHJATpaHcdepasbl
X0MHHA — (epMeHTa, CHHTE3UPYIOUIero AaueTHJAXOJHH i
cnenH(UUHOro Aas XoJuHeprHueckux Heiponos. Ilpasaa, B
JlAHHOM HelpoHe aKTHBHOCTb 3TOr0 ()epMEHTa HHXKe, YeM B
3aBeJlOMO XOJHHEePrHYecKHX, HO BCEe Ke OHa H3MepHMa.
Jlanee, ¢ nomoupio OGHOJOrHYecKoro TecT-o0bekTa Korr-
pediyl T0KasaJ HalHyHe B Tejle THraHTCKOro nepebpasbHOro
HelipoHa camoro auetuaxonnHa. Ero npumepHo B 10 pas
MEHbllle, YeM CEPOTOHHHA, HO 3TO pa3HHIlAa HA MOPSIOK, a
He Ha JiBa Mopsiiika, Kak oObiuHo. Haxowen, no coobuieHnio
Korrpeana, B NOCTCHHANTHYECKOM OTBETE HA pasjpaKeHue
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,"s'pynuocm npeoaoneTb — W YBHJAETb Ha BOXKIAEJEHHOM MO~
mece (aar ynaunusoro nHoppexua! ®aar, ypuaennnii Jleii-
~JoM, Obla AN HEro OTPHUATEJNbHHIM  pasjpaxkuTeseM:
Heiin ne mo6un Coserckyio Poccuio.

Ecan Heiin B camom Jtesie cpaBHuBaa ceGa ¢ PoGeprom
CkorToM, TO OH cHabHO ownGaacs, CKOTT caM Jowesa RO
soaioca. INomoe, B3sthiii KnbsikoseiM, 6611 ot Jefina Bech-
Ma najex, OH Tyaa eue W He cobupaacs. B 1933 r., x mo-
MeHTy Bhixona cratbu Kubskosa, rpynna Hefina nums npu-
6a1Kanach K TOH TOYKe, KOTOPOH KasaHCKas rpynmna Ao-
cruraa B 1924 r. Pa3peiB cocTaBasiil NPHMEPHO AeCATHJE-
THE.

B co3nanun ¢pu3HONOrOB TOTO BPEMEHH MEXaHH3M mepe=
Xo1a BO30YXK/JAeHHS C HeHpPOHA HA HEHPOH COBEPIIEHHO
CNpaBelJHBO MBICAHJICA OAHHAKOBEIM C MeXaHH3MOM Mepe-
Xo1a BO30YXKIeHHSI C IBHTaTeJbHOTO HepBa Ha CKeJeTHYIO
meuny., B ornuune or nmepudepuyeckux Heliposddexrrop-
HLIX COEXMHEHHIl BEreTaTHBHOH HEPBHOW CHCTEMBI, TJe «Iy-
MOpaJbHEI» (MeIHAaTOPHBI) MeXaHH3M yXKe K TOMY Bpe-
MEHH MHOTHMH NpPH3HABAJCS, HEPBHO-MBIIIEYHOE COeIHHEe-
HHE CKeJETHON MBIIULI C €ro OBICTPHIM H Ge3blHepHHOHHBIM
NEepelaTOYHBIM MEXaHH3MOM MBICJIHJIOCH KaK o6pasel aJjek-
TpHuecKkoif mepenaun. HepBHO-MBIIEUHOE COeXHHEHHE CKe-
JeTHOH MblE Obl10 CBOero poaa 6apbepoM Ha MyTH K
HCC/IeIOBAHHIO MeXaHH3Ma  MeXHeHDPOHHHIX cBs3eil. Toab-
X0 pa3obpaBumnch B cnocobe nmepexoga BO3OYXKIeHHS € MO-
TOPHOTO HepBa Ha MBILILY, TOJBKO YOeNHBINHCH B XHMHUe-
CKOIl IpHpOJe 3TOro mpouecca, pusnojor cospepas Aas Mo+
CTAHOBKH BOMPOCAa O MeKHeHPOHHBIX KOHTaKTax.

Ho 1932 r. Ieitn u ApyrHe 3anajHoeBponeickHe Mesna-
TOPILHKH paloTand TOJNBKO C MeJHaTOPaMH BEreTaTHBHHIX

nepsoB. Jlumwe B 1933 r. Gbla cAenaH MepBbLIH wWar B aHas

JI3e MeXaHH3Ma Nepejlayd B NONEPEYHOMNOJIOCATOH Mbllie:
Qenpnbepr, paboraBmuii B Bepsanne, 1nokasaj, uTo npu
pasapaxXeHHH MOTOPHOrO HepBa fA3bIKa COGAKH B BEHO3ZHOM
OTTOKe OOHapy)XHBaeTCsi BELIeCTBO, CXONHOE € aleTHAXO=
JuHoM. OT0 OBIIO yKasaHHe Ha BO3MOXKHOCTb MeAHATOPHO-
TO MeXaHH3Ma, HO IO YBEPEHHOCTH B TaKOM MeXaHH3Me Obl-
JIO eule oueHb 1ajeko, B ToM ke roay Baacte B [epmanun
nepeura B pyku [urimepa n Penpabepr mnepebpancs B
Anrnuio, Kk Heiay.

B oanoii n3 ceoux crateit Jle#ls1 BcmoMHHAMN CJ0OBa mat-
pnapxa meanatopunkos — Ortro JlesH, ckasannsie UM Bee
B TOM K€ cakpamentaabnom 1933 r.: «/Inuno s ne nyma}o,
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yTOOBI TYMOPAJILHBIL- MEXaHH3M HMEJ MECTO, B cAydae fd-
NepeyHonosocaTol MbIby. - «[TouTh rox cnycrs, — KoM=
meHTHpoBan Je#dn 3tH caosa, — Deapnabeprom W MHOM
(1934) 6blio chenaHo nepBoe MNpelaBapHTeNbHOE COOGLIe=
HH€e 0 N0Ka3aTeJqbCTBaX, NMPHBEAIIHX HAC K NPH3HAHHIO Cy+
L1eCTBOBAaHHS TAaKOI'O0 MeXaHH3Ma». y

A CaMmoiiJIOBBIM HECOCTOATENBHOCTh  9JEKTPHUYECKOHN TH«
noresbl mepefaun Oblia JOKa3aHa IS CKeJETHOH MbILILBI
B 1924 r. — poBHO Ha JecATh JeT paHblle. ITO NOIBOJHIO
€My Ccpasy ecTeCTBeHHBIM 00pa3oM npHATH K THmoTe3e O
XHMHYECKOM, MeIHAaTOPHOM MeXaHH3Me TNepejaul CHrHana
¢ Heiipona nHa mnefipon. Ocrapajica 3anaaunas Eepona n
Jlaniplile B CaMOH30MALUHH OT JaHHBIX COBETCKOH HayKH, OHA
Bbllusia GBI K Takol rumorese rzae-to okojo 1934—1935 rr.
Ho crates KnbsxoBa JNHKBHAMpPOBaJa JAECATHJAETHHII pa3z«
peiB, HyxXAb B (OpMYyJHPOBAHMH THIOTE3B H B MOHCKAaxX
cnocoba ee nmpoBepkH OGoaee He Obno — KnGakor cpasy
JAan pokasareabctBa. M Ilefim cMor BoliTH B mnpobaemy
MEXHEHDOHHBIX KOHTAaKTOB, NMEPeCKOYHB uepe3 NpeBapi-«
TeJbHble CTAaJHH — 4Yepe3 BHIICHEHHE TPHPOAB Meperayn
B CKEJETHOH MBIlLILe, Yepe3 THIOTe3y CHHANTHYECKOro Me«
XaHu3Ma H T. A

Has eiina n ero COTPYAHHKOB yiKe HE MPENCTaBJsIO
HHTepeca 3HaTh, uTo nepuoa mexay 1924 u 1933 rr. Guia
notpaved B KasaHn Ha HacToifiuiBble NMOHCKH 3KCINEPHMCH~
TaJbHBIX J0Ka3aTeqbCTB rHMoTesl CaMoiioBa O mepejaue
CHIHAJIOB B MoO3re.

MOXXHO TpPeACTaBHTL MHOMKECTBO CBHAETENBCTB TOMY,
yTO Bech mnepuon mMexkay 1924 u 1933 rr. kasanckue (usno-
JIOTH HACTOHYHBO HCKAa/JH SKCMEPHMEHTaJbHble AO0Ka3aTejb-
ctBa runore3bl Camoiiosa. ¥Y:ke B 1927 r. Camoiiaor n K«
cejeB OnyOJHKOBaJH pe3yJbTaThl SKCNEePHMEHTOB, B KOTO-
pPHIX OHH BIIepBHIE IPOH3BEJH H3MEpeHHe BPEMEHHOTO Te-
YeHHsi IEeHTPAJbHOTO TOPMO3HOro mnpouecca. [loayueHnbie
pe3yJbTaThl MO3BOJHJIH 3THM aBTOpaM NPHITH K 3aK/ioye-
HMIO, UTO LEHTPa/JbHOE TOPMOXKEHHE NpeAcTaBasieT coboi
0co0blii mpouece, OTIHYHBIH OT BO30yxkKaenus. Camoiinos u
Kucenes nownu eue Aajblie H BHIABHHYJIH THNGTE3Y, UTO
3TOT npouecc obecneyHBaeTcst BblAedeHHEM 0CO6Oro TOp-
mo3noro Meanatopa. Ilpsmoro nokasatenbCTBa BHIZEJIEHHS
MenuaTopa 3TH SKCMEpHMEHTH He NaBaJji, HO Kak AajieKo
BHIPBAJINCH BNepej Ka3aHckHe (H3HOJOIH Ha YpOBHE pa-
Gounx runores!

B csoux socnomunanuax A. B, KuGskos rosopur o6
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HUMEETCA TOAbKO aleTHAXONHH, H 3TO AaBajo UM Jaxe no-
Box o6BuesaTy KubAkoBa B rpi3HbIX ONMBITaX H BBICTaB/AATH
ccOsl B KauecTEe eAHMHCTBEHHLIX «HACTOAULHX» HCCAEAOBaTE-
aefi GenoMeHa XMMHYECKOro nepeHoca BO30yXKAeHH:A C Hed-
poua ma Hefipcn, [Ipoumsio HeckonbKo —AecATH/IETHH, noka
¢usuonorn pasobpanich B 3TOM BOMPOCE: B CHMNATHYECKHX
rasrauax Gpian HafiieHs KAeTKH XxpoMad@UHHOHK npHPOAH,
HCKOTOPLIE H3 KOTOPEIX, KaK Tenepb H3BECTHO, BBHUIOJHAIOT
QyHKGHIO CHYTPUTAHTAROHAPHBIX  BCTABOYHBIX HefPOHOB.
Ol TOXe nepefarcT HepBHbA CHrHaA, DTO U3 HHUX BBIXO-
JAMT KATCXONaMHH OpPH Pa3jpaieHHH HAyIIero OT Mosra
nepororo crsoaa, Oba BeuiecTBa, alETHAXONHH H KaTexo-
naMuH (nodaMud), MeSHATOPH MEMXHEHDOHHBIX CHHANCoOB
B CHMMOATHYCCKOM 1@HTJIHH, A B MO3re MeJQHaTOpoB elle
60.bIe, HaMHOro Goabuie,

Takum o0pa3oM, yue nepshie skcnepuMenTnl KaGsikosa
I3BANH [OZOA 3alAyMaTicd O Pa3HooOpasud MENHEHpOH-
pbix Mexdatopon, MckyccTBeHHBIi HHTepeC K OLHOMY H3
BHX, AUCTHAXOANEY, NOAXACCTHIBAaEMbIH rpynno# Heifina, He
Obii ONpabpAaHHEIM; 3THYECKAs HEYHCTONJOTHOCTL KeCTs
KO# #EOBXOLHMOCTHIO CBA3adach ¢ HaydHO! omuGKOH. Aue-
THAXOMHHOBLI THNIHO3 AOJAFO MOAABAAJ CO3HAHHE Helpo-
(H31070I0B, M AHIUL OTHOCHTEJbHO HelaBHO pasHoobpasue
MeAHaTOpO3 CTAA0 HEOCTopAMBIM (aKkTOM,

IToueMy MeAMATOPOB MHOIO?

ouemy HeflpOHBI pa3Hble? DTUM BOMPOCOM He
BOJILHO 3ajaeTca Kaxawlii uefipo6uonor. Cy-
ilecTBOBaHHEe MHOMKECTBA XHMHYECKHX Mexa-
HH3MOB CHHANTHYECKOH nepelads, kKak OYATO, HE BBI3BAHO
HeOBXOMIMOCTbIO, XOpOUIO H3BCCTHO, YTO CO3JaHHBIE COB-
peMcuioli TexHuKOfi AyMaioWNC MAMHHB PEUIaloT, B npilki-
uune, nobLie 3a4aud M [pd 3TOM COCTaBJeHBl H3 KauccT-
BCHHO OAMAAKOBHIX HCKYCCTBEHHBIX HEHDOHOB, KOTOpGIe
B3anMoRefiCTRYIOT MexcAy co0Cii OAHHM H TeM Ke CHOo.o-
6oM. HavecTuo ganee, 410 mepsHasd KAETKA, CEKPETHPyi0-
Was B CBOHX CHUAMIUYCCKNX OKOHYAHUAX HEKAll MeaHaiop,
caMa OBIBaeT YyBCTBMTCALHA K TOMY K¢ Meuuatopy, T. <
MOCT NOCLJATL M TMOJAYYaTh CHIHAJbl OARAKOBOMH Xitui-
yeckoft npupoar, Tem He MeHee B KHDOM MO3re AMs B3qi-
MozefieTsHs Mexay neflpoHaMy UCHOoAb3YyeTCA-UeAasd Cepui
Pa3HBIX MeLiaTOpoB,
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3710 noBOMBHO cTpanHo. HM3BecTHo, uTo mpuposa npen-
NOYHTaeT, YToObl pa3JHYHBIE TPOSBJEHHS OAHON H TOH XKe
(QYHKIHH MMeNH OJMHAKOBYI0 XHMHYECKyl0O OCHOBY. Tak,
pasnble GOpMbI JABHKEHHSI (MbILIEYHBIE COKpauleHus, Gue-
HHSl DECHHYEK M T. I.) HUMeIOT eIHHbIHi XHMHUECKHii Mexa-
uA3M, OnHHAKOB XHMH3M GHOJIOMHHECUEHINH, J1axe Koria
CBETSITCA OYEHb JajieKHe APYr APYry OpraHu3Mbl. A TyT B
OJHOM MO3re OJHa H Ta e (yHKUHS — (PYHKUHA CHHan-
THYECKOH Tepeiauyd — OCYUIeCTBAAETCH € MOMOLLILIO COBEp-
LIEHHO Pa3HBIX MeXaHH3MOB. :

Pasnble MeaHaTOPHl HMEIOTCS He TOJNBKO Y MJEKOMHTa«
IOIIHX U JaXKe He TOJbKO Y MO3BOHOUHHIX. Tak, B Mo3re Ha-
CEeKOMBIX, MO0 MHEHHIO CNelHaJHCTOB, B KauyecTBe CHHANTH-
UYECKHX MNepelaTY’uKOB BBHICTYNAIOT TaKHe BelllecTBa, Kak
rayTamMar, raMMma-aMHHOMAacJasiHash KHCJO0Ta, aueTHJIXo-
JIHH, CEPOTOHHH, No(haMHH, HOpajipeHalHH. B HepBHBIX y3-
Aax yJANTKM Ha#JeHbl HeHPOHBI, MeAHAaTOPAaMH KOTOPLIX fIB-
As10TCA A0o(aMHH, CEPOTOHHH, aleTHJAXOJIHH, Bpocaercs B
rJla3a, 4TO 3TO Te e caMble BelllecTBa, KOTOPBE BBLIMOJIHA-
I0T MeIHATOPHYI0 (YHKUHIO B MO3re  MJEKOMHTAIOUIHX,
Mexay TeM MO3r MJEKOMHTAIOUHX — OpPraH COBEpPUIEHHO
HE DOACTBEHHLIN HH TaHIVIHAM YJAHTOK, HH LENOYeyHOll Hep-
BHOH CHCTEMe HAaCEeKOMBIX. '

Ecan orpannunthes BonmpocoM: «[Touemy Heliponn pas-
HBIE?», TO MyTb K MOMCKaM OTBETa NPEACTAaBJSETCS COBEp-
uweHHO HesAcHBIM. CHTyalHsi MeHSeTCs, eClH CBSi3aTh 3TOT
Bonpoc ¢ apyrum: «ITouemy HelipOHBI ¢ OAHHAKOBHIMH Me-
AHATOPaMH BCTPEYAIOTCS B Pa3HbIX HEPBHBIX CHCTEMAX, y
JaJIeKuX APYT OT Apyra oprannsmoB?» HeTpyaso y6eanTb«
Cf, YTO €CThb TOMbKO ABA BHYTPEHHE HENPOTHBOPEUHBHIX
crnocoba OTBETHTH Ha o6a BOMpoca OJAHOBPEMEHHO.

lunortesa, koropyio s npeanoxua B 1970 r., o6bsicasier
XHMHYECKHE PA3IHYHA MeXIy HeHPOHAMH TEeM, uTO Hall
MO3r H BCsl Halla HepBHas cHcTeMa — 3To cGopHoe oGpa-
30BaHue, o0beauHsIONIee HePOACTReHHbIe KJAeTKH. [Ipeano-
JlaraeTcs, 4TO KJETKH, HMelolue Mopdosornyeckine u (u-
3HOJIOTHYCCKHE CBOHCTBA HEHPOHOB, BO3HHKAJAH HEOAHO-
KPaTHO, HE3aBHCHMO APYr OT Apyra, 4ToObl BHINOJHSATH pe-
ryasiTopHble QYHKUMH B TeX TKaHSX, KOTOPble HX MOPOH-
au. Tlosxke Takme KaeTkn oO6beAHHHANCH, YTOOL B3aHMO-
AeilcTBOBaTL MeXAy coGoil. Tak BO3HHKAA eaHHAA HepB-
Had cHcteMa — CHavana anddysHas, a 3arem pasBHBLIAS
cofcTBeHHbBIe OPraHbl, TaKHe, KaK Haul TFOJOBHON H CIHH-
10fi MO3r WJH HepBHbIe Y3Jbl YJAHTKH. MHOXKECTBEeHHOCTD
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