Henpomepguatopbl n
HeupomMmoAaynAaTopbLI
LeHTpanbHOU HEPBHOW
CUCTEMDI.

BbUOreHHbIe aMUHbI U
HeunponenTtuabl LLIHC



Hawwu domsnonoriseckme v fiicnxmyecKkme
COCTOSIHUA UMEIOT onpenesrieHHyYo

HEeUPOXMMUYECKYIO OKPaCKY
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Pa3Hoobpa3sune cocTtosaHnm obycrioBneHo pasHoobpasnem
HenpomMmeanaTopoB N HEUPOMOAYSIATOPOB



[Nlepeaayvya Bo3OyXAeHNA B CUHANTUYECKOM
KOHTaKTe — ynpasnsemMbin npouecc!

Bo3moxHocTn MOAYIALUN
CUHaNTU4YEeCKOMN nepeaaum:

[lpecnHanTnyeckmne adodeKThl:
&‘pecvmammqecwﬁ
epOoH

N3MeHeHNe CUHTE3a,
HaKoMMeHns, BbICBODOXKOEHNS,

obpaTHOro 3axearta MmeauaTtopa.

[TocTCMHanTU4eckne aP@PeKThI:

N3MeHeHUe YyBCTBUTENTIbHOCTM np
PELENTOPOB, NSMEHEHNE N—
dbepPMEHTATUBHOIO
pacLlenneHns MmegmaTopos,

N3MEHEeHMEe aKTUBHOCTN CUCTEM
BTOPUYHbIX MECCEHKEPOB

S VS il

PeuenTopblHOCTcwHanThqukom|weM6paHu



Henpomoaynatopbl:

Moandpunumpyot adPeKT HEUPOMEANATOPOB

[lenctBne HenpomMmoaynaTtopoB — MeArieHHOEe pas3BUTue
n donbLUas NPOAOIMKUTENBHOCTb dddeKTa — CEKYHADI,
MUHYTb

Henpomogynatopbl He 006A3aTeNbHO UMEKDT
CUHANTUYECKOE UM AaXke HEUMPOHHOE NPOUCXOXKAEHWE

[encTtemne HenpomoaynaTopa He obsi3aTenbHO
NHULMNPYETCS HEPBHBLIMU MMMNYIbCaMU

HeipomonynsaTop MOXeT AeMCTBOBaTb Ha pasHble
y4aCTKU HEMPOHA, NPUYEM OENCTBNE MOXKET ObITh U
BHYTPUKNETOYHbIM



Henpomopgynsatopbl LLHC

BryoreHHblIe aMUHbI: katexonamuHbl 1
CEPOTOHUH (S-rngpokenTpuntamuH 5-I'T)

Henponentupbl: 18 cemeiicts, HO!

TEPMUH «HEUPONENTUA» B 3HAYUTENBHOUN MEPE
ABNSAETCHA YCITOBHbIM, MOCKOSIbKY OLOHM U TE XXE rpynnbl
nenTUaHbIX coeanHeHnin obpasyoTcs U paboTaloT Kak B
nepnepnyecKknx TKaHSX N opraHax, Tak U B CTPYKTypax
Moa3ra.

CnepgoBaTeribHO, HEKOTOPbLIE NENTUAbLI, KOTOPbLIE
OOHapyKnBaroTCHa B MO3re, ABnsaTCcs dparMeHTamu
KPYMNHbIX OEIKOBbIX TOPMOHOB, KOTOPbLIE AENCTBOBANN
Ha nepmdepun 1 NOABEPIIINCL PACLLUENTIEHUIO B KPOBW.
O4yeHb HEDOMbLLOE KOMMMYECTBO NENTUAOB BbIMOMHAKOT
pornb Henpomegmatopos LIHC



KaTexonamMmuHbl

MeTabonn4yeckum nyThb:

AMUMHOKMCIOTA TUPO3UH

a:locba

[lodamuH
HopagpeHanuH
PacLuenneHne KatexonaMmnHoB: AdpeHanuH
dEPMEHTHI

MAO (MoHoOaMWHOOKCHAasa) 1
KOMT (kaTtexon-O-metuntpaHcdepasa)



HopapgpeHanuH

Jlokanu3auua B moa3re:

[onyboBaToe mMecTo

Locus coeruleus mocTa moa3ra.
AKCOHbI pacrnpoCcTpaHATCAa I\,
Lumpoko. HopaapeHeprudeckue, i )
CMHANChl €CTb B pasHbIX /. |
otgenax LIHC — oT cnuHHOro Agr>
KOHEYHOro Mo3ra, B kope .~ ¥,
MO3)Xe4Ka 1 GonbLUNX
nonywapun. BelgeneHnume

Meauatopa npMBoauT K
OOfIFOBPEMEHHbBIM N3MEH M

CBO N RIHOHETEOS BI@IPOHHbIX
CEeTAXOpE3REFrbMAivAaCTEN.




PeuenTtopbl: a- 1 3-agpeHopeLienTopsl.

[0 MeTtaboTponHble a-agpeHOPELIENTOPbI - BTOPUYHbIE
MecceHakepbl nHosuntTonTpudgocdart (MP3) n
avauunrnuuepon (OAlN), cnegoBaTtenbHO, 9 EKThI
peanunsyloTcs Yepes BbIXod U3 AENO MOHOB KalbLUS.

[13-agpeHopeuenTopbl — aKTUBUPYIOT
ageHnnartumnknasy, BTOpUYHbIN MecceHaxep LAMO.



HopaapeHanuH B LUHC:

HenpoHbl Locus coeruleus npuHMmaroT ydactme B co3gaHum
onpeaerieHHoro ypoBHs aktueaunm doagpcrtaytowen LIHC,
OKas3bIBaloT perynupyroLlee BrnMaHne Ha ypoBeHb BHUMAHUS,
LiMKIa cCoH-6oapcTBOBaHME, OOYy4YEHUA U NAMATH,
TPEBOXHOCTU U BONMN, HACTPOEHUA N MeTabonnama Mosra.

[Tpn N30bLITOYHON aKTUBHOCTMN HOPAJPEHEPIUYECKON CUCTEMBI
MOryT HabnogaTbCs rMNepakTUBHOCTb U NCUXOTUYECKUE
nposaBNeHUd, Npu HegocTaTouHOW aKTUBHOCTH
HOpaApeHeprnyeckon cUCTeMbl — anaTusd, genpeccusa u
yXyAlleHne namaTu.

dapmnpenapaTbl ICUXOCTUMYMATOPbI: KOKanH, amdeTaMUHbI.
KokanH — ycuneHue Bblbpoca HopagpeHanmHa.
AMdeTaMUHbI — YMEHbLLIEHNE 0BpaTHOro 3axearTa.



HodamMuH
Jlokanusauua B mo3re:

[lodamMmnHeprmuyeckme HeUPOHbI
rmnotanamyca: MUMetoT (L
KOPOTKME aKCOHbI, KOTOPbIE UAYT Kf'/ P (L”\ RN

[IHEMPO3HOOKPUHHBLIM 30HAM

NOTPEBHOCTHO-MOTUBALIMOHHBI!
LileHTpaM rmnoTanamMyca

Topmo3Hoe BnuaHMe godamMmHa Ha <
CeKpeLuunto ropMmoHa nposiakTuHa — CTatuH e
rOHagOTPOMNHbLIX FTOPMOHOB M MPOSiakTUHA. \(f

[lodamMmuH B MOTUBALMOHHBLIX LIeHTpax
rmnoTtanamyca okasblBaeT yrHeTarollee N
AencTere Ha buonornyeckne MoTuBaLN: |

NULLEBYIO, MOMOBYI0, 0BGOPOHUTENBHYIO. Anpa’
MapannenbHo MOryT BO3HUKAaTb
NONOXUTENBbHbIE AMOLMOHASBHbIE rmnotanamMyca

nepexmBaHus.



HodamMuH
Jlokanusauua B mo3re:

AKCOHbI HENPOHOB YEepPHOWU
cybCcTaHUMM HanpaBnATCA K
KOHEYHOMY MO3ry, rae
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HodamMuH
Jlokanusauua B mo3re:

AKCOHblI HEMPOHOB A4ep
NMOKPbILLKN HAaNpaBnsarTCA K
KOPKOBbLIM 0OnacTsiMm:

qOSHATRAP AR KRIYRT B
NI A GBI BRT UBHOV

(66519 CRBINSTEI B, 1
EMPRBROeYI, BhUIafeHOV

e pOaC DB AKGAHGR C

SeHEOWRVE BECHEBM e M,
YvEER M oBMXKEHUAMN,

NamMaTbio, SMOLUNAMN. F]ﬂlpa MOKPbILLKN
cpeaHero Moara




PeuenTopbl: 5 TUNOB peLenTopoB.

(D1 — 3/4 BCcex peuenTopoB, METADOTPOMNHbIE, aKTUBUPYIOT
ageHunnaruuknasy, ysenmndmsaetcs LAM®. basanbHbie
sapa: oneaHbiv Wap, MMHAAanHa; rmnnokamn, HoBas
||<30pa. B 10 pa3 6ornee 4yBCTBUTENMbHbI K AOPaMUHY, YEM

2

(D2 — 1/5 BCcex peuenTopoB, METADOTPOMHBLIE,
MHIMOMPYIOT ageHunarTunknasy, cHmkaetcsa UAMO.
[lonocaTtoe Teno, MMHAanuHa, rmnnokamn U HoBag Kopa.

D1 n D5 - yBennunBalrT akTUBHOCTb adeHUNaTUuKnassbi;
D2, D3 n D4 — cHWXaloT akTUBHOCTb adeHunaTumknasbil



CepoTOHUH (5-I'T)

NMokanusauusa B mo3sre:

/ =SS SN o

Bonbluag YacTb akCOHOB UAOET p,o
MPOMEXYTOYHOTO N KOHEYHOrOo /) 4™
MO3ra : K monocartomy Teny, k\\ ol
NOBHON, TEMEHHON 1 ’ ) |
3aTblNIOYHOWN KOpE, NMOSICHOW |
U3BUNUHE, K MUHOANUHE,
OPEBHEWN KOpPE U runnokamny; K
MeguarnbHOU 30He Tanamyca u
gaapamMm runortanamyca; K YepHou
cybCcTaHuun, YHETBEPOXONTMUIO U

LIEHTPpanbHOMY CEepoMYy BELIECTBY

cpenHero Moara. Anpa UJBHE(NMEFTWH.HOHI:
cpeaHen3#AITU BRSO SO A rd BEHEHY

mMo3ra, m&8©er&n cpegHero mosra.



PeuenTtopbl K S5-I T: MIOHOTPOMHbIE U

MEeTabOoTPOrHbIE
[5-HT3 - peuentopbl NOHOTPOMHLIE

[15-HT1— Heckonbko NoaTunNoB, npe- 1 NoCTCMHaNTU4YeCKue,
NHIMOUpPYET ageHunaTuuknasy

[15-HT4 n 5-HT7 — Heckonbko noaTnnNoB, akTUBUPYET
ageHunaTtuymknasy

[15-HT2 - ¢ dooconunason C (BTOPUYHLIE MECCEHOXKEPDI
Nd3 n OAlN), yalle noctcnHanTuydeckue

EcTb cxoncTBo MeTaboTponHbix 5-HT peuenTopos C
BdLEHHEAKBRYEEEH MAR(PHOaMIHOOKCMAA30M)

HopagpeHanuH nHrmbmnpyet BeIDpPOC CEPOTOHMHA.



CepotoHuH (5-I'T) B LHC:

CepoTOHMH OKa3biBaeT BUSIHNE NPaKTUYECKN Ha BCe
CYLLLECTBEHHO BaXkHbl€ CTOPOHbI AEATENBHOCTM MO3ra:

[lyyacTByeT B yrnpaBrieH1un ypoBHEM O0O4PCTBOBAHUA

[0 yyacTByeT B paboTe CEHCOPHbIX CUCTEM,

[lcBsi3aH ¢ 00y4YeHnem

[IBnngeT Ha popmMmupoBaHne MOTUBALIMKA, cneaoBaTENbHO, U
Ha SMOLUMOHalnbHY0 cdepy

[lponcxognT B3anmogencTene ¢ adodpektamm KatexonamMmmnHoB.
B pamkax cucrtemsl CoOH — 604pCTBOBaHME CEPOTOHMUH
KOHKYpUPYET ¢ AopamMnHOM 1 HopagpeHarnmHOM, Bbi3biBas
CHWXKeHne ypoBHs Bo30yxaeHusa LIHC.

Agpa wBa v cBA3aHHOE C HUMW LeHTParibHOE Cepoe
BELLIECTBO pacCMaTpPMBaOTCA KakK BaXXHEULLNE LIEHTPLI CHa,
BKITHOYEHME KOTOPbLIX BEAET K 0bLemy TopmoxeHuto LIHC



CepotoHuH (5-I'T) B LUHC:

B CeHCOpHbIX 30Hax KOpbl CEPOTOHMNH BINUAET HA HEUPOHbI
obpabaTbiBatoLLie CEHCOPHYIO MHJOpMaLUIO:
3PUTENbHYI0, TAKTUMbHYIO, CITyXOBYIO.
[TpegoTBpallaeTcs N3dbITOYHOE pacrnpocTpaHeHne
CEHCOPHOro BO36yxaeHMNS N0 HEMPOHHBIM CETAM,
nponcxoauTt «dPOKycupoBKa» curHanoB. bnokaga atoro
MEXaHM3Ma MOXET CUITbHO UCKa3nTb NPOLECCHI
BOCMNPUATUS, Bbl3BaTb CEHCOPHbLIE UNTHO3UN U
rannoounHauun.,

CxoaHoe AencTBme CEPOTOHUH OKa3bIBAET U HA
accouuaTUBHbIE 30HbI KOPbI, Aenasi NpoLecchl MbILLUIEHUS
bornee «opraHn3oBaHHBLIMINY.



CepotoHuH (5-I'T) B LUHC:

B oOy4yeHnU cepoTOHNH y4yacTByeT B bonbLuen
CTerneHu B BbIpaboTKe HaBbLIKOB,
NO3BOJSIAKOLWMX MONYYUTb NOSIOXKUTESNIbHOE
noakpenneHue,

HA — BbipaboTka HaBbIKOB n3bderaHus
oTpuuaTtenbHOro nogkKkpensieHus



Bbnokaga nocTCUHaANTU4YEeCKUX CePOTOHNHOBLIX
peuenTtopoB LSD — auatunamumaom
FIN3ePruHOBOU KUCNOTbI — ransiltoLUHOreHOM.

[TneBble NPOAYKThI C
NOBbILLEHHbIM
cogepkaHnem
TpunTodaHa: PUHUKMU,
B6aHaHbIl, CIUBbLI, UHXNP,
NoMUa0pPbI, MOJIOKO,
CO4, YepHbIN LWoKonaa,
CNoCcOOCTBYIOT
BUOCUHTE3Y CEPOTOHUHA
M 4acTo ynydLiatoT
HaCTPOEHMeE.




Henponentunabl. PeuenTtopbl K
nentngam LUHC.

B kaTeropuio HenponenTnaoB OObLIYHO
BK/HOYAKOT Manble U cpegHue No pasmepy
nentuabl oT 2 oo 50-60 amnHokucnot. bonee
KpynHble nentuabl cebiwe 100 aMmmMHOKUCHOT
OTHOCSITCH K KaTeropmm perynsatopHbIX
OernikoB: HEKOTOPbIe FOPMOHbI, (pakTopbI
pocTa KNeToK u Aap.



Heunponentuas! (HIM) cpean BewecTB, y4acTBYHOLUX B
MEXKJFieTOYHOMU nepenayvye CUrHarnoB - «CUTHarbHbIX

MOIEeKyJI»
Tun BellecTBa U XxapakTep 4eNCTBmA BeluectBa
HenenmudHbkie Helpomeduamopesl: AMUWHOKNCIOTHI,

npenmMmyLlecTBeHHO nepenadya curHarna B | aueturixosrnnmH, aMnHbl
npeaenax cnHarica

PezyrismopHbie nernmuokl: MOryT Marnble n cpeaHue
nepenasaTb CUrHam B CUHance, B 30Hax | perynatopHble nenTuabl, B
MEXKMNETOYHbIX KOHTaKTOB W/Unu TOM YuCne HenponenTuabl -

OCyWwecCTBIIATb ANCTAHTHYIO perynaunto Ao 60 amuHoKMcnoT

HenernmudHbie mKaHesble 20PMOHbI. [MpocTarnaHavHbl,
CurHan 4Yepes MEXKITETOYHbIE KOHTaKTbl | JIENKOTPUEHBI, TPOMBOOKCAHHbI.
NUNn K bnuanexatlymm KreTkam

[OpMOHBI: CTepounaHble TOPMOHBI,
He nepepatot curHan B cuHarice, ©enkoBbl€ rOPMOHbI, KPYMNHbIE
OUCTaHTHbIE PerynaTopbl nentugbl (bonee 60

aMWUHOKUCNOT), U21A
agpeHanuH




Ocob6eHHOCTU CUHTEe3a U BblaeneHus

HeunponenTugos

[PasneneHunmne obnacrten cuHTesa v BbICBODOXAEHUSA NEeNTUAOB:
CUHTE3UPYIOTCHA Ha pnbocomax, BblAENSOTCA B HEPBHbIX TEPMUHANSAX.
CKOpOCTb CMHTE3a NenTuaoB perynmpyeTca B Tenax KrneTok, nocrne 4Yero
nenTuabl 4OMKHbI ObITb NEpPeHEeCEHbI aKCOHHbIM TPAHCNOPTOM B
TepMuHarneb. [poueccol MOyT MeaneHHee CUHTE3a N XPaHEHUS
HenenTUAHOro MegmaTtopa B OKOHYaHUM akCcoHa.

[IKonu4yecTBO BLICBOOOXXAAEMOro nenTnaa, orpaHUYeHo ero
KOSTMYECTBOM, HaxXoAALWMMCA B TEPMUHATN.

13 ddekTMBHOE B3anmoaenucTemne NenTnaoB ¢ peLuentopamMm npoucxoanT
npu 6onee HU3KMxX KoHUeHTpaumsax (10719 — 10 M) , yem cBsA3bIBaHMe
HN3KOMOIEKYMAPHbLIX Knaccuyeckux meamnaTopos, Hanpumep, AuX (1077
—10* M).

[MexaHun3mMbl yaaneHma MmeanaTtopoB U3 CMHANTUYECKOU LLENN
OENCTBYIOT MeadslieHHee, YeM A4S KNnacCU4eCKNX MeanaTopos.

[PeuenTtopsbl K nentnagam MeTaboTponHble, BCNneacTBme 3Toro, 4EUCTBUE
nenTmnaa Ha KneTky peanusyeTtcs nNpu HeOONbLIOM KONIMYeCcTBe
BbIAENMBLLUNXCA MOSEKYIT.



HekoTopble cemencTtBa HeUponenTuaoB

CemencTeo [pynna [Mpencrasutenu
HenponenTnaos HenponenTnaos

[unnomanamu4yeckue JInbepuHbl TnponnbepuH

nubepuHbl u cmamuHbl | CTaTUHBI ComaTtocTtaTuH

OnuoudHklie nenmuobi OHOOPMUHbI B-,y-,a-3HO0PMUH
OHKedanuHbl MeT-aHKkedanuH

MenaHokopmuHbi KOpTUKOTPONUHGI ALPEHOKOPTUKOTPONMUH
MenaHOoTpONUHbLI N ero oparMeHThbl

Ba3soripeccuH-mouyuHbl BasonpeccuHbl Apr-Ba3onpeccuH
TounHbI OkcuToumH

[lerimuObI, cXOOHbIE C

facTpuH-14,-17,-34

2acmpuHoOM XoneumncToknHmnH-33,
-8n-4
TaxuKuHUHbI BewecTtBo P




CemencrBa HeuponenTnaos

[MnoTanammnyeckne NMGepPuUHbI U CTaTUHbL: TPAANULIMOHHO
accounmpyroTca ¢ rmnotanamMmmnyeckoun perynsaumen
BblAENMEHNA TOPMOHOB rmMnousa, ogHaKko KaXkabin U3 HUX
nMeeT aPdeKThI, OCyLLEeCTBNAeMble brniarogapsa 4eNCTBUIO
Ha HEMPOHbI N OpYyrue KNeTku Mo3ra u opraHm3ama B LENOM.

0TnponndepuH —CTUMYNATOP 3MOLIMOHASTIBHOIO NOBEAEHUS,
OBUraTernbHOU akTUBHOCTU N OblXaTenbHOro LeHTpa

[KopTukonndepuH — nogaeBnsgeT noTpedneHe nuun u
NnonoBoe noeegeHmne, CTUMYNATOP 3MOLMOHAaNIbHOIo
noesegeHns

[I'oHagonnbepuH — HE TOSbKO YCUIMMBAET BbIXOM
roHagoTpPONUHOB, HO U HEMOCPEACTBEHHO aKTUBUPYET
NoroBOEe NoBendeHne

[IComaTocTatuH — yMEepPEHHbIN MHIMBUTOP OObLLOro Ynucna

dOYHKLUA



CemencrBa HeuponenTnaos

OnunoungHble nenTuabl: 60NbLWNHCTBO UMEET
obes3bonmeatoLlee gencrtene. TopMo3AT AblXaTenbHbIN
LEHTpP. Y4YacTByOT B pOpMUPOBaAHUN arpecCUBHOIO
noBeOeHUsa, COCTOSAHUWN, CBA3aHHbLIX C YOOBIETBOPEHUEM
MOTMBaLUWMN, B YACTHOCTU, NMULLLEEBON, POPMUNPOBaAHUN
YyBCTBa «BO3HarpaxaeHusi», CTPECCOPHbIX U adanTUBHbIX
NpoLLeCcCcoB, arnkoroyisHoM U HapKOTU4YEeCKOU 3aBMCUMOCTMN.
Y4acTBYOT B HEMPO-UMMYHHbIX MOAYNATOPHbLIX NpoLieccax.

MpoBeaeHune 6oneson
YYBCTBUTENBHOCTU

MexaHunam
K’Q MOOYNSATOPHOrO
@awem.,.ﬁ obe3dbonmearoLlero

onuart Y
€ nencTBnsa aHO0reHHOoro
onuvaTta




CemencrBa HenponenTnaoB

AOPEHOKOPTUKOTPOMUH: N3BECTEH KaK rmnodounsapHbIn
rOPMOH, O4HAKO NPMHUMAET ydacTue B KOHTPOre YPOBHSA
BHUMAaHWUA K BHELLHUM cuUrHanam, 3arnoMmHaHus.
BasonpeccuH n OKCUTOLMUH: dopMUpoBaHME
OOonroBpeMeHHOU namaTtu. BasonpeccuH — CTUMYNATOP,
OKCUTOLUMUH — YaCTUYHbIN UHIMBUTOp. [Npsimoe nnu
onocpenoBaHHOE OEUCTBUE — OUCKYTUPYETCS.
XONEeUNCTOKUHMHBLI-33, -8 n —4: XLIK-8 o4eHb MOLLHbIN
NHrIMOUTOP NuienobbiBaTenbHoro nosegeHuns. XUK-4
BbI3bIBAET COCTOAHNE TPEBOXHOCTU N CTpaxa.
BewiectBo P: nepBbi U3 HenponenTuaos,
NOEHTUMPULMPOBAHHBLIN KaKk HEMPOMELNATOP B NMYTAX
NpoBeaeEHNS CEHCOPHBLIX MMNYribCcoB. ObrnagaeT OYeHb
CINOXXHbIM CMEKTPOM LieHTpanbHbIX U Nepugepnyeckmnx
9P eKTOB.



Okcupg asota NO

1-2% HEeMpoHOB MO3ra — KOpbl, rmrnokamMmna m nosocaroro
Tena cogepxat HeupoHanbHyo dopmy NO-CUHTa3bI.
Copepxawme NO-CcMHTa3y HEMPOHbI KOPbl DOMNbLLINX
nonyLwapum cneymdouyHo MHHEPBUPYHOTCSH
XONMMHEPrn4YecKkuMm HempoHamm 6asarnbHbIX S40ep
nepegHero mMosra, Takke MMerLmx Bolcoknn ypoBeHb NO-
CUHTa3bl.

N36biTouHas npoaykuma NO - HempoTokcu4yHocTb. CO —
OKMCb yrrepoaa — no3gHue HeBpPOsiormnyeckne nocneacTeus
MexaHn3mMbl 4eNCTBUA: Yepes pelenTopbl-depMeHTHI,
bnarogapst cnocobHOCTM NErko NepexoanTb Yepes
MeMOpaHbi.



