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JlnuHa 43 cwm,
BeC 35 1p
107 HelipoHOB

Oyukimn:
[TpoBoadmIas

Hagaapaas o6paboTKa

HHMOOPMAITIHI

31 cermeHT:
LLlenHbin 8
[pyoHon 12
[1OSACHUYHbIN S
KpecTuoBbin 5
KonyunkoBbin 1




C epO e BeH.Ie CTBO : [lertnoe 1 HOHCHH‘JHO—KP@CTHOBO@

YTOAIIEHUSA

LleHTpaABHBIN KaHAA

B 00Bbeme o00pa3yer cToAOBI

Ilepenuue pora - Tena
MOTOHEUPOHOB

3aJIHHE pOra — BCTaBOYHBIE
HEUPOHBI (AKCOHBI K TIEPEIHUM
poram, NPOTHUBOIOJIOKHYIO
CTOPOHY, IPYTHUE CETMEHTHI)

Dorsal

Flexors /

Axial
boxosrre pora (rp, moscH)- muscles

Distal

CUMIIATHTYCCKUC HpefaHrAI/IOHapr muscles

KPECTIIOBBIM OTAEA —

Extensors
HapaCI/IMHaTI/I‘IGCKI/IC HperaHFAI/IOHapr

Medial —=—— |_ateral



beaAoe BerrecrBo

Bocxoasarme: Hucxoaamue:

3 _—Lateral
Fasciculus gracilis s . corticospinal tract
E?Jss(t:cia‘:r?c!tls suneaius </ & AT, . ___._‘__...--——Rubrospinal tract
spinocerebellar tract /£ L% O < Anterior

Anterior —~ [ reticulospinal tract

spinocerebellar tract SN\ RY > e Lateral
T % \ ' &/ reticulospinal tract

Lateral spinothalamic tract-" " ——Olivospinal tract

Anterior spinothalamic tract — ———= \NS® == Anterior
2 § e fé corticospinal tract

e ::/’J : ;\_
; —Vestibulospinal tract
Tectospinal tract

© BENJAMINCUMMINGS

HepBHble BONMOKHA CMMHHOIO MO3ra pacrpoCcTpaHAKTCA B
TPEX HanpasBneHnsXx:

= Bocxoasmue / K BBICIINM HEHTPAM B TOAOBHOM MO3re (CEHCOpPHBIE
BXOABI)

s Hucxoadmme / Kk cCHHHOMY MO3Iy M3 BBICIIAX [IEHTPOB TOAOBHOTO
MO3ra (MOTOPHBIN BBIXOA)

= KommccypaspHbI€ - OT OAHOU YaCTH CIIMHHOT'O MO3Tra K APyTrOM




TpakTbl 6€A0T0O BEIleCTBA

1. nepeAnnii KaHATHK: 2: DOKOBOM KAHATHK:

HUCXOAALIE ITyTH:

*IIEPECAHUN_UPAMUAHBIN (OT KOPHI,

IIPOU3BOABHBIE ABIKCHUA)
*] [okpHBIIIIEYHBIN (OPHEHTHPOBOYHAA
pEeaKIIHsA, IIOBOPOT TOAOBBI HA CTUMYA) -HUCXOAAIIINEC IIYTHU:

*Bectubyaro-crimaanpHbIl (paBHOBECHE) *KPACHOSAACPHBIN (CAOKHBIE ABUTATEABHBIC
*PeTHKyAO-CIHHAABHEIN (HEIIPOU3BOABHBIC ITPOTPAMMBET)
b

ABHZEHIH, CaMBIH APEBHIID) *0OKOBOM HUPAMHUAHBIN (OT KOPBI, IPOU3BOABHBIE

ABITKEHUS)

3: 3aAHUU KAHATHUK:

Corticospinal \
tract \_ Lateral

gl (OT KOJKI, MBIIIIIT, CBA3OK, B
- Rubrospinal )

tract IIPOAOATOBATBIN MO3T)

\ Medullary *ToHKUIT — OT HIKHEN ITOAOBUHBI
e e reticulospinal
Tectospinal — — tract TCAQA
tract : >
Pontine
reticulospinal
tract

Vestibulospinal
tract

Y
Ventromedial
pathways




I'oAoBHOI MO3T DmOpHorenes

1100-2000 rp (B cpeanem 1350) 3aKAaAKA U3 IKTOAEPMBI

vesicle
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ﬂ e
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Mesencephalon

Hepsras TpyOKa pasaeAdercs Ha

Spinal cord

50 cyTKIr Ha 3 MO3TOBBIX ITy3BIPA

00 cyTKIT — Ha 5 MO3rOBBIX IY3BIPEU

3 Hux dopMupPYIOTCH 5 OTAEAOB
MO3ra:
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S ' M hal
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__—- Spinal cord

\



CTBOA MO3ra

OTAEABI

Coaepxur:
*Aapa
] IpoBoadIIE IIyTH

Medulla oblongata

*PeTukyAspHyIO POopMALIHIO




IIpoAOATOBATHINT MO3T

Oyuxrm:
1. TlpoBoasdmias (Oeaoe BEmIECTBO)

Coaepxur:
1. AxcoHBI (IIPOAOAKEHHE
CIIMHHOMOS3I'OBBIX TPaKTOB)

a) HICXOAAIIHE (IIEPEAHUIE OTACABL)
0) BOCXOAAIIINE (3AAHUE OTACABI)

IEePEKPECT ITUPAMHUA
BerHHe HOKKI

MO3KCYKa

Ipanuya
np0o00s1206amozo
S Mo32a u mocma
npoxooum no



3aAHUM MO3T

Bxarogaer (I)yHKuI/II/I: UMIIYABCBL OT

03>KEYOK, PELIEITOPOB AHIIA, PE(PAEKCHI

MocT (Bapo AI/IeB)‘ (KaIrrreAb, TAOTAHUE MUTAHUE,
[Tepeansisi gacTp — Hazwuc: 1032 M T.IL.), ABIXaHHC,
4) HUCXOAAIITHE IIPOBOASAIIIHIE ITyTH PETyAALIA AABACHMA,
0) AApa MOCTa CATOHOOTAEAEHUE.

77

3aAHAA 9ACTh — HOKPHIIIIKA:

a) peTuKyAsfpHas POpMaIu

0) AApa 5-7 HEpBOB (TPONHUYHBIM,
OTBOAAIIIAM, AHIIEBOIL)

B) BOCXOASAIIINIE IIPOBOASAIIINE Ty TH

L B
| B
! o

CpeAHEE HOKKH MO37KEUK

Ha 3aane# ctopone — 4-if :KEAYAOTEK

Ipanuua
CBCPXY — Hapyc, AHO — pOM6OBI/IAHa}I AMKaA, BI)ICTYHQ.I‘OT npoooﬂzogamoeo
AAPA YCPEITHBbIX HEPBOB (‘IYBCTBI/ITCABHBIX nu MOTOPHBIX) Mo32a u mocma

npoxooum no
I'panuyy mocma u cpeonezo mosza (HOHCKU
Mo32a) onpeodenaiom no mecmy evixooa IV napwt
Hepeos —
(striae medullares)



I O6oHsTETHHBIHE OO6oHsATENbHBIN mUTENNi HOCa (00OHIHHE)

11 3purenbHbiiiz Ceruarka ria3a (3peHuc)

UepenHbie HEPBBI (12 IITT)  w tmwcmse mporposcrops s

s0510Ka (MBIIIEYHOE YYBCTBO)

- Momoprivee g0pa Curue - cericoprsie A0pa
Keamuie - secemamusiivie a0pa IV Brokossiiz To e,

V Tpoitanunbiiiz 3yObl 1 KOXKa JIHIA

V1 OtBomsmmuiiz [TponpromnenTopbl MBIIIIL [IA3HOTO S0J0Ka
(MblIEyHOE 9yBCTBO)

VI Jluneroit = BkycoBble MOYKH MEpeqHEi YacTH A3bIKa

VIl CiyxoBoiiz VimTka (Ci1yx) U MONYKPY>KHBIE KaHaIbI (1yBCTBO
PaBHOBECHSI, MOCTYATEIHHOTO JABIKCHHUS M BPAIICHIS)

IX SI3piko-mioTouHbIE BKyCcOBBIC MOYKK 3aJHEH TPETH SI3bIKA}

CIIU3UCTas INIIOTKU

X Bryxnatomnuii: HepBHbIe OKOHYaHHS BO MHOTHX BHYTPSHHHX
opraHax (Jerkux, *eiynKe, aOpTe, rOpTaHu)

XI Jlo6aBounblitz MpInims! mieda (MBIIIETHOE TYBCTBO)

XII Toxbsa3prunbiiis MBIIIIs! s3bKa (MBIIIEYHOE YYBCTBO)
nucleus tractus solitarius

Nucleus n. hypoglossi (XII)

\
Nucleus ambiguus



Cocrour u3s:

e Mo3>keuok (MaABIN MO3T)

qcpBi

3 Imapbl HOXKEK:

a) Kopa — o6pasyer OOpO3ABL:

APEBHSA, CTapas — TOHYC, 11034, - BEpXHUE (K CPEAHEMY MO3IY)

HOBAas — ABUTATEAbHBIC HABBIKI - CpeaHHe (K MOCTY)

- HIDKHHE (K IIPOAOATOBATOMY MO3IY)

TPH CAOS:
-MOAEKYAAPHBIH,

-raHrAMOHAPHBIN (KA. [Typkuabe (raMk — BbIXOA),

-3€PHHUCTBIN DyHKIINMH: COOTHECEHNE MOTOPHBIX
0) Beaoe BemecTBO KOMAHA C IIOAOKEHHUEM TEAAQ,
B) JdApa (3yOuaToe, IPOOKOBHAHOE, IITAPOBUAHOE, IIIATPA) 3AIIOMHHAHUE MOTOPHBIX IIPOTrPAMM

Cerebellar cortex

White matter

Thalamus

Red — \

nucleus

Pontine
nuclei
Cerebellar

nuclei
(Interpositus)

rd

Dentate nucleus

Rubrospinal
tract

dppOHTAABHBIN Cpe3 Uepe3 MPOAOATOBATHIN MO3I I MO3>KEUOK



CocrouT mu3:

CpeAHUi1 MO3r

IMOKPBIIIIKHA
Ho>xek mo3ra

Lemniscus RORQL Colliculus
medialis —= superior

&

HOKprLHKa

- AApa 3 u 4 YepeIHbIX HEPBOB
(TAa30ABHUTaTEABHBIN U OAOKOBBII)

P s | Tractus - KpacHOE AAPO (HAY2AO MOTOPHOIO TPAKTA)

Substantia pyramidialis
e ,f/ AAPO
J

Nucleus TAA30ABHTATEABHOTO Tractus

ruber uepsa (3) sorticopontinus

- yepHas (verannn) cyocTaHIud (Aodamum)
- peTuxyAdpHas popmanus

HoxKKn: TpOBOAAIIIAE TPAKTDI

vacalvinzise

- MOTOPHAs PEAKITUA HA CBET U 3BYK, AKKOMOAAITUSA

CrsCasti . (ETBEPOXOAMHE)

- ABUTATEABHOE OOyUYEHUE, YIIPABACHIE KOHEYHOCTAMMI
(KpacHOE AAPO); nan0102usl: Lunepmoyc paseubaniesedn

- HOAOKHATEABHOE ITOAKPEIIACHIE, MHUTTHAIIIA CAOKHBIX

.-/‘ ‘I

ABUTATEABHBIX aKTOB (depHas CYOCTAHIINA); 7ari0102UA

WU30Qperins, napKuHcoHoIM.



SPI/ITCAbeIfI

A0 150 aaep,

BBICIIIUI ACCOIIATUBHBII

TPakT (2 <.M. HEPB)

LHEHTP PENTUANI

Taramyc (AHO TPETBETO KEAVAOUKA)
— OKOHYAHHE CTPYKIYP CTBOAAQ,
[IEPEKAFOYCHIE BCEX CCHCOPHBIX Iy TEH TaAﬂMYC

I umorasamvce

- HEUPOYHAOKPHUHHBIU OPIaH T HHOTaAaMYC
(ox. 40 saep — T°C, oOmeH B-B,

BEreTaTUKA, SMOINH, ITUIIEBOE, IIOAOBOE, 9HI/ICbI/I3
POAHUTEABCKOE U T.II.,

PUAMSUHT - (DAKTOPDEI) KOACHYATBIC TCAA

Gluisten)z!

- - I I/IHO(l)I/IS COCIIEBHMAHBIC TCAA
—HGHPOSHAOKPI/IHHI)IH ()pfﬂH

(IPKAAHBIE PHTMBI, MEAATOHHH) (CocrieBUAHBIC TeAd — (JacThb Kpyra Ilarrera)

FI/IHOQbI/IS— BBICITIas S9HAOKPUHHAA KEAE32
KoaAenyarbeie TeAa

a) Herpornnodus (aAKCOHBI TUITOTAAAMYCA) B) ITPOMEKYTOIHAS

_HpOAO/\‘/IerI/Iﬁ 3pH IT€ABHOTIO BaSOHPCCCI/IH, OKCHTOITIH AOAS (MCAaHOL[I/IT—

1 CAYXOBOI'O IIyTEH -
: : 0) aaeHOTHIIOU3 (FKEAC3UCTASA TKAHD) CTHMY AMPYFOIIIHIT

TPOIHBIE TOPMOHHI (6 IIIT) TOPMOH)



COCTOUT H3:
*0a3aABHBIX AAEP

KOHCIIHBIf/i MO3I *KOPBI OOABIIINX OAYIIAPHI

Ba3zaAbHBIE 9 Apa: *KOMHCCYP (COEAMHEHUI MEKAY HIMM)

Cepoe BEIIECTBO B TAYOMHE KAKAOT'O ITOAYIIIAPHS,
(100 Goxosvivu scenydouramu)

Cocrounr us:
ITOAOCATOTO TeAd (DAEAHBIN ITap, CKOPAYIIA, XBOCTATOE AAPO),

OTpaABI (AaTepasbHEE OAEAHOIO II1apa),

MUHAAAUHEL (B TAYOMHE BUCOYHOM AOAH) BXOA — U3 MOTOPHBIX 30H KODHI,

BBIXOAN— B TAAAMVC. YCDHVEO C 6CTaH 12050 %! .
Dyuknus: A yC, ICPHY y 18 AP

opraHns aInuAa ABUTATCABHBIX Hp Ol"p aMM

VL nucleus of
thalamus

' 4 /, Basal ganglia
/ > and associated
structures

Caudate ~
%~ nucleus '|‘

== Globus
pailidus

<

Subthalamic
nucleus

Substantia
nigra



cepoe BEIIECTBO CHAPYKH,
TOAIIIHA 2-3 MM,

Kopa 00ABIIINX moAynrapui

~ 14 MApA. HEIPOHOB

Cnoun |, moneKkynsapHbIN
(a) Six layers of cortex (b) A single pyramidal neuron

Cnowu Il, Hapy>XHbIW 3€ePHUCTbLIN

Cnon lll, Hapy>XHbIN NUPaMUAHLIX ARy ‘ ¥ Apical
] \ dendrite

Cnow |Y, BHyTpeHHUN 3epPHUCTbIN

Cnown Y, BHyTPeHHUN NMpaMnaHbIn

PRI ; Cell
Cnon YI, unn mynstucopmMHbIN « L (o]l ' body
MOAYABHBIN IPUHITUTI |
OPIaHMU3AINI, HAIIPUMED, > i ‘ )Basal

‘ a5 > 4 dendrites
KOAOHKH — B CEHCOPHBIX
00AACTAX, COOCTBEHHOE

KPOBOCHAOKEHUE.

ST

100 pm

PasAngyrbIE 30HBI KOPBI UMEIOT

Pa3HOE PA3BUTHE CAOEB: White
matter
CCHOprIC 30HBI; BXOA — OT

TaAaMycCa,
400 pm © 1998 Sinauer Associates, Inc.

BP02171.PIC

MoropHbIe 30HBI — pasBUT V
CAOU, BBIXOA — K
MOTOHEHPOHAM, CTBOAY,

F;f]’)n AT TYTCTAY TATYTTYTITNTATYICINY



Kopa 0oApmImx moAyrmapuu

—O6p213y€T BBICTVIIbI - H3BUAMHDI,

MEKAY HUMU YTAYOAECHHUA — OOPO3ABL,

ACAAIITHE KOPY HA 5 AOAEI:

- IIEHTPAaABHAA 00pPO3Aa -
Temennan
-AaTepasbHasA OOPO3Aa-
Buicounas
3arpIAOUYHAA
OcrtpoBkoBasn

30HBI ACAAT HA

52 moas (bpodmarn

BayTpm AOA€HT BBIACAAFOT 30HEI
*IIepBUYHBIE (KOPKOBBIE IIPEACTABUTEABCTBA

AHAA3ATOPOB - KapThI aHaAI/ISaTOpOB).

*BTOPUYHEIC (CBA3AHBI C IIEPBUYHBIMU 30HAMM), Y3HAIOT
0OpaskI

*ACCOIINATHUBHBIC (Ha FpaHI/IL[aX TCEMCHHBIX, BUCOYHBIX 1

3aTBIAOYHBIX, B AOOHBIX AOAfX). AHAAHU3 M CHHTES.

uﬁngaanaﬂ
opo3pa
MOTOPHA4A B CEHCOPHA4A

/ KOPA

TemeHHaqa

3arblioyHasa
nons

JlaTtepanbHas
6opo3aa

Buco4Has

nonsa



Frontal lobe " =

-

><//
/ Perception of
space and
location, of limbs

Plansfor

movements -

and memories )

Visual pereeptions

and+hemories -~ s
7 Occipital I

Corpus
callosum

(Mammill(»
\_ thalamic tract
e Anterior

~ > Basal \\ nucleus
\ forebrain of dorsal
nuclei thalamus

—

! / N ~ o
Ol[dc[ory . g 5
bulb e

—— > Hippocampus——

D yHKIIMNU KOPBI

1. ABmokenue:

TeAa (IIPOEKIIUU B IIPe- U ITOCTIEHTPAABHOU
n3BUAIHE- yeAoBeuek [ lendpuapaa), mrcemo, pedn
(3oHa bpoxa)

2. BocipuATHUe (3peHue, CAyX, OOOHAHHE, OCA3AHHE,
BKYC), IOHIMaHIE pedn, yreHue (30Ha Bepauxke)

3. amorum + mamaAre (kpyr [lamena, AmmoOmrdeckas
CHCTEMA):

- A€KAapaTUBHAA (THIIIOKAMII, COCIICBHUAHBIC TEAQ)

- mporeAypHasa (MHHAAANHA, MO3/KEYIOK)

Aarepasm3sanua - pasacAcHUE (DYHKIIHIT MEXKAY IIPABBIM U
AEBBIM IOAYIIapUeM (LIEHTPHI IUCbMA U PEYH Y IIPABIICH-
EBPOIICHIIEB CAEBA).

AeBoe moAyIIapue — aKIeHT Ha AOIHKE, CAOBAX

[IpaBoe moayIapre — Ha 0Opa3ax, IPOCTPAHCTBE, SMOLIHAX.



Kpyr Ilanena (AmmMOunueckasa cucrema)

*AcconmaTuBHAA KOPa - CO3HAHHE
IlosicHasA M3BUAMHA - BBICHINI EHTP 3MOIUN (BXOA B CUCTEMY)

*I'mnokamm — «reHepaTop» 3MOIUM (B T. U. BXOA C 30HBI Bpoka) +AoAaroBpeMeHHAaA IaMATh
*MaMUAAAPHBIE T€AA — 3ATIOMUHAHUE, OLICHKA 3HAYUMOCTHU 3MOLIUU
TaaamMyc — CEHCOPHBIM BXOA

FHHOTaAaMYC — BCICTATHBHOC oMuir AAAMHA — B3BEIIIBAHIE

2 — o
COIIPOBOXKACHME IMOLIMH KOHKYPHUPYIOIIHMX dMOLHi (arpeccusi/ 0CTOPO’KHOCTB)

MO30/MMCTOE TE/IO  NEPEQHWE ANPA
TAIAMYCA

, - MOACHAS :
5 W3BIIMHA ?Q‘ e CPELHAA MO3T

/ = S 3agHmi MoST
® PR | ¢
£ |

3 NEPELHAN ;
M%%!’ / . CIMHHON

MO3r

CeHCcoOpHBIE TUNMOKAMN MAMUNNAPHBIE x\

CHIHA LI O CHI'HAJNAX TENA FTUNOTANAMYCA
[POMEXYTOYHbIA MO3I™ B

T
S
D




AnMOuKa u pa3zandHbie PYyHKIIUU MO3Ta

Planning Cerebrgl Cortex

Frontal Cartex W

o

A / Thalamus

Cingulate Cortex

V Hippocampus _ .-

Entarhinal cortex

Prtuitary Gland

Midbrain




beaAoe Berrecreso OOABIIIHX
IIOAYILIAPUUA

(xoMuCCYypBI U IIPOCKI_II/IOHHBIC BOAOKHA)

HN\V@”@ : ITpoexkimnoHHBIE BOAOKHA B
;\'\. é\\f " OeaoM  BelmecTBe  OOABINNX
" /Ml oAymapuii  GAMDKE K - KOpe
00pa3yroT Ay4YUCTBIA BEHEII
(corona radiata).

M

HA ©oncoea, BA. [lyfasenn

;'H

' Claustrum

Uncinate
fasciculus

Mo3soAncTOE TEAO COEAUHAET ITOAYIIAPHA,

&7 Fronto-occipital fascicult

CBOA COCAHMHACT TUIIITOKAMII C THIIOTAAAMYCOM H

Inferior longitudinal fasciculus

COCILIEBUAHBIMU TEAAMUI



MeToABI H3MepeHUA

VcmyckaHue sA-MarH.
HU3AYICHUA ATOMOB

AKTUBHOCTHM MO3ra BOAOPOAA (PE30HAHC) B
n HMP MATrHUTHOM ITIOAE

m OO0

Awake — | aw Vo tagn - Jandom, Fast

AT DAY i AN AP N NPT s :

Drowsy Stz 12 cps — Apna Waves

v g 0 Wl
J REM Sleep (D S'aep) — Low voltage — Random fas' : OTB@A@HI/IG

Swwioalh Waens
- -~

St A AN A 2 MEAACHHON

ot L xkomrroHeHTE DAC

Ny, WYt S W TN
ANt MYl y4acTKa MO3Ta

Stage 2 — 12 4(::.—,:||_-fp._,, ndles and K Complaxas '

¥ Compiex —'

\
W) WAMW'\W"M Ay ‘\fv‘*"‘ N AKTHUBaus 30H IIPU

Delta Sleep (S Slass 3'— ‘2 10 2¢ps — Della ‘Wavas <<pOA,I/IT€AI)CKOM HOBCACHI/II/I»
CHeKTp MOITTHOCTH




>I<e Ay AOIIKI/I boxosrre xeAyAOUKT (IIPABBIN U ACBBIHN)

B KA KAOM TpI/I pOF A (mepeAHUI, 3aAHUN, HUKHITH)

1 000AOYKHU MO3ra
0O060A0UKH (COEAMHUTEABHASA TKAHD):

1. TBepaasa (2 cAof: HAPYKHBIN IIPUPOC K YEPEILY,
BHYTPEHHHH OOPa3yeT CKAAAKH)

2. Cocyaucrasn /Ilayruanasn/ (B HEll IPOXOAAT
COCYABL, ITUTAFOIIIIE MO3T)

3.Msarkas (ToHKas MEMOpaHa, IIOBTOPAET PUCYHOK

OOPO3A M M3BHAHUH, HAA HEH AHKBOD)




DOyHKIUHA:

1. IlutaHme HEUPOHOB

2.  Onopa HEMPOHOB

3.  Poct u BOocCTaHOBIEHUE
HEUPOHOB

4.  Perymsauus 6anaHca MOHOB

#5. 3ammra OT NOBPEXKACHUMN U

I'Aua

Tunel IMAJIbHBIX KIETOK:

1. Acrponuts! (KOHTaKT

C KanmuuIsipaMy U HEUPOHAMM ) MHKPOOOB

2. OnuroeHApoUThl (MUEIHH) 6. CexperopHas

3. PaguanbHble KIETKU (POCT HEHPOHOB) (CIIMHHOMO3TOBAst KUAKOCT)
4. Onenauma (BBICTUIIKA KEITYJOYKOB MO3T) 7. DnexkTpuvecKkas u3oALus

(IIIBaHHOBCKHE KJIETKH,
OJIMTOACHAPOIJINA)
8. bapbepnas (I'9b)

&

5. Mukporus (aHajaor Makpogaron)

Myelinated axon

Oligodendrocyte

Myelin (cut)

White matter



['emaTosanIEdarmmaecKkuil Oapbep

(I'DB)

i}_Vcntricle COCTOUT U3 TPEX ITaBHbIX

KOMMOHEHTOB:

s (1) nNNOTHbIX  KOHTaKTOB B
_— 9HOOTENNN KanUNnapoB.;
i (2) BelwecTB, CeKpeTupyembix
, L — ] OTPOCTKAMM  acTpoumToB W
strocyte | ‘ N .
\ noaaepXuBarolUnx  yHKLUUIO
B3 4 ‘ MNOTHBIX KOHTAKTOB; U
(3) «bBapbepHbIx 9H3umoB» (lg,
/'Astrocytc MAO n ﬂ'p)
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LInpkyMBEHTPUKYNAPHbIE OpraHbl

Bbappep B 91X 00AACTAX HE MEHEE
3P eKTUBEH, HO PA3ACAUTEABHYIO
(PYHKITHIO BBEIIIOAHAET HE SHAOTEAUIT
KAIIAASIPOB, 4 BBICTHAKA YKEAYAOYKOB
MO3ra

N3BeCTHbI TPAHCNOPTHbLIE CUCTEMbI
ansa:

(a) D—rntoko3bl;

(6) KpyNHbIX HENTpParbHbIX aMUHOKUCAOT;

(B) OCHOBHBbIX W KUCIIbIX aMUHOKUCIIOT;

(r) anektponuTos (K*, Mg?*, Ca?*, I~ n gp.);

(O) BOOO-pacTBOPUMbIX BUTAMUHOB;

(e) Hykneo3naos.

Bce aTu TpaHcnopTHble cucTeMbl 06nagaoT 0O MMN CBONCTBAMM:
CENeKTUBHOCTbIO, CTEPEOCNELMPUYHOCTLIO, KOHKYPEHTHBIM MHIMOMPOBAHNEM U HACbILLIAEMOCTbHO
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Figure 2. Ascending pain pathways
IL: intralaminar nucleus of the thalamus
VP: ventroposterior nucleus of the thalamus
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Bradykinin
Cations (protons, potassium ions)
Free radicals (nitric oxide)
Histamine
Prostanoids (prostaglandins, leukotrienes)
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Tachykinins (substance P, neurokinin A)
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