BbUOXNMUA
HEPBHOW TKAHW




Heunpoxumus — pasgen onoxmmvmu,
n3yvaroLmm XMMmM4YeCcKn CocTas
HEPBHOW TKaHU N OCOOEHHOCTU ee
MeTabonmama B 3aBUCUMOCTU OT
BbINOJTHAEMbIX OYHKLNU



VicTopusa pasButus HEUMPOXUMUNNK




[opoaucckasa [.A.




OcobeHHOCTN MO3ra

* [eTeporeHHOCTb —KakK peaynbsrarT -
XUMUYECKUN coCcTaB U MeTabonunyeckme
NpoLecchl, MpoTeKkaloLne B pasrnyHbIX
pasgenax Moara, pasrimyHbl.

* Bennkoe pa3sHoobpasne pyHKLUnn

* IHTEHCMBHOCTbL OOMEHAa, MO3TOMY CITOXKHO
onpeaennuTb XMMNUYECKUN COCTaB TKaHU




XMMUYECKNN COCTaB Ceporo u
benoro BeLwecTsa Mo3ara

CocTaB Cepoe benoe
BeLlecTBO BeLlecTBO

Boaa 84 70
[TNOTHLIN OCTaTOK 16 30
benku 8 9
Jlnnnawl 5 17
MuHepanbHblie 1 2

BellecTBa



J'lnnnabl mo3ra (% )

Cepoe benoe
BeLlecTBO BeLlecTBO

XonecTteporn 22 27.5
[[anakTonunuasbl 7.3 26.4
[ nMuepodrocdo- 69.5 45.9
JINNnNAbl
CduHrommenuH 6.9 7.7
HentpanbHbIn OTCYTCTBYET OTCYTCTBYET

YD



OcoDbeHHOCTU NNNAoB

* MHOIMO HETUMUYHbBIX
ONMMHHOLLENOYEYHbIX XXUPHbIX
Kncnot (C28-C32),
NONMMHeHacbILWeHHbIX (4o 6
OBOWHbIX CBA3EWN), C HEYETHbIM
cogepkaHnem C-aToMoB.



OyHKUMM NMNnOoB

e InekTponsonauma (MUenuH)
o CTpyKTYypHas (MembpaHbl)
* QyHKUMOHanbHaa(rnMkonunuabl):

- crneyuu4YHocmsb Krnemo4Hou
rnogepxHocmu

-mpaHcropm UOHOB8
-0bpaszosaHue MeXXKIemo4YHbIX c853eU
-adarnmauus 3pesiou HepeHoU cucmemMabl!




Brain lipids as electric insulators
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benku ronoBHOro Mo3ra

* Henpocneuundunyeckme Ca-cBfi3biBaroLime
OenkKku :

-benok $-100 (6enok Mypa). Kucnein 6enok, HaxoguTcs B
Henpornuu. Perynatop Ca-npoHnyaemMoctn meMmbpaH. Y4yacTByeT B
chopMupoBaHnn N XxpaHeHUN NaMATMU.

-CUHanNCcunHbl. CemeincTBO GENKOB, PErynmpyrowwmx ceKpeLmio
HEMPOTPaAHCMUTTEPOB B CUMHanNcax 3a cyet occopunuposaHusa Ca-
KanbMoAynuH 3aBUCMMOMN NPOTEeUHKNHA30M.

-CMHaNTOBPEBMUHbI,
-CUHaANTO(PU3NHDI,
-CUHTaKCUH,
-CUHanNToraMmuH ,
-CUHaNTOMNOPUH.




CokpaTtuTerbHble Dernkn n 6enku

LUMTOCKeneTa
-a& B Helipomy6ynuHhbil.

TyOynuH- BaXXHEeMLLIMN COKPaATUTESIbHbIN OerloK NoAo006eH aKTUHY,

obnagaet TP-a3HOM aKTUBHOCTbLIO. OTBETCTBEHEH 3a oOpa3oBaHue
LuTOoCKesneta (MUKPOTpPYyOOUEK).

-HenpocTteHuH.

CocTouT 13 2-X 6enkKoB: HEUPUH U CTeHUH. OTBETCTBEHEH 3a ABMXeHne
akconrna3smbli( MO TUNY aKTOMUO3UHA).

-KnHesunHb.l.

CynepcemMencTBO MOTOPHbIX BESKOB, KOTOPbLIE ABUratoTCs No
MUKPOTPYBOUYKam, ncnomnbays aHepruto rmgponnsa AT, T.e. 310 TyOynuH-
3aBucumble ATd-asbl. YHacTBYIOT B BE3UKYNAPHOM TpaHcnopTe, BbICTPOM
aKCOHarllbHOM TpaHcnopTe.

-AINHEeUH.LI.

MoTopHbIle 6enku, CnocoOHbIe NepeMeLlaTbCA N0 MUKPOTPYOOUKam
unTockeneta. benku ABMXyTCA OT «+»-KOHLOB K «—» KOHL,AM, KOTOpble
3aKpensieHbl B paoHe KNeTOYHOro ueHTpa. B akcoHax ocyLwecTBRAOT
peTporpagHbIiu TPaHCMNOPT.



Hewnpocneungpunyeckmne rmmanbHble
benku

* -02-TMNKOMPOTEMUH.

NosiBNsieTcA Ha 16 Heaenyn aMOPUOHaNbLHOro pa3BUTUSA, HAXOAUTCH
TONbKO B aCTpoLMTax — MapKep acTPOLMTOB.

-rnuanbHbIN PUOPUNNAPHBLIU KUCTbIU NPOTEenH (GFAP).

OGpa3syeT npomMexyTo4yHble (purnamMmeHTbl B aCTPOrfnn M KneTkax
rMuanbHOro NPOUCXOXAEHUA, MapKep HeupornuanbHbIX Onyxosien



Heunpocneunduieckmne doepmMeHThHI

- 14-3-2 benok (Henpocneuundunyeckas
eHona3sa). HaxoauTtca B HeMpoHax, y4acTByeT B
TPaHCNoOpTe BelecTB aKCOHaNMIbHbIM TOKOM OT
Tena K otpoctkam. Mapkep HenpobnacTom.

-Anbpgona3sa moa3ra (teTpamep C4),

-Apuncynb@aTta3sa (BM unsocgopma),

-KpeaTtnHdocdoknHasa (BB nsocgopma),

-nar (nar 1,2),

-MAO (MAO, MAO-I, MAO-11 anbda, MAO-11
6eta, MAO-111)



CekpeTupyemble benku

e -Henpodpunsuntbl

CuHTe3unpyroTca B runotanamyce, 6enkoBbie HOCUTENMU
HenporunodunsapHbIX FOPMOHOB (OKCUTOLIMHA U Ba30OMNpeccuHa).

- -HenporpoduHbl

—o0OLee Ha3BaHUe CeKpeTUpyemMbix 0enKkoB, NnoaaepXXmMBaroLLNX
XXU3HEeCNOCOOHOCTb HEMPOHOB, CTUMYFIMPYHOLLUX UX pa3BUTUE U
aKTUBHOCTb. 9TN OenkKn BXoasaT B OOLLMPHOE ceMeUucTBo (pakTopoB
pocTa, UHAYUNPYIOT BETBNeHNe AeHAPUTOB U POCT aKCOHOB B
HanpaBfieHUU KrneTok-MuLleHen, ooycnaBnmBasa NnNacTUYHOCTb

HeMpoHanbHOU TKaHu (dbakTop pocTa HepBa (NGF) n
HeENPOTPOdUnH-3(NF-3).



benkn mmenuHa

CemencTBO 0OenkoB, JoKanmM3oBaHHbIX Ha

UMTOMmasMmaTu4eckom  CTOPOHE  MeMOpaHbl
muenuHa. ObecnedymBaroT B3auMMOOEUCTBUE C
nmnuaamm MeMOpaH, nogaepXmBatoT
CTabuNbHOCTb MMENUHOBLIX MeEMDpaH

-nogaepXuBaeT CTabUINIbHOCTb MUESTUHOBbLIX
MeMOpaH



[NenTuabl Mo3ra: NMMoepUHbI

Ha3BaHue MecTto cuHTe3a pyHKLUA

TUponnoéepuH rmnotanamyc AKTMBaLMA CUHTE3a
TUPOTPONMHA
ageHornnodmsom
nonmoéepuH rmnotanamyc AKTMBaLMA cekpeLnm
rOHagoTPOMNMHa
comaTtonubepuH rmnoTtanamyc AKTMBaLNS cekpeumn
coMaToTpOrunHa
KOPTUKONMNOEpUH rmnotanamyc AKTMBaLMA cekpeLunm
KOPTMKOTpOMNMHa
MenaHonmoepuH rmnotanamyc AKTMBaLMA cekpeLunm
MenaHoTponuHa
nponaxkTonuoepuH rmnotanamyc AKTMBaLMA cekpeLnm

NponakTuHa



[lenTnabl MO3ra: CTaTUHDI

Ha3BaHue MecTO cuHTE3a pyHKLUA

TUPOCTaTUH rmnotanamyc IMHrMBMpoBaHMe cekpeummn
TUpoTponuHa
ageHormnognsoms
comMaToCcTaTuH rmnotanamyc NHrmbmnposaHmne cekpeunm
comMaTtoTponuHa
MeflaHOCTaTUH rmnoTtanamyc NHrmbmnposaHmne cekpeunn

MeJTaHOTMNOMNMnHa



[lenTnabl Mo3ra: aHKeMarnuHbl u

Ha3BaHue MecTO cuHTE3a pyHKLUA

MeT-3HkecdbanuH B ocHoBHOM -runocus SHAOOreHHbIN ONMONAHbLIN
nenTua, HEMPOTPAHCMUTTEP

Jlen-aHkecpanuH Mo3r, Haagno4YeYHUKU Ta xe
a-aHaopdpuH B ocHoBHOM -rMnocus Ta xe
B-anpopduH B ocHOBHOM -runogoms Ta xe
Y-aHAopuH B ocHoBHOM -runodous Taxe

AnHOpdUH A B ocHOBHOM -runogous Ta xe



[lenTnabl MO3ra: ropMOHbI ageHormnodmnsa

Ha3BaHue MecTO cuHTE3a pyHKLUA

ALOpPEeHOKOPTUKOTPOMHbLIN ageHormnodus AKTUBaLUMS cekpeuun
ropMmoH(AKTI) KOPTU30s1a KOpow
HaaMno4Ye4YHNKOB




[lenTnabl MO3ra: ropMoOHbI

Heupormnodmnia

Ha3BaHue MecTO cuHTE3a pyHKLUA

Ba30nNpecCcuH rmnotanamyc/ NHrnbupyet anypes,
(aHTMamnypeTnyecknmn Henpornnodms NHOYUMPYET rMNepTEH3NIO,
rOpMoOH) KoOHconuaaumsa namaTm
OKCUTOLMH rmnotanamyc/ YMepEeHHbIN aHTaroHUCT
Henpornnodgms BasornpeccuHa (B

OTHOLWWEHNN KOHCOJNTnaaunnm
namaTun), NoBbILLIAET TOHYC
MaTKN U ceKpeuunto MOJ1oKa



[lenTnabl Mmo3ra: NnaHKpeaTn4v4eckKkue nentmabl

Ha3BaHue MecTO cuHTE3a pyHKLUA

HenponentuayY Kopa rosioBHOro moasra, Perynartop ToHyca rnagkou
KKT MYyCKynaTypbl (COCyaO0B,
BpOHX0B), CEKCYarbHOro
noBeaeHns, yMeHbLUaeT
anneTuT




[lenTabl mo3ra: Aenbra-coH
nHayumpyrowmnmn nentua (ACUII,

AenbTapaH- nekapcTBeHHada doopma)

OCUINN MO3r Nroyumnpyet O3I gensra-
PUTM, aHTUCTPECCOPHbLIN

areHT, ctabunusatop

KNETOYHbIX MEMOpaH




[lenTnabl Mmo3ra:xoneuncToKUHUHDbI

Ha3BaHue MecTO cuHTE3a pyHKLUA

XOneunCTOKUMHNH-8 Moa3r, 2KKT MOLLHBIA MHTMBUTOP
NULLIEBOrO NoOBeAEeHUs,

NHOYKTOP COCTOSIHUS
BGecnokoncTBa n cTpaxa




NMNenTugbl mo3ra: cyocraHuma P

Ha3BaHue MecTO cuHTE3a pyHKLUA

cybctaHuma P(11 a.a.) MO3r HenpoTpaHcmutep
CEHCOPHbIX UMMNYJIbCOB,
NHOYKTOP BOCNaSINTENbHbIX
peakuumn




Opyrne nentnabl Mo3ra

Ha3BaHue MecTto cuHTe3a pyHKLUA

HEeUPOTEH3NH MO3r O6napaet
aHarnbresnpyroLnm,
MMNOTEH3NBHbBIM
CBOWCTBaMMU, NOHMXKAET

Temneparypy
6ombe3unH Moar, XKKT BbI3bIBAET runotepmMunto
HaTpunypetunyeckunmn MO3r NHaykTop BblaeneHnst Na
nentva MOYOoU
AHAOO03€eMNuHbI MO3r OTpuuaTtenbHbIn PErynsaTop

TAMK-peuenTtopoB



AMMHOKMNCNOTbLI MO3ra

KoHuenmpauyusi amuHokucsiom 8 10 pa3 ebiwe, 4eM 8 UUpPKynupyrouet
Kpoeu.

OcHoB8HbIe aMUHOKUCIIOMBbI:
- 2/lymamam
- 27IymaMuH
-FTAMK
- acnapmam
- N-auemunacnapmam
-2JITUUUH
r'T1YTAMAT -
- BO30yXXaarwmn megmaTop B Kope, runnokamrie, nosiocaTtom Tene u
rmnortasjiamyce
- ydacCTBYyeT B peryndaumnmn npoueccoB NaMdaTu

BXOAWUT B COCTaB ManbiX U CpeaHNX perynaTopHbIX NeNTUAoB Mo3ra( rnyTaTtuoH).B
LUKIndeckon oopme (nmpornytamar) — B COCTaB HemponenTuaos (J1ionnbepuH,
HENPOTEH3NH, bOMBE3NH).

aHepreTn4yeckas

ObesBpexunBaHne ammnaka, obpasoBaHue rnyrammHa
ObpasoBaHne FAMK



AMUHOKNCIOTbI MO3ra

® FJ1I/ILI,I/IH = TOPMO3HOWN HeUpomMeamnaTop B CIUHHOM
MO3re, NPOMEXYTOYHOM MO3re N HEKOTOPLIX OTAenax ronoBHOro
Mo3ra. BblCOKMW ypoBeHb MuUMHa B Nnasme n Modve

CBUAOETENLCTBYET O HApPYLLEHUN PYHKLMU MO3ra.

TAYPWUH —TOPMO3UT CMHaANTUYECKYIO nepeaady, obnagaet

NMPOTMBOCYOOPOXXHOW aKTUBHOCTBIO, CTUMYNUPYET penapaTuBHbIE NPOLIECCHI,
ynyJliaet metabonmam TkaHewn rnasa. ObpasyeTcs N3 aMMHOKUCHOTbI LINCTENH.



Yrnesoabl MO3ra

 Hunskoe coaepxXaHne rMKo3bl U TTIMKOTeHa.

* KoHLEeHTpauma rmokosbl B 4 pasa HUMXe,
YEM B KPOBMW.

 CopepxaHue rnmkoreHa B 20 pas HUXKe,
YyeM B CKEeNeTHbIX MbIlULax.



* HanNn4ne remarto-aHuedannyeckoro bapbepa

*BblicoKasi CKOpOCTb OOMEHHbIX NPOLIECCOB, OCODEHHO
OKUCNUTENbHbIX peaKkLnm

[loTpebneHne kncnopoaa gocrturaeT 25% oT obLuiero
noTpebneHnsa BCeEM OpraHn3mMomMm, y aeten ao 4-x net — go 50%
*AKTUBHbIW CUHTE3 MUTOXOHAPWUU ( HA THEUPOH — 776
MUTOXOHAPUN npu poxaeHun, k 20 rogam — 1400)

*CybcTpaTHasa cneundUyHOCTb OKUCIUTENBHbLIX MPOLECCOB ( 40
120 r rntoko3bl B CYTKN, 85% - B adpobHbIX npoueccax, 15% -
aHadpPOOHbIN MUKOMN3, CUHTE3 aMUHOKUCIIOT, NTMNUOO0B)

*OTCYTCTBUE 3HAYNTENBLHLIX 3HEPIrOPECYPCOB NPU OrPOMHON
CKOpPOCTU nx pacxogoBaHus. Hucro obopotoB 1 mornekynsl ATO

-2500 B MUHYTY.



OcobeHHOCTM NCMOSb30BaHUA SHEPTNM

* noggdepkaHne anekTpoxmmmuieckoro rpagneHTta K Na
( 75%)

* aKTUBHbIN TpaHcnopTt Ca

*CNHTE3 HEMPOTPAHCMUTTEPOB

*CNHTE3 OCHOBHbIX MOJIEKYNAPHbIX CTPYKTYP MO3ra
AKCOHanbHbIW TpaHCnopT

*AKTUBHbIW TpaHcnopT Yyepes3 [ Ob






