Mbl paccMoTpuM 2 TUNa TKaHeW — HEPBHbIE U MbllLEYHble

Ob6beanHseT nx cNoOCOBHOCTb K BO3OYXOAEHUIO

HepBHas TkaHb BO3byAnMma 1 nposBoanmMa, MblllevyHasi TKaHb —Bo30yanma u
cokpatuma

MbliLweyHble TKaHK (nar. textus muscularis — «TkaHb MblLLeYHas») —
TKaHW, pasnuyHble Mo CTPOEHUIO U NMPOUCXOXOEHMUIO, HO CXO4HbIE MO
CMNOCOBHOCTYU K BblpaXXeHHbIM COKpaLLeHnAM. COCTOAT U3 BbITAHYTbIX
KITETOK, KOTOpble NMPUHMMAIOT pasgpa)keHne OoT HEPBHOW CUCTEMbI U
OTBeYalT Ha Hero cokpawleHnem. OHM obecnevnBatoT NnepemeLLeHns B
NPOCTpPaHCTBE OpraHn3ma B LerioM, ero ABMxXeHne opraHoB BHYTpU
opraHuama (cepgue, s3blK, KALWEYHUK U pP.) U COCTOAT U3 MbILLEYHbIX
BO/TOKOH. CBOMCTBOM M3MeHeHUa popmMbl 06n1aaatoT KIeTkn MHOMMX
TKaHEeW, HO B MbILLEYHbIX TKAaHAX 3Ta CNOCOOHOCTb CTAHOBUTCS MaBHOM
doyHKUMen.

OcHOBHblE MOpPOsSIOrnyeckne NPU3HaKM ANeMEHTOB MbILLEYHbIX TKaHEMN:
yOJSIMHEHHaa oopMa, Hanuyme nNpoaosibHO PaCMNoNOXEHHbIX MUOGOUBPUIII
N MModniaMeHToB — CrieuunanbHbIX opraHesns, obecrneymBaroLLmx
COKPaTMMOCTb, pacrofioXXeHne MMTOXOHAPUN PALOM C COKpaTUTESTbHbIMU
anemMeHTaMn, Hanuyme BKITKOYEHUIN MUKOreHa, nunuaoB 1 MMornodunHa.
nuTaTesibHbIX BELLECTB.



CneuuarnbHble coKpaTUTENbHbIE opraHensibl — Muodubpunnel obecneymsaroT
CoKpalleHne, KOTopoe BO3HUKAET MNpu B3auMOLENUCTBUN B HUX OBYX OCHOBHbIX
dmbpunnapHbIX 6eNKoB — akTUHa U MMO3MHA — MNpu 0bs3aTeNIbHOM y4acTum
NOHOB Kanbuusi. MuToxoHapun obecneymBaroT 3TU NpoLEeCChl 3Hepruen. 3anac
NCTOYHUKOB SHEPrUM 00pasyroT rmmkoreH u nununabl. MnornodmH — 6enok,
obecneyvnBatowmin CBA3bLIBAHNE KMCITIOpOAa U co3daHue ero 3anaca Ha MOMeEHT
COKpaLLleHNsa MblLLbI, KOrga caaBnnBaloTCs KPOBEHOCHbIE cOocyabl (NOCTYynneHne
Kncriopoga rnpu 3Tom pesko nagaer).

10 NPONCXOXKOEHNIO N CTPOEHUIO MblLLEYHbIE TKaHN 3HAYNTENBHO OTNMYaroTCa apyr
OT Apyra, HO nx 06beanHSAET CNOCOBHOCTb K COKpaLLeHMto, YTo obecnednBaeT
OBUraTtenbHy PYyHKLMIO OpraHoB 1 opraHu3ma B Lenom. MoilweyHble 3fIEMEHTDI
BbITSHYTbI B AJNIMHY U CBA3aHbl NMMOO0 C APYrMMU MblLLEYHBIMWU 3riEMEeHTaMn, NMbo C
OMOpPHbIMM 0Opa3oBaHUAMMN.

TponoMHo3uH

Muo3suH

lonoska
MOCTHKA




Moasrosble ny3blpu:

nepegHui
A TortanbHbIA Npenapar
cpeaHui
3apoAbliwa Kypuubl
o —3adHuiA Ha COMUTHOM cTaguu
— ComuTbl

- HepsHag TpyGka
BeHTpanbHas
mMesogepma

OCTaTOoK NEePBUYHOI NONOCKM

£ MyShared



NMonepeyHbin cpe3 3apoAbilla Ha COMUTHOM CTagumn

KoxHasa aktogepma
KNeTku Me3eHxnmbl
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Pasnunyator MaaKkyr, nonepevyHonosiocatyro N MbllUEYHYIO TKaHb CcepLa.

[nadkasi Mbllwe4YHas mKaHab.
JTa TKaHb obpasoBaHa U3 Me3eHXNMbl. CTPYKTYypHOM
eauMHNLEN 3TON TKaHW SABNSIETCS rMaaKoMblLLeYHas

knetka. OHa MMEET BbITAHYTYIO BepeTeHo0bpasHyto

doopMy 1 MOKpbLITA KINETOYHOM 0DOSTOYKON. OTU KIETKU \——‘-‘-_-Eb——\

MNOTHO npunerarT Apyr K gpyry, o6pa3y;| cnon n KJIETKH INIAJIKOH MBILHEYHON TKAHN
rpynnbl, pasgeneHHble Mexay cobon pbIXnon T TR, Moon
HeOOPMIIEHHOW COEANHUTENBHON TKaHbHO. B (600t eaeuiaueaaadigensnnaadag ‘J;,/
Apnpo knetkn nmeet BbITAHYTYI0 popmy U HaxoanTea  FHLEICTTCEETEL CELPE T i

B LleHTpe. B untonnasme pacnonoxeHol

MUONBPUNNbI, OHX NOYT MO Nepudepumn KrneTku LOORCCLCOT LT LA

BOOSIb ee 0CU. COCTOAT N3 TOHKUX HUTEN N ABNAIOTCHA  NMOMEPEYHOTIONOCATAS CKEJIETHAS
MBILUEYHAS TKAHL

COKpaTUTESIbHbLIM 3NIEMEHTOM MbILLLIbI.

KneTkun pacnonaratotcs B CTEHKax COCya0B U T [y B[

BonbLUNHCTBA BHYTPEHHUX NOMbIX OpraHoB (Kenyaka, A T

KULLIEYHMKA, MaTK1, MOYEBOTO My3bIps).

[eaTenbHOCTb rMaaknx MblLL, perynmpyeTtca

BEreTaTIBHOWM HEPBHON CUCTEMONA. MbllLEYHbIE B T v T

COKpaLLeHUs He NOOUYMHSOTCA BOJSie YeroBeka U ‘

MO3TOMY MaAKy MbILLEYHYO TKaHb Ha3biBaloT

HEenpon3BONIbHOW MYCKYynaTypou.




[lonepeyHorionnocamasi MblIlUEYHas mKaH»b.

OTa TKaHb obpasoBasriacb U3 MMOTOMOB, MPOU3BOAHbIX ME30OLEPMbI.
CTPYKTYpPHOW €ONHNLEN ITON TKaAHM SIBMSIETCS NornepeyHononocaroe
MblLLIEYHOE BOJSIOKHO. OTO LUMNUHOPUYECKoe Teso, SBAAeTCA CUMMNIIacToM.
OHO NoKpbITO 0O0SIOYKOM - CapKorieMon, a uuTonsiasma HasblBaeTcs —
capKkonnasmoun, B KOTOPOW HaxoOATCA MHOIMOYUCIEHHbIE sapa U
Mnogpmbpunnel. Mnodpunbpunnel 06pasyoT Ny4oK HeMpepbIBHbIX BOSTOKOHEL,
naoyLwmx oT O4HOro KOHLA BOSIOKHA 0 ApYyroro naparnsiensHO ero ocu.
Kaxxgast Mmopunbpunna coctonT n3 gUCKOB MMEKLLMX PasHbI XUMUYECKNU
COCTaB U No4 MUKPOCKOMOM KaXYLLIMXCA TEMHbIMU U CBETIbIMW.
OgHopoaHbIe ANCKM BCEX MMOGMBpUs coBnagatoT, U MO3TOMY MbllLeYHoe
BOJTOKHO npeacTtaBnseTcs nonepevHononocarbiM. Mnodomnbpunsol
SIBMNSAOTCA COKpaTUTESIbHBIM annapaTtoM MbILLEYHOro BOSIOKHaA.

3 nonepeyHononocaTton Mbille4HOU TKaHM NOCTPOEHAa BCA CKeSleTHas
MyckynaTtypa. MyckynaTtypa sBnsieTcsi Npon3BOSibHON, T.K. €e COKpaLleHne
MOXXET BO3HUKATb NoA BIIMAHMEM HENPOHOB ABUraTeNbHOW 30HbI KOpPbI
bonbLWKUX nonyLapun.



HOHepe‘IHOHOﬂOCaTaH CKkeJIeTHasl MbIIIIeYHAasl TKaHb. A3BIK
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XBOCTOBOM YHacTOK
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AKTUH

(TOHKMK hrnamenT)

MuoauH _
(TONETsId rmnNamanHT)

Muoaunosan ronogka
CBA3LIBASTCH C MHOIUH-
CBA3LIBAICLMM YHACTKOM
AKTUHOBOMNO unamenTa



o Myosin heads

hydrolyze ATP and
become reoriented s
and energized

e Myosin heads
bind to actin,
forming

® crossbridges

Contraction cycle continues if
ATP is available and Ca2* level
in the sarcoplasm is high

o As myosin heads \
bind ATP, the
crossbridges detach

from actin o Myosin crossbridges

rotate toward center of
the sarcomere (power

stroke)

Figure 10-7 Principles of Anatomy and Physiology, 11/e
© 2006 John Wiley & Sons
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binding site

(b) Myosin-binding sites exposed



BTopou atan Mmbllwe4yHOro cokpau,eHma — CBA3biBaHne
MOJIeKy bl MUO3UHA U CYOBLeaAnHULbI aKTUHA

l' Koraa ocBobBoxaaercs
7 CBA3bIBAKOLLUNM y4ACTOK HA

CBo0O/HbIE . aKTWUHe, MoneKyna
y4acTku MUO3NHA, HAaX0asLLIasACs B
CBA3bIBAHNS

«BbICOKO3HEPreTUYECKOMY
COCTOSIHUN, CBSAA3bIBAETCA C
cyObeanHuULEN akTUHa.

Monekyna MAOSUHAB .~
"BbICOKO3HEPreTMYECKOM" COCTORHUN




2. [1pn 4OCTUXKEHUUN HYXKHOTO

NOSI0XKEHUA MUO3UHOBad
ronoBka ¢ AT® nnn AAD
N ®H MOXET CBA3bIBATbCA | &1"
c F-akTuHOM, 06pasy-
aKTUH-MWO3MHOBbI

KOMMSIEKC, B KOTOPOM AKTMBwpoeaHHole CCCTOSHUE

rofIoBKa MUO3UHa Acn .| 2. Obpasosane
a oro

pacronaraeTcs K ocy O

ondpunabl Nog yriom k
90°. AKTUH 3Ha4YNTESIbHO
ycKkopaeTcea ATd-a3Hyto
aKTUBHOCTb MWO3UHA, B
pesysbrarte Becb ATP
rngponnsyet 4o AAD
DH.

AKTUBHbII KOMNNEKC




Y AA® 1 ®H HN3KOE CPOACTBO K
aKTUH-MWO3VNHOBOMY KOMMJIEKCY, MO3TOMY OHW OT
Hero otaensatoTcs. [pu 3TOM rofloBKa MUO3NHA
N3MEHSET CBOW yron K ocn combpunnnel ¢ 90° Ha
npumepHo 45°, npogpurasa aktiH (Ha 10—15 Hm)
B HanpaesieHnn LeHTpa capkomepa.

-

PUIOpHbII KOMNNEK: AKTUBHBII KOMNNEKC




MexaHWU3m
cCoKpalleHunsa

1.Ca** pbixoguT U3 HUCTEPH SIIP (omir ¢ sxsopunom, Prorem 1977)
4 2.Ca** ceg3bIBaeTCA C TPOIIOHMHOM B IpHUCyTCcTRMU Mgt
3. Tpononmio3uHOBasg HUTh OTXOAMT OT aKTHHa

4. I'nagpomiz AT® go AJD+Pi

5.MHO031MHOBBIE TOJIOBKH 00pa3yroT MOCTUKH C aKTHHOM
6.CrubaHue ro/IOBKM MHO3MHA 3a CUET yxXofa ¢ocgara
7. ¥KopoueHHe capkomepa

8.3amena AJD nHa AT® (nHaue — purop)

9.01pBE MM O3MHA OT aKTHHAa

10.Pa3rubanne FOIORKH MHO3MHA

2-10: nukn noeropgetca 50 pas pu 0JHOM COKpaLleHHH

Mocrmiuxu 00pa3yiomen
ACUHRXPOHHO!




MbiweyHasi mkaHb cepoua.

Mwvokapg - cpegHun crion cepgua - NOCTPOEH U3 NONepPEeYHOononocaTbIX
MbILLEYHbIX KNETOK (KapanomMmmnoumnTtoB). ImetoTcs ABa BUAa KNeToK: TUMUYHbIE
COKpaTUTESbHbIE KMETKU N aTUMUYHbIE cepaedHble MUOLIUTBLI, COCTaBAoLLINE
NpOoBOAALLYI CUCTEMY Ccepaua.

TnNnyHble MbILEYHbIE KNETKU BbINOMHAKT COKPaTUTENBbHYIO (DYHKLMIO; OHK
NPSAMOYrosfibHoW popmbl, B LEHTPE HaxoaaTcesa 1-2 agpa, Mmodonopunsol
pacnonoXxeHbl No nepudepnn. Mexay cocegHMmMmM MmouuTaMmn UMeEKTCH
BCTaBOYHble ANUCKN. C NX MOMOLLbIO MUOLIMTBI COBUPAtOTCA B MblLLEYHbIE
BONOKHa, pa3aerieHHble Mexay cobon TOHKOBOSTOKHUCTOW COeAUHUTENBHOM
TKaHblo. Mexay cocegHUMU MbILLEYHBIMW BONTIOKHAMW MPOXoasT
coeauHUTENbHbIE BOSTOKHA, KOTOpble 0becnevynBatoT CoKpalleHne Mmokapaa,
Kak e uMHOro Lenoro.

[MpoBoasLLasa cuctema cepgua obpasoBaHa MbiLLEYHBIMU BOFTOKHAMM,
COCTOSILLULMMW U3 aTUMNUYHBIX MblLLEYHbIX KIeTOK. OHM Bonee KpynHble, Yem
cokpaTtuTenbHble, boraye capkonnasmoun, Ho 6beaHee Mnodmnbpunnamn,
KOTOpble YaCTO NepeKkpeLLnBaoTCa. Aapa KpynHee n He Bcerga HaxoaaTca B
ueHTpe. BonokHa npoBoaswen CUCTEMbI OKPY>KEHbI I'YCTbIM CNIETEHNEM
HEPBHbIX BOSTOKOH.



CeppaeyHas MbllleYvHas TKaHb

(nonepeyHo-nonocarble BOMIOKHA, COeAVHEHHbIE MeXay coBoii)

LUuTtonnasma




Puc. 92. Cepaeunan molleyHan 1.113
TKaHb
Oxpacka: xene3nuil
2eMamOKCUnUH

A: NPOAONBLHLIN Cpe3;
b: nonepeunsbin cpes

1 —~ kapawomuouutsl (obpasywr Bo-
noxkua): 1.1 — capxonemma, 1.2 — cap-
xonnaima, 1.2.1 — muodubpunnsl,
1.3 - AAp0; 2~ BCTABOMHBIC NWCKW;
3 — AHACTOMO3bI MEXAY BONOKHAMM;
4~ pLIXNAR BONOKHUCTAR COENMHMU-
TeNbHAA TKaKL: 4.1 — KpPOBEHOCHBLIC
CoCyabl
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| - angoxapa

1 - angorenuit n
noanexawmn cno
C AINACTHHECKMMMU
Bonokxamu (3)

Il - muoxapg

S - aTMnUyKBIe MK
(Bonokua MNypxuHi

6 - TUNHYHLIE
CepAevHbIEe MbiLe
KNeTkn

MpoBoaswan cuctema cepaua

Myyox BaxmaHa,

ATPNOBEHTPUKYIAPHBIN

MpoBogswwme BonokHa MypkuHbe
lMposoaswue nytu

w— Qu3MONOTHYECKHE
e [lavonoruvecxkue

X O £ 1

o as =)



IIpoBoasimas cucreMa cepana
(YeThIpe EHTpPa aBTOMATHH)

60-80 mvm/MEH

Npaeoe npeacepave 7 R\ Mposoasuee
CuHyco-npeacepaHbIn y3en ~ BONOKHO

MpeacepaHo-
KeNnyagouykosonin
y3en

40-60 av/MEH

MpeacepaHo-
KENynovKoBbIn nyvyok Nica

20-40 v/ MEHE

— Bonokna MNypkuHse

<20 pM/MEH

I; padu CHM AdémMomMamiu U — yosmaromas cnocoOHOCTb K aBTOMAaTHH
10 HaIPaBIEHHIO OT OCHOBAHHA K BEpXYIIKe ceplia

ITasc1 paboTEI H CBOHCTRA CEPISYHOH MEBIIIITEL



HepBHas TkaHb. Bo36yanmMocTb 1 NnpoBOAMMOCTb

| HepBHasTKaHb |

-OCHOBHOM KOMIMOHEHT, N3 KOTOPOIo NOoCTpoeHa HepPBHAA CMCTEeMa.

HelpoHbi Heiipornum

BocnpuHMMAIOT pasapakeHiue, I'IpVIXOAﬂT B KNIeTKK, 3an0NHAOWME NPOCTPAHCTBO

COCTOSIHME BO3DYXKAEHUA U NnepeaatoT MeX Ay HEMPOHaMMK.
HEepPBHbIM UMNYIBC. BbINONHAOT ONOPHYIO, Pas3rpaHUYnTENbHYIO,

TPOPUYECKYIO, CEKPETOPHYH M 3aLLMUTHYHO
QYHKUNN.
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Migrating neural crest cells

Neural crest

Notochord

Mesoderm Ectoderm

===

Smooth muscle cells

Osteoblasts Adipocytes Chondrocytes Melanocytes Schwann cells Neurons
Osteoclasts

[Tpon3BOAHbIE HEPBHOMO rPEOHS 04EHb PA3HOODOpPa3HbI




A Vertebrate neural crest development b  Vertebrate neural crest GRN € Tunicate NC-like cell circuit

Neural plate )
border

Signalling
module

Neural-plate-

border module Fof

Neural-crest-

specification

module Wnt7

Neural-crest-
migration
module

Differentiation
gene batteries

" Neurons  Chondroblasts
Green SA, Simoes.Costa M, Bronner ME.
Nature, m;mm:'cmun andglia  and osteoblasts PMID: 25903629



Teno
HEPBHON
KNeTKu

Knetku
Henpornuu
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Knetku Heupornuu

A - eneHaMMOUUTBI;
B - npotonnasmaruyeckue acTpouuTbl

B - BonokHucTble acTpouuThbl;

r- onurogeHapouunTbl,
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Microglia

Neuron

Astrocyte

Oligodendrocyte = Capillary

Myelinated axon —— Ependymal

cells

— ventricle of
prain










1- 3a1HH€ CTOJIOBI
(4yBCTBHTE/IbHbBIE,
BOCXO/IsIII e
NPOBO/ISIINIIE ITYTH);
2- 3a/Huii por;

3 — 0oKoOBBI€E CTOJIOBI;
4 — CIHHHOMO310BOIl
KaHa;

5 — KoMHCCypaIbHbIe
Iy TH;

6 — GoxoBbIe pora
(BereraruBHbIe
HEeHTpbI);

7 — nepeaHue CTOJIOL
(aBHUrarTe/IbHbIC, '

HUCXO/SIIITHE ITYTH)




MUENUHOBBLIE HEPEHBIE BOJTOKHA
Okpacka okcudom ocmMus
1- y3noeble nepexearbl
2 - MeXy3N0BON CEerMmeHT

BESMUEINMIMHOBBLIE HEPBHbIE BOJIOKHA
Okpacka eeMamoKCUTUH-303UHOM
1- Aapa WBaHHOBCKUX KNeToK

MUEJIMHOBBIE U BESMUEJTMHOBBIE
HEPBHbIE BOJTIOKHA
3neKkmpoHHOMUKPOCcKonuyeckas ghomoepachus
1 - 6e3MnennHoBoe HepBHOE BOMOKHO

2 - MWenMHOBOe HepBHOE BOJIOKHO




MAKOTHOE HepBHOE BOJIOKHO

Dendrite

Myelin sheath
(Schwann cell)

Cell body

Axon terminals ———s-

5 MyShared
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Be3sMSIKOTHBIE

HepBHbIE BOJIOKHA.
1- 0e3MsIKOTHOE
HEPBHOE BOJIOKHO:
a- HeBpUJIeMMa;

0- JIeMMOIIUTHI
(BAaHHOBCKME
KJIETKH);

B- 0CEBOM

IHJTHH/P.

{7 MyShared



HepBHble KNeTkn He pa3MHOXalTCs — 3TO npasaa.
PasmMmHoXatoTcst HempobnacTbl, U NOTOM ANddOEPEHUNPYIOTCA B HEUPOHDI

Cingulate i
MBWACBYTUS  Mesodermal thalamic

nucleus

Corpus callosum

Cerebellum

Mamilliary body

Medulla oblongata



[Mnnokamn — U3BuUInHa MOPCKOIo KOHbKa

Hippocampus

¥ Granular Cells

Mossy ﬂbfu\\\“ Mlon of ":;ﬂ.
— ' « Progenitor

Input from
Entorhinal Cortex

Granular Cell
. Layer

Molecular Layer

gt —

Dantate Gyrus
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How are new neurons generated?
In the SGZ:

A B
Dentate ’ -
Gyrus A oo o 0§ o
granule cell I
layer " b nowen
= ened Immature
stem cells
T TR
., Dividing } S
1» # cells 1«4 5
\ P
- o)
y Maturation »
SGZ astrocytes —» Progenitor cells —> Neuroblasts | t ] | t
(dividing cells) (Immature  Gwemmn vodgot Owndim fow Lo
neurons) tnremionil S oot

Fugered. Jawcal. flbdeas ] reurcacs. 2008



HepBHO-MbILLeYHada nepenaya

aKCOH Moroneﬁpona CHHaANTHYeCKHE

NY3bIPbKH

CHHanTH4YeCKas
mejIb

npecHHanTH4YeCKasd

T-Tpy6ouka MeMmGpaHa

CaproJjgaeMMa

TOHKIIe HITTI TOJICTBIE HITTII

capromMep



11
JA€eMEHTBHI HEPBHO-MBIIICHHOI'O CHHaIICa

OAsurarenbHbil aKCOH BasanbHan :
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OKaMMNSHHbLIA O O
nysnipex
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basancHan
Membpara




HepBbI N COoCyadbl HaCTO NAyT BMECTE, o6pa3y;| COcyﬂ,MCTO-HepBHbIVI My4yokK

MAKOTHBIA HEPB

CocyaAnCTO-HEPBHLIN MYY0K

apTepua Mbllle4yHoro tTmna

BHYTPEHHAA o6onouka
cpenHaa obonouka

Hapy»xHaa obonouka

BEeHa MbIlWeYHOoro Tuna

BHYTPEHHAA o6onouKka
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cpenHaa o6onouka
Hapy»*Haa obonouka

A

=y

¥,

YKMPOBLIE KNETKM (aaunoyuTel)




