MbilweyHble TkaHn — Muscle tissue

/\

[magkas - Smooth [TlonepeyHo-nonocarasa - Striated
(pa3BMBaeTCs U3 Me3eHXUMBbI, (pa3BunBaeTcs U3 mesogepmbl) (develops from
HEeNPOaKTOAEPMbI, SKTOAEPMbI) / Nesoderm)
(develops from mesenchyme, CkeneTHas Cep,u,eqHaﬂ
neuroectoderm, ectoderm) Skeletal Cardiac
Obuwue npusHaKu cmpyKmypHbIX 371eMeHMOo8: The general structural attributes :

1. YanvHeHHas dopma 1. The extended form.

2. Special organelles — myofibrils
and myofilaments in sarcoplasm,

3. Inclusions of glycogen and
myoglobin
4. Two-layer sarcolemma

(cytolemma, covered a basal
membrane)

2. B capkonnasme — mnounbpunnsl n
MunodpunameHTbl (cneunarnbHble opraHonabl)

3. BknoyeHuna rmmkoreHa n MmorrnoouHa
4. [1sycrionHaqa capkonemMmma

(unTonemma, nokpbiTas 6aszanbHON
MemMmbpaHon)



CKkeneTHasa MblllevyHas TKaHb
Skeletal muscle tissue
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CtpoeHune mnocumnnacrta — Myosymplast structure

Appa mmocumnnacra
Nuclei of myosymplast

MwvocaTtennut
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Benkn muodnbpunn: Proteins of myofibrils :

1. CokpartuternbHble 1. Contracting proteins
- aKmuH U MUO3UH - actin and myosin
2. PerynatopHble 2. Regulating proteins
- MPOMNOHUH U MPONOMUO3UH - troponin and tropomyosin
3. CTPYKTYypHbIN Genok 3. Structural protein
- annba-aKmuHUH an alpha-akTUHVH
4. Anactunyeckune denku 4. Elastic proteins
- MUMUH U HebynuH titin and nebulin

MuodunameHT ] A<
myophilament l y

MOHOMEP aKTUHa

Actin monomere TpornomnosuH

Tropomyosin TponoHux

Troponin TponomnosuH
Tropomyosin



CAPKOMEP - SARCOMERE
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MexaHn3m cokpatieHusa - Mechanism of contraction

Omcymcmeue ceA3u

MUO3UHa ¢ akmuHOM.
Absence of connection
between actin and myosin.

[[lonoBka MocTuka
Apead of miosin brid

) AxTuH - actin

onekyna AT® — Molecule ATP

Muno3nHOBbIN MOCTUK
Miosin bridge

AKMO-MUO3UHO8bIU KOMII/IEKC
Acto-myosin complex

N3meHeHuUe gpopmbl

MUO3UHO8020 MOCMUuKa \2~
Changing of form

of miosin bridge

Mg—

— pacwenneHne AT®
ATP splitting

Ca + TponoHuH (troponin)

3 / /

CwmelleHne TponomMmosunHa
Displacement of tropomiosin

OcBoboxaeHune y4yacTtka
CBS3bIBAHNA Ha aKTUHE
Liberation of connecting

place on actin
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CmelleHne akTMHOBOW HUTK
Shift of actin myofilament




Capkomep mnochundopunnoi
Sarcomere of myofibril

Ctagus paccnabneHus
Stage of weakening

CTtagua cokpalleHus
Stage of contraction
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Tunbl MbILL,
Muscle types :

RED

are weaker

but more
hardy

bonbwe MnornobmHa n MUTOXOHOPUN,
MEHbLLE rMuKoreHa n mmodombpunn.

More myoglobin and mitochondrions,
less myofibrils and glycogen

\_

WHITE

are strong

BEJIbIE

but quickly
get tired

MeHbLle MUOrfIobnHa U MUTOXOHAPUN,

DornbLue rnukoreHa n Mmmonbpunin.
. Less myoglobin and mitochondrions,
more myofibrils and glycogen.

NMEPEXOLOHbIE

The type of muscles is hereditary.



CTpoeHune cKerneTHON MbILLbI
The structure of skeletal muscle

[Nepumunani c cocynamm  JupomMmusuii
Perimysium with vessels Endomysium

N Epi ] = MbiLle4YHOE BOMOKHO
dnmmnann Epimysium .

(Myuocumnnacr)

Muscle fiber
(myosymplast)
Aapa MuocumnnacTa
7 Nuclei of
myosymplast

—_

apkornemMmMa ¢ MuocaTennMTamm
Sarcolerlma with myosatellites

MUOH
MYON

. _ AdBuraTenbHbIn HEpB
~IHOOMU3NN Motor nerve

C cocyfamu MwocumnnacT
domysium with vessels myosymplast




Skeletal muscle regeneration

» . At damage myosatellites are released
from sarcolemma, turn in myoblasts, are
made multiple copies and merge in
myotubules forming a new fibers.

* For entire regeneration it is necessary to
Join an additional nerve and to give loading
to brake scar formation.



CepoevyHasn
MblLleYyHas
TKaHb

Cardiac striated
muscle tissue

[MpoaosibHbIN Cpe3 MblLLUEYHbIX BOSTOKOH
Myofibers in longitudinal section

OHOOMU3UIM C cocyaamu
Endomysium with vessels

[TonepeyHbIn cpes MblLLEYHbIX BOSTOKOH
Myofibers in diametrical section




Buabl Types of
KapAWOMUOLINTOB: cardiomyocytes:

L iy B : 1! ’
! ; ° : !
* TunnyHble cokpaTUTESbHbIE \,.\ v ) VB ;
. . " . < ) ; 5;

Typical contracting , \! =B PYS D

' |
=X Q

\ i g '

* ATnnn4yHble npoBoasLLne —~— Y W7 y=! 1=
(kneTkun MNypKnHbE) s ’ d=h g "HE
Atypical conductive T Wy SRR e e %.
(Purkinje cells) Yo N Vi ] ¥ 5 ik

| P ] —y ' pé B== '
| l.j .j'.‘ : '

«  CeKpeTopHble 3HOOKPUHHbIE el B E R
(B Npeacepausx) Pl o (-1 JSRUE

: L 1 3 \
Secretory endocrine NETET, | |
: . &\ i |
(into atrium) vNES Bl =t &1 E
i D , z
' \ o <
4 AT -
'\ y ‘ _;':‘l g
) ' ‘| { f “le
) l ) | “



BcTtaBouHbIN Auck — Intercalated disc

ecMoCOMa
BasanbHas mMembpaHa g Hekcyc
Basal membrane esmosome | Nexus MHTOXORAPIV
/ - mitochondrions
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CTtpoeHue cepaevyHOro CUHUUTUA
A structure of cardiac syncytium

AHacCTOMO3bl MbILLEYHbLIX BOFIOKOH KapanomumouuThbl
Anastomosis of myofibers Cardiomyocytes
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BcTaBouHble Ancky MbiweyYyHble BONOKHa
Intercalated disc Myofibers




"= (BonokHa lNypkuH

e "~- Intypical conduct;
7 (Purkinje fibers
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podoribHblIEe Cpe3bl
MblLLEYHbIX BOJTOKOH

OHAOMU3UA
Endomysium

ornepeYHble cpesbl

= MbILLIEYHbIX BOIOKOH
= Myofibers in

pmma diametrical section
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nagkaa mbillevyHas TKaHb
Smooth muscle tissue

[MpogonbHbIN cpes
longitudinal section

[TonepeyHbIn cpes
diametrical section




CTpoeHue rmagkoro mumouuTa .
ntermediate

Strucure of Dense body philamaents
(a-actinin, vinculin)
smooth myocyte

Actin myophilaments

Miosin myophilaments

da3za paccnabneHus
Stage of weakening

[MnoTHblE

Tenbua [MpomexyToyHble AKTUHOBbLIE MUO3MHOBbIE
(a-aKTUHKE cpmnamemu MnodunameHThbl MMOUMIAMEHT!
BUHKYINH) YA {

da3za cokpalleHus
Stage of contraction

MexaHun3m cokpaweHus
Mechanism of contraction:

Ca + kanbmoagynuH
Ca + calmodulin
CoeauHeHue alKTI/IHa C
MWO3NHOM
Connection of actin
and myosin

Anpo A
nucleous



Cmpykmyphasa eOunuua — 21a0KUU MUOUUM

A structural unit is

Elastic fibers
anacTtnyeckue

Myo-myocellular contact  BonoxHa
Muo-mnouunTapHbIn
KOHTaKT

MuodunnameHTbI

Mwonemma (myolemma)
Flu,po (nucleous)

a smooth myocyte

KrneToyHbIn LeHTp
Cellular centre

[MnoTHble TenbLua
. Dense body

. MuToxoHgpus
myophllaments mitochondrion
anacTnyeckme
BonokHa, ~ Myolemma Hecmocoma Hekeve
Elastic fibers\ nNnasmonemMmma desmosome - Beaukynbl
 azanbHas Hekcycbl Kaseonb | vesicule
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DYHKUUOHAIbHAA COUHUYUA - NYUOK 2TAOKUX MUOUUMOG
A functional unit is a bundle of smooth myocytes
MuodunnameHTbl
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magkue mbiwubl — Smooth muscle

[MonepeyHble cpesbl
rnagkux MMOUNTOB

Longitudinal section

MexkneTo4yHoe
BeLlecTBO
Intercellular
substance

QHOOMMU3UMN
Endomysium -

Mepumnaun
Perimysium

MexkneToyHoe
BELLEeCTBO
Intercellular
substance

Mepnmnsunm
Perimysium

MpononbHble cpesbl
rnagkmx MMOLMTOB

Diametrical section



* A bundle of smooth myocytes is innervates
with vegetative nerves which branch in
endomysium.

e The nerve terminals allocate
neurotransmitters in endomysium.

* Neurotransmitters diffuse inside of a bundle
and raise myocytes.

* Inside of a bundle excitement is slowly
transferred from a cell to a cell over nexus,

* therefore the muscle contraction is slowly and
involuntarily, tiredness is low.



Two sources of smooth muscle
regeneration:

I — Reproduction of not differentiated cells
which are in perimysium and endomysium

2 - Smooth myocytes can multiply by means of
mitosis and amitotic division.



