Tkan svalova



 tvorena protahlymi elementy, jejichz
zakladni vlastnosti je schopnost
kontrakce

» svalové elementy vytvareji intercelularni
kontakty

» mnozstvi extracelularni matrix je
relativné malée, mnohem mensi nez v
pojivoveé tkani, ale vetsi nez v epitelove
a nervove tkani
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Pricneé pruhovana

svalova tkan kosterni
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Muscle fiber

Myofibril
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Disassembled components of the thin filament

Actin monomers

Tropomyosin Troponin
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Myosin-binding part the filament Tnl
of the filament

Assembled thin filament l Switch part of Troponin subunits
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typ | (oxidativni, pomala, €ervena,
aerobni) svalova vlakna

typ Il (glykolyticka, rychla, bila, anaerobni)
svalova vlakna

histochemicky prukaz sukcinat dehydrogenazy



kontrakce myofibril musi byt prenesena
na sarkolemu a do endomysia

periferni myofibrily propojeny se sarkolemou u Z-linie
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Spojeni svalového vlakna a slachy
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Kontraktilita

* interakce aktinu a myosinu
- oba proteiny tvori filamenta = tenka a tlusta myofilamenta




Pricne pruhovana svalovina

(srdecni a svalova)

model pakového ramene
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1) ATP je dostupny a navazany na myosin,
Ca?* neni dostupny — klidovy stav

2) stepeni ATP na ADP a Pi bez uvolnéni stepnych
produkti, Ca’* dostupny, Tnl uvolni vazebné misto a
myosin se navaze na aktin (aktin je treba jako kofaktor
pro uvolnéni stépnych produktu)

3) uvolnéna energie posunuje pakové raménko
o necelych 7 nm

4) navazani dalsi molekuly ATP na myosin oslabi
aktinomyosinovy mustek,
cyklus se opakuje, dokud je k dispozici Ca?*

RIGOR MORTIS: ATP neni dostupny, Ca?* je dostupny -
myosinové hlavy ve vazbé na aktin zustavaji
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depolarization
depolarizace

distance of membranes 16 nm
vzdalenost membran 16 nm
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Pricne pruhovana
svalova tkan srdecni

KARDIOMYOCYT

BUNKA

myofibril
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Kontrakce v srdecni svalovine

Contractile or Contractile Plasma
autorhythmic cell cell membrane @ Ca?* T tubule

=

= < =5

Depolarizing @
current

Gap junction /J’ l

(1) Current spreads
through gap junctions
to contractile cell

(2) Action potentials travel
along plasma membrane
and T tubules

(3) Ca?* channels open
in plasma membrane
and SR

@ Ca?* induces Ca?*
release from SR

(8) Ca?* binds to
troponin, exposing
myosin-binding sites

@ Crossbridge cycle begins
(muscle fiber contracts)

(@) ca* is actively
transported back
into the SR and ECF

Tropomyosin blocks

myosin-binding sites
(muscle fiber relaxes)

© 2011 Pearson Education, Inc.
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Hladka svalova tkan

HLADKA SVALOVA BUNKA

ZADNE MYOFIBRILY
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Nucleus Dense bodies
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Kontrakce hladkeé svaloviny

Ca-calmodulin complex cAMP

myosin light chains \\

PHOSPHORYLATION
BY MLCK

(myosin light-chain kinase)

INACTIVE STATE:
(light chains not phosphorylated)

— myosin tail released

actin-binding site

i/

T

SPONTANEOUS
SELF-ASSEMBLY Bipolarni tlusté myofilamentum

\(:évni svalovina + nesvalové buriky)
L=

Stranové polarni tlusté myofilamentum
(ostatni hladka svalovina)

ACTIVE STATE:
(light chains phosphorylated)



Hladka svalovina
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gated Ca?*-release
channels
myosin light chain

hormone
phosphatase

Ca2*—calmodulin ¢
complex

me i
B

receptor

actin-binding sites

active
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Regulation of smooth muscle Q%@%
myosin activity

phosphorylation

— % . MLCK active (unfolded) smooth
i dsphoagharylaton (myosin light chain kinase) muscle myosin

Pawlina W.: Histology. A Text and Atlas,

7th Ed., Wolters Kluwer 2016




