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“Pohyb v bufice je mozny diky
cytoskeletu.



Pohyb celych bunék zajistuje
cytoskelet => bez cytoskeletu neni
aktivni pohyb



Ameboidni pohyb a uloha mikrofilament
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Figure 2-27 @ Internal structure of cilia and flagella.
(a) Schematic diagram of a cilium in cross-section show
characteristic "nine plus two" arrangement of microtub
with the dynein arms and other accessory proteins. (b) B
micrograph of numerous cilia in cross-section.
{Source: Adapted from Molecular Blology of the Cell, Fig. 10-27, p. 585 by Bru

Dennis Bray, Julian Lewis, Martin Raff, Keith Roberts, and Jamses 0. Watson. R
permission of Garland Science/Taylor & Francis Books, Inc,)

Mikrotubularni struktura rasinky, brvy — cilie
a biciku, brvy - flagellum
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http: http://reasonandscience.heavenforum.org/t2141-the-dramatic-cellular-morphology-of-the-microvillar-cytoskeleton

https://commons.wikimedia.org/wiki/File:Villin_cross-linked_core_bundle_microvilli.png
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http://reasonandscience.heavenforum.org/t2141-the-dramatic-cellular-morphology-of-the-microvillar-cytoskeleton

osists of cells full of strands called myvohbeils, which
of contractile units called sarcomeres, The
VLS,
ol oleciles shide over one another
remmere contracts and uncontracts

COMMECTIVE

TESSUE

Svaly vyuzivaji buné¢ného pohybového aparatu. Pohyb svalu a tedy
i celych ZivocichU je mozny diky usporadané stazlivosti
spolupracujicich bunék.



Tri typy svalu
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Cardiac muscle cell

Skeletal muscle cell
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Smooth muscle cell

#/ADAM.

Neplati u vSech zivocich(:

U meékkysu pouze hladka svalovina.

U hmyzu pouze zihana.

Cirkulace

L okomoce

Vnitrni rizeni



Stavba kosterniho svalu

{1 F coasists of cells full of strands called mvofibiils, which
are in turn made up of contrachile unirs called sarcomeres. The
key componsnis of sarcomerss are two flamentar prilens,
actin and myosin, These protein molecules slide over one anothes

NERVE—__

telescopically as the sarmmere contracts and uncoatracts.

.~ BUNDLE OF FIBERS

COMNMECTIVE
TISSUE




Stavba kosterniho svalu
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Skeletal muscle Nucleus Striations

Prouzkovani svalu. fiber
Myofibrily tvori svalove vlakno (muscle fiber).
Cytoplasma vyplnéna cytoskeletem.
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Stavba kosterniho svalu — uvnitr vlakna

Sarcoplasmic

Mitochondrie -
sarkozomy

T tubuly vodivé
propojuji povrch
vlakna s vnitrkem

L tubuly — SR (ER) jako
zasobarna Ca citliva na
elektricke signaly

\ Sarcolemma

reticulum

T-tubules

Mitochondria

Thick Thin
filament filament




Stavba sarkomery

Soucasti aktivni, pasivni,
regulacni, elasticke (titin)

Light Dark
band band
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(myosin) i . '
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Sarcomere
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Stavba myozinoveho filamentu

Myosinove hlavy maji dvé
vazebna mista. Jedno pro ATP

s ATPazovou aktivitou, druhe pro
aktin.

(@) Myosin molecules of a thick filament

Cross-brid ges

(b) A single myosin molecule

Actin-binding "-uEtL

ATP-binding site —¢ q

Light ch: ains

¥ .
Tail of myosin Head of myosil
heavy chain heavy chain



B. Types of contractions

Typy stahu

lzometricka a izotonicka
kontrakce

Prace elastickych
komponent

b )

Isometric Isotonic
Rest

Rest ) ]
contraction contraction
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(@) No Ca** ions present in cytoplasm (relaxed)

Myosin

Ca spousti interakci
myosinu s aktinem
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Vapnik iniciuje setkani Myosinu s
Aktinem

R Tropomyosin blocks
Tropemyosin ot bancling s thus binding site on G-actin,
.ﬂuctm \ Troponin complex

j}ja‘.igwj J-‘-"-‘.- . (1 Ca** ions released from the sarce yplasmic reticulum
, s

Myosin head binds and W
| makes the power stroke.
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Myosin- £
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{b) Myosin-binding sites exposed

i Ca’* binds to
troponin.
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https://www.youtube.com/watch?v=gJ309LfHQ3M
https://www.youtube.com/watch?v=gJ309LfHQ3M

Sprazeni excitace a kontrakce kosterniho

[i The action potential
in a motor neuron
triggers exocytosis )
of ACh. é Acetylcholinesterase

| l (AChE) in the extra-
cellular matrix of the

Action potential

e Motor neuron

Ei Ligand-gated channels synaptic cleft
bind ACh and open. / hydrolyzes ACh to
The net inward move- f terminate the action
ment of Na® initiates W 3 ' potential.
| an action potential. . i —

\ -3 : muscle fiber
- ! o Action

é The actien potential Action
propagates over the \ potential — .
cell membrane and Ca*" is stored in the SR
depolarizes the = both free and bound to
t-tubules. Here the de- the protein calsequestrin,

olarization approaches
Evolmge-sengﬁve DI “Jt:: e Ny Sarcoplasmic
DHPR, but has not yet _ reticulum
modulated it. :

potential

ATP-dependent Ca®* |
pumps are continuaus
ly active before, during
and after contraction
For each ATP hydro-
lyzed, 2 Ca* are
moved from the cyto-

plasm into the SR,
s s e T 4

ByE calcium
channel
Myosin

Troponin Tropomyosin
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Sprazeni excitace a kontrakce kosterniho
svalu
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Sprazeni excitace a kontrakce kosterniho
svalu

Nervosvalovou ploténku muZze zablokovat:
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. ’ A j | synaptic cleft
Pesticidy — blokada AChE @ N AChE J hydrolyzes AChto
. . o . r 4 {i!,- (7 \ / L~ terminate the action
Botulin — rozpad proteinu vezikularni ¢ o
exocytozy

V=t otential,
{Ii || Ill‘"u "Eu_ ‘;:!J III_-' y '.‘r:- h F- .

ﬂ ="
O R e re—, f——ﬂ
. ! -'--"r

muscle fiber

~Sarcolemma of

M wenbal

Ionotropm’ fizeni: - —J o [ Ca*isstoredinthe SR |
Nervosvalova ploténka ) bothfree and bound to

the protein calsegquestrin.



https://www.youtube.com/watch?v=70DyJwwFnkU&t=11s
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Sprazeni excitace a kontrakce kosternino

ey T

The depolarization reaches Tmpmnru Tropomyosin
Sval u the DHPR and causes a con- i
formational change that
opens a RyR calcium channel
of the SR.Ca?* diffuses out
of the 5R into the cytoplasm.

RvR calcium channel

J Cross-bridges go through
several cycles as long a3
e et | Ca’* remains bound to
Ca?* ions bind to 2 | troponin.
troponin (TN}, and '
tropomyosin (TM)
moves to expose
myosin-binding
sites on actin.

R T R T,
ﬂ Once the wave of
depolarization
ceases, the DHPRs
return to their
original conforma-
tion, and the

f
RyR Ca?* channels _&j:ﬂ As the ATP-dependent

Cat pumps decrease the
Ca** concentration in the
cytoplasm, Ca* leavesT
TM blocks myosin binding
sites on actin, and
contraction ends.

Vapnikova regulace close,

bns of the transverse
coplasmic reticulum
, acetylcholinesterase;
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T tubuly se
svalu

N Ny

Siri

AP do hloubky

Sprazeni excitace a kontrakce kosterniho

€ Acetylcholine released by

axon of motor reuron € Action potential generated

crossas cleft and binds to in response to binding of

receptors/channals on acetylcholine and subsequent

molor and plate and plate polential is Ejﬁ.c‘.:c-n polential in T tubule
propagated across surface triggers Caz2* release from

. Terminal button mambrane and down T tubules sarcoplasmic reticulum,
; of muscle call,

T tubule Surface membrane’
of muscle call

Acatylcholine-

celylcholine  gated calion ey
channel = ‘—"CE———'—“_-‘;,

b o
Iﬁl"’ —— ~ Lateral
S5 ol '. sacs of
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=y reticulum
) —
© —

) Calcium lons
Tropomyosin ~ Tropanin Ca2- released from

' ) lateral sacs bind
o troponin on
actin filaments;
leads to
Cross-bridge binding fropomyasin

being physically

Myosin cross bridge moved aside o
uncover cross-
bridge binding
sites on actin,

@ With Ca2* no longer bound
lo reponin, tropomyosin slips

back to its blocking position over
binding sites on actin; OO /

() Ca?+ actively
taken up by

raticulum when

there is no longar € Myosin cross bridges attach to actin and bend,
local action pulling actin filaments toward center of

potential sarcomere; powerad by energy provided by ATP.

contraction ends; actin slides back
1o original resting position


Animace/Svalová struktura a kontrakce/Structure 1.swf
https://www.youtube.com/watch?v=70DyJwwFnkU&t=11s

Délka a sila

C. Isometric muscle force relative to sarcomere length
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Nejvetsi silu u izometrické kontrakce ma sval uprostred délky sarkomery
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Rizeni sily stahu —
prostorova sumace.
Odstupnovana odpoved

J

Podle potreba je aktivovano
vice nebo méné motorickych
jednotek — prostor svalu.

Nabor jednotek zvysuje silu
svalu

FIGURE 20.15 Vertebrate skeletal muscles
consist of many different, independent
motor units An action potential in the motor
neuron of one motor unit stimulates an action
potential and contraction in all of the muscle
fibers it innervates. Varying the number of active
motor units varies the amount of tension pro-
duced by the whole muscle.

Spinal cord

|: Motor unit 1
|:] Motor unit 2
I:] Maotor unit 3 fibers

Twitch muscle
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Rizeni sily stahu —
prostorova sumace.
Odstupnovana odpoved

Kontrakce

Elektricke
drazdéni
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Odstupnovani stahu — casova sumace

Data from this type of b
experiment are often
presented with cali-
bration marks to

I 10g =0.098 N indicate force (vertical
mark) and time
(horizontal mark).
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20 2
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VySSi frekvence AP udrzi sval v
trvalém stahu — hladky tetanus
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—100
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Zdroje energie svaloveho stahu

ATP v centru deni — co jej |
poskytuje a co spotfebovava [relENIC PR VITEEs o FIRIER

:

Amino acids
Ox vgen

Fatty acids

actic |.1'i"-1
Lactic acic Lactic acid

b, _ Oxidative
Glucose ' 'I[' colysis —2_>. phosphorylation

Glycogen /

Creatine ATP
Myosin ATPase —~ Contraction
SR Ca** pump — Relaxation
L_Ieatlm ADP + @

phosphate

Kreatin fosfat
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Energie pro pracujici
doba a intenzita

—
=

Rychlost a trvani behu jdou
proti sobe

ATP je asi na 10 kontrakci,
coz je jen asi 1s v klidu
Kreatin P — 50 kontrakci

Red line; Average speed (m/s)

Po rade v Case :
Zasoba ATP a KP
Anaerobni glykolyza
Aerobni cukry
Aerobni tuky

sval:

ATP from
anaerobic

elycolysis

ATP from

Phosphagen

oy, Q -.II:I m Vy
: { I

Speed of running in

event rér.uuiril.-x:

e ey
~ 1500-m run

5000 1 , :
. :'-] o 10,000 m Marathon

_ (42,194 m)
SR : o T,
ATP from aerobic catabolism |
using glycogen and glucose 100,000 m )

ATP
T from aerobic |

- 5 . —_
, T catabolism using lipid _/

—_— |

11‘1—/\\ :\I |

Most ATP is made

by anaerobic glycolysis
and use of phosphagen
I short-duration events,

Whereas
'\\_‘_‘_\_‘_ =1 7 b PR i

500 1000 000 10000

i \ )
Duration (s) on log scale A
)

...essentially all ATP is W
made by aerobic cata
bolism in long-duration

|x events. J
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Energie pro pracujici sval:
doba a intenzita

——

arous fuacls

Svalovy glykogen se
vycerpava a Cim dal vic
zalezi na zasobeni krvi.

Fatty acids brought

i

to muscles by blood
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e
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Glucose brought to

Glucoss from muscles by blood

muscle glycogen

Percentage of

Duration of exercise (h)

" Blood tran sport brings

fatty acids to exercising
muscles. The fatty acids
are mobilized from the

body’s lipid stores.

Blood transport also
brings glucose to
exercising muscles. The
glucose is mobilized
from liver glycogen
stores. Glucose may also
be brought directly from

the digestion of foods.
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Druhy kosterni svaloviny

U savcu existuji tfi typy :

= typ I (pomalad) — kona vytrvalostni aerobni praci (obsahuje hodné myoglobinu a
sarkozomu),

= typ Il (rychla)
Ila ma i urcity aerobni potencial, je pomalejsi

116 se uplatnuje pri kratkodobych anaerobnich vykonech (ma malo myoglobinu a sarkozomU, obsahuje
hodné myofibril),

= typlalla se oznacuje tez jako svalovina cervena (zbarveni po myoglobinu), typ llb
jako bleda
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Druhy kosterni svaloviny - srovnani

Slow oxidative Fast oxidative Fast glycolytic

(S0) glycolytic (FOG) (FG)

Myosin ATPase activity
Speed to reach peak tension  Slow
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

peed to reach peak tension
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca™™" uptake by Slow to
sarcoplasmic retic intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue

MNumber of mitochondria Many Few
Myoglobin content High Low
Caolor Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
Mumber of mitochondria Many

Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Myosin ATPase activity

Speed to reach peak tension
Duration of twitches

Rate of Ca®* uptake by
sarcoplasmic reticulum

Resistance to fatigue

Number of mitochondria
yoglobin content

Calor

Diameter of fiber

Number of surrounding
capillaries

Levels of glycolytic enzymes

Ability to produce ATP using
oxidative phosphorylation

Force developed per cross-
sectional area of entire fiber

Function in animal

Frequency of use by animal

Druhy kosterni svaloviny - srovnani

Slow oxidative Fast oxidative
(S0) glycolytic (FOG)

Slow
Sll:i'l.'li
Long

Slow to
intermediate

High
Many
High
Red
Small
Many

Low

High
Low

Fosture

High

Fast glycolytic
(FG)

Fast

Fast
Short
High

Low

F E-_" 'H‘Ir

White
Large

Few

High

Low
High

Jumping, bursts
of high-speed
locomotion

Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low

White
Diameter of fiber Small

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation

Force developed per cross- Low High
sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Druhy kosterni svaloviny - srovnani
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Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
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Levels of glycolytic enzymes Low High
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locomotion
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast

Speed to reach peak tension  Slow Fast
Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
sarcoplasmic reticulum intermediate

Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
Diameter of fiber Small Large

Number of surrounding Many Few
capillaries

Levels of glycolytic enzymes Low High

Ability to produce ATP using High Low
oxidative phosphorylation
Force developed per cross-

sectional area of entire fiber

Function in animal Fosture Jumping, bursts
of high-speed
locomotion

Frequency of use by animal High Low
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Myosin ATPase activity

Speed to reach peak tension
Duration of twitches

Rate of Ca®* uptake by
sarcoplasmic reticulum

Resistance to fatigue
Number of mitochondria
Myoglobin content
Calor

Diameter of fiber

Number of surrounding
capillaries

Levels of glycolytic enzymes

Ability to produce ATP using
oxidative phosphorylation

Force developed per cross-
sectional area of entire fiber

Function in animal

Frequency of use by animal

Druhy kosterni svaloviny - srovnani

Slow oxidative Fast oxidative
(S0) glycolytic (FOG)

Slow
Sll:i'l.'li
Long

Slow to
intermediate

High
Many
High
Red
Small
Many

Low

High
Low

FPosture

Fast glycolytic
(FG)

Fast

Fast
Short
High
Low
Few
Low
White
Large

Few

High

Low
High

Jumping, bursts

locomotion
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Druhy kosterni svaloviny - srovnani

Slow oxidative  Fast oxidative Fast glycolytic
(SO) glycolytic (FOG) (FG)

Myaosin ATPase activity Slow Fast
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Duration of twitches Long Short

Rate of Ca®* uptake by Slow to High
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Resistance to fatigue High Low
MNumber of mitochondria Many Few
Myoglobin content High Low
Color Red White
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Number of surrounding Many Few
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Levels of glycolytic enzymes Low High
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Force developed per cross- Low High
sectional area of entire fiber
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Frequency of use by animal
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Energie pro bile a Cervené fibrily

Cervena vladkna maiji
rezervu kysliku
(myoglobin)

Bila, rychla vlakna ji
nemaji a prechazi
na glykolyzu
Potreba NAD je
duvodem vzniku
laktatu.

jatra

glukéza

*

geneze

laktat

— A. Energeticky metabolismus bilych a ¢ervenych svalovych viadken

glukoneo-

bila (rychla) vidkna @ 7 cervena (pomala) vlidkna
pfevazné anaerobni é prevazné aerobni

gly'kogen

| —

- glukéza \JHi2 )

(NADH)
P i Y g DG"“] " i
(a-_ MNAD,:"\(—'\ ADP )@ ——
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!

glykolyza kontrakce OxPhos B-oxidace

o

Coriho
cyklus

v \J .
laktat OA—L pyruvat H>0 FRBSENE

kyseliny

\atky

Podle Barevného atlasu biochemie. Grada.

(NADR) e (ATP )t keto- o
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Branched structure of cardiac muscle

Srdecni svalovina - e
myokard A ~=

Interkalarni disky vodive
propojuji do jednoho celku.
Jsou typem gap junction =
Tvori — Syncytium Myosin ~ Actin  Microfibril
Neni zde mozna prostorova i
sumace, proto zadne motorické

jednotky a reakce ,vSe nebo nic”. Wi

==
=

JINK
Burnka 1

e
. NS

Mitochondrion

l : > Desmosome
. | | ==

Bufka 2 e

Kanalek — konexon
Detail kanalku
tvofeného
6 podjednotkami

———

Gap junction
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Prevodni system srdce generuje a vede

Interatrial
pathway

Atrioventricula

' : (AV) node
Sinoatrial

SA) node

ot atrium
atrium
Internodal ] _—
PRSI branch
of bundle

Right ZZY N of His
branch \

of bundle

of His ! Left

ventricle

Purkinje

ventricle '
fibers
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Ca v myokardu a jeho
podil na tvaru AP

Ca platé — az 500ms trvani

absolutné relativné

" refrakterni | lrefrakterni

= ‘ | I : I

100 200 300 400
s

Dusledek dlouhé refrakterni faze: Nelze
fyziologicky vyvolat hladky tetanus

b

=
|

FPlalmma
g

NEUROQBIOLOGY
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Srdce nema hladky tetanus a proto ani
casovou sumaci.

Kosterni svalovina Srdecni svalovina
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Srdce nema motoricke jednotky a proto ani

WM.

prostorovou sumaci

Intenzita podnétu
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Srovnani charakteristik 3 zakladnich typu
svalu

Stavba a funkce

mctorcka
ploténka

viakna

mitoechondrie
bunééné jadro/vidkno
sarkomera

elektrické sprazeni

sarkoplazmaticke
retikulum

Ca'*- spinad"

pacemaker
odpovéd na podnét
tetanizovatelny

pracovni rozsah

A. Stavba a funkce hladkého, srdeéniho a kosterniho svalu

hladky sval

[

srdedni sval (pricné pruhovany)

.

sadna

zadna

fuziformnl, kratka (max. 0,2 mm)
necetné

1

Fadna

gastetné fjednotkovy typ)

malo vywinute

kalmodulin/kaldesmon

o gy " - | s
zéasti spontanné pytmicky Einny {1 s =1h")

ména tonu nebo rekvence rytmu
ano

kifivka délkassila
je proménliva

odpovéd
na podnét

potencial

napeati
svalu

— spike’

spontanni
kolisani

vétvena

fetné

1

ano, délka max. 2,6 pm
ano (funkéni syncytium)

piiméfend vyvinute
troponin

ano (sincatrialnf uzelasi 15°')
Jvae nebo nic”
ne

na vzestupu kivky sila/délka
(wiz tab. 2.15E

cylindricka, dlouha {max. 15 cm]
nedetne (v zavistosti na typu svalu)
cetnad

ana, délka max. 3,65 pm

ne

silmé wywinuta
troponin

ne (nutny nervovy podnét)
odstupfiovana
ando

v maximu krivky sila/delka
{viz tab. 2.15E)

absolutné relativné

I refrakterni | refrakterni

absolutné
refrakterni
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Parasympatikus
na myokardu
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Hladka svalovina

Bunky jsou mensi, maji jen jedno jadro, jsou
vretenovitého tvaru, propojene
mechanickymi spoji zarucujicimi prenos sily
celym svalem.

Nemaji NS plotenku, transverzalni tubuly,
troponin, tropomyosin.

Sitovite propojeni aktinu a myosinu netvori
prouzky

ATPaza myozinu je mnohem pomalejsi, coz
vede k pomalejsi kontrakci, ale udrzi stah

s mnohem mensim vynalozenim energie.

Intermediate
filament

™ Thick filament

™ Thin filament

™ pense body
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Hladka svalovina

Jednotkova (a) a vicejednotkova
(b) organizace podle propojeni
gap junction vodive propojujici
bunky.

Jednotkova potrebuje mene
varikosit obsahujicich
transmitter

(a} Single-unit smooth muscle

Rl N I:"‘ il o { [
" S lostganglionic axon of

“-‘,\‘_"'"“-.H‘__ dutonomic nervous sytem

varicosity containing

L _ : :
\ b\, vesicles of transmitter
e

Gap junction

N Postganglionic axon of

~ T~ autonomic nervous svtem
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Hladka svalovina — rizneé podnéty

A. Smooth muscle fibers according to type of stimulation

1 Single-unitfibers Seesellsausbne 2 Multi-unit fibers
(gap junctions)

Stimulated by
1] [1 autonomic nerve

Spontaneous stimulation\

/ _:,lt ‘ Local contraction ‘
i General contraction i

Stomach, intestine, uterus, blood vessels, ete. Arterioles, deferent duct, iris, etc.

Stah lze vyvolat:
Nervovée

Latkove

Mechanicky

Autonomné - pacemakery
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Hladka svalovina - kontrakce

Rizeni stahu je opét pres Ca, ale jinak, pres
tlusté (myosinove) vlakno. MLCK (myosin
light chain kinase).

Fosforyluje jednu myosinovou hlavicku, coz
vede ke zvyseni ATPazove aktivity a spusti
navazani na aktin.

-
4
|

- b > a0+ @
=1 _*
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Hladka svalovina - kontrakce

The entering Ca ™"
the sarcoplasmic re
IP,), so that small :

Calmodulin Ca®* -calmodulin ] from this meager sc

P MR 5 ) much smalle

the preponde
- — : _ _ ence cross-b
[ ' f of the cell,
| Inactive myosin kinase [ Active myosin kmase .

sarcoplasmic

—_ e -................--._._..--

ATP
ADP a0
‘ Inactive myosin t ‘ Phosphorylated myosin

{can bind with ac‘tln}

Kalciova aktivace myozinu hladke svaloviny.

Ca2+ vstupuje po podrazdéni predevsim z extracelularniho prostoru a v
komplexu s kalmodulinem aktivuje myozin kinazu. Ta fosforyluje myozin, ktery
je pote schopen interagovat s aktinem a zacit stah
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