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Skeletal Muscles
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Heavy Chains -

Essential Light Chains - N

Reguilatory Light Chaing. -

)

Myosin Filament

Calcium initiates muscle contraction:
Where does Ca?* come from in Skeletal Muscle?

RyR = Ryanodine Receptor-channel - DHP = Dihydropyridine Ca2+ channel
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(a) Voltage-sensitive RYR (b) Ca®*-sensitive RYR
(skeletal muscle) (cardiac muscle, neurons)
A Voltage o A Voltage
Dihydropyridine Voltage-gated
receptor Ca?* channel
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Ca®"
T in-Ca?* :
a tro pomiyosin roponin-Ca** complex pulls tropomyosin away.

axposing myosin binding sites.
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1. ATP is hydrolyzad whaen myosin
head is unattached.

cross-bridge — myosin head

4. Binding of ATP causes myosin -
head to return to rasting posiion. e

2. ADP+ (P)are bound 1o myosin as
myosin head attaches to actin.

2. ADP+(P)releasa causes haad 1o change
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Properties of skeletal muscles

 Summation of contraction

» Staircase phenomenon

» Tetanization

» Post-tetanic potentiation

» Length — tension relationship
e Length-velocity relationship
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Decreased length Increased length :
Optimal
resting length
iType | fibers Type Il a fibers | Type Il x fibers Type Il b fibers
Contraction time ~ Slow Moderately Fast Fast :Very fast
e et e S ekt dtb il i i
~ Size of motor neuron  Small Medium Large Very large
- Resistance to fatigue ‘High ;Faiﬂy high ilntermediaie él.ow
Activity Used for Aerobic Long-term anaerobic ‘Short-term anaerobic Short-term anerobic
Maximum duration of use Hours <30 minutes <5 minutes <1 minute
Power preduced  Low Medium iHigh 'Very high
 Mitochondrial density High  High Medium Low
Capillary density ~ High Intermediate Low ?Low
Oxidative capacity EHigh High élntemwediate ;Luw
Glycolytic capacity ;Luw High éHigh :High
Major storage fuel iTrigchendes Creatine phosphate, giycogené Creatine phosphate, glycugen%Creatine phosphate, glycogen
o 2 o it 7o e, . s
Myosin heavy chain, |\ o v MYH1 MYH4@
human genes |
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