Skeletal muscle
· Morphology
· Contractile mechanism
· Thick filaments:
· Composed of Myosin
· Heavy chain
· Light chain: 
· Actin binding site
· ATP hydrolysis 
· M line:
· Site of reversal in polarity of myosin chains
· Hold thick filaments in place
· Thin filaments:
· Composed of:
· Actin
· Two chains of actin forming a double helix
· Tropomyosin
· Sits in the groove between actin chains
· Troponin
· Globular units interspersed along the tropomyosin molecules
· Troponin T binds other troponins to the tropomyosin
· Troponin I inhibits interaction of myosin and actin
· Troponin C contains binding sites for calcium to initiate contraction
	Electrical Characteristics of Skeletal muscle

	Resting membrane potential
	-90 mV

	Action potential duration
	2-4 ms

	Action potential speed
	5 m/s

	Absolute refractory period duration
	1-3 ms


· Contractile responses
· Achieved by sliding of the thin filaments over the thick filaments
· Width of A line is constant
· Z lines move closer together
· Excitation-contraction coupling:
· Release of calcium from sarcoplasmic reticulumSkeletal muscle ion concentrations (mmol/L))

· Calcium binding to troponin C results in a weakened binding of troponin I to actin
· Allows exposure of actin-myosin binding sites
· Hydrolysis of ATP results in contraction
· ATP mediated calcium reuptake to sarcoplasmic reticulum will eventually drop calcium concentrations sufficiently to cause relaxation
· Can be reformed traditionally or by breakdown of phosphorylcreatine
· Types of muscle contraction:
· Isometric: contraction without an appreciable decrease in the length of the whole muscle
· Isotonic: contraction against a constant load with approximation of the ends of the muscle
· Types of muscle fibers
· Type I: red muscles, respond slowly and have a long latency, adapted for long, slow posture-maintaining contractions
· Type II: white muscles, short twitch durations, specialized for fine, skilled movement
· Motor Units
· Composed of the motor neuron and the muscle fibers it innervates
· Divided into fast and slow units
· Slow units generally supplied by small, slowly conducting motor neurons
· First to be recruited in most movements
· Resistant to fatigue
· Fast units generally supplied by rapidly conducting motor neurons
· More easily fatigued
· Generally recruited w/ more forceful movements
Questions
1. Which of the following is responsible for the identification of increased calcium concentrations and subsequent muscle contraction:
a. Tropomyosin
b. [bookmark: _GoBack]Tropinin C
c. Troponin I
d. Troponin T
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Concentration (mmol/L)

Equilibrium
Intracellular  Extracellular Potential

lon® Fluid Fluid (mV)
Na* 12 145 +65

K 155 4 -95

H* 13x10° 38x10° -32
cr 38 120 —90
HCO, 8 27 -32

A 155 0











image10.emf
Concentration (mmol/L)

Equilibrium
Intracellular  Extracellular Potential

lon® Fluid Fluid (mV)
Na* 12 145 +65

K 155 4 -95

H* 13x10° 38x10° -32
cr 38 120 —90
HCO, 8 27 -32

A 155 0











image1.emf










image2.emf
E— Sarcomere —
—— A band —

Zline Thick Thin
filament filament










image3.emf











ot
i
ol

et
[ —— S
= -

 Topn s o s
Rl T T
R s ——

o e e
APt i
e et vty ety
+ et o
" e o ot sprce s e ngs o h whle s
+ el o




