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Muscle fiber types 

1. Fast twitch 
– large number of fibers in each motor unit, for greater 

contraction strength 

– Motor neurons have larger axon diameters 

– extensive sarcoplasmic reticulum for rapid release of 
Ca2+ 

– large amounts of glycolytic enzymes 

– less extensive blood supply 

– fewer mitochondria 
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2. Slow twitch 
– smaller number of fibers in each motor unit 

– innervated by smaller nerve fibers (axons) 

– more extensive blood vessel system 

– more mitochondria 

– large amounts of myoglobin, speeding 
oxygen transport 
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Twitch fusion 
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Actin & myosin filament movement: 

(from Guyton 
and Hall, 10th 

Edition) 



Actin & myosin filament movement: 
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Actin & myosin filament movement: 
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Actin & myosin filament movement: 
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Actin & myosin filament movement: 
1. Myosin is released from a cross-bridge with 

actin. This results from the action of ATP with 
which the myosin combines. That is, 
 
 
where A ≡ actin and M ≡ myosin). 

2. ATP is split into ADP + P, while the myosin 
(S2) repositions for reattachment with the thin 
filament. The products remain attached to the 
myosin, which now has a high affinity for actin. 

3. Myosin cross-bridges attach to a new actin 
monomer. 9 



Actin & myosin filament movement: 
4. This results in products being released and the 

energy so derived utilized as the power stroke 
(rotation of S2 and linear movement of actin). 
At this point, return to step 1. 

While actin will react with pure myosin so as 
to split ATP in the absence of calcium ions, 
when tropomyosin and troponin are also 
present, calcium ions are required. In the 
case of myofibrils, the tropomyosin and 
troponin are part of the thin filament (see 
Fig. 11.9c). 10 
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Goals of Electromyography 

• Diagnosis (Identify Neuromuscular Disease, 
e.g. ALS, muscular dystrophy) 

• Determine extent of disease and monitor 
progress 

• Measure dysfunction and propose solutions 
• Study normal anatomy and physiology 
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EMG measurement and interpretation: 

 Dynamic Isometric 

(Berger et al.) 
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Surface Diagnostic Techniques 
(Motor and Sensory Conduction) 
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Patient Instrumentation 
(Sensory and Motor Conduction Velocity) 
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Stimulation at Wrist 
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Stimulation at the Elbow 
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Pathological Findings 

Some Loss 
of Axons 
Demyelinating 
Condition 
Complete  Loss 
 of Axons 
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Motor Unit Number Estimation 

• Estimate the number of alpha motor 
neurons 

• Determine anatomy of normal nerves and 
muscles 

• Determine presence and extent of 
neuronal disease (diagnostic) 

• Monitor disease progression or response 
to therapy (drug trials, etc) 
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Patient Instrumentation 
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Motor Unit Electrical and 
Mechanical Responses 
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Results in ALS 
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Central Nervous System 
Identification 

• Diagnose and monitor diseases of the 
central nervous system (Parkinsonism) 

• Assess dysfunction following trauma 
• Assess effects of intervention (drugs, 

physiotherapy, surgery) 
• Study normal muscle control 
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Motor Unit Firing Rates 
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