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Action Potentials, Synapses & 
Motor Units
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Nerves Function by 
Generating Action Potentials
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The Neuromuscular Junction
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Motor Units and Muscle 
Fiber Types
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Based on research of animals (cat, dog, rat):

1. There are numerous differences between the nerves
and muscle fiber metabolic characteristics of skeletal 
muscle motor units:

- Number & Size of Muscle Fibers

- Size and Excitability of the Motor Nerve

- Enzyme and Glycogen Levels

- Protein Composition

2. For a given motor unit, all muscle fibers have similar metabolic 
profiles.

3. Both the nerve and muscle characteristics combine to 
differentiate motor unit types.
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FG

FOG

SO



Motor Units and Fiber Types Fall, 2010

PEP 426: Muscle Fiber Types and 
Metabolic Systems 11

Human Muscle Biopsy and Histology
Morphological and metabolic characteristics of 
human muscle fibers have been researched using 
the method of percutaneous needle biopsy.

The information gained from biopsy research of human 
skeletal muscle includes:

1. Muscle enzyme activities
2. Muscle metabolite/substrate concentrations
3. Muscle fiber types (myosin ATPase, structural protein)       
4. Muscle fiber glycogen content (PAS stain)
5. Muscle capillary density
6. Muscle damage
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Classification 
Method 

Nomenclature 

Visual Red  White  

Contractile Velocity Slow-
twitch 

 Fast-
twitch 

 

Contractile Velocity 
and Metabolism 

I 
Slow-twitch 

IIab 
Fast-twitch 

intermediate 

IIa 
Fast-twitch 

fatigue 
resistant 

IIb 
Fast-twitch 
fatigable 

Contractile Velocity 
and Metabolism 

S 
Slow-twitch 

F(int) 
Fast-twitch 

intermediate 

FR 
Fast-twitch 

fatigue 
resistant 

FF 
Fast-twitch 
fatigable 

Contractile Velocity 
and Metabolism 

SO 
Slow-twitch 

oxidative 

 FOG 
Fast-twitch 
oxidative 
glycolytic 

FG 
Fast-twitch 
glycolytic 

 

 

Classification nomenclature of 
mammalian motor units
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Slow-twitch 
fiber

Fast-twitch 
fiber

Fast-twitch 
oxidative fiber

myosin-ATPase 
stain

preincubation 
pH=4.6
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Fiber Typing



Motor Units and Fiber Types Fall, 2010

PEP 426: Muscle Fiber Types and 
Metabolic Systems 15

Fiber Types, Motor Units and 
Exercise Performance


