
Muscle histology



§ Striated muscle fibers do not show graded contraction---all or none. 

§ To vary the force of contraction--- fibers within a muscle fascicle do not all contract 

at the same time. 

§ large muscles with many motor units---firing of a single motor axon ------tension 

proportional to the number of muscle fibers it innervates. 
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§ Slow oxidative: Type I 

Slow contractions over long periods without fatigue, having many 

mitochondria, many surrounding capillaries, and much myoglobin

§ Fast oxidative-glycolytic: Type IIa

Rapid, short-term contraction, few mitochondria/capillaries and 

depending on Oxidative phosphorylation (mainly) and anaerobic 

metabolism, fibers appear white. Rapid contractions – rapid fatigue due to 

lactic acid production.

§ Fast glycolytic: Type IIb 

Physiological and histological features intermediate between those of the 

other two types.

Myosin ATPase
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Myoglobin: globular sarcoplasmic protein similar to hemoglobin which contains iron atoms and allows for O2
storage
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Cardiac muscles 

• Cells align into chain-like arrays. 
• Form complex junctions between 

interdigitating processes
• Cells within one fiber often branch.. 
• Mature cardiac muscle cells are 15-30 μm 

in diameter and 85-120 μm long, 
• Striated 
• One centrally nucleus located. 
• Each muscle cells is a surrounded by 

endomysium with a rich capillary 
network.
• A thicker perimysium separates bundles 

and layers of muscle fibers and in 
specific areas (larger masses of fibrous 
connective tissue: cardiac 
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Intercalated discs
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Cardiac muscles

• Intercalated discs: transverse lines that cross the fibers at irregular intervals 

where the myocardial cells join (junctional complexes ).

• Transverse regions: many desmosomes and fascia adherens junctions--- strong 

intercellular adhesion.

• Longitudinally: run parallel to the myofibrils and are filled with gap junctions  

(ionic continuity between the cells). 
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Cardiac muscles

• Mitochondria occupy up to 40% of the cell volume.

• Fatty acids, the major fuel of the heart, are stored as triglycerides.

• Glycogen granules are  present.

• T-tubules in ventricular muscle fibers are well-developed, but much 

smaller atrial regions.

• Sarcoplasmic reticulum is less well-organized.

• Dyads: the junctions between terminal cisterns and T-tubules involve 

only one structure of each.
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Cardiac muscles 
• Cardiac muscle fiber contraction is intrinsic and spontaneous.

• Impulses for the rhythmic contraction initiated, regulated, and 

coordinated locally by nodes of unique myocardial fibers.

• Contraction of individual myocardial fibers is all-or-none. 

• The rate of contraction is modified by autonomic innervation at the 

nodes of conducting cells.

• Sympathetic nerve supply accelerating and the parasympathetic supply 

decreasing it
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SMOOTH MUSCLE
• Slow and steady contraction

• Under the control of autonomic nerves and 

various hormones. 

• Present in blood vessels, digestive, respiratory, 

urinary, and reproductive tracts. 

• Fibers of smooth muscle are elongated, 

tapering, and unstriated cells.

• Enclosed by an endomysium (a network of 

type I and type III).

• Length is 20 μm - 500 μm.
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SMOOTH MUSCLE

• Lack well-defined neuromuscular junctions

• Axons of autonomic nerves have periodic swellings close to muscle 

fibers----synaptic vesicles-----acetylcholine o norepinephrine---

binds receptors in many  muscle cells. 

• Stimulation is propagated via gap junctions------contract 

synchronously

• Fibroblast activity!!!
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