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Each skeletal muscle is an organ that consists of various integrated tissues.

These tissues include the skeletal muscle fibers, blood vessels, nerve fibers, and 

connective tissue.

Each skeletal muscle has three layers of connective tissue (called “mysia”) that 

enclose it and provide structure to the muscle as a whole, and also compartmentalize 

the muscle fibers within the muscle

Each muscle is wrapped in a sheath of dense, irregular connective tissue called the 

epimysium, which allows a muscle to contract and move powerfully while 

maintaining its structural integrity. The epimysium also separates muscle from other 

tissues and organs in the area, allowing the muscle to move independently.

Inside each skeletal muscle, muscle fibers are organized into individual bundles, 

each called a fascicle, by a middle layer of connective tissue called the perimysium. 
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Inside each fascicle, each muscle  fiber is 

encased in a thin connective tissue layer of 

collagen and reticular fibers called the 

endomysium. 

The endomysium contains the extracellular 

fluid and are vascularized. 

cle
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Each bundle of muscle fiber is called a 

fasciculus 
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Every skeletal muscle is also 

richly vascularized for 

nourishment, oxygen delivery, and 

waste removal. In addition, every 

muscle fiber in a skeletal muscle 

is supplied by the axon branch 

of a somatic motor neuron, 

which signals the fiber to 

contract.

Unlike cardiac and smooth 

muscle, the only way to 

functionally contract a skeletal 

muscle is through signaling 

from the nervous system.
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SKELETAL MUSCLE FIBERS

Because skeletal muscle cells are long and cylindrical, they are commonly referred

to as muscle fibers.

Skeletal muscle fibers can be quite large for human cells, with diameters up to 100

μm and lengths up to 30 cm (11.8 in) in the Sartorius of the upper leg.

Multiple nuclei mean multiple copies of genes, permitting the production of the large

amounts of proteins and enzymes needed for muscle contraction.

The plasma membrane of muscle fibers is called the sarcolemma, the cytoplasm is

referred to as sarcoplasm, and the specialized smooth endoplasmic reticulum, which

stores, releases, and retrieves calcium ions (Ca++) is called the sarcoplasmic reticulum

(SR) (Figure 2).

The functional unit of a skeletal muscle fiber is the sarcomere, a highly organized

arrangement of the contractile myofilaments: actin (thin filament) and myosin

(thick filament), along with other support proteins.
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THE SARCOMERE

The sarcomere is the functional

unit of the muscle fiber.
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THE SARCOMERE

The sarcomere is the functional unit of the muscle fiber.

The striated appearance of skeletal muscle fibers is due to the arrangement of the

myofilaments of actin and myosin in sequential order from one end of the muscle

fiber to the other.

Each packet of these microfilaments and their regulatory proteins, troponin and

tropomyosin (along with other proteins) is called a sarcomere.

The sarcomere itself is bundled within the myofibril that runs the entire length of the

muscle fiber and attaches to the sarcolemma at its end.

As myofibrils contract, the entire muscle cell contracts.

Each sarcomere is approximately 2 μm in length with a three-dimensional cylinder-

like arrangement and is bordered by structures called Z-discs (also called Z-lines, 

because pictures are two-dimensional), to which the actin myofilaments are anchored 

(Figure 3). 

The thin filament of the sarcomere are strands that are thinner than myosin

Likewise, because the myosin strands and their multiple heads have more mass and 

are thicker, they are called the thick filament of the sarcomere.
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Heat shortens the refractory period, cold prolongs the refractory period  
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• Skeletal muscles contribute to the 
maintenance of homeostasis in the body 
by generating heat.

• Muscle contraction requires energy, and 
when ATP is broken down, heat is 
produced.

• This heat is very noticeable during 
exercise, when sustained muscle 
movement causes body temperature to 
rise, and in cases of extreme cold, when 
shivering produces random skeletal 
muscle contractions to generate heat.


