Working Muscles – Anatomy of a Muscle Fiber
A) There Are 3 Basic Types of Muscle in the Body
1 - Skeletal muscle attaches to bones - form levers that are used for bodily movement 

2 - Cardiac muscle forms the heart - used to pump blood through circulatory system 

3 - Smooth muscle lines gut and blood vessels - controls diameter of these tubes and in gut helps to propel the digested food.
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- The muscle types need different properties to perform these different operations - see table below.

A Comparison of Skeletal, Cardiac and Smooth Muscle :
	 Property
	 Skeletal
Muscle
	 Cardiac
Muscle
	 Smooth
Muscle

	 Striations?
	 Yes
	Yes
	 No

	 Relative Speed 
of Contraction
	Fast
	  Intermediate
	 Slow

	 Voluntary Control?
	Yes
	 No
	No

	 Nuclei per Cell
	 Many
	 Usually 1 or 2
	 Single

	 Control of 
Contraction
	 Nerves
	 Beats spontaneously
but modulated by nerves
	 Nerves
Hormones
Stretch

	 Cells Connected by
Intercalated Discs or Gap Junctions?
	 No
	 Yes
	 Yes


 - Our focal point will be the skeletal muscles 
B) SKELETAL MUSCLE STRUCTURE:
- Muscles are made of muscle cells, properly termed “Muscle Fibers”

- Muscle fibers are very long cable-like cells which bundle together to form a “Muscle Bundle”. Many muscle bundles make up the main “Body” of a muscle.
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TYPE: Skeletal muscle
DESCRIPTION: Long, striated cells with

'COMMON LOCATIONS: In skeletal muscles
FUNCTION: Contraction for voluntary movements

(cells teased
apart for
clarity here)

TYPE: Smooth muscle

DESCRIPTION: Long, spindle-shaped cells,
each with a single nucleus

COMMON LOCATIONS: In hollow organs.
(e.., stomach)

FUNCTION: Propulsion of substances along
internal passageways

junction
between
adjacent
cells

TYPE: Cardiac muscle

DESCRIPTION: Branching, striated cells fused
at plasma membranes.

‘COMMON LOCATIONS: Wall of heart
FUNCTION: Pumping of blood in the
rculator m
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- A single muscle fiber (muscle cell) consists of smaller cable-like structures called “Myofibrils”. In turn each myofibril consists of a highly organized arrangement of protein microfilaments called A) Actin  and  B) Myosin.
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C) The Basic Unit of Muscle Contraction is the Sarcomere
- Skeletal and cardiac muscle are striated, while smooth muscle has a similar contractile mechanism but is not so highly organized and does not show striations. 

- The striations are caused by alignment of bands of filaments. Of the two filaments, Actin is thin, while Myosin is thicker.  The overlapping of the two filaments gives rise to the banding (striated) patterns. The most prominent are the A and I bands and the Z line. 

- The unit between two (2) Z lines is called the SARCOMERE.
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- The figure shows the structure of the bands in terms of the major proteins, Actin (thin protein filament) & Myosin (thick protein filament): see below 


- In the A band the 2 proteins (actin and myosin) overlap, in an electron micrograph this band is seen as being very dark with a lighter H-Zone in the center where only the myosin filaments are found.

- The I band contains only the actin protein, this band is light coloured in an electron micrograph.
- When muscle contracts the sarcomere (region between the two Z-lines) shortens and the Z lines move closer together. 

- The sarcomere is the basic unit of contraction; with electrodes it is possible to stimulate a single sarcomere and make it contract. 
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