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The Muscular System

The muscular system is composed of specialized cells called muscle fibers. Their
predominant function is contractibility. Muscles, where attached to bones or
internal organs and blood vessels, are responsible for movement. Nearly all
movement in the body is the result of muscle contraction. Exceptions to this are the
action of cilia, the flagellum on sperm cells, and amoeboid movement of some
white blood cells.

integrated action of joints, bones, and skeletal muscles produces
obvious movements such as walking and running. Skeletal muscles
also produce more subtle movements that result in various facial
expressions, eye movements, and respiration.

In addition to movement, muscle contraction also fulfills some other
important functions in the body, such as posture, joint stability, and
heat production. Posture, such as sitting and standing, is maintained as
a result of muscle

contraction. The skeletal muscles are continually making

fine adjustments that hold the body in stationary positions.
The tendons of many muscles extend over joints and in this
way contribute to joint stability. This is particularly evident
in the knee and shoulder joints, where muscle tendons are a
major factor in stabilizing the joint. Heat production, to
maintain body temperature, is an important by-product of
muscle metabolism. Nearly 85 percent of the heat produced in
the body is the result of muscle contraction.

Structure of Skeletal Muscles

Awhole skeletal muscle is considered an organ of the muscular
system. Each organ or muscle consists of skeletal muscle tissue,
connective tissue, nerve tissue, and blood or vascular tissue.
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Skeletal muscles vary considerably in size, shape, and arrangement of fibers.
They range from extremely tiny strands such as the stapedium muscle of the
middle ear to large masses such as the muscles of the thigh. Some skeletal
muscles are broad in shape and some narrow. In some muscles the fibers are
parallel to the long axis of the muscle, in some they converge to a narrow
attachment, and in some they are oblique.

Structure of a Skeletal Muscle
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Each skeletal muscle fiber is a single cylindrical muscle cell. An individual
skeletal muscle may be made up of hundreds, or even thousands, of muscle
fibers bundled together and wrapped in a connective tissue covering. Each
muscle is surrounded by a connective tissue sheath called the epimysium.
Fascia, connective tissue outside the epimysium, surrounds and separates the
muscles. Portions of the epimysium project inward to divide the muscle into
compartments. Each compartment contains a bundle of muscle fibers. Each
bundle of muscle fiber is called a fasciculus and is surrounded by a layer of
connective tissue called the perimysium. Within the fasciculus, each
individual muscle cell, called a muscle fiber, is surrounded by connective
tissue called the endomysium.

Skeletal muscle cells (fibers), like other body cells, are soft and fragile. The
connective tissue covering furnish support and protection for the delicate
cells and allow them to withstand the forces of contraction. The coverings
also provide pathways for the passage of blood vessels and nerves.

Commonly, the epimysium, perimysium, and endomysium extend beyond
the fleshy part of the muscle, the belly or gaster, to form a thick ropelike
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tendon or a broad, flat sheet-like aponeurosis. The tendon and aponeurosis
form indirect attachments from muscles to the periosteum of bones or to the
connective tissue of other muscles. Typically a muscle spans a joint and is
attached to bones by tendons at both ends. One of the bones remains
relatively fixed or stable while the other end moves as a result of muscle
contraction.

Skeletal muscles have an abundant supply of blood vessels and nerves. This
Is directly related to the primary function of skeletal muscle, contraction.
Before a skeletal muscle fiber can contract, it has to receive an impulse from
a nerve cell. Generally, an artery and at least one vein accompany each nerve
that penetrates the epimysium of a skeletal muscle. Branches of the nerve
and blood vessels follow the connective tissue components of the muscle of a
nerve cell and with one or more minute blood vessels called capillaries.

Muscle Types

In the body, there are three types of muscle: skeletal (striated), smooth, and
cardiac

Skeletal Muscle
Smooth Muscle
Cardiac Muscle

Muscles of the Head and Neck

Humans have well-developed muscles in the face that permit a large variety
of facial expressions. Because the muscles are used to show surprise, disgust,
anger, fear, and other emotions, they are an important means of nonverbal
communication. Muscles of facial expression include frontalis, orbicularis
oris, laris oculi, buccinator, and zygomaticus.These muscles of facial
expressions are identified in the illustration below.
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Muscles of the Head and Neck
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Buccinator

Trapezius

There are four pairs of muscles that are responsible for chewing
movements or mastication. All of these muscles connect to the
mandible and they are some of the strongest muscles in the body.
Two of the muscles, temporalis and masseter are identified in the
illustration above.

There are numerous muscles associated with the throat, the hyoid
bone and the vertebral column, only two of the more obvious and
superficial neck muscles are identified in the illustration. They are
sternocleidomastoid and trapezius.

Muscles of the Trunk

The muscles of the trunk include those that move the vertebral column, the
muscles that form the thoracic and abdominal walls, and those that cover the
pelvic outlet. The erector spinae group of muscles on each side of the
vertebral column is a large muscle mass that extends from the sacrum to the
skull. These muscles are primarily responsible for extending the vertebral
column to maintain erect posture. The deep back muscles occupy the space
between the spinous and transverse processes of adjacent vertebrae.
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Muscles of the Trunk
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The muscles of the thoracic wall are involved primarily in the process of
breathing. The intercostal muscles are located in spaces between the ribs.
They contract during forced expiration. External intercostal muscles
contract to elevate the ribs during the inspiration phase of breathing. The
diaphragm is a dome-shaped muscle that forms a partition between the
thorax and the abdomen. It has three openings in it for structures that have
to pass from the thorax to the abdomen.

The abdomen, unlike the thorax and pelvis, has no bony reinforcements or
protection. The wall consists entirely of four muscle pairs, arranged in
layers, and the fascia that envelops them. The abdominal wall muscles are
identified in the illustration below.

The pelvic outlet is formed by two muscular sheets and their associated
fascia.

Muscles of the Upper Extremity

The muscles of the upper extremity include those that attach the scapula
to the thorax and generally move the scapula, those that attach the
humerus to the scapula and generally move the arm, and those that are
located in the arm or forearm that move the forearm, wrist, and hand. The
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illustration below shows some of the muscles of the upper extremity.

Muscles of the Upper Extremity
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Muscles that move the shoulder and arm include the trapezius and
serratus anterior. The pectoralis major, latissimus dorsi, deltoid, and
rotator cuff muscles connect to the humerus and move the arm.

The muscles that move the forearm are located along the humerus, which
include the triceps brachii, biceps brachii, brachialis, and brachioradialis.
The 20 or more muscles that cause most wrist, hand, and finger
movements are located along the forearm.

Muscles of the Lower Extremity

The muscles that move the thigh have their origins on some part of the
pelvic girdle and their insertions on the femur. The largest muscle mass
belongs to the posterior group, the gluteal muscles, which, as a group,
abduct the thigh. The iliopsoas, an anterior muscle, flexes the thigh. The
muscles in the medial



compartment adduct
the thigh. The
allustration below
shows some of the
muscles of the lower
extremity. Muscles that
move the leg are
located in the thigh
region. The quadriceps
femoris muscle group
straightens the leg at
the knee. The
hamstrings are
antagonists to the
quadriceps femoris
muscle group, which
are used to flex the leg
at the knee.The uscles
located in the leg that
move the ankle and
foot are divided into
anterior, posterior, and
lateral compartments.
The tibialis anterior,
which dorsiflexes the
foot, is antagonistic to
the gastrocnemius and
soleus muscles, which
plantar flex the foot.
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Muscles of the Lower Extremity
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The sliding filament theory

To understand how a muscle contracts it is necessary to analyse the molecular
event that occur in each single muscle fiber.

Viewed under the microscope a skeletal muscle fibre shows striations.

These straitions result from a specif arrangements of proteins inside the myofibre.
The two pricipal type of proteins are myosin (forming the thick filament) and actin

(forming thin filaments)


http://cal.vet.upenn.edu/histo/muscle/skeletal.html
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The diagram below shos the structure of a sarcomere: a functional unit along the
muscle fiber.

The sarcomere is the distance between two Z lines which are formed by the joining
points of the thin filaments. The lighter | band represents areas wher the thin
filaments are present while the H band is where both actin and myosin run parallel
to each other.
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The diagram below describe the arrangements of actin and myosin. Please note that
actin filaments are made of chains of globular actin molecules. Myosin chins
instead have characteristic globular heads and long tails.

At rest actin and myosin are prevented from contacting each other by two other
proteins: tropomyosin and the Ca++ binding protein troponin. Upon stimulation,
Ca++ is released from internal stores and binds to troponin which induces a
conformational change of tropomyosin and allows actin-myosin interaction.

The myosin head can bind hydrolise ATP (loss of one phosphate)to ADP. This
gives energy to the myosin head to bind to actin and to bend pushing the acting
filaments along. ADP is then resubstituted with ATP and actin and myosin come
apart. Hydrolisis of ATP will start another binding and sliding cycle.pushing the
actin filament along and resulting in contraction of the cell


http://www.scientia.org/cadonline/Biology/specialcells/sarcomere.ASP
http://www.bris.ac.uk/Depts/Chemistry/MOTM/atp/atp1.htm
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