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TFISSVESS MUSCLE

muscle tissue, one of the four basic tissue types of the body, consists of mus-
cle cells (“fibers”) and their fibrous connective tissue coverings. There are
three kinds of muscle tissues: skeletal, cardiac, and smooth. Muscle tissue
shortens (contracts) in response to nerve, nerve-like, or hormonal stimulation.
Depending on their attachments, skeletal muscles move bones at joints, con-
strict cavities, and move the skin; cardiac muscle compresses a heart cavity
or orchestrates the sequence of cardiac muscle contraction; and smooth
muscle moves the contents of cavities by rhythmic contractions, constricts
vessels they surround, and moves hairs/closes pores of the skin. The sur-
rounding connective tissue transfers the force of contraction from cell to cell,
and supports the muscle fibers and the many blood capillaries and nerves
that supply them.

SHELETAL/STRIATER MUSCLE - GELL =

SARBCOLEMDE -

Skeletal muscle cells are long, striated, and multi-nucleated, formed of
myofibrits, mitochondria, and other organelles within the cytoplasm
(sarcoplasm). Each cell is enveloped in cell membrane calied sarcolemma.
Collections of muscle cells make up the belly of a muscle. The highly vas-
cularized skeletal muscles contribute greatly to the size and shape of the
body. Skeletal muscles attach to bones or other muscles at their tendinous
ends. Between bony attachments, muscles cross one or more joints, moving
them. Muscles always pull . . . they never push. Skeletal muscle contractions
consist of rapid, brief shortenings, often generating considerable force. Each
contracting cell shortens maximally. Three kinds of skeletal muscle fibers are
recognized: red (small, dark, long acting, slow contracting, postural muscle
fibers with oxygen-rich myoglobin and many mitochondria), white (relatively
large, pale, anaerobic, short acting, fast contracting muscle fibers with few
mitochondria), and intermediate fibers. With exercise, fast fibers can convert
to slow; slow fibers can convert to fast. Contraction of skeletal muscie
requires nerves (innervation). Without a nerve supply (denervation), skeletal
muscle cells cease to shorten; without reinnervation, the cells will die. A
denervated portion of muscle loses its tone and becomes flaccid. In time, the
entire muscie will become smaller (atrophy). Muscle contraction is generally
under voluntary control, but the brain involuntarily maintains a degree of
contraction among the body’s skeletal muscles {muscle tone). After injury,
skeletal muscle cells can regenerate from myoblasts with moderate func-
tional significance; such regeneration may also occur in association with
muscle cell hypertrophy in response to training/exercise.

CARDIAG/STRIATED
MWVSCLE: GELL -
INTERCALATED DISEGH

Cardiac muscle cells make up the heart muscle. They are branched, striated
cells with one or two centrally located nuclei and a sarcolemma surrounding
the sarcoplasm. They are connected to one another by junctional complexes
called intercalated discs. Their structure is similar to skeletal muscle, but iess
organized. Cardiac muscle is highly vascularized; its contractions are rhyth-
mic, strong, and well regulated by a special set of impulse-conducting muscle
cells, not nerves. Rates of contraction of cardiac muscle are mediated by the
autonomic (visceral) nervous system, the nerves of which increase/decrease
heart rate. Cardiac muscle is probably not capable of regeneration.

VISCERAL/SMECETH MUVSGCLE,:
GELLr

PLASMELERDIDA

Smooth muscle cells are long, tapered cells with centrally placed nuclei.
Each cell is surrounded by a plasmalemma {(cell membrane). These cells are
smooth (non-striated). Myofibrils are not seen; the myofilaments intersect with
one another in a pattern less organized than that seen in skeletal muscle.
Smooth muscle cells occupy the walis of organs with cavities (viscera) and
serve to propel the contents along the length of those cavities by slow, sus-
tained, often powerful rhythmic contractions (consider menstrual or intestinal
cramps). Smooth muscle cells, oriented perpendicular to the flow of tubular
contents, act as gates (sphincters) in specific sites, regulating the flow, as in
defaying the flow of urine. Well-vascularized, smooth muscle fibers contract in
response to both autonomic nerves and hormones. They are also capable of
spontaneous contraction. Regeneration of smooth muscle, to some extent, is
possible after injury.
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sarcolemma ({F}, which covers each skeletal and cardiac muscle cell,
is colored only at the cut ends. The plasmalemma (F'), which covers
each smooth muscle cell, is colored only at the cut ends. (2) The
nuclei of cardiac and smooth muscle cells, located deep within the
celis, are 1o be colored only at the cut ends {A}. (3) One of the inter-
calated discs (1) of the cardiac cells has been separated to reveal its

structure (schematically). (4) The celiutar views are microscopic.
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