MUSCLE ANATOMY

MUSCLES ARE ACTUALLY COMPOSED OF SEVERAL, LONG, TUBE SHAPED CELLS AND MUSCLE FIBERS.

THE FIBERS ARE ALSO MADE UP OF SEVERAL TUBE SHAPED MYOFIBRILS
THESE ARE MADE UP OF TWO KINDS OF MICROFILAMENTS:



ACTIN AND MYOSIN – THESE ARE 



RESPONSIBLE FOR MUSCLE



CONTRACTION

THE SARCOLEMMA IS A THIN MEMBRANE THAT SURROUNDS A MUSCLE TO HOLD ALL THESE FIBERS TOGETHER.  MUSCULAR DYSTROPHY –LACK OF DYSTROPHIN PROTEIN…….

THE SARCOMERE – CONTRACTILE UNITS OF MUSCLES

MAJOR PARTS:

1.  Z-LINES – dark stripes that mark the beginning and end of one sarcomere.  Actin filaments are attached here.

2.  I- BAND – Only contain actin filaments next to the Z-line.  They create the lighter bands in the striation pattern of a muscle.

3.  A- BAND – Area mostly composed of just myosin but at some points, actin and myosin overlap.  When the muscle is relaxed, only the ends of the A-band show overlapping.

4.  H-ZONE – Area in the center of a relaxed sarcomere where there is only myosin.

HOW THE SARCOMERE CONTRACTS

THE SLIDING FILAMENT THEORY – states that actin slides into the H zone upon contraction.  This was established by H.E. and H.F. Huxley.

What causes actin to move?

Myosin filaments have globular heads attached on all sides.  When a muscle needs to contract, the heads in the overlapping region of the A-band attach to the actin and “kick” it into the H-zone.

This action is called RATCHET ACTION.

Ratchet action requires energy.  Energy is in the form of ATP (adenosine triphosphate).

Kicking the actin into the H-zone makes the sarcomere shorten/contract.

A CLOSER LOOK AT RATCHET ACTION

The actin filament has 2 molecules associated with it:


1.  Troponin – circular


2.  Tropomyosin – linear and stringy

When a muscle is at rest, the Tropomyosin lays over the “boot binding site”.

When a nerve cell sends a signal to a skeletal muscle telling it to contract,calcium ions (Ca 2+)

are released into the muscle tissue.  The calcium binds to Troponin which causes it to shift.  This, in turn, pulls Tropomyosin off the binding site so Ratchet actin can occur.

NERVES AND MUSCLE FATIGUE

IF PAIN SENSATIONS DO NOT STOP A PERSON FROM EXCERCISING, THE NERVOUS SYSTEM MAY HAVE TO SHUT YOU DOWN TO AVOID MUSCLE DESTRUCTION BY LACTIC ACID.

THE NEUROMUSCULAR JUNCTION (located between the nerve and the muscle) GETS MESSAGES BUT REFUSES TO SEND THEM TO THE MUSCLE SO IT STOPS FLEXING OR EXTENDING.
