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Muscular system
          The muscular system composed of 600 skeletal muscles. There are three   types of   muscles, the cardiac , skeletal and smooth muscles, Nurses and health care providers often move patients who are incapacitated, and to do this safely and effectively requires understanding of joint and muscles, as well as to give injection safely .

functions of muscular system are 
· movement,
· stability ,
· communication,
· control of opening
· heat production
. 
characterized by
· Responsiveness( excitability): electrical  response for stimulations

· Conductivity: travel of the electrical excitation along the muscle fiber.

· Contractility: The ability to shorten when it stimulated.

· Extensibility: ability to stretch again between contraction.

· Elasticity: when muscle stretch and then the extension released.
                 The muscle cells called muscle fibers or myofiber  the myofibers arranged in  light and dark bands ( striations)  also the skeletal muscle called voluntary because it subject to conscious control ,each myofiber composed of bundle of myofibrils and myofibril is a bundle of parallel protein myofilaments.

There are three types of myofilaments

1-thick filaments(myosin) like golf club has tail and double head( Site of ATP binding).

2-Thin filaments(Actin)composed of three proteins 

· Actin
· Troponin

· Tropomysin

3-Elstic filaments made of spring protein called titin.

Striations:

                 The striation  due to  dark A band and lighter 1 band the lighter region  in the middle of A band  called H band, 1 band bisected by dark narrow Z line, the myofibril from  Z disc to the next called  sarcomer.

       The nerve -muscle  relationship

                Skeletal muscle never contract unless it is stimulated by nerve  and each muscle innervated by  one somatic motor neuron  ,their axons called somatic motor fibers and each somatic nerve branches  about 200 times. One nerve fiber and all innervated  muscle fibers by it called motor unit.
Electrical Excitable cells

      The   study  of electrical  activities  of  cells  called electrophysiology.

           The unstimulates cell there are  negative ions on onside of  the  plasma  membrane  and the plasma membrane  is electrically polarized , that mean there is an excess Na+  in the outside the cell ECF and an excess K+ inside the cell (ICF). The differences in electrical charge from one point to another called  electrical potential or voltage this voltage called resting membrane potential (RMP).

                 When muscle is stimulated Na+ diffused inside the cell  and a K+ rush outside the cell and cause shift from the negative RMP to the positive this quick up and down voltage  called   action potential and cause another action potential in other point of plasma membrane and wave of  action  potential spreading along the  nerve fiber and this called nerve impulse  and this signal travel along the Sarcolemma of  the  muscle lead  to muscle  contraction.

Threshold
               Threshold is the minimum voltage  necessary to generate  action potential in the muscle fiber and produce contraction. The delay of about 2 msec between  the  onset of stimulation and the onsite of twitch called the latent period flowed by  external tension which called  contraction  phase . when  the  muscle  tension declines called relaxation phase.

 Twitch is the cycle of quick contraction and relaxation
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Skeletal muscle action

    Muscle action  explained  upon the sliding filament theory  which summarizes in the stage below:

· Ach releasing. ACh bind to the receptors and cause action potential of Sarcolemma.

· The second stage is excitation contraction coupling and the action potential spread  among Sarcolemma and inside the  and fiber. Ca++ release and bind in the active site of actin and ATP change to ADP to produce energy.

· The third stage  is contraction. Sliding of  Actin over myosin myofilaments. 
· The fourth stage and is the final stage is relaxation when the signal finished and the releasing of Ach will stopped. and the muscle return to it normal length. 
ACh esterase distracted Ach and prevent the continuous contraction
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The relax state of myofilaments
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The contractive state of myofilaments
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  The neuromuscular junction

                Neuromuscular junction is the connection between the nerve end and the muscle  but the connection of nerve end with any other cell called synapse.

 The components of neuromuscular junction

· Branch of motor nerve.

· Synaptic Knob: Bulbous swelling at the nerve end. Contain Ach  vesicles. 

· Motor end plate :Depression on the muscle fiber membrane( Sarcolemma)

· Synaptic cleft: Tiny gap separate between two cells

· Schwann cell: the third cell which cover the  neuromuscular junction)

· Junctional folds: contain Ach receptors.

**Acetylcholine (Ach )is neurotransmitter
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