Part two 

Mechanisms of Muscle Contraction.

Initiated by a nerve impulse that causes the neurotransmitter acetylcholine to be released from the axon end of the nerve cell into the neuromuscular junction.  This is the point where a motor neuron attaches to a muscle. 

It diffuses to receptors on the sarcolemma where it triggers an action potential.

The action potential quickly spreads across the sarcolemma and throughout the network of T-tubules that carry it deep inside of each muscle fiber.

The arrival of the A.P. causes the calcium ion channels in the sarcoplasmic reticulum to open, which then allows the Ca++ to flood into the sarcoplasm surrounding each myofibril.  This is what actually causes the muscles to contract.

Each myosin molecule has two parts-2 tails, made up of long polypeptide chains that are intertwined, and 2 heads. 500+ heads present in each thick filament are oriented so that they encircle the entire filament.

Thin filaments are 2 rows of globular proteins joined together like two strings of intertwined beads.

Contain tropomyosin- in a resting muscle it blocks the myosin binding sites and prevents the filaments from acting.

And troponin- moves the tropomyosin away from the myosin binding sites when an action potential triggers the release of Ca++.

Sliding filaments.

As muscle contracts, myosin heads pulls on actin filaments causing them to slide inward toward the H-zone.  As they slide, sarcomere shortens but neither the actin nor myosin change their lengths.  Acts as a sliding ladder.


Three steps of muscle contraction:

Attachment:

Muscle fiber not contracted-myosin heads have an ADP molecule and are in cocked state.  

Ca++ concentration in sarcoplasm low and tropomyosin is covering binding sites.

Action potential received and Ca++ from the sarcoplasmic reticulum floods into the myofibril and binds to receptor on troponin.  Tropomyosin moves away from binding sites and allows myosin heads and actin filaments to interact.

Power Stroke:

A cocked head contacts actin binding site and its ADP molecule is released- tilts forward (back to low energy, uncocked state.)  

Ratchet-like action of these hinged heads is what draws the thin filaments past the thick filaments toward the H-zone and is the crux of muscle contraction.

Sounds like dying cats.

Release:
Once the power stroke is complete, ATP binds with the myosin heads and causes them to detach from the actin filaments.  Energy from the ATP is then used to reorient the myosin heads backed to cocked position.

ATP is not used during power stroke but only to reorient the heads at the end of the entire process.

The myosin heads will keep rotating back and forth as long as ATP is available and the concentration of Ca++ in the myofibrils is high.  

At any given moment, the muscular coordination center in the cerebellum allows for only 30% of your muscle fibers to be stimulated into contracting.

