Sliding filament theory

Summary

Rest

· When the muscle is relaxed ADP (adenosine diphosphate) and Pi (phosphate ion) are bound to the S1 unit of myosin. The myosin heads are in the vertical strained position. The intracellular calcium is low and therefore the actin-myosin binding and contraction is negligible.

Contraction

· When the stimuli to contract is received at the sarcolemma a wave of depolarisation is propagated down the t-tubules to the sarcoplasmic reticulum (SR)

· This initiates the release of calcium from the SR, increasing the intracellular calcium

· The calcium binds to the troponin causing a structural change in the position of the troponin and tropomyosin on the actin molecule, enabling actin to bind to the S1 units of myosin.

· Actin – myosin binding enables the S1 unit to move immediately to their relaxed position, thus causing movement (reducing the H zone) in the attached actin towards the central region (M line) of the sarcomere. During this process ADP and Pi are released from the S1 units.

Recovery

· ATP binds with the S1 unit.

· The energy released in the conversion of ATP to ADP and Pi re-cocks the S1 unit into its vertical, strained position ready for the next actin – myosin interaction. 

Provided that ATP is replenished and calcium concentration is maintained the above cycle will continue until full contraction has occurred i.e the H zone is closed.

Relaxation

When the stimuli to contract ceases calcium is actively pumped back into the sarcoplasmic reticulum, the troponin re-binds with tropomyosin and the actin – myosin link is broken. The two filaments are thus able to slide passed each other as a result of other muscular or other forces.

