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                             Transverse tubules – Sarcoplasmic reticulum System    

* Transverse Tubules (T-tubules):  

· Extension from cell membrane passes transversely along myofilaments & extend from one side of muscle to other. 

· Has opening to ECF. 

· AP of muscle fiber spread along T-tubules to depth of muscle. 

· Each sarcomere has 2 T-tubules at ends of myosin. 

· Sarcoplasmic Reticulum: it has tubules rich in Ca cisterna with foot-like projections near T- tubules + calsequestrin. 

· Calsequestrin: Protein binds to Ca ions to concentrate them (40 folds>ionic state). 

                                      Molecular Mechanisms of Muscle Contraction 

                                              Excitation – Contraction – Coupling       

* Excitation of muscle by nerve:   

     - AP at motor end plate (middle of muscle fiber) – both direction – allow coincident contraction of all sacromere . 

             Transmitted along T-tubules – cisternae of S.R. – opening of Ca pores – release Ca into sarcoplasm (Excitatory Ca pulse). 

· AP doesn't go inside the muscle fibers only  on the sarcolemma then , pores of T-tubules gets it – Ca is out. 

· Repetitive AP cause  a series of Ca pulse to initiate contraction. 

· As Ca in sarcoplasm, it is very low to cause contraction. 

* Contraction:    
     - DEF.: Sliding of actin over myosin till Z lines come to ends of myosin. 

     - Mechanism: 

1. troponin-tropomysin complex (Relaxing protein or T-T complex) cover & inhibit active sites on actin – Muscle in resting state. 

2. Ca from S.R. binds to troponin C – inhibit & cause conformational change of T-T complex – tropomysin go into a groove between the two actin filaments – uncovered active site of actin. 

3. Ratchet theory (walk along) of muscle contraction: Depends on interaction of activated actin & cross bridges of myosin. 

4. Heads of cross bridges attach to active sites on actin – changes in forces occur between head & arm – tilting of heads to arms (Power Stroke) – drag actin along with it – sliding of actin over myosin. 

5. Heads break from  attachment site & return to perpendicular position & combine with a new binding site further along actin & new Power stroke occurs. 

6. Movement of cross bridge back & forth walking along actin filaments - Pulling actin filaments to center of sarcomere. 

7. The greater the number of cross bridges , the greater will be the force of contraction. 

* ATP as source of energy for contraction & Relaxation:   
· In the resting state, ATP bind to head of myosin & ATPase of the head cleaves it into ADP & P bound to head – conformational changes of the head – Perpendicular to binding site of actin. 
· After binding to active site of action , the stored energy released to cause power stroke (tilting by conformational  change) – Sliding of actin. 

· Tilting of heads cause ATP to be released & then new ATP will bind to the head of myosin – detachment of cross bridges from actin & ATPase of the head cleaves it into ADP & P – conformational changes of the head – perpendicular to binding site of actin. 

· Contraction & Relaxation both are Active Processes

* ATP as source of energy for Relaxation:   
· AP stops – Ca return to S.R. by Ca pump that use energy of ATP then troponin bind to tropomyosin – T-T complex – cover the active site of actin – Relaxation occur.  
