MUSCLE – 

many sarcomeres in a myofibril

many myoFIBRILS in a muscle cell

muscle cell = muscle FIBER


very long, multinucleated
bundle of muscle fibers = FASICULUS

Filaments


myosin


actin


titin 


nebulin

Attachment:


- ADHERENS junctions at end of cells, attached to tendons


- DESMIN keeps sarcomeres in register

Membrane Integrity


DYSTROPHIN – anchors muscle cells to ECM



connects actin to laminin

Motor Unit:  motor neuron and ALL the muscle cells it innervates


axon impinges at NMJ (Motor Endplate)


1. AP reaches synapse


2. ACh release


3. Nicotinic Receptors bind Ach ( open UNSELECTIVE ion channels



ensure transmission:  lots of Ach






lots of Ach receptors






lots of Na channels


4. Depol opens Na channels


5. Spreads to T-Tubules


6. At TRIAD, depol opens DHCP


7. Mechanical coupling to RyR


8. Calcium Release from SR

9. Calcium binds troponin C

10.  Troponin shape change induces one in tropomyosin 
11.  myosin binding sites exposed
CARDIAC MUSCLE
Intercalated disks – mechanical coupling

Gap Junctions – electrical coupling ( syncytium-like properties

lots of mitochondria, glycogen

1. AP from pacemaker cells

2. spreads through Gap Junctions

3. DHPR releases extracellular calcium

4. calcium binds RyR ( SR calcium released

5. rest is same as skeletal muscle contraction


**calcium persists for a longer time in cardiac muscle than in skeletal musc**


rate of contraction more important than force

SMOOTH MUSCLE


less actin and myosin, more randomly arrayed ( “purse-string contraction”


1. Calcium binds calmodulin


2. Calmodulin binds and activates MLCK


3. MLCK phosphorylates MLC


4. this activates smooth muscle myosin ATPase activity


regulation:


1. electrically coupled to OTHER SMOOTH MUSC. CELLS


2. intrinsic (peristalsis)


3. autonomic control ( IP3 production ( intracellular calcium release


4. hormonal input ( IP3 production ( intracellular calcium release

