Lecture 4

1) Neuromuscular Junction

a) AP goes through both motor neurons (two different synapses)

b) Lower motor nerve synapses on skeletal muscle

2) Spinal Cord (pairs of spinal nerves)

a) Cervical (8)

b) Thoracic (12)

c) Lumbar (5)

d) Sacral (5)

e) Coccygeal (1)

3) Problems

a) Polio- destroy lower or upper neurons

i) Lack of coordination, fatigue, muscles are flaccid.

ii) Respiratory muscles soon fail and this causes death.

b) Lou Gehrig- myotrophic lateral sclerosis.  

i) Lower and upper motor neurons destroyed.

c) Spinal Cord Injuries

i) Paraplegic- immobile legs but arms are still okay (~T1)

ii) Quadriplegic- all limbs are immobile (~C4)

Muscle






1) Muscle Example

a) A bicep is one muscle in the body that contains about 500,000 individual muscle fibers and 500,000 neuromuscular junctions.

i) About 5,000 myofibrils can be found within each muscle fiber.

2) The Sarcomere

a) From one Z line to the next Z line.  Contains two repeating contractile proteins

i) Contractile proteins- myosin (dark) and actin (light)

ii) Regulatory proteins- troponin and tropomyosin

b) Myosin heads are attached to each myosin protein and extend towards the actin, which wraps around the myosin.  At rest myosin heads are at a 90 degree angle.

c) Sliding Filament Theory- actin slides over myosin but nothing changes shape.  Z lines become closer and sarcomeres are closer to one another. 

(1) Cross Bridge Cycle- length of sarcomere contracts and relaxes because of this cycle

(a) Muscle at rest, myosin head is unbound to actin and at 90 degrees

(b) Myosin head binds to actin

(c) Actin moves, and myosin head is attached at about a 45 degree angle

(d) Myosin head detaches still in a 45 degree angle configuration

(e) Myosin head moves back into a 90 degree angle



3) Sarcoplasmic Reticulum- longitudinal SR and Terminal cisternae of the SR

i) Longitudinal SR- contains the SERCA pump (pumps Ca++ from the intracellular fluid into the terminal cisternae at rest.) 

(1) Pump uses ATP (Ca++ ATPase)

ii) Terminal cisternae- contains voltage sensitive Ca++ gate and Ca++ leaves the terminal cisternae and out of the SR and into the intracellular fluid.  Ca++ then binds to troponin.

4) Regulatory Proteins (attached)

a) Troponin- circular regulatory protein that binds with Ca++ and allow the movement of the tropomyosin in order for contraction to occur

b) Tropomyosin- long thin protein that regulates myosin heads binding to actin (blocks heads)
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