Lecture 3

1) Human Nerve Cell:

a) Axon hillock: first place that voltage sensitive Na+ and K+ gates are seen (APs start here).

b) Terminal buttons interact with dendrites and form synapses.  When these synapses are between nerves and skeletal muscle, they are referred to as a Neuromuscular Junction.

2) Neuromuscular Junction

a) APs come down the axon and reach the collateral.  

b) This voltage change affects voltage sensitive Ca++ gates (only located in terminal button), causing vesicles (small budded off membranes) containing Acetylcholine (ACh) to fuse and allow the ACh to leave the terminal button and diffuse into the synapse.

i) Sarcolemma: phospholipid bilayer of the muscle

ii) Motor end plate: region of the sarcolemma that is invaginated

c) The ACh binds to the ACh receptor, which is attached to a chemically sensitive Na+ gate and this gate opens when Na+ is present.  It causes voltage sensitive Na+ gate to open which leads to an AP in the skeletal muscle

d) This all causes the muscle to contract.

3) Problems

a) Clostridium Botulinum: found in anaerobic (no O2) environments (in the soil)

i) Halts exocytosis (Ca++ still comes in)

ii) Flaccid paralysis (cannot breathe)

b) Black Widow Spider

i) Opens Ca++ gates

ii) Spasmodic paralysis- twitching, lungs-muscles cannot relax and breathe out

c) Myasthenia gravis- pregnancy syndrome where some ACh receptors are destroyed.

i) Treatment- open ACh gates that are still useable for longer

4) After a contraction…

a) Cholinesterase is an enzyme (protein that makes a chemical reaction occur) embedded in the receptors and breaks down ACh

i) Only located in the neuromuscular junction

ii) Causes chemically sensitive Na+ gate to close and APs are halted.

5) More Problems

a) Spasmodic paralysis- if cholinesterase is blocked

i) Sarin- cholinesterase inhibitor.

(1) Causes spasmodic paralysis of the respiratory system (twitches, etc)

ii) VX gas- cholinesterase inhibitor

iii) Bug sprays

iv) Autoinjector (2-PAM)- reactivates cholinesterase

b) Flaccid paralysis

i) Curare- looks like ACh and binds to ACh receptors

(1) When AP is sent, ACh cannot bind because curare is already bound to ACh receptors

(2) Cholinesterase works in about 15 minutes and breaks down curare
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