Lecture 2

1) One Action Potential - Once threshold (-50mV) is reached: 

a) Voltage sensitive Na+ (sodium) gate: Opens (-50 mV) for one msec (millisecond) and close (-80 mV) due to the voltage in the cell.  Opening and closing these gates don’t move the ions, instead two forces move the ions, diffusion being stronger. 

i) Diffusional forces – sodium moves from higher concentration to lower concentration

ii) Electrical forces 

b) Voltage sensitive K+ (Potassium) gate: 

K+ leaves due to the same two forces 

c) Both gates close.

2) Problems 

a) Oral Rehydration Therapy (ORT) can help these problems.

i) Hyponatrimia- low Na+ in extracellular fluid (deadly)

ii) Cholera- extracellular fluid loss (deadly)

3) Many Action Potentials (APs): Each action potential moves (conducts) down the axon at about 1 m/s (meter per second)


a) This is known as saltatory conduction, or the faster way that we conduct APs

b) The arrows for each AP only move right and do not go left or backwards.  This is because the AP is in the hyperpolarization phase and no new AP can occur until the membrane resting potential is reached.  This is referred to as the refractory period.





c) Myelin: fatty substance that wraps around nerve cell and increases the conduction speed to 100 m/s 

d) APs are only generated at the nodes because Na+ can only come in where myelin is not

4) Problems

a) Both diseases cause numbness in limbs, eye problems (optic nerve is myelinated), fatigue, decreased coordination, decreased muscle strength, and more.

i) Multiple sclerosis: an autoimmune disease, antibodies directed at myelin sheath. Nerve cell demyelinates and this scars the nerve cell.

ii) Diphtheria (DPT): demyelinating disease

b) Heavy Metals (Ar, Pb, Hg (Mercury)) can demyelinate

i) When pregnant: limit the number of high predator fish (shark, etc) which can accumulate high levels of mercury

ii) Young children: keep young children away from lead in paint because kids can eat the paint chips.

c) Lidocaine/Novacaine: Local anesthetics that block voltage sensitive Na+ gates.  No APs are produced and no pain is felt.

d) Tetrodotoxin (in puffer fish): similar to lidocaine.  Blocks voltage sensitive Na+ gates.  No APs are produced in animal that eats the puffer fish and they die. 
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