Lecture 1


1) Cell membranes -- Phospholipid Bilayer : 

a) Each membrane is made up of phosphate heads (polar, hydrophilic-interacts with water) that attach to lipid tails (nonpolar, hydrophobic-does not interact with water)

b) The cell:


 Extracellular (fluids include saliva, blood, tears, water, etc)






       phospholipid bilayer

c) Embedded in the phospholipid bilayer are membrane proteins (1.2% of membrane).  These include:

i) Pumps- utilize energy (ie; Na+/K+ pump)

ii) Gates- open or close (ie; voltage sensitive potassium gate)

iii) Receptors

d) Particles move in and out of the cell via membrane proteins

i) Na+/K+ pump – energy is used to pump Na+ (sodium) out and K+ (potassium) in.

(1) Note: these particles are called ions, or charged particles

(a) Na+ is a monovalent cation.  It is a positively charged ion (cation) with one +.  Ca++ has two ++ so it is referred to as a divalent cation.  Cl- has one – but it is negative, making it a monovalent anion.

ATP:

(b) ATP (adenosine triphosphate) offers the energy needed for the pump by removing one of the phosphates creating ADP (adenosine diphosphate)

2) Hodgkin-Huxley Experiment

a) Used a squid axon (nerve) and hooked up an electrode (which was attached to a voltmeter) to the intracellular and extracellular area.  

i) A voltmeter measures the difference in voltage between the two electrodes (or between the intracellular and extracellular areas).  

ii) They also found that the resting membrane potential is –80 mV (millivolts).

b) Hodgkin and Huxley added 10 mV to the inside of the axon (via adding a battery and running it in through a wire) and nothing happened.

i) –80 mV (at rest) + 10 mV (battery) = -70 mV

c) So they added another battery but nothing happened again.

i) –80 mV (at rest) + 20 mV (2 batteries, 10 mV each) = -60 mV

d) They added another battery and discovered the Action Potential.

i) –80 mV (at rest) + 30 mV (3 batteries, 10 mV each) = -50 mV (threshold)



e) An action potential is when the inside of the cell, which is normally negative (specifically –80 mV), becomes more positive (+30 mV).  When they added the third battery, the inside of the cell hit threshold (A), depolarized up to +30 mV (B), repolarized back to –80 mV (C), hyperpolarized to about –100 mV (D), and then finally came back to resting membrane potential (E) all in about 2-3 msec (milliseconds)!
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