BSCI 440 Recitation Questions

Set #1 for Week 2
1.
Diagram a homeostatic feedback system that would regulate the arterial blood pressure in your body.  

2.
Consider the following data obtained from the fluids and cells of the alien mammal seated next to you.:

ION

[Ion]in

[Ion]out

Relative
Equilib Potential







Permeability

Wm+

 12 mM

140 mM
   0.05

_____________mV

Hi+

135 mM

  10 mM
   1.0

_____________mV

Mi-

 20 mM

200 mM
   0.1

_____________mV

Ar++

    1 µM

  10 mM
   0.0

_____________mV

a.
Approximate the membrane potential (Vm): (don't forget the sign)









_________________mV

b.
Which ion did you use to get this value and why?




_____________________________________________________________

c.
What value will the Vm reach during the peak of an action potential?









__________________

d.
Changes in the conductance of which ions would lead to depolarization?

e.
Changes in the conductance of which ions would lead to hyperpolarization?

f.
Changes in the [out] of which ions would lead to depolarization?

g.
Changes in the [out] of which ions would lead to hyperpolarization?

3. 
Explain the basis for and the importance of the refractory period.

4.
Explain why K+ is the ion used in the Nernst Equation when one desires to approximate Vm?  What happens to Vm when GK+ decreases?  What happens to Vm when GNa+ or Gcl- increase?  Explain each using a diagram of ion flows, the Nernst Equation, and equilibrium potentials.

5.
Draw your version of a voltage-gated Na+ channel.  Explain all of its features.

6.
Explain the ionic bases for each phase of an action potential on a typical mammalian nerve axon.  Now do the same with an excitable cell that has a Ca++ based action potential.

