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EXAM #1
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Cooper

MULTIPLE CHOICE  (2 points each)

1. In order to function properly, membranes must remain fluid.  A key mechanism by which temperature conformers, like fish or a rodent, cope with changing temperatures is to vary the relative proportion of saturated and unsaturated fatty acids in their lipid membranes.  To acclimatize to cold winter temperatures, animals increase their membrane levels of:

a. saturated fatty acids

b. unsaturated fatty acids

2. In the presence of oxygen and favorable conditions which metabolic pathway(s) is (are) to proceed ?

a. glycolysis

b. citric acid cycle (TCA, Kreb's cycle)

c. electron transport chain

d. a, b and c

e. b and c

3. Which of the following ions would you expect to find in higher concentrations than others outside most cells at rest ?

a) K+

b) Ca2+
4. In most cells, the resting membrane potential is negative (i.e. inside is negative in relation to the outside).

a) true

b) false

5. The structural basis for capacitance of a biological membrane is the membrane ?

   A) True                        B) False

6. Passive diffusion of a gas through a biological membrane will require ATP.

   A) True                        B) False

7. A decrease in the membrane content of cholesterol, for eukaryotic plasma membranes (like for a human), a cell will.

   A) increase its fluidity

   B) decrease its fluidity

   C) have no effect on fluidity of the membrane

8. Given the following information what would be the equilibrium potential for the K+ ?

The concentration of K+ outside the cell is 10 mM and the K+ concentration inside the cell is 100 mM. The cell is not permeable to Na+  and is not permeable to Cl- .

Givens:

 log ([1]/[10]) = -1

 log ([10]/[1]) = 1

 log (100) = 10

 log (10) = 1

RT/F = 0.058

A) + 116 mV

B) + 58 mV

C) – 58 mV

D) + 29 mV

E)  0 mV

9. What is the reason for the downward slope of the membrane potential for an action potential after it has reached its peak amplitude?

A) Many voltage-gated potassium channels are open.

B) The permeability for sodium ions increases.

C) Potassium ions flow into the cell.

D) Many voltage-gated sodium channels open up.

10. When the membrane potential drops (more negative) below the resting membrane potential,  the cell is said to have ...............

A) depolarized.

B) hyperpolarized.

C) reached equilibrium.

11.  Where does the process of glycolysis take place. 

A) cell cytoplasm

B) inside the mitochondria cytoplasm

C) on the mitochondria inner membrane

12. In a normal biological situation at rest for a cell, if the Na/K pump was blocked with an inhibitor what would be the most likely situation that would occur?

A) The membrane potential would gradually depolarize

B) No change would occur to the membrane potential

C) The membrane potential would gradually hyperpolarize

D) The K concentration would become greater within the cell

13. Providing two stimuli to an axon that are above the normal threshold. What term is given to the period of time in which a second action potential CAN NOT be initiated with a second stimulus  ?
A) depolarization

B) relative refractory period

C) absolute refractory period

D) it is the time constant of the cell (tau) t=RC

E) none of the above

14. If a nerve cell is at rest, with a resting membrane potential of –50mV, what is the electrical driving gradient for Ca++ ions if a calcium channel was to open and the cell was not permeable to any other ion ? (given: ECa = +100mV; EK = -70mV; ENa = +50mV). 

a) -50 mV

b) 70 mV

c) 150 mV

d) 100 mV

e) 120 mV

15.  How many net ATP are produced in glycolysis  from the break down of 1 glucose 

          molecule ?

a) 36

b) 24

c) 2

d) 38

e) 3
16. Temperature regulation for a human, to keep within a healthy range for the body, occurs by what general mechanism ?

a)  positive feedback

b) negative feedback

c) there is no regulation of the body temperature for healthy humans since their temperature varies with the external environment.
17.  If the equilibrium potential for chloride ions is below (ECl= - 90) the resting membrane potential (-70mV), and all the sudden chloride channels opened in the membrane for a cell that was at rest, what would most likely occur? (Given: [Cl]outside=100 mM,  [Cl]inside=10 mM).

a) chloride ions  rush  into the cell 

b) chloride ions  rush  out of the cell

c) there is no net flux of chloride ions

d) the cell will depolarize 
18.  What is the length constant for the example neuron below?

A) 2 mm

B) 4 mm

C) 6 mm

D) 10 mm

E) It can not be determined based on the data provided since the x-axis should be in units of time.



19.  What is the "tau" (time constant) of the cell?

A) 2 milliseconds
B) 4 milliseconds

C) 6 milliseconds

D) 10 milliseconds

E) It can not be determined based on the data provided since the x-axis should be in units of time.
20. Which factor(s) below would decrease conduction velocity of an non-myelinated axon?

(i) decreasing axon diameter

(ii) increasing membrane capacitance

(iii) increasing the axial resistance in the cytoplasm of the cell

(iv) add many wrappings of myelination to the axon.

a) i only

b) iv only

c) iii and v

d) i, ii, and iii
e) none of the above

21.  If high levels of cadmium, which blocks voltage gated calcium channels, was present what would most likely occur to synaptic transmission?
a) The amount of evoked transmitter release would increase.

b) There would be no difference in the amount of evoked transmitter release

c) There would  be a reduced amount of transmitter released by an evoked stimulus

d)   The action potential would not be blocked from occurring in the axons and then the 

voltage gated calcium channels would not be able to be opened.
Short answer (2 points each)

22.  The water that is produced from the end result of the electron transport chain is ...?

23.  During the relative refractory period for a neuron, explain the general mechanism behind WHY the responsiveness of the neuron to a stimulus is different ?  
24.  What is the August Krogh principle ?
25.  
ESSAY: (Total 50 points)
1. (5 points) How to test and understand whether a synapse between two neurons is electrical of chemical? You might described an experiment to test. Be sure to state what is expected for either a chemical or electrical transmission in your experiment or conditions you use.

2). (5 points) List and define what is meant by primary, secondary, tertiary, and quaternary structure of peptides / proteins / compounds.

3. (total 5 points) List and discuss why the Lineweaver-Burke plot is relatively easier to use and construct than a conventional (Velocity vs. Substrate concentration graph) for investigating enzyme kinetics (2.5 pts). Also mention what kind of changes one would expect with a enzymatic reaction graph in a Lineweaver-Burke plot for examining the differences of a competitive and noncompetitive inhibitor (2.5 pts).

4. (5 points) How can a cell get energy, in the form of ATP, from fat  and lipids as compared to glucose? What metabolic paths are used for fat and proteins as compared to glucose. Discuss why the amount of ATP production from some peptides of 4 amino acids could be different from another peptide that is also 4 amino acids in length.

5. (5 points) List and described at least 3 various ways that a biological membrane (a bi-lipid) can change its fluidity. How does the change alter fluidity (increase or decrease it).

6. (5 points) Describe various experiments that were done in the squid axon to understand the various ionic movements and the activation of channels in order for ions to move across the membrane. (There are many different way of answering this question). Be as specific as you can in details of separating out the mixed currents to particular channels or current types (sodium or potassium).
7. (5 points) Explain and discuss the differences between the Nernst equation and the Goldman-Hodgkin-Katz equation. What information is gained from these equations? 

8. (5 points) How do the properties of ionic currents through a single channel compare with the properties of macroscopic ionic currents across the whole cell membrane?

(Think about patch clamping  of a piece of membrane vs intracellular recordings in a cell) 

9. (5 points) Described the quantal hypothesis theory for synaptic transmission. What evidence drove Dr. Katz to come up with this concept ? How where such experiments done?

10. (5 points) What factors cause various neurons to have different conduction velocities for electrical conduction ? When discussing how these factors influence conduction velocity be sure to mention which way they effect the rate (increase or decrease).  (Hint: think about electrical wires and garden hoses)
Bonus:
B1. (2 points ). Why was the squid preparation so useful in relation to understanding physiological issues in HUMANS?

B2.  (2 points total) Explain (or define) the difference between the terms Acclimization, Acclimation, Adaptation, and homeostasis.
B3. (2 points) In the graph below of % DNA that is broken up from double strand to a single strand as temperature increases, label which DNA group (A or B) one would expect for a GC rich sequence.
B4. (2 points) Explain why Ca2+ is needed, or how it is used, in chemical synaptic transmission. 
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