MIT Department of Biology
7.013: Introductory Biology - Spring 2005
Instructors: Professor Hazel Sive, Professor Tyler Jacks, Dr. Claudette Gardel

Solutions to: 7.013 Neurobiology Section Problem

Shown below is a plot of an action potential at a single point on an axon.
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Fill in the table below, for each of the three timepoints (A, B and C) indicated by the
arrows in the diagram above.

Time Point

Na* voltage-sensitive

channel status
(Inactivated, Closed, or Closed Open Inactivated

Open)

K* voltage-sensitive
channel status

(Inactivated, Closed, or Closed Closed Open
Open)

Na* flow through Na*

voltage-sensitive
channels None In None

(In, None, or Out )

K* flow through K*

voltage-sensitive
channels None None Out

(In, None, or Out )




Solutions:

Na™ Injection into Neuron

|

(mV)

Vmem
+80 7
+60 -

+40 -
+20 -

0
-20 -
40 -
-60 - \ Depolarization to
R0 \ open Na't channels

Not enough depolarization to
open Na™T channels

Na* Flow Pump "cleans up"
out —‘ i

0 [ 1 |

in - ¢ <¢—— Na™ flow depolarizes

Pump "cleans up" membrane = action potential

_|_
K™ Flow Pump "cleans up"
out —‘ * ¢

0 | !

m - K™ flow repolarizes

membrane

Na™ Channel State
Na™ channels spontaneously
O -‘ < (lose and inactivate
C

: N

After membrane repolarizes,
Na' channels reactivate

KT Channel State
o

C

< Time >

Figure by MIT OCW.
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Na™ channel blocked
Na™ Injection into Neuron
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K™ channel blocked

Na™ Injection into Neuron
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Action potential fires as usual, but cell can only
re-polarize via the pump, which takes a lot longer than
to repolarize via the K channels.
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