There is no charge imbalance
across the membrane, so there
is no voltage difference.

KCI solution, the number
of positive and negative
charges is equal.

K* diffuses out of the model cell via
K*-selective channels. The charge
imbalance generates a diffusion
potential across the lipid membrane.
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Loss of K* from the ICF
creates an excess of
negative charge, and
the inside of the cell
becomes negative with
respect to the ECF.
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The Origin of the Resting Membrane Potential
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All living cells maintain a potential L
difference across their cell

membranes, with the inside usually ( ] mVJ

negative relative to the outside. In \ /
nerve cells the value of the resting L + -
membrane potential varies between

about -40 and -90 mV.

The membrane potential can be
measured by penetrating the cell =

with a microelectrode. This is
connected to a device for displaying “
voltage such as a specialized [
oscilloscope or voltmeter.
o
&
Click the button below

to demonstrate.
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https://www.st-andrews.ac.uk/~wjh/neurotut/mempot.html back  contents  next






An ion channel can be closed or open.

Leakage channels are channels open most of the time.

extracellular °°°°°

ion channels

fluid

closed W o0
cytosol Q Q ions (Ca?*, Na*, K*)

For BIO-105, ions channels are specific for a single ions.



Leakage channel randomly opens

/\

Leakage channel closed

Extracellular fluid

Cell

membrane

Figure 12.21 Leakage Channels In certain situations, ions need to move across the membrane randomly.

The particular electrical properties of certain cells are modified by the presence of this type of channel.



Potassium channels play a key role in resting membrane potential.

The triangle represents the
concentration difference of K+
across the membrane.

The zigzag arrow represents the
membrane potential, negative inside.

Note the electrical neutrality everywhere except very close to the cell membrane.
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Leakage K+ Channels Are Dimers of
Subunits With Two P-Loops Each

Inward rectifier K channel

tetramer

Hr

dimer




LIGAND-GATED CHANNELS




Pumps require energy, channels do not

Step 1. Three Na+ ions bind to cytoplasmic
high-affinity binding sites.




http://www?2.yvcc.edu/Biology/109Modules/Modules/RMP/RMP.htm
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| .4 Resting potential of neuron membranes

* No concentration gradient:

.
¥y »H

Pedro P. Irazoqui

Introduction to the Nervous System
Lecture 1.4:
Resting Potential of Neuron

Membranes




