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Ion channels

• The rate and direction of ion movement is governed by the 
electrochemical gradient. 

• The rate of ion transport through the channel is very high 107

ions/sec. Transport is always down the gradient
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History

• In 1880s, Sidney Ringer used a 
solution of water and ran it through 
the vessels of an isolated heart from 
a frog and discovered that in order 
for the heart to continue beating 
salts needed to be present in the 
water. 

• Sodium, calcium, and potassium 
salts were important and had to be 
in specific concentration relative to 
each other



History

• In 1970s, the existence of ion channels 
was confirmed by the invention of ‘patch 
clamp’ technique by Erwin Neher and Bert 
Sakmann who won a Nobel Prize for it. 

• In 2003, the Nobel Prize was awarded to 
American scientists, Roderick MacKinon
and Peter Agre for their x-ray 
crystallographic structure studies on ion 
channel



Selectivity:

• Permit ions of a specific size and charge. 

• The permeating ions will lose their dissociated water molecules 
and pass through the hole in the channel which is known as 
SELECTIVITY FILTER. 

• This limits their rate of passage.



Gating:

• Two discrete states –
• open(conducting) or closed(nonconducting)




