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Primary active transport example:

The Na+- K+ antiporter pump

• Pumps 3 Na+ ions out of cell & 2 K+ ions in

• Maintains Na+ & K+ cell membrane gradients

• Each cycle uses one ATP, 100 cycles/sec

• Uses ¼ energy of most cells, ¾ for neurons





The Na+- K+ ATPase pump is responsible for 

maintaining cellular osmotic balance

Charged intracellular

molecules attract ions

& increase internal tonicity

The pump’s net

effect is to

remove + ions
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Ouabain:

✓ cardiotonic steroid (analogue of digitalis)

✓ cardenolides 

Ouabain Structural formula of ouabain





Systolic BP

Infusion in rats (15 mg/kg/day)
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*p<0.05, **p<0.01 vs control; #p<0.05, ###p<0.001 vs ouabain

control OS OS + PST 2238

###

OS + amlodipine

Plus oral treatment with PST 2238 (10 mg/kg ) or amlodipine (5 mg/kg)

Ouabain



EO through direct Na-K pump interaction 

Classical a2 Na-K pump inhibition

Na/Ca exchange

Hypertrophy

Hypertension

a1 Na-K pump 

Src-EGFr-dependent Tyr phosphorylation

Overall tubular Na+

reabsorption

Heart, vessels Kidney

[Ca2+]i Volume expansion

Ouabain Modulator of the Na+- K+

pump

Ferrari P et al., Am J Physiology 2006;290:R529-R535































































Conclusions



If the pump is blocked by ouabain

More water

enters



























The Na+ - K+ pump cycle


