
Potassium Disorders



Normal Potassium Balance

100 mEq K+

Extracellular fluid 

65 mEq

90-95 

mEq
5-10 mEq

RBC 

~250 

Muscle  

~2500

Liver 

~250

Bone 

~500
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ECF [K +] Dependent upon:-

¶K Intake/Load 

¶Redistribution between ECF and ICF

¶Output 

Plasma [K+] is a poor indicator of total body K+



ÅLoss or gain of total body K+

ÅShift into or out of cells

Åhormonal controllers

Åreciprocal movements of H+

ÅLosses via Kidney/Skin/Gut

ECF/Plasma [K+] dependent upon: -



Extra-renal K+ Homeostasis:  

Shift/Redistribution

Å4 major factors: -

ïHormones

ïAcid base status

ïPlasma tonicity

ïPlasma [K+]



Distribution of K+ between cells and ECF: 

Physiologic

Factors that maintain K+ distribution:

ïPlasma [K+] ïpassive outward diffusion

ïNa+-K+ ATPase (3 out : 2 in)

ïCatecholamines: impact ATPase & insulin

ÅAlpha-receptors impair cellular entry

ÅBeta 2-receptors promote entry

ïInsulin ïindirect incr ATPase, indep of 
glucose

ïExercise: release from cells, up to 2mEq/L



Distribution of K+ between cells and ECF: 

Pathologic

ÅExtracellular pH
ïEntry of H+ causing K+ to exit

ïVariable increase of 0.2 ï1.7 mEq/L of ex.cell K+ for 
each 0.1 fall in pH

ïMore common in non-organic acid MA (organic 
anions easily taken up by cell)

ÅHyperosmolality
ï0.4-0.8 mEq/l incr in K+ for each 10 mosm/k elevation 

in effective plasma osmolality (solvent drag & 
gradient)

ÅRate of cell breakdown
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ÅProduced by Zonae Glomerulosa of the Adrenal 

cortex :-

¶Release stimulated by:-

¶Activation of Renin/Angiotensin system:-

¶Volume sensors, JGA etc. 

¶Direct effect of K+ on adrenal.

¶Effects of Aldosterone:-

¶Exchange of Na+ for K + or H+ with net loss of 

K+ and gain of sodium.

Mineralocorticoids (Aldosterone):-



Mineralocorticoids 

(Aldosterone):-

¶Sites of action:

¶Distal renal tubule 

¶Colon 

¶Sweat Glands 

¶In renal failure, the colon is an important site 

for K+ regulation

¶Cortisol has mineralocorticoid activity



Acid/Base

ÅMetabolic Acidosis  ¬[K+]: -

ïInhibition of renal tubular K+ secretion

ïShift of K+ from ICF to ECF

ÅMetabolic Alkalosis ®[K+]



Hypertonicity and Potassium

Hypertonicity

ÅMovement of H2O and K+ from ICF to ECF 

ïParticular problem in presence of insulin 

deficiency.

Plasma [K+]

Stimulates ATPase

Stimulates hormonal release



Intake Output
Kidney 

Sweat glands 

Gut (colon)

Summary

ECF [K+] depends upon:-

Redistribution: ECF and ICF

ïHormones

ïAcid base status

ïPlasma tonicity

ïPlasma [K+]



Renal artery

Glomerulus
Distal Tubule =

Fine tuning.

Aldosterone

K+/H+ for Na+

600 mmol/day

K+ Filtered

100 mmol/day

K+ excreted (10-

20%)

K+ Renal Cells = >100 mmol/L

Extracellular = 4mmol/L

Active transport Required

Renal Handling of K
+ Proximal Tubule  (60-70%)

Ascending Loop of Henle(20-

30%)

Distal tubule: 10% remaining

100%  K+ Reabsorbed



Distal Tubule and  Potassium

Distal Tubular secretion 
influenced by:-

¶K+ Intake 

¶Acid-base status 

¶Rate of fluid delivery to distal 
tubule (Washout) 

¶Mineralocorticoids (Aldosterone)



Na/K 

ATPase

K+

100mmol/L

Na+

Na+

K+

Cl-

Peritubular

Capillary

Tubular

Lumen

3 Na+ for 2 K+

-50 mV

K+ Sensitive to

¬K+

¬Aldosterone,

DpH

K+

<5.0 mmol/L

K+

<5.0 mmol/L

Aldosterone

Sensitive

Principal Cells







Factors favouring K+ 

secretion

ÅIncreased Na+ reabsorption

ïExchange

ÅIncreased intra-cellular K+

ïConcentration gradient

ÅDecreased H+ secretion.

ïAldosterone 

ïElectrochemical gradient.



K+ Intake  High

High

ÅStimulates renal cell 

uptake and secretion 

of K+.

ÅStimulation of 

aldosterone secretion.



Increased fluid delivery to lumen 

causes increased K+ excretion: -
ïWash out.

Ådiuretics 

Åpoorly absorbed 

anions 

Åosmotic diuresis


