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KK + + -- thethe most most abundantabundant cationcation in in thethe humanhuman bodybody

•• Reference Reference valuesvalues/S, P = /S, P = 3.8 3.8 –– 5.1 5.1 mmolmmol/l/l (adults)

• ↑ concentration = hyperkalemia
• ↓ concentration = hypokalemia

•• totaltotal body Kbody K+ + ~ 3.5 3.5 -- 4 mol4 mol
•• locatedlocatedpredominantlypredominantly IC:IC: 3.5 mol 3.5 mol IC (98%);IC (98%); 0.050.05mol mol 

ECEC (2%)(2%)

•• TheThe differencedifference isis maintainedmaintained by by thethe actionaction ofof
Na/K pump Na/K pump situatedsituated in in thethe cell cell membranemembrane..



NaNa++/K/K ++-- ATPaseATPase

3 Na3 Na++ (in) + 2 K(in) + 2 K++ ((outout) + ATP + H) + ATP + H22O O ↔↔ 3 Na3 Na++ ((outout) + 2 K) + 2 K++ (in) + ADP + (in) + ADP + PPii



KK ++

•• RDI = 100 RDI = 100 mmolmmol = 3 = 3 -- 4 g4 g

•• dietarydietary sourcessources:: apricots,apricots, animalanimal productsproducts, , wholewhole
grainsgrains, legumeslegumes, , pumpkinspumpkins, , watermelonswatermelons, , raisinsraisins, , 
bananasbananas, , andand spinachspinach

•• urinaryurinary excretionexcretion:: 40 40 –– 90 90 mmolmmol / / dayday;;
increasedincreasedby by aldosteronealdosterone, , ↑↑ [K[K ++] in renal tubular ] in renal tubular 
cells, cells, ↑↑ urinary flow rateurinary flow rate

•• stoolsstoolsexcretionexcretion:: 10 10 mmolmmol / / dayday



Regulation of Regulation of kalemiakalemia

•• rr enalenal handlinghandling ((aldosteronealdosterone, , KK ++ contentcontent, , flowflow
raterate))

•• Na/KNa/K--ATPase ATPase of the cell membranesof the cell membranes

•• acidacid--base status: base status: 
•• acidosisacidosis: : [[HH++]] //PP ↑↑,, HH++ movemoveintointo cellscells, , wherewhere theythey

bindbind phosphatephosphatebufferbuffer andand KK ++ are are releasedreleasedandand
movemoveoutout to to maintainmaintain electroneutralityelectroneutrality →→ [[KK ++]] //PP ↑↑

•• alkalosisalkalosis:: a reverse a reverse processprocessoccursoccurs: EC : EC KK ++ movemove
intointo cellscells to to bindbind thethe phosphatephosphatebufferbuffer →→ [[KK ++]] //PP ↓↓

•• ↑↑ plasma tonicity plasma tonicity ↑↑ [[KK ++]] //PP



KK ++ significancesignificance

•• maintenancemaintenanceofof restingresting cell cell membranemembranepotencialpotencial→→
critical to cardiaccritical to cardiac andand neuromuscularneuromuscular electricalelectrical
activityactivity

•• maintenancemaintenanceofof IC IC osmolalityosmolality→→ IC volume IC volume 
•• ItsIts optimaloptimal concentrationsconcentrationsare are nessesarynessesaryfor for 

enzymaticenzymatic reactionsreactionsofof proteosynthesisproteosynthesis, , growthgrowth, , andand
IC IC metabolicmetabolic processes.processes.

•• regulationregulation ofof hormone hormone secretionsecretion(insulin, glucagon, 
aldosterone, catecholamines)



CAUSES OF HYPOKALEMIACAUSES OF HYPOKALEMIA

•• KK ++ redistributionredistribution
•• alkalosisalkalosis
•• insulin insulin therapytherapy, , ββββββββ--agonistagonist therapytherapy
•• treatmenttreatment ofof megaloblasticmegaloblasticanemiaanemia((KK ++ isis neededneededfor for 

newnew ercsercs))

•• KK ++ depletiondepletion
•• impairedimpaired intakeintake
•• ↑↑ urinaryurinary lossloss((polyuriapolyuria , , diureticsdiuretics, , hyperaldosteronismhyperaldosteronism, , 

renalrenal tubulartubular acidosisacidosis))

•• ↑↑ gastrointestinalgastrointestinal lossloss((diarrheadiarrhea, , laxativelaxative abuse, abuse, vomitingvomiting))



CLINICAL SYMPTOMS OF HYPOKALEMIACLINICAL SYMPTOMS OF HYPOKALEMIA

•• RenalRenal: : ↓↓ ofof concentratingconcentrating abilityability , , ↑ ↑ HH++ and and 
phosphate excretionphosphate excretion

•• Neuromuscular: Neuromuscular: hyperpolarization of the cell hyperpolarization of the cell 
membrane membrane →→ NaNa++ influx influx →→ muscle weakness and muscle weakness and 
adynamic ileus in GITadynamic ileus in GIT

•• Cardiovascular: Cardiovascular: delayed repolarization and rhythm delayed repolarization and rhythm 
disturbances (disturbances (tachycardiastachycardias, ectopy), , ectopy), ↓↓ myocardial myocardial 
contractilitycontractility

•• MetabolicMetabolic:: ↓↓ releasereleaseofof insulin,insulin, STH, STH, reninrenin, , andand
aldosteronealdosterone



CAUSES OF HYPERKALEMIACAUSES OF HYPERKALEMIA

•• KK ++ redistributionredistribution
•• acidosisacidosis
•• insulin insulin deficiencydeficiency
•• tissue/celltissue/cellbreakdownbreakdown
•• hypertonicityhypertonicity

•• ↑ ↑ KK ++ loadload (oral (oral oror i.v.)i.v.)

•• ↓↓ KK ++ excretionexcretion
•• renalrenal failurefailure
•• hypoaldosteronismhypoaldosteronism
•• KK ++--sparing sparing diureticsdiuretics
•• distaldistal tubule tubule disordersdisorders



CLINICAL SYMPTOMS OF HYPERKALEMIACLINICAL SYMPTOMS OF HYPERKALEMIA

includeinclude lifelife--threateningthreatening complicationscomplications!!

•• NeuromuscularNeuromuscular: : depolarizationdepolarization ofof thethe cell cell membranesmembranes+ + 
hyperpolarizationhyperpolarization duedue to to inactivationinactivation ofof NaNa++ channelschannels→ → 
musclemuscleweaknessweakness((respiratoryrespiratory musclesmuscles!;!; [K[K ++]] /P /P >> 8 8 
mmol/l)mmol/l)

•• CardiovascularCardiovascular: : bradyarrhythmiasbradyarrhythmias (([K[K ++]] /P /P >> 6.5 6.5 
mmolmmol/l), /l), asystolyasystoly(([K[K ++]] /P /P >> 8 8 mmol/l)mmol/l)

•• MetabolicMetabolic:: ↑↑ releasereleaseofof insulin, insulin, glucagonglucagon, , 
aldosteronealdosterone, , andand prostaglandinsprostaglandins



PseudohyperkalemiaPseudohyperkalemia

= = ↑↑ [[KK ++]] in a testin a test--tube, tube, normalnormal [[KK ++]] in in 
examinedexaminedpatientpatient

•• CausedCausedby a by a releasereleaseofof KK ++ fromfrom thethe bloodblood
cellscells (IC (IC spacespace) to plasma/) to plasma/serumserum as a as a 
resultresult ofof haemolysishaemolysis..


