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Question:Outlinethetoxicityvalueanddeficiencymanifestationofthefollowingminerals

1.Potassium

2.Calcium

3.Magnesium

4.Iron

5.Chloride

Potassium

Toxicityvalue

Thenormallevelofpotassium inthebloodstream isintherangeof3.5–5.0mM,whilelevelsof

6.3–8.0mM (severehyperkalemia)resultincardiacarrhythmiasorevendeathduetocardiac

arrest.Potassium ispotentiallyquitetoxic;however,potassium poisoningisusuallyprevented

becauseofthevomitingreflex.Theconsumptionoffoodresultsinmildincreasesinthe

concentrationofpotassium inthebloodstream,buttheselevelsofpotassium donotbecome

toxicbecauseoftheuptakeofpotassium byvariouscellsofthebodyaswellasbytheactionof

thekidneystransferringthepotassium ionsfrom thebloodtotheurine.Thebody'sregulatory

mechanismscaneasilybeoverwhelmed,however,whenpotassium chlorideisinjected

intravenously,ashighdosesofinjectedpotassium caneasilyresultindeath.

deficiencymanifestation

Hypokalemiaisgenerallydefinedasaserum potassium leveloflessthan3.5mEq/L(3.5



mmol/L).Moderatehypokalemiaisaserum levelof2.5-3.0mEq/L,andseverehypokalemiaisa

leveloflessthan2.5mEq/L.[1]Hypokalemiaisapotentiallylife-threateningimbalancethat

maybeiatrogenicallyinduced.5Hypokalemiamayresultfrom inadequatepotassium intake,

increasedpotassium excretion,orashiftofpotassium from theextracellulartotheintracellular

space.Increasedexcretionisthemostcommonmechanism.Poorintakeoranintracellular

shiftbyitselfisadistinctlyuncommoncause,butseveralcausesoftenarepresent

simultaneously.Hypokalemiaisusuallydiagnosedwithabloodtest.Yourdoctormayalsoorder

anelectrocardiogram ofyourheartandanarterialbloodgastesttomeasurepHlevelsinyour

body.

Calcium

Toxicityvalue

Hypercalcemiaoccurswhenserum calcium levelsare10.5mg/dL(alsoexpressedas2.63

mmol/L)orgreaterdependingonnormativelaboratoryvalues.Whenserum calcium levelsrise

above12mg/dL,thekidney'sabilitytoreabsorbcalcium isoftenlimited;inturn,hypercalciuria

canoccur,particularlywithincreasedcalcium orvitaminDintake.Hypercalciuriaispresent

whenurinaryexcretionofcalcium exceeds250mg/dayinwomenor275-300mg/dayinmen.

Often,urinarycalcium excretionisexpressedastheratioofcalcium tocreatinineexcretedin24

hours(milligramsofcalcium permilligram ofcreatinine).Valuesabove0.3mg/mgcreatinine

areconsideredtobewithinthehypercalcuricrange.

Deficiencymanifestation

Hypocalcemia,commonlyknownascalcium deficiencydisease,occurswhencalcium levelsin

thebloodarelow.Along-term deficiencycanleadtodentalchanges,cataracts,alterationsin

thebrain,andosteoporosis,whichcausesthebonestobecomebrittle.

Magnesium

Toxicityvalue

Anadultbodycontainsapproximately25gmagnesium,with50%to60%presentinthebones

andmostoftherestinsofttissue.Lessthan1%oftotalmagnesium isinbloodserum,and

theselevelsarekeptundertightcontrol.Normalserum magnesium concentrationsrange



between0.75and0.95millimoles(mmol)/L.Hypomagnesemiaisdefinedasaserum

magnesium levellessthan0.75mmol/L.Magnesium homeostasisislargelycontrolledbythe

kidney,whichtypicallyexcretesabout120mgmagnesium intotheurineeachdayUrinary

excretionisreducedwhenmagnesium statusislow

Deficiencymanifestation

Hypomagnesemiaisserum magnesium concentration<1.8mg/dL(<0.70mmol/L).Causes

includeinadequatemagnesium intakeandabsorptionorincreasedexcretiondueto

hypercalcemiaordrugssuchasfurosemide

Magnesium deficiencyalsocancausehypocalcemia,asthetwoareinter-related

Iron

Toxicityvalue

Alethaldoseofironisintherangeof200—250mgiron/kgbodyweight,meaningthatachild

whoaccidentallyeats20ormoreirontabletsmaydieasaresultofironpoisoning.Childrenare

unfortunatelylikelytotakelargeamountsofthesepillsbecausetheylooklikecandy.Withinsix

hoursofingestion,irontoxicitycanresultinvomiting,diarrhea,abdominalpain,seizures,and

possiblycoma.Inthesecondperiodofironpoisoning,thepatient'ssymptomsappearto

improve;however,thisphaseisfollowedbyaterminalphaseinwhichshock,lowbloodsugar

levels,liverdamage,convulsions,anddeathoccur12to48hoursafterthefataldose.

Toxiceffectsbegintooccuratdosesabove10–20mg/kgofelementaliron.Ingestionsofmore

than50mg/kgofelementalironareassociatedwithseveretoxicity.Intermsofbloodvalues,

ironlevelsabove350–500μg/dLareconsideredtoxic,andlevelsover1000μg/dLindicate

severeironpoisoning

Deficiencymanifestation

Anemiaoccurswhenyouhaveadecreasedlevelofhemoglobininyourredbloodcells(RBCs).



Chloride

Toxicityvalue

Anormaladulthumanbodycontainsapproximately81.7gchloride.Onthebasisofatotal

obligatorylossofchlorideofapproximately530mg/day,adietaryintakeforadultsof9mg

ofchlorideperkgofbodyweighthasbeenrecommended(equivalenttoslightlymorethan1

goftablesaltperpersonperday).Forchildrenupto18yearsofage,adailydietaryintakeof

45mgofchlorideshouldbesufficientAdoseof1gofsodium chlorideperkgofbody

weightwasreportedtohavebeenlethalina9-week-oldchil

Chloridetoxicityhasnotbeenobservedinhumansexceptinthespecialcaseofimpaired

sodium chloridemetabolism,e.g.incongestiveheartfailureHealthyindividualscan

toleratetheintakeoflargequantitiesofchlorideprovidedthatthereisaconcomitantintakeof

freshwater.Littleisknownabouttheeffectofprolongedintakeoflargeamountsofchloride

inthediet.Asinexperimentalanimals,hypertensionassociatedwithsodium chlorideintake

appearstoberelatedtothesodium ratherthanthechlorideion

Deficiencymanifestation

Hypochloremiacanalsofrequentlyaccompanyhyponatremia,alowamountofsodium inthe

blood.


