
Toxicityvaluesandthedeficiencymanifestationofthefollowingminerals:

I.Potassuim:Potassium chlorideandsodium chloridewereinfusedintothereticulorumenof

maleHolsteincalves,approximately6moofageand260kg,at.29,.58,1.15,1.73,2.31,or2.88

gpotassium perkilogram bodyweightor1.35,2.12,or2.16gsodium perkilogram inequal

volumesofwater.Pairedcontrolswereinfusedwithwater.Calvesweremonitoredfor

physiologicalchangesfor6hat15,30,or60-minintervals.Potassium andtotalsolidsof

plasmaandpackedcellvolumewereincreasedatpotassium dosesgreaterthan.29gof

potassium perkilogram bodyweightwithin1hafterdosing.Atthehigherdosesofpotassium,

sodium contentofplasmaincreasedabout1haftertheincreaseinplasmapotassium.

Respirationrateswithinapotassium treatmentvariedwithrespecttotimeafterdosing,but

generallytheyincreased,andassociatedvariablesofcarbondioxidepressure,pH,and

bicarbonateinbloodweredecreasedaccordingly.

Clinicaltoxicitysigns,includingexcesssalivation,musculartremorsoflegs,andexcitability

wereobservedwithpotassium dosesgreaterthan.58gofpotassium perkilogram bodyweight.

Threeoffivecalvesgiven1.73gofpotassium perkilogram,threeoffourcalvesgiven2.31gof

potassium perkilogram,andonecalfgiven2.88gofpotassium perkilogram bodyweightdied.

Withasmallnumberofcalve,oralsodium infusionsincreasedplasmasodium inproportionto

thedose,butplasmapotassium remainedrelativelyconstant.Sodium infusionsof2.12and

2.16gofsodium perkilogram bodyweightwerefatal.

Deficiencymanifestation:youhavehypokalemia,thatmeansyouhavelowlevelsofpotassium in

yourblood.Potassium isamineralyourbodyneedstoworknormally.Ithelpsmusclestomove,

cellstogetthenutrientstheyneed,andnervestosendtheirsignals.It’sespeciallyimportantfor

cellsinyourheart.Italsohelpskeepyourbloodpressurefrom gettingtoohigh.

Causes

Therearemanydifferentreasonsyoucouldhavelowpotassium levels.Itmaybebecausetoo

muchpotassium isleavingthroughyourdigestivetract.It’susuallyasymptom ofanother

problem.Mostcommonly,yougethypokalemiawhen:

Youvomitalot

Youhavediarrhea

Yourkidneysoradrenalglandsdon’tworkwell

Youtakemedicationthatmakesyoupee(waterpillsordiuretics)



It’spossible,butrare,togethypokalemiafrom havingtoolittlepotassium inyourdiet.Other

thingssometimescauseit,too,like:

Drinkingtoomuchalcohol

Sweatingalot

Folicaciddeficiency

Certainantibiotics

Diabeticketoacidosis(highlevelsofacidscalledketonesinyourblood)

Laxativestakenoveralongperiodoftime

Certaintypesoftobacco

Someasthmamedications

Lowmagnesium

Severalsyndromescanbeassociatedwithlowpotassium,suchas:

Cushing'ssyndrome

Gitelmansyndrome

Liddlesyndrome

Barttersyndrome

Fanconisyndrome

Womentendtogethypokalemiamoreoftenthanmen.

CONTINUEREADINGBELOW

Symptoms

Ifyourproblem istemporary,oryou’reonlyslightlyhypokalemic,youmightnotfeelany

symptoms.Onceyourpotassium levelsfallbelowacertainlevel,youmightexperience:

Weakness

Fatigue

Musclecrampsortwitching

Constipation



Arrhythmia(abnormalheartrhythms)

Hypokalemiacanaffectyourkidneys.Youmayhavetogotothebathroom moreoften.Youmay

alsofeelthirsty.

Youmaynoticemuscleproblemsduringexercise.Inseverecases,muscleweaknesscanlead

toparalysisandpossiblyrespiratoryfailure.

Diagnosis

Youwillneedabloodtestforyourdoctortofindoutifyouhavehypokalemia.Hewillaskyou

aboutyourhealthhistory.He’llwanttoknowifyou’vehadanyillnessthatinvolvedvomitingor

diarrhea.He’llaskaboutanyconditionsyoumighthavethatcouldbecausingit.

Youmaytakeaurinetestsoyourdoctorcanfindoutifyou’relosingpotassium whenyoupee.

Sincelowpotassium sometimescanaffectyourbloodpressure,yourdoctorwillcheckthat,too.

Healsomaywanttodoanelectrocardiogram (EKG)ifhethinksyoumayhavearrhythmia.This

isoneofthemoreserioussideeffects,andmightchangethewayyourdoctorchoosestotreat

theproblem.

CONTINUEREADINGBELOW

Treatment

Youcangetmorepotassium bytakingsupplements.Mostoftheseyoucantakebymouth.In

somecasesit’snecessarytogetyourpotassium injectedbyIV.Forexample:

Ifyourpotassium levelisdangerouslylow

Iftakingsupplementsdon’traiseyourpotassium levels

Ifyourlowpotassium levelscauseabnormalheartrhythms

Whenyourhypokalemiaisaresultofanothermedicalcondition,yourdoctorwillhelpyoutreat

that.Ifyouhavelowpotassium becauseofdiuretics,hemaytakeyouoffthem.Sometimesthat

makestheconditiongoaway.

Alwayscheckwithyourdoctorbeforeyoustopanymedicine.Also,askhim beforeyoutakeany

potassium supplements.Thismightcausetoomuchpotassium tobuildupinyoursystem,

whichcouldleadtohyperkalemia.
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Abstract

Voluminousliteraturedatashowthatgreatinterdependenceexistsbetweenthenutritionstatus

oftheorganism andthedegreeofaccumulationandtoxicityofheavymetals.Inthiswork,the

connectionbetweendietarycalcium andcadmium toxicityisdiscussedfrom thetoxicological

pointofview.Cadmium isoneofthemostdangerousoccupationalandenvironmentalpoisons.

Theintakeofdietcontaininganinappropriateamountofcalcium causesincreasedabsorption

ofcadmium from thegastrointestinaltractandincreasedaccumulationofthismetalinthe

organism,finallyleadingtoenhancementofcadmium toxicaction.Thelargeintakeofcalcium

protectsagainstabsorption,cumulationandtoxicityofthisheavymetal.Interactionsbetween

calcium andcadmium maytakeplaceatdifferentstagesoftheirmetabolism (absorption,

distributionintheorganism,elimination)andcadmium mayinterferewiththebiological

functionsofCa2+ions.

Deficiencymanifestation:Hypocalcemia,commonlyknownascalcium deficiencydisease,

occurswhencalcium levelsinthebloodarelow.Along-term deficiencycanleadtodental

changes,cataracts,alterationsinthebrain,andosteoporosis,whichcausesthebonesto

becomebrittle.

Complicationsofhypocalcemiacanbelife-threatening,andiftheconditiongoesuntreated,it

couldeventuallyleadtodeath.

Acalcium deficiencymayhavenoearlysymptoms.Toavoidcomplications,apersonshould

seekpromptdiagnosisandtreatmentiftheyexperienceanyofthesymptomslistedbelow.

Inthisarticle,wealsodescribetheprevalenceofcalcium deficiencydisease,howtopreventit,

andhowitistreated.

Whatarethesymptoms?

Thesymptomsdescribedbelowmaybecomeworseasthediseaseprogresses.

1.Muscleproblems



Calcium deficiencycanleadtoextremetirednessandfatigue.

Muscleaches,cramps,andspasmsaretheearliestsignsofacalcium deficiency.Peopletend

tofeelpaininthethighsandarms,particularlytheunderarms,whenwalkingandotherwise

moving.

Acalcium deficiencycanalsocausenumbnessandtinglinginthehands,arms,feet,legs,and

aroundthemouth.

Thesesensationsmayindicateamoreseveredeficiency.

Thesesymptomscancomeandgo,buttheydonotdisappearwithactivity,andapersonmay

havetowaitthem out.

2.Extremefatigue

Lowlevelsofcalcium cancauseinsomniaorsleepiness.

Peopletendtoexperience:

extremefatigue

lethargy

anoverallfeelingofsluggishness

lackofenergy

Fatigueassociatedwithcalcium deficiencycanalsocauselightheadedness,dizziness,and

brainfog,whichinvolveslackoffocus,forgetfulness,andconfusion.

3.Nailandskinsymptoms

Chroniccalcium deficiencycanaffecttheskinandnails.



Theskinmaybecomedryanditchy,andresearchershavelinkedhypocalcemiatoeczemaand

psoriasis.Eczemaisageneralterm forskininflammation.Symptomsincludeitchiness,redness,

andskinblisters.Eczemaishighlytreatable,whilepsoriasiscanbemanaged,butthereisno

cure.

Acalcium deficiencymayleadtodry,broken,andbrittlenails.Itcanalsocontributetoalopecia,

aconditionthatcauseshairtofalloutinroundpatches.

4.Osteopeniaandosteoporosis

Calcium deficiencycanleadtoosteopeniaandosteoporosis.

Osteopeniareducesthemineraldensityofbones,anditcanleadtoosteoporosis.Osteoporosis

makesbonesthinnerandmoresusceptibletofractures.Itcancausepain,issueswithposture,

andeventualdisability.

Whileosteopeniaislessseverethanosteoporosis,bothcausediminishedbonedensityand

increasedriskofbreaksandfractures.

Thebonesstorecalcium well,buttheyrequirehighlevelstostaystrong.Whenoveralllevelsof

calcium arelow,thebodycandivertitfrom thebones,makingthem brittleandpronetoinjury.

Ittakesyearsforbonestolosetheirdensity,andacalcium deficiencymaytakeaslongto

causeseriousproblems.

5.Painfulpremenstrualsyndrome(PMS)

Lowlevelsofcalcium mayleadtotoothdecay.

Lowcalcium levelshavebeenlinkedtoseverePMS.



Participantsinone2017studyreportedimprovedmoodandreducedratesoffluidretention

aftertaking500milligrams(mg)ofcalcium dailyfor2months.

In2019,authorsofasystematicreviewconcludedthatlowlevelsofvitaminDandcalcium

duringthesecondhalfofthemenstrualcyclemightcontributetosymptomsofPMS.Theteam

proposedusingsupplementstohelprelievesymptoms.

6.DentalProblems

Whenthebodylackscalcium,itpullsitfrom sourcessuchastheteeth.Thiscanleadtodental

problems,includingweakroots,irritatedgums,brittleteeth,andtoothdecay.

Also,calcium deficiencyininfantscandelaytoothformation.

7.Depression

Calcium deficiencyhasbeenlinkedtomooddisorders,includingdepression,thoughevidenceis

lacking.

Anyonewhosuspectsthatacalcium deficiencyiscontributingtodepressivesymptomsshould

askadoctortochecktheirlevels.Calcium supplementscouldhelptomanagethesesymptoms.

Whentoseeadoctor

Anyoneexperiencingsymptomsofacalcium deficiencyshouldspeakwithadoctor.Theywill

ordertestsandcheckthelevelsofcalcium intheblood.

Thenormalrangeforadultsis8.8–10.4milligramsperdeciliter(mg/dL).Childrenrequiremore

calcium thanadults,andanylevellowerthan8.8mg/dLconstitutesadeficiency.
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Howcommoniscalcium deficiencydisease?

Whileincidenceandprevalencearenotyetfirmlyestablished,thefollowinginformationcangive

animpressionofwhoisatrisk.

Calcium deficiencyintheUnitedStates

Accordingtoa2013reportpublishedintheJournaloftheAmericanCollegeofNutrition,the

followingpopulationsaremostlikelytohaveacalcium deficiency:

olderadults

teenagers

minorities

peoplewhoareoverweight

Calcium deficiencyworldwide

In2013,authorsatBritishuniversitiesreportedthatcalcium deficiencyiscommoninchronically

illpeople.

Accordingtoglobalestimatespublishedin2015,3.5billionpeopleareatriskforcalcium

deficiency.

AuthorsatPakistaniuniversitiessurveyed252femaleparticipants.While41percentwere

calcium andvitaminDdeficient,78percentreportedsymptomsconsistentwiththese



deficiencies,includingpainintheback,legs,andjoints.

Resultssuggestthatmanywomenhavelowlevelsofthesenutrientsbutmaybeunaware.

Complications

Calcium deficiencyhasbeenlinkedto:

seizures

dentalproblems

depression

variousskinconditions

chronicjointandmusclepain

fractures

disability

Astudythatincluded1,038peopleadmittedforcriticalcareattheRoyalLiverpoolUniversity

Hospitalfoundthat55.2percentwerehypocalcemicandthat6.2percentofthesepeoplehada

severedeficiency.

Treatmentandprevention

Calcium-richfoodscanhelpreducethelikelihoodofdeficiency.

Thesafestandeasiestwaytomanageandpreventacalcium deficiencyistoaddmorecalcium

tothediet.

Somecalcium-richfoodsinclude:

dairyproducts,suchasmilk,cheese,andyogurt



beans

figs

broccoli

tofu

soymilk

spinach

fortifiedcereals

nutsandseeds,includingalmondsandsesameseeds

Thedailyrecommendedamountofcalcium inthedietis1,000mgforpeopleaged19–50,while

children,teens,andolderadultstendtorequiremore.

Itisnotagoodideatostarttakingcalcium supplementswithoutfirstconsultingadoctor.Too

muchcalcium increasestheriskforcardiovasculardisease,kidneystones,andotherserious

healthproblems.

Whenadeficiencyissevere,orwhensupplementsanddietaryadjustmentsarenotachieving

sufficientresults,adoctormayprescribecalcium injections.

Takeaway

Calcium deficiencycanoccurforanumberofreasonsandismosteasilypreventedthrough

dietarychanges.

Mostpeoplewithcalcium deficiencieswhotakesupplementsorreceiveinjectionsnotice

improvedsymptomswithinafewweeks.

Peoplewithseveredeficienciesmaybemonitoredtopreventcomplications.

C.Magnessuim:Thetoxicityofmagnesium sulfate(MgSO(4)),andtheinfluenceofcalcium (Ca),

wereassessedinverysoftfreshwater(naturalMagelaCreekwater[NMCW])usingsix

freshwaterspecies(Chlorellasp.,Lemnaaequinoctialis,Ameriannacumingi,Moinodaphnia



macleayi,Hydraviridissima,andMogurndamogurnda).Thestudyinvolvedfivestages:toxicity

ofMgSO(4)inNMCW,determinationofthetoxicion,influenceofCaonMgtoxicity,toxicityof

MgSO(4)atanMg:Camassratioof9:1,andderivationofwaterqualityguidelinevaluesforMg.

ThetoxicityofMgSO(4)washigherthanpreviouslyreported,withchronicmedianinhibition

concentration(IC50)/acutemedianlethalconcentration(LC50)valuesrangingfrom 4to1,215

mg/L,asMg.Experimentsexposingthe3mostsensitivespecies(L.aequinoctialis,H.

viridissima,andA.cumingi)toNa(2)SO(4)andMgCl(2)confirmedthatMgwasthetoxicion.

Additionally,CawasshowntohaveanameliorativeeffectonMgtoxicity.ForL.aequinoctialis

andH.viridissima,MgtoxicityattheIC50concentrationwaseliminatedatMg:Ca(mass)ratios

of<or=10:1and<or=9:1,respectively.ForA.cumingi,a10to30%effectpersistedattheIC50

concentrationatMg:Caratios<9:1.ThetoxicityofMgSO(4)inNMCW ataconstantMg:Caratio

of9:1waslowerthanatbackgroundCa,withchronicIC50/acuteLC50valuesfrom 96to4,054

mg/L,asMg.WaterqualityguidelinevaluesforMg(toprotect99%ofspecies)atMg:Camass

ratiosof>9:1and<or=9:1were0.8and2.5mg/L,respectively.Magnesium canbetoxicat

concentrationsapproachingnaturalbackgroundlevels,buttoxicityisdependentonCa

concentrations,withexposureinverylowionicconcentration,Ca-deficientwatersposingthe

greatestrisktoaquaticlife.

Magnesium deficiencyisanelectrolytedisturbanceinwhichthereisalowlevelofmagnesium

inthebody.Itcanresultinmultiplesymptoms.[3]Symptomsincludetremor,poorcoordination,

musclespasms,lossofappetite,personalitychanges,andnystagmus.[1][2]Complicationsmay

includeseizuresorcardiacarrestsuchasfrom torsadedepointes.[1]Thosewithlow

magnesium oftenhavelowpotassium.

D.Chloride:Toxicityvalue:HUMANTOXICITYDATA

2.1.AcuteLethality

Forhumans,a5-minlethalconcentrationin10%ofsubjects(LC10)of500ppm (NTIS1996)

andapossible30-minlethalexposureof872ppm havebeenreported(Perryetal.1995).Both

ofthosesecondarysourcesciteddatafrom Prentiss(1937)aswellasdatafrom otherearly

sources.

Althoughaccidentalreleaseshaveresultedindeaths(e.g.,Jonesetal.1986),nostudieswere

locatedinwhichacutelethalexposureconcentrationsweremeasured.Probitanalysisof

availableinformationonthelethalityofchlorinetoanimalsandhumanswasusedbyWithers

andLees(1985b)toestimateaconcentrationlethalto50%ofthepopulation(LC50).Their

modelincorporatestheeffectsofphysicalactivity,inhalationrate,theeffectivenessofmedical

treatment,andthelethaltoxicloadfunction.Theestimated30-minLC50atastandardlevelof

activity(inhalationrateof12liters[L]/min)fortheregular,vulnerable,andaverage(regularplus

vulnerable)populations,asdescribedbytheauthors,were250,100,and210ppm,respectively.

TheLC10forthethreepopulationswere125,50,and80ppm,respectively.



2.2.NonlethalToxicity

Exposuresat30ppm and40–60ppm havebeenreportedtocauseintensecoughingand

seriousdamage,respectively(ILO1998),butnodocumentationofthosevalueswasgiven.

Deficiency:Hypochloremiaisanelectrolyteimbalancethatoccurswhenthere’salowamountof

chlorideinyourbody.

Chlorideisanelectrolyte.Itfunctionswithotherelectrolytesinyoursystem,suchassodium

andpotassium,toregulatetheamountoffluidandthepHbalanceinyourbody.Chlorideis

mostcommonlyconsumedastablesalt(sodium chloride).

E.Iron:toxicityvalue:Irontoxicityfrom intentionaloraccidentalingestionisacommonpoisoning.

Theacuteingestionofironisespeciallyhazardoustochildren.Life-threateningtoxicityis

associatedwithpediatricingestionofpotentadultpreparations,suchasprenatalvitamins.

Seriousironingestioninadultsisusuallyassociatedwithsuicideattempts.[1][2]

Accidentalingestionsaremorecommoninchildrenlessthan6years.Inaddition,irontoxicity

mayalsodevelopaftermultiplebloodtransfusionsforachronicdisorderlikethalassemia,

sicklecell,andhematologicalcancers.

Etiology

Ingestionoflessthan20mg/kgofelementalironisnon-toxic.Ingestionof20mg/kgto60

mg/kgresultsinmoderatesymptoms.Ingestionofmorethan60mg/kgcanresultinsevere

toxicityandleadtoseveremorbidityandmortality.Theamountofelementalironingestedis

differentdependingontheformulationsofironsalts.Themostcommonironformulationsare

325mgferroussulfatetablets,whichcontains20%(or65mg)ofelementalironpertablet;300

mgferrousgluconatetablets,whichcontain12%(or36mg)ofelementalironpertablet;and

100mgferrousfumaratetablets,whichcontain33%(or33mg)ofelementalironpertablet.

Prenatalvitaminsmaycontain60to90mgofelementalironpertablet.Children'svitaminsvary

from 5to19mgofelementalironpertablet.[1]

Epidemiology

In2015,theAnnualReportoftheAmericanAssociationofPoisonControlCenters(AAPCC)

NationalPoisonDataSystem reported4072singleexposurestoironorironsalts.Outofthese,



3211caseswereunintentionalingestion.Furthermore,2036ofreportedcasesoccurredin

children5yearsoldoryounger,and1161casesweretreatedinahealthcarefacility.Therewas

onedeath.[3]

Pathophysiology

Irontoxicityisclassifiedascorrosiveorcellular.Ingestedironcancausedirectcausticinjuryto

thegastrointestinalmucosa,resultinginnausea,vomiting,abdominalpain,anddiarrhea.

Significantfluidandbloodlosscanleadtohypovolemia.Hemorrhagicnecrosisof

gastrointestinalmucosacanleadtohematemesis,perforation,andperitonitis.Atthecellular

level,ironimpairscellularmetabolism intheheart,liver,andcentralnervoussystem.Freeiron

enterscellsandconcentratesinthemitochondria.Thisdisruptsoxidativephosphorylation,

catalyzeslipidperoxidation,formsfreeradicals,andultimatelyleadstocelldeath.[4]

Whencellularinjuryoccurs,metabolicacidosisiscommon.

Toxicokinetics

Serum ironlevelpeaksat2to4hourspost-ingestion,butserum concentrationsofenteric-

coatedorsustained-releaseformulationsareerraticandwarrantseriallevels.Approximately

10%ofingestedironisabsorbedfrom theintestineandissubsequentlyboundtotransferrin.

Normalserum ironlevelsrangefrom 50to150micrograms/dL,andtotaliron-bindingcapacity

(TIBC)rangesfrom 300to400micrograms/dL.Whenironlevelsriseaftersignificantingestion,

transferrinbecomessaturated.Excessironwillcirculateinthebloodasfreeiron,whichis

directlytoxictotargetorgans

Deficiency:Anaemiaisirondeficiency.


