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CHARACTERISTICS(COMPONENTS)OFURINE

Urine:Aliquidexcrementconsistingofwater,salts,andurea,whichismadeinthe

kidneysthenreleasedthroughtheurethra.

 Ambercolor,ph4.5to8.0,specificgravityis1.003-1.032

 urineincludecolor,turbidity(transparency),smell(odor),pH(acidity–alkalinity)

anddensity.

Sincetheph,specificgravity,volumeandothersvarieswithinaphysiologicalrangeit

meansthatconcentrationofurinevariesandtherecouldbedilutedorconcentrated

urine.

 Color:Typicallyyellow-amber,butvariesaccordingtorecentdietandthe

concentrationoftheurine.Drinkingmorewatergenerallytendstoreducethe

concentrationofurine,andthereforecausesittohavealightercolor.

Darkurinemayindicatedehydration.Redurineindicatesredbloodcellswithin

theurine,asignofkidneydamageanddisease.

 Smell:Thesmellofurinemayprovidehealthinformation.Forexample,urineof

diabeticsmayhaveasweetorfruityodorduetothepresenceofketones

(organicmoleculesofaparticularstructure)orglucose.Generallyfreshurinehas

amildsmellbutagedurinehasastrongerodorsimilartothatofammonia.

ThepHofnormalurineisgenerallyintherange4.6–8,withatypicalaveragebeing

around6.0.Muchofthevariationoccursduetodiet.Forexample,highproteindiets

resultinmoreacidicurine,butvegetariandietsgenerallyresultinmorealkalineurine

(bothwithinthetypicalrangeof4.6–8).

 Density:Densityisalsoknownas“specificgravity.”Thisistheratiooftheweight

ofavolumeofasubstancecomparedwiththeweightofthesamevolumeof

distilledwater.Thedensityofnormalurinerangesfrom 0.001to0.035.



 Turbidity:Theturbidityoftheurinesampleisgaugedsubjectivelyandreported

asclear,slightlycloudy,cloudy,opaqueorflocculent.Normally,freshurineis

eitherclearorveryslightlycloudy.Excessturbidityresultsfrom thepresenceof

suspendedparticlesintheurine,thecauseofwhichcanusuallybedetermined

bytheresultsofthemicroscopicurinesedimentexamination.Commoncauses

ofabnormalturbidityinclude:increasedcells,urinarytractinfectionsor

obstructions.

Abnormalitiesinanyoftheseofphysicalcharacteristicsmayindicatediseaseor

metabolicimbalances.Theseproblemsmayseem superficialorminorontheirown,but

canactuallybeithesymptomsformoreseriousdiseases,suchasdiabetesmellitus,or

adamagedglomerulus.

 Thecompositionofurineisrelatedtothecurrentcompositionoftheblood,and

thecurrentregulationofnephrons.Filtrateiscomprisedofallbloodcomponents

thatareabletopassthroughthefiltrationmembraneofthenephron.

 Thefiltrationmembraneblocksmoleculesfrom enteringthefiltratebasedupon

theirsizeandcharge.Asaresult,largeelementslikebloodcells,platelets,

antibodies,andalbuminareexcluded,asaresomechargedmolecules.

 Filtrateproduction,thecomponentsinfiltratearemodifiedbythenephron

tubulesuntilthefinalcompositionofurinehasbeenattainedinthecollecting

ducts.Inthetubules,agooddealofwater,electrolytes,andnutrientsare

removedfrom thefiltrateandreturnedtothebloodintheperitubularcapillaries

andvasarecta.

 Someadditionalwastesarealsoremovedfrom thebloodinthosesame

capillariesandtransportedintothetubularfiltrate.Bothfiltrategenerationand

nephronactivitygoverningfinalurinecompositionaretightlyregulated.

Typicalconstituentsoffiltrateandurine

Alltypicalbloodcomponentsabletopassthroughthefiltrationmembrane,suchasions,

glucose,aminoacids,vitamins,hormones,andwastescreateafiltratecompositionvery

similartoplasma,butmissinglargeandnegativelychargedmolecules.

Theglomerulicreateabout180litersofthisfiltrateeveryday,yetyouexcretelessthan

twolitersofwasteyoucallurine.Thenephrontubulesareresponsibleforreturningthe

vastmajorityofneededconstituentstotheblood.Theactualconstituentsinthefinal



urinedependhighly,andrepresentaconcentratedsolutionofbothwasteandexcess

nutrients.

Nitrogenouswastes

Nitrogenwastesareproducedbythebreakdownofproteinsduringnormalmetabolism.

Proteinsarebrokendownintoaminoacids,whichinturnaredeaminatedbyhavingtheir

nitrogengroupsremoved.Deaminationistheprocessbywhichaminogroupsare

removedfrom aminoacids.

Theamino(NH2)groupsaresubsequentlyconvertedintoammonia(NH3),ammonium

ion(NH4+).Theliverrapidlyconvertsthesetoxicmoleculesintolesstoxicurea

 Uricacidisproducedbythemetabolism ofpurines(atypeofnucleicacids).

Creatinineisametaboliteofcreatinephosphateinmuscles.Thesefour

nitrogenouswastesareremovedfrom thebloodbynephrons.Humanurinary

wastestypicallycontainprimarilyureawithsmallamountsofammonium and

creatinine,andverylittleuricacid.

 Thechemicalstructureofammonia,urea,uricacid,andcreatinine.Forthe

molecularstructures,nitrogen=blue,carbon=black,oxygen=red,andhydrogen

=white.

 Characteristicsoftheurinechange,dependingoninfluencessuchaswater

intake,exercise,environmentaltemperature,nutrientintake,andotherfactors

,Someofthecharacteristicssuchascolorandodorareroughdescriptorsof

yourstateofhydration.

NormalUrineCharacteristics

Characteristic Normalvalues

ColorPaleyellowtodeepamber

Odor Odorless

Volume 750–2000mL/24hour

pH 4.5–8.0

Specificgravity 1.003–1.032

Osmolarity 40–1350mOsmol/kg



Urobilinogen0.2–1.0mg/100mL

Whitebloodcells 0–2HPF(perhigh-powerfieldofmicroscope)

LeukocyteesteraseNone

Protein Noneortrace

Bilirubin <0.3mg/100mL

Ketones None

Nitrites None

BloodNone

Glucose None

Abnormalconstituentsofurine

Normally,onlytracesofproteinarefoundinurine,andwhenhigheramountsarefound,

damagetotheglomeruliisthelikelybasis.

 Cellsarenotnormallyfoundintheurine.Thepresenceofleukocytesmay

indicateaurinarytractinfection.Leukocyteesteraseisreleasedbyleukocytes;if

detectedintheurine,itcanbetakenasindirectevidenceofaurinarytract

infection(UTI).Thepresenceoferythrocytesintheurinesuggeststraumatothe

urinarysystem,apathologicalconditionsuchaskidneystones,ordamagetothe

glomeruli.

 Proteindoesnotnormallyleavetheglomerularcapillaries,soonlytraceamounts

ofproteinshouldbefoundintheurine,approximately10mg/100mLinarandom

sample.Ifexcessiveproteinisdetectedintheurine,itusuallymeansthatthe

glomerulusisdamagedandisallowingproteinto“leak”intothefiltrate.

Ketonesarebyproductsoffatmetabolism.Whilenormallypresentatlowlevels,finding

excessiveketonesintheurinesuggeststhatthebodyisusingfatasanenergysource

inpreferencetoglucose.

 Indiabetesmellituswhenthereisnotenoughinsulin(typeIdiabetesmellitus)or

becauseofinsulinresistance(typeIIdiabetesmellitus),thereisplentyof

glucose,butwithouttheactionofinsulin,thecellscannottakeitup,soitremains

inthebloodstream.



 Instead,thecellsareforcedtousefatastheirenergysource,andfatconsumed

atsuchalevelproducesexcessiveketonesasbyproducts.

Theseexcessketoneswillappearintheurine.Ketonesmayalsoappearifthereisa

severedeficiencyofproteinsorcarbohydratesinthediet.

 Glucoseisnormallypresentinfiltrate.However,itshouldbereabsorbedby

theproximalconvolutedtubules.Presenceofglucoseinurinesuggeststhatthe

bloodhasatremendousexcessofglucosethatisoverwhelmingglucose

transportersintheproximalconvolutedtubules.


