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Question

writeashortnoteonurinalysis

Urinalysisistheexaminationofurineforcertainphysicalproperties,solutes,cells,casts,

crystals,organisms,orparticulatematter.

Approximately10mlofwell-mixedurineistakenformicroscopicexamination.Iftheurineis

alkaline,1mlofdiluteaceticacidwillhelpdissolvephosphatesthatmayobscureformed

elements.Thereisno"goldstandard"forhowfastorhowlongoneshouldcentrifugeurine.I

havefound3000rpm for3minutestobeconvenient.Othershavefavored2000rpm for5

minutes.Aftercentrifugation,thesupernatantisdiscarded;thesedimentisresuspendedinthe

fewdropsthatremain.Adropofthisisplacedonaslide,coveredwithacoverslip,and

examinedmicroscopically.Nostainisroutinelyneeded,norisphasecontrastordinarilyrequired.

Themicroscopeisadjustedsothatrelativelylowlightisused,andtheslideisscannedunder

lowpower(100×),highpower(400×),and,whenproteinispresent,polarizinglight.Low-power

examinationservestoidentifyareasofinterest,highpowerpermitsidentificationand

quantification,andpolarizinglightaidsinidentificationofdoublyrefractilefatbodiesand

certaincrystals.Whileurineisbeingcentrifuged,amacroscopicexaminationconsistingof

inspectionandreagentstriptestingshouldbedone.Thecolorandclarityoftheurineare

apparentoninspection.

Thespecificgravityofurinedependsonaperson'sstateofhydration,theintegrityofthe

posteriorpituitary,andtherenaltubules.Normally,allurineleavingHenle'sloopisdiluterelative

toplasma,andunderforcedhydrationmaycontainaslittleas50mOsm/kg,roughlyequivalent

toaspecificgravityof1.001or1.002.Specificgravityofurineequalstheweightofagiven

volumeofurinedividedbytheweightofanequalvolumeofwater:
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Whenaurinometerisused,acorrectionmustbemadefortemperaturewhenveryexactresults

areneededsuchthat0.001isaddedorsubtractedforeach3°Cchangeaboveorbelowthe

calibrationtemperaturerecordedontheinstrument.Whenproteinispresentinlargeamounts,

allcommonmethodsareaffected.Thereisnoconvenientcorrectionfactorforreagentstrips.

Forrefractometersorurinometers,itisnecessarytosubtract0.003forevery1g/dlofproteinin

urinetobeaccurate.Whenglucoseispresentinlargeamounts,reagentstripsshouldnotbe

affected.Itisnecessarytosubtract0.004from refractometerorurinometerreadingsforevery1

g/dlofglucosetocorrectthevalue.Valuesabove1.032suggestthepresenceofexogenous

solutessuchasmannitoloriodinatedcontrastmedia.

Thereagentstripmethodcommonlyavailablehasthreeprincipalcomponents:polymethylvinyl

ether/maleicacid,bromothymolblue,andbuffers.Whenspecificgravityishigh,thepKaofthe

polyelectrolyteisdecreasedandpHfalls,resultinginacolorchangeoftheindicator.Highly

bufferedalkalineurinemay,therefore,resultinafactitiouslylowapparentspecificgravity.

UrinarypHisanexpressionoftheprotonconcentrationinurine.Althoughthenumberoffree

protonsexcretedcontributesonlyatrivialfractionoftheapproximately80mEqofacidan

averagepersonexcretesdaily,thefreeprotonsdeterminetheefficacyofthetitratableacid

mechanism andtheammonium excretionmechanism,whichtogetheraccountforthebulkof

excretedacid.WhenurinarypHishigh,therearefewprotonacceptorsinurineandthenon-ionic

diffusionofNH3,intothetubularlumenisrelativelyimpeded.WhenpHislow,phosphatesand

othersolutesefficientlyacceptprotonsanddiffusionofNH3intothetubularlumenisfacilitated.

Normally,urinecanbeacidifiedtoapHvalueof5.2orless.Failuretodosointhefaceof

systemicacidosismayindicatepartialorcompleterenaltubularacidosis.Bacterialinfection

withurea-splittingorganismsmayproduceanelevatedurinarypH,soiffreshurinehas

leukocytes,bacteria,andanelevatedpH,Proteusspecieswouldbesuspectedastheoffending

organism.(Otherbacteriacansplitureabutarenotascommonlyresponsibleforurinarytract

infection.)

Proteinentersurineeitherbecauseofalteredglomerularpermeabilityorbecauseoftubular

damage.Glomerularproteinuriaalwaysincludesalargecomponentofalbumin.Tubular

proteinuriaisoflowmolecularweight,suchas(β2-microglobulin.Reagentstriptestsforprotein

arevirtually(butnotcompletely)specificforalbumin,anddependuponthecapacityofprotein

tochangethecolorofanacid-baseindicatorataconstantpHmaintainedbyabufferinthestrip

section.Contrastmedia,tolbutamide,tolmetin,orpenicillin,whichmaygivefalsepositive

readingswithheatandaceticacid,donotaffectresultswiththereagentstrip.Alkalineurine

maygiveafalsepositiveresultwiththereagentstripandafalsenegativeresultwithacid

precipitationtechniques.



Glucoseisnormallypresentinhumanurineinsmallamounts.Glucoseisusuallynotdetectable

becauseketones,ascorbicacid,orothersubstancesfoundinurinemaycausefalsenegative

resultsbyreagentstripsevenwhenurinaryglucoseapproachesclearlyabnormalvaluesnear

100mg/dl.Copperreductiontestsarenotspecificforglucoseandmayreactwithother

hexoses,pentose,creatinine,uricacid,salicylates,andnumerousotheragents.Whenbacteria

arepresent,glucosemaybeconsumed,soafalsenegativecouldresultfrom testingurinethat

isnotfresh.Whenahexokinasereagentstripisused,glucoseconcentrationsbelow2mg/dlin

morningurinefrom afastingpersoncorrelatewellwithurinarytractinfection.Largeamountsof

urinaryglucosesuggestdiabetesmellitus,or,rarely,renalglycosuria.

Ketonebodiesappearinurineasaconsequenceofacceleratedfatmetabolism.(β-

Hydroxybutyricacidisquantitativelygreatest,followedbyacetoaceticacidandacetone.When

largeamountsarepresent,afruityodormaybedetectable.Thecommonlyavailabletestsfor

ketonebodiesdependonthedevelopmentofapurplecompoundinthepresenceof

nitroprussideandalkali.Suchtestswillreactwithacetoneoracetoaceticacidbutnotwithβ-

hydroxybutyricacid.l-Dopawillgiveafalsepositiveresultwiththenitroprusside-basedtests.A

ferricchloridemethodisavailablethatgivesfalsepositiveresultsforbothl-dopaand

salicylates.Ketonebodiesaremostlikelytobepresentintheurineofanadultduringdiabetic

ketoacidosisorwhenthepatienthasbeenfasting.

Bilirubinandurobilinogenappearinurinewhenthereareabnormalitiesofbilirubinmetabolism

orliverfunction.Albumin-boundbilirubin(indirectbilirubin)isnotwatersolubleanddoesnot

appearintheurine.Bilirubinconjugatedwithglucuronicorsulfuricacidiswatersolubleand

appearsinurineinamountsroughlycorrelatedwiththedirectreactingserum bilirubin.The

presenceofconjugatedbilirubinindetectableamounts(greaterthan0.2mg/dl)doesnot

enableoneconfidentlytodistinguishbetweenhepatocellularandobstructivejaundice,butdoes

notcommonlyoccurwhenhyperbilirubinemiaisconsequenttohemolysis.Reagentstripsand

tabletsmaygiveafalsenegativereactionwhenurinecontainsascorbicacid.Phenothiazines

maycauseafalsepositivereactioninbothcases.

Whenconjugatedbilirubinreachesthebowel,bacterialactionproducesurobilinogen,whichis

reabsorbedintotheportalcirculation.Increasedproductionofbilirubinordecreasedhepatic

clearanceofurobilinogenfrom theportalcirculationwillincreasetheamountdeliveredtothe

kidneyandexcretedintheurine.Thus,hemolysisorhepatocellulardysfunctionmayincrease

urinaryurobilinogen,whilebiliaryobstructionwilldecreasedeliveryofconjugatedbilirubintothe

bowel,therebyreducingproductionofurobilinogen


