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Question:writeashortnoteonthecharacteristics(andcomponents)ofurine

1.Color

Thecolorofurineisdeterminedmostlybythebreakdownproductsofredbloodcell

destruction.The“heme”ofhemoglobinisconvertedbytheliverintowater-soluble

formsthatcanbeexcretedintothebileandindirectlyintotheurine.Thisyellow

pigmentisurochrome.Urinecolormayalsobeaffectedbycertainfoodslikebeets,

berries,andfavabeans,andcertainmedications.Dehydrationproducesdarker,

concentratedurine.

2.Specificgravity

Specificgravityisaneasywaytoestimatetheosmolalityofaurinesample.Thespecific

gravityofurineisaratioofthedensityofaurinespecimentowater.Thedensityof

wateris1.000g/ml.Becauseurinesamplesalwayscontainsolutes,evenaurinesample

thatisverypaleincolorwillhaveadensitythatisslightlyhigherthanwater.Theurine

sampleofadehydratedpersonwillbedarkerincolor,andwillhaveadensitythatis

substantiallyhigherthanwater,asitwillcontainagreatdealofsolutes.Asaresult,the

specificgravityofawell-hydratedindividual’surinewillberoughly1.003,whereasthe

specificgravityofadehydratedindividual’surinewillbecloserto1.032.

3.Odor

Freshurineoftenhasverylittleodor.Mostoftheammoniaproducedfromprotein

breakdownisconvertedintoureabytheliver,soammoniaisrarelydetectedinfresh

urine.Thestrongammoniaodoryoumaydetectinbathroomsoralleysisduetothe

breakdownofureaintoammoniabybacteriaintheenvironment.Aboutoneinfive

peopledetectadistinctiveodorintheirurineafterconsumingasparagus;otherfoods



suchasonions,garlic,andfishcanimparttheirownaromas!Thesefood-causedodors

areharmless.

4.pH

ThepH(hydrogenionconcentration)oftheurinecanvarymorethan1000-fold,froma

normallowof4.5toamaximumof8.0.Aurinespecimenistypicallyslightlyacidicwith

apHofroughly6.0,butpHcanvarysubstantiallywithanindividual’sdiet.Individuals

whoconsumealotofmeatandproteinwilltendtohaveamoreacidicurinespecimen

(pHbelow6.0).Individualswithdietslowinproteinandhighinfruitsandvegetables

(suchasvegandiets)willtendtohaveanalkalineurinespecimen(pHabove7.0).Ideally,

urineshouldbeacidic,asalowerpHwilllimitbacterialgrowthandurinarytract

infections.

5.Urinevolume

Urinevolumevariesconsiderably.Thenormalrangeisonetotwolitersperday.The

kidneysmustproduceaminimumurinevolumeofabout500mL/daytoridthebodyof

wastes.Outputbelowthislevelmaybecausedbyseveredehydrationorrenaldisease

andistermedoliguria.Thevirtualabsenceofurineproductionistermedanuria.

Excessiveurineproductionispolyuria.

ComponentsoftheUrinarySystem

Theurinarysystemconsistsofthekidneys,ureters,urinarybladder,andurethra.The

kidneysformtheurineandaccountfortheotherfunctionsattributedtotheurinary

system.Theureterscarrytheurineawayfromkidneystotheurinarybladder,whichisa

temporaryreservoirfortheurine.Theurethraisatubularstructurethatcarriesthe

urinefromtheurinarybladdertotheoutside.

 Kidneys:Thekidneysaretheprimaryorgansoftheurinarysystem.Thekidneys

aretheorgansthatfiltertheblood,removethewastes,andexcretethewastesin

theurine.Theyaretheorgansthatperformthefunctionsoftheurinarysystem.

Theothercomponentsareaccessorystructurestoeliminatetheurinefromthe

body.



Thepairedkidneysarelocatedbetweenthetwelfththoracicandthirdlumbar

vertebrae,oneoneachsideofthevertebralcolumn.Therightkidneyusuallyis

slightlylowerthantheleftbecausetheliverdisplacesitdownward.Thekidneys,

protectedbythelowerribs,lieinshallowdepressionsagainsttheposterior

abdominalwallandbehindtheparietalperitoneum.Thismeanstheyare

retroperitoneal.Eachkidneyisheldinplacebyconnectivetissue,calledrenal

fascia,andissurroundedbyathicklayerofadiposetissue,calledperirenalfat,

whichhelpstoprotectit.Atough,fibrous,connectivetissuerenalcapsuleclosely

envelopeseachkidneyandprovidessupportforthesofttissuethatisinside.

Intheadult,eachkidneyisapproximately3cmthick,6cmwide,and12cmlong.

Itisroughlybean-shapedwithanindentation,calledthehilum,onthemedial

side.Thehilumleadstoalargecavity,calledtherenalsinus,withinthekidney.

Theureterandrenalveinleavethekidney,andtherenalarteryentersthekidney

atthehilum.

 Ureters:Eachureterisasmalltube,about25cmlong,whichcarriesurinefrom

therenalpelvistotheurinarybladder.Itdescendsfromtherenalpelvis,along

theposteriorabdominalwall,whichisbehindtheparietalperitoneum,andenters

theurinarybladderontheposteriorinferiorsurface.Thewalloftheureter

consistsofthreelayers.Theouterlayer,thefibrouscoat,isasupportinglayerof

fibrousconnectivetissue.Themiddlelayer,themuscularcoat,consistsofthe

innercircularandouterlongitudinalsmoothmuscle.Themainfunctionofthis

layerisperistalsis:topropeltheurine.Theinnerlayer,themucosa,istransitional

epitheliumthatiscontinuouswiththeliningoftherenalpelvisandtheurinary

bladder.Thislayersecretesmucus,whichcoatsandprotectsthesurfaceofthe

cells.

 UrinaryBladder:Theurinarybladderisatemporarystoragereservoirforurine.It

islocatedinthepelviccavity,posteriortothesymphysispubis,andbelowthe

parietalperitoneum.Thesizeandshapeoftheurinarybladdervarieswiththe

amountofurineitcontainsandwiththepressureitreceivesfromsurrounding

organs.



Theinnerliningoftheurinarybladderisamucousmembraneoftransitional

epitheliumthatiscontinuouswiththatintheureters.Whenthebladderisempty,

themucosahasnumerousfoldscalledrugae.Therugaeandtransitional

epitheliumallowthebladdertoexpandasitfills.

Thesecondlayerinthewallsisthesubmucosa,whichsupportsthemucous

membrane.Itiscomposedofconnectivetissuewithelasticfibers.Thenextlayer

isthemuscularis,whichiscomposedofsmoothmuscle.Thesmoothmuscle

fibersareinterwoveninalldirectionsand,collectively,thesearecalledthe

detrusormuscle.Contractionofthismuscleexpelsurinefromthebladder.Onthe

superiorsurface,theouterlayerofthebladderwallisparietalperitoneum.Inall

otherregions,theouterlayerisfibrousconnectivetissue.

Thereisatriangulararea,calledthetrigone,formedbythreeopeningsinthefloorof

theurinarybladder.Twooftheopeningsarefromtheuretersandformthebaseofthe

trigone.Smallflapsofmucosacovertheseopeningsandactasvalvesthatallowurine

toenterthebladderbutpreventitfrombackingupfromthebladderintotheureters.

Thethirdopening,attheapexofthetrigone,istheopeningintotheurethra.Abandof

thedetrusormuscleencirclesthisopeningtoformtheinternalurethralsphincter.

 Urethra:Thefinalpassagewayfortheflowofurineistheurethra,athin-walled

tubethatconveysurinefromtheflooroftheurinarybladdertotheoutside.The

openingtotheoutsideistheexternalurethralorifice.Themucosalliningofthe

urethraistransitionalepithelium.Thewallalsocontainssmoothmusclefibers

andissupportedbyconnectivetissue.

Theinternalurethralsphinctersurroundsthebeginningoftheurethra,whereit

leavestheurinarybladder.Thissphincterissmooth(involuntary)muscle.

Anothersphincter,theexternalurethralsphincter,isskeletal(voluntary)muscle



andencirclestheurethrawhereitgoesthroughthepelvicfloor.Thesetwo

sphincterscontroltheflowofurinethroughtheurethra.

Infemales,theurethraisshort,only3to4cm(about1.5inches)long.The

externalurethralorificeopenstotheoutsidejustanteriortotheopeningforthe

vagina.

Inmales,theurethraismuchlonger,about20cm(7to8inches)inlength,and

transportsbothurineandsemen.Thefirstpart,nexttotheurinarybladder,

passesthroughtheprostateglandandiscalledtheprostaticurethra.Thesecond

part,ashortregionthatpenetratesthepelvicfloorandentersthepenis,iscalled

themembranousurethra.Thethirdpart,thespongyurethra,isthelongestregion.

Thisportionoftheurethraextendstheentirelengthofthepenis,andthe

externalurethralorificeopenstotheoutsideatthetipofthepenis.


