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URINEFORMATIONANDCONCENTRATION

Therearethreemainstepsofurineformation:glomerularfiltration,reabsorption,and

secretion.Theseprocessesensurethatonlywasteandexcesswaterareremovedfrom

thebody.Themechanism ofurineformationinvolvesthefollowingsteps:

1.TheGlomerulusFiltersWaterandOtherSubstancesfrom theBloodstream:Blood

flowthroughtheglomerulusaspartoffiltration.Eachkidneycontainsover1milliontiny

structurescallednephrons.Eachnephronhasaglomerulus,thesiteofbloodfiltration.

Theglomerulusisanetworkofcapillariessurroundedbyacuplikestructure,the

glomerularcapsule(orBowman’scapsule).Asbloodflowsthroughtheglomerulus,

bloodpressurepusheswaterandsolutesfrom thecapillariesintothecapsulethrougha

filtrationmembrane.Thisglomerularfiltrationbeginstheurineformationprocess.

2.TheFiltrationMembraneKeepsBloodCellsandLargeProteinsintheBloodstream:

Insidetheglomerulus,bloodpressurepushesfluidfrom capillariesintotheglomerular

capsulethroughaspecializedlayerofcells.Thislayer,thefiltrationmembrane,allows

waterandsmallsolutestopassbutblocksbloodcellsandlargeproteins.Those

componentsremaininthebloodstream.Thefiltrate(thefluidthathaspassedthrough

themembrane)flowsfrom theglomerularcapsulefurtherintothenephron.



3.ReabsorptionMovesNutrientsandWaterBackintotheBloodstream:Theglomerulus

filterswaterandsmallsolutesoutofthebloodstream.Theresultingfiltratecontains

waste,butalsoothersubstancesthebodyneeds:essentialions,glucose,aminoacids,

andsmallerproteins.Whenthefiltrateexitstheglomerulus,itflowsintoaductinthe

nephroncalledtherenaltubule.Asitmoves,theneededsubstancesandsomewater

arereabsorbedthroughthetubewallintoadjacentcapillaries.Thisreabsorptionofvital

nutrientsfrom thefiltrateisthesecondstepinurinecreation.

4.WasteIonsandHydrogenIonsSecretedfrom theBlood:Thefiltrateabsorbedinthe

glomerulusflowsthroughtherenaltubule,wherenutrientsandwaterarereabsorbed

intocapillaries.Atthesametime,wasteionsandhydrogenionspassfrom the

capillariesintotherenaltubule.Thisprocessiscalledsecretion.Thesecretedions

combinewiththeremainingfiltrateandbecomeurine.Theurineflowsoutofthe

nephrontubuleintoacollectingduct.Itpassesoutofthekidneythroughtherenalpelvis,

intotheureter,anddowntothebladder.

5.UrineIs95%Water:Thepercentagecompositionofsalts,ammonia,urea,waterand

othercomponentsofurine.Thenephronsofthekidneysprocessbloodandcreateurine

throughaprocessoffiltration,reabsorption,andsecretion.Urineisabout95%water

and5%wasteproducts.Nitrogenouswastesexcretedinurineincludeurea,creatinine,

ammonia,anduricacid.Ionssuchassodium,potassium,hydrogen,andcalcium are

alsoexcreted.


