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Question:Explainurineformationandconcentration

Answer:Filtration,Reabsorption,Secretion:TheThreeStepsofUrineFormation

Thekidneysfilterunwantedsubstancesfrom thebloodandproduceurinetoexcretethem.

Therearethreemainstepsofurineformation:glomerularfiltration,reabsorption,andsecretion.

Theseprocessesensurethatonlywasteandexcesswaterareremovedfrom thebody.

1.TheGlomerulusFiltersWaterandOtherSubstancesfrom theBloodstream

Eachkidneycontainsover1milliontinystructurescallednephrons.Eachnephronhasa

glomerulus,thesiteofbloodfiltration.Theglomerulusisanetworkofcapillariessurroundedby

acuplikestructure,theglomerularcapsule(orBowman’scapsule).Asbloodflowsthroughthe

glomerulus,bloodpressurepusheswaterandsolutesfrom thecapillariesintothecapsule

throughafiltrationmembrane.Thisglomerularfiltrationbeginstheurineformationprocess.

2.TheFiltrationMembraneKeepsBloodCellsandLargeProteinsintheBloodstream

nsidetheglomerulus,bloodpressurepushesfluidfrom capillariesintotheglomerularcapsule

throughaspecializedlayerofcells.Thislayer,thefiltrationmembrane,allowswaterandsmall

solutestopassbutblocksbloodcellsandlargeproteins.Thosecomponentsremaininthe

bloodstream.Thefiltrate(thefluidthathaspassedthroughthemembrane)flowsfrom the

glomerularcapsulefurtherintothenephron.

3.ReabsorptionMovesNutrientsandWaterBackintotheBloodstream

Theglomerulusfilterswaterandsmallsolutesoutofthebloodstream.Theresultingfiltrate

containswaste,butalsoothersubstancesthebodyneeds:essentialions,glucose,aminoacids,

andsmallerproteins.Whenthefiltrateexitstheglomerulus,itflowsintoaductinthenephron

calledtherenaltubule.Asitmoves,theneededsubstancesandsomewaterarereabsorbed

throughthetubewallintoadjacentcapillaries.Thisreabsorptionofvitalnutrientsfrom the

filtrateisthesecondstepinurinecreation.

4.WasteIonsandHydrogenIonsSecretedfrom theBloodCompletetheFormationofUrine

hefiltrateabsorbedintheglomerulusflowsthroughtherenaltubule,wherenutrientsandwater

arereabsorbedintocapillaries.Atthesametime,wasteionsandhydrogenionspassfrom the

capillariesintotherenaltubule.Thisprocessiscalledsecretion.Thesecretedionscombine

withtheremainingfiltrateandbecomeurine.Theurineflowsoutofthenephrontubuleintoa



collectingduct.Itpassesoutofthekidneythroughtherenalpelvis,intotheureter,anddownto

thebladder.

5.UrineIs95%Water

Thepercentagecompositionofsalts,ammonia,urea,waterandothercomponentsofurine.

Thenephronsofthekidneysprocessbloodandcreateurinethroughaprocessoffiltration,

reabsorption,andsecretion.Urineisabout95%waterand5%wasteproducts.Nitrogenous

wastesexcretedinurineincludeurea,creatinine,ammonia,anduricacid.Ionssuchassodium,

potassium,hydrogen,andcalcium arealsoexcreted.


