
EHIE-BISHOPGINA

NURSINGSCIENCE

17/MHS02/037

URINEFORMATIONANDCONCERNTRATION

Urineisformedinthekidneysthroughafiltrationofblood.urineispassthroughtheuretersto

thebladder.Duringurinationtheurineispassedfrom thebladderthroughtheurethratothe

outsideofthebody.

Thekidneysfilterunwantedsubstancesfrom thebloodandproduceurinetoexcretethem

Theprocessesinvolvedinurineformation

Therearethreemainstepsofurineformation:

 Glomerulafiltration

 Tubularreabsorption

 Tubularsecretion

Theseprocessesensurethatonlywasteandexcesswaterareremovedfrom thebody.

GlomerulaFiltration

Thekidneyisthebody'sbloodfilteringsystem.Bloodvesselsvisitthekidneyandentera

specialballofcapillariescalledtheglomerulus.Theglomerulusisnestledwithinaregionofthe

kidneycalledtheBowman'sCapsule.Thisiswherefiltrationoccurs.Asbloodispushedthrough

thetinycapillaries,thehigh-pressureforcessomethingstopassthroughthecapillarywalls.

Thewallsactasasieveorafilter.Hence,itiscalledfiltration.Water,sugar,salts,aminoacids,

nitrogenouswastes,andothertinythingsenterthekidneyasasubstancecalledthefiltrate.

Cellsandlargebloodproteinsthatcannotfitthroughremaininthebloodvessels.Thefiltrate

enteringthekidneyislikepre-pre-urine.

TubularReabsorption

Thefiltrateentersthekidneyintheproximaltubule.Thisregionofthekidneyisspecialbecause

manythingscanberemovedfrom thefiltrate.Thesevaluablethingsarerecollected,or

reabsorbed,bythebody.

Glucose,certainsalts,vitamins,hormones,andaminoacidsarerestoredtothebodyandwill

notbeincludedinurine.Sometimes,ifthebodyhastoomuchofsomethingthentheextra

sugarorsaltwillstayinthefiltrate.Forexample,diabeticswithhighlevelsofbloodglucose



mayhaveglucoseintheirurinesinceitcannotallbereabsorbed.Thefiltrateafterreabsorption

islikepre-urine

TubularSecretion

ThefiltratethenpassesthroughareallyneatstructurecalledtheLoopofHenlewhereitgains

andloseswaterandsalt.AsitleavestheLoopofHenle,itentersthedistaltubule,where

secretionoccurs.

osmosis,andsmallproteinsarereabsorbedbypinocytosis.

Secretiontakesplacefrom thebloodintheperitubularcapillariestothefiltrateintherenal

tubulesandcanensurethatwastessuchascreatinineorexcessH+orexcessK+ionsare

activelysecretedintothefiltratetobeexcreted.

ExcessK+ionissecretedinthetubulesandinexchangeNa+ionisreabsorbedotherwiseit

causesaclinicalconditioncalledHyperkalemia.

Tubularsecretionofhydrogenions(H+)isveryimportantinmaintainingnormalbloodpH.

Substancessuchas,e.g.drugsincludingpenicillinandaspirin,maynotbeentirelyfilteredout

ofthebloodbecauseoftheshorttimeitremainsintheglomerulus.Suchsubstancesare

clearedbysecretionfrom theperitubularcapillariesintothefiltratewithintheconvoluted

tubules.

Thetubularfiltrateisfinallyknownasurine.Humanurineisusuallyhypertonic.

Compositionofhumanurine

Water–96%

Urea–2%

Uricacids,creatinine,pigments-0.3%

Inorganicsalts–2%

BadsmellisduetoUrinoid

Paleyellowcolorduetourochromeorurobillin(whichisabreakdownproductofhaemoglobin)

URINECONCERTRATION

ADH

Itisahormonesthatinfluencesselectivereabsorptionbyincreasingthepermeabilityofthe

convolutedtubuleandcollectingtubuleswhichalsoincreaseswaterreabsorption.



Antidiuretichormone(ADH)causesthekidneystoreleaselesswater,decreasingtheamountof

urineproduced.AhighADHlevelcausesthebodytoproducelessurine.Alowlevelresultsin

greaterurineproduction.

 ADHcontrolsurineconcentration

Glomerularfiltration,startingwiththeanatomyofthenephron

*InthepresenceofADH,themedullarycollectingductsbecomefreelypermeabletosoluteand

water.Asaconsequence,thefluidenteringtheducts(enroutetotherenalpelvisand

subsequentelimination)acquirestheconcentrationoftheinterstitialfluidofthemedulla;i.e.,

theurinebecomesconcentrated.

 Thelaboratorywilltesthowconcentratedyoururineis.Moreconcentratedurinemeans

thattherearemoresolutesandlesswaterinthesample.Solutesaredissolvedparticles,

suchassugars,salts,andproteins.Normalvaluesmayvarybasedonthelaboratory

used.

PROPERTIES/CHARACTERISTICS

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

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

Sincetheph,specificgravity,volumeandothersvarieswithinaphysiologicalrangeitmeans

thatconcentrationofurinevariesandtherecouldbedilutedorconcentratedurine.

ADH

Itisahormonesthatinfluencesselectivereabsorptionbyincreasingthepermeabilityofthe

convolutedtubuleandcollectingtubuleswhichalsoincreaseswaterreabsorption.

Antidiuretichormone(ADH)causesthekidneystoreleaselesswater,decreasingtheamountof

urineproduced.AhighADHlevelcausesthebodytoproducelessurine.Alowlevelresultsin

greaterurineproduction.

Glomerularfiltration,startingwiththeanatomyofthenephron

WHATMOLECULESOFBLOODAREFILTERED

*Filteredmoleculesinvolvesmallmoleculessuchas

-water,

-electrolytes,

-glucoseand



-smallproteins.

Largemoleculesinclude:cellsandlargeproteins.SolargemoleculeslikeRedwater,

electrolytes,glucoseandsmallproteins.Large

*Non-filteredmoleculesinclude:

cellsandlargeproteins.

Glomerularfiltrationrate(GFR)

Glomerularfiltrationrate(GFR)isatestusedtocheckhowwellthekidneysareworking.

Specifically,itestimateshowmuchbloodpassesthroughtheglomerulieachminute.Glomeruli

arethetinyfiltersinthekidneysthatfilterwastefrom theblood

MathematicalyGFRiscalculatedas

Glomerularfiltrationrate(GFR),isdeterminedbytheequationGFR=Kf×netfiltration

pressure,whereKfisthefiltrationcoefficient....Anincreaseinrenalarterialpressure(orrenal

bloodflow)causesanincreaseinGFR.

Glomerularfiltrationrate(GFR)istheamountsoffluidfilteredthroughtheglomerularcapillaries.

Itisabout180literseachdayand*125ml/min

N/B

Nephroniscomposedofglomerulus,bowmancapsuleandtubule

SEGMENTOFTHETUBULESARE

1.Proximaltubule

2.LoopofHenle

3.Distalconvolutedtubule.

4.Collectingduct.

removedfrom theplasmabythekidneyandexcretedinurine.

1.Potassium issecretedactivelybysodium potassium pumpinproximalanddistalconvoluted

tubulesandcollectingducts

2.Ammoniaissecretedintheproximalconvolutedtubule

3.Hydrogenionsaresecretedintheproximaland

distalconvolutedtubules.Maximum hydrogenion



secretionoccursinproximaltubule

4.UreaissecretedinloopofHenle

 FiltrationoccursintheGLOMERULUS

GLOMERULARFILTRATION

ANATOMYOFNEPHRON

Thenephronisthemicroscopicstructuralandfunctionalunitofthekidney.Itiscomposedofa

renalcorpuscleandarenaltubule.Therenalcorpuscleconsistsofatuftofcapillariescalleda

glomerulusandanencompassingBowman'scapsule.Therenaltubuleextendsfrom the

capsule.

HOW ISURINEPASSEDOUTOFTHEBODY

 Attheendoftheprocess,Urineexcreted/passedoutofthebladderandthebody

throughtheurethra.Thekidneys,ureters,bladder,andurethramakeuptheurinary

tract,thepathwaythroughwhichurineflowsandiseliminatedfrom thebody.

 Accumulationofurineinthebladderwallgeneratingsensory(afferent)impulsesthat

aretransmittedtothespinalcord,whereaspinalreflexisinitiated.Thisstimulates

involuntarycontractionofthedetrusormuscleandrelaxationoftheinternalurethral

sphincterandexpelsurinefrom thebladder.ThisisknownasMicturitionorvoidingof

urine.

RENALCLEARANCE

Renalclearanceofasubstancereferstothehowquicklyaparticularsubstanceis

removedfrom theplasmabythekidneyandexcretedinurine.


