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URINEFORMATION

Thebasicfunctionalunitfortheurineformationisnephron:it

beginswithrenalcorpusclethatconsistsofaglomerular,whichis

suppliedbyafferentglomerulararterioleanddrainedbythe

efferentglomerulararteriole,andBowman’scapsule.

Thekidneysfilterunwantedsubstancesform thebloodand

produceurinetoexcretethem.Therearethreemainstepsof

urineformation.Thereare

1.Glomerularfiltration

2.Reabsorption

3.Secretion

Theseprocessesensurethatonlywastesandexcesswaterare

removedfrom thebody.

1.Theglomerulusfilterswaterandothersubstancesfrom the

bloodstream:

Glomerulusfilteroccursintheglomeruluswherebloodisfiltered.

Thisprocessoccursacrossthethreelayers-epithelium of

Bowman’scapsule,endothelium ofglomerularbloodvessels,and

amembranebetweentheselayers.

Thefirststepinmakingurineistoseparatetheliquidpartofyour

blood(plasma),whichcontainsallthedissolvedsolutes,from

yourbloodcells.Eachnephroninyourkidneyshasamicroscopic

filter,calledaglomerulusthatisconstantlyfilteringyourblood.

Bloodthatisabouttobefilteredentersaglomerulus,whichisa



tuftofbloodcapillaries(thesmallestofbloodvessels).The

glomerulusisnestledinsideacup-likesaclocatedattheendof

eachnephron,calledaglomerularcapsule.Glomerularcapillaries

havesmallporesintheirwalls,justlikeaveryfinemeshsieve.

Mostcapillarybedsaresandwichedbetweenarteriolesand

venules(thesmallvesselsdeliveringbloodtoandcollecting

bloodfrom capillarybeds),andthehydrostaticpressuredropsas

bloodtravelsthroughthecapillarybedintothevenulesand

veins.Theglomerulus,ontheotherhand,issandwichedbetween

twoarterioles-afferentarteriolesdeliverbloodtotheglomerulus,

whileefferentarteriolescarryitaway.Constrictionofefferent

arteriolesasbloodexitstheglomerulusprovidesresistanceto

bloodflow,preventingapressuredrop,whichcouldnotbe

achievedifbloodweretoflowintovenules,whichdonotreally

constrict.Thetwoarterioleschangeinsizetoincreaseor

decreasebloodpressureintheglomerulus.Inaddition,efferent

arteriolesaresmallerindiameterthanafferentarterioles.Asa

result,pressurizedbloodenterstheglomerulusthrougha

relativelywidetube,butisforcedtoexitthroughanarrowertube.

Together,theseuniquefeaturesplusthefactthatyourheartis

supplyingyourkidneyswithoveraliterofbloodperminute

(around20%ofitsoutput)maintainahighglomerularcapillary

pressureandthefiltrationfunctionofthekidney,regardlessof

fluctuationsinbloodflow.Forexample,thesympatheticnervous

system canstimulatetheefferentarterioletoconstrictduring

exercisewhenbloodflowtothekidneyisreduced.

2.Reabsorption

Reabsorptionistheprocessbywhichthenephronremoveswater

andsolutesfrom thetubularfluid(pre-urine)andreturnsthem to



thecirculatingblood.Itiscalledreabsorption(andnotabsorption)

bothbecausethesesubstanceshavealreadybeenabsorbedonce

(particularlyintheintestines)andbecausethebodyisreclaiming

them from apostglomerularfluidstream thatiswellonitswayto

becomingurine(thatis,theywillsoonbelosttotheurineunless

theyarereclaimed).Substancesarereabsorbedfrom thetubule

intotheperitubularcapillaries.Thishappensasaresultofsodium

transportfrom thelumenintothebloodbytheNa+/K+ATPasein

thebasolateralmembraneoftheepithelialcells.Thus,the

glomerularfiltratebecomesmoreconcentrated,whichisoneof

thestepsinformingurine.Reabsorptionallowsmanyuseful

solutes(primarilyglucoseandaminoacids),saltsandwaterthat

havepassedthroughBowman'scapsule,toreturntothe

circulation.Thesesolutesarereabsorbedisotonically,inthatthe

osmoticpotentialofthefluidleavingtheproximalconvoluted

tubuleisthesameasthatoftheinitialglomerularfiltrate.

However,glucose,aminoacids,inorganicphosphate,andsome

othersolutesarereabsorbedviasecondaryactivetransport

throughcotransportchannelsdrivenbythesodium gradient.

3.Secretion

Thefiltrateabsorbedintheglomerulusflowsthroughtherenal

tubule,wherenutrientsandwaterarereabsorbedintocapillaries.

Atthesametime,wasteionsandhydrogenionspassfrom the

capillariesintotherenaltubule.Thisprocessiscalledsecretion.

Thesecretedionscombinewiththeremainingfiltrateand

becomeurine.Theurineflowsoutofthenephrontubuleintoa

collectingduct.Itpassesoutofthekidneythroughtherenal

pelvis,intotheureter,anddowntothebladder.




