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Explainurineformationandconcentration

Answers

Urineformationbeginswiththedeliveryofbloodtotheglomerulusfollowedbyits

filtrationpasttheglomerularbarrier.Thefilteredportionofplasmacontinuesthrough

thenephronwhereastheunfilteredportionpassesintotheperitubularcapillaries.As

thefilteredportiontravelsthroughthenephron,waterandcertainsolutesareresorbed

backintotheperitubularcapillarieswhilstothersolutesaresecretedfrom the

peritubularcapillariesintothenephron.Whateverfluidisremainsattheendofthe

nephronisdiscardedasurine.Herewediscussthebasicmechanisticthatwhichare

involvedinformationofurine.

Functionalorganizationoftheglomerulonephronicunit

Bloodenterstheglomerulusviatheafferentarterioleandleavesviatheefferent

arterioletoentertheperitubularcapillariesthatsurroundthenephron.Theglomerular

filtratethenentersthenephronandtravelsthroughit.Atthedifferentstagesofthe

nephronthefiltrateismodifiedbymechanismswhichspecificallyresorborsecrete

smallmoleculesincludingwater,intooroutofthefiltrate.Thesemoleculesenterthe

interstitialfluidwheretheynon-specificallyenterandexittheperitubularcapillaries.

Whateverfluidandmoleculesremaininthenephronatitsendareexcretedasurine.

Theconcentrationofurine

Asalreadyindicated,theloopofHenleiscriticaltotheabilityofthekidneyto

concentrateurine.Thehighconcentrationofsaltinthemedullaryfluidisbelievedto

beachievedintheloopbyaprocessknownascountercurrentexchangemultiplication.

Theprincipleofthisprocessisanalogoustothephysicalprincipleappliedinthe

conductionofhotexhaustgasespastcoldincominggassoastowarm itand

conserveheat.Thatexchangeisapassiveone,butinthekidneythecountercurrent

multipliersystem usesenergyto“pump”sodium andchlorideoutoftheascending

limboftheloopintothemedullaryfluid.From thereitenters(bydiffusion)thefiltrate



(isotonicwithplasma)thatisenteringthedescendinglimbfrom theproximaltubule,

thusraisingitsconcentrationalittleabovethatofplasma.Asthisluminalfluidinturn

reachestheascendinglimb,andsubsequentlythedistaltubule,itinturnprovides

moresodium tobepumpedoutintothesurroundingfluidorblood,ifnecessary,and

transported(bydiffusion)backintothedescendinglimb;thisconcentratingprocess

continuesuntiltheosmoticpressureofthefluidissufficienttobalancetheresorptive

powerofthecollectingductsinthemedulla,throughwhichallofthefinalurinemust

pass.Thisresorptivecapacityintheductsisregulatedbyantidiuretichormone(ADH),

whichissecretedbythehypothalamusandstoredintheposteriorpituitaryglandat

thebaseofthebrain.InthepresenceofADH,themedullarycollectingductsbecome

freelypermeabletosoluteandwater.Asaconsequence,thefluidenteringtheducts

(enroutetotherenalpelvisandsubsequentelimination)acquirestheconcentrationof

theinterstitialfluidofthemedulla;i.e.,theurinebecomesconcentrated.Ontheother

hand,intheabsenceofADH,thecollectingductsareimpermeabletosoluteandwater,

and,thus,thefluidinthelumen,from whichsomesolutehasbeenremoved,remains

lessconcentratedthanplasma;i.e.,theurineisdilute.


