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Pharmacology

Urineformationisabloodcleansingfunction.Normally,about1,300mLofblood(26%of

cardiacoutput)entersthekidneys.Kidneysexcretetheunwantedsubstancesalongwithwater

from thebloodasurine.Normalurinaryoutputis1L/dayto1.5L/day.

ProcessesofUrineFormation

Whenbloodpassesthroughglomerularcapillaries,theplasmaisfilteredintotheBowman

capsule.Thisprocessiscalledglomerularfiltration.

URINECONCENTRATION

Whentheglomerularfiltratepassesthroughrenaltubule,itsosmolarityisalteredindifferent

segments.

1.BOWMANCAPSULE

GlomerularfiltratecollectedattheBowmancapsuleisisotonictoplasma.Thisisbecauseit

containsallthesubstancesofplasmaexceptproteins.OsmolarityofthefiltrateatBowman

capsuleis300mOsm/L.

2.PROXIMALCONVOLUTEDTUBULE

Whenthefiltrateflowsthroughproximalconvolutedtubule,thereisactivereabsorptionof

sodium andchloridefollowedbyobligatoryreabsorptionofwater.So,theosmolarityoffluid

remainsthesameasinthecaseofBowmancapsule,i.e.300mOsm/L.Thus,inproximal

convolutedtubules,thefluidisisotonictoplasma.

3.THICKDESCENDINGSEGMENT

Whenthefluidpassesfrom proximalconvolutedtubuleintothethickdescendingsegment,

waterisreabsorbedfrom tubuleintooutermedullaryinterstitium bymeansofosmosis.Itisdue

totheincreasedosmolarityinthemedullaryinterstitium,i.e.outsidethethickdescendingtubule.

Theosmolarityofthefluidinsidethissegmentisbetween450and600mOsm/L.Thatmeans

thefluidisslightlyhypertonictoplasma.

4.THINDESCENDINGSEGMENTOFHENLELOOP

AsthethindescendingsegmentofHenlelooppassesthroughtheinnermedullaryinterstitium

(whichisincreasinglyhypertonic)morewaterisreabsorbed.Thissegmentishighlypermeable



towaterandsotheosmolarityoftubularfluidbecomesequaltothatofthesurrounding

medullaryinterstitium.Intheshortloopsofcorticalnephrons,theosmolarityoffluidatthe

hairpinbendofloopbecomes600mOsm/L.And,inthelongloopsofjuxtamedullarynephrons,

atthehairpinbend,theosmolarityis1,200mOsm/L.Thusinthissegmentthefluidishypertonic

toplasma.

5.THINASCENDINGSEGMENTOFHENLELOOP

Whenthethinascendingsegmentoftheloopascendsupwardsthroughthemedullaryregion,

osmolaritydecreasesgradually.Duetoconcentrationgradient,sodium chloridediffusesoutof

tubularfluidandosmolaritydecreasesto400mOsm/L.Thefluidinthissegmentisslightly

hypertonictoplasma.

6.THICKASCENDINGSEGMENT

Thissegmentisimpermeabletowater.Butthereisactivereabsorptionofsodium andchloride

from this.Reabsorptionofsodium decreasestheosmolarityoftubularfluidtoagreaterextent.

Theosmolarityisbetween150and200mOsm/L.Thefluidinsidebecomeshypotonictoplasma.

7.DISTALCONVOLUTEDTUBULEANDCOLLECTINGDUCT

InthepresenceofADH,distalconvolutedtubuleandcollectingductbecomepermeableto

waterresultinginwaterreabsorptionandfinalconcentrationofurine.Itisfoundthatinthe

collectingduct,Principal(P)cellsareresponsibleforADHinducedwaterreabsorption.

Reabsorptionoflargequantityofwaterincreasestheosmolarityto1,200mOsm/L.Theurine

becomeshypertonictoplasma.


