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QUESTION

1Discusstheroleofkidneyinglucosehomeostasis

ANSWER

Theyreleaseglucoseintothecirculationviagluconeogenesis,uptakeofglucose

from thecirculationtosatisfytheirenergyneeds,andreabsorptionofglucoseat

theleveloftheproximaltubule.Renalreleaseofglucoseintothecirculationis

theresultofglycogenolysisandgluconeogenesis,respectivelyinvolvingthe

breakingdownandformationofglucose-6-phosphatefrom precursors(eg,

lactate,glycerol,aminoacids).Withregardtorenalreabsorptionofglucose,the

kidneysnormallyretrieveasmuchglucoseaspossible,renderingtheurine

virtuallyglucosefree.Theglomerulifilterfrom plasmaapproximately180grams

ofD-glucoseperday,allofwhichisreabsorbedthroughglucosetransporter

proteinsthatarepresentincellmembraneswithintheproximaltubules.Ifthe

capacityofthesetransportersisexceeded,glucoseappearsintheurine.The

processofrenalglucosereabsorptionismediatedbyactive(sodium-coupled

glucosecotransporters)andpassive(glucosetransporters)transporters.In

hyperglycemia,thekidneysmayplayanexacerbatingrolebyreabsorbingexcess

glucose,ultimatelycontributingtochronichyperglycemia,whichinturn

contributestochronicglycemicburdenandtheriskofmicrovascular

consequences.Thisarticleprovidesanextensivereviewofthekidneysrolein

normalhumanphysiology,themechanismsbywhichtheycontributetoglucose

regulation,andthepotentialimpactofglucoseimbalanceonthekidneys.

2Discusstheprocessofmicturition

ANSWER
MicturitionProcess
Micturitionprocessconsistsoftwophases:
·Storagephase
·Voidingphase



StoragePhase
Theurinarybladderisaballoon-shaped,hollow,muscular,organthatactsasthe
storageorganforurine.Theurinarybladderinahealthyurinarysystem canstore
upto16ouncesofurinefor2to5hourseasily.Thecircularsphinctermuscles
preventleakageofurine.Theyclosetightlyaroundtheopeningofthebladder
intothetube(urethra)thatallowsthepassageofurineoutsidethebody.
VoidingPhase
Whenthebladderisfilledwithurine,thenervesinitaretriggered,whichinturn
stimulatestheneedtourinate. Thebrainsignalsurinarybladdertocontract.The
receptorsoftheurinarybladdersendasignaltothecentralnervoussystem,in
responsetowhichthenervoussystem sendsasignalthatincitesthecontraction
oftheurinarybladder. Throughtheurinaryopeningattheurethra,theurineis
eliminated,andtheprocessiscalledmicturition.Theneuralmechanism involved
iscalledthemicturitionreflex.

3Explainjuxtaglomerularapparatus

ANSWER
Juxtaglomerularapparatusisaspecializedorgansituatedneartheglomerulusof
eachnephron(juxta=near).
STRUCTUREOFJUXTAGLOMERULARAPPARATUS
Juxtaglomerularapparatusisformedbythreedifferentstructures:
1.Maculadensa
2.Extraglomerularmesangialcells
3.Juxtaglomerularcells
MACULADENSA:Maculadensaistheendportionofthickascendingsegment
beforeitopensintodistalconvolutedtubule.Itissituatedbetweenafferentand
efferentarteriolesofthesamenephron.Itisveryclosetoafferent
arteriole.Maculadensaisformedbytightlypackedcuboidalepithelialcells.
EXTRAGLOMERULARMESANGIALCELLS:Extraglomerularmesangialcellsare
situatedinthetriangularregionboundbyafferentarteriole,efferentarterioleand
maculadensa.Thesecellsarealsocalledagranularcells,laciscellsor
Goormaghtighcells.
JUXTAGLOMERULARCELLS:Juxtaglomerularcellsarespecializedsmooth
musclecellssituatedinthewallofafferentarteriolejustbeforeitentersthe
Bowmancapsule.Thesesmoothmusclecellsaremostlypresentintunicamedia
andtunicaadventitiaofthewalloftheafferentarteriole.
Juxtaglomerularcellsarealsocalledgranularcellsbecauseofthepresenceof
secretarygranulesintheircytoplasm.
FUNCTIONSOFJUXTAGLOMERULARAPPARATUS
Primaryfunctionofjuxtaglomerularapparatusisthesecretionofhormones.It
alsoregulatestheglomerularbloodflowandglomerularfiltration.

4Discusstheroleofkidneyinregulationofbloodpressure

ANSWER



Kidneysplayanimportantroleinthelong-term regulationofarterialblood
pressurebytwoways:
-Byregulatingthevolumeofextracellularfluid
-throughrenin-angiotensinmechanism.

5Discusstheroleofkidneyincalcium homeostasis

ANSWER
kidneyplaysakeyroleinthisprocessbythefineregulationofcalcium excretion.
Morethan95%offilteredcalcium isreabsorbedalongtherenaltubules.Inthe
proximaltubules,60%offilteredcalcium isreabsorbedbypassivemechanisms.
Inthethickascendinglimb,15%ofcalcium isreabsorbedbyparacellular
diffusionthroughparacellin-1(claudin-16).Thecalcium sensingreceptor(CaSR)
inthebasolateralmembraneofthethickascendinglimbsensesthechangein
iCa2+andinhibitscalcium reabsorptionindependenttoPTHand1,25(OH)2D3.
Thefineregulationofcalcium excretionoccursinthedistalconvolutedtubules
andconnectingtubulesdespitethefactthatonly10-15%offilteredcalcium is
reabsorbedthere.Transientreceptorpotentialvanilloid5(TRPV5)and6(TRPV6)
intheapicalmembraneactasthemainportalofentry,calbindin-D28Kdelivers
Ca2+inthecytoplasm,andthenNa2+/Ca2+exchanger(NCX1)andplasma
membraneCa2+-ATPaseinthebasolateralmembraneserveasanexit.Inthe
corticalcollectingduct,TRPV6isexpressed,buttherolemightbenegligible.In
additiontoPTHand1,25(OH)2D3,acid-basedisturbance,diuretics,andestrogen
affectonthesecalcium channels.Recently,klothoandfibroblastgrowthfactor
23(FGF23)aresuggestedasnewplayersinthecalcium metabolism.Klothois
exclusivelyexpressedinthekidneyandco-localizedwithTRPV5,NCX1,and
calbindin-D28K.Klothoincreasescalcium reabsorptionthroughtraffickingof
TRPV5totheplasmamembrane,andalsoconvertsFGFreceptortothespecific
FGF23receptor.FGF23:klothocomplexboundtoFGFreceptorinhibits
1α-hydroxylaseofvitaminD,andcontributestocalcium reabsorptionand
phosphateexcretioninthekidney.


