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DICUSSTHEPHYSIOLOGYOFMICTURITION

THERENALHANDLINGOFGLUCOSE:thekidneycontributestoglucose



homeostasis through processesofgluconeogenesis,glucose filtration,

glucosereabsorbtionandglucoseconsumption.Thekidneyisresponsible

for up to 20% of glucose production through the process of

gluconeogenesis.Undernormalcircumstances,upto180g/dayofglucose

isfilteredbytherenalglomerulusandvirtuallyallofitissubsequently

reabsorbed in the proximalconvoluted tubule. This reabsorption is

effectedbytwosodium-dependentglucosecontransporter(SGLT)protein.

SGLT2 situated in the S1segment,is a low-affinity high-capacity

transporterreabsorbingupto90%offilteredglucoseSGLT1,situatedinthe

S3segments,isahigh-affinitylow capacitytransporterreabsorbingthe

remaining 10% .In patients with T2DM,renalreabsorptive capacity

maldaptivelyincreasesfrom anormallevelof19.3to23.3mmol/l/min.The

maintenanceofglucosehomeostasisisvitaltopreserveaconstantsource

ofglucosetothebrain,thebrainisanorganthatusesglucoseasit’s

principalmetabolism fuel.Despitewidevariationinglucoseinfluxand

efflux,plasmainhealthyindividuals,issituatedandachievedbyawell-

coordinatedsystem ofhormones,neuralpathwaysandglucosetransport

proteinsthatregulatedietaryglucoseabsorption,renalglucoselossand

endogenousglucoseproductionincombinationwithglucoseuptakeand

releasebyperipheraltissues.Thekidneyperformsadistinctiverolein



glucosehomeostasis.Notonlyisitinvolvedinglucoseutilizationbutitis

also increasingly recognized as having a significant role in

gluconeogenesisanduniquelycontributestoplasmaglucoseregulationby

controllingglucosereabsorptionfrom renaltubulesfollowingglomerular

filtration.

THERENALHADLINGOFELECTROLYTE:someelectrolytesthatregulate

renalfunctioningaresodium,potassium,phosphorus,calcium,magnesium.

Electrolytes are particles thatcarryan electric charge when theyare

dissolvedinblood.Thekidneyshelptomaintainelectrolyteconcentration

byregulating its concentrations in the body.Anydisturbance in this

processoftenleadstoanelectrolyteimbalance.Renalfailureisoften

complicated by elevated potassium,phosphate and magnesium &

decreased sodium and calcium.The kidneyhelpsmaintain electrolyte

concentrationbyfilteringelectrolytesandwaterfrom blood,returningsome

tothebloodandexcretinganyexcessintotheurine.Thus,thekidneyhelp

maintainabalancebetweendailyconsumptionandexcretionofelectrolyte

andwater.Electrolyteabnormalitiesareverycommoninkidneydisease

statesforonesimplereasonwhichisthefactthatthekidneyhasatypical

centralroleinmaintainingnormallevelsofmostelectrolytes.Therefore,

theabnormalitiesareaconsequencesofabnormalkidneyfunction.



Sodium:sodium playsanimportantroleinthebodybymaintainingfluid

balance.Itsmajorfunctionisinthenerveandmusclefunction.Thebody

obtainssodium from foodanddrinksandlosesitinsweatandurine.When

thekidneyisfunctioningnormally,itmaintainsaconsistentlevelofsodium

byadjustingtheamountexcretedfrom thebody.Whensodium intakeand

excretion are not in balance,it may lead to either high sodium

(hypernatremia)orlowsodium (hyponatremia).

Potassium:potassium isnecessaryforthenormalfunctioningofcells,

nervesandmuscles.Potassium isobtainedfrom foodanddrinksandlost

primarilyin urine butalso through the digestive tractand in sweat.

Imbalanceinpotassium canleadtohighpotassium (hyperkalemia)orlow

potassium (hypokalemia)

Phosphorus:inthebody,almostallphosphorusiscombinedwithoxygen

to form phosphate.Phosphate is used as a building blockformany

substancessuchasDNA,cellmembraneetc.Thebodyobtainsphosphate

from foodandexcretesitinurineandsometimesstool.Foodsthatare

phosphatericharemilk,eggyorks,chocolateandsoftdrinks.Imbalancein

phosphate may be too high (hyperphosphatemia) or too low

(hypophosphatemmia).



Calcium:calcium hasmanyfunctionswhichincludeformationofbone,

formationofteeth,musclecontraction,normalfunctioningofenzymes,

blood clotting and maintenance ofnormalheartrhythm.The levelof

calcium in the blood is maintained by 2 hormones (parathyroid

hormone(PTH)andcalcitonin).Thebodymovescalcium outofbonesinto

thebloodtomaintaincalcium levels.PTH increasesthecalcium levelin

bloodwhereascalcitoninisresponsibleforloweringcalcium levelinthe

blood.Toomuchcalcium iscalledhypercalcemiaandtoolittlecalcium is

calledhypocalcemia.

Magnesium:magnesium isrequiredfortheformationofboneandteeth

andfornormalfunctioningofnervesandmuscles.Toomuchmagnesium

is called hypermagnesium and too low magnesium is called

hypomagnesium.

PHYSIOLOGY MICTURITION

Micturition(urination)istheprocessofeliminatingorganicwasteproducts

whichareproducedasaresultofcellmetabolism inthebody.Micturition

isknownasvoldingofthebladder.Theprocessofmicturitionisregulated

bythenervoussystem,musclesofthebladderandurethra.Theurinary

system alsoregulatestheconcentrationofsodium,potassium,chloride



andotherionsinthebloodaswellashelpingtomaintainnormalbloodpH,

bloodpressureandbloodvolume.Theurinarybladdercanstorearound

350-400mlofurinebeforeitexpelsitout.Micturitionismorethanasimple

reflexbecauseitcanbecontrolledbyhumans.Therateofmicturitioncan

beincreasedbycontractionofabdominalmusclesandbytheperformance

oftheValsava’smanoeuvre.Contractionofthestrongpelvisfloormuscles

can stop urine in mid-flow.The sound orrunning watercan help in

micturitionbutsomepeoplecannoturinateinthepresenceofothers,no

matterhow greattheneed.After micturition,lessthan10mlofurine

remainsinthebladderandthecyclebeginsagain.Theprocessofthe

bladderreleasingurineisknownasstress-relaxationphenomenon.Some

conditionslikerenalstones,inflammationandanenlargedprostategland

mayallobstructtheflowofurineandmayresultinfrequencyofmicturition

andretentionofurine.Bladdertumoursandpregnancyalsoreducenormal

bladdercapacity.Environmentalandpsychologicalfactorscanalsoaffect

apatient’sabilitytopassurine.

Formationofurine

Therearetwokidneyswhicharebean-shapedandareapproximately10cm

long,5.5cm wideand3cm thick.Eachkidneyweighsabout150gandhasa

markedindentationmedially-thehiluswheretherenalarteryandrenal



nervesenterandtherenalveinandureterleave.Betweenthem,thekidney

make approximately 30mlormore urine every hour.Approximately

25percentofthecardiacoutputgoestothekidneywhereorganicwaste

productsareremovedinthemillionnephronineachkidney.normalurine

production,thereforedependsonnormalbloodflow tothekidneys.The

nephronisthefunctionalunitofthekidney.Nephronpermitsthepassage

ofsomesubstancesoutthebodybutrestrictthepassageofothers,for

examplesbloodcellsandlargeproteins.

Filtration:asbloodflowsthroughtheglomerulus,muchofthefluidand

waste productin the blood are forced outthrough the walls ofthe

capillaries,filtered and then flow into the bowman’s capsule.The

bowman’scapsulesurroundstheglomerul.Thisglomerularfiltrateconsist

ofwater,potassium andurea.Ureaisthemostabundantwasteproduct

excreted bythe kidneyand is formed from ammonia,a highlytoxic

substance.Ammoniaisformedintheliverfrom thebreakdownofamino

acids.

Absorption:muchofthefiltrateoftheglomerulusincludeswatersoitis

reabsorbed into the capillaries surrounding the proximal & distal

convolutedtubule,theloopofhenleandthecollecting tubule.Allthe

glucosewillbereabsorbedunlessbloodglucoselevelsarehigh,inwhich



glucosewillbeexcretedintheurine.Sodium isalsoreabsorbedbutthe

amountvariesdependingonhow muchthebodyrequirestomaintaina

constantconcentrationofsodium ionsintheblood.

Secretion:thisisthefinalstageofurineformation,itoccursinthedistal

convolutedtubuleandcollectingtubules.Thesubstanceseitherdiffuseor

areactivelytransportedoutofthecapillariesandintothecollectingtubules

tobeexcretedintheurine.Hydrogenion,potassium ion,ammoniaand

some drugsare also secreted atthisstageand the kidneyplaysan

importantroleinmaintainingtheacid-basebalancewithinthebody.

Thefinalcompositionofurineisasaresultoffiltration,absorptionand

secretionbythenephrons.Thekidneyproducesanaverageofoneandhalf

litersofurineeachday.Theurinepassesfrom thekidneytothebladder

throughtheureterswhereitisstoreduntilitiseliminatedviatheurethra.

Theurineisthenstoredinthebladder,thebladderisahollow,muscular

sacwhichsitsinthepelvis.Inmales,thebaseofthebladderliesbetween

therectum andpubicsymphysiswhileinfemalesthebaseis below the

uterusandanteriortothevagina.Thebladderstoresapproximatelyone

literwhenfull.Theopeningdescribedastheneckofthebladderwhichis

betweenthebladderandtheurethraisclosedbytworingsofmuscles.

Theseringsofmusclesareclosedbycontraction,itremainscontracted



exceptduringmicturitionwhentheyarerelax.

CLINICALCONDITIONS

Many clinicalconditions can causes disturbance to normalurination

including:

 Urinaryincontinence:theabilitytoholdurine.

 Urinaryretention:theinabilitytoinitiateurination.

 Overactivebladder:astrongurgetourinateusuallyaccompaniedby

detrusoroveractivity.

 Interstitialcystitis:aconditioncharacterizedbyurinaryfrequency,

urgencyandpain.

 Prostatitis:aninflammationoftheprostateglandthatcancause

urinaryfrequency,urgencyandpain.


