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 HumanBiologyHumanBiologyChCh16UrinarySystem16UrinarySystem
 TheUrinarySystemTheUrinarySystem
 • UrinarySystem
 • kidneys,plustubesanda
 bladder
 • forurinetransport,
 storage,andelimina7on
 • Fundamentalpurpose
 • maintainbloodhomeostasis
 ThemajorexcretorysystemsofthebodyThemajorexcretorysystemsofthebody
 • Excretory=waste‐removing
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FuncConsofurinarysystemFuncConsofurinarysystem
 • 1.ExcreConandelimina7onofnitrogen‐containingmetabolicwastessuchasurea,uricacid,ammonia
 • 2.Regulatevolume,pressure,andcomposiConofblood:
 • Regulatesbloodvolumeandpressure
 • Regulatewaterloss
 • Secreteerythropoie7nto↑ RBCproduc7on
 • Secretetheenzymerenin,whichhasmanyeffectsto↑bloodvolumeandpressure
 • Regulates[plasmaions]suchasNa+,K+,Cl‐,Ca2+,etc.
 • RegulatesbloodpH
 • ExcreteorconserveH+andHCO3‐(buffer)
 • Conservesvaluablenutrientssuchasglucose,aminoacids
 • 3.ConvertsvitaminDtoitsacCveform
 OrgansoftheurinarysystemOrgansoftheurinarysystem
 KidneyanatomyKidneyanatomy
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InternalkidneyanatomyInternalkidneyanatomy
 • Nephrons–themicroscopicfunc7onalunitsofthekidney;makeurine
 • 1‐2millionperkidney!
 BasicBasicnephronnephronanatomyanatomy
 NephronNephrondetailsdetails
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FuncConofFuncConofnephronsnephrons• 1.FiltraCon–produc7onoffiltrate(“pre‐urine”)frombloodplasma
 • Essen7ally,anythingbutlargeplasmaproteinsandbloodcellscanbefiltered(butmaynotbe—seesecre7on)
 • Occursduetobloodpressurewithinrenalcorpuscle(=glomerularcapsule+glomerulus)
 • 2.ReabsorpCon–removalof“wanted”substances(likeglucoseandaminoacids)fromfiltrate
 • Occursviadiffusionorac7vetransportalongrenaltubuleandcollec7ngduct
 • Reabsorbedsubstanceswillbereturnedtotheblood
 • 3.SecreCon–“unwanted”substancesthatdidnotgetfilteredfrombloodoriginallyareaddedtofiltrate
 • E.g.N‐containingmetabolicwasteslikeureaanduricacid
 • Alsooccursviadiffusionorac7vetransportalongrenaltubuleandcollec7ngduct
 OverviewOverviewofurineformaConofurineformaCon
 • About180L(48gallons!)
 offiltrateproducedevery
 day,BUT…
 • Allbut1‐2liters
 (whichwillbecome
 urine)reabsorbed
 MoredetailsonfiltraConMoredetailsonfiltraCon• Essen7ally,bloodpressureintheglomerulusforceswaterandsmallsolutesthroughthe
 poresinfiltra7onmembraneintothecapsularspace
 • Noterela7vediametersofafferentandefferentarterioles
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WaterconservaConWaterconservaCon
 • SomenephronshavelongloopsofHenle=morewaterreabsorp7on(conserva7on)
 RegulaCngbloodvolumeandpressureRegulaCngbloodvolumeandpressure
 • Juxtaglomerularapparatus(JGA)ofnephronreleasestheenzymerenininresponseto
 detec7onof↓ BPandbloodflowtokidney
 • Reninini7atestherenin‐angiotensinsystem,which↑ BPandbloodflowtokidneyviaavarietyofeffects,whichincludeincreasing:
 • HR,vasoconstric7on,thirst,andsecre7onofthehormonesan7diure7chormone
 (ADH)andaldosterone
 JGA
 ADHADH
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SummaryofhormonesthatinfluencekidneyfuncConSummaryofhormonesthatinfluencekidneyfuncCon
 ↓ volume
 ↓ volume
 ↑ volume
 Urinetransport,storage,andeliminaConUrinetransport,storage,andeliminaCon
 • Ureters:
 • Urinemovesbygravity,hydrosta7cpressure(forma7onoffiltrate),peristalsis
 • Urinarybladder:
 • Canholdupto700‐800mlonaverage
 • Urethra:
 • Internalurethralsphincter–smoothmuscle(involuntary)
 • Externalurethralsphincter–skeletalmuscle(voluntary)
 UrinaConUrinaCon
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SomeurinarysystemSomeurinarysystemproblemsproblems
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