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Transcription




Chapter 11Lecture OutlineSee separate PowerPoint slides for all figures and tables preinserted into PowerPoint without notes.Copyright 2016 McGraw-Hill Education. Permission required for reproduction or display.1
Urinary System(left): McGraw-Hill Education, (right): Biophoto Associates/Science Source2
Points to ponder What are the parts and functions of the urinarysystem? What is the macroscopic and microscopicstructure of the kidney? What are the three processes in urineformation? How is the kidney involved with regulating watersalt and acid-base balance of blood? What are the common disorders of the kidney? How can kidney failure be treated? How is the kidney involved with maintaininghomeostasis along with other body systems?3
11.1 Urinary systemWhat are the organs of the urinarysystem? Kidneys (2) – bean-shaped, fist-sized organ whereurine is formed Ureters (2) – small, muscular tubes that carry urinefrom the kidneys to the bladder Bladder (1) – expandable organ that stores urineuntil it is expelled from the body Urethra (1) – tube (longer in men than women) thatcarries urine from the bladder to the outside of thebody4
11.1 Urinary systemOverview of the urinary systemAdrenal glandsproduce aldosterone.renal artery1. Kidneys produceurine.renal veinaortainferior vena cava2. Ureters transporturine.3. Urinary bladderstores urine.4. Urethra passesurine to outside.Figure 11.1 The urinary system.5
11.1 Urinary systemWhat are the functions of theurinary system?1.2.3.4.Excretion of metabolic wastesMaintenance of water-salt balanceMaintenance of acid-base balanceHormone secretion: renin anderythropoietin (EPO)5. Reabsorb filtered nutrients andsynthesize vitamin D6
11.1 The Urinary System1. Excretion Mostly of nitrogenous wastes– Urea is made by the breakdown of amino acids inthe liver.– Uric acid is made by the breakdown ofnucleotides.– Creatinine is made by muscle cells from thebreakdown of creatine phosphate.7
11.1 The Urinary System2 and 3. Maintenance of watersalt and acid-base balance These are homeostatic mechanisms. Water-salt balance helps to maintain bloodpressure. The kidneys excrete hydrogen ions andreabsorb bicarbonate ions; this acid-basebalance helps maintain a blood pH of 7.4 .8
11.1 The Urinary System4. Hormone secretion Renin – secreted by the kidneys to allow theadrenal glands to secrete aldosterone to helpregulate water-salt balance Erythropoietin – secreted by the kidneys tostimulate red blood cell production when bloodoxygen is low9
11.1 The Urinary System5. Reabsorb filtered nutrientsand synthesize vitamin D The urinary system is responsible forreabsorbing filtered nutrients. Vitamin D is a molecule that promotes calciumabsorption from the digestive tract.10
11.1 The Urinary SystemHow does the urinary bladderwork? It stores urine, sphincters keep it closed. Expandable wall contains a middle layer ofcircular fibers of smooth muscle and 2 layersof longitudinal smooth muscle. Lining of transitional epithelium allowsexpansion of mucosa. Filling activates stretch receptors which signalto spinal cord.11
11.1 The Urinary SystemControl of the urinary bladderbrainspinal cord inarybladdersomatic nerve(voluntary)orifice ofureterinternal sphincterexternal sphincterurethraFigure 11.2 Sensory impulses trigger a desire to urinate.12
11.2 Kidney StructureWhat are the 3 regions of thekidney? Renal cortex – an outer granulated layer Renal medulla – cone-shaped tissue massescalled renal pyramids Renal pelvis – central cavity that is continuouswith the ureter13
11.2 Kidney StructureAnatomy of the kidneynephronsrenal arteryrenal cortexrenalcortexrenal veincollecting ductrenalmedullarenal pelvisuretere. Nephronsa. Blood vesselsrenal cortexrenal pelvisureterrenal pyramidin renal medullab. Angiogram of kidneyc. Gross anaomy, photographd. Gross anatomy, art11.3b: James Cavallini/Science Source; 11.3c: Ralph Hutchings/Visuals Unlimited/CorbisFigure 11.3 The anatomy of a human kidney.14
11.2 Kidney StructureWhat are nephrons? Microscopic functional unit of the kidneythat produces urine 1 million per kidney15
11.2 Kidney StructureWhat are nephrons?proximalconvolutedtubuleglomerulusand podocytesglomerular capsuleefferent arterioleafferentarteriolecollectingductrenal arteryRenal CortexvenuleRenal veinRenal Medullaloop ofthe larynetworkFigure 11.4 The structure of a nephron.16
11.2 Kidney StructureAnatomy of a nephron Glomerulus – a knot of capillaries inside theglomerular capsule where pores produce ablood filtrate Proximal convoluted tubule – epithelial layer witha brush border of microvilli to allow reabsorptionof filtrate components Loop of nephron – U-shaped structure that has adescending limb to allow water to leave and anascending limb that pushes out salt17
11.2 Kidney StructureAnatomy of a nephron Distal convoluted tubule – made of epithelialcells rich in mitochondria and thus is importantfor movement of molecules from the blood to thetubule (tubular secretion) Collecting ducts – several nephrons share acollecting duct which serve to carry urine to therenal pelvis18
11.3 Urine FormationHow does the nephron form urine?glomerular capsuleH2 OGlomerular FiltrationWater, salts, nutrient molecules, andwaste molecules move from theglomerulus to the inside of theglomerular capsule. These smallmolecules are called the oximalconvolutedtubulesaltsTubular ReabsorptionNutrient and salt molecules are activelyreabsorbed from the convoluted tubulesinto the peritubular capillary network, andwater flows passively.glomerulusefferentarterioleTubular SecretionCertain ions and molecules (e.g., H andpenicillin) are actively secreted fromthe peritubular capillary network into theconvoluted tubules.afferentarterioleend of anotherdistal e 11.6 An overview ofurine production.loop of thenephronH2 Oureauric acidsaltsNH4 creatinine19
11.3 Urine FormationWhat are the three processes inthe formation of urine? Glomerular filtration Tubular reabsorption Tubular secretion20
11.3 Urine FormationGlomerular filtration Water and smallmolecules movefrom the glomerulusto the glomerularcapsule, while largemolecules andformed elementsremain in theglomerular blood.FilterableBlood ComponentsNonfilterabeBlood ComponentsWaterFormed elements (blood cells and platelets)Nitrogenous wastesPlasma proteinsNutrientsSalts(ions)21
11.3 Urine FormationTubular reabsorption andsecretion Many molecules andions are reabsorbedfrom the nephron intothe blood.Reabsorbed FiltrateComponentsNonreabsorbed FiltrateComponentsMost waterSome waterNutrientsMuch nitrogenous waste Tubular secretion is a Required salts (ions)second way to removesubstances such asdrugs, H andcreatinine from theblood.Excess salts (ions)22
11.4 Kidneys and HomeostasisThe urinary system andhomeostasisAll systems of the body work with theurinary system to maintain homeostasis.these systems are especially noteworthy.Urinary SystemNervous SystemThe kidneys regulate the amount of ions(e.g. K , Na , Ca2 ) in the blood. These ionsare necessary for nerve impulse conduction.The nervous system controls urination.As an aid to all the systems, the kidneysexcrete nitrogenous wastes and maintain thewater–salt balance and the acid–base balanceof the blood. The urinary system alsospecifically helps the other systems.Respiratory SystemCardiovascular SystemThe kidneys and the lungs work together tomaintain the acid–base balance of the blood.Production of renin by the kidneys helpsmaintain blood pressure. Blood vesselstransport nitrogenous wastes to the kidneysand carbon dioxide to the lungs. Thebuffering system of the blood helps thekidneys maintain the acid–base balance.Digestive SystemThe liver produces urea excreted by thekidneys. The yellow pigment found in urine,called urochrome (breakdown product ofhemoglobin), is produced by the liver. Thedigestive system absorbs nutrients, ions, andwater. These help the kidneys maintain theproper level of ions and water in the blood.Muscular SystemThe kidneys regulate the amount of ions in theblood. These ions are necessary to thecontract ion of muscles, including those thatpropel fluids in the ureters and urethra.Figure 11.7 The urinary system and homeostasis.Endocrine SystemThe kidneys produce renin, leading to theproduction of aldosterone, a hormone thathelps the kidneys maintain the water–saltbalance. The kidneys produce the hormoneerythropoietin, and they change vitamin D toa hormone. The posterior pituitary secretesADH, which regulates water retention by thekidneys.Integumentary SystemSweat glands excrete perspiration, a solutionof water, salt, and some urea.23
11.4 Kidneys and HomeostasisHow do the kidneys maintainhomeostasis? Excrete wastes– Urea, creatinine, and uric acid Water-salt balance of blood– Helps regulate blood volume and pressure Acid-base balance of blood– Helps regulate pH Assistance to other systems– Endocrine, cardiovascular, skeletal, muscular,nervous, and digestive24
11.4 Kidneys and HomeostasisWhat is the juxtaglomerularapparatus? Where the afferent arteriole and the distalconvoluted tubule touch Secretes renin, which causes the release ofaldosterone by the adrenal cortex25
11.4 Kidneys and HomeostasisThe juxtaglomerular lomerulusjuxtaglomerularapparatuscollecting onvolutedtubuleFigure 11.8 The juxtaglomerular apparatus of the nephron.26
11.4 Kidneys and homeostasisHow is blood volume and pressuremaintained by the kidneys? Reabsorption of salt – increases the bloodvolume– Aldosterone promotes the excretion of K andthe reabsorption of Na .– Atrial natriuretic hormone (ANH) is secreted bythe heart when blood volume increases andinhibits the secretion of aldosterone whichpromotes the excretion of Na .27
10.4 Kidneys and homeostasisHow is blood volume and pressuremaintained by the kidneys? Establishment of solute gradient – a greaterconcentration is towards the inner medulla Reabsorption of water – due to the solutegradient, water leaves the descending limb ofthe loop of the nephron; then antidiuretichormone (ADH) from the pituitary plays a role inwater reabsorption at the collecting duct28
10.4 Kidneys and HomeostasisFigure 11.9 Movement of saltand water within a nephron.Increasing solute concentration in renal medullaWater reabsorption in ullaloop of the nephroncollectingduct29
10.4 Kidneys and HomeostasisWhat role does alcohol play inthis process? Alcohol inhibits ADH secretion and thusincreases the amount of urine anddehydration.30
10.4 Kidneys and HomeostasisHow is the acid-base balancemaintained? Buffers are a chemical or a combination ofchemicals that can take up excess H orexcess OH-.When H are added to blood:H HCO3H2CO3When OH- are added to blood:OH- H2CO3HCO3- H2O31
10.4 Kidneys and HomeostasisHow is the acid-base balancemaintained? The respiratory center in the brain canincrease breathing rate if the bufferscannot maintain the pH. Ultimately, the kidneys are responsible formaintaining blood pH.32
11.4 Kidneys and HomeostasisThe kidneys and blood pHcapillaryHCO3–H Kidney tubuleHCO3–H NH3NH4 Figure 11.10 Blood pH is maintained by the kidneys.33
11.5 Kidney Function DisordersKidney function disorders Diabetes, hypertension, and inheritedconditions are the most common cause ofrenal disease and failure such as:– Urethritis – localized infection of theurethra– Cystitis – infection in the bladder– Pyelonephritis – infection of the kidneys34
11.5 Kidney Function DisordersKidney function disorders– Kidney stones – hard granules formed inthe renal pelvis due to UTIs, enlargedprostate, pH imbalances, or intake of toomuch calcium– Uremia – high levels of urea and otherwaste substances in the blood that causea serious condition when water and saltsare retained due to extensive nephrondamage35
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11.5 Kidney Function DisordersHow can kidney failure betreated? Hemodialysis – uses an artificial kidney machineto subtract and add substances to the blood asneeded Continuous ambulatory peritoneal dialysis(CAPD) – uses the peritoneal membrane to filterthe blood and allows a person to go about theirnormal life without interruption Kidney replacement – single kidney transplantwith a high success rate36
11.5 Kidney Function DisordersHemodialysis using anartificial kidney machineFigure 11.11Hemodialysis usingan artificial kidneymachine. AJPhoto/Science Source.37
Anatomy of the kidney Figure 11.3 The anatomy of a human kidney. 11.2 Kidney Structure renal artery renal vein ureter a. Blood vessels renal cortex nephrons b. Angiogram of kidney renal cortex renal medulla renal pelvis c. Gross anaomy, photograph d. Gross anatomy, art renal pyramid in rena
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Google Meet Classic Hangouts Google Chat Google Calendar Google Drive and Shared Drive Google Docs Google Sheets Google Slides Google Forms Google Sites Google Keep Apps Script D
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Google Drive (Google Docs, Google Sheets, Google Slides)

Google Drive (Google Docs, Google Sheets, Google Slides) Employees are automatically issued a Kyrene Google account. Navigate to drive.google.com. Use Kyrene email address and network password to login. Launch in Chrome browser for best experience. Google Drive is a cloud storage sys
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Quick Guide of Using Google Home to Control Smart Devices

Configuration needs Google Home app. Search "Google Home" in App Store or Google Play to install the app. 3.1 Set up Google Home with Google Home app You can skip this part if your Google Home is already set up. 1. Make sure your Google Home is energized. 2. Open the Google Home app by tapping the app icon on your mobile device. 3.
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Elaboração de Provas Online usando o Formulário Google Docs

2 Após o login acesse o Google Drive ou o Google Docs e selecione a ferramenta Google Forms (Formulários). Clique na caixa de Ferramentas do Google, localizada no canto direito superior da tela e selecione o Google Drive. Na tela do Google Drive clique em New , opção More e selecione Google Forms. OBS: É possível acessar o google
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ACS WASC Templates

File upload, Folder upload, Google Docs, Google Sheets, or Google Slides. You can also create Google Forms, Google Drawings, Google My Maps, etc. Share with exactly who you want — without email attachments. Search or sort your list of files, folders, and Google Docs. Preview files and Google Docs.
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Google Drive - San Bernardino City Unified School District

Google Apps All of the Google applications that are available upon logging into Google.com (G , Gmail, Gphotos, Gdrive, etc.). Google Suite Google’s online cloud based office companion applications (Docs, Sheets, Slides). Google Drive Google’s online cloud storage and file sharing/collaboration application.
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Single Sign On for Google Apps with NetScaler Unified Gateway

Google Apps for Work is a suite of cloud computing productivity and collaboration applications provided by Google on a subscription basis. It includes Google’s popular web applications including Gmail, Google Drive, Google Hangouts, Google Calendar and Google 
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Best practices for managing identities when you move to Google Cloud

Google Cloud. To provide t he informat ion an organizat ion would ne e d to transfer data and ownership from one Google Account to anot her for s ome of t he noncore Google s er vice s, such as Google Ads, Google Analyt ics, or DV360. Intende d audience Organizat ion administrators. Sta planning Google Cloud / Google Wor kspace migrat ion. Key .
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Introduction - Google Earth User Guide

Google Earth Community: Learn from other Google Earth users by asking questions and sharing answers on the Google Earth Community forums. Using Google Earth: This blog describes how you can use some of the interesting features of Google Earth. Selecting a Server Note: This section is relevant to Google Earth Pro and EC users.
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Using Google Forms to Manage Officials Signups

Google Sheets, deleting a response from the form or sheet will not affect the other. Once the Google Form is linked to a Google Sheet, clicking on the spreadsheet icon will open the linked Google Sheet. Google Responses Sheet Google automatically creates and populates the sp
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Create a new Google Account. You can create a new Google Account if you don’t already have one. Click . Create a Google Account. on the right to set up a new account. A Google Account gives you access to useful web services developed by Google, such as Gmail, Google Docs, and Google Calendar. Browse as a guest
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