Identify the components of the urinary system and describe the functions it performs.




a. urinary system



b. kidneys




c. urine




d. urinary tract




e. ureters




f. urinary bladder




g. urethra




h. urination




i. micturition

Describe the location and structural features of the kidneys.

Identify the major blood vessels associated with each kidney and trace the path of blood flow through a kidney.

Describe the structure of the nephron and outline the processes involved in the formation of urine.



a. renal capsule



b. adipose capsule




c. renal fascia




d. hilum/hilus

Describe the following kidney structures and discuss their importance in kidney function.



a. renal sinus




b. renal cortex




c. renal medulla




d. renal pyramids




e. renal papilla




f. renal columns




g. renal lobe




h. minor calyx




i. major calyx




j. renal pelvis




k. nephrons

Identify each of the following blood vessels
and discuss their importance to the kidney function.




a. renal artery




b. segmental arteries




c. interlobar arteries




d. arcuate arteries




e. interlobular arteries




f. afferent arterioles




g. interlobular veins




h. arcuate veins




i. interlobar veins




j. renal vein




k. renal nerves

Define each of the following terms and discuss their importance to kidney function:




a. renal tubule





b. renal corpuscle





c. glomerulus





d. efferent arteriole





e. filtrate





f. tubular fluid





g. collecting system





h. cortical nephrons





i. peritubular capillaries





j. juxtamedullary nephrons





k. vasa recta
Describe the structure of the renal corpuscle using the following terms:   Bowman’s capsule,  parietal epithelium, visceral epithelium, capsular space, podocytes, pedicels, and  filtration slits

Discuss the structure and function of the proximal convoluted tubule.
Compare the composition of the filtrate that enters the proximal convoluted tubule to the filtrate that enters the descending loop of Henle

Compare and contrast the descending limb of the loop of Henle and the ascending limb of the loop of Henle.
Compare the thick and thin segments of the loop of Henle.

Compare the composition of the filtrate at the bottom of the descending loop of Henle with the composition of the filtrate at the end of the ascending loop of Henle.



Discuss the structure and function of the distal convoluted tubule.
Describe the the juxtaglomerular apparatus and its component structures:  macula densa, juxtaglomerular cells, and  juxtaglomerular apparatus (JGA)

Name the hormones secreted by the juxtaglomerular apparatus.

Discuss the structure and function of the collecting ducts and papillary ducts.
Trace the route of the filtrate from the glomerulus to where it exits the urethra in the male and female.

Discuss the major functions of each portion of the nephron and collecting system.

 Identify and describe the major factors responsible for the production of urine.

Describe the normal characteristics, composition, and solute concentrations of a representative urine sample.

Discuss the importance of  uric acid


Discuss each of the following  basic processes:





a. filtration





b. reabsorption





c. secretion
Discuss the role of facilitated diffusion in reabsorption and secretion

Discuss the role of active transport in .reabsorption and secretion
Explain the importance of the transport maximum and the renal threshold values.

Define the terms  osmoles and  milliosmoles

List and describe the factors that influence filtration pressure and the rate of filtrate formation.

Define the following terms:



a. hydrostatic Pressure




b. glomerular hydrostatic pressure (GHP)




c. capsular hydrostatic pressure (CsHP)



            d. colloid osmotic pressure




e. blood colloid osmotic pressure (BCOP)



            f. Filtration Pressure

Explain how the glomerular filtration rate is determined.
Calculate the glomerular filtration rate.

Discuss autoregulation of the GFR.
Discuss hormonal regulation of the GFR.
Explain why  angiotensin-converting enzyme (ACE) is a common target for blood pressure reducing medicines.
Discuss autonomic regulation of the GFR
 Identify the types of transport mechanisms found along the nephron and discuss the reabsorptive or secretory functions of each segment of the nephron and collecting system.

Explain the role of countercurrent multiplication in the formation of a concentration gradient in the renal medulla.

Describe how antidiuretic hormone and aldosterone influence the volume and concentration of urine.

Discuss reabsorption and secretion at the PCT

Discuss the role of countercurrent multiplication and sodium-potassium-chloride transporters in the Loop of Henle 
Explain the importance of the concentration gradient of the medulla.
Explain the benefits of  countercurrent multiplication
Discuss the reabsorption at the DCT

Discuss the secretion of potassium and hydrogen ions at the DCT.

Discuss the importance of ammonium ions.

Discuss the reabsorption and secretion at the collecting ducts.
Discuss how the body controls the urine volume and its osmotic concentration.

Discuss the effects of diuretics 

Discuss function of the vasa recta

Describe the composition of normal urine

Discuss why urinalysis is a valulable diagnostic tool
Summarize renal function from the formation of the filtrate to the final product at the end of the collecting ducts.
Describe the structures and functions of the ureters, urinary bladder, and urethra.
Discuss the voluntary and involuntary regulation of urination and describe the micturition reflex.

Describe the histology of the ureters

Explain the importance of peristaltic contractions of the ureters.

Describe the structure of the urinary bladder using the following terms:



a. middle umbilical ligament




b. lateral umbilical ligaments




c. rugae




d. trigone




e. neck




f. internal urethral sphincter




g. openings of the ureters into the bladder

Describe the histology of the urinary bladder

Describe the structure of the urethra using the following terms.



a. prostatic urethra




b. membranous urethra




c. spongy urethra




d. external urethral orifice




e. external urethral sphincter

Explain why the external urethral sphincter is your friend.

Describe the histology of the urethra

Discuss the the micturition reflex and urination

Explain why infants and children below the age of two suffer from incontinence
Discuss aging and its effects on the urinary system

Discuss how the urinary system plays its role in regulating blood pressure
Discuss how the urinary system plays it role in regulating acid base balances.

