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Chapter 20:  Urinary System
I.  Introduction

(Outcome 20.1.1) A.  The organs of the urinary system are



.
(Outcome 20.1.1) B.  The functions of the kidneys are



.
(Outcome 20.1.1) C.  The function of the ureter is



.
(Outcome 20.1.1) D.  The function of the bladder is
.
(Outcome 20.1.1) E.  The function of the urethra is
.
II.  Kidneys

A.  Introduction

(Outcome 20.2.2) 1.  A kidney is __________________ in color and
shaped.

(Outcome 20.2.2) 2.  A kidney is enclosed by
.
B.  Location of Kidneys

(Outcome 20.2.2) 1.  The kidneys are located



.
(Outcome 20.2.2) 2.  Retroperitoneally means



.
C.  Kidney Structure

(Outcome 20.2.2) 1.  The renal sinus is



.
(Outcome 20.2.2) 2.  The renal pelvis is
.
(Outcome 20.2.2) 3.  The renal pelvis is divided into
.
(Outcome 20.2.2) 4.  Major calyces are divided into
.
(Outcome 20.2.2) 5.  Renal papillae are
.
(Outcome 20.2.2) 6.  The renal medulla is
.
(Outcome 20.2.2) 7.  Renal pyramids are
.
(Outcome 20.2.2) 8.  The renal cortex is
.
(Outcome 20.2.2) 9.  Renal columns are
.
(Outcome 20.2.2) 10.  The renal capsule is
.
D.  Functions of the Kidneys

(Outcome 20.2.3) 1.  The main functions of the kidneys are



.
(Outcome 20.2.3) 2.  Erythropoietin functions to
.
(Outcome 20.2.3) 3.  Renin regulates
.
(Outcome 20.2.3) 4.  Hemodialysis is



.
E.  Renal Blood Vessels

(Outcome 20.2.4) 1.  Renal arteries arise from
.
(Outcome 20.2.4) 2.  At rest, the renal arteries contain

of the total cardiac output.

(Outcome 20.2.4) 3.  Renal arteries branch into
, which

pass between
.
(Outcome 20.2.4) 4.  Interlobar arteries branch into
.
(Outcome 20.2.4) 5.  Arcuate arteries branch into
.
(Outcome 20.2.4) 6.  Interlobular arteries branch into
.
(Outcome 20.2.4) 7.  An afferent arteriole leads to
.
(Outcome 20.2.4) 8.  Venous blood of the kidneys is returned through



.
(Outcome 20.2.4) 9.  Renal veins join
.
F.  Nephrons

1.  Structure of a Nephron

(Outcome 20.2.5) a.  Functional units of the kidneys are called
.
(Outcome 20.2.5) b.  Each nephron consists of
.
(Outcome 20.2.5) c.  A renal corpuscle consists of



.
(Outcome 20.2.5) d.  A glomerulus is
.
(Outcome 20.2.5) e.  A glomerular capsule is
.
(Outcome 20.2.5) f.  Afferent arterioles give rise to
, which

lead to
.
(Outcome 20.2.5) g.  The two layers of the glomerular capsule are



.
(Outcome 20.2.5) h.  Podocytes are located
.
(Outcome 20.2.5) i.  Slit pores are
.
(Outcome 20.2.5) j.  The renal tubule leads away from
.
(Outcome 20.2.5) k.  The parts of the renal tubule are



.
(Outcome 20.2.5) l.  Distal convoluted tubules merge together to form


  __________________, which empties into
.
2.  Juxtaglomerular Apparatus

(Outcome 20.2.5) a.  The macula densa is comprised of



.
(Outcome 20.2.5) b.  The juxtaglomerular cells are



.
(Outcome 20.2.5) c.  The juxtaglomerular apparatus is composed of



.
(Outcome 20.2.5) d.  The juxtaglomerular apparatus is important in



.
3.  Cortical and Juxtamedullary Nephrons

(Outcome 20.2.5) a.  Cortical Nephrons have relatively short
that do

not reach
.
(Outcome 20.2.5) b.  Juxtamedullary nephrons have
that extend

deep into
.
(Outcome 20.2.5) c.  The juxtamedullary nephrons are important in regulating



.
4.  Blood Supply of a Nephron

(Outcome 20.2.4, 20.2.5) 1.  Blood enters a glomerulus through
.
(Outcome 20.2.4, 20.2.5) 2.  Blood leaves a glomerulus through
.
(Outcome 20.2.4, 20.2.5) 3.  An efferent arteriole delivers blood to



.
(Outcome 20.2.4, 20.2.5) 4.  A peritubular capillary system is located



.
(Outcome 20.2.4, 20.2.5) 5.  Vasa recta are
.
(Outcome 20.2.4, 20.2.5) 6.  Blood leaves the peritubular capillary system through



.
III.  Urine Formation

A.  Introduction

(Outcome 20.2.5, 20.3.6) 1.  The main function of the nephrons is



.
(Outcome 20.3.6) 2.  Urine is ________________________ and contains



.
(Outcome 20.3.6) 3.  The three processes involved in urine formation are



.
(Outcome 20.3.6) 4.  In glomerular filtration, blood plasma is
.
(Outcome 20.3.6, 20.3.8) 5.  The function of tubular reabsorption is



.
(Outcome 20.3.6, 30.3.10) 6.  The function of tubular secretion is



.
B.  Glomerular Filtration

(Outcome 20.3.6) 1.  Glomerular filtration is



.
(Outcome 20.3.6) 2.  Glomerular filtrate is
.
(Outcome 20.3.6) 3.  The normal composition of glomerular filtrate is



.
C.  Filtration Pressure

(Outcome 20.3.7) 1.  The main force that moves substances through the glomerular capillary wall is
.
(Outcome 20.3.7) 2.  Glomerular filtration is also influenced by



.
(Outcome 20.3.7) 3.  Net filtration pressure is
and

normally favors
.
(Outcome 20.3.7) 4.  Net filtration can be calculated by



.
D.  Filtration Rate

(Outcome 20.3.7) 1.  The glomerular filtration rate is directly proportional to



.
(Outcome 20.3.7) 2.  The factors that affect glomerular filtration are



.
(Outcome 20.3.7) 3.  Normally the most important factor affecting net filtration pressure and GFR is
.
(Outcome 20.3.7) 4.  If the afferent arteriole constricts, net filtration pressure
and

the filtration rate
.
(Outcome 20.3.7) 5.  If the efferent arteriole constricts, net filtration pressure
and

the filtration rate
.
(Outcome 20.3.7) 6.  Factors that can change the hydrostatic pressure in the glomerular capsule are
.
(Outcome 20.3.7) 7.  If hydrostatic pressure in the glomerular capsule becomes too high, net filtration pressure will
.
E.  Control of Filtration Rate

(Outcome 20.3.7) 1.  GFR may increase when
and decrease

when
.
(Outcome 20.3.7) 2.  If blood pressure and volume drop,
 of the

afferent arterioles results, which leads to a
in filtration

pressure and GFR.

(Outcome 20.3.7) 3.  If excess body fluids are detected,
 of the afferent

arterioles results, which leads to a
in filtration pressure

and GFR.

(Outcome 20.3.7) 4.  Renin is secreted by
in response to


.
(Outcome 20.3.7) 5.  Renal baroreceptors detect



.
(Outcome 20.3.7) 6.  In the bloodstream, renin reacts with
to form


.
(Outcome 20.3.7) 7.  Angiotensin I is converted to
.
(Outcome 20.3.7) 8.  The effects of angiotensin II are



.
(Outcome 20.3.7) 9.  The functions of ANP are



.
F.  Tubular Reabsorption

1.  Introduction

(Outcome 20.3.8) a.  Tubular reabsorption is



.
(Outcome 20.3.8) b.  Tubular reabsorption returns substances to
.
(Outcome 20.3.8) c.  In tubular reabsorption, substances must first cross



and

then
.
(Outcome 20.3.8) d.  Active tubular reabsorption requires
.
(Outcome 20.3.8) e.  The factors that enhance the rate of fluid reabsorption 
from the renal tubule are



.
(Outcome 20.3.8) f.  Tubular reabsorption occurs throughout


  ________________ but most occurs
.
(Outcome 20.3.8) g.  Microvilli in the proximal convoluted tubule function 
to



.
(Outcome 20.3.8) h.  Segments of the renal tubule are adapted to reabsorb


  ______________, using
.
(Outcome 20.3.8) i.  Usually all of the glucose in glomerular filtrate is reabsorbed because 
.
(Outcome 20.3.8) j.  The renal plasma threshold is



.
(Outcome 20.3.8) k.  Glucose is excreted in urine when



.
(Outcome 20.3.8) l.  Diuresis is
.
(Outcome20.3.8, 20.3.9) m.  Osmotic diuresis is



.
(Outcome 20.3.8, 20.3.9) n.  Examples of substances that are reabsorbed through 
renal tubules are 



.
2. Sodium and Water Reabsorption

(Outcome 20.3.8, 20.3.9) a.  Water reabsorption occurs by
and is

closely associated with
.
(Outcome 20.3.8,  20.3.9) b.  If sodium reabsorption increases, water reabsorption
.
(Outcome 20.3.8, 20.3.9) c.  Much of the sodium reabsorption occurs in


  ______________________ by
.
(Outcome 20.3.8, 20.3.9) d.  When sodium ions move through the tubular 
wall,


  
move with them.

(Outcome 20.3.8, 20.3.9) e.  About  _________
  of water and sodium may be reabsorbed before urine is excreted. 

(Outcome 20.3.8, 20.3.9) f.  Two hormones that affect sodium and water reabsorption are



.
G.  Tubular Secretion

(Outcome 20.3.10) 1.  In tubular secretion, substances more



.
(Outcome 20.3.10) 2.  Examples of substances that are secreted into renal tubules are



.
(Outcome 20.3.6, 20.3.8, 20.3.10) 3.  To summarize, urine forms as a result of



.
H.  Regulation of Urine Concentration and Volume

(Outcome 20.3.11) 1.  Aldosterone and ANP affect
of urine.

(Outcome 20.3.11) 2.  The cells lining the latter portion of the distal convoluted 
tubule and the collecting ducts are impermeable to water unless
is present.

(Outcome 20.3.11) 3.  A
ensures that the medullary

interstitial fluid becomes hypertonic.

(Outcome 20.3.11) 4.  Chloride ions are reabsorbed in the
and


follow the chloride ions.

(Outcome 20.3.11) 5.  Tubular fluid in the ascending limb becomes
as

it loses solutes.

(Outcome 20.3.11) 6.  Water leaves the ____________________ by osmosis and 
NaCl 


the descending limb by diffusion.

(Outcome 20.3.11) 7.  Tubular fluid in the descending limb becomes
as

it loses water and gains NaCl.

(Outcome 20.3.11) 8.  As NaCl repeats the circuit, its concentration in the medulla

.
(Outcome 20.3.11) 9.  The vasa recta countercurrent mechanism helps maintain



.
I.  Urea and Uric Acid Excretion

(Outcome 20.3.6, 20.3.12) 1.  Urea is a by-product of
.
(Outcome 20.3.6, 20.3.12) 2.  Urea enters the renal tubule through
.
(Outcome 20.3.8, 20.3.12) 3.  Up to  __________ of urea is recycled.

(Outcome 20.3.8, 20.3.12) 4.  Uric acid is a product of
.
(Outcome 20.3.8, 20.3.12) 5.  Uric acid is
reabsorbed.

(Outcome 20.3.10, 20.3.12) 6.  About 10% of the reabsorbed uric acid ends up in urine because



.
J.  Urine Composition

(Outcome 20.3.12) 1.  Urine is normally composed of



.
(Outcome 20.3.12) 2.  Factors that change urine composition are



.
K.  Renal Clearance 

(Outcome 20.3.12) 1.  Renal clearance is
.
(Outcome 20.3.12) 2.  The inulin clearance test is used to



.
(Outcome 20.3.12) 3.  The creatinine clearance test is used to



.
(Outcome 20.3.12) 4.  The para-aminohippuric acid test is used to



.
IV.  Elimination of Urine

A.  Introduction

(Outcome 20.4.13) 1.  After forming in the nephrons, urine passes from



and enters the calyces of the kidney.

(Outcome 20.4.13) 2.  From the renal calyces, urine passes through



.
B.  Ureters

(Outcome 20.4.13) 1.  Ureters are located



.
(Outcome 20.4.13) 2.  The three layers of the wall of a ureter are



.
(Outcome 20.4.13) 3.  Urine is moved through ureters by



.
(Outcome 20.4.13) 4.  A renal calculus is
.
(Outcome 20.4.13) 5.  The effects of ureter obstruction are



.
C.  Urinary Bladder

(Outcome 20.4.13) 1.  The urinary bladder is located



.
(Outcome 20.4.13) 2.  The trigone of the bladder consists of



.
(Outcome 20.4.13) 3.  The neck of the bladder is



.
(Outcome 20.4.13) 4.  The four layers of the wall of the bladder are



.
(Outcome 20.4.13) 5.  The mucous coat is composed of



.
(Outcome 20.4.13) 6.  The submucosa consists of



.
(Outcome 20.4.13) 7.  The muscular coat is composed of



.
(Outcome 20.4.13) 8.  The detrusor muscle is



.
(Outcome 20.4.13) 9.  The internal urethral sphincter is located
and

functions to
.
(Outcome 20.4.13) 10.  The serous coat is composed of
.
D.  Urethra

(Outcome 20.4.13) 1.  The urethra conveys
.
(Outcome 20.4.13) 2.  Urethral glands are located
and

function to
.
(Outcome 20.4.13) 3.  The external urethral sphincter is located
and

functions to
.
(Outcome 20.4.13) 4.  The three parts of the male urethra are



.
E.  Micturition

(Outcome 20.4.14) 1.  Micturition is



.
(Outcome 20.4.14) 2.  The muscles that contract during micturition are



.
(Outcome 20.4.14) 3.  The micturition reflex center is located
.
(Outcome 20.4.14) 4.  The urgency to urinate occurs when



.
(Outcome 20.4.14) 5.  Micturition is usually under voluntary control because



.
V.  Life-Span Changes

(Outcome 20.5.15) A.  With age, changes of the kidneys include



.
(Outcome 20.5.15) B.  Changes of the nephron include



.
(Outcome 20.5.15) C.  Changes of the bladder, ureters, and urethra include



.
(Outcome 20.5.15) D.  Common reasons for incontinence are



.
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