Human Biology: Concepts and Current Issues, 6e (Johnson)

Chapter 15   The Urinary System

15.1   Multiple Choice Questions

1) The study of metabolites for the purpose of diagnosing disease is called 

A) allopathic medicine.

B) holopathic medicine. 

C) metabolomics.

D) naturopathy.

E) urinalysis.

Answer:  C

Topic:  MJ's Human Biology Blog

Skill:  Knowledge

2) The kidneys function to maintain homeostasis by

A) regulating blood volume.

B) controlling salt balance in body fluids.

C) contributing to blood pressure regulation.

D) activating vitamin D.

E) All of the above are correct.

Answer:  E

Topic:  Sec. 15.2

Skill:  Understanding

3) The capillaries that serve as the major blood supply to the kidneys are called

A) the Bowman's capsule.

B) the cortex.

C) the proximal tubules.

D) the hepatic portal system.

E) the glomerulus.

Answer:  E

Topic:  Sec. 15.3

Skill:  Knowledge

4) Protein metabolism in the human body generates ammonia, which is toxic to our cells.  To compensate, ammonia is usually converted to a less toxic substance known as

A) amino acids.

B) urea.

C) fatty acids.

D) sodium chloride crystals.

E) allantoic acid.

Answer:  B

Topic:  Sec. 15.1

Skill:  Understanding

5) When urine leaves the kidney, it enters the

A) urethra.

B) liver.

C) ureter.

D) urinary bladder.

E) nephron.

Answer:  C

Topic:  Sec. 15.2

Skill:  Understanding

Figure 15.1
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6) Using the diagram above, where would a nephron be located?

A) location A

B) location B

C) location C

D) location D

E) location B and C 

Answer:  E

Topic:  Sec. 15.3

Skill:  Understanding

7) Urine formation initiates with glomerular filtration, a process that relies on filtering large quantities of protein free plasma into the Bowman's capsule by 

A) passive diffusion through porous capillaries.

B) active transport from interstitial fluid.

C) active transport from paratubular capillaries.

D) osmotic transport from lymph fluid.

E) micelle transport.

Answer:  A

Topic:  Sec. 15.4

Skill:  Understanding

8) The rate of filtration by the kidneys at rest is regulated by

A) sympathetic constriction of afferent arterioles to the kidneys.

B) a feedback loop involving flow sensitive cells in the proximal tubule walls.

C) the hormone secretin.

D) sympathetic constriction of efferent arterioles leaving the kidneys.

E) All of the above are correct.

Answer:  B

Topic:  Sec. 15.4

Skill:  Understanding

9) The efferent arteriole carries blood from the glomerulus to the

A) renal artery.

B) peritubular capillaries.

C) renal vein.

D) collecting duct.

E) afferent arteriole.

Answer:  B

Topic:  Sec. 15.3

Skill:  Understanding

10) As urine moves through a nephron, it is modified by ions, water and other materials either being secreted into the fluid or by efflux of substances out of the urine.  However, such modifications do not occur in this region of the nephron.

A) loop of Henle

B) collecting duct

C) Bowman’s capsule

D) proximal tubule

E) distal tubule

Answer:  C

Topic:  Sec. 15.3

Skill:  Application

11) Active transport of sodium out of tubular cells 

A) decreases the intracellular concentration of sodium, setting up a driving force for facilitated diffusion of sodium into the cell.

B) triggers the movement of chloride ion toward the positively charged sodium ions.

C) facilitates bulk movement of water toward the increased ion concentration.

D) increases osmotic concentration in the tubular cell.

E) All of the above are correct.

Answer:  E

Topic:  Sec. 15.4

Skill:  Understanding

12) An individual has been diagnosed with persistent proteinuria. This condition is due to damage in which region of the nephron?

A) loop of Henle

B) proximal tubule

C) glomerular capsule

D) distal tubule

E) collecting duct

Answer:  C

Topic:  Sec. 15.4

Skill:  Understanding

13) Water and nutrients that have been filtered from the glomerular filtrate are returned to circulation as they enter the

A) renal artery.

B) vasa recta.

C) efferent arteriole.

D) peritubular capillaries.

E) vasa recta and peritubular capillaries.

Answer:  E

Topic:  Sec. 15.4

Skill:  Understanding

14) The hairpin design of the loop of Henle allows events on one side of the loop to influence the events on the other side, by a process referred to as

A) paratubular movement.

B) countercurrent exchange.

C) bulk flow. 

D) glomerular filtration.

E) tubular reabsorption.

Answer:  B

Topic:  Sec. 15.5

Skill:  Knowledge

15) Movement of sodium across the cells of the collecting duct relies on 

A) tubular secretion.

B) glomerular filtration.

C) tubular reabsorption.

D) active transport.

E) bulk flow

Answer:  D

Topic:  Sec. 15.5

Skill:  Understanding

16) Urination depends on 

A) blood proteins.

B) water movement into the proximal tubule.

C) neural micturition reflex. 

D) the concentration of urea in the distal tubule.

E) countercurrent exchange in the vasa recta. 

Answer:  C

Topic:  Sec. 15.7

Skill:  Understanding

17) The hormone ADH

A) causes the kidneys to produce a dilute urine.

B) is secreted by the kidney.

C) causes the cells of the collecting duct to be more permeable to water.

D) causes the kidneys to produce a high volume of urine.

E) is usually secreted when the body is completely hydrated.

Answer:  C

Topic:  Sec. 15.5

Skill:  Knowledge

18) Renin is secreted by the 

A) distal tubule.

B) juxtaglomerular apparatus.

C) renal medulla.

D) glomerulus.

E) Bowman's capsule.

Answer:  B

Topic:  Sec. 15.7

Skill:  Knowledge

19) Which of the following groupings of organs is responsible for the maintenance of water balance in the body?

A) liver, kidneys, hypothalamus

B) heart, liver, posterior pituitary

C) posterior pituitary, hypothalamus, kidneys

D) kidneys, hypothalamus, liver

E) posterior pituitary, bone marrow, kidneys

Answer:  C

Topic:  Sec. 15.7

Skill:  Understanding

20) Minerals that crystallize in the renal pelvis are referred to as 

A) kidney stones. 

B) pelvic crystals. 

C) side stitch.

D) osteocytes.

E) renal deposits.

Answer:  A

Topic:  Sec. 15.8

Skill:  Knowledge

21) Aldosterone is secreted in response to changes in

A) blood pressure.

B) blood calcium levels.

C) body temperature.

D) blood potassium levels.

E) blood glucose levels.

Answer:  A

Topic:  Sec. 15.7

Skill:  Understanding

22) Given the following events involved in the regulation of blood volume, which of the following answers best represents the order in which these events occurs?


1.  sodium reabsorbed from distal tubules and collecting ducts


2.  secretion of renin from juxtaglomerular apparatus


3.  secretion of aldosterone


4.  decrease in blood volume


5.  production of angiotensin II

A) 4, 2, 5, 3, 1

B) 4, 5, 2, 1, 3

C) 2, 3, 4, 1, 5

D) 4, 2, 5, 1, 3

E) 1, 4, 5, 2, 3

Answer:  A

Topic:  Sec. 15.7

Skill:  Understanding

23) Alcohol is a diuretic.  Why?

A) It prevents the release of ADH.

B) It increases blood pressure, thus increasing the amount of urine produced.

C) It inhibits sodium reabsorption.

D) It stimulates tubular reabsorption.

E) It inhibits the release of aldosterone.

Answer:  A

Topic:  Sec. 15.7

Skill:  Understanding

24) During kidney failure, PTH is not able to activate 

A) ADH. 

B) aldosterone. 

C) renin. 

D) the loop of Henle 

E) vitamin D. 

Answer:  E

Topic:  Sec. 15.8

Skill:  Understanding

25) Which of the following is true regarding erythropoietin?

A) is secreted by the liver in response to rising blood pH

B) causes the bladder to store increased amounts of urine

C) is part of a positive feedback loop used to control the amount of hydrogen ion secreted by the kidney

D) stimulates the production of red blood cells in the bone marrow

E) is secreted in response to rising blood oxygen levels

Answer:  D

Topic:  Sec. 15.7

Skill:  Understanding

26) The adrenal cortex is stimulated to secrete aldosterone by

A) vitamin D.

B) renin.

C) the adrenal medulla.

D) angiotensin II.

E) angiotensin I.

Answer:  D

Topic:  Sec. 15.7

Skill:  Knowledge

15.2   True/False Questions

1) The major nitrogenous waste product in urine is uric acid.

Answer:  FALSE

Topic:  Sec. 15.1

Skill:  Understanding

2) Blood containing metabolic waste is transported to the kidney by the renal vein; the renal artery removes blood from the kidney once the waste has been removed.

Answer:  FALSE

Topic:  Sec. 15.2

Skill:  Understanding

3) The ureters connect the kidneys to the urinary bladder.

Answer:  TRUE

Topic:  Sec. 15.2

Skill:  Knowledge

4) Osmotic concentration in the loop of Henle increases as NaCl as water moves out.

Answer:  TRUE

Topic:  Sec. 15.4

Skill:  Understanding

5) Impairments of the kidney that are considered short term and possibly can be overcome by medication or other treatments are called chronic renal failure.

Answer:  FALSE

Topic:  Sec. 15.8

Skill:  Knowledge

6) During times of stress, the autonomic nervous system causes the afferent and efferent arterioles to constrict, resulting in an increase in the amount of urine produced.

Answer:  FALSE

Topic:  Sec. 15.4

Skill:  Understanding

7) Chloride ions passively follow sodium that has been actively transported out of tubular cells, due to the attraction of negatively charged ions to positively charged ions.

Answer:  TRUE

Topic:  Sec. 15.4

Skill:  Understanding

8) Renin stimulates the secretion of aldosterone.

Answer:  FALSE

Topic:  Sec. 15.7

Skill:  Understanding

9) The internal urethral sphincter is composed of smooth muscle and the external urethral sphincter is composed of skeletal muscle; together, they control the process of urination.

Answer:  TRUE

Topic:  Sec. 15.6

Skill:  Understanding

10) Not only are the kidneys considered organs of excretion, but they have an endocrine function as well as an important role in the maintenance of homeostasis through the regulation of ion concentration.

Answer:  FALSE

Topic:  Sec. 15.7

Skill:  Understanding

11) Continuous ambulatory peritoneal dialysis involves the circulation of a patient’s blood through an artificial kidney machine in order to remove metabolic waste and excess ions; this procedure can now be done in the home.

Answer:  FALSE

Topic:  Sec. 15.8

Skill:  Understanding

12) The initial filtrate entering the proximal tubule is isotonic in relation to the surrounding cells, however, the final urine leaving the collecting ducts is high concentrated in terms of solutes. 

Answer:  FALSE

Topic:  Sec. 15.5

Skill:  Understanding

13) The function of the kidneys to concentrate urine is under control of a negative feedback loop.

Answer:  TRUE

Topic:  Sec. 15.7

Skill:  Knowledge

15.3   Matching Questions

Many different ions are taken into the body with each meal or produced during cellular metabolism. The kidneys are important in regulating the amount of each of these ions in the body. Match each ion to its function.
A) important in muscle and nerve activity

B) determines the volume of extracellular fluid, including blood

C) maintains acid-base volume
D) maintains electrical charges across cell membranes

1) sodium and chlorine

Topic:  Sec. 15.1

Skill: Knowledge

2) potassium

Topic: Sec. 15.1

Skill:  Knowledge


3) calcium

Topic: Sec. 15.1
Skill:  Knowledge

4) hydrogen

Topic:  Sec. 15.1

Skill:  Knowledge

Answers: 1) B 2) D 3) A 4) C

Figure 15.2
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Using the figure above, identify the organs of the urinary system.

A) D

B) A

C) B

D) C

5) filters blood to remove wastes and retain essential solutes

Topic:  Sec. 15.2

Skill:  Knowledge


6) delivers urine to the bladder

Topic:  Sec. 15.2


Skill:  Knowledge

7) stores urine until it is excreted out of the body

Topic:  Sec. 15.2

Skill:  Knowledge

8) muscular tube that passes urine out of the body

Topic:  Sec. 15.2

Skill:  Knowledge

Answers: 5) B 6) C 7) D 8) A

Figure 15.3
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Using the figure above, identify the sections of the nephron.

A) E

B) B

C) A

D) D

E) C
9) functions in ion reabsorption into blood

Topic:  Sec. 15.3

Skill:  Understanding


10) filters plasma from glomerulus


Topic: Sec. 15.3
Skill:  Understanding

11) passes urine to ureter

Topic:  Sec. 15.3

Skill:  Understanding

12) relies on countercurrent exchange to move ions and water

Topic:  Sec. 15.3

Skill:  Understanding

13) filtrate in lumen contains solutes smaller than proteins

Topic:  Sec. 15.3

Skill:  Understanding

Answers: 9) C 10) B 11) D 12) A 13) E

Match each region of the nephron to its description.

A) distal tubule

B) glomerular capsule

C) loop of Henle
D) proximal tubule
E) collecting duct
14) 65-70% of the water in the glomerular filtrate is reabsorbed into the blood here

Topic:  Sec. 15.4

Skill:  Knowledge


15) region composed of a descending limb that is permeable to water and an ascending limb that is impermeable to water


Topic:  Sec. 15.5

Skill:  Knowledge

16) region where blood plasma fluid is filtered from the blood into the nephron

Topic:  Sec. 15.4

Skill:  Knowledge

17) ADH increases the permeability of the cells of this region to water

Topic:  Sec. 15.5

Skill:  Understanding

18) region where fluids are transported to the collecting duct; active reabsorption of salt occurs here

Topic:  Sec. 15.5

Skill:  Knowledge

Answers: 14) D 15) C 16) B 17) E 18) A

Match each of the following disorders associated with the urinary system to its description.

A) kidney stones

B) acute renal failure

C) proteinuria

D) chronic renal failure

19) condition that results from short-term damage to the kidney and is usually correctable; can be caused by low blood pressure, infections, or severe injuries

Topic:  Sec. 15.8

Skill:  Knowledge

20) condition that results from crystallization of minerals in urine; can block the flow of urine out of the body

Topic:  Sec. 15.8

Skill:  Knowledge

21) condition caused by damage to the glomerulus; results in the presence of protein in the urine

Topic:  Sec. 15.4

Skill:  Knowledge

22) condition also known as end-stage renal disease; kidneys no longer function properly due to long-term, irreversible damage

Topic:  Sec. 15.8

Skill:  Knowledge

Answers: 19) B 20) A 21) C 22) D

15.4   Short Answer Questions

1) The process of reabsorbing water is regulated by ________.

Answer:  antidiuretic hormone

Topic:  Sec. 15.5

Skill:  Knowledge

2) Waste products that contain nitrogen are produced by cells as they metabolize ________.

Answer:  proteins

Topic:  Sec. 15.1

Skill:  Understanding

3) Countercurrent exchange is used primarily in the ________  portion of the nephron.

Answer:  loop of Henle

Topic:  Sec. 15.4

Skill:  Understanding

4) Urine is moved through the ureter to the bladder by muscular contractions known as ________.

Answer:  peristalsis

Topic:  Sec. 15.2

Skill:  Knowledge

5) Each kidney is made up of a million ________, the functional units of a kidney.

Answer:  nephrons

Topic:  Sec. 15.3

Skill:  Knowledge

6) The glomerulus of each nephron is enclosed by a portion of the nephron known as ________.

Answer:  Bowman’s capsule

Topic:  Sec. 15.3

Skill:  Knowledge

7) Nutrients, water, and ions reabsorbed by the proximal and distal tubules enter the ________

capillaries.

Answer:  peritubular

Topic:  Sec. 15.3

Skill:  Understanding

8) Sodium is moved out of tubular cells by ________.

Answer:  active transport

Topic:  Sec. 15.4

Skill:  Understanding

9) ADH ________ the permeability of the cells of the collecting duct to water.

Answer:  increases

Topic:  Sec. 15.5

Skill:  Understanding

10) Tubular reabsorption occurs when most of the fluid and solutes move back into the ________.

Answer:  peritubular capillaries

Topic:  Sec. 15.4

Skill:  Understanding

11) Blood volume is controlled through a negative feedback mechanism that involves several intermediate molecules; ________ not only stimulates the release of aldosterone but also causes vasoconstriction.

Answer:  angiotensin II

Topic:  Sec. 15.7

Skill:  Knowledge

12) The steroid hormone ________ regulates the reabsorption of sodium across the collecting duct and distal tubule.

Answer:  aldosterone

Topic:  Sec. 15.7

Skill:  Knowledge

13) Three organs in the human body are involved in the production of vitamin D; they are the ________, ________, and ________.

Answer:  skin, liver, kidneys

Topic:  Sec. 15.7

Skill:  Knowledge

14) Chloride ions move by ________ , following transport of sodium out of tubular cells.

Answer:  passive diffusion

Topic:  Sec. 15.4

Skill:  Knowledge

15.5   Essay Questions

1) Energy drinks contain several components, including caffeine, that are advertised to boost your energy levels. If you drink several of these caffeine containing energy drinks in a short period of time, you feel the sensation to urinate. Why?

Answer:  Caffeine can function as a mild diuretic--meaning it increases the amount of water remaining to be excreted in the urine. This effect is the result of caffeine's ability to inhibit sodium resaborption into the bloodstream. The active transport of sodium out of tubular cells is necessary to set up the driving force for movement of water out of the nephron and into blood.

Topic:  Sec. 15.7

Skill:  Application

2) The loop of Henle relies on a countercurrent exchange mechanism to promote movement of water and solutes.  Explain the significance of this mechanism to the composition of urine. 

Answer:  The hairpin loop arrangement of this section of the nephron, in conjunction with the close proximity of each loop, permits exchanges between the two sides of the loop.  Fluid is flowing in opposite directions in the ascending versus the descending loops, allowing for concentration differences to exist in terms of specific solutes.  The concentration differences promote solutes, and then water, to move from one side of the tube to the other, down a concentration gradient. The end result is a decrease in the overall energetics of solute movement, due to the countercurrent exchanges that occur across the loop of Henle. 

Topic:  Sec. 15.5

Skill:  Understanding

3) If the Bowman's capsule could be surgically removed so that the end (closed) of the proximal tubule was in contact with the glomerulus, what would be the impact on glomerular filtration?

Answer:  The short answer would be: a tramatic impact. The membranes of the Bowman's capsule are very porous and allow most solutes to pass into the proximal tubule by passive diffusion. By contrast, the proximal tubule is not nearly as porous, and thus it would greatly restrict what can enter the nephron and also reduce the flow rate. The overall effect would be a great reduction in the effectiveness of the kidney to filter blood, which would undoubtedly have negative consequences on a person's energy levels and overall health.

Topic:  Sec. 15.4

Skill:  Application
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