
■ The formation of urine is a very complex process. The
following BLMs are designed to break down this process
into more manageable chunks for the students. Students
can fill in the names of each structure and summarize its
function(s).

Number (Type)
■  BLM 9.2.1: Glomerular Filtration
■  BLM 9.2.2: Reabsorption of Substances in the

Proximal Tubule
■  BLM 9.2.3: Functions of the Nephron Loop and the

Distal Tubule
■  BLM 9.2.4: Water Conservation in the Nephron

■ There are a number of web and multimedia resources on
the excretory system that can be used to help students
visualize the structure and function of the kidney and,
more specifically, the nephron. An Internet-enabled
computer connected to an LCD projector could provide an
opportunity to bring these resources into your classroom
without having to take your students to the computer lab.

Have students (in small groups) create a concept map that
summarizes the essential processes in each part of the nephron in
order to reinforce learning of the vocabulary and concepts
associated with nephron structure and function. Students can
explain their concept map designs to other members of their group.

Answers to Questions for Comprehension 
Student Textbook page 312 

Q8. The two factors that contribute to glomerular filtration
are the size of the pores of the capillaries that form each
glomeruli and blood pressure.

Q9. The glomerular filtrate contains small dissolved
molecules in approximately the same concentration as
plasma. The large molecules (proteins) are too large to
pass through the capillary into the filtrate.

Student Textbook page 313 

Q10. The cells of the proximal tubule are richly endowed with
mitochondria, which use the energy-releasing power of
ATP to drive the active transport of sodium ions and
other solutes back into the blood.

Student Textbook page 314 

Q11. As the filtrate moves up the ascending limb of the loop
of Henle, it becomes more dilute (i.e., less concentrated)
as sodium ions are actively transported and other ions
are passively transported out of the filtrate.

Section 9.2: Review Answers 
Student Textbook page 315

1. Parts of the nephron and their function

2. The sketch of the simplified nephron should show the
incoming arteriole, the Bowman’s capsule, the outgoing
arteriole, the proximal tubule, the loop of Henle, the
distal tubule, the surrounding capillaries, and the
collecting duct.

Part of the
Nephron

Function

glomerulus Filtration
■ Glomerular blood pressure forces some of the

water and dissolved substances from the
blood plasma through the pores of the
glomerular walls

Bowman’s
capsule

Receives filtrate from the glomerulus

proximal
tubule

Reabsorption
■ Active reabsorption of all nutrients, including

glucose and amino acids
■ Active reabsorption of positively charged ions

such as sodium, potassium, calcium
■ Passive reabsorption of water by osmosis
■ Passive reabsorption of negatively charged

ions such as chloride and bicarbonate by
electrical attraction to positively charged ions

Secretion
■ Active secretion of hydrogen ions

Descending
nephron loop

Reabsorption
■ Passive reabsorption of water by osmosis

Ascending
nephron loop

Reabsorption
■ Active reabsorption of sodium ions
■ Passive reabsorption of chloride and

potassium ions

Distal tubule Reabsorption
■ Active reabsorption of sodium ions
■ Passive reabsorption of negatively charged

ions such as chloride and bicarbonate
■ Passive reabsorption of water by osmosis
Tubular Secretion
■ Active secretion of hydrogen ions form the

blood into the tubule
■ Passive secretion of potassium ions by

electrical attraction to chloride ions

Collecting
duct

Reabsorption
■ Passive reabsorption of water by osmosis
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(a) The movement of sodium ions from the nephron to
the surrounding capillaries takes place in the
ascending limb of the nephron loop.

(b) The movement of water from the nephron to the
surrounding capillaries takes place in the descending
loop of the nephron and from the collecting duct as it
passes through the renal medulla.

(c) The movement of glucose out of the nephron takes
place in the proximal tubule. This is a selective
process because only the molecules recognized by a
specific carrier molecule are actively reabsorbed. 

(d) Potassium ions are actively secreted into the distal
tubule from the blood. Penicillin and other drugs are
also secreted into the distal tubule.

3. Students may answer this question using a variety of
formats (for example, paragraph, point form, tabular,
Venn diagram). The substance of students' answers likely
will focus on comparing and contrasting the composition
of blood and of urine, although some students might also
refer to where in the body the two fluids are found, as
well as the fact that some substances enter and leave blood
and urine through the same mechanisms (i.e., diffusion,
active transport). In terms of composition, which is the
principal context for answering the question, suitable
points of comparison could include the presence of
protein and glucose in blood, as opposed to urine, and
the relatively higher concentration of sodium in urine
compared to blood. Water should be noted as a primary
constituent of both fluids.

4. Reabsorption refers to both the passive and active
transport of molecules and ions from the filtrate
(nephron) back into the capillary network (blood).

Certain molecules (potassium ions and some drugs for
example) are actively secreted from the capillary network
into the distal tubule for excretion. 

5. Most students should realize that the body will try to
conserve water by reducing the amount of urine it
produces. The volume of the urine would decrease, which
would increase the concentration of the molecules and
ions being expelled (deeper yellow colour).

9.3 Maintaining the Excretory System
Student Textbook pages 316–326

Section Outcomes
Students will:
■ describe how the kidneys contribute to homeostasis with

respect to water and ions
■ perform a urinalysis using simulated urine samples
■ relate the design of dialysis technologies to the design of

the kidney

Key Terms
antidiuretic hormone
aldosterone
renal insufficiency
dialysis
hemodialysis
peritoneal dialysis

Biology Background
■ The kidneys are key organs of homeostasis. The kidneys

excrete more concentrated urine when the body needs to
conserve water and more dilute urine when the body has
excess water. Antidiuretic hormone (ADH) stimulates the
reabsorption of water in the collecting duct and, thus, the
excretion of concentrated urine. Aldosterone promotes the
reabsorption of sodium ions in the distal convoluted tubule
and collecting duct, as well as the secretion of potassium
ions. The kidneys also maintain blood pH within narrow
limits by excreting excess hydrogen ions and reabsorbing
bicarbonate ions.

■ Dialysis treatment works to remove wastes from the blood
using the principle of diffusion. Hemodialysis filters blood
through an artificial membrane outside of the body, while
peritoneal dialysis uses the membrane of the peritoneum
in the abdominal cavity to filter blood.

■ The health of the excretory system is linked to the health
of other body systems. Proper care of, and respect for, the
kidneys and excretory system are factors that contribute to
maintaining a healthy blood pressure, which is particularly
helpful in maintaining overall health.

Teaching Strategies 
■ In order to properly explain the function of the nephron in

maintaining normal body fluid composition, i.e., water
and pH, ions, the student textbook introduces antidiuretic
hormone (ADH) and aldosterone. Although these
hormones are introduced at this level, detailed information
on these hormones will not be covered until Biology 30.

■ BLM 9.3.1: Urinalysis supports Investigation 9.B:
Urinalysis on pages 320-321 of the student textbook.

■ BLM 9.3.2: Composition of Urine, BLM 9.3.3:
Regulation of Osmotic Pressure of Body Fluids, and
BLM 9.3.4: Regulation of Body Fluid Volume can be
used to reinforce these complicated processes.

■ BLM 9.3.6: Kidney Transplants introduces issues such as
living organ donation and xenotransplants.

■ You may wish to demonstrate dialysis by filling a 20 cm
dialysis tube with starch solution, sealing both ends, and
placing it in a beaker of distilled water. Adding iodine
solution to the distilled water will demonstrate that small
molecules (iodine) can pass through the pores in the
membrane but the large molecules (starch) do not pass
through the pores. The starch inside the dialysis tubing will
turn bluish black indicating that the iodine has passed
through the membrane. Amylose in starch is responsible
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