
5. The lack of hGH, epinephrine, and cortisol could be the
result of an underactive pituitary gland (hypopituitarism)
and a disorder of the adrenal cortex. The anterior
pituitary gland produces human growth hormone and
adrenocorticotropic hormone (ACTH). The low level of
ACTH would result in low levels of cortisol. hGH also
stimulates other hormones that cause the release of
glycogen from the liver. Epinephrine released by the
adrenal cortex also stimulates the conversion of glycogen
to glucose in the liver. Lower levels of these hormones
would result in lower than normal blood glucose levels. 

The pancreas would secrete glucagon to help compensate
for the low blood sugar levels. Glucagon stimulates the
liver to convert glycogen back into glucose, which is
released into the blood.

6. Patient A—normal; no treatment required

Patient B—diabetes mellitus; insulin injections and islet
cell transplants are two possible treatments

Patient C—diabetes insipidus; ADH tablets

Patient D—Addison’s disease; aldosterone replacement
therapy

Patient E—pituitary gland and adrenal gland disorders;
hormone supplements 

Assessment Options
■ Collect and assess students’ answers to the Analysis,

Conclusion, and Application questions.
■ Use Assessment Checklist 2: Laboratory Report from

Appendix A.

Answers to Questions for Comprehension
Student Textbook page 462

Q32. By tying off a dog’s pancreatic duct with some string,
Banting and his research team were able to remove some
islets of Langerhans from the dog’s pancreas, and then
isolate insulin from the islets. They then found a way to
isolate insulin from the pancreas of embryonic calves.
They worked with a biochemist from the U of A to
purify the extracted insulin and used it to successfully
treat a boy with diabetes.

Q33. To check blood glucose levels, insert a test strip with a
drop of blood into a blood glucose monitor. 

Section 13.4: Review Answers
Student Textbook page 462

1. A negative feedback mechanism for regulation of blood
glucose levels is shown below:

2. Skipping breakfast lowers blood sugar levels. To maintain
homeostasis, the pancreas secretes the hormone glucagon
into the blood. Glucagon causes adipose tissue to break
down fat to glucose and the liver to break down glycogen
to glucose. Both of these raise blood glucose levels.

3. Type 2 diabetes can occur if the insulin receptors on the
body’s cell membranes stop responding to insulin. In this
case, insulin injections are not effective because the
problem is not a lack of insulin, but the fact that the
specific receptors on the target cells do not allow an
increase in the permeability of these cells to glucose.
Hyperglycemia is the result. Other treatments include
diet, exercise, and oral medications.

4. Advantages of synthetic insulin might include the
following: the cost of manufacturing it is lower, it is pure
human insulin and not insulin from another animal, and
the supply would be uninterrupted. The disadvantages of
any medication are the negative side effects that can occur
in some people.

5. (a) The individual’s insulin levels drop after he/she starts
to exercise. Rigorous exercise (or skipped meals) can
cause blood glucose levels to drop. As a result, insulin
production will drop to keep blood glucose levels
higher to meet the metabolic requirements of the
body during exercise. A drop in insulin production
means that the liver will stop storing glucose, the
muscle cells will stop storing glycogen, and the
adipose tissues will stop using glucose to form fat. 

(b) The individual’s glucagon levels rise after he/she starts
exercising. Low blood sugar caused by exercise
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glucose to form fat
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adipose tissue breaks down
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stimulates the pancreas to release glucagon. Glucagon
stimulates the liver to convert glycogen back into
glucose and the adipose tissue to break down glycogen
to glucose. The glucose is then released into the
blood.

(c) Having a large meal at 4 hours would raise blood
glucose levels which, in turn, would increase the
amount of insulin released by the pancreas and
decrease the amount of glucagon.

(d) If a person had type 1 diabetes mellitus, you would
expect extremely low levels of insulin (the line would
be quite close to the x-axis). If the alpha cells of the
pancreas are still intact, glucagon levels would rise
over the 4 hours as the glucose levels go from
extremely high at the beginning of the period to
dangerously low at the end of 4 hours of exercise. If
the alpha cells have also been destroyed, no glucagon
will be produced. 

Chapter 13: Review Answers
Student Textbook pages 464–465

Answers to Understanding Concepts Questions
1. The human nervous system is equipped to sense and

respond to continuous change within the body and in its
external environment. It regulates body structures and
processes to maintain homeostasis despite fluctuations in
the internal and external environment. The hormones of
the endocrine glands regulate the organs and systems of
the body to maintain homeostasis.

2. (a) The pituitary gland is often referred to as the “master
gland” because it releases tropic hormones that
control hormonal secretions from the thyroid, liver,
adrenal cortex, and the gonads.

(b) The anterior pituitary is regulated by the
hypothalamus, which secretes hormones that either
stimulate or inhibit the release of other hormones
from the anterior pituitary.

The posterior pituitary is considered part of the
nervous system. The posterior pituitary does not
produce any hormones; instead, it stores and releases
the hormones ADH and oxytocin, which are
produced in the hypothalamus and transferred to the
posterior pituitary by neuronal axons. 

3. ACTH is an example of a tropic hormone because it is
released by the anterior pituitary and travels through the
blood to the adrenal cortex, which it stimulates to release
glucocorticoid hormones (e.g., cortisol). 

4. Technology such as the scanning electron microscope,
fluorescence microscope, and nuclear imaging scans have
allowed scientists to visualize glands, hormones, and target
cell membranes in greater detail. 

5. This statement is incorrect. The correct statement would
be that the beta cells of the pancreas secrete insulin, and
the alpha cells secrete a hormone (glucagon) that raises
blood glucose levels.

6. The following chart summarizes how each hormone
affects blood glucose levels.

7. Increasing levels of TSH would stimulate the thyroid
gland to produce more thyroxine. Increasing levels of
thyroxine would have a negative effect (negative feedback)
on the release of TSH from the anterior pituitary.

8. The adrenal medulla (middle region of the adrenal gland)
produces two closely related hormones: epinephrine and
norepinephrine (also called adrenaline and noradrenaline).
These hormones regulate the short-term response to stress
commonly referred to as the fight-or-flight response. 

The adrenal cortex (outer region of the adrenal gland)
responds to long-term stressful situations by releasing
glucocorticoid and mineralocorticoid hormones. It also
releases gonadocorticoid hormones. 

9. The levels of hGH are high in children who are actively
growing. However, as the person reaches adulthood and
the skeleton is completed, the levels of hGH decrease.
hGH and other growth factors increase protein synthesis;
cell division and growth, especially the growth of
cartilage, bone, and muscle; and the metabolic breakdown
and release of fats stored in adipose tissue.

10. Glucagon and insulin are antagonists because they have
opposite effects on blood glucose levels. Glucagon
increases blood glucose levels while insulin lowers blood
glucose levels.

11. (a) Without iodine, the thyroid gland cannot synthesize
thyroxine (T4). Lower levels of thyroxine would
decrease the rate at which the body metabolizes fats,
proteins, and carbohydrates for energy.

(b) A condition called a goitre results from insufficient
iodine in the diet. If thryoxine cannot be made, there
is no signal to stop the secretion of TSH by the
anterior pituitary. The relentless stimulation of the
thyroid gland by TSH causes a goitre (enlargement of
the thyroid gland). In Canada it is uncommon for
anyone to develop a goitre because salt refiners add
iodine to salt.

12. When you are startled, the adrenal medulla is stimulated
by neurons from the sympathetic nervous system to

Hormone Effects on blood glucose levels

cortisol raises levels (longer acting
than epinephrine)

epinephrine raises levels

insulin lowers levels

glucagon raises levels
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