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Explam how cone commumcate W|th each other via the endocrine system.

Descnbe two d|fferent ways a hormone can act on a target cell.
Identify the immune system’s first, second, and third !mes of defense.

Compare and contrast the role of white blood cells in the innate and adaptive
immune systems.

Diagram the processes of inflammation and blood clotting.

Distinguish between a primary and a secondary adaptive immune response. ’

Create a flowchart depicting the sequence of events as a vertebrate immune system
responds to a pathogen.














































REVIEWING THE SCIENCE

® A hormone is a signaling
molecule distributed through
the body by the circulatory
system. Because hormones
move only as quickly as the
blood moves, they tend to
coordinate functions that
are slower and longer-lasting
than those under the
influence of the nervous
system.

A single hormone may
affect many different kinds
of target cells, potentially
triggering a different
response in each. Hormones
act on target cells either

by moving through the
plasma membrane to the
cell's interior or by acting on
receptors embedded in the
plasma membrane.

The endocrine system is
made up of the glands

and specialized cells that
produce hormones. The
hypothalamus coordinates
the endocrine system

and integrates it with

the nervous system. The
adrenal glands produce
hormones responsible for
the fight-or-flight response.
The vertebrate immune
system possesses three
layers of defenses against
pathogens.

® The first layer consists
of external defenses:
physical and chemical
barriers, including the

skin and the linings
of the respiratory and
digestive systems.

® The second line of
defense is the innate
immune system. Several
types of blood cells and
molecules produce the
nonspecific responses
of the innate immune
system, including
phagocytes such as
macrophages and
neutrophils, which
engulf and destroy
pathogens. Tissue
damage stimulates
inflammation and
blood clotting.

® The third line of defense
is the adaptive immune
system, providing
long-term defenses
in the form of specific
responses to pathogens
and parasites. These
responses are mediated
by powerful proteins
called antibodies, or
by cells.
® The lymphatic system
provides the primary sites
for adaptive immunity.
White blood cells called
lymphocytes confer specific
immunity, Immature
lymphocytes differentiate
into B cells in the bone
marrow and T cells in the
thymus. Each lymphocyte

has special memhbrane
proteins that bind only to
a specific antigen of a
specific pathogen.

® The primary immune
response from the adaptive
immune system is relatively

slow and mild. The secondary

immune response is a faster,
stronger response to a
pathogen that has been

encountered one or more
times.

Active immunity can be
acquired through natural
exposure to a pathogen or
through a vaccine. Passive
immunity comes from
receiving antibodies that
were not made by our own
bodies, such as when a fetus
acquires antibodies from its
mother.

THE QUESTIONS

The Basics

°Hormones are

(2] secretory cells.

[b] endocrine glands.
(c] signaling molecules.

[d) target cells.

o Which of the following is not true of hormones?
[a) They are distributed through body fluids.

[b) They must be present in large amounts to be effective.

(c] They are produced by specialized cells.

{d) They act on target cells.

oAdrenaline

(a) is produced in the adrenal glands.

(b) increases the amount of glucose in the bloodstream.

I

(d) all of the above

(c] suppresses immune system activity.

°The — istheimmune’s system second line of defense.

[a) innate immune system

[b) adaptive immune system

[c) combination of physical and chemical barriers to pathogen

entry

[d] all of the abave

o Which of the following is/are not a part of the innate immune

system?

[a] phagocytes
{b] antibodies
(c) inflammation

(d) clotting
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° Link each of the following terms with the correct definition.

ADAPTIVE IMMUNE 1. The glands and specialized cells that
RESPONSE produce hormones.

ENDOCRINE SYSTEM 2. The blood cells and molecules that
provide a nonspecific response to
pathogens,

INNATE IMMUNE 3. The organ that coordinates the

RESPONSE endocrine system and integrates it
with the nervous system.
HYPOTHALAMUS 4. Long-term defense against pathogens

centered in the lymphatic system.
o Circle the correct terms in the following sentence:

The first time you are exposed to a pathogen, the [primary,
secondary] immune response is activated. The [primary, secondary]
immune response to a pathogen is stronger and more rapid. You
acquire [active, passive] immunity to a pathogen when your own
body creates the antibodies against that pathogen. [Active,
Passive] immunity comes from the antibodies produced by another
person, such as your mother when you were in utero or nursing.
Vaccines are an example of [active, passive] immunity.

o Beginning with a perceived threat (for example, a spider),
identify the correct order of events by numbering them from 1 to 5.

___a. Target cells amplify the hormonal signal to produce a

response.

The liver breaks down glycogen to glucose, and the heart
increases its rate and the force of its contractions.

Adrenaline reaches target cells in the liver and heart.

The hypothalamus signals the adrenal glands that a threat
is present.

—e. The adrenal glands release adrenaline into the bloodstream.

o Identify which of the below are characteristics of
antibody-mediated [A) or cell-mediated (C) immunity.

___a. relies on Y-shaped proteins to identify pathogens.
— b B-cells produce proteins specific to a pathogen
—_c. lymphocytes matured in the thymus identify infected cells.

—d. Antigens on the pathogen allow it to be identified as
non-self.

Infected cells are destroyed so that an infection cannot
spread to other cells

404 » CHAPTER 22 Endocrine and Immune Systems

Try Something New

@ Wim Hof and his trainees had increased |levels of the stress
hormone cortisol and decreased immune function during the
experiments described in this chapter. How might these changes
negatively affect their endocrine and immune systems over the
long term?

0 Describe in your own words what a B cell is.

@ Increased body temperature (fever) is part of the body's innate
immune response. Fever is uncomfortable and can be dangerous if
very high. It is often treated with over-the-counter medicines like
acetaminophen, ibuprofen, naproxen, or aspirin. What are possible
negative effects of this treatment?

Leveling Up

@ Life choices While clotting is an important component of the
innate immune response, it can also be dangerous. For example,

a blood clot may block arteries to the heart or brain, leading to a
heart attack or stroke. Aspirin reduces blood clotting by interfering
with the body's production of a lipid called thromboxane A2. This
lipid normally helps platelets clump together (see Figure 22.10),
so aspirin, by inhibiting its production, reduces clotting and "thins
the blood.” Some doctors may prescribe a daily dose of aspirin
for patients at risk of heart attack or stroke. Review the U.S.
Preventive Services Task Force recommendations on daily aspirin
therapy (http:/www.uspreventiveservicestaskforce.org/uspstf/
uspsasmi.htm], and then answer the gquestions below.

[a) Do you fall into one of the categories for which daily aspirin
therapy is recommended? If yes, which one? If no, is there an
aspirin therapy category that you think you'll be in eventually?

(b] How strong is the evidence supporting aspirin therapy in the
category you identified in guestion (a), if any? [See the "Grade”
column in the task force recommendations.)

(c) With this information in hand, do you plan to take aspirin daily?

(d) Will you speak with your doctor before taking aspirin daily? Why
or why not?

[e] Do you know anyone who has had a heart attack or stroke? Do
they take aspirin daily?



0 Doing science Pickkers and Kox say that their next experiment
will attempt to determine whether one or more of Hof's
technigues—cold exposure, meditation, and breathing exercises—
is primarily responsible for the increased cortisol release and
decreased immune response. Kox predicts that the breathing
exercises will prove to be most important. [You can see a video

of the trainees undergoing cold exposure and a trainee during an
experiment at http:/www.pnas.org/content/111/20/7379 full)
Imagine that it is your responsibility to design the next experiment

for Pickkers and Kox. Please include answers to the following
guestions in the description of your experimental design.

[2) What are your experimental hypotheses?
(b) Give at least one prediction for each of your hypotheses.

(c) Identify your contral group and treatment group(s). How many
subjects will be in each group? Justify your sample size.

(d) Give a detailed description of the treatment for each group.
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