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This Study Guide was written by Brian Kipp, PhD,
to accompany the third edition of Essentials of
Pathophysiology: Concepts of Altered Health States by
Carol Mattson Porth. The Study Guide is designed
to help you practice and retain the knowledge
you've gained from the textbook, and give you a
basis for applying it in your practice. The following
types of exercises are provided in each chapter of
the Study Guide.

ASSESSING YOUR
UNDERSTANDING

The first section of each Study Guide chapter
concentrates on the basic information of the
textbook chapter and helps you to remember key
concepts, vocabulary, and principles.

B Fill in the Blanks: Fill-in-the-blank exercises
test important chapter information, encourag-
ing you to recall key points.

B Labeling: Labeling exercises are used where
you need to remember certain visual represen-
tations of the concepts presented in the
textbook.

B Matching: Matching questions test you
knowledge of the definition of key terms.

B Sequencing: Sequencing exercises ask you to
remember particular sequences or orders, for
instance of normal or abnormal physiologic
processes.

B Short Answers: Short-answer questions cover
facts, concepts, procedures, and principles of
the chapter. These questions ask you to recall
information as well as demonstrate your
comprehension of the information.

APPLYING YOUR KNOWLEDGE

The second section of each Study Guide chapter
consists of case study-based exercises that ask you
to begin to apply the knowledge you've gained
from the textbook chapter and reinforced in the
first section of the Study Guide chapter. A case
study scenario based on the chapter’s content is
presented, and then you are asked to answer some
questions, in writing, related to the case study. The
questions could cover lab values, next steps in
treatment, anticipated diagnoses, and the like.

PRACTICING FOR NCLEX

The third and final section of the Study Guide
helps you practice NCLEX-style questions while
turther reinforcing the knowledge you have been
gaining and testing for yourself through the
textbook chapter and the first two sections of the
study guide chapter. In keeping with the NCLEX,
the questions presented are multiple-choice and
scenario-based, asking you to reflect, consider,
and apply what you know and to choose the best
answer out of those offered.

ANSWER KEYS

The answers for all of the exercises and questions
in the Study Guide are provided at the back of
the book, so you can assess your own learning as
you complete each chapter.

We hope you will find this Study Guide to be
helpful and enjoyable, and we wish you every
success in your studies and future profession.

The Publishers

iii






UNIT 1

CELL AND TISSUE FUNCTION 1

CHAPTER 1

Cell Structure and Function 1

CHAPTER 2
Cellular Responses to Stress, Injury,

and Aging 6

CHAPTER 3

Inflammation, the Inflammatory Response,
and Fever 12

CHAPTER 4

Cell Proliferation and Tissue Regeneration
and Repair 17

CHAPTER §

Genetic Control of Cell Function
and Inheritance 20

CHAPTER 6

Genetic and Congenital Disorders 26

CHAPTER 7

Neoplasia 32

UNIT 2

CHAPTER 9

Stress and Adaptation 49

CHAPTER 10

Disorders of Nutritional Status 53

UNIT 3

HEMATOPOIETIC FUNCTION 57

CHAPTER 11

Disorders of White Blood Cells and
Lymphoid Tissues 57

CHAPTER 12

Disorders of Hemostasis 62

CHAPTER 13

Disorders of Red Blood Cells 67

UNIT4

INTEGRATIVE BODY FUNCTIONS 39

CHAPTER 8

Disorders of Fluid, Electrolyte,
and Acid-Base Balance 39

INFECTION AND IMMUNITY 73

CHAPTER 14

Mechanisms of Infectious Disease 73

CHAPTER 15

Innate and Adaptive Immunity 78

CHAPTER 16

Disorders of the Inmune Response 84



vi CONTENTS

UNITS

CIRCULATORY FUNCTION 90

CHAPTER 17

Control of Cardiovascular Function 90

CHAPTER 18

Disorders of Blood Flow and
Blood Pressure 96

CHAPTER 19

Disorders of Cardiac Function 104

CHAPTER 20

Heart Failure and Circulatory Shock 112

UNIT @

CHAPTER 27

Disorders of the Bladder and
Lower Urinary Tract 152

UNIT 8

RESPIRATORY FUNCTION 118

CHAPTER 21

Control of Respiratory System 118

CHAPTER 22
Respiratory Tract Infections, Neoplasms,
and Childhood Disorders 124

CHAPTER 23

Disorders of Ventilation
and Gas Exchange 130

unit 7

GASTROINTESTINAL AND HEPATOBILIARY
FUNCTION 157

CHAPTER 28

Structure and Function
of the Gastrointestinal System 157

CHAPTER 29

Disorders of Gastrointestinal
Function 162

CHAPTER 30

Disorders of Hepatobiliary and
Exocrine Pancreas Function 169

UNIT9Q

KIDNEY AND URINARY TRACT FUNCTION 137

CHAPTER 24

Structure and Function of the Kidney 137

CHAPTER 25

Disorders of Renal Function 142

CHAPTER 26

Acute Renal Failure and Chronic
Kidney Disease 148

ENDOCRINE SYSTEM 176

CHAPTER 31

Mechanisms of Endocrine Control 176

CHAPTER 32

Disorders of Endocrine Control
of Growth and Metabolism 180

CHAPTER 33

Diabetes Mellitus and the Metabolic
Syndrome 187

unit 10

NERVOUS SYSTEM 194

CHAPTER 34

Organization and Control of Neural
Function 194

CHAPTER 35

Somatosensory Function, Pain, and
Headache 201



CHAPTER 36

Disorders of Neuromuscular Function 210

CHAPTER 37

Disorders of Brain Function 218

CHAPTER 38

Disorders of Special Sensory Function:
Vision, Hearing, and Vestibular
Function 226

uNit 11

GENITOURINARY AND
REPRODUCTIVE FUNCTION 237

CHAPTER 39

Disorders of the Male
Genitourinary System 237

CHAPTER 40

Disorders of the Female
Genitourinary System 242

CHAPTER 41

Sexually Transmitted Infections 249

CONTENTS vii

uNIT 12
MUSCULOSKELETAL FUNCTION 253

CHAPTER 42
Structure and Function of the
Skeletal System 253
CHAPTER 43

Disorders of the Skeletal System:
Trauma, Infections, Neoplasms, and
Childhood Disorders 258

CHAPTER 44

Disorders of the Skeletal System:
Metabolic and Rheumatic Disorders 264

UNIT 13
INTEGUMENTARY FUNCTION 269

CHAPTER 45

Structure and Function of the Skin 269

CHAPTER 46

Disorders of Skin Integrity and Function 273

Answer Key 280






Cell Structure and
Function

SECTION I: LEARNING
OBJECTIVES

1.

State why the nucleus is called the “control
center” of the cell.

. List the cellular organelles and state their

functions.

3. State four functions of the cell membrane.

. Trace the pathway for cell communication,

beginning at the receptor and ending with
the effector response, and explain why the
process is often referred to as signal transduc-
tion.

. Compare the functions of G-protein-linked,

ion-channel-linked, and enzyme-linked cell
surface receptors.

. Relate the function of adenosine

triphosphate (ATP) to cell metabolism.

. Compare the processes involved in anaerobic

and aerobic metabolism.

. Discuss the mechanisms of membrane trans-

port associated with diffusion, osmosis,
endocytosis, and exocytosis and compare
them with active transport mechanisms.

. Describe the function of ion channels.
10.
11.

Describe the basis for membrane potentials.

Explain the relationship between membrane
permeability and generation of membrane
potentials.

12.

13.

14.

15.

Explain the process of cell differentiation in
terms of development of organ systems in
the embryo and the continued regeneration
of tissues in postnatal life.

Describe the characteristics of the four
different tissue types.

Characterize the composition and functions
of the extracellular components of tissue.

Explain the function of intercellular
adhesions and junctions.

SECTION II: ASSESSING YOUR

U

NDERSTANDING

Fill in the blanks.

1

2.

. is composed of water, proteins,
neutral fats, and glycogen.

All
whereas

cells have a nucleus,
cells do not.

. The nucleus contains , which
serves as the template for making all the
, which is later used to direct
the synthesis of in the
cytoplasm.

. Ribosomes serve as the site for
synthesis in the cytoplasm.

endoplasmic reticulum is
studded with ribosomes attached to specific
binding sites on the membrane.



10.

1.

12.

13.

14.

15.

. The

UNIT 1 CELL AND TISSUE FUNCTION

complex modifies proteins
and packages them into secretory granules
bound for the membrane.

contain powerful hydrolytic
enzymes that are used to break down excess
and worn-out cell parts as well as foreign
substances.

. Peroxisomes contain a special enzyme that

degrades

. Mitochondria are the site of cellular

, the product of which is the
formation of

Transport along the axon of neuronal cells
takes place along the primary cytoskeletal
component

Actin and myosin are examples of functional
within muscle cells.

Integral proteins span the entire lipid bilayer,
whereas proteins are bound to
one side of the membrane or the other.

The four tissues of the body are

2.

Column A

- 1.
2
3.

, , and

The differences in permeability of

is responsible for the
generation of membrane potential.
Permeability is regulated by ion channels.

Of the four tissue types, only
and tissue is excitable.

Match the key terms in Column A
with their definitions in Column B.

1.
Column A Column B
— 1. tRNA a. Site of synthesis of
2. Flagella lipid molecules
b. Transfer RNA
— 3. Tubulin
¢. Hormone or
4. Glycocalyx neurotransmitter
5. G protein d. Second messenger
that mediates
—— 6. Smooth ER cellular responses
__ 7. Mitochondria e. Site of aerobic
__ 8. Centrioles respiration
f. Protein subunit of
— 9. Proteasomes microtubules
__10. First messenger g. Sperm motility

Diffusion
Osmosis

Active
transport

. Passive

transport
Cotransport

Facilitated
diffusion

Primary active
transport

Secondary
active
transport

Counter
transport

. Symport

. Division of cells

following mitosis

Organelle that
metabolizes
misfolded proteins

Carbohydrate and
protein layer that
participates in cell
recognition

Column B

a.

Secondary active
transport in which
substances are
moved in the same
direction

. Any type of

transport across the
cell membrane that
requires energy as
it moves material
against the concen-
tration gradient

Secondary active
transport in which
substances are
moved in the
opposite direction

. The coupling of the

transport of one
solute to a second
solute

Transport across the
cell membrane
through a protein
channel that does
not require ATP

The diffusion of
water

. Any type of

transport across the
cell membrane that
does not require
energy

. Direct use of ATP in

the transport of a
solute

Utilization of the
energy derived from
the primary active

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



transport of one
solute for the
cotransport of a
second solute

j- Passive movement
of solute down the
concentration
gradient

LYAONAAS Consider the following figure.
1.

/
DO
7% fFTij}éacelIular
DO

Cytosol

In the figure above, label phospholipid by layer,
an individual phospholipid, an integral protein,
a peripheral protein, a channel protein, a glyco-
protein, and a glycolipid.

EXEL) Briefly answer the following.

1. In many diseases, the root cause is ischemia
(low blood flow) or hypoxia (decreased delivery
of oxygen). Using what you know about aero-
bic metabolism, explain how alterations in
oxygen delivery to the tissues are detrimental.

2. Tissues must maintain their shape and
integrity in order to function. Explain from
the cellular level to the tissue level what is
responsible for maintaining tissue shape and
structure.

CHAPTER 1 CELL STRUCTURE AND FUNCTION 3

3. Signal transduction is a complex and varied
process. Describe the process starting at the
first messenger and ending in a physiological
response. Be sure to include the various possi-
bilities at the receptor level as well as the sec-
ond messenger level.

4. Large molecules or particles are ingested or
released from cells. Describe the basics of
ingestion and release.

SECTION IlI: APPLYING
YOUR KNOWLEDGE

LXaOI3A Consider the following scenario and
answer the questions.

Fourteen-year-old Thomas Kirk is brought to the
clinic for a routine physical before starting to
play sports in school. He is 77 inches tall and
weighs 200 pounds. Tom states, “I have tried to
lose weight so I can wrestle at a lower weight and
I just don’t understand why I still weigh 200
pounds. My science teacher said it’s because I
have white fat and not brown fat.” How would
you explain to Tom about the two kinds of
adipose tissue in his body?

SECTION IV: PRACTICING
FOR NCLEX

LY OIBAd Answer the following questions.

1. There are two forms of endoplasmic
reticulum (ER) found in a cell. They are the
rough and the smooth ER. What does the
rough ER do in a cell?

a. Produces proteins

b. Combines protein with other components
of the cytoplasm

¢. Exports protein from the cell
d. Destroys ribosomes

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



UNIT 1 CELL AND TISSUE FUNCTION

2. The Golgi complex, or Golgi bodies, consists

of stacks of thin, flattened vesicles or sacs
within the cell. These Golgi bodies are found
near the nucleus and function in association
with the ER. What is one purpose of the
Golgi complex?

a. Produce bile

b. Receive proteins and other substances from
the cell surface by a retrograde transport
mechanism

¢. Produce excretory granules

d. Produce small carbohydrate molecules

. In Tay-Sachs disease, an autosomal recessive
disorder, hexosaminidase A, which is the
lysosomal enzyme needed for degrading the
GM, ganglioside found in nerve cell
membranes, is deficient. Although GM,

ganglioside accumulates in many tissues,
where does it do the most harm?

a. Brain and retinas

b. Retinas and heart

¢. Nervous system and retinas

d. Nervous system and brain

. The mitochondria are literally the “power
plants” of the cell because they transform
organic compounds into energy that is

easily accessible to the cell. What do the
mitochondria do?

a. Make energy

b. Form proteasomes

¢. Needs DNA from other sources to replicate
d. Extracts energy from organic compounds

. The cell membrane is also called what?

a. Plasma membrane

b. Nuclear membranes

c. Receptor membrane

d. Bilayer membrane

. Some messengers, such as thyroid hormone
and steroid hormones, do not bind to mem-
brane receptors but move directly across the
lipid layer of the cell membrane and are car-

ried to the cell nucleus. What do they do at
the cell nucleus?

a. Transiently open or close ion channels
b. Influence DNA activity

c¢. Stabilize cell function

d. Decrease transcription of mRNA

7.

10.

The Krebs cycle provides a common pathway
for the metabolism of nutrients by the body.
The Krebs cycle forms two pyruvate
molecules. Each of the two pyruvate
molecules formed in the cytoplasm from one
molecule of glucose yields another molecule
of what?

a. FAD
b. NADH + H*
c. ATP
d. H,0

. When cells use energy to move ions against

an electrical or chemical gradient, the process
is called what?

a. Passive transport
b. Neutral transport
c. Cotransport

d. Active transport

. Groups of cells that are closely associated in

structure and have common or similar func-
tions are called tissues. What are the types of
tissue in the human body?

a. Connective and muscle tissue

b. Binding and connecting tissue

¢. Nerve and exothelium tissue

d. Exothelium and muscle tissue
Endocrine glands are epithelial structures
that have had their connection with the

surface obliterated during development.
How are these glands described?

a. Ductile and produce secretions
b. Ductless and produce secretions

¢. Ductile and release their glandular
products by exocytosis

d. Ductless and release their glandular
products by exocytosis

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



11.

12.

13.

Each skeletal muscle is a discrete organ made
up of hundreds or thousands of muscle fibers.
Although muscle fibers predominate,
substantial amounts of connective tissue,
blood vessels, and nerve fibers are also
present. What happens during muscle
contraction?

a. When activated by GTP (guanosine
5’-triphosphate), the cross-bridges swivel
in a fixed arc, much like the oars of a boat,
as they become attached to the actin fila-
ment.

b. During contraction, each cross-bridge un-
dergoes its own cycle of movement, form-
ing a bridge attachment and releasing it,
the same sequence of movement repeats it-
self when the cross-bridge reattaches to the
same cell.

¢. The thick myosin and thin actin filaments
slide over each other, causing shortening
of the muscle fiber.

d. Calcium-calmodulin complexes produce
the sliding of the filaments that form
cross-bridges with the thin actin filaments.

The three main parts of a cell are the nucleus,
the , and the cell membrane.

Bilirubin is a normal major pigment of bile;
its excess accumulation within cells is
evidenced clinically by a yellowish
discoloration of the skin and sclera, a
condition called

14.

15.

16.

CHAPTER 1 CELL STRUCTURE AND FUNCTION 5

Cells in multicellular organisms need to
communicate with one another to coordinate
their function and control their growth.

The human body has several means of trans-
mitting information between cells, what are
they? (Mark all that apply.)

a. Direct communication between adjacent
cells

b. Express communication between cells

¢. Autocrine and paracrine signaling

d. Endocrine or synaptic signaling

The human body has nondividing cells that
have left the cell cycle and are not capable of

mitotic division once an infant is born. What
are the nondividing cells? (Mark all that

apply.)

a. Mucous cells

b. Neurons

c. Skeletal muscle cells

d. Cardiac muscle cells

Smooth muscle is often called

muscle because it contracts spontaneously or

through activity of the autonomic nervous
system.

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



Cellular Responses to
Stress, Injury, and Aging

SECTION I: LEARNING
OBJECTIVES

1.

Cite the general purpose of changes in cell
structure and function that occur as the
result of normal adaptive growth and
differentiation.

. Describe cell changes that occur with

atrophy, hypertrophy, hyperplasia, meta-
plasia, and dysplasia and state general
conditions under which the changes occur.

. Cite three sources of intracellular accumula-

tions.

. Compare the pathogenesis and effects of

dystrophic and metastatic calcifications.

. Describe the mechanisms whereby physical

agents such as blunt trauma, electrical forces,
and extremes of temperature produce cell
injury.

. Differentiate between the effects of ionizing

and nonionizing radiation in terms of their
ability to cause cell injury.

. Explain how the injurious effects of biologic

agents differ from those produced by
physical and chemical agents.

. State the mechanisms and manifestations of

cell injury associated with lead toxicity.

. Identity the causes and outcomes of mercury

toxicity.

10.

11.

12.
13.

14.

15.

16.

17.

State how nutritional imbalances contribute
to cell injury.

Describe three types of reversible cell changes
that can occur with cell injury.

Define free radical and reactive oxygen species.

Relate free radical formation and oxidative
stress to cell injury and death.

Describe cell changes that occur with
ischemic and hypoxic cell injury.

Relate the effects of impaired calcium home-
ostasis to cell injury and death.

Differentiate cell death associated with
necrosis and apoptosis.

Cite the reasons for the changes that occur
with the wet and dry forms of gangrene.

SECTION II: ASSESSING
YOUR UNDERSTANDING

LN Fill in the blanks.

1.

Cells may adapt to the environment by

undergoing changesin |

, and

2. Atrophy is seen as a decrease in cell

3.

4,

Denervation will result in cellular

Hypertrophy is an in cell size.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CHAPTER 2 CELLULAR RESPONSES TO STRESS, INJURY, AND AGING

. An increase in muscle mass associated with

exercise is an example of

. An increase in the number of cells in an

organ or tissue is known as cellular

. Liver regrowth is an example of

hyperplasia.

or hyperplasia is
due to excessive hormonal stimulation or
excessive growth factors.

_ represents a reversible change
in which one adult cell type is replaced by
another adult cell type.

Metaplasia usually occurs in response to
chronic and and
allows for substitution of cells that are better
able to survive stressful or harmful
conditions.

Deranged cell growth of a specific tissue that
results in cells that vary in size, shape, and
organization is known as

Dysplasia is strongly implicated as a precursor
of

Intracellular represent the
buildup of substances that cells cannot
immediately use or eliminate.

radicals are highly reactive
chemical species having an unpaired electron
in the outer valence shell of the molecule.

deprives the cell of oxygen and
interrupts oxidative metabolism and the
generation of adenosine triphosphate (ATP).

Reversible cellular injury is seen as either
cellular or
accumulation.

differs from apoptosis in that it
involves unregulated enzymatic digestion of
cell components, loss of cell membrane
integrity with uncontrolled release of the
products of cell death into the intracellular
space, and initiation of the inflammatory
response.

The increased levels may inap-
propriately activate a number of enzymes
with potentially damaging effects.

Acidosis develops and denatures the
enzymatic and structural proteins of the cell
during necrosis.

Consider the following figure.

Nucleus

Basement
membrane

The figure pictured above represents cellular
adaptation. Label each adaptation and state
whether it is a physiologic, pathologic, or if it
could be both types of adaptations.

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



8 UNIT 1 CELL AND TISSUE FUNCTION

LY QA Match the pathologic process in
Column A with their description in Column B.

Column A

Metastatic
calcification

- 1

— 2. Reactive
oxygen species
(ROS)

_ 3. Antioxidants
4. Apoptosis

— 5. Dystrophic
calcification

—_ 6. Temperature-
induced injury

__ 7. Ischemia

____ 8. Caseous
necrosis

— 9. Ionizing
radiation

— 10. Gangrene

Column B

a.

Macroscopic deposi-
tion of calcium salts
in injured tissue

. Oxygen-containing

molecules that are
highly reactive

. Ice crystal

formation in
cytosol

. Natural and

synthetic molecules
that inhibit the
reactions of ROS
with biological
structures

. Occurs in normal

tissues as the result
of increased serum
calcium levels

. Impaired oxygen

delivery

. Programmed cell

death

. Causes injury by

changes in electron
stability

. Dead cells persist

indefinitely as soft
cheeselike debris

. Term applied when

a considerable mass
of tissue undergoes
necrosis

Briefly answer the following.
1. Why does chronically damaged tissue result in

calcification?

. List the five categories of cellular injury.

. Lead has been found in paint used to give

children’s toys their brilliant colors. Why is
this a concern?

. List and describe the three major mechanisms

of cellular injury.

. Oxidative stress has been implicated as the

causative agent in numerous disease states as
well as the cause of physiological aging.
Explain how oxidative stress can cause
damage and why it is a concern.

. Explain why one of the complications of

hypoxia is the development of acidosis and
how the acidosis will damage the tissue.

. Apoptosis takes place under normal

stimulation or as the result of cellular injury.
There are two pathways for apoptosis to occur.
What are they and what major protein is
involved?

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



CHAPTER 2 CELLULAR RESPONSES TO STRESS, INJURY, AND AGING

SECTION IlII: APPLYING
YOUR KNOWLEDGE

X4\ aA S Consider the scenario and answer
the question.

Your child is acting more clumsy than normal
and is not communicating well. In the doctor’s
office you are told she has lead poisoning.

1. How does lead affect the nervous system?

SECTION IV: PRACTICING
FOR NCLEX

LA Answer the following questions.

1. Many molecular mechanisms mediate cellu-
lar adaptation. Some are factors produced by
other cells and some by the cells themselves.
These mechanisms depend largely on signals
transmitted by chemical messengers that
exert their effects by altering the function of
a gene. Many adaptive cellular responses alter
the expression of “differentiation” genes.
What can cells do because of this?

a. A cell is able to change size or form with-
out compromising its normal function

b. A cell incorporates its change in function
and passes this change on to other cells
like it.

c. A cell is able to pass its change on to a
“housekeeping” cell

d. A cell dies once the stimulus to change has
been removed

2. Hypertrophy may occur as the result of
normal physiologic or abnormal pathologic
conditions. The increase in muscle mass asso-
ciated with exercise is an example of physio-
logic hypertrophy. Pathologic hypertrophy
occurs as the result of disease conditions and
may be adaptive or compensatory. Examples
of adaptive hypertrophy are the thickening
of the urinary bladder from long-continued
obstruction of urinary outflow and the
myocardial hypertrophy that results from
valvular heart disease or hypertension. What
is compensatory hypertrophy?

a. When the body increases its major organs
during times of malnutrition

b. When one kidney is removed, the remain-
ing kidney enlarges to compensate for the
loss

¢. When the body controls myocardial
growth by stimulating actin expression to
enlarge the heart

d. When the body stimulates gene expression
to begin a progressive decrease in left
ventricular muscle mass

3. Metastatic calcification takes place in normal
tissues as the result of increased serum
calcium levels (hypercalcemia). Anything
that increases the serum calcium level can
lead to calcification in inappropriate places
such as the lung, renal tubules, and blood
vessels. What are the major causes of
hypercalcemia?

a. Diabetes mellitus and Paget disease

b. Hypoparathyroidism and vitamin D
intoxication

¢. Hyperparathyroidism and immobilization
d. Immobilization and hypoparathyroidism

4. Mercury is a toxic substance, and the hazards

of mercury-associated occupational and
accidental exposures are well known. What is
the primary concern for the general public in
regard to mercury poisoning today?

a. Amalgam fillings in the teeth

b. Mercury from thermometers and blood
pressure machines

¢. Mercury found in paint that was made
before 1990

d. Fish such as tuna and swordfish

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



10

5.

UNIT 1 CELL AND TISSUE FUNCTION

Small amounts of lead accumulate to reach
toxic levels in the human body. Lead is found
in many places in the environment and is
still a major concern in the pediatric popula-
tion. What would you teach the parents of a
child who is being tested for lead poisoning?

a. Keep your child away from peeling paint.

b. Keep your child away from anything ce-
ramic.

¢. Do not let your child read newspapers.

d. Do not let your child tour a mine on a
school field trip.

. In a genetic disorder called xeroderma

pigmentosum, an enzyme needed to repair
sunlight-induced DNA damage is lacking.
This autosomal recessive disorder is
characterized by what?

a. Patches of pink, leathery pigmentation
replace normal skin after a sunburn.

b. Extreme photosensitivity and a greatly
increased risk of skin cancer in skin that
has been exposed to the sun

¢. White, scaly patches of skin that appear on
African American people after they have a
sunburn

d. Photosensitivity and a decreased risk of
skin cancer in skin that has been exposed
to the sun.

. While presenting a talk to the parents of

preschoolers at a local day care center, the
nurse is asked about electrical injury to the
body. She would know to include what in her
response?

a. In electrical injuries, the body acts as a
deflector of the electrical current.

b. In electrical injuries, the body acts as a
magnifier of the electrical current.

¢. The most severe damage is caused by
lightning and high-voltage wires

d. When a person touches an electrical
source, the current passes through the
body and exits to another receptor.

. A man presents to the emergency department

after being out in below zero weather all
night. He asks the nurse why the health care
team is concerned about his toes and feet.
How would the nurse respond?

a. Cold causes injury to the cells in the body
by injuring the blood vessels, making
them leak into the surrounding tissue.

10.

1.

b. After being out in the cold all night your
toes and feet are frozen and it will be very
painful to warm them again, and the
health care team is concerned he might be
a drug addict.

c. Itis obvious that you are a homeless per-
son and we were wondering how often this
has happened to you before and when it
will happen again.

d. Your toes and feet are frozen and there is a
concern about the formation of blood clots
as we warm them again.

. Clinical manifestations of radiation injury

result from acute cell injury, dose-dependent
changes in the blood vessels that supply the
irradiated tissues, and fibrotic tissue replace-
ment. What are these clinical manifestations?

a. Radiation cystitis, dermatitis, and diarrhea
from enteritis

b. Dermatitis, diarrhea from enteritis, and
hunger

c. Diarrhea from enteritis, hunger, and mus-
cle spasms

d. Radiation cystitis, diarrhea from enteritis,
and muscle spasms

Biologic agents differ from other injurious
agents in that they are able to replicate and
can continue to produce their injurious
effects. How do Gram-negative bacteria cause
harm to the cell?

a. Gram-negative bacilli excrete elaborate ex-
otoxins that interfere with cellular produc-
tion of ATP.

b. Gram-negative bacilli release endotoxins
that cause cell injury and increased capil-
lary permeability.

¢. Gram-negative bacilli enter the cell and
disrupt its ability to replicate.

d. Gram-negative bacilli cannot cause harm
to the cell; only Gram-positive bacilli can
harm the cell.

When confronted with a decrease in work
demands or adverse environmental
conditions, most cells are able to revert to a
smaller size and a lower and more efficient
level of functioning that is compatible with
survival. This decrease in cell size is called
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12. Match the pigments (Column A) with what
they cause in the body (Column B).

Column A Column B
1. Icterus a. A yellow
. . discoloration of
_ 2. Lipofuscin .
tissue
—— 3. Carbon b. A blue lead line
4. Melanin along the margins

of the gum

. A brown or dark-

brown pigment that
is found in the skin
and hair

. A yellow-brown

pigment that accu-
mulates in neurons

13. Match the type of agent causing cell injury
(Column A) to the agent (Column B).

Column A Column B
— 1. Physical agent a. Submicroscopic
viruses

2
____ 3.
4

. Chemical agent

b. Mechanical forces

Biologic agents

. Nutritional
factors C.

that produce tissue
trauma

Free radicals

Vitamin B
deficiency

14. You are a nurse preparing an educational
event for a group of single parents. You are
going to talk about drugs and the damage
they can cause to the body. You would know
to include which of these? (Mark all that
apply.)

a. Acetaminophen and aspirin
b. Immunosuppressant drugs
¢. Alcohol and cigarettes

d. Vitamin supplements and antineoplastic
drugs
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Inflammation, the

Inflammatory

Response, and Fever

SECTION I: LEARNING

SECTION II: ASSESSING YOUR

OBIJECTIVES UNDERSTANDING
1. State the five cardinal signs of acute Fill in the blanks.

10.

12

inflammation and describe the physiologic
mechanisms involved in production of these
signs.

. Describe the vascular changes in an acute

inflammatory response.

Characterize the interaction of adhesion
molecules, chemokines, and cytokines in
leukocyte adhesion, migration, and
phagocytosis, which are part of the cellular
phase of inflammation.

List four types of inflammatory mediators
and state their function.

. Contrast acute and chronic inflammation.

Describe the causes of chronic inflammation
and the role of granuloma formation.

. Define the systemic manifestations of

inflammation, including the characteristics
of an acute-phase response.

Describe the normal mechanism of body
temperature regulation.

Characterize the inflammatory initiation of a
tebrile response.

Explain how age and fever are related.

1.

is a protective response
intended to eliminate the initial cause of cell
injury, remove the damaged tissue, and
generate new tissue.

. The cardinal signs of inflammation are

’ ’ ’

and

. In addition to the cardinal signs that appear at

the site of injury, manifestations
may occur as chemical mediators produced at
the site of inflammation gain entrance to the
circulatory system.

inflammation is of relatively
short duration, lasting from a few minutes,
whereas inflammation is of a
longer duration, lasting for days to years.

. Acute inflammation involves two major

components: the and

stages.

. Increased circulating white blood cells are a

condition known as



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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_ produce prostaglandins and
leukotrienes, platelet-activating factor,
inflammatory cytokines, and growth factors
that promote regeneration of tissues.

changes that occur with
inflammation involve the arterioles,
capillaries, and venules of the microcirculation.

. The selectins function in adhesion of

to endothelial cells.

The integrins promote and
cell-to-extracellular matrix interactions.

Chemotaxis is dynamic and energy-directed
process of directed

Groups of proteins that direct the tratficking
of leukocytes during the early stages of
inflammation or injury are known as

The pathways generate toxic
oxygen and nitrogen products.

The plasma-derived mediators of inflammation
include the factors and the
proteins.

of arterioles
of venules.

Histamine causes
and increases the

The family inflammatory medi-
ators consist of prostaglandins, leukotrienes,
and related metabolites.

The induce inflammation and
potentiate the effects of histamine and other
inflammatory mediators.

Aspirin and the nonsteroidal anti-inflammatory
drugs (NSAIDs) reduce inflammation by inac-
tivating the first enzyme in the

pathway for prostaglandin synthesis.

Eating oily fish and other foods that are high
in_ resultsin partial replacement
of arachidonic acid in inflammatory cell
membranes, which leads to decreased
production of arachidonic acid-derived
inflammatory mediators.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

fragments contribute to the
inflammatory response by causing vasodilation,
increasing vascular permeability; and
enhancing the activity of phagocytes.

Activation of the system results
in release of bradykinin, which increases
vascular permeability and causes contraction
of ___, dilation of blood vessels,
and

_,acytokine that will induce
endothelial cells to express adhesion
molecules and release cytokines, chemokines,
and reactive oxygen species, is released from
mast cells.

The radical,
radical are the major free

oxygen radicals produced within the cell.

, and

At higher levels, free radicals mediators can
produce

The acute inflammatory response involves
the production of ; they can be
serous, hemorrhagic, fibrinous, membranous,
or purulent.

Agents that evoke chronic inflammation
typically are low-grade, persistent infections
orirritants that areunableto ___ or

The function of the acute-phase protein

is thought to be protective, in
that it binds to the surface of invading
microorganisms and targets them for destruc-
tion by complement and phagocytosis.

_ isone of the most prominent
manifestations of the acute-phase response.

Virtually all biochemical processes in the
body are affected by changes in

There are numerous under the
skin surface that allow blood to move directly
from the arterial to the venous system.
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14 UNIT 1 CELL AND TISSUE FUNCTION

Consider the following figure.

Injured tissue,
inflammatory mediators

| Cell membrane phospholipids |

)’ Corticosteroid

medications
Arachidonic acid
Lipoxygenase Cyclooxygenase
pathway pathway
J' Aspirin, NSAIDs
A
Leukotrienes ; ;
(LTC4, LTDy, LTE,) Prostaglandins Thromboxane
(PGl,, PGF5,) (TxAL)

Induces smooth muscle
contraction Induces vasodilation and  Vasoconstriction
Constricts pulmonary bronchoconstriction Bronchoconstriction
airways Inhibits inflammatory Promotes platelet
Increases microvascular cell function function

permeability

1. What does this figure represent? Explain the
process that is depicted.

LK™ Match the key terms in Column A
with their definitions in Column B.

Column A

__ 1. Endothelial
cells

Eosinophils
Edema
Neutrophils
Exudate

Nitric oxide
Margination
Thrombocytes
Mast cells

S © ® N oV A WwN

-—

. Basophils

Column B

a. Increase in the
blood during
allergic reactions

b. Leukocyte
accumulation

c. Regulate leukocyte
extravasation

d. Stimulate
inflammatory reac-
tion in response to
injury or infection

e. Circulating cells
similar to mast cells

f. Primary phagocyte
that arrives early at
the site of
inflammation

g. Stimulator of
vasodilation

h. Activation affects
vascular permeabil-
ity, chemotactic,
adhesive, and prote-
olytic properties

i. Swelling due to
movement of fluid
from vasculature
into tissues

j- Outpouring of a
protein-rich fluid
into the tissue and
extravascular space

LRI Put the following events into the
proper order.

— — —

Chemotaxis

Margination and adhesion to the endothelium
Activation and phagocytosis

Transmigration across the endothelium

Briefly answer the following.

1.

The cardinal signs of inflammation result
from the physiologic processes of the inflam-
matory cells and protein systems. List the
signs and give a brief explanation as to its
cause.

Describe and differentiate between acute and
chronic inflammation.

The vascular response of inflammation follows
one of three patterns. Describe these patterns
and explain why it is necessary to have
multiple responses.
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4. Many leukocytes have the ability to phagocy-
tose foreign material and dispose of it. The
process involves three steps. List and explain
these steps.

5. There are many mediators of the inflammatory
system. They may be grouped by function.
Describe each group and give a brief example
of each.

2. Several days after injury, a family member asks

why the client isn’t eating. What kind of
information would you give the person?

SECTION IV: PRACTICING
FOR NCLEX

6. Explain and describe the two types of chronic
inflammation.

7. What is the purpose of the acute-phase
response of inflammation?

SECTION IlII: APPLYING
YOUR KNOWLEDGE

L OWAd Consider the scenario and answer
the questions.

You are the nurse caring for a burn victim who
has sustained second- and third-degree burns
over 50% of the body. The family is asking you
questions about the care that is being given to
the burn victim.

1. A family member asks about the drainage they
see on the bandages. What would you tell
them?

X4 O13A <l Answer the following questions.

1. The cardinal signs of inflammation include

swelling, pain, redness, and heat. What is the
fifth cardinal sign of inflammation?

a. Loss of function

b. Altered level of consciousness
c. Sepsis

d. Fever

. The cells that are associated with allergic disor-

ders and the inflammation associated with
immediate hypersensitive reactions are known
as what? (Mark all that apply.)

a. Macrophages
b. Eosinophils
c. Mast cells

d. Neutrophils
e. Basophils

. Inflammation can be either acute or chronic.

The immune system is thought to play a role

in chronic inflammation and may be one of

the reasons chronic inflammation may persist

for days to months to years. Why is the risk of

scarring and deformity greater in chronic

inflammation than it is in acute

inflammation?

a. Chronic inflammation is the persistent
destruction of healthy tissue.

b. Fibroblasts instead of exudates proliferate
in chronic inflammation.

c. Typically, agents that evoke chronic
inflammation are infections or irritants that
penetrate deeply and spread rapidly.

d. Chronic inflammation is often the result of
allergic reactions.
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16 UNIT 1 CELL AND TISSUE FUNCTION

4. All wounds are considered contaminated at

the time the wound occurs. Usually the natu-
ral defenses in our bodies can deal with the
invading microorganisms at the time the
wound occurs; however, there are times when
a wound is badly contaminated and host
defenses are overwhelmed. What happens to
the healing process when host defenses are
overwhelmed by infectious agents?

a. The inflammatory response is shortened
and does not complete destruction of the
invading organisms.

b. Fibroblast production becomes malignant
because of hypersensitization by invading
organisms.

¢. The formation of granulation tissue is
impaired.

d. Collagen fibers cannot draw tissues
together.

. During the acute inflammatory response there
is a period called the transient phase, where
there is increased vascular permeability. What
is considered the principal mediator of the
immediate transient phase?

. Histamine

. Arachidonic acid
. Fibroblasts

. Cytokines

o n T O

6. Inflammation can be either local of systemic.

What are the most prominent systemic mani-
festations of inflammation?

a. Fever, leukocytosis or leukopenia, and the
acute-phase response

b. Fever, leukocytosis or leukopenia, and the
transition-phase response

¢. Widening pulse pressure,
thrombocytopenia, and the recovery-phase
response

d. Widening pulse pressure,
thrombocytopenia, and the latent-phase
response
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Cell Proliferation and
Tissue Regeneration
and Repair

SECTION I: LEARNING
OBJECTIVES

1.

Distinguish between cell proliferation and
differentiation.

. Describe the phases of the cell cycle.
. Explain the function of cyclins, cyclin-

dependent kinases, and cyclin-dependent
kinase inhibitors in terms of regulating the
cell cycle.

. Describe the properties of stem cells.

5. Define the terms parenchymal and stromal as

they relate to the tissues of an organ.

. Compare labile, stable, and permanent cell

types in terms of their capacity for regeneration.

. Describe healing by primary and secondary

intention.

. Explain the effects of soluble mediators and

the extracellular matrix on tissue repair and
wound healing.

. Trace the wound-healing process through the

inflammatory, proliferative, and remodeling
phases.

10. Explain the effects of malnutrition; ischemia

11.

and oxygen deprivation; impaired immune
and inflammatory responses; and infection,
wound separation, and foreign bodies on
wound healing.

Discuss the effect of age on wound
healing.

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

Cancer is a disorder of altered cell
and

2. The process of cell division results in cellular

. Proteins called

is the process of specialization
whereby new cells acquire the structure and
function of the cells they replace.

controls entry
and progression of cells through the cell
cycle.

. Kinases are enzymes that

proteins.

17



18
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Continually renewing cell populations rely
on cells of the same lineage
that have not yet differentiated to the extent
that they have lost their ability to divide.

cells remain incompletely
undifferentiated throughout life.

stem cells are pluripotent cells
derived from the inner cell mass of the
blastocyst stage of the embryo.

9. Body organs and tissues are composed of two

10.

1.

12.

13.

14.

types of structures: and

are those that continue to
divide and replicate throughout life,
replacing cells that are continually being
destroyed.

Cells that are capable of undergoing regener-
ation when confronted with an appropriate
stimulus and are thus capable of reconstitut-
ing the tissue of origin are termed

tissue is a glistening red, moist
connective tissue that contains newly formed
capillaries, proliferating fibroblasts, and
residual inflammatory cells.

The elderly have reduced and

synthesis, impaired wound
contraction, and slower reepithelialization of
open wounds.

The is often born with
immature organ systems and minimal energy
stores but high metabolic requirements—a
condition that predisposes to impaired
wound healing.

Match the key terms in Column A

with their definitions in Column B.
Column A Column B
— 1. Endothelial a. Process of cell
cells division
___ 2. Proliferation b. Leukocyte
Ed accumulation
3. Edema c. Regulate leukocyte
__ 4. Differentiation extravasation
5. Renewal d. Stimulate
o ) inflammatory
—— 6. Nitric oxide reaction in response
__ 7. Margination to injury or
infection

— 10. Cellular f

Defines the differen-
tiation potential of
stem cells

8. Thrombocytes e.
9. Mast cells

. Process of cell
specialization

g. Stimulator of
vasodilation

potency

h. Activation affects
vascular
permeability

i. Swelling due to
movement of fluid
from vasculature
into tissues

j- Stem cells’ undergo-
ing numerous
mitotic divisions
while maintaining
an undifferentiated
state space

LXSOOAAS Put the following events into the
proper order.

—

Chemotaxis

Margination and adhesion to the endothelium
Activation and phagocytosis

Transmigration across the endothelium

EXEL) Briefly answer the following.

1.

Not all cells in the body can re-enter the cell
cycle, but some will do so continuously. In
terms of regeneration and differentiation,
which types of cells will or will not re-enter
the cell cycle?

Explain the concept of wound healing by first
and second intent.
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SECTION IlII: APPLYING
YOUR KNOWLEDGE

LA Consider the scenario and answer
the questions.

You are the nurse caring for a burn victim who
has sustained second- and third-degree burns
over 50% of his body. The family is asking you
questions about the care that is being given to
the burn victim.

1. A family member asks about the drainage they

see on the bandages. What would you tell
them?

2. Several days post injury a family member asks

why the client isn’t eating. What kind of
information would give them?

SECTION IV: PRACTICING
FOR NCLEX

LSO R Answer the following questions.

1. A class of student nurses is hearing a lecture
on wound healing. The professor explains
about primary and secondary healing. The

professor continues to talk about the phases of
wound healing and states that in both primary

and secondary healing the phases of wound
healing occur at different rates. What are the
phases of wound healing? (Mark all that

apply.)

a. The activation phase

b. The proliferative phase
¢. The nutritional phase

d. The inflammatory phase
e. The maturational phase

2.

3.

4,

Hyperbaric treatment for wound healing is
used for wounds that have problems in heal-
ing due to hypoxia or infection. It works by
raising the partial pressure of oxygen in
plasma. How does hyperbaric oxygen
treatment enhance wound healing?

a. Destruction of anaerobic bacteria
b. Increased action of eosinophils
¢. Promotion of angiogenesis

d. Decrease in fibroblast activity

Wound healing is more difficult for persons at
both ends of the age spectrum, although the
reasons differ. In the elderly, wound healing is
impaired or delayed because of structural and
functional changes in the skin that occur with
aging and the chronicity of wounds the
elderly have. Why do neonates and small chil-
dren have problems with wound healing?

a. Their body is not yet capable of an inflam-
matory response

b. The fragility of their skin
¢. They don’t have the reserves needed

d. Their immune system is hypersensitive to
infectious agents

All wounds are considered contaminated at
the time the wound occurs. Usually the natu-
ral defenses in our bodies can deal with the
invading microorganisms at the time the
wound occurs; however, there are times when
a wound is badly contaminated and host
defenses are overwhelmed. What happens to
the healing process when host defenses are
overwhelmed by infectious agents?

a. The inflammatory response is shortened
and does not complete destruction of the
invading organisms.

b. Fibroblast production becomes malignant
due to hypersensitization by invading
organisms.

¢. The formation of granulation tissue is
impaired.
d. Collagen fibers can’t draw tissues together.

. In normal tissue the size of the cell population

is determined by which of the following?
a. Balance of cell proliferation

b. Death by apoptosis

<. Emergence of newly differentiated cells
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Genetic Control of
Cell Function and
Inheritance

SECTION I: LEARNING
OBJECTIVES

1.
2.

10.
11.

20

Describe the structure and function of DNA.

Relate the mechanisms of DNA repair to the
development of a gene mutation.

. Describe the function of messenger RNA,

ribosomal RNA, and transfer RNA as they
relate to protein synthesis.

. Cite the effects of posttranslational

processing on protein structure and function.

. Explain the role of transcription factors in

regulating gene activity.

. Define the terms autosomes, chromatin, meio-

sis, and mitosis.

. List the steps in constructing a karyotype

using cytogenetic studies.

. Explain the significance of the Barr body.

. Construct a hypothetical pedigree for a reces-

sive and dominant trait according to
Mendel's laws.

Contrast genotype and phenotype.

Define the terms allele, locus, expressivity, and
penetrance.

12.

13.

14.

15.

16.

Differentiate between genetic and physical
maps.

Briefly describe the methods used in linkage
studies, dosage studies, and hybridization
studies.

Describe the goals of the International
HapMap Project.

Describe the process of recombinant DNA
technology.

Characterize the process of RNA interference.

SECTION II: ASSESSING
YOUR UNDERSTANDING

LR Fill in the blank.

1.

Our genetic information is stored in the
structure of acid.

acid serves as the template for
protein synthesis.

. The complete set of proteins encoded by the

genome is known as the

. A precise complementary pairing of

and bases occurs
in the double-stranded DNA molecule.



10.

1.

12.

13.

14.

15.

16.

17.

18.
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. DNA replication is semiconservative,

meaning the parental DNA strands dissociate
and pairwith __ strands to
complete mitosis.

. Human somatic cells contain

pairs of different chromosomes.

. In the nucleus, DNA is in the form of

and during mitosis, it
condenses into

. The geneticcodeis __ repeat of

bases.

. Errors in DNA duplication are known as

A___ represents the variations in
the genetic code that are responsible for the
differences between individuals.

Messenger RNA is formed in the process of

The coding sequence of an mRNA molecule is
known as

undergoes the process of
to form a protein in the
cytosol.

Molecular _ assist in the folding
of proteins into their three-dimensional
conformation.

The degree to which a gene or particular
group of genes is activated is termed gene

DNA determines the type of biochemical
product that is needed by the cell and directs
its synthesis, butitis _ through
the process of transcription and translation
that is responsible for the actual assembly
of the products.

_ occursin the cell nucleus and
involves the synthesis of RNA from a DNA
template.

The pattern of gene expression and the
outward presentation is the

19. The position of a gene on a chromosome is
calledits ____, and alternate forms
of a gene at the same locus are called

200A__ isagraphic method for
portraying a family history of an inherited
trait

Match the key terms in Column A
with their definitions in Column B.

1.
Column A Column B
— 1. tRNA a. Used to align amino
. acids with
— 2. Transcription .
£ ribosomes for the
actors .
formation of
— 3. Penetrance protein
4. mRNA b. Ability of a gene to
Mitosi express its function
>. Mitosis c¢. Initiate and regulate
6. Meiosis transcription
7. Expressivity d. Manner in which
ch the gene is expressed
8. TOMOSOMES o Template that is
— 9. Multifactorial copied from DNA
inheritance f. Replicating germ
—_10. Single gene cells
inheritance g. Multiple alleles at

different loci affect
the outcome

h. Organized and
condensed DNA

i. One pair of genes is
involved in the
transmission of
information

j. Duplication of
somatic cells
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2. Gene-gene interactions are interesting and
complex. Match the term with the
description.

Column A Column B
— 1. Collaborative a. More than one
genes allele affects the
— 2. Multiple same trait
alleles b. One gene masks the
phenotypic effects
— 3. Complementary of another
genes nonallelic gene
— 4. Epistasis c. Each gene is mutu-
ally dependent on
_ 5. Alleles the other

d. Two different genes

influencing the
same trait interact

to produce a pheno-

type neither gene
alone could
produce.

e. Alternate forms of a

gene at the same
locus

LXK Sequencing.

1. The processing of genetic material involves
many well-organized steps. Put the following
in order, starting at transcription and ending
with the three-dimensional protein.

[ H

. Transcription
. Translation begins
mRNA moves to cytosol
. mRNA is read by ribosome complex
. Posttranslational processing
tRNA moves to ribosome
. Ribosomal subunits come together
. Formation of peptide bonds
. Final 3D protein structure

S WQ =~ 0 o N T o

LRI Briefly answer the following.

1.

N

Gregor Mendel was the first to study and char-
acterize inheritance. Explain what he did and
what he discovered.

Genetic mapping is done to allow us to know
the position of certain genes and sequences
on the chromosomes. Explain the difference
between genetic maps and physical maps. In
your explanation, describe the basic method-
ology used to construct these maps.

During meiosis, a process occurs that increases
genetic variability. Explain how this occurs.
Is it a good or bad thing?

Humans have both somatic and sex chromo-
somes. How many of each do we have and
where do they originate?

Only about 2% of the genome encodes
instructions for synthesis of proteins; the
remainder consists of noncoding regions that
serve to determine where, when, and in what
quantity proteins are made. Explain how this
occurs and describe its significance.
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SECTION IlII: APPLYING
YOUR KNOWLEDGE

Y4 aA Consider the scenario and answer
the question.

Jessica Jones, an adopted child, has been search-
ing for her parents for many years. She believes
that she has finally found her father but wants to
be 100% sure before she approaches him.

1. Is there any way for her to absolutely identify
her father before she meets him? Discuss the
use of DNA fingerprinting to identify familial
relationships.

SECTION IV: PRACTICING
FOR NCLEX

LYAONAE Answer the following questions.

1. It is the proteins that the genes encode that
make up the majority of cellular structures
and perform most life functions. What is the
term used to define the complete set of
proteins encoded by a genome?

a. Proteome
b. Protogene
¢. Nucleotomics
d. Chromosome
2. Below are the steps in cell replication. Put
them in the correct order.

A. Complementary molecule is duplicated
next to each original strand.

. Separation of the two strands of DNA
. Mitosis occurs

O N w

. Two strands become four strands

ACBD
. BADC
BDAC
. DBCA

o0 T o

3. Chromosomes contain all the genetic

content of the genome. There are 23 pairs of
different chromosomes in each somatic cell,
half from the mother and half from the
father. One of those chromosomes is the sex
chromosome. What are the other 22 pairs of
chromosomes called?

a. Ribosomes
b. Helixes

¢. Autosomes
d. Haploids

. On rare occasions accidental errors in dupli-

cation of DNA occur. What are these called?
a. Codons

b. Ribosomes

¢. Endonucleases

d. Mutations

. Most human traits are determined by multi-

ple pairs of genes, many with alternate
codes, accounting for some dissimilar forms
that occur with certain genetic disorders.
What type of inheritance involves multiple
genes at different loci, with each gene
exerting a small additive effect in
determining a trait?

a. Polygenic inheritance

b. Multifactorial inheritance
¢. Monofactorial inheritance
d. Collaborative inheritance

6. Two syndromes exhibit mental retardation as

a common feature. Both disorders have the
same deletion in chromosome 15. When

the deletion is inherited from the mother,
the infant presents with one syndrome; when
the same deletion is inherited from the
father, Prader-Willi syndrome results. What is
the syndrome when the deletion is inherited
from the mother?

a. Turner syndrome

b. Angelman syndrome
¢. Down syndrome

d. Fragile X syndrome
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7.

10.

UNIT 1 CELL AND TISSUE FUNCTION

Homozygotes are what people are called in
whom the two alleles of a given pair are the
same (AA or aa). Heterozygotes are what
people are called who have different alleles
(Aa) at a gene locus. What kind of trait is
expressed only in homozygous pairing?

a. Dominant trait
b. Single-gene trait
¢. Recessive trait
d. Penetrant trait

. The International HapMap Project was

created with two goals. One is the
development of methods for applying the
technology of these projects to the diagnosis
and treatment of disease. The other is to map
the (what) of the many closely related single
nucleotide polymorphisms in the human
genome?

a. Codons
b. Triplet code
c. Alleles
d. Haplotypes

. DNA fingerprinting is based in part on recom-

binant DNA technology and in part on those
techniques originally used in medical genetics
to detect slight variations in the genomes of
different individuals. These techniques are
used in forensic pathology to compare
specimens from the suspect with those of the
forensic specimen. What is being compared
when DNA fingerprinting is used in forensic
pathology?

a. The banding pattern

b. The triplet code

¢. The haplotypes

d. The chromosomes

There are two main approaches used in gene
therapy: transferred genes can replace
defective genes or they can selectively inhibit

deleterious genes. What are the compounds
usually used in gene therapy?

a. mRNA sequences
. Cloned DNA sequences
Sterically stable liposomes
. Single nucleotide polymorphisms

o N T

1.

12.

13.

14.

The human genome sequence is almost
exactly (99.9%) the same in all people. What
is thought to account for the differences in
each human's behaviors, physical traits, and
the susceptibility to disease is the small varia-
tion (0.01%) in gene sequence. This is termed
a

Like DNA, RNA is a long string of nucleotides
encased in a large molecule. However, there
are three aspects of its structure that makes it
different from DNA. What are these aspects?
(Mark all that apply.)

a. RNA's double strand is missing one pair of
chromosomes.

b. The sugar in each nucleotide of RNA is
ribose.

¢. RNA is a single-stranded molecule.
d. RNA's thymine base is replaced by uracil.

One of the first products to be produced
using recombinant DNA technology was
human

Cytogenetics is the study of the structure and
numeric characteristics of the cell’s chromo-
somes. Chromosome studies can be done on
any tissue or cell that grows and divides in
culture. What are the characteristics of a
chromosomal study? (Mark all that apply.)

a. The completed picture of a chromosomal
study is called karyotyping.

b. Human chromosomes are divided into
three types according to the position of
the centromere.

c. Special laboratory techniques are used to
culture body cell. They are then fixed and
stained to display identifiable banding
patterns.

d. Complementary genes and collaborative
genes are easily recognized.
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15. Genetics has its own set of definitions. Match
the word with its definition.

1. Genotype a. Traits, physical or
2. Phenotype biochemical, as-
. sociated with a

3. Pharmacogenetics .

i specific genotype

4. Somatic cell that is recogniza-

hybridization ble.

5. Penetrance b. How drugs re-
spond to an in-
dividual's
inherited char-
acteristics.

¢. The genetic in-
formation con-
tained in the
base sequence
triplet code.

d. The ability of a
gene to express
its function.

e. The fusion of
human somatic
cells with those
of a different
species to yield
a cell contain-
ing the chromo-
somes of both
species.
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Genetic and Congenital
Disorders

SECTION I: LEARNING
OBJECTIVES

1.

26

Define the terms congenital, allele, gene
locus, gene mutation, genotype, phenotype,
homozygous, heterozygous, polymorphism, gene
penetrance, and gene expression.

. Describe three types of single-gene disorders

and their patterns of inheritance.

. Explain the genetic abnormality responsible

for the fragile X syndrome.

. Contrast disorders due to multifactorial

inheritance with those caused by single-gene
inheritance.

. Describe three patterns of chromosomal

breakage and rearrangement.

. Trace the events that occur during meiosis

and explain the events that lead to trisomy
Or Mmonosomy.

. Describe the chromosomal and major clinical

characteristics of Down, Turner, and Klinefel-
ter syndromes.

. State the primary mechanism of altered body

function in mitochondrial gene disorders
and relate it to the frequent involvement of
neural and muscular tissues.

. Cite the most susceptible period of intrauterine

life for development of defects due to
environmental agents.

10.

1.

12.
13.

State the cautions that should be observed
when considering use of drugs during
pregnancy, including the possible effects
of alcohol abuse, vitamin A derivatives,
and folic acid deficiency on fetal
development.

List four infectious agents that cause
congenital defects.

Cite the rationale for prenatal diagnosis.

Describe methods used in arriving at a
prenatal diagnosis, including ultrasonog-
raphy, amniocentesis, chorionic villus
sampling, percutaneous umbilical fetal blood
sampling, and laboratory methods to deter-
mine the biochemical and genetic makeup
of the fetus.

SECTION II: ASSESSING
YOUR UNDERSTANDING

LR Fill in the blanks.

1.

defects, also known as birth
defects, abnormalities of structure, function
or metabolism that are present at the time
of birth.

. Genetic disorders are caused either by an

alteration in
single-gene sequence or
rearrangements.

that disrupts the



10.

1.

. Genes either are expressed in an individual in

a dominate, recessive, or in pairs of

.Agene ___ isa biochemical event

such as nucleotide change, deletion, or
insertion that produces a new allele.

. Genetic disorders arise in two ways: (1)

from parents or (2)
due to an acquired mutation.

. Someone who carries a gene responsible for a

disease but does not manifest the disease is
said to be a

syndrome is an autosomal
dominant disorder of connective tissue.

. X-linked inheritance patterns are

predominantly

. Specific chromosomal abnormalities can be

linked tomorethan _ identi-
fiable syndromes.

Chromosomal disorders may take the form of
alterationsinthe __ of oneor
more chromosomes or in an

number of chromosomes.

occurs when there are simulta-
neous breaks in two chromosomes from
different pairs, with exchange of chromosome
parts. In the reciprocal type, there is no loss
of information.
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Consider the following figures.
1.

N
=
¢

Pericentric Paracentric

|

\

g
@\
— T
—_—
F <
W )] Fragments

In the figure above, label the abnormality
(deletion, reciprocal translocation, Robertsonian
translocation, inversion).
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UNIT 1 CELL AND TISSUE FUNCTION

O

éél |
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Is the pedigree shown in the preceding figure for
an autosomal dominate, autosomal recessive, or
sex-linked disease?

LA ONAS Match the key concepts in Column
A with their descriptions in Column B.

Column A

1

Single-gene
disorders

Multifactorial
inheritance

Autosomal
dominant
disorder

Haploid

Chromosomal
abnormality

Autosomal
recessive

Polymorphism
Phenotype

Mutation

. Mitochondrial

disorders

Column B

a.

Single set of
chromosomes

. Disorders are mani-

fested only when
both members of
the gene pair are
affected

. Traits carried by

multiple genes and
influenced by the
environment

. The outward expres-

sion of a gene

. Affected parent has

a 50% chance of
transmitting the
disorder to each
offspring

. Follow a nonmen-

delian pattern of
inheritance

. Trisomy
. Disorders are caused

by a defective or
mutant allele at a
single-gene locus

. A biochemical

event such as
nucleotide change,
deletion, or
insertion

j- Genes have more
than one normal
allele at the same
locus

EXELE) Briefly answer the following

questions.

1. Inheritance of a genetic disease depends on

the location of the mutation within the
karyotype. What are the potential methods

of inheritance? What will determine the likeli-
hood of the offspring developing the disease?
Does the sex of the offspring make any
difference?

. Multifactorial inheritance patterns involve

many different genes and their interactions
with the environment. Predicting such
disorders is more difficult than others are, but
they do display several characteristics. Explain
these characteristics.

. Chromosomal abnormalities are among the

most common reasons for first-trimester spon-
taneous abortions as well as over 60 different
diseases. Structural changes are a common
form of chromosomal abnormalities. Explain
what a structural change is and list the poten-
tial causes.

. Why are alterations in sex chromosomes

better tolerated than alterations of autosomal
chromosomes?
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5. Mitochondrial genetic abnormalities are not
transmitted via mendelian genetics. In
addition, they tend to affect the brain and
muscle tissue. Explain why these two
characteristics of mtDNA inheritance are true.

SECTION IlII: APPLYING
YOUR KNOWLEDGE

XA Consider the scenario and answer
the questions.

A woman aged 37 is 2 months pregnant and has
a history of alcohol intake of one to two drinks a
day. She states, “My co-worker told me that
drinking alcohol can harm my baby.”

1. She asks you how having a drink or two every
day can harm her baby. What would you
respond?

2. Discuss the effects of fetal alcohol syndrome.

SECTION IV: PRACTICING
FOR NCLEX

LY VIWAR Answer the following questions.

1. Chromosomes carry 46 genes, 23 from the
mother and 23 from the father. These genes are
paired, and if both members of the gene pair
are identical the person is considered homozy-
gous. What is the person considered if both
members of the gene pair are not identical?

a. Heterozygous
b. Phenotypic
c¢. Codominant

d. Mutant
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2. An adolescent presents at the clinic with

complaints of pedunculated lesions
projecting from his skin on his trunk area.
The nurse knows that this is a sign of what?

a. Marfan syndrome
b. Neurofibromatosis—1
¢. Down syndrome
d. Klinefelter syndrome

. The parents of an infant boy ask the nurse

why their son was born with a cleft lip and
palate. The nurse responds that cleft lip and
palate are defects that are caused by many
factors. The defect may also be caused by
teratogens. Which teratogens can cause cleft
lip and palate?

a. Mumps

b. Pertussis

¢. Rubella

d. Measles

. Sometimes an individual that developed from

a single zygote is found to have two or more
kinds of genetically different cell populations.
These individuals are called what?

a. Mutant
b. Monosomy
¢. Aneuploidy
d. Mosaic

. With increasing age, there is a greater chance

of a woman having been exposed to damaging
environmental agents such as drugs,
chemicals, and radiation. These factors may act
on the aging oocyte to cause what in a fetus?

a. Down syndrome
b. Marfan syndrome
¢. Patau syndrome
d. Turner syndrome

6. The embryo is most susceptible to adverse

influences during the period from 15 to 60 days
after conception. This period is referred to as
what?

a. The period of susceptibility

b. The period of organogenesis

¢. The period of fetal anomalies

d. The period of hormonal imbalance
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7. Teratogenic substances cause abnormalities

during embryonic and fetal development.
These substances have been divided into
three classes. These classes are called
what?

a. Period of organogenesis, third trimester,
second month

b. Outside environmental substances, inside
environmental substances, internal
environmental substances.

¢. Radiation, drugs and chemical substances,
and infectious agents.

d. Drugs and chemical substances, smoking,
bacteria and virus

. Infections with the TORCH agents are
reported to occur in 1% to 5% of newborn
infants in the United States and are among
the major causes of neonatal morbidity and
mortality. Which of these are clinical and
pathologic manifestations of TORCH?

a. Microcephaly, hydrocephalus, spina
bifida

b. Pneumonitis, myocarditis, macrocephaly

Hydrocephalus, macrocephaly, thrombo-
cytopenia

d. Microcephaly, hydrocephalus,
thrombocytopenia

. The birth of a child with a defect brings with
it two issues that must be resolved quickly.
The traumatized parents need emotional sup-
port from the nurse and guidance in how to
resolve these two issues. What are these issues?

a. The immediate and future care of the
affected child, and the possibility of future
children in the family having a similar
defect.

b. The immediate and future care of the
affected child, and the possibility of the
child’s death.

¢. The possibility of future children having a
similar defect and the possibility of this
child’s death.

d. The need for financial resources and the
possibility of this child’s death.

10. Genetic counseling and prenatal screening

1.

are tools both for the parents of a child with
a defect and for those couples who want a
child but are at high risk for having a child
with a genetic problem. What are the
objectives of prenatal screening?

a. To detect fetal abnormalities and to pro-
vide information on where they can have
the pregnancy terminated if they choose
to.

b. To detect fetal abnormalities and to pro-
vide parents with information needed to
make an informed choice about having a
child with an abnormality.

c. To provide parents with information
needed to make an informed choice about
having a child with an abnormality and to
assure the prospective parents that any de-
fect in their hoped for child can be identi-
fied.

d. To allow parents at risk for having a child
with a specific defect to begin a pregnancy
with the assurance that knowledge about
the presence or absence of the disorder in
the fetus can be confirmed by testing and to
provide information on where they can
have the pregnancy terminated if they
choose to.

Match the genetic disorder (Column A) with
its kind of disorder (Column B).

Column A Column B

Marfan syndrome Single-gene disorder

Autosomal

Huntington’s chorea -
dominant

Tay-Sachs disease .
Autosomal recessive

Fragile X syndrome disorders

Sex-linked disorders
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12.

13.

14.

Although multifactorial traits cannot be pre-
dicted with the same degree of accuracy as
the mendelian single-gene mutations, charac-
teristic patterns exist. What are these charac-
teristic patterns? (Mark all that apply.)

a. Multifactorial congenital malformations
tend to involve a single organ or tissue de-
rived from the same embryonic develop-
mental field.

b. The risk of recurrence in future pregnan-
cies is for the same or a similar defect.

¢. The risk increases with increasing inci-
dence of the defect among relatives.

d. Multifactorial congenital malformations
are always present at birth.

_ isarare metabolic disorder that
affects approximately 1 in every 15,000
infants in the United States. The disorder is
caused by a deficiency of the liver enzyme
phenylalanine hydroxylase. Without a special
diet these children will die.

After conception, development is influenced
by the environmental factors that the
embryo shares with the mother. Some of
these factors can act on the developing fetus
and cause defects. These factors might be
what? (Mark all that apply.)

a. Drugs

b. Weather

¢. Air pollution
d. Radiation
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15. The U.S. Food and Drug Administration

passed a law in 1983 classitying drugs accord-
ing to their proven teratogenicity. Listed
below are the classes of drugs in random
order. Put them in order according to their
teratogenicity.

. Class X
Class A
Class C

. Class B
Class D

BDCEA
ABCDE
BCDAE
AEBCD

monNnwm»

o n oo
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Neoplasia

SECTION I: LEARNING
OBJECTIVES

. Define neoplasm and explain how neoplastic

growth differs from the normal adaptive
changes seen in atrophy, hypertrophy, and
hyperplasia.

. Distinguish between cell proliferation and

differentiation.

3. Describe the phases of the cell cycle.

10.

11.

12.

32

. Describe the properties of stem cells.

. Cite the method used for naming benign and

malignant neoplasms.

. State the ways in which benign and

malignant neoplasms differ.

. Relate the properties of cell differentiation to

the development of a cancer cell clone and
the behavior of the tumor.

. Trace the pathway for hematologic spread of

a metastatic cancer cell.

. Use the concepts of growth fraction and dou-

bling time to explain the growth of
cancerous tissue.

Describe various types of cancer-associated
genes and cancer-associated cellular and
molecular pathways.

Describe genetic events and epigenetic
factors that are important in tumorigenesis.

State the importance of cancer stem cells,
angiogenesis, and the cell microenvironment
in cancer growth and metastasis.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Explain how host factors such as heredity,
levels of endogenous hormones, and
immune system function increase the risk for
development of selected cancers.

Relate the effects of environmental factors
such as chemical carcinogens, radiation, and
oncogenic viruses to the risk of cancer devel-
opment.

Identify concepts and hypotheses that may

explain the processes by which normal cells
are transformed into cancer cells by carcino-
gens.

Characterize the mechanisms involved in the
anorexia and cachexia, fatigue and sleep dis-
orders, anemia, and venous thrombosis
experienced by patients with cancer.

Define the term paraneoplastic syndrome and
explain its pathogenesis and manifestations.

Cite three characteristics of an ideal
screening test for cancer.

Describe the four methods that are used in
the diagnosis of cancer.

Differentiate between the methods used for
grading and staging of cancers.

Explain the mechanism by which radiation
exerts its beneficial effects in the treatment
of cancer.

Describe the adverse effects of radiation
therapy.

Differentiate between the action of direct
DNA-interacting and indirect DNA-interact-
ing chemotherapeutic agents and cell cycle-
specific and cell cycle-independent drugs.



24.

25.

26.

27.

28.

Describe the three mechanisms whereby bio-
therapy exerts its effects.

Describe three examples of targeted therapy
used in the treatment of cancer.

Cite the most common types of cancer affect-
ing children.

Describe how cancers that affect children
differ from those that affect adults.

Discuss possible long-term effects of
radiation therapy and chemotherapy on
adult survivors of childhood cancer.

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

2.

10.

. Proteins called

. The term

Cancer is a disorder of altered cell
and

The process of cell division results in cellular

is the process of specialization
whereby new cells acquire the structure and
function of the cells they replace.

control entry
and progression of cells through the cell
cycle.

. Kinases are enzymes that

proteins.

. Continually renewing cell populations rely

on cells of the same lineage
that have not yet differentiated to the extent
that they have lost their ability to divide.

cells remain incompletely
undifferentiated throughout life.

stem cells are pluripotent cells
derived from the inner cell mass of the
blastocyst stage of the embryo.

refers to an abnormal
mass of tissue in which the growth exceeds
and is uncoordinated with that of the normal
tissues.

_ donotusually cause death
unless the location interferes with a vital
organs function.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

25.
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. Malignant neoplasms are less well

and have the ability to break
loose, enter the circulatory or lymphatic
systems, and form secondary malignant
tumors at other sites.

. Tumors usually are named by adding the

suffix - to the parenchymal
tissue type from which the growth
originated.

A__ isgrowth that projects from a
mucosal surface.

The term is used to designate a
malignant tumor of epithelial tissue origin.

There are two categories of malignant

neoplasms, and
cancers.
The term is used to describe the

loss of cell differentiation in cancerous tissue.

A characteristic of cancer cells is the ability
to proliferate even in the absence of

With homologous loss of gene
activity, DNA damage goes unrepaired and
mutations occur in dividing cells, leading to
malignant transformations.

The types of genes involved in cancer are
numerous, with two main categories being
the , which control cell growth
and replication, and tumor

genes, which are growth-inhibiting
regulatory genes.

is the only known retrovirus to
cause cancer in humans.

Tumor cells must double times

before there will be a palpable mass.

A common manifestation of solid tumors is
the cancer syndrome.

As cancers grow, they compress and erode
blood vessels, causing and

along with frank bleeding and
sometimes hemorrhage.

is a common side effect of
many cancers. It is related to blood loss,
hemolysis, impaired red cell production, or
treatment effects.

A tissue involves the removal of
a tissue specimen for microscopic study.
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26.

cells.

27.

Carcinogenic
agent

UNIT 1 CELL AND TISSUE FUNCTION

therapy uses high-energy parti-
cles or waves to destroy or damage cancer

is a systemic treatment that
enables drugs to reach the site of the tumor
as well as other distant sites.

Consider the following figure.

5

!

Malignant
neoplasm

1. In the flow chart above, fill in the missing
steps using the following terms: DNA damage,
alterations in genes that control apoptosis, unregu-
lated cell differentiation and growth, inactivation
of tumor suppressor genes, activation of growth-
promoting oncogenes, DNA repair, and failure
of DNA repair.

LY OI3AS Match the key terms in Column A
with their definitions in Column B.

Column A

— 1

Malignant
mass

Cellular
potency

3. Renewal

Proliferation

Column B

a.

Defines the differen-
tiation potential of
stem cells

. Undefined or less

differentiated
cellular mass

10.

13.

14.

15.

16.
17.

18.
19.

© © N o

Tumor-
initiating cells

Tumor
Apoptosis
Benign mass
Differentiation

Oncology

. Protooncogene
12.

Growth
fraction

Tumor
suppressor
gene

Genetic
instability

Epigenetic
effects

Anaplasia

Anchorage
dependence

Doubling time
pS3

. Mass of cells due to

overgrowth

. Process that removes

senescent and or
damaged cells

. Stem cells undergo-

ing numerous
mitotic divisions
while maintaining
an undifferentiated
state

f. Cancer stem cells
. Process of cell spe-

cialization

. Well-differentiated

mass of cells

i. Study of tumors

and their treatment

j. Process of cell divi-

sion

. Loss of cell

differentiation

. Changes in gene

expression without
DNA mutation

. Normal gene that

can cause cancer if
mutated

. Promote cancer

when less active

. Ratio of dividing

cells to resting cells

. Tumor suppressor

gene

. Marked by chrom-

osomal aberrations

. Epithelial cells

must be anchored
to either neighbor-
ing cells or the
underlying
extracellular matrix
to live and grow

. Time it takes for

the total mass of
cells in a tumor to
double
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LA OsAr ) Put the following terms for cellular
potency in order from the least differentiated to
the most differentiated.

. Pluripotent

a
b. Totipotent
¢. Unipotent
d

. Multipotnet

Briefly answer the following.

1. Not all cells in the body can re-enter the cell
cycle, but some will do so continuously. In
terms of regeneration and differentiation,
which types of cells will or will not re-enter
the cell cycle?

2. Compare and contrast benign tumors and
malignant tumors.

3. List the five factors used to describe benign
and malignant neoplasm.

4. Describe the process and routes of metastasis.

5. Explain how a diminished immune system
may play a role in carcinogenesis.
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6. Chemical carcinogens act in two distinct
ways. What are they?

7. Cachexia is marked by a hypermetabolic
state. Give two reasons for this and explain
the consequences.

8. What is paraneoplastic syndrome?

9. List some of the common methods used for
diagnosing cancer.

10. Cancers are graded and staged on their char-
acteristics in order to determine a treatment
regimen. Explain the grading and staging
system and how it is met.

SECTION Iil: APPLYING
YOUR KNOWLEDGE

. Ya\"1Ad Comnsider the scenario and answer
the questions.

Eight year old Joe Cheapson has been diagnosed
with acute lymphocytic leukemia (ALL). His treat-
ment plan includes placement of an implanted
central venous catheter and multiple administra-
tions of chemotherapy. Joe says, “NO! I don'’t
want to be stuck with needles all the time.”

1. What would you tell Joe to decrease his anxiety?
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2. How would you explain the way chemotherapy
works to Joe’s parents?

SECTION IV: PRACTICING
FOR NCLEX

LXKl Answer the following questions.

1. The nurse has provided an educational session
with a 56-year-old man, newly diagnosed with
a benign tumor of the colon. The nurse knows
that the patient needs further teaching when
he makes which remark?

a. This tumor I have, will I die from it?

b. Even though benign tumors can’t stop
growing, they aren’t considered cancer.

¢. Benign tumors still produce normal cells
different from other cells around them.

d. This kind of tumor can’t invade other or-
gans or travel to other places in the body
to start new tumors.

2. The nurse on an oncology floor has just admit-
ted a patient with metastatic cancer. The patient
asks how cancer moves from one place to
another in the body. What would the nurse
answer?

a. The cancer cells are not able to float
around the original tumor in body fluids.

b. Cancer cells enter the body’s lymph
system and thereby spread to other parts
of the body.

¢. Cancer cells are moved from one place
in the body to another by transporter cells.

d. Cancer cells replicate and form a chain
that spreads from the original tumor site
to the site of the metastatic lesion.

3. It is well known that cancer is not a single

disease. It follows then that cancer does not
have a single cause. It seems more likely

that the occurrence of cancer is triggered by
the interactions of multiple risk factors. What
are identified risk factors for cancer?

a. Body type, age, and hereditary

b. Radiation, cancer-causing viruses, and
color of skin

¢. Hormonal factors, chemicals, and im-
munologic mechanisms

d. Immunologic mechanisms, cancer-causing
viruses, and color of skin

. Several cancers have been identified as inher-

itable through an autosomal dominant gene.
People who inherit these genes are generally
only at increased risk for developing the
cancer. There is one type of cancer, however,
that is almost certain to develop in someone
who inherits the dominant gene. Which can-
cer carries the highest risk of developing in
someone who carries the gene?

a. Retinoblastoma

b. Osteosarcoma

Acute lymphocytic leukemia
d. Colon cancer

o]

. One group of chemical carcinogens is called

indirect-reacting agents. Another term for
these agents is procarcinogens, which become
active only after metabolic conversion. One
of the most potent procarcinogens is a group
of dietary carcinogens called:

a. Polycyclic aromatic hydrocarbons
b. Aflatoxins

c. Initiators

d. Diethylstilbestrol
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6. In some cancers, the presenting factor is an

effusion, or fluid, in the pleural, pericardial,
or peritoneal spaces. Research has found that
almost 50% of undiagnosed effusions in peo-
ple not known to have cancer turn out to be
malignant. Which cancers are often found
because of effusions?

a. Colon and rectal cancers
b. Lung and ovarian cancers
¢. Breast and colon cancers
d. Ovarian and rectal cancers

. Tumor markers are used for screening, estab-
lishing prognosis, monitoring treatment, and
detecting recurrent disease. Which serum
tumor markers have been proven to be
among the most useful in clinical practice?

a. Prostate-specific antigen and deoxyribonu-
cleic acid

b. Deoxyribonucleic acid and carcinoembry-
onic antigen

¢. Alpha-fetoprotein and human chorionic
gonadotropin

d. Chorionic gonadotropin and cyclin-de-
pendent kinases

. Cranial radiation therapy (CRT) has been
used to treat brain tumors, ALL, head and
neck soft tissue tumors, and retinoblastoma
in children. Childhood cancer survivors who
had CRT as therapy for their cancers are
prone to growth hormone deficiency. In
adults, what is growth hormone deficiency
associated with?

a. Hypocalcemia

b. Cardiovascular longevity

¢. Hyperinsulinemia

d. Dyslipidemia

. A big difference in the treatment of
childhood cancer as opposed to adult cancer
is that chemotherapy is the most widely used

treatment therapy for childhood cancer.
What is the reason for this?

a. Pediatric tumors are more responsive to
chemotherapy than adult cancers.

b. Children do not tolerate other forms of
therapy as well as adults do.

¢. Children do not complain about the
nausea and vomiting caused by
chemotherapy like adults do.

d. Children think losing their hair is “cool.”

CHAPTER 7 NEOPLASIA 37

10. The inherent properties of a tumor that deter-

11.

12.

13.

mine how the tumor responds to radiation is
called radiosensitivity. When radiation is
combined with cytotoxic drugs it has been
noted that there is a radiosensitizing effect on
tumor cells. Which drug is considered a
radiosensitizer?

a. Doxorubicin
b. Cisplatin

¢. Vincristine
d. Docetaxel

Cancer is a disorder of altered cell differentia-
tion and growth. Theterm
refers to an abnormal mass of tissue in which
the growth exceeds and is uncoordinated
with that of the normal tissues.

A woman diagnosed with breast cancer asks
the nurse how a malignant tumor in her
breast could spread to other parts of her
body. The nurse answers that a malignant
neoplasm is made of up less well-
differentiated cells that have which of the
following abilities? Select all that apply.

a. Break loose

b. Reinvade their original site

¢. Enter the circulatory or lymphatic systems

d. Be excreted through the alimentary canal

e. Form secondary malignant tumors at
other sites

Cancer cells differ from normal cells in many
ways. They have lost the ability to accurately
communicate with other cells, and they do
not have to be anchored to other cells to sur-
vive. How else are they different from other
cells? Select all that apply.

a. Cancer cells have an increased tendency
to stick together.

b. Cancer cells have an unlimited life span.
Cancer cells have lost contact inhibition.

d. Cancer cells need increased amounts of
growth factor to proliferate.

e. Cancer cells are termed genetically unstable.
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14. Match the following types of cancer with 15. Childhood cancers are often diagnosed late in
their screening tests. the disease process because the signs and
Type of Cancer Screening Test symptoms mimic other childhood diseases.
However, with the huge strides in treatment
1. Malignant a. Mammography methods more and more children survive
melanoma b. Self-examination childhood cancer. These survivors face the
2. Prostatic ¢. Pap smear uncertainty of what the life-saving treatment
) ) they received during their childhood may
3. Cervical d. PSA produce what late effects? Select all that apply.
4. Breast a. Cardiomyopathy and pulmonary fibrosis

b. Cognitive dysfunction and hormonal
dysfunction

¢. Second malignancies and liver failure
d. Impaired growth and second malignancies
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Disorders of Fluid,
Electrolyte, and
Acid-Base Balance

SECTION I: LEARNING 8. Describe measures that can be used in assessing
OBJECTIVES body fluid levels and sodium concentration.
9. Describe the causes, manifestations, and

. Define the terms electrolyte, ion, and nonelec-
trolytes.

. Differentiate the intracellular from the
extracellular fluid compartments in terms of
distribution and composition of water, elec-

tem, renin-angiotensin-aldosterone system,
and antidiuretic hormone.

10.

treatment of psychogenic polydipsia.

Describe the relationship between antidiuretic
hormone and aquaporin channels in reabsorp-
tion of water by the kidney.

trolvt d oth ticallv acti 11. Compare the pathology, manifestations, and
r(i }; €3, and other osmotically aclive treatment of diabetes insipidus and the

sotutes. syndrome of inappropriate antidiuretic

. Relate the concept of a concentration gradi- hormone.
ent to the processes of diffusion and osmosis. 12. Compare and contrast the causes, manifesta-

. Describe the control of cell volume and the tions, and treatment of isotonic fluid volume
effect of isotonic, hypotonic, and hypertonic deficit, isotonic fluid volume excess,
solutions on cell size. hypotonic hyponatremia, and hypertonic

hyponatremia.

. Describe factors that control fluid exchange yP
between the vascular and interstitial fluid 13. Characterize the distribution of potassium in
compartments and relate them to the devel- the body and explain how extracellular
opment of edema and third spacing of extra- potassium levels are regulated in relation to
cellular fluids. body gains and losses.

. Describe the manifestations and treatment of 14. State the causes of hypokalemia and
edema. hyperkalemia in terms of altered intake, out-

ut, and transcellular shifts.

. State the functions and physiologic mecha- put
nisms controlling body water levels and 15. Relate the functions of potassium to the man-
sodium concentration, including the effective ifestations of hypokalemia and hyperkalemia.
circulating volume, sympathetic nervous sys- 16. Describe methods used in diagnosis and

treatment of hypokalemia and hyperkalemia.
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17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

UNIT 2 INTEGRATIVE BODY FUNCTIONS

Describe the associations among intestinal
absorption, renal elimination, bone stores,
and the functions of vitamin D and
parathyroid hormone in regulating calcium,
phosphate, and magnesium levels.

State the difference between ionized and
bound forms of calcium in terms of
physiologic function.

Describe the mechanisms of calcium gain
and loss and relate them to the causes of
hypocalcemia and hypercalcemia.

Relate the functions of calcium to the
manifestations of hypocalcemia and
hypercalcemia.

Describe the mechanisms of phosphate
gain and loss and relate them to causes of
hypophosphatemia and hyperphosphatemia.

State the definition of an acid and a base.

Describe the three forms of carbon dioxide
transport and their contribution to acid-base
balance.

Define pH and use the Henderson-
Hasselbalch equation to calculate the pH
and to compare compensatory mechanisms
for regulating pH.

Describe the intracellular and extracellular
mechanisms for buffering changes in body
pH.

Compare the role of the kidneys and
respiratory system in regulation of acid-base
balance.

Explain how the transcellular hydrogen-
potassium exchange system contributes to
the regulation of pH.

Differentiate the terms acidemia, alkalemia,
acidosis, and alkalosis.

Describe a clinical situation involving an
acid-base disorder in which both primary and
compensatory mechanisms are present.

Define metabolic acidosis, metabolic
alkalosis, respiratory acidosis, and respiratory
alkalosis.

Explain the use of the plasma anion gap in
differentiating types of metabolic acidosis.

List common causes of metabolic and respi-
ratory acidosis and metabolic and respiratory
alkalosis.

33.

Contrast and compare the clinical manifesta-

tions and treatment of metabolic and respira-
tory acidosis and of metabolic and respiratory
alkalosis.

SECTION II: ASSESSING
YOUR UNDERSTANDING

LR Fill in the blanks.

1.

10.

11.

12.

13.

. The

The consists of fluid contained
within all of the billions of cells in the body.

contains all the fluids out-
side the cells, including those in the intersti-
tial or tissue spaces and blood vessels.

are substances that dissociate in
solution to form ions.

. Particles that do not dissociate into ions such

as glucose and urea are called

is the movement of charged or
uncharged particles along a concentration
gradient.

is the movement of water
across a semipermeable membrane.

refers to the osmolar concent-
rationin1 Lof solutionand __ to
the osmolar concentration in 1 kg of water.

. The predominant osmotically active particles

in the extracellular fluid are
and its associated anions (ClI~ and HCO;3;").

. The difference between the calculated and

measured osmolality is called the

proteins and other organic
compounds cannot pass through the
membrane.

The membrane pump continu-
ously removes three Na* ions from the cell
for every two K* ions that are moved back
into the cell.

refers to the movement of water
through capillary pores because of a mechan-
ical, rather than an osmotic, force.

The ___ represents an accessory
route whereby fluid from the interstitial
spaces can return to the circulation.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

CHAPTER 8 DISORDERS OF FLUID, ELECTROLYTE, AND ACID-BASE BALANCE

is a palpable swelling prod-
uced by expansion of the interstitial fluid
volume.

Edema due to decreased capillary colloidal
osmotic pressure usually is the result of inad-
equate production or abnormal loss of

_ edema occurs at times when
the accumulation of interstitial fluid exceeds
the absorptive capacity of the tissue gel.

_ represent an accumulation or
trapping of body fluids that contribute to body
weight but not to fluid reserve or function.

Water losses that occur through the skin and
lungs are referred to as because
they occur without a person’s awareness.

Most sodium losses occur through the

The major regulator of sodium and water
balance is the maintenance of the

RAAS exerts its action through
and

is primarily a regulator of water
intake and is a regulator of

water output.

involves compulsive water
drinking and is usually seen in persons with
psychiatric disorders, most commonly schizo-
phrenia.

(DI) is caused by a deficiency of
or a decreased response to antidiuretic
hormone (ADH).

Disorders of sodium concentration produce
a change in the osmolality of the extracellu-
lar fluid (ECF) with movement water from
the ECF compartment into the intracellular
fluid (ICF) compartment, known as
_ ,orfrom ICF compartment
into the ECF fluid compartment known as

When the effective circulating blood volume
is compromised, the condition is often referred
to as

cause sequestering of ECF in
the serous cavities, extracellular spaces in
injured tissues, or lumen of the gut.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

41

Fluid volume excess represents an

expansion of the ECF
compartment with increases in both interstitial
and vascular volumes.

represents a plasma sodium
concentration below 135 mEq/L.

_ hyponatremia represents reten-
tion of water with dilution of sodium while
maintaining the ECF volume within a normal
range.

MDMA (Ecstasy) and its metabolites have
been shown to produce enhanced release of
from the hypothalamus.

_ implies a plasma sodium level
above 145 mEq/L.

Hypernatremia represents a deficit of
in relation to the body’s
sodium stores.

. The effects of aldosterone on potassium

elimination are mediated through a
_ located in the late distal and
cortical collecting tubules of the kidney.

The is determined by the ratio
of ICF to ECF potassium concentration.

With severe , the resting
membrane approaches the threshold
potential causing sustained subthreshold
depolarization with a resultant inactivation
of the sodium channels and a net decrease in
excitability.

The renal processes that conserve potassium
during interfere with the
kidney’s ability to concentrate urine.

Chronic hyperkalemia is usually associated
with

The signs and symptoms of potassium
are closely related to a decrease
in neuromuscular excitability.

acts to sustain normal plasma
levels of calcium and phosphate by increasing
their absorption from the intestine. It also is
necessary for normal bone formation.

serves as a cofactor in the gen-
eration of cellular energy and is important in
the function of second messenger systems.
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42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54,

UNIT 2 INTEGRATIVE BODY FUNCTIONS

The manifestations of acute
reflect the increased neuromuscular excitability.

The manifestations of result
from a decrease in cellular energy stores due
to deficiency in ATP.

Many of the signs and symptoms of a
phosphate excess are related to a
deficit.

acts as a cofactor in many intra-
cellular enzyme reactions, including the
transfer of high-energy phosphate groups in
the generation of ATP from adenosine
diphosphate.

Normally, the concentration of body acids
and bases is regulated so that the pH of extra-
cellular body fluids is maintained within a
verynarrowrangeof __ to

The H" concentration is commonly expressed
in terms of the

Acids are continuously generated as by-
products of processes.

Physiologically, these acids fall into two
groups: the acid H,COj3 and all
other acids.

The content of the blood can
be calculated by multiplying the partial
pressure of CO, (Pco,) by its solubility
coefficient.

The metabolism of and other
substances results in the generation of fixed
or nonvolatile acids and bases.

The plasma pH can be calculated using an
equation called the

The
ple ECF buffer.

buffer system is the princi-

is a systemic disorder caused by
an increase in plasma pH due to a primary
excess in HCO;".
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55. Metabolic alkalosis also leads to a compensa-
tory with development of
various degrees of and respira-
tory acidosis.

56. Respiratory occurs in acute or
chronic conditions that impair effective
alveolar ventilation and cause an
accumulation of Pco,,

57. Respiratory is caused by hyper-
ventilation or a respiratory rate in excess of
that needed to maintain normal plasma

LA Consider the following figure.

o
o ~
%
- ( /"‘a Blood volume
Serum osmolality s s&

’ »

ul
-

J—

- — - - Feedback

Complete the above flow chart using the following

terms:

Extracellular water volume

Thirst

Secretion of ADH

Reabsorption of water by the kidney
Water ingestion



CHAPTER 8 DISORDERS OF FLUID, ELECTROLYTE, AND ACID-BASE BALANCE

A
6.9 7.9

HCO3” H,CO3
(mEg/L) (mEqg/L)

A Ratio: HCO3™: H,CO3 = 20:1

7.4

HCO3”
(mEq/L)

B Ratio: HCO5™: H,CO; = 10:1

HCOj5 H,CO5
(mEg/L) (mEqg/L)
C Ratio: HCO3™: H,CO4 = 20:1

In the diagram above, label each scale to reflect
the acid-base state and if there is any compensa-
tion present.

e Normal, pH 7.4

e Metabolic acidosis

43

pH=6.1+10g,q (ratio HCO3™: H,COg)

7.4

HCOZ

(mEqg/L)
D Ratio: HCO3™: H,CO5 = 40:1
7.4
3
6.9 7.9
056
HCO5” H,CO4
(mEg/L) (mEg/L)
E Ratio: HCO3™: H,CO5 = 20:1

e Metabolic acidosis with respiratory compensa-
tion

e Respiratory alkalosis

¢ Respiratory alkalosis with renal compensation
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UNIT 2 INTEGRATIVE BODY FUNCTIONS

LXK Match the key terms in Column A
with their definitions in Column B.

1.

Column A

1. Cations

2. Osmotic

pressure

3. Capillary

colloidal
osmotic
pressure

4. Tonicity

5. Generalized

edema

6. Glomerulone-

phritis

7. Isotonic

solution

8. Obligatory

urine output

9. Anions

10. Lymphedema

Column B

a.

Effective
osmolality same as
the ICF

. Effect that the effec-

tive osmotic pressure
of a solution on cell
size because of water
movement across
the cell membrane

Positively charged
ions

. Negatively charged

ions

Osmotic pressure
generated by the
plasma proteins
that do not pass
through the pores
of the capillary wall

Increased
permeability of
glomerulus to
proteins

. Pressure by which

water is drawn into
a solution through
a semipermeable
membrane

. Urine output that is

required to
eliminate wastes

. Edema due to

impaired lymph
drainage

. The result of

increased vascular
volume

2.

Column A

3.

1.
2.
3.

10.

SIADH
Aldosterone

Hypernatr-
emia

Circulatory
overload

Hyponatremia
Baroreceptors
Nephrogenic
diabetes
insipidus
Osmoreceptors
ANP

Hypodipsia

Column A

. Amphoteric
. Acid
. Whole

blood buffer
base

Delta gap
MELAS

Excess
base loading

Base

Carbonic
anhydrase

Column B

a.

State of fluid
volume excess
affecting cardiac
function

. Hypertonic concen-

tration
Hypotonic dilution

. Failure of the nega-

tive feedback system
that regulates the
release and
inhibition of ADH

Renal insensitivity
to ADH

Decrease in the abil-
ity to sense thirst

. Respond to changes

in ECF osmolality
by swelling or
shrinking

. Acts at the cortical

collecting tubules to
increase sodium
reabsorption

Increases sodium
excretion by the
kidney

Respond to pressure-
induced stretch of
the vessel walls

Column B

a.

b.

Molecule that can
release an H*

Acute increases in
HCO3™

Genetic mitochon-
drial disorder

. Ion or molecule that

can accept an H*

Can function as
acid or base

Increase in plasma
Pco,
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CHAPTER 8 DISORDERS OF FLUID, ELECTROLYTE, AND ACID-BASE BALANCE

9. Hypercapnia
an acid or base in a

___10. Dissociation

buffer system disso-
ciates

h. Anion gap of urine

constant

i. Measures the level of

all the buffer

systems of the blood

j. Catalyzes bicarbon-
ate reaction

LR Draw a flow chart that puts the

following steps of calcium concentration by
parathyroid hormone in order. Include the
involved organs: parathyroid glands, bone,
kidney, and intestine.

Increased serum calcium

Increased intestinal calcium absorption
Activated vitamin D

Decreased calcium elimination

Release of calcium from bone
Decreased serum calcium

Release of parathyroid hormone

LA Briefly answer the following.

1. Compare and contrast the ICF from the ECE.

g. The degree to which

2. What are the forces that control the

movement of water between the capillary
and interstitial spaces?

3. What are the physiological mechanisms that

produce edema?

4. How are sodium and water levels maintained

in the body?

45

5. What are the three types of polydipsia?

10.

11.

12.

. What are the physical manifestations of an

isotonic volume expansion?

. What are the changes seen in an electro-

cardiogram during hypokalemia and why are
they present?

. What are the systemic effects of hypercalcemia?

. Why does someone with kidney disease need

to worry about the integrity of the skeletal
system?

How are pH and K" related? How do they
serve as a buffer?

How do the kidneys regulate acid-base
balance?

What are the two types of acid-base disorders?
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SECTION III: APPLYING
YOUR KNOWLEDGE

LY O\'"NAdl Consider the scenario and answer
the questions.

Case study: The parents of a 10-year-old child
arrive at the burn unit to see their child for the
first time since her admission. The client was
admitted 8 hours ago with second- and third-
degree burns over 60% of her body. She is
edematous and in pain.

a. The parents state, “When we left here, just a
tew hours ago, she wasn'’t all swollen like that.
What causes all that swelling?” What answer
would you give?

b. The doctor explains to the parents that because
their daughter has a large burned area she has
lost a large amount of fluid. The concern for the
client is now not only the burn, but a disorder
called fluid volume deficit. After the doctor
leaves, the parents ask the nurse if the doctor is
sure their daughter has fluid volume deficit.
What should the nurse know about fluid
volume deficit?

. Ya\'"[1A ] Consider the scenario and answer
the questions.

A college student is brought to the emergency
department by her friend. It is reported by the
young woman'’s friend that they found her
wandering around outside the dorm and she did
not know where she was or why she was there.
The friend stated that the young woman had com-
plained of being “very tired” lately and she had
lost weight because she was not eating or drinking.
Vital signs are: blood pressure, 118/78; respiration,
30; pulse, 66. An ABG is ordered and results are:
PO, of 95; Pco, 35; HCO;5™ of 20, and a pH of 7.1.

1. What are this patient’s laboratory values
indicative of?

2. The physician orders a blood glucose level to
be drawn. Why would a blood glucose level be
important for this patient?

SECTION IV: PRACTICING
FOR NCLEX

LR Answer the following questions.

1. Edema is an excess in the interstitial fluid
volume. What mechanisms play a part in the
formation of edema? (Mark all that apply.)

a. Mechanisms that increase capillary perme-
ability

b. Mechanisms that increase capillary
filtration pressure

¢. Mechanisms that increase capillary
colloidal osmotic pressure

d. Mechanisms that produce obstruction to
the flow of lymph

e. Mechanisms that decrease capillary
colloidal osmotic pressure

2. Match the following elements with their
actions in the body.

Element Action in the Body

—

Increases the
absorption of calcium
from the intestine

2

3. Calcitriol b. Required for cellular

4. Phosphate energy metabolism

5 ¢. Needed for metabolism

of glucose, fat, and
protein

d. Regulates the ECF
volume

. Sodium a.

. Potassium

. Magnesium

e. Maintenance of the
osmotic integrity of
cells
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3. The effective circulating volume is the major

regulator of water balance in the body. What
else does it regulate?

a. Sodium
b. Magnesium
c¢. Calcium
d. Potassium

. Psychogenic polydipsia is most commonly
seen in people with schizophrenia. It is a dis-
ease that involves compulsive water drinking
without thirst and excessive urine output. It
may be worsened by things that cause by
excessive ADH secretion. What may be
reasons that there is excessive ADH secretion
in the body?

a. Excessive sleeping combined with irregular
eating

b. Antipsychotic medications and smoking

¢. An increased need in the aquaporin chan-
nel and coffee drinking

d. Antipsychotic medications and coffee
drinking

. There are two types of diabetes insipidus (DI),
neurogenic and nephrogenic. In nephrogenic
DI there is an inability of the kidney to concen-
trate urine and to conserve free water. Nephro-
genic DI can be either genetic or acquired.
What are the causes of nephrogenic DI?

a. Head injury and cranial surgery

b. Oral antidiabetic drugs and smoking

¢. Lithium and hypokalemia

d. Hypocalcemia and hypernatremia

. In a person with fluid volume deficit, there is

a dehydration of brain and nerve cells. What

can occur if fluid volume deficit is corrected

to rapidly?

a. Nerve cells absorb too much sodium and
cease to function

b. Brain cells shut down to prevent cerebral
edema

c. Fluid volume increases at a rate the body
cannot tolerate

d. Cerebral edema occurs with potentially
severe neurologic impairment

7.

10.

11.

Potassium is the major cation in the body. It
plays many important roles, including the
excitability of nerves and muscles. Where is
this action particularly important?

a. The heart
b. The brain
¢. The lungs
d. The liver

. Vitamin D, officially classified as a vitamin,

functions as a hormone in the body. What
other hormone is necessary in the body for
vitamin D to work?

a. Thyroid hormone

b. Parathyroid hormone
¢. Antidiuretic hormone
d. Angiotensin-II

. The sodium-phosphate cotransporter (NPT2)

creates the action by which phosphate is
reabsorbed from the filtrate in the proximal
tubule. NPT2 is inhibited by phosphatonin.
What condition can cause an overproduction
of phosphatonin resulting in
hypophosphatemia?

a. Tumor-induced osteomyelitis

b. Tumor-induced hypopituitarism

¢. Tumor-induced syndrome of antidiuretic
hormone

d. Tumor-induced osteomalacia
Magnesium levels are important indicators to

a variety of bodily functions. What is severe
hypermagnesemia associated with?

a. Muscle and respiratory paralysis

b. Cardiac arrest and 2° pulmonary paralysis
¢. Complete heart block and cardiac arrythmias
d. Cardiac arrythmias and respiratory paralysis
To calculate the H,CO; content of the
blood, you need to measure the Pco, (partial

pressure of CO,) by its solubility coefficient.
What is the solubility coefficient of CO,?

a. 0.03
b. 0.3
c. 0.04
d. 0.4
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12.

13.

14.

15.

16.

UNIT 2 INTEGRATIVE BODY FUNCTIONS

The body regulates the pH of its fluids by
what mechanism? (Mark all that apply.)

a. Chemical buffer systems of the body fluids
b. The liver

¢. The lungs

d. The cardiovascular system

e. The kidneys

By reabsorbing HCOj; from the glomerular
filtrate and excreting H* from the fixed acids
that result from lipid and protein metabolism,
the kidneys work to return or maintain the
pH of the blood to normal or near-normal
values. How long can this mechanism
function when there is a change in the pH of
body fluids?

a. Minutes

b. Hours

c¢. Days

d. Weeks

Laboratory tests give us very valuable
information about what is happening in the
body. What laboratory test is a good indicator
of the how the buffer systems in the body are
working?

a. Acid-base test

b. Urine acidity test

c. H"level test

d. Base excess or deficit test

There are both metabolic and respiratory
effects on the acid-base balance in the body.

How do metabolic disorders change the pH of
the body?

a. Alter the plasma Hcos;

b. Alter urine H" content

c. Alter CO,levels in the lungs

d. Alter O, levels in the major organ systems
The body has built-in compensatory mecha-
nisms that take over when correction of pH is
not possible or cannot be immediately

achieved. What are these compensatory
mechanisms considered?

a. Long-term measures that back up first-line
correction mechanisms

b. Interim measures that permit survival

c. Short-term measures that depend on first-
line correction mechanisms

d. Ways to correct the primary disorder

17.

18.

19.

20.

Metabolic acidosis has four main causes.
Which laboratory test is used to determine
the cause of metabolic acidosis?

a. Acid-base deficit

b. Arterial blood gas

¢. Anion gap

d. Serum bicarbonate

A change in the pH of the body affects all
organ systems. When the pH falls to less than

7.0, what can occur in the cardiovascular
system? (Mark all that apply?)

a. Vasodilate the vascular bed, causing the
client to go into shock

b. Vasoconstrict the vascular bed to preserve
the primary organs

¢. Increase cardiac contractility, causing
cardiac dysrhythmias

d. Reduce cardiac contractility, causing
cardiac dysrhythmias

Respiratory acidosis occurs at a time when
the plasma pH falls below 7.35, and arterial
Pco, rises above 50 mm Hg. Because CO, eas-
ily crosses the blood-brain barrier, what signs
and symptoms of respiratory acidosis might
you see? (Mark all that apply.)

a. Irritability

b. Muscle twitching

¢. Psychological disturbances

d. Seizures

e. Psychotic breaks

Respiratory alkalosis is caused by hyperventi-
lation, which is recognized as a respiratory
rate in excess of that which maintains

normal plasma Pco, levels. What is a
common cause of respiratory alkalosis?

a. Hyperventilation syndrome
b. Hypoventilation syndrome
c. Cluster breathing

d. Kussmaul breathing

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



Stress and Adaptation

SECTION I: LEARNING

SECTION II: ASSESSING

OBJECTIVES YOUR UNDERSTANDING
1. Cite Cannon’s four features of homeostasis. Fill in the blanks.

2,

Describe the components of a control
system, including the function of a negative
feedback system.

3. State Selye’s definition of stress.

10.

11.

12.

13.

Define stressor.

Explain the interactions among components
of the nervous system in mediating the stress
response.

Describe the stress responses of the neuroen-
docrine and immune, and the musculoskele-
tal system.

Explain the purpose of adaptation.

List factors that influence a person’s adaptive
capacity.
Contrast anatomic and physiologic reserve.

Propose a way by which social support may
serve to buffer challenges to adaptation.

Describe the physiologic and psychological
effects of a chronic stress response.

Describe the three states characteristic of
posttraumatic stress disorder.

List five nonpharmacologic methods of treat-
ing stress.

1.

. Selye described

. There is evidence that the

The ability of the body to function and
maintain under conditions of
change in the internal and external environ-
ment depends on the thousands of

control systems that regulate
body function.

is achieved only through a
system of carefully coordinated physiologic
processes that oppose change.

. Most control systems in the body operate by

feedback mechanisms.

— asastate mani-
fested by a specific syndrome of the body
developed in response to any stimuli that
made an intense systemic demand on it.

. Stress may contribute directly to the produc-

tion or exacerbation of a

axis,
the hormonal, and the
—  nervous systems are
differentially activated depending on the

type and intensity of the stressor.

. Human beings, because of their highly devel-

oped nervous system and intellect, usually
have alternative mechanisms for

and have the ability to control many aspects
of their environment.
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UNIT 2 INTEGRATIVE BODY FUNCTIONS

8. The means used to attain this balance are —10. Coping . Stressor that
called mechanisms produces a response
9. isconsidered a restorative func- e. Enhances stress-
tion in which energy is restored and tissues induced release of
are regenerated. vasopressin from the
. . posterior pituitary
0. is commonly used in excess f. Ability of body sys-

and can suppress the immune system.

Consider the following figure.

tems to increase
their function given
the need to adapt

g. Regulation of heart
rate and vasomotor
tone

h. Suppresses
osteoblast activity,
hematopoiesis, and
protein synthesis

i. Stimulates the adre-
nal gland to synthe-
size and secrete the
glucocorticoid hor-
mones

j- Increases water
retention by the kid-
neys and produces
vasoconstriction of
blood vessels

1. In the above figure, trace the activation of the
hypothalamus to the release of corticotrophin to
the effect on the adrenal gland and to the final
release of cortisol. Also, label the locus ceruleus.

LRI Briefly answer the following.

1. How does the body regulate and maintain
homeostasis? Give one example.

LXIOAS Match the key terms in Column A
with their definitions in Column B.

Column A Column B

— 1. Conditioning a. A personality
factors characteristic that
includes a sense of

__ 2. Antidiuretic

hormone having control over 5 pegcribe the stages of general adaptation
the environment syndrome.
—— 3. Baroreflex b. Factors used to cre-

ate a new balance
between a stressor
and the ability to

deal with it

___ 6. Angiotensin II c. Physiologic changes 3. Stress will activate numerous body systems.

in the neuro- Many are based in neuroendocrine activity.

endocrine, auto- List the effects of neuroendocrine activation

nomic, and immune in response to stress.
systems in response
to real or perceived
challenges to home-
ostasis

__ 4. Allostasis

___ 5. Physiologic
reserve

__ 7. Hardiness
__ 8. Cortisol
__ 9. ACTH
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4. Trained athletes use physiological and
anatomic reserve to achieve top-level perform-
ance. Explain and give examples of how this is
accomplished.

5. What are the physiologic and anatomic causes
of posttraumatic stress disorder?

SECTION IllI: PRACTICING
FOR NCLEX

LT Answer the following questions.

1. The control systems of the body act in many
ways to maintain homeostasis. These control
systems regulate the functions of the cell and
integrate the functions of different organ sys-
tems. What else do they do?

a. Control life processes
b. Feed cells under stress
¢. Act on invading organisms
d. Shut down the body at death
2. It has long been known that our bodies need

a stable internal environment to function
optimally. What serves to fulfill this need?

a. Organ systems
b. Control systems
¢. Biochemical messenger systems
d. Neurovascular systems

3. The general adaptation syndrome is what
occurs in the body in response to stressors.
When the body’s defenses are depleted, signs
of “wear and tear” or systemic damage appear.
Which of the following diseases have been
linked to stress and are thought to be encour-

aged by the body itself when it can no longer
adapt to the stress in a healthy manner?

a. Psychotic disorders

b. Osteogenesis sarcomas

¢. Rheumatic disorders

d. Infections of the head and neck

CHAPTER 9 STRESS AND ADAPTATION 51

4. A number of responses occur in the body to

the release of neurohormones when the body
encounters stress, including which of the fol-
lowing?

a. Increase in appetite

b. Decreased cerebral blood flow

¢. Decrease in awareness

d. Inhibition of reproductive function

. Chronic and excessive activation of the stress

response has been shown to play a part in the
development of long-term health problems.
The stress response can also result from
chronic illness. Which health problems have
been linked to a stress response that is
chronic and excessive?

a. Suicide and immune disorders

b. Depression and renal disease

¢. Immune disorders and brain tumors

d. Suicide and thrombosis in the extremities

. Our body’s response to psychological

perceived threats is not regulated to the same
degree as our body’s response to physiologic
perceived threats. The psychological
responses may be:

a. Appropriate and limited.

b. Inappropriate and sustained.

¢. Regulated by a positive feedback system

d. The result of a baroreflex-mediated response

. Adaptation implies that an individual has

successtully created a new balance between
the stressor and the ability to deal with it.
The safety margin for adaptation of most
body systems is considerably greater than
that needed for normal activities. The
method of adaptation that allows the body
to live with only one of a pair of organs (i.e.,
one lung or one kidney) is called?

a. Genetic endowment
b. Physiologic reserve
¢. Anatomic reserve

d. Health status
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8. Psychosocial factors can impact the body’s
response to stress either positively or
negatively. It has been shown that social
networks play a part in the psychosocial and
physical integrity of a person. How do social
networks affect how a body deals with stress?

10.

11.

12.

13.

a.

By stepping in and making decisions for
the person

By reapportioning the finances of the person
By mobilizing the resources of the person

. By protecting the person from other

internal stressors

. The acute stress response can be detrimental in

people with pre-existing physical or mental
health problems. In which of these clients could
the acute stress response cause further problems?

a.
b.

C
d.

Client who is post resection of a brain tumor

Client who is schizophrenic and off his or
her medications

Client with a broken femur
Client with heart disease

Some clients experience chronic activation of
the stress response as a result of experiencing
a severe trauma. Which of the following is
the disorder that can occur when the stress
response is chronically activated?

a

b.
C

d

Ina

Posttraumatic stress disorder
Chronic renal insufficiency
Schizophrenia

Postdelivery depression

organism it is necessary for

the composition of the internal environment
to be compatible with the survival needs of
the individual cells.

Selye suggested that stress could have positive

influences on the body, and these periods of
positive stress are called

The first goal of treatment of stress disorders
is to aid clients in avoiding those coping
mechanisms that cause their health to be at
risk. Secondly, the treatment of stress
disorders should engage them in alternative
strategies that reduce stress. Which are non-
pharmacologic treatments of stress disorders?
Select all that apply.

a.
b. Music therapy
c
d

Lithium therapy

Education therapy

. Massage therapy

14. Match the following terms with their defini-

tions.

Term Definition

1. Corticotropin- a. Increased cortico-
releasing factor steroid production
. . d atrophy of the

2. Fight-or-fligh an phy
ight-or-flight thymus

3. Allostatic load

response
b. Endocrine regulator

of pituitary and ad-

Endocrine- renal activity and
immune neurotransmitter
interactions involved in auto-

nomic nervous sys-
tem activity,
metabolism, and
behavior

¢. Physiologic
changes in the neu-
roendocrine, auto-
nomic, and
immune systems
occurring in re-
sponse to real or
perceived chal-
lenges to home-
ostasis

d. Most rapid of the
stress responses,
representing the
basic survival
response

15. It is thought that there is an interaction
between the neuroendocrine system and the
immune system. It has been postulated that
these interactions play a significant role in
autoimmune diseases. These systems have
what in common? Select all that apply.

a.
b.

They share common signal pathways.

Hormones and neuropeptides can change
what immune cells do.

Mediators of the immune system can
modify neuroendocrine function.

. They are symbiotic systems and cannot

work without each other.

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.



Disorders of
Nutritional Status

SECTION I: LEARNING
OBJECTIVES

1.
2.

10.

1.

Define nutritional status.

Define calorie and state the number of
calories derived from the oxidation of 1 g of
protein, fat, or carbohydrate.

. Describe the function of adipose tissue in

terms of energy storage.

. State the purpose of the Recommended

Dietary Allowance of calories, proteins, fats,
carbohydrates, vitamins, and minerals.

. Describe methods used for a nutritional

assessment.

. State the factors used in determining body

mass index and explain its use in evaluating
body weight in terms of undernutrition and
overnutrition.

. Define and discuss the causes of obesity and

health risks associated with obesity.

. Differentiate upper and lower body obesity

and their implications in terms of health risk.

. Discuss the treatment of obesity in terms of diet,

behavior modification, exercise, social support,
pharmacotherapy, and surgical methods.

Explain the use of body mass index in evalu-
ating body weight in terms of overnutrition.

List the major causes of malnutrition and
starvation.

12

13.

. State the difference between protein-calorie
starvation (i.e., marasmus) and protein mal-
nutrition (i.e., kwashiorkor).

Compare the eating disorders and complica-
tions associated with anorexia nervosa and
the binge-purge syndrome.

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1

. describes the condition of the
body related to the availability and use of
nutrients.

is the organized process
through which nutrients such as
carbohydrates, fats, and proteins are broken
down, transformed, or otherwise converted
into cellular energy.

. Energy expenditure can be increased by
increasing and/or nonexercise
activity thermogenesis.

. More than 90% of body energy is stored in
the tissues of the body.

acts at the level of the
hypothalamus to decrease food intake and
increase energy expenditure through an
increase in thermogenesis and sympathetic
nervous system activity.
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0

10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

UNIT 2 INTEGRATIVE BODY FUNCTIONS

The defines the intakes that
meet the nutrient needs of almost all healthy
persons in a specific age and sex group.

(% DV) tells the consumer what
percent of the DV one serving of a food or
supplement supplies.

are required for growth and
maintenance of body tissues, enzymes and
antibody formation, fluid and electrolyte
balance, and nutrient transport.

The rate of protein breakdown can be estimated
by measuring theamountof __in
the urine.

The saturated fatty acids blood
cholesterol, whereas the monounsaturated

and polyunsaturated fats blood
cholesterol.

Trans fatty acids LDL cholesterol
and HDL cholesterol.

There is no specific dietary requirement for

are a group of organic
compounds that act as catalysts in various
chemical reactions.

increases stool bulk and
facilitates bowel movements.

The contains the feeding center
for hunger and satiety.

A decrease in blood causes hunger.

__ measurements provide a means
for assessing body composition, particularly
fat stores and skeletal muscle mass.

The uses height and weight to
determine healthy weight.

Studies have indicated that waist
at the abdomen is highly corre-
lated with insulin resistance.

is defined as having excess
body fat, enlarged fat cells, and even an
increased number of fat cells.

Research suggests that may be a
more important factor for morbidity and
mortality than overweight or obesity.

has been found to have little or
no effect on metabolic variables, central obe-
sity, or cardiovascular risk factors or future
amount of weight loss.

23.

24.

25.

26.

27.

28.

29.

There is convincing evidence that
__ physical activity decreases the
risk of overweight and obesity.

does afford significant weight
loss, long-term weight loss maintenance,
improved quality of life, decreased incidence
of associated diseases, and decreased all-cause
mortality.

Obesity is the most prevalent nutritional dis-

order affecting the population
in the United States.
and are

conditions in which a person does not
receive or is unable to use an adequate
amount of nutrients for body function.

Protein and energy malnutrition represents a
depletion of the body’s lean tissues caused by
and/or catabolic stress.

The child with has a wasted
appearance, with loss of muscle mass, stunted
growth, and loss of subcutaneous fat.

Bulimia nervosa is defined by

binge eating and activities including
vomiting, fasting, excessive exercise, and use
of diuretics, laxatives, or enemas to compen-
sate for that behavior.

LR Match the key terms in Column A
with their definitions in Column B.

1.

Column A

Column B

The amount of
nitrogen taken in
by way of protein is
equivalent to the
nitrogen excreted

1. Adipocytes a.

2. Skinfold
thickness

3. Kwashiorkor

Malnutrition caused
by inadequate pro-
tein intake in the
presence of fair to
good energy

Calorie b.

5. Diet-induced
thermogenesis

6. Metabolites
¢. Chemical intermedi-

Nitrogen ates of metabolism

balance
d. A reasonable assess-

ment of body fat,
particularly if taken
at multiple sites

8. Catabolism
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— 9. Resting energy e. The amount of
equivalent energy needed to
raise the
temperature of 1 kg
of water by 1°C

f. Fat cells

g. Breakdown of com-
plex molecules

____10. Kilocalorie

h. Amount of heat or
energy required to
raise the
temperature of 1 g
of water by 1°C

i. Energy used by the
body for the diges-
tion, absorption,
and assimilation

j- Used for predicting
energy expenditure

2.

Column A Column B

— 1. Anorexia a. Mixture of fatty
nervosa acids and glycerol

Ghrelin b. Result of a deficiency
of linoleic acid

2.
3. Dermatitis ¢. Hormone that may
— 4. Triglycerides stimulate hunger
5. Marasmus d. Unsaturated oils are
partially
— 6. Trans fatty hydrogenated

acids . .
e. Minerals present in

large amounts in
the body

f. Characterized by
determined dieting,
often accompanied
by compulsive
exercise

g. Protein and calorie
deficiency

Briefly answer the following.

1. What are the two types of adipose tissue? How
do they differ?

__ 7. Macrominerals

CHAPTER 10 DISORDERS OF NUTRITIONAL STATUS 55

2. How is bioimpedance preformed and what
does it do?

3. What are the nongenetic causes of obesity?

4. What are the causes of anorexia?

5. What are the criteria for the diagnosis of
bulimia nervosa?

6. Describe the criteria for binge eating.

SECTION IlII: APPLYING
YOUR KNOWLEDGE

.Y (\"[13A ] Consider the scenario and answer
the questions.

A 14-year-old girl is brought to the clinic by her
mother for a sports physical. The young lady is

S feet, 4 inches tall, weighs 95 pounds, and is
considered to have a small frame. The nurse notes
the client’s weight and suspects an eating disorder.

1. What questions would be appropriate in the
nursing history to assess for an eating
disorder?
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2. The nurse knows that the DSM-IV-TR diagnos-
tic criteria for anorexia nervosa include what?

SECTION IV: PRACTICING
FOR NCLEX

LY ONAAA Answer the following questions.

1. Adipose tissue is now known to be both an
endocrine and a paracrine organ because of
the factors it secretes. What are these factors?
(Mark all that apply.)

a. Leptin

Growth hormone
Adipokines

Insulin resistance factor

©P 2 n T

Adiponectin

2. When nutritional requirements are needed for
a specific group, what dietary requirements are
used?

a. Estimated average requirement
b. Adequate intake
¢. Recommended Dietary Allowance
d. Dietary Reference Intake
3. Fat is a necessary part of the diet. The Food

and Nutrition Board has set what percent of
fat as necessary in our diet?

a. 10%
b. 20%
c. 30%
d. 40%

4. It is the hypothalamus that tells us when we
are hungry or full. Its message is mediated by
input from the gastrointestinal tract. There are
also centers in the hypothalamus that regulate

energy balance and metabolism based on the
secretion of what hormones?

a. Cholecystokinin (CCK) and glucagon-like
peptide-1 (GLP-1)

b. Ghrelin and thyroid

¢. Thyroid and adrenocortical hormones

d. Adrenocortical hormones and
cholecystokinin (CCK)

5. The body mass index (BMI) is the measurement

used to determine a person’s healthy weight. A
BMI between 18.5 and 24.9 is considered the
lowest health risk in relation to the weight of a
person. How is the BMI calculated?

a. BMI = weight [pounds]/height [feet?]
b. BMI = weight [kg]/height [feet?]

¢. BMI = weight [pounds]/height [meter?]
d. BMI = weight [kg]/height [meter?]

. Two types of obesity are recognized: upper

body obesity and lower body obesity. How is
the type of obesity determined?

a. Waist/hip circumference
b. Chest circumference/weight
¢. Chest/hip circumference
d. Waist circumference/weight

. Anorexia nervosa, bulimia nervosa, and binge-

eating disorder are becoming more and more
common, with assessments for these disorders
being made as young 9 years of age. In the
adult population, what means of controlling
binge eating is most prevalent in men?

a. Self-induced vomiting
b. Compulsive exercise
c. Laxative use

d. Compulsive working

. Childhood obesity has now been recognized

as a major problem in the pediatric
population. What diseases are pediatricians
now seeing in their clients as a direct result of
childhood obesity?

a. Type I diabetes

b. Dyslipidemia

c. Hypotension

d. Psychosocial acceptance

. Malnutrition is not something that is consid-

ered common in the general population in the
United States. However, certain populations
are more prone to malnutrition than others.
One of these populations is hospitalized
patients. Why is this true?

a. Appetites are increased by fever and pain

b. Special diets can increase appetite

¢. Pain and medications can decrease appetite
d. Only healthy diets are served in hospitals.
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Disorders of White
Blood Cells and
Lymphoid Tissues

SECTION I: LEARNING
OBJECTIVES

1.

List the cells and tissues of the hematopoietic
system.

Trace the development of the different blood
cells from their origin in the pluripotent
bone marrow stem cell to their circulation in
the bloodstream.

Define the terms leukopenia, neutropenia, and
aplastic anemia.

Cite two general causes of neutropenia.

Describe the mechanism of symptom produc-
tion in neutropenia.

Use the concepts regarding the central and
peripheral lymphoid tissues to describe the
site of origin of the malignant lymphomas,
leukemias, and plasma cell dyscrasias.

Explain how changes in chromosomal struc-
ture and gene function can contribute to the
development of malignant lymphomas,
leukemias, and plasma cell dyscrasias.

Contrast and compare the signs and
symptoms of non-Hodgkin and Hodgkin
lymphomas.

Describe the measures used in treatment of
non-Hodgkin and Hodgkin lymphomas.

10.

11.

12.

13.

Use the predominant white blood cell type
and classification of acute or chronic to
describe the four general types of leukemia.

Explain the manifestations of leukemia in
terms of altered cell differentiation.

Describe the following complications of
acute leukemia and its treatment: leukostasis,
tumor lysis syndrome, hyperuricemia, and
blast crisis.

Relate the clonal expansion of immunoglob-
ulin-producing plasma cells and accompany-
ing destructive skeletal changes that occur
with multiple myeloma in terms of manifes-
tations and clinical course of the disorder.

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

2,
3.

The white blood cells include the
_ , monocyte/macrophages, and
lymphocytes.

T lymphocytes mature in the

The B lymphocytes differentiate to form
immunoglobulin-producing
cells.

57



58

10.

1.

12.

13.

14.

15.

16.

UNIT 3 HEMATOPOIETIC FUNCTION

. Another population of lymphocytes includes

the cells, which do not share the
specificity or characteristics of the T or the B
lymphocytes, but have the ability to lyse tar-
get cells.

. The granulocyte and monocyte cell lines

stem cells and
stem

derive from the
the lymphocytes from the
cells.

. The body’s lymphatic system consists of the

lymphatic vessels, lymphoid tissue and
lymph nodes, , and

. T lymphocytes travel to the thymus where

they differentiate into
T cells and

helper
cytotoxic T cells.

.In___ anemia, all of the myeloid

stem cells are affected, resulting in anemia,
thrombocytopenia, and agranulocytosis.

denotes a virtual absence of
neutrophils.

Early signs of infection of
include mild skin lesions, stomatitis, pharyn-
gitis, and diarrhea.

— isaself-limiting lymphoprolifer-
ative disorder caused by the Epstein-Barr virus.

_ caninvolve lymphocytes, gran-
ulocytes, and other blood cells.

originate in peripheral
lymphoid structures such as the lymph nodes
where B and T lymphocytes undergo differen-
tiation and proliferation.

-cell lymphomas are the most
common type of lymphoma in the Western
world.

Four variants of classical Hodgkin lymphoma
have been described: sclerosis,
mixed cellularity, -rich, and
lymphocyte depleted.

Persons with are staged accord-
ing to the number of lymph nodes that are
involved, whether the lymph nodes are on
one or both sides of the diaphragm, and
whether there is disseminated disease involv-
ing the bone marrow, liver, lung, or skin.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. The

. The

are malignant neoplasms
of cells originally derived from hematopoietic
precursor cells.

leukemias involve
immature lymphocytes and their progenitors
that originate in the bone marrow but
infiltrate the spleen, lymph nodes, CNS, and
other tissues.

Cytogenetic studies have shown that
recurrent chromosomal changes occur in
over half of all cases of

usually have a sudden and
stormy onset with signs and symptoms
related to depressed bone marrow function.

There are two types of acute leukemia: acute
and acute

_ are malignancies involving
proliferation of more fully differentiated
myeloid and lymphoid cells.

Chronic lymphocytic leukemia, a clonal
malignancy of , is the most
common form of leukemia in adults in the
Western world.

Severe congenital neutropenia is known as
syndrome.

It is generally believed that chronic myeloge-
nous leukemia (CML) develops when a single,
pluripotential, hematopoietic stem cell
acquires a chromosome.

are characterized by expansion
of a single clone of immunoglobulin-
producing plasma cells and a resultant
increase in serum levels of a single
monoclonal immunoglobulin or its
fragments.

The development of lesions in
multiple myeloma is thought to be related to
an increase in expression by osteoblasts of
the receptor activator of the nuclear
factor-«B.

One of the characteristics resulting from the
proliferating osteoclasts in multiple myeloma
is the unregulated production of a monoclonal
antibody referred to as the
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CHAPTER 11 DISORDERS OF WHITE BLOOD CELLS AND LYMPHOID TISSUES 59

LR Match the key terms in Column A
with their definitions in Column B.

Column A

— 1. Heterophil

Column B

a. Neoplasm involving
B orT cells

_ 2. Leukopoiesis

b. Translocation on

— 3 ?urki;nlt chromosome 8
ymphoma c¢. Found in more than
__ 4. Non-Hodgkin 90% of persons
lymphomas with CML
5. Neutropenia d. Production of white
blood cells

___ 6. Reed-Sternberg

e. Used for the diagno-

cells . . 5
sis of infectious
— 7. Kostmann mononucleosis
syndrome f. An abnormally low
___ 8. Philadelphia number Qf
chromosome neutrophils
9. Blast cells g. Immature precursor
cells
— 10. ZAP-70 h. Definitive marker
for Hodgkin
lymphoma

i. An arrest in
myeloid maturation

j- Normal T-cell
protein, abnormal
in chronic lympho-
cytic leukemia
(CLL)

LX4O3Ae Briefly answer the following.

1.

Neutrophils are very important as a first line of
defense against viral/bacterial infection.
Explain what a neutrophil does and the condi-
tion that results from a deficiency of
neutrophils.

. Describe the pathogenesis of infectious

mononucleosis.

. Describe the clinical manifestations of non-

Hodgkin lymphoma (NHL) and relate the
symptoms to the pathologic cause.

. There are two major differences between

Hodgkin lymphoma and NHL. Differentiate
Hodgkin lymphoma from NHL.

. What are the potential causes of leukemia?

. Compare and contrast acute lymphocytic

leukemia (ALL) and acute myelocytic leukemia
(AML).

. Describe the progression of CML through its

three stages.

. What are the potential causes of multiple

myeloma?
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SECTION IiI: APPLYING 4. Drug-induced neutropenia is a disease that
YOUR KNOWLEDGE has significantly increased in incidence over

the last several decades. What is the attribut-
ing factor in the increased incidence of drug-
induced neutropenia?

a. Treatment of cancer by chemotherapeutic
Lucy, a 2 year old, has been diagnosed with ALL drugs

and has been admitted to your unit for treatment.
How would you answer when the parents ask,

.Y (\"[13sA2 ] Consider the scenario and answer
the questions.

b. The decrease in the use of street drugs
c. The destruction of tissue cells by cocaine

d. The new drugs developed to treat autoim-
mune diseases

1. “What caused Lucy’s leukemia?”

5. Infectious mononucleosis is a lymphoprolif-
erative disorder caused by the EBV that is
usually self-limiting and nonlethal. Which of

2. “What kind of treatment will Lucy have?” the following complications can arise during

this mostly benign disease?

a. Peripheral nerve palsies

b. Rupture of the spleen

¢. Rupture of the lymph nodes
d. Severe bacterial infections

SECTION IV: PRACTICING 6. You are presenting an educational event to a
FOR NCLEX group of cancer patients. What would you
cite as the most commonly occurring hema-
Answer the following questions. tologic cancer?
1. Progenitor cells, or parent cells, for a. Acute lymphocytic leukemia
myelopoiesis and lymphopoiesis are derived b. Hodgkin lymphomas
a. Pluripotent stem cells d. Mantle cell lymphoma

b. Unipotent cells 7. Endemic Burkitt lymphoma occurs in regions

¢. Multipotential progenitor cells of Africa where what other infections are
d. Myeloproliferative cells common?
2. What is the name of the region of the lymph a. Herpes zoster and Epstein Barr
nodes that contain most of the T cells? b. Herpes zoster and streptococcal
a. The primary follicles c. Malaria and streptococcal
b. The paracortex d. Epstein Barr and malaria
¢. The secondary follicles 8. ALL and AML are two distinct disorders with
d. The primary cortex similar presenting clinical features. What

. . clinical feature do ALL and AML share?
3. Kostmann syndrome is a severe congenital

neutropenia. Which of the following is char- a. Night sweats

acteristic of this condition? b. Weight gain
a. Bone marrow disorders c. High fever
. Severe viral infections d. Polycythemia

b
c¢. Autoimmune disorders
d. Severe bacterial infections
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9.

10.

11.
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Definitive diagnosis of multiple myeloma
includes the triad of bone marrow plasmacy-
tosis, lytic bone lesions, and what?

a. Oligoclonal bands in the CSF

b. Bence-Jones proteins in the urine

¢. Serum M-protein depression

d. BCR-ABL fusion protein in serum

CLL commonly causes hypogammaglobuline-
mia. This makes clients with CLL more
susceptible to infection. What are the most

common infectious organisms that attack
clients with CLL?

a. Acne rosacea

b. Pseudomonas aeruginosa

¢. Staphylococcus aureus

d. Escherichia coli

Large granular lymphocytes, or natural killer

cells, have the ability to target
cells.

12 Which lymphatic tissue is associated with

mucous membranes and called mucus-
associated lymphatic tissue, or MALT? (Mark
all that apply.)

a. Genitourinary systems and central nerv-
ous system

b. Respiratory passages and cardiovascular
system

¢. Alimentary canal and genitourinary sys-
tems

d. Cardiovascular system central nervous
system

13.

14.

15.

You are speaking to a group of genetic
students touring your hospital’s laboratory.
You talk about the possibility of a genetic pre-
disposition for the leukemias being suggested
because of the increased incidence of the dis-
ease among a number of congenital disorders.
Which congenital disorders are these? (Mark
all that apply.)

a. Cushing syndrome

b. Neurofibromatosis

¢. Fanconi anemia

d. Down syndrome

e. Prader-Willi syndrome

Tumor lysis syndrome, the massive necrosis

of malignant cells that can occur during the

initial phase of treatment of ALL, can lead to
metabolic disorders that are life-threatening.

Which metabolic disorders can occur because
of tumor lysis syndrome? (Mark all that

apply.)

a. Hyperuricemia

b. Hypokalemia

c. Acidosis

d. Alkalosis

e. Hypocalcemia

Secondary malignancies in survivors of

Hodgkin lymphoma have been attributed
mainly to therapy.
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Disorders of Hemostasis

SECTION I: LEARNING

SECTION II: ASSESSING

OBJECTIVES YOUR UNDERSTANDING
1. Describe the five stages of hemostasis. Fill in the blanks.
2. Explain the formation of the platelet plug. 1. The term refers to the stoppage
3. State the purpose of blood coagulation. of blood flow.
4. State the function of clot retraction. 2. Platelets have a cell membrane, but have no
and cannot reproduce.
5. Trace the process of fibrinolysis. 3. The platelet shape is maintained by
6. Compare normal and abnormal clotting. microtubules and and
7. Describe the causes and effects of increased filaments that support the cell
. membrane.
platelet function.
4. The release of from platelets

10.

11.

12.

13.

14.

15.

62

. State two conditions that contribute to

increased clotting activity.

. State the mechanisms of drug-induced

thrombocytopenia and idiopathic thrombo-
cytopenia and the differing features of the
disorders in terms of onset and resolution.

Describe the manifestations of
thrombocytopenia.

Characterize the role of vitamin K in coagula-
tion.

State three common defects of coagulation
factors and the causes of each.

Differentiate between the mechanisms of
bleeding in hemophilia A and von
Willebrand disease.

Describe the effect of vascular disorders on
hemostasis.

Explain the physiologic basis of acute dissem-
inated intravascular coagulation.

. The combined actions of

. The

results in the proliferation and growth of vas-
cular endothelial cells, smooth muscle cells,
and fibroblasts, and is important in vessel
repair.

and

lead to the expansion of the
enlarging platelet aggregate, which becomes
the primary hemostatic plug.

is a step-wise process
resulting in the conversion of the soluble
plasma protein, fibrinogen, into fibrin.

. Most of the coagulation factors are proteins

synthesized in the

. It has been suggested that some of these nat-

ural anticoagulants may play a role in the
bleeding that occurs with

_ represents an exaggerated form
of hemostasis that predisposes to thrombosis
and blood vessel occlusion.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

_,elevated levels of blood lipids
and cholesterol, hemodynamic stress,
diabetes mellitus, and immune mechanisms
may cause vessel damage, platelet adherence,
and, eventually, thrombosis.

The common clinical manifestations of
essential are thrombosis and
hemorrhage.

In persons with inherited defects in factor V,
the mutant factor Va cannot be inactivated
by
Secondary factors that lead to increased

and thrombosis are venous sta-
sis due to prolonged bed rest and immobility,
myocardial infarction, cancer,
hyperestrogenic states, and oral
contraceptives.

from mucous membranes of
the nose, mouth, gastrointestinal tract, and
uterine cavity is characteristic of platelet
bleeding disorders.

A reduction in platelet number is referred to
as

destruction may be caused by
antiplatelet antibodies, resulting in thrombo-
cytopenia.

thrombocytopenic purpura
results in platelet antibody formation and
excess destruction of platelets.

— may result from inherited
disorders of adhesion or acquired defects
caused by drugs, disease, or extracorporeal
circulation.

Hemophilia A is an recessive
disorder that primarily affects males.

In liver disease, synthesis of these
is reduced, and bleeding may
result.

Vitamin C deficiency resultsin |
where poor collagen synthesis and failure of
the endothelial cells to be cemented together
properly causes a fragile wall and bleeding.

Common clinical conditions that may cause

include obstetrical disorders,
massive trauma, shock, sepsis and malignant
disease.

CHAPTER 12 DISORDERS OF HEMOSTASIS
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Consider the following figure.

Intrinsic system
(blood or vessel injury)

~ A

.
A

Catt

—

Ca++

I
v

]

Extrinsic system
(tissue factor)

Catt

catt
/!\

1. In the above figure, place the activated factors
and proteins in their respective places: Xlla,
Xla, IXa, Xa, Vlla, thrombin, prothrombin,
fibrinogen, and fibrin.

Match the key terms in Column A
with their definitions in Column B.

Column A

- 1
2
3.

Thrombin
Fibrinolysis

Thrombo-
cytosis

Thromboxane
A2

Plasmin

Antiphospho-
lipid syndrome

Megakaryocytes
Factor x

Hemophilia a

. Thrombocy-

topenia

Column B

a.
b.

Breaks down fibrin

May be caused by
aplastic anemia

. Enzyme that

converts fibrinogen
to fibrin

d. Factor VIII deficiency

e. Stimulates vasocon-

striction

. Autoantibodies that

result in increased
coagulation activity

. Process of blood

clot dissolution

. Converts prothrom-

bin to thrombin

. Describes elevations

in the platelet
count above
1,000,000/u.L.

. Thrombocyte

precursor
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LY OsA] Write the correct sequence of the
terms listed in the boxes provided below.

. Clot retraction
. Clot dissolution

a
b
c¢. Activation of coagulation cascade
d. Formation of platelet plug

e

. Vessel spasm

X4 (\iIWA S Briefly answer the following.

1. Explain the five stages of hemostasis.

2. Describe the process of platelet activation and
plug formation.

3. The coagulation cascade is activated in multiple
ways and is integral in maintaining hemostasis.
Explain the general stimulation and end results.

4. There are many causes of bleeding disorders.
One of the more clinically relevant is drug-
induced thrombocytopenia. Explain how
drugs such as quinine, quinidine, and certain
sulfa-containing antibiotics may induce
thrombocytopenia.

5. Disseminated intravascular coagulation is a
severe condition that is characterized by
widespread coagulation and bleeding. Explain
how the disease is initiated and describe its
progression.

SECTION III: PRACTICING
FOR NCLEX

LA Answer the following questions.

1. Many different proteins, enzymes, and
hormones are involved in maintaining
hemostasis. Which protein is required for
platelet adhesion?

a. von Willebrand factor
b. Growth factors
¢. Ionized calcium
d. Platelet factor 4

2. There are two pathways that can be activated
by the coagulation process. One pathway
begins when factor XII is activated. The other

pathway begins when there is trauma to a
blood vessel. What are these pathways?

a. Clotting and bleeding pathways
b. Extrinsic and intrinsic pathways
c. Inner and outer pathways
d. Factor and trauma pathways

3. Anticoagulant drugs prevent throm-

boembolic disorders. How does warfarin, one
of the anticoagulant drugs, act on the body?

a. Alters vitamin K, reducing its ability to
participate in the coagulation of the blood

b. Increases prothrombin

c. Increases vitamin K-dependent factors in
the liver

d. Increases procoagulation factors
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4. Heparin is an anticoagulant given by

injection to prevent the formation of blood
clots. How does heparin work?

a. Binds to factor X

b. Promotes the inactivation of clotting
factors

¢. Binds to factor Xa

d. Promotes the inactivation of factor VIII

. The process of clot retraction squeezes serum
from the clot, thereby joining the edges of
the broken vessel. Through the action of
actin and myosin, filaments in platelets con-

tribute to clot retraction. Failure of clot
retraction is indicative of what?

a. Absence of factor Xa

b. A low platelet count

¢. An overabundance of factor Xa

d. A high platelet count

. Thrombocytosis is used to describe elevations
in the platelet count above 1,000,000/p.L. It is
either a primary or a secondary thrombocyto-

sis. Secondary thrombocytosis can occur as a
reactive process due to what?

a. Crohn disease

b. Lyme disease

c. Hirschsprung disease

d. Megacolon

. A 57-year-old man is diagnosed with throm-
bocytopenia. The nurse knows that thrombo-
cytopenia refers to a decrease in the number

of circulating platelets. The nurse also knows
that thrombocytopenia can result from what?

a. Decreased platelet production

b. Increased platelet survival

¢. Decreased sequestration of platelets

d. Increased platelet production

. A young man has been diagnosed with
hemophilia and the nurse is planning his dis-

charge teaching. She knows to include what
in her discharge teaching?

a. Only use nonsteroidal anti-inflammatory
drugs for mild pain

b. Prevent trauma to the body

¢. The client will be on IV factor VIII therapy
at home

d. Itis an X-linked recessive disorder

9.

10.

1.

12.
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A teenage girl, seen in the clinic, is diagnosed
with nonthrombocytopenic purpura. The girl
states, “You have taken a lot of blood from
me. Which of my tests came back
abnormal?” How should the nurse respond?

a. Your complete blood count (CBC) with dif-
ferential showed a shift to the left.

b. Your CBC with differential showed you do
not have enough iron

c¢. Your CBC with differential showed a
normal platelet count

d. Your CBC with differential showed a
normal hematocrit

Disseminated intravascular coagulation is a
grave coagulopathy resulting from the
overstimulation of clotting and anticlotting
processes in response to what?

a. Disease or injury

b. Septicemia and acute hypertension

¢. Neoplasms and nonpoisonous snakebites
d. Severe trauma and acute hypertension
The five stages of hemostasis are given below

in random order. Put them into their correct
order.

. Clot dissolution

Blood coagulation

Vessel spasm

. Clot retraction

Formation of platelet plug

CABED
ACBDE
CEBDA
ECDBA

monNn®m»

o n oo

The coagulation cascade is the third compo-
nent of the hemostatic process. It is a step-
wise process resulting in the conversion of
the soluble plasma protein, fibrinogen, into
fibrin. This multistep process ensures that a
massive episode of clotting
does not occur by chance.

_ isanatural mucopolysaccharide
anticoagulant that occurs in the lungs and
intestinal mucosa.
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14. When platelets adhere to the vessel wall, they
release growth factors that cause smooth
muscle to grow. This is a major factor in caus-
ing atherosclerosis. What are the factors that
influence platelets to adhere to the vessel
wall? (Mark all that apply.)

a. Hemodynamic stress
b. High cholesterol

c. Diabetes

d. Low blood lipids

e. Smoking

15. In a client with DIC, microemboli form, caus-
ing obstruction of blood vessels and tissue
hypoxia. Common clinical signs may be due
to what? (Mark all that apply.)

a.

Circulatory failure

b. Immunologic failure
c. Renal failure

d.

e. Respiratory failure

Right ventricular failure
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Disorders of Red
Blood Cells

SECTION I: LEARNING
OBJECTIVES

1.

10.

Trace the development of a red blood cell
(RBC) from erythroblast to erythrocyte.

Discuss the function of iron in the formation
of hemoglobin.

. Describe the formation, transport, and elimi-

nation of bilirubin.

State the meaning of the RBC count, percent-
age of reticulocytes, hemoglobin, hematocrit,
mean corpuscular volume, and mean corpus-
cular hemoglobin concentration as it relates
to the diagnosis of anemia.

Describe the manifestations of anemia and
their mechanisms.

Explain the difference between intravascular
and extravascular hemolysis.

Compare the hemoglobinopathies associated
with sickle cell disease and thalassemia.

Explain the cause of sickling in sickle cell
disease.

Cite common causes of iron-deficiency
anemia in infancy, adolescence, and
adulthood.

Describe the relation between vitamin B,
deficiency and megaloblastic anemia.

1.
12.

13.

14.
15.

16.
17.

18.
19.

20.

21.

22.

List three causes of aplastic anemia.

Compare characteristics of the RBCs in acute
blood loss, hereditary spherocytosis, sickle
cell disease, iron-deficiency anemia, and
aplastic anemia.

Differentiate red cell antigens from antibod-
ies in persons with type A, B, AB, or O blood.

Explain the determination of the Rh factor.

List the signs and symptoms of a blood trans-
tusion reaction.

Define the term polycythemia.

Compare causes of polycythemia vera and
secondary polycythemia.

Describe the manifestations of polycythemia.

Cite the factors that predispose to
hyperbilirubinemia in the infant.

Describe the pathogenesis of hemolytic
disease of the newborn.

Compare conjugated and unconjugated
bilirubin in terms of production of
encephalopathy in the neonate.

Explain the action of phototherapy in the
treatment of hyperbilirubinemia in the
neonate.

67
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UNIT 3 HEMATOPOIETIC FUNCTION

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

10.

1.

12.

13.

. The RBC relies on the

. The

. The

. The

The shape of an erythrocyte
provides a larger surface area for oxygen
diffusion than would a spherical cell of the
same volume, and the thinness of the

enables oxygen to diffuse
rapidly between the exterior and the
innermost regions of the cell.

. The rate at which hemoglobin is synthesized

depends on the availability of
for heme synthesis.

. During its transformation from normoblast

to reticulocyte, the RBC accumulates
hemoglobin as the condenses
and is finally lost.

. Mature RBCs have a life span of approximately

months.

pathway
for its metabolic needs.

. Large doses of nitrites can result in high

levels of , causing pseudo-
cyanosis and tissue hypoxia.

measures the total number
of RBCs in a microliter of blood.

measures the volume of red
cell mass in 100 mL of plasma volume.

is the concentration of
hemoglobin in each cell.

is defined as an abnormally low
number of circulating RBCs or level of hemo-
globin.

Tissue can give rise to fatigue,
weakness, dyspnea, and sometimes angina.

anemia is characterized by the
premature destruction of red cells, the
retention in the body of iron and the other
products of hemoglobin destruction, and an
increase in erythropoiesis.

Two main types of hemoglobinopathies can
cause red cell hemolysis: the abnormal substi-
tution of an amino acid in the hemoglobin
molecule, as in anemia, and the
defective synthesis of one of the polypeptide
chains that form the globin portion of hemo-
globin, as in the

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hereditary is caused by
abnormalities of the spectrin and ankyrin
membrane proteins that lead to a gradual loss
of the membrane surface.

_ arecaused by deficient synthesis
of the B chain and by deficient
synthesis of the a chain.

The most common inherited enzyme defect
that results in hemolytic anemia is a
deficiency of

anemia results from dietary
deficiency, loss of iron through bleeding, or
increased demands.

Iron deficiency in adults in the Western
world is usually the result of

_ anemias are caused by impaired
DNA synthesis that results in enlarged red
cells as a result of impaired maturation and
division.

anemia is a specific form of
megaloblastic anemia caused by atrophic
gastritis.

describes a disorder of pluripo-
tential bone marrow stem cells that results in
a reduction of all three hematopoietic cell
lines.

— isan abnormally high total
RBC mass with a hematocrit greater than
50%.

At birth, changes in the RBC indices reflect
the transition to extrauterine life and the
need to transport from the
lungs.

Jaundice in infants is the result of increased
red cell breakdown and the inability of the
immature liver to bilirubin.

The diagnosis of in the elderly
requires a complete physical examination, a
complete blood count, and studies to rule out
comorbid conditions such as malignancy,
gastrointestinal conditions that cause
bleeding, and pernicious anemia.
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LX) Consider the following figure.

Bone
marrow

In the above figure, fill in the steps associated
with RBC breakdown and secretion from the
body.

¢ Begin by labeling where heme and the globin
proteins separate. Trace the iron as it is
recycled or as it is conjugated by the liver.

Match the key terms in Column A
with their definitions in Column B.

Column A Column B
— 1. Thalassemia a. Chronic hemolytic
2. Severe G6PD anemia
deficiency b. Common cause of
megaloblastic
— 3. Erythropoietin anemias
4. Mean corpus- ¢. Measure of size of
cular volume RBC
5. Transferrin d. Red blood cell
. . production
6. Glucuronide e. Caused by deficient
_ 7. By, deficiency goblin production
_ 8. Erythropoiesis

CHAPTER 13 DISORDERS OF RED BLOOD CELLS 69

9. Jaundice f. Regulator of RBC
__10. Normochromic production
cell g. Normal hemoglobin
concentration in
RBC

h. Yellow discoloration
of skin due to high
levels of bilirubin

i. Transports iron to
plasma

j- Conjugated with
bilirubin to render
it water

Briefly answer the following.

1.

Hemoglobin is the oxygen-carrying protein
found in RBCs. Describe the molecular struc-
ture of hemoglobin. Also, explain how oxygen
interacts with hemoglobin.

. Red blood cells have a finite life span. How

long is the life span, and what is the fate of
RBCs?

. What are the three categories of anemic

effects?

Describe and explain the two consequences of
sickle cell anemia.

. Anemia is a common side effect of cancer

treatments. Which type of anemia usually
develops and why?
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6. Polycythemia vera is a neoplastic disorder of
RBCs. Describe the complications that arise
from the rapid increase in hematocrit.

7. Infantile jaundice is caused by the under-
developed liver being unable conjugate biliru-
bin. What are the treatment methods for
infantile jaundice and how do they work?

SECTION III: APPLYING
YOUR KNOWLEDGE

.Y \"13A Consider the scenario and answer
the questions.

Mrs. McFee, a 62-year-old woman, is in the
outpatient procedure area of the hospital. She has
a long history of rheumatoid arthritis and is to
receive a blood transtusion to treat a chronic
disease anemia. She appears very nervous as the
nurse begins the transfusion. She states, “My
friends have told me that there are serious things
that can happen to you because of a transfusion.”

1. The nurse would respond that there are several
side effects that need to be watched for during
a blood transfusion. Together, the nurse and
Mrs. McFee will watch for what types of
symptoms of a transfusion reaction?

2. The nurse would also explain to Mrs. McFee
that two people always check the donor blood
against the recipient information at least two
times before it is transfused. Once, when it
leaves the laboratory, and, again, before it is
infused into the patient. Why is this attention
given to checking the blood?

SECTION IV: PRACTICING
FOR NCLEX

LY OIAAd Answer the following questions.

1. All cells of the body age and are replaced in
a natural order. When RBCs age, they are
destroyed in the spleen. During this process
the iron from their hemoglobin is released
into the circulation and returned where?

a. To the bone marrow for incorporation into
new RBCs.

b. To the liver to bind with oxygen.

c. To the lungs to bind with oxygen.

d. To the muscles to be stored for strength.
2. Bilirubin is the pigment of bile and is made

when RBCs die. There are two types of biliru-

bin that can be measured in the blood and

reported on by the laboratory. What does the
laboratory reports them as?

a. Conjugated and unconjugated
b. Soluble and unsoluble
c. Positive and negative
d. Direct and indirect
3. Neonatal hyperbilirubinemia is an increased
level of bilirubin in the infant’s blood. It is

usually a benign condition characterized by
what?

a. A yellow, jaundiced color
b. Failure to thrive
¢. Brain damage
d. A reddish, ruddy complexion

4. Anemia resulting from blood loss can be
reversed if the blood loss is not so severe that
it results in death. How long does it take for

the red cell concentration to return to
normal?

a. 8to 10 days
b. 3 to 4 weeks
c¢. 10to 14 days
d. 5 to 6 weeks
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5. During chronic blood loss, iron-deficiency

anemia occurs. Most patients are
asymptomatic until their hemoglobin falls
below 8 g/dL. The red cells that the body
does produce have too little hemoglobin.
What is the term for the resulting anemia?

a. Macrocytic hyperchromic
b. Macrocytic hypochromic
¢. Microcytic hypochromic
d. Microcytic hyperchromic
. In hemolytic anemia the RBCs are destroyed

prematurely. What distinguishes almost all
types of hemolytic anemia?

a. Normocytic hypochromic cells

b. Microcytic normochromic cells

¢. Macrocytic hyperchromic cells

d. Normocytic normochromic cells

. When hemolytic anemia has intravascular
hemolysis, it can be characterized in different
ways. Which of the following is not a charac-

terization of hemolytic anemia with intravas-
cular hemolysis?

a. Hemoglobinemia

b. Jaundice

c¢. Hemosiderinuria

d. Spherocytosis

. Aplastic anemia is a serious anemia that is a
disorder of the pluripotential bone marrow
stem cells and causes all three hematopoietic
cell lines to be reduced. What is the

treatment for aplastic anemia in the young
and severely affected client?

a. There is no treatment for aplastic anemia.
b. Bone marrow transplant

¢. Spleen transplant

d. Liver transplant

. When a client is in chronic renal failure, he
or she almost always has anemia because of a
deficiency of erythropoietin. What else

contributes to the anemia experienced by
clients in chronic renal failure?

a. Uremic toxins and retained nitrogen

b. Bleeding tendencies and lack of fibrinogen
in blood

¢. Hemodialysis and decreased nitrogen

d. Hemolysis of RBCs and lack of fibrinogen
in blood

10

11.

12.

13.

Term

1.
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. When an Rh-negative mother gives birth to an

Rh-positive infant, the mother usually produces
antibodies that will attack any subsequent
pregnancies in which the fetus is Rh-positive.
When subsequent babies are Rh-positive,
erythroblastosis fetalis occurs. What is another
name for erythroblastosis fetalis?

a. Microcytic disease of the newborn
b. Hemolytic iron-deficiency anemia
¢. Hemolytic disease of the newborn
d. Macrocytic disease of the newborn

Pernicious anemia is thought to be an autoim-
mune disease that destroys the gastric mucosa.
This results in chronic atrophic gastritis and
the production of antibodies that interfere
with binding to intrinsic factor.

Sickle cell anemia is an inherited disorder
seen in African American people. It is marked
by the characteristic sickling of red blood
cells. This causes both chronic hemolytic
anemia and occlusion of blood vessels.
Which are considered to be triggers of an
episode of sickling? (Mark all that apply.)

a. Infection

b. Stress

c. Heat

d. Dehydration

e. Alkalosis

The indices of the RBC are used to differentiate
the anemias by size and color of cell. Match
the term for a red blood cell with its
definition:

Definition

Mean corpuscular a. The concentration

hemoglobin of hemoglobin in

concentration each cell

(MCHC) b. The mass of the red
2. Mean cell cell

hemoglobin (MCH) c¢. The volume or size

of the red cells

3. Mean corpuscular

volume (MCV)
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14.

15.

UNIT 3 HEMATOPOIETIC FUNCTION

A pregnant woman at her first prenatal visit
complains to the nurse that she is always
tired. The nurse knows that fatigue is one
symptom of anemia. What are other
symptoms of anemia? (Mark all that apply.)

a. Faintness

b. Dim vision

¢. Ruddy skin

d. Bradycardia

Polycythemia vera most often occurs in men

with a median age of 62. It is a neoplastic dis-
ease of the bone marrow that is characterized

by which of the following signs and
symptoms? (Mark all that apply.)

a. Headache

b. Dusky red appearance

¢. Ability to concentrate better
d. Cyanosis of trunk

e. Hearing difficulty

16. Thalassemia can be classed as major or minor.

In thalassemia major it is necessary to start

therapy as early as 6 months of
age. If therapy is not started in infants who
present with this disease, severe growth retar-
dation will occur.
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Mechanisms of
Infectious Disease

SECTION I: LEARNING
OBJECTIVES

1. Define the terms host, infectious disease,
colonization, microflora, virulence, pathogen,
and saprophyte.

2. Describe the concept of host-microorganism
interaction using the concepts of
commensalism, mutualism, and parasitic
relationships.

3. Describe the structural characteristics and
mechanisms of reproduction for prions,
viruses, bacteria, fungi, and parasites.

4. Use the concepts of incidence, portal of
entry, source of infection, symptomatology,
disease course, site of infection, agent, and
host characteristics to explain the
mechanisms of infectious diseases.

5. Differentiate between incidence and
prevalence and among endemic, epidemic,
and pandemic.

6. Describe the stages of an infectious disease after
the potential pathogen has entered the body.

7. List the systemic manifestations of infectious
disease.

8. Describe mechanisms and significance of
antimicrobial and antiviral drug resistance.

9. Explain the actions of intravenous
immunoglobulin and cytokines in the
treatment of infectious illnesses.

10.

1.

12.

13.

14.
15.

State the two criteria used in the diagnosis of
an infectious disease.

Explain the differences among culture,
serology, and antigen, metabolite, or
molecular detection methods for diagnosis of
infectious disease.

Cite three general intervention methods that
can be used in treatment of infectious
illnesses.

State four basic mechanisms by which
antibiotics exert their action.

Differentiate bactericidal from bacteriostatic.

List the infectious agents considered to pose
the highest level of bioterrorism threat.

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

2.

The colonizing bacteria acquire nutritional
needs and shelter, the host is not adversely
affected by the relationship; an interaction
such as this is called

Theterm _ describes the
presence, multiplication, and subsequent
injury within a host by another living
organism.
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10.

1.

12.

13.

14.

15.

16.

. The

UNIT 4 INFECTION AND IMMUNITY

A___  relationship is one in which
only the infecting organism benefits from the
relationship and the host either gains
nothing from the relationship or sustains
injury from the interaction.

. All microorganisms can be

pathogens capable of producing an infectious
disease when the health and immunity of the
host have been severely weakened.

. The various prion-associated diseases produce

very similar symptoms and pathology in the
host and are collectively called
diseases.

are the smallest obligate intra-
cellular pathogens.

. Bacteria are autonomously replicating unicel-

lular organisms known as
because they lack an organized nucleus.

characteristics and microscopic
morphology are used in combination to
describe bacteria.

_ arean eccentric category of
bacteria that are mentioned separately
because of their unusual cellular morphology
and distinctive mechanism of motility.

The _ are unicellular prokaryotes
capable of independent replication.

Serious infections are rare and
usually initiated through puncture wounds or
inhalation.

The fungi can be separated into two groups,
and , based on
rudimentary differences in their morphology.

Parasitic infection results from the ingestion
of highly resistant cysts or spores that are
shed in the of an infected host.

The is the initial appearance of
symptoms in the host.

The period during which the host
experiences the maximum impact of the
infectious process corresponding to rapid
proliferation and dissemination of the
pathogen is known as the

The is characterized by the con-
tainment of infection, progressive
elimination of the pathogen, repair of
damaged tissue, and resolution of associated
symptoms.

17.

18.

19.

20.

In

Inflammation of an anatomic location is usu-
ally designated by adding the suffix -

to the name of the involved
tissue in an infection.

The suffix - is used to designate
the presence of a substance in the blood.

factors are substances or prod-
ucts generated by infectious agents that
enhance their ability to cause disease.

In contrast to , endotoxins do
not contain protein, are not actively released
from the bacterium during growth, and have
no enzymatic activity.

Consider the following figure.

Severity of illness
replication of pathogens

the above figure, label the areas that represent

the course through which a disease progresses:
resolution, acute phase, convalescent phase, incu-

bation phase, infection, and prodromal phase.

LXAONWAS Maich the key terms in Column A
with their definitions in Column B.

1.
Column A Column B
_ 1. Microflora a. Describes the act of
2. Host gstabl}shlng an
infection
—— 3. Infection b. Microorganisms
5. Colonization c Mlcroorgamsms SO
virulent that they
___ 6. Virulence are rarely found in

the absence of
disease
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2.

7. Pathogens
8. Saprophytes

9. Prions

10. Rickettsiae

Column A

. Plasmids
. Mycoplasmas

. Fastidious

bacteria

. Ectoparasites

. Orthomyxo-

viridae

. Enveloped

viruses

. Rickettsiae

. Oncogenic

viruses

The presence, multi-
plication, and subse-
quent injury within
a host by another
living organism

. Disease-producing

potential of a the
microorganism
Any organism capa-
ble of supporting
the nutritional and
physical growth
requirements of
another

Condition of an
organism that
impairs normal
physiological func-
tion.

Harmless, free-
living organisms

. Disease-causing

protein particles
that lack any kind
of a demonstrable
genome

. Organisms combin-

ing characteristics of
viral and bacterial
agents to produce
disease in humans

Column B

a.

Organisms are less
than one-third the
size of bacteria

Cause Rocky
Mountain fever

Flu viruses

. Herpesvirus and

paramyxoviruses

. Infest external body

surfaces

Bacterial DNA that
may increase
virulence

Bacteria that can
adapt metabolism

9. Facultatively

CHAPTER 14 MECHANISMS OF INFECTIOUS DISEASE
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h. Virus capable of

anaerobic transforming a cell
bacteria i. Sexually

___ 10. Chlamydia transmitted genital
trachomatis infections

j- Cannot live long
outside strict
growth
requirements

Activity D
1. Write the correct sequence of the following
in the boxes provided below.

a. Viral DNA copy is integrated into the host
chromosome

Host cell lysis
Reactivation of virus
Entry into the host cell

Viral RNA genome is first translated into
DNA

f. Replication of virus

® o0 g

11— —> —>

Briefly answer the following.

1. Explain the general mechanism of cellular
viral infection and replication. Differentiate
between those that cause lysis and those that
do not. Also, explain the concept of a latent
virus.

2. Describe the various methods of infiltration
taken by organisms that will cause infection,
from the organism entering the host to the
manifestation of the disease state.

3. Explain the concept of “disease course” and
list all the stages that the disease course takes.
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76 UNIT 4 INFECTION AND IMMUNITY

4. What is the goal of treatment in regard to
infective organisms? Provide the common
methods of treatment.

SECTION IV: PRACTICING
FOR NCLEX

5. Explain the categorization of organisms that
carry the potential for bioterrorism.

SECTION IlI: APPLYING
YOUR KNOWLEDGE

X4 O\IAAd Consider the scenario and answer
the questions.

You are a nurse working for a public health
agency. You have been asked to give a talk to
the local Rotary Club about infectious diseases.
In your presentation you are going to include
information about treatment of these

diseases.

1. In discussing the role of antibiotics in the
treatment of infectious diseases, you would
include definitions of the terms bactericidal
and bacteriostatic. What are these
definitions?

2. What drugs are used for HIV infections? How

are these drugs classified?

LYa\OsA <l Answer the following questions.

1. What is the term for parasitic relationships

between microorganisms and the human
body in which the human body is harmed?

a. Infectious disease

b. Mutual disease

¢. Communicable disease
d. Commensal disease

. The infectious agents that cause Rocky

Mountain spotted fever and epidemic typhus
are transmitted to the human body via vector
such as a tick. What are these infectious
agents?

a. Viruses

b. Rickettsiae

c¢. Chlamydiae

d. Ehrlichiae

. Severe acute respiratory syndrome (SARS), a

highly transmissible respiratory infection,
crossed international borders in the winter of
2002. What terms are used to describe the
outbreak of SARS?

a. Pandemic and nosocomial
b. Regional and endemic

c. Epidemic and pandemic
d. Nosocomial and endemic

4. The clinical picture, or presentation of a

disease in the body, is called what?
a. Virulence of the disease

b. Source of the disease

c. Diagnosis of the disease

d. Symptomatology of the disease

. There are two criteria that have to be met in

order for a diagnosis of an infectious disease
to occur. What are these two criteria?

a. Recovery of probable pathogen and
documentation of signs and symptoms
compatible with an infectious process.

b. Propagation of a microorganism outside
the body and testing to see what destroys it.

c. Identification by microscopic appearance
and Gram stain reaction

d. Serology and an antibody titer specific to
the serology
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6.

10.

Levels A, B, and C are levels assigned to
potential agents of bioterrorism. What are
these categorical assignments based on?

a. Safety to terrorist

b. Transmissibility

¢. Environmental impact
d. Ease of use to terrorist

. Global infectious diseases are now being

recognized. These diseases, known as
endemic to one part of the world, are now
being found in other parts of the world
because of international travel and a global
marketplace. Which of the following is
considered a global infectious disease?

a. Coxsackie disease

b. Respiratory syncytial disease

¢. West Nile virus

d. Hand, foot, and mouth disease

. Which of the following sequences accurately

describes the stages of a disease?

a. Incubation, prodromal, current, recovery,
and resolution

b. Subacute, prodromal, acute, postacute,
and convalescent

¢. Prodromal, subacute, acute, postdromal,
and resolution

d. Incubation, prodromal, acute, convales-
cent, and resolution.

. Sometimes the host’s white blood cells are

unable to eliminate the microorganism, but
the body is able to contain the dissemination
of the pathogen. What is this called?

a. Abscess

b. Pimple

c¢. Lesion

d. Acne

Escherichia coli (E. coli) produces an exotoxin

called Shiga toxin that enters the body when
you eat undercooked hamburger meat and

fruit juices that are not pasteurized. What can

E. coli infection cause?

a. Nephritic syndrome

b. Hemorrhagic colitis

¢. Hemolytic thrombocytopenia

d. Neuroleptic malignant syndrome

CHAPTER 14 MECHANISMS OF INFECTIOUS DISEASE

1.

12.

13.

14.

15.

77

Transmissible neurodegenerative diseases
such as Creutzfeldt-Jakob disease are
associated with

infections refer to vertically
transmitted infections, infections that are
transmitted from mother to infant.

Match the category of infectious diseases
with its source.
Category Source

1. Zoonoses a. Passed from mother

to child at birth
b. Health care facility

2. Perinatal
infections
3. Opportunistic Passed from animals
to humans

4. Nosocomial d. Acquired from

client’s own body

Infectious agents produce products or
substances called virulence factors that make
it easier for them to cause disease. Which of
these are virulence factors? (Mark all that

apply.)
. Invasive factors
. Prodromal factors

a
b
¢. Adhesion factors
d. Toxins

e

. Evasive factors

Evasive factors, one type of virulence factor,
are factors produced by infectious
microorganisms to keep the host’s immune
system from destroying the microorganism.
Which of these are evasive factors? (Mark all
that apply.)

a. Capsules

b. Phospholipases
c. Collagenases

d. Slime
e

. Mucous layers
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Innate and Adaptive
Immunity

SECTION I: LEARNING
OBIJECTIVES

. Discuss the function of the immune system.

. Contrast and compare the general properties

of innate and adaptive immunity.

3. Describe the cells of the immune system.

10.

11.

12.

78

Characterize the chemical mediators that
orchestrate the immune response.

. Characterize the function of the innate

immune system.

Describe components of the innate immune
system including epithelial barriers, soluble
chemical agents, and cellular components.

. Describe the recognition systems for

pathogens in innate immunity.

State the types and functions of leukocytes
that participate in innate immunity.

Describe the functions of the various
cytokines involved in innate immunity.

Define the role of the complement system in
immunity and inflammation.

State the properties associated with adaptive
immunity.

Define and describe the characteristics of an
antigen.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Characterize the significance and function of
major histocompatibility complex (MHC)
molecules.

Describe the antigen-presenting functions of
macrophages and dendritic cells.

Contrast and compare the development and
function of the T and B lymphocytes.

State the function of the five classes of
immunoglobulins.

Differentiate between the central and periph-
eral lymphoid structures.

Describe the function of cytokines involved
in the adaptive immune response.

Compare passive and active immunity.

Explain the transfer of passive immunity
from mother to fetus and from mother to
infant during breast-feeding.

Characterize the development of active
immunity in the infant and small child.

Describe changes in the immune response
that occur with aging.



SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

10.

1.

12.

13.

. Dendritic cells and

The has evolved in multicellu-
lar organisms to defend against bacteria,
viruses, and other foreign substances.

. Although the immune response normally is

protective, it also can produce undesirable

effects such as when the response is

excessive, as in , or when it

recognizes self-tissue as foreign, as in
disease.

. As the first line of defense,

immunity consists of the physical, chemical,
molecular, and cellular defenses.

immunity is the second major
immune defense.

. Substances that elicit adaptive immune

responses are called

immunity, generated by B lym-
phocytes, is mediated by molecules called
antibodies and is the principal defense
against extracellular microbes and toxins.

_ immunity is mediated by
specific T lymphocytes and defends against
intracellular microbes such as viruses.

function as
antigen-presenting cells for adaptive
immunity.

. The key cells of innate immunity are

, , and natural

killer cells.

are the early responding cells of
innate immunity.

During an inflammation response, the mono-
cyte leaves the blood vessel, transforms into a
tissue , and phagocytoses bacte-
ria, damaged cells, and tissue debris.

—  cellsand __ cellsare
the only cells in the body capable of speci-
fically recognizing different antigenic
determinants of microbial agents and other
pathogens.

are part of the innate immune
system, and may be the first line of defense
against viral infections.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

cells are specialized, bone
marrow-derived leukocytes found in lymphoid
tissue that are important intermediaries
between the innate and adaptive immune
systems.

are cytokines that stimulate the
migration and activation of immune and
inflammatory cells.

Cytokines that stimulate bone marrow
pluripotent stem and progenitor or precursor
cells to produce large numbers of platelets,
erythrocytes, lymphocytes, neutrophils,
monocytes, eosinophils, basophils, and
dendritic cells are known as

The mucous membrane linings of the
gastrointestinal, respiratory, and urogenital
tracts are protected by sheets of tightly

packed cells that block the
entry of microbes.
The binding of to the pattern

recognition receptors on leukocytes initiates
the signaling events that lead to innate
immunity and tissue changes associated with
acute inflammation.

is the coating of a microorgan-
ism with soluble molecules that tag the
microorganism for more efficient recognition
by phagocytes.

are substances foreign to the
host that can stimulate an immune response.

Antibodies comprise a class of proteins called

__ immunity depends on matura-
tion of B lymphocytes into plasma cells,
which produce and secrete antibodies.

The serves as a master regulator
for the immune system.

T cells suppress immune
responses by inhibiting the proliferation of
other potentially harmful self-reactive
lymphocytes.

The central lymphoid organs, the

and the , provide the enviro-
nment for immune cell production and
maturation.

The white pulp layer of the

contains concentrated areas of B and T
lymphocytes permeated by macrophages and
dendritic cells.
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Consider the following figure.

Antigen

Variable region
(heavy chain)

Constant region
(heavy chain)

Variable
region
(light chain)

Constant
region
(light chain)

— Heavy
chain

1. What does this figure depict? Discuss the
significance of the different parts depicted in
this model.

Match the key terms in Column A
with their definitions in Column B

1.
Column A Column B
1. Mucins a. Pathogen-associated
molecular pattern
—— 2. Lysozyme receptors
— 3. Epithelial b. Renders bacteria
barrier and other cells sus-
4. Defensins ceptlble to phagocy-
B tosis
—— 5. Collectins ¢. Traps and washes
6. Cilia away potential
) invaders
— 7 Tolllike d. Epithelial
receptors protrusion that
— 8. Opsonins moves mucus to
9. NF-«B throat
e. Surfactant proteins
___10. Interferons

in respiratory track

2.

Column A

- 1
2. CDh4"

- 3.
4. Cell-mediated

Epitopes

Perforins

immunity
Antigen
presentation

Antibody-
mediated
immunity
Major
histocompati-
bility
complex
Haptens

CD8"*

. Tolerance

The physical barrier
of skin to infection

. Disrupts virus

infections

. Small cationic

peptides found in
the stomach

Regulates the
production of
cytokines and
adhesion molecules

Hydrolytic enzyme
capable of cleaving
the walls of bacterial
cell

Column B

a.

Processing a
complex antigen
into epitopes and
then displaying the
foreign and self
peptides on their
membranes

. Dependent on B

cells

Self-recognition
proteins

d. Type of T helper cell
e. Dependenton T

cells

Pore-forming
molecules

. Immunologically

active sites on
antigens

. Combine with

larger protein
molecules and serve
as antigens

Ability of the
immune system to
be nonreactive to
self-antigens

Cytotoxic T cells
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EXEL) Briefly answer the following.

1. How do the cells of the immune system com-
municate with each other?

2. What is the innate immune system and what
is its function?

3. What is the general function of neutrophils
and macrophages in the inflammatory
response?

4. What are the methods of initiating the
complement system and what are the results
of activation?

5. What is the function of MHC proteins, and
how are they classified?

6. Explain how a macrophage participates in
antigen presentation.

7. How many classes of antibody are there? Give
a brief definition of function for each one.
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8. Compare and contrast active versus passive
immunity.

SECTION IlII: APPLYING
YOUR KNOWLEDGE

.Y \"1aA A Consider the scenario and answer
the question.

A young new mother has her 2-week old infant
at the clinic for a well-baby check-up. She is con-
cerned because her baby has been exposed to
chickenpox. She states, “What am I going to do?
[ didn’t know my friend’s son had just gotten
over the chickenpox. Will my baby get chicken-
pox?”

1. In talking with this mother, the nurse explains
passive immunity. What key points will the
nurse be sure to mention?

SECTION IV: PRACTICING
FOR NCLEX

LA ONAAd Answer the following questions.

1. Natural killer cells are specialized lymph-
ocytes that are one of the major parts of
which immunity?

a. Innate
b. Adaptive
¢. Humoral

d. Cell-mediated

2. Both innate and adaptive immunity have
cells that produce cytokines. Cytokines medi-
ate the actions of many cells in both innate
and adaptive immunity. How are the actions
of cytokines described?

. Rapid and self-limiting

Q

b. Pleiotropic and redundant
¢. Cell-specific and targeted
d. Dendritic and morphologic
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3.

UNIT 4 INFECTION AND IMMUNITY

Stem cells in the bone marrow produce T
lymphocytes or T cells, and release them into
the vascular system. The T cells then migrate
where to mature?

a. Spleen
b. Liver

¢. Thymus
d. Pancreas

. Cell-mediated immunity is involved in resis-

tance to infectious diseases caused by bacteria
and some viruses. It is also involved in cell-
mediated hypersensitivity reactions. Which
of these does not cause a cell-mediated
hypersensitivity reaction?

a. Latex

b. Poison ivy

¢. X-ray dye

d. Blood transfusion

. Passive immunity is immunity that is

transferred from another source and lasts
only weeks to months. What is an example
of passive immunity?

a. An injection of y-globulin

b. An immunization

c. Exposure to poison ivy

d. Allergy shots

. An essential property of the immune system

is self-regulation. An immune response that
is not adequate can lead to immuno-
deficiency, while an immune response that is
excessive can lead to conditions from allergic
responses all the way to autoimmune
diseases. Which of these is not an example of
a breakdown of the self-regulation of the
immune system?

a. Multiple sclerosis
b. Huntington disease
¢. Systemic lupus

d. Fibromyalgia

. One of the self-regulatory actions of the

immune system is to identify self-antigens
and be nonreactive to them. What is this
ability of the immune system defined as?

a. Antigen specificity
b. Nonre activity

c¢. Tolerance

d. Antigen diversity

8.

The laboratory finds IgA in a sample of cord
blood from a newborn infant. This finding is
important because it signifies what?

a. Fetal reaction to an infection acquired at
birth

b. Maternal reaction to an infection in the
fetus

¢. Maternal exposure to an infection in a
sexual partner

d. Fetal reaction to exposure to an
intrauterine infection

9. The daughter of a 79-year-old woman asks

the nurse why her mother gets so many
infections. The daughter states, “My
mother has always been healthy, but now
she has pneumonia. Last month she got
cellulitis from a bug bite she scratched. The
month before that was some other
infection. How come she seems to get sick
so often now?” What is the nurse’s best
response?

a. As people get older their immune system
does not respond as well as it did when
they were younger.

b. About the time we are 75 or 76 years old
our immune system quits working.

¢. Your mother just seems to be prone to
getting infections.

d. Your mother gets infections frequently
because she wants attention from you.

10. The results of recent research suggest that a

1.

key role in the origin of some diseases is
played by inflammation. Which of these dis-
eases is it thought that inflammation has a
role in its beginnings?
a. Osteoporosis
b. Rheumatoid arthritis
c. Osteogenesis imperfecta
d. Hydronephrosis

, or immunogens, are substances

foreign to the host that can stimulate an
immune response.
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12. Each immunoglobulin has a different role
in the immune response. Match each
immunoglobulin with its role.

Immunoglobulin

1.

IgG

2. IgA
3. IgM
4.,

5. IgE

IgD

Role

a.

Is the first circulating
immunoglobulin to
appear in response to an
antigen and is the first
antibody type made

by a newborn

. Involved in inflammation,

allergic responses, and
combating parasitic
infections

Serves as an antigen
receptor for initiating
the differentiation of
B cells

. Protects against bacteria,

toxins, and viruses in
body fluids and activates
the complement system

. A primary defense against

local infections in mucosal
tissues
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13.

14.

15.

The mucous membrane linings of the
gastrointestinal, respiratory, and urogenital
tracts are protected by sheets of tightly
packed cells that block the
entry of microbes and destroy them by secret-
ing antimicrobial enzymes, proteins, and
peptides.

In both the innate and the adaptive immune
systems, cells communicate information
about invading organisms by the secretion of
chemical mediators. Which are these media-
tors? (Mark all that apply.)

a. Virulence factors

b. Chemokines

¢. Colony-stimulating factors

d. Coxiellas

There are many cells that make up the
passive and adaptive immune systems.
Which cells are responsible for the specificity

and memory of adaptive immunity? (Mark all
that apply.)

a. Phagocytes

b. T lymphocytes

¢. Dendritic cells

d. Natural killer cells
e. B lymphocytes
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Disorders of the
Immune Response

SECTION I: LEARNING
OBJECTIVES

1.

84

State the difference in causes of primary and
secondary immunodeficiency disorders.

. Compare and contrast pathology and mani-

festations of humoral (B-cell), cellular
(T-cell), and combined T- and B-cell
immunodeficiency disorders.

. Differentiate between adaptive immune

responses that protect against microbial
agents and hypersensitivity responses.

. Describe the immune mechanisms involved

in a type I, type II, type 111, and type IV
hypersensitivity reaction.

. Describe the pathogenesis of allergic rhinitis,

food allergy, serum sickness, Arthus reaction,
contact dermatitis, and hypersensitivity
pneumonitis.

. Characterize the differences in a type I,

immunoglobulin E (IgE)-mediated hypersen-
sitivity response and that caused by a type 1V,
cell-mediated response.

. Relate the mechanisms of self-tolerance to

the possible explanations for development of
autoimmune disease.

. Discuss the rationale for matching of human

leukocyte antigen or major histocompatibil-
ity complex types in organ transplantation.

. Compare the immune mechanisms involved

in allogeneic transplant rejection.

10.

11.

12.

13.

Describe the mechanisms and manifestations
of graft-versus-host disease.

Name four or more diseases attributed to
autoimmunity.

Describe three or more postulated
mechanisms underlying autoimmune
disease.

State the criteria for establishing an autoim-
mune basis for a disease.

SECTION II: ASSESSING
YOUR UNDERSTANDING

L Fill in the blanks.

1.

3.

4,

Under normal conditions, the
response deters or prevents disease.

can be defined as an abnormal-
ity in the immune system that renders a per-
son susceptible to diseases normally
prevented by an intact immune system.

The immune system is
composed of the phagocytic leukocytes, natu-
ral killer (NK) cells, and complement
proteins.

The immune response is
composed mainly of T and B cells and
responds to infections more slowly, but more
specifically, than the innate immune system.



10.

11.

12.

13.

14.

15.

16.

17.

. The adaptive immune system is further

divided into the and
immune systems.

. A large number of primary immunodeficiency

diseases have been mapped to the
chromosome.

. Defects in humoral immunity increase the

risk of recurrent infections.

. During the first few months of life, infants

are protected from infection by IgG antibod-
ies that originate in circulation
during fetal life.

. Of all the primary immunodeficiency

diseases, those affecting
production are the most frequent.

Abnormal immunoglobulin loss can occur
with chronic disease; because of
abnormal glomerular filtration, patients lose
serum IgA and IgG in their urine.

Secondary humoral immunodeficiencies can
also result from a numberof |
including chronic lymphocytic leukemia,
lymphoma, and multiple myeloma that inter-
fere with normal immunoglobulin

production.

T cells can be functionally divided into two
subtypes: and

T cells.

Collectively, protect against

fungal, protozoan, viral, and intracellular
bacterial infections; control malignant cell
proliferation; and are responsible for coordi-
nating the overall immune response.

Disorders that affect both B and T lymp-

hocytes, with resultant defects in both

humoral and cell-mediated immunity, fall

under the broad classification of
syndrome.

In , genetic mutations lead to
absence of all T and B cell function and,
in some cases, a lack of NK cells.

SCID is more commonly found in
, as it is X linked.

Hereditary angioneurotic edema is a form of
deficiency.

CHAPTER 16 DISORDERS OF THE IMMUNE RESPONSE

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
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Chronic cirrhosis of the liver would reduce
the production of complement proteins; this
type of deficiency would be classified as

Chédiak-Higashi syndrome is an abnormality
of of phagocytes.

Chronic granulomatous disease is a group of
inherited disorders that greatly reduce or
inactivate the ability of phagocytic cells to
produce the .

disorders refer to excessive or
inappropriate activation of the immune
system.

Type I hypersensitivity reactions to antigens
are referred to as

is a systemic life-threatening
hypersensitivity reaction characterized by
widespread edema, vascular shock secondary
to vasodilation, and difficulty breathing.

Persons with allergic conditions
tend to have high serum levels of IgE and
increased numbers of basophils and mast
cells.

Allergic is characterized by
symptoms of sneezing, itching, and watery
discharge from the nose and eyes.

There are three different types of antibody-
mediated mechanisms involved in
reactions: opsonization and
complement- and antibody receptor-
mediated phagocytosis, complement- and
antibody receptor-mediated inflammation,
and antibody-mediated cellular dysfunction.

_ mediated destruction of cells
that are coated with low levels of IgG
antibody and are killed by a variety of
effector cells, which bind to their target by
their receptors for 1gG, and cell lysis occurs
without phagocytosis.

hypersensitivity reactions are
responsible for the vasculitis seen in certain
autoimmune diseases such as systemic lupus
erythematosus (SLE), or the kidney damage
seen with acute glomerulonephritis.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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sickness is a systemic immune
complex disorder that is triggered by the
deposition of insoluble antigen-antibody
complexes in blood vessels, joints, heart, and
kidney tissue.

A term used by pathologists and immunolo-
gists to describe localized tissue necrosis
caused by immune complexes is the

Hypersensitivity reactions that are mediated
by specifically sensitized T lymphocytes are
divided into two basic types: direct cell-
mediated cytotoxicity and delayed-type
hypersensitivity, and generally classified as

Allergic denotes an inflam-
matory response confined to the skin that is
initiated by re-exposure to an allergen to
which a person had previously become sensi-
tized.

A major barrier to is the process
of rejection in which the recipient’s immune
system recognizes the graft as foreign and
attacks it.

Transplanted tissue can be categorized as an
graft if donor and recipient are
the same person, graft if the
donor and recipient are identical twins, and
if the donor and recipient are
related or unrelated but share similar HLA

types.

occurs when immunologically
competent cells or precursors are
transplanted into recipients who are
immunologically compromised.

diseases represent a group of
disorders that are caused by a breakdown in
the ability of the immune system to differen-
tiate between self- and non-self-antigens.

The ability of the immune system to
differentiate self from nonself is called

Loss of self-tolerance with development of
is characteristic of a number of
autoimmune disorders.

Copyright © 2011. Wolters Kluwer Health | Lippincott Williams & Wilkins. Study Guide for Porth’s Essentials of Pathophysiology, Third Edition.

LX) Consider the following figure.
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In the above figure, label and diagram the
process of T-cell selection. Be sure to include the
end result of each pathway.

LXAONWAS Matich the key terms in Column A
with their definitions in Column B.

Column A Column B
— 1. DiGeorge a. Essentially
syndrome undetectable levels
of all serum
__ 2. Secondary ) )
: immunoglobulins
immunodefi-
ciency b. Complement-
___ 3. Hyper-IgM mediated immune
syndrome disorders
4. X-linked ¢. Decreases in one or
more of IgG
agammaglobu-
; . subgroups
linemia



10.

11.

12.

13.

14.

15.

. Selective d.

IgA deficiency

. Adenosine

deaminase
deficiencies .
and T-cell

cytokine

receptor

mutations

. Transient

hypogam
maglobuli- 9-
nemia

of infancy h.

. Ataxia-

telangiectasia i.

. Common

variable
immunode-
ficiency

Immunoglo-

bulin k
G subclass
deficiency

Wiskott-
Aldrich
syndrome

Type I
hypersensitivity
reaction

Repeated bouts of
upper respiratory
and middle ear
infections

Partial or complete
failure of develop-
ment of the
thymus and
parathyroid glands

In levels of serum
and secretory IgA

Antibody-mediated
disorders

Acquired later in
life

The terminal
differentiation of
mature B cells to
plasma cells is
blocked

Ig-E mediated
disorders

. Lymphopenia and

a decrease in the
ratio of CD4"
helper T cells to
CD8" suppressor T
cells

Low IgG and IgA
levels, high IgM
concentrations

m. Cause of SCID

Type II
hypersensitivity
reaction

Type 11
hypersensitivity o
reaction

Type IV
hypersensi-
tivity
reaction

n. Susceptible to

infections caused
by encapsulated
microorganisms
T-cell-mediated
disorders
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Put the normal sequence of actions of a polymor-
phonuclear phagocyte in order in the boxes below.

a. Phagocytosis

b. Kill the ingested pathogens

¢. Chemotaxis

d. Generate microbicidal substances
e. Adherence

Briefly answer the following.

1. What is the difference between a primary and
a secondary immunodeficiency?

2. Why does it take up to 6 months for the
symptoms of a primary immunodeficiency to
show up?

3. Explain how a patient can become sensitized
to an allergen (antigen) in a type I hypersensi-
tivity reaction.

4. Compare the direct cell-mediated cytotoxicity
of type IV hypersensitivity reactions with the
delayed-type hypersensitivity reactions.
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5. What is SCID?

SECTION III: APPLYING
YOUR KNOWLEDGE

.Y \"1sAd Consider the scenario and answer
the questions.

A 30-year-old woman has just been diagnosed
with SLE. She presents with arthritis, a “butterfly
rash,” weight loss, weakness, and fatigue. She is
distraught and she states, “How can the doctor
be sure that I have this disease?”

1. The correct response to this patient about the
diagnosis would include information about
which test?

2. When planning patient education for this
woman, what medications would the nurse
tell the patient about?

SECTION IV: PRACTICING
FOR NCLEX

LYKl Answer the following questions.

1. Infants are born with a passive immunity

that occurs when immunoglobulin antibodies
cross the placenta from the maternal circula-
tion prior to birth. Which immunoglobulin is
capable of crossing the placenta?
a. IgM
b. IgD
c IgG
d. IgE

2. Drug-induced secondary
hypogammaglobulinemia is considered
reversible. Which drugs produce hypogam-
maglobulinemia? (Mark all that apply.)

a. Phenytoin

b. Corticosteroids

¢. Carbamazepine

d. Disease-modifying antirheumatic drugs

e. Interferon beta-1a drugs

3. Primary cell-mediated disorders of the
immune system cause severe problems with
infections. Children with these disorders
rarely survive beyond childhood without a
bone marrow transplant. Which of the follow-

ing is a disease that involves primary cell-
mediated disorders of the immune system?

a. DiGeorge syndrome
b. Y-linked hyper-IgM syndrome
c. X-linked agammaglobulinemia
d. Y-linked agammaglobulinemia

4. Combined immunodeficiency syndrome is a
disorder in which both B and T lymphocytes
are affected. This results in defects in both

humoral and cell-mediated immunity. What
could be the cause of this disorder?

a. Multiple misplaced genes that influence
lymphocyte development and response

b. A single mutation in any gene that
influences major histocompatibility antigens

c. Asingle misplaced gene that influences
major histocompatibility

d. Multiple mutations in genes that influence
lymphocyte development and response
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5. Combined immunodeficiency (CID) is 9. The incidence of latex allergy is skyrocketing
distinguished by low, not absent, T-cell because of diseases such as HIV. It is known
function. These diseases are usually that the use of latex examining gloves has
associated with other disorders and arise from played a major role in the increasing
diverse genetic causes. Which of the incidence of latex allergy. What plays a
following diseases is considered a CID? significant role in the allergic response to
a. Pierre-Robin syndrome latex gloves?

b. Angelman syndrome a. Baking powder used inside the gloves
c. Ataxia-telangiectasia b. Airborne pieces of latex
d. Adair-Dighton syndrome c. Latex proteins that attach to clothing

6. The immune system typically responds to d. Cornstarch powder used inside the gloves

invaders of all types in our body. However, it 10. A transplant reaction that occurs imme-
can also cause tissue injury and disease. What diately after transplantation is caused by
is this effect called? _ antibodies that are present.
a. Hypersensitivity action 11. It has been postulated that an autoimmune
b. Antigen reaction disease needs a “trigger event” for it to
¢. Mediator response action clinically manifest itself in a body. What are
d. All . . . these “trigger events” thought to be? (Mark
. Allergen stimulating reaction
all that apply.)
7. Some people are so sensitive to certain a. A. microorganism or virus

antigens that they react within minutes by
developing itching, hives, and skin erythema,
followed shortly thereafter by bronchospasm

b. A self-antigen from a previously
sequestered body tissue

and respiratory distress. What is this ¢. Abreakdown in the antigen-antibody
commonly known as? response

a. Antigen reaction d. A chemical substance

b. Anaphylactic reaction e. A systemic ability for self-tolerance

c. Hyposensitive reaction
d. Arthus reaction

8. A systemic immune complex disorder that is
caused by insoluble antigen-antibody
complexes being deposited in blood vessels,

the joints, the heart, or kidney tissue is called
what?

a. Anti-immune disease

b. Systemic lupus erythematosus
c. Serum sickness

d. Antigen-antibody sickness
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Control of
Cardiovascular Function

SECTION I: LEARNING
OBJECTIVES

1.

90

Compare the function and distribution of
blood flow and blood pressure in the
systemic and pulmonary circulations.

. State the relation between blood volume and

blood pressure in arteries, veins, and
capillaries of the circulatory system.

. Define the term hemodynamics and describe

the effects of blood pressure, vessel radius,
vessel length, vessel cross-sectional area, and
blood viscosity on blood flow.

. Use the law of Laplace to explain the effect of

radius size on the pressure and wall tension
in a vessel.

. Use the term compliance to describe the char-

acteristics of arterial and venous blood
vessels.

. Describe the structural components and

function of the pericardium, myocardium,
endocardium, and the heart valves and
fibrous skeleton.

. Draw a figure of the cardiac cycle, incorporat-

ing the volume, pressure, heart sounds, and
electrocardiographic changes that occur dur-
ing atrial and ventricular systole and diastole.

Define the terms preload and afterload.

10.

11.

12.

13.

14.
15.

16.

17.

18.

. Describe the cardiac reserve and relate it to

the Frank-Starling mechanism.

Compare the structure and function of
arteries and veins.

Describe the structure and function of
vascular smooth muscle.

Define autoregulation and characterize
mechanisms responsible for short-term and
long-term regulation of blood flow.

Describe mechanisms involved in the
humoral control of blood flow.

Define the term microcirculation.

Describe the structure and function of the
capillaries.

Explain the forces that control the fluid
exchange between the capillaries and the
interstitial spaces.

Describe the structures of the lymphatic
system and relate them to the role of the
lymphatics in controlling interstitial fluid
volume.

Describe the roles of the medullary
vasomotor and cardioinhibitory centers in
controlling the function of the heart and
blood vessels.



19.

20.

21.
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Relate the performance of baroreceptors and
chemoreceptors in the control of
cardiovascular function.

Describe the distribution of sympathetic and
parasympathetic nervous system in the
innervation of the circulatory system and
their effects on heart rate and cardiac
contractility.

Relate the role of the central nervous system
in terms of regulating circulatory function.

SECTION II: ASSESSING
YOUR UNDERSTANDING

Fill in the blanks.

1.

. The

. The

. The

. The

The circulatory system delivers

and nutrients needed for metabolic processes
to the tissues, carries products
from the tissues to the kidneys and other
excretory organs for elimination, and
circulates electrolytes and

needed to regulate body function.

. The circulatory system can be divided into

circulation and
circulation.

two parts: the
the

circulation consists of the
right heart, the pulmonary artery, the
pulmonary capi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>