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P R E F A C E

For students, a good way to test their understanding and knowledge about a particular subject 
and to prepare for exams is to practice using Multiple Choice Questions (MCQs). This book on 
MCQs for Pharmacology and Therapeutics for Dentistry has been written keeping in mind the above 
purpose.

In this book Elsevier has worked with professional question writers to prepare a collection of 
500 MCQs to accompany the subject matter covered in each chapter of the textbook, Pharmacol-
ogy and Therapeutics for Dentistry, 6th edition by John A. Yagiela, Frank J. Dowd, Barton S. 
Johnson, Angelo J. Mariotti, and Enid A. Neidle (ISBN: 978-0-323-05593-2). The style of 
MCQs is three distractors and one correct answer so the student will need to mark the correct 
option accordingly. Each chapter is followed by a feedback section showing the correct answers 
and a very quick rationale why each answer is correct or incorrect thus elevating student’s con-
fidence to answer many more MCQs on the subject. Below each rationale, reference to the page 
number of the main textbook, Pharmacology and Therapeutics for Dentistry, is given for the students 
who want to revise or study the particular topic again.

The aim for the student is to get as many correct as possible and to revise any subject area 
where the number of correct marks is low. We sincerely hope that students will find the book 
extremely useful. We welcome comments and suggestions from students and teachers, which will 
help in improving this book further.

Elsevier Ltd.
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C H A P T E R  1 

Pharmacodynamics: Mechanisms  
of Drug Action

Multiple Choice
1.	 Which	drug-binding	receptors	cause	rapid	depolarization	or	hyperpolarization	of	cells?

a.	 Receptors	that	have	enzyme	activity	on	their	cytoplasmic	side.
b.	 Intracellular	nuclear	receptors.
c.	 Ligand-gated	ion	channels.
d.	 G	protein-linked	receptors.

2.	 The	nicotine	drug-binding	receptor	is	an	example	of	a/an
a.	 enzyme.
b.	 nucleic	acid.
c.	 ligand-gated	ion	channel.
d.	 voltage-gated	ion	channel.

3.	 Drug	receptors	are	usually	found	in	which	part	of	a	cell?
a.	 Nucleus.
b.	 Cytoplasm.
c.	 Plasma	membrane.
d.	 Mitochondria.

4.	 Which	drug-binding	force	is	the	weakest?
a.	 Ionic.
b.	 Covalent.
c.	 Hydrogen.
d.	 van	der	Waals.

5.	 Which	drug-binding	force	complicates	the	administration	and	treatment	of	adverse	reactions	
from	a	drug?
a.	 Ionic.
b.	 Covalent.
c.	 Hydrogen.
d.	 van	der	Waals.

6.	 Which	voltage-gated	ion	carries	a	negative	charge?
a.	 K.
b.	 Cl.
c.	 Ca.
d.	 Na.
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7.	 Along	with	the	drug	and	its	receptor,	which	drug-binding	force	involves	water?
a.	 Ionic.
b.	 Covalent.
c.	 Hydrogen.
d.	 van	der	Waals.

8.	 Which	factor	supports	specificity	in	drug	receptor	binding?
a.	 Differences	of	optical	isomers.
b.	 Similarities	of	optical	isomers.
c.	 Whether	a	drug	is	a	full	agonist	or	a	partial	agonist.
d.	 Whether	or	not	the	drug	has	high	potency.

9.	 Which	statement	is	true?
a.	 The	optical	isomer	quinidine	(dextro)	has	been	used	therapeutically,	but	quinine	(levo)	has	

not.
b.	 The	optical	isomer	quinine	(levo)	has	been	used	therapeutically,	but	quinidine	(dextro)	has	

not.
c.	 Optical	isomers	quinine	(levo)	and	quinidine	(dextro)	have	both	been	used	therapeutically,	

for	the	same	purposes.
d.	 Optical	isomers	quinine	(levo)	and	quinidine	(dextro)	have	both	been	used	therapeutically,	

but	for	different	purposes.

Feedback
1.	 ANS:	c

a.	 Only	ligand-gated	ion	channels	cause	rapid	changes	in	cell	polarity.
b.	 Only	ligand-gated	ion	channels	cause	rapid	changes	in	cell	polarity.
c.	 Correct.	Only	ligand-gated	ion	channels	cause	rapid	changes	in	cell	polarity.
d.	 Only	ligand-gated	ion	channels	cause	rapid	changes	in	cell	polarity.

REF:	p.	3

2.	 ANS:	c
a.	 The	nicotine	drug-binding	receptor	is	an	example	of	a	ligand-gated	ion	channel,	not	an	

enzyme	receptor.
b.	 The	nicotine	drug-binding	 receptor	 is	 an	 example	of	 a	 ligand-gated	 ion	 channel,	not	 a	

nucleic	acid.
c.	 Correct.	The	nicotine	drug-binding	receptor	is	an	example	of	a	ligand-gated	ion	channel.
d.	 The	nicotine	drug-binding	 receptor	 is	 an	 example	of	 a	 ligand-gated	 ion	 channel,	not	 a	

voltage-gated	ion	channel.

REF:	p.	3
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3.	 ANS:	c
a.	 Drug	receptors	are	usually	found	on	or	 in	a	cell’s	membranes,	although	some	are	 in	the	

nucleus.
b.	 Drug	receptors	are	usually	found	on	or	 in	a	cell’s	membranes,	although	some	are	 in	the	

cytoplasm.
c.	 Correct.	Drug	receptors	are	usually	found	in	a	cell’s	membranes.
d.	 Drug	 receptors	 are	 usually	 found	 on	 or	 in	 a	 cell’s	 membranes,	 rather	 than	 the	

mitochondria.

REF:	p.	2

4.	 ANS:	d
a.	 Ionic	attractions	draw	a	drug	closer	to	its	receptor;	they	are	stronger	than	van	der	Waals	

forces,	which	are	the	weakest	type	of	drug-binding	force.
b.	 Covalent	bonds	are	a	permanent	bond,	unlike	van	der	Waals	forces,	which	are	the	weakest	

type	of	drug-binding	force.
c.	 Hydrogen	bonds	are	more	stable	than	van	der	Waals	forces,	which	are	the	weakest	type	

of	drug-binding	force.
d.	 Correct.	van	der	Waals	forces	are	the	weak	bonds	that	form	between	the	electron	clouds	

of	atoms	placed	in	close	proximity;	they	are	the	weakest	type	of	drug-binding	force.

REF:	p.	6

5.	 ANS:	b
a.	 Ionic	bonds	are	not	permanent,	while	covalent	bonds	are	often	permanent	in	nature	and	

increase	the	difficulty	of	administering	the	drug	and	treating	adverse	reactions.
b.	 Correct.	Covalent	bonds	are	more	permanent	in	nature,	which	increases	the	difficulty	of	

administering	the	drug	as	well	as	treating	adverse	reactions.
c.	 Hydrogen	bonds	are	not	permanent,	while	covalent	bonds	are	often	permanent	in	nature	

and	increase	the	difficulty	of	administering	the	drug	and	treating	adverse	reactions.
d.	 van	der	Waals	forces	are	weak	and	may	decrease	the	stability	of	drug	binding,	while	cova-

lent	bonds	are	often	permanent	in	nature	and	increase	the	difficulty	of	administering	the	
drug	and	treating	adverse	reactions.

REF:	p.	5

6.	 ANS:	b
a.	 K	is	a	voltage-gated	ion	with	a	positive	charge.
b.	 Correct.	Most	voltage-gated	ions	have	a	positive	charge,	while	Cl	has	a	negative	charge.
c.	 Ca	is	a	voltage-gated	ion	with	a	positive	charge.
d.	 Na	is	a	voltage-gated	ion	with	a	positive	charge.

REF:	p.	2
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7.	 ANS:	c
a.	 Ionic	drug	receptor	bonds	involve	the	flow	of	ions	and	their	ionic	charge,	not	water.
b.	 Water	is	not	a	factor	in	the	drug-receptor	complex	of	covalent	bonds.
c.	 Correct.	Water	plays	a	major	role	to	stabilize	the	drug	binding	in	hydrogen	drug	receptor	

binding.
d.	 van	der	Waals	forces	involve	the	electron	cloud	around	atoms;	water	is	not	a	factor	in	this	

type	of	drug	receptor	binding.

REF:	p.	6

8.	 ANS:	a
a.	 Correct.	Even	the	slightest	difference	between	optical	isomers	can	produce	significantly	

different	biologic	results.
b.	 It	 is	 the	differences,	 not	 similarities,	 in	 optical	 isomers	 that	 produce	 specificity	 in	drug	

receptor	binding.	The	potency	and	maximal	effect	of	the	agonist	are	distinct	from	receptor-
binding	specificity.

c.	 Even	the	slightest	difference	between	optical	 isomers	can	produce	significantly	different	
biologic	results.	The	potency	and	maximal	effect	of	the	agonist	are	distinct	from	receptor-
binding	specificity.

d.	 Even	the	slightest	difference	between	optical	 isomers	can	produce	significantly	different	
biologic	results.	The	potency	and	maximal	effect	of	the	agonist	are	distinct	from	receptor-
binding	specificity.

REF:	p.	7

9.	 ANS:	d
a.	 Quinine	(levo)	has	been	used	therapeutically.
b.	 Quinidine	(dextro)	has	been	used	therapeutically.
c.	 Quinine	(levo)	and	quinidine	(dextro)	have	both	been	used	therapeutically,	but	for	different	

purposes.
d.	 Correct.	Quinine	(levo)	and	quinidine	(dextro)	have	both	been	used	therapeutically,	for	

different	purposes.

REF:	p.	7
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C H A P T E R  2 

Pharmacokinetics: The Absorption, 
Distribution, and Fate of Drugs

Multiple Choice
1.	 Protein	molecules	serve	which	purpose	in	a	plasma	membrane?

a.	 Provide	insulation	for	the	cell.
b.	 Rid	the	cell	of	cholesterol	and	lipids.
c.	 Prevent	drugs	from	crossing	the	plasma	membrane.
d.	 Provide	a	link	between	the	intracellular	and	extracellular	environments.

2.	 A	drug	moves	down	its	electrochemical	gradient	while	crossing	the	plasma	membrane	in
a.	 exocytosis.
b.	 endocytosis.
c.	 active	transport.
d.	 passive	diffusion.

3.	 The	majority	of	oral	drug	absorption	takes	place	in	the
a.	 rectum.
b.	 large	intestine.
c.	 small	intestine.
d.	 esophageal	mucosa.

4.	 Which	is	NOT	a	disadvantage	of	administering	a	drug	intravenously?
a.	 Possible	hematoma	formation.
b.	 Accidental	intra-arterial	injection.
c.	 Production	of	immediate	drug	effects.
d.	 Toxic	drug	reactions	are	difficult	to	reverse.

5.	 The	transport	of	electrically	charged	fluoride	into	hypersensitive	dentin	is	called
a.	 inhalation.
b.	 iontophoresis.
c.	 parenteral	injection.
d.	 percutaneous	absorption.

6.	 Which	membrane	is	the	first	tissue	barrier	a	majority	of	drugs	must	cross	after	intravenous	
administration?
a.	 Cell.
b.	 Mucous.
c.	 Alveolar.
d.	 Capillary.
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7.	 Which	is	NOT	a	factor	of	the	blood-brain	barrier?
a.	 Glomerular	filtration.
b.	 Drug	export	carrier	system.
c.	 Astrocytic	capillary	sheath.
d.	 Modified	capillary	endothelium.

8.	 Which	organ	contains	the	most	important	enzyme	systems	for	metabolizing	drugs?
a.	 Liver.
b.	 Heart.
c.	 Lungs.
d.	 Kidney.

9.	 Which	chemical	reaction	is	most	often	involved	in	hepatic	metabolism?
a.	 Oxidation.
b.	 Reduction.
c.	 Hydrolysis.
d.	 Glucuronide	conjugation.

10.	 Which	is	the	major	organ	of	drug	excretion?
a.	 Skin.
b.	 Liver.
c.	 Lungs.
d.	 Kidney.

Feedback
1.	 ANS:	d

a.	 Insulating	is	not	the	purpose	of	protein	molecules;	their	purpose	is	to	link	the	extracellular	
and	intracellular	environments.

b.	 Cholesterol	and	lipids	are	other	components	of	the	plasma	membrane;	the	protein	mol-
ecules	do	not	rid	the	cell	of	these	components.	Protein	molecules	 link	the	extracellular	
and	intracellular	environments.

c.	 Protein	molecules	allow	the	passage	of	some	drugs	through	the	plasma	membrane,	not	
prevent	it.	They	link	the	extracellular	and	intracellular	environments.

d.	 Correct.	The	protein	molecules	span	the	thickness	of	the	plasma	membrane,	linking	the	
extracellular	and	intracellular	environments.

REF:	p.	17

2.	 ANS:	d
a.	 Passive	diffusion,	not	exocytosis,	is	characterized	by	the	drug	moving	down	its	electro-

chemical	gradient	when	it	crosses	the	plasma	membrane.
b.	 Passive	diffusion,	not	endocytosis,	is	characterized	by	the	drug	moving	down	its	electro-

chemical	gradient	when	it	crosses	the	plasma	membrane.
c.	 Passive	 diffusion,	 not	 active	 transport,	 is	 characterized	 by	 the	 drug	 moving	 down	 its	

electrochemical	gradient	when	it	crosses	the	plasma	membrane.
d.	 Correct.	In	passive	diffusion,	the	drug	moves	down	its	electrochemical	gradient	when	it	

crosses	the	plasma	membrane.

REF:	p.	17
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3.	 ANS:	c
a.	 By	the	time	a	drug	reaches	the	rectum,	the	majority	of	the	drug	has	been	absorbed.	The	

small	intestine	is	where	a	majority	of	the	drug	is	absorbed.
b.	 By	the	time	a	drug	reaches	the	large	intestine,	the	majority	of	the	drug	has	been	absorbed.	

The	small	intestine	is	where	a	majority	of	the	drug	is	absorbed.
c.	 Correct.	The	small	intestine	has	a	large	absorptive	surface	area	and	a	drug	travels	through	

this	region	for	an	extended	amount	of	time;	therefore,	the	majority	of	the	drug	is	absorbed	
through	the	small	intestine.

d.	 Only	a	small	amount	of	a	drug	is	absorbed	in	the	esophageal	mucosa	due	to	the	fact	that	
the	drug	passes	through	it	too	quickly.	The	small	intestine	is	where	a	majority	of	the	drug	
is	absorbed.

REF:	p.	21

4.	 ANS:	c
a.	 A	hematoma	is	a	disadvantage	of	intravenous	injection	of	a	drug.
b.	 Accidental	intra-arterial	injection	is	a	disadvantage	of	intravenous	injection	of	a	drug.
c.	 Correct.	 Immediate	drug	 effects	 are	 an	 advantage	of	 intravenous	 injections,	 especially	

when	the	desired	immediate	effects	of	the	drug	are	produced.
d.	 The	 difficulty	 of	 reversing	 toxic	 reactions	 to	 a	 drug	 is	 a	 disadvantage	 of	 intravenous	

injection	of	a	drug.

REF:	p.	24

5.	 ANS:	b
a.	 Iontophoresis,	not	 inhalation,	 is	 the	 topical	 application	of	 an	electrically	 charged	drug	

across	the	mucous	membranes,	skin,	or	hard	tissues	of	a	patient.
b.	 Correct.	 Iontophoresis	 is	 the	 topical	 application	of	an	electrically	 charged	drug	across	

the	mucous	membranes,	skin,	or	hard	tissues	of	a	patient.
c.	 Iontophoresis,	not	parenteral	injection,	is	the	topical	application	of	an	electrically	charged	

drug	across	the	mucous	membranes,	skin,	or	hard	tissues	of	a	patient.
d.	 Iontophoresis,	not	percutaneous	absorption,	 is	 the	 topical	 application	of	an	electrically	

charged	drug	across	the	mucous	membranes,	skin,	or	hard	tissues	of	a	patient.

REF:	p.	26

6.	 ANS:	d
a.	 The	 drug	 crosses	 a	 cell	 membrane	 after	 it	 has	 already	 left	 the	 bloodstream	 through	 a	

capillary	membrane.
b.	 Sometimes	drugs	are	applied	topically	to	the	mucus	and	distributed	through	the	mucous	

membrane.	The	majority	of	drugs	are	distributed	through	the	bloodstream	and	the	first	
tissue	barrier	they	must	pass	through	is	a	capillary	membrane.

c.	 Very	 few	 drugs	 are	 administered	 through	 inhalation,	 via	 the	 alveolar	 membrane.	The	
majority	of	drugs	are	distributed	through	the	bloodstream	and	the	first	tissue	barrier	they	
must	pass	through	is	a	capillary	membrane.

d.	 Correct.	 The	 majority	 of	 drugs	 are	 distributed	 through	 the	 bloodstream	 in	 order	 to	
arrive	 at	 the	 action	 site;	 the	 first	 tissue	 barrier	 they	 must	 pass	 through	 is	 a	 capillary	
membrane.

REF:	p.	26
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7.	 ANS:	a
a.	 Correct.	Glomerular	filtration	takes	place	in	the	kidney.
b.	 The	drug	export	carrier	system	limits	the	access	of	drugs	to	the	central	nervous	system	

(CNS)	and	is	a	factor	of	the	blood-brain	barrier.	Glomerular	filtration	takes	place	in	the	
kidney.

c.	 The	astrocytic	sheath	that	surrounds	the	capillaries	of	the	brain	impedes	the	transfer	of	
ions	and	water-soluble	drugs	and	is	a	factor	of	the	blood-brain	barrier.	Glomerular	filtra-
tion	takes	place	in	the	kidney.

d.	 The	endothelial	cells	of	the	capillaries	in	the	brain	are	tightly	joined	and	limit	the	entry	
of	water-soluble	drugs;	 this	 is	a	factor	of	the	blood-brain	barrier.	Glomerular	filtration	
takes	place	in	the	kidney.

REF:	p.	27

8.	 ANS:	a
a.	 Correct.	Drugs	can	be	metabolized	by	almost	any	organ	in	the	body,	but	the	liver	contains	

the	most	important	enzyme	systems	for	metabolizing	drugs.
b.	 The	liver,	not	the	heart,	contains	the	most	important	enzyme	systems	for	metabolizing	

drugs.
c.	 The	liver,	not	the	lungs,	contains	the	most	important	enzyme	systems	for	metabolizing	

drugs.
d.	 The	liver,	not	the	kidney,	contains	the	most	important	enzyme	systems	for	metabolizing	

drugs.

REF:	p.	31

9.	 ANS:	a
a.	 Correct.	 In	 the	 process	 of	 hepatic	 metabolism	 of	 drugs,	 oxidation	 is	 involved	 in	 the	

majority	of	chemical	reactions.
b.	 Oxidation,	not	reduction,	is	involved	in	the	majority	of	chemical	reactions	during	hepatic	

metabolism.
c.	 Oxidation,	not	hydrolysis,	is	involved	in	the	majority	of	chemical	reactions	during	hepatic	

metabolism.
d.	 Oxidation,	not	glucuronide	conjugation,	is	involved	in	the	majority	of	chemical	reactions	

during	hepatic	metabolism.

REF:	p.	31

10.	 ANS:	d
a.	 The	kidney,	not	the	skin,	is	considered	the	major	organ	of	drug	excretion.
b.	 The	kidney,	not	the	liver,	is	considered	the	major	organ	of	drug	excretion.
c.	 The	kidney,	not	the	lungs,	is	considered	the	major	organ	of	drug	excretion.
d.	 Correct.	The	kidney	is	considered	the	major	organ	of	drug	excretion.

REF:	p.	40
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C H A P T E R  3 

Pharmacotherapeutics: The Clinical 
Use of Drugs

Multiple Choice
1.	 Which	is	NOT	a	patient	factor	in	patient	noncompliance	with	medication?

a.	 Economic	factors.
b.	 Lack	of	understanding.
c.	 Miswritten	prescription.
d.	 Development	of	adverse	reaction.

2.	 Which	term	is	described	as	a	rapid	development	of	drug	tolerance?
a.	 Tachyphylaxis.
b.	 Cellular	tolerance.
c.	 Immune	tolerance.
d.	 Distribution	tolerance.

3.	 The	rate	of	medication	noncompliance	is
a.	 60%.
b.	 70%.
c.	 80%.
d.	 90%.

4.	 Which	term	is	defined	as	a	genetically	related	uncharacteristic	response	to	a	drug?
a.	 Allergy.
b.	 Toxicity.
c.	 Side	effect.
d.	 Idiosyncratic	reaction.

5.	 Which	drug	helped	establish	the	rationale	that	drugs	safe	for	use	in	adults	may	cause	extensive	
malformations	in	an	unborn	child?
a.	 Amoxicillin.
b.	 Thalidomide.
c.	 Levothyroxine.
d.	 Acetaminophen.

6.	 Most	drug	poisonings	occur	in	which	age	group?
a.	 Birth	to	5	years.
b.	 10	years	to	15	years.
c.	 20	years	to	25	years.
d.	 70	years	to	75	years.
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7.	 Drugs	belonging	to	which	risk	category	should	never	be	administered	to	a	pregnant	woman?
a.	 Category	A.
b.	 Category	B.
c.	 Category	D.
d.	 Category	X.

8.	 The	earliest	teratogenic	malformations	develop	at
a.	 fertilization.
b.	 day	21.
c.	 3	months.
d.	 the	third	trimester.

9.	 When	administered	during	pregnancy,	which	drug	inhibits	fetal	bone	growth	and	causes	tooth	
discoloration?
a.	 Cortisone.
b.	 Diazepam.
c.	 Tetracyclines.
d.	 Local	anesthetics.

Feedback
1.	 ANS:	c

a.	 Economic	factors	contribute	to	patient	noncompliance	with	medication.
b.	 A	 patient’s	 lack	 of	 understanding	 contributes	 to	 patient	 noncompliance	 with	

medication.
c.	 Correct.	It	is	the	provider,	not	the	patient,	who	has	miswritten	the	prescription.
d.	 Adverse	reactions	to	medication	cause	patients	to	be	noncompliant	with	the	medication	

course	of	treatment.

REF:	p.	54

2.	 ANS:	a
a.	 Correct.	The	term	for	rapidly	developing	drug	tolerance	is	tachyphylaxis.
b.	 Cellular	 drug	 tolerance	 is	 gradual;	 the	 term	 for	 rapidly	 developing	 drug	 tolerance	 is	

tachyphylaxis.
c.	 Tachyphylaxis,	not	immune	tolerance,	is	the	term	for	rapidly	developing	drug	tolerance.
d.	 Tachyphylaxis,	 not	 distribution	 tolerance,	 is	 the	 term	 for	 rapidly	 developing	 drug	

tolerance.

REF:	p.	52

3.	 ANS:	a
a.	 Correct.	Most	studies	document	that	the	approximate	rate	of	medication	noncompliance	

is	60%.
b.	 Most	studies	document	that	the	approximate	rate	of	medication	noncompliance	is	60%,	

not	70%.
c.	 Most	studies	document	that	the	approximate	rate	of	medication	noncompliance	is	60%,	

not	80%.
d.	 Most	studies	document	that	the	approximate	rate	of	medication	noncompliance	is	60%,	

not	90%.

REF:	p.	54
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4.	 ANS:	d
a.	 A	drug	allergy	is	a	result	of	immunologic	response,	while	a	drug	response	with	a	genetic	

origin	is	considered	an	idiosyncratic	reaction.
b.	 Specifically,	a	drug	reaction	coming	from	genetic	origin	is	an	idiosyncratic	reaction;	toxicity	

is	a	term	that	encompasses	many	factors	especially	due	to	high	doses.
c.	 A	drug	reaction	that	is	predictable	and	dose-related	is	a	side	effect;	a	drug	reaction	with	

a	genetic	origin	is	considered	an	idiosyncratic	reaction.
d.	 Correct.	An	idiosyncratic	reaction	is	an	uncharacteristic	response	to	a	drug	that	originates	

genetically.

REF:	p.	55

5.	 ANS:	b
a.	 Amoxicillin	is	a	pregnancy	risk	category	B	drug	and	studies	fail	to	show	risk	to	the	fetus	

when	used	during	pregnancy.
b.	 Correct.	Thalidomide,	while	safe	for	adults	to	use,	when	used	to	treat	morning	sickness	

for	expectant	mothers	 in	the	1950’s	to	1960’s,	caused	babies	to	be	born	with	“seal	 limb”	
malformations	to	the	arms	and	legs.

c.	 Levothyroxine	 is	 a	pregnancy	 risk	category	A	drug	and	 is	 found	 to	have	no	 risk	 to	 the	
fetus	when	used	in	the	first	trimester.

d.	 Acetaminophen	is	a	pregnancy	risk	category	B	drug	and	studies	fail	to	show	risk	to	the	
fetus	when	used	during	pregnancy.

REF:	p.	59

6.	 ANS:	a
a.	 Correct.	Most	drug	poisonings	happen	in	children	younger	than	5	years	of	age.
b.	 Most	drug	poisonings	happen	in	children	younger	than	5	years	of	age,	rather	than	children	

10	years	to	15	years	of	age.
c.	 Most	drug	poisonings	happen	in	children	younger	than	5	years	of	age,	rather	than	young	

adults	20	years	to	25	years	of	age.
d.	 Most	drug	poisonings	happen	in	children	younger	than	5	years	of	age	rather	than	adults	

70	to	75	years	of	age.

REF:	p.	59

7.	 ANS:	d
a.	 Studies	of	pregnancy	risk	category	A	drugs	have	found	they	have	no	risk	to	the	fetus	when	

used	in	the	first	trimester	or	later	trimesters	of	pregnancy.
b.	 Studies	of	pregnancy	risk	category	B	drugs	show	no	risk	to	the	fetus	when	used	during	

pregnancy.
c.	 Studies	of	pregnancy	risk	category	D	drugs	show	that	adverse	reactions	to	the	fetus	may	

not	outweigh	the	benefits	of	administering	the	drug,	and	they	may	be	prescribed	despite	
the	potential	risk.

d.	 Correct.	 Studies	 of	 pregnancy	 risk	 category	 X	 drugs	 have	 shown	 fetal	 risk	 that	 clearly	
outweighs	any	potential	benefit	of	the	medication,	and	they	should	never	be	administered	
to	a	pregnant	woman.

REF:	p.	60
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8.	 ANS:	b
a.	 From	fertilization	to	20	days,	cells	are	undifferentiated	and	no	teratogenic	malformations	

occur.	By	day	21	cells	begin	to	differentiate,	and	it	is	possible	for	teratogenic	malformations	
to	develop.

b.	 Correct.	At	day	21,	when	cells	begin	to	differentiate,	it	is	possible	for	teratogenic	malfor-
mations	to	develop.

c.	 At	3	months,	teratogenic	malformations	can	develop,	but	they	can	first	develop	at	21	days.
d.	 The	 third	 trimester	 is	 not	 when	 teratogenic	 malformations	 begin	 to	 occur;	 the	 earliest	

teratogenic	malformations	develop	at	21	days.

REF:	p.	59

9.	 ANS:	c
a.	 When	administered	during	pregnancy,	cortisone	is	known	to	cause	cleft	palate	in	the	fetus,	

not	inhibit	bone	growth	and	cause	tooth	discoloration.
b.	 When	administered	during	pregnancy,	diazepam	is	known	to	cause	cleft	palate	and	respira-

tory	depression	in	the	fetus,	not	inhibit	bone	growth	and	cause	tooth	discoloration.
c.	 Correct.	Tetracyclines	are	known	to	cause	the	inhibition	of	bone	growth	and	tooth	dis-

coloration	to	the	fetus	when	administered	during	pregnancy.
d.	 When	administered	during	pregnancy,	 local	anesthetics	are	known	to	cause	bradycardia	

and	 respiratory	 depression	 in	 the	 fetus,	 not	 inhibit	 bone	 growth	 and	 cause	 tooth	
discoloration.

REF:	p.	60
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C H A P T E R  4
Pharmacogenetics and 
Pharmacogenomics

Multiple Choice
	1.	 Which	of	the	following	is	not	true	about	pharmacogenetics?

	a.	 It	is	the	branch	of	pharmacology	that	seeks	to	understand	the	genetic	basis	for	differences	
in	drug	responsiveness	among	humans.

	b.	 Pharmacogenetics	is	defined	as	the	investigation	of	variations	in	DNA	and	RNA	charac-
teristics	as	related	to	drug	response.

	c.	 Pharmacogenetics	 is	 defined	 by	 the	 US	 Food	 and	 Drug	 Administration	 (FDA)	 as	 the	
investigation	of	the	role	of	variations	in	DNA	sequence	on	drug	response.

	d.	 Pharmacogenetics	and	pharmacogenomics	are	areas	of	 intense	 interest	and	development	
within	the	biotechnology	and	pharmaceutical	industries.

	2.	 Which	of	the	following	is	not	true	about	codeine?
	a.	 Codeine,	one	of	the	commonly	prescribed	opioid	analgesics	for	pain	in	dentistry.
	b.	 Codeine	is	a	prodrug	and	its	activation	to	morphine	depends	on	CYP2D6	enzyme.
	c.	 If	a	patient	inherits	a	deficiency	in	CYP2D6	or	the	m-opioid	response	system,	it	is	unlikely	

that	standard	doses	of	codeine	will	be	of	therapeutic	benefit.
	d.	 Codeine	is	an	effective	analgesic	in	all	genetic	subset	of	the	population.

	3.	 Which	of	the	following	is	not	true	about	genotype?
	a.	 A	biological	or	measurable	expression	of	the	genetic	trait.
	b.	 An	 individual’s	 genotype is	 a	 genetic	 trait	 defined	 by	 the	 DNA	 sequences	 (i.e.,	 alleles)	

inherited	from	the	mother	and	the	father.
	c.	 An	 individual	 can	 inherit	 two	 copies	 of	 the	 same	 allele	 (homozygous	 genotype)	 or	 a		

different	allele	from	each	of	the	parents	(heterozygous	genotype).
	d.	 Many	methods	to	determine	the	genotype	have	been	developed	in	the	past	two	decades,	

including	restriction	fragment	length	polymorphism	analysis,	allele-specific	amplification,	
and	DNA	sequencing.

	4.	 What	are	monogenic	phenotypes?
	a.	 Phenotypes	that	derive	from	some	combination	of	variations	in	multiple	genes.
	b.	 Phenotypes	that	derive	from	genetic	variations	in	a	single	gene.
	c.	 Phenotypes	that	derive	from	genetic	variations	in	all	the	genes.
	d.	 Phenotypes	that	do	not	have	any	variation	in	gene.
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	 5.	 The	frequency	of	specific	alleles,	genotypes,	and	phenotypes	for	drug-metabolizing	enzymes	
varies	widely	with	ethnic	origin.	
	a.	True.
	b.	False.
	c.	The	statement	is	partially	true.
	d.	The	statement	is	true	but	not	for	drug-metabolizing	enzymes.

	 6.	 Which	of	the	following	is	not	true	about	genetic	polymorphism?
	a.	It	 is	 anticipated	 that	 genetic	 polymorphism	 is	 present	 in	 all	 the	 drug-metabolizing	

enzymes.
	b.	It	 has	 been	 proved	 that	 genetic	 polymorphism	 is	 present	 in	 all	 the	 drug-metabolizing	

enzymes.
	c.	Many	of	the	genetic	polymorphisms	are	already	known	to	be	important	in	therapeutics.
	d.	CYP2D6	shows	genetic	polymorphism.

	 7.	 N-acetylation	is	an	important	phase	II	conjugation	reaction	for	many	drugs,	EXCEPT
	a.	procainamide.
	b.	dapsone.
	c.	hydralazine.
	d.	metoclopramide.

	 8.	 The	 acetylation	 polymorphism	 was	 originally	 discovered	 by	 studying	 the	 development	 of	
peripheral	neuropathy	in	patients	administered
	a.	rifampicin.
	b.	isoniazid.
	c.	dapsone.
	d.	sulfonamides.

	 9.	 Which	of	the	following	statements	is	wrong?
	a.	N-acetylation	of	aromatic	amine-containing	and	hydrazine-containing	drugs	are	catalyzed	

by	N-acetyltransferase	isozymes.
	b.	Genetic	polymorphisms	have	been	identified	only	in	NAT1.
	c.	Acetylator	genotypes	derived	from	more	than	25	different	NAT2	alleles	have	been	identified	

in	humans.
	d.	Eleven	identified	SNPs	in	the	NAT2	gene	affect	protein	expression	or	stability	or	both.

	10.	 What	is	the	cytochrome	P450	(CYP)	system?
	a.	It	 is	a	 family	of	microsomal	enzymes	with	nonselective	but	 frequently	overlapping	sub-

strate	specificities.
	b.	It	 is	a	 family	of	microsomal	enzymes	with	selective	but	 frequently	nonoverlapping	sub-

strate	specificities.
	c.	It	is	a	family	of	microsomal	enzymes	with	selective	but	frequently	overlapping	substrate	

specificities.
	d.	It	 is	 a	 family	 of	 microsomal	 enzymes	 with	 nonselective	 but	 frequently	 nonoverlapping	

substrate	specificities.

	11.	 Which	 are	 the	 three	 drug	 oxidation	 polymorphisms	 that	 have	 received	 the	 most	 clinical	
attention?
	a.	CYP2D6,	CYP2C9,	and	CYP2C19.
	b.	CYP2D6,	CYP2C9,	and	CYP27A1.
	c.	CYP2D6,	CYP2C9,	and	CYP4V2.
	d.	CYP2D6,	CYP2C9,	and	CYP11B2.
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	12.	 Which	of	the	following	enzymes	is	required	for	tamoxifen	to	be	biotransformed	to	the	potent	
antiestrogen	endoxifen?
	a.	CYP2C9.
	b.	CYP2D6.
	c.	CYP2C19.
	d.	CYP1B1.

	13.	 Enzyme	CYP2C9	does	not	catalyze	the	oxidation	of
	a.	warfarin.
	b.	codeine.
	c.	phenytoin.
	d.	losartan.

	14.	 Warfarin	is	a	difficult	drug	to	use	because	of	many	factors.	Which	of	the	following	factors	
does	not	contribute	to	warfarin	metabolism?
	a.	Genetic	polymorphisms	in	CYP2C9.
	b.	Genetic	polymorphisms	in	CYP4F2	(which	oxidizes	vitamin	K).
	c.	Vitamin	K	epoxide	reductase	(VKORC1,	the	target	of	warfarin	inhibition).
	d.	Homocysteine	levels.

	15.	 Which	of	the	following	is	not	true	about	CYP2C19?
	a.	CYP2C19	catalyzes	the	oxidation	of	mephenytoin.
	b.	CYP2C19	catalyzes	the	oxidation	of	omeprazole.
	c.	Individuals	with	genetic	deficiencies	may	experience	 increased	 sedation	and	ataxia	with	

the	anticonvulsant	mephenytoin.
	d.	Individuals	with	genetic	deficiencies	may	experience	decreased	therapeutic	efficacy	with	

omeprazole	used	for	the	treatment	of	peptic	ulcer.

	16.	 Which	of	the	following	is	not	true	about	plasma	cholinesterase?
	a.	Plasma	cholinesterase	catalyzes	the	hydrolysis	of	choline	esters.
	b.	Individuals	with	genetic	deficiency	in	plasma	cholinesterase	experience	prolonged	apnea	

when	treated	with	succinylcholine.
	c.	The	primary	 atypical	 form	of	 plasma	 cholinesterase	 possesses	 an	SNP	 that	 changes	 an	

amino	acid	(aspartic	acid	to	glycine)	in	the	anionic	site	of	the	esterase,	reducing	its	affinity	
for	succinylcholine.

	d.	Succinylcholine	 is	 frequently	 used	 to	 produce	 muscular	 relaxation	 for	 endotracheal	
intubation.

	17.	 Thiopurine	 S-methyltransferase	 (TPMT)	 catalyzes	 the	 deactivating	 S-methylation	 of	 the	
following	drugs,	EXCEPT
	a.	6-mercaptopurine.
	b.	6-thioguanine.
	c.	omeprazole.
	d.	azathioprine.

	18.	 Genetic	variants	of	the	multidrug	resistance	transporter	P-glycoprotein,	the	product	of	the	
MDR1 gene,	 have	 been	 associated	 with	 altered	 transport,	 efficacy,	 and	 toxicity	 of	 all	 the	
following,	EXCEPT
	a.	digoxin.
	b.	tacrolimus.
	c.	irinotecan.
	d.	azathioprine.
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	19.	 Malignant	hyperthermia	(MH)	can	present	with	all	of	the	following	manifestations,	EXCEPT
	a.	bradycardia.
	b.	hypercarbia.
	c.	hypoxia.
	d.	tachycardia.

	20.	 Which	of	the	following	drugs	is	given	in	acute	attack	of	malignant	hyperthermia?
	a.	Atropine.
	b.	Adrenaline.
	c.	Diazepam.
	d.	Dantrolene.

	21.	 Which	of	the	following	is	not	true	about	uridine	diphosphate	glucuronosyltransferase	(UGT)?
	a.	UGT	catalyzes	the	glucuronidation	of	bilirubin	and	various	drugs	and	xenobiotics.
	b.	The	UGT1A	family	of	enzymes	is	represented	in	the	genome	by	a	series	of	six	invariant	

exons.
	c.	UGT	enzyme	 levels	 are	 regulated	primarily	 through	 transcriptional	 control	 and	genetic	

variation	in	promoter	structure	influences	transcription	rate.
	d.	Individuals	 with	 genetic	 polymorphism	 in	 UGT1A1	 have	 been	 shown	 to	 experience		

increased	toxicity	(myelosuppression	and	diarrhea)	with	the	use	of	irinotecan.

	22.	 Which	of	the	following	is	used	extensively	during	chemotherapy	of	solid	tumors?
	a.	5-Fluorouracil.
	b.	Azathioprine.
	c.	Dantrolene.
	d.	Efavirenz.

	23.	 Patients	with	genetic	deficiency	of	dihydropyrimidine	dehydrogenase	have
	a.	a	70%	lower	clearance	of	5-fluorouracil	and	may	experience	severe	toxicity	from	modest	

doses.
	b.	an	80%	lower	clearance	of	5-fluorouracil	and	may	experience	severe	toxicity	from	modest	

doses.
	c.	a	90%	lower	clearance	of	5-fluorouracil	and	may	experience	severe	toxicity	from	modest	

doses.
	d.	a	60%	lower	clearance	of	5-fluorouracil	and	may	experience	severe	toxicity	from	modest	

doses.

	24.	 The	 individuals	who	 are	homozygous	 for	 the	UGT1A1*28	 allele	 are	 at	 increased	 risk	 for	
which	of	the	following	conditions	after	initiation	of	irinotecan	treatment?
	a.	Lymphocytopenia.
	b.	Anemia.
	c.	Neutropenia.
	d.	Thrombocytopenia.

	25.	 Which	of	the	following	is	not	true	about	b2-adrenergic	receptor?
	a.	b2-Adrenergic	receptor	genotype	variation	has	been	shown	to	affect	therapeutic	response	

to	b2-selective	agonists	such	as	albuterol.
	b.	Polymorphisms	in	b	receptors	potentially	influence	drug	treatment	of	cardiovascular	diseases.
	c.	b2	 receptor	 variant	 is	 associated	 with	 lower	 systemic	 vascular	 resistance	 and	 a	 greater	

vasodilatory	response.
	d.	Individuals	 with	 this	 b2	 receptor	 variant	 might	 not	 be	 sensitive	 to	 a	 vasodilator	 (e.g.,	

captopril)	acting	via	another	mechanism,	secondary	to	the	altered	systemic	vascular	tone.
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Feedback
	1.	 ANS:	b

	a.	 Pharmacogenetics	is	defined	as	the	branch	of	pharmacology	that	seeks	to	understand	the	
genetic	basis	for	differences	in	drug	responsiveness	among	humans.

	b.	 Correct.	Pharmacogenomics	not	pharmacogenetics	is	defined	as	the	investigation	of	vari-
ations	in	DNA	and	RNA	characteristics	as	related	to	drug	response.

	c.	 Pharmacogenetics	 is	 defined	 by	 the	 US	 Food	 and	 Drug	 Administration	 (FDA)	 as	 the	
investigation	of	the	role	of	variations	in	DNA	sequence	on	drug	response.

	d.	 Pharmacogenetics	and	pharmacogenomics	are	areas	of	 intense	 interest	and	development	
within	the	biotechnology	and	pharmaceutical	industries.

REF:	p.	69

	2.	 ANS:	d
	a.	 Codeine,	one	of	the	most	commonly	prescribed	opioid	analgesics	for	pain	in	dentistry.
	b.	 Codeine	 is	 a	 prodrug	 and	 depends	 on	 its	 activation	 to	 morphine	 by	 CYP2D6,	 a	 drug-	

metabolizing	enzyme	that	is	known	to	exhibit	a	common	genetic	polymorphism	in	humans.
	c.	 If	a	patient	inherits	a	deficiency	in	CYP2D6	or	the	m-opioid	response	system,	it	is	unlikely	

that	standard	doses	of	codeine	will	be	of	therapeutic	benefit.
	d.	 Correct.	 False,	 as	 codeine	 is	 a	 prodrug	 and	 depends	 on	 its	 activation	 to	 morphine	 by	

CYP2D6,	a	drug-metabolizing	enzyme	that	is	known	to	exhibit	a	common	genetic	poly-
morphism	in	humans.	As	a	result,	codeine	is	an	ineffective	analgesic	in	a	significant	genetic	
subset	(10%	depending	on	ethnic	group)	of	the	population.

REF.	p.	70

	3.	 ANS:	a
	a.	 Correct.	A	biological	or	measurable	expression	of	the	genetic	trait	is	called	phenotype.
	b.	 An	 individual’s	 genotype is	 a	 genetic	 trait	 defined	 by	 the	 DNA	 sequences	 (i.e.,	 alleles)	

inherited	from	the	mother	and	the	father.
	c.	 The	 statement	 is	 true,	 as	 an	 individual	 can	 inherit	 two	 copies	 of	 the	 same	 allele		

(homozygous	 genotype)	 or	 a	 different	 allele	 from	 each	 of	 the	 parents	 (heterozygous	
genotype).

	d.	 This	statement	is	also	true,	as	there	are	various	methods	to	determine	if	the	genotype	has	
been	developed	 in	 the	past	 two	decades,	 including	restriction	 fragment	 length	polymor-
phism	analysis,	allele-specific	amplification,	and	DNA	sequencing.

REF.	pp.	69,	70

	4.	 ANS:	b
	a.	 Phenotypes	that	derive	from	some	combination	of	variations	in	multiple	genes	are	poly-

genic	phenotypes.
	b.	 Correct.	Monogenic	phenotypes	are	phenotypes	that	derive	from	genetic	variations	in	a	

single	gene.
	c.	 There	 are	 two	 types	 of	 phenotypes:	 monogenic	 phenotypes	 and	 polygenic	 phenotypes,	

which	have	been	explained	in	the	above	two	sentences.
	d.	 There	is	no	such	possibility.

REF.	pp.	71,	72
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	5.	 ANS:	a
	a.	 Correct.	The	statement	is	true,	as	the	frequency	of	specific	alleles,	genotypes,	and	pheno-

types	for	drug-metabolizing	enzymes	varies	widely	with	ethnic	origin.
	b.	 The	statement	is	true.
	c.	 The	statement	is	true.
	d.	 The	statement	is	true	for	drug-metabolizing	enzymes.

REF.	p.	72

	6.	 ANS:	b
	a.	 It	 is	 anticipated	 that	 genetic	 polymorphism	 is	 present	 in	 all	 the	 drug-metabolizing	

enzymes.
	b.	 Correct.	It	has	been	anticipated	and	not	proved	that	genetic	polymorphism	is	present	in	

all	the	drug-metabolizing	enzymes.
	c.	 Many	of	the	genetic	polymorphisms	are	already	known	to	be	important	in	therapeutics.
	d.	 CYP2D6	shows	genetic	polymorphism.

REF.	pp.	70,	72

	7.	 ANS:	d
	a.	 N-acetylation	is	an	important	phase	II	conjugation	reaction	for	many	drugs	that	possess	

an	aromatic	amine	(e.g.,	procainamide,	dapsone,	and	many	sulfonamides)	or	hydrazine	(e.g.,	
isoniazid	and	hydralazine)	moiety.

	b.	 Dapsone	undergoes	N-acetylation,	which	is	part	of	an	important	phase	II	conjugation	reac-
tion	for	many	drugs	that	possess	an	aromatic	amine.

	c.	 Hydralazine	is	among	other	drugs	that	possess	an	aromatic	amine,	in	which	N-acetylation	
is	an	important	phase	II	conjugation	reaction.

	d.	 Correct.	Metoclopramide	do	not	undergo	N-acetylation.

REF.	p.	72

	8.	 ANS:	b
	a.	 The	acetylation	polymorphism	was	originally	discovered	by	studying	the	development	of	

peripheral	neuropathy	in	patients	administered	isoniazid	and	not	rifampicin.
	b.	 Correct.	The	acetylation	polymorphism	was	originally	discovered	by	studying	the	develop-

ment	of	peripheral	neuropathy	in	patients	administered	isoniazid.
	c.	 The	acetylation	polymorphism	was	originally	discovered	by	studying	the	development	of	

peripheral	neuropathy	in	patients	administered	isoniazid	and	not	dapsone.
	d.	 The	acetylation	polymorphism	was	originally	discovered	by	studying	the	development	of	

peripheral	neuropathy	in	patients	administered	isoniazid	and	not	sulfonamides.

REF.	p.	72
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	 9.	 ANS:	b
	a.	N-acetylation	of	aromatic	amine-containing	and	hydrazine-containing	drugs	may	be	cata-

lyzed	by	either	or	both	of	two	different	N-acetyltransferase	isozymes,	NAT1	and	NAT2.
	b.	Correct.	 Genetic	 polymorphisms	 have	 been	 identified	 in	 both	 NAT1	 and	 NAT2,	 but	

genetic	polymorphisms	in	NAT2	are	more	common	and	important	for	the	metabolism	of	
many	drugs	in	common	use.

	c.	Acetylator	genotypes	derived	from	more	than	25	different	NAT2	alleles	have	been	identi-
fied	in	humans.	A	listing	of	these	alleles	is	regularly	updated	at	http://N-acetyltransferase-
nomenclature.louisville.edu.

	d.	Eleven	identified	SNPs	in	the	NAT2	gene	affect	protein	expression	or	stability	or	both.

REF.	p.	72

	10.	 ANS:	c
	a.	Cytochrome	P450	 (CYP)	 system	 is	 a	 family	of	microsomal	 enzymes	with	 selective	but	

frequently	overlapping	substrate	specificities.
	b.	Cytochrome	P450	 (CYP)	 system	 is	 a	 family	of	microsomal	 enzymes	with	 selective	but	

frequently	overlapping	substrate	specificities.
	c.	Correct.	Cytochrome	P450	(CYP)	system	is	a	family	of	microsomal	enzymes	with	selective	

but	frequently	overlapping	substrate	specificities.	CYP-mediated	oxidation	is	the	predominant	
pathway	for	phase	I	metabolism	(activation	and	deactivation)	and	is	responsible	for	the	me-
tabolism	of	a	very	large	diversity	of	therapeutic	drugs	and	environmental	carcinogens.

	d.	Cytochrome	P450	 (CYP)	 system	 is	 a	 family	of	microsomal	 enzymes	with	 selective	but	
frequently	overlapping	substrate	specificities.

REF.	p.	72

	11.	 ANS:	a
	a.	Correct.	Three	drug	oxidation	polymorphisms	that	have	received	the	most	clinical	attention	

involve	CYP2D6,	CYP2C9,	and	CYP2C19.	The	different	CYPs	are	products	of	separate	
genes.	Genetic	deficiency	in	one	CYP	does	not	infer	genetic	deficiencies	in	the	others.

	b.	The	 cytochrome	P450	 (CYP)	 system	 is	 a	 family	of	microsomal	 enzymes	with	 selective	
but	frequently	overlapping	substrate	specificities	and	CYP2D6,	CYP2C9,	and	CYP2C19	
are	the	most	clinically	relevant.

	c.	Three	drug	oxidation	polymorphisms	that	have	received	the	most	clinical	attention	involve	
CYP2D6,	CYP2C9,	and	CYP2C19.

	d.	Three	drug	oxidation	polymorphisms	that	have	received	the	most	clinical	attention	involve	
CYP2D6,	CYP2C9,	and	CYP2C19.

REF.	p.	72

	12.	 ANS:	b
	a.	Tamoxifen	is	biotransformed	to	the	potent	antiestrogen	endoxifen	by	CYP2D6	and	not	

by	CYP2C9.
	b.	Correct.	Tamoxifen	is	biotransformed	to	the	potent	antiestrogen	endoxifen	by	CYP2D6.
	c.	Tamoxifen	is	biotransformed	to	the	potent	antiestrogen	endoxifen	by	CYP2D6	and	not	

by	CYP2C19.
	d.	Tamoxifen	is	biotransformed	to	the	potent	antiestrogen	endoxifen	by	CYP2D6	and	not	

by	CYP1B1.

REF.	p.	72
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	13.	 ANS:	b
	a.	CYP2C9	catalyzes	 the	oxidation	of	 the	 vitamin	K	antagonist	warfarin	 and	many	other	

drugs,	including	phenytoin,	tolbutamide,	and	losartan.
	b.	Correct.	CYP2D6	is	required	for	prodrug	activation	of	codeine	to	morphine.
	c.	CYP2C9	catalyzes	the	oxidation	of	phenytoin.
	d.	CYP2C9	catalyzes	the	oxidation	of	losartan.

REF.	p.	72

	14.	 ANS:	d
	a.	Warfarin	is	a	difficult	drug	to	use	because	the	optimal	dose	varies	widely	and	depends	on	

many	factors,	including	genetic	polymorphisms	in	CYP2C9.
	b.	Warfarin	is	a	difficult	drug	to	use	because	the	optimal	dose	varies	widely	and	depends	on	

many	factors,	including	genetic	polymorphisms	in	CYP4F2	(which	oxidizes	vitamin	K).
	c.	Warfarin	is	a	difficult	drug	to	use	because	the	optimal	dose	varies	widely	and	depends	on	

many	 factors,	 including	 genetic	 polymorphisms	 and	 vitamin	 K	 epoxide	 reductase	
(VKORC1,	the	target	of	warfarin	inhibition).

	d.	Correct.	Warfarin	metabolism	is	not	dependent	on	homocysteine	levels.

REF.	pp.	72,	73

	15.	 ANS:	d
	a.	The	statement	is	true,	as	CYP2C19	catalyzes	the	oxidation	of	mephenytoin.
	b.	True,	as	CYP2C19	catalyzes	the	oxidation	of	omeprazole.
	c.	True,	as	some	individuals	with	genetic	deficiencies	may	experience	increased	sedation	and	

ataxia	with	the	anticonvulsant	mephenytoin.
	d.	Correct.	False,	as	individuals	with	genetic	deficiencies	may	experience	enhanced	and	not	

decreased	therapeutic	efficacy	with	omeprazole	used	for	the	treatment	of	peptic	ulcer.

REF.	p.	73

	16.	 ANS:	d
	a.	Plasma	cholinesterase	catalyzes	the	hydrolysis	of	choline	esters	is	true.
	b.	The	 statement	 is	 true,	 as	 individuals	 with	 genetic	 deficiency	 in	 plasma	 cholinesterase		

experience	extended	apnea	when	they	are	treated	with	succinylcholine.
	c.	The	primary	 atypical	 form	of	 plasma	 cholinesterase	 possesses	 an	SNP	 that	 changes	 an	

amino	acid	(aspartic	acid	to	glycine)	in	the	anionic	site	of	the	esterase,	reducing	its	affinity	
for	succinylcholine.

	d.	Correct.	Succinylcholine	is	frequently	used	to	produce	muscular	relaxation	for	endotra-
cheal	intubation.

REF.	p.	73

	17.	 ANS:	c
	a.	TPMT	catalyzes	the	deactivating	S-methylation	of	the	6-mercaptopurine.
	b.	TPMT	catalyzes	the	deactivating	S-methylation	of	the	6-thioguanine.
	c.	Correct.	CYP2C19	catalyzes	the	oxidation	of	drug	omeprazole.
	d.	TPMT	catalyzes	the	deactivating	S-methylation	of	the	azathioprine.

REF.	p.	73
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	18.	 ANS:	d
	a.	Genetic	variants	of	the	multidrug	resistance	transporter	P-glycoprotein,	the	product	of	the	

MDR1 gene,	have	been	associated	with	altered	transport,	efficacy,	and	toxicity	of	digoxin.
	b.	P-glycoprotein	is	associated	with	altered	transport,	efficacy,	and	toxicity	of	tacrolimus.
	c.	Genetic	variants	of	the	multidrug	resistance	transporter	P-glycoprotein,	the	product	of	the	

MDR1 gene,	have	been	associated	with	altered	transport	and	efficacy	of	irinotecan.
	d.	Correct.	P-glycoprotein	is	not	associated	with	altered	transport,	efficacy,	and	toxicity	of	

azathioprine.

REF.	p.	73

	19.	 ANS:	a
	a.	Correct.	Tachycardia	and	not	bradycardia	occurs	in	malignant	hypothermia.
	b.	Hypercarbia	occurs	in	malignant	hypothermia.
	c.	Hypoxia	occurs	in	malignant	hypothermia.
	d.	Tachycardia	occurs	in	malignant	hypothermia.

REF.	p.	74

	20.	 ANS:	d
	a.	An	acute	attack	of	MH	is	treated	by	administration	of	the	muscle	relaxant	dantrolene	and	

not	atropine.
	b.	Adrenaline	is	not	given	in	the	acute	attack	of	MH.
	c.	An	acute	attack	of	MH	is	treated	by	muscle	relaxant	dantrolene.
	d.	Correct.	 An	 acute	 attack	 of	 MH	 is	 treated	 by	 administration	 of	 the	 muscle	 relaxant	

dantrolene.

REF.	p.	74

	21.	 ANS:	b
	a.	Glucuronidation	of	bilirubin	and	various	drugs	and	xenobiotics	is	catalyzed	by	UGT.
	b.	Correct.	The	UGT1A	family	of	enzymes	is	represented	in	the	genome	by	a	series	of	four	

and	not	six	invariant	exons.
	c.	UGT	enzyme	 levels	 are	 regulated	primarily	 through	 transcriptional	 control	 and	genetic	

variation	in	promoter	structure	influences	transcription	rate.
	d.	The	statement	is	true,	as	individuals	with	genetic	polymorphism	in	UGT1A1	have	been	

shown	to	experience	 increased	 toxicity	 (myelosuppression	and	diarrhea)	with	 the	use	of	
irinotecan.

REF.	p.	73

	22.	 ANS:	a
	a.	Correct.	5-Fluorouracil	is	used	extensively	in	the	chemotherapy	of	solid	tumors.
	b.	5-Fluorouracil	 is	 used	 extensively	 in	 the	 chemotherapy	 of	 solid	 tumors	 and	 not	

azathioprine.
	c.	Dantrolene	is	a	postsynaptic	muscle	relaxant	that	lessens	excitation–contraction	coupling	

in	muscle	cells.
	d.	Efavirenz	is	used	as	part	of	antiretroviral	therapy	(HAART)	for	the	treatment	of	a	human	

immunodeficiency	virus	(HIV)	type	1.

REF.	p.	73
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	23.	 ANS:	c
	a.	Patients	with	genetic	deficiency	of	dihydropyrimidine	dehydrogenase	have	a	90%	and	not	

70%	 lower	 clearance	 of	 5-fluorouracil	 and	 may	 experience	 severe	 toxicity	 from	 modest	
doses.

	b.	The	statement	is	false,	as	patients	with	genetic	deficiency	of	dihydropyrimidine	dehydro-
genase	have	a	90%	 lower	clearance	of	5-fluorouracil	 and	may	experience	 severe	 toxicity	
from	modest	doses.

	c.	Correct.	The	statement	is	true,	as	patients	with	genetic	deficiency	of	dihydropyrimidine	
dehydrogenase	have	 a	90%	 lower	 clearance	of	5-fluorouracil	 and	may	experience	 severe	
toxicity	from	modest	doses.

	d.	The	statement	is	false.

REF.	p.	73

	24.	 ANS:	c
	a.	The	individuals	who	are	homozygous	for	the	UGT1A1*28	allele	are	at	increased	risk	for	

neutropenia	and	not	lymphocytopenia.
	b.	The	individuals	who	are	homozygous	for	the	UGT1A1*28	allele	are	at	increased	risk	for	

neutropenia	and	not	anemia.
	c.	Correct.	The	individuals	who	are	homozygous	for	the	UGT1A1*28	allele	are	at	increased	

risk	for	neutropenia.
	d.	The	individuals	who	are	homozygous	for	the	UGT1A1*28	allele	are	at	increased	risk	for	

neutropenia	and	not	thrombocytopenia.

REF.	p.	73

	25.	 ANS:	d
	a.	The	 statement	 is	 true,	 as	 b2-adrenergic	 receptor	 genotype	 variation	 has	 been	 shown	 to	

affect	therapeutic	response	to	b2-selective	agonists	such	as	albuterol.
	b.	This	statement	is	true	for	b2-adrenergic	receptor,	as	polymorphisms	in	b	receptors	poten-

tially	influence	drug	treatment	of	cardiovascular	diseases.
	c.	The	 statement	 is	 true,	 as	 b2	 receptor	 variant	 is	 associated	 with	 lower	 systemic	 vascular	

resistance	and	a	greater	vasodilatory	response.
	d.	Correct.	The	statement	is	false,	as	individuals	with	this	b2	receptor	variant	might	be	more	

sensitive	to	a	vasodilator	(e.g.,	captopril)	acting	via	another	mechanism,	secondary	to	the	
altered	systemic	vascular	tone.

REF.	p.	74
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C H A P T E R  5 

Introduction to Autonomic Nervous 
System Drugs

Multiple Choice
1.	 Which	is	innervated	by	both	the	sympathetic	and	parasympathetic	nervous	system?

a.	 Lungs.
b.	 Sweat	glands.
c.	 Blood	vessels.
d.	 Adrenal	medulla.

2.	 Which	consists	of	a	predominately	one-to-one	ratio	between	preganglionic	and	postgangli-
onic	nerves?
a.	 Central	nervous	system.
b.	 Somatic	nervous	system.
c.	 Sympathetic	nervous	system.
d.	 Parasympathetic	nervous	system.

3.	 Which	is	the	primary	neurotransmitter	at	neuroeffector	sites	in	the	parasympathetic	nervous	
system?
a.	 Dopamine.
b.	 Epinephrine.
c.	 Acetylcholine.
d.	 Norepinephrine.

4.	 Which	procurement	of	intracellular	norepinephrine	is	stored	in	granulated	vesicles?
a.	 5%	to	10%.
b.	 25%	to	30%.
c.	 70%	to	75%.
d.	 90%	to	95%.

5.	 Which	 enzyme	 facilitates	 the	 breakdown	 of	 a	 specific	 neurotransmitter	 into	 choline	 and	
acetate?
a.	 Monoamine	oxidase.
b.	 Acetylcholinesterase.
c.	 Catechol-O-methyltransferase.
d.	 Phenylethanolamine-N-methyltransferase.

6.	 Which	condition	can	be	treated	by	targeting	dopamine	receptors	in	the	periphery?
a.	 Diabetes.
b.	 Whooping	cough.
c.	 Cardiogenic	shock.
d.	 Skeletal	muscle	pain.
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7.	 Neuromodulators,	called	purines,	regulate	the	release	of	which	neurotransmitter?
a.	 Dopamine.
b.	 Epinephrine.
c.	 Acetylcholine.
d.	 Norepinephrine.

8.	 The	use	of	benzodiazepines	in	oral	surgery	effectively
a.	 reduces	the	sympathetic	response.
b.	 increases	the	sympathetic	response.
c.	 reduces	the	parasympathetic	response.
d.	 increases	the	parasympathetic	response.

Feedback
1.	 ANS:	a

a.	 Correct.	The	lungs	are	innervated	by	both	the	sympathetic	and	parasympathetic	nervous	
system.

b.	 Sweat	glands	are	innervated	by	only	one	division	of	the	autonomic	nervous	system,	while	
the	lungs	are	innervated	by	both	divisions.

c.	 Blood	vessels	are	innervated	by	only	one	division	of	the	autonomic	nervous	system,	while	
the	lungs	are	innervated	by	both	divisions.

d.	 The	adrenal	medulla	is	innervated	by	only	one	division	of	the	autonomic	nervous	system,	
while	the	lungs	are	innervated	by	both	divisions.

REF:	p.	79

2.	 ANS:	d
a.	 The	parasympathetic,	not	central,	nervous	system	has	a	one-to-one	ratio	between	pregan-

glionic	and	postganglionic	nerves.
b.	 The	parasympathetic	nervous	 system	has	a	one-to-one	 ratio	between	preganglionic	and	

postganglionic	nerves,	while	the	somatic	nervous	system	has	no	intervening	synapses.
c.	 The	parasympathetic	nervous	 system	has	a	one-to-one	 ratio	between	preganglionic	and	

postganglionic	nerves,	while	in	the	sympathetic	nervous	system	a	preganglionic	nerve	may	
contact	20	postganglionic	nerves.

d.	 Correct.	With	very	few	exceptions,	the	parasympathetic	nervous	system	has	a	one-to-one	
ratio	between	preganglionic	and	postganglionic	nerves.

REF:	p.	79
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3.	 ANS:	c
a.	 Recently	dopamine	has	been	 identified	as	a	neurotransmitter	 in	some	sites	of	 the	auto-

nomic	nervous	system,	while	acetylcholine	is	the	primary	neurotransmitter	at	neuroeffector	
sites	in	the	parasympathetic	nervous	system.

b.	 Epinephrine	 is	 released,	 along	 with	 norepinephrine,	 after	 stimulation	 of	 the	 adrenal	
medulla	 in	 the	 sympathetic	 nervous	 system,	 whereas	 acetylcholine	 is	 the	 primary	 neu-
rotransmitter	in	the	parasympathetic	nervous	system	at	neuroeffector	sites.

c.	 Correct.	Acetylcholine	is	the	primary	neurotransmitter	at	neuroeffector	sites	in	the	para-
sympathetic	nervous	system.

d.	 Norepinephrine	 is	 the	 primary	 neurotransmitter	 found	 in	 postganglionic	 sympathetic	
nerves,	whereas	acetylcholine	is	the	primary	neurotransmitter	at	neuroeffector	sites	in	the	
parasympathetic	nervous	system.

REF:	p.	80

4.	 ANS:	d
a.	 Within	the	cell,	90%	to	95%	of	norepinephrine,	rather	than	5%	to	10%,	is	stored	in	granu-

lated	vesicles,	which	protect	it	from	enzymatic	destruction.
b.	 Within	 the	 cell,	 90%	 to	 95%	 of	 norepinephrine,	 rather	 than	 25%	 to	 30%,	 is	 stored	 in	

granulated	vesicles,	which	protect	it	from	enzymatic	destruction.
c.	 Within	 the	 cell,	 90%	 to	 95%	 of	 norepinephrine,	 rather	 than	 70%	 to	 75%,	 is	 stored	 in	

granulated	vesicles,	which	protect	it	from	enzymatic	destruction.
d.	 Correct.	Within	the	cell,	90%	to	95%	of	norepinephrine	is	stored	in	granulated	vesicles,	

which	protect	it	from	enzymatic	destruction.

REF:	p.	82

5.	 ANS:	b
a.	 Monoamine	 oxidase	 is	 an	 enzyme	 responsible	 for	 the	 breakdown	 of	 norepinephrine.	

Acetylcholinesterase	 is	 the	 enzyme	 which	 breaks	 acetylcholine	 down	 into	 choline	 and	
acetate.

b.	 Correct.	Acetylcholinesterase	is	the	enzyme	which	breaks	acetylcholine	down	into	choline	
and	acetate.

c.	 Catechol-O-methyltransferase	is	an	enzyme	responsible	for	the	breakdown	of	norepineph-
rine.	Acetylcholinesterase	is	the	enzyme	which	breaks	acetylcholine	down	into	choline	and	
acetate.

d.	 Phenylethanolamine-N-methyltransferase	 is	 the	enzyme	which	converts	norepinephrine	
to	epinephrine.	Acetylcholinesterase	is	the	enzyme	which	breaks	acetylcholine	down	into	
choline	and	acetate.

REF:	p.	85



26	 5—INtroDuctIoN to AutoNomIc NervouS SyStem DrugS

6.	 ANS:	c
a.	 Cardiogenic	shock,	not	diabetes,	is	treated	by	activating	dopamine	receptors	in	the	periph-

eral	nervous	system.
b.	 Cardiogenic	shock,	not	whooping	cough,	 is	 treated	by	activating	dopamine	receptors	 in	

the	peripheral	nervous	system.
c.	 Correct.	Activating	dopamine	receptors	in	the	peripheral	nervous	system	leads	to	vasodila-

tion	and	increases	cardiac	contractility;	this	treatment	for	cardiogenic	shock	reduces	sys-
temic	vasodepressor	effects.

d.	 Cardiogenic	shock,	not	skeletal	muscle	pain,	is	treated	by	activating	dopamine	receptors	
in	the	peripheral	nervous	system.

REF:	p.	87

7.	 ANS:	d
a.	 Purines	regulate	the	release	of	norepinephrine	rather	than	dopamine.
b.	 Purines	regulate	the	release	of	norepinephrine	rather	than	epinephrine.
c.	 Purines	regulate	the	release	of	norepinephrine	rather	than	acetylcholine.
d.	 Correct.	Purines	regulate	the	release	of	norepinephrine.

REF:	p.	88

8.	 ANS:	a
a.	 Correct.	Benzodiazepines	reduce	the	sympathetic	response	to	oral	surgery.
b.	 Benzodiazepines	 reduce	 the	 sympathetic	 response,	 rather	 than	 increase	 the	 sympathetic	

response,	to	oral	surgery.
c.	 Benzodiazepines	affect	the	sympathetic	nervous	system,	not	the	parasympathetic	nervous	

system.	They	reduce	the	sympathetic	response	to	oral	surgery.
d.	 Benzodiazepines	affect	the	sympathetic	nervous	system,	not	the	parasympathetic	nervous	

system.	They	reduce	the	sympathetic	response	to	oral	surgery.

REF:	p.	88
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C H A P T E R  6 

Adrenergic Agonists

Multiple Choice
1.	 A	local	injection	of	norepinephrine	will	induce	which	effect	in	the	surrounding	tissues?

a.	 No	effect.
b.	 Vasodilation.
c.	 Vasoconstriction.
d.	 Lowering	of	arterial	blood	pressure.

2.	 Epinephrine	will	induce	which	effect	on	the	cardiac	tissues?
a.	 Cardiac	efficiency	is	increased.
b.	 Strength	of	contraction	is	decreased.
c.	 Pacemaker	cells	decrease	their	firing	rate.
d.	 Cardiac	oxygen	consumption	is	increased.

3.	 Adrenergic	agonists	typically	cause	which	effect	on	nonvascular	smooth	muscle?
a.	 Tensing.
b.	 Relaxation.
c.	 Muscle	spasm.
d.	 Increased	motility.

4.	 Which	drug	when	given	systemically	acts	directly	on	adrenergic	receptors	within	the	central	
nervous	system	(CNS)?
a.	 Clonidine.
b.	 Midodrine.
c.	 Dopamine.
d.	 Phenylephrine.

5.	 Which	drug	is	a	synthetic	catecholamine?
a.	 Dopamine.
b.	 Epinephrine.
c.	 Isoproterenol.
d.	 Norepinephrine.

6.	 Local	vasoconstrictors	are	contraindicated	in	which	case?
a.	 Nasal	congestion.
b.	 Itching	and	bloodshot	eyes.
c.	 Hemostasis	during	surgery.
d.	 Local	anesthesia	of	extremities.



28	 6—Adrenergic Agonists

7.	 Phenylephrine	is	a	drug	used	to	treat	hypotension	originating	from	which	cause?
a.	 Anaphylaxis.
b.	 Spinal	anesthesia.
c.	 Cardiogenic	shock.
d.	 Hypovolemic	shock.

8.	 Which	is	the	maximum	recommended	strength	of	epinephrine	during	a	routine	nerve	block?
a.	 1	:	50,000.
b.	 1	:	100,000.
c.	 1	:	150,000.
d.	 1	:	200,000.

9.	 Which	adrenergic	agonist	drug	is	known	to	cause	severe	xerostomia?
a.	 Clonidine.
b.	 Ephedrine.
c.	 Epinephrine.
d.	 Amphetamine.

Feedback
1.	 ANS:	c

a.	 There	 is	 an	 effect	 on	 surrounding	 tissues	 with	 the	 local	 injection	 of	 norepinephrine—	
vasoconstriction.

b.	 When	norepinephrine	is	injected	locally,	vasoconstriction,	rather	than	vasodilation,	occurs.
c.	 Correct.	A	local	injection	of	norepinephrine	will	induce	vasoconstriction	in	the	surround-

ing	tissues.
d.	 The	effect	on	surrounding	tissues	with	the	local	injection	of	norepinephrine	is	vasocon-

striction,	which	increases,	not	decreases,	arterial	blood	pressure.

REF:	p.	93

2.	 ANS:	d
a.	 Epinephrine	 causes	 the	 cardiac	 efficiency	 to	 decrease,	 rather	 than	 increase,	 due	 to	 the	

cardiac	output	not	matching	oxygen	consumption	increases.
b.	 Epinephrine	causes	the	strength	of	cardiac	contractions	to	increase,	not	decrease.
c.	 Epinephrine	causes	pacemaker	cells	to	increase	their	firing	rate,	not	decrease	their	firing	

rate.
d.	 Correct.	Epinephrine	increases	the	work	of	the	heart;	this	increases	oxygen	consumption	

of	the	cardiac	tissues.

REF:	p.	94

3.	 ANS:	b
a.	 Adrenergic	agonists	typically	relax,	rather	than	tense,	the	nonvascular	smooth	muscle.
b.	 Correct.	Adrenergic	agonists	typically	relax	nonvascular	smooth	muscle.
c.	 Adrenergic	agonists	typically	cause	relaxation	in	nonvascular	smooth	muscle.	They	do	not	

cause	muscle	spasms.
d.	 Adrenergic	agonists	typically	relax	nonvascular	smooth	muscle	and	decrease	motility.	They	

do	not	increase	motility	of	the	smooth	muscle.

REF:	p.	94
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4.	 ANS:	a
a.	 Correct.	Clonidine	acts	directly	on	adrenergic	receptors	within	the	CNS.
b.	 Midodrine	acts	on	adrenergic	receptors	in	the	periphery,	not	within	the	CNS.
c.	 Dopamine	does	not	penetrate	through	the	blood-brain	barrier;	therefore	it	cannot	act	on	

adrenergic	receptors	within	the	CNS.
d.	 Phenylephrine	acts	on	adrenergic	receptors	in	the	periphery,	not	within	the	CNS,	because	

of	low	penetration.

REF:	p.	96

5.	 ANS:	c
a.	 Dopamine	is	an	endogenous	neurotransmitter.
b.	 Epinephrine	is	an	endogenous	catecholamine.
c.	 Correct.	Isoproterenol	is	a	synthetic	catecholamine.
d.	 Norepinephrine	is	an	endogenous	catecholamine.

REF:	p.	97

6.	 ANS:	d
a.	 Local	vasoconstrictors	are	useful	in	providing	relief	from	nasal	decongestion;	however,	they	

should	never	be	used	in	the	extremities.
b.	 Local	 vasoconstrictors	 are	useful	 in	 treating	 itching	 and	blood	 shot	 eyes;	however,	 they	

should	never	be	used	in	the	extremities.
c.	 Local	 vasoconstrictors	 are	 useful	 with	 hemostasis	 during	 surgery;	 however,	 they	 should	

never	be	used	in	the	extremities.
d.	 Correct.	The	use	of	local	vasoconstrictors	in	the	extremities	leads	to	gangrene	and	tissue	

necroses.	Local	vasoconstrictor	medications	should	never	be	used	in	areas	supplied	by	end	
arteries.

REF:	p.	99

7.	 ANS:	b
a.	 Phenylephrine	is	an	adrenergic	receptor	agonist	drug	used	to	treat	hypotension	caused	by	

spinal	anesthesia.	It	is	not	used	to	treat	anaphylaxis.
b.	 Correct.	Phenylephrine	is	an	adrenergic	receptor	agonist	drug	used	to	treat	hypotension	

caused	by	spinal	anesthesia.
c.	 Phenylephrine	is	an	adrenergic	receptor	agonist	drug	used	to	treat	hypotension	caused	by	

spinal	anesthesia,	not	cardiogenic	shock.
d.	 Phenylephrine	is	an	adrenergic	receptor	agonist	drug	used	to	treat	hypotension	caused	by	

spinal	anesthesia,	not	hypovolemic	shock.

REF:	p.	100
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8.	 ANS:	b
a.	 The	maximum	recommended	concentration	of	epinephrine	during	a	routine	nerve	block	

is	 1	:	100,000;	 1	:	50,000	 concentration	 may	 be	 used	 in	 specific	 instances	 but	 may	 cause	
tissue	necrosis.

b.	 Correct.	 The	 maximum	 recommended	 concentration	 of	 epinephrine	 during	 a	 routine	
nerve	block	is	1	:	100,000.

c.	 The	maximum	recommended	concentration	of	epinephrine	during	a	routine	nerve	block	
is	1	:	100,000,	not	1	:	150,000.

d.	 The	maximum	recommended	concentration	of	epinephrine	during	a	routine	nerve	block	
is	1	:	100,000,	not	1	:	200,000.

REF:	p.	101

9.	 ANS:	a
a.	 Correct.	Xerostomia	is	a	common	side	effect	of	centrally	acting	adrenergic	agonists,	while	

it	is	more	severe	with	the	use	of	clonidine.
b.	 Xerostomia	is	a	severe	side	effect	of	clonidine,	not	ephedrine.
c.	 Xerostomia	is	a	severe	side	effect	of	clonidine,	not	epinephrine.
d.	 Xerostomia	is	a	severe	side	effect	of	clonidine,	not	amphetamine.

REF:	p.	103
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C H A P T E R  7 

Adrenergic Antagonists

Multiple Choice
1.	 Which	adrenergic	receptor	antagonist	is	used	solely	for	treating	the	prostate?

a.	 Prazosin.
b.	 Terazosin.
c.	 Alfuzosin.
d.	 Doxazosin.

2.	 Which	adverse	effect	of	prazosin	analogues	requires	a	regimen	of	small	doses	that	gradually	
increase	over	time?
a.	 Xerostomia.
b.	 Fluid	retention.
c.	 Postural	hypotension.
d.	 Inoperable	floppy	iris	syndrome.

3.	 Which	adrenergic	receptor	antagonist	forms	covalent	bonds	with	receptors?
a.	 Prazosin.
b.	 Tamsulosin.
c.	 Phentolamine.
d.	 Phenoxybenzamine.

4.	 Which	adrenergic	receptor	antagonists	are	most	widely	prescribed	in	the	United	States?
a.	 Imidazolines.
b.	 β-haloalkylamines.
c.	 β-adrenergic	receptor	antagonists.
d.	 Selective	α1-adrenergic	receptor	antagonists.

5.	 Which	factor	does	NOT	contribute	to	a	β-blocker’s	overall	reduction	in	cardiac	output?
a.	 Decreased	blood	flow	to	the	heart.
b.	 Decreased	contractile	force.
c.	 Decreased	sinoatrial	node	firing	rate.
d.	 Slowed	conduction	of	electrical	impulse.

6.	 Which	 β-blocker,	 used	 to	 treat	 ventricular	 arrhythmias,	 has	 unique	 antiarrhythmic	
properties?
a.	 Sotalol.
b.	 Carvedilol.
c.	 Metoprolol.
d.	 Propranolol.
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7.	 Foods	containing	tyramine	should	be	avoided	when	taking
a.	 β-adrenergic	receptor	antagonists.
b.	 centrally	acting	adrenergic	agonists.
c.	 monoamine	oxidase	(MAO)	inhibitors.
d.	 selective	α1-adrenergic	receptor	antagonists.

8.	 Which	risk	is	posed	when	epinephrine	is	administered	to	a	patient	taking	β-blockers?
a.	 Oral	candidiasis.
b.	 A	hypotensive	episode.
c.	 A	hypertensive	episode.
d.	 No	anesthesia	is	produced.

9.	 For	which	effect	is	a	1	to	2	week	withdrawal	of	β-blockers	recommended?
a.	 Hypoglycemia.
b.	 Cold	hands	and	feet.
c.	 Bronchoconstriction.
d.	 β-receptor	sensitivity.

Feedback
1.	 ANS:	c

a.	 Prazosin	is	used	to	treat	hypertension	and	prostate	hypertrophy,	but	it	does	not	have	the	
selective	similarity	for	the	prostate	tissue	that	Alfuzosin	has.

b.	 Terazosin	is	used	to	treat	hypertension	and	prostate	hypertrophy,	but	it	does	not	have	the	
selective	affinity	for	the	prostate	tissue	that	Alfuzosin	has.

c.	 Correct.	Alfuzosin	is	an	analogue	of	prazosin	that	selectively	accumulates	in	the	prostate	
tissue,	and	it	is	used	to	treat	benign	prostatic	hyperplasia.

d.	 Doxazosin	is	used	to	treat	hypertension	and	prostate	hypertrophy,	but	it	does	not	have	the	
selective	affinity	for	the	prostate	tissue	that	Alfuzosin	has.

REF:	p.	108

2.	 ANS:	c
a.	 Although	xerostomia	 is	 an	 adverse	 effect	 of	prazosin	 analogues,	 it	 does	not	 require	 the	

medication	to	be	given	in	gradually	increasing	doses;	postural	hypotension	necessitates	a	
dosing	gradation.

b.	 Although	fluid	retention	is	an	adverse	effect	of	prazosin	analogues,	it	does	not	require	the	
medication	to	be	given	in	gradually	increasing	doses;	postural	hypotension	necessitates	a	
dosing	gradation.

c.	 Correct.	Systemic	arterial	blood	pressure	may	drop	significantly	as	an	effect	of	prazosin	
analogues;	 to	 avoid	 postural	 hypotension	 and	 “first	 dose”	 syncope,	 prazosin	 analogues	
should	be	given	in	gradually	increasing	doses	up	to	the	recommended	dose.

d.	 Although	 inoperable	 floppy	 iris	 syndrome	 is	 an	 adverse	 effect	 of	 prazosin	 analogues,	 it	
does	not	require	the	medication	to	be	given	in	gradually	increasing	doses;	postural	hypo-
tension	necessitates	a	dosing	gradation.

REF:	p.	107
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3.	 ANS:	d
a.	 Prazosin	does	not	form	covalent	bonds	with	the	drug	receptors;	phenoxybenzamine	does.
b.	 Tamsulosin	 does	 not	 form	 covalent	 bonds	 with	 the	 drug	 receptors;	 phenoxybenzamine	

does.
c.	 Phentolamine	does	not	form	covalent	bonds	with	the	drug	receptors;	phenoxybenzamine	

does.
d.	 Correct.	Covalent	bonds	are	more	permanent	and	therefore	produce	longer	acting	thera-

peutic	and	adverse	effects;	phenoxybenzamine	forms	covalent	bonds	with	receptors	driving	
the	half-life	up	to	about	24	hours,	with	effects	persisting	for	several	days.

REF:	p.	109

4.	 ANS:	c
a.	 Due	to	their	versatility,	β-adrenergic	receptor	antagonists	are	more	widely	prescribed	 in	

the	United	States	than	imidazolines.
b.	 Due	to	their	versatility,	β-adrenergic	receptor	antagonists	are	more	widely	prescribed	 in	

the	United	States	than	β-haloalkylamines.
c.	 Correct.	The	 versatile	β-adrenergic	 receptor	 antagonists,	 also	known	as	β-blockers,	 are	

used	for	cardiovascular	therapies;	these	are	the	most	widely	prescribed	adrenergic	receptor	
antagonists	in	the	United	States.

d.	 Due	to	their	versatility,	β-adrenergic	receptor	antagonists	are	more	widely	prescribed	 in	
the	United	States	than	selective	α1-adrenergic	receptor	antagonists.

REF:	p.	109

5.	 ANS:	a
a.	 Correct.	β-Blockers	do	NOT	decrease	blood	flow	to	the	heart.
b.	 A	decreased	contractile	force	is	a	factor	that	contributes	to	a	β-blocker’s	overall	reduction	

in	cardiac	output.
c.	 The	decrease	of	the	sinoatrial	node	firing	rate	is	a	factor	that	contributes	to	a	β-blocker’s	

overall	reduction	in	cardiac	output.
d.	 A	slowed	conduction	of	the	electrical	impulse	is	a	factor	that	contributes	to	a	β-blocker’s	

overall	reduction	in	cardiac	output.

REF:	p.	111

6.	 ANS:	a
a.	 Correct.	While	β-blockers	all	have	antiarrhythmic	properties,	sotalol	has	unique	antiar-

rhythmic	properties	that	make	it	useful	in	treating	ventricular	arrhythmias.
b.	 Sotalol	 has	 unique	 antiarrhythmic	 properties	 that	 make	 it	 useful	 in	 treating	 ventricular	

arrhythmias,	whereas	carvedilol	is	used	to	treat	congestive	heart	failure.
c.	 Sotalol	 has	 unique	 antiarrhythmic	 properties	 that	 make	 it	 useful	 in	 treating	 ventricular	

arrhythmias,	whereas	metoprolol	is	used	to	treat	congestive	heart	failure.
d.	 Sotalol	 has	 unique	 antiarrhythmic	 properties	 that	 make	 it	 useful	 in	 treating	 ventricular	

arrhythmias,	whereas	propranolol	is	used	to	treat	hypertension.

REF:	p.	113
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7.	 ANS:	c
a.	 MAO	 inhibitors,	 not	 β-adrenergic	 receptor	 antagonists,	 preclude	 the	 consumption	 of	

tyramine.
b.	 MAO	 inhibitors,	 not	 centrally	 acting	 adrenergic	 agonists,	 preclude	 the	 consumption	 of	

tyramine.
c.	 Correct.	 Foods	 containing	 tyramine	 should	 be	 avoided	 when	 taking	 MAO	 inhibitors,	

because	tyramine	facilitates	the	release	of	neurotransmitters	stored	in	cells	near	adrenergic	
nerve	 endings.	MAO	 inhibitors	prevent	 the	breakdown	of	norepinephrine,	producing	 a	
surplus	of	neurotransmitters	that	get	released	with	tyramine.

d.	 MAO	inhibitors,	not	selective	α1-adrenergic	receptor	antagonists,	preclude	the	consump-
tion	of	tyramine.

REF:	p.	114

8.	 ANS:	c
a.	 There	is	no	risk	of	oral	candidiasis	resulting	from	administering	epinephrine	to	a	patient	

taking	β-blockers.
b.	 Administering	epinephrine	to	a	patient	taking	β-blockers	poses	a	risk	of	further	vasocon-

striction	resulting	in	a	hypertensive	episode,	rather	than	a	hypotensive	episode.
c.	 Correct.	Vasodilation	 is	 inhibited	by	nonselective	β-blockers;	 administering	 local	 anes-

thetic	with	epinephrine	poses	a	risk	of	further	vasoconstriction	resulting	in	a	hypertensive	
episode.

d.	 Inadequate	anesthesia	is	not	associated	with	the	administration	of	epinephrine	to	a	patient	
taking	β-blockers;	a	hypertensive	episode	is	a	recognized	risk.

REF:	p.	115

9.	 ANS:	d
a.	 Hypoglycemia	is	not	an	effect	of	β-blockers	that	requires	a	1	to	2	week	withdrawal	from	

the	drug.	The	effect	that	requires	this	withdrawal	period	is	β-receptor	sensitivity.
b.	 Cold	hands	and	feet	are	not	an	effect	of	β-blockers	that	requires	a	1	to	2	week	withdrawal	

from	the	drug.	The	effect	that	requires	this	withdrawal	period	is	β-receptor	sensitivity.
c.	 Bronchoconstriction	is	not	an	effect	of	β-blockers	that	requires	a	1	to	2	week	withdrawal	

from	the	drug.	The	effect	that	requires	this	withdrawal	period	is	β-receptor	sensitivity.
d.	 Correct.	When	the	use	of	β-blockers	is	abruptly	stopped	cardiac	effects	are	exacerbated	

and	can	even	lead	to	death;	therefore,	a	1	to	2	week	withdrawal	period	is	required.

REF:	p.	113
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C H A P T E R  8 

Cholinergic Drugs

Multiple Choice
1.	 Which	cholinomimetic	agonist	is	NOT	classified	as	a	natural	alkaloid?

a.	 Nicotine.
b.	 Muscarine.
c.	 Pilocarpine.
d.	 Acetylcholine.

2.	 Large	quantities	of	atropine	are	most	needed	to	treat	poisoning	from	which	cholinomimetic	
agonist?
a.	 Muscarine.
b.	 Cevimeline.
c.	 Pilocarpine.
d.	 Acetylcholine.

3.	 The	 acronym	 SLUD,	 used	 to	 describe	 unwanted	 reactions	 to	 cholinomimetic	 drugs,	
represents
a.	 sleepiness,	lactation,	urination,	defecation.
b.	 salivation,	lactation,	urination,	dehydration.
c.	 salivation,	lacrimation,	urination,	defecation.
d.	 syncope,	lacrimation,	uterine	contraction,	dehydration.

4.	 Which	anticholinesterase	drug	class	is	irreversible?
a.	 Organophosphates.
b.	 Bisquaternary	amines.
c.	 Carbamate	ester	derivatives.
d.	 Simple	quaternary	ammonium	compounds.

5.	 Which	anticholinesterase	drug	is	NOT	an	organophosphate?
a.	 Malathion.
b.	 Isoflurophate.
c.	 Physostigmine.
d.	 Echothiophate.

6.	 Which	condition	is	effectively	treated	with	neostigmine?
a.	 Asthma.
b.	 Glaucoma.
c.	 Hypertension.
d.	 Myasthenia	gravis.
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7.	 Which	is	a	muscarinic	effect	of	an	anticholinesterase	overdose?
a.	 Miosis.
b.	 Hypertension.
c.	 Tachycardia.
d.	 Muscular	weakness.

8.	 Which	manifestation	is	the	cause	of	death	from	anticholinesterase	poisoning?
a.	 Diarrhea.
b.	 Frontal	headache.
c.	 Respiratory	failure.
d.	 Generalized	weakness.

9.	 Quaternary	compounds	do	NOT	produce	effects	in	which	area?
a.	 Eyes.
b.	 Lungs.
c.	 Central	nervous	system.
d.	 Skeletal	neuromuscular	junctions.

Feedback
1.	 ANS:	d

a.	 Nicotine	is	classified	as	a	natural	alkaloid,	acetylcholine	is	not.
b.	 Muscarine	is	classified	as	a	natural	alkaloid,	acetylcholine	is	not.
c.	 Pilocarpine	is	classified	as	a	natural	alkaloid,	acetylcholine	is	not.
d.	 Correct.	 Acetylcholine	 is	 a	 cholinomimetic	 agonist	 that	 is	 not	 classified	 as	 a	 natural	

alkaloid.

REF:	p.	117

2.	 ANS:	a
a.	 Correct.	 Muscarine	 poisoning,	 occurring	 from	 mushrooms	 containing	 muscarine,	 is	

treated	with	large	quantities	of	atropine	because	of	the	likelihood	of	greater	exposure.
b.	 Muscarine,	not	cevimeline,	poisoning	is	treated	with	large	quantities	of	atropine.
c.	 Muscarine,	not	pilocarpine,	poisoning	is	treated	with	large	quantities	of	atropine.
d.	 Muscarine,	not	acetylcholine,	poisoning	is	treated	with	large	quantities	of	atropine.

REF:	p.	120

3.	 ANS:	c
a.	 The	 SLUD	 response	 is	 characterized	 by	 salivation,	 lacrimation,	 urination,	 and	

defecation.
b.	 The	 SLUD	 response	 is	 characterized	 by	 salivation,	 lacrimation,	 urination,	 and	

defecation.
c.	 Correct.	 The	 acronym	 SLUD	 stands	 for:	 salivation,	 lacrimation,	 urination,	 and	

defecation.
d.	 The	 SLUD	 response	 is	 characterized	 by	 salivation,	 lacrimation,	 urination,	 and	

defecation.

REF:	p.	120
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4.	 ANS:	a
a.	 Correct.	Organophosphates	form	permanent	covalent	bonds	with	the	enzyme	acetylcho-

linesterase	and	are	classified	as	irreversible	anticholinesterases.
b.	 Bisquaternary	 amines	 form	 reversible	 covalent	 bonds	 with	 acetylcholinesterase	 and	 are	

classified	as	a	 reversible	anticholinesterase.	Organophosphates	 form	permanent	covalent	
bonds	and	are	classified	as	irreversible	anticholinesterases.

c.	 Carbamate	ester	derivatives	form	reversible	covalent	bonds	with	acetylcholinesterase	and	
are	classified	as	a	reversible	anticholinesterase.	Organophosphates	form	permanent	cova-
lent	bonds	and	are	classified	as	irreversible	anticholinesterases.

d.	 Simple	quaternary	ammonium	compounds	form	noncovalent	bonds	with	acetylcholines-
terase	and	are	classified	as	a	reversible	anticholinesterase.	Organophosphates	form	perma-
nent	covalent	bonds	and	are	classified	as	irreversible	anticholinesterases.

REF:	p.	121

5.	 ANS:	c
a.	 Malathion	is	an	organophosphate.
b.	 Isoflurophate	is	an	organophosphate.
c.	 Correct.	Physostigmine	is	a	reversible	anticholinesterase,	NOT	an	organophosphate.
d.	 Echothiophate	is	an	organophosphate.

REF:	p.	121

6.	 ANS:	d
a.	 Anticholinesterase	drugs	are	not	used	to	treat	asthma;	therefore,	neostigmine	would	not	

effectively	treat	asthma.
b.	 Physostigmine	is	used	to	treat	glaucoma;	neostigmine	is	used	to	treat	myasthenia	gravis.
c.	 Anticholinesterase	drugs	are	not	used	to	treat	hypertension;	therefore,	neostigmine	would	

not	effectively	treat	hypertension.
d.	 Correct.	Myasthenia	gravis	is	a	condition	that	is	effectively	treated	with	neostigmine.

REF:	p.	122

7.	 ANS:	a
a.	 Correct.	Miosis	is	a	muscarinic	effect	of	an	anticholinesterase	overdose.
b.	 Hypertension	is	not	likely,	and	if	it	occurs,	is	not	due	to	a	muscarinic	effect	of	an	anticho-

linesterase	overdose.
c.	 Tachycardia	is	a	nicotinic,	not	muscarinic,	effect	of	an	anticholinesterase	overdose.
d.	 Muscular	 weakness	 is	 a	 nicotinic,	 not	 muscarinic,	 effect	 of	 an	 anticholinesterase	

overdose.

REF:	p.	123
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8.	 ANS:	c
a.	 Diarrhea	is	a	manifestation	of	anticholinesterase	poisoning,	but	respiratory	failure	is	the	

cause	of	death.
b.	 A	 frontal	 headache	 is	 a	 manifestation	 of	 anticholinesterase	 poisoning,	 but	 respiratory	

failure	is	the	cause	of	death.
c.	 Correct.	Respiratory	failure	is	the	cause	of	death	from	anticholinesterase	poisoning,	due	

to	central	respiratory	depression	and	paralysis	of	respiratory	muscles.
d.	 Generalized	weakness	 is	a	manifestation	of	anticholinesterase	poisoning,	but	respiratory	

failure	is	the	cause	of	death.

REF:	p.	124

9.	 ANS:	c
a.	 Quaternary	compounds	do	have	an	effect	on	the	smooth	muscles	of	the	eye.
b.	 Quaternary	compounds	do	have	an	effect	on	the	lungs.
c.	 Correct.	Quaternary	compounds	cannot	cross	the	blood-brain	barrier;	therefore,	they	do	

not	produce	effects	in	the	central	nervous	system.
d.	 Quaternary	compounds	do	have	an	effect	at	skeletal	neuromuscular	junctions.

REF:	p.	120
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C H A P T E R  9 

Antimuscarinic Drugs

Multiple Choice
1.	 Jamestown	 weed	 (Datura stromonium)	 is	 a	 plant	 that	 contains	 what	 alkaloid	 (naturally	

occurring)?
a.	 Pilocarpine.
b.	 Nicotine.
c.	 Muscarine.
d.	 Atropine.

2.	 Which	will	reverse	antimuscarinic	blockage	of	muscarinic	receptor	sites?
a.	 Cholinergic	drugs.
b.	 Adrenergic	agonists.
c.	 Adrenergic	antagonists.
d.	 Anticholinesterase	drugs.

3.	 Which	antimuscarinic	drug	is	the	most	nonselective	muscarinic	receptor	antagonist?
a.	 Atropine.
b.	 Pirenzepine.
c.	 Darifenacin.
d.	 Solifenacin.

4.	 Which	statement	about	antimuscarinic	drugs	is	true?
a.	 Antimuscarinic	drugs	are	similar	in	their	onset	and	duration	of	action.
b.	 All	antimuscarinic	drugs	pass	readily	into	the	central	nervous	system.
c.	 Atropine	and	scopolamine	have	identical	antimuscarinic	effects	on	organs.
d.	 Muscarinic	receptor	subtypes	vary	in	their	attraction	for	specific	antimuscarinic	drugs.

5.	 Which	effects	of	atropine	result	in	urinary	retention?
a.	 Relaxation	 of	 the	 ureters	 and	 detrusor	 muscle	 of	 the	 bladder	 with	 relaxation	 of	 the	

sphincter.
b.	 Relaxation	 of	 the	 ureters	 and	 detrusor	 muscle	 of	 the	 bladder	 with	 contraction	 of	 the	

sphincter.
c.	 Contraction	of	the	bladder	detrusor	muscle	and	ureters	with	relaxation	of	the	sphincter.
d.	 Contraction	 of	 the	 bladder	 detrusor	 muscle	 and	 ureters	 with	 contraction	 of	 the	

sphincter.

6.	 Which	is	the	most	life-threatening	effect	of	antimuscarinic	drug	overdose?
a.	 Increase	in	heart	rate.
b.	 Body	temperature	increase.
c.	 Direct	central	nervous	system	stimulation.
d.	 Suppression	of	secretory	glands	in	the	respiratory	tract.



40	 9—AntimuscArinic Drugs

7.	 Which	antimuscarinic	drug	produces	the	shortest	duration	of	mydriasis?
a.	 Atropine.
b.	 Scopolamine.
c.	 Tropicamide.
d.	 Homatropine.

8.	 Topical	 administration	 of	 antimuscarinic	 drugs	 is	 contraindicated	 in	 patients	 with	 which	
condition?
a.	 Motion	sickness.
b.	 Parkinson’s	disease.
c.	 Narrow-angle	glaucoma.
d.	 Adhesions	between	the	lens	and	iris.

9.	 The	adult	intravenous	dose	of	atropine	for	antisialagogue	effects	in	oral	surgery	is
a.	 0.1	mg	to	0.3	mg.
b.	 0.4	mg	to	0.6	mg.
c.	 0.7	mg	to	0.9	mg.
d.	 1.0	mg	to	1.2	mg.

Feedback
1.	 ANS:	d

a.	 Jamestown	 weed	 contains	 antimuscarinic	 tropane	 alkaloids	 like	 atropine	 and	
scopolamine.

b.	 Jamestown	 weed	 contains	 antimuscarinic	 tropane	 alkaloids	 like	 atropine	 and	
scopolamine.

c.	 Jamestown	 weed	 contains	 antimuscarinic	 tropane	 alkaloids	 like	 atropine	 and	
scopolamine.

d.	 Correct.	 Jamestown	 weed	 contains	 antimuscarinic	 tropane	 alkaloids	 like	 atropine	 and	
scopolamine.

REF:	p.	129

2.	 ANS:	d
a.	 Anticholinesterase,	not	cholinergic,	drugs	reverse	the	effects	of	antimuscarinic	drugs.
b.	 Anticholinesterase	 drugs,	 not	 adrenergic	 agonists,	 reverse	 the	 effects	 of	 antimuscarinic	

drugs.
c.	 Anticholinesterase	drugs,	not	adrenergic	antagonists,	reverse	the	effects	of	antimuscarinic	

drugs.
d.	 Correct.	Anticholinesterase	drugs	increase	the	amount	of	acetylcholine	at	the	receptor	site	

to	reverse	the	blockage	of	the	antimuscarinic	drug.

REF:	p.	129
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3.	 ANS:	a
a.	 Correct.	Atropine	antagonizes	all	5	muscarinic	receptor	subtypes	including	the	three	most	

important	clinical	targets,	M1,	M2,	and	M3.
b.	 Pirenzepine	binds	somewhat	selectively	at	the	M1	receptor,	while	atropine	binds	to	all	5	

muscarinic	receptor	subtypes,	including	the	three	most	important	clinical	targets,	M1,	M2,	
and	M3.

c.	 Darifenacin	binds	somewhat	selectively	at	the	M3	receptor,	while	atropine	bonds	to	all	5	
muscarinic	receptor	subtypes,	including	the	three	most	important	clinical	targets,	M1,	M2,	
and	M3.

d.	 Solifenacin	binds	selectively	at	the	M3	receptor,	while	atropine	bonds	to	all	5	muscarinic	
receptor	subtypes,	including	the	three	most	important	clinical	targets,	M1,	M2,	and	M3.

REF:	p.	130

4.	 ANS:	d
a.	 Antimuscarinic	drugs	can	differ	greatly	in	their	onset	and	duration	of	action.
b.	 Not	all	antimuscarinic	drugs	pass	readily	into	the	central	nervous	system;	different	chemi-

cal	 compositions	 (e.g.,	 quaternary	 compounds)	 keep	 certain	 antimuscarinic	 drugs	 from	
crossing	the	blood-brain	barrier.

c.	 Atropine	and	scopolamine	produce	different	intensities	of	antimuscarinic	effects	on	spe-
cific	organs.

d.	 Correct.	Muscarinic	receptor	subtypes	vary	in	their	attraction	for	specific	antimuscarinic	
drugs.

REF:	p.	131

5.	 ANS:	b
a.	 Atropine	contracts,	rather	than	relaxes,	the	sphincter,	to	produce	urinary	retention.
b.	 Correct.	Atropine	relaxes	the	ureters	and	bladder	detrusor,	while	at	the	same	time	con-

tracting	the	sphincter,	producing	urinary	retention.
c.	 Atropine	 relaxes,	 rather	 than	 contracts,	 the	 ureters	 and	 bladder	 detrusor,	 and	 contracts,	

rather	than	relaxes,	the	sphincter	to	produce	urinary	retention.
d.	 Atropine	relaxes,	rather	than	contracts,	the	ureters	and	bladder	detrusor	to	produce	urinary	

retention.

REF:	p.	132

6.	 ANS:	b
a.	 The	increase	in	heart	rate	resulting	from	antimuscarinic	drug	overdose	is	usually	not	life	

threatening,	while	a	serious	body	temperature	increase	can	be	fatal.
b.	 Correct.	Antimuscarinic	drugs	prevent	peripheral	 sweating	and	 increase	body	 tempera-

ture.	 With	 no	 ability	 for	 the	 body	 to	 cool	 itself,	 the	 situation	 can	 become	 life	
threatening.

c.	 Direct	 stimulation	of	 the	central	nervous	system	is	not	a	 life-threatening	effect	of	anti-
muscarinic	drugs;	relentless	body	temperature	increase	is.

d.	 Suppression	of	secretory	glands	in	the	respiratory	tract	is	not	a	life-threatening	effect	from	
antimuscarinic	drugs;	body	temperature	increase	is.

REF:	p.	132

http://dentalebooks.com



42	 9—AntimuscArinic Drugs

7.	 ANS:	c
a.	 Atropine	produces	an	excessive	duration	of	mydriasis,	while	tropicamide	has	the	shortest	

duration.
b.	 Scopolamine	produces	a	moderate	duration	of	mydriasis,	while	tropicamide	has	the	short-

est	duration.
c.	 Correct.	Tropicamide	produces	a	very	short	duration	of	mydriasis	of	6	hours	or	less.
d.	 Homatropine	is	capable	of	producing	mydriasis	for	1	to	3	days,	while	tropicamide	has	the	

shortest	duration.

REF:	p.	131

8.	 ANS:	c
a.	 Antimuscarinic	drugs	can	be	used	transdermally	for	motion	sickness,	but	they	should	never	

be	used	topically	in	the	eye	to	treat	narrow-angle	glaucoma.
b.	 Antimuscarinic	drugs	are	used	to	treat	patients	with	Parkinson’s	disease,	although	systemi-

cally,	not	topically.	Topical	application	for	another	condition	is	not	contraindicated.	Topical	
application	 of	 an	 antimuscarinic	 drug	 in	 a	 patient	 with	 narrow-angle	 glaucoma	 is	
contraindicated.

c.	 Correct.	The	topical	application	of	an	antimuscarinic	drug,	especially	in	the	patient’s	eye,	
with	narrow-angle	glaucoma	is	contraindicated;	it	can	result	in	angle	closure	in	this	patient.

d.	 Antimuscarinic	drugs	can	be	used	topically	in	the	eye	for	breaking	up	adhesions	between	
the	lens	and	iris;	however,	they	should	never	be	used	topically	in	a	patient	with	narrow-
angle	glaucoma.

REF:	p.	131

9.	 ANS:	b
a.	 The	 intravenous	 dose	 0.4	mg	 to	 0.6	mg	 of	 atropine	 is	 used	 during	 oral	 surgery	 for	 its	

antisialagogue	effect;	0.1	mg	to	0.3	mg	is	usually	too	small	of	a	dose.
b.	 Correct.	The	intravenous	dose	0.4	mg	to	0.6	mg	of	atropine	is	used	during	oral	surgery	

for	its	antisialagogue	effect.
c.	 The	 intravenous	 dose	 0.4	mg	 to	 0.6	mg	 of	 atropine	 is	 used	 during	 oral	 surgery	 for	 its	

antisialagogue	effect;	0.7	mg	to	0.9	mg	is	too	large	of	a	dose.
d.	 The	 intravenous	 dose	 0.4	mg	 to	 0.6	mg	 of	 atropine	 is	 used	 during	 oral	 surgery	 for	 its	

antisialagogue	effect;	1.0	mg	to	1.2	mg	is	too	large	of	a	dose.

REF:	p.	131
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C H A P T E R  10
Drugs Affecting Nicotinic Receptors

Multiple Choice
	1.	 In 1856, which scientist reported that the site of action of curare was the junction between 

nerve and muscle?
 a. Bernard.
 b. Langley.
 c. Ambroise Paré.
 d. Galen.

	2.	 Which of the following is not true about nicotine?
 a. Nicotine is the principal psychoactive ingredient in tobacco products.
 b. It stimulates transmission at autonomic ganglia and at nicotinic synapses in CNS.
 c. It is a selective depolarizing drug at nicotinic receptors.
 d. Nicotine has stimulatory effect only on ganglionic transmission.

	3.	 Nicotine activates various sensory fibers equipped with nicotinic receptors, EXCEPT
 a. mechanoreceptors in the lung.
 b. nociceptive nerve endings.
 c. chemoreceptors in the carotid body.
 d. mechanoreceptors in heart.

	4.	 Usual amounts of nicotine absorbed during cigarette smoking cause all of the following, EXCEPT
 a. mild cardiovascular stimulation.
 b. CNS stimulation.
 c. physical dependence.
 d. decreased gastrointestinal activity.

	5.	 Nicotine cessation triggers an acute withdrawal syndrome that causes all of the following, 
EXCEPT
 a. cognitive impairment.
 b. sleep disturbances.
 c. convulsions.
 d. irritability and anxiety.

http://dentalebooks.com
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	 6.	 Dimethylphenylpiperazinium is how many times more potent than nicotine?
 a. Three times.
 b. Four times.
 c. Two times.
 d. Same potency.

	 7.	 Ganglionic-blocking agents have the following actions, EXCEPT
 a. marked xerostomia.
 b. cause paralytic ileus and constipation.
 c. sympathetic stimulation of the eccrine sweat glands is inhibited.
 d. increase in blood pressure.

	 8.	 Which of the following statement about d-tubocurarine is true?
 a. It incorporates one cationic nitrogen site into a rigid molecular structure.
 b. It is a monoquaternary amine.
 c. It is a noncompetitive, neuromuscular-blocking drug.
 d. It causes spastic paralysis of muscles.

	 9.	 What is the approximate percentage of the ACh receptors that must normally be blocked 
to produce any clinically apparent effect on muscle function?
 a. 60%.
 b. 70%.
 c. 80%.
 d. 50%.

	10.	 The major side effect seen with curare is
 a. hypertension.
 b. hypotension.
 c. paralytic ileus.
 d. bronchodilation.

	11.	 Postjunctional stimulation by succinylcholine is responsible for an increased muscle tension 
observable with some muscles, especially
 a. masseter.
 b. orbicularis oris.
 c. levator anguli oris.
 d. mentalis.

	12.	 Which of the following is not an intermediate-acting neuromuscular receptor-blocking 
agent?
 a. Atracurium.
 b. Cisatracurium.
 c. Rocuronium.
 d. Pancuronium.
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	13.	 Which of the following is not true about succinylcholine?
 a. It is a short-acting depolarizing blocker of skeletal muscle lasting  for about 5 to 10 

minutes.
 b. It tends to lower intraocular tension.
 c. It is contraindicated in patients suspected to have brain tumors.
 d. It is known to cause anaphylaxis with a reported incidence of one or two per 10,000 

administrations.

	14.	 Characteristics of an ideal neuromuscular blocker is,
 a. it should not induce tachyphylaxis.
 b. it should be irreversible.
 c. it should have a slow onset of action.
 d. it would liberate histamine from muscle or other tissues.

	15.	 Which of the following neuromuscular blocker has the most prominent histamine release 
ability from mast cells?
 a. Atracurium.
 b. Cisatracurium.
 c. Vecuronium.
 d. Tubocurarine.

	16.	 Mivacurium has a clinical duration of action of
 a. 15–20 minutes after an intubating dose.
 b. 5–10 minutes after an intubating dose.
 c. 30–40 minutes after an intubating dose.
 d. 2–4 minutes after an intubating dose.

	17.	 General therapeutic uses of neuromuscular-blocking agents do not include which of the 
following?
 a. Endotracheal intubation.
 b. Neuromuscular-blocking agents are administered to reduce the severity of spasms in  

patients of tetanus.
 c. Electroconvulsive therapy.
 d. Succinylcholine is used to produce a short-lived muscular contraction to permit numerous 

brief nonsurgical manipulations, such as bronchoscopy.

	18.	 Which of the following neuromuscular-blocking drug has a rapid onset of action?
 a. Atracurium.
 b. Cisatracurium.
 c. Rocuronium.
 d. Vecuronium.

	19.	 Which of the following does not inhibit plasma cholinesterase?
 a. Edrophonium.
 b. Neostigmine.
 c. Pyridostigmine.
 d. Echothiophate.

http://dentalebooks.com



46	 10—DRUGS AFFECTING NICOTINIC RECEPTORS

	20.	 Which of the following drugs is not spasmolytic?
 a. Diazepam.
 b. Baclofen.
 c. Tizanidine.
 d. Acetylcholine.

	21.	 Which of the following statements is true?
 a. Patients experience less sedation with baclofen than with diazepam.
 b. Patients experience more sedation with baclofen than with diazepam.
 c. Patients experience similar sedation efficacy with baclofen and diazepam.
 d. Baclofen does not have sedative property.

	22.	 The site of action for dantrolene is
 a. mitochondria.
 b. nucleus.
 c. golgi bodies.
 d. sarcoplasmic reticulum.

	23.	 Which of the following is not true about hemicholinium?
 a. Hemicholinium acts by blocking neuronal uptake of choline.
 b. Blockade of neuromuscular transmission by hemicholinium is rapid in onset but is acceler-

ated by increased motor neuron activity.
 c. Hemicholinium inhibits choline transport in all peripheral cholinergic nerves; it affects 

transmission at all cholinergic synapses and junctions.
 d. Hemicholinium has no clinical applications at present.

	24.	 Which of the following is not true about botulinum toxin?
 a. The toxin is produced by Clostridium botulinum.
 b. Botulinum toxin acts on the motor nerve terminal to prevent the release of ACh in re-

sponse to the arrival of an axonal action potential.
 c. The toxin interferes with the efflux of intracellular Ca11 into the nerve terminal.
 d. Botulinum toxin affects all peripheral cholinergic nerves.

	25.	 Tetrodotoxin is found in tissues of
 a. bubblefish.
 b. toadfish.
 c. balloonfish.
 d. pufferfish.
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Feedback
	1.	 ANS: a

 a. Correct. In 1856, Bernard reported that the site of action of curare was the junction be-
tween nerve and muscle.

 b. In 1856, Bernard and not Langley reported that the site of action of curare was the junction 
between nerve and muscle.

 c. In 1856, Bernard and not Ambroise Paré reported that the site of action of curare was the 
junction between nerve and muscle.

 d. In 1856, Bernard and not Galen reported that the site of action of curare was the junction 
between nerve and muscle.

REF. p. 136

	2.	 ANS: d
 a. It is true that nicotine is the principal psychoactive ingredient in tobacco products.
 b. This alkaloid stimulates transmission at autonomic ganglia and at nicotinic synapses in  

the CNS.
 c. It is a selective depolarizing drug at nicotinic receptors.
 d. Correct. Nicotine has a dual effect on ganglionic transmission – initial stimulation and 

subsequent depression.

REF. pp. 136, 137

	3.	 ANS: d
 a. Nicotine activates various sensory fibers equipped with nicotinic receptors including mech-

anoreceptors in the lungs.
 b. Nicotine activates various sensory fibers equipped with nicotinic receptors including noci-

ceptive nerve endings.
 c. Nicotine activates various sensory fibers equipped with nicotinic receptors including chem-

oreceptors in the carotid body.
 d. Correct. Nicotine activates various sensory fibers equipped with nicotinic receptors 

including mechanoreceptors in the lungs, skin, mesentery, and tongue and not mechanore-
ceptors in heart.

REF. p. 136

	4.	 ANS: d
 a. Usual amounts of nicotine absorbed during cigarette smoking causes mild cardiovascular 

stimulation.
 b. Usual amounts of nicotine absorbed during cigarette smoking causes CNS stimulation.
 c. With long-term use, tolerance and physical dependence occur.
 d. Correct. Usual amounts of nicotine absorbed during cigarette smoking causes increased 

gastrointestinal activity and not decreased gastrointestinal activity.

REF. p. 137
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	5.	 ANS: c
 a. Tobacco cessation triggers an acute withdrawal syndrome including irritability, anxiety, 

sleep disturbances, and cognitive impairment.
 b. Nicotine cessation causes sleep disturbances.
 c. Correct. Nicotine cessation triggers an acute withdrawal syndrome, which includes irrita-

bility, anxiety, sleep disturbances, and cognitive impairment and not convulsions.
 d. Nicotine cessation causes irritability and anxiety.

REF. p. 137

	6.	 ANS: a
 a. Correct. Dimethylphenylpiperazinium is about three times more potent than nicotine.
 b. Dimethylphenylpiperazinium is about three times more potent than nicotine and not four 

times.
 c. Dimethylphenylpiperazinium is about three times more potent than nicotine and not two 

times.
 d. Dimethylphenylpiperazinium is about three times more potent than nicotine.

REF. p. 138

	7.	 ANS: d
 a. Marked xerostomia is one of the features of ganglionic blockade.
 b. Ganglionic-blocking agents inhibit vagal stimulation and cause marked inhibition of motility 

occuring throughout the gastrointestinal tract, leading to paralytic ileus and causing 
constipation.

 c. Ganglionic-blocking agents inhibit the sympathetic stimulation of the eccrine sweat glands.
 d. Correct. Ganglionic-blocking drugs cause a decrease, not an increase, in blood pressure 

that depends on posture.

REF. p. 139

	8.	 ANS: b
 a. Commonly, it incorporates two cationic nitrogen sites into a rigid molecular structure.
 b. Correct. It is a monoquaternary amine with a second nitrogen that is partially ionized at 

physiologic pH.
 c. It is a competitive, neuromuscular-blocking drug.
 d. By interfering with nervous excitation of muscle without themselves producing any excita-

tion, the nondepolarizing blocking agents cause flaccid paralysis.

REF. p. 140

	9.	 ANS: b
 a. Approximately 70% of the ACh receptors must normally be blocked to produce any clini-

cally apparent effect on muscle function.
 b. Correct. True, as about 70% of the ACh receptors must normally be blocked to produce 

any clinically apparent effect on muscle function.
 c. About 70% and not 80% of the ACh receptors must normally be blocked to produce any 

clinically apparent effect on muscle function.
 d. False, as about 70% and not 50% of the ACh receptors must normally be blocked to produce 

any clinically apparent effect on muscle function.

REF. p. 140
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	10.	 ANS: b
 a. The major side effect seen with curare is hypotension and not edema.
 b. Correct. The major side effect seen with curare is hypotension.
 c. Paralytic ileus is not the major side effect seen with curare.
 d. The major side effect seen with curare is hypotension and not bronchodilation.

REF. p. 141

	11.	 ANS: a
 a. Correct. Postjunctional stimulation by succinylcholine is responsible for an increased 

muscle tension observed in some muscles, especially the masseter.
 b. Postjunctional stimulation by succinylcholine is responsible an increased muscle tension  

observed in some muscles, especially the masseter and not orbicularis oris.
 c. Postjunctional stimulation by succinylcholine is responsible for an increased muscle tension 

observed in some muscles, especially with masseter.
 d. Postjunctional stimulation by succinylcholine is responsible for an increased muscle tension 

observed in some muscles, especially masseter and not mentalis.

REF. p. 141

	12.	 ANS: d
 a. Atracurium is an intermediate-acting neuromuscular receptor-blocking agent.
 b. Cisatracurium is an intermediate-acting neuromuscular receptor-blocking agent.
 c. Rocuronium is an intermediate-acting neuromuscular receptor-blocking agent.
 d. Correct. Pancuronium is a long-acting neuromuscular receptor-blocking agent.

REF. p. 142

	13.	 ANS: b
 a. The statement is true, as succinylcholine is administered intravenously to produce a short-

acting depolarizing block of skeletal muscle that lasts for 5–10 minutes.
 b. Correct. False, as succinylcholine has a tendency to elevate ocular, cerebrospinal fluid, and 

gastrointestinal pressure.
 c. True, as succinylcholine can be contraindicated in glaucoma patients, in patients suspected 

to have brain tumors, and in patients immediately after meals.
 d. The statement is true, as succinylcholine is perhaps the leading agent given for anesthetic 

management in causing anaphylaxis, with a reported incidence of one or two cases per 
10,000 administrations.

REF. p. 142

	14.	 ANS: a
 a. Correct. It should not induce tachyphylaxis.
 b. It should be reversible.
 c. It should have rapid onset.
 d. It would not liberate histamine from muscle or other tissues.

REF. p. 142
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	15.	 ANS: d
 a. Tubocurarine and not atracurium has the most prominent release of histamine from mast 

cells into the circulation.
 b. Cisatracurium does not cause release of histamine from mast cells into the circulation.
 c. Vecuronium does not cause release of histamine from mast cells into the circulation.
 d. Correct. Tubocurarine has the most prominent release of histamine from mast cells into 

the circulation.

REF. p. 142

	16.	 ANS: a
 a. Correct. Mivacurium, a short-acting agent, has a clinical duration of action of only 15–20 

minutes after an intubating dose.
 b. Mivacurium, a short-acting agent, has a clinical duration of action of only 15–20 minutes 

after an intubating dose and not 5–10 minutes.
 c. Mivacurium, a short-acting agent, has a clinical duration of action of only 15–20 minutes 

after an intubating dose and not 30–40 minutes.
 d. Mivacurium, a short-acting agent, has a clinical duration of action of only 15–20 minutes 

after an intubating dose and not 2–4 minutes.

REF. p. 143

	17.	 ANS: d
 a. General therapeutic uses of neuromuscular-blocking agents include endotracheal intubation.
 b. Neuromuscular-blocking agents are given to reduce the severity of spasms in patients of 

tetanus.
 c. Neuromuscular-blocking agents are also used in electroconvulsive therapy.
 d. Correct. Succinylcholine is used to produce a short-lived muscular relaxation, not contrac-

tion, to permit numerous brief nonsurgical manipulations, such as bronchoscopy.

REF. p. 143

	18.	 ANS: c
 a. Rocuronium is the only currently available nondepolarizing blocking drug to approach the 

rapidity of onset of succinylcholine and not atracurium.
 b. Rocuronium is the only currently available nondepolarizing blocking drug to approach the 

rapidity of onset of succinylcholine and not cisatracurium.
 c. Correct. Rocuronium is the only currently available nondepolarizing blocking drug to 

approach the rapidity of onset of succinylcholine.
 d. Rocuronium is the only currently available nondepolarizing blocking drug to approach the 

rapidity of onset of succinylcholine and not vecuronium.

REF. p. 144

	19.	 ANS: a
 a. Correct. Edrophonium does not inhibit plasma cholinesterase.
 b. Neostigmine inhibits plasma cholinesterase.
 c. Pyridostigmine inhibits plasma cholinesterase.
 d. Echothiophate inhibits plasma cholinesterase.

REF. p. 144
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	20.	 ANS: d
 a. Diazepam is spasmolytic.
 b. Baclofen is spasmolytic.
 c. Tizanidine is spasmolytic.
 d. Correct. Acetylcholine is not spasmolytic.

REF. p. 146

	21.	 ANS: a
 a. Correct. The statement is true, as patients experience less sedation with baclofen than with 

diazepam. Baclofen is an orally effective agonist for the presynaptic CNS GABAB receptor. 
When activated, the presynaptic GABAB receptor causes a decrease in release of excitatory 
amino acids (i.e., glutamate) and a corresponding decrease in skeletal muscle tone.

 b. The statement is false as patients experience less sedation with baclofen than with 
diazepam.

 c. The statement is false as when compared to diazepam patients experience less sedation 
with baclofen.

 d. False, as patients experience less sedation with baclofen than with diazepam.

REF. p. 146

	22.	 ANS: d
 a. The site of action for dantrolene is sarcoplasmic reticulum and not mitochondria.
 b. The site of action for dantrolene is sarcoplasmic reticulum and not nucleus.
 c. The site of action for dantrolene is sarcoplasmic reticulum and not Golgi bodies.
 d. Correct. The site of action for dantrolene is the sarcoplasmic reticulum, where it inhibits 

the depolarization-induced release of Ca11 from the cisternae of the sarcoplasmic reticu-
lum into the cytoplasm, interfering with excitation–contraction coupling.

REF. p. 146

	23.	 ANS: b
 a. True, hemicholinium blocks the neuronal uptake of choline and interferes with the 

synthesis of ACh and acts to deplete the nerve terminal of this substance.
 b. Correct. False, as blockade of neuromuscular transmission by hemicholinium is gradual 

and not rapid in onset but is accelerated by increased motor neuron activity.
 c. True, as hemicholinium inhibits choline transport in all peripheral cholinergic nerves and 

affects transmission at all cholinergic synapses and junctions.
 d. Presently hemicholinium has no clinical applications.

REF. p. 146

	24.	 ANS: c
 a. The statement is true, as botulinum toxin is produced by Clostridium botulinum.
 b. True, botulinum toxin acts on the motor nerve terminal to prevent the release of ACh in 

response to the arrival of an axonal action potential.
 c. Correct. False, as the botulinum toxin interferes with the influx and not efflux of extracel-

lular Ca11 into the nerve terminal.
 d. True, botulinum toxin affects all peripheral cholinergic nerves.

REF. p. 146
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	25.	 ANS: d
 a. Tetrodotoxin, found in many tissues of the pufferfish or fugu and not bubblefish.
 b. Tetrodotoxin is not found in tissues of toadfish.
 c. Balloonfish does not have tetrodotoxin.
 d. Correct. Tetrodotoxin, found in many tissues of the pufferfish or fugu, prevents the 

propagation of peripheral axon and skeletal muscle action potentials by interfering with 
electrically activated Na1 conductance.

REF. p. 146
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C H A P T E R  11 

Introduction to Central Nervous 
System Drugs

Multiple Choice
1.	 Which	portion	of	the	limbic	system	regulates	cyclic	functions,	such	as	sleeping	and	waking?

a.	 Amygdala.
b.	 Hippocampus.
c.	 Hypothalamus.
d.	 Olfactory	lobes.

2.	 Hyperexcitation	of	which	portion	of	the	limbic	system	is	most	closely	linked	to	panic	attacks?
a.	 Septum.
b.	 Amygdala.
c.	 Basal	ganglia.
d.	 Hippocampus.

3.	 Birth	control	drugs	containing	estrogens	achieve	their	anovulatory	effect	in	which	part	of	the	
central	nervous	system?
a.	 Cerebral	cortex.
b.	 Brain	stem.
c.	 Spinal	cord.
d.	 Limbic	system.

4.	 Patients	taking	opioid	analgesics	are	asked	to	avoid	excessive	motion	to	minimize
a.	 emesis.
b.	 constipation.
c.	 drug	tolerance.
d.	 respiratory	depression.

5.	 Parkinson’s	disease	is	associated	with	a	decrease	of	dopamine	in	the
a.	 brain	stem.
b.	 spinal	cord.
c.	 basal	ganglia.
d.	 mesencephalon.

6.	 Which	is	a	hydrophilic	drug	that	cannot	pass	the	blood-brain	barrier	alone?
a.	 Nicotine.
b.	 Diazepam.
c.	 Levodopa.
d.	 Thiopental.
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7.	 Which	condition	does	NOT	contribute	to	a	temporary	breakdown	of	the	blood-brain	barrier?
a.	 Hypotension.
b.	 Inflammation.
c.	 Hyperthermia.
d.	 Multiple	sclerosis.

8.	 Which	statement	about	the	blood-brain	barrier	is	true?
a.	 Holes	in	the	blood-brain	barrier	are	nonexistent.
b.	 The	blood-brain	barrier	is	fully	developed	at	birth.
c.	 The	cells	of	the	brain’s	capillary	system,	which	are	part	of	the	blood-brain	barrier,	do	not	

have	any	special	modifications.
d.	 Transporter	 proteins	 can	 move	 molecules	 across	 the	 blood-brain	 barrier	 that	 otherwise	

could	not	cross	the	blood-brain	barrier.

9.	 Which	 percentage	 of	 frequently	 prescribed	 medications	 act	 primarily	 within	 the	 central	
nervous	system?
a.	 10%.
b.	 20%.
c.	 30%.
d.	 40%.

Feedback
1.	 ANS:	c

a.	 The	hypothalamus,	rather	than	the	amygdala,	regulates	cyclic	functions	such	as	sleeping	
and	waking.

b.	 The	hypothalamus,	rather	than	the	hippocampus,	regulates	cyclic	functions	such	as	sleep-
ing	and	waking.

c.	 Correct.	The	 hypothalamus	 is	 important	 to	 the	 regulation	 of	 cyclic	 functions	 such	 as	
sleeping	and	waking.

d.	 The	hypothalamus,	rather	than	the	olfactory	lobes,	regulates	cyclic	functions	such	as	sleep-
ing	and	waking.

REF:	p.	150

2.	 ANS:	b
a.	 Hyperexcitation	of	 the	amygdala	portion	of	 the	 limbic	 system,	not	 the	 septum,	 is	most	

associated	with	panic	attacks.
b.	 Correct.	Hyperexcitation	of	the	amygdala	portion	of	the	limbic	system	is	most	associated	

with	panic	attacks.
c.	 Hyperexcitation	of	 the	 amygdala	portion	of	 the	 limbic	 system,	not	 the	basal	 ganglia,	 is	

most	associated	with	panic	attacks.
d.	 Hyperexcitation	of	 the	amygdala	portion	of	 the	 limbic	 system,	not	 the	hippocampus,	 is	

most	associated	with	panic	attacks.

REF:	p.	150
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3.	 ANS:	d
a.	 Estrogens	 found	 in	 birth	 control	 drugs	 act	 in	 the	 hypothalamus	 portion	 of	 the	 limbic	

system,	not	in	the	cerebral	cortex.
b.	 Estrogens	 found	 in	 birth	 control	 drugs	 act	 in	 the	 hypothalamus	 portion	 of	 the	 limbic	

system,	not	in	the	brain	stem.
c.	 Estrogens	 found	 in	 birth	 control	 drugs	 act	 in	 the	 hypothalamus	 portion	 of	 the	 limbic	

system,	not	in	the	spinal	cord.
d.	 Correct.	Birth	control	drugs	affect	ovulation,	a	cyclic	function;	therefore,	estrogen	acts	on	

the	hypothalamus	portion	of	the	limbic	system.

REF:	p.	151

4.	 ANS:	a
a.	 Correct.	Patients	taking	opioid	analgesics	are	advised	to	avoid	excessive	motion	to	mini-

mize	opioid-induced	emesis.
b.	 Patients	taking	opioid	analgesics	are	advised	to	avoid	excessive	motion	to	minimize	opioid-

induced	emesis,	not	constipation.
c.	 Patients	taking	opioid	analgesics	are	advised	to	avoid	excessive	motion	to	minimize	opioid-

induced	emesis,	not	tolerance	to	the	opioid.
d.	 Patients	taking	opioid	analgesics	are	advised	to	avoid	excessive	motion	to	minimize	opioid-

induced	emesis,	not	respiratory	depression.

REF:	p.	151

5.	 ANS:	c
a.	 A	 decrease	 of	 dopamine	 in	 the	 basal	 ganglia,	 not	 the	 brain	 stem,	 is	 associated	 with	

Parkinson’s	disease.
b.	 A	 decrease	 of	 dopamine	 in	 the	 basal	 ganglia,	 not	 the	 spinal	 cord,	 is	 associated	 with	

Parkinson’s	disease.
c.	 Correct.	A	decrease	of	dopamine	in	the	basal	ganglia	is	associated	with	Parkinson’s	disease.
d.	 A	decrease	of	dopamine	 in	the	basal	ganglia,	not	 the	mesencephalon,	 is	associated	with	

Parkinson’s	disease.

REF:	p.	151

6.	 ANS:	c
a.	 Nicotine	is	a	lipophilic	drug	that	can	easily	cross	the	blood-brain	barrier.
b.	 Diazepam	is	a	lipophilic	drug	that	can	easily	cross	the	blood-brain	barrier.
c.	 Correct.	Levodopa	is	a	hydrophilic	drug	and	cannot	cross	the	blood-brain	barrier	alone;	

it	requires	an	amino	acid	transport.
d.	 Thiopental	is	a	lipophilic	drug	that	can	easily	cross	the	blood-brain	barrier.

REF:	p.	151
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7.	 ANS:	a
a.	 Correct.	Hypotension	does	NOT	cause	a	temporary	breakdown	of	the	blood-brain	barrier,	

although	hypertension	does.
b.	 Inflammation	is	known	to	cause	a	temporary	breakdown	of	the	blood-brain	barrier.
c.	 Hyperthermia	is	known	to	cause	a	temporary	breakdown	of	the	blood-brain	barrier.
d.	 Multiple	sclerosis	is	known	to	cause	a	temporary	breakdown	of	the	blood-brain	barrier.

REF:	p.	151

8.	 ANS:	d
a.	 Holes	or	“windows”	do	exist	in	the	blood-brain	barrier,	but	only	at	specific	sites.
b.	 The	blood-brain	barrier	is	not	fully	developed	at	birth.
c.	 A	 feature	of	 the	blood-brain	barrier	 is	 special	modifications	 in	 the	 cells	making	up	 the	

brain’s	capillary	system;	they	help	prevent	substances	from	entering	into	the	central	nervous	
system.

d.	 Correct.	Transporter	proteins	move	molecules	across	the	blood-brain	barrier	that	cannot	
penetrate	the	blood-brain	barrier	alone.

REF:	p.	151

9.	 ANS:	b
a.	 20%,	rather	than	10%,	of	the	most	frequently	prescribed	medications	have	their	primary	

action	sites	within	the	central	nervous	system.
b.	 Correct.	 20%	 of	 the	 most	 frequently	 prescribed	 medications	 have	 their	 primary	 action	

sites	within	the	central	nervous	system.
c.	 20%,	rather	than	30%,	of	the	most	frequently	prescribed	medications	have	their	primary	

action	sites	within	the	central	nervous	system.
d.	 20%,	rather	than	40%,	of	the	most	frequently	prescribed	medications	have	their	primary	

action	sites	within	the	central	nervous	system.

REF:	p.	149
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C H A P T E R  12 

Psychopharmacology: 
Antipsychotic and Antidepressant 
Drugs

Multiple Choice
1.	 Which	class	of	antidepressant	drugs	has	the	fewest	adverse	effects	and	drug	interactions?

a.	 Lithium	salts.
b.	 Tricyclic	antidepressants	(TCAs).
c.	 Monoamine	oxidase	(MAO)	inhibitors.
d.	 Selective	serotonin	reuptake	inhibitors	(SSRIs).

2.	 Which	is	an	example	of	an	atypical	antipsychotic	drug?
a.	 Clozapine.
b.	 Molindone.
c.	 Haloperidol.
d.	 Chlorpromazine.

3.	 The	long-term	side	effect,	tardive	dyskinesia,	occurs	in	which	percentage	of	patients	taking	
typical	antipsychotics?
a.	 5%	to	10%.
b.	 15%	to	20%.
c.	 25%	to	30%.
d.	 35%	to	40%.

4.	 Which	antipsychotic	drug	requires	blood	monitoring	to	detect	agranulocytosis?
a.	 Loxapine.
b.	 Clozapine.
c.	 Olanzapine.
d.	 Phenothiazine.

5.	 The	 Food	 and	 Drug	 Administration	 (FDA)	 approves	 which	 drug	 for	 the	 treatment	 of	
Tourette’s	syndrome	when	standard	treatment	has	failed?
a.	 Pimozide.
b.	 Risperidone.
c.	 Ziprasidone.
d.	 Chlorpromazine.
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6.	 Which	antidepressant	drug	has	an	elimination	half-life	of	close	to	45	hours?
a.	 Sertraline.
b.	 Paroxetine.
c.	 Fluoxetine.
d.	 Fluvoxamine.

7.	 Xerostomia	is	more	likely	to	occur	with	which	class	of	antidepressant?
a.	 Tricyclic	antidepressants	(TCAs).
b.	 Monoamine	oxidase	(MAO)	inhibitors.
c.	 Selective	serotonin	reuptake	inhibitors	(SSRIs).
d.	 Second-generation	and	third-generation	antidepressants.

8.	 Lithium	salts	are	mainly	used	for	treating
a.	 depression.
b.	 schizophrenia.
c.	 bipolar	disorder.
d.	 Tourette’s	syndrome.

9.	 Which	second-generation	and	third-generation	antidepressant	drug	facilitates	smoking	ces-
sation,	with	a	44%	success	rate?
a.	 Trazodone.
b.	 Bupropion.
c.	 Nefazodone.
d.	 Amitriptyline.

10.	 The	minimum	duration	that	antipsychotics	and	antidepressants	should	be	continued	is
a.	 3	months.
b.	 6	months.
c.	 12	months.
d.	 24	months.

Feedback
1.	 ANS:	d

a.	 Lithium	salts	have	proven	to	be	beneficial	in	bipolar	disease.	SSRIs	are	a	better	choice	
for	 unipolar	 depression.	 Lithium	 has	 a	 narrow	 therapeutic	 index	 with	 more	 adverse	
effects.

b.	 TCAs	have	more	adverse	effects	than	SSRI	medications,	especially	autonomic	and	cardiac	
adverse	effects.

c.	 MAO	inhibitors	(MAOIs)	have	more	drug	interactions	than	SSRI	medications.	MAOIs	
are	seldom	used	because	they	cause	hypotension	and	interact	with	many	other	drugs	and	
foods.

d.	 Correct.	SSRIs	 are	 a	newer	 class	of	 antidepressants,	which	have	 fewer	 adverse	 effects	
and	drug	interactions	than	the	others.

REF:	p.	165
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2.	 ANS:	a
a.	 Correct.	Clozapine	is	the	prototype	drug	of	atypical	antipsychotics.
b.	 Molindone	is	an	example	of	a	typical,	not	atypical,	antipsychotic	drug.
c.	 Haloperidol	is	an	example	of	a	typical,	not	atypical,	antipsychotic	drug.
d.	 The	classic	example	of	a	typical	antipsychotic	drug	is	chlorpromazine.

REF:	p.	166

3.	 ANS:	b
a.	 Tardive	 dyskinesia	 occurs	 in	 10%	 to	 15%,	 not	 5%	 to	 10%,	 of	 patients	 taking	 typical	

antipsychotics	over	an	extended	period.
b.	 Correct.	Tardive	dyskinesia	occurs	in	10%	to	15%	of	patients	taking	typical	antipsychot-

ics	over	an	extended	period.
c.	 Tardive	 dyskinesia	 occurs	 in	 10%	 to	 15%,	 not	 25%	 to	 30%,	 of	 patients	 taking	 typical	

antipsychotics	over	an	extended	period.
d.	 Tardive	 dyskinesia	 occurs	 in	 10%	 to	 15%,	 not	 35%	 to	 40%,	 of	 patients	 taking	 typical	

antipsychotics	over	an	extended	period.

REF:	p.	169

4.	 ANS:	b
a.	 Continual	 blood	 monitoring	 for	 agranulocytosis	 is	 required	 for	 patients	 while	 taking	

clozapine,	not	loxapine.
b.	 Correct.	 Agranulocytosis	 was	 discovered	 in	 1%	 of	 patients	 taking	 clozapine;	 patients	

taking	this	drug	are	required	to	participate	in	continual	blood	monitoring.
c.	 Continual	 blood	 monitoring	 for	 agranulocytosis	 is	 required	 for	 patients	 while	 taking	

clozapine,	not	olanzapine.
d.	 Continual	 blood	 monitoring	 for	 agranulocytosis	 is	 required	 for	 patients	 while	 taking	

clozapine,	not	phenothiazine.

REF:	p.	167

5.	 ANS:	a
a.	 Correct.	Pimozide	 is	 approved	by	 the	FDA	 for	 the	 treatment	 of	Tourette’s	 syndrome	

which	severely	compromises	the	patient	and	when	standard	drug	therapy	has	failed.
b.	 Pimozide,	not	risperidone,	is	approved	by	the	FDA	for	the	treatment	of	Tourette’s	syn-

drome	 which	 severely	 compromises	 the	 patient	 and	 when	 standard	 drug	 therapy	 has	
failed.

c.	 Pimozide,	not	ziprasidone,	is	approved	by	the	FDA	for	the	treatment	of	Tourette’s	syn-
drome	 which	 severely	 compromises	 the	 patient	 and	 when	 standard	 drug	 therapy	 has	
failed.

d.	 Pimozide,	not	chlorpromazine,	is	approved	by	the	FDA	for	the	treatment	of	Tourette’s	
syndrome	which	severely	compromises	the	patient	and	when	standard	drug	therapy	has	
failed.

REF:	p.	167
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6.	 ANS:	c
a.	 Fluoxetine	has	an	elimination	half-life	of	45	hours	or	slightly	higher,	while	the	half-life	

of	sertraline	is	around	26	hours.
b.	 Fluoxetine	has	an	elimination	half-life	of	45	hours	or	slightly	higher,	while	the	half-life	

of	paroxetine	is	around	21	hours.
c.	 Correct.	Fluoxetine	has	an	elimination	half-life	of	45	hours	or	slightly	higher.
d.	 Fluoxetine	has	an	elimination	half-life	of	45	hours	or	slightly	higher,	while	the	half-life	

of	fluvoxamine	is	around	14	hours.

REF:	p.	183

7.	 ANS:	a
a.	 Correct.	Xerostomia	 is	more	 likely	 to	occur	when	using	 tricyclic	 antidepressants	 than	

any	other	class	of	antidepressant.
b.	 Xerostomia	is	more	likely	to	occur	when	using	tricyclic	antidepressants	than	monoamine	

oxidase	(MAO)	inhibitors.
c.	 Xerostomia	 is	 more	 likely	 to	 occur	 when	 using	 tricyclic	 antidepressants	 than	 selective	

serotonin	reuptake	inhibitors	(SSRIs).
d.	 Xerostomia	 is	 more	 likely	 to	 occur	 when	 using	 tricyclic	 antidepressants	 than	 second-

generation	and	third-generation	antidepressants.

REF:	p.	183

8.	 ANS:	c
a.	 Lithium	salts	are	especially	helpful	in	treating	the	manic	portion	of	bipolar	disorder;	many	

drugs	are	better	suited	to	treating	depression.
b.	 Lithium	salts	are	especially	helpful	in	treating	the	manic	portion	of	bipolar	disorder;	many	

drugs	are	better	suited	to	treating	schizophrenia.
c.	 Correct.	 Lithium	 salts	 are	 especially	 helpful	 in	 treating	 the	 manic	 portion	 of	 bipolar	

disorder.
d.	 Lithium	salts	are	especially	helpful	in	treating	the	manic	portion	of	bipolar	disorder;	many	

drugs	are	better	suited	to	treating	Tourette’s	syndrome.

REF:	p.	183

9.	 ANS:	b
a.	 Bupropion	(Zyban),	not	trazodone,	has	a	44%	success	rate	for	smoking	cessation.
b.	 Correct.	Bupropion	(Zyban)	has	a	44%	success	rate	for	smoking	cessation.
c.	 Bupropion	(Zyban),	not	nefazodone,	has	a	44%	success	rate	for	smoking	cessation.
d.	 Bupropion	(Zyban),	not	amitriptyline,	has	a	44%	success	rate	for	smoking	cessation.

REF:	p.	182
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10.	 ANS:	b
a.	 Once	established	as	an	effective	treatment,	antipsychotic	and	antidepressant	drugs	should	

be	continued	for	a	minimum	of	6	months;	3	months	is	too	short.
b.	 Correct.	 Once	 established	 as	 an	 effective	 treatment,	 antipsychotic	 and	 antidepressant	

drugs	should	be	continued	for	a	minimum	of	6	months.
c.	 Once	established	as	an	effective	treatment,	antipsychotic	and	antidepressant	drugs	should	

be	continued	for	a	minimum	of	6	months,	although	treatment	may	last	for	12	months.
d.	 Once	established	as	an	effective	treatment,	antipsychotic	and	antidepressant	drugs	should	

be	continued	for	a	minimum	of	6	months,	although	treatment	may	last	for	24	months.

REF:	p.	182
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C H A P T E R  13 

Sedative-Hypnotics, Antianxiety 
Drugs, and Centrally Acting 
Muscle Relaxants

Multiple Choice
1.	 Which	drug	reverses	the	effects	of	benzodiazepine	overdose?

a.	 Rifampin.
b.	 Flumazenil.
c.	 Nitrous	oxide.
d.	 Carbamazepine.

2.	 Which	benzodiazepine	characteristic	contributes	to	its	success	in	treating	insomnia?
a.	 Hypnotic.
b.	 Antianxiety.
c.	 Anticonvulsant.
d.	 Skeletal	muscle	relaxant.

3.	 What	characterizes	tolerance	to	a	benzodiazepine?
a.	 Sedation	that	lasts	longer	over	time.
b.	 Drowsiness	that	gets	worse	over	time.
c.	 Reduced	effect	of	the	drug	over	time.
d.	 Cognitive	impairment.

4.	 Which	system	is	LEAST	affected	by	barbiturate	drugs?
a.	 Respiratory.
b.	 Cardiovascular.
c.	 Central	nervous.
d.	 Gastrointestinal.

5.	 Of	the	following,	which	sedative-hypnotic	is	most	often	used	in	pediatric	dentistry?
a.	 Paraldehyde.
b.	 Methyprylon.
c.	 Ethchlorvynol.
d.	 Chloral	hydrate.

6.	 Which	drug	produces	an	antiemetic	effect	in	patients	taking	drugs	that	often	lead	to	nausea?
a.	 Alcohol.
b.	 Warfarin.
c.	 Furosemide.
d.	 Promethazine.
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7.	 Which	characteristic	of	buspirone	limits	its	application	in	clinical	dentistry?
a.	 Antianxiety.
b.	 Delayed	onset	of	action.
c.	 Adverse	effects	are	milder	than	benzodiazepines.
d.	 Does	not	enhance	the	sedative	effect	of	other	sedatives.

8.	 Which	drug	is	a	commonly	used	muscle	relaxer	that	has	the	least	antimuscarinic	effect?
a.	 Baclofen.
b.	 Diazepam.
c.	 Orphenadrine.
d.	 Cyclobenzaprine.

9.	 Which	drug	does	not	have	an	active	metabolite(s)?
a.	 Triazolam.
b.	 Lorazepam.
c.	 Midazolam.
d.	 Alprazolam.

Feedback
1.	 ANS:	b

a.	 The	only	FDA	approved	benzodiazepine	antagonist	is	flumazenil,	not	rifampin.
b.	 Correct.	The	only	FDA	approved	benzodiazepine	antagonist	is	flumazenil.
c.	 The	only	FDA	approved	benzodiazepine	antagonist	is	flumazenil,	not	nitrous	oxide.
d.	 The	only	FDA	approved	benzodiazepine	antagonist	is	flumazenil,	not	carbamazepine.

REF:	p.	196

2.	 ANS:	a
a.	 Correct.	The	hypnotic	doses	 of	 benzodiazepines	 are	most	 often	prescribed	 for	 treating	

patients	with	insomnia.
b.	 Antianxiety	doses	of	benzodiazepines	are	useful	for	treating	anxiety,	but	hypnotic	doses	of	

benzodiazepines	are	most	often	prescribed	for	treating	patients	with	insomnia.
c.	 Anticonvulsant	 benzodiazepines	 are	 useful	 for	 treating	 epilepsy,	 but	 hypnotic	 doses	 of	

benzodiazepines	are	most	often	prescribed	for	treating	patients	with	insomnia.
d.	 Skeletal	 muscle	 relaxant	 properties	 of	 the	 benzodiazepine	 diazepam	 make	 it	 useful	 for	

treating	muscle	tension,	but	hypnotic	doses	of	benzodiazepines	are	most	often	prescribed	
for	treating	patients	with	insomnia.

REF:	p.	197

3.	 ANS:	c
a.	 Tolerance	is	characterized	by	reduced	response	to	a	drug	over	time	as	the	drug	continues	

to	be	administered.	It	is	due	in	part	to	changes	in	the	drug’s	receptors.
b.	 Tolerance	is	characterized	by	reduced	response	to	a	drug	over	time	as	the	drug	continues	

to	be	administered.	It	is	due	in	part	to	changes	in	the	drug’s	receptors.
c.	 Correct.	Tolerance	is	characterized	by	reduced	response	to	a	drug	over	time	as	the	drug	

continues	to	be	administered.	It	is	due	in	part	to	changes	in	the	drug’s	receptors.
d.	 Tolerance	is	characterized	by	reduced	response	to	a	drug	over	time	as	the	drug	continues	

to	be	administered.	It	is	due	in	part	to	changes	in	the	drug’s	receptors.

REF:	p.	194
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4.	 ANS:	d
a.	 The	 effects	 of	 barbiturate	 drugs	 are	 seen	 primarily	 in	 the	 central	 nervous	 system,	 the	

cardiovascular	system,	and	the	respiratory	system.
b.	 The	 effects	 of	 barbiturate	 drugs	 are	 seen	 primarily	 in	 the	 central	 nervous	 system,	 the	

cardiovascular	system,	and	the	respiratory	system.
c.	 The	 effects	 of	 barbiturate	 drugs	 are	 seen	 primarily	 in	 the	 central	 nervous	 system,	 the	

cardiovascular	system,	and	the	respiratory	system.
d.	 Correct.	The	effects	of	barbiturate	drugs	are	seen	primarily	in	the	central	nervous	system,	

the	cardiovascular	system,	and	the	respiratory	system,	but	not	the	gastrointestinal	system.

REF:	p.	199

5.	 ANS:	d
a.	 Sedative-hypnotics,	 such	 as	 paraldehyde,	 have	 limited	 use	 in	 clinical	 dentistry.	 Chloral	

hydrate	is	more	often	used	in	pediatric	dentistry.
b.	 Sedative-hypnotics,	 such	 as	methyprylon,	have	 limited	use	 in	 clinical	 dentistry.	Chloral	

hydrate	is	more	often	used	in	pediatric	dentistry.
c.	 Sedative-hypnotics,	such	as	ethchlorvynol,	have	limited	use	in	clinical	dentistry.	Chloral	

hydrate	is	more	often	used	in	pediatric	dentistry.
d.	 Correct.	Because	it	can	be	administered	in	a	liquid	form,	chloral	hydrate	can	be	a	useful	

sedative-hypnotic	for	use	in	pediatric	dentistry	with	uncooperative	children.

REF:	p.	201

6.	 ANS:	d
a.	 Promethazine	is	a	phenothiazine	that	is	used	to	reduce	nausea	and	vomiting.	Alcohol	does	

not	have	this	effect.
b.	 Promethazine	 is	 a	 phenothiazine	 that	 is	 used	 to	 reduce	 nausea	 and	 vomiting.	Warfarin	

does	not	have	this	effect.
c.	 Promethazine	is	a	phenothiazine	that	is	used	to	reduce	nausea	and	vomiting.	Furosemide	

does	not	have	this	effect.
d.	 Correct.	Promethazine	is	a	phenothiazine	that	is	used	to	reduce	nausea	and	vomiting.

REF:	p.	201

7.	 ANS:	b
a.	 Antianxiety	is	a	desirable	drug	effect	for	clinical	dentistry;	however,	the	delayed	onset	of	

action	makes	buspirone	less	useful	to	clinical	dentistry.
b.	 Correct.	The	onset	of	action	for	buspirone	 is	1	to	3	weeks,	which	 limits	 its	application	

for	clinical	dentistry.	Dentistry	requires	a	more	immediate	acting,	short-term	antianxiety	
agent.

c.	 Although	the	adverse	effects	of	buspirone	are	milder	than	those	of	the	benzodiazepines,	
its	delayed	onset	of	action	makes	buspirone	less	useful	to	clinical	dentistry.

d.	 Although	buspirone	does	not	enhance	the	sedative	effects	of	other	sedatives,	 its	delayed	
onset	of	action	makes	buspirone	less	useful	to	clinical	dentistry.

REF:	p.	203
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8.	 ANS:	b
a.	 Baclofen	 produces	 a	 muscle	 relaxant	 action;	 however,	 it	 is	 used	 primarily	 for	 spasticity	

states	such	as	in	multiple	sclerosis	and	is	not	used	as	commonly	as	diazepam	for	muscle	
relaxation	in	general.

b.	 Correct.	Diazepam	is	frequently	used	for	muscle	relaxation.	Diazepam	also	has	less	anti-
muscarinic	effect	than	orphenadrine	or	cyclobenzaprine.

c.	 Orphenadrine	has	more	antimuscarinic	effect	than	diazepam.
d.	 Cyclobenzaprine	has	more	antimuscarinic	effect	than	diazepam.

REF:	p.	205

9.	 ANS:	b
a.	 Only	lorazepam	is	directly	converted	to	the	inactive	glucuronide	metabolite.
b.	 Correct.	Only	lorazepam	is	directly	converted	to	the	inactive	glucuronide	metabolite.
c.	 Only	lorazepam	is	directly	converted	to	the	inactive	glucuronide	metabolite.
d.	 Only	lorazepam	is	directly	converted	to	the	inactive	glucuronide	metabolite.

REF:	p.	208
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C H A P T E R  14 

Anticonvulsants

Multiple Choice
1.	 Which	drug	was	the	first	to	be	used	extensively	as	an	anticonvulsant?

a.	 Phenytoin.
b.	 Valproic	acid.
c.	 Phenobarbital.
d.	 Carbamazepine.

2.	 Phenytoin	elicits	gingival	overgrowth	in	which	percentage	of	pediatric	patients?
a.	 50%.
b.	 60%.
c.	 70%.
d.	 80%.

3.	 Which	adverse	effect	of	anticonvulsant	drugs	is	detected	by	a	blood	test?
a.	 Withdrawal.
b.	 Renal	stones.
c.	 Visual	disturbances.
d.	 Altered	liver	function.

4.	 Which	anticonvulsant	is	approved	to	prevent	migraine	headaches	and	treat	epilepsy?
a.	 Phenytoin.
b.	 Valproic	acid.
c.	 Phenobarbital.
d.	 Carbamazepine.

5.	 Most	benzodiazepines	are	used	for	short	durations	of	drug	therapy	of	epilepsy,	because	they
a.	 prevent	the	spread	of	the	seizure	discharge.
b.	 are	effective	in	the	treatment	of	absence	seizures.
c.	 are	characterized	by	rapid	tolerance	development.
d.	 are	combined	with	conventional	anticonvulsants	for	seizure	prevention.

6.	 Which	anticonvulsant	is	not	used	to	treat	epilepsy,	but	prevents	or	controls	pregnancy-related	
convulsions?
a.	 Topiramate.
b.	 Lamotrigine.
c.	 Levetiracetam.
d.	 Magnesium	salts.
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7.	 Which	proportion	represents	the	seizure	population	that	is	resistant	to	treatment?
a.	 10%.
b.	 20%.
c.	 30%.
d.	 40%.

8.	 Which	anticonvulsant	is	also	preferred	for	treating	trigeminal	neuralgia?
a.	 Phenytoin.
b.	 Midazolam.
c.	 Fosphenytoin.
d.	 Carbamazepine.

9.	 Anticonvulsants	administered	in	the	dental	office	setting	are	usually	administered
a.	 rectally.
b.	 intrabuccally.
c.	 intravenously.
d.	 intramuscularly.

10.	 Which	is	NOT	a	characteristic	of	a	tonic-clonic	seizure?
a.	 Loss	of	consciousness.
b.	 Sudden	onset,	possibly	preceded	by	an	aura.
c.	 Muscle	contractions	are	limited	to	specific	muscles.
d.	 Air	forced	through	the	contracted	larynx	results	in	an	epileptic	cry.

Feedback
1.	 ANS:	c

a.	 Phenobarbital	was	 introduced	 in	1912	as	 the	first	drug	used	to	treat	epileptic	seizures;	
phenytoin	was	introduced	in	1938,	after	phenobarbital.

b.	 Phenobarbital	was	 introduced	 in	1912	as	 the	first	drug	used	to	treat	epileptic	seizures;	
valproic	acid	was	introduced	in	1978,	after	phenobarbital.

c.	 Correct.	 Phenobarbital,	 introduced	 in	 1912,	 was	 the	 first	 drug	 used	 to	 treat	 epileptic	
seizures.

d.	 Phenobarbital	was	 introduced	 in	1912	as	 the	first	drug	used	to	treat	epileptic	seizures,	
carbamazepine’s	 use	 as	 an	 anticonvulsant	 was	 discovered	 after	 phenobarbital	 was	
introduced.

REF:	p.	214

2.	 ANS:	a
a.	 Correct.	For	unknown	reasons,	phenytoin	has	the	adverse	effect	of	gingival	overgrowth.	

This	reaction	is	more	severe	in	children	and	occurs	in	50%	of	the	pediatric	population.
b.	 In	pediatric	patients,	phenytoin	produces	gingival	overgrowth	 in	50%,	not	60%,	of	 the	

population.
c.	 In	pediatric	patients,	phenytoin	produces	gingival	overgrowth	 in	50%,	not	70%,	of	 the	

population.
d.	 In	pediatric	patients,	phenytoin	produces	gingival	overgrowth	 in	50%,	not	80%,	of	 the	

population.

REF:	p.	218
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3.	 ANS:	d
a.	 Withdrawal	 is	 typically	 discovered	 symptomatically,	 while	 altered	 liver	 function	 is	

detected	by	a	blood	test.
b.	 Renal	 stones	 are	 typically	 discovered	 symptomatically,	 while	 altered	 liver	 function	 is	

detected	by	a	blood	test.
c.	 Visual	disturbances	are	typically	discovered	symptomatically,	while	altered	liver	function	

is	detected	by	a	blood	test.
d.	 Correct.	A	blood	test	is	necessary	to	detect	altered	liver	function	associated	with	anti-

convulsant	drug	therapy.

REF:	p.	215

4.	 ANS:	b
a.	 Phenytoin	is	effective	in	treating	general	and	partial	seizures,	but	it	is	not	approved	for	

preventing	migraine	headaches.
b.	 Correct.	Valproic	acid	is	effective	in	treating	general	seizures	and	partial	seizures	and	is	

also	approved	to	prevent	migraine	headaches.
c.	 Phenobarbital	is	effective	in	treating	general	and	partial	seizures,	but	it	is	not	approved	

to	prevent	migraine	headaches.
d.	 Carbamazepine	is	effective	in	treating	general	and	partial	seizures,	but	it	is	not	approved	

to	prevent	migraine	headaches.

REF:	p.	221

5.	 ANS:	c
a.	 Seizure	 discharge	 is	 prevented	 by	 benzodiazepines,	 but	 the	 characteristic	 that	 restricts	

use	to	short	durations	is	that	tolerance	is	quickly	developed	to	the	antiseizure	effects.
b.	 Benzodiazepines	are	effective	in	the	treatment	of	absence	seizures,	but	the	characteristic	

that	restricts	use	to	short	durations	is	that	tolerance	is	quickly	developed	to	the	antiseizure	
effects.

c.	 Correct.	Because	tolerance	to	the	antiseizure	effect	of	benzodiazepines	develops	quickly,	
it	 is	 best	 to	 use	 most	 benzodiazepines	 for	 short-term	 or	 emergency	 treatment	 of	
seizures.

d.	 Benzodiazepines	are	useful	in	combination	with	conventional	anticonvulsants	for	seizure	
prevention,	but	the	characteristic	that	restricts	use	to	short	durations	is	that	tolerance	is	
quickly	developed	to	the	antiseizure	effects.

REF:	p.	223

6.	 ANS:	d
a.	 Topiramate	is	an	anticonvulsant	approved	to	treat	a	broad	spectrum	of	seizures;	magne-

sium	salts	are	used	for	treating	pregnancy-related	convulsions.
b.	 Lamotrigine	 is	 an	 anticonvulsant	 effective	 in	 treating	 epilepsy	 and	 mania;	 magnesium	

salts	are	used	for	treating	pregnancy-related	convulsions.
c.	 Levetiracetam	is	an	anticonvulsant	used	to	treat	specific	partial	seizures;	magnesium	salts	

are	used	for	treating	pregnancy-related	convulsions.
d.	 Correct.	Magnesium	salts	prevent	or	control	convulsions	occurring	in	pregnant	women	

suffering	from	eclampsia	or	severe	preeclampsia;	they	are	not	used	to	treat	epilepsy.

REF:	p.	225
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7.	 ANS:	b
a.	 20%,	not	10%,	of	seizures	are	resistant	to	treatment.
b.	 Correct.	20%	of	seizures	are	resistant	to	treatment.
c.	 20%,	not	30%,	of	seizures	are	resistant	to	treatment.
d.	 20%,	not	40%,	of	seizures	are	resistant	to	treatment.

REF:	p.	226

8.	 ANS:	d
a.	 The	 most	 preferred	 drug	 for	 treating	 trigeminal	 neuralgia	 is	 carbamazepine,	 not	

phenytoin.
b.	 The	 most	 preferred	 drug	 for	 treating	 trigeminal	 neuralgia	 is	 carbamazepine,	 not	

midazolam.
c.	 The	 most	 preferred	 drug	 for	 treating	 trigeminal	 neuralgia	 is	 carbamazepine,	 not	

fosphenytoin.
d.	 Correct.	The	most	preferred	drug	for	treating	trigeminal	neuralgia	is	carbamazepine.

REF:	p.	227

9.	 ANS:	b
a.	 Diazepam	is	available	in	a	rectal	gel	and	can	be	used	by	lay	people	for	seizure	emergen-

cies,	 although	many	people	 are	uncomfortable	with	 the	 rectal	 route	of	 administration.	
Intrabuccally	administered	midazolam	would	be	more	likely	in	a	dental	office	setting.

b.	 Correct.	Intrabuccally	administered	midazolam	would	the	most	likely	way	to	administer	
anticonvulsants	for	seizures	in	a	dental	office	setting.

c.	 Although	intravenously	is	the	ideal	way	to	administer	anticonvulsants,	many	dental	offices	
are	not	equipped	for	this	route	of	administration.	Intrabuccally	administered	midazolam	
would	be	more	likely	in	a	dental	office	setting.

d.	 Fosphenytoin	is	available	in	a	form	for	intramuscular	injection	into	the	gluteus	maximus.	
Intrabuccally	administered	midazolam	would	be	more	likely	in	a	dental	office	setting.

REF:	p.	227

10.	 ANS:	c
a.	 Loss	of	consciousness	is	a	characteristic	of	a	tonic-clonic	seizure.
b.	 Tonic-clonic	seizures	are	characterized	by	sudden	onset	that	may	be	preceded	by	an	aura.
c.	 Correct.	Limited	muscle	contractions	are	a	characteristic	of	partial	seizures.	Tonic-clonic	

seizures	consist	of	contractions	in	skeletal	muscles	that	are	generalized	and	can	potentially	
result	in	injury.

d.	 The	epileptic	cry	is	a	characteristic	of	a	tonic-clonic	seizure.

REF:	p.	212
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C H A P T E R  15 

Anti-Parkinson Drugs

Multiple Choice
1.	 Parkinson’s	disease	is	associated	with	a	significant	depletion	of	which	neurotransmitter?

a.	 Serotonin.
b.	 Dopamine.
c.	 Acetylcholine.
d.	 Norepinephrine.

2.	 Which	is	the	primary	treatment	for	Parkinson’s	disease?
a.	 Nadolol.
b.	 Reserpine.
c.	 Levodopa.
d.	 Clonazepam.

3.	 Which	percentage	of	patients	with	Parkinson’s	disease	respond	favorably	to	levodopa?
a.	 45%.
b.	 60%.
c.	 75%.
d.	 90%.

4.	 Which	adverse	effect	of	levodopa	toxicity	is	the	most	disabling?
a.	 Anxiety.
b.	 Nausea	and	vomiting.
c.	 Orthostatic	hypotension.
d.	 Abnormal	involuntary	movements	(AIMs).

5.	 Which	drug	inhibits	the	decarboxylation	of	levodopa	in	the	periphery	so	more	levodopa	can	
reach	the	CNS?
a.	 Selegiline.
b.	 Carbidopa.
c.	 Tolcapone.
d.	 Entacapone.

6.	 Which	non-Parkinson’s	movement	disorder	results	from	a	genetic	error	on	a	specific	gene?
a.	 Wilson’s	disease.
b.	 Dystonic	syndromes.
c.	 Tourette’s	syndrome.
d.	 Huntington’s	disease.
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7.	 Parkinson’s	disease	patients	should	schedule	their	dental	treatment	within
a.	 1	to	1.5	hours	of	taking	levodopa.
b.	 2	to	4	hours	of	taking	levodopa.
c.	 5	to	6.5	hours	of	taking	levodopa.
d.	 7	to	9	hours	of	taking	levodopa.

8.	 Which	direct	dopamine	receptor	agonist	is	approved	to	treat	restless	leg	syndrome	(RLS)?
a.	 Lisuride.
b.	 Pergolide.
c.	 Pramipexole.
d.	 Bromocriptine.

9.	 Levodopa-related	hypertension	is	most	severe	in	the	company	of	which	contributor?
a.	 Age-related	heart	disease.
b.	 Decarboxylase	inhibitors.
c.	 Peripheral	metabolism	of	levodopa	to	dopamine.
d.	 Drug	interaction	with	nonselective	monoamine	oxidase	(MAO)	inhibitors.

Feedback
1.	 ANS:	b

a.	 When	there	is	a	loss	of	60%	to	80%	of	dopamine,	not	serotonin,	in	the	basal	ganglia,	the	
classic	motor	signs	of	Parkinson’s	disease	become	apparent.

b.	 Correct.	When	there	is	a	loss	of	60%	to	80%	of	dopamine	in	the	basal	ganglia,	the	classic	
motor	signs	of	Parkinson’s	disease	become	apparent.

c.	 When	there	is	a	loss	of	60%	to	80%	of	dopamine,	not	acetylcholine,	in	the	basal	ganglia,	
the	classic	motor	signs	of	Parkinson’s	disease	become	apparent.

d.	 When	there	is	a	loss	of	60%	to	80%	of	dopamine,	not	norepinephrine,	in	the	basal	ganglia,	
the	classic	motor	signs	of	Parkinson’s	disease	become	apparent.

REF:	p.	231

2.	 ANS:	c
a.	 Although	nadolol	can	be	used	to	treat	Parkinson’s	disease,	it	is	not	the	primary	treatment	

for	Parkinson’s	disease,	levodopa	is.
b.	 Reserpine	is	a	drug	that	produces	Parkinson’s	disease-like	symptoms;	it	is	not	the	primary	

treatment	for	Parkinson’s	disease,	levodopa	is.
c.	 Correct.	The	primary	treatment	for	Parkinson’s	disease	is	dopamine	replacement	by	the	

drug	 levodopa.	 Levodopa	 can	 cross	 the	 blood-brain	 barrier	 where	 decarboxylation	 into	
dopamine	takes	place.

d.	 Although	clonazepam	can	be	used	to	treat	Parkinson’s	disease,	it	is	not	the	primary	treat-
ment	for	Parkinson’s	disease,	levodopa	is.

REF:	p.	235

http://dentalebooks.com



72	 15—Anti-PArkinson Drugs

3.	 ANS:	c
a.	 75%,	rather	than	45%,	of	patients	with	Parkinson’s	disease	that	are	treated	with	levodopa	

experience	a	favorable	response.
b.	 75%,	rather	than	60%,	of	patients	with	Parkinson’s	disease	that	are	treated	with	levodopa	

experience	a	favorable	response.
c.	 Correct.	75%	of	patients	with	Parkinson’s	disease	that	are	treated	with	levodopa	experience	

a	favorable	response.
d.	 75%,	rather	than	90%,	of	patients	with	Parkinson’s	disease	that	are	treated	with	levodopa	

experience	a	favorable	response.

REF:	p.	237

4.	 ANS:	d
a.	 Anxiety	is	an	initial	reaction	to	levodopa	and	is	not	as	disabling	as	the	development	and	

worsening	adverse	effect	AIMs.
b.	 Nausea	and	vomiting	are	an	initial	reaction	to	levodopa	and	tolerance	develops	to	this	side	

effect;	it	is	not	as	disabling	as	the	development	and	worsening	adverse	effect	AIMs.
c.	 Orthostatic	hypotension	is	an	initial	reaction	to	levodopa	and	tolerance	develops	to	this	

side	effect;	it	is	not	as	disabling	as	the	development	and	worsening	adverse	effect	AIMs.
d.	 Correct.	 Automatic	 involuntary	 movements	 (AIMs)	 originate	 in	 the	 orofacial	 muscles.	

These	 movements	 are	 uncontrollable	 and	 may	 include	 facial	 grimacing,	 protrusion	 and	
retraction	of	the	tongue,	and	movements	of	the	head.

REF:	p.	237

5.	 ANS:	b
a.	 Selegiline	is	a	monoamine	oxidase	B	inhibitor,	while	carbidopa	is	a	decarboxylase	inhibitor	

that	helps	more	levodopa	get	to	the	CNS.
b.	 Correct.	Carbidopa	is	a	decarboxylase	inhibitor	that	does	not	cross	the	blood-brain	barrier.	

Carbidopa	prevents	 the	breakdown	of	 levodopa	 in	 the	periphery	 so	more	 levodopa	 can	
cross	the	blood-brain	barrier	to	decarboxylate.

c.	 Tolcapone,	 a	 catechol-O-methyltransferase	 (COMT)	 inhibitor,	 extends	 the	 effects	 of	
levodopa,	while	carbidopa	is	a	decarboxylase	inhibitor	that	helps	more	levodopa	get	to	the	
CNS.

d.	 Entacapone,	 a	 COMT	 inhibitor,	 extends	 the	 effects	 of	 levodopa,	 while	 carbidopa	 is	 a	
decarboxylase	inhibitor	that	helps	more	levodopa	get	to	the	CNS.

REF:	p.	234

6.	 ANS:	d
a.	 Wilson’s	disease	is	an	inherited	disorder	of	copper	metabolism,	while	Huntington’s	disease	

results	from	a	genetic	error	specific	to	the	huntingtin	gene.
b.	 The	underlying	cause	of	dystonic	 syndromes	 is	not	understood;	Huntington’s	disease	 is	

caused	by	an	error	in	the	huntingtin	gene.
c.	 The	origin	of	Tourette’s	syndrome	is	not	understood,	while	Huntington’s	disease	is	caused	

by	an	error	in	the	huntingtin	gene.
d.	 Correct.	 Huntington’s	 disease	 is	 caused	 by	 an	 error	 in	 the	 huntingtin	 gene	 and	 then	

abnormal	synthesis	of	a	huntingtin	protein.

REF:	p.	241
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7.	 ANS:	a
a.	 Correct.	Within	60	 to	90	minutes	 from	taking	 levodopa,	 the	drug	 is	at	 the	peak	of	 its	

absorption	 curve	 and	 patients	 may	 experience	 the	 least	 of	 their	 Parkinson’s	 symptoms,	
making	them	more	comfortable	during	dental	treatment.

b.	 Levodopa	peaks	in	the	blood	within	60	to	90	minutes	from	the	time	it	 is	administered,	
which	 is	why	patients	 should	 seek	dental	 treatment	during	 that	 time	 frame,	not	2	 to	4	
hours	after	administration.

c.	 Levodopa	peaks	in	the	blood	within	60	to	90	minutes	from	the	time	it	 is	administered,	
which	is	why	patients	should	seek	dental	treatment	during	that	time	frame,	not	5	to	6.5	
hours	after	administration.

d.	 Levodopa	peaks	in	the	blood	within	60	to	90	minutes	from	the	time	it	 is	administered,	
which	 is	why	patients	 should	 seek	dental	 treatment	during	 that	 time	 frame,	not	7	 to	9	
hours	after	administration.

REF:	p.	242

8.	 ANS:	c
a.	 Pramipexole,	not	 lisuride,	 is	a	dopamine	receptor	agonist	drug	approved	to	treat	restless	

leg	syndrome	(RLS).
b.	 Pramipexole,	not	pergolide,	is	a	dopamine	receptor	agonist	drug	approved	to	treat	RLS.
c.	 Correct.	Pramipexole	is	a	dopamine	receptor	agonist	drug	approved	to	treat	RLS.
d.	 Pramipexole,	 not	 bromocriptine,	 is	 a	 dopamine	 receptor	 agonist	 drug	 approved	 to	 treat	

RLS.

REF:	p.	239

9.	 ANS:	d
a.	 Age-related	heart	disease	is	a	contributor	to	hypertension	in	patients	taking	levodopa,	but	

a	drug	interaction	between	levodopa	and	MAO	inhibitors	produces	severe	hypertension.
b.	 Drug	interactions	between	decarboxylase	inhibitors	and	levodopa	do	not	cause	hyperten-

sion,	while	severe	hypertension	is	likely	to	result	from	a	drug	interaction	between	levodopa	
and	nonselective	MAO	inhibitors.

c.	 Peripheral	metabolism	of	levodopa	can	result	in	moderate	tachycardia	and	hypotension.	A	
drug	 interaction	 between	 levodopa	 and	 nonselective	 MAO	 inhibitors	 produces	 severe	
hypertension.

d.	 Correct.	Severe	hypertension	is	likely	to	result	from	a	drug	interaction	between	levodopa	
and	nonselective	MAO	inhibitors.

REF:	p.	238
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C H A P T E R  16 

Local Anesthetics

Multiple Choice
1.	 Which	is	NOT	a	requirement	for	a	local	anesthetic	drug?

a.	 Lipid	solubility.
b.	 Water	solubility.
c.	 Precipitate	in	interstitial	fluid.
d.	 Depression	of	nerve	conduction.

2.	 Which	tissue	characteristic	produces	an	unfavorable	response	to	intraoral	local	anesthetics?
a.	 Acidic	pH.
b.	 Sensory	neurons.
c.	 High-frequency	nerve	stimulation.
d.	 Nerve	fibers	smaller	than	1	mm	in	diameter.

3.	 Most	systemic	adverse	reactions	to	local	anesthetics	in	a	dental	office	can	be	treated	effectively	
in	which	manner?
a.	 Send	the	patient	home	and	reschedule	the	appointment.
b.	 Place	the	patient	in	a	supine	position	and	perform	CPR.
c.	 Place	the	patient	in	a	supine	position	and	administer	oxygen.
d.	 Establish	an	intravenous	line	and	administer	anticonvulsants.

4.	 Which	 component	 of	 a	 local	 anesthetic	 preparation	 is	 LEAST	 likely	 to	 cause	 an	 allergic	
reaction?
a.	 Metabisulfite.
b.	 Methylparaben.
c.	 Ester	local	anesthetic.
d.	 Amide	local	anesthetic.

5.	 Doses	of	 local	anesthetic	 in	dentistry	are	 represented	by	which	 fraction	when	compared	 to	
local	anesthetic	doses	in	medicine	for	compound	nerve	block	or	epidural	injection?
a.	 1/10.
b.	 1/5.
c.	 1/3.
d.	 1/2.

6.	 Which	local	anesthetic	is	considered	the	standard	choice	for	routine	dental	procedures?
a.	 2%	mepivacaine	with	levonordefrin.
b.	 3%	mepivacaine	(without	vasoconstrictor).
c.	 0.5%	bupivacaine	with	1	:	200,000	epinephrine.
d.	 2%	lidocaine	hydrochloride	with	1	:	100,000	epinephrine.
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7.	 The	only	amide	local	anesthetic	marketed	for	topical	use	in	dentistry	is
a.	 articaine.
b.	 prilocaine.
c.	 lidocaine.
d.	 mepivacaine.

8.	 Which	topical	anesthetic	is	not	indicated	for	use	in	the	practice	of	general	dentistry?
a.	 Cocaine.
b.	 Tetracaine.
c.	 Benzocaine.
d.	 Chlorobutanol.

Feedback
1.	 ANS:	c

a.	 Local	anesthetics	must	be	 lipid	soluble	 in	order	for	the	drug	to	cross	various	barriers	 in	
the	tissue.	Local	anesthetics	must	NOT	precipitate	in	interstitial	fluid.

b.	 Local	 anesthetics	 must	 be	 water	 soluble	 to	 prevent	 the	 drug	 from	 precipitating	 when	
exposed	to	interstitial	fluids.	Local	anesthetics	must	NOT	precipitate	in	interstitial	fluid.

c.	 Correct.	Local	anesthetics	must	NOT	precipitate	 in	 interstitial	fluid	because	 then	 they	
would	be	ineffective	as	anesthetics.

d.	 A	 local	 anesthetic’s	 intended	 purpose	 is	 to	 block	 pain;	 therefore,	 it	 must	 depress	 nerve	
conduction.	Local	anesthetics	must	NOT	precipitate	in	interstitial	fluid.

REF:	p.	246

2.	 ANS:	a
a.	 Correct.	When	there	is	an	acidic	pH	in	the	tissue	that	a	local	anesthetic	is	being	admin-

istered	in,	there	is	a	failure	to	obtain	satisfactory	nerve	blockage.
b.	 Sensory	neurons	are	highly	susceptible	to	local	anesthetics,	but	an	acidic	pH	can	cause	a	

failure	to	obtain	satisfactory	nerve	blockage.
c.	 High-frequency	 nerve	 stimulation	 increases	 the	 ability	 of	 a	 local	 anesthetic	 to	 achieve	

nerve	 blockage,	 but	 an	 acidic	 pH	 can	 cause	 a	 failure	 to	 obtain	 satisfactory	 nerve	
blockage.

d.	 Local	 anesthetics	 spread	 faster	 in	 nerve	 fibers	 that	 are	 smaller	 than	 1	mm	 in	 diameter	
resulting	in	successful	nerve	blockage,	but	an	acidic	pH	can	cause	a	failure	to	obtain	sat-
isfactory	nerve	blockage.

REF:	p.	246
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3.	 ANS:	c
a.	 The	patient	should	not	be	sent	home	until	care	for	the	emergency	is	complete;	placing	the	

patient	 in	 the	 supine	 position	 and	 administering	 oxygen	 will	 be	 effective	 in	 most	
emergencies.

b.	 Placing	the	patient	 in	 the	supine	position	and	administering	oxygen	will	be	effective	 in	
most	 emergencies;	 CPR	 should	 not	 be	 performed	 on	 a	 patient	 unless	 their	 condition	
worsens	to	the	point	where	it	is	required.

c.	 Correct.	Even	 the	most	 severe	 toxic	 reactions	 to	 local	anesthetics	are	 symptomatic	and	
require	respiratory	support.	Placing	the	patient	in	the	supine	position	and	administering	
oxygen	will	be	effective	in	most	emergencies.

d.	 Placing	the	patient	 in	 the	supine	position	and	administering	oxygen	will	be	effective	 in	
most	emergencies.	Often	dental	offices	are	not	equipped	for	establishing	an	intravenous	
line	in	a	patient,	and	therefore	additional	support	is	needed	if	the	emergency	progresses	
to	that	point.

REF:	p.	257

4.	 ANS:	d
a.	 It	is	possible	for	metabisulfite	to	produce	an	allergic	reaction,	while	an	amide	local	anes-

thetic	is	virtually	nonallergenic	and	is	unlikely	to	cause	an	allergic	reaction.
b.	 It	 is	 possible	 for	 methylparaben	 to	 produce	 an	 allergic	 reaction,	 while	 an	 amide	 local	

anesthetic	is	virtually	nonallergenic	and	is	unlikely	to	cause	an	allergic	reaction.
c.	 It	is	possible	for	an	ester	local	anesthetic	to	produce	an	allergic	reaction,	while	an	amide	

local	anesthetic	is	virtually	nonallergenic	and	is	unlikely	to	cause	an	allergic	reaction.
d.	 Correct.	Amide	agents	are	virtually	nonallergenic;	therefore,	an	amide	local	anesthetic	is	

the	 component	 of	 a	 local	 anesthetic	 preparation	 that	 is	 least	 likely	 to	 cause	 an	 allergic	
reaction.

REF:	p.	257

5.	 ANS:	a
a.	 Correct.	Local	anesthesia	doses	 in	dentistry	are	1/10	of	 the	doses	required	 in	medicine	

for	compound	nerve	block	or	epidural	injection,	making	local	anesthesia	considerably	safer	
in	dentistry.

b.	 Local	anesthesia	doses	 in	dentistry	are	1/10,	not	1/5,	of	 the	doses	required	 in	medicine	
for	compound	nerve	block	or	epidural	injection,	making	local	anesthesia	considerably	safer	
in	dentistry.

c.	 Local	anesthesia	doses	 in	dentistry	are	1/10,	not	1/3,	of	 the	doses	required	 in	medicine	
for	compound	nerve	block	or	epidural	injection,	making	local	anesthesia	considerably	safer	
in	dentistry.

d.	 Local	anesthesia	doses	 in	dentistry	are	1/10,	not	1/2,	of	 the	doses	required	 in	medicine	
for	compound	nerve	block	or	epidural	injection,	making	local	anesthesia	considerably	safer	
in	dentistry.

REF:	p.	260
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6.	 ANS:	d
a.	 2%	lidocaine	hydrochloride	with	1	:	100,000	epinephrine,	rather	than	2%	mepivacaine	with	

levonordefrin,	is	considered	the	standard	choice	for	routine	dental	procedures.
b.	 2%	 lidocaine	 hydrochloride	 with	 1	:	100,000	 epinephrine,	 rather	 than	 3%	 mepivacaine	

(without	 vasoconstrictor),	 is	 considered	 the	 standard	 choice	 for	 routine	 dental	
procedures.

c.	 2%	 lidocaine	 hydrochloride	 with	 1	:	100,000	 epinephrine,	 rather	 than	 0.5%	 bupivacaine	
with	 1	:	200,000	 epinephrine,	 is	 considered	 the	 standard	 choice	 for	 routine	 dental	
procedures.

d.	 Correct.	2%	lidocaine	hydrochloride	with	1	:	100,000	epinephrine	is	considered	the	stan-
dard	choice	for	routine	dental	procedures.

REF:	p.	260

7.	 ANS:	c
a.	 Lidocaine,	 not	 articaine,	 is	 the	 only	 amide	 local	 anesthetic	 marketed	 for	 topical	 use	 in	

dentistry.
b.	 Lidocaine,	not	prilocaine,	 is	 the	only	amide	 local	anesthetic	marketed	for	 topical	use	 in	

dentistry.
c.	 Correct.	 Lidocaine	 is	 the	 only	 amide	 local	 anesthetic	 marketed	 for	 topical	 use	 in	

dentistry.
d.	 Lidocaine,	not	mepivacaine,	is	the	only	amide	local	anesthetic	marketed	for	topical	use	in	

dentistry.

REF:	p.	261

8.	 ANS:	a
a.	 Correct.	 Cocaine	 is	 a	 local	 anesthetic	 agent	 that	 is	 not	 indicated	 for	 use	 in	 general	

dentistry.
b.	 Although	 toxic,	 tetracaine	 is	 a	 very	 effective	 topical	 anesthetic	 for	 dentistry,	 whereas	

cocaine	is	not	indicated	for	use	in	general	dentistry.
c.	 Benzocaine	is	a	very	versatile	topical	anesthetic	for	dentistry,	whereas	cocaine	is	not	indi-

cated	for	use	in	general	dentistry.
d.	 Chlorobutanol	 is	a	 local	anesthetic	with	 limited	use	 in	dentistry,	whereas	cocaine	 is	not	

indicated	for	use	in	general	dentistry.

REF:	p.	262
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C H A P T E R  17 

Principles of General Anesthesia

Multiple Choice
1.	 A	complete	general	anesthetic	produces	all	of	the	following,	EXCEPT

a.	 sedation	as	a	maximum	effect.
b.	 unconsciousness.
c.	 muscle	relaxation.
d.	 unresponsiveness.

2.	 Which	statement	is	FALSE	in	regard	to	amnesia?
a.	 Amnesia	can	be	either	present	or	absent	in	a	conscious	patient.
b.	 Amnesia	can	be	either	present	or	absent	in	an	unconscious	patient.
c.	 Amnesia	effects	are	most	closely	related	to	the	limbic	structures	of	the	CNS.
d.	 Amnesia	effects	are	most	closely	related	to	the	spinal	cord	structure	of	the	CNS.

3.	 Which	is	the	only	inorganic	general	anesthetic	in	use?
a.	 Ether.
b.	 Chloroform.
c.	 Nitrous	oxide.
d.	 Cyclopropane.

4.	 All	inhalation	general	anesthetics	produce	which	effect?
a.	 Increased	myocardial	contractility.
b.	 Depressed	myocardial	contractility.
c.	 Stimulate	respiration.
d.	 Increase	glomerular	filtration	in	the	kidney.

5.	 Which	component	of	respiration	is	most	sensitive	to	inhalation	general	anesthetics?
a.	 Muscles	that	support	respiration.
b.	 Respiratory	center	located	in	the	central	nervous	system.
c.	 Peripheral	chemoreceptors	that	respond	to	low	blood	oxygen	levels.
d.	 Linings	of	the	respiratory	tract	through	which	anesthetic	is	delivered.

6.	 Which	 delivery	 system	 feature	 decreases	 the	 amount	 of	 anesthetic	 gas	 the	 practitioner	 is	
exposed	to?
a.	 Regulators.
b.	 Vaporizers.
c.	 Safety	shutoff	valve.
d.	 Vacuum	exhaust	line.
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7.	 The	first	inhalation	general	anesthetic	was
a.	 ether.
b.	 isoflurane.
c.	 cyclopropane.
d.	 nitrous	oxide.

8.	 Anxiolysis	is	a	decreased	response	to	which	stimulus?
a.	 Fear.
b.	 Pain.
c.	 Light	touch.
d.	 Verbal	commands.

9.	 General	anesthesia	occurs	in	which	sequence?
a.	 Induction,	maintenance,	muscle	relaxation,	amnesia,	unconsciousness,	recovery.
b.	 Induction,	unconsciousness,	amnesia,	muscle	relaxation,	maintenance,	recovery.
c.	 Muscle	relaxation,	amnesia,	induction,	maintenance,	unconsciousness,	recovery.
d.	 Amnesia,	muscle	relaxation,	maintenance,	induction,	recovery,	unconsciousness.

10.	 Which	theory	of	the	mechanisms	of	general	anesthesia	is	supported	by	research	involving	
fireflies?
a.	 Membrane	lipids.
b.	 Neurotransmitters.
c.	 Neurologic	circuits.
d.	 Membrane	proteins.

Feedback
1.	 ANS:	a

a.	 Correct.	 A	 complete	 anesthetic	 produces	 the	 much	 deeper	 effect	 of	 unconsciousness,	
while	 sedation	 involves	 CNS	 depression	 but	 the	 patient	 is	 likely	 in	 a	 state	 of	
consciousness.

b.	 Complete	anesthetics	produce	unconsciousness;	sedation	is	not	the	maximum	goal	of	a	
complete	anesthetic.

c.	 Complete	anesthetics	produce	muscle	relaxation;	sedation	is	not	the	maximum	goal	of	a	
complete	anesthetic.

d.	 Complete	anesthetics	produce	unresponsiveness;	sedation	is	not	the	maximum	goal	of	a	
complete	anesthetic.

REF:	p.	267

2.	 ANS:	d
a.	 Amnesia	can	be	either	present	or	absent	in	a	conscious	patient,	although	the	effects	of	

amnesia	are	not	most	closely	related	to	the	spinal	cord.
b.	 Amnesia	can	be	either	present	or	absent	in	an	unconscious	patient,	although	the	effects	

of	amnesia	are	not	most	closely	related	to	the	spinal	cord.
c.	 Amnesia	 effects	 are	 most	 closely	 related	 to	 the	 limbic	 structures	 of	 the	 CNS,	 not	 the	

spinal	cord.
d.	 Correct.	 This	 statement	 is	 false;	 the	 spinal	 cord	 is	 a	 possible	 action	 site	 for	 general	

anesthetics,	but	amnesia	effects	are	most	closely	 related	 to	 the	 limbic	 structures	of	 the	
CNS.

REF:	p.	272
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3.	 ANS:	c
a.	 Nitrous	oxide,	not	ether,	is	the	only	inorganic	general	anesthetic	in	use.
b.	 Nitrous	oxide,	not	chloroform,	is	the	only	inorganic	general	anesthetic	in	use.
c.	 Correct.	Nitrous	oxide	is	the	only	inorganic	general	anesthetic	in	use.
d.	 Nitrous	oxide,	not	cyclopropane,	is	the	only	inorganic	general	anesthetic	in	use.

REF:	p.	276

4.	 ANS:	b
a.	 All	inhalation	general	anesthetics	decrease,	rather	than	increase,	the	myocardial	contrac-

tility	of	the	heart.	They	do	not	stimulate	respiration	or	increase	glomerular	filtration.
b.	 Correct.	 All	 inhalation	 general	 anesthetics	 depress	 the	 myocardial	 contractility	 of	 the	

heart.	They	do	not	stimulate	respiration	or	increase	glomerular	filtration.
c.	 All	inhalation	general	anesthetics	decrease	the	myocardial	contractility	of	the	heart.	They	

do	not	stimulate	respiration	or	increase	glomerular	filtration.
d.	 All	inhalation	general	anesthetics	decrease	the	myocardial	contractility	of	the	heart.	They	

do	not	stimulate	respiration	or	increase	glomerular	filtration.

REF:	p.	276

5.	 ANS:	c
a.	 Peripheral	oxygen	chemoreceptors	are	more	sensitive	than	the	muscles	of	respiration	to	

general	anesthetics.
b.	 Peripheral	oxygen	chemoreceptors	are	more	sensitive	than	the	respiratory	centers	in	the	

CNS	to	general	anesthetics.
c.	 Correct.	 The	 peripheral	 chemoreceptors	 that	 respond	 to	 low	 oxygen	 are	 completely	

inoperative	while	affected	by	general	anesthesia;	they	are	the	most	sensitive	respiratory	
component	to	general	anesthetics.

d.	 Peripheral	oxygen	chemoreceptors	are	more	sensitive	than	the	linings	of	the	respiratory	
tract	to	general	anesthetics.

REF:	p.	277

6.	 ANS:	d
a.	 Regulators,	 in	 an	 anesthesia	 delivery	 system,	 regulate	 the	 pressure	 of	 the	 gasses	 being	

administered	to	the	patient,	while	the	vacuum	exhaust	line	is	beneficial	in	removing	the	
leaked	anesthetic	gasses	from	the	treatment	area.

b.	 Vaporizers,	 in	an	anesthesia	delivery	system,	volatilize	 the	anesthetic	 liquids,	while	 the	
vacuum	exhaust	line	is	beneficial	in	removing	the	leaked	anesthetic	gasses	from	the	treat-
ment	area.

c.	 The	safety	shutoff	valve	is	for	the	safety	of	the	patient,	so	if	oxygen	flow	is	compromised	
the	anesthetic	gas	is	shut	off	to	avoid	toxicity.	The	vacuum	exhaust	line	is	beneficial	in	
removing	the	leaked	anesthetic	gasses	from	the	treatment	area.

d.	 Correct.	The	vacuum	exhaust	line	is	beneficial	in	removing	the	leaked	anesthetic	gasses	
from	the	treatment	area	to	decrease	the	amount	of	ambient	anesthetic	the	practitioner	is	
exposed	to.

REF:	p.	278
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7.	 ANS:	a
a.	 Correct.	The	first	recorded	use	of	an	inhalation	general	anesthetic	was	in	administering	

ether	to	a	patient	having	a	tooth	extraction.
b.	 Ether,	not	isoflurane,	was	the	first	inhalation	general	anesthetic.
c.	 Ether,	not	cyclopropane,	was	the	first	inhalation	general	anesthetic.
d.	 Ether,	not	nitrous	oxide,	was	the	first	inhalation	general	anesthetic.

REF:	p.	266

8.	 ANS:	a
a.	 Correct.	 Anxiolysis	 is	 specifically	 decreasing	 fear	 and	 apprehension,	 while	 the	 patient	

maintains	consciousness	and	retains	memory	of	the	event.
b.	 Anxiolysis	is	a	decrease	in	fear	and	apprehension,	not	pain.
c.	 Anxiolysis	is	a	decreased	response	to	fear	and	apprehension,	not	light	touch.
d.	 Anxiolysis	 is	 a	 decrease	 in	 fear	 and	 apprehension,	 not	 a	 decreased	 response	 to	 verbal	

commands.

REF:	p.	267

9.	 ANS:	b
a.	 This	 sequence	 is	 incorrect;	 the	 correct	 sequence	 of	 general	 anesthesia	 is:	 induction,	

unconsciousness,	amnesia,	muscle	relaxation,	maintenance,	and	recovery.
b.	 Correct.	Induction	is	the	first	stage	of	general	anesthesia,	followed	by	unconsciousness,	

amnesia,	and	muscle	relaxation.	Each	level	of	anesthesia	needs	to	be	met	before	there	is	
maintenance	 of	 that	 level	 of	 anesthesia.	 The	 final	 stage	 of	 general	 anesthesia	 is	
recovery.

c.	 This	 sequence	 is	 incorrect;	 the	 correct	 sequence	 of	 general	 anesthesia	 is:	 induction,	
unconsciousness,	amnesia,	muscle	relaxation,	maintenance,	and	recovery.

d.	 This	 sequence	 is	 incorrect;	 the	 correct	 sequence	 of	 general	 anesthesia	 is:	 induction,	
unconsciousness,	amnesia,	muscle	relaxation,	maintenance,	and	recovery.

REF:	p.	268

10.	 ANS:	d
a.	 The	study	model	using	a	firefly	enzyme	helped	increase	understanding	of	how	proteins,	

not	lipids,	potentially	interact	with	general	anesthetics.
b.	 The	study	model	using	a	firefly	enzyme	helped	increase	understanding	of	how	proteins,	

not	neurotransmitters,	potentially	interact	with	general	anesthetics.
c.	 The	study	model	using	a	firefly	enzyme	helped	increase	understanding	of	how	proteins,	

not	neurologic	circuits,	potentially	interact	with	general	anesthetics.
d.	 Correct.	Because	directly	studying	general	anesthetic	drug	actions	is	hindered	by	techni-

cal	difficulties,	the	enzyme	from	a	firefly	provided	a	good	study	model	for	how	proteins	
potentially	interact	with	general	anesthetics.

REF:	p.	269
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C H A P T E R  18 

Agents Used in General 
Anesthesia and Sedation

Multiple Choice
1.	 Which	nitrous	oxide	concentration	provides	good	analgesia	in	the	hard	and	soft	tissues?

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

2.	 Which	measure	prevents	diffusion	hypoxia	associated	with	nitrous	oxide	administration?
a.	 Administer	100%	oxygen	for	3	to	5	minutes	after	termination	of	nitrous	oxide.
b.	 Administer	100%	nitrous	oxide	for	3	to	5	minutes	after	termination	of	oxygen.
c.	 Administer	100%	oxygen	for	3	to	5	minutes	before	starting	nitrous	oxide	delivery.
d.	 Administer	100%	nitrous	oxide	for	3	to	5	minutes	before	starting	oxygen	delivery.

3.	 Which	 inhalation	 anesthetic	 is	 considered	 by	 the	 World	 Health	 Organization	 to	 be	 the	
standard	other	inhalation	anesthetics	are	compared	to?
a.	 Ether.
b.	 Halothane.
c.	 Isoflurane.
d.	 Nitrous	oxide.

4.	 Which	 life-threatening,	 adverse	 reaction	 to	 inhalation	 analgesics	 requires	 the	 intravenous	
administration	of	dantrolene?
a.	 Hepatotoxicity.
b.	 “Coronary	steal.”
c.	 Halothane	hepatitis.
d.	 Malignant	hyperthermia.

5.	 Which	commonly	used	 intravenous	barbiturate	 is	considered	the	prototype	for	 intravenous	
anesthetics?
a.	 Propofol.
b.	 Ketamine.
c.	 Thiopental.
d.	 Methohexital.

6.	 Which	factor	makes	benzodiazepines	unsuitable	for	sole	use	in	general	anesthesia?
a.	 High	amnesic	effects.
b.	 High	sedative	properties.
c.	 Low	anesthetic	properties.
d.	 Low	adverse	cardiovascular	effects.
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7.	 Which	drug	is	safe	for	general	anesthesia	use	in	asthmatic	patients?
a.	 Propofol.
b.	 Morphine.
c.	 Thiopental.
d.	 Meperidine.

8.	 Which	BEST	describes	the	concept	of	balanced	anesthesia?
a.	 Use	a	single	drug	to	achieve	general	anesthesia.
b.	 Administer	anesthetic	drugs	solely	by	inhalation	to	achieve	general	anesthesia.
c.	 Administer	anesthetic	drugs	solely	intravenously	to	achieve	general	anesthesia.
d.	 Use	multiple	drugs	administered	via	multiple	routes	to	achieve	general	anesthesia.

9.	 Which	inhalation	anesthetic	drug	 is	best	suited	for	the	maintenance	stage	of	general	anes-
thesia	but	not	for	induction?
a.	 Halothane.
b.	 Isoflurane.
c.	 Desflurane.
d.	 Sevoflurane.

Feedback
1.	 ANS:	d

a.	 A	10%	concentration	of	nitrous	oxide	is	inadequate	for	hard	and	soft	tissue	analgesia;	at	
a	40%	concentration,	there	is	good	hard	and	soft	tissue	analgesia.

b.	 A	20%	concentration	of	nitrous	oxide	is	inadequate	for	hard	and	soft	tissue	analgesia;	at	
a	40%	concentration,	there	is	good	hard	and	soft	tissue	analgesia.

c.	 A	 30%	 concentration	 of	 nitrous	 oxide	 is	 inadequate	 for	 hard	 and	 soft	 tissue	 analgesia;		
at	a	40%	concentration,	there	is	good	hard	and	soft	tissue	analgesia.

d.	 Correct.	At	a	concentration	of	40%,	nitrous	oxide	provides	good	analgesia	in	the	hard	and	
soft	tissues.

REF:	p.	281

2.	 ANS:	a
a.	 Correct.	Administering	100%	oxygen	for	3	to	5	minutes	after	terminating	the	delivery	of	

nitrous	oxide	prevents	diffusion	hypoxia	by	keeping	the	concentration	of	alveolar	oxygen	
high.

b.	 Nitrous	oxide	is	never	administered	at	concentrations	of	100%;	however,	oxygen	is	admin-
istered	at	100%	concentration	after	nitrous	oxide	delivery	is	terminated	to	prevent	diffusion	
hypoxia.

c.	 To	prevent	diffusion	hypoxia,	100%	oxygen	has	 to	be	administered	after	 the	delivery	of	
nitrous	oxide,	not	before.

d.	 Nitrous	oxide	is	never	administered	at	concentrations	of	100%;	however,	oxygen	is	admin-
istered	at	100%	concentration,	after	nitrous	oxide	delivery	is	terminated	to	prevent	diffu-
sion	hypoxia.

REF:	p.	283
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3.	 ANS:	b
a.	 The	World	Health	Organization	recognizes	halothane,	not	ether,	as	the	standard	inhala-

tion	anesthetic.
b.	 Correct.	The	World	Health	Organization	recognizes	halothane	as	the	standard	inhalation	

anesthetic.
c.	 The	 World	 Health	 Organization	 recognizes	 halothane,	 not	 isoflurane,	 as	 the	 standard	

inhalation	anesthetic.
d.	 The	World	Health	Organization	recognizes	halothane,	not	nitrous	oxide,	as	the	standard	

inhalation	anesthetic.

REF:	p.	284

4.	 ANS:	d
a.	 Dantrolene	is	used	to	treat	the	life-threatening,	adverse	reaction	malignant	hypothermia,	

not	hepatotoxicity.
b.	 Dantrolene	is	used	to	treat	the	life-threatening,	adverse	reaction	malignant	hypothermia,	

not	the	cardiovascular	condition	known	as	“coronary	steal.”
c.	 Dantrolene	is	used	to	treat	the	life-threatening,	adverse	reaction	malignant	hypothermia,	

not	halothane	hepatitis.
d.	 Correct.	 Although	 it	 is	 rare,	 malignant	 hypothermia	 is	 a	 very	 serious	 adverse	 effect	 of	

inhalation	analgesics.	Dantrolene	provides	a	lifesaving	treatment	and	should	be	adminis-
tered	intravenously	at	the	earliest	possible	time.

REF:	p.	286

5.	 ANS:	c
a.	 Propofol	is	not	a	barbiturate	but	is	more	commonly	used	than	thiopental,	although	thio-

pental	is	considered	to	be	the	prototype	drug	for	intravenous	anesthetics.
b.	 Ketamine	is	not	a	barbiturate.	Thiopental	is	also	considered	to	be	the	prototype	drug	for	

intravenous	anesthetics.
c.	 Correct.	The	 most	 commonly	 used	 intravenous	 barbiturate	 is	 thiopental,	 which	 is	 also	

considered	to	be	the	prototype	for	intravenous	anesthetics	in	its	class.
d.	 The	most	commonly	used	intravenous	barbiturate	is	thiopental,	which	is	also	considered	

to	be	the	prototype	drug	for	intravenous	anesthetics.

REF:	p.	288

6.	 ANS:	c
a.	 High	amnesic	effects	make	benzodiazepines	suitable	as	a	general	anesthetic;	however,	low	

anesthetic	properties	make	them	unsuitable	for	sole	use	as	a	general	anesthetic.
b.	 High	sedative	properties	make	benzodiazepines	suitable	as	a	general	anesthetic;	however,	

low	anesthetic	properties	make	them	unsuitable	for	sole	use	as	a	general	anesthetic.
c.	 Correct.	Because	benzodiazepines	have	low	anesthetic	properties,	they	are	unsuitable	for	

sole	 use	 as	 a	 general	 anesthetic;	 benzodiazepines	 are	 better	 suited	 for	 use	 in	 balanced	
anesthesia.

d.	 A	 low	 incidence	 of	 adverse	 cardiovascular	 effects	 makes	 benzodiazepines	 suitable	 as	 a	
general	anesthetic;	however,	low	anesthetic	properties	make	them	unsuitable	for	sole	use	
as	a	general	anesthetic.

REF:	p.	291
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7.	 ANS:	a
a.	 Correct.	Propofol	does	not	stimulate	the	release	of	histamine;	therefore	it	is	safe	for	use	

in	asthmatic	patients.
b.	 Propofol	 does	 not	 stimulate	 the	 release	 of	 histamine	 and	 is	 safe	 for	 use	 in	 asthmatic	

patients.	Morphine	is	contraindicated	in	asthmatic	patients	due	to	histamine	releasing	and	
cough	suppressing	properties.

c.	 Propofol	 does	 not	 stimulate	 the	 release	 of	 histamine	 and	 is	 safe	 for	 use	 in	 asthmatic	
patients.	Thiopental	is	contraindicated	in	asthmatic	patients	due	to	its	histamine	releasing	
properties.

d.	 Propofol	 does	 not	 stimulate	 the	 release	 of	 histamine	 and	 is	 safe	 for	 use	 in	 asthmatic	
patients.	Meperidine	is	contraindicated	in	asthmatic	patients	due	to	its	histamine	releasing	
properties.

REF:	p.	290

8.	 ANS:	d
a.	 It	is	possible	to	achieve	general	anesthesia	with	a	single	drug,	ether	for	example.	However,	

the	concept	of	balanced	anesthesia	is	best	described	as	using	multiple	drugs	via	multiple	
routes	to	achieve	general	anesthesia.

b.	 It	is	possible	to	achieve	general	anesthesia	using	only	inhalation	anesthetics,	for	example	
nitrous	oxide	in	combination	with	ether.	However,	the	concept	of	balanced	anesthesia	is	
best	described	as	using	multiple	drugs	via	multiple	routes	to	achieve	general	anesthesia.

c.	 It	is	possible	to	achieve	general	anesthesia	using	only	intravenous	anesthetics,	for	example	
ketamine	 given	 with	 propofol.	 However,	 the	 concept	 of	 balanced	 anesthesia	 is	 best	
described	as	using	multiple	drugs	via	multiple	routes	to	achieve	general	anesthesia.

d.	 Correct.	By	using	multiple	drugs,	 each	 for	 their	 specific	 strength,	 via	 the	best	 route	of	
administration	for	that	drug,	doses	of	individual	drugs	can	be	reduced	and	adverse	effects	
can	be	avoided.	The	combination	may	include	both	inhalation	and	intravenous	drugs.

REF:	p.	283

9.	 ANS:	c
a.	 Halothane,	due	to	its	pleasant	odor	and	lack	of	respiratory	irritation,	is	more	suitable	for	

the	 induction	phase	of	general	anesthesia;	 these	properties	are	not	shared	by	desflurane,	
which	is	best	suited	for	the	maintenance	phase	of	general	anesthesia.

b.	 Isoflurane	is	indicated	for	use	in	the	maintenance	phase	of	general	anesthesia,	but	the	high	
concentration	of	anesthetic	required	for	muscle	relaxation	makes	desflurane	a	better	choice	
for	maintaining	general	anesthesia.

c.	 Correct.	Desflurane	allows	for	a	rapid	control	over	depth	of	anesthesia	when	compared	
to	other	inhalation	drugs;	this	characteristic	makes	it	best	suited	for	use	in	the	maintenance	
stage	 of	 general	 anesthesia.	The	 drug	 does	 irritate	 the	 airway,	 making	 it	 less	 desirable	
during	induction.

d.	 Sevoflurane,	due	to	its	pleasant	odor	and	lack	of	respiratory	irritation,	is	more	suitable	for	
the	 induction	phase	of	general	anesthesia;	 these	properties	are	not	shared	by	desflurane,	
which	is	best	suited	for	the	maintenance	phase	of	general	anesthesia.

REF:	p.	287
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C H A P T E R  19 

Introduction to Antinociceptive 
Drugs

Multiple Choice
1.	 Which	sensory	receptor	responds	to	pain?

a.	 Nociceptor.
b.	 Chemoreceptor.
c.	 Thermoreceptor.
d.	 Mechanoreceptor.

2.	 Which	component	of	inflammation	promotes	analgesia,	rather	than	pain?
a.	 Cytokines.
b.	 Enkephalin.
c.	 Bradykinin.
d.	 Prostaglandins.

3.	 Which	drug	group,	through	multiple	mechanisms,	inhibits	the	entire	inflammatory	process?
a.	 Opioids.
b.	 Antidepressants.
c.	 Glucocorticoids.
d.	 Nonsteroidal	anti-inflammatory	drugs	(NSAIDs).

4.	 Which	specific	mechanism	facilitates	prostaglandin’s	contribution	to	pain?
a.	 Activation	of	immune	cells.
b.	 Vasodilation	and	vascular	leakage.
c.	 Sensitize	the	pain	receptor	nerve	endings.
d.	 Extravasation	of	plasma	proteins	from	capillary	walls.

5.	 Which	does	NOT	contribute	to	the	phenomenon	of	central	sensitization?
a.	 Convergence	of	afferent	nociceptive	input.
b.	 Increased	peripheral	neuronal	excitability.
c.	 Lowered	activation	threshold	in	the	afferent.
d.	 Lowered	peripheral	afferent	input	into	the	CNS.

6.	 In	a	hospital	setting,	which	is	the	standard	of	care	for	severe	pain?
a.	 Oral	opioid	analgesics.
b.	 Oral	NSAID	analgesics.
c.	 Parenteral	opioid	analgesics.
d.	 Parenteral	NSAID	analgesics.
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7.	 Local	anesthetics	block	the	transmission	of	pain	impulses
a.	 at	the	nociceptor.
b.	 at	peripheral	opioid	receptors.
c.	 in	the	central	nervous	system	(CNS).
d.	 in	the	peripheral	afferent	nerve	fibers.

8.	 Which	feature	of	NSAIDs	makes	them	preferable	for	dental	pain?
a.	 Anti-platelet	aggregation.
b.	 Non-narcotic.
c.	 Antipyretic.
d.	 Anti-inflammatory.

9.	 Which	is	NOT	a	limitation	of	NSAID	use	for	dental	pain?
a.	 Delayed	onset.
b.	 Suppression	of	swelling.
c.	 Inconsistent	relief	of	severe	pain.
d.	 Loss	of	effects	with	repeated	use.

Feedback
1.	 ANS:	a

a.	 Correct.	A	nociceptor	is	a	sensory	receptor	that	responds	to	pain.
b.	 A	nociceptor,	not	a	chemoreceptor,	is	a	sensory	receptor	that	responds	to	pain.
c.	 A	nociceptor,	not	a	thermoreceptor,	is	a	sensory	receptor	that	responds	to	pain.
d.	 A	nociceptor,	not	a	mechanoreceptor,	is	a	sensory	receptor	that	responds	to	pain.

REF:	p.	299

2.	 ANS:	b
a.	 Analgesia	is	promoted	by	enkephalin,	a	secretion	of	granulocytes	and	monocytes;	cytokines	

are	involved	in	inflammatory	pain.
b.	 Correct.	Immune	cells	can	be	involved	in	inflammatory	pain,	but	granulocytes	and	mono-

cytes	can	also	secrete	enkephalin	to	promote	analgesia.
c.	 Analgesia	is	promoted	by	enkephalin,	a	secretion	of	granulocytes	and	monocytes;	brady-

kinin	is	involved	in	inflammatory	pain.
d.	 Analgesia	is	promoted	by	enkephalin,	a	secretion	of	granulocytes	and	monocytes;	prosta-

glandin	is	involved	in	inflammatory	pain.

REF:	p.	302

3.	 ANS:	c
a.	 Glucocorticoids,	not	 opioids,	 are	 a	 group	of	 steroid	drugs	 that	 inhibit	 all	 inflammatory	

processes.
b.	 Glucocorticoids,	not	antidepressants,	are	a	group	of	steroid	drugs	that	inhibit	all	inflam-

matory	processes.
c.	 Correct.	 Glucocorticoids	 are	 a	 group	 of	 steroid	 drugs	 that	 inhibit	 all	 inflammatory	

processes.
d.	 Glucocorticoids,	not	NSAIDs,	are	a	group	of	steroid	drugs	that	inhibit	all	inflammatory	

processes.

REF:	p.	302
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4.	 ANS:	c
a.	 Immune	cells	are	activated	in	response	to	tissue	damage,	not	specifically	from	prostaglan-

din.	Prostaglandins	sensitize	the	pain	receptor	nerve	endings.
b.	 Vasodilation	and	vascular	 leakage	are	a	response	of	the	mediator	calcitonin	gene-related	

peptide	(CGRP),	not	specifically	prostaglandin.	Prostaglandin’s	major	effect	is	to	sensitize	
the	pain	receptor	nerve	endings.

c.	 Correct.	Prostaglandins	sensitize	the	pain	receptor	nerve	endings.
d.	 Extravasation	of	plasma	proteins	 from	capillary	walls	occurs	 in	 response	 to	substance	P,	

not	specifically	prostaglandin.	Prostaglandin’s	major	effect	is	to	sensitize	the	pain	receptor	
nerve	endings.

REF:	p.	302

5.	 ANS:	d
a.	 Convergence	of	afferent	nociceptive	input	is	a	contributing	factor	to	the	phenomenon	of	

central	sensitization.	Lowered	peripheral	afferent	input	into	the	CNS	does	not	contribute	
to	this	phenomenon.

b.	 Increased	peripheral	neuronal	excitability	is	a	contributing	factor	to	the	phenomenon	of	
central	sensitization.	Lowered	peripheral	afferent	input	into	the	CNS	does	not	contribute	
to	this	phenomenon.

c.	 Lowered	activation	threshold	in	the	afferent	is	a	contributing	factor	to	the	phenomenon	
of	central	sensitization.	Lowered	peripheral	afferent	input	into	the	CNS	does	not	contrib-
ute	to	this	phenomenon.

d.	 Correct.	Increased,	not	lowered,	peripheral	afferent	input	contributes	to	the	phenomenon	
of	central	sensitization.

REF:	p.	303

6.	 ANS:	c
a.	 Opioid	analgesics	have	suboptimal	effects	when	administered	orally.	In	a	hospital	setting,	

parenteral	administration	of	opioid	analgesic	is	the	standard	of	care	for	the	treatment	of	
severe	pain.

b.	 In	a	hospital	setting,	NSAIDs	are	not	the	standard	of	care;	parenteral	administration	of	
opioid	analgesic	is	the	standard	of	care	for	the	treatment	of	severe	pain.

c.	 Correct.	In	a	hospital	setting,	parenteral	administration	of	opioid	analgesic	is	the	standard	
of	care	for	the	treatment	of	severe	pain.	Opioid	analgesics	have	lesser	effects	when	admin-
istered	orally.

d.	 In	a	hospital	setting,	NSAIDs	are	not	the	standard	of	care;	parenteral	administration	of	
opioid	analgesic	is	the	standard	of	care	for	the	treatment	of	severe	pain.

REF:	p.	303
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7.	 ANS:	d
a.	 Local	anesthetics	do	not	block	pain	at	the	nociceptors;	they	block	the	pain	impulse	in	the	

peripheral	afferent	nerve	fibers.
b.	 Local	anesthetics	do	not	block	pain	in	the	peripheral	opioid	receptors;	they	block	the	pain	

impulse	in	the	peripheral	afferent	nerve	fibers.
c.	 Local	 anesthetics	do	not	block	pain	 in	 the	 central	nervous	 system;	 they	block	 the	pain	

impulse	in	the	peripheral	afferent	nerve	fibers.
d.	 Correct.	Local	anesthetics	block	the	pain	impulse	in	the	peripheral	afferent	nerve	fibers,	

resulting	in	the	cessation	of	pain	transmission.

REF:	p.	302

8.	 ANS:	d
a.	 Most	dental	pains	are	of	an	inflammatory	origin;	therefore	the	anti-inflammatory	effects	

are	important.	The	anti-platelet	effect	plays	little	role	in	analgesia.
b.	 Most	dental	pains	are	of	an	inflammatory	origin;	therefore	the	anti-inflammatory	effects,	

not	the	non-narcotic	effects,	of	NSAIDs	are	especially	valuable	to	dentistry.
c.	 Most	dental	pains	are	of	an	inflammatory	origin;	therefore	the	anti-inflammatory	effects,	

not	the	antipyretic	effects,	of	NSAIDs	are	especially	valuable	in	dentistry.
d.	 Correct.	Most	dental	pains	are	of	an	inflammatory	origin;	therefore	the	anti-inflammatory	

effects	of	NSAIDs	make	them	preferable	to	other	drugs.

REF:	p.	305

9.	 ANS:	b
a.	 Delayed	onset	of	pain	relief	is	considered	a	limitation	of	NSAIDs	for	treatment	of	dental	

pain.
b.	 Correct.	The	suppression	of	swelling	is	not	a	limitation,	it	is	actually	a	therapeutic	benefit	

of	NSAIDs	for	dental	pain	and	procedures.
c.	 Inconsistent	relief	of	severe	pain	 is	considered	a	 limitation	of	NSAIDs	for	treatment	of	

dental	pain.
d.	 Loss	of	effects	with	repeated	use	is	considered	a	limitation	of	NSAIDs	for	treatment	of	

dental	pain.

REF:	p.	305
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C H A P T E R  20 

Opioid Analgesics and Antagonists

Multiple Choice
1.	 Which	 adverse	 effect	 of	 opioid	 analgesics	 is	 considered	 the	 most	 potentially	

life-threatening?
a.	 Constipation.
b.	 Physical	dependence.
c.	 Gastrointestinal	spasm.
d.	 Respiratory	depression.

2.	 Which	dose	of	codeine	provides	an	analgesic	effect	equal	to	a	10	mg	dose	of	morphine?
a.	 60	mg.
b.	 90	mg.
c.	 120	mg.
d.	 150	mg.

3.	 Which	is	NOT	a	property	of	methadone?
a.	 Extended	duration	of	action.
b.	 Blocks	opioid	receptors.
c.	 Cross-dependence	to	other	opioids.
d.	 Highly	effective	when	administered	orally.

4.	 Which	 short-acting	 opioid	 antagonist	 is	 primarily	 used	 to	 reverse	 the	 effects	 of	 opioid	
agonists?
a.	 Naloxone.
b.	 Nalorphine.
c.	 Naltrexone.
d.	 Methadone.

5.	 In	addition	to	analgesia,	which	effect	is	codeine	also	primarily	prescribed	for?
a.	 Sedation.
b.	 Antitussive.
c.	 Constipation.
d.	 Respiratory	depression.

6.	 Which	pure	opioid	agonist	is	used	frequently	in	obstetrics	during	labor	and	delivery?
a.	 Codeine.
b.	 Morphine.
c.	 Meperidine.
d.	 Methadone.
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7.	 Which	opioid	analgesic	has	the	advantage	of	cardiovascular	stability	during	cardiac	surgery?
a.	 Fentanyl.
b.	 Oxycodone.
c.	 Propoxyphene.
d.	 Dihydrocodeine.

8.	 For	which	effect	are	opioids	exclusively	prescribed	in	dentistry?
a.	 Sedation.
b.	 Analgesia.
c.	 Antitussive.
d.	 Respiratory	depression.

9.	 Mixed	opioid	agonist-antagonist	drugs	were	developed	to	reduce	which	adverse	effects?
a.	 Constipation	and	respiratory	depression.
b.	 Constipation	and	gastrointestinal	spasm.
c.	 Respiratory	depression	and	physical	dependence.
d.	 Respiratory	depression	and	gastrointestinal	spasm.

Feedback
1.	 ANS:	d

a.	 The	 most	 potentially	 life-threatening	 adverse	 effect	 of	 opioid	 analgesics	 is	 respiratory	
depression,	not	constipation.

b.	 The	 most	 potentially	 life-threatening	 adverse	 effect	 of	 opioid	 analgesics	 is	 respiratory	
depression,	not	physical	dependence.

c.	 The	 most	 potentially	 life-threatening	 adverse	 effect	 of	 opioid	 analgesics	 is	 respiratory	
depression,	not	gastrointestinal	spasms.

d.	 Correct.	The	most	potentially	life-threatening	adverse	effect	of	opioid	analgesics	is	respi-
ratory	depression.

REF:	p.	312

2.	 ANS:	c
a.	 A	60	mg	dose	of	 codeine	 is	not	 equivalent	 to	 a	10	mg	dose	of	morphine	 for	 analgesia;	

120	mg	of	codeine	is.
b.	 A	90	mg	dose	of	 codeine	 is	not	 equivalent	 to	 a	10	mg	dose	of	morphine	 for	 analgesia;	

120	mg	of	codeine	is.
c.	 Correct.	Codeine	is	a	mild	analgesic,	and	is	one	twelfth	as	potent	as	morphine.	A	120	mg	

dose	of	codeine	is	equivalent	to	a	10	mg	dose	of	morphine	for	analgesia.
d.	 A	150	mg	dose	of	codeine	is	not	equivalent	to	a	10	mg	dose	of	morphine	for	analgesia;	

120	mg	of	codeine	is.

REF:	p.	316
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3.	 ANS:	b
a.	 Methadone	is	not	an	antagonist	at	opioid	receptors;	rather	it	is	an	agonist	at	opioid	recep-

tors.	Methadone’s	extended	duration	of	action	 is	useful	when	given	once	a	day,	 to	 limit	
withdrawal	symptoms	in	patients.

b.	 Correct.	 Methadone	 is	 not	 an	 antagonist	 at	 opioid	 receptors;	 rather	 it	 is	 an	 agonist	 at	
opioid	receptors.

c.	 Methadone	is	not	an	antagonist	at	opioid	receptors;	rather	it	is	an	agonist	at	opioid	recep-
tors.	 Cross-dependence	 is	 a	 characteristic	 of	 methadone	 and	 can	 be	 useful	 in	 a	 drug	
maintenance	 program,	 because	 withdrawal	 symptoms	 can	 be	 avoided	 by	 administering	
another	opioid,	like	methadone.

d.	 Methadone	is	not	an	antagonist	at	opioid	receptors;	rather	it	is	an	agonist	at	opioid	recep-
tors.	Methadone’s	effectiveness	with	oral	administration	is	useful	for	convenience	and	ease	
of	administration	of	the	drug	in	a	drug	maintenance	program.

REF:	p.	317

4.	 ANS:	a
a.	 Correct.	The	primary	use	for	the	opioid	antagonist	naloxone	is	to	reverse	the	effects	of	

opioid	agonists.
b.	 The	primary	use	for	naloxone	is	to	reverse	the	effects	of	opioid	agonists.	Nalorphine	is	a	

mixed	agonist-antagonist	and	is	no	longer	used	as	an	opioid	antagonist	 in	patients	with	
acute	opioid	intoxication.

c.	 The	primary	use	for	naloxone	is	to	reverse	the	effects	of	opioid	agonists.	Naltrexone,	also	
an	opioid	antagonist,	is	longer-acting	than	naloxone	and	can	be	used	for	maintenance	of	
detoxified	opioid	abusing	patients.

d.	 The	primary	use	for	naloxone	is	to	reverse	the	effects	of	opioid	agonists.	Methadone	is	an	
opioid	agonist	useful	in	drug	maintenance	programs.

REF:	p.	319

5.	 ANS:	b
a.	 Codeine	 is	 primarily	 prescribed	 as	 both	 an	 analgesic	 and	 antitussive;	 sedation	 is	 not	 a	

primary	indication.
b.	 Correct.	The	antitussive	dose	of	codeine	is	low,	and	adverse	effects	are	often	insignificant;	

codeine	is	therefore	primarily	prescribed	both	as	an	analgesic	and	antitussive.
c.	 Codeine	is	primarily	prescribed	as	both	an	analgesic	and	antitussive;	constipation	is	not	a	

primary	indication.
d.	 Codeine	is	primarily	prescribed	as	both	an	analgesic	and	antitussive;	respiratory	depression	

is	not	a	primary	indication.

REF:	p.	316

6.	 ANS:	c
a.	 Meperidine,	not	codeine,	is	used	most	often	for	analgesia	during	labor	and	delivery.
b.	 Meperidine,	not	morphine,	is	used	most	often	for	analgesia	during	labor	and	delivery.
c.	 Correct.	Meperidine	is	used	for	analgesia	during	labor	and	delivery,	more	often	than	any	

other	pure	opioid	agonist.
d.	 Meperidine,	not	methadone,	is	used	most	often	for	analgesia	during	labor	and	delivery.

REF:	p.	316
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7.	 ANS:	a
a.	 Correct.	Fentanyl	is	a	choice	drug	as	a	supplement	for	general	anesthesia,	due	to	its	pro-

viding	cardiovascular	stability	throughout	surgical	procedures.
b.	 Fentanyl,	not	oxycodone,	is	a	choice	drug	as	a	supplement	for	general	anesthesia,	due	to	

its	providing	cardiovascular	stability	throughout	surgical	procedures.
c.	 Fentanyl,	not	propoxyphene,	is	a	choice	drug	as	a	supplement	for	general	anesthesia,	due	

to	its	providing	cardiovascular	stability	throughout	surgical	procedures.
d.	 Fentanyl,	not	dihydrocodeine,	is	a	choice	drug	as	a	supplement	for	general	anesthesia,	due	

to	its	providing	cardiovascular	stability	throughout	surgical	procedures.

REF:	p.	318

8.	 ANS:	b
a.	 For	dental	purposes,	opioids	are	exclusively	prescribed	for	analgesia,	not	sedation.
b.	 Correct.	For	dental	purposes,	opioids	are	exclusively	prescribed	for	analgesia,	most	often	

for	acute	pain	management	rather	than	for	chronic	pain.
c.	 For	 dental	 purposes,	 opioids	 are	 exclusively	 prescribed	 for	 analgesia,	 not	 for	 antitussive	

effects.
d.	 For	dental	 purposes,	 opioids	 are	 exclusively	 prescribed	 for	 analgesia,	 not	 for	 respiratory	

depression.

REF:	p.	321

9.	 ANS:	c
a.	 The	purpose	of	developing	mixed	opioid	agonist-antagonist	drugs	is	to	keep	the	analgesic	

components	of	opioid	drugs	and	reduce	respiratory	depression	and	physical	dependence,	
not	constipation.

b.	 The	purpose	of	developing	mixed	opioid	agonist-antagonist	drugs	is	to	keep	the	analgesic	
components	of	opioid	drugs	and	reduce	respiratory	depression	and	physical	dependence,	
not	constipation	and	gastrointestinal	spasm.

c.	 Correct.	The	high	abuse	potential	and	 life-threatening	effects	of	 respiratory	depression	
linked	to	opioid	analgesics	 influenced	the	development	of	the	opioid	agonist-antagonist	
drug	group.	The	effort	is	designed	to	keep	the	analgesic	components	of	these	drugs,	while	
reducing	respiratory	depression	and	physical	dependence.

d.	 The	purpose	of	developing	mixed	opioid	agonist-antagonist	drugs	is	to	keep	the	analgesic	
components	of	opioid	drugs	and	reduce	respiratory	depression	and	physical	dependence,	
not	gastrointestinal	spasm.

REF:	p.	318
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C H A P T E R  21 

Nonopioid Analgesics, 
Nonsteroidal Anti-inflammatory 
Drugs, and Antirheumatic and 
Antigout Drugs

Multiple Choice
1.	 Which	role	does	salicylate	therapy	play	in	the	treatment	of	rheumatoid	arthritis?

a.	 Reversal	of	joint	injury.
b.	 Halt	the	progress	of	the	disease.
c.	 Reduction	of	pain	and	inflammation.
d.	 Prevention	of	cardiovascular	disease.

2.	 Aspirin	intolerance	affects	up	to	20%	of	patients	with	which	condition?
a.	 Ulcer.
b.	 Asthma.
c.	 Pregnancy.
d.	 Liver	disease.

3.	 Which	prescription	NSAID	is	dosed	as	400	to	600	mg	every	4	to	6	hours,	with	a	maximum	
daily	dose	of	2400	mg?
a.	 Ibuprofen.
b.	 Naproxen.
c.	 Fenoprofen.
d.	 Ketoprofen.

4.	 Which	condition	is	NOT	treated	with	the	COX-2	inhibitor	celecoxib?
a.	 Osteoarthritis.
b.	 Colorectal	polyps.
c.	 Rheumatoid	arthritis.
d.	 Cardiovascular	disease.

5.	 Which	symptom	of	acetaminophen	toxicity	may	appear	earlier	than	others?
a.	 Nausea.
b.	 Jaundice.
c.	 Intraoral	bleeding.
d.	 Upper	right	quadrant	pain.
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6.	 Which	statement	is	true	regarding	combinations	of	opioids	and	nonopioid	analgesics	for	most	
dental	situations?
a.	 Individual	effects	of	each	drug	equal	a	greater	effect	than	the	sum.
b.	 The	opioid	drug	component	is	the	major	contributor	to	desired	effects.
c.	 The	nonopioid	drug	component	is	the	major	contributor	to	desired	effects.
d.	 Effective	combinations	use	equal	amounts	of	the	opioid	and	nonopioid	drug.

7.	 Which	disease-modifying	antirheumatic	drug	(DMARD)	can	cause	serious	ocular	toxicity?
a.	 Penicillamine.
b.	 Sulfasalazine.
c.	 Gold	compounds.
d.	 Hydroxychloroquine.

8.	 Which	is	understood,	concerning	acute	gouty	arthritis?
a.	 Triggers	that	precipitate	acute	gouty	arthritis.
b.	 Process	by	which	urate	crystals	cause	inflammation.
c.	 Rationale	for	apparent	gender	predilection.
d.	 Relationship	between	precipitating	events	and	urate	crystal	deposition.

9.	 Which	 drug	 is	 most	 often	 used	 for	 the	 treatment	 of	 an	 acute	 severe	 attack	 of	 gouty	
arthritis?
a.	 Colchicine.
b.	 Allopurinol.
c.	 Probenecid.
d.	 Sulfinpyrazone.

Feedback
1.	 ANS:	c

a.	 Joint	injury	in	rheumatoid	arthritis	is	irreversible.	Salicylate	therapy	provides	relief	of	pain	
and	inflammation	for	rheumatoid	patients.

b.	 The	progress	of	 the	 rheumatoid	arthritis	 is	not	halted	by	 salicylate	 therapy,	 it	 is	merely	
slowed.

c.	 Correct.	 Salicylate	 therapy	 provides	 relief	 of	 pain	 and	 inflammation	 for	 rheumatoid	
patients.	Indirectly	this	may	delay	the	development	of	crippling.

d.	 Salicylate	therapy	provides	relief	of	pain	and	inflammation	for	rheumatoid	patients;	it	does	
not	 play	 a	 role	 in	 preventing	 cardiovascular	 disease	 associated	 with	 the	 rheumatoid	
arthritis.

REF:	p.	333
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2.	 ANS:	b
a.	 Aspirin	should	be	used	with	caution	in	patients	with	ulcers	to	prevent	internal	bleeding;	

however,	up	to	20%	of	asthmatic	patients	are	intolerant	to	aspirin.
b.	 Correct.	Up	to	20%	of	asthmatic	patients	are	 intolerant	 to	salicylate	drugs,	which	then	

makes	them	intolerant	to	other	NSAIDs.
c.	 Aspirin	should	be	used	with	caution	during	pregnancy;	however,	up	to	20%	of	asthmatic	

patients	are	intolerant	to	aspirin.
d.	 Aspirin	should	be	used	with	caution	in	patients	with	liver	disease;	however,	up	to	20%	of	

asthmatic	patients	are	intolerant	to	aspirin.

REF:	p.	336

3.	 ANS:	a
a.	 Correct.	400	to	600	mg	every	4	to	6	hours,	with	a	maximum	daily	dose	of	2400	mg,	is	

the	recommended	prescription	analgesic	dose	of	ibuprofen.
b.	 400	to	600	mg	every	4	to	6	hours,	with	a	maximum	daily	dose	of	2400	mg,	is	the	recom-

mended	prescription	analgesic	dose	of	ibuprofen,	not	naproxen.
c.	 400	to	600	mg	every	4	to	6	hours,	with	a	maximum	daily	dose	of	2400	mg,	is	the	recom-

mended	prescription	analgesic	dose	of	ibuprofen,	not	fenoprofen.
d.	 400	to	600	mg	every	4	to	6	hours,	with	a	maximum	daily	dose	of	2400	mg,	is	the	recom-

mended	prescription	analgesic	dose	of	ibuprofen,	not	ketoprofen.

REF:	p.	338

4.	 ANS:	d
a.	 Cardiovascular	 disease	 is	 not	 treated	 with	 celecoxib,	 but	 colorectal	 polyps	 have	 been	

reduced	with	this	drug,	in	patients	with	familial	adenomatous	polyposis,	by	25%.
b.	 Cardiovascular	disease	is	not	treated	with	celecoxib,	but	osteoarthritis	is.
c.	 Cardiovascular	disease	is	not	treated	with	celecoxib,	but	rheumatoid	arthritis	is.
d.	 Correct.	Cardiovascular	disease	is	not	treated	with	celecoxib;	celecoxib	has	been	known	

to	increase	the	incidence	of	serious	cardiovascular	events.

REF:	p.	343

5.	 ANS:	c
a.	 Nausea	is	a	later	sign	of	liver	damage;	an	early	sign	of	acetaminophen	toxicity	is	intraoral	

bleeding.
b.	 Jaundice	is	a	later	sign	of	liver	damage;	an	early	sign	of	acetaminophen	toxicity	is	intraoral	

bleeding.
c.	 Correct.	In	its	early	stages,	acetaminophen	toxicity	impairs	the	synthesis	of	blood	coagula-

tion	factors	in	the	liver,	which	can	manifest	as	intraoral	bleeding.
d.	 Liver	pain	 is	not	necessarily	an	early	 sign	of	acetaminophen	 toxicity;	however,	 intraoral	

bleeding	is.

REF:	p.	347
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6.	 ANS:	c
a.	 Individual	effects	of	each	drug	component,	at	the	very	most,	have	an	additive	effect,	rather	

than	an	effect	that	is	greater	than	the	sum	of	the	opioid-nonopioid	combination.
b.	 Opioid	drugs	are	not	the	major	contributor	to	adverse	effects	when	combined	with	nono-

pioid	analgesics.	The	nonopioid	drug	is	often	the	greater	contributor	to	desired	effects	of	
analgesia.

c.	 Correct.	Studies	confirm	that	the	nonopioid	drug	is	often	the	greater	contributor	to	the	
desired	effects	of	analgesia,	when	opioids	and	nonopioid	analgesics	are	combined.

d.	 The	 most	 effective	 combination	 of	 opioid	 and	 nonopioid	 drugs	 includes	 the	 optimal	
amount	of	each	drug,	not	equal	amounts	of	each	drug.

REF:	p.	348

7.	 ANS:	d
a.	 Patients	taking	hydroxychloroquine,	not	penicillamine,	may	experience	ocular	toxicity.
b.	 Patients	taking	hydroxychloroquine,	not	sulfasalazine,	may	experience	ocular	toxicity.
c.	 Patients	 taking	 hydroxychloroquine,	 not	 gold	 compounds,	 may	 experience	 ocular	

toxicity.
d.	 Correct.	Due	to	the	adverse	effect	of	ocular	 toxicity,	patients	 taking	antimalarial	drugs,	

such	as	hydroxychloroquine,	must	be	monitored	by	an	ophthalmologist.

REF:	p.	351

8.	 ANS:	a
a.	 Correct.	 It	 is	 a	 known	 fact	 that	 acute	 gouty	 arthritis	 is	 precipitated	 by	 events	 such	 as	

surgery,	injury,	alcohol	ingestion,	or	walking.
b.	 The	process	of	how	urate	crystals	cause	the	inflammatory	response	is	unknown;	however,	

it	is	understood	that	acute	gouty	arthritis	is	precipitated	by	an	event.
c.	 The	reason	that	 less	 than	10%	of	gout	cases	arise	 in	women	 is	unknown;	however,	 it	 is	

understood	that	acute	gouty	arthritis	is	precipitated	by	an	event.
d.	 The	 relationship	between	precipitating	 events	 and	urate	 crystal	 deposition	 is	 unknown;	

however,	it	is	understood	that	acute	gouty	arthritis	is	precipitated	by	an	event.

REF:	p.	353

9.	 ANS:	a
a.	 Correct.	 Colchicine	 is	 the	 drug	 most	 often	 used	 for	 an	 acute	 severe	 attack	 of	 gouty	

arthritis.
b.	 Colchicine,	not	allopurinol,	is	the	drug	most	often	used	for	an	acute	severe	attack	of	gouty	

arthritis.
c.	 Colchicine,	not	probenecid,	is	the	drug	most	often	used	for	an	acute	severe	attack	of	gouty	

arthritis.
d.	 Colchicine,	not	sulfinpyrazone,	is	the	drug	most	often	used	for	an	acute	severe	attack	of	

gouty	arthritis.

REF:	p.	354
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C H A P T E R  22 

Histamine and Histamine 
Antagonists

Multiple Choice
1.	 In	addition	to	mast	cells,	histamine	is	stored	within	which	type	of	white	blood	cell?

a.	 Basophil.
b.	 Monocyte.
c.	 Neutrophil.
d.	 Phagocyte.

2.	 Which	histamine	receptor	produces	effects	in	the	gastrointestinal	system?
a.	 H1.
b.	 H2.
c.	 H3.
d.	 H4.

3.	 Which	toxic	effect	of	histamine	is	most	likely	to	lead	to	death,	if	untreated?
a.	 Dyspnea.
b.	 Headache.
c.	 Histamine	shock.
d.	 Cutaneous	flushing.

4.	 Which	is	the	correct	mechanism	of	action	of	histamine	antagonists?
a.	 Inhibit	the	breakdown	of	histamine.
b.	 Decrease	the	production	of	histamine.
c.	 Compete	with	histamine	for	receptor	sites.
d.	 Block	the	release	of	histamine	from	mast	cells	and	basophils.

5.	 The	sedative	effects	of	antihistamines	are	produced	where?
a.	 CNS.
b.	 Periphery.
c.	 Respiratory	system.
d.	 Gastrointestinal	system.

6.	 In	which	case	is	a	H1	antihistamine	of	little	value?
a.	 Acute	urticaria.
b.	 Seasonal	hay	fever.
c.	 Anti-motion	sickness.
d.	 Systemic	anaphylaxis.
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7.	 In	general,	of	the	first-generation	antihistamines,	which	H1	antihistamine	drug	group	pro-
duces	the	fewest	sedative	effects?
a.	 Alkylamines.
b.	 Phenothiazines.
c.	 Ethanolamines.
d.	 Ethylenediamines.

8.	 Which	drug	was	first	discovered	capable	of	blocking	the	H2	receptor?
a.	 Ranitidine.
b.	 Metiamide.
c.	 Cimetidine.
d.	 Burimamide.

9.	 Superior	drugs	have	replaced	H2	antihistamines	in	which	condition?
a.	 Gastroduodenal	ulcers.
b.	 Upper	gastrointestinal	bleeding.
c.	 Symptomatic	relief	of	acid	indigestion.
d.	 Prevention	of	gastric	aspiration	in	general	anesthesia.

10.	 Which	is	a	suspected,	but	not	proven,	adverse	effect	of	cimetidine?
a.	 Minor	CNS	symptoms.
b.	 Occurrence	of	gastric	cancer.
c.	 Reversible	endocrine	symptoms.
d.	 Increased	blood	concentrations	of	specific	drugs.

Feedback
1.	 ANS:	a

a.	 Correct.	Basophils	are	white	blood	cells	that	store	and	release	histamine.
b.	 Basophils,	not	monocytes,	are	white	blood	cells	that	store	and	release	histamine.
c.	 Basophils,	not	neutrophils,	are	white	blood	cells	that	store	and	release	histamine.
d.	 Basophils,	not	phagocytes,	are	white	blood	cells	that	store	and	release	histamine.

REF:	p.	359

2.	 ANS:	b
a.	 H1	receptors	produce	effects	in	smooth	muscle.	The	receptor	that	produces	gastric	effects	

is	the	H2	receptor.
b.	 Correct.	The	gastric	 secretory	 cells	 are	 very	 susceptible	 to	histamine;	 the	H2	 receptor	

influences	this	gastric	effect.
c.	 The	receptor	that	produces	gastric	effects	is	the	H2	receptor,	not	the	H3	receptor.
d.	 The	receptor	that	produces	gastric	effects	is	the	H2	receptor,	not	the	H4	receptor.

REF:	p.	362
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3.	 ANS:	c
a.	 Dyspnea	is	less	likely	to	result	in	death	than	histamine	shock.
b.	 A	headache	is	less	likely	to	result	in	death	than	histamine	shock.
c.	 Correct.	Histamine	shock,	if	left	untreated,	leads	to	circulatory	failure	resulting	in	death.
d.	 Cutaneous	flushing	is	less	likely	to	result	in	death	than	histamine	shock.

REF:	p.	362

4.	 ANS:	c
a.	 Histamine	antagonists	have	no	effect	on	the	production,	release,	or	breakdown	of	hista-

mine;	their	action	originates	from	the	blockage	of	histamine	receptor	sites.
b.	 Histamine	antagonists	have	no	effect	on	the	production,	release,	or	breakdown	of	hista-

mine;	their	action	originates	from	the	blockage	of	histamine	receptor	sites.
c.	 Correct.	Histamine	 antagonists	 (antihistamines)	 compete	 for	histamine	 receptor	 sites,	

thereby	blocking	the	actions	of	histamine.
d.	 Histamine	antagonists	have	no	effect	on	the	production,	release,	or	breakdown	of	hista-

mine;	their	action	originates	from	the	blockage	of	histamine	receptor	sites.

REF:	p.	362

5.	 ANS:	a
a.	 Correct.	Sedation	is	produced	when	antihistamines	block	the	H1	receptors	in	the	CNS.
b.	 Sedation	is	produced	when	antihistamines	block	the	H1	receptors	in	the	CNS,	not	in	the	

periphery.
c.	 Sedation	is	produced	when	antihistamines	block	the	H1	receptors	in	the	CNS,	not	the	

respiratory	system.
d.	 Sedation	is	produced	when	antihistamines	block	the	H1	receptors	in	the	CNS,	not	in	the	

gastrointestinal	system.

REF:	p.	365

6.	 ANS:	d
a.	 H1	 antihistamines	 are	 valuable	 to	 the	 treatment	 of	 allergic	 dermatoses,	 such	 as	 acute	

urticaria.	H1	antihistamines	are	inconsequential	in	treating	systemic	anaphylaxis.
b.	 H1	antihistamines	are	valuable	to	the	treatment	of	seasonal	allergies	because	they	provide	

relief	 of	 sneezing,	 itching,	 and	 watering	 of	 the	 eyes	 and	 nose.	 H1	 antihistamines	 are	
inconsequential	in	treating	systemic	anaphylaxis.

c.	 H1	antihistamines	are	valuable	to	the	treatment	of	motion	sickness	but	are	inconsequen-
tial	to	the	treatment	of	systemic	anaphylaxis.

d.	 Correct.	H1	antihistamines	provide	no	relief	to	the	extensive	hypotension	and	broncho-
spasm	that	are	characteristic	of	a	systemic	anaphylactic	reaction;	the	drug	of	choice	for	
these	events	is	epinephrine.

REF:	p.	365
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7.	 ANS:	a
a.	 Correct.	The	alkylamine	H1	antihistamines	produce	the	least	sedating	effects.

Example:	chlorpheniramine.
b.	 Phenothiazines	 (e.g.,	 promethazine)	 produce	 the	 most	 sedating	 effects,	 whereas	 alkyl-

amines	produce	the	least	sedating	effects.
c.	 Ethanolamines	 (e.g.,	 diphenhydramine)	 produce	 significant	 sedating	 effects,	 whereas	

alkylamines	produce	the	least	sedating	effects.
d.	 Ethylenediamines	(e.g.,	pyrilamine)	produce	intermediate	sedating	effects,	whereas	alkyl-

amines	produce	the	least	sedating	effects.

REF:	p.	365

8.	 ANS:	d
a.	 Burimamide,	 not	 ranitidine,	 was	 the	 first	 drug	 discovered	 capable	 of	 blocking	 the	 H2	

receptor.	Ranitidine	was	developed	after	metiamide,	burimamide,	and	cimetidine.
b.	 Burimamide,	not	metiamide,	was	 the	first	drug	discovered	capable	of	blocking	 the	H2	

receptor;	metiamide	was	discovered	and	tested	after	burimamide.
c.	 Burimamide,	not	 cimetidine,	was	 the	first	drug	discovered	capable	of	blocking	 the	H2	

receptor.	Cimetidine	was	developed	after	metiamide	and	burimamide.
d.	 Correct.	 Burimamide	 was	 the	 first	 drug	 discovered	 capable	 of	 blocking	 the	 H2	

receptor.

REF:	p.	368

9.	 ANS:	a
a.	 Correct.	The	use	of	prescription	H2	antihistamines	has	decreased	due	to	the	development	

of	superior	drugs,	proton	pump	inhibitors,	for	treating	gastroduodenal	ulcers.
b.	 H2	antihistamines	are	still	used	to	treat	upper	gastrointestinal	bleeding.
c.	 H2	antihistamines	are	still	used	to	provide	symptomatic	relief	of	acid	indigestion.
d.	 H2	antihistamines	are	still	used	to	prevent	gastric	aspiration	during	general	anesthesia.

REF:	p.	370

10.	 ANS:	b
a.	 Minor	 CNS	 symptoms	 are	 a	 common	 and	 proven	 adverse	 effect	 of	 cimetidine,	 but	

cimetidine	has	not	been	proven	to	be	a	carcinogen.
b.	 Correct.	Gastric	cancer	has	been	detected	in	patients	treated	with	cimetidine,	but	cimeti-

dine	has	not	been	proven	to	be	a	carcinogen.
c.	 Cimetidine	is	proven	to	exert	reversible,	minor	effects	on	endocrine	function,	but	cimeti-

dine	has	not	been	proven	to	be	a	carcinogen.
d.	 It	 is	 proven	 that	 cimetidine	 increases	 the	 blood	 concentrations	 of	 specific	 drugs,	 but	

cimetidine	has	not	been	proven	to	be	a	carcinogen.

REF:	p.	370
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C H A P T E R  23 

Drugs for Treating Orofacial 
Pain Syndromes

Multiple Choice
1.	 Which	antimigraine	drug	is	available	in	a	nasal	spray?

a.	 Ergotamine.
b.	 Promethazine.
c.	 Isometheptene.
d.	 Dihydroergotamine.

2.	 Which	triptan	drug	was	first	used	as	a	symptomatic	treatment	for	migraines?
a.	 Eletriptan.
b.	 Rizatriptan.
c.	 Naratriptan.
d.	 Sumatriptan.

3.	 Which	triptan	drug	has	the	longest	half-life?
a.	 Naratriptan.
b.	 Sumatriptan.
c.	 Frovatriptan.
d.	 Zolmitriptan.

4.	 The	 antimigraine	 and	 antinausea	 effects	 of	 triptan	 drugs	 are	 credited	 to	 being	 selective	
ligands	(drugs	that	bind)	for	which	5-hydroxytryptamine	(5-HT)	receptors?
a.	 5-HT2	and	5-HT4.
b.	 5-HT4	and	5-HT7.
c.	 5-HT1D/1B	and	5-HT3.
d.	 5-HT2B/2C	and	5-HT7.

5.	 Which	antimigraine	treatment	approach	achieves	the	most	successful	results?
a.	 Stepped	care.
b.	 Stratified	care.
c.	 Hospitalization.
d.	 Preventive	management.

6.	 Methysergide	and	methylergonovine	require	which	drug	schedule?
a.	 6	months	of	drug	therapy	with	a	30	day	drug	holiday.
b.	 6	months	of	drug	therapy	with	a	6	month	drug	holiday.
c.	 12	months	of	drug	therapy	with	a	30	day	drug	holiday.
d.	 12	months	of	drug	therapy	with	a	6	month	drug	holiday.

http://dentalebooks.com



23—DrugS fOr TreaTing OrOfacial Pain SynDrOmeS	 103

7.	 Which	centrally	acting	muscle	relaxant	is	considered	an	added	abuse	risk	and	should	only	
be	used	on	a	short-term	basis?
a.	 Baclofen.
b.	 Metaxalone.
c.	 Carisoprodol.
d.	 Cyclobenzaprine.

8.	 Which	drug	is	the	standard	for	managing	trigeminal	neuralgia	pain?
a.	 Gabapentin.
b.	 Lamotrigine.
c.	 Oxcarbazepine.
d.	 Carbamazepine.

9.	 Which	topical	agent	is	most	effective	on	oral	mucous	membranes?
a.	 Gel	base.
b.	 Mouth	rinse.
c.	 Dissolvable	tablets.
d.	 Pluronic	lecithin	organogel	(PLO).

10.	 Selective	serotonin	reuptake	inhibitors	(SSRIs)	are	LEAST	beneficial	for	which	use?
a.	 Analgesia	for	headaches	and	other	chronic	pain.
b.	 Combined	with	a	tricyclic	antidepressant	to	treat	fibromyalgia.
c.	 To	treat	depression	with	minimal	sedation.
d.	 Anxiety	and	obsessive	compulsive	behavior	relief	in	patients	with	chronic	pain.

Feedback
1.	 ANS:	d

a.	 Ergotamine	is	available	as	an	oral	tablet	or	as	a	suppository,	but	it	 is	not	available	as	a	
nasal	spray.

b.	 Promethazine,	an	antiemetic,	is	available	in	oral	tablet,	suppository,	and	parenteral	forms,	
but	it	is	not	available	as	a	nasal	spray.

c.	 Isometheptene	is	available	for	oral	use,	not	as	a	nasal	spray.
d.	 Correct.	Dihydroergotamine	is	available	for	parenteral	use	or	in	a	nasal	spray.	The	bio-

availability	of	the	drug	is	less	than	65%	in	the	nasal	spray	form.

REF:	p.	379

2.	 ANS:	d
a.	 Sumatriptan,	not	eletriptan,	was	the	first	triptan	drug	to	be	used	as	a	symptomatic	treat-

ment	for	migraines.
b.	 Sumatriptan,	not	rizatriptan,	was	the	first	triptan	drug	to	be	used	as	a	symptomatic	treat-

ment	for	migraines.
c.	 Sumatriptan,	 not	 naratriptan,	 was	 the	 first	 triptan	 drug	 to	 be	 used	 as	 a	 symptomatic	

treatment	for	migraines.
d.	 Correct.	Sumatriptan	was	the	first	triptan	drug	to	be	used	as	a	symptomatic	treatment	

for	migraines.

REF:	p.	380
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3.	 ANS:	c
a.	 The	half-life	of	naratriptan	is	6	hours;	frovatriptan	has	the	longest	half-life	of	any	triptan	

drug.
b.	 The	half-life	of	sumatriptan	is	2	hours,	the	shortest	of	all	of	the	triptan	drugs.	Frovatriptan	

has	the	longest	half-life	of	any	triptan	drug.
c.	 Correct.	The	half-life	of	frovatriptan	is	26	hours,	the	longest	of	any	of	the	triptan	drugs.
d.	 The	half-life	of	zolmitriptan	is	3	hours;	frovatriptan	has	the	longest	half-life	of	any	triptan	

drug.

REF:	p.	381

4.	 ANS:	c
a.	 Triptan	drugs	do	not	have	agonist	effects	on	5-HT2	and	5-HT4	receptors.	Triptan	drugs	

are	 selective	 agonists	 for	 the	5-HT1D/1B	 receptors,	which	produce	 antimigraine	 effects,	
and	are	antagonists	at	the	5-HT3	receptor,	which	relieves	nausea.

b.	 Triptan	drugs	do	not	have	agonist	effects	on	5-HT4	and	5-HT7	receptors.	Triptan	drugs	
are	 selective	 agonists	 for	 the	5-HT1D/1B	 receptors,	which	produce	 antimigraine	 effects,	
and	are	antagonists	at	the	5-HT3	receptor,	which	relieves	nausea.

c.	 Correct.	Triptan	drugs	have	selective	agonist	effects	for	the	5-HT1D/1B	receptors,	which	
produce	antimigraine	effects,	and	are	antagonists	at	the	5-HT3	receptor,	which	relieves	
nausea.

d.	 Triptan	drugs	do	not	have	agonist	 effects	on	5-HT2B/2C	 and	5-HT7	 receptors.	Triptan	
drugs	 are	 selective	 agonists	 for	 the	 5-HT1D/1B	 receptors,	 which	 produce	 antimigraine	
effects,	and	are	antagonists	at	the	5-HT3	receptor,	which	relieves	nausea.

REF:	p.	377

5.	 ANS:	b
a.	 Stepped	care	is	sequential	and	may	delay	achieving	therapeutic	benefits,	which	may	result	

in	 discouragement	 and,	 eventually,	 abandonment	 of	 care.	 Stratified	 care	 is	 successful	
because	it	minimizes	long	delays	in	achieving	therapeutic	benefits.

b.	 Correct.	The	stratified	care	approach	in	treatment	of	migraine	headaches	considers	all	
factors	of	headaches	and	gives	appropriate	treatment	for	specific	situations.	The	stratified	
care	 approach	 is	 successful	 because	 it	 minimizes	 long	 delays	 in	 achieving	 therapeutic	
benefits.

c.	 Few	patients	require	hospitalization	for	migraine	headaches.	Stratified	care	is	successful	
because	it	minimizes	long	delays	in	achieving	therapeutic	benefits.

d.	 Preventive	management	may	not	be	successful	for	all	migraine	patients.	Stratified	care	is	
successful	because	it	minimizes	long	delays	in	achieving	therapeutic	benefits,	depending	
on	patient	needs.

REF:	p.	382
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6.	 ANS:	a
a.	 Correct.	Fibrosis	is	an	adverse	effect	of	long-term	methysergide	and	methylergonovine	

use;	patients	are	recommended	to	have	a	30	day	drug	holiday	after	6	months	of	treatment	
to	be	evaluated	for	fibrotic	reactions.

b.	 Fibrosis	 is	 an	 adverse	 effect	 of	 long-term	 use	 of	 methysergide	 and	 methylergonovine;	
patients	are	recommended	to	have	a	30	day	drug	holiday,	as	opposed	to	a	6	month	drug	
holiday,	after	6	months	of	treatment,	to	be	evaluated	for	fibrotic	reactions.

c.	 Fibrosis	 is	 an	 adverse	 effect	 of	 long-term	 methysergide	 and	 methylergonovine	 use;	
patients	are	recommended	to	have	a	30	day	drug	holiday	after	6	months,	as	opposed	to	
12	months,	of	treatment,	to	be	evaluated	for	fibrotic	reactions.

d.	 Fibrosis	 is	 an	 adverse	 effect	 of	 long-term	 methysergide	 and	 methylergonovine	 use;	
patients	are	recommended	to	have	a	30	day	drug	holiday	after	6	months	of	treatment,	to	
be	evaluated	for	fibrotic	reactions.	12	months	of	drug	therapy	with	a	6	month	drug	holiday	
is	not	recommended.

REF:	p.	382

7.	 ANS:	c
a.	 Carisoprodol,	not	baclofen,	is	a	centrally	acting	muscle	relaxant	on	the	National	Institute	

on	Drug	Abuse	list;	it	should	only	be	used	on	a	short-term	basis.
b.	 Carisoprodol,	 not	 metaxalone,	 is	 a	 centrally	 acting	 muscle	 relaxant	 on	 the	 National	

Institute	on	Drug	Abuse	list;	it	should	only	be	used	on	a	short-term	basis.
c.	 Correct.	Carisoprodol	is	a	centrally	acting	muscle	relaxant	on	the	National	Institute	on	

Drug	Abuse	list	and	should	only	be	used	on	a	short-term	basis.
d.	 Carisoprodol,	not	cyclobenzaprine,	is	a	centrally	acting	muscle	relaxant	on	the	National	

Institute	on	Drug	Abuse	list;	it	should	only	be	used	on	a	short-term	basis.

REF:	p.	385

8.	 ANS:	d
a.	 Gabapentin	is	useful	in	treating	trigeminal	neuralgia,	but	carbamazepine	is	the	standard	

other	drugs	for	this	condition	are	compared	to.
b.	 Lamotrigine	is	useful	in	treating	trigeminal	neuralgia,	but	carbamazepine	is	the	standard	

other	drugs	for	this	condition	are	compared	to.
c.	 Oxcarbazepine	is	useful	in	treating	trigeminal	neuralgia,	but	carbamazepine	is	the	stan-

dard	other	drugs	for	this	condition	are	compared	to.
d.	 Correct.	For	the	treatment	of	trigeminal	neuralgia	pain,	carbamazepine	is	the	standard	

other	drugs	for	this	condition	are	compared	to.

REF:	p.	387
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9.	 ANS:	a
a.	 Correct.	Intraoral	gel	bases,	such	as	Orabase,	are	topical	gels	designed	to	adhere	to,	and	

penetrate,	the	mucous	membrane,	allowing	the	drug	to	penetrate	to	the	site	of	action.
b.	 Drugs	can	be	administered	as	a	mouth	rinse,	but	the	adhesion	to	the	mucous	membranes	

is	poor	when	compared	to	an	intraoral	gel	base.
c.	 Drugs	can	be	administered	in	dissolvable	tablets,	but	the	adhesion	to	the	mucous	mem-

branes	is	poor	when	compared	to	an	intraoral	gel	base.
d.	 Drugs	 administered	 in	 a	 PLO	 are	 intended	 for	 topical	 use	 on	 the	 epidermis,	 not	 the	

mucous	membranes;	the	principle	is	the	same	for	a	PLO	as	an	intraoral	gel	base.

REF:	p.	389

10.	 ANS:	a
a.	 Correct.	Selective	serotonin	reuptake	inhibitors	(SSRIs)	have	poor	effects	as	analgesics	

for	headaches	and	other	chronic	pain.
b.	 Selective	serotonin	reuptake	inhibitors	(SSRIs)	have	poor	effects	as	analgesics	for	head-

aches	 and	 other	 chronic	 pain,	 but	 they	 are	 beneficial	 when	 combined	 with	 a	 tricyclic	
antidepressant	to	treat	fibromyalgia.

c.	 Selective	serotonin	reuptake	inhibitors	(SSRIs)	have	poor	effects	as	analgesics	for	head-
aches	 and	 other	 chronic	 pain,	 but	 they	 are	 beneficial	 in	 treating	 depression	 with	 less	
sedation	than	tricyclic	antidepressants.

d.	 Selective	serotonin	reuptake	inhibitors	(SSRIs)	have	poor	effects	as	analgesics	for	head-
aches	 and	 other	 chronic	 pain;	 they	 are	 beneficial	 when	 used	 to	 provide	 anxiety	 and	
obsessive	compulsive	behavior	relief	in	patients	with	chronic	pain.

REF:	p.	383
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C H A P T E R  24 

Antiarrhythmic Drugs

Multiple Choice
1.	 The	pacemaker	impulse	is	started	in	which	portion	of	the	cardiac	conduction	system?

a.	 Bundle	of	His.
b.	 Purkinje	fibers.
c.	 Sinoatrial	(SA)	node.
d.	 Atrioventricular	(AV)	node.

2.	 The	period	of	time	in	which	another	action	potential	cannot	be	initiated	is	called
a.	 phase	4	depolarization.
b.	 action	potential	duration	(APD).
c.	 effective	refractory	period	(ERP).
d.	 maximum	diastolic	potential	(MDP).

3.	 Which	ion	influx	through	“fast	channels”	is	responsible	for	phase	0	depolarization?
a.	 K+.
b.	 Na+.
c.	 Ca++.
d.	 Mg++.

4.	 Which	alteration	in	impulse	conduction	leads	to	atrial	fibrillation?
a.	 Reentry.
b.	 Heart	block.
c.	 Tachycardia.
d.	 Fast	response.

5.	 Which	is	NOT	a	contributor	to	the	ventricular	tachyarrhythmia,	torsades	de	pointes?
a.	 Short	QT	interval.
b.	 Hypomagnesemia.
c.	 Multiple	waves	of	reentry.
d.	 Selective	K+	channel	blocking	drugs.

6.	 Which	is	most	likely	to	produce	lupus-like	adverse	effects	with	long-term	use?
a.	 Quinidine.
b.	 Lidocaine.
c.	 Procainamide.
d.	 Disopyramide.
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7.	 Which	 class	 of	 antiarrhythmic	 drugs	 blocks	 K+	 channels	 and	 delays	 phase	 3	
depolarization?
a.	 Class	I.
b.	 Class	II.
c.	 Class	III.
d.	 Class	IV.

8.	 Which	drug	is	considered	the	prototype	of	class	II	antiarrhythmics?
a.	 Esmolol.
b.	 Acebutolol.
c.	 Metoprolol.
d.	 Propranolol.

9.	 Which	class	III	antiarrhythmic	drug	may	elicit	changes	in	thyroid	function?
a.	 Ibutilide.
b.	 Bretylium.
c.	 Dofetilide.
d.	 Amiodarone.

10.	 Which	unique	antiarrhythmic	drug	produces	short-lived	(seconds)	therapeutic	benefits	and	
adverse	effects?
a.	 Diltiazem.
b.	 Verapamil.
c.	 Adenosine.
d.	 Magnesium.

Feedback
1.	 ANS:	c

a.	 The	 pacemaker	 impulse	 is	 started	 in	 the	 sinoatrial	 (SA)	 node,	 then	 it	 travels	 to	 the	
atrioventricular	(AV)	node,	after	which	it	goes	through	the	bundle	of	His.

b.	 The	pacemaker	impulse	is	started	in	the	sinoatrial	(SA)	node,	and	it	ends	in	the	Purkinje	
fibers	at	the	ventricular	muscle	cells.

c.	 Correct.	The	pacemaker	impulse	is	started	in	the	sinoatrial	(SA)	node.
d.	 The	pacemaker	impulse	is	started	in	the	sinoatrial	(SA)	node,	and	then	it	travels	to	the	

atrioventricular	(AV)	node.

REF:	p.	393
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2.	 ANS:	c
a.	 The	 effective	 refractory	 period	 (ERP)	 is	 a	 period	 of	 time	 after	 the	 start	 of	 an	 action	

potential,	in	which	another	action	potential	cannot	begin.	Phase	4	depolarization	refers	
to	the	period	leading	up	to	the	generation	of	rapid	depolarization.

b.	 The	 effective	 refractory	 period	 (ERP),	 not	 the	 action	 potential	 duration	 (APD),	 is	 a	
period	of	 time	after	 the	 start	of	an	action	potential,	 in	which	another	action	potential	
cannot	begin.

c.	 Correct.	The	effective	refractory	period	(ERP)	is	a	period	of	time	after	the	start	of	an	
action	potential,	in	which	another	action	potential	cannot	begin.

d.	 The	effective	refractory	period	(ERP),	not	the	maximum	diastolic	potential	(MDP),	is	a	
period	of	 time	after	 the	 start	of	an	action	potential,	 in	which	another	action	potential	
cannot	begin.

REF:	p.	393

3.	 ANS:	b
a.	 Na+,	 not	 K+,	 ion	 influx	 through	 “fast	 channels”	 is	 responsible	 for	 phase	 0	

depolarization.
b.	 Correct.	 Na+	 ion	 influx	 through	 “fast	 channels”	 is	 responsible	 for	 phase	 0	

depolarization.
c.	 Na+,	 not	 Ca++,	 ion	 influx	 through	 “fast	 channels”	 is	 responsible	 for	 phase	 0	

depolarization.
d.	 Na+,	 not	 Mg++,	 ion	 influx	 through	 “fast	 channels”	 is	 responsible	 for	 phase	 0	

depolarization.

REF:	p.	393

4.	 ANS:	a
a.	 Correct.	Reentry	is	the	alteration	in	impulse	conduction	that	leads	to	atrial	fibrillation.
b.	 Reentry,	 not	 heart	 block,	 is	 the	 alteration	 in	 impulse	 conduction	 that	 leads	 to	 atrial	

fibrillation.
c.	 Reentry,	 not	 tachycardia,	 is	 the	 alteration	 in	 impulse	 conduction	 that	 leads	 to	 atrial	

fibrillation.
d.	 Reentry,	 not	 fast	 response,	 is	 the	 alteration	 in	 impulse	 conduction	 that	 leads	 to	 atrial	

fibrillation.

REF:	p.	396

5.	 ANS:	a
a.	 Correct.	Long	QT,	not	short	QT,	is	a	contributor	to	torsades	de	pointes.
b.	 Hypomagnesemia	may	contribute	to	the	incidence	of	torsades	de	pointes.
c.	 Multiple	waves	of	reentry	are	the	disturbance	in	heart	rhythm	that	initiates	the	torsades	

de	pointes.
d.	 Selective	K+	channel	blocking	drugs	increase	the	QT	interval	and	can	cause	early	after-

depolarizations,	contributing	to	torsades	de	pointes.

REF:	p.	396
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6.	 ANS:	c
a.	 Procainamide,	much	more	likely	than	quinidine,	can	produce	lupus-like	adverse	effects	

with	long-term	use.
b.	 Procainamide,	not	lidocaine,	may	produce	lupus-like	adverse	effects	with	long-term	use.
c.	 Correct.	 Procainamide	 is	 a	 type	 I	 antiarrhythmic	 drug	 that	 may	 produce	 lupus-like	

adverse	effects	with	long-term	use.
d.	 Procainamide,	not	disopyramide,	may	produce	lupus-like	adverse	effects	with	long-term	

use.

REF:	p.	402

7.	 ANS:	c
a.	 Class	I	drugs	reduce	the	Na+	current,	while	class	III	antiarrhythmic	drugs	block	K+	chan-

nels	and	delay	phase	3	depolarization.
b.	 Class	II	drugs	are	composed	of	β-adrenergic-blocking	drugs,	while	class	III	antiarrhyth-

mic	drugs	block	K+	channels	and	delay	phase	3	depolarization.
c.	 Correct.	 Class	 III	 antiarrhythmic	 drugs	 block	 K+	 channels	 and	 delay	 phase	 3	

depolarization.
d.	 Class	IV	drugs	are	selective	Ca++	channel	blockers,	while	class	III	antiarrhythmic	drugs	

block	K+	channels	and	delay	phase	3	depolarization.

REF:	p.	399

8.	 ANS:	d
a.	 The	prototype	drug	of	the	class	II	antiarrhythmic	drugs	is	propranolol,	not	esmolol.
b.	 The	prototype	drug	of	the	class	II	antiarrhythmic	drugs	is	propranolol,	not	acebutolol.
c.	 The	prototype	drug	of	the	class	II	antiarrhythmic	drugs	is	propranolol,	not	metoprolol.
d.	 Correct.	The	prototype	drug	of	the	class	II	antiarrhythmic	drugs	is	propranolol.

REF:	p.	404

9.	 ANS:	d
a.	 Amiodarone,	not	ibutilide,	is	a	class	III	antiarrhythmic	drug	that	may	elicit	changes	in	

thyroid	function,	because	it	is	somewhat	similar	to	a	thyroid	hormone.
b.	 Amiodarone,	not	bretylium,	is	a	class	III	antiarrhythmic	drug	that	may	elicit	changes	in	

thyroid	function,	because	it	is	somewhat	similar	to	a	thyroid	hormone.
c.	 Amiodarone,	not	dofetilide,	is	a	class	III	antiarrhythmic	drug	that	may	elicit	changes	in	

thyroid	function,	because	it	is	somewhat	similar	to	a	thyroid	hormone.
d.	 Correct.	 Amiodarone	 is	 a	 class	 III	 antiarrhythmic	 drug	 that	 is	 similar	 to	 a	 thyroid	

hormone;	it	can	induce	hyperthyroidism,	but	more	often	hypothyroidism.

REF:	p.	406
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10.	 ANS:	c
a.	 Adenosine,	 not	 diltiazem,	 provides	 these	 short-lived	 therapeutic	 benefits	 as	 well	 as	

adverse	effects.
b.	 Adenosine,	 not	 verapamil,	 provides	 these	 short-lived	 therapeutic	 benefits	 as	 well	 as	

adverse	effects.
c.	 Correct.	Adenosine	is	the	antiarrhythmic	drug	that	is	unique	in	its	profile	and	results	in	

short-lived	therapeutic	benefits,	as	well	as	adverse	effects.
d.	 Adenosine,	 not	 magnesium,	 provides	 these	 short-lived	 therapeutic	 benefits	 as	 well	 as	

adverse	effects.

REF:	pp.	406–407
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C H A P T E R  25 

Drugs Used in Heart Failure

Multiple Choice
1.	 Which	occurs	first,	in	the	initial	development	of	heart	failure?

a.	 “Forward”	heart	failure.
b.	 Venous	hypertension	and	edema.
c.	 The	heart	adapts	to	the	decreased	ability	to	pump	blood.
d.	 The	heart	enlarges	to	compensate	for	increased	workload.

2.	 Thiazide	diuretic	drugs	produce	each	effect,	EXCEPT
a.	 increased	sodium	excretion.
b.	 decreased	blood	volume.
c.	 decreased	wall	tension	in	the	cardiac	muscle.
d.	 increased	oxygen	demand	of	the	cardiac	muscle.

3.	 Aldosterone	antagonists	have	which	effect?
a.	 Block	the	loss	of	K+	in	the	kidney.
b.	 Block	the	loss	of	Na+	in	the	kidney.
c.	 Have	greater	diuretic	effect	than	thiazide	diuretics.
d.	 Increase	the	loss	of	Mg++	in	the	kidney.

4.	 Which	β-adrenoceptor	blocker	also	blocks	α1-adrenoceptors	in	patients	with	heart	failure?
a.	 Betaxolol.
b.	 Carvedilol.
c.	 Bisoprolol.
d.	 Metoprolol.

5.	 Digoxin	produces	which	effect	on	the	heart?
a.	 Atrial	flutter.
b.	 Increases	heart	rate.
c.	 Increases	the	force	of	contraction.
d.	 Enlargement	of	the	cardiac	muscle.

6.	 Which	effect	of	digoxin	is	reversed	in	patients	with	congestive	heart	failure?
a.	 Diuresis.
b.	 Vasoconstriction.
c.	 Heart	rate	reduction.
d.	 Increase	in	myocardial	contractility.
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7.	 The	toxic	effects	of	digoxin	become	apparent	at	which	blood	concentration?
a.	 0.5	ng/mL.
b.	 0.7	ng/mL.
c.	 1.2	mg/mL.
d.	 2.3	ng/mL.

8.	 A	cardiac	pacemaker	is	inserted	to	manage	which	degree	of	digoxin	toxicity?
a.	 Mild.
b.	 Moderate.
c.	 Severe.
d.	 Extreme.

9.	 Which	drug	is	recommended	for	short-term	treatment	of	heart	failure?
a.	 Angiotensin-converting	enzyme	(ACE)	inhibitors.
b.	 Inamrinone.
c.	 Hydralazine.
d.	 Spironolactone.

10.	 Which	adverse	effect	of	digoxin	is	most	likely	to	be	an	early	indication	of	toxicity?
a.	 Tachycardia.
b.	 Hypertension.
c.	 Excessive	salivation.
d.	 Ventricular	fibrillation.

Feedback
1.	 ANS:	c

a.	 When	 the	 heart	 cannot	 meet	 its	 workload,	 it	 adapts	 to	 compensate	 for	 the	 defect.	
“Forward”	heart	failure	results	after	the	initial	adaptive	measures	are	taken	by	the	cardiac	
muscle.

b.	 When	the	heart	cannot	meet	its	workload,	it	adapts	to	compensate	for	the	defect.	Venous	
hypertension	and	edema	result	after	the	initial	adaptive	measures	are	taken	by	the	cardiac	
muscle.

c.	 Correct.	 When	 the	 heart	 cannot	 meet	 its	 workload,	 it	 adapts	 to	 compensate	 for	 the	
defect.	It	can	increase	the	ventricular	end	diastolic	pressure,	and	thereby	increase	its	stroke	
volume.	Increased	sympathetic	tone	also	leads	to	increased	heart	rate.

d.	 When	the	heart	cannot	meet	its	workload,	it	adapts	to	compensate	for	the	defect.	The	
enlargement	of	the	heart	muscle	results	after	initial	adaptive	measures	are	taken	by	the	
cardiac	muscle.

REF:	p.	410
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2.	 ANS:	d
a.	 Thiazide	causes	diuresis	by	a	natriuretic	effect.	Thiazide	diuretic	drugs	decrease	oxygen	

demand	by	making	cardiac	contractions	more	efficient	due	to	lower	blood	volume.
b.	 In	patients	with	congestive	heart	failure,	blood	volume	decreases	as	a	result	of	thiazide	

diuretics.	Thiazide	diuretic	drugs	decrease	oxygen	demand	by	making	cardiac	contrac-
tions	more	efficient.

c.	 In	patients	with	congestive	heart	failure,	wall	tension	in	the	cardiac	muscle	decreases	as	
a	result	of	the	diuretic	effect	of	thiazide	diuretics.	Thiazide	diuretic	drugs	decrease	oxygen	
demand	by	making	cardiac	contractions	more	efficient.

d.	 Correct.	Thiazide	 diuretic	 drugs	 decrease,	 NOT	 increase,	 the	 oxygen	 demand	 of	 the	
heart	muscle	by	making	cardiac	contractions	more	efficient.

REF:	p.	411

3.	 ANS:	d
a.	 Aldosterone	antagonists	block	the	loss	of	Mg++	and	K+	in	the	kidney.
b.	 Aldosterone	antagonists	block	the	loss	of	Mg++	and	K+	in	the	kidney	but	increase	the	loss	

of	Na+	in	the	kidney.
c.	 Aldosterone	antagonists	block	 the	 loss	of	Mg++	 and	K+.	They,	however,	have	a	weaker	

diuretic	effect	than	the	thiazides.
d.	 Correct.	Aldosterone	antagonists	block	the	loss	of	K+	(and	Mg++)	in	the	kidney.

REF:	pp.	411–412

4.	 ANS:	b
a.	 Betaxolol	 is	 a	 selective	 blocker	 of	 β1-adrenoceptors,	 not	 α1-adrenoceptors;	 carvedilol	

blocks	β1,	β2,	and	α1-adrenoceptors.
b.	 Correct.	Carvedilol	blocks	β-adrenoceptors	and	α1-adrenoceptors	in	patients	with	heart	

failure.
c.	 Bisoprolol	 is	 a	 selective	 blocker	 of	 β1-adrenoceptors,	 not	α1-adrenoceptors;	 carvedilol	

blocks	β1,	β2,	and	α1-adrenoceptors.
d.	 Metoprolol	 is	 a	 selective	blocker	of	β1-adrenoceptors,	not	α1-adrenoceptors;	 carvedilol	

blocks	β1,	β2,	and	α1-adrenoceptors.

REF:	p.	413

5.	 ANS:	c
a.	 Digoxin	is	used	to	manage	atrial	flutter,	not	promote	it.	Increasing	the	force	of	contrac-

tion	is	the	primary	effect	that	digoxin	has	on	the	heart.
b.	 Digoxin	improves	cardiac	function,	thereby	decreasing	the	heart	rate.	The	increased	force	

of	contraction	facilitated	by	digoxin	improves	cardiac	function	in	the	heart	failure	patient.
c.	 Correct.	 Increasing	 the	 force	of	 contraction	 is	one	of	 the	primary	effects	 that	digoxin	

produces	on	the	heart.
d.	 Digoxin	 is	known	to	decrease	 the	size	of	 the	heart	 through	 its	effect	of	 increasing	the	

force	of	contraction	in	the	heart	failure	patient.

REF:	p.	414
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6.	 ANS:	b
a.	 The	 diuretic	 effects	 of	 digoxin	 remain	 intact	 in	 patients	 with	 congestive	 heart	 failure;	

however,	vasoconstriction	 is	 reversed	 to	vasodilation	 in	 these	patients	due	 to	 improved	
cardiac	function.

b.	 Correct.	Because	vasoconstriction	is	typically	present	in	patients	with	congestive	heart	
failure,	the	vasoconstrictive	effects	of	digoxin	are	not	seen.	Vasodilation	occurs	in	these	
patients	due	to	improved	cardiac	function.

c.	 Decreased	 heart	 rate	 remains	 intact	 in	 patients	 on	 a	 digoxin	 regimen	 with	 congestive	
heart	failure;	however,	vasoconstriction	is	reversed	to	vasodilation	in	these	patients	due	
to	improved	cardiac	function.

d.	 Increased	myocardial	contractility	remains	intact	in	patients	on	a	digoxin	regimen	with	
congestive	 heart	 failure;	 however,	 vasoconstriction	 is	 reversed	 to	 vasodilation	 in	 these	
patients	due	to	improved	cardiac	function.

REF:	p.	415

7.	 ANS:	d
a.	 0.5	mg/mL	is	below	the	therapeutic	blood	concentration	range	for	digoxin;	toxic	effects	

of	digoxin	are	apparent	near	the	blood	concentration	of	2.3	ng/mL.
b.	 0.7	mg/mL	is	 the	base	of	 the	 therapeutic	blood	concentration	 range	 for	digoxin;	 toxic	

effects	of	digoxin	are	apparent	near	the	blood	concentration	of	2.3	ng/mL.
c.	 1.2	mg/mL	is	the	height	of	the	therapeutic	blood	concentration	range	for	digoxin;	toxic	

effects	of	digoxin	are	apparent	near	the	blood	concentration	of	2.3	ng/mL.
d.	 Correct.	 Toxic	 effects	 of	 digoxin	 are	 apparent	 near	 the	 blood	 concentration	 of	

2.3	ng/mL.

REF:	p.	418

8.	 ANS:	d
a.	 Cessation	of	digoxin	and	contributing	diuretics	followed	by	the	administration	of	lido-

caine	are	typical	treatments	for	mild	to	moderate	digoxin	toxicity.	A	cardiac	pacemaker	
may	be	inserted	in	extreme	cases.

b.	 Cessation	of	digoxin	and	contributing	diuretics	followed	by	the	administration	of	lido-
caine	are	typical	treatments	for	mild	to	moderate	digoxin	toxicity.	A	cardiac	pacemaker	
may	be	inserted	in	extreme	cases.

c.	 Antidigoxin	drug	therapy,	in	addition	to	administering	lidocaine	and	ceasing	digoxin,	is	
recommended	in	severe	cases	of	digoxin	toxicity.	A	cardiac	pacemaker	may	be	inserted	
in	extreme	cases.

d.	 Correct.	A	cardiac	pacemaker	may	be	inserted	in	extreme	cases	of	digoxin	toxicity.

REF:	p.	418
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9.	 ANS:	b
a.	 Inamrinone,	 not	 ACE	 inhibitors,	 is	 indicated	 for	 the	 short-term	 treatment	 of	 heart	

failure,	due	to	inamrinone’s	arrhythmogenic	effects.
b.	 Correct.	Inamrinone	is	indicated	for	the	short-term	treatment	of	heart	failure,	due	to	its	

arrhythmogenic	effects.
c.	 Inamrinone,	not	hydralazine,	 is	 indicated	for	the	short-term	treatment	of	heart	failure,	

due	to	inamrinone’s	arrhythmogenic	effects.
d.	 Inamrinone,	not	spironolactone,	is	indicated	for	the	short-term	treatment	of	heart	failure,	

due	to	inamrinone’s	arrhythmogenic	effects.

REF:	pp.	419–420

10.	 ANS:	c
a.	 Excessive	decrease	 in	heart	 rate,	not	 tachycardia,	 is	an	 important	 indication	of	digoxin	

toxicity.	Excessive	salivation	often	accompanies	early	symptoms	of	digoxin	toxicity.
b.	 Hypertension	is	unlikely	with	digoxin,	while	excessive	salivation	often	accompanies	early	

symptoms	of	digoxin	toxicity.
c.	 Correct.	Excessive	salivation	often	accompanies	early	symptoms	of	digoxin	toxicity.
d.	 Ventricular	fibrillation	 is	a	 severe	sign	of	digoxin	 toxicity	but	usually	not	an	early	one;	

however,	excessive	salivation	often	accompanies	early	symptoms	of	digoxin	toxicity.

REF:	p.	420
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C H A P T E R  26 

Antianginal Drugs

Multiple Choice
1.	 Which	type	of	angina	pectoris	is	seen	in	patients	with	fixed	atherosclerotic	coronary	artery	

disease?
a.	 Variant	angina.
b.	 Unstable	angina.
c.	 Preinfarction	angina.
d.	 Chronic	stable	angina.

2.	 Which	drug	class	prevents	angina,	in	addition	to	treating	the	acute	attacks	of	angina?
a.	 Organic	nitrates.
b.	 Anti-platelet	drugs.
c.	 Calcium	channel	blockers.
d.	 β-adrenergic	receptor	blockers.

3.	 The	most	effective	way	to	administer	long-acting	nitroglycerin	is
a.	 orally.
b.	 parenterally.
c.	 aerosol	spray.
d.	 transdermally.

4.	 Which	drug	is	appropriate	for	treatment	of	all	types	of	angina?
a.	 Ranolazine.
b.	 Anti-platelet	drugs.
c.	 Calcium	channel	blockers.
d.	 β-adrenergic	receptor	blockers.

5.	 Which	 precipitating	 factor	 should	 dental	 staff	 recognize,	 when	 treating	 a	 patient	 with	
angina?
a.	 Eating.
b.	 Exercise.
c.	 Emotional	stress.
d.	 Exposure	to	cold.

6.	 Which	is	administered	intravenously	during	coronary	surgeries	to	prevent	platelet-platelet	
bridge	formation?
a.	 Aspirin.
b.	 Abciximab.
c.	 Clopidogrel.
d.	 Dipyridamole.
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7.	 Angina	pectoris	results	from	decreased	oxygen	flow	to	the
a.	 brain.
b.	 left	arm.
c.	 cardiac	muscle	tissue.
d.	 muscles	of	respiration.

8.	 Which	percentage	of	patients	with	unstable	angina	are	expected	to	experience	myocardial	
infarct	within	one	year?
a.	 10%.
b.	 20%.
c.	 30%.
d.	 40%.

9.	 Which	vasodilating	chemical	is	also	known	as	“endothelium-derived	relaxing	factor”?
a.	 O2.
b.	 NO.
c.	 CO.
d.	 CO2.

10.	 The	onset	of	sublingual	nitroglycerin	is
a.	 1	to	3	minutes.
b.	 4	to	7	minutes.
c.	 10	to	12	minutes.
d.	 14	to	16	minutes.

Feedback
1.	 ANS:	d

a.	 Variant	angina	results	from	coronary	artery	spasms,	which	decrease	the	blood	flow	to	the	
heart,	depriving	the	heart	of	oxygen.	Chronic	stable	angina	occurs	in	patients	with	fixed	
atherosclerotic	coronary	artery	disease.

b.	 Unstable	angina	results	from	platelet	aggregation	or	plaque	emboli	reducing	blood	and	
oxygen	flow	through	the	coronary	arteries.	Chronic	stable	angina	occurs	in	patients	with	
fixed	atherosclerotic	coronary	artery	disease.

c.	 Preinfarction	angina	is	a	type	of	unstable	angina.	Chronic	stable	angina	occurs	in	patients	
with	fixed	atherosclerotic	coronary	artery	disease.

d.	 Correct.	Chronic	 stable	angina	 is	a	classic	 type	of	angina	 that	occurs	 in	patients	with	
fixed	 atherosclerotic	 coronary	 artery	disease;	 angina	occurs	when	 the	 coronary	 arteries	
cannot	carry	enough	oxygen	to	meet	the	demands	of	the	heart.

REF:	p.	422
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2.	 ANS:	a
a.	 Correct.	 Organic	 nitrates,	 administered	 sublingually,	 provide	 immediate	 relief	 from	

angina.	They	also	provide	long-term	prophylactic	treatment	for	angina.
b.	 Organic	nitrates	 relieve	 angina	 immediately	 as	well	 as	 provide	prophylactic	 treatment.	

Anti-platelet	drugs	only	provide	prophylactic	treatment	for	stable	and	unstable	angina.
c.	 Organic	nitrates	 relieve	 angina	 immediately	 as	well	 as	 provide	prophylactic	 treatment.	

Calcium	channel	blockers	are	only	used	for	prophylactic	treatment	of	angina.
d.	 Organic	nitrates	 relieve	 angina	 immediately	 as	well	 as	 provide	prophylactic	 treatment.	

β-adrenergic	receptor	blockers	are	only	used	for	prophylactic	treatment	of	angina.

REF:	p.	422

3.	 ANS:	d
a.	 Oral	administration	of	nitroglycerin	results	in	extensive	metabolism	of	the	drug	during	

its	first	pass	through	the	liver.	Transdermal	administration	with	a	patch	provides	a	slow	
release	with	long-acting	effects,	minimizing	the	risk	of	toxicity.

b.	 Nitrates	 are	 not	 administered	 parenterally.	 Transdermal	 administration	 with	 a	 patch	
provides	a	slow	release	with	long-acting	effects,	minimizing	the	risk	of	toxicity.

c.	 Aerosol	 sprays	 are	 indicated	 for	 immediate	 short-acting	 effects	 of	 nitroglycerin.	
Transdermal	administration	with	a	patch	provides	a	slow	release	with	long-acting	effects,	
minimizing	the	risk	of	toxicity.

d.	 Correct.	When	nitroglycerin	is	administered	transdermally	through	a	patch,	the	drug	is	
slowly	released,	providing	long-acting	effects	and	minimizing	the	risk	of	toxicity.

REF:	p.	425

4.	 ANS:	c
a.	 Ranolazine	 is	 not	 approved	 to	 treat	 all	 types	 of	 angina.	 Calcium	 channel	 blockers	 are	

appropriate	for	the	treatment	of	all	types	of	angina.
b.	 Anti-platelet	 drugs	 produce	 adverse	 effects	 in	 patients	 with	 unstable	 angina.	 Calcium	

channel	blockers	are	appropriate	for	the	treatment	of	all	types	of	angina.
c.	 Correct.	 Calcium	 channel	 blockers	 are	 appropriate	 for	 the	 treatment	 of	 all	 types	 of	

angina.
d.	 β-adrenergic	 receptor	 blockers	 are	 questionable	 for	 use	 with	 variant	 angina.	 Calcium	

channel	blockers	are	appropriate	for	the	treatment	of	all	types	of	angina.

REF:	p.	426

5.	 ANS:	c
a.	 Eating	rarely	occurs	in	the	dental	operatory,	whereas	emotional	stress	is	a	common	experi-

ence.	Anginal	attacks	that	occur	in	the	dental	practice	often	arise	from	emotional	stress.
b.	 Exercise	 is	uncommon	 in	 the	dental	 operatory,	whereas	 emotional	 stress	 is	 a	 common	

experience.	Anginal	attacks	that	occur	in	the	dental	practice	often	arise	from	emotional	
stress.

c.	 Correct.	Because	patients	may	experience	an	anginal	attack	after	emotional	stress,	dental	
staff	should	be	aware	of	symptoms	and	treatment	for	angina.

d.	 Exposure	 to	 cold	 is	 uncommon	 in	 the	 dental	 operatory,	 whereas	 emotional	 stress	 is	 a	
common	experience.	Anginal	attacks	that	occur	 in	the	dental	practice	often	arise	 from	
emotional	stress.

REF:	pp.	422,	429
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6.	 ANS:	b
a.	 Abciximab,	not	aspirin,	is	administered	intravenously	during	coronary	surgeries	to	prevent	

platelet-platelet	bridge	formation.
b.	 Correct.	Abciximab	is	the	anti-platelet	drug	administered	intravenously	during	coronary	

surgeries	to	prevent	platelet-platelet	bridge	formation.
c.	 Abciximab,	not	clopidogrel,	 is	administered	 intravenously	during	coronary	 surgeries	 to	

prevent	platelet-platelet	bridge	formation.
d.	 Abciximab,	not	dipyridamole,	is	administered	intravenously	during	coronary	surgeries	to	

prevent	platelet-platelet	bridge	formation.

REF:	p.	429

7.	 ANS:	c
a.	 Angina	pectoris	is	resultant	of	compromised	blood	flow	and	oxygen	to	the	cardiac	muscle	

tissue,	not	the	brain.
b.	 Angina	pectoris	is	resultant	of	compromised	blood	flow	and	oxygen	to	the	cardiac	muscle	

tissue,	not	the	left	arm,	although	pain	may	radiate	to	that	area.
c.	 Correct.	The	lack	of	oxygen	and	blood	flow	to	cardiac	muscle	tissue	results	in	a	condition	

of	severe	pain	called	angina	pectoris.
d.	 Angina	pectoris	is	resultant	of	compromised	blood	flow	and	oxygen	to	the	cardiac	muscle	

tissue,	not	the	respiratory	muscles.

REF:	p.	422

8.	 ANS:	b
a.	 20%,	not	10%,	of	people	with	unstable	angina	are	expected	to	have	a	myocardial	infarction	

within	one	year.
b.	 Correct.	20%	of	people	with	unstable	angina	are	expected	to	have	a	myocardial	infarction	

within	one	year.
c.	 20%,	not	30%,	of	people	with	unstable	angina	are	expected	to	have	a	myocardial	infarction	

within	one	year.
d.	 20%,	not	40%,	of	people	with	unstable	angina	are	expected	to	have	a	myocardial	infarction	

within	one	year.

REF:	p.	422

9.	 ANS:	b
a.	 Nitric	 oxide	 (NO),	 not	 oxygen	 (O2),	 is	 also	 known	 as	 “endothelium-derived	 relaxing	

factor.”
b.	 Correct.	Nitric	oxide	(NO)	is	also	known	as	“endothelium-derived	relaxing	factor.”
c.	 Nitric	oxide	(NO),	not	carbon	monoxide	(CO),	is	also	known	as	“endothelium-derived	

relaxing	factor.”
d.	 Nitric	 oxide	 (NO),	 not	 carbon	 dioxide	 (CO2),	 is	 also	 known	 as	 “endothelium-derived	

relaxing	factor.”

REF:	p.	424

http://dentalebooks.com



26—AntiAnginAl Drugs	 121

10.	 ANS:	a
a.	 Correct.	When	administered	via	the	sublingual	route,	nitroglycerin	has	a	rapid	onset	of	

1	to	3	minutes.
b.	 When	administered	 via	 the	 sublingual	 route,	nitroglycerin	has	 a	 rapid	onset	of	1	 to	3	

minutes,	not	4	to	7	minutes.
c.	 When	administered	 via	 the	 sublingual	 route,	nitroglycerin	has	 a	 rapid	onset	of	1	 to	3	

minutes,	not	10	to	12	minutes.
d.	 When	administered	 via	 the	 sublingual	 route,	nitroglycerin	has	 a	 rapid	onset	of	1	 to	3	

minutes,	not	14	to	16	minutes.

REF:	p.	425
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C H A P T E R  27 

Diuretic Drugs

Multiple Choice
1.	 Reabsorption	of	which	substance	is	inhibited	by	most	diuretics	and	causes	diuresis?

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

2.	 Which	natriuretic	drug	prevents	hypokalemia?
a.	 Torsemide.
b.	 Furosemide.
c.	 Chlorothiazide.
d.	 Spironolactone.

3.	 The	site	of	action	for	spironolactone	is	in	which	portion	of	the	nephron?
a.	 Proximal	tubule.
b.	 Cortical	collecting	duct.
c.	 Ascending	loop	of	Henle.
d.	 Descending	loop	of	Henle.

4.	 When	K+	sparing	diuretics	are	administered	in	combination	with	other	natriuretics
a.	 hyperkalemia	is	the	result.
b.	 hypokalemia	is	produced.
c.	 the	inhibition	of	K+	excretion	is	significantly	increased.
d.	 each	 of	 the	 diuretic	 drugs	 cancels	 out	 the	 diuretic	 effect	 of	 the	 other	 and	 no	 diuretic	

effects	are	produced.

5.	 Thiazide	diuretics	increase	the	reabsorption	of	which	ion?
a.	 K+.
b.	 Cl−.
c.	 Na+.
d.	 Ca++.

6.	 Which	is	NOT	a	long-term	effect	of	thiazide	diuretics?
a.	 Vasoconstriction.
b.	 Decreased	blood	pressure.
c.	 Increased	excretion	of	K+.
d.	 Increased	reabsorption	of	Ca++.
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7.	 The	antihypertensive	dose	of	hydrochlorothiazide	should	not	exceed
a.	 25	mg/day.
b.	 40	mg/day.
c.	 55	mg/day.
d.	 70	mg/day.

8.	 Which	percentage	of	Na+	is	reabsorbed	in	the	thick	ascending	loop	of	Henle	(TALH)?
a.	 1%	to	5%.
b.	 6%	to	10%.
c.	 20%	to	25%.
d.	 65%	to	70%.

9.	 Which	diuretic	is	used	to	treat	glaucoma	by	reducing	intraocular	pressure?
a.	 Mannitol.
b.	 Conivaptan.
c.	 Acetazolamide.
d.	 Ethacrynic	acid.

10.	 Each	is	an	effect	of	conivaptan,	EXCEPT
a.	 increased	urine	volume.
b.	 increased	water	excretion.
c.	 decreased	urine	osmolality.
d.	 decreased	plasma	osmolality.

Feedback
1.	 ANS:	c

a.	 What	 makes	 a	 diuretic	 clinically	 useful	 is	 the	 inhibition	 of	 Na+	 reabsorption	 by	 the	
nephrons.

b.	 What	 makes	 a	 diuretic	 clinically	 useful	 is	 the	 inhibition	 of	 Na+	 reabsorption	 by	 the	
nephrons.

c.	 Correct.	What	makes	a	diuretic	clinically	useful	is	the	inhibition	of	Na+	reabsorption	by	
the	nephrons.

d.	 What	makes	a	diuretic	clinically	useful	is	the	inhibition	of	Na+,	not	water,	reabsorption	
by	the	nephrons.

REF:	p.	431

2.	 ANS:	d
a.	 Torsemide	is	a	loop	diuretic,	which	has	the	adverse	effect	of	hypokalemia.	Spironolactone	

is	a	K+	sparing	diuretic,	which	does	not	produce	hypokalemia.
b.	 Furosemide	is	a	loop	diuretic,	which	has	the	adverse	effect	of	hypokalemia.	Spironolactone	

is	a	K+	sparing	diuretic,	which	does	not	produce	hypokalemia.
c.	 Chlorothiazide	is	a	carbonic	thiazide	diuretic,	which	has	the	adverse	effect	of	hypokale-

mia.	Spironolactone	is	a	K+	sparing	diuretic,	which	does	not	produce	hypokalemia.
d.	 Correct.	Spironolactone	is	a	K+	sparing	diuretic,	which	does	not	produce	hypokalemic	

effects.

REF:	pp.	432–433
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3.	 ANS:	b
a.	 Spironolactone’s	site	of	action	on	Na+	reabsorption	is	in	the	cortical	collecting	ducts,	not	

in	the	proximal	tubule.
b.	 Correct.	 Spironolactone’s	 site	 of	 action	 is	 in	 the	 cortical	 collecting	 ducts	 where	 Na+	

reabsorption	is	blocked.
c.	 Spironolactone’s	site	of	action	on	Na+	reabsorption	is	in	the	cortical	collecting	ducts,	not	

in	the	loop	of	Henle.
d.	 Spironolactone’s	site	of	action	on	Na+	reabsorption	is	in	the	cortical	collecting	ducts,	not	

in	the	loop	of	Henle.

REF:	p.	433

4.	 ANS:	c
a.	 When	K+	sparing	diuretics	are	administered	in	combination	with	other	natriuretics,	K+	

excretion	 is	 reduced,	 but	 hyperkalemia	 is	 infrequent	 when	 this	 drug	 combination	 is	
administered.

b.	 When	K+	sparing	diuretics	are	administered	in	combination	with	the	other	diuretics,	K+	
excretion	is	reduced.

c.	 Correct.	 When	 K+	 sparing	 diuretics	 are	 administered	 in	 combination	 with	 the	 other	
diuretics,	K+	 excretion	 is	 reduced.	Hypokalemia	 is	prevented	by	 the	potassium-sparing	
diuretic.

d.	 When	 K+	 sparing	 diuretics	 are	 administered	 in	 combination	 with	 other	 diuretics,	 K+	
excretion	is	reduced.	These	two	drugs,	when	administered	together,	 lead	to	an	increase	
in	diuresis.

REF:	p.	433

5.	 ANS:	d
a.	 The	 reabsorption	 of	 Ca++	 is	 increased	 with	 thiazide	 diuretics,	 while	 K+,	 Cl−,	 and	 Na+	

experience	increased	excretion.
b.	 The	 reabsorption	 of	 Ca++	 is	 increased	 with	 thiazide	 diuretics,	 while	 K+,	 Cl−,	 and	 Na+	

experience	increased	excretion.
c.	 The	 reabsorption	 of	 Ca++	 is	 increased	 with	 thiazide	 diuretics,	 while	 K+,	 Cl−,	 and	 Na+	

experience	increased	excretion.
d.	 Correct.	The	reabsorption	of	Ca++	is	increased	with	thiazide	diuretics,	while	K+,	Cl−,	and	

Na+	experience	increased	excretion.

REF:	p.	435

6.	 ANS:	a
a.	 Correct.	 Vasodilation,	 not	 vasoconstriction,	 is	 a	 direct	 vascular	 effect	 of	 thiazide	

diuretics.
b.	 Decreased	blood	pressure	 is	a	 long-term	effect	of	thiazide	diuretics;	vasoconstriction	is	

not.	Vasodilation,	not	vasoconstriction,	is	a	direct	vascular	effect	of	thiazide	diuretics.
c.	 Increased	excretion	of	K+	 is	a	 long-term	effect	of	thiazide	diuretics;	vasoconstriction	is	

not.	Vasodilation,	not	vasoconstriction,	is	a	direct	vascular	effect	of	thiazide	diuretics.
d.	 Increased	reabsorption	of	Ca++	is	a	long-term	effect	of	thiazide	diuretics;	vasoconstriction	

is	not.	Vasodilation,	not	vasoconstriction,	is	a	direct	vascular	effect	of	thiazide	diuretics.

REF:	p.	435
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7.	 ANS:	a
a.	 Correct.	The	 antihypertensive	 dose	 of	 hydrochlorothiazide	 should	 not	 exceed	 25	mg/

day.
b.	 The	antihypertensive	dose	of	hydrochlorothiazide	should	not	exceed	25	mg/day;	40	mg/

day	is	not	recommended.
c.	 The	antihypertensive	dose	of	hydrochlorothiazide	should	not	exceed	25	mg/day;	55	mg/

day	is	not	recommended.
d.	 The	antihypertensive	dose	of	hydrochlorothiazide	should	not	exceed	25	mg/day;	70	mg/

day	is	not	recommended.

REF:	p.	436

8.	 ANS:	c
a.	 20%	to	25%,	not	1%	to	5%,	of	Na+	is	reabsorbed	in	the	thick	ascending	loop	of	Henle	

(TALH).
b.	 20%	to	25%,	not	6%	to	10%,	of	Na+	is	reabsorbed	in	the	thick	ascending	loop	of	Henle	

(TALH).
c.	 Correct.	 In	 the	 thick	 ascending	 loop	 of	 Henle	 (TALH),	 20%	 to	 25%	 of	 Na+	 is	

reabsorbed.
d.	 20%	to	25%,	not	65%	to	70%,	of	Na+	is	reabsorbed	in	the	thick	ascending	loop	of	Henle	

(TALH).

REF:	p.	436

9.	 ANS:	c
a.	 Acetazolamide,	not	mannitol,	 is	 a	 carbonic	anhydrase	 inhibitor	used	primarily	 to	 treat	

glaucoma.
b.	 Acetazolamide,	not	conivaptan,	is	a	carbonic	anhydrase	inhibitor	used	primarily	to	treat	

glaucoma.
c.	 Correct.	 Acetazolamide	 is	 currently	 used	 to	 treat	 glaucoma	 by	 reducing	 intraocular	

pressure.
d.	 Acetazolamide,	not	ethacrynic	acid,	is	a	carbonic	anhydrase	inhibitor	used	primarily	to	

treat	glaucoma.

REF:	p.	438

10.	 ANS:	d
a.	 Increasing	urine	volume	is	an	ideal	effect	of	conivaptan	for	the	treatment	of	hyponatre-

mia.	Conivaptan	elicits	an	increase,	not	decrease,	in	plasma	osmolality.
b.	 Increasing	water	excretion	is	an	ideal	effect	of	conivaptan	for	the	treatment	of	hypona-

tremia.	Conivaptan	elicits	an	increase,	not	decrease,	in	plasma	osmolality.
c.	 Decreasing	urine	osmolality	is	an	ideal	effect	of	conivaptan	for	the	treatment	of	hypo-

natremia.	Conivaptan	elicits	an	increase,	not	decrease,	in	plasma	osmolality.
d.	 Correct.	The	effects	of	conivaptan	elicit	an	increase	in	plasma	osmolality,	rather	than	a	

decrease.	The	goal	of	this	particular	drug	is	to	increase	the	free	water	clearance	and	restore	
the	Na+	concentration.

REF:	pp.	438–439
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C H A P T E R  28 

Antihypertensive Drugs

Multiple Choice
1.	 Which	percentage	of	hypertensive	patients	experience	essential	hypertension?

a.	 55%.
b.	 65%.
c.	 75%.
d.	 85%.

2.	 Secondary	hypertension	does	NOT	arise	from	which	etiology?
a.	 Unknown.
b.	 Renal	disease.
c.	 Vascular	disease.
d.	 Pheochromocytoma.

3.	 Which	drug	 class	has	 been	 shown	 to	have	 an	 added	 renoprotective	 effect	 in	 the	diabetic	
patient?
a.	 Renin	inhibitors.
b.	 Angiotensin	receptor	antagonists.
c.	 Calcium	channel	blockers	(CCBs).
d.	 Angiotensin-converting	enzyme	(ACE)	inhibitors.

4.	 Which	antihypertensive	drug	is	an	α-adrenergic	and	β-adrenergic	receptor	blocker?
a.	 Labetalol.
b.	 Tolazoline.
c.	 Propranolol.
d.	 Methyldopa.

5.	 Reserpine,	 guanethidine,	 and	 guanadrel	 diminish	 which	 substance	 from	 adrenergic	 nerve	
endings?
a.	 Na+.
b.	 Renin.
c.	 Angiotensin	II.
d.	 Norepinephrine.

6.	 Which	direct-acting	vasodilator	is	used	topically	to	treat	alopecia	and	baldness?
a.	 Minoxidil.
b.	 Diazoxide.
c.	 Hydralazine.
d.	 Nitroprusside.
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7.	 Antihypertensive	 drugs	 that	 promote	 Na+	 and	 water	 retention	 are	 often	 combined	 with	
which	drug	type	to	overcome	this	effect?
a.	 Diuretics.
b.	 Direct-acting	vasodilators.
c.	 β-Adrenergic	receptor	blockers.
d.	 Angiotensin-converting	enzyme	(ACE)	inhibitors.

8.	 Which	over-the-counter	analgesic	has	the	LEAST	potential	for	reducing	the	antihyperten-
sive	effect	of	ACE	inhibitors?
a.	 Aspirin.
b.	 Naproxen.
c.	 Ibuprofen.
d.	 Acetaminophen.

9.	 Which	agent	is	contraindicated	for	use	in	patients	with	hypertension?
a.	 Topical	anesthetics.
b.	 2%	lidocaine	with	1	:	100,000	epinephrine.
c.	 Epinephrine-impregnated	retraction	cord.
d.	 3%	mepivacaine	(without	vasoconstrictor).

10.	 Which	is	the	appropriate	initial	therapy	for	hypertension?
a.	 Low	dose	of	thiazide	diuretic.
b.	 Combination	therapy	of	diuretics	with	ACE	inhibitors.
c.	 Hydralazine	and	β-adrenergic	receptor	blocker	combination.
d.	 Centrally	acting	antihypertensives,	with	a	calcium	channel	blocker	(CCB),	and	a	diuretic	

combination.

Feedback
1.	 ANS:	d

a.	 The	 percentage	 of	 hypertensive	 patients	 that	 experience	 essential	 hypertension	 lies	
between	80%	and	90%;	55%	is	incorrect.

b.	 The	 percentage	 of	 hypertensive	 patients	 that	 experience	 essential	 hypertension	 lies	
between	80%	and	90%;	65%	is	incorrect.

c.	 The	 percentage	 of	 hypertensive	 patients	 that	 experience	 essential	 hypertension	 lies	
between	80%	and	90%;	75%	is	incorrect.

d.	 Correct.	The	percentage	of	hypertensive	patients	that	experience	essential	hypertension	
lies	between	80%	and	90%.

REF:	p.	442

2.	 ANS:	a
a.	 Correct.	Essential	hypertension	arises	from	an	unknown	origin.	Secondary	hypertension	

develops	from	a	known,	underlying	disease	or	disorder.
b.	 Secondary	hypertension	develops	from	a	known,	underlying	disease	or	disorder,	such	as	

renal	disease.
c.	 Secondary	hypertension	develops	from	a	known,	underlying	disease	or	disorder,	such	as	

vascular	disease.
d.	 Secondary	hypertension	develops	from	a	known,	underlying	disease	or	disorder,	such	as	

pheochromocytoma.

REF:	p.	442
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3.	 ANS:	d
a.	 ACE	inhibitors	have	been	shown	to	have	an	added	renoprotective	effect	in	the	diabetic	

patient.
b.	 ACE	inhibitors	have	been	shown	to	have	an	added	renoprotective	effect	in	the	diabetic	

patient.
c.	 ACE	inhibitors	have	been	shown	to	have	an	added	renoprotective	effect	in	the	diabetic	

patient.
d.	 Correct.	Angiotensin-converting	enzyme	(ACE)	inhibitors	have	renoprotective	proper-

ties;	they	help	retain	renal	function	in	hypertensive,	diabetic	patients.

REF:	p.	446

4.	 ANS:	a
a.	 Correct.	Labetalol	is	an	example	of	an	α-adrenergic	and	β-adrenergic	receptor	blocker.
b.	 Tolazoline	 is	 an	 example	 of	 a	 nonselective	 α-adrenergic	 receptor	 blocker,	 not	 an	

α-adrenergic	and	β-adrenergic	receptor	blocker.
c.	 Propranolol	 is	an	example	of	a	β-adrenergic	receptor	blocker,	not	an	α-adrenergic	and	

β-adrenergic	receptor	blocker.
d.	 Methyldopa	is	an	example	of	a	centrally	acting	antihypertensive	drug,	not	an	α-adrenergic	

and	β-adrenergic	receptor	blocker.

REF:	p.	450

5.	 ANS:	d
a.	 Reserpine,	guanethidine,	and	guanadrel	act	by	diminishing	norepinephrine,	not	Na+,	from	

adrenergic	nerve	endings.
b.	 Reserpine,	 guanethidine,	 and	 guanadrel	 act	 by	 diminishing	 norepinephrine,	 not	 renin,	

from	adrenergic	nerve	endings.
c.	 Reserpine,	guanethidine,	and	guanadrel	act	by	diminishing	norepinephrine,	not	angio-

tensin	II,	from	adrenergic	nerve	endings.
d.	 Correct.	Reserpine,	guanethidine,	and	guanadrel	act	by	diminishing	norepinephrine	from	

adrenergic	nerve	endings.

REF:	p.	450

6.	 ANS:	a
a.	 Correct.	 Minoxidil	 is	 the	 direct-acting	 vasodilator	 that	 can	 be	 used	 topically	 to	 treat	

baldness	and	alopecia.
b.	 Minoxidil,	 not	 diazoxide,	 is	 the	 direct-acting	 vasodilator	 that	 can	 be	 used	 topically	 to	

treat	baldness	and	alopecia.
c.	 Minoxidil,	not	hydralazine,	is	the	direct-acting	vasodilator	that	can	be	used	topically	to	

treat	baldness	and	alopecia.
d.	 Minoxidil,	not	nitroprusside,	is	the	direct-acting	vasodilator	that	can	be	used	topically	to	

treat	baldness	and	alopecia.

REF:	p.	453
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7.	 ANS:	a
a.	 Correct.	Antihypertensive	drugs	that	promote	Na+	and	water	retention	often	are	com-

bined	with	diuretics	to	increase	the	excretion	of	Na+	and	water.
b.	 Antihypertensive	drugs	that	promote	Na+	and	water	retention	often	are	combined	with	

diuretics,	not	direct-acting	vasodilators,	to	increase	the	excretion	of	Na+	and	water.
c.	 Antihypertensive	drugs	that	promote	Na+	and	water	retention	often	are	combined	with	

diuretics,	not	β-adrenergic	receptor	blockers,	to	increase	the	excretion	of	Na+	and	water.
d.	 Antihypertensive	drugs	that	promote	Na+	and	water	retention	often	are	combined	with	

diuretics,	not	angiotensin-converting	enzyme	(ACE)	inhibitors,	to	increase	the	excretion	
of	Na+	and	water.

REF:	p.	445

8.	 ANS:	d
a.	 Aspirin	 and	 other	 NSAID	 can	 reduce	 the	 antihypertensive	 effect	 of	 ACE	 inhibitors.	

Acetaminophen	is	least	likely	to	do	so.
b.	 Naproxen	and	other	NSAID	can	reduce	the	antihypertensive	effect	of	ACE	inhibitors.	

Acetaminophen	is	least	likely	to	do	so.
c.	 Ibuprofen	and	other	NSAID	can	reduce	the	antihypertensive	effect	of	ACE	inhibitors.	

Acetaminophen	is	least	likely	to	do	so.
d.	 Correct.	 Acetaminophen	 is	 least	 likely	 to	 reduce	 the	 antihypertensive	 effect	 of	 ACE	

inhibitors.

REF:	p.	455

9.	 ANS:	c
a.	 Topical	anesthetics	can	be	administered	to	cardiovascular	compromised	patients,	includ-

ing	hypertensive	patients,	but	epinephrine-impregnated	retraction	cord	is	contraindicated	
in	these	patients.

b.	 2%	lidocaine	with	1	:	100,000	epinephrine	can	be	administered	cautiously	to	cardiovas-
cular	compromised	patients,	including	hypertensive	patients,	but	epinephrine-impregnated	
retraction	cord	is	contraindicated	in	these	patients.

c.	 Correct.	Because	a	 considerable	quantity	of	 epinephrine	can	be	absorbed	 through	 the	
gingival	mucosa,	epinephrine-impregnated	retraction	cord	is	contraindicated	in	cardio-
vascular	compromised	patients,	including	hypertensive	patients.

d.	 3%	mepivacaine	(without	vasoconstrictor)	can	be	administered	to	cardiovascular	compro-
mised	patients,	including	hypertensive	patients,	but	epinephrine-impregnated	retraction	
cord	is	contraindicated	in	these	patients.

REF:	p.	456
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10.	 ANS:	a
a.	 Correct.	 Administration	 of	 a	 low	 dose	 of	 thiazide	 diuretic	 is	 the	 appropriate	 initial	

therapy	for	hypertension.
b.	 Administration	of	 a	 low	dose	of	 thiazide	diuretic	 is	 the	 appropriate	 initial	 therapy	 for	

hypertension,	while	a	combination	 therapy	of	diuretics	with	ACE	inhibitors	 is	a	good	
second	step	if	initial	treatment	is	not	effective.

c.	 Administration	of	 a	 low	dose	of	 thiazide	diuretic	 is	 the	 appropriate	 initial	 therapy	 for	
hypertension,	 while	 a	 hydralazine	 and	β-adrenergic	 receptor	 blocker	 combination	 is	 a	
later	step	when	first	treatment(s)	are	not	effective.

d.	 Administration	of	 a	 low	dose	of	 thiazide	diuretic	 is	 the	 appropriate	 initial	 therapy	 for	
hypertension.	 Administering	 a	 centrally	 acting	 antihypertensive,	 with	 CCBs,	 and	 a	
diuretic	combination	is	a	later	step	when	first	treatment(s)	are	not	effective.

REF:	p.	454
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C H A P T E R  29 

Lipid-Lowering Drugs

Multiple Choice
1.	 Elevated	plasma	triglycerides	in	the	absence	of	elevated	cholesterol	is

a.	 hyperlipemia.
b.	 hyperlipoproteinemia.
c.	 cerebrovascular	disease.
d.	 peripheral	vascular	disease.

2.	 Atherosclerosis	develops	predominantly	in	which	vessels?
a.	 Veins.
b.	 Capillaries.
c.	 Post-capillary	venules.
d.	 Medium	to	large	arteries.

3.	 Which	class	of	lipoprotein	has	the	highest	lipid	content?
a.	 Low-density	lipoprotein	(LDL).
b.	 High-density	lipoprotein	(HDL).
c.	 Very-low-density	lipoprotein	(VLDL).
d.	 Intermediate-density	lipoprotein	(IDL).

4.	 Low-density	lipoproteins	comprise	which	percentage	of	blood’s	total	plasma	cholesterol?
a.	 25%.
b.	 40%.
c.	 60%.
d.	 75%.

5.	 Excretion	of	cholesterol	from	the	body	is	accomplished	by	which	means?
a.	 Urine.
b.	 Feces.
c.	 Breath.
d.	 Perspiration.

6.	 Which	is	considered	the	cornerstone	of	treatment	for	hyperlipidemias?
a.	 Prescription	of	a	single	antihyperlipidemic	drug.
b.	 Prescription	of	a	combination	of	antihyperlipidemic	drugs.
c.	 Over-the-counter	remedies,	like	nicotinic	acid	and	omega-3	fatty	acids.
d.	 Nonpharmacologic	remedies,	like	a	low-fat	diet,	exercise,	and	smoking	cessation.
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7.	 Which	drug	group	acts	by	increasing	both	the	catabolism	of	very-low-density	lipoproteins	
(VLDLs)	and	biliary	excretion?
a.	 Nicotinic	acid.
b.	 Bile	acid	sequestrants.
c.	 Fibric	acid	derivatives.
d.	 Cholesterol	absorption	inhibitors.

8.	 Other	lipid-lowering	agents	do	not	produce	which	nicotinic	acid-related	adverse	effect?
a.	 Nausea.
b.	 Diarrhea.
c.	 Flushing.
d.	 Abdominal	pain.

9.	 Which	drug	is	a	bile	acid	sequestrant?
a.	 Clofibrate.
b.	 Pravastatin.
c.	 Gemfibrozil.
d.	 Colesevelam.

10.	 Which	lipid-lowering	drug	group	is	contraindicated	for	use	in	patients	with	coronary	artery	
disease?
a.	 Thyroid-active	drugs.
b.	 Cholesterol	absorption	inhibitors.
c.	 HMG-CoA	reductase	inhibitors	(statins).
d.	 Omega-3	polyunsaturated	fatty	acids	(PUFAs).

Feedback
1.	 ANS:	a

a.	 Correct.	 Hyperlipemia	 is	 the	 term	 that	 describes	 elevated	 plasma	 triglycerides	 in	 the	
absence	of	elevated	cholesterol.

b.	 Hyperlipoproteinemia	is	an	elevation	in	lipoprotein	levels;	elevated	plasma	triglycerides	
in	the	absence	of	elevated	cholesterol	is	called	hyperlipemia.

c.	 Cerebrovascular	disease	may	arise	from	an	elevation	in	lipoprotein	levels,	but	specifically	
exhibiting	 elevated	plasma	 triglycerides	 in	 the	 absence	of	 elevated	 cholesterol	 is	 called	
hyperlipemia.

d.	 Peripheral	vascular	disease	may	arise	from	an	elevation	in	lipoprotein	levels,	but	specifi-
cally	having	elevated	plasma	triglycerides	in	the	absence	of	elevated	cholesterol	is	called	
hyperlipemia.

REF:	p.	458
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2.	 ANS:	d
a.	 Large-	and	medium-sized	arteries,	not	veins,	are	the	vessels	that	predominantly	develop	

atherosclerosis.
b.	 Large-	 and	 medium-sized	 arteries,	 not	 capillaries,	 are	 the	 vessels	 that	 predominantly	

develop	atherosclerosis.
c.	 Large-	and	medium-sized	arteries,	not	post-capillary	venules,	 are	 the	vessels	 that	pre-

dominantly	develop	atherosclerosis.
d.	 Correct.	Large-	and	medium-sized	arteries,	with	high	turbulent	flow,	are	the	vessels	that	

predominantly	develop	atherosclerosis	(i.e.,	coronary	arteries).

REF:	p.	458

3.	 ANS:	c
a.	 Lower	density	means	higher	lipid	content	when	classifying	lipoproteins.	VLDLs	exhibit	

higher	lipid	content	than	LDLs.
b.	 Lower	density	means	higher	lipid	content	when	classifying	lipoproteins.	VLDLs	exhibit	

higher	lipid	content	than	HDLs.
c.	 Correct.	Lower	density	means	higher	lipid	content	when	classifying	lipoproteins.	VLDLs	

exhibit	higher	lipid	content	than	LDLs,	IDLs,	and	HDLs.
d.	 Lower	density	means	higher	lipid	content	when	classifying	lipoproteins.	VLDLs	exhibit	

higher	lipid	content	than	IDLs.

REF:	p.	458

4.	 ANS:	d
a.	 Low-density	lipoproteins	(LDLs)	comprise	75%,	not	25%,	of	the	total	plasma	cholesterol	

in	the	blood.
b.	 LDLs	comprise	75%,	not	40%,	of	the	total	plasma	cholesterol	in	the	blood.
c.	 LDLs	comprise	75%,	not	60%,	of	the	total	plasma	cholesterol	in	the	blood.
d.	 Correct.	LDLs	comprise	75%	of	the	total	plasma	cholesterol	in	the	blood.

REF:	p.	459

5.	 ANS:	b
a.	 Cholesterol	is	removed	from	the	body	as	it	is	converted	to	bile	acids	and	excreted	through	

feces,	not	urine.
b.	 Correct.	Cholesterol	is	removed	from	the	body	as	it	is	converted	to	bile	acids	and	excreted	

in	the	feces.
c.	 Cholesterol	is	removed	from	the	body	as	it	is	converted	to	bile	acids	and	excreted	through	

feces,	not	breath.
d.	 Cholesterol	is	removed	by	the	body	as	it	is	converted	to	bile	acids	and	excreted	through	

feces,	not	perspiration.

REF:	p.	460
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6.	 ANS:	d
a.	 A	low-fat	diet	and	exercise	along	with	smoking	cessation	is	considered	the	cornerstone	

of	treatment	for	hyperlipidemias,	even	when	prescription	pharmacologic	lipid-lowering	
agents	are	prescribed.

b.	 A	low-fat	diet	and	exercise	along	with	smoking	cessation	is	considered	the	cornerstone	
of	treatment	for	hyperlipidemias,	even	when	combinations	of	prescription	pharmacologic	
lipid-lowering	agents	are	prescribed.

c.	 A	low-fat	diet	and	exercise	along	with	smoking	cessation	is	considered	the	cornerstone	
of	treatment	for	hyperlipidemias,	even	when	over-the-counter	lipid-lowering	agents	are	
indicated.

d.	 Correct.	 Nonpharmacologic	 measures	 are	 the	 initial	 treatment	 of	 hyperlipidemias,	 to	
introduce	a	low-fat	diet	and	exercise	along	with	smoking	cessation.	This	is	considered	to	
be	 the	 cornerstone	 of	 treatment	 even	 when	 pharmacologic	 lipid-lowering	 agents	 are	
prescribed.

REF:	p.	462

7.	 ANS:	c
a.	 Fibric	acid	derivatives,	not	nicotinic	acid,	act	by	increasing	both	the	catabolism	of	VLDLs	

and	biliary	excretion	to	decrease	the	plasma	LDL.
b.	 Fibric	acid	derivatives,	not	bile	acid	sequestrants,	act	by	increasing	both	the	catabolism	

of	VLDLs	and	biliary	excretion	to	decrease	the	plasma	LDL.
c.	 Correct.	 Fibric	 acid	 derivatives	 act	 by	 increasing	 both	 the	 catabolism	 of	VLDLs	 and	

biliary	excretion	to	decrease	the	plasma	LDL.
d.	 Fibric	acid	derivatives,	not	cholesterol	absorption	inhibitors,	act	by	increasing	both	the	

catabolism	of	VLDLs	and	biliary	excretion	to	decrease	the	plasma	LDL.

REF:	p.	462

8.	 ANS:	c
a.	 Nausea	is	not	an	adverse	effect	unique	to	nicotinic	acid;	however,	flushing	is	unique	to	

this	agent.
b.	 Diarrhea	is	not	an	adverse	effect	unique	to	nicotinic	acid;	however,	flushing	is	unique	to	

this	agent.
c.	 Correct.	Flushing	is	an	uncomfortable	adverse	effect	unique	to	nicotinic	acid—one	that	

may	cause	patients	to	cease	using	it.
d.	 Abdominal	pain	 is	not	 an	 adverse	 effect	unique	 to	nicotinic	 acid;	however,	flushing	 is	

unique	to	this	agent.

REF:	p.	464

9.	 ANS:	d
a.	 Clofibrate	is	a	fibric	acid	derivative,	not	a	bile	acid	sequestrant.
b.	 Pravastatin	is	a	statin	drug,	not	a	bile	acid	sequestrant.
c.	 Gemfibrozil	is	a	fibric	acid	derivative,	not	a	bile	acid	sequestrant.
d.	 Correct.	Colesevelam	is	a	bile	acid	sequestrant.

REF:	p.	464
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10.	 ANS:	a
a.	 Correct.	 Thyroid-active	 drugs,	 when	 administered	 to	 patients	 with	 coronary	 artery	

disease,	 increase	 the	 incidence	 of	 angina	 pectoris	 and	 death.	 Therefore,	 these	 drugs		
are	 contraindicated	 in	 these	 patients.	 These	 drugs	 should	 not	 be	 used	 except	 in	
hypothyroidism.

b.	 Thyroid-active	drugs,	not	cholesterol	absorption	 inhibitors,	are	contraindicated	for	use	
in	patients	with	coronary	artery	disease.	Thyroid-active	drugs	increase	the	incidence	of	
angina	pectoris	and	death.

c.	 Thyroid-active	drugs,	not	HMG-CoA	reductase	inhibitors	(statins),	are	contraindicated	
for	use	in	patients	with	coronary	artery	disease.	Thyroid-active	drugs	increase	the	inci-
dence	of	angina	pectoris	and	death.

d.	 Thyroid-active	drugs,	not	omega-3	polyunsaturated	fatty	acids	(PUFAs),	are	contraindi-
cated	for	use	in	patients	with	coronary	artery	disease.	Thyroid-active	drugs	increase	the	
incidence	of	angina	pectoris	and	death.

REF:	p.	466
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C H A P T E R  30 

Antianemic and Hematopoietic 
Stimulating Drugs

Multiple Choice
1.	 Which	 terms	 describe	 anemia	 as	 a	 result	 of	 blood	 loss	 or	 decreased	 erythrocyte	

production?
a.	 Microcytic	and	hypochromic.
b.	 Macrocytic	and	hyperchromic.
c.	 Normocytic	and	normochromic.
d.	 Megaloblastic	and	hyperchromic.

2.	 Which	form	of	iron	(Fe++)	is	most	often	used	to	treat	iron	deficiency	anemia?
a.	 Ferrous	sulfate.
b.	 Ferrous	gluconate.
c.	 Ferrous	fumarate.
d.	 Iron	polysaccharide.

3.	 Which	duration	of	iron	therapy	is	necessary	to	replenish	iron	stores	depleted	by	iron	defi-
ciency	anemia?
a.	 1	to	2	years.
b.	 3	to	6	weeks.
c.	 1	to	2	months.
d.	 3	to	6	months.

4.	 Sickle	cell	anemia	is	a	variation	of	which	thalassemia?
a.	 β-Thalassemia.
b.	 Hydrops	fetalis.
c.	 α-Thalassemia	minor.
d.	 Hemoglobin	H	disease.

5.	 Pernicious	anemia	is	a	form	of	which	anemia?
a.	 Porphyria.
b.	 Thalassemia.
c.	 Iron	deficiency	anemia.
d.	 Vitamin	B12	deficiency	anemia.

6.	 Symptoms	of	which	anemia	include	photosensitivity?
a.	 Porphyria.
b.	 Thalassemia.
c.	 Megaloblastic	anemia.
d.	 Vitamin	B12	deficiency	anemia.
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7.	 Which	hematopoietic	growth	factor	was	first	to	be	successfully	identified	and	cloned?
a.	 Erythropoietin	(EPO).
b.	 Stem	cell	factor	(SCF).
c.	 Granulocyte	colony-stimulating	factor	(G-CSF).
d.	 Granulocyte-macrophage	colony-stimulating	factor	(GM-CSF).

8.	 Epoetin	alfa	is	prescribed	to	treat	high	plasma	erythropoietin	(EPO)	levels	in	which	case?
a.	 Cancer	chemotherapy.
b.	 End	stage	renal	disease.
c.	 Anemia	related	to	rheumatoid	arthritis.
d.	 Decreased	tissue	response	to	plasma	EPO.

9.	 Which	 is	 NOT	 a	 goal	 of	 isolating	 hemoglobin	 from	 erythrocytes	 to	 make	 an	 oxygen-
transport	compound?
a.	 Inactivate	possible	viruses.
b.	 Use	as	an	emergency	blood	substitute.
c.	 Remove	the	antigen	determinants	(ABO).
d.	 Reduction	of	hemoglobin	affinity	for	oxygen.

10.	 Which	term	describes	unusual	or	unnatural	cravings	for	food?
a.	 Pica.
b.	 Splenomegaly.
c.	 Angular	cheilosis.
d.	 Plummer-Vinson	syndrome.

Feedback
1.	 ANS:	c

a.	 Microcytic	describes	a	smaller	than	normal	blood	cell,	and	hypochromic	describes	a	pale	
color.	When	blood	cells	are	normal	in	shape	and	size,	just	reduced	in	number,	the	anemia	
is	considered	normocytic	and	normochromic.

b.	 Macrocytic	describes	a	larger	than	normal	blood	cell,	and	hyperchromic	describes	a	dark	
color.	When	blood	cells	are	normal	in	shape	and	size,	just	reduced	in	number,	the	anemia	
is	considered	normocytic	and	normochromic.

c.	 Correct.	When	blood	 cells	 are	normal	 in	 shape	 and	 size,	 but	 reduced	 in	number,	 the	
anemia	is	considered	normocytic	and	normochromic.

d.	 Megaloblastic	describes	a	 larger	 than	normal	blood	cell,	 and	hyperchromic	describes	a	
dark	color.	When	blood	cells	are	normal	in	shape	and	size,	just	reduced	in	number,	the	
anemia	is	considered	normocytic	and	normochromic.

REF:	p.	470
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2.	 ANS:	a
a.	 Correct.	Ferrous	sulfate	is	the	iron	preparation	most	often	used	to	treat	iron	deficiency	

anemia.
b.	 Ferrous	 sulfate	 is	 the	 iron	preparation	used	more	often	 than	 ferrous	gluconate	 to	 treat	

iron	deficiency	anemia.
c.	 Ferrous	sulfate	is	the	iron	preparation	used	more	often	than	ferrous	fumarate	to	treat	iron	

deficiency	anemia.
d.	 Ferrous	sulfate	is	the	iron	preparation	used	more	often	than	iron	polysaccharide	to	treat	

iron	deficiency	anemia.

REF:	p.	473

3.	 ANS:	d
a.	 3	to	6	months,	not	1	to	2	years,	of	iron	therapy	is	necessary	in	order	to	replenish	depleted	

iron	stores	caused	by	iron	deficiency	anemia.
b.	 3	to	6	months,	not	3	to	6	weeks,	of	iron	therapy	is	necessary	in	order	to	replenish	depleted	

iron	stores	caused	by	iron	deficiency	anemia.
c.	 3	 to	 6	 months,	 not	 1	 to	 2	 months,	 of	 iron	 therapy	 is	 necessary	 in	 order	 to	 replenish	

depleted	iron	stores	caused	by	iron	deficiency	anemia.
d.	 Correct.	3	to	6	months	of	iron	therapy	is	necessary	in	order	to	replenish	depleted	iron	

stores	caused	by	iron	deficiency	anemia.

REF:	p.	473

4.	 ANS:	a
a.	 Correct.	Sickle	cell	anemia	is	caused	by	a	mutation	on	the	β-globin	chain;	therefore	it	

is	technically	a	type	of	β-thalassemia.
b.	 Sickle	cell	anemia	is	a	variation	of	β-thalassemia,	not	hydrops	fetalis.	Hydrops	fetalis	is	

an	α-thalassemia	because	it	involves	defects	in	all	four	α-globin	genes.
c.	 Sickle	cell	anemia	is	a	variation	of	β-thalassemia,	not	α-thalassemia	minor.	Two	defective	

α-globin	genes	cause	α-thalassemia	minor.
d.	 Sickle	cell	anemia	 is	a	variation	of	β-thalassemia,	not	hemoglobin	H	disease,	which	 is	

caused	by	three	defective	α-globin	genes.

REF:	p.	476

5.	 ANS:	d
a.	 Porphyria	 is	an	iron	deficiency	anemia,	resulting	from	a	deficiency	in	producing	heme;	

pernicious	anemia	is	resultant	from	a	vitamin	B12	deficiency.
b.	 Thalassemia	is	an	iron	deficiency,	related	to	the	genetics	of	the	patient.	Pernicious	anemia	

is	resultant	from	a	vitamin	B12	deficiency.
c.	 Iron	deficiency	anemia	most	often	requires	an	iron	supplement	to	replenish	iron	stores	

in	the	body.	Pernicious	anemia	is	resultant	from	a	vitamin	B12	deficiency.
d.	 Correct.	Pernicious	anemia	is	resultant	from	vitamin	B12	deficiency,	in	which	injections	

of	vitamin	B12	are	required	for	treatment.

REF:	p.	479
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6.	 ANS:	a
a.	 Correct.	One	symptom	of	porphyria	is	photosensitivity,	which	results	from	photoexcita-

tion	of	the	porphyrins	in	the	skin	when	exposed	to	light.	This	photoexcitation	results	in	
cellular	damage	of	red	blood	cells	and	anemia.

b.	 Porphyria	may	include	the	symptom	of	photosensitivity,	while	thalassemia	does	not.
c.	 Porphyria	may	include	the	symptom	of	photosensitivity,	while	megaloblastic	anemia	does	

not.
d.	 Porphyria	 may	 include	 the	 symptom	 of	 photosensitivity,	 while	 vitamin	 B12	 deficiency	

anemia	does	not.

REF:	p.	475

7.	 ANS:	a
a.	 Correct.	Erythropoietin	(EPO)	was	the	first	hematopoietic	growth	factor	to	be	identified	

and	cloned	to	treat	anemia.
b.	 Erythropoietin	 (EPO),	not	 stem	cell	 factor	 (SCF),	was	 the	first	hematopoietic	growth	

factor	to	be	identified	and	cloned.
c.	 Erythropoietin	(EPO),	not	granulocyte	colony-stimulating	factor	(G-CSF),	was	the	first	

hematopoietic	growth	factor	to	be	identified	and	cloned.
d.	 Erythropoietin	 (EPO),	 not	 granulocyte-macrophage	 colony-stimulating	 factor	 (GM-

CSF),	was	the	first	hematopoietic	growth	factor	identified	and	cloned.

REF:	p.	480

8.	 ANS:	d
a.	 Cancer	chemotherapy	results	in	low	plasma	EPO	levels.	Plasma	EPO	levels	can	be	100	

times	more	than	normal	when	there	is	decreased	tissue	response	to	plasma	EPO.
b.	 End	stage	renal	disease	results	in	low	plasma	EPO	levels.	Plasma	EPO	levels	can	be	100	

times	more	than	normal	when	there	is	decreased	tissue	response	to	plasma	EPO.
c.	 Anemia	related	to	rheumatoid	arthritis	results	in	low	plasma	EPO	levels.	Plasma	EPO	

levels	 can	 be	 100	 times	 more	 than	 normal	 when	 there	 is	 decreased	 tissue	 response	 to	
plasma	EPO.

d.	 Correct.	Epoetin	alfa	may	be	successful	for	treating	high	plasma	EPO	levels	because	of	
resistant	tissue	response	to	the	endogenous	EPO.

REF:	p.	482

9.	 ANS:	d
a.	 Isolating	hemoglobin	from	erythrocytes	does	inactivate	possible	viruses;	however,	it	is	an	

undesirable	result	that	hemoglobin	affinity	for	oxygen	is	reduced.
b.	 Isolating	hemoglobin	from	erythrocytes	to	use	as	an	oxygen	transport	compound	would	

allow	 use	 as	 an	 emergency	 blood	 substitute;	 however,	 it	 is	 an	 undesirable	 result	 that	
hemoglobin	affinity	for	oxygen	is	reduced.

c.	 Isolating	hemoglobin	from	erythrocytes	does	remove	the	antigen	determinants	(ABO);	
however,	it	is	an	undesirable	result	that	hemoglobin	affinity	for	oxygen	is	reduced.

d.	 Correct.	The	 reduction	of	hemoglobin	 affinity	 for	oxygen	 is	NOT	a	goal	 of	 isolating	
hemoglobin	 from	 erythrocytes;	 it	 is	 desirable	 for	 hemoglobin	 to	 bind	 to	 oxygen	 in	
oxygen-transport	compound.

REF:	pp.	483–484
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10.	 ANS:	a
a.	 Correct.	In	some	cases	of	iron-deficient	anemia,	patients	may	experience	pica.	Pica	is	a	

craving	for	unusual	or	unnatural	foods,	such	as	ice	cubes,	soil,	or	paint	chips.
b.	 The	adverse	effect	of	anemia,	splenomegaly,	results	from	red	blood	cells	being	damaged	

in	the	spleen,	while	pica	is	a	craving	for	unusual	or	unnatural	foods,	such	as	 ice	cubes,	
soil,	or	paint	chips.

c.	 Angular	cheilosis	refers	to	a	mucosal	change	in	the	corners	of	the	mouth	as	an	adverse	
effect	of	anemia,	while	pica	is	a	craving	for	unusual	or	unnatural	foods,	such	as	ice	cubes,	
soil,	or	paint	chips.

d.	 Plummer-Vinson	syndrome	involves	esophageal	webs	and	difficulty	swallowing	in	rela-
tion	to	anemia,	while	pica	is	a	craving	for	unusual	or	unnatural	foods,	such	as	ice	cubes,	
soil,	or	paint	chips.

REF:	p.	473
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C H A P T E R  31 

Procoagulant, Anticoagulant, and 
Thrombolytic Drugs

Multiple Choice
1.	 Which	event	of	hemostasis	is	initiated	by	extracellular	matrix	proteins?

a.	 Platelet	adhesion.
b.	 Formation	of	fibrin.
c.	 Platelet	aggregation.
d.	 Retraction	of	the	blood	clot.

2.	 Which	 procoagulant	 agent	 is	 available	 as	 a	 double	 barrel	 syringe	 that	 mixes	 in	 a	 single	
delivery	barrel	when	the	agent	is	applied?
a.	 Zinc	chloride.
b.	 Fibrin	sealant.
c.	 Topical	thrombin.
d.	 Denatured	cellulose	sponge.

3.	 Which	procoagulant	agent	is	designed	for	intrasocket	use	to	promote	clotting?
a.	 Zinc	chloride.
b.	 Fibrin	sealant.
c.	 Topical	thrombin.
d.	 Denatured	cellulose	sponge.

4.	 Which	disadvantage	is	associated	with	procoagulant	astringent	agents?
a.	 Ischemia	and	tissue	necrosis.
b.	 Irritating	acidic	pH	of	1.3	to	3.1.
c.	 Initiates	a	foreign	body	response.
d.	 Requires	a	preparation	time	of	30	minutes.

5.	 Hemophilia	A	results	from	a	deficiency	in	which	clotting	factor?
a.	 V.
b.	 X.
c.	 VII.
d.	 VIII.

6.	 Which	is	NOT	a	vitamin	K-dependent	clotting	factor?
a.	 II.
b.	 IX.
c.	 VII.
d.	 VIII.
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7.	 Plasminogen	activators	have	a	47%	success	rate	of	thrombolysis	when	administered	within	
which	amount	of	time	from	the	start	of	symptoms?
a.	 1	hour.
b.	 3	hours.
c.	 6	hours.
d.	 12	hours.

8.	 Aminocaproic	acid	is	an	example	of	which	type	of	drug?
a.	 Fibrinolytic.
b.	 Antifibrinolytic.
c.	 Direct-acting	anticoagulant.
d.	 Indirect-acting	anticoagulant.

9.	 Which	powerful,	naturally	occurring	anticoagulant	originates	from	the	saliva	of	leeches?
a.	 Hirudin.
b.	 Heparin.
c.	 Bivalirudin.
d.	 Danaparoid.

10.	 Which	anti-platelet	drug	is	an	adenosine	diphosphate	receptor	inhibitor?
a.	 Aspirin.
b.	 Tirofiban.
c.	 Abciximab.
d.	 Clopidogrel.

Feedback
1.	 ANS:	a

a.	 Correct.	When	extracellular	matrix	proteins	enter	the	blood	vessel	from	damage,	platelet	
adhesion	to	the	area	of	injury	ensues.

b.	 When	extracellular	matrix	proteins	enter	the	blood	vessel	from	damage,	platelet	adhesion	
to	the	area	of	injury	ensues.	Fibrin	forms	as	a	result	of	the	cleavage	of	fibrinogen.

c.	 When	extracellular	matrix	proteins	enter	the	blood	vessel	from	damage,	platelet	adhesion	
to	the	area	of	injury	ensues.	Platelet	aggregation	is	initiated	by	GP	IIb/IIIa,	which	is	a	
transmembrane	protein.

d.	 When	extracellular	matrix	proteins	enter	the	blood	vessel	from	damage,	platelet	adhesion	
to	the	area	of	injury	ensues.	The	retraction	of	the	blood	clot	is	initiated	by	formation	of	
filopodia	on	platelets	that	attach	to	fibrin	and	then	contract.

REF:	p.	487
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2.	 ANS:	b
a.	 Fibrin	sealant,	not	zinc	chloride,	 is	available	as	a	double	barrel	 syringe	that	mixes	 in	a	

single	delivery	barrel	when	the	agent	is	applied.
b.	 Correct.	Fibrin	sealant	is	available	in	a	double	barrel	syringe,	with	one	side	containing	

thrombin	 and	 calcium	 chloride	 and	 the	 other	 side	 containing	 fibrinogen,	 factor	 XIII,	
aprotinin,	and	other	plasma	proteins.	These	two	barrels	merge	to	a	single	barrel	where	
the	agents	are	mixed	and	applied	as	a	coagulant.

c.	 Fibrin	sealant,	not	topical	thrombin,	is	available	as	a	double	barrel	syringe	that	mixes	in	
a	single	delivery	barrel	when	the	agent	is	applied.

d.	 Fibrin	 sealant,	not	a	denatured	cellulose	 sponge,	 is	available	as	a	double	barrel	 syringe	
that	mixes	in	a	single	delivery	barrel	when	the	agent	is	applied.

REF:	p.	494

3.	 ANS:	d
a.	 Denatured	cellulose	sponges	are	designed	for	intrasocket	use	to	promote	clotting,	while	

zinc	chloride	is	a	type	of	astringent.
b.	 Denatured	cellulose	sponges	are	designed	for	intrasocket	use	to	promote	clotting,	while	

fibrin	sealant	is	a	topical	preparation.
c.	 Denatured	cellulose	sponges	are	designed	for	intrasocket	use	to	promote	clotting,	while	

topical	thrombin	is	a	topical	preparation.
d.	 Correct.	 Denatured	 cellulose	 sponge	 is	 designed	 for	 intrasocket	 use	 to	 promote	

clotting.

REF:	p.	494

4.	 ANS:	b
a.	 One	disadvantage	of	astringent	agents	is	an	acidic	pH	of	1.3	to	3.1,	which	irritates	the	

area	of	application.	Ischemia	and	tissue	necrosis	are	associated	with	vasoconstrictors.
b.	 Correct.	A	disadvantage	of	astringent	agents	is	their	acidic	pH	of	1.3	to	3.1,	which	causes	

irritation	to	the	area	of	application.
c.	 One	disadvantage	of	astringent	agents	is	an	acidic	pH	of	1.3	to	3.1,	which	irritates	the	

area	of	application.	Intrasocket	preparations	may	initiate	a	foreign	body	response.
d.	 One	disadvantage	of	astringent	agents	is	an	acidic	pH	of	1.3	to	3.1,	which	irritates	the	

area	of	application.	Fibrin	sealant	requires	a	preparation	time	of	30	minutes.

REF:	p.	495

5.	 ANS:	d
a.	 Hemophilia	A	results	from	a	deficiency	of	clotting	factor	VIII,	not	V.
b.	 Hemophilia	A	results	from	a	deficiency	of	clotting	factor	VIII,	not	X.
c.	 Hemophilia	A	results	from	a	deficiency	of	clotting	factor	VIII,	not	VII.
d.	 Correct.	Hemophilia	A	results	from	a	deficiency	of	clotting	factor	VIII.

REF:	p.	495
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6.	 ANS:	d
a.	 Factors	II,	VII,	and	IX	all	are	vitamin	K-dependent,	while	factor	VIII	is	not	a	vitamin	

K-dependent	clotting	factor.
b.	 Factors	II,	VII,	and	IX	all	are	vitamin	K-dependent,	while	factor	VIII	is	not	a	vitamin	

K-dependent	clotting	factor.
c.	 Factors	II,	VII,	and	IX	all	are	vitamin	K-dependent,	while	factor	VIII	is	not	a	vitamin	

K-dependent	clotting	factor.
d.	 Correct.	Factor	VIII	is	not	a	vitamin	K-dependent	clotting	factor.

REF:	p.	490

7.	 ANS:	a
a.	 Correct.	Plasminogen	activators	have	a	47%	success	rate	of	thrombolysis	when	admin-

istered	within	1	hour	from	the	onset	of	symptoms.	The	longer	the	treatment	is	delayed,	
the	poorer	the	results	will	be.

b.	 Plasminogen	 activators	 have	 a	 47%	 success	 rate	 of	 thrombolysis	 when	 administered	
within	 1	 hour	 from	 the	 onset	 of	 symptoms.	The	 longer	 the	 treatment	 is	 delayed,	 the	
poorer	the	results;	a	3-hour	time	frame	produces	a	success	rate	below	47%.

c.	 Plasminogen	 activators	 have	 a	 47%	 success	 rate	 of	 thrombolysis	 when	 administered	
within	 1	 hour	 from	 the	 onset	 of	 symptoms.	The	 longer	 the	 treatment	 is	 delayed,	 the	
poorer	the	results;	a	6-hour	time	frame	produces	a	success	rate	below	47%.

d.	 Plasminogen	 activators	 have	 a	 47%	 success	 rate	 of	 thrombolysis	 when	 administered	
within	 1	 hour	 from	 the	 onset	 of	 symptoms.	The	 longer	 the	 treatment	 is	 delayed,	 the	
poorer	the	results;	a	12-hour	time	frame	produces	a	success	rate	below	47%.

REF:	p.	500

8.	 ANS:	b
a.	 Aminocaproic	acid	is	an	example	of	an	antifibrinolytic	drug,	not	a	fibrinolytic	drug.
b.	 Correct.	Aminocaproic	acid	is	an	example	of	an	antifibrinolytic	drug.
c.	 Aminocaproic	 acid	 is	 an	 example	 of	 an	 antifibrinolytic	 drug,	 not	 a	 direct-acting	

anticoagulant.
d.	 Aminocaproic	 acid	 is	 an	 example	 of	 an	 antifibrinolytic	 drug,	 not	 an	 indirect-acting	

anticoagulant.

REF:	p.	500

9.	 ANS:	a
a.	 Correct.	Hirudin	 is	 a	powerful,	naturally	occurring	anticoagulant	 that	originates	 from	

the	saliva	of	leeches.
b.	 Hirudin	originates	from	the	saliva	of	leeches,	while	heparin	is	produced	endogenously;	

commercial	preparations	are	derived	from	recombinant	DNA	techniques.
c.	 Hirudin	 originates	 from	 the	 saliva	 of	 leeches;	 bivalirudin	 is	 a	 semisynthetic	 analog	 of	

hirudin.
d.	 Hirudin	originates	 from	the	saliva	of	 leeches,	while	danaparoid	 is	made	up	of	heparan	

sulfate,	dermatan	sulfate,	and	chondroitin	sulfate.

REF:	p.	502
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10.	 ANS:	d
a.	 Clopidogrel	is	an	adenosine	diphosphate	receptor	inhibitor,	while	aspirin	is	a	cyclooxy-

genase	inhibitor.
b.	 Clopidogrel	is	an	adenosine	diphosphate	receptor	inhibitor,	while	tirofiban	is	a	glycopro-

tein	IIb/IIIa	receptor	inhibitor.
c.	 Clopidogrel	is	an	adenosine	diphosphate	receptor	inhibitor,	while	abciximab	is	a	glyco-

protein	IIb/IIIa	receptor	inhibitor.
d.	 Correct.	Clopidogrel	is	an	adenosine	diphosphate	receptor	inhibitor.

REF:	p.	506
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C H A P T E R  32 

Drugs Acting on the 
Respiratory System

Multiple Choice
1.	 The	corticosteroids	used	to	treat	inflammatory	lung	conditions	differ	from	each	other	in

a.	 site	of	action.
b.	 adverse	effects.
c.	 receptor-binding	affinity.
d.	 optimal	route	of	administration.

2.	 Which	pulmonary	effect	of	β2-adrenergic	receptor	agonists	is	NOT	desirable?
a.	 Bronchodilation.
b.	 Bronchoprotection.
c.	 Regulation	of	alveolar	epithelial	cell	fluid	balance.
d.	 Desensitization	and	downregulation	of	β2-adrenergic	receptors.

3.	 Which	β2-adrenergic	receptor	agonist	is	most	widely	prescribed?
a.	 Albuterol.
b.	 Salmeterol.
c.	 Levalbuterol.
d.	 Metaproterenol.

4.	 Which	drug	or	type	of	drug	is	often	combined	in	the	same	preparation	with	salmeterol	in	
an	inhaled	form?
a.	 An	α-adrenergic	receptor	agonist.
b.	 Glucocorticosteroid.
c.	 Ibuprofen.
d.	 Metaproterenol.

5.	 Each	occurs	when	a	corticosteroid	is	coadministered	with	a	β2-adrenergic	receptor	agonist,	
EXCEPT	one.	Which	is	the	EXCEPTION?
a.	 Smooth	muscle	hyperplasia	is	restrained.
b.	 Each	drug	enhances	the	effect	of	the	other.
c.	 Tolerance	to	β2-adrenergic	receptor	agonist	is	offset.
d.	 The	potential	of	systemic	effects	of	corticosteroids	is	increased.

6.	 Which	asthmatic	drug	is	not	effective	when	administered	as	an	inhalant?
a.	 Ipratropium.
b.	 Epinephrine.
c.	 Theophylline.
d.	 Isoproterenol.
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7.	 Which	drug	or	drug	type	is	 indicated	for	the	treatment	of	aspirin-induced	asthma	due	to	
the	ability	of	aspirin	to	elevate	cysteinyl	leukotrienes?
a.	 Ketotifen.
b.	 Cromolyn.
c.	 Anticholinergics.
d.	 Montelukast.

8.	 Which	over-the-counter	antitussive	produces	effects	comparable	to	codeine	phosphate?
a.	 Noscapine.
b.	 Benzonatate.
c.	 Hydrocodone.
d.	 Dextromethorphan.

9.	 Which	nasal	decongestant	is	commonly	used	and	has	a	long	duration	of	action?
a.	 Ephedrine.
b.	 Epinephrine.
c.	 Oxymetazoline.
d.	 Propylhexedrine.

10.	 Which	is	a	common,	easily	treatable,	adverse	effect	of	inhaled	corticosteroids?
a.	 Weight	gain.
b.	 Oral	candidiasis.
c.	 Metabolic	changes.
d.	 Adrenal	suppression.

Feedback
1.	 ANS:	c

a.	 Lung	tissue	is	the	site	of	action	for	all	corticosteroids	used	to	treat	inflammatory	condi-
tions	in	the	lungs.	The	pharmacodynamic	differences	in	these	drugs	occur	in	receptor-
binding	affinity.

b.	 Corticosteroids	used	to	treat	inflammatory	conditions	in	the	lungs	all	have	similar	adverse	
effects,	primarily	oral	candidiasis.	The	pharmacodynamic	differences	in	these	drugs	occur	
in	receptor-binding	affinity.

c.	 Correct.	Receptor-binding	affinity	is	the	only	pharmacodynamic	difference	in	cortico-
steroids	used	to	treat	inflammatory	lung	conditions.

d.	 The	optimal	 route	of	 administration	 for	 all	 corticosteroids	used	 to	 treat	 inflammatory	
lung	conditions	is	inhalation.	The	pharmacodynamic	differences	in	these	drugs	occur	in	
receptor-binding	affinity.

REF:	p.	513
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2.	 ANS:	d
a.	 Bronchodilation	is	a	desirable	effect	of	β2-adrenergic	receptor	agonists,	while	the	adverse	

effect	of	tolerance	due	to	desensitization	and	downregulation	of	β2-adrenergic	receptors	
can	result	in	exacerbated	asthma	and	asthma-related	death.

b.	 Bronchoprotection	 is	 a	 desirable	 effect	 of	 β2-adrenergic	 receptor	 agonists,	 while	 the	
adverse	 effect	of	 tolerance	due	 to	desensitization	and	downregulation	of	β2-adrenergic	
receptors	can	result	in	exacerbated	asthma	and	asthma-related	death.

c.	 Regulation	of	alveolar	epithelial	 cell	fluid	balance	 is	a	desirable	effect	of	β2-adrenergic	
receptor	agonists,	while	the	adverse	effect	of	tolerance	due	to	desensitization	and	down-
regulation	of	β2-adrenergic	receptors	can	result	in	exacerbated	asthma	and	asthma-related	
death.

d.	 Correct.	The	adverse	effect	of	 tolerance	due	 to	desensitization	and	downregulation	of	
β2-adrenergic	receptors	can	result	in	exacerbated	asthma	and	asthma-related	death.

REF:	p.	514

3.	 ANS:	a
a.	 Correct.	Albuterol	is	the	β2-adrenergic	receptor	agonist	most	widely	prescribed.
b.	 Albuterol,	not	salmeterol,	is	the	β2-adrenergic	receptor	agonist	most	widely	prescribed.
c.	 Albuterol,	 not	 levalbuterol,	 is	 the	 β2-adrenergic	 receptor	 agonist	 most	 widely	

prescribed.
d.	 Albuterol,	 not	 metaproterenol,	 is	 the	 β2-adrenergic	 receptor	 agonist	 most	 widely	

prescribed.

REF:	p.	515

4.	 ANS:	b
a.	 An	α-adrenergic	receptor	agonist	would	provide	no	benefit	in	asthma.	Glucocorticosteroids	

are	useful	with	salmeterol.
b.	 Correct.	Glucocorticosteroids	are	useful	with	salmeterol.
c.	 Glucocorticosteroids	 are	 useful	 with	 salmeterol.	 Ibuprofen	 is	 not	 combined	 with	

salmeterol.
d.	 Metaproterenol	 is	another	β2-adrenergic	receptor	agonist.	It	 is	not	combined	with	sal-

meterol	in	this	manner.	Glucocorticosteroids	are	useful	with	salmeterol.

REF:	p.	515

5.	 ANS:	d
a.	 Coadministration	of	a	corticosteroid	and	a	β2-adrenergic	receptor	agonist	results	in	the	

restraint	 of	 bronchial	 smooth	 muscle	 hyperplasia.	The	 potential	 of	 systemic	 effects	 of	
corticosteroids	is	also	decreased,	not	increased.

b.	 Coadministration	of	a	corticosteroid	and	a	β2-adrenergic	receptor	agonist	results	in	each	
drug	enhancing	the	effect	of	the	other.	The	potential	of	systemic	effects	of	corticosteroids	
is	also	decreased,	not	increased.

c.	 Coadministration	 of	 a	 corticosteroid	 and	 a	 β2-adrenergic	 receptor	 agonist	 offsets	 the	
tolerance	to	β2-adrenergic	receptor	agonists.	The	potential	of	systemic	effects	of	cortico-
steroids	is	also	decreased,	not	increased.

d.	 Correct.	Coadministration	of	a	corticosteroid	and	a	β2-adrenergic	receptor	agonist	results	
in	a	decrease,	rather	than	an	increase,	in	potential	of	systemic	effects	of	corticosteroids.

REF:	p.	515
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6.	 ANS:	c
a.	 Ipratropium,	combined	with	albuterol,	 is	effective	 for	 treating	chronic	obstructive	pul-

monary	disease	(COPD)	when	administered	as	an	inhalant;	theophylline	is	not.
b.	 Epinephrine	is	effective	for	acute	asthmatic	episodes	when	administered	as	an	inhalant;	

theophylline	is	not.
c.	 Correct.	Theophylline	 is	 administered	orally,	due	 to	 its	 ineffectiveness	when	adminis-

tered	as	an	inhalant.
d.	 Isoproterenol	 is	 effective	 when	 administered	 by	 oral	 inhalation	 for	 asthmatic	 attacks;	

theophylline	is	not.

REF:	p.	516

7.	 ANS:	d
a.	 Leukotriene	modifiers	 like	montelukast	block	 leukotriene	 receptors	and	can	selectively	

target	aspirin-induced	asthma;	ketotifen,	used	for	the	management	of	mild	to	moderate	
bronchial	asthma	and	allergy	disorders,	does	not	act	in	this	manner.

b.	 Leukotriene	modifiers	 like	montelukast	block	 leukotriene	 receptors	and	can	selectively	
target	aspirin-induced	asthma;	cromolyn,	used	for	prophylactic	management	of	asthma,	
does	not	act	in	this	way.

c.	 Anticholinergics	are	indicated	for	use	in	patients	with	COPD,	whereas	leukotriene	modi-
fiers	 like	 montelukast	 block	 leukotriene	 receptors	 and	 can	 selectively	 target	 aspirin-
induced	asthma.

d.	 Correct.	 Leukotriene	 modifiers	 like	 montelukast	 block	 leukotriene	 receptors	 and	 can	
selectively	target	aspirin-induced	asthma.

REF:	p.	520

8.	 ANS:	d
a.	 Dextromethorphan,	 not	 noscapine,	 is	 the	 over-the-counter	 antitussive	 that	 produces	

effects	comparable	to	the	effects	of	codeine	phosphate.
b.	 Dextromethorphan,	not	benzonatate,	 is	 the	over-the-counter	 antitussive	 that	produces	

effects	comparable	to	the	effects	of	codeine	phosphate.
c.	 Dextromethorphan,	not	hydrocodone,	is	the	over-the-counter	antitussive	that	produces	

effects	comparable	to	the	effects	of	codeine	phosphate.
d.	 Correct.	 Dextromethorphan	 is	 the	 over-the-counter	 antitussive	 that	 produces	 effects	

comparable	to	the	effects	of	codeine	phosphate.

REF:	p.	521

9.	 ANS:	c
a.	 The	nasal	decongestant	oxymetazoline	is	commonly	used	and	has	a	long	duration;	ephed-

rine	is	rarely	used	as	a	nasal	decongestant	due	to	its	many	adverse	effects.
b.	 The	nasal	decongestant	oxymetazoline	is	commonly	used	and	has	a	long	duration;	epi-

nephrine	is	rarely	used	as	a	nasal	decongestant	due	to	its	many	adverse	effects.
c.	 Correct.	 The	 nasal	 decongestant	 oxymetazoline	 is	 commonly	 used	 and	 has	 a	 long	

duration.
d.	 The	nasal	decongestant	oxymetazoline	is	commonly	used	and	has	a	long	duration.	The	

nasal	decongestant	propylhexedrine	has	a	shorter	duration	of	action.

REF:	pp.	521–522
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10.	 ANS:	b
a.	 Weight	gain	is	a	less	common,	systemic	adverse	effect	of	inhaled	corticosteroids,	while	

oral	candidiasis	is	a	common	localized	adverse	effect	that	is	easy	to	treat.
b.	 Correct.	Oral	candidiasis	is	a	common	localized	adverse	effect	of	inhaled	corticosteroids,	

which	can	be	easily	treated	with	antifungal	drugs.
c.	 Metabolic	changes	are	a	less	common,	systemic	adverse	effect	of	inhaled	corticosteroids,	

while	oral	candidiasis	is	a	common	localized	adverse	effect	that	is	easy	to	treat.
d.	 Adrenal	suppression	is	a	less	common,	systemic	adverse	effect	of	inhaled	corticosteroids,	

while	oral	candidiasis	is	a	common	localized	adverse	effect	that	is	easy	to	treat.

REF:	pp.	513,	522
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C H A P T E R  33 

Drugs Acting on the 
Gastrointestinal Tract

Multiple Choice
1.	 Which	drug	is	most	effective	in	relieving	the	symptoms	of	acid-peptic	conditions?

a.	 Ranitidine.
b.	 Cimetidine.
c.	 Amoxicillin.
d.	 Esomeprazole.

2.	 Which	acid-peptic	condition	has	been	most	closely	linked	to	the	bacteria	Helicobacter pylori?
a.	 Pyrosis.
b.	 Dyspepsia.
c.	 Peptic	ulcer	disease	(PUD).
d.	 Gastroesophageal	reflux	disease	(GERD).

3.	 Which	agent	combines	with	antacid	products	 to	 form	a	sodium	alginate	gel	 that	protects	
the	mucosa	during	episodes	of	acid	reflux?
a.	 Sucralfate.
b.	 Alginic	acid.
c.	 Simethicone.
d.	 Aluminum	hydroxide.

4.	 Which	drug	is	the	primary	treatment	for	acid-related	disease	in	pregnancy?
a.	 Sucralfate.
b.	 Prostaglandins.
c.	 Calcium	carbonate.
d.	 Aluminum	hydroxide.

5.	 Which	H2	receptor	antihistamine	produces	antiandrogenic	adverse	effects?
a.	 Ranitidine.
b.	 Nizatidine.
c.	 Cimetidine.
d.	 Famotidine.

6.	 Which	statement	is	NOT	true	about	syrup	of	ipecac?
a.	 It	acts	in	the	CNS	and	locally.
b.	 It	is	available	over-the-counter	(OTC).
c.	 Adverse	effects	are	rare	when	given	at	recommended	dosage.
d.	 Its	efficacy	increases	if	given	90	minutes	after	intake	of	the	poison.
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7.	 In	which	instance	are	antipsychotics	ineffective	for	the	treatment	of	nausea?
a.	 Motion	sickness.
b.	 Postoperative	emesis.
c.	 Pregnancy-related	nausea.
d.	 Cancer	therapy-related	nausea.

8.	 Which	laxative	increases	fecal	water	content	by	osmosis?
a.	 Stimulants.
b.	 Stool	lubricants.
c.	 Saline	cathartics.
d.	 Bulk-forming	agents.

9.	 Which	is	NOT	recommended	to	prevent	traveler’s	diarrhea	when	visiting	other	countries?
a.	 Prescription	antidiarrheals.
b.	 Prescription	of	a	fluoroquinolone	antibiotic.
c.	 2	fluid	ounces	of	bismuth	subsalicylate	taken	4	times	daily.
d.	 “The	rule	of	P’s”:	food	is	safe	if	it	is	peeled,	packaged,	purified,	or	piping	hot.

10.	 Which	class	of	drug	does	loperamide	belong	to?
a.	 Opioid.
b.	 NSAID.
c.	 Antibiotic.
d.	 Antihistamine.

Feedback
1.	 ANS:	d

a.	 Cimetidine	is	effective	in	treating	peptic	ulcer	disease,	but	esomeprazole,	a	proton	pump	
inhibitor	(PPI),	has	a	more	effective	result	on	all	acid-peptic	conditions.

b.	 Ranitidine	is	effective	in	treating	peptic	ulcer	disease,	but	esomeprazole,	a	proton	pump	
inhibitor	(PPI),	has	a	more	effective	result	on	all	acid-peptic	conditions.

c.	 Antibiotics,	such	as	amoxicillin,	may	eradicate	the	intestinal	bacteria	linked	to	gastroin-
testinal	 ulcers,	 but	 esomeprazole,	 a	 proton	 pump	 inhibitor	 (PPI),	 relieves	 the	 gastric	
symptoms	of	acid-peptic	conditions.

d.	 Correct.	Esomeprazole	is	a	proton	pump	inhibitor	(PPI)	that	inhibits	gastric	acid	secre-
tion	at	 the	gastric	parietal	 cells,	providing	 considerable	 relief	of	 symptoms	of	 all	 acid-
peptic	conditions.

REF:	p.	526

2.	 ANS:	c
a.	 Helicobacter pylori	are	a	type	of	oral	bacteria	associated	with	peptic	ulcer	disease	(PUD),	

more	so	than	pyrosis.
b.	 Helicobacter pylori	are	a	type	of	oral	bacteria	associated	with	peptic	ulcer	disease	(PUD),	

more	so	than	dyspepsia.
c.	 Correct.	Helicobacter pylori	are	a	type	of	oral	bacteria	associated	with	peptic	ulcer	disease	

(PUD).
d.	 Helicobacter pylori	are	a	type	of	oral	bacteria	associated	with	peptic	ulcer	disease	(PUD),	

more	so	than	GERD.

REF:	p.	525
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3.	 ANS:	b
a.	 Sucralfate	is	a	cytoprotective	agent	that	forms	over	a	gastric	ulcer;	alginic	acid	forms	an	

alginate	 gel	 when	 combined	 with	 sodium	 bicarbonate	 to	 provide	 a	 protective	 barrier	
during	episodes	of	gastric	reflux.

b.	 Correct.	Alginic	acid,	when	combined	with	sodium	bicarbonate,	forms	a	sodium	alginate	
gel	that	floats	on	top	of	gastric	contents	to	protect	the	mucosa	during	episodes	of	acid	
reflux.

c.	 Simethicone	is	a	defoaming	agent	used	to	relieve	the	discomfort	of	gas	in	the	gastroin-
testinal	tract;	alginic	acid	forms	an	alginate	gel	when	combined	with	sodium	bicarbonate	
to	provide	a	protective	barrier	during	episodes	of	gastric	reflux.

d.	 Aluminum	hydroxide	is	a	potent	antacid;	alginic	acid	forms	an	alginate	gel	when	com-
bined	with	sodium	bicarbonate	to	provide	a	protective	barrier	during	episodes	of	gastric	
reflux.

REF:	pp.	528–529

4.	 ANS:	a
a.	 Correct.	Due	to	its	minimal	absorption	into	the	gastrointestinal	tract,	sucralfate	is	the	

primary	drug	for	treatment	of	acid-related	disease	in	pregnancy.
b.	 Prostaglandins	are	contraindicated	in	pregnancy;	sucralfate	is	the	primary	drug	for	treat-

ment	of	acid-related	disease	in	pregnancy.
c.	 Calcium	carbonate	is	absorbed	by	the	gastrointestinal	tract	and	produces	adverse	effects	

such	as	constipation.	Sucralfate	is	the	primary	drug	for	treatment	of	acid-related	disease	
in	pregnancy.

d.	 Aluminum	 hydroxide	 is	 absorbed	 by	 the	 gastrointestinal	 tract	 and	 produces	 adverse	
effects	such	as	phosphate	depletion.	Sucralfate	is	the	primary	drug	for	treatment	of	acid-
related	disease	in	pregnancy.

REF:	p.	529

5.	 ANS:	c
a.	 Ranitidine	has	not	been	shown	to	cause	antiandrogenic	effects.	Cimetidine	 is	 the	only	

drug	in	this	class	known	to	produce	antiandrogenic	effects.
b.	 Nizatidine	has	not	been	shown	to	cause	antiandrogenic	effects.	Cimetidine	 is	 the	only	

drug	in	this	class	known	to	produce	antiandrogenic	effects.
c.	 Correct.	 Cimetidine	 is	 the	 only	 drug	 in	 this	 class	 known	 to	 produce	 antiandrogenic	

effects	with	 long-term	administration.	These	effects	 are	 reversible	when	patients	 cease	
using	cimetidine.

d.	 Famotidine	has	not	been	shown	to	cause	antiandrogenic	effects.	Cimetidine	is	the	only	
drug	in	this	class	known	to	produce	antiandrogenic	effects.

REF:	p.	527
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6.	 ANS:	d
a.	 It	is	true	that	syrup	of	ipecac	acts	in	the	CNS	and	locally	in	the	stomach.	However,	it	is	

not	true	that	the	efficacy	increases	with	time;	efficacy	decreases	when	administered	over	
1	hour	past	the	intake	of	the	toxic	substance.

b.	 It	 is	 true	 that	 syrup	of	 ipecac	 is	 available	over-the-counter	 (OTC).	However,	 it	 is	not	
true	 that	 the	efficacy	 increases	with	 time;	 efficacy	decreases	when	administered	over	1	
hour	past	the	intake	of	the	toxic	substance.

c.	 It	is	true	that	adverse	effects	of	syrup	of	ipecac	are	rare	when	given	at	the	recommended	
dosage.	However,	 it	 is	not	 true	 that	 the	efficacy	 increases	with	 time;	efficacy	decreases	
when	administered	over	1	hour	past	the	intake	of	the	toxic	substance.

d.	 Correct.	The	 efficacy	 of	 syrup	 of	 ipecac	 is	 reduced,	 not	 enhanced,	 when	 treatment	 is	
administered	over	1	hour	past	the	intake	of	the	toxic	substance.

REF:	p.	530

7.	 ANS:	a
a.	 Correct.	 Antipsychotics	 are	 not	 effective	 in	 treating	 nausea	 in	 relation	 to	 motion	

sickness.
b.	 Antipsychotics	are	not	effective	in	treating	nausea	in	relation	to	motion	sickness;	however,	

they	are	effective	in	preventing	postoperative	emesis.
c.	 Antipsychotics	are	not	effective	in	treating	nausea	in	relation	to	motion	sickness;	however,	

they	are	effective	in	treating	pregnancy-related	nausea.
d.	 Antipsychotics	are	not	effective	in	treating	nausea	in	relation	to	motion	sickness;	however,	

they	are	effective	in	treating	nausea	related	to	cancer	therapy.

REF:	p.	531

8.	 ANS:	c
a.	 Stimulants	act	as	a	local	irritant	to	increase	propulsive	activity,	whereas	saline	cathartics	

increase	the	water	content	of	feces	by	osmosis.
b.	 Stool	lubricants	reduce	surface	tension	to	permit	intestinal	fluids	to	penetrate	the	feces,	

whereas	saline	cathartics	increase	the	water	content	of	feces	by	osmosis.
c.	 Correct.	Saline	cathartics	act	by	increasing	the	water	content	of	feces	through	osmosis,	

thereby	stimulating	peristalsis.
d.	 Bulk-forming	laxatives	absorb	water	and	expand	to	stimulate	reflex	peristalsis,	whereas	

saline	cathartics	increase	the	water	content	of	feces	by	osmosis.

REF:	pp.	532–533
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9.	 ANS:	a
a.	 Correct.	Prescription	antidiarrheals	are	NOT	recommended	for	traveler’s	diarrhea	due	

to	potential	drug	resistance	and	adverse	effects.
b.	 If	a	prophylactic	prescription	is	indicated,	prescription	of	a	fluoroquinolone	antibiotic	is	

the	recommended	course	of	action.	Prescription	antidiarrheals	are	NOT	recommended	
for	traveler’s	diarrhea	due	to	potential	drug	resistance	and	adverse	effects.

c.	 Prophylactic	 use	 of	 bismuth	 subsalicylate,	 which	 is	 available	 over-the-counter,	 is	 an	
acceptable	preventive	measure	for	traveler’s	diarrhea.	Prescription	antidiarrheals	are	NOT	
recommended	for	traveler’s	diarrhea	due	to	potential	drug	resistance	and	adverse	effects.

d.	 “The	rule	of	P’s”:	food	is	safe	if	it	is	peeled,	packaged,	purified,	or	piping	hot,	is	a	good	
prophylactic	 action.	 Prescription	 antidiarrheals	 are	 NOT	 recommended	 for	 traveler’s	
diarrhea	due	to	potential	drug	resistance	and	adverse	effects.

REF:	p.	534

10.	 ANS:	a
a.	 Correct.	Loperamide	is	an	opioid.
b.	 Loperamide	is	an	opioid,	not	a	NSAID.
c.	 Loperamide	is	an	opioid,	not	an	antibiotic.
d.	 Loperamide	is	an	opioid,	not	an	antihistamine.

REF:	p.	534
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C H A P T E R  34 

Pituitary, Thyroid, and 
Parathyroid Pharmacology

Multiple Choice
1.	 The	absence	of	which	pituitary	hormone	causes	polyuria	and	polydipsia	in	diabetic	patients?

a.	 Oxytocin.
b.	 Vasopressin.
c.	 Thyrotropin.
d.	 Growth	hormone.

2.	 Which	pituitary	hormone	can	be	used	intravenously	to	stimulate	uterine	contractions?
a.	 Prolactin.
b.	 Oxytocin.
c.	 Vasopressin.
d.	 Growth	hormone.

3.	 Thyrotropin	(thyroid-stimulating	hormone)	is	secreted	from	the
a.	 thyroid.
b.	 parathyroid.
c.	 anterior	lobe	of	the	pituitary	gland.
d.	 posterior	lobe	of	the	pituitary	gland.

4.	 Which	is	the	most	common	cause,	globally,	of	thyroid	disorders?
a.	 Goiter.
b.	 Graves’	disease.
c.	 Iodine	deficiency.
d.	 Hashimoto’s	thyroiditis.

5.	 Which	is	linked	to	hypothyroidism?
a.	 Nervousness	and	tremors.
b.	 Skeletal	muscle	weakness	and	wasting.
c.	 Increased	risk	of	coronary	artery	disease.
d.	 Increase	in	appetite	with	decrease	in	body	weight.

6.	 Which	is	the	oldest	treatment	of	thyroid	disorders?
a.	 Iodide.
b.	 Thioamides.
c.	 Ionic	inhibitors.
d.	 Radioactive	iodine.
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7.	 Hypothyroidism	occurs	in	which	percentage	of	women	over	50	years	of	age?
a.	 5%	to	10%.
b.	 15%	to	20%.
c.	 25%	to	30%.
d.	 35%	to	40%.

8.	 Which	drug	is	an	example	of	an	ionic	inhibitor?
a.	 Calcitonin.
b.	 Perchlorate.
c.	 Methimazole.
d.	 Propylthiouracil.

9.	 Which	tissues	are	primary	targets	of	parathyroid	hormone	(PTH)?
a.	 Lung.
b.	 Bone.
c.	 Heart.
d.	 Brain.

10.	 Which	bisphosphonate	drug	elicits	the	highest	risk	for	osteonecrosis	of	the	jaw?
a.	 Etidronate.
b.	 Risedronate.
c.	 Alendronate.
d.	 Zoledronic	acid.

Feedback
1.	 ANS:	b

a.	 A	lack	of	the	pituitary	hormone	vasopressin,	not	oxytocin,	causes	polyuria	and	polydipsia	
in	diabetic	patients.

b.	 Correct.	A	lack	of	the	pituitary	hormone	vasopressin	causes	polyuria	and	polydipsia	in	
diabetic	patients.

c.	 A	lack	of	the	pituitary	hormone	vasopressin,	not	thyrotropin,	causes	polyuria	and	poly-
dipsia	in	diabetic	patients.

d.	 A	lack	of	the	pituitary	hormone	vasopressin,	not	growth	hormone,	causes	polyuria	and	
polydipsia	in	diabetic	patients.

REF:	p.	538

2.	 ANS:	b
a.	 Oxytocin,	 not	 prolactin,	 is	 the	 pituitary	 hormone	 that	 can	 be	 used	 intravenously	 to	

stimulate	uterine	contractions	for	labor.
b.	 Correct.	Oxytocin	is	the	pituitary	hormone	that	can	be	used	intravenously	to	stimulate	

uterine	contractions	for	labor.
c.	 Oxytocin,	 not	 vasopressin,	 is	 the	 pituitary	 hormone	 that	 can	 be	 used	 intravenously	 to	

stimulate	uterine	contractions	for	labor.
d.	 Oxytocin,	not	growth	hormone,	is	the	pituitary	hormone	that	can	be	used	intravenously	

to	stimulate	uterine	contractions	for	labor.

REF:	p.	538
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3.	 ANS:	c
a.	 Thyrotropin	 (thyroid-stimulating	 hormone)	 is	 secreted	 from	 the	 anterior	 lobe	 of	 the	

pituitary	gland,	not	the	thyroid.
b.	 Thyrotropin	 (thyroid-stimulating	 hormone)	 is	 secreted	 from	 the	 anterior	 lobe	 of	 the	

pituitary	gland,	not	the	parathyroid	glands.
c.	 Correct.	Thyrotropin	(thyroid-stimulating	hormone)	is	secreted	from	the	anterior	lobe	

of	the	pituitary	gland.
d.	 Thyrotropin	(thyroid-stimulating	hormone)	is	secreted	from	the	anterior,	not	posterior,	

lobe	of	the	pituitary	gland.

REF:	p.	539

4.	 ANS:	c
a.	 Globally,	 iodine	deficiency	 is	 the	most	common	cause	of	 thyroid	disorders.	A	goiter	 is	

an	enlargement	or	growth	on	the	thyroid;	a	goiter	may	be	present	when	the	thyroid	is	
functioning	normally.

b.	 Globally,	iodine	deficiency	is	the	most	common	cause	of	thyroid	disorders.	Graves’	disease	
is	the	primary	cause	of	hyperthyroidism	in	the	United	States.

c.	 Correct.	Globally,	iodine	deficiency	is	the	most	common	cause	of	thyroid	disorders.
d.	 Globally,	iodine	deficiency	is	the	most	common	cause	of	thyroid	disorders.	Hashimoto’s	

thyroiditis	is	the	primary	cause	of	hypothyroidism	in	the	United	States.

REF:	p.	541

5.	 ANS:	c
a.	 Nervousness	and	tremors	are	a	result	of	hyperthyroidism.	An	increased	risk	of	coronary	

artery	disease	is	linked	to	hypothyroidism.
b.	 Skeletal	muscle	weakness	and	wasting	are	a	result	of	hyperthyroidism.	An	increased	risk	

of	coronary	artery	disease	is	linked	to	hypothyroidism.
c.	 Correct.	 Hypothyroidism	 is	 linked	 to	 increases	 in	 cholesterol	 that	 contribute	 to	 an	

increase	in	the	risk	of	coronary	artery	disease.
d.	 The	increase	of	appetite	with	a	decrease	in	body	weight	is	a	result	of	hyperthyroidism.	

An	increased	risk	of	coronary	artery	disease	is	linked	to	hypothyroidism.

REF:	p.	541

6.	 ANS:	a
a.	 Correct.	Iodide	is	the	oldest	treatment	of	thyroid	disorders.
b.	 Iodide,	not	thioamides,	is	the	oldest	treatment	of	thyroid	disorders.
c.	 Iodide,	not	ionic	inhibitors,	is	the	oldest	treatment	of	thyroid	disorders.
d.	 Iodide,	not	radioactive	iodine,	is	the	oldest	treatment	of	thyroid	disorders.

REF:	p.	542

7.	 ANS:	a
a.	 Correct.	Hypothyroidism	occurs	in	5%	to	10%	of	women	over	50	years	of	age.
b.	 Hypothyroidism	occurs	in	5%	to	10%,	not	15%	to	20%,	of	women	over	50	years	of	age.
c.	 Hypothyroidism	occurs	in	5%	to	10%,	not	25%	to	30%,	of	women	over	50	years	of	age.
d.	 Hypothyroidism	occurs	in	5%	to	10%,	not	35%	to	40%,	of	women	over	50	years	of	age.

REF:	p.	542
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8.	 ANS:	b
a.	 Perchlorate,	not	calcitonin,	is	an	example	of	an	ionic	inhibitor.
b.	 Correct.	Perchlorate	is	an	example	of	an	ionic	inhibitor.
c.	 Perchlorate,	not	methimazole,	is	an	example	of	an	ionic	inhibitor.
d.	 Perchlorate,	not	propylthiouracil,	is	an	example	of	an	ionic	inhibitor.

REF:	p.	542

9.	 ANS:	b
a.	 Parathyroid	hormone	(PTH)	primarily	targets	tissue	in	bone	and	also	in	the	kidney,	not	

in	the	lung.
b.	 Correct.	Parathyroid	hormone	 (PTH)	primarily	 targets	 tissue	 in	bone	and	also	 in	 the	

kidney.
c.	 Parathyroid	hormone	(PTH)	primarily	targets	tissue	in	bone	and	also	in	the	kidney,	not	

in	the	cardiac	tissues.
d.	 Parathyroid	hormone	(PTH)	primarily	targets	tissue	in	bone	and	also	in	the	kidney,	not	

in	the	tissues	of	the	brain.

REF:	p.	543

10.	 ANS:	d
a.	 Etidronate	is	an	oral	bisphosphonate;	oral	administration	results	in	a	much	lower	absorp-

tion	 rate	 (about	2%),	 and	 in	 a	 lower	 incidence	of	osteonecrosis	of	 the	 jaw.	Zoledronic	
acid,	which	is	administered	intravenously,	elicits	the	highest	risk	for	osteonecrosis	of	the	
jaw.

b.	 Risedronate	 is	 an	 oral	 bisphosphonate;	 oral	 administration	 results	 in	 a	 much	 lower	
absorption	rate	(about	2%),	and	in	a	lower	incidence	of	osteonecrosis	of	the	jaw.	Zoledronic	
acid,	which	is	administered	intravenously,	elicits	the	highest	risk	for	osteonecrosis	of	the	
jaw.

c.	 Alendronate	 is	 an	 oral	 bisphosphonate;	 oral	 administration	 results	 in	 a	 much	 lower	
absorption	rate	(about	2%),	and	in	a	lower	incidence	of	osteonecrosis	of	the	jaw.	Zoledronic	
acid,	which	is	administered	intravenously,	elicits	the	highest	risk	for	osteonecrosis	of	the	
jaw.

d.	 Correct.	Osteonecrosis	of	 the	 jaw	 is	directly	 related	 to	 the	amount	of	bisphosphonate	
drug	 absorbed	 into	 the	 system.	 40%	 of	 zoledronic	 acid	 is	 absorbed	 with	 intravenous	
administration,	eliciting	the	highest	risk	for	osteonecrosis	of	the	jaw.

REF:	pp.	544–545
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C H A P T E R  35 

Adrenal Corticosteroids

Multiple Choice
1.	 Angiotensin	II	is	a	major	stimulus	for	the	production	of	which	steroid	hormone(s)?

a.	 Aldosterone.
b.	 Hydrocortisone.
c.	 Glucocorticoids.
d.	 Testosterone.

2.	 Which	endocrine	gland	synthesizes	and	secretes	corticosteroids?
a.	 Thyroid.
b.	 Adrenal.
c.	 Pituitary.
d.	 Pancreas.

3.	 Which	is	NOT	a	result	of	corticosteroid	deficiency?
a.	 Na+	retention.
b.	 Hyperkalemia.
c.	 Cellular	hydration.
d.	 Extracellular	fluid	reduction.

4.	 Which	is	NOT	involved	with	the	anti-inflammatory	effect	of	glucocorticoids?
a.	 Increased	release	of	histamine.
b.	 Decreased	production	of	cyclooxygenase.
c.	 Increased	inhibition	of	white	blood	cell	production.
d.	 Decreased	production	of	prostaglandins	and	leukotrienes.

5.	 Which	therapeutic	effect	do	glucocorticoids	have	on	rheumatoid	arthritis	(RA)?
a.	 Stop	the	destruction	of	joints.
b.	 Relieve	pain	and	inflammation.
c.	 Repair	the	destruction	of	joints.
d.	 Boost	the	immune	system	to	fight	joint	destruction.

6.	 Glucocorticoids	are	NOT	recommended	for	which	case?
a.	 Oral	ulcerations.
b.	 Pulpal	hypersensitivity.
c.	 Temporomandibular	joint	disorder.
d.	 Oral	surgery	complications.

http://dentalebooks.com



35—AdrenAl CortiCosteroids	 161

7.	 Which	regimen	of	hydrocortisone	therapy	could	induce	a	toxic	reaction?
a.	 One-time	dose	of	50	mg.
b.	 15	mg,	administered	2	times	a	day	for	4	days.
c.	 25	mg,	administered	1	time	a	day	for	1	week.
d.	 30	mg,	administered	1	time	a	day	for	2	weeks.

8.	 The	natural	daily	production	of	cortisol	peaks	generally	at	which	time	of	day?
a.	 8:00	a.m.
b.	 12:00	p.m.
c.	 8:00	p.m.
d.	 12:00	a.m.

9.	 Which	glucocorticoid	is	short-acting?
a.	 Prednisolone.
b.	 Hydrocortisone.
c.	 Dexamethasone.
d.	 Methylprednisolone.

10.	 Which	is	NOT	a	dental	consideration	for	long-term	glucocorticoid	therapy?
a.	 Delay	wound	healing.
b.	 Potential	adrenal	crisis.
c.	 Increased	abdominal	fat.
d.	 Lower	resistance	to	infection.

Feedback
1.	 ANS:	a

a.	 Correct.	Adrenocorticotropic	hormone	(ACTH)	regulates	all	corticosteroid	production,	
but	only	aldosterone	production	is	stimulated	by	angiotensin	II.

b.	 Adrenocorticotropic	 hormone	 (ACTH)	 regulates	 the	 production	 of	 the	 corticoste-
roids,	 including	 hydrocortisone,	 but	 only	 aldosterone	 production	 is	 stimulated	 by	
angiotensin	 II.

c.	 Adrenocorticotropic	hormone	(ACTH)	regulates	the	production	of	the	corticosteroids,	
including	the	glucocorticoids,	but	only	aldosterone	production	is	stimulated	by	angioten-
sin	II.

d.	 In	males,	testosterone	is	produced	primarily	in	the	testes,	and	in	females	some	testoster-
one	is	produced	in	the	adrenal	gland,	but	only	aldosterone	production	is	stimulated	by	
angiotensin	II.

REF:	p.	549

2.	 ANS:	b
a.	 The	adrenal,	not	thyroid,	gland	secretes	and	synthesizes	corticosteroids.
b.	 Correct.	The	adrenal	gland	secretes	and	synthesizes	corticosteroids.
c.	 The	adrenal,	not	pituitary,	gland	secretes	and	synthesizes	corticosteroids.
d.	 The	adrenal,	not	pancreas,	gland	secretes	and	synthesizes	corticosteroids.

REF:	p.	549
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3.	 ANS:	a
a.	 Correct.	In	a	state	of	corticosteroid	deficiency,	there	is	a	reduction	in	Na+,	not	a	retention	

of	Na+.
b.	 In	 a	 state	 of	 corticosteroid	 deficiency	 hyperkalemia	 occurs,	 and	 there	 is	 a	 reduction		

of	Na+.
c.	 In	a	state	of	corticosteroid	deficiency	cellular	hydration	occurs,	and	there	is	a	reduction	

of	Na+.
d.	 In	a	state	of	corticosteroid	deficiency	extracellular	fluid	reduction	occurs,	and	there	is	a	

reduction	of	Na+.

REF:	p.	551

4.	 ANS:	a
a.	 Correct.	The	glucocorticoid	anti-inflammatory	effect	 inhibits	the	release	of	histamine,	

as	opposed	to	increasing	the	release	of	histamine.
b.	 One	anti-inflammatory	effect	of	glucocorticoids	is	to	decrease	the	production	of	cyclo-

oxygenase,	not	increase	the	release	of	histamine.
c.	 One	 anti-inflammatory	 effect	 of	 glucocorticoids	 is	 to	 increase	 the	 inhibition	 of	 white	

blood	cell	production,	not	increase	the	release	of	histamine.
d.	 One	anti-inflammatory	effect	of	glucocorticoids	is	to	decrease	the	production	of	prosta-

glandins	and	leukotrienes,	not	increase	the	release	of	histamine.

REF:	p.	551

5.	 ANS:	b
a.	 Glucocorticoids	only	provide	symptomatic	relief	from	joint	pain	and	inflammation;	they	

do	not	stop	the	destruction	of	the	joints.
b.	 Correct.	Glucocorticoids	only	provide	symptomatic	relief	from	joint	pain	and	inflamma-

tion	 in	 the	 joints	 affected	 by	 rheumatoid	 arthritis;	 unfortunately,	 the	 joint	 destruction	
continues.

c.	 Glucocorticoids	only	provide	symptomatic	relief	from	joint	pain	and	inflammation;	they	
do	not	repair	the	destruction.

d.	 Glucocorticoids	only	provide	symptomatic	relief	from	joint	pain	and	inflammation;	they	
do	not	boost	the	immune	system	to	fight	joint	destruction.	RA	is	an	autoimmune	disease.

REF:	p.	552

6.	 ANS:	b
a.	 Glucocorticoids	 are	 beneficial	 for	 treating	 oral	 ulcerations,	 although	 they	 require	 an	

adhesive	 paste	 to	 increase	 therapeutic	 success.	Treatment	 of	 pulpal	 inflammation	 with	
glucocorticoids	is	not	recommended	at	this	time.

b.	 Correct.	 The	 value	 of	 treating	 pulpal	 inflammation	 with	 glucocorticoids	 is	 pending;	
therefore,	it	is	not	recommended	at	this	time.

c.	 Glucocorticoids	are	beneficial	for	treating	temporomandibular	joint	disorders,	but	treat-
ment	of	pulpal	inflammation	with	glucocorticoids	is	not	recommended	at	this	time.

d.	 Glucocorticoids	are	beneficial	for	lessening	complications	after	oral	surgery,	but	treatment	
of	pulpal	inflammation	with	glucocorticoids	is	not	recommended	at	this	time.

REF:	p.	553
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7.	 ANS:	d
a.	 A	one-time	large	dose	of	hydrocortisone	is	unlikely	to	cause	adverse	effects.	However,	a	

toxic	reaction	is	likely	to	manifest	if	30	mg	of	hydrocortisone	are	administered	for	more	
than	a	week.

b.	 A	short	course	of	moderate	doses	of	hydrocortisone	is	unlikely	to	cause	adverse	effects.	
However,	a	toxic	reaction	is	likely	to	manifest	if	30	mg	of	hydrocortisone	are	administered	
for	more	than	a	week.

c.	 For	most	situations,	a	moderate	dose	of	hydrocortisone	should	be	administered	for	a	week	
at	the	most.	Consequently,	a	toxic	reaction	is	likely	to	manifest	if	30	mg	of	hydrocortisone	
are	administered	for	more	than	a	week.

d.	 Correct.	A	toxic	reaction	is	likely	to	manifest	if	30	mg	of	hydrocortisone	are	administered	
for	more	than	a	week.

REF:	p.	553

8.	 ANS:	a
a.	 Correct.	The	natural	production	of	cortisol	is	considered	to	be	diurnal;	plasma	concentra-

tion	of	cortisol	is	generally	much	higher	at	8:00	a.m.
b.	 The	natural	production	of	cortisol	is	considered	to	be	diurnal.	Plasma	concentration	of	

cortisol	is	generally	much	higher	at	8:00	a.m.	than	12:00	p.m.
c.	 The	natural	production	of	cortisol	is	considered	to	be	diurnal.	Plasma	concentration	of	

cortisol	is	generally	much	higher	at	8:00	a.m.	than	8:00	p.m.
d.	 The	natural	production	of	cortisol	is	considered	to	be	diurnal.	Plasma	concentration	of	

cortisol	is	generally	much	higher	at	8:00	a.m.	than	12:00	a.m.

REF:	p.	549

9.	 ANS:	b
a.	 Prednisolone	 is	an	 intermediate-acting	glucocorticoid,	while	hydrocortisone	 is	a	 short-

acting	glucocorticoid.
b.	 Correct.	Hydrocortisone	is	a	short-acting	glucocorticoid.
c.	 Dexamethasone	 is	 a	 long-acting	glucocorticoid,	while	hydrocortisone	 is	 a	 short-acting	

glucocorticoid.
d.	 Methylprednisolone	 is	an	 intermediate-acting	glucocorticoid,	while	hydrocortisone	 is	a	

short-acting	glucocorticoid.

REF:	p.	556
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10.	 ANS:	c
a.	 Long-term	glucocorticoid	therapy	results	in	a	delay	in	wound	healing;	this	is	concerning	

for	 dental	 procedures.	 Increased	 abdominal	 fat	 is	 an	 adverse	 effect	 without	 dental	
implications.

b.	 Long-term	 glucocorticoid	 therapy	 can	 increase	 the	 potential	 for	 adrenal	 crisis;	 this	 is	
concerning	 for	dental	procedures.	 Increased	abdominal	 fat	 is	an	adverse	effect	without	
dental	implications.

c.	 Correct.	Long-term	glucocorticoid	therapy	results	in	a	redistribution	of	body	fat	depos-
its,	characterized	by	increased	abdominal	fat	and	thin	extremities.	This	is	an	adverse	effect	
without	dental	implications.

d.	 Long-term	glucocorticoid	therapy	results	in	a	lower	resistance	to	infection;	this	is	con-
cerning	for	dental	procedures.	Increased	abdominal	fat	is	an	adverse	effect	without	dental	
implications.

REF:	p.	554
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C H A P T E R  36 

Insulin, Oral Hypoglycemics, 
and Glucagon

Multiple Choice
1.	 Which	 route	 of	 glucose	 intake	 promotes	 the	 most	 effective	 stimulation	 of	 insulin	

secretion?
a.	 Enteral.
b.	 Intravenous	injection.
c.	 Sublingual	absorption.
d.	 Subcutaneous	injection.

2.	 For	the	regulation	of	blood	glucose	levels,	which	is	NOT	an	insulin	target	tissue?
a.	 Fat.
b.	 Liver.
c.	 Brain.
d.	 Muscle.

3.	 Which	is	a	long-term	action	of	insulin?
a.	 Activation	of	insulin	receptors.
b.	 Regulation	of	gene	transcription.
c.	 Inhibition	of	hepatic	glucose	production.
d.	 Influences	intracellular	enzyme	activities.

4.	 Which	is	most	characteristic	of	type	1	diabetes	mellitus?
a.	 It	occurs	in	90%	to	95%	of	diabetics.
b.	 Genetic	predisposition	is	not	an	important	factor.
c.	 There	is	a	decreased	response	to	insulin	in	the	periphery.
d.	 It	is	an	autoimmune	disease,	involving	β-cells	in	the	pancreas.

5.	 Which	is	an	example	of	a	long-acting	insulin	preparation?
a.	 Insulin	glulisine	(Apidra).
b.	 Insulin	detemir	(Levemir).
c.	 Insulin	lispro	protamine/insulin	lispro	(Humalog).
d.	 Regular	human	insulin	injection	(Novolin	R).

6.	 Subcutaneous	insulin	absorption	is	most	rapid	when	administered	in	which	site?
a.	 Arm.
b.	 Thigh.
c.	 Buttock.
d.	 Abdomen.
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7.	 Type	1	diabetes	mellitus	is	treated	with	which	agent?
a.	 Insulin.
b.	 Meglitinides.
c.	 Sulfonylureas.
d.	 Thiazolidinediones.

8.	 Metformin	belongs	to	which	drug	group?
a.	 Biguanide.
b.	 Meglitinide.
c.	 Sulfonylurea.
d.	 α-Glucosidase	inhibitor.

9.	 Which	drug	affects	blood	glucose	by	delaying	the	absorption	of	most	carbohydrates?
a.	 Buformin.
b.	 Acarbose.
c.	 Glimepiride.
d.	 Repaglinide.

10.	 Glucagon	increases	blood	glucose	levels	by	all	means	EXCEPT	which?
a.	 Decreases	glycogenesis.
b.	 Stimulates	glycogenolysis.
c.	 Increases	gluconeogenesis	in	the	liver.
d.	 Breaks	down	glycogen	in	skeletal	muscle.

Feedback
1.	 ANS:	a

a.	 Correct.	Promotion	of	insulin	secretion	is	most	effective	when	the	intake	of	glucose	is	
by	the	enteral	route.

b.	 Promotion	 of	 insulin	 secretion	 is	 more	 effective	 when	 the	 intake	 of	 glucose	 is	 by	 the	
enteral	route,	rather	than	the	intravenous	route.

c.	 Sublingual	absorption	of	glucose	is	effective	for	quickly	elevating	blood	glucose	levels	in	
the	occurrence	of	hypoglycemia.	Promotion	of	 insulin	secretion	 is	most	effective	when	
the	intake	of	glucose	is	by	the	enteral	route.

d.	 Insulin,	 not	 glucose,	 is	 often	 administered	 via	 subcutaneous	 injections.	 Promotion	 of	
insulin	secretion	is	most	effective	when	the	intake	of	glucose	is	by	the	enteral	route.

REF:	p.	558

2.	 ANS:	c
a.	 Fat	is	a	target	tissue	of	insulin	in	the	regulation	of	blood	glucose	levels,	while	the	brain	

is	not.
b.	 The	liver	is	a	target	tissue	of	insulin	in	the	regulation	of	blood	glucose	levels,	while	the	

brain	is	not.
c.	 Correct.	The	brain	 is	not	 a	 target	 tissue	of	 insulin	 in	 the	 regulation	of	 blood	glucose	

levels.
d.	 Muscle	 tissue	 is	 a	 target	of	 insulin	 in	 the	 regulation	of	blood	glucose	 levels,	while	 the	

brain	is	not.

REF:	p.	558

http://dentalebooks.com



36—InsulIn, Oral HypOGlycemIcs, and GlucaGOn	 167

3.	 ANS:	b
a.	 Activation	of	insulin	receptors	is	a	short-term	effect	of	insulin,	while	regulation	of	gene	

transcription	is	a	long-term	action	of	insulin.
b.	 Correct.	A	long-term	action	of	insulin	is	to	regulate	gene	transcription.
c.	 Inhibition	of	hepatic	glucose	production	is	a	short-term	effect	of	insulin,	while	regulation	

of	gene	transcription	is	a	long-term	action	of	insulin.
d.	 Influence	on	enzyme	activities	of	 intracellular	 actions	 is	 a	 short-term	effect	of	 insulin,	

while	regulation	of	gene	transcription	is	a	long-term	action	of	insulin.

REF:	p.	558

4.	 ANS:	d
a.	 90%	to	95%	of	diabetics	have	type	2	diabetes	mellitus,	rather	than	type	1.
b.	 Genetic	 predisposition	 is	 an	 important	 factor	 for	 both	 type	 1	 and	 type	 2	 diabetes	

mellitus.
c.	 Type	2	diabetes	mellitus,	not	type	1,	is	characterized	by	a	decreased	response	to	insulin	

in	the	periphery.	Type	1	is	characterized	by	a	loss	of	β-cell	function.
d.	 Correct.	Type	1	diabetes	mellitus	is	an	autoimmune	disease	that	involves	β-cells	in	the	

pancreas.

REF:	p.	560

5.	 ANS:	b
a.	 Apidra	 is	 a	 rapid-acting	 insulin	 preparation,	 while	 Levemir	 is	 a	 long-acting	 insulin	

preparation.
b.	 Correct.	Levemir	is	an	example	of	a	long-acting	insulin	preparation.
c.	 Humalog	 is	 a	 rapid-acting	 insulin	 preparation,	 while	 Levemir	 is	 a	 long-acting	 insulin	

preparation.
d.	 Novolin	R	is	a	rapid-acting	insulin	preparation,	while	Levemir	is	a	 long-acting	insulin	

preparation.

REF:	p.	560

6.	 ANS:	d
a.	 Insulin	 absorption	 by	 subcutaneous	 injection	 is	 more	 rapid	 when	 administered	 in	 the	

abdominal	wall	than	in	the	arm.
b.	 Insulin	 absorption	 by	 subcutaneous	 injection	 is	 more	 rapid	 when	 administered	 in	 the	

abdominal	wall	than	in	the	thigh.
c.	 Insulin	 absorption	 by	 subcutaneous	 injection	 is	 more	 rapid	 when	 administered	 in	 the	

abdominal	wall	than	in	the	buttock.
d.	 Correct.	Insulin	absorption	by	subcutaneous	injection	is	most	rapid	when	administered	

in	the	abdominal	wall.

REF:	p.	561
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7.	 ANS:	a
a.	 Correct.	Type	1	diabetes	mellitus	is	treated	with	insulin.
b.	 Meglitinides	are	used	in	the	treatment	of	type	2	diabetes	mellitus;	type	1	diabetes	mellitus	

is	treated	with	insulin.
c.	 Sulfonylureas	are	used	in	the	treatment	of	type	2	diabetes	mellitus;	type	1	diabetes	mel-

litus	is	treated	with	insulin.
d.	 Thiazolidinediones	are	used	in	the	treatment	of	type	2	diabetes	mellitus;	type	1	diabetes	

mellitus	is	treated	with	insulin.

REF:	p.	560

8.	 ANS:	a
a.	 Correct.	Metformin	is	a	biguanide.
b.	 Metformin	is	a	biguanide,	not	a	meglitinide.
c.	 Metformin	is	a	biguanide,	not	a	sulfonylurea.
d.	 Metformin	is	a	biguanide,	not	an	α-glucosidase	inhibitor.

REF:	p.	563

9.	 ANS:	b
a.	 Buformin,	a	biguanide,	affects	blood	glucose	by	decreasing	glucose	production	in	the	liver	

and	 improving	 peripheral	 uptake	 and	 sensitivity	 to	 glucose.	 Acarbose	 affects	 blood	
glucose	by	delaying	the	absorption	of	most	carbohydrates.

b.	 Correct.	α-Glucosidase	inhibitors	do	not	have	a	direct	affect	on	insulin;	they	affect	blood	
glucose	by	delaying	the	absorption	of	most	carbohydrates.	Acarbose	is	an	α-glucosidase	
inhibitor.

c.	 Glimepiride,	 a	 sulfonylurea,	 directly	 affects	 insulin	 secretion.	 Acarbose	 affects	 blood	
glucose	by	delaying	the	absorption	of	most	carbohydrates.

d.	 Repaglinide,	 a	 meglitinide,	 directly	 affects	 insulin	 secretion.	 Acarbose	 affects	 blood	
glucose	by	delaying	the	absorption	of	most	carbohydrates.

REF:	p.	564

10.	 ANS:	d
a.	 Glucagon	 increases	 blood	 glucose	 levels	 by	 decreasing	 glycogenesis,	 leaving	 glucose	 in	

the	blood	system	rather	than	being	stored.	Due	to	a	lack	of	receptors,	glucagon	has	no	
affect	on	glycogen	in	the	skeletal	muscles.

b.	 Glucagon	increases	blood	glucose	levels	by	stimulating	glycogenolysis.	This	breakdown	
of	glycogen	 to	glucose	 leaves	glucose	 in	 the	blood	 system.	Due	 to	 a	 lack	of	 receptors,	
glucagon	has	no	affect	on	glycogen	in	the	skeletal	muscles.

c.	 Glucagon	increases	blood	glucose	levels	by	increasing	gluconeogenesis	in	the	liver.	The	
generation	 of	 glucose	 from	 non-carbon	 substrates	 permits	 more	 glucose	 in	 the	 blood	
system.	Due	 to	 a	 lack	of	 receptors,	 glucagon	has	no	affect	on	glycogen	 in	 the	 skeletal	
muscles.

d.	 Correct.	Due	to	a	lack	of	receptors,	glucagon	has	no	affect	on	glycogen	in	the	skeletal	
muscles.

REF:	p.	564
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C H A P T E R  37 

Steroid Hormones of Reproduction 
and Sexual Development

Multiple Choice
1.	 Which	is	NOT	a	sex	steroid	hormone?

a.	 Estradiol.
b.	 Progesterone.
c.	 Testosterone.
d.	 Cortisol.

2.	 Which	percentage	of	sex	steroid	hormones	is	bound	to	plasma	proteins	in	the	blood?
a.	 55%.
b.	 68%.
c.	 85%.
d.	 98%.

3.	 In	which	portion	of	the	cell	are	steroid	receptors	found?
a.	 Nucleus.
b.	 Cytoplasm.
c.	 Mitochondria.
d.	 Cell	membrane.

4.	 Which	is	the	main	function	of	sex	steroid	hormones?
a.	 Affect	neural	transmission.
b.	 Regulate	gene	transcription.
c.	 Transport	of	Ca++	into	cells.
d.	 Influence	concentration	of	polyamines	in	cells.

5.	 Which	indication	for	androgen	therapy	is	the	least	controversial?
a.	 Male	contraception.
b.	 Angioneurotic	edema.
c.	 Improvement	of	athletic	performance.
d.	 Testosterone	deficiency	in	adolescent	boys	and	men.

6.	 The	effects	of	estrogen	on	which	organ	increase	the	risk	of	thromboembolism?
a.	 Liver.
b.	 Ovary.
c.	 Uterus.
d.	 Kidney.
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7.	 Estrogen	therapy	reduces	the	occurrence	of	which	condition?
a.	 Acne.
b.	 Osteoporosis.
c.	 Hypertension.
d.	 Endometrial	cancer.

8.	 Taking	combination	oral	contraceptives	increases	the	incidence	of	breast	cancer	by
a.	 25%.
b.	 35%.
c.	 45%.
d.	 55%.

9.	 Which	antibiotic	most	significantly	interacts	with	oral	contraceptives?
a.	 Penicillin.
b.	 Rifampin.
c.	 Tetracycline.
d.	 Metronidazole.

10.	 Which	drug	is	a	pure	estrogen	receptor	antagonist?
a.	 Raloxifene.
b.	 Tamoxifen.
c.	 Fulvestrant.
d.	 Clomiphene.

Feedback
1.	 ANS:	d

a.	 Estradiol	is	a	sex	steroid,	while	cortisol	is	a	corticosteroid.
b.	 Progesterone	is	a	sex	steroid,	while	cortisol	is	a	corticosteroid.
c.	 Testosterone	is	a	sex	steroid,	while	cortisol	is	a	corticosteroid.
d.	 Correct.	Cortisol	is	NOT	a	sex	steroid	hormone;	it	is	a	corticosteroid.

REF:	p.	567

2.	 ANS:	d
a.	 98%,	not	55%,	of	sex	steroid	hormones	are	bound	to	plasma	proteins	in	the	blood.
b.	 98%,	not	68%,	of	sex	steroid	hormones	are	bound	to	plasma	proteins	in	the	blood.
c.	 98%,	not	85%,	of	sex	steroid	hormones	are	bound	to	plasma	proteins	in	the	blood.
d.	 Correct.	98%	of	sex	steroid	hormones	are	bound	to	plasma	proteins	in	the	blood.

REF:	p.	570

3.	 ANS:	a
a.	 Correct.	Steroid	receptors	are	found	in	the	nucleus.
b.	 Steroid	receptors	are	found	in	the	nucleus,	not	the	cytoplasm.
c.	 Steroid	receptors	are	found	in	the	nucleus,	not	the	mitochondria.
d.	 Steroid	receptors	are	found	in	the	nucleus,	not	the	cell	membrane.

REF:	p.	570

http://dentalebooks.com



37—SteRoiD HoRmoneS of RepRoDuction anD Sexual Development	 171

4.	 ANS:	b
a.	 A	secondary	function	of	sex	steroid	hormones	is	to	affect	neural	transmission.	However,	

the	main	function	of	sex	steroid	hormones	is	to	regulate	gene	transcription.
b.	 Correct.	The	 main	 function	 of	 sex	 steroid	 hormones	 is	 to	 regulate	 gene	 transcription	

inside	the	nucleus.
c.	 A	secondary	function	of	sex	steroid	hormones	is	to	transport	Ca++	 into	cells.	However,	

the	main	function	of	sex	steroid	hormones	is	to	regulate	gene	transcription.
d.	 A	secondary	function	of	sex	steroid	hormones	is	to	influence	the	concentration	of	poly-

amines	 inside	cells.	However,	 the	main	function	of	sex	steroid	hormones	 is	 to	regulate	
gene	transcription.

REF:	p.	571

5.	 ANS:	d
a.	 The	use	of	testosterone	to	treat	deficiencies	in	adolescent	boys	and	men	is	a	less	contro-

versial	indication	for	androgen	therapy	than	male	contraception.
b.	 The	use	of	testosterone	to	treat	deficiencies	in	adolescent	boys	and	men	is	a	less	contro-

versial	indication	for	androgen	therapy	than	treating	angioneurotic	edema.
c.	 The	use	of	testosterone	to	treat	deficiencies	in	adolescent	boys	and	men	is	a	less	contro-

versial	indication	for	androgen	therapy	than	use	to	improve	athletic	performance.
d.	 Correct.	The	use	of	testosterone	to	treat	deficiencies	in	adolescent	boys	and	men	is	the	

least	controversial	indication	for	androgen	therapy.

REF:	p.	571

6.	 ANS:	a
a.	 Correct.	The	effects	of	estrogen	on	the	liver	increase	the	risk	of	thromboembolism.
b.	 The	 effects	 of	 estrogen	 on	 the	 liver,	 not	 the	 ovaries,	 increase	 the	 risk	 of	

thromboembolism.
c.	 The	 effects	 of	 estrogen	 on	 the	 liver,	 not	 the	 uterus,	 increase	 the	 risk	 of	

thromboembolism.
d.	 The	 effects	 of	 estrogen	 on	 the	 liver,	 not	 the	 kidney,	 increase	 the	 risk	 of	

thromboembolism.

REF:	p.	572

7.	 ANS:	b
a.	 Drospirenone,	 a	 progestin,	 is	 associated	 with	 a	 decrease	 in	 acne	 when	 administered.	

Estrogen	therapy	decreases	the	occurrence	of	osteoporosis.
b.	 Correct.	Estrogen,	when	indicated	for	use,	decreases	the	occurrence	of	osteoporosis.
c.	 Drospirenone,	a	progestin,	is	associated	with	a	decrease	in	blood	pressure	when	admin-

istered.	Estrogen	therapy	decreases	the	occurrence	of	osteoporosis.
d.	 Progestin	 is	 the	component	of	oral	contraceptives	and	postmenopausal	treatments	that	

guards	 against	 endometrial	 cancer.	 Estrogen	 therapy	 decreases	 the	 occurrence	 of	
osteoporosis.

REF:	p.	572
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8.	 ANS:	a
a.	 Correct.	The	incidence	of	breast	cancer	increases	by	25%	in	women	who	take	combina-

tion	oral	contraceptives.
b.	 The	incidence	of	breast	cancer	increases	by	25%,	not	35%,	in	women	who	take	combina-

tion	oral	contraceptives.
c.	 The	incidence	of	breast	cancer	increases	by	25%,	not	45%,	in	women	who	take	combina-

tion	oral	contraceptives.
d.	 The	incidence	of	breast	cancer	increases	by	25%,	not	55%,	in	women	who	take	combina-

tion	oral	contraceptives.

REF:	p.	573

9.	 ANS:	b
a.	 A	 significant	 interaction	 between	 penicillin	 and	 oral	 contraceptives	 has	 not	 yet	 been	

determined.	Rifampin	has	 a	 clear	method	of	 action	 for	decreasing	 the	 effectiveness	of	
oral	contraceptives.

b.	 Correct.	Rifampin	has	a	clear	method	of	action	for	decreasing	the	effectiveness	of	oral	
contraceptives.

c.	 A	significant	 interaction	between	tetracycline	and	oral	contraceptives	has	not	yet	been	
determined.	Rifampin	has	 a	 clear	method	of	 action	 for	decreasing	 the	 effectiveness	of	
oral	contraceptives.

d.	 A	significant	interaction	between	metronidazole	and	oral	contraceptives	has	not	yet	been	
determined.	Rifampin	has	 a	 clear	method	of	 action	 for	decreasing	 the	 effectiveness	of	
oral	contraceptives.

REF:	p.	574

10.	 ANS:	c
a.	 Raloxifene	is	a	selective	estrogen	receptor	modulator	(SERM).	Fulvestrant	is	an	example	

of	a	pure	estrogen	receptor	antagonist.
b.	 Tamoxifen	is	a	partial	estrogen	receptor	agonist,	while	fulvestrant	is	an	example	of	a	pure	

estrogen	receptor	antagonist.
c.	 Correct.	 Used	 for	 treating	 breast	 cancer,	 fulvestrant	 is	 an	 example	 of	 a	 pure	 estrogen	

receptor	antagonist.
d.	 Clomiphene	acts	as	a	partial	estrogen	receptor	agonist,	while	 fulvestrant	 is	an	example	

of	a	pure	estrogen	receptor	antagonist.

REF:	p.	576
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C H A P T E R  38 

Principles of Antibiotic Therapy

Multiple Choice
1.	 Which	antimicrobial	effect	is	considered	bacteriostatic?

a.	 Cell	wall	inhibition.
b.	 Cell	membrane	alteration.
c.	 Protein	synthesis	inhibition.
d.	 DNA	synthesis	suppression.

2.	 Which	antimicrobial	agents	inhibit	DNA	replication?
a.	 Tetracyclines.
b.	 Sulfonamides.
c.	 Glycopeptides.
d.	 Fluoroquinolones.

3.	 How	do	β-lactamases	contribute	to	microbial	resistance	to	penicillins?
a.	 They	provide	multi-drug	efflux	pumps.
b.	 They	increase	kidney	excretion	of	penicillins.
c.	 They	prevent	the	inhibition	of	bacterial	protein	synthesis.
d.	 They	cause	the	breakdown	of	the	penicillins.

4.	 The	 agricultural	 use	 of	which	drug	or	drug	 class	has	 been	most	 associated	with	multiple	
drug	resistance?
a.	 Macrolides.
b.	 Tetracyclines.
c.	 Vancomycin.
d.	 Fluoroquinolones.

5.	 Time-dependent	killing	of	bacteria	is	most	characteristic	of	which	drug	or	drug	class?
a.	 Metronidazole.
b.	 Fluoroquinolones.
c.	 Aminoglycosides.
d.	 Penicillins.

6.	 Which	drug	group	has	the	least	effect	on	the	immune	system?
a.	 Tetracycline.
b.	 Glycopeptide.
c.	 Aminoglycoside.
d.	 Fluoroquinolone.
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7.	 Which	antibiotic	causes	photosensitivity	most	often?
a.	 β-Lactams.
b.	 Sulfonamides.
c.	 Metronidazole.
d.	 Streptogramins.

8.	 Which	percentage	of	diarrheal	cases	in	the	United	States	result	from	antibiotic	therapy?
a.	 10%.
b.	 20%.
c.	 30%.
d.	 40%.

9.	 Which	 organism	 exhibits	 the	 strongest	 relationship	 with	 antibiotic-associated	 colitis	 and	
pseudomembranous	colitis	(PMC)?
a.	 Helicobacter pylori.
b.	 Clostridium difficile.
c.	 Treponema pallidum.
d.	 Enterococcus faecalis.

10.	 Antibiotic-induced	diarrhea	usually	involves	which	antibiotic?
a.	 Amoxicillin.
b.	 Clindamycin.
c.	 Vancomycin.
d.	 Metronidazole.

Feedback
1.	 ANS:	c

a.	 Antimicrobials	that	inhibit	cell	wall	synthesis	are	considered	to	be	bactericidal,	meaning	
to	cause	 the	death	of	microbials.	 Inhibition	of	protein	synthesis,	with	aminoglycosides	
being	an	exception,	has	a	bacteriostatic	effect.

b.	 Antimicrobials	that	alter	the	cell	membrane	are	considered	to	be	bactericidal,	meaning	
to	cause	 the	death	of	microbials.	 Inhibition	of	protein	synthesis,	with	aminoglycosides	
being	an	exception,	has	a	bacteriostatic	effect.

c.	 Correct.	 Antimicrobials	 that	 inhibit	 protein	 synthesis,	 with	 aminoglycosides	 being	 an	
exception,	are	considered	to	be	bacteriostatic,	meaning	to	prevent	the	growth	or	replica-
tion	of	microbials.

d.	 Antimicrobials	that	inhibit	DNA	synthesis	are	considered	to	be	bactericidal,	meaning	to	
cause	 the	 death	 of	 microbials.	 Inhibition	 of	 protein	 synthesis,	 an	 exception	 being	 the	
aminoglycosides,	has	a	bacteriostatic	effect.

REF:	p.	581
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2.	 ANS:	d
a.	 Tetracyclines	act	by	inhibiting	ribosomal	protein	synthesis,	while	fluoroquinolones	act	by	

inhibiting	DNA	replication.
b.	 Sulfonamides	act	by	inhibiting	folic	acid	synthesis,	while	fluoroquinolones	act	by	inhibit-

ing	DNA	replication.
c.	 Glycopeptides	act	by	inhibiting	cell	wall	synthesis,	while	fluoroquinolones	act	by	inhibit-

ing	DNA	replication.
d.	 Correct.	Fluoroquinolones	act	by	inhibiting	DNA	replication.

REF:	p.	583

3.	 ANS:	d
a.	 β-Lactamases	cause	the	metabolism	(breakdown)	of	β-lactam	drugs	including	penicillins.	

They	do	not	constitute	efflux	pumps.
b.	 β-Lactamases	cause	the	metabolism	(breakdown)	of	β-lactam	drugs	including	penicillins.	

They	do	not	affect	the	kidney	leading	to	enhanced	resistance	to	penicillins.
c.	 β-Lactamases	cause	the	metabolism	(breakdown)	of	β-lactam	drugs	including	penicillins.	

Penicillins	do	not	act	by	inhibiting	protein	synthesis.
d.	 Correct.	β-Lactamases	cause	the	metabolism	(breakdown)	of	β-lactam	drugs	including	

penicillins.

REF:	p.	584

4.	 ANS:	b
a.	 Tetracyclines,	not	macrolides,	have	been	most	associated	with	multiple	drug	resistance	in	

part	due	to	heavy	use	in	agriculture.
b.	 Correct.	Tetracyclines	have	been	most	associated	with	multiple	drug	resistance	in	part	

due	to	heavy	use	in	agriculture.
c.	 Tetracyclines,	not	vancomycin,	have	been	most	associated	with	multiple	drug	resistance	

in	part	due	to	heavy	use	in	agriculture.
d.	 Tetracyclines,	not	fluoroquinolones,	have	been	most	associated	with	multiple	drug	resis-

tance	in	part	due	to	heavy	use	in	agriculture.

REF:	p.	588

5.	 ANS:	d
a.	 Cell	wall	inhibitors,	such	as	penicillins,	require	a	longer-term	exposure	to	insure	killing	

of	 slow	 growing	 bacteria.	 The	 other	 drugs	 listed,	 including	 metronidazole,	 are	 more	
dependent	on	tissue	concentrations	of	the	drug.

b.	 Cell	wall	inhibitors,	such	as	penicillins,	require	a	longer-term	exposure	to	insure	killing	
of	 slow	growing	bacteria.	The	other	drugs	 listed,	 including	fluoroquinolones,	are	more	
dependent	on	tissue	concentrations	of	the	drug.

c.	 Cell	wall	inhibitors,	such	as	penicillins,	require	a	longer-term	exposure	to	insure	killing	
of	 slow	growing	bacteria.	The	other	drugs	 listed,	 including	 aminoglycosides,	 are	more	
dependent	on	tissue	concentrations	of	the	drug.

d.	 Correct.	Cell	wall	inhibitors,	such	as	penicillins,	require	a	longer-term	exposure	to	insure	
killing	of	 slow	growing	bacteria.	The	other	drugs	 listed	 are	more	dependent	on	 tissue	
concentrations	of	the	drug.

REF:	p.	590
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6.	 ANS:	b
a.	 Tetracyclines	may	reduce	 the	 immune	system,	while	glycopeptides	have	 little	effect	on	

the	immune	system.
b.	 Correct.	Glycopeptides,	a	cell	wall	inhibiting	antibiotic,	have	little	effect	on	the	immune	

system.
c.	 Aminoglycosides	may	reduce	the	immune	system,	while	glycopeptides	have	little	effect	

on	the	immune	system.
d.	 Fluoroquinolones	may	enhance	the	immune	system,	while	glycopeptides	have	little	effect	

on	the	immune	system.

REF:	p.	593

7.	 ANS:	b
a.	 Sulfonamides,	not	β-lactams,	are	the	antibiotics	that	most	often	cause	photosensitivity.
b.	 Correct.	Sulfonamides	are	the	antibiotics	that	most	often	cause	photosensitivity.
c.	 Sulfonamides,	 not	 metronidazole,	 are	 the	 antibiotics	 that	 most	 often	 cause	

photosensitivity.
d.	 Sulfonamides,	 not	 streptogramins,	 are	 the	 antibiotics	 that	 most	 often	 cause	

photosensitivity.

REF:	p.	595

8.	 ANS:	a
a.	 Correct.	10%	of	diarrheal	cases	 in	the	United	States	result	from	the	administration	of	

antibiotics.
b.	 10%,	not	20%,	of	diarrheal	cases	in	the	United	States	result	from	the	administration	of	

antibiotics.
c.	 10%,	not	30%,	of	diarrheal	cases	in	the	United	States	result	from	the	administration	of	

antibiotics.
d.	 10%,	not	40%,	of	diarrheal	cases	in	the	United	States	result	from	the	administration	of	

antibiotics.

REF:	p.	595

9.	 ANS:	b
a.	 There	is	a	strong	correlation	between	Clostridium difficile	and	antibiotic-associated	colitis	

and	PMC.	Helicobacter pylori	relates	to	peptic	ulcers.
b.	 Correct.	Clostridium difficile	is	cultured	in	60%	of	patients	showing	signs	of	antibiotic-

associated	 colitis	 and	 in	 95%	 of	 patients	 showing	 signs	 of	 pseudomembranous	 colitis	
(PMC).

c.	 There	is	a	strong	correlation	between	Clostridium difficile	and	antibiotic-associated	colitis	
and	PMC.	Treponema pallidum	relates	to	syphilis.

d.	 There	is	a	strong	correlation	between	Clostridium difficile	and	antibiotic-associated	colitis	
and	PMC.	Enterococcus faecalis	colonizes	the	human	gastrointestinal	tract	and	may	become	
infectious	by	acquiring	resistance.

REF:	p.	596

http://dentalebooks.com



38—PrinciPles of AnTibioTic TherAPy	 177

10.	 ANS:	a
a.	 Correct.	 Antibiotic-induced	 diarrheal	 conditions	 most	 often	 involve	 the	 antibiotic	

amoxicillin.
b.	 Antibiotic-induced	 diarrheal	 conditions	 involve	 the	 antibiotic	 amoxicillin	 more	 often	

than	clindamycin.	Clindamycin	use	may	be	involved,	however.
c.	 Antibiotic-induced	diarrheal	conditions	most	often	involve	the	antibiotic	amoxicillin,	not	

vancomycin,	which	is	vital	in	treating	severe	cases	of	C. difficile-associated	colitis	(CDAD)	
and	pseudomembranous	colitis	(PMC).

d.	 Antibiotic-induced	diarrheal	conditions	most	often	involve	the	antibiotic	amoxicillin,	not	
metronidazole,	which	is	vital	in	treating	unresolved	cases	of	C. difficile-associated	colitis	
(CDAD)	and	pseudomembranous	colitis	(PMC).

REF:	p.	596
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C H A P T E R  39 

Antibacterial and Antibiotic Drugs

Multiple Choice
1.	 A	majority	of	which	orofacial	infections	originate	from	odontogenic	tissues?

a.	 Osteomyelitis.
b.	 Ludwig’s	angina.
c.	 Necrotizing	fasciitis.
d.	 Deep	neck	space	infections.

2.	 For	treatment	of	acute	infections,	which	drug	from	the	β-lactam	group	does	not	require	a	
loading	dose?
a.	 Cephradine.
b.	 Cephalexin.
c.	 Amoxicillin.
d.	 Penicillin	V.

3.	 Which	β-lactam	antibiotic	is	available	only	for	parenteral	administration?
a.	 Cephalexin.
b.	 Aztreonam.
c.	 Cephapirin.
d.	 Penicillin	G.

4.	 The	rare	adverse	effect	ototoxicity,	or	hearing	loss,	occurs	most	often	with	which	family	of	
antibiotics?
a.	 Penicillins.
b.	 Macrolides.
c.	 Carbapenems.
d.	 Cephalosporins.

5.	 Which	 drug	 is	 not	 effective	 for	 management	 of	 orofacial	 infections	 and	 is	 reserved	 for	
respiratory	infections?
a.	 Erythromycin.
b.	 Azithromycin.
c.	 Telithromycin.
d.	 Clarithromycin.

6.	 Which	is	NOT	an	indication	for	the	use	of	metronidazole?
a.	 H. pylori	infection.
b.	 Bacterial	vaginosis.
c.	 Aerobic	bacterial	infections.
d.	 C. difficile-associated	colitis.
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7.	 Tetracycline	is	specifically	effective	against	which	aggressive	periodontal	disease	organism?
a.	 Bacteroides.
b.	 Fusobacterium nucleatum.
c.	 A. actinomycetemcomitans.
d.	 Prevotella melaninogenicus.

8.	 Which	narrow	spectrum	fluoroquinolone	is	used	to	treat	urinary	tract	infections?
a.	 Ofloxacin.
b.	 Norfloxacin.
c.	 Levofloxacin.
d.	 Ciprofloxacin.

9.	 Which	topical	antibiotic	is	indicated	for	use	in	treating	impetigo?
a.	 Bacitracin.
b.	 Neomycin.
c.	 Mupirocin.
d.	 Retapamulin.

10.	 Which	antituberculosis	drug	has	a	narrow	spectrum	specifically	effective	for	M. tuberculosis	
and	M. kansasii?
a.	 Isoniazid.
b.	 Rifampin.
c.	 Rifabutin.
d.	 Pyrazinamide.

Feedback
1.	 ANS:	b

a.	 Osteomyelitis	can	occur	in	the	orofacial	region,	although	it	most	often	occurs	as	a	sec-
ondary	 infection	 to	 diabetes	 or	 prosthetics,	 including	 dental	 implants.	 70%	 to	 80%	 of	
Ludwig’s	angina	cases	arise	from	odontogenic	tissues.

b.	 Correct.	70%	to	80%	of	Ludwig’s	angina	cases	arise	from	odontogenic	tissues.
c.	 9%	 of	 necrotizing	 fasciitis	 cases	 arise	 in	 the	 head	 and	 neck	 region,	 originating	 from	

odontogenic	tissues.	70%	to	80%	of	Ludwig’s	angina	cases	arise	from	odontogenic	tissues.
d.	 30%	of	deep	neck	space	infections	arise	from	odontogenic	tissues,	while	70%	to	80%	of	

Ludwig’s	angina	cases	arise	from	odontogenic	tissues.

REF:	p.	603

2.	 ANS:	c
a.	 In	treating	acute	infections,	cephradine	requires	a	loading	dose	of	two	to	four	times	the	

maintenance	dose,	while	amoxicillin	does	not	require	a	loading	dose.
b.	 In	treating	acute	infections,	cephalexin	requires	a	loading	dose	of	two	to	four	times	the	

maintenance	dose,	while	amoxicillin	does	not	require	a	loading	dose.
c.	 Correct.	Amoxicillin,	with	its	superior	pharmacokinetics	of	quick	oral	uptake	and	high	

blood	concentrations,	does	not	require	a	loading	dose.
d.	 In	treating	acute	infections,	penicillin	V	requires	a	loading	dose	of	two	to	four	times	the	

maintenance,	while	amoxicillin	does	not	require	a	loading	dose.

REF:	p.	614
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3.	 ANS:	b
a.	 Cephalexin	is	a	first-generation	cephalosporin	and	it	is	available	for	oral	administration,	

while	aztreonam	is	available	only	for	parenteral	administration.
b.	 Correct.	 Aztreonam	 is	 a	 monobactam	 and	 it	 is	 available	 only	 for	 parenteral	

administration.
c.	 Cephapirin	is	a	first-generation	cephalosporin	and	it	is	available	for	oral	administration,	

while	aztreonam	is	available	only	for	parenteral	administration.
d.	 Penicillin	 G	 is	 poorly	 absorbed	 via	 the	 oral	 route;	 however,	 it	 is	 available	 for	 both		

oral	 and	 parenteral	 administration.	 Aztreonam	 is	 available	 only	 for	 parenteral	
administration.

REF:	p.	618

4.	 ANS:	b
a.	 Macrolides,	not	penicillins,	may	have	an	effect	on	the	auditory	nerve	and	induce	ototoxic-

ity	when	administered	in	high	doses.
b.	 Correct.	Macrolides	may	have	 an	 effect	 on	 the	 auditory	nerve	 and	 induce	ototoxicity	

when	administered	in	high	doses.
c.	 Macrolides,	 not	 carbapenems,	 may	 have	 an	 effect	 on	 the	 auditory	 nerve	 and	 induce	

ototoxicity	when	administered	in	high	doses.
d.	 Macrolides,	 not	 cephalosporins,	 may	 have	 an	 effect	 on	 the	 auditory	 nerve	 and	 induce	

ototoxicity	when	administered	in	high	doses.

REF:	p.	620

5.	 ANS:	c
a.	 Erythromycin	is	indicated	for	use	in	orofacial	infections,	while	telithromycin	is	reserved	

for	respiratory	infections.
b.	 Azithromycin	is	indicated	for	use	in	orofacial	infections,	while	telithromycin	is	reserved	

for	respiratory	infections.
c.	 Correct.	Telithromycin	is	a	wide	spectrum	antibiotic	specifically	designed	to	treat	respira-

tory	 infections;	 it	 should	 not	 be	 used	 for	 the	 treatment	 of	 orofacial	 infections,	 unless	
sensitivity	testing	indicates.

d.	 Clarithromycin	is	indicated	for	use	in	orofacial	infections,	while	telithromycin	is	reserved	
for	respiratory	infections.

REF:	p.	621

6.	 ANS:	c
a.	 Metronidazole	is	indicated	for	use	in	treating	H. pylori	infections.
b.	 Metronidazole	is	indicated	for	use	in	treating	bacterial	vaginosis.
c.	 Correct.	Metronidazole	is	effective	against	anaerobic	bacteria	but	not	aerobic	bacteria.
d.	 Metronidazole	is	indicated	for	use	in	treating	C. difficile-associated	colitis.

REF:	pp.	622–623
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7.	 ANS:	c
a.	 Because	tetracycline	is	specifically	effective	against	A. actinomycetemcomitans,	rather	than	

bacteroides,	it	is	used	to	treat	aggressive	periodontitis.
b.	 Because	tetracycline	is	specifically	effective	against	A. actinomycetemcomitans,	rather	than	

Fusobacterium nucleatum,	it	is	used	to	treat	aggressive	periodontitis.
c.	 Correct.	Tetracycline	is	specifically	effective	against	A. actinomycetemcomitans	in	the	treat-

ment	of	aggressive	periodontitis.
d.	 Because	tetracycline	is	specifically	effective	against	A. actinomycetemcomitans,	rather	than	

Prevotella melaninogenicus,	it	is	used	to	treat	aggressive	periodontitis.

REF:	p.	625

8.	 ANS:	b
a.	 Norfloxacin	is	the	narrow	spectrum	fluoroquinolone	used	to	treat	urinary	tract	infections,	

while	ofloxacin	is	a	broad	spectrum	fluoroquinolone.
b.	 Correct.	Norfloxacin	is	the	narrow	spectrum	fluoroquinolone	used	to	treat	urinary	tract	

infections.
c.	 Norfloxacin	is	the	narrow	spectrum	fluoroquinolone	used	to	treat	urinary	tract	infections,	

while	levofloxacin	is	a	broad	spectrum	fluoroquinolone.
d.	 Norfloxacin	is	the	narrow	spectrum	fluoroquinolone	used	to	treat	urinary	tract	infections,	

while	ciprofloxacin	is	a	broad	spectrum	fluoroquinolone.

REF:	p.	628

9.	 ANS:	d
a.	 Retapamulin,	not	bacitracin,	is	indicated	for	use	in	treating	impetigo.
b.	 Retapamulin,	not	neomycin,	is	indicated	for	use	in	treating	impetigo.
c.	 Retapamulin,	not	mupirocin,	is	indicated	for	use	in	treating	impetigo.
d.	 Correct.	Retapamulin	is	indicated	for	use	in	treating	impetigo.

REF:	p.	634

10.	 ANS:	a
a.	 Correct.	Isoniazid	is	the	antituberculosis	drug	with	a	narrow	spectrum	specifically	effec-

tive	for	M. tuberculosis	and	M. kansasii.
b.	 Rifampin	 is	 an	 antituberculosis	 drug,	 effective	 in	 treating	 numerous	 bacteria	 involved	

with	tuberculosis;	however,	isoniazid	is	the	antituberculosis	drug	with	a	narrow	spectrum	
specifically	effective	against	M. tuberculosis	and	M. kansasii.

c.	 Rifabutin,	 an	 antituberculosis	 drug,	 is	 effective	 in	 treating	numerous	 bacteria	 involved	
with	tuberculosis;	however,	isoniazid	is	the	antituberculosis	drug	with	a	narrow	spectrum	
specifically	effective	against	M. tuberculosis	and	M. kansasii.

d.	 Pyrazinamide,	 an	 antituberculosis	 drug,	 is	 administered	 to	 decrease	 the	 duration	 of	
therapy.	Isoniazid	is	the	antituberculosis	drug	with	a	narrow	spectrum	specifically	effec-
tive	against	M. tuberculosis	and	M. kansasii.

REF:	p.	635
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C H A P T E R  40 

Antifungal and Antiviral Agents

Multiple Choice
1.	 Which	antifungal	drug	is	the	most	toxic	drug	and	is	administered	intravenously?

a.	 Fluconazole.
b.	 Miconazole.
c.	 Caspofungin.
d.	 Amphotericin	B.

2.	 Which	antifungal	drug	is	available	as	a	troche,	for	treatment	of	oral	candidiasis?
a.	 Miconazole.
b.	 Fluconazole.
c.	 Clotrimazole.
d.	 Ketoconazole.

3.	 Which	antifungal	drug	is	most	effective	with	a	broad	spectrum?
a.	 Fluconazole.
b.	 Flucytosine.
c.	 Caspofungin.
d.	 Anidulafungin.

4.	 Which	antifungal	agent	is	NOT	indicated	for	use	in	fungal	infections	of	the	skin	and	nails?
a.	 Tolnaftate.
b.	 Flucytosine.
c.	 Terbinafine.
d.	 Griseofulvin.

5.	 Which	fungi	are	most	often	present	in	oral	fungal	infections?
a.	 Candida.
b.	 Histoplasma.
c.	 Coccidioides.
d.	 Cryptococcus.

6.	 The	antiviral	agent,	amantadine,	inhibits	the	replication	of	which	strain	of	virus?
a.	 Mumps.
b.	 Influenza	A.
c.	 Influenza	B.
d.	 Newcastle	disease.
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7.	 Which	anti-herpetic	agent	is	most	potent?
a.	 Acyclovir.
b.	 Penciclovir.
c.	 Vidarabine.
d.	 Idoxuridine.

8.	 The	 herpes	 zoster	 vaccine	 reduces	 the	 symptomatic	 discomfort	 caused	 by	 the	 reactivated	
herpes	zoster	virus	by
a.	 61%.
b.	 69%.
c.	 76%.
d.	 81%.

9.	 The	first	non-nucleoside	inhibitor	of	reverse	transcriptase	drug	ever	used	was
a.	 efavirenz.
b.	 etravirine.
c.	 nevirapine.
d.	 delavirdine.

10.	 Which	reverse	transcriptase	inhibitor	is	NOT	included	in	the	multi-drug	tablet,	Trizivir?
a.	 Abacavir.
b.	 Didanosine.
c.	 Zidovudine.
d.	 Lamivudine.

11.	 Which	anti-human	immunodeficiency	virus	drug	hinders	the	final	assembly	of	new	viruses?
a.	 Fusion	inhibitors.
b.	 HIV	protease	inhibitors.
c.	 Nucleoside	reverse	transcriptase	inhibitors.
d.	 Non-nucleoside	reverse	transcriptase	inhibitors.

Feedback
1.	 ANS:	d

a.	 Fluconazole	is	less	toxic	than	amphotericin	B.	Amphotericin	B	is	the	most	toxic	antimi-
crobial	agent	that	is	used	intravenously.

b.	 Miconazole	is	not	used	systemically;	it	is	only	approved	for	topical	use.	Amphotericin	B	
is	the	most	toxic	antimicrobial	agent	that	is	used	intravenously.

c.	 Caspofungin	is	tolerated	well,	when	administered	parenterally,	and	is	used	when	patients	
cannot	 tolerate	amphotericin	B.	Amphotericin	B	 is	 the	most	 toxic	antimicrobial	agent	
that	is	used	intravenously.

d.	 Correct.	 Amphotericin	 B	 is	 the	 most	 toxic	 antimicrobial	 agent	 that	 is	 used	
intravenously.

REF:	p.	642
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2.	 ANS:	c
a.	 Miconazole,	effective	in	treating	oral	candidiasis,	is	not	available	in	a	preparation	specific	

for	 intraoral	 use.	 However,	 clotrimazole	 is	 available	 as	 a	 10-mg	 troche	 (medicated	
lozenge)	for	the	treatment	of	oral	candidiasis.

b.	 Fluconazole	is	effective	in	treating	oral	candidiasis,	but	it	is	clotrimazole	that	is	available	
as	a	10-mg	troche	(medicated	lozenge)	for	the	treatment	of	oral	candidiasis.

c.	 Correct.	Clotrimazole	is	available	as	a	10-mg	troche	(medicated	lozenge)	for	the	treat-
ment	of	oral	candidiasis.

d.	 Due	 to	 its	 adverse	 effects,	 ketoconazole	 is	 reserved	 for	 specific	 uses.	 Clotrimazole	 is	
available	as	a	10-mg	troche	(medicated	lozenge)	for	the	treatment	of	oral	candidiasis.

REF:	p.	643

3.	 ANS:	d
a.	 Anidulafungin	 is	 a	 broad	 spectrum	 antifungal,	 effective	 against	 organisms	 resistant	 to	

fluconazole	and	more	effective	in	some	cases	than	caspofungin.
b.	 Anidulafungin	 is	 a	 broad	 spectrum	 antifungal,	 effective	 against	 organisms	 resistant	 to	

fluconazole	and	more	effective	in	some	cases	than	caspofungin.	Flucytosine	is	a	narrow	
spectrum	antifungal.

c.	 Anidulafungin	 is	 a	 broad	 spectrum	 antifungal,	 effective	 against	 organisms	 resistant	 to	
fluconazole	and	more	effective	in	some	cases	than	caspofungin.

d.	 Correct.	 Anidulafungin	 is	 a	 broad	 spectrum	 antifungal,	 effective	 against	 organisms	
resistant	to	fluconazole	and	more	effective	in	some	cases	than	caspofungin.

REF:	p.	645

4.	 ANS:	b
a.	 Tolnaftate	is	indicated	for	fungal	infections	of	the	skin	and	nails,	while	flucytosine	is	not.
b.	 Correct.	 Flucytosine	 is	 a	 narrow	 spectrum	 antifungal	 indicated	 for	 treating	 systemic	

infections;	it	is	commonly	administered	in	combination	with	amphotericin	B.	Flucytosine	
is	not	indicated	for	infections	of	skin	and	nails.

c.	 Terbinafine	 is	 indicated	for	 fungal	 infections	of	 the	skin	and	nails,	while	flucytosine	 is	
not.

d.	 Griseofulvin	is	indicated	for	fungal	infections	of	the	skin	and	nails,	while	flucytosine	is	
not.

REF:	pp.	645–646

5.	 ANS:	a
a.	 Correct.	 Infections	 resulting	 from	 Candida	 fungi	 are	 the	 most	 common	 type	 of	 oral	

fungal	infection.
b.	 Infections	resulting	from	Candida	fungi,	not	Histoplasma,	are	the	most	common	type	of	

oral	fungal	infection.
c.	 Infections	resulting	from	Candida	fungi,	not	Coccidioides,	are	the	most	common	type	of	

oral	fungal	infection.
d.	 Infections	resulting	from	Candida	fungi,	not	Cryptococcus,	are	the	most	common	type	of	

oral	fungal	infection.

REF:	p.	646
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6.	 ANS:	b
a.	 Amantadine	 inhibits	 the	 replication	 of	 the	 influenza	 A	 virus	 but	 does	 not	 inhibit	 the	

replication	of	the	mumps	virus.
b.	 Correct.	Amantadine	inhibits	the	replication	of	the	influenza	A	virus.
c.	 Amantadine	 inhibits	 the	 replication	 of	 the	 influenza	 A	 virus	 but	 does	 not	 inhibit	 the	

replication	of	the	influenza	B	virus.
d.	 Amantadine	 inhibits	 the	 replication	 of	 the	 influenza	 A	 virus	 but	 does	 not	 inhibit	 the	

replication	of	the	Newcastle	disease	virus.

REF:	p.	647

7.	 ANS:	a
a.	 Correct.	As	an	anti-herpetic	agent,	acyclovir	is	more	potent	than	penciclovir,	vidarabine,	

or	idoxuridine.
b.	 Acyclovir	is	more	potent	than	penciclovir.
c.	 Acyclovir	is	160	times	as	potent	as	vidarabine.
d.	 Acyclovir	is	10	times	as	potent	as	idoxuridine.

REF:	p.	651

8.	 ANS:	a
a.	 Correct.	The	herpes	zoster	vaccine	reduces	the	symptomatic	discomfort	caused	by	the	

reactivated	herpes	zoster	virus	by	61%.
b.	 The	herpes	zoster	vaccine	reduces	the	symptomatic	discomfort	caused	by	the	reactivated	

herpes	zoster	virus	by	61%,	not	69%.
c.	 The	herpes	zoster	vaccine	reduces	the	symptomatic	discomfort	caused	by	the	reactivated	

herpes	zoster	virus	by	61%,	not	76%.
d.	 The	herpes	zoster	vaccine	reduces	the	symptomatic	discomfort	caused	by	the	reactivated	

herpes	zoster	virus	by	61%,	not	81%.

REF:	pp.	652–653

9.	 ANS:	c
a.	 The	development	of	efavirenz	came	after	nevirapine,	which	 is	 the	first	non-nucleoside	

inhibitor	of	reverse	transcriptase.
b.	 The	development	of	etravirine	came	after	nevirapine,	which	is	the	first	non-nucleoside	

inhibitor	of	reverse	transcriptase.
c.	 Correct.	Nevirapine	was	the	first	non-nucleoside	inhibitor	of	reverse	transcriptase	drug	

to	be	used.
d.	 The	development	of	delavirdine	came	after	nevirapine,	which	is	the	first	non-nucleoside	

inhibitor	of	reverse	transcriptase.

REF:	p.	655
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10.	 ANS:	b
a.	 Trizivir	 is	 a	 combination	 drug	 that	 includes	 lamivudine,	 zidovudine,	 and	 abacavir.	

Didanosine	is	not	included	in	this	single,	multi-drug	tablet.
b.	 Correct.	Trizivir	is	a	combination	drug	that	includes	lamivudine,	zidovudine,	and	aba-

cavir.	Didanosine	is	not	included	in	this	single,	multi-drug	tablet.
c.	 Trizivir	 is	 a	 combination	 drug	 that	 includes	 lamivudine,	 zidovudine,	 and	 abacavir.	

Didanosine	is	not	included	in	this	single,	multi-drug	tablet.
d.	 Trizivir	 is	 a	 combination	 drug	 that	 includes	 lamivudine,	 zidovudine,	 and	 abacavir.	

Didanosine	is	not	included	in	this	single,	multi-drug	tablet.

REF:	p.	655

11.	 ANS:	b
a.	 Fusion	inhibitors	hinder	the	fusion	of	the	viral	envelope	with	the	plasma	membrane	of	

the	host	cell.	HIV	protease	inhibitors	hinder	the	final	assembly	of	new	viruses.
b.	 Correct.	 HIV	 protease	 is	 required	 to	 divide	 polyproteins	 into	 enzymes	 and	 structural	

proteins	 required	 to	 assemble	 new	 viruses.	 HIV	 protease	 inhibitors	 hinder	 this	 final	
assembly	process.

c.	 Nucleoside	reverse	transcriptase	inhibitors	block	the	replication	of	the	HIV	virus	through	
the	termination	of	the	viral	complementary	DNA	chain.	HIV	protease	inhibitors	hinder	
the	final	assembly	of	new	viruses.

d.	 Non-nucleoside	 reverse	 transcriptase	 inhibitors	block	 the	 replication	of	 the	HIV	virus	
through	 the	 termination	 of	 the	 complementary	 DNA	 chain.	 HIV	 protease	 inhibitors	
hinder	the	final	assembly	of	new	viruses.

REF:	p.	655
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C H A P T E R  41 

Immunotherapy

Multiple Choice
1.	 Which	type	of	white	blood	cell	is	an	effector	of	adaptive	immunity?

a.	 Macrophage.
b.	 Granulocyte.
c.	 Natural	killer.
d.	 T	lymphocyte.

2.	 Which	is	the	principal	cell	recruited	by	acute	inflammation?
a.	 Mast	cells.
b.	 Eosinophils.
c.	 Monocytes.
d.	 Neutrophils.

3.	 Which	 antibodies	 are	 the	 most	 abundant,	 representing	 75%	 of	 circulating	
immunoglobulins?
a.	 IgD.
b.	 IgE.
c.	 IgG.
d.	 IgM.

4.	 T	cells	mature	during	which	stage	of	the	immune	response?
a.	 Shutdown.
b.	 Differentiation.
c.	 T-cell	activation.
d.	 Antigen	processing.

5.	 Which	mechanism	prevents	apoptosis	in	targeted	cells?
a.	 Granule	exocytosis.
b.	 Bcl-2	overexpression.
c.	 Granzyme	B	accessing	target	cells.
d.	 Perforin	made	polymeric	channels	in	cell	membrane.

6.	 In	mucosal	tissues,	which	antibody	predominates?
a.	 IgA.
b.	 IgD.
c.	 IgE.
d.	 IgM.
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7.	 Immunotherapeutic	agents	act	beneficially	by	all	mechanisms	EXCEPT	which?
a.	 Stimulate	immune	reactions.
b.	 Replicate	immune	reactions.
c.	 Selective	immunosuppression.
d.	 Complete	immunosuppression.

8.	 Which	immunotherapy	agents	are	considered	to	be	the	most	successful?
a.	 Vaccinations.
b.	 Immunostimulants.
c.	 Polyclonal	antibodies.
d.	 Monoclonal	antibodies.

9.	 Passive	immunization	occurs	through	the	administration	of	which	agents?
a.	 Adjuvants.
b.	 Thymic	extracts.
c.	 Immunophilin	ligands.
d.	 Purified	immunoglobulins.

Feedback
1.	 ANS:	d

a.	 Macrophages	are	one	of	the	main	effectors	 in	the	 innate	 immune	system,	while	T	lym-
phocytes	are	effectors	of	adaptive	immunity.

b.	 Granulocytes	are	one	of	 the	main	effectors	 in	the	 innate	 immune	system,	while	T	lym-
phocytes	are	effectors	of	adaptive	immunity.

c.	 Natural	killer	cells	are	one	of	 the	main	effectors	 in	 the	 innate	 immune	system,	while	T	
lymphocytes	are	effectors	of	adaptive	immunity.

d.	 Correct.	The	T	lymphocytes	are	effectors	of	adaptive	immunity.

REF:	p.	660

2.	 ANS:	d
a.	 Neutrophils,	not	mast	cells,	are	the	principal	cells	recruited	with	acute	inflammation.
b.	 Neutrophils,	not	eosinophils,	are	the	principal	cells	recruited	with	acute	inflammation.
c.	 Neutrophils,	not	monocytes,	are	the	principal	cells	recruited	with	acute	inflammation.
d.	 Correct.	Neutrophils	are	the	principal	cells	recruited	with	acute	inflammation.

REF:	p.	665

3.	 ANS:	c
a.	 IgG,	 not	 IgD,	 are	 the	 most	 abundant	 antibodies,	 representing	 75%	 of	 circulating	

immunoglobulins.
b.	 IgG,	 not	 IgE,	 are	 the	 most	 abundant	 antibodies,	 representing	 75%	 of	 circulating	

immunoglobulins.
c.	 Correct.	 IgG	 are	 the	 most	 abundant	 antibodies,	 representing	 75%	 of	 circulating	

immunoglobulins.
d.	 IgG,	 not	 IgM,	 are	 the	 most	 abundant	 antibodies,	 representing	 75%	 of	 circulating	

immunoglobulins.

REF:	p.	664
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4.	 ANS:	b
a.	 T	cells	mature	into	functional	cells	during	the	differentiation	stage	of	immune	response;	

T-cell	maturation	does	not	occur	during	shutdown.
b.	 Correct.	T	cells	mature	into	functional	cells	during	the	differentiation	stage	of	immune	

response.
c.	 T	cells	mature	into	functional	cells	during	the	differentiation	stage	of	immune	response;	

T-cell	maturation	does	not	occur	during	the	activation	stage.
d.	 T	cells	mature	into	functional	cells	during	the	differentiation	stage	of	immune	response;	

T-cell	maturation	does	not	occur	during	antigen	processing.

REF:	pp.	667–668

5.	 ANS:	b
a.	 When	cells	are	resistant	to	apoptosis	signaling	with	Bcl-2,	natural	killer	cells	and	T	cells	

depend	on	other	factors,	such	as	granule	exocytosis,	to	kill	the	damaged	cell.
b.	 Correct.	Bcl-2	is	an	apoptosis	inhibitor.	When	Bcl-2	overexpression	occurs	on	the	target	

cell,	apoptosis	becomes	inhibited.
c.	 When	cells	are	resistant	to	apoptosis	signaling	with	Bcl-2,	natural	killer	cells	and	T	cells	

depend	on	other	 factors,	 such	as	granzyme	B	accessing	target	cells,	 to	kill	 the	damaged	
cell.

d.	 When	cells	are	resistant	to	apoptosis	signaling	with	Bcl-2,	natural	killer	cells	and	T	cells	
depend	on	other	factors;	perforin	makes	polymeric	channels	in	cell	membrane	causing	lysis	
of	the	damaged	cell.

REF:	p.	669

6.	 ANS:	a
a.	 Correct.	In	mucosal	tissues,	IgA	is	the	most	abundant	antibody.
b.	 In	mucosal	tissues,	IgA	is	more	abundant	than	IgD.
c.	 In	mucosal	tissues,	IgA	is	more	abundant	than	IgE.
d.	 In	mucosal	tissues,	IgA	is	more	abundant	than	IgM.

REF:	p.	671

7.	 ANS:	d
a.	 Immunotherapeutic	agents	act	by	stimulating	the	immune	system;	they	do	not	completely	

suppress	the	immune	system.
b.	 Immunotherapeutic	agents	act	by	replicating	the	immune	system;	they	do	not	completely	

suppress	the	immune	system.
c.	 Immunotherapeutic	 agents	 act	by	 selective	 immunosuppression;	 they	do	not	 completely	

suppress	the	immune	system.
d.	 Correct.	 While	 in	 specific	 instances	 it	 is	 necessary	 to	 selectively	 suppress	 the	 immune	

system,	it	is	not	advantageous	to	completely	suppress	the	immune	system.

REF:	p.	671
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8.	 ANS:	a
a.	 Correct.	Vaccinations	are	considered	to	be	the	most	successful	of	all	immunotherapeutic	

agents.
b.	 Vaccinations,	not	 immunostimulants,	are	considered	to	be	the	most	successful	 immuno-

therapeutic	agents.
c.	 Vaccinations,	not	polyclonal	antibodies,	are	considered	to	be	the	most	successful	 immu-

notherapeutic	agents.
d.	 Vaccinations,	not	monoclonal	antibodies,	are	considered	to	be	the	most	successful	immu-

notherapeutic	agents.

REF:	p.	671

9.	 ANS:	d
a.	 Adjuvants	are	immune	response	increasing	agents	added	to	vaccinations	to	enhance	their	

effects.	The	administration	of	purified	immunoglobulins	is	passive	immunization.
b.	 Thymic	extracts	are	 immunostimulants	used	 in	cases	of	cell-mediated	 immunity	(CMI)	

deficiency.	The	administration	of	purified	immunoglobulins	is	passive	immunization.
c.	 Immunophilin	ligands	are	commonly	used	as	immunosuppressants.	The	administration	of	

purified	immunoglobulins	is	passive	immunization.
d.	 Correct.	The	administration	of	purified	immunoglobulins	is	passive	immunization.

REF:	p.	673
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C H A P T E R  42 

Antineoplastic Drugs

Multiple Choice
1.	 Which	factor	increases	the	efficacy	of	antineoplastic	drugs?

a.	 Drug-provoked	mutations.
b.	 Additional	immunotherapy.
c.	 Decrease	in	tumor	blood	supply.
d.	 Tumor	cells	acquire	natural	insensitivities.

2.	 Which	 antineoplastic	 alkylating	 drug	 is	 effective	 in	 treating	 tumors	 within	 the	 central	
nervous	system	(CNS)?
a.	 Thiotepa.
b.	 Busulfan.
c.	 Dacarbazine.
d.	 Temozolomide.

3.	 Which	 effect	 of	 alkylating	 antineoplastic	 agents	 results	 in	 greater	 susceptibility	 to	
infection?
a.	 Hepatotoxicity.
b.	 Myelosuppression.
c.	 Nausea	and	vomiting.
d.	 Nonspecific	cell	destruction.

4.	 Which	antineoplastic	agent	is	a	folic	acid	analogue?
a.	 Methotrexate.
b.	 Mercaptopurine.
c.	 Cytarabine.
d.	 Fluorouracil.

5.	 Which	 antibiotic	 antineoplastic	 agent	 is	 used	 in	 combination	 with	 many	 chemotherapy	
protocols	due	to	its	low-toxicity	profile?
a.	 Mitomycin.
b.	 Bleomycin.
c.	 Doxorubicin.
d.	 Daunorubicin.

6.	 Which	antiestrogen	drug	is	used	to	treat	estrogen-dependent	adenocarcinoma	of	the	breast?
a.	 Megestrol.
b.	 Tamoxifen.
c.	 Prednisone.
d.	 Testosterone.
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7.	 Thalidomide,	 an	 antineoplastic	 drug,	 requires	 the	 administration	 of	 which	 other	 class	 of	
drug?
a.	 Antibiotic.
b.	 Hypertension.
c.	 Anticoagulant.
d.	 Corticosteroid.

8.	 Which	biologic	response	modifier	affects	epithelial	cells	to	reduce	mucositis?
a.	 Palifermin.
b.	 Interferon.
c.	 Aldesleukin.
d.	 Sargramostim.

9.	 Which	 is	 most	 specific	 and	 is	 the	 first-line	 drug	 used	 to	 treat	 patients	 with	 myeloid	
leukemia?
a.	 Imatinib.
b.	 Busulfan.
c.	 Clofarabine.
d.	 Methotrexate.

10.	 Which	monoclonal	antibody	(MAb)	is	specific	for	HER-2/Neu	(of	the	EGFR	family),	an	
overexpressed	antigen	in	relation	to	aggressive	tumors?
a.	 Rituximab.
b.	 Trastuzumab.
c.	 Bevacizumab.
d.	 Alemtuzumab.

Feedback
1.	 ANS:	b

a.	 Drug-provoked	mutations	in	tumor	cells	are	a	resistance	factor	resulting	in	a	decrease	in	
efficacy	of	antineoplastic	drugs.

b.	 Correct.	The	tumoricidal	effects	of	antineoplastic	drugs	may	be	enhanced,	when	given	
in	combination	with	immunotherapy.

c.	 Decrease	in	tumor	blood	supply	is	a	resistance	factor	resulting	in	a	decrease	in	efficacy	
of	antineoplastic	drugs.

d.	 When	 tumor	 cells	 acquire	 natural	 insensitivities	 they	 become	 resistant,	 resulting	 in	 a	
decrease	in	efficacy	of	antineoplastic	drugs.

REF:	p.	685
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2.	 ANS:	d
a.	 Thiotepa	is	effective	for	treating	female	cancers	and	bladder	cancer,	while	temozolomide	

is	effective	for	treating	tumors	within	the	CNS.
b.	 Busulfan	is	mostly	used	in	treatment	regimens	for	bone	marrow	transplants,	while	temo-

zolomide	is	effective	for	treating	tumors	within	the	CNS.
c.	 Dacarbazine	is	effective	for	treating	malignant	melanomas	and	Hodgkin’s	disease,	while	

temozolomide	is	effective	for	treating	tumors	within	the	CNS.
d.	 Correct.	 Temozolomide	 crosses	 the	 blood-brain	 barrier	 and	 is	 effective	 for	 treating	

tumors	within	the	CNS.

REF:	p.	693

3.	 ANS:	b
a.	 Hepatotoxicity	may	result	from	using	alkylating	antineoplastic	agents,	but	it	is	myelosup-

pression	that	causes	immunosuppression	and	increased	susceptibility	to	infection.
b.	 Correct.	 Myelosuppression	 is	 a	 key	 characteristic	 of	 alkylating	 antineoplastic	 agents	

resulting	in	immunosuppression	and	increased	susceptibility	to	infection.
c.	 Nausea	and	vomiting	are	the	most	common	effect	of	alkylating	antineoplastic	agents,	but	

it	 is	 myelosuppression	 that	 causes	 immunosuppression	 and	 increased	 susceptibility	 to	
infection.

d.	 Alkylating	 antineoplastic	 agents	 cause	nonspecific	 cell	 destruction,	but	 it	 is	myelosup-
pression	that	causes	immunosuppression	and	increased	susceptibility	to	infection.

REF:	p.	692

4.	 ANS:	a
a.	 Correct.	Methotrexate	is	a	folic	acid	analogue.
b.	 Mercaptopurine	is	a	purine	analogue;	methotrexate	is	a	folic	acid	analogue.
c.	 Cytarabine	is	a	pyrimidine	analogue;	methotrexate	is	a	folic	acid	analogue.
d.	 Fluorouracil	is	a	pyrimidine	analogue;	methotrexate	is	a	folic	acid	analogue.

REF:	p.	694

5.	 ANS:	b
a.	 Mitomycin	produces	severe	toxic	effects	in	the	bone	marrow,	whereas	bleomycin	is	often	

used	in	combination	with	various	chemotherapy	protocols,	due	to	its	low-toxicity	profile.
b.	 Correct.	Bleomycin	is	often	used	in	combination	with	various	chemotherapy	protocols,	

due	to	its	low-toxicity	profile.
c.	 Doxorubicin	 produces	 severe	 toxic	 effects	 relating	 to	 the	 bone	 marrow	 and	 mucous	

ulcerations,	whereas	bleomycin	is	often	used	in	combination	with	various	chemotherapy	
protocols,	due	to	its	low-toxicity	profile.

d.	 Daunorubicin	produces	severe	cardiac	toxic	effects,	whereas	bleomycin	is	often	used	in	
combination	with	various	chemotherapy	protocols,	due	to	its	low-toxicity	profile.

REF:	p.	697
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6.	 ANS:	b
a.	 Megestrol	 is	 a	 progesterone	 agent	 used	 in	 treating	 metastatic	 breast	 and	 endometrial	

cancers,	while	tamoxifen	is	an	antiestrogen	drug	that	is	beneficial	in	treating	adenocar-
cinomas	of	the	breast,	which	are	dependent	on	estrogen	for	growth.

b.	 Correct.	Tamoxifen	is	an	antiestrogen	drug	that	is	beneficial	in	treating	adenocarcinomas	
of	the	breast,	which	are	dependent	on	estrogen	for	growth.

c.	 Prednisone	 is	 often	 used	 for	 lymphocytic	 leukemias	 and	 lymphomas,	 while	 tamoxifen		
is	an	antiestrogen	drug	beneficial	 in	 treating	adenocarcinomas	of	 the	breast,	which	are	
dependent	on	estrogen	for	growth.

d.	 Testosterone,	an	androgen,	may	be	effective	 in	treating	some	metastatic	breast	cancers,	
while	 tamoxifen	 is	 an	 antiestrogen	 drug	 beneficial	 in	 treating	 adenocarcinomas	 of	 the	
breast,	which	are	dependent	on	estrogen	for	growth.

REF:	p.	698

7.	 ANS:	c
a.	 Thalidomide	may	increase	the	development	of	thromboses;	 therefore	an	anticoagulant,	

not	an	antibiotic,	is	administered	while	using	this	drug.
b.	 Thalidomide	may	increase	the	development	of	thromboses;	 therefore	an	anticoagulant,	

not	a	hypertension	agent,	is	administered	while	using	this	drug.
c.	 Correct.	Thalidomide	may	increase	the	development	of	thromboses;	therefore	an	anti-

coagulant	is	administered	while	using	this	drug.
d.	 Thalidomide	may	increase	the	development	of	thromboses;	 therefore	an	anticoagulant,	

not	a	corticosteroid,	is	administered	while	using	this	drug.

REF:	pp.	701–702

8.	 ANS:	a
a.	 Correct.	Palifermin	affects	epithelial	cells,	resulting	in	a	reduction	in	the	incidence	and	

duration	of	mucositis;	currently	it	is	used	for	treating	oral	mucositis	in	patients	getting	
myelotoxic	therapy	requiring	stem	cell	transplants.

b.	 Interferon	 is	 an	antiviral,	 immunostimulant,	 and	antiproliferative	drug	 that	 is	used	 for	
treatment	in	combination	with	chemotherapy	or	as	a	biologic	modifier.	Palifermin	affects	
epithelial	cells,	resulting	in	a	reduction	in	the	incidence	and	duration	of	mucositis.

c.	 Aldesleukin	is	a	drug	with	many	immunoregulatory	properties	used	to	treat	metastatic	
renal	 cell	 carcinoma.	 Palifermin	 affects	 epithelial	 cells,	 resulting	 in	 a	 reduction	 in	 the	
incidence	and	duration	of	mucositis.

d.	 Sargramostim	 is	 nontoxic	 and	 is	 used	 to	 shorten	 the	 effects	 of	 neutropenia	 in	 cancer	
therapy	patients.	Palifermin	affects	epithelial	cells,	 resulting	 in	a	 reduction	 in	 the	 inci-
dence	and	duration	of	mucositis.

REF:	pp.	703–704
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9.	 ANS:	a
a.	 Correct.	 Imatinib	 is	an	antineoplastic	drug	with	specific	targets	 for	myeloid	 leukemia.	

With	a	high	success	rate,	imatinib	is	now	a	first-line	therapy.
b.	 Busulfan	is	a	nonspecific	drug	used	to	treat	myeloid	leukemia	with	many	adverse	effects,	

whereas	 imatinib	 is	 a	 first-line	 antineoplastic	 drug	 with	 specific	 targets	 for	 myeloid	
leukemia.

c.	 Clofarabine,	a	nonspecific	drug	used	to	treat	myeloid	leukemia,	produces	many	adverse	
effects;	 imatinib	 is	 a	 first-line	 antineoplastic	 drug	 with	 specific	 targets	 for	 myeloid	
leukemia.

d.	 Methotrexate,	a	nonspecific	drug	used	to	treat	myeloid	leukemia,	produces	many	adverse	
effects.	Imatinib	is	an	antineoplastic	drug	with	specific	targets	for	myeloid	leukemia.

REF:	pp.	704–705

10.	 ANS:	b
a.	 Rituximab	 is	 a	 MAb	 targeting	 CD-20	 used	 for	 treating	 lymphomas	 expressing	 this	

antigen.	Trastuzumab	is	specific	against	HER-2/Neu	(of	the	EGFR	family),	which	is	an	
overexpressed	antigen	in	relation	to	aggressive	tumors.

b.	 Correct.	Monoclonal	antibodies	(MAbs)	are	agents	that	are	specific	for	surface	antigens.	
Trastuzumab	is	specific	against	HER-2/Neu	(of	the	EGFR	family),	which	is	an	overex-
pressed	antigen	in	relation	to	aggressive	tumors.

c.	 Bevacizumab	 is	a	MAb	targeting	VEGF	used	 for	 treating	metastatic	 colorectal	 cancer	
and	female	cancers.	Trastuzumab	is	specific	against	HER-2/Neu	(of	the	EGFR	family),	
which	is	an	overexpressed	antigen	in	relation	to	aggressive	tumors.

d.	 Alemtuzumab	 is	 a	 MAb	 targeting	 CD-52	 antigen	 on	 B	 and	T	 lymphocytes	 causing	
cytotoxicity	and	apoptosis.	Trastuzumab	is	specific	against	HER-2/Neu	(of	the	EGFR	
family),	which	is	an	overexpressed	antigen	in	relation	to	aggressive	tumors.

REF:	pp.	706–707
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C H A P T E R  43 

Aliphatic Alcohols

Multiple Choice
1.	 Which	alcohol	has	the	most	abuse	potential	as	a	sedative-hypnotic?

a.	 Ethanol.
b.	 Isopropyl.
c.	 Methanol.
d.	 Isopentanol.

2.	 An	ethanol	concentration	of	100	proof	contains	which	percentage	of	ethanol	by	volume?
a.	 25%.
b.	 33%.
c.	 50%.
d.	 75%.

3.	 At	which	blood	alcohol	level	(BAC)	are	effects	of	severe	intoxication	and	loss	of	conscious-
ness	usually	first	produced?
a.	 50	mg/dL.
b.	 150	mg/dL.
c.	 300	mg/dL.
d.	 500	mg/dL.

4.	 Which	is	the	immediate	product	of	alcohol	dehydrogenase	in	ethanol	metabolism?
a.	 Acetate.
b.	 Methanol.
c.	 Acetaldehyde.
d.	 Acetyl	coenzyme	A.

5.	 Which	factor	potentiates	the	effects	of	benzodiazepines	when	combined	with	ethanol?
a.	 Increase	in	hypotensive	effects.
b.	 Exaggerated	anticoagulant	response.
c.	 Reduction	of	CNS	depressant	effects.
d.	 Inhibition	of	benzodiazepine	metabolism	by	ethanol.

6.	 Increased	gastric	bleeding	is	a	result	of	combining	ethanol	with	which	drug?
a.	 Diazepam.
b.	 Penicillins.
c.	 Acetaminophen.
d.	 Nonsteroidal	anti-inflammatory	drugs	(NSAIDs).
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7.	 Which	aldehyde	dehydrogenase	inhibitor	is	given	to	ethanol	abusers	as	a	prevention	drug?
a.	 Disulfiram.
b.	 Cephalosporin.
c.	 Metronidazole.
d.	 Oral	hypoglycemic.

8.	 Which	 oral	 manifestation	 in	 an	 alcoholic	 patient	 results	 in	 a	 6%	 chance	 of	 developing	
carcinoma?
a.	 Calculus.
b.	 Leukoplakia.
c.	 Periodontitis.
d.	 Enlargement	of	salivary	glands.

9.	 Which	effect	of	ethanol	abuse	is	not	shared	by	other	sedative-hypnotic	drugs?
a.	 Sedative.
b.	 Analgesia.
c.	 Anxiolytic.
d.	 Malnutrition.

10.	 Acute	toxicity	of	ethylene	glycol	leads	to	oxalic	acid	which	is	most	toxic	to	which	organ?
a.	 Brain.
b.	 Heart.
c.	 Liver.
d.	 Kidney.

Feedback
1.	 ANS:	a

a.	 Correct.	 Ethanol,	 a	 CNS	 depressant,	 has	 the	 highest	 abuse	 potential	 as	 a	
sedative-hypnotic.

b.	 Isopropyl	alcohol	is	toxic	upon	ingestion;	its	primary	use	is	for	antiseptic	and	disinfectant	
purposes.	Ethanol	has	the	highest	abuse	potential	as	a	sedative-hypnotic.

c.	 The	primary	use	of	methanol	is	industrial,	and	it	is	highly	toxic	upon	ingestion,	resulting	
in	poisoning	and	death.	Ethanol	has	the	highest	abuse	potential	as	a	sedative-hypnotic.

d.	 Isopentanol	 is	 ingested	 in	 small	 concentrations	 along	 with	 ethanol,	 producing	 some	
similar	effects.	However,	ethanol	has	the	highest	abuse	potential	as	a	sedative-hypnotic.

REF:	p.	711

2.	 ANS:	c
a.	 A	100	proof	alcoholic	beverage	contains	50%,	not	25%,	ethanol	by	volume.
b.	 A	100	proof	alcoholic	beverage	contains	50%,	not	33%,	ethanol	by	volume.
c.	 Correct.	The	concentration	of	ethanol	listed	on	alcoholic	beverages	is	referred	to	as	proof,	

and	the	actual	percent	volume	of	ethanol	is	half	the	proof.	A	100	proof	alcoholic	beverage	
contains	50%	ethanol	by	volume.

d.	 A	100	proof	alcoholic	beverage	contains	50%,	not	75%,	ethanol	by	volume.

REF:	p.	712
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3.	 ANS:	c
a.	 At	an	ethanol	BAC	of	300	mg/dL,	effects	of	severe	intoxication	and	loss	of	consciousness	

are	produced.	A	BAC	of	50	mg/dL	causes	a	reduction	in	vision	and	fine	motor	skills.
b.	 At	an	ethanol	BAC	of	300	mg/dL,	effects	of	severe	intoxication	and	loss	of	consciousness	

are	produced.	A	BAC	of	150	mg/dL	causes	nausea	and	loss	of	self-control	or	exaggerated	
care	in	speech	and	movement.

c.	 Correct.	At	 an	 ethanol	BAC	of	 300	mg/dL,	 effects	 of	 severe	 intoxication	 and	 loss	 of	
consciousness	are	produced.

d.	 At	an	ethanol	BAC	of	300	mg/dL,	effects	of	severe	intoxication	and	loss	of	consciousness	
are	produced.	A	BAC	of	500	mg/dL	may	result	in	death	due	to	respiratory	and	cardiac	
depression.

REF:	p.	712

4.	 ANS:	c
a.	 Acetate	 (acetic	 acid)	 is	 a	 product	 of	 aldehyde	 dehydrogenase	 in	 ethanol	 metabolism.	

Acetaldehyde	 is	 the	 immediate	 product	 of	 alcohol	 dehydrogenase	 in	 ethanol	
metabolism.

b.	 Methanol	is	not	a	product	of	ethanol	metabolism.	Acetaldehyde	is	the	immediate	product	
of	alcohol	dehydrogenase	in	ethanol	metabolism.

c.	 Correct.	 Acetaldehyde	 is	 the	 immediate	 product	 of	 alcohol	 dehydrogenase	 in	 ethanol	
metabolism.

d.	 Acetate	(acetic	acid)	is	a	product	of	aldehyde	dehydrogenase	in	ethanol	metabolism.	This	
leads	to	the	formation	of	acetyl	CoA.	Acetaldehyde	is	the	immediate	product	of	alcohol	
dehydrogenase	in	ethanol	metabolism.

REF:	p.	714

5.	 ANS:	d
a.	 The	potentiated	effects	of	benzodiazepines	result	from	the	acute	effect	of	ethanol’s	inhibi-

tion	of	the	metabolism	of	benzodiazepines,	not	increases	in	hypotensive	effects.
b.	 The	potentiated	effects	of	benzodiazepines	result	from	the	acute	effect	of	ethanol’s	inhibi-

tion	 of	 the	 metabolism	 of	 benzodiazepines,	 not	 ethanol’s	 exaggerated	 anticoagulant	
response	when	administered	with	oral	anticoagulants.

c.	 CNS	depressant	effects	are	increased,	not	decreased,	and	the	potentiated	effects	of	ben-
zodiazepines	result	from	ethanol’s	inhibition	of	the	metabolism	of	benzodiazepines.

d.	 Correct.	The	 acute	 effect	 of	 ethanol	 is	 to	 inhibit	 the	metabolism	of	 benzodiazepines,	
potentiating	the	effects	of	benzodiazepines	when	used	in	combination	with	ethanol.

REF:	p.	714



43—AliphAtic Alcohols	 199

6.	 ANS:	d
a.	 When	used	in	combination	with	diazepam,	ethanol	causes	an	increase	in	CNS	depression.	

Ethanol	can	cause	an	increase	in	gastric	bleeding	in	combination	with	NSAIDs.
b.	 When	 used	 in	 combination	 with	 penicillin	 drugs,	 ethanol	 inhibits	 absorption	 and	

increases	breakdown	of	penicillin	 in	the	stomach,	reducing	the	drugs’	efficacy.	Ethanol	
can	cause	an	increase	in	gastric	bleeding	in	combination	with	NSAIDs.

c.	 When	used	in	combination	with	acetaminophen,	ethanol	can	cause	liver	toxicity.	Ethanol	
can	cause	an	increase	in	gastric	bleeding	in	combination	with	NSAIDs.

d.	 Correct.	When	 used	 in	 combination	 with	 NSAIDs,	 ethanol	 can	 cause	 an	 increase	 in	
gastric	bleeding.

REF:	p.	714

7.	 ANS:	a
a.	 Correct.	 Disulfiram,	 an	 aldehyde	 dehydrogenase	 inhibitor,	 is	 administered	 to	 ethanol	

abusers	as	a	prevention	drug.
b.	 Disulfiram,	 not	 a	 cephalosporin	 drug,	 is	 the	 aldehyde	 dehydrogenase	 inhibitor	 that	 is	

administered	to	ethanol	abusers	as	a	prevention	drug.
c.	 Disulfiram,	not	metronidazole,	is	the	aldehyde	dehydrogenase	inhibitor	that	is	adminis-

tered	to	ethanol	abusers	as	a	prevention	drug.
d.	 Disulfiram,	not	an	oral	hypoglycemic	drug,	is	the	aldehyde	dehydrogenase	inhibitor	that	

is	administered	to	ethanol	abusers	as	a	prevention	drug.

REF:	p.	715

8.	 ANS:	b
a.	 In	an	alcoholic	patient,	the	occurrence	of	leukoplakia,	not	calculus,	results	in	a	6%	chance	

of	developing	carcinoma.
b.	 Correct.	In	an	alcoholic	patient,	the	occurrence	of	leukoplakia	results	in	a	6%	chance	of	

developing	carcinoma.
c.	 In	an	alcoholic	patient,	the	occurrence	of	leukoplakia,	not	periodontitis,	results	in	a	6%	

chance	of	developing	carcinoma.
d.	 In	an	alcoholic	patient,	the	occurrence	of	leukoplakia,	not	enlargement	of	salivary	glands,	

results	in	a	6%	chance	of	developing	carcinoma.

REF:	p.	715

9.	 ANS:	d
a.	 Sedation	is	an	effect	of	ethanol	as	well	as	other	sedative-hypnotics,	while	malnutrition	is	

an	effect	unique	to	ethanol.
b.	 Analgesia	is	an	effect	of	ethanol	as	well	as	other	sedative-hypnotics,	while	malnutrition	

is	an	effect	unique	to	ethanol.
c.	 Ethanol,	along	with	other	sedative-hypnotics,	 is	an	anxiolytic,	while	malnutrition	is	an	

effect	unique	to	ethanol.
d.	 Correct.	Even	though	ethanol	is	metabolized	into	acetate,	which	can	provide	some	calo-

ries,	ethanol	does	not	produce	adequate	nutrition.	The	alcoholic	often	does	not	have	an	
adequate	diet	as	a	result	of	the	alcoholism.

REF:	p.	715
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10.	 ANS:	d
a.	 Products	of	ethylene	glycol	metabolism,	especially	oxalic	acid,	result	in	the	highest	toxicity	

in	the	kidney,	not	the	brain.
b.	 Products	of	ethylene	glycol	metabolism,	especially	oxalic	acid,	result	in	the	highest	toxicity	

in	the	kidney,	not	the	heart.
c.	 Products	of	ethylene	glycol	metabolism,	especially	oxalic	acid,	result	in	the	highest	toxicity	

in	the	kidney,	not	the	liver.
d.	 Correct.	 Products	 of	 ethylene	 glycol	 metabolism,	 especially	 oxalic	 acid,	 result	 in	 the	

highest	toxicity	in	the	kidney.

REF:	p.	719
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C H A P T E R  44 

Anticaries Agents

Multiple Choice
1.	 Fluoride	therapy	affects	which	biologic	factor	of	dental	caries?

a.	 Host.
b.	 Time.
c.	 Substrate.
d.	 Microflora.

2.	 Which	method	is	best	for	providing	populations	with	systemic	fluoride?
a.	 School	water	supply	fluoridation.
b.	 Communal	water	supply	fluoridation.
c.	 Community	fluoride	supplementation.
d.	 Professional	fluoride	supplementation.

3.	 Which	is	NOT	a	universal	beneficial	factor	of	communal	water	fluoride	supplementation?
a.	 Cost	efficacy.
b.	 Established	safety.
c.	 Efficacy	in	caries	reduction.
d.	 General	compliance	of	population	to	initiate	fluoridation.

4.	 When	fluoridation	of	school	water	systems	is	used	to	provide	systemic	fluoride,	which	is	the	
recommended	fluoride	concentration?
a.	 1	part	per	million	(ppm).
b.	 25%	of	the	optimal	concentration.
c.	 The	climate	based	optimal	communal	water	concentration.
d.	 4.5	times	the	optimal	communal	water	fluoride	concentration.

5.	 Which	is	the	maximum	amount	of	fluoride	a	container	of	prescription	fluoride	supplements	
should	contain?
a.	 80	mg.
b.	 120	mg.
c.	 160	mg.
d.	 200	mg.

6.	 Which	fluoride	agent	is	a	nonaqueous	preparation?
a.	 8%	stannous	fluoride	gel.
b.	 5%	sodium	fluoride	varnish.
c.	 2%	sodium	fluoride	solution.
d.	 1.23%	acidulated	phosphate	fluoride	(APF)	foam.



202	 44—AnticAries Agents

7.	 Which	fluoride	preparation	is	NOT	available	over-the-counter?
a.	 0.4%	stannous	fluoride	gel.
b.	 0.2%	sodium	fluoride	rinse.
c.	 0.05%	sodium	fluoride	rinse.
d.	 0.1%	stannous	fluoride	rinse.

8.	 Which	abrasive	agent	used	in	dentifrices	interferes	with	fluoride	efficacy?
a.	 Calcium	salts.
b.	 Hydrated	silica.
c.	 Aluminum	oxide.
d.	 Polymethyl	methacrylate.

9.	 Which	is	a	fatal	dose	of	fluoride	for	an	adult?
a.	 0.5	g.
b.	 1.0	g.
c.	 1.5	g.
d.	 2.5	g.

10.	 Which	is	NOT	true	about	dental	fluorosis?
a.	 Enamel	becomes	hypomineralized.
b.	 The	secretory	stage	of	enamel	development	is	affected.
c.	 With	exposure	to	excessive	fluoride	as	a	child,	dental	fluorosis	gets	worse	throughout	a	

person’s	life.
d.	 The	mineralization	stage	of	enamel	development	is	affected.

Feedback
1.	 ANS:	a

a.	 Correct.	Fluoride	produces	its	effects	on	the	host,	increasing	resistance	to	demineraliza-
tion	by	the	cariogenic	process.

b.	 Fluoride	produces	its	effects	on	the	host	rather	than	the	time	involved	in	the	cariogenic	
process.

c.	 Fluoride	produces	its	effects	on	the	host	rather	than	the	substrate	involved	in	the	cario-
genic	process.

d.	 Fluoride	produces	its	effects	on	the	host	rather	than	the	microflora	involved	in	the	car-
iogenic	process.

REF:	p.	720

2.	 ANS:	b
a.	 Communal	water	supply	fluoridation,	rather	than	school	water	supply	fluoridation,	is	the	

best	method	for	providing	populations	with	systemic	fluoride.
b.	 Correct.	Communal	water	supply	fluoridation	is	the	best	method	for	providing	popula-

tions	with	systemic	fluoride.
c.	 Communal	water	supply	fluoridation,	rather	than	community	fluoride	supplementation,	

is	the	best	method	for	providing	populations	with	systemic	fluoride.
d.	 Communal	water	supply	fluoridation,	rather	than	professional	fluoride	supplementation,	

is	the	best	method	for	providing	populations	with	systemic	fluoride.

REF:	p.	724
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3.	 ANS:	d
a.	 Communal	water	fluoride	supplementation	has	been	proven	to	be	cost	effective	for	caries	

reduction.
b.	 The	safety	of	communal	water	fluoride	supplementation	has	been	established	for	caries	

reduction.
c.	 Communal	 water	 fluoride	 supplementation	 has	 proven	 to	 be	 effective	 for	 caries	

reduction.
d.	 Correct.	While	many	controversies	of	communal	water	fluoride	systems	have	been	re-

solved,	there	are	regions	where	compliance	with	communal	fluoride	administration	is	low.

REF:	p.	724

4.	 ANS:	d
a.	 1	ppm	is	the	optimal	fluoride	concentration	for	temperate	climates.	Due	to	the	quantity	

of	time	spent	at	school,	the	fluoride	concentration	recommended	for	school	water	supplies	
is	4.5	times	the	optimal	communal	water	fluoride	concentration.

b.	 Due	to	the	quantity	of	time	spent	at	school,	the	fluoride	concentration	recommended	for	
school	water	supplies	 is	4.5	times	the	optimal	communal	water	fluoride	concentration,	
not	25%	of	the	optimal	concentration.

c.	 Optimal	fluoride	concentration	should	be	based	on	climate	and	water	consumption.	Due	
to	 the	 quantity	 of	 time	 spent	 at	 school,	 the	 fluoride	 concentration	 recommended	 for	
school	water	supplies	is	4.5	times	the	optimal	communal	water	fluoride	concentration.

d.	 Correct.	Due	to	the	quantity	of	time	spent	at	school,	the	fluoride	concentration	recom-
mended	 for	 school	 water	 supplies	 is	 4.5	 times	 the	 optimal	 communal	 water	 fluoride	
concentration.

REF:	p.	724

5.	 ANS:	b
a.	 A	container	of	prescription	fluoride	supplements	should	contain	no	more	than	120	mg	

of	fluoride,	rather	than	80	mg.
b.	 Correct.	A	container	of	prescription	fluoride	supplements	should	contain	a	maximum	of	

120	mg	of	fluoride.
c.	 A	container	of	prescription	fluoride	supplements	should	contain	a	maximum	of	120	mg	

of	fluoride,	rather	than	160	mg.
d.	 A	container	of	prescription	fluoride	supplements	should	contain	a	maximum	of	120	mg	

of	fluoride,	rather	than	200	mg.

REF:	p.	724

6.	 ANS:	b
a.	 8%	stannous	fluoride	gel	is	an	aqueous	preparation.	Fluoride	varnishes	are	nonaqueous	

preparations	of	fluoride	that	provide	a	longer	retention	time.
b.	 Correct.	5%	sodium	fluoride	varnish	is	a	nonaqueous	preparation	of	fluoride	that	provides	

a	longer	retention	time	of	fluoride	to	tooth	surfaces.
c.	 2%	sodium	fluoride	solution	is	an	aqueous	preparation.	Fluoride	varnishes	are	nonaque-

ous	preparations	of	fluoride	that	provide	a	longer	retention	time.
d.	 1.23%	 acidulated	 phosphate	 fluoride	 (APF)	 foam	 is	 an	 aqueous	 preparation.	 Fluoride	

varnishes	are	nonaqueous	preparations	of	fluoride	that	provide	a	longer	retention	time.

REF:	p.	726
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7.	 ANS:	b
a.	 0.4%	stannous	fluoride	gel	is	available	over-the-counter,	while	0.2%	sodium	fluoride	rinse	

requires	a	prescription	for	home	use.
b.	 Correct.	0.2%	sodium	fluoride	rinse	requires	a	prescription	for	home	use.
c.	 0.05%	 sodium	fluoride	 rinse	 is	 available	over-the-counter,	while	0.2%	 sodium	fluoride	

rinse	requires	a	prescription	for	home	use.
d.	 0.1%	stannous	fluoride	 rinse	 is	 available	over-the-counter,	while	0.2%	sodium	fluoride	

rinse	requires	a	prescription	for	home	use.

REF:	p.	727

8.	 ANS:	a
a.	 Correct.	 When	 calcium	 salts	 are	 used	 as	 an	 abrasive	 agent	 they	 cause	 fluoride	 to	 be	

ineffective.
b.	 The	cariostatic	benefits	of	fluoride	in	dentifrices	are	evident	when	hydrated	silica	is	used	

as	the	abrasive.	Calcium	salts	cause	fluoride	to	be	ineffective.
c.	 The	 cariostatic	 benefits	 of	 fluoride	 in	 dentifrices	 are	 evident	 when	 aluminum	 oxide	 is	

used	as	the	abrasive.	Calcium	salts	cause	fluoride	to	be	ineffective.
d.	 The	cariostatic	benefits	of	fluoride	in	dentifrices	are	evident	when	polymethyl	methac-

rylate	is	used	as	the	abrasive.	Calcium	salts	cause	fluoride	to	be	ineffective.

REF:	p.	727

9.	 ANS:	d
a.	 The	fatal	dose	of	fluoride	for	an	adult	is	2.5	to	5	g;	a	dose	of	0.5	g	is	lower	than	a	fatal	

dose.
b.	 The	fatal	dose	of	fluoride	for	an	adult	is	2.5	to	5	g;	a	dose	of	1.0	g	is	lower	than	a	fatal	

dose.
c.	 The	fatal	dose	of	fluoride	for	an	adult	is	2.5	to	5	g;	a	dose	of	1.5	g	is	lower	than	a	fatal	

dose.
d.	 Correct.	The	fatal	dose	of	fluoride	for	an	adult	is	2.5	to	5	g.

REF:	p.	728

10.	 ANS:	c
a.	 Dental	fluorosis	is	a	hypomineralization	of	the	enamel.	As	a	result	of	excessive	fluoride	

exposure	as	a	child,	dental	fluorosis	does	NOT	get	worse	throughout	a	person’s	life.
b.	 Dental	 fluorosis	 is	 the	 result	 of	 excessive	 systemic	 fluoride	 during	 tooth	 development	

including	the	secretory	stage	of	development	As	a	result	of	excessive	fluoride	exposure	
as	a	child,	dental	fluorosis	does	NOT	get	worse	throughout	a	person’s	life.

c.	 Correct.	Dental	fluorosis	is	the	result	of	excessive	systemic	fluoride	during	tooth	develop-
ment.	As	a	result	of	excessive	fluoride	exposure	as	a	child,	dental	fluorosis	does	NOT	get	
worse	throughout	a	person’s	life.

d.	 Dental	 fluorosis	 is	 the	 result	 of	 excessive	 systemic	 fluoride	 during	 tooth	 development	
including	 the	 mineralization	 stage	 of	 development.	 As	 a	 result	 of	 excessive	 fluoride	
exposure	as	a	child,	dental	fluorosis	does	NOT	get	worse	throughout	a	person’s	life.

REF:	p.	729
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Antiplaque and Antigingivitis 
Agents

Multiple Choice
1.	 The	biofilm	that	accumulates	on	teeth	contains	which	percentage	of	bacteria?

a.	 70%.
b.	 78%.
c.	 85%.
d.	 90%.

2.	 The	time	that	an	agent	remains	in	contact	with	oral	surfaces	is	called
a.	 absorption.
b.	 metabolism.
c.	 distribution.
d.	 substantivity.

3.	 Which	is	NOT	an	indication	for	the	use	of	chlorhexidine	mouth	rinse?
a.	 Treatment	of	denture	stomatitis.
b.	 Use	as	a	gingivitis	prophylactic.
c.	 Postsurgical	rinse	to	promote	healing.
d.	 Adjunct	to	periodontal	maintenance.

4.	 Cetylpyridinium	chloride	belongs	to	what	class	of	antimicrobial	agents?
a.	 Quaternary	ammonium	compounds.
b.	 Nonionic	bisphenols.
c.	 Phenolic	compounds.
d.	 Bis-biguanides.

5.	 Which	effect	of	triclosan	was	surprising	upon	discovery?
a.	 Low	levels	of	toxicity.
b.	 Decreased	plaque	formation.
c.	 Reduction	in	calculus	formation.
d.	 Reduction	of	gingival	inflammation.

6.	 Which	fluoride	compound	inhibits	plaque,	due	to	the	positive	ion?
a.	 Sodium	fluoride.
b.	 Stannous	fluoride.
c.	 Monofluorophosphate.
d.	 Acidulated	phosphate	fluoride	(APF).
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7.	 Which	agent’s	antiplaque	action	prevents	the	adherence	of	bacteria	to	tooth	structure?
a.	 Phenol.
b.	 Carbamide	peroxide.
c.	 Cetylpyridinium	chloride.
d.	 Delmopinol	hydrochloride.

8.	 Which	local	periodontal	agent	is	approved	by	the	FDA	as	a	stand-alone	product?
a.	 Arestin.
b.	 Actisite.
c.	 Atridox.
d.	 PerioChip.

9.	 Which	type	of	organism	is	least	likely	to	be	involved	in	periodontal	disease?
a.	 Anaerobes.
b.	 Spirochetes.
c.	 Gram-positive	cocci.
d.	 Gram-negative	rods.

10.	 Which	 is	 NOT	 a	 criterion	 set	 by	 the	 American	 Dental	 Association	 (ADA)	 Council	 on	
Scientific	Affairs	for	testing	antiplaque	and	antigingivitis	agents?
a.	 Minimum	of	two	independent	trials.
b.	 Trial	duration	is	6	months	minimum.
c.	 Agent	must	produce	a	20%	clinical	significance.
d.	 Study	populations	should	consist	of	exceptional	consumers.

Feedback
1.	 ANS:	a

a.	 Correct.	Bacteria	make	up	70%	of	dental	biofilm’s	mass.
b.	 70%,	not	78%,	of	the	mass	of	dental	biofilm	is	comprised	of	bacteria.
c.	 70%,	not	85%,	of	the	mass	of	dental	biofilm	is	comprised	of	bacteria.
d.	 70%,	not	90%,	of	the	mass	of	dental	biofilm	is	comprised	of	bacteria.

REF:	p.	732

2.	 ANS:	d
a.	 Absorption	 describes	 an	 agent’s	 ability	 to	 cross	 tissue	 membranes	 to	 enter	 the	 blood-

stream,	while	substantivity	refers	to	the	time	that	an	agent	remains	in	contact	with	oral	
surfaces.

b.	 Metabolism	describes	 the	breakdown	of	agents	by	mechanisms	within	 the	body,	while	
substantivity	refers	to	the	time	that	an	agent	remains	in	contact	with	oral	surfaces.

c.	 Distribution	is	the	agent’s	ability	to	arrive	at	the	site	of	action,	while	substantivity	refers	
to	the	time	that	an	agent	remains	in	contact	with	oral	surfaces.

d.	 Correct.	The	term	substantivity	refers	to	the	time	that	an	agent	remains	in	contact	with	
oral	surfaces.

REF:	pp.	733–734
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3.	 ANS:	b
a.	 Denture	 stomatitis	 is	 an	 active	 lesion	 for	which	 it	 is	 appropriate	 to	use	 chlorhexidine.	

However,	chlorhexidine	mouth	rinse	should	not	be	used	for	prevention	of	dental	disease.
b.	 Correct.	Chlorhexidine	mouth	 rinses	 should	not	be	used	 for	 the	prevention	of	dental	

disease	but	should	be	reserved	for	active	dental	disease.
c.	 Chlorhexidine	use	during	the	healing	phase	after	oral	surgery	is	appropriate.	However,	

chlorhexidine	mouth	rinse	should	not	be	used	for	the	prevention	of	dental	disease.
d.	 Periodontal	 disease	 maintenance	 is	 an	 appropriate	 use	 of	 chlorhexidine.	 However,	

chlorhexidine	mouth	rinse	should	not	be	used	for	prevention	of	dental	disease.

REF:	p.	736

4.	 ANS:	a
a.	 Correct.	Cetylpyridinium	chloride	is	a	quaternary	ammonium	compound.
b.	 Nonionic	 bisphenols	 include	 triclosan,	 but	 cetylpyridinium	 chloride	 is	 a	 quaternary	

ammonium	compound.
c.	 Phenolic	 compounds	 include	 eugenol,	 but	 cetylpyridinium	 chloride	 is	 a	 quaternary	

ammonium	compound.
d.	 Chlorhexidine	is	an	example	of	a	bis-biguanide,	but	cetylpyridinium	chloride	is	a	qua-

ternary	ammonium	compound.

REF:	p.	737

5.	 ANS:	d
a.	 The	 mechanism	 by	 which	 triclosan	 reduces	 gingival	 inflammation	 was	 an	 unexpected	

discovery;	the	low	levels	of	toxicity	produced	by	triclosan	were	not	surprising.
b.	 The	 mechanism	 by	 which	 triclosan	 reduces	 gingival	 inflammation	 was	 an	 unexpected	

discovery;	decreased	plaque	formation	caused	by	triclosan	was	not	surprising.
c.	 The	 mechanism	 by	 which	 triclosan	 reduces	 gingival	 inflammation	 was	 an	 unexpected	

discovery;	the	reduction	in	calculus	formation	caused	by	triclosan	was	not	surprising.
d.	 Correct.	The	ability	of	triclosan	to	inhibit	the	inflammatory	response	in	gingival	tissues,	

independently	of	its	ability	to	reduce	plaque,	was	a	surprising	discovery.

REF:	p.	737

6.	 ANS:	b
a.	 The	positive	ion	of	stannous	fluoride	is	the	key	to	its	ability	to	inhibit	plaque	formation.	

Sodium	fluoride	does	not	produce	these	same	results.
b.	 Correct.	Fluorides	are	typically	poor	antibacterial	agents.	However,	stannous	fluoride	has	

been	proven	to	inhibit	the	formation	of	bacterial	plaque,	due	to	its	positive	ion.
c.	 The	positive	ion	of	stannous	fluoride	is	the	key	to	its	ability	to	inhibit	plaque	formation.	

Monofluorophosphate	does	not	produce	these	same	results.
d.	 The	positive	ion	of	stannous	fluoride	is	the	key	to	its	ability	to	inhibit	plaque	formation.	

Acidulated	phosphate	fluoride	(APF)	does	not	produce	these	same	results.

REF:	p.	737
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7.	 ANS:	d
a.	 Delmopinol	hydrochloride	acts	as	a	surfactant	in	preventing	the	adherence	of	bacteria	to	

tooth	structure,	whereas	phenols	have	a	slight	effect	on	bacterial	enzyme	inhibition.
b.	 Delmopinol	hydrochloride	acts	as	a	surfactant	in	preventing	the	adherence	of	bacteria	to	

tooth	structure,	whereas	carbamide	peroxide	has	a	bactericidal	action.
c.	 Delmopinol	hydrochloride	acts	as	a	surfactant	in	preventing	the	adherence	of	bacteria	to	

tooth	 structure,	whereas	 cetylpyridinium	chloride	 acts	 by	 inactivating	or	disorganizing	
cell	membranes	to	produce	a	bactericidal	effect.

d.	 Correct.	Delmopinol	hydrochloride	acts	as	a	surfactant	in	preventing	the	adherence	of	
bacteria	to	tooth	structure.

REF:	p.	738

8.	 ANS:	c
a.	 Arestin	is	approved	by	the	FDA	to	be	administered	in	addition	to	scaling	and	root	planing	

for	periodontal	disease	therapy.	Atridox	is	FDA	approved	to	treat	periodontal	disease	as	
a	stand-alone	product.

b.	 Actisite	was	 approved	by	 the	FDA	to	be	administered	 in	addition	 to	 scaling	and	 root	
planing	 for	 periodontal	 disease	 therapy.	 It	 is	 no	 longer	 available	 in	 the	 United	 States.	
Atridox	is	FDA	approved	to	treat	periodontal	disease	as	a	stand-alone	product.

c.	 Correct.	 Atridox	 is	 FDA	 approved	 to	 treat	 periodontal	 disease	 without	 nonsurgical	
periodontal	treatment	measures.

d.	 PerioChip	 is	approved	by	the	FDA	to	be	administered	 in	addition	to	scaling	and	root	
planing	 for	periodontal	disease	 therapy.	Atridox	 is	FDA	approved	 to	 treat	periodontal	
disease	as	a	stand-alone	product.

REF:	pp.	739–740

9.	 ANS:	c
a.	 Gram-positive	cocci	are	less	likely	to	be	involved	in	periodontal	disease	than	anaerobic	

bacteria,	gram-negative	rods,	or	spirochetes.
b.	 Gram-positive	cocci	are	less	likely	to	be	involved	in	periodontal	disease	than	anaerobic	

bacteria,	gram-negative	rods,	or	spirochetes.
c.	 Correct.	Gram-positive	cocci	are	 less	 likely	 to	be	 involved	 in	periodontal	disease	 than	

anaerobic	bacteria,	gram-negative	rods,	or	spirochetes.
d.	 Gram-positive	cocci	are	less	likely	to	be	involved	in	periodontal	disease	than	anaerobic	

bacteria,	gram-negative	rods,	or	spirochetes.

REF:	p.	732
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10.	 ANS:	d
a.	 A	minimum	of	two	independent	trials	is	a	criterion	for	testing	antiplaque	and	antigin-

givitis	agents;	study	populations	should	consist	of	typical,	not	exceptional,	consumers.
b.	 A	 trial	 duration	 of	 a	 minimum	 of	 6	 months	 is	 a	 criterion	 for	 testing	 antiplaque	 and	

antigingivitis	 agents;	 study	 populations	 should	 consist	 of	 typical,	 not	 exceptional,	
consumers.

c.	 Producing	 a	 20%	 clinical	 significance	 is	 the	 criterion	 for	 establishing	 improvement	
though	antiplaque	and	antigingivitis	agents;	study	populations	should	consist	of	typical,	
not	exceptional,	consumers.

d.	 Correct.	The	study	population	should	consist	of	typical,	not	exceptional,	consumers	for	
whom	the	product	is	designed	to	produce	more	accurate	trial	results.

REF:	p.	734
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C H A P T E R  46 

Antiseptics and Disinfectants

Multiple Choice
1.	 Standard	precautions	of	infection	control	accomplish	all	EXCEPT	which	goal?

a.	 Elimination	of	cross	contamination.
b.	 Reduction	of	pathogenic	microorganisms.
c.	 Protection	of	patients	and	healthcare	workers	from	infection.
d.	 Identification	of	patients	with	infectious	diseases.

2.	 The	destruction	of	all	forms	of	microorganisms	is	described	by	which	term?
a.	 Antisepsis.
b.	 Sanitation.
c.	 Sterilization.
d.	 Disinfection.

3.	 Antiseptic	agents	differ	from	disinfectants	because
a.	 antiseptic	agents	are	nontoxic	to	living	tissue.
b.	 antiseptic	agents	are	effective	at	room	temperature.
c.	 disinfectants	require	a	short	exposure	time.
d.	 disinfectants	remain	active	in	the	presence	of	biologic	materials.

4.	 Which	 surface	 disinfectant	 is	 effective	 against	 many	 organisms,	 including	 Mycobacterium 
tuberculosis?
a.	 Iodophors.
b.	 Sodium	hypochlorite.
c.	 Elemental	iodine	compounds.
d.	 Combination	sodium	chloride	and	sodium	bromide.

5.	 In	dentistry,	which	agent	used	as	a	“cold	sterilant”?
a.	 Carbolic	acid.
b.	 Ethylene	oxide.
c.	 Glutaraldehyde.
d.	 Formaldehyde	gas.

6.	 Which	agent	has	a	weak	antimicrobial	effect	but	is	useful	for	analgesia?
a.	 Eugenol.
b.	 Carbolic	acid.
c.	 Hexachlorophene.
d.	 Chlorhexidine	gluconate.
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7.	 Chlorhexidine	gluconate	(CHG)	is	most	effective	against	which	virus?
a.	 Rotavirus.
b.	 Adenovirus.
c.	 Enterovirus.
d.	 Human	immunodeficiency	virus	(HIV).

8.	 Which	is	a	disadvantage	of	triclosan,	when	used	as	hand	soap?
a.	 Antifungal	action.
b.	 Poor	substantivity.
c.	 Narrow	spectrum	of	antibacterial	action.
d.	 Low	Pseudomonas aeruginosa	toxicity.

9.	 Quaternary	ammonium	compounds	primarily	affect	which	type	of	microorganism?
a.	 Tubercle	bacilli.
b.	 Bacterial	spores.
c.	 Gram-positive	bacteria.
d.	 Gram-negative	bacteria.

10.	 Which	concentration	of	hydrogen	peroxide	is	effective	against	spores?
a.	 0.5%.
b.	 1.5%.
c.	 3.0%.
d.	 6.0%.

Feedback
1.	 ANS:	d

a.	 Standard	precautions	of	infection	control	are	designed	to	eliminate	cross	contamination.	
Instead	of	treating	patients	known	to	have	infectious	diseases	with	standard	precautions,	
ALL	patients	must	be	treated	as	potentially	infectious.

b.	 Standard	precautions	of	infection	control	are	designed	to	reduce	pathogenic	microorgan-
isms.	Instead	of	treating	patients	known	to	have	infectious	diseases	with	standard	precau-
tions,	ALL	patients	must	be	treated	as	potentially	infectious.

c.	 Standard	 precautions	 of	 infection	 control	 are	 designed	 to	 protect	 both	 patients	 and	
healthcare	workers	from	infection.	Instead	of	treating	patients	known	to	have	infectious	
diseases	 with	 standard	 precautions,	 ALL	 patients	 must	 be	 treated	 as	 potentially	
infectious.

d.	 Correct.	Because	infectious	diseases	may	be	present	in	patients	absent	of	symptoms,	ALL	
patients	must	be	treated	as	potentially	infectious.

REF:	p.	744
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2.	 ANS:	c
a.	 Antisepsis	is	the	destruction	or	inhibition	of	pathogenic	organisms	on	living	tissue,	while	

sterilization	refers	to	the	complete	destruction	of	all	forms	of	microorganisms.
b.	 Sanitation	 is	 the	destruction	or	 inhibition	of	pathogenic	organisms	relating	to	hygiene	

and	 health,	 while	 sterilization	 refers	 to	 the	 complete	 destruction	 of	 all	 forms	 of	
microorganisms.

c.	 Correct.	 Sterilization	 refers	 to	 the	 complete	 destruction	 of	 all	 forms	 of	
microorganisms.

d.	 Disinfection	is	the	destruction	or	inhibition	of	pathogenic	organisms	on	environmental	
surfaces,	 while	 sterilization	 refers	 to	 the	 complete	 destruction	 of	 all	 forms	 of	
microorganisms.

REF:	p.	744

3.	 ANS:	a
a.	 Correct.	Antiseptic	agents,	because	 they	are	applied	 to	 living	 tissue,	must	be	nontoxic	

to	living	tissue.	Disinfectants	may	be	less	selective	in	toxicity	because	they	are	used	on	
environmental	surfaces.

b.	 Both	disinfectants	and	antiseptics	should	be	effective	at	room	temperature;	they	differ	in	
that	antiseptics	must	be	nontoxic	to	living	tissue.

c.	 Both	disinfectants	 and	 antiseptics	 should	 require	 a	 short	 exposure	 time;	 they	differ	 in	
that	antiseptics	must	be	nontoxic	to	living	tissue.

d.	 Both	disinfectants	and	antiseptics	should	remain	active	in	the	presence	of	biologic	materi-
als;	they	differ	in	that	antiseptics	must	be	nontoxic	to	living	tissue.

REF:	p.	744

4.	 ANS:	d
a.	 Iodophors	are	a	broad	spectrum	antimicrobial	with	a	substantive	benefit.	However,	the	

combined	sodium	chloride	and	sodium	bromide	agent	is	effective	against	many	organ-
isms,	including	Mycobacterium tuberculosis.

b.	 Sodium	hypochlorite	was	found	to	be	effective	against	hepatitis	B	virus	(HBV)	in	hos-
pitals.	However,	 the	combined	sodium	chloride	and	sodium	bromide	agent	 is	effective	
against	many	organisms,	including	Mycobacterium tuberculosis.

c.	 Elemental	 iodine	 compounds	 are	 a	 broad	 spectrum	 antimicrobial	 with	 a	 substantive	
benefit.	However,	the	combined	sodium	chloride	and	sodium	bromide	agent	is	effective	
against	many	organisms,	including	Mycobacterium tuberculosis.

d.	 Correct.	The	recent	development	of	a	combined	sodium	chloride	and	sodium	bromide	
surface	disinfectant	provides	a	broad	spectrum	antimicrobial	effect	against	many	organ-
isms,	including	Mycobacterium tuberculosis.

REF:	p.	746

5.	 ANS:	c
a.	 Glutaraldehyde,	not	carbolic	acid,	is	the	agent	used	in	dentistry	as	a	“cold	sterilant.”
b.	 Glutaraldehyde,	not	ethylene	oxide,	is	the	agent	used	in	dentistry	as	a	“cold	sterilant.”
c.	 Correct.	Glutaraldehyde	is	the	agent	used	in	dentistry	as	a	“cold	sterilant.”
d.	 Glutaraldehyde,	not	formaldehyde	gas,	is	the	agent	used	in	dentistry	as	a	“cold	sterilant.”

REF:	p.	746
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6.	 ANS:	a
a.	 Correct.	Eugenol	 is	a	phenol	compound	with	weak	antimicrobial	effects,	but	 it	 is	has	

useful	analgesic	properties.
b.	 Carbolic	 acid	 is	 a	 simple	 phenol	 that	 is	 antimicrobially	 effective.	 Eugenol	 is	 a	 phenol	

compound	with	weak	antimicrobial	effects,	but	it	is	has	useful	analgesic	properties.
c.	 Hexachlorophene	 is	a	bisphenol	with	excellent	antimicrobial	effects;	eugenol	has	weak	

antimicrobial	effects	but	has	useful	analgesic	properties.
d.	 Chlorhexidine	gluconate	is	a	bis-biguanide	with	excellent	antimicrobial	effects;	eugenol	

has	weak	antimicrobial	effects	but	has	useful	analgesic	properties.

REF:	p.	747

7.	 ANS:	d
a.	 The	antiviral	effects	of	CHG	are	better	against	HIV,	an	enveloped	virus,	than	rotavirus,	

a	nonenveloped	virus.
b.	 The	antiviral	effects	of	CHG	are	better	against	HIV,	an	enveloped	virus,	than	adenovirus,	

a	nonenveloped	virus.
c.	 The	antiviral	effects	of	CHG	are	better	against	HIV,	an	enveloped	virus,	than	enterovirus,	

a	nonenveloped	virus.
d.	 Correct.	The	antiviral	effects	of	CHG	are	most	effective	against	enveloped	viruses,	such	

as	HIV,	than	nonenveloped	viruses.

REF:	p.	747

8.	 ANS:	d
a.	 Antifungal	properties	are	an	advantage	of	triclosan,	while	the	low	toxicity	for	Pseudomonas 

aeruginosa	is	a	disadvantage	for	its	use	in	hand	soap.
b.	 Good	substantivity	is	an	advantage	of	triclosan,	while	the	low	toxicity	for	Pseudomonas 

aeruginosa	is	a	disadvantage	for	its	use	in	hand	soap.
c.	 A	broad	spectrum	antibacterial	action	is	an	advantage	of	triclosan,	while	the	low	toxicity	

for	Pseudomonas aeruginosa	is	a	disadvantage	for	its	use	in	hand	soap.
d.	 Correct.	In	antimicrobial	soap,	triclosan	provides	many	benefits,	but	its	low	toxicity	for	

Pseudomonas aeruginosa	 is	a	disadvantage,	as	 this	diminishes	some	of	 triclosan’s	clinical	
usefulness.

REF:	p.	747

9.	 ANS:	c
a.	 Quaternary	 ammonium	 compounds	 primarily	 affect	 gram-positive	 bacteria;	 they	 are	

ineffective	against	tubercle	bacilli.
b.	 Quaternary	 ammonium	 compounds	 primarily	 affect	 gram-positive	 bacteria;	 they	 are	

ineffective	against	bacterial	spores.
c.	 Correct.	Quaternary	ammonium	compounds	primarily	affect	gram-positive	bacteria.
d.	 Quaternary	 ammonium	 compounds	 primarily	 affect	 gram-positive	 bacteria;	 they	 are	

much	less	effective	against	gram-negative	bacteria.

REF:	p.	748
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10.	 ANS:	d
a.	 A	6.0%	(or	higher)	concentration	of	hydrogen	peroxide	has	sporicidal	effects,	and	a	3.0%	

concentration	 is	 required	for	antibacterial	effects;	a	0.5%	is	concentration	 is	 ineffective	
against	spores.

b.	 A	6.0%	(or	higher)	concentration	of	hydrogen	peroxide	has	sporicidal	effects,	and	a	3.0%	
concentration	 is	 required	for	antibacterial	effects;	a	1.5%	is	concentration	 is	 ineffective	
against	spores.

c.	 A	 6.0%	 (or	 higher)	 concentration	 of	 hydrogen	 peroxide	 has	 sporicidal	 effects;	 a	 3.0%	
concentration	is	required	for	antibacterial	effects.

d.	 Correct.	A	6.0%	(or	higher)	concentration	of	hydrogen	peroxide	has	sporicidal	effects.

REF:	p.	748
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C H A P T E R  47 

Analgesic Use for Effective 
Pain Control

Multiple Choice
1.	 Reactive	depression	and	decreased	function	are	most	associated	with	which	type	of	pain?

a.	 Acute.
b.	 Chronic.
c.	 Somatic	nociceptive.
d.	 Visceral	nociceptive.

2.	 Which	is	the	most	accurate	and	reliable	indicator	of	pain?
a.	 Test	results.
b.	 Patient	self-report.
c.	 Obvious	pathology.
d.	 Degree	of	functionality.

3.	 Which	analgesic	acts	on	the	patient’s	perception	(motivational-affective	component)	of	pain?
a.	 Opioids.
b.	 NSAIDs.
c.	 Acetaminophen.
d.	 Local	analgesics.

4.	 Which	factor	should	NOT	determine	the	selection	of	an	analgesic?
a.	 Cause	of	pain.
b.	 Severity	of	pain.
c.	 Medical	history	of	patient.
d.	 Pain	management	of	other	patients.

5.	 Which	effect	of	nonopioid	analgesics	is	a	potential	postsurgical	disadvantage	in	dentistry?
a.	 Analgesia.
b.	 Antipyretic.
c.	 Anti-inflammatory.
d.	 Low	tolerance/dependence.

6.	 Which	drug	is	least	effective,	when	given	alone	to	treat	mild	to	moderate	dental	pain?
a.	 Aspirin.
b.	 Codeine.
c.	 Ibuprofen.
d.	 Acetaminophen.
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7.	 Which	effect	is	most	probable,	when	opioids	are	used	appropriately	to	manage	dental	pain?
a.	 Tolerance.
b.	 Addiction.
c.	 Nausea	and	vomiting.
d.	 Respiratory	depression.

8.	 Which	analgesic	group	has	no	ceiling	effect	for	analgesia?
a.	 NSAIDs.
b.	 COX-2	inhibitors.
c.	 Pure	agonist	opioids.
d.	 Agonist/antagonist	opioids.

9.	 Opioid	analgesics,	administered	orally,	reach	their	peak	effect	within
a.	 1.5	to	2	hours.
b.	 2.5	to	3	hours.
c.	 10	to	20	minutes.
d.	 40	to	50	minutes.

10.	 At	which	age	do	opioids	begin	to	exert	similar	clinical	effects	in	children	as	in	adults?
a.	 1	year.
b.	 3	years.
c.	 5	years.
d.	 6	months.

Feedback
1.	 ANS:	b

a.	 Reactive	depression	and	decreased	function	are	associated	much	more	with	chronic,	than	
with	 acute,	 pain.	 Acute	 pain	 is	 often	 easily	 identifiable	 and	 treated	 successfully	 with	
analgesics.

b.	 Correct.	Chronic	pain	is	persistent	pain	lasting	longer	than	3	to	6	months;	a	potential	
outcome	of	this	type	of	pain	is	reactive	depression	and	decreased	function.

c.	 Reactive	depression	and	decreased	function	are	associated	much	more	with	chronic	than	
with	somatic	nociceptive	pain.	Somatic	nociceptive	pain	 is	associated	with	trauma	and	
surgery,	which	makes	it	often	easy	to	identify	and	treat.

d.	 Reactive	depression	and	decreased	function	are	associated	much	more	with	chronic	than	
with	visceral	nociceptive	pain.

REF:	p.	752



47—AnAlgEsiC UsE for EffECtivE PAin Control	 217

2.	 ANS:	b
a.	 Because	pain	is	a	subjective	condition,	test	results	are	not	a	reliable	indicator	of	what	the	

patient	is	experiencing.	The	patient’s	self-report	is	the	most	accurate	and	reliable	indicator	
of	pain.

b.	 Correct.	 Pain	 is	 a	 subjective	 condition,	 therefore	 the	 patient’s	 self-report	 is	 the	 most	
accurate	and	reliable	indicator	of	pain.

c.	 Because	pain	 is	 a	 subjective	 condition,	obvious	pathology	 is	not	 a	 reliable	 indicator	of	
what	the	patient	is	experiencing.	The	patient’s	self-report	is	the	most	accurate	and	reliable	
indicator	of	pain.

d.	 Because	pain	is	a	subjective	condition,	the	patient’s	degree	of	functionality	is	not	the	most	
reliable	indicator	of	what	the	patient	is	experiencing.	The	patient’s	self-report	is	the	most	
accurate	and	reliable	indicator	of	pain.

REF:	pp.	752–753

3.	 ANS:	a
a.	 Correct.	 Opioids	 act	 on	 the	 perception	 of	 pain	 in	 the	 CNS,	 as	 well	 as	 on	 pain	

sensation.
b.	 Opioids	act	on	the	perception	of	pain	 in	the	CNS,	as	well	as	on	pain	sensation,	while	

NSAIDs	only	act	on	the	sensory	component	of	pain.
c.	 Opioids	act	on	the	perception	of	pain	 in	the	CNS,	as	well	as	on	pain	sensation,	while	

acetaminophen	only	acts	on	the	sensory	component	of	pain.
d.	 Opioids	act	on	the	perception	of	pain	 in	the	CNS,	as	well	as	on	pain	sensation,	while	

local	anesthetics	block	pain	impulses	originating	in	the	periphery,	thereby	blocking	pain	
sensation.

REF:	p.	754

4.	 ANS:	d
a.	 The	 specific	 cause	of	pain	 and	 severity,	 along	with	 a	patient’s	medical	history,	 are	 the	

most	important	factors	when	determining	an	analgesic.	The	pain	management	of	other	
patients	should	not	be	a	determining	factor	for	how	to	treat	a	current	patient.

b.	 The	 specific	 cause	of	pain	 and	 severity,	 along	with	 a	patient’s	medical	history,	 are	 the	
most	important	factors	when	determining	an	analgesic.	The	pain	management	of	other	
patients	should	not	be	a	determining	factor	for	how	to	treat	a	current	patient.

c.	 The	 specific	 cause	of	pain	 and	 severity,	 along	with	 a	patient’s	medical	history,	 are	 the	
most	important	factors	when	determining	an	analgesic.	The	pain	management	of	other	
patients	should	not	be	a	determining	factor	for	how	to	treat	a	current	patient.

d.	 Correct.	Pain	threshold	and	tolerance	to	pain	vary	between	patients.	The	pain	manage-
ment	 of	 other	 patients	 should	 not	 be	 a	 determining	 factor	 for	 how	 to	 treat	 a	 current	
patient.	The	specific	cause	of	pain	and	severity,	along	with	a	patient’s	medical	history,	are	
the	most	important	factors	when	determining	an	analgesic.

REF:	p.	754
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5.	 ANS:	b
a.	 Analgesia	is	an	advantage	of	nonopioid	analgesics	when	used	after	oral	surgery;	however,	

antipyretic	effects	could	mask	an	infection,	which	is	a	disadvantage.
b.	 Correct.	When	administered	after	oral	surgery,	fever	reducing	properties	of	nonopioid	

analgesics	may	mask	the	presence	of	infection,	which	is	a	disadvantage.
c.	 Anti-inflammatory	effects	are	an	advantage	of	nonopioid	analgesics	when	used	after	oral	

surgery;	however,	antipyretic	effects	could	mask	an	infection,	which	is	a	disadvantage.
d.	 Low	tolerance	and	physical	dependence	are	an	advantage	of	using	nonopioid	analgesics	

after	 oral	 surgery;	 however,	 antipyretic	 effects	 could	 mask	 an	 infection,	 which	 is	 a	
disadvantage.

REF:	p.	754

6.	 ANS:	b
a.	 NSAID	medications,	such	as	aspirin,	have	a	more	profound	analgesic	effect	for	mild	to	

moderate	dental	pain	than	opioid	analgesics	alone.
b.	 Correct.	Opioid	analgesics,	such	as	codeine,	are	less	effective	than	nonopioids	for	mild	

to	moderate	dental	pain	when	administered	singly;	they	are	much	more	effective	when	
given	in	combination	with	NSAIDs.

c.	 NSAID	medications,	such	as	ibuprofen,	have	a	more	profound	analgesic	effect	for	mild	
to	moderate	dental	pain	than	opioid	analgesics	alone.

d.	 NSAID	medications,	such	as	acetaminophen,	have	a	more	profound	analgesic	effect	for	
mild	to	moderate	dental	pain	than	opioid	analgesics	alone.

REF:	pp.	755–756

7.	 ANS:	c
a.	 Opioid	analgesics	are	generally	prescribed	for	less	than	7	days	to	manage	dental	pain;	a	

longer	duration	of	therapy	is	usually	required	to	induce	tolerance.	Adverse	effects	such	
as	nausea	and	vomiting	may	be	experienced	at	a	therapeutic	dose.

b.	 Addiction	to	opioid	analgesics	is	rare	when	taken	for	dental	pain	management;	however,	
adverse	effects	such	as	nausea	and	vomiting	may	be	experienced	at	a	therapeutic	dose.

c.	 Correct.	Nausea	and	vomiting	are	probable	adverse	effects	associated	with	opioid	anal-
gesics,	even	at	the	therapeutic	doses	prescribed	for	dental	pain.

d.	 Respiratory	depression	rarely	occurs	when	opioid	analgesics	are	administered	 in	thera-
peutic	 doses	 for	 dental	 pain	 management;	 however,	 nausea	 and	 vomiting	 do	 occur	 at	
therapeutic	doses.

REF:	pp.	755–756

8.	 ANS:	c
a.	 NSAIDs	have	a	ceiling	effect	 for	analgesia,	while	pure	agonist	opioids	have	no	ceiling	

effect	for	analgesia.
b.	 COX-2	inhibitors	have	a	ceiling	effect	for	analgesia,	while	pure	agonist	opioids	have	no	

ceiling	effect	for	analgesia.
c.	 Correct.	Pure	agonist	opioids	have	no	ceiling	effect	for	analgesia.
d.	 Agonist/antagonist	opioids	have	a	ceiling	effect	for	analgesia,	while	pure	agonist	opioids	

have	no	ceiling	effect	for	analgesia.

REF:	p.	756
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9.	 ANS:	a
a.	 Correct.	 Opioid	 analgesics	 reach	 their	 peak	 effect	 within	 1.5	 to	 2	 hours	 after	 oral	

administration.
b.	 Opioid	analgesics	reach	their	peak	effect	within	1.5	to	2,	not	2.5	to	3,	hours	after	oral	

administration.
c.	 Opioid	analgesics	reach	their	peak	effect	within	1.5	to	2	hours	after	oral	administration,	

rather	than	10	to	20	minutes.
d.	 Opioid	analgesics	reach	their	peak	effect	within	1.5	to	2	hours	after	oral	administration,	

rather	than	40	to	50	minutes.

REF:	p.	756

10.	 ANS:	d
a.	 Opioids	exert	the	same	clinical	effects	in	children	as	they	do	in	adults,	beginning	at	the	

age	of	6	months,	earlier	than	1	year.
b.	 Opioids	exert	the	same	clinical	effects	in	children	as	they	do	in	adults,	beginning	at	the	

age	of	6	months,	earlier	than	3	years.
c.	 Opioids	exert	the	same	clinical	effects	in	children	as	they	do	in	adults,	beginning	at	the	

age	of	6	months,	earlier	than	5	years.
d.	 Correct.	Opioids	exert	the	same	clinical	effects	in	children	as	they	do	in	adults	around	

the	age	of	6	months.

REF:	p.	757
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C H A P T E R  48 

Management of Fear and Anxiety

Multiple Choice
1.	 Dental	patients	require	pharmacologic	management	most	often	for	which	condition?

a.	 Fear/anxiety.
b.	 Motor	dysfunction.
c.	 Cognitive	impairment.
d.	 Pediatric	noncompliance.

2.	 Which	percentage	of	people	do	not	receive	routine	dental	care,	due	to	apprehension?
a.	 20%.
b.	 30%.
c.	 40%.
d.	 50%.

3.	 Outpatient	sedation	for	dental	procedures	is	unacceptable	for	patients	 in	which	American	
Society	of	Anesthesiologists	(ASA)	Physical	Status	classification?
a.	 Class	I.
b.	 Class	II.
c.	 Class	III.
d.	 Class	IV.

4.	 The	ability	to	titrate	the	dose	of	a	drug	is	most	easily	accomplished	with	which	method	of	
administration?
a.	 Oral.
b.	 Inhalation.
c.	 Intravenous.
d.	 Intramuscular.

5.	 Which	route	of	administration	for	sedatives	is	best	for	achieving	all	levels	of	sedation?
a.	 Rectal.
b.	 Intranasal.
c.	 Inhalation.
d.	 Intravenous.

6.	 Agents	administered	via	which	route	are	subject	to	first-pass	metabolism?
a.	 Oral.
b.	 Sublingual.
c.	 Intravenous.
d.	 Submucosal.
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7.	 Which	oral	sedative	is	NOT	recommended	for	use	in	pediatric	patients?
a.	 Diazepam.
b.	 Lorazepam.
c.	 Hydroxyzine.
d.	 Chloral	hydrate.

8.	 Which	country	has	the	lowest	prevalence	of	dental	fear	and	anxiety?
a.	 Japan.
b.	 Sweden.
c.	 Australia.
d.	 United	States.

9.	 Naloxone’s	effects,	as	a	reversal	agent	and	at	a	typical	dose	for	overly	deep	sedation,	last	for	
closest	to
a.	 15	minutes.
b.	 45	minutes.
c.	 90	minutes.
d.	 120	minutes.

10.	 Which	adverse	effect	associated	with	flumazenil	necessitates	patient	monitoring	beyond	its	
expected	duration	of	action?
a.	 Agitation.
b.	 Headaches.
c.	 Resedation.
d.	 Convulsions.

Feedback
1.	 ANS:	a

a.	 Correct.	Fear	and	anxiety	experienced	by	the	dental	patient	are	the	primary	indications	
for	pharmacologic	patient	management	in	dentistry.

b.	 Pharmacologic	 management	 of	 dental	 patients	 with	 motor	 dysfunction	 is	 sometimes	
necessary,	but	fear	and	anxiety	are	the	primary	indications	for	this	practice.

c.	 Pharmacologic	management	of	dental	patients	with	cognitive	impairment	is	sometimes	
necessary,	but	fear	and	anxiety	are	the	primary	indications	for	this	practice.

d.	 Pharmacologic	management	is	sometimes	necessary	for	noncompliant	pediatric	patients,	
but	fear	and	anxiety	are	the	primary	indications	for	this	practice.

REF:	p.	759

2.	 ANS:	c
a.	 Approximately	 40%,	 not	 20%,	 of	 the	 population	 foregoes	 routine	 dental	 care,	 due	 to	

apprehension.
b.	 Approximately	 40%,	 not	 30%,	 of	 the	 population	 foregoes	 routine	 dental	 care,	 due	 to	

apprehension.
c.	 Correct.	 Apprehension	 is	 cited	 as	 the	 most	 common	 reason	 that	 roughly	 40%	 of	 the	

population	foregoes	routine	dental	care.
d.	 Approximately	 40%,	 not	 50%,	 of	 the	 population	 foregoes	 routine	 dental	 care,	 due	 to	

apprehension.

REF:	p.	759
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3.	 ANS:	d
a.	 Class	ASA	I	patients	are	normal	and	healthy	and	are	candidates	for	outpatient	sedation	

for	dental	procedures.	Beginning	at	class	ASA	IV,	patients	are	no	longer	able	to	receive	
sedation	on	an	outpatient	basis.

b.	 Class	ASA	II	patients	are	reasonably	healthy,	with	only	mild	systemic	disease,	and	are	
candidates	 for	 outpatient	 sedation	 for	 dental	 procedures.	 Beginning	 at	 class	 ASA	 IV,	
patients	are	no	longer	able	to	receive	sedation	on	an	outpatient	basis.

c.	 Class	ASA	III	patients	have	more	severe	systemic	diseases;	outpatient	sedation	for	dental	
procedures	may	or	may	not	be	appropriate.	Beginning	at	class	ASA	IV,	patients	are	no	
longer	able	to	receive	sedation	on	an	outpatient	basis.

d.	 Correct.	Class	ASA	IV	patients,	and	patients	 in	higher	classes,	are	not	candidates	 for	
outpatient	sedation	for	dental	procedures.	These	patients	are	too	medically	compromised	
and	require	a	hospital	setting.

REF:	pp.	760–761

4.	 ANS:	b
a.	 Oral	doses	of	medication	are	difficult	to	titrate.	Titration	to	the	effective	dose	is	accom-

plished	most	easily	by	inhalation	administration.
b.	 Correct.	The	titration	of	a	drug,	to	achieve	the	desired	effect,	is	most	easily	accomplished	

through	inhalation.
c.	 Medication	 administered	 through	 the	 intravenous	 route	 is	 titratable,	 but	 titration	 is	

accomplished	most	easily	through	inhalation.
d.	 Intramuscular	doses	of	medication	are	difficult	to	titrate.	Titration	to	the	effective	dose	

is	accomplished	most	easily	through	inhalation.

REF:	p.	763

5.	 ANS:	d
a.	 Rectal	 administration	 of	 sedatives	 is	 accompanied	 by	 many	 disadvantages,	 including	

inconsistencies	in	absorption.	Intravenous	administration	of	sedatives	is	most	effective	in	
achieving	any	level	of	sedation.

b.	 The	absorption	of	the	sedative	agent	with	intranasal	administration	is	variable.	Intravenous	
administration	of	sedatives	is	most	effective	in	achieving	any	level	of	sedation.

c.	 Inhalation	is	most	effective	for	minimal	to	moderate	sedation.	Intravenous	administration	
of	sedatives	is	most	effective	in	achieving	any	level	of	sedation.

d.	 Correct.	Intravenous	administration	of	sedatives	is	most	effective	in	achieving	any	level	
of	sedation.

REF:	p.	766
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6.	 ANS:	a
a.	 Correct.	 First-pass	 metabolism	 occurs	 in	 the	 intestine	 and	 liver;	 agents	 administered	

orally	are	subject	to	first-pass	metabolism.
b.	 Sublingual,	or	transmucosal,	administration	allows	the	agent	to	bypass	the	intestine	and	

liver	by	absorption	directly	into	the	bloodstream.	Orally	administered	agents	are	subject	
to	first-pass	metabolism.

c.	 Intravenously	administered	sedatives	bypass	the	intestine	and	liver.	Orally	administered	
agents	are	subject	to	first-pass	metabolism.

d.	 Agents	 administered	 via	 the	 submucosal	 route	 are	 similar	 to	 agents	 administered	
intramuscularly—they	 bypass	 the	 intestine	 and	 liver	 by	 absorption	 directly	 into	 the	
bloodstream.	Orally	administered	agents	are	subject	to	first-pass	metabolism.

REF:	p.	762

7.	 ANS:	b
a.	 Diazepam	is	available	in	doses	appropriate	for	pediatric	patients,	while	lorazepam	is	not	

recommended	for	the	sedation	of	pediatric	patients.
b.	 Correct.	Lorazepam	is	not	recommended	for	the	sedation	of	pediatric	patients.
c.	 Hydroxyzine	is	available	 in	doses	appropriate	for	pediatric	patients,	while	 lorazepam	is	

not	recommended	for	the	sedation	of	pediatric	patients.
d.	 Chloral	hydrate	is	available	for	use	in	sedating	pediatric	patients,	while	lorazepam	is	not	

recommended	for	the	sedation	of	pediatric	patients.

REF:	p.	765

8.	 ANS:	b
a.	 Japan’s	rate	of	dental	fear	and	anxiety	is	reported	to	be	20.9%,	while	the	rate	of	fear	and	

anxiety	in	Sweden	is	estimated	at	3.9%-6.7%.
b.	 Correct.	The	rate	of	fear	and	anxiety	in	Sweden	is	estimated	at	3.9%-6.7%.
c.	 Australia’s	rate	of	dental	fear	and	anxiety	is	estimated	at	13.7%,	while	the	rate	of	fear	and	

anxiety	in	Sweden	is	estimated	to	be	3.9%-6.7%.
d.	 The	rate	of	fear	and	anxiety	in	Sweden	is	estimated	to	be	3.9%-6.7%,	while	the	rate	of	

fear	and	anxiety	in	the	United	States	is	estimated	at	10%-19%.

REF:	p.	760

9.	 ANS:	b
a.	 Naloxone’s	effects	as	a	reversal	agent	for	opioid	analgesics	last	for	about	45	minutes,	not	

15	minutes.
b.	 Correct.	Naloxone’s	effects	as	a	reversal	agent	for	opioid-induced	respiratory	depression	

or	overly	deep	sedation	last	for	about	45	minutes.
c.	 Naloxone’s	 effects,	 as	 a	 reversal	 agent	 for	 opioid	 analgesics,	 last	 for	 about	 45,	 not	 90,	

minutes.
d.	 Naloxone’s	effects,	as	a	reversal	agent	for	opioid	analgesics,	last	for	about	45	minutes,	not	

120	minutes.

REF:	p.	768
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10.	 ANS:	c
a.	 Agitation	 is	 a	 possible	 effect	 of	 flumazenil,	 but	 it	 is	 the	 possibility	 of	 resedation	 that	

requires	monitoring	of	the	patient	throughout	the	duration	of	action.
b.	 Headaches	are	a	possible	effect	of	flumazenil,	but	it	is	the	possibility	of	resedation	that	

requires	monitoring	of	the	patient	throughout	the	duration	of	action.
c.	 Correct.	There	are	few	adverse	effects	associated	with	flumazenil,	but	it	is	the	possibility	

of	resedation	that	requires	monitoring	of	the	patient	throughout	the	duration	of	action.
d.	 Convulsions	 have	 been	 associated	 with	 the	 administration	 of	 flumazenil	 in	 epileptic	

patients	taking	benzodiazepines,	but	it	is	the	possibility	of	resedation	that	requires	moni-
toring	of	the	patient	throughout	the	duration	of	action.

REF:	p.	768
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C H A P T E R  49 

Antibiotic Prophylaxis

Multiple Choice
1.	 Which	is	the	only	indication	for	antibiotic	prophylaxis	prior	to	dental	procedures?

a.	 Arterial	grafts.
b.	 Cardiac	pacemakers.
c.	 Renal	dialysis	shunts.
d.	 Infective	endocarditis.

2.	 Which	feature	of	staphylococci	and	streptococci	facilitates	infective	endocarditis?
a.	 Motility.
b.	 Adhesion.
c.	 Replicability.
d.	 Anaerobic	respiration.

3.	 The	risk	rate	of	metastatic	focal	infection	to	the	heart,	as	a	result	of	dental	treatment,	is	1	
per
a.	 1,430.
b.	 14,300.
c.	 143,000.
d.	 1,430,000.

4.	 Which	activity	produces	the	highest	rate	of	bacteremia?
a.	 Daily	dental	flossing.
b.	 Simple	dental	prophylaxis.
c.	 Buccal	anesthetic	injection.
d.	 Nonsurgical	endodontic	treatment.

5.	 The	incubation	period	is	longest	for	bacteria	causing	a	metastatic	focal	infection	of	which	
type?
a.	 Brain	abscess.
b.	 Infective	endocarditis.
c.	 Orthopedic	joint	prostheses.
d.	 Nonvalvular	cardiovascular	device.

6.	 Otitis	media	and	sinusitis	are	responsible	for	which	percentage	of	brain	abscesses?
a.	 50%.
b.	 70%.
c.	 80%.
d.	 90%.
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7.	 Each	is	associated	with	the	development	of	cardiac	valvular	disorders	EXCEPT
a.	 Marfan	syndrome.
b.	 polycythemia	vera.
c.	 systemic	lupus	erythematosus.
d.	 hereditary	hemorrhagic	telangiectasia.

8.	 Oral	microorganisms	have	a	resistance	rate	to	common	antibiotics	of
a.	 10%.
b.	 30%.
c.	 50%.
d.	 70%.

9.	 The	risk	rate	of	metastatic	focal	infection	to	the	brain,	as	a	result	of	dental	treatment,	is	1	
per
a.	 50,000.
b.	 100,000.
c.	 500,000.
d.	 1,000,000.

10.	 An	individual	with	a	splenectomy	is	least	susceptible	to	infections	over	a	life-time	originating	
from
a.	 S. pneumoniae.
b.	 N. meningitidis.
c.	 Haemophilus influenzae.
d.	 Viridans	group	streptococci	(VGS).

Feedback
1.	 ANS:	d

a.	 Infective	endocarditis	is	one	of	the	very	few	indications	for	dental	antibiotic	prophylaxis;	
arterial	grafts	are	not	indicative	of	dental	antibiotic	prophylaxis.

b.	 Infective	endocarditis	is	one	of	the	very	few	indications	for	dental	antibiotic	prophylaxis;	
cardiac	pacemakers	are	not	indicative	of	dental	antibiotic	prophylaxis.

c.	 Infective	endocarditis	is	one	of	the	very	few	indications	for	dental	antibiotic	prophylaxis;	
renal	dialysis	shunts	are	not	indicative	of	dental	antibiotic	prophylaxis.

d.	 Correct.	Due	to	a	lack	of	evidence	supporting	the	efficacy	of	dental	antibiotic	prophylaxis	
and	the	adverse	effects	of	using	antibiotics	unnecessarily,	 there	are	very	few	conditions	
that	are	indicated	for	antibiotic	prophylaxis.	Infective	endocarditis	is	one	of	the	very	few	
indications	for	dental	antibiotic	prophylaxis.

REF:	p.	772



49—Antibiotic ProPhylAxis	 227

2.	 ANS:	b
a.	 The	 adhesion	 capabilities	 of	 staphylococci	 and	 streptococci	make	 them	more	 likely	 to	

cause	infective	endocarditis;	these	bacteria	are	not	motile.
b.	 Correct.	The	adhesion	capabilities	of	 staphylococci	 and	 streptococci	make	 them	more	

likely	to	cause	infective	endocarditis	by	attachment	to	damaged	tissues.
c.	 The	adhesion,	not	replication,	capabilities	of	staphylococci	and	streptococci	make	them	

more	likely	to	cause	infective	endocarditis.
d.	 The	 adhesion,	 not	 anaerobic	 respiration,	 capabilities	 of	 staphylococci	 and	 streptococci	

make	them	more	likely	to	cause	infective	endocarditis.

REF:	p.	773

3.	 ANS:	c
a.	 The	risk	rate	of	metastatic	focal	infection	to	the	heart	as	a	result	of	dental	treatment	is	

1	per	143,000,	not	1	per	1,430.
b.	 The	risk	rate	of	metastatic	focal	infection	to	the	heart	as	a	result	of	dental	treatment	is	

1	per	143,000,	not	1	per	14,300.
c.	 Correct.	The	 risk	 rate	 of	 metastatic	 focal	 infection	 to	 the	 heart	 as	 a	 result	 of	 dental	

treatment	is	1	per	143,000.
d.	 The	risk	rate	of	metastatic	focal	infection	to	the	heart	as	a	result	of	dental	treatment	is	

1	per	143,000,	not	1	per	1,430,000.

REF:	p.	774

4.	 ANS:	a
a.	 Correct.	Oral	bacteremias	resulting	from	daily	living	activities,	such	as	daily	dental	floss-

ing,	 give	 greater	 bacteremic	 exposure	 than	 oral	 bacteremias	 resulting	 from	 dental	
treatments.

b.	 Oral	bacteremias	resulting	from	daily	living	activities,	such	as	daily	dental	flossing,	give	
greater	bacteremic	exposure	than	oral	bacteremias	resulting	from	dental	treatments,	such	
as	a	simple	dental	prophylaxis.

c.	 Oral	bacteremias	resulting	from	daily	living	activities,	such	as	daily	dental	flossing,	give	
greater	bacteremic	exposure	than	oral	bacteremias	resulting	from	dental	treatments,	such	
as	a	buccal	anesthetic	injection.

d.	 Oral	bacteremias	resulting	from	daily	living	activities,	such	as	daily	dental	flossing,	give	
greater	bacteremic	exposure	than	oral	bacteremias	resulting	from	dental	treatments,	such	
as	nonsurgical	endodontic	treatments.

REF:	p.	774
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5.	 ANS:	c
a.	 The	incubation	period	for	bacteria	that	cause	a	metastatic	focal	infection	in	orthopedic	

joint	prostheses	averages	31	months,	which	is	 longer	than	the	16	to	18	day	incubation	
period	of	a	brain	abscess.

b.	 The	incubation	period	for	bacteria	that	cause	a	metastatic	focal	infection	in	orthopedic	
joint	prostheses	averages	31	months,	which	is	longer	than	the	5	to	7	day	incubation	period	
of	infective	endocarditis.

c.	 Correct.	The	 incubation	 period	 for	 bacteria	 that	 cause	 a	 metastatic	 focal	 infection	 in	
orthopedic	joint	prostheses	averages	31	months,	which	is	the	longest	incubation	period	
of	known	metastatic	infection	cases.

d.	 The	incubation	period	for	bacteria	that	cause	a	metastatic	focal	infection	in	orthopedic	
joint	prostheses	averages	31	months,	which	is	longer	than	in	nonvalvular	cardiovascular	
devices,	where	no	relationship	between	bacteremia	and	dental	treatment	exists.

REF:	p.	777

6.	 ANS:	a
a.	 Correct.	Otitis	media	and	sinusitis	are	responsible	for	50%	to	60%	of	brain	abscesses.
b.	 Otitis	media	and	sinusitis	are	responsible	for	50%	to	60%	of	brain	abscesses,	not	70%.
c.	 Otitis	media	and	sinusitis	are	responsible	for	50%	to	60%	of	brain	abscesses,	not	80%.
d.	 Otitis	media	and	sinusitis	are	responsible	for	50%	to	60%	of	brain	abscesses,	not	90%.

REF:	p.	777

7.	 ANS:	d
a.	 Collagen	or	myeloproliferative	disorders,	including	Marfan	syndrome,	are	associated	with	

a	risk	of	developing	cardiac	valvular	disorders.
b.	 Collagen	or	myeloproliferative	disorders,	including	polycythemia	vera,	are	associated	with	

a	risk	of	developing	cardiac	valvular	disorders.
c.	 Collagen	 or	 myeloproliferative	 disorders,	 including	 systemic	 lupus	 erythematosus,	 are	

associated	with	a	risk	of	developing	cardiac	valvular	disorders.
d.	 Correct.	Hereditary	hemorrhagic	telangiectasia	is	NOT	associated	with	the	development	

of	cardiac	valvular	disorders	but	rather	with	abnormal	vascular	development.

REF:	p.	778

8.	 ANS:	b
a.	 The	resistance	rate	of	oral	microorganisms	to	common	antibiotics	is	between	20%	and	

40%;	10%	lies	outside	of	this	range.
b.	 Correct.	The	resistance	rate	of	oral	microorganisms	to	common	antibiotics	 is	between	

20%	and	40%,	and	30%	lies	within	this	range.
c.	 The	resistance	rate	of	oral	microorganisms	to	common	antibiotics	is	between	20%	and	

40%;	50%	lies	outside	of	this	range.
d.	 The	resistance	rate	of	oral	microorganisms	to	common	antibiotics	is	between	20%	and	

40%;	70%	lies	outside	of	this	range.

REF:	p.	779
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9.	 ANS:	d
a.	 The	risk	rate	of	metastatic	focal	infection	to	the	brain	as	a	result	of	dental	treatment	is	

1	per	1,000,000,	not	1	per	50,000.
b.	 The	risk	rate	of	metastatic	focal	infection	to	the	brain	as	a	result	of	dental	treatment	is	

1	per	1,000,000,	not	1	per	100,000.
c.	 The	risk	rate	of	metastatic	focal	infection	to	the	brain	as	a	result	of	dental	treatment	is	

1	per	1,000,000,	not	1	per	500,000.
d.	 Correct.	The	 risk	 rate	 of	 metastatic	 focal	 infection	 to	 the	 brain	 as	 a	 result	 of	 dental	

treatment	is	1	per	1,000,000.

REF:	p.	774

10.	 ANS:	d
a.	 Individuals	who	have	had	 a	 splenectomy	are	more	 susceptible	 to	 infections,	 like	 those	

from	S. pneumoniae;	infections	originating	from	VGS	are	nearly	nonexistent.
b.	 Individuals	who	have	had	 a	 splenectomy	are	more	 susceptible	 to	 infections,	 like	 those	

from	N. meningitides;	infections	originating	from	VGS	are	nearly	nonexistent.
c.	 Individuals	who	have	had	 a	 splenectomy	are	more	 susceptible	 to	 infections,	 like	 those	

from	Haemophilus influenzae;	infections	originating	from	VGS	are	nearly	nonexistent.
d.	 Correct.	 Although	 individuals	 who	 have	 had	 a	 splenectomy	 are	 more	 susceptible	 to	

infection,	infections	originating	from	VGS	are	nearly	nonexistent.

REF:	p.	778
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C H A P T E R  50 

Oral Complications of 
Cancer Therapy

Multiple Choice
1.	 Chemotherapeutic	agents	produce	toxic	effects	in	the	oral	mucosa	due	to	the	agent’s

a.	 ability	to	selectively	target	cancer	cells.
b.	 damaging	effects	on	rapidly	dividing	cancer	cells.
c.	 ability	to	produce	effects	in	cells	dividing	at	a	normal	rate.
d.	 damaging	effects	to	rapidly	dividing	cells	of	normal	tissues.

2.	 The	effects	of	oral	mucositis	are	most	often	seen	in	which	tissue?
a.	 Hard	palate.
b.	 Dorsal	tongue.
c.	 Buccal	mucosa.
d.	 Attached	gingival.

3.	 Which	is	the	preferable	initial	treatment	for	pain	resulting	from	oral	mucositis?
a.	 Combination	solution	containing	an	anesthetic,	a	coating	agent,	an	antifungal	drug,	and	

perhaps	other	agents.
b.	 Systemic	pain	medications.
c.	 Local	application	of	topical	anesthetic.
d.	 Generalized	application	of	topical	anesthetic	on	the	mucosa.

4.	 Permanently	altered	function	of	the	salivary	glands	may	result	from	which?
a.	 Antiemetic	agents.
b.	 Anticholinergic	agents.
c.	 Radiation	cancer	therapy.
d.	 Chemotherapeutic	agents.

5.	 Higher	dose	bisphosphonate	therapy	is	associated	specifically	with	which	adverse	effect?
a.	 Taste	dysfunction.
b.	 Tooth	thermal	hypersensitivity.
c.	 Osteonecrosis	of	the	jaws	(ONJ).
d.	 Temporomandibular	joint	disorders.

6.	 Thrombocytopenia,	manifesting	in	cancer	patients,	generally	results	in	which	condition?
a.	 Oral	hemorrhage.
b.	 Oral	candidiasis.
c.	 Hairy	leukoplakia.
d.	 Periodontal	disease.
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7.	 Full	immune	recovery	after	autologous	hematopoietic	cell	transplantation	occurs	first	at
a.	 2	months.
b.	 4	months.
c.	 6	months.
d.	 12	months.

8.	 Which	effect	of	head	and	neck	radiation	therapy	contributes	the	most	to	treatment-related	
morbidity?
a.	 Mucositis.
b.	 Candidiasis.
c.	 Taste	dysfunction.
d.	 Salivary	gland	dysfunction.

9.	 Osteoradionecrosis	results	from	damage	to	all	EXCEPT	which	component	of	bone?
a.	 Blood	vessels.
b.	 Osteoblasts.
c.	 Osteoclasts.
d.	 Calcium	phosphate.

10.	 Which	therapeutic	component	is	most	crucial	to	the	overall	management	of	cancer?
a.	 Nutritional	counseling.
b.	 Physical	therapy	and	muscle	relaxants.
c.	 Prescription	of	an	antifungal	drug	for	Candida.
d.	 Precancer	oral	health	stabilization.

Feedback
1.	 ANS:	d

a.	 The	targeting	of	cancer	cells	contributes	to	a	reduction	in	adverse	effects	of	chemothera-
peutic	 agents,	 but	 chemotherapeutic	 agents	 are	 also	 toxic	 to	 oral	 mucosa	 due	 to	 their	
damaging	effects	on	the	rapidly	dividing	cells	of	normal	tissues.

b.	 Chemotherapeutic	agents	damage	rapidly	dividing	cancer	cells,	which	is	a	desirable	effect;	
however,	chemotherapeutic	agents	are	toxic	to	oral	mucosa	due	to	their	damaging	effects	
on	the	rapidly	dividing	cells	of	normal	tissues.

c.	 Chemotherapeutic	agents	produce	fewer	effects	in	tissues	with	cells	dividing	at	a	normal	
rate;	they	primarily	affect	rapidly	dividing	cells.	Chemotherapeutic	agent	toxicity	in	oral	
mucosa	is	credited	to	their	damaging	effects	on	the	rapidly	dividing	cells	of	normal	tissues.

d.	 Correct.	Toxic	effects	of	chemotherapeutic	agents	occur	in	the	oral	mucosa	due	to	the	
damaging	 effects	 of	 these	 agents	 on	 the	 rapidly	 dividing	 cells	 of	 normal	 tissues.	 Oral	
mucosa	consists	of	cells	with	a	high	turnover	rate	and	rapid	cellular	division.

REF:	p.	782
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2.	 ANS:	c
a.	 The	effects	of	oral	mucositis	are	most	often	seen	in	nonkeratinized	tissues,	such	as	the	

buccal	mucosa,	rather	than	the	keratinized	tissue	of	the	hard	palate.
b.	 The	effects	of	oral	mucositis	are	most	often	seen	in	nonkeratinized	tissues	such	as	the	

buccal	mucosa,	rather	than	the	keratinized	tissue	of	the	dorsal	tongue.
c.	 Correct.	The	effects	of	oral	mucositis	are	most	often	seen	in	nonkeratinized	tissues	such	

as	the	buccal	mucosa.
d.	 The	effects	of	oral	mucositis	are	most	often	seen	in	nonkeratinized	tissues	such	as	the	

buccal	mucosa,	rather	than	the	keratinized	tissue	of	the	attached	gingiva.

REF:	p.	783

3.	 ANS:	c
a.	 The	local	application	of	topical	anesthetic	to	control	the	pain	of	oral	mucositis	is	prefer-

able	to	using	a	combination	solution,	which	is	accompanied	by	more	adverse	effects.
b.	 The	local	application	of	topical	anesthetic	to	control	the	pain	of	oral	mucositis	is	prefer-

able	to	systemic	pain	medications,	which	are	accompanied	by	more	adverse	effects.
c.	 Correct.	The	local	application	of	topical	anesthetic	is	the	preferable	initial	treatment	for	

pain	resulting	from	oral	mucositis.
d.	 The	local	application	of	topical	anesthetic	to	control	the	pain	of	oral	mucositis	is	prefer-

able	 to	 the	 general	 application	 of	 topical	 anesthetic,	 which	 is	 accompanied	 by	 more	
adverse	effects.

REF:	p.	784

4.	 ANS:	c
a.	 Antiemetic	agents	produce	reversible	altered	function	of	the	salivary	glands,	while	radia-

tion	cancer	therapy	produces	permanent	alterations	in	function.
b.	 Anticholinergic	agents	produce	reversible	altered	 function	of	 the	salivary	glands,	while	

radiation	cancer	therapy	produces	permanent	alterations	in	function.
c.	 Correct.	Radiation	cancer	therapy	may	result	 in	a	permanently	altered	function	of	the	

salivary	glands.
d.	 Chemotherapeutic	agents	produce	reversible	altered	function	of	the	salivary	glands,	while	

radiation	cancer	therapy	produces	permanent	alterations	in	function.

REF:	p.	785

5.	 ANS:	c
a.	 Osteonecrosis	of	the	jaws	(ONJ),	rather	than	taste	dysfunction,	is	specifically	associated	

with	bisphosphonate	therapy.
b.	 Osteonecrosis	of	the	jaws	(ONJ),	rather	than	tooth	thermal	hypersensitivity,	is	specifically	

associated	with	bisphosphonate	therapy.
c.	 Correct.	Osteonecrosis	of	the	jaws	(ONJ)	is	specifically	associated	with	bisphosphonate	

therapy;	the	incidence	is	related	to	the	particular	drug	and	the	duration	of	therapy.
d.	 Osteonecrosis	 of	 the	 jaws	 (ONJ),	 rather	 than	 temporomandibular	 joint	 disorders,	 is	

specifically	associated	with	bisphosphonate	therapy.

REF:	p.	786
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6.	 ANS:	a
a.	 Correct.	Cancer	patients	with	thrombocytopenia	experience	a	loss	of	coagulation	factors	

in	the	blood,	resulting	in	hemorrhage	of	oral	tissues.
b.	 Oral	candidiasis	results	from	an	overproduction	of	fungi;	in	cancer	patients	this	is	attrib-

uted	to	a	suppressed	immune	system	and	low	bacterial	counts.	Oral	hemorrhage	results	
from	thrombocytopenia—a	lack	of	coagulation	factors	in	the	blood.

c.	 Hairy	 leukoplakia	 in	 cancer	 patients	 is	 attributed	 to	 an	 infection	 by	 a	 specific	 virus	
(Epstein-Barr	 Virus)	 especially	 in	 immunocompromised	 patients.	 Oral	 hemorrhage	 is	
due	to	thrombocytopenia—a	lack	of	coagulation	factors	in	the	blood.

d.	 When	cancer	patients	have	an	underlying	periodontal	infection,	the	infection	is	exacer-
bated	 by	 immunosuppression.	 Oral	 hemorrhage	 is	 attributed	 to	 a	 lack	 of	 coagulation	
factors	in	the	blood	called	thrombocytopenia.

REF:	p.	789

7.	 ANS:	c
a.	 It	takes	6,	not	2,	months	for	a	full	immune	recovery	after	an	autologous	hematopoietic	

cell	transplant.
b.	 It	takes	6,	not	4,	months	for	a	full	immune	recovery	after	an	autologous	hematopoietic	

cell	transplant.
c.	 Correct.	It	takes	6	months	for	a	full	immune	recovery	after	an	autologous	hematopoietic	

cell	transplant.
d.	 It	 takes	 6	 months	 for	 a	 full	 immune	 recovery	 after	 an	 autologous	 hematopoietic	 cell	

transplant;	a	12	month	recovery	is	required	for	an	allogeneic	transplant.

REF:	p.	790

8.	 ANS:	a
a.	 Correct.	Mucositis	from	radiation	therapy	of	the	head	and	neck	contributes	the	most	to	

treatment-related	morbidity.
b.	 Mucositis,	not	candidiasis,	 is	 the	effect	of	radiation	therapy	for	head	and	neck	cancers	

that	contributes	the	most	to	treatment-related	morbidity.
c.	 Mucositis,	 not	 taste	 dysfunction,	 is	 the	 effect	 of	 radiation	 therapy	 for	 head	 and	 neck	

cancers	that	contributes	the	most	to	treatment-related	morbidity.
d.	 Mucositis,	not	salivary	gland	dysfunction,	is	the	effect	of	radiation	therapy	for	head	and	

neck	 cancers	 that	 contributes	 the	 most	 to	 treatment-related	 morbidity.	 Salivary	 gland	
dysfunction	is,	however,	an	important	adverse	effect.

REF:	p.	792
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9.	 ANS:	d
a.	 The	destruction	of	organic	components	of	bone,	such	as	blood	vessels,	results	in	osteo-

radionecrosis,	 while	 the	 mineralized	 components,	 such	 as	 hydroxyapatite,	 are	 least	
affected.

b.	 The	destruction	of	organic	components	of	bone,	such	as	osteoblasts,	results	in	osteora-
dionecrosis,	while	the	mineralized	components,	such	as	hydroxyapatite,	are	not	affected.

c.	 The	destruction	of	organic	components	of	bone,	such	as	osteoclasts,	results	in	osteora-
dionecrosis,	while	the	mineralized	components,	such	as	hydroxyapatite,	are	not	affected.

d.	 Correct.	The	destruction	of	organic	components	of	bone	results	 in	osteoradionecrosis,	
while	the	mineralized	components,	such	as	hydroxyapatite,	are	not	affected.

REF:	p.	795

10.	 ANS:	d
a.	 Stabilizing	 the	 oral	 health	 of	 the	 patient	 is	 more	 crucial	 than	 nutritional	 counseling		

to	 the	 overall	 management	 of	 a	 cancer	 patient;	 nutritional	 counseling	 will	 also	 be	
beneficial.

b.	 For	 the	overall	management	of	a	 cancer	patient,	 stabilizing	oral	health	 is	more	crucial	
than	 physical	 therapy	 and	 muscle	 relaxants,	 which	 address	 specific	 adverse	 effects	 of	
cancer	treatment.

c.	 For	the	overall	management	of	cancer	patients,	stabilizing	oral	health	is	more	crucial	than	
prescribing	an	antifungal	for	Candida,	which	addresses	specific	adverse	effects	of	cancer	
treatment.

d.	 Correct.	 During	 cancer	 treatment,	 the	 oral	 cavity	 is	 a	 key	 component	 of	 direct	 and	
indirect	toxic	effects,	so	it	is	crucial	to	stabilize	the	oral	health	of	the	patient	to	facilitate	
the	best	outcome	to	his	or	her	cancer	treatment.

REF:	p.	795
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C H A P T E R  51 

Drugs of Abuse

Multiple Choice
1.	 Which	term	describes	a	decreased	response	over	time	to	the	same	dose	of	a	drug?

a.	 Tolerance.
b.	 Addiction.
c.	 Withdrawal.
d.	 Dependence.

2.	 Tolerance	to	opioid	agonists	requires	an	increased	amount	of	drug	for	all	effects	EXCEPT
a.	 euphoria.
b.	 analgesia.
c.	 addiction.
d.	 respiratory	depression.

3.	 For	which	opioid	is	the	toxic	effect	of	pinpoint	pupils	absent?
a.	 Heroin.
b.	 Morphine.
c.	 Methadone.
d.	 Meperidine.

4.	 Physical	dependence	to	sedative-hypnotics	requires	a	minimum	administration	of	increasing	
doses	for
a.	 5	days.
b.	 2	weeks.
c.	 3	weeks.
d.	 1	month.

5.	 Withdrawal	symptoms	from	which	drug	group	should	be	treated	in	a	hospital	setting?
a.	 Opioids.
b.	 Marijuana.
c.	 Amphetamines.
d.	 Sedative-hypnotics.

6.	 Cocaine	conversion	to	the	freebase	form	is	required	for	administration	via	which	route?
a.	 Oral.
b.	 Smoking.
c.	 Intranasal.
d.	 Intravenous.
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7.	 Which	is	the	lethal	dose	of	lysergic	acid	derivative	(LSD)	for	an	adult	weighing	75	kg?
a.	 25	mg.
b.	 50	mg.
c.	 1	mg/kg.
d.	 2	mg/kg.

8.	 Which	component	of	the	Cannabis sativa	plant	contains	up	to	12%	THC?
a.	 Stems.
b.	 Hashish	extract.
c.	 Stalk	fibers.
d.	 Young	leaves.

9.	 THC,	contained	 in	marijuana,	 is	used	 less	 frequently	 than	other	drug	 therapies	 to	 reduce	
glaucoma-induced	intraocular	pressure,	due	to	which	effect?
a.	 Antiemetic.
b.	 Tachycardia.
c.	 Psychoactive.
d.	 Orthostatic	hypotension.

10.	 Which	percentage	of	chronic	alcohol	abusers	are	polydrug	abusers?
a.	 10%.
b.	 20%.
c.	 30%.
d.	 40%.

11.	 Bacterial	 endocarditis	 from	 Pseudomonas aeruginosa	 usually	 affects	 which	 valve	 in	 drug	
abusers?
a.	 Aortic.
b.	 Bicuspid.
c.	 Tricuspid.
d.	 Pulmonary.

Feedback
1.	 ANS:	a

a.	 Correct.	The	 term	 tolerance	 is	described	as	 the	decreased	 response	 to	 the	effects	of	 a	
specific	drug,	requiring	more	drug	to	achieve	the	same	level	of	action.

b.	 Addiction	 is	 the	 compulsion	 to	 take	 a	 drug	 on	 a	 continuous	 or	 periodic	 basis	 for	 its	
psychoactive	effects.	Tolerance	is	the	progressively	decreased	response	to	the	same	dose	
of	a	drug.

c.	 Withdrawal	 is	 a	 specific	group	of	 symptoms	upon	discontinued	use	of	a	 specific	drug.	
Tolerance	is	the	progressively	decreased	response	to	the	same	dose	of	a	drug.

d.	 Dependence	leads	to	the	symptoms	of	withdrawal.	Tolerance	is	the	progressively	decreased	
response	to	the	same	dose	of	a	drug.

REF:	p.	800
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2.	 ANS:	c
a.	 Tolerance	 to	opioids	 requires	an	 increased	amount	of	drug	 to	produce	euphoria,	while	

addiction	to	opioids	is	unrelated	to	tolerance.
b.	 Tolerance	 to	opioids	 requires	an	 increased	amount	of	drug	to	produce	analgesia,	while	

addiction	to	opioids	is	unrelated	to	tolerance.
c.	 Correct.	 Addiction	 to	 opioids	 occurs	 independently	 from	 tolerance	 and	 physical	

dependence.
d.	 Tolerance	to	opioids	requires	an	increased	amount	of	drug	to	produce	respiratory	depres-

sion,	while	addiction	to	opioids	is	unrelated	to	tolerance.

REF:	p.	802

3.	 ANS:	d
a.	 Heroin	overdose	produces	pinpoint	pupils,	a	sign	absent	from	meperidine	toxicity.
b.	 Morphine	overdose	produces	pinpoint	pupils,	a	sign	absent	from	meperidine	toxicity.
c.	 Methadone	overdose	produces	pinpoint	pupils,	a	sign	absent	from	meperidine	toxicity.
d.	 Correct.	The	 toxic	 effects	 of	 all	 opioid	 agonists	 include	 pinpoint	 pupils,	 except	 with	

meperidine	toxicity,	in	which	case	the	pupils	may	be	dilated.

REF:	p.	802

4.	 ANS:	d
a.	 The	 development	 of	 physical	 dependence	 to	 a	 sedative-hypnotic	 agent	 requires	 the	

administration	of	the	drug	for	1	month	or	more,	not	5	days.
b.	 The	 development	 of	 physical	 dependence	 to	 a	 sedative-hypnotic	 agent	 requires	 the	

administration	of	the	drug	for	1	month	or	more,	not	1	week.
c.	 The	 development	 of	 physical	 dependence	 to	 a	 sedative-hypnotic	 agent	 requires	 the	

administration	of	the	drug	for	1	month	or	more,	not	3	weeks.
d.	 Correct.	The	development	of	physical	dependence	to	a	sedative-hypnotic	agent	requires	

the	administration	of	the	drug	for	1	month	or	more.

REF:	p.	803

5.	 ANS:	d
a.	 Opioid	withdrawal-related	deaths	 are	uncommon.	Withdrawal	 from	sedative-hypnotic	

agents	should	be	treated	in	a	hospital	setting	due	to	the	life-threatening	complications	
that	may	arise.

b.	 Withdrawal	from	marijuana	does	not	require	hospital	supervision,	although	withdrawal	
from	 sedative-hypnotic	 agents	 should	 be	 treated	 in	 a	 hospital	 setting	 due	 to	 the	 life-
threatening	complications	that	may	arise.

c.	 Amphetamine	 withdrawal	 does	 not	 require	 hospital	 supervision,	 although	 withdrawal	
from	 sedative-hypnotic	 agents	 should	 be	 treated	 in	 a	 hospital	 setting	 due	 to	 the	 life-
threatening	complications	that	may	arise.

d.	 Correct.	 Withdrawal	 from	 sedative-hypnotic	 agents	 should	 be	 treated	 in	 a	 hospital	
setting	due	to	the	life-threatening	complications	that	may	arise.

REF:	p.	804
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6.	 ANS:	b
a.	 The	ability	to	smoke	cocaine	requires	the	conversion	of	the	drug	to	a	freebase	form.	Oral	

administration	of	cocaine	does	not	require	this	conversion.
b.	 Correct.	The	ability	to	smoke	cocaine	requires	the	conversion	of	the	drug	to	a	freebase	

form.
c.	 The	 ability	 to	 smoke	 cocaine	 requires	 the	 conversion	 of	 the	 drug	 to	 a	 freebase	 form.	

Intranasal	administration	of	cocaine	does	not	require	this	conversion.
d.	 The	 ability	 to	 smoke	 cocaine	 requires	 the	 conversion	 of	 the	 drug	 to	 a	 freebase	 form.	

Intravenous	administration	of	cocaine	does	not	require	this	conversion.

REF:	p.	806

7.	 ANS:	d
a.	 Although	a	25	mg	dose	may	have	adverse	effects,	the	lethal	dose	of	lysergic	acid	derivative	

(LSD)	for	adults	is	2	mg/kg.
b.	 A	50	mg	dose	of	lysergic	acid	derivative	(LSD)	produces	serious	adverse	effects;	however,	

the	lethal	dose	for	adults	is	2	mg/kg.
c.	 The	lethal	dose	of	lysergic	acid	derivative	(LSD)	for	adults	is	2	mg/kg,	not	1	mg/kg.
d.	 Correct.	The	lethal	dose	of	lysergic	acid	derivative	(LSD)	for	adults	is	2	mg/kg.

REF:	p.	807

8.	 ANS:	b
a.	 The	leaf	stems	of	the	C. sativa	plant	contain	little	THC,	while	the	plant’s	extract,	hashish,	

contains	up	to	12%.
b.	 Correct.	The	C. sativa	plant	extract,	hashish,	contains	up	to	12%	THC.
c.	 The	stalk	fibers	of	the	C. sativa	plant	contain	no	THC,	while	the	plant’s	extract,	hashish,	

contains	up	to	12%.
d.	 The	 younger	 leaves	 of	 the	 C. sativa	 plant	 contain	 5%	THC,	while	 the	plant’s	 extract,	

hashish,	contains	up	to	12%.

REF:	pp.	808–809

9.	 ANS:	c
a.	 THC	is	useful	in	some	cases	as	an	antiemetic;	however,	the	psychoactive	effects	of	THC	

make	it	less	appealing	for	glaucoma	treatment	than	other	drug	therapies.
b.	 THC	does	produce	tachycardia;	however,	it	is	the	psychoactive	effects	of	THC	that	make	

it	less	appealing	than	other	drug	therapies	as	a	glaucoma	treatment.
c.	 Correct.	The	 psychoactive	 effects	 of	THC	 therapy	 make	 it	 less	 appealing	 than	 other	

forms	of	drug	therapy	for	the	treatment	of	glaucoma.
d.	 THC	produces	orthostatic	hypotension;	however,	it	is	the	psychoactive	effects	of	THC	

that	make	it	less	appealing	for	the	treatment	of	glaucoma.

REF:	p.	809
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10.	 ANS:	b
a.	 20%,	rather	than	10%,	of	chronic	alcohol	abusers	abuse	other	drugs	as	well.
b.	 Correct.	20%	of	chronic	alcohol	abusers	abuse	other	drugs	as	well.
c.	 20%,	rather	than	30%,	of	chronic	alcohol	abusers	abuse	other	drugs	as	well.
d.	 20%,	rather	than	40%,	of	chronic	alcohol	abusers	abuse	other	drugs	as	well.

REF:	p.	810

11.	 ANS:	c
a.	 In	drug	abusers,	bacterial	endocarditis	due	to	Pseudomonas aeruginosa	affects	the	tricuspid	

valve	more	often	than	the	aortic	valve.
b.	 In	drug	abusers,	bacterial	endocarditis	due	to	Pseudomonas aeruginosa	affects	the	tricuspid	

valve	more	often	than	the	bicuspid	valve.
c.	 Correct.	In	drug	abusers,	bacterial	endocarditis	due	to	Pseudomonas aeruginosa	affects	the	

tricuspid	valve;	this	valve	is	rarely	affected	in	nondrug	abusers.
d.	 In	drug	abusers,	bacterial	endocarditis	due	to	Pseudomonas aeruginosa	affects	the	tricuspid	

valve	more	often	than	the	pulmonary	valve.

REF:	p.	811



240	

C H A P T E R  52 

Toxicology

Multiple Choice
1.	 Which	compound,	used	as	a	solvent,	 is	 thought	to	cause	 leukemia	by	metabolites	such	as	

hydroquinones?
a.	 Benzene.
b.	 Dichloromethane.
c.	 Carbon	monoxide.
d.	 Cyanide.

2.	 Plumbism	refers	to	poisoning	from	which	agent?
a.	 Mercury.
b.	 Lead.
c.	 Iron.
d.	 Carbon	monoxide.

3.	 Which	example	of	chronic	toxicity	is	most	concerning	today?
a.	 Poisoning.
b.	 Organ	toxicity.
c.	 Carcinogenesis.
d.	 Developmental	toxicity.

4.	 Chemical	nephrotoxicity	leads	to	the	failure	of	which	organ?
a.	 Lung.
b.	 Liver.
c.	 Heart.
d.	 Kidney.

5.	 The	Occupational	Safety	and	Health	Administration	(OSHA)	requires	drugs	and	chemicals	
to	be	labeled	with	each	component,	EXCEPT	one.	Which	is	the	EXCEPTION?
a.	 Chemical	name.
b.	 Expiration	date.
c.	 Chemical	risk	warnings.
d.	 Name	and	address	of	responsible	party	for	chemical.

6.	 The	drug	deferoxamine	is	used	to	treat	the	toxicity	of	which	heavy	metal?
a.	 Iron.
b.	 Lead.
c.	 Organic	mercury.
d.	 Inorganic	mercury.
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7.	 Which	form	of	mercury	is	90%	absorbed	through	the	gastrointestinal	tract?
a.	 Methylmercury.
b.	 Mercuric	chloride.
c.	 Mercury	amalgam.
d.	 Mercurous	mercury.

8.	 Which	chemical	compound	is	the	primary	contributor	to	acid	rain?
a.	 O3.
b.	 CO.
c.	 SO2.
d.	 NO2.

9.	 Which	toxic	chemical	liquid	becomes	biologically	inert	when	properly	cured?
a.	 Toluene.
b.	 Benzene.
c.	 Dichloromethane.
d.	 Methyl	methacrylate.

10.	 Which	pesticide	has	selective	toxicity	and	is	of	lower	risk	to	humans?
a.	 Fumigants.
b.	 Herbicides.
c.	 Predicides.
d.	 Rodenticides.

Feedback
1.	 ANS:	a

a.	 Correct.	Benzene	is	metabolized	to	hydroquinones	and	benzoquinones	and	is	implicated	
in	causing	leukemias.

b.	 Dichloromethane	is	most	likely	to	cause	CNS	toxicity.	It	is	metabolized	to	carbon	mon-
oxide.	Benzene	 is	metabolized	 to	hydroquinones	and	benzoquinones	and	 is	 implicated	
in	causing	leukemias.

c.	 Carbon	monoxide	is	lethal	because	it	combines	with	hemoglobin,	making	it	incapable	of	
binding	 oxygen.	 Benzene	 is	 metabolized	 to	 hydroquinones	 and	 benzoquinones	 and	 is	
implicated	in	causing	leukemias.

d.	 Cyanide	binds	to	iron-cytochrome	a-a3	complex,	preventing	oxidative	phosphorylation.	
Benzene	 is	 metabolized	 to	 hydroquinones	 and	 benzoquinones	 and	 is	 implicated	 in	
causing	leukemias.

REF:	p.	826

2.	 ANS:	b
a.	 Plumbism	refers	to	poisoning	from	lead,	not	mercury.
b.	 Correct.	Plumbism	refers	to	poisoning	from	lead.
c.	 Plumbism	refers	to	poisoning	from	lead,	not	iron.
d.	 Plumbism	refers	to	poisoning	from	lead,	not	carbon	monoxide.

REF:	p.	822
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3.	 ANS:	c
a.	 Carcinogenesis,	rather	than	poisoning,	is	the	type	of	chronic	toxicity	that	is	most	concern-

ing	today.
b.	 Carcinogenesis,	 rather	 than	 organ	 toxicity,	 is	 the	 type	 of	 chronic	 toxicity	 that	 is	 most	

concerning	today.
c.	 Correct.	Carcinogenesis	is	the	type	of	chronic	toxicity	that	is	most	concerning	today.
d.	 Carcinogenesis,	rather	than	developmental	toxicity,	is	the	type	of	chronic	toxicity	that	is	

most	concerning	today.

REF:	p.	817

4.	 ANS:	d
a.	 Nephrons,	 located	in	the	kidney,	are	subject	to	chemical	toxicity	which	leads	to	failure	

of	the	kidney,	not	the	lung.
b.	 Nephrons,	 located	in	the	kidney,	are	subject	to	chemical	toxicity	which	leads	to	failure	

of	the	kidney,	not	the	liver.
c.	 Nephrons,	 located	in	the	kidney,	are	subject	to	chemical	toxicity	which	leads	to	failure	

of	the	kidney,	not	the	heart.
d.	 Correct.	Nephrons,	located	in	the	kidney,	are	subject	to	chemical	toxicity	which	leads	to	

failure	of	the	kidney.

REF:	p.	819

5.	 ANS:	b
a.	 OSHA	mandates	the	inclusion	of	the	chemical	name	on	the	label	of	each	drug	or	chemi-

cal;	the	expiration	date,	however,	is	not	required.
b.	 Correct.	Inclusion	of	the	expiration	date	is	not	an	OSHA	labeling	requirement	for	drugs	

and	chemicals.
c.	 To	meet	OSHA	regulations,	 chemical	 risk	warnings	must	be	 included	on	 the	 label	of	

drugs	or	chemicals;	the	expiration	date,	however,	is	not	required.
d.	 To	 meet	 OSHA	 regulations,	 the	 name	 and	 address	 of	 the	 responsible	 party	 must	 be	

included	 on	 the	 label	 of	 each	 drug	 or	 chemical;	 the	 expiration	 date,	 however,	 is	 not	
required.

REF:	p.	820

6.	 ANS:	a
a.	 Correct.	Deferoxamine	is	used	to	treat	the	toxicity	of	iron.
b.	 Deferoxamine	is	used	to	treat	the	toxicity	of	iron,	not	lead.
c.	 Deferoxamine	is	used	to	treat	the	toxicity	of	iron,	not	organic	mercury.
d.	 Deferoxamine	is	used	to	treat	the	toxicity	of	iron,	not	inorganic	mercury.

REF:	p.	823
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7.	 ANS:	a
a.	 Correct.	Organic	mercury,	such	as	methylmercury,	is	90%	absorbed	through	the	gastro-

intestinal	tract.
b.	 Mercuric	chloride,	an	inorganic	mercury,	is	only	10%	absorbed,	while	methylmercury	is	

90%	absorbed	through	the	gastrointestinal	tract.
c.	 Elemental	mercury,	 such	as	mercury	amalgam	used	 in	dentistry,	 is	absorbed	readily	by	

inhalation,	not	via	the	gastrointestinal	tract.	Organic	mercury,	such	as	methylmercury,	is	
90%	absorbed	through	the	gastrointestinal	tract.

d.	 Mercurous	mercury,	an	inorganic	mercury,	 is	only	10%	absorbed,	while	methylmercury	
is	90%	absorbed	through	the	gastrointestinal	tract.

REF:	p.	821

8.	 ANS:	c
a.	 Sulfur	dioxide	(SO2),	not	ozone	(O3),	is	the	primary	contributor	to	acid	rain.
b.	 Sulfur	dioxide	(SO2),	not	carbon	monoxide	(CO),	is	the	primary	contributor	to	acid	rain.
c.	 Correct.	Sulfur	dioxide	(SO2)	is	the	primary	contributor	to	acid	rain.
d.	 Sulfur	dioxide	(SO2),	not	nitrogen	dioxide	(NO2),	is	the	primary	contributor	to	acid	rain.

REF:	p.	825

9.	 ANS:	d
a.	 Methyl	methacrylate,	not	toluene,	becomes	biologically	inert	when	properly	cured.
b.	 Methyl	methacrylate,	not	benzene,	becomes	biologically	inert	when	properly	cured.
c.	 Methyl	 methacrylate,	 not	 dichloromethane,	 becomes	 biologically	 inert	 when	 properly	

cured.
d.	 Correct.	Although	it	is	a	toxic	chemical	liquid,	methyl	methacrylate	becomes	biologically	

inert	when	properly	cured.

REF:	pp.	826–827

10.	 ANS:	b
a.	 Fumigants	are	not	selective	and	are	toxic	to	humans.	Herbicides	exhibit	selective	toxicity	

and	present	a	lower	risk	to	humans.
b.	 Correct.	Herbicides	exhibit	selective	toxicity	and	are	of	lower	risk	to	humans.
c.	 Predicides	are	extremely	toxic	and	are	only	available	to	individuals	registered	to	use	them.	

Herbicides	exhibit	selective	toxicity	and	present	a	lower	risk	to	humans.
d.	 Rodenticides	are	not	selective	and	are	toxic	to	humans.	Herbicides	exhibit	selective	toxic-

ity	and	are	of	lower	risk	to	humans.

REF:	p.	829
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C H A P T E R  53 

Geriatric Pharmacology

Multiple Choice
1.	 A	gradual	age-related	decline	in	physiologic	performance	begins	in	which	decade	of	life?

a.	 Twenties.
b.	 Thirties.
c.	 Forties.
d.	 Fifties.

2.	 Which	condition	is	an	example	of	an	age-related	change	in	a	metabolic	process?
a.	 Cancer.
b.	 Cataracts.
c.	 Osteoporosis.
d.	 Chronic	obstructive	pulmonary	disease	(COPD).

3.	 In	terms	of	prevalence,	what	is	the	leading	chronic	health	condition	for	individuals	over	65	
years	of	age?
a.	 Arthritis.
b.	 Chronic	sinusitis.
c.	 Diabetes.
d.	 Tinnitus.

4.	 Adverse	drug	reactions	among	older	adults	are	mostly	related	to	which	factor?
a.	 Malnutrition.
b.	 Polypharmacy.
c.	 Multiple	diseases.
d.	 Renal	insufficiency.

5.	 The	number	of	medications	having	potential	to	produce	xerostomia	is	at	least
a.	 100.
b.	 200.
c.	 300.
d.	 400.

6.	 Each	 age-related	 change	 affects	 drug	 distribution,	 EXCEPT	 one.	 Which	 is	 the	
EXCEPTION?
a.	 Increased	body	fat.
b.	 Increased	gastric	pH.
c.	 Decreased	body	water.
d.	 Decreased	cardiac	output.
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7.	 The	decrease	in	hepatic	blood	flow	is	an	age-related	change	that	affects	drug
a.	 excretion.
b.	 absorption.
c.	 metabolism.
d.	 distribution.

8.	 Older	 adults	 develop	 an	 increased	 sensitivity	 to	 CNS	 depressants	 mostly	 through	 which	
change?
a.	 Psychosocial.
b.	 Pharmacokinetic.
c.	 Pharmacogenetic.
d.	 Pharmacodynamic.

9.	 Changes	in	renal	drug	clearance	affect	which	aspect	of	pharmacokinetics?
a.	 Excretion.
b.	 Absorption.
c.	 Metabolism.
d.	 Distribution.

10.	 Which	is	NOT	an	age-related	pharmacodynamic	alteration?
a.	 Reduced	binding	affinity	of	drug	receptors.
b.	 Varied	number	of	drug	receptors.
c.	 Inherited	enhancement	of	drug	action.
d.	 Changed	tissue	responsiveness	to	drug-receptor	binding.

Feedback
1.	 ANS:	b

a.	 Studies	 report	 that	 the	 gradual	 decline	 in	 physiologic	 performance,	 due	 to	 the	 aging	
process,	begins	during	the	thirties,	not	twenties.

b.	 Correct.	Studies	report	that	the	gradual	decline	in	physiologic	performance,	associated	
with	the	aging	process,	begins	during	the	thirties	and	continues	on	through	the	seventies	
and	eighties.

c.	 Studies	report	that	the	gradual	decline	in	performance,	due	to	the	aging	process,	begins	
during	the	thirties,	not	forties.

d.	 Studies	report	that	the	gradual	decline	in	performance,	due	to	the	aging	process,	begins	
during	the	thirties,	not	fifties.

REF:	p.	834

2.	 ANS:	c
a.	 Cancer	is	an	example	of	a	disease	caused	by	genetic	changes	sometimes	due	to	cumulative	

exposure	to	carcinogens,	while	osteoporosis	is	an	example	of	an	age-related	change	in	a	
metabolic	process.

b.	 Cataracts	are	an	example	of	a	degenerative	disease,	while	osteoporosis	is	an	example	of	
an	age-related	change	in	a	metabolic	process.

c.	 Correct.	Osteoporosis,	characterized	with	a	decreasing	bone	mass	as	age	increases,	is	an	
example	of	an	age-related	change	in	a	metabolic	process.

d.	 COPD	is	an	example	of	a	disease	caused	by	collective	exposure	to	contaminants,	while	
osteoporosis	is	an	example	of	an	age-related	change	in	a	metabolic	process.

REF:	p.	835
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3.	 ANS:	a
a.	 Correct.	 In	 terms	 of	 prevalence,	 arthritis	 is	 the	 leading	 chronic	 health	 condition	 for	

individuals	over	65	years	of	age.
b.	 In	terms	of	prevalence,	arthritis,	not	chronic	sinusitis,	is	the	leading	chronic	health	condi-

tion	for	individuals	over	65	years	of	age.
c.	 In	terms	of	prevalence,	arthritis,	not	diabetes,	is	the	leading	chronic	health	condition	for	

individuals	over	65	years	of	age.
d.	 In	terms	of	prevalence,	arthritis,	not	tinnitus,	is	the	leading	chronic	health	condition	for	

individuals	over	65	years	of	age.

REF:	p.	835

4.	 ANS:	b
a.	 Adverse	 drug	 reactions	 among	 older	 adults	 are	 mostly	 related	 to	 polypharmacy,	 not	

malnutrition.
b.	 Correct.	 Adverse	 drug	 reactions	 among	 older	 adults	 are	 mostly	 related	 to	

polypharmacy.
c.	 Adverse	drug	reactions	among	older	adults	are	mostly	related	to	polypharmacy,	not	the	

presence	of	multiple	diseases.
d.	 Adverse	drug	reactions	among	older	adults	are	mostly	related	to	polypharmacy,	not	renal	

insufficiency.

REF:	p.	836

5.	 ANS:	d
a.	 The	number	of	medications	having	potential	to	produce	xerostomia	is	at	least	400,	which	

is	more	than	100.
b.	 The	number	of	medications	having	potential	to	produce	xerostomia	is	at	least	400,	which	

is	more	than	200.
c.	 The	number	of	medications	having	potential	to	produce	xerostomia	is	at	least	400,	which	

is	more	than	300.
d.	 Correct.	The	number	of	medications	having	potential	to	produce	xerostomia	is	at	least	

400.

REF:	p.	837

6.	 ANS:	b
a.	 Increased	 body	 fat	 affects	 the	 distribution	 of	 a	 drug,	 whereas	 an	 increased	 gastric	 pH	

affects	the	absorption.
b.	 Correct.	Increased	gastric	pH	is	an	age-related	change	that	affects	the	absorption,	not	

distribution,	of	a	drug.
c.	 Decreased	body	water	affects	the	distribution	of	a	drug,	whereas	an	increased	gastric	pH	

affects	the	absorption.
d.	 Decreased	cardiac	output	affects	the	distribution	of	a	drug,	whereas	an	increased	gastric	

pH	affects	the	absorption.

REF:	p.	838
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7.	 ANS:	c
a.	 A	decrease	in	hepatic	blood	flow	is	an	age-related	change	that	affects	drug	metabolism,	

not	excretion.
b.	 A	decrease	in	hepatic	blood	flow	is	an	age-related	change	that	affects	drug	metabolism,	

not	absorption.
c.	 Correct.	 A	 decrease	 in	 hepatic	 blood	 flow	 is	 an	 age-related	 change	 that	 affects	 drug	

metabolism.
d.	 A	decrease	in	hepatic	blood	flow	is	an	age-related	change	that	affects	drug	metabolism,	

not	distribution.

REF:	p.	838

8.	 ANS:	d
a.	 Pharmacodynamic,	not	psychosocial,	changes	produce	most	increased	sensitivity	to	CNS	

depressants	in	older	adults.
b.	 Older	adults	develop	an	increased	sensitivity	to	CNS	depressants	more	through	pharma-

codynamic,	not	pharmacokinetic,	changes.
c.	 Older	adults	develop	an	increased	sensitivity	to	CNS	depressants	more	through	pharma-

codynamic,	not	pharmacogenetic,	changes.
d.	 Correct.	The	recognized	fact	that	older	adults	develop	an	increased	sensitivity	to	CNS	

depressants	occurs	mostly	through	pharmacodynamic	changes.

REF:	p.	839

9.	 ANS:	a
a.	 Correct.	Changes	in	renal	drug	clearance	affect	the	excretion	of	a	drug.
b.	 Changes	in	renal	drug	clearance	affect	the	excretion,	not	absorption,	of	a	drug.
c.	 Changes	in	renal	drug	clearance	affect	the	excretion,	not	metabolism,	of	a	drug.
d.	 Changes	in	renal	drug	clearance	affect	the	excretion,	not	distribution,	of	a	drug.

REF:	p.	839

10.	 ANS:	c
a.	 Changes	 to	 drug-binding	 affinity	 are	 age-related	 pharmacodynamic	 alterations;	 the	

inherited	enhancement	of	drug	action	is	a	pharmacogenetic	response.
b.	 A	change	in	the	number	of	drug	receptors	is	an	age-related	pharmacodynamic	alteration;	

inherited	enhancement	of	drug	action	is	a	pharmacogenetic	response.
c.	 Correct.	The	genetically	determined	enhancement	of	a	drug’s	action	is	a	pharmacoge-

netic	drug	response,	not	an	age-related	pharmacodynamic	alteration.
d.	 Changes	to	tissue	responsiveness	are	age-related	pharmacodynamic	alterations;	inherited	

enhancement	of	drug	action	is	a	pharmacogenetic	response.

REF:	p.	839
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C H A P T E R  54 

Drugs for Medical Emergencies

Multiple Choice
1.	 Which	is	NOT	an	effective	approach	in	preparing	for	dental	emergencies?

a.	 Patient	self-medication.
b.	 Thorough	preoperative	evaluation.
c.	 Nonpharmacologic	stress	reduction	protocol.
d.	 Pharmacologic	sedative	techniques	employed	by	the	dentist.

2.	 Which	is	NOT	included	in	a	preoperative	dental	evaluation	for	emergency	preparedness?
a.	 Vital	signs.
b.	 Oral	history.
c.	 Radiographic	imaging.
d.	 Written	medical	history.

3.	 Which	certification	is	required	for	dentists	that	provide	general	anesthesia?
a.	 Basic	life	support	(BLS).
b.	 Emergency	medical	training	(EMT).
c.	 Cardiopulmonary	resuscitation	(CPR).
d.	 Advanced	cardiac	life	support	(ACLS).

4.	 Which	is	NOT	true	in	regard	to	dental	emergency	kits?
a.	 In	a	2-year	review,	the	incidence	of	use	was	0.75%.
b.	 There	should	be	as	few	drugs	as	possible	included	in	the	kit.
c.	 Dental	kits	should	include	many	drugs	for	each	type	of	emergency.
d.	 Dentists	should	only	include	the	drugs	they	are	familiar	with	in	their	kit.

5.	 Which	method	of	oxygen	administration	requires	advanced	training?
a.	 Use	of	airway	adjuncts	such	as	nasopharyngeal	airways.
b.	 Bag-valve-mask	device.
c.	 Oxygen-powered	breathing	device.
d.	 Mouth-to-mask	breathing	technique.

6.	 Which	critical	emergency	drug	should	be	stored	in	the	dental	emergency	kit	in	preloaded	
syringes	or	autoinjectors?
a.	 Albuterol.
b.	 Epinephrine.
c.	 Nitroglycerin.
d.	 Diphenhydramine.
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7.	 Which	emergency	drug	should	NOT	be	included	in	a	dental	emergency	kit?
a.	 Insulin.
b.	 Aspirin.
c.	 Glucose.
d.	 Diazepam.

8.	 Corticosteroids	are	the	definitive	treatment	for	which	emergency	situation?
a.	 Hypoglycemia.
b.	 Acute	bronchospasm.
c.	 Management	of	seizures.
d.	 Acute	adrenal	insufficiency.

9.	 Which	treatment	is	the	only	proven	intervention	able	to	restore	spontaneous	circulation	in	
patients	experiencing	ventricular	fibrillation?
a.	 Lidocaine.
b.	 Vasopressin.
c.	 Epinephrine.
d.	 Defibrillation.

10.	 Which	drug	is	NOT	approved	for	use	in	an	emergency	without	advanced	cardiac	life	support	
(ACLS)	certification?
a.	 Oxygen.
b.	 Morphine.
c.	 Diazepam.
d.	 Metaproterenol.

Feedback
1.	 ANS:	a

a.	 Correct.	Patients	who	self-medicate	prior	to	dental	treatment	may	exacerbate	the	poten-
tial	for	dental	emergencies.

b.	 A	 thorough	 preoperative	 evaluation	 is	 an	 effective	 approach	 in	 preparing	 for	 dental	
emergencies,	while	patient	self-medication	may	exacerbate	an	emergency.

c.	 Using	 nonpharmacologic	 stress	 reduction	 protocols	 is	 an	 effective	 approach	 in		
preparing	 for	 dental	 emergencies,	 while	 patient	 self-medication	 may	 exacerbate	 an	
emergency.

d.	 Pharmacologic	 sedative	 techniques,	 employed	 by	 the	 dentist,	 are	 effective	 in		
preparing	 for	 dental	 emergencies,	 while	 patient	 self-medication	 may	 exacerbate	 an	
emergency.

REF:	p.	842
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2.	 ANS:	c
a.	 Vital	signs	are	included	in	the	preoperative	evaluation;	radiographic	imaging	takes	place	

AFTER	the	preoperative	evaluation.
b.	 A	patient’s	oral	history	is	included	in	the	preoperative	evaluation;	radiographic	imaging	

takes	place	AFTER	the	preoperative	evaluation.
c.	 Correct.	 Radiographic	 imaging	 is	 NOT	 included	 in	 a	 preoperative	 evaluation.	 This	

portion	of	the	treatment	takes	place	AFTER	the	preoperative	evaluation.
d.	 A	written	medical	history	is	included	in	the	preoperative	evaluation;	radiographic	imaging	

takes	place	AFTER	the	preoperative	evaluation.

REF:	pp.	842–843

3.	 ANS:	d
a.	 Dentists	that	provide	general	anesthesia	must	be	certified	in	ACLS	for	their	 licensure;	

BLS	certification	is	inadequate.
b.	 Dentists	that	provide	general	anesthesia	must	be	certified	in	ACLS	for	their	 licensure;	

EMT	certification	exceeds	the	standard	of	care.
c.	 Dentists	that	provide	general	anesthesia	must	be	certified	in	ACLS	for	their	 licensure;	

CPR	certification	is	inadequate.
d.	 Correct.	Many	states	mandate,	and	the	current	standard	of	care	necessitates,	certification	

in	ACLS	training	for	dentists	providing	general	anesthesia.

REF:	pp.	843–844

4.	 ANS:	c
a.	 It	is	true	that	in	a	2-year	review	of	purchased	dental	emergency	kits,	there	was	a	0.75%	

incidence	of	use.	Dental	emergency	kits	should	include	one	drug,	rather	than	many	drugs,	
for	each	type	of	emergency.

b.	 It	 is	 true	that	the	fewer	drugs	 in	the	emergency	kit,	 the	 less	confusing	 it	will	be	 in	an	
emergency.	Dental	emergency	kits	should	include	one	drug,	rather	than	many	drugs,	for	
each	type	of	emergency.

c.	 Correct.	There	should	only	be	one	drug	for	each	type	of	emergency,	NOT	many	drugs	
for	each	type	of	emergency.

d.	 It	 is	 true	 that	dentists	 should	be	very	 familiar	with	 the	drugs	 in	 their	 emergency	kits.	
Dental	emergency	kits	should	include	one	drug,	rather	than	many	drugs,	for	each	type	
of	emergency.

REF:	p.	844

5.	 ANS:	a
a.	 Correct.	 The	 use	 of	 airway	 adjuncts	 for	 administering	 oxygen	 requires	 advanced	

training.
b.	 Bag-valve-mask	devices	require	practice	for	effective	use	in	administering	oxygen,	but	it	

is	airway	adjunct	use	that	requires	advanced	training.
c.	 Oxygen-powered	breathing	devices	are	often	convenient	for	oxygen	administration	in	the	

dental	office,	but	it	is	airway	adjunct	use	that	requires	advanced	training.
d.	 The	mouth-to-mask	breathing	technique	may	require	practice	for	effective	use	in	admin-

istering	oxygen,	but	it	is	airway	adjunct	use	that	requires	advanced	training.

REF:	p.	844
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6.	 ANS:	b
a.	 Epinephrine,	not	albuterol,	 should	be	 stored	 in	preloaded	 syringes	or	 autoinjectors	 for	

immediate	use;	albuterol	is	contained	in	an	inhaler.
b.	 Correct.	Epinephrine	should	be	stored	in	the	dental	emergency	kit	in	preloaded	syringes	

or	autoinjectors	for	immediate	use.
c.	 Epinephrine,	not	nitroglycerin,	 should	be	stored	 in	preloaded	syringes	or	autoinjectors	

for	immediate	use;	nitroglycerin	in	the	dental	office	is	administered	via	sublingual	tablets	
or	translingual	spray.

d.	 Epinephrine,	not	diphenhydramine,	should	be	stored	in	preloaded	syringes	or	autoinjec-
tors	 for	 immediate	 use;	 diphenhydramine	 is	 administered	 in	 an	 oral	 liquid,	 tablet,	 or	
capsule.

REF:	p.	845

7.	 ANS:	a
a.	 Correct.	Glucose	is	the	primary	drug	used	to	treat	hypoglycemic	events;	insulin	should	

NOT	be	included	in	dental	emergency	kits.
b.	 Aspirin	 should	be	 included	 in	 a	dental	 emergency	kit	 as	 an	 anti-platelet	drug;	 insulin	

should	NOT	be	included	in	dental	emergency	kits.
c.	 Glucose	is	the	primary	drug	used	to	treat	hypoglycemic	events;	insulin	should	NOT	be	

included	in	dental	emergency	kits.
d.	 Diazepam	is	valuable	as	an	anticonvulsant	and	is	acceptable	to	include	in	a	dental	emer-

gency	kit;	insulin	is	not.

REF:	p.	845

8.	 ANS:	d
a.	 Hypoglycemia	 is	 treated	 with	 glucose,	 while	 acute	 adrenal	 insufficiency	 requires	 the	

administration	of	a	corticosteroid.
b.	 Acute	bronchospasm	 is	 treated	with	bronchodilators,	while	 acute	 adrenal	 insufficiency	

requires	the	administration	of	a	corticosteroid.
c.	 Anticonvulsants	 are	 the	 drug	 of	 choice	 for	 the	 management	 of	 seizures,	 while	 acute	

adrenal	insufficiency	requires	the	administration	of	a	corticosteroid.
d.	 Correct.	 Acute	 adrenal	 insufficiency	 is	 a	 life-threatening	 situation	 and	 requires	 the	

administration	of	a	corticosteroid.

REF:	p.	846
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9.	 ANS:	d
a.	 Lidocaine	is	an	acceptable	adjunct	to	defibrillation,	but	defibrillation	is	the	only	interven-

tion	 proven	 to	 restore	 spontaneous	 circulation	 in	 patients	 experiencing	 ventricular	
fibrillation.

b.	 Vasopressin	is	an	acceptable	adjunct	to	defibrillation,	but	defibrillation	is	the	only	inter-
vention	 proven	 to	 restore	 spontaneous	 circulation	 in	 patients	 experiencing	 ventricular	
fibrillation.

c.	 Epinephrine	is	an	acceptable	adjunct	to	defibrillation,	but	defibrillation	is	the	only	inter-
vention	 proven	 to	 restore	 spontaneous	 circulation	 in	 patients	 experiencing	 ventricular	
fibrillation.

d.	 Correct.	The	only	proven	intervention	able	to	restore	spontaneous	circulation	in	patients	
experiencing	ventricular	fibrillation	is	defibrillation.

REF:	p.	848

10.	 ANS:	b
a.	 Oxygen	 is	 a	 critical	 emergency	drug	 that	may	be	 administered	by	 individuals	without	

ACLS	certification;	the	administration	of	morphine	requires	ACLS	training.
b.	 Correct.	Morphine	is	NOT	approved	for	use	in	an	emergency,	unless	administered	by	

an	individual	with	ACLS	training.
c.	 Diazepam	is	a	primary	support	emergency	drug	and	may	be	administered	by	individuals	

without	ACLS	certification;	the	administration	of	morphine	requires	ACLS	training.
d.	 Metaproterenol	is	a	primary	support	emergency	drug	and	may	be	administered	by	indi-

viduals	 without	 ACLS	 certification;	 the	 administration	 of	 morphine	 requires	 ACLS	
training.

REF:	p.	849
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C H A P T E R  55 

Prescription Writing and 
Drug Regulations

Multiple Choice
1.	 The	 Drug	 Enforcement	 Administration	 (DEA)	 is	 responsible	 for	 the	 identification	 and	

regulation	of	which	type	of	drugs?
a.	 Dietary	supplements.
b.	 Prescription/Rx	only.
c.	 Controlled	substances.
d.	 Over-the-counter	(OTC).

2.	 Manufacturers	of	dietary	supplements	are	NOT	required	to
a.	 provide	truthful	information.
b.	 guarantee	ingredient	safety.
c.	 label	products	as	dietary	supplements.
d.	 acquire	U.S.	Food	and	Drug	Administration	(FDA)	approval.

3.	 Chemically	equivalent	drugs	share	which	feature?
a.	 Quality	control.
b.	 Dissolution	rate.
c.	 Amount/dose	of	active	ingredients.
d.	 Contents	of	pharmacologically	inactive	ingredients.

4.	 Which	component	of	the	prescription	is	NOT	always	a	requirement?
a.	 Inscription.
b.	 Subscription.
c.	 Superscription.
d.	 Prescriber’s	DEA	number.

5.	 The	 U.S.	 Troop	 Readiness,	 Veterans’	 Care,	 Katrina	 Recovery,	 and	 Iraq	 Accountability	
Appropriations	 Act	 of	 2007	 requires	 tamper-resistant	 prescription	 pads	 for	 prescriptions	
written	for	which	patients?
a.	 Elderly.
b.	 Children.
c.	 Medicaid.
d.	 Privately	insured.

6.	 The	most	common	criterion	used	to	determine	the	correct	pediatric	dose	of	a	drug	is
a.	 age.
b.	 weight.
c.	 gender.
d.	 body	surface	area.
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7.	 Which	system	of	weights	and	measures	is	currently	the	standard	for	designating	drugs	and	
preparations?
a.	 Metric.
b.	 Household.
c.	 Apothecary.
d.	 Avoirdupois.

8.	 In	most	states,	dentists	are	NOT	permitted	to	prescribe	drugs	for	a	condition	of	the
a.	 jaws.
b.	 teeth.
c.	 gums.
d.	 sinuses.

9.	 Which	cannot	be	prescribed	verbally?
a.	 Schedule	I	drugs.
b.	 Schedule	II	drugs.
c.	 Schedule	III	drugs.
d.	 Schedule	IV	drugs.

10.	 The	dentist	must	retain	an	inventory	of	all	obtained	controlled	substances	for	a	minimum	
of
a.	 1	year.
b.	 2	years.
c.	 3	years.
d.	 5	years.

Feedback
1.	 ANS:	c

a.	 The	Drug	Enforcement	Administration	(DEA)	is	the	agency	responsible	for	the	iden-
tification	and	regulation	of	controlled	substances,	not	dietary	supplements.

b.	 The	Drug	Enforcement	Administration	(DEA)	is	the	agency	responsible	for	the	iden-
tification	and	regulation	of	controlled	substances.	Of	the	prescription	drugs,	only	those	
with	abuse	potential	are	subject	to	regulation	by	the	DEA.

c.	 Correct.	The	DEA	is	 the	agency	 responsible	 for	 identification	and	 regulation	of	con-
trolled	substances,	which	may	be	OTC,	prescription,	or	not	for	medical	use.

d.	 The	Drug	Enforcement	Administration	(DEA)	is	the	agency	responsible	for	the	iden-
tification	and	regulation	of	controlled	 substances.	Of	 the	OTC	drugs,	only	 those	with	
abuse	potential	are	subject	to	regulation	by	the	DEA.

REF:	p.	851
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2.	 ANS:	d
a.	 The	manufacturers	of	dietary	supplements	are	required	to	provide	truthful	information.	

However,	manufacturers	of	dietary	supplements	are	not	required	to	acquire	FDA	approval.
b.	 The	manufacturers	of	dietary	supplements	are	required	to	guarantee	the	safety	of	their	

dietary	ingredients.	However,	manufacturers	of	dietary	supplements	are	not	required	to	
acquire	FDA	approval.

c.	 The	manufacturers	of	dietary	supplements	are	required	to	label	their	products	as	dietary	
supplements.	However,	manufacturers	of	dietary	supplements	are	not	required	to	acquire	
FDA	approval.

d.	 Correct.	Dietary	 supplement	manufacturers	do	not	need	 to	 register	with	 the	FDA	or	
obtain	FDA	approval.

REF:	pp.	851–852

3.	 ANS:	c
a.	 Chemically	equivalent	drugs	are	only	required	to	share	the	same	amounts	and	the	same	

dose	of	active	ingredients;	quality	control	may	vary.
b.	 Chemically	equivalent	drugs	are	only	required	to	share	the	same	amounts	and	the	same	

dose	of	active	ingredients;	dissolution	rate	may	vary.
c.	 Correct.	Chemically	equivalent	drugs	are	only	required	to	share	the	same	amounts	and	

the	same	dose	of	active	ingredients.
d.	 Chemically	equivalent	drugs	are	only	required	to	share	the	same	amounts	and	the	same	

dose	of	active	ingredients;	pharmacologically	inactive	ingredients	may	vary.

REF:	p.	854

4.	 ANS:	d
a.	 The	inscription	is	a	required	component	of	all	prescriptions.	The	DEA	number	is	only	

required	 on	 prescriptions	 for	 controlled	 substances.	 In	 addition,	 limiting	 the	 use	 of	 a	
prescriber’s	DEA	number	may	prevent	it	from	being	used	by	potential	drug	abusers.

b.	 The	subscription	is	a	required	component	of	all	prescriptions.	The	DEA	number	is	only	
required	 on	 prescriptions	 for	 controlled	 substances.	 In	 addition,	 limiting	 the	 use	 of	 a	
prescriber’s	DEA	number	may	prevent	it	from	being	used	by	potential	drug	abusers.

c.	 The	 superscription	 is	 a	 required	 component	 of	 all	 prescriptions.	The	 DEA	 number	 is	
only	required	on	prescriptions	for	controlled	substances.	In	addition,	limiting	the	use	of	
a	prescriber’s	DEA	number	may	prevent	it	from	being	used	by	potential	drug	abusers.

d.	 Correct.	The	prescriber’s	DEA	number	must	be	included	on	prescriptions	for	controlled	
or	scheduled	drugs;	however,	omitting	the	DEA	number	from	unnecessary	prescriptions	
may	prevent	it	from	being	used	by	drug	abusers.

REF:	p.	856
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5.	 ANS:	c
a.	 The	 U.S.	Troop	 Readiness,	Veterans’	 Care,	 Katrina	 Recovery,	 and	 Iraq	 Accountability	

Appropriations	Act	of	2007	requires	tamper-resistant	prescription	pads	for	prescriptions	
written	for	Medicaid,	not	elderly,	patients.

b.	 The	 U.S.	Troop	 Readiness,	Veterans’	 Care,	 Katrina	 Recovery,	 and	 Iraq	 Accountability	
Appropriations	Act	of	2007	requires	tamper-resistant	prescription	pads	for	prescriptions	
written	for	Medicaid	patients,	not	children.

c.	 Correct.	 The	 U.S.	 Troop	 Readiness,	 Veterans’	 Care,	 Katrina	 Recovery,	 and	 Iraq	
Accountability	Appropriations	Act	of	2007	requires	 tamper-resistant	prescription	pads	
for	prescriptions	written	for	Medicaid	patients.

d.	 The	 U.S.	Troop	 Readiness,	Veterans’	 Care,	 Katrina	 Recovery,	 and	 Iraq	 Accountability	
Appropriations	Act	of	2007	requires	tamper-resistant	prescription	pads	for	prescriptions	
written	for	Medicaid,	not	privately	insured,	patients.

REF:	p.	859

6.	 ANS:	b
a.	 The	child’s	weight,	not	age,	is	most	widely	used	to	determine	the	correct	pediatric	dose	

of	a	drug.
b.	 Correct.	The	most	widely	used	criteria	for	determining	the	correct	pediatric	dose	of	a	

drug	is	the	child’s	weight.
c.	 The	most	widely	used	criteria	for	determining	the	correct	pediatric	dose	of	a	drug	is	the	

child’s	weight,	not	gender.
d.	 Although	using	body	surface	area	may	be	more	accurate,	the	most	widely	used	criteria	

for	determining	the	correct	pediatric	dose	of	a	drug	is	the	child’s	weight.

REF:	pp.	860–861

7.	 ANS:	a
a.	 Correct.	The	metric	system	of	weights	and	measures	is	currently	the	standard	for	des-

ignating	drugs	and	preparations.
b.	 The	metric	system	of	weights	and	measures,	rather	than	household	measures,	is	currently	

the	standard	for	designating	drugs	and	preparations.
c.	 The	metric	system	of	weights	and	measures,	rather	than	the	apothecary	system,	is	cur-

rently	the	standard	for	designating	drugs	and	preparations.
d.	 The	metric	system	of	weights	and	measures,	rather	than	the	avoirdupois	system,	is	cur-

rently	the	standard	for	designating	drugs	and	preparations.

REF:	pp.	861–862

8.	 ANS:	d
a.	 State	laws	usually	restrict	dental	prescriptions	to	those	associated	with	dental	treatment,	

including	conditions	of	the	jaws;	sinuses	are	not	associated	with	dental	treatment.
b.	 Standard	 state	 laws	 permit	 dentists	 to	 prescribe	 drugs	 for	 conditions	 that	 include	 the	

teeth,	but	not	the	sinuses.
c.	 Standard	 state	 laws	 permit	 dentists	 to	 prescribe	 drugs	 for	 conditions	 that	 include	 the	

gums,	but	not	the	sinuses.
d.	 Correct.	Sinuses	are	not	generally	within	the	scope	of	the	practice	of	dentistry;	dentists	

cannot	write	prescriptions	for	sinus	conditions.

REF:	p.	864
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9.	 ANS:	a
a.	 Correct.	Schedule	I	drugs	cannot	be	prescribed	at	all,	and	therefore	cannot	be	prescribed	

verbally.
b.	 Schedule	 II	 drug	 prescriptions	 may	 be	 filled	 by	 verbal	 request	 only	 during	 emergency	

situations,	providing	that	the	dispensed	amount	is	limited	to	the	emergency.	Schedule	I	
drugs	cannot	be	prescribed	at	all.

c.	 Schedule	III	drug	prescriptions	may	be	filled	by	verbal	request,	whereas	schedule	I	drugs	
cannot	be	prescribed	at	all.

d.	 Schedule	IV	drug	prescriptions	may	be	filled	by	verbal	request,	whereas	schedule	I	drugs	
cannot	be	prescribed	at	all.

REF:	p.	864

10.	 ANS:	b
a.	 The	DEA	requires	that	an	inventory	of	all	controlled	substances	obtained	by	a	dentist	

must	be	retained	by	the	dentist	for	a	minimum	of	2	years,	not	1	year.
b.	 Correct.	The	DEA	requires	that	an	inventory	of	all	controlled	substances	obtained	by	a	

dentist	must	be	retained	by	the	dentist	for	a	minimum	of	2	years.
c.	 The	DEA	requires	that	an	inventory	of	all	controlled	substances	obtained	by	a	dentist	

must	be	retained	by	the	dentist	for	a	minimum	of	2	years,	not	3	years.
d.	 The	DEA	requires	that	an	inventory	of	all	controlled	substances	obtained	by	a	dentist	

must	be	retained	by	the	dentist	for	a	minimum	of	2	years,	not	5	years.

REF:	p.	864
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C H A P T E R  56 

Use of Herbs and Herbal Dietary 
Supplements in Dentistry

Multiple Choice
1.	 Which	complementary	and	alternative	medicine	(CAM)	practice	is	accepted	by	the	American	

Medical	Association	(AMA)?
a.	 Meditation.
b.	 Herbal	remedies.
c.	 Chiropractic	care.
d.	 Physician	sale	of	supplements.

2.	 Which	 percentage	 of	 patients	 seeking	 complementary	 and	 alternative	 medicine	 (CAM)	
therapies	do	so	at	the	recommendation	of	a	medical	professional?
a.	 13.2%.
b.	 25.8%.
c.	 37.5%.
d.	 50.1%.

3.	 Under	the	Dietary	Supplement	Health	and	Education	Act	(DSHEA),	dietary	supplements	
are	classified	as
a.	 herbs.
b.	 foods.
c.	 drugs.
d.	 chemicals.

4.	 Which	claim	is	not	approved	for	supplement	package	labeling	by	the	Dietary	Supplement	
Health	and	Education	Act	(DSHEA)?
a.	 “Improves	memory.”
b.	 “Reduces	signs	of	aging.”
c.	 “Cures	migraine	headaches.”
d.	 “Enhances	the	immune	system.”

5.	 Which	product	was	banned	by	the	Food	and	Drug	Administration	(FDA)	in	2004?
a.	 Ginkgo biloba.
b.	 Ephedra sinica.
c.	 Serenoa repens.
d.	 Digitalis purpurea.
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6.	 Herbal	therapeutic	products	that	are	alcohol	based	are	marketed	as
a.	 tinctures.
b.	 infusions.
c.	 decoctions.
d.	 nutraceuticals.

7.	 Which	 industrialized	 nation	 is	 the	 leading	 regulatory	 model	 in	 regard	 to	 the	 therapeutic	
actions	of	herbs?
a.	 Japan.
b.	 China.
c.	 Germany.
d.	 United	States.

8.	 The	most	common	herbal	impact	on	dental	surgery	involves	which	factor?
a.	 Bleeding.
b.	 Salivation.
c.	 Muscle	spasms.
d.	 CNS	depression.

9.	 Which	natural	mouth	rinse	ingredients	have	anaerobic	bacteria	inhibitory	effects,	similar	to	
chlorhexidine?
a.	 Rhatany	and	sage.
b.	 Chamomile	and	myrrh.
c.	 Echinacea	and	calendula.
d.	 Berberine,	hydrastine,	and	canadine.

10.	 Listerine,	a	dental	product	containing	natural/herbal	ingredients,	is	approved	by	the	American	
Dental	Association	(ADA)	for	which	property?
a.	 Anticaries.
b.	 Tooth	whitening.
c.	 Antihypersensitivity.
d.	 Antiplaque/antigingivitis.

Feedback
1.	 ANS:	c

a.	 Meditation	is	not	an	approved	CAM	treatment	modality	by	the	AMA.	Very	few	CAM	
therapies	are	accepted	by	the	AMA;	chiropractic	care	is	one	of	them.

b.	 Herbal	remedies	are	not	an	approved	CAM	treatment	modality	by	the	AMA.	Very	few	
CAM	therapies	are	accepted	by	the	AMA;	chiropractic	care	is	one	of	them.

c.	 Correct.	Chiropractic	care	is	an	approved	CAM	treatment	modality	by	the	AMA.
d.	 Physician	sale	of	supplements	is	not	an	approved	CAM	practice	by	the	AMA.	Very	few	

CAM	therapies	are	accepted	by	the	AMA;	chiropractic	care	is	one	of	them.

REF:	p.	867
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2.	 ANS:	b
a.	 25.8%,	not	13.2%,	of	patients	seeking	complementary	and	alternative	medicine	(CAM)	

therapies	do	so	at	the	recommendation	of	a	medical	professional.
b.	 Correct.	 25.8%	 of	 patients	 seeking	 complementary	 and	 alternative	 medicine	 (CAM)	

therapies	do	so	at	the	recommendation	of	a	medical	professional.
c.	 25.8%,	not	37.5%,	of	patients	seeking	complementary	and	alternative	medicine	(CAM)	

therapies	do	so	at	the	recommendation	of	a	medical	professional.
d.	 25.8%,	not	50.1%,	of	patients	seeking	complementary	and	alternative	medicine	(CAM)	

therapies	do	so	at	the	recommendation	of	a	medical	professional.

REF:	p.	868

3.	 ANS:	b
a.	 Under	 the	Dietary	Supplement	Health	and	Education	Act	(DSHEA),	dietary	supple-

ments	and	herbs	are	classified	as	foods,	not	herbs.
b.	 Correct.	Under	the	Dietary	Supplement	Health	and	Education	Act	(DSHEA),	dietary	

supplements	and	herbs	are	classified	as	foods.
c.	 Under	 the	Dietary	Supplement	Health	and	Education	Act	(DSHEA),	dietary	supple-

ments	and	herbs	are	classified	as	foods,	not	drugs.
d.	 Under	 the	Dietary	Supplement	Health	and	Education	Act	(DSHEA),	dietary	supple-

ments	and	herbs	are	classified	as	foods,	not	chemicals.

REF:	p.	868

4.	 ANS:	c
a.	 “Structure/function”	 claims	 and	 claims	 for	 modifying	 life	 events,	 including	 the	 word	

“improves,”	are	approved	by	DSHEA,	while	“curative”	claims	are	not	approved.
b.	 “Structure/function”	 claims	 and	 claims	 for	 modifying	 life	 events,	 including	 the	 claim	

“reduces	 signs	 of	 aging,”	 are	 approved	 by	 DSHEA,	 while	 “curative”	 claims	 are	 not	
approved.

c.	 Correct.	The	claim	of	being	a	“cure”	 is	not	approved	 for	 supplement	package	 labeling	
by	 DSHEA,	 only	 “structure/function”	 claims	 and	 claims	 for	 modifying	 life	 events	 are	
approved	for	package	labeling.

d.	 “Structure/function”	 claims	 and	 claims	 for	 modifying	 life	 events,	 including	 the	 word	
“enhances,”	are	approved	by	DSHEA,	while	“curative”	claims	are	not	approved.

REF:	p.	868

5.	 ANS:	b
a.	 Ephedra sinica,	 not	 Ginkgo biloba,	 was	 banned	 by	 the	 Food	 and	 Drug	 Administration	

(FDA)	in	2004.
b.	 Correct.	 Ephedra sinica	was	 banned	by	 the	Food	 and	Drug	Administration	 (FDA)	 in	

2004.
c.	 Ephedra sinica,	 not	 Serenoa repens,	 was	 banned	 by	 the	 Food	 and	 Drug	 Administration	

(FDA)	in	2004.
d.	 Ephedra sinica,	not	Digitalis purpurea,	was	banned	by	the	Food	and	Drug	Administration	

(FDA)	in	2004.

REF:	p.	868



56—USe of HerbS anD Herbal Dietary SUpplementS in DentiStry	 261

6.	 ANS:	a
a.	 Correct.	Herbal	therapeutic	products	that	are	alcohol	based	are	marketed	as	tinctures.
b.	 Herbal	therapeutic	products	that	are	alcohol	based	are	marketed	as	tinctures;	 infusions	

are	water	based.
c.	 Herbal	therapeutic	products	that	are	alcohol	based	are	marketed	as	tinctures;	decoctions	

are	water	based.
d.	 Herbal	therapeutic	products	that	are	alcohol	based	are	marketed	as	tinctures;	nutraceu-

ticals	are	mixed	with	food	extracts	or	food	derivatives.

REF:	p.	869

7.	 ANS:	c
a.	 Germany,	not	 Japan,	 is	 the	 industrialized	nation	with	 the	 leading	 regulatory	model	 in	

regard	to	the	therapeutic	actions	of	herbs.
b.	 Germany,	not	China,	 is	 the	 industrialized	nation	with	the	 leading	regulatory	model	 in	

regard	to	the	therapeutic	actions	of	herbs.
c.	 Correct.	Germany	 is	 the	 industrialized	nation	with	 the	 leading	 regulatory	model,	 the	

German	Commission	E,	in	regard	to	the	therapeutic	actions	of	herbs.
d.	 Germany,	not	the	United	States,	is	the	industrialized	nation	with	the	leading	regulatory	

model	in	regard	to	the	therapeutic	actions	of	herbs.

REF:	p.	869

8.	 ANS:	a
a.	 Correct.	The	most	common	herbal	 impact	on	dental	surgery	 involves	bleeding;	 intake	

of	herbs	that	prevent	hemostasis	must	be	stopped	prior	to	treatment.
b.	 The	most	common	herbal	impact	on	dental	surgery	involves	bleeding,	not	salivation.
c.	 The	most	common	herbal	impact	on	dental	surgery	involves	bleeding,	not	muscle	spasms.
d.	 The	 most	 common	 herbal	 impact	 on	 dental	 surgery	 involves	 bleeding,	 not	 CNS	

depression.

REF:	p.	872

9.	 ANS:	b
a.	 Rhatany	 and	 sage	 provide	 anti-inflammatory,	 astringent,	 and	 antiseptic	 effects,	 while	

tinctures	 containing	 chamomile	 and	 myrrh	 have	 anaerobic	 bacteria	 inhibitory	 effects	
similar	to	chlorhexidine.

b.	 Correct.	Natural	mouth	rinse	tinctures	containing	chamomile	and	myrrh	have	anaerobic	
bacteria	inhibitory	effects,	similar	to	chlorhexidine.

c.	 Echinacea	 and	 calendula	 have	 anti-inflammatory	 and	 tissue-regeneration	 properties,	
while	 tinctures	 containing	 chamomile	 and	 myrrh	 have	 anaerobic	 bacteria	 inhibitory	
effects	similar	to	chlorhexidine.

d.	 Berberine,	hydrastine,	and	canadine	may	be	effective	against	herpes	labialis	and	gingivitis,	
while	 tinctures	 containing	 chamomile	 and	 myrrh	 have	 anaerobic	 bacteria	 inhibitory	
effects	similar	to	chlorhexidine.

REF:	p.	873



262	 56—USe of HerbS anD Herbal Dietary SUpplementS in DentiStry

10.	 ANS:	d
a.	 Listerine	 is	 approved	 by	 the	 American	 Dental	 Association	 (ADA)	 for	 its	 antiplaque/

antigingivitis	activity,	not	as	an	anticaries	agent.
b.	 Listerine	 is	 approved	 by	 the	 American	 Dental	 Association	 (ADA)	 for	 its	 antiplaque/

antigingivitis	activity,	not	as	a	tooth	whitening	agent.
c.	 Listerine	 is	 approved	 by	 the	 American	 Dental	 Association	 (ADA)	 for	 its	 antiplaque/

antigingivitis	activity,	not	as	an	antihypersensitivity	agent.
d.	 Correct.	 Listerine	 is	 approved	 by	 the	 American	 Dental	 Association	 (ADA)	 for	 its	

antiplaque/antigingivitis	activity.

REF:	p.	873
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I N D E X

Index	to	subjects	of	questions.	Readers	are	advised	
to	also	refer	to	the	relevant	answers.	

A
abciximab	117
abdominal	fat	161
abnormal	involuntary	movements	(AIMs)	70
absorption	of	drugs	5-8
acarbose	166
acetaldehyde	196
acetaminophen	94,	127
acetazolamide	123
acetylation	polymorphism	14
acetylcholine	23,	35-36
acetylcholinesterase	23
acidic	pH	74
acid-peptic	conditions	151-152
acid	rain	241
acyclovir	183
adenosine	108
adenosine	diphosphate	receptor	inhibitor	142
adrenal	corticosteroids	160-164
adrenal	gland	160
adrenal	insufficiency,	acute	249
adrenergic	agonists	27-30
adrenergic	antagonists	31-34
adrenergic	receptors	27,	126
a-adrenoceptor	antagonist	112
Advanced	cardiac	life	support	(ACLS)	248-249
age-related	changes	244-247
Aggregatibacter actinomycetemcomitans 179
agranulocytosis	57
airway	management	248
albuterol	146
alcohol	see ethanol
alcohol-based	herbal	products	259
alcohol	dehydrogenase	196
alcohols,	aliphatic	196-200
aldehyde	dehydrogenase	197
aldosterone	160-161
aldosterone	antagonists	112
alfuzosin	31-32
alginic	acid	151
aliphatic	alcohols	196-200
alkaloids,	natural	35-36,	39-40
alkylamines	99
alkylating	antineoplastic	agents	191
allergic	reactions	74
amantadine	182

American	Dental	Association	206
amide	local	anesthetic	74-75
aminocaproic	acid	142
amiodarone	108
amnesia,	general	anesthesia	and	78
amoxicillin	174,	178
amphotericin	B	182-183
amygdala	53
analgesia/analgesics	82-83,	210,	215-219

nonopioid	94-97,	215
opioid	see opioid	analgesics

anaphylaxis	98
androgen	therapy	169
anemia	136-137
anesthetics	see general	anesthetics;	local	anesthetics
angina	pectoris	117-118

drug	treatment	117-121
angiotensin-converting	enzyme	(ACE)	inhibitors	

126-127
angiotensin	II	160-161
anidulafungin	182
antacids	151
antiandrogenic	adverse	effects	151
antianemic	drugs	136-140
antianginal	drugs	117-121
antianxiety	drugs	62-65
antiarrhythmic	drugs	107-111
antibacterial	agents	178-181
antibiotic-associated	colitis	174
antibiotic-induced	diarrhea	174
antibiotics	170,	173-177

antineoplastic	191
prophylactic	225-229
resistance	173,	226

antibodies	187
anticaries	agents	201-204
anticholinesterase	drugs	35-36,	39
anticoagulant	drugs	141-145,	192
anticonvulsants	66-69
antidepressants	57-61
antiemetic	effects	of	drugs	62
antiestrogens	191
antifibrinolytic	drugs	142
antifungal	drugs	182-186
antigingivitis	agents	205-209,	259
antigout	drugs	94-97
anti-herpetic	agents	183
antihypertensive	drugs	126-130
anti-inflammatory	drugs	86-87,	94-97,	160

see also	NSAIDs
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antimigraine	drugs	102-103
antimuscarinic	drugs	39-42
antineoplastic	drugs	191-195
antinociceptive	drugs	86-89
anti-Parkinson	drugs	70-73
antiplaque	agents	205-209,	259
anti-platelet	drugs	142
antipsychotic	drugs	57-61,	152
antipyretic	effects,	analgesics	215
antirheumatic	drugs	95
antiseptics	210-214
antituberculosis	drugs	179
antitussives	90,	147
antiviral	drugs	182-186
anxiety	management,	anxiolysis	79,	220-224
apoptosis	187
arthritis	244
aspirin	94,	147
asthma	83,	94,	146-147
atherosclerosis	97-98
atrial	fibrillation	107
Atridox	206
atropine	35,	39-40
autonomic	nervous	system	drugs	23-26
aztreonam	178

B
bacteremia	225
bacteria	205-206,	211,	225
bacteriostatic	effects	173-174
balanced	anesthesia	83
barbiturates	62,	82
basal	ganglia	53
basophils	98-99
Bcl-2	overexpression	187
benzene	240-241
benzodiazepines	24,	62-63,	66,	82,	196
b-adrenergic	receptor(s)	32,	146
b2-adrenergic	receptor	16
b2-adrenergic	receptor	agonists	146
b-adrenergic	receptor	antagonists	31-32,	126
biguanides	166
bile	acid	sequestrants	132
biofilm	205-206
biologic	response	modifiers	192
bisphosphonates	157,	230
bleeding	94,	259
bleomycin	191
blood	alcohol	level	(BAC)	196
blood–brain	barrier	6,	53-54
blood	flow	31,	245
blood	glucose	165-166
body	temperature	increase,	antimuscarinic	drug	

overdose	39

brain,	metastatic	focal	infections	226
brain	abscesses	225
breast	cancer	170,	191
bupropion	(Zyban)	58
burimamide	99
buspirone	63

C
calcium	channel	blockers	117
calcium	ions	122
cancer	therapy	230-234

oral	complications	230-234
Candida	182
candidiasis,	oral	147,	182
cannabis	(marijuana)	236
capillary	membrane	5
carbamazepine	67,	103
carbidopa	70
carcinogenicity	240
cardiac	conduction	system	107
cardiac	output,	b-blockers	and	31
cardiac	pacemaker	113
cardiogenic	shock	23
cardiovascular	disease	94
carisoprodol	103
carvedilol	112
catecholamines,	synthetic	27
category	X	drugs	10
celecoxib	94
central	nervous	system	(CNS)	54,	78
central	nervous	system	(CNS)	drugs	53-56
central	nervous	system	(CNS)	tumors	191
central	sensitization	86
cetylpyridinium	chloride	205
chamomile	259
chemically	equivalent	drugs	253
chemoreceptors,	peripheral	78
chemotherapy	230
children	9,	67,	216,	253
chloral	hydrate	62
chlorhexidine	gluconate	(CHG)	211
chlorhexidine	mouth	rinse	205
chloride	ions	1
cholesterol	131
cholinergic	drugs	35-38
cholinomimetic	agonists	25-26
cholinomimetic	drugs,	SLUD	due	to	35
cimetidine	99,	151
clonidine	27-28
clopidogrel	142
Clostridium difficile	174
clotrimazole	182
clozapine	57
coagulation	factors	141
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cocaine	75,	235
codeine	13,	90,	215
colchicine	95
“cold	sterilant”	210
colesevelam	132
complementary	and	alternative	medicine	(CAM)	258
congestive	heart	failure	112
conivaptan	123
contraceptive	drugs	170
controlled	drugs	253
convulsions	see	seizures
coronary	artery	disease	117-118,	132,	156
corticosteroids	146-147,	160-164,	249

see also glucocorticoids
cortisol	161,	169-170
covalent	force	1
COX-2	inhibitors	94
CYP2D6	enzyme	13
cytochrome	P450	14

D
d-tubocurarine	44
dantrolene	82
deferoxamine	240
defibrillation	249
delmopinol	hydrochloride	206
denatured	cellulose	sponge	141
dental	caries	201-202
dental	emergencies	248-249
dental	emergency	kits	248
dental	fluorosis	202
dental	pain	87,	215-216
dental	treatment	timing,	levodopa	71
dentin	5
dentrifices	202
depolarization	1,	107-108
depression,	reactive	215-216
desflurane	83
dextromethorphan	147
diabetes	mellitus	126,	156,	165-166
diarrhea	152,	174
diazepam	63
didanosine	183
Dietary	Supplement	Health	and	Education	Act	

(DSHEA)	258
dietary	supplements	253,	258-262
diffusion	hypoxia	82
digoxin	112-113
dihydroergotamine	102-103
dihydropyrimidine	dehydrogenase	16
dimethylphenylpiperazinium	44
disease-modifying	antirheumatic	drug		

(DMARD)	95
disinfectants	210-214

distribution	of	drugs	5-8,	244
disulfiram	197
diuretic	drugs	122-125,	127

thiazide	112,	122,	127
dopamine,	in	Parkinson’s	disease	53,	70-71
dopamine	receptor	23
dopamine	receptor	agonist	71
drug	abuse	103
drug-binding	receptors	1-2
drug	dependance	235
Drug	Enforcement	Administration	(DEA)	

253-254
drug	holiday	102
drug	interactions	71
drug	metabolism	245
drug	receptors,	plasma	membrane	1
drug	regulations	253-257
drugs	of	abuse	235-239
drug	tolerance	9,	62,	235-236

E
effective	refractor	period	(ERP)	107
electrochemical	gradient	5
emergencies,	medical,	drugs	for	248-252
emergency	preparedness	248
emotional	stress,	in	angina	117
endothelium-derived	relaxing	factor	118
enkephalin	86
enzyme	CYP2C9	15
Ephedra sinica 258
epilepsy	66
epinephrine	27-28,	32,	74,	248
epinephrine-impregnated	retraction	cord	127
epoetin	alfa	137
erythropoietin	(EPO)	137
esomeprazole	151-152
estrogen	receptor	antagonist	170
estrogens	53,	169-170
ethanol	196-197
ethanol	abuse	197
ether	79
ethylene	glycol	197
eugenol	210
excretion	of	drugs	6,	245
expiration	date	240

F
factor	VIII	141
fate	of	drugs	5-8
FDA,	product	banned	258
FDA	approval	57,	206,	253
fear	79,	220-224
fentanyl	91
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ferrous	sulfate	136
fibric	acid	derivatives	132
fibrin	sealant	141
flossing,	dental	225
flucytosine	182
flumazenil	62,	221
fluoridation,	water	201
fluoride	5,	202
fluoride	therapy/supplements	201
fluoroquinolones	173,	179
fluoxetine	58
flushing	132
folic	acid	analogue	191
frovatriptan	102
fulvestrant	170
fungal	infections	182

G
ganglionic-blocking	agents	44
gastric	bleeding	196
gastric	pH	244
gastroduodenal	ulcers	99
gastrointestinal	tract	drugs	151-155
general	anesthesia	78-81,	83,	248

sequence	79
general	anesthetics	82-85

inhalation	78-79,	82-83
inorganic	78
intravenous	82

gene	transcription	165,	169
genetic	polymorphism	14
genotype	13
geriatric	pharmacology	244-247
Germany,	herbal	product	regulations	259
gingival	overgrowth	66
gingivitis,	drugs	reducing/treating	205-209
glaucoma	40,	123,	236
glomerular	filtration	6
glucagon	166
glucocorticoids	86,	160-161

see also corticosteroids
glutaraldehyde	210
glycopeptide	173
gouty	arthritis	95
guanadrel	126
guanethidine	126

H
H1	antihistamines	98-99
H2	histamine	receptors	98

antagonists	98
halothane	82
hand	soaps	211

headache	103
migraine	66

heart
epinephrine	effect	27
metastatic	focal	infections	225
valvular	disorders	226

heart	failure,	drugs	for	112-116
Helicobacter pylori 151
hematopoietic	cell	transplantation,	autologous	231
hematopoietic	stimulating	drugs	136-140
hemoglobin	137
hemophilia	A	141
hemorrhage,	oral	230
hemostasis,	blood	141-142
hepatic	blood	flow	245
herbicides	241
herbs	and	herbal	supplements	258-262
herpes	virus	infections	183
herpes	zoster	183
hirudin	142
histamine	98-99,	160

antagonists	98-101
receptors	98

histamine	shock	98
HIV/HIV	infection	183,	211
Huntington’s	disease	70
hydrochlorothiazide	123
hydrocortisone	161
hydrogen	2
hydrogen	peroxide	211
hydrophilic	drug	53
hydroxychloroquine	95
5-hydroxytryptamine	(5-HT)	receptors	102
hyperlipidemia	131
hyperpolarization	of	cells	1-2
hypertension	32,	71,	126-127
hyperthermia,	malignant	82
hypnotic	drugs	62
hypoglycemic	drugs,	oral	165-168
hypokalemia	122
hypotension	28,	31,	54
hypothalamus	53-54
hypothyroidism	156
hypoxia,	diffusion	82

I
ibuprofen	94
idiosyncratic	reaction	9
imatinib	192
immunity	187-188
immunoglobulins	187

purified,	passive	immunization	188
immunosuppression	188
immunotherapy	187-190
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impetigo	179
inamrinone	113
infants,	drug	poisonings	9
infection	control	210-211
infective	endocarditis	225-226
inflammation	86,	94-95,	187
influenza	A	182
inhalational	administration,	drugs	220
insomnia	62
insulin	165-168,	249
insulin	detemir	(Levemir)	165
intrabuccal	administration	67
intraocular	pressure	123,	236
intravenous	drug	administration	5,	220
iodide	156
iodine	deficiency	156
ionic	inhibitors	156
ionophoresis	5
iron	deficiency	anemia	136
iron	therapy	136
iron	toxicity	240
isoniazid	179
isoproterenol	27

J
Jamestown	weed	(Datura stromonium)	39-40
joint	prostheses	225

K
kidney,	drug	excretion	6

L
labeling	240,	258
labetalol	126
b-lactam	antibiotics	178
b-lactamases	173
laxatives	154
lead	poisoning	240
leukoplakia	197
levodopa	53,	70-71
lidocaine/lidocaine	hydrochloride	74-75
ligand-gated	ion	channels	1-2
limbic	system	53-54
lipid-lowering	drugs	131-135
lipoproteins	131
Listerine	259
lithium	salts	58
liver,	drug	metabolism	6
liver	function	tests	66
local	anesthesia,	of	extremities	27
local	anesthetics	74-77,	87

adverse	effects	74
loperamide	152

lorazepam	63,	221
low-density	lipoprotein	(LDL)	131
Ludwig’s	angina	178-179
lung,	innervation	23-24
lysergic	acid	derivative	(LSD)	236

M
macrolides	178
magnesium	salts	66
malignant	hyperthermia	16,	82
malnutrition	197
Medicaid	253
membrane	proteins,	general	anesthesia	and	79
meperidine	90,	235
mercury	241
metastatic	focal	infections	225
metformin	166
methadone	90
methotrexate	191
methylergonovine	102
methyl	methacrylate	241
methysergide	102
metric	measures	254
metronidazole	178
migraine	headache	66,	102-103
minoxidil	126
miosis	36
mivacurium	45
monitoring,	drugs	57,	221
monoamine	oxidase	(MAO)	inhibitors	32,	71
monoclonal	antibodies	192
monogenic	phenotypes	13
montelukast	147
morphine	90,	249
motion	sickness	152
movement	disorders	70
mucositis	192,	230-231
muscarine	35
muscarinic	effects	(in	drug	overdose)	36
muscarinic	receptors	39
muscle	relaxants	62-65,	103
myasthenia	gravis	35
Mycobacterium tuberculosis	179,	210
mydriasis	40
myeloid	leukemia	192
myelosuppression	191
myocardial	contractility,	depressed	78
myocardial	infarction	118
myrrh,	in	rinses	259

N
naloxone	90,	221
nasal	decongestants	147
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NAT2	14
nausea	and	vomiting	102,	216
neostigmine	35
nephrotoxicity,	chemical	240
nerve	blocks,	epinephrine	28
neuromodulators	24
neuromuscular	blocker	45
neuromuscular-blocking	agents	45
neurotransmitters	23-24,	70
neutrophils	187
nevirapine	183
nicotine	43
nicotine	cessation	43
nicotine	drug-binding	receptor	1
nicotinic	receptors	43
nitric	oxide	118
nitroglycerin	117-118
nitrous	oxide	78,	82-83
nociceptors	86-87
noncompliance	with	medication	9-10
norepinephrine	23-24,	27-28,	126
norfloxacin	179
NSAIDs	(nonsteroidal	anti-inflammatory	drugs)	

87,	94-97,	196

O
opioid	analgesics	53,	86,	90-93,	95,	215
opioid	receptor	antagonists	90-91
optical	isomers	2
oral	administration,	drugs	220
oral	health,	precancer	231
oral	mucous	membranes	103
organic	nitrates	117
organophosphates	35
orofacial	infections	178-179
orofacial	pain	syndromes	102-106
osteonecrosis	of	jaw	157,	230
osteoporosis	170,	244
osteoradionecrosis	231
otitis	media	225
ototoxicity	178
oxidation	reactions	6
oxygen	27,	74,	78,	82,	137,	248
oxymetazoline	147
oxytocin	156

P
pain	86-89,	215-216,	230

perception/receptors	86-87,	215
palifermin	192
panic	attacks	53
parasympathetic	nervous	system	23-24
parathyroid	hormone	(PTH)	157

Parkinson’s	disease	53
passive	diffusion	5
passive	immunization	188
penicillins	173
peptic	ulcer	disease	151
perchlorate	157
periodontal	agents	206
periodontal	disease	179,	206
pernicious	anemia	136
pesticides	241
pharmacogenetics	13
pharmacogenomics	13
pharmacodynamics	1-4,	245
pharmacokinetics	5-8,	245
pharmacotherapeutics	9-12
phenobarbital	66-67
phenoxybenzamine	31
phenylephrine	28
phenytoin	66
photosensitivity	136,	174
physostigmine	35
pica	137
pimozide	57
pinpoint	pupils	235
pituitary	pharmacology	156-159
plasma	cholinesterase	45
plasma	membrane	1,	5-6
plasminogen	activators	142
platelet	141-142
platelet–platelet	bridge	formation	117
plumbism	240
polypharmacy	244
porphyria	136
postganglionic	nerves	23
postural	hypotension	31
potassium	channels	108
potassium	ions	122
potassium-sparing	diuretics	122
pramipexole	71
prazosin	31
preganglionic	nerves	24
pregnancy	10,	151

teratogenic	drugs	9-10
pregnancy-related	convulsions	66
prescriptions,	writing	253-257
procainamide	107
procoagulants	141-145
promethazine	62
propofol	83
propranolol	108
prostaglandin	86
prostate,	adrenergic	antagonists	31-32
protease	inhibitors	183
proteins	5-6,	173-174
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pseudomembranous	colitis	174
Pseudomonas aeruginosa	211,	236
pulpal	hypersensitivity	160
purines	24

Q
QT	interval	107
quaternary	ammonium	compounds	205,	211
quaternary	compounds	36
quinine	2

R
radiation	therapy	230-231
reserpine	126
respiration,	general	anesthesia	and	78
respiratory	depression,	opioids	and	90-91
respiratory	drugs	146-150
respiratory	failure	36
respiratory	infections	178
retapamulin	179
reverse	transcriptase	inhibitors	183
rheumatoid	arthritis	94-95,	160
rifampin	170,	179
rituximab	192

S
salicylates	94-95
saline	cathartics	152
salivary	glands	230
salivation,	excess	113
salmeterol	146
Schedule	I	drugs	254
sedation	78-79,	82-85,	220
sedative-hypnotics	62-65,	196-197,	 	

220-221,	235
seizures	66-67
selective	serotonin	reuptake	inhibitors	(SSRIs)	

57-58,	103
self-medication	248-249
self-reporting,	pain	215
sex	steroid	hormones	169-172
shock	23,	98
sickle	cell	anemia	136
sinoatrial	(SA)	node	107-108
sinuses,	drug	prescribing	254
sinusitis	225
SLUD	acronym	35
small	intestine,	drug	absorption	5
smoking	cessation	58
smooth	muscle	relaxation	27
sodium	fluoride	rinse	202
sodium	fluoride	varnish	201

sodium	ions	122
solvents	240
sotalol	31
spinal	anesthesia	28
spironolactone	122
splenectomy	226
stannous	fluoride	205
sterilization	210
steroid	hormones	160,	169-172
steroid	receptors	169
stratified	care,	migraine	102
substantivity	205
sucralfate	151
sulfonamides	174
sulfur	dioxide	243
sumatriptan	102
sympathetic	nervous	system	23-24
syrup	of	ipecac	151

T
tachyphylaxis	9
tamoxifen	191
tardive	dyskinesia	57
telithromycin	178
temozolomide	191
teratogenicity	9-10
testosterone	deficiency	169
tetracycline(s)	10,	173,	179
tetrahydrocannabinol	(THC)	236
tetrodotoxin	46
thalassemia	136
thalidomide	9,	192
theophylline	146
thiazide	diuretics	112,	122
thiopental	82
thrombocytopenia	230
thromboembolism	169
thrombolytic	drugs	141-145
thyroid-active	drugs	132
thyroid	pharmacology	156-159
thyrotropin	(thyroid-stimulating	hormone)	156
tinctures	259
tissue	barrier	to	drugs	5
T	lymphocytes	188
tonic–clonic	seizures	67
topical	anesthetics	75,	230
torsades	de	pointes	107
Tourette’s	syndrome	57
toxicology	240-243
transporter	proteins	54
traveler’s	diarrhea	152
triclosan	205,	211
tricyclic	antidepressants	(TCAs)	58
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trigeminal	neuralgia	67,	103
triptans	102
Trizivir	183
tropicamide	40
tyramine	32

U
uridine	diphosphate	glucuronosyltransferase	16
urinary	retention,	atropine	and	39

V
vaccination/vaccines	183,	188
vacuum	exhaust	line	78
valproic	acid	66
van	der	Waals	forces	1
vasoconstriction	27-28,	112,	122
vasoconstrictors,	contraindications	27
vasodilators	126
vasopressin	156-157

ventricular	arrhythmias	31,	107
ventricular	fibrillation	249
very-low-density	lipoprotein	(VLDL)	131-132
viridans	group	streptococci	(VGS)	226
vitamin	B12	deficiency	anemia	136
voltage-gated	ions	1

W
water	fluoridation	201
white	blood	cells	99,	187
withdrawal	symptoms	235
World	Health	Organization	(WHO)	82

X
xerostomia	28,	58,	244

Z
Zoledronic	acid	157
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