USMLE Step 3 Drug MOA
Practice Test (Sample)

Study Guide

BY EXAMZIFY

Everything you need from our exam experts!

Sample study guide. For the full version with hundreds of questions, visit:

https://usmlestep3drugmoa.examzify.com




Copyright © 2026 by Examzify - A Kaluba Technologies Inc. product.

ALL RIGHTS RESERVED.

No part of this book may be reproduced or transferred in any form or by any
means, graphic, electronic, or mechanical, including photocopying,
recording, web distribution, taping, or by any information storage retrieval
system, without the written permission of the author.

Notice: Examzify makes every reasonable effort to obtain accurate,
complete, and timely information about this product from reliable sources.

Sample study guide, visit https://usmlestep3drugmoa.examzify.com
for the full version with hundreds of practice questions



Table of Contents

Copyright ..o e e 1
Table of Contents ...........cccociiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeaeens 2
INtroduction ...........ccccciciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir e ceeeeae 3
How to Use This Guide ............cccociiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieniinens 4
L1011 =13 0 ) 1 7 5
ANSWETS ...iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteteeentaacacosentosentonsncossntosensoscnsanss 8
EXplanations ...........cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieiieetiacnttnenenes 10

LN T ] 1= 0 1 16




Introduction

Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

¢ Practice answering questions under realistic conditions,
e Improve accuracy and speed,

* Review explanations to strengthen weak areas, and

e Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This Guide

This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:

1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.

2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 - 45 minutes).
Review a handful of questions, reflect on the explanations.

3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.

4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.

5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.

6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions




1. What effect do calcium channel blockers like verapamil
have on the heart?

A. They increase heart rate

B. They decrease contractility and heart rate
C. They stimulate adrenergic receptors

D. They enhance myocardial oxygen demand

2. What effect do cholecystokinin analogs have on digestive
function?

A. Inhibit gallbladder contraction

B. Stimulate secretion of digestive enzymes
C. Reduce appetite significantly

D. Increase bile salt production

3. What is the mechanism of action for the anticoagulant
dabigatran?

A. Inhibits factor Xa in the coagulation cascade

B. Inhibits thrombin by direct action

C. Inhibits platelet aggregation via COX-1 blockade
D. Enhances fibrinolysis through tPA activation

4. What role does interleukin-2 play in T-cell activation that
is inhibited by cyclosporine?

A. It promotes B-cell expansion

B. It stimulates macrophage activity
C. It is critical for T-cell proliferation
D. It assists in platelet function

5. How do opioid analgesics such as morphine achieve pain
relief?

A. By blocking NMDA receptors in the spinal cord
B. By binding to mu-opioid receptors in the CNS
C. By increasing endorphin synthesis in the body
D. By enhancing the reuptake of serotonin
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6. What pharmacological action does phenoxybenzamine
provide in pheochromocytoma treatment?

A. B1 and B2 antagonist
B. al and a2 antagonist
C. Na channel blockade
D. p receptor agonism

7. What is a key feature of the action of ARBs?
A. They cause potassium retention
B. They block aldosterone production
C. They increase blood pressure
D. They enhance vasoconstriction

8. How does albuterol act as a bronchodilator?
A. Blocks beta-1 adrenergic receptors in the heart

B. Is a beta-2 adrenergic agonist that relaxes bronchial smooth
muscle

C. Inhibits leukotriene receptors in the lungs
D. Increases production of surfactant in the alveoli

9. What is the mechanism of action of benzodiazepines?
A. They inhibit serotonin reuptake
B. They block NMDA receptors
C. They enhance GABA effects at the GABA-A receptor
D. They inhibit dopamine synthesis

10. How does the mechanism of action of benzodiazepines
contribute to their anxiolytic effects?

A. It selectively blocks dopamine receptors

B. It enhances GABA'’s inhibitory neurotransmission
C. It inhibits norepinephrine's action

D. It activates serotonin receptors
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Explanations




1. What effect do calcium channel blockers like verapamil
have on the heart?

A. They increase heart rate
B. They decrease contractility and heart rate

C. They stimulate adrenergic receptors
D. They enhance myocardial oxygen demand

Calcium channel blockers, such as verapamil, primarily exert their effects on the
cardiovascular system by inhibiting the influx of calcium ions during depolarization of
the cardiac muscle cells. This action leads to a reduction in the force of contraction
(contractility) of the heart because calcium is essential for myocardial contraction.
Additionally, calcium channel blockers have a direct effect on the sinoatrial (SA) and
atrioventricular (AV) nodes, which slows down conduction and leads to a decrease in
heart rate. When these medications are administered, the diminished availability of
calcium reduces both the heart's contractility and its overall rate, making verapamil
particularly effective for conditions like hypertension and certain types of arrhythmias.
Thus, the option that states calcium channel blockers like verapamil decrease both
contractility and heart rate accurately reflects their pharmacodynamic profile.

2. What effect do cholecystokinin analogs have on digestive
function?

A. Inhibit gallbladder contraction

B. Stimulate secretion of digestive enzymes
C. Reduce appetite significantly

D. Increase bile salt production

Cholecystokinin (CCK) is a hormone that plays a significant role in digestion. It is
released by the cells in the small intestine in response to the presence of fatty acids and
amino acids. One of the key effects of CCK is to stimulate the exocrine pancreas to
release digestive enzymes, which include proteases, lipases, and amylases. These
enzymes are crucial for the breakdown of proteins, fats, and carbohydrates in the
digestive tract, facilitating nutrient absorption. In addition to stimulating enzyme
secretion, CCK also promotes gallbladder contraction, leading to the release of stored
bile, which is important for the emulsification and absorption of dietary fats. It does not
inhibit gallbladder contraction, nor does it increase bile salt production directly. While
CCK can have an appetite-suppressing effect, its primary and most significant role in the
digestive process relates to stimulating the secretion of digestive enzymes. Therefore, the
selection of the response highlighting the stimulation of enzyme secretion correctly
emphasizes the essential role that CCK plays in enhancing digestive function.
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3. What is the mechanism of action for the anticoagulant
dabigatran?

A. Inhibits factor Xa in the coagulation cascade

B. Inhibits thrombin by direct action
C. Inhibits platelet aggregation via COX-1 blockade
D. Enhances fibrinolysis through tPA activation

Dabigatran is an anticoagulant that functions primarily by directly inhibiting thrombin,
which is a key enzyme in the coagulation cascade. Thrombin plays a critical role in
converting fibrinogen to fibrin, which is essential for the formation of blood clots. By
binding to thrombin, dabigatran effectively prevents this conversion, thereby reducing
the clot-forming ability of the blood. This mechanism of action distinguishes dabigatran
from other anticoagulants that target different components of the coagulation system.
For instance, factor Xa inhibitors, although also effective anticoagulants, do not act
directly on thrombin. Instead, they inhibit the activity of factor Xa, which is upstream in
the coagulation cascade. Dabigatran's ability to inhibit thrombin directly leads to its use
in various conditions where anticoagulation is needed, such as atrial fibrillation and
venous thromboembolism. Understanding this mechanism is essential for clinicians when
considering treatment options for thromboembolic disorders.

4. What role does interleukin-2 play in T-cell activation that
is inhibited by cyclosporine?
A. It promotes B-cell expansion
B. It stimulates macrophage activity
C. It is critical for T-cell proliferation

D. It assists in platelet function

Interleukin-2 (IL-2) is a key cytokine involved in the activation and proliferation of
T-cells. After T-cells are activated by antigen presentation and costimulatory signals, IL-2
is produced primarily by activated T-cells and acts in an autocrine and paracrine manner.
The binding of IL-2 to its high-affinity receptor on T-cells stimulates their proliferation,
differentiation, and survival, leading to a robust immune response. Cyclosporine works
by inhibiting calcineurin, a phosphatase that is crucial for the activation of transcription
factors that ultimately lead to the synthesis of IL-2. By preventing IL-2 production,
cyclosporine effectively reduces the proliferation of T-cells, which is why it is used as an
immunosuppressive agent in various clinical settings. This role of IL-2 in T-cell
proliferation is fundamental to the immune response, making it central to the
mechanism by which cyclosporine interferes with T-cell activation and proliferation.
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5. How do opioid analgesics such as morphine achieve pain
relief?

A. By blocking NMDA receptors in the spinal cord

B. By binding to mu-opioid receptors in the CNS
C. By increasing endorphin synthesis in the body
D. By enhancing the reuptake of serotonin

Opioid analgesics, including morphine, primarily achieve pain relief by binding to
mu-opioid receptors in the central nervous system (CNS). These receptors are a type of
G-protein-coupled receptor that, when activated by opioids, produce a range of
physiological effects that modulate pain perception. When morphine binds to these
mu-opioid receptors, it leads to an inhibition of neurotransmitter release from
nociceptive primary afferent neurons, and simultaneously enhances the
hyperpolarization of postsynaptic neurons in pain pathways. This combination of actions
results in a significant reduction of the perception of pain. The mu-opioid receptors are
widely distributed in areas of the brain involved in pain processing, such as the thalamus
and the limbic system, further contributing to the analgesic and euphoric effects of these
drugs. Other options do not accurately reflect the primary mechanism of action of
opioids. Blocking NMDA receptors is more related to certain types of analgesics, but not
to morphine's mechanism. Increasing endorphin synthesis does not directly relate to the
way morphine exerts its effects; instead, morphine mimics the action of endorphins by
directly stimulating the mu-opioid receptors.

6. What pharmacological action does phenoxybenzamine
provide in pheochromocytoma treatment?

A. B1 and B2 antagonist

B. al and a2 antagonist
C. Na channel blockade

D. p receptor agonism

Phenoxybenzamine is an irreversible non-selective alpha-adrenergic antagonist that is
particularly effective in the management of pheochromocytoma, a tumor that secretes
catecholamines such as epinephrine and norepinephrine. By blocking both alpha-1 and
alpha-2 adrenergic receptors, phenoxybenzamine reduces the effects of excessive
catecholamines. The action on alpha-1 receptors leads to vasodilation and a reduction
in blood pressure, countering the hypertensive crisis commonly associated with
pheochromocytoma. The blockade of alpha-2 receptors prevents negative feedback
inhibition on norepinephrine release, ensuring a more prolonged response to the drug.
This dual antagonism is crucial because it mitigates the catecholamine-induced
symptoms, such as hypertension and tachycardia, providing symptomatic relief in
patients with this condition. Understanding the mechanism of phenoxybenzamine is
essential when considering alternative treatment options, especially in scenarios where
beta-adrenergic blockade (such as with beta antagonists) could be problematic due to
potential exacerbation of hypertension prior to adequate alpha blockade. Thus, this
therapeutic approach is specifically tailored for the unique pathophysiology of
pheochromocytoma.
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7. What is a key feature of the action of ARBs?
A. They cause potassium retention
B. They block aldosterone production

C. They increase blood pressure
D. They enhance vasoconstriction

The correct answer highlights a key feature of angiotensin II receptor blockers (ARBs),
which is their ability to block aldosterone production. ARBs function by specifically
antagonizing the angiotensin II type 1 (AT1) receptor. Angiotensin II is a potent hormone
that, among its various effects, stimulates the adrenal cortex to release aldosterone.
Aldosterone promotes sodium and water reabsorption in the kidneys, which can lead to
increased blood volume and blood pressure. By blocking the action of angiotensin II at
the AT1 receptor, ARBs reduce the secretion of aldosterone. This results in decreased
sodium and water retention, leading to lower blood volume and consequently lower blood
pressure. Thus, in clinical practice, ARBs are primarily used for managing hypertension
and heart failure, making their ability to impede aldosterone production a crucial aspect
of their mechanism of action. The other options focus on effects that are opposite to the
mechanism of ARBs. They do not retain potassium, increase blood pressure, or enhance
vasoconstriction, which are all actions contrary to the therapeutic purpose of ARBs. By
understanding that blocking aldosterone production is integral to the function of ARBs,
we can appreciate their role in hypertension management and cardiovascular protection.

8. How does albuterol act as a bronchodilator?
A. Blocks beta-1 adrenergic receptors in the heart

B. Is a beta-2 adrenergic agonist that relaxes bronchial smooth
muscle

C. Inhibits leukotriene receptors in the lungs
D. Increases production of surfactant in the alveoli

Albuterol functions as a bronchodilator by acting as a beta-2 adrenergic agonist. When
albuterol binds to beta-2 adrenergic receptors in the bronchial smooth muscle, it
activates a signaling pathway that leads to muscle relaxation. This occurs primarily
through the increase in intracellular cyclic AMP (cAMP) levels, which results in the
relaxation of smooth muscle and dilation of the airways. This therapeutic action is
particularly useful in conditions such as asthma and chronic obstructive pulmonary
disease (COPD), where airway constriction leads to difficulty breathing. By relaxing the
bronchial smooth muscle, albuterol helps to improve airflow and alleviate symptoms of
bronchospasm. The other answer choices are not relevant to albuterol’s mechanism of
action. Blocking beta-1 adrenergic receptors relates to heart function rather than
bronchodilation. Inhibiting leukotriene receptors targets inflammation rather than direct
muscle relaxation, and surfactant production mostly pertains to alveolar stability rather
than bronchodilation. Thus, understanding albuterol's role as a beta-2 agonist is key to
recognizing its effectiveness in treating respiratory issues related to
bronchoconstriction.
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9. What is the mechanism of action of benzodiazepines?
A. They inhibit serotonin reuptake
B. They block NMDA receptors
C. They enhance GABA effects at the GABA-A receptor
D. They inhibit dopamine synthesis

Benzodiazepines primarily act by enhancing the effects of the neurotransmitter
gamma-aminobutyric acid (GABA) at the GABA-A receptor. They do this by binding to a
specific site on the GABA-A receptor, which increases the frequency of chloride channel
opening when GABA binds to its receptor. This results in an increase in the inhibitory
potential of GABA, leading to a greater hyperpolarization of the postsynaptic neuron.
Consequently, the overall effect is a sedative, anxiolytic, muscle relaxant, and
anticonvulsant action, which is why benzodiazepines are commonly used to manage
anxiety disorders, insomnia, seizures, and muscle spasms. Other choices suggest
different mechanisms that do not accurately describe the action of benzodiazepines. In
particular, the option about inhibiting serotonin reuptake pertains more to the action of
SSRIs in treating depression and anxiety, while blocking NMDA receptors relates to the
mechanism of certain anesthetic agents and drugs for neurodegenerative conditions.
Inhibiting dopamine synthesis is associated with antipsychotics, which target dopamine
pathways. However, none of these accurately reflect the pharmacology of
benzodiazepines, making the enhancement of GABA-A receptor activity

10. How does the mechanism of action of benzodiazepines
contribute to their anxiolytic effects?

A. It selectively blocks dopamine receptors

B. It enhances GABA'’s inhibitory neurotransmission
C. It inhibits norepinephrine's action

D. It activates serotonin receptors

The anxiolytic effects of benzodiazepines are primarily due to their mechanism of action
of enhancing GABA (gamma-aminobutyric acid) neurotransmission. Benzodiazepines
bind to a specific site on the GABA-A receptor, a type of ligand-gated ion channel that
mediates fast inhibitory synaptic transmission in the central nervous system. When
benzodiazepines bind to their site on this receptor, they increase the frequency of
chloride ion channel opening in the presence of GABA. This leads to an influx of chloride
ions into the neuron, making it more hyperpolarized and less likely to fire. By
enhancing GABA's inhibitory effects, benzodiazepines produce a calming effect on the
brain, reducing anxiety, promoting sedation, and facilitating muscle relaxation. This
mechanism is central to their effectiveness in treating anxiety disorders, insomnia, and
certain seizure disorders, differentiating them from other drug classes that might target
different pathways, such as dopamine or serotonin systems, without enhancing
GABAergic tone directly.
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Next Steps

Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:
https://usmlestep3drugmoa.examzify.com

We wish you the very best on your exam journey. You've got this!
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