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A 68-year-old man comes to the ciinic because of tremor at rest, slowed
movement, stooped posture, and a shuffling gait. These =

getting progressively worse over the past 18 months. {Osmosis
amino acids is the precursor for the neurotransmitter

patient? " "
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Elimination too!

B Notes
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ANATOMY & PHYSIOLOGY

NERVOUS SYSTEM
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THE NERVOUS SYSTEM - Efferent dvided into somatic fvoluntary),
 Networof b, spinlcords, nrves autonomic (makntary] nervoue Good aft:
« Sensoryfafferent, integrative, motariefferent systems. . 0ood afternoon
functions = Autonomic nervous system comprised
of sympathetic, parasympathetic
Sensory/afferent nervous systems
« Receptors monitor external,intemal « Sensory receptors: structure at nerve Daily Practice
ending; detects physical environmental
onscious stimul (e, vis
touct

BT 5 questions
pressur
Integrative 15 XP

ensoryiafferent input reced You are at a friend's birthday party and they

nervous system — inform
— interpreted — respor are about to blow out the candles on their
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* Brings motor information frg
nervous system to peripher
+ Controls actions of effector
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Foundational Sciences

Anatomy
Behavioral health

Biochemistry and

nutrition

Biostatistics,
epidemiology,
population health, and
interpretation of the
medical literature

Cellular and molecular
biology

Embryology
Genetics
Histology
Micrabiology
Pathology
Pharmacology

Physiology

Basic Sciences

Organ Systems

Blood and
lymphoreticular
system

Cardiovascular system

Endocrine system

Gastrointestinal
system

Immune system

Musculoskeletal
system

Mervous system and
special senses

Renal and urinary
system

Reproductive system
and breast

Respiratory system

Skin and subcutaneous
tissue

USMLE® Step 1
Review

Biostatistics,
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population health, and
interpretation of the
medical literature

Behavioral health

Blood and
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system

Cardiovascular system
Endocrine system

Gastrointestinal

system
Human development
Immune system

Multisystem processes
and disorders

Musculoskeletal
system

Mervous system and
special senses

Pregnancy, childbirth,

and the puerperium

Renal and urinary
system

Reproductive system

and breast
Respiratory system

Skin and subcutaneou
tissue

Clinical Sciences

Clerkships

Emergency

medicine

Family medicine
Internal medicine
Meurology

Obstetrics and
gynecology

Pediatrics
Psychiatry

Surgery
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and interpretation of
the medical literature
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Blood and
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system
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system
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Gastrointestinal
system

Human development
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Musculoskeletal
system

Mervous system and
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Pregnancy, childbirth,
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Renal and urinary

system

Reproductive system
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leboard-style animated videos that meet you wherever you are in your leaming

joumey.
- - = Why leam by Osmosis
oY BEL F7P O B 2O|=8 sc29, Learning medicine is difficult. It can be overwhelming to master complex concepts and

1o put them together in the context of patient care. That's where Osmosis comes in,

Qur accurale and engaging videos help you learn what you need to know to feel
£ prepared and confident whether you're in the classroom or the clinic. Mos! importantly,
fmm Osmosis videos break down concepts in a way that's easy to understand
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Lymphatic pleural effusion p. 699 Periarteriolar lymphatic sheath (PALS) p. 96

E Transcript
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Content Reviewers
Rishi Desai, MD, MPH

Contributors

Tanner Marshall, MS, Vincent Waldman, PhD
B DigDeeper ciinicalkey Swdent
“Lymph” means “clear water” in Latin, and it describes the fluid that flows through the lymphatic vessels and lymph nodes which make up the lymphatic system.
The three major roles of the lymphatic system - the reason we need it in the first place - are that it returns fluid from the tissues back to the heart, it helps large

molecules like hormones and lipids enter the blood, and it helps with immune surveillance to keep infections from running amok.
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Book: Histology and Cell Biology: An
Introduction to Pathology, Fifth Edition
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Medical Physiology, Fourteenth Edition "Medical Physiology" Elsevier (2016)

"Physiology" Elsevier (2017)
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i= Key Takeaways . ol Al 2
i= Key y H A LH

. "Dispensable But Not Irrelevant" Science (2009)
"Lymphatic vessels and tertiary lymphoid organs" Journal of Clinical Investigation (2014)
Anergy is a state in which the immune system is unable to mount a normal immune response against a specific antigen. This may be caused by a defectin the "Genesis and pathogenesis of lymphatic vessels" Cell and Tissue Research (2003)

molecular mechanisms that initiate T-cell activation or by a block in the signal transduction pathway downstream of the T-cell receptor. "Human Anatomy & Physiology” Pearson (2018)
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Keyboard instructions: After focusing the text, use shift and left or right arrows to select, and press H to highlight. X

Mutliple myeloma is a monoclonal plasma cell cancer that arises in the bone marrow and involves mass production
of large amount of 1gG (55%) or IgA (25%).
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Hello, Hooi Ping

Osmosis Al is a conversational tool powered by generative Al and designed to support students and educators by
delivering evidence-based responses to healthcare-related questions. It is not a calculator and should not be used

to determine medication dosages.

View pointers for getting started or ask away and happy learning!

Try an example prompt. You can have Osmosis Al...

@ Generate a quiz question

Create a USMLE Step 2-
style question on the
management of an acute
asthma exacerbation.

Outline a lecture (@ Create a case study

Create learning objectives
for my lecture on acute
coronary syndrome for
second year medical
students and another set for
third year medical students,
and highlight the
differences between them.

Generate a medical ethics
and jurisprudence case
study on pediatric informed
consent and assent, and
suggest teaching points.

Ask a question & get an answer from your materials

Welcome back, Hyojin!

Q. Search for videos and notes

All topics ~

)
] Osmosis Al (2

0): Try: "Renal Physiology" @ "Amino Acids” e "Pharmacokinetics”...

Fig. 22.1 Schematic diagram ...
~ Evidence sources

Cecil Essentials of Medicine

p 693

%
~ Related Content
— VO ARDIAL INFARLTION
proses HND DR080NR A zﬂ
~Her  WePERLIPIDENIA HVPOLI: FAMILIAL HYPERCHOLESTEROLEMIY
] * T CHOLESTERDL i » | CHOLESTEROL 2.
e TRGLCERDES * | TRIGLYCENDES P g
a—
ok

Ch 71: 71: Disorders of Lipid Metabolism Clinical Presentation

2 CEZED

Dyslipidemias: Pathology revi...

Familial hypercholesterolemia

ROBBINSEKE
BASIC
PATHOLOGY Guyton and Hall
Medical

Physiolog

BHDES

KUMAR
ABBAS
ASTER
DEYRUP
DAS e JORN E. HALL
. MICHAEL E. HALL

AMA EDUCATION CONSORTIUM E

HEALTH
SYSTEMS
SCIENCE

SUSAN E. SKOCHELAK »

ANATOMY e :

FOR STUDENTS ECIL ESSENTIALS OF

EDICINE

EDWARD J. WING
FRED J. SCHIFFMAN
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Great idea! Here are some helpful analogies to remember these headache types:

Migraine = A Thunderstorm Intense, dramatic, and disruptive. It builds up (premonitory
phase|, peaks with lightning (aura), then rages with thunder and rain (severe throbbing
pain). You want to hide inside until it passes. It's unpredictable but often seasonal.

Tension-Type = A Tight Headband Constant, steady pressure all around your head—
like wearing a band that's too snug. Annoying and persistent, but you can still function.
It tightens when you're stressed, then loosens when you relax.

Cluster = A Fire Alarm at 2 AM Sudden, piercing, and absolutely unbearable. It jolts you
awake and demands immediate attention. You pace frantically trying to find relief. Then
it stops abruptly, only to return the same time tomorrow night for weeks straight—then
disappears for months.

The key distinction: Migraine wants you to rest, tension-type lets you work, and cluster
makes you pace.

Would you like me to create practice questions to test your ability to identify these
headaches in clinical scenarios, or discuss treatment options for each type?

4 )
;2 A|ZF X2, S A
H| @ H s M5 y O 00 X
L F/HHE O )
W Osmosis Al o & 2
~ Related Content
Feature Pediatric Asthma Adult Asthma
s -
Chronic airway inflammation i e ,_‘w,mw_;_p ) Ve e
with mast cells, eosinophils, Chronic airway inflammation. ‘— . n-
neutrophils, and activated T- Symptoms: cough, shortness g [
Key Features helper cells. Symptoms: of breath, wheezing, kY - - .
breathlessness, chest tightness, nighttime awakenings, ® 7:20
wheezing. coughing. night physical limitation L
awakenings, tachypnea Asthma: Clinical sciences Asthma FIGURE 25.3 Guidelines for ...
Intermittent symptoms ~ Evidence sources
<2xfweek
Persistent Intermittent: SABA use only @ Melson Essentials of Pediatrics
1mildf‘moder.a‘tefsevere}: "Rules of Pe.rsistent p 331 Asthma Treatment; Approach to Therapy
Classification Two" — daytime symptoms (mild/moderate/severs):
Timeline =2xfweek OR nocturnal Based on symptoms, El Obstetrics & Gynecology Morning Report
awakenings =2x/month nighttime awakenings, SABA
For ages 0-4: =4 wheezing use, physical limitation, and A 27-Year-Old Woman With History of Asthma
episodes in past year lasting =1 PFT measures
day. affecting sleep, with positive @ Anesthesiology and Critical Care Morning Report
asthma predictive index ) )
p 56 Case 7: An B-Year-Old Boy With a History of Asthma
Stepwise by age groups: 0-4 Step 1: SABA as needed :
years, 5-11 years, 12+ years Step 2: Low-dose ICS ~ Follow-up guestions
Intermittent: SABA as needed Step 3: Low-dose ICS/LABA
Persistent: Inhaled or moderate-dose ICS What are common ICS side effects and how do you counsel pediatric patients?
¥ p P
corticosteroids (ICS) preferred for =~ Step 4: Moderate-dose
Treatment = . s 2
reate a clinical scenario for assessing asthma control in a 7-year-old.
Approach all ages ICS/LABA Create a cli L fi g asth trol 7-y \d
PP Moderate: ICS + long-acting Step 5: High-dose
bronchodilator (LABA) ICSILABA. consider How do you teach the 'Rules of Two' concept to nursing students effectively?
Severe: High-dose ICS + LABA omalizumab for allergies
Reassess in 4-6 weeks; step Step 6: Add systemic e e : - 3
o What are red flags indicating step-up therapy is needed in persistent asthma?
down after 3 months of control glucocorticoids
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Clinical Scenario Question:

A 58-year-old male presents to the emergency department with crushing chest pain
radiating to his left arm for the past 45 minutes. His initial 12-lead ECG shows ST
depression in leads WV2-V4 but no ST elevation. Cardiac biomarkers are pending.
Despite treatment, his symptoms persist. You suspect an acute coronary occlusion
that may not be evident on the standard 12-lead ECG.

Which additional ECG leads would be MOST appropriate to obtain, and which
coronary artery occlusion are you attempting to identify?

A. Leads \V7-V9; left anterior descending artery occlusion

B. Leads V7-V9; left circumflex artery occlusion

C. Right-sided precordial leads (V3R-VER): left circumflex artery occlusion
D. Right-sided precordial leads (V3R-V6RY); right coronary artery occlusion
» Click to reveal answer and rationale

Would you like me to create additional questions at different cognitive levels or
focusing on other ECG-coronary artery correlation patterns?

m & 2
~ Related Content

FATROLOSY - CRASHARY RRTERY b1

Fig. 17 2Placement of leads ..  ECG cardiac infarction and is...

Coronary artery disease: Pat...

EERT

A A1 S-S

Create a 60-min lesson plan on headaches including key learning outcomes, key
concepts, teaching activities and assessment

W Osmosis Al

60-Minute Lesson Plan: Headache
Disorders

Learning Outcomes

By the end of this lesson, learners will be able to:

1. Differentiate between primary headache disorders (migraine, cluster, tension)

2. Describe the pathophysiology of migraine, including the role of the
trigeminovascular system

3. Recognize key clinical features that distinguish migraine from cluster headache

4. Apply diagnostic criteria for common headache types

Key Concepts

Epidemiology & Impact

» Headaches affect the majority of people; ranked in top 10 causes of disability
worldwide

* Migraine affects 18% of women and 6% of men annually (28 million Americans)

* Accounts for 4-5% of primarv care visits. 30% of neuroloav referrals

- »

W Osmosis Al

Community-Acquired Pneumonia:
Unfolding Case

Part 1: Initial Presentation

Patient: Marcus Chen, 68-year-old male
Chief Complaint: "I've had a terrible cough and fever for 2 days"

History: Marcus reports abrupt onset of high fever (39.5°C), shaking chills, and
productive cough with yellowish sputum. He mentions sharp chest pain that worsens
with deep breathing. He has a history of COPD and occasional alcohol use.

Vital Signs:
s Temp: 39.5°C, HR: 102, RR: 28, BP: 128/82, Sp02: 89% on room air

Physical Exam: Decreased breath sounds right lower lobe, dullness to percussion,
pleural friction rub audible

Questions for students:

1. What are the key clinical features suggesting bacterial pneumonia?
2. What risk factors does Marcus have?

3. What initial diagnostic tests would you order?

» Teaching Points - Part 1
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Ask Osmosis Al

o Grounded in trusted Elsevier sources -- not the open web @

Acute coronary syndrome: Clinical sciences @ St

Studying acute coronary syndrome: clinical sciences? ~
View in library v EojZsid e we

§|’E 3-7| -’Ic-xE-l @  Explain this simply
H|C| 22|

1= Summarize high-yield points —’F—Rs_lll*nl LH-g Rcllt
2712A(0]2)

] Quiz me with board-style questions ﬁ EI.OEI oI #_I =
%EH AI 9'. C AHA]

— OO

5] Create flashcards
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Ask Osmosis Al

v Grounded in trusted Elsevier sources -- not the open web @

Studying acute coronary syndrome: clinical sciences?

Osmosis Al il} W Oomosis A
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« Related Content & Evidence, Follow-up Question
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~ Related Content

HEART BTTAG

o pavemein jurspenaed (471 E PATHOLOGY ~ CORGMARY ARTERY [
e UmR e e K?‘ = mz’mwmum}ln(mmh w2
e R o
= 12 o
ME|M: &KX FIG. 9.14 Complications of m... Myaocardial infarction Coronary artery disease: Path...

~ Bvidence sources

Robbins & Kumar Basic Pathology
p319 Ch3 9 Heart

Ischemic Heart Disease; Myocardial Infarction - Consequences and Complications of
Myocardial Infarction

@ Cardiology Secrets

p 145 Ch 17: Chapter 17: ST-elevation myocardial infarction
14. Which patients should not be treated with beta-blocker therapy?

~  Follow-up guestions
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v e Y 2A
HE SGLT2 2 H|H| (Empagliflozin, Dapagliflozin, &£ Canagliflozin)
=Z:

* SGLT2 YAHE MEH Y/E 30-40% H2

o MBA AL ZIA B3 AUS

X

I AT ATE 2R

ELSEVIER

Type 2 Diabetes Management: Selecting Glycemic Targets
and Choosing the Right Therapy
7 Are additional glucose-lowering medications only added to

Fig. 14.1 American Diabetes Association recommendations for overall
approach to use of glucose-lowering medications in type 2 diabetes. Alc,
hemoglobin Alc; ASCVD, atherosclerotic cardiovascular disease; CKD,
chronic kidney disease; CVD, cardiovascular disease; eGFR, estimated
glomerular filtration rate; HF, heart failure; TZD, thiazolidinedione. (Adapted
from American Diabetes Association. 9. Pharmacologic approaches to
glycemic treatment: Standards of Medical Care in Diabetes—2021. Diabetes
Care. 2021;44[Suppl 1]:5111-5124)

Description

SGLT-2 inhibitors have been shown in several studies to slow the progression
of CKD in patients with type 2 diabetes. The ADA preferentially recommends

the use of an SGIT-2 inhibitor with evidence of imnrovina CKD outcomes in

ODI é:!- AI‘E“ )\I LI'E.l 2: ral'_':r_%:l el 2= ﬂ metformin in response to an elevated Alc?
Al 1: MEME SHISHH2E St ( T L 8 Pyt At ) ~  Follow-up questions
High-Risk or CKD or HFT NG
ghxt Mg E = | SGLT2 YAH|2t GLP-1 HEX[2| 238 % S7|A4E us Xtg WHET|
Wﬁw-lnlﬁw
« 62H 4, F28 Pud 5 L cr = 5
T ST ¥ ofS MEHO|| CH3t T2t 23 571 MMt

« HbAlc:8.2% Gane e [m_J + — i —

o BT o2 EX 201 1000mg 12 28] i HEX=3 EjY XS 2[5t oFE ME AlLt2|2 FIft7]

o A|2 FICh 8HES 24 MEH (LVEF 35%)
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Acute coronary syndrome: Cli... Coronary artery disease: Path...
~ Evidence sources
Cecil Essentials of Medicine
p 88 Ch 8: 8: Coronary Heart Disease Diagnosis

p 9l Ch 8 8: Coronary Heart Disease Treatment

Cf MEZM I, 1L avF S 20 sTEH
3 EM=(PC)O| 7t=

ot HRO0IC

S)dl TEe 2ME A5l
E &5 <

—

Fig. 14.1A comprehensive ap...



Tsr @R

uu < o Mo

Tioge T

L N mﬁlo

A omrw 3

— T=<f %l

L R iy

Gl 0 Ften ool

ER] ~ =
uuoidl  m N

o ®

uo Fxog & oL

N M.__ POz K| .ﬁrw jor

A nE < o Pl

o] =i W™ dim

KM & oy
=

A
— 10
o Eilis g ik
.ATE+

= up™ SigeD  mp
M kor T Tz
oros g < KN g of
ol $F W KHOH o 3= ZoFo K
oKl HoKKUN <FRT fof & ofn

o o o o
or ol m._
07 -
0~ _
I -
ofF N OH

— 00 _NO

*l H.MO W._ = iy I+ wq
ol = H ol N

=1 o T OoHuo
M 1O J|4 | KU o

4r <o
H <D<+ od 10F B0

Osmosis
ﬁ
B
2

45

ELSEVIER



Osmosis 57| =

2 https://help.osmasis.org/en/ a A g o ] o= % -

Advice and answers from the Osmosis Team

Q Search for articles...

Osmosis 101: Content, Tools and Resources for Everyone
@ Learn about the content, tools, and resources Osmaosis offers to help thousands of Health Professionals...

“:_‘)‘ By Caleb and 3 others + 11 articles

Your Account

[ Create an Osmosis Account in seconds, use it with the Web and Mobile Applications. - — -1 [ |
BE e OsmosisA|E S5 &8 &
y ¥ Oy Lingsey and b others * 13 articles

o]

Osmosis Library

Learn concepts using Osmosis videos, quizzes, and related resources. Browse by organ system, subtopic,... . EI A A
01'3 By Tina and 3 others * 13 articles osmOSIs -
Workspaces

.g.g. Get everything organized: Get videos, questions, and resources for slides. Create integrated notes,...

&1':) By Heidi and 3 others + 15 articles

Flashcards, Questions, and Spaced Repetition
O Quiz yourself with flashcards via spaced repetition to retain what you learn. Test your mastery using...

“3:.) By Caleb and 5 others « 30 articles

E L S E b I E Study Schedule
© Make 2 schedule in seconds, basad an your timeline. Get recommended resources and practice question...

01'3 By Julie and 3 others = 7 articles OsmOSis xf% -o:!-g xI
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