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=##4 Thought Questions 1 and 2
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Inflammaging
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Characteristics of a Cancer Cell

Proto-Oncogenes, Oncogenes, and Tumor Suppressor Genes

Uncontrolled Proliferative Signaling
Evading Growth Suppressors

Genomic Instability

Enabling Replicative Immortality
Resisting Cell Death

Promotion of Angiogenesis
Invasive and Metastatic Ability

Recently Identified Cancer Cell Characteristics

Evasion of Immune Destruction

Cancer Cell Metabolic Alterations
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GENOTYPING IN CANCER DIAGNOSIS AND TREATMENT
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PEDIATRIC CONSIDERATIONS

Theresa Kyle

Overview of Pediatric Cancer

Leukemias
Bone Tumors




Nervous System Tumors
GERONTOLOGICAL CONSIDERATIONS
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THE CLINICAL CONTEXT
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Organizing Principles of the Circulatory System

The Pulmonary Circulation

The Systemic Circulation

Structure and Properties of Blood Vessels

General Structure of Blood Vessels
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Plaque growth and aneurysm formation

Risk Factors for Atherosclerosis
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Endothelial vulnerability
Dyslipidemia: Altered blood lipoprotein levels

Hypertension

Smoking
Diabetes mellitus

Interactions among risk factors
Inflammation

Genetics of familial hypercholesterolemia
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Distribution of Vascular Resistance in the Systemic Circulation
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Regulation of Blood Pressure

Overview of Blood Pressure Control

Maintenance of Vascular Smooth Muscle Tone: Intrinsic, Neural,

and Local Mechanisms

The cellular basis of vascular smooth muscle control

Vascular autoregulation
Extrinsic vascular regulation

Neural and endocrine mediators that regulate vascular smooth
muscle contraction and arteriolar resistance

Local mechanisms of vascular smooth muscle control

Integration of Mediators Regulating Peripheral Resistance

Baroreflexes and Circulatory Control

Long-Term Blood Pressure Control by Hormones That Control




Blood Volume and Vascular Tone
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Pathophysiology of Elevated Vascular Resistance: Hypertension

Definition and Causes of Hypertension

Hypertension Damages Several Organs

Management of Hypertension

Pathophysiology of Decreased Blood Pressure and Peripheral
Resistance: Shock

Definition of Shock
Common Shock Progression

Compensated shock

Decompensated shock

Irreversible shock and circulatory collapse
Forms of Shock

Hypovolemic shock
Distributive shock

Cardiogenic shock

Obstructive shock

Management of Shock
=+ Thought Questions 9-11
PROPERTIES AND DISORDERS OF CAPILLARIES
Overview of Capillary Structure and Function

Principles Governing Capillary Fluid Exchange

Lymphatics

Principles Governing Capillary Fluid Movement and Edema
Formation

=% Thought Question 12
PROPERTIES AND DISORDERS OF VEINS

Overview of Venous Structure and Function, and Vulnerability to
Pressure Elevations




Venous Disorders

Varicose Veins

Deep Venous Thrombosis

=4 Thought Questions 13 and 14
PEDIATRIC CONSIDERATIONS

Randall L. Johnson
Embryological Development of the Circulatory System

Blood Pressure and Pediatric Hypertension
GERONTOLOGICAL CONSIDERATIONS

Susan Krekun and Linda L. Herrmann

Vascular Changes with Aging
Aging-Associated Vascular Disorders

: CASE STUDY 9.1
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CASE STUDY 9.2
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David A. Roberts and Michelle Zappas
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Fruzsina K. Johnson, Robert A. Johnson, and Spencer A. Rhodes




THE CLINICAL CONTEXT

OVERVIEW OF CARDIOVASCULAR STRUCTURE AND
FUNCTION

Homeostatic Functions of the Heart

Structural Organization of the Heart
Cardiac Chambers and Valves

Membranes Protecting the Heart
Structure of the Heart Wall
Overview of Myocardial Cell Structure

Myocardial Oxygen Supply and Demand

CARDIAC ELECTROPHYSIOLOGY AND
PATHOPHYSIOLOGY

Myocardial Cell Ion Channels and Transporters
Structure of the Cardiac Conduction System

Cardiac Cell Action Potentials

Refractory Periods in Contractile Cardiac Muscle Cells
Supranormal Period in Contractile Cardiac Muscle Cells

Slow-Response Action Potentials in Pacemaker Cardiac Muscle
Cells

##2 Thought Questions 1 and 2
Functional Aspects of Cardiac Action Potentials

Slope of Phase 4 Depolarization in the SA Node Cells Regulates
Heart Rate

Pharmacological slowing of the heart rate by HCN inhibition

Cardiac Action Potentials Determine Conduction Speed in the
Heart

AV node conduction slows action potential propagation to the
ventricles

Alterations of fast-response action potentials can also influence
action potential conduction

L-Type Ca?* Channels Play Multiple Roles in Cardiovascular




Function
s Thought Question 3
The ECG: Record of Cardiac Electrical Activity

Disorders of Cardiac Electrical Activity (Arrhythmias or
Dysrhythmias)
General Mechanisms of Arrhythmias
Altered impulse formation: Native and latent pacemakers,
escape rhythms
Ectopic pacemakers, triggered activity, and premature beats

Conduction blocks and reentry

Bradyarrhythmias

Sinus bradycardia and escape rhythms
AV conduction blocks

Tachyarrhythmias

Supraventricular versus ventricular tachycardias
Atrial Fibrillation
Definition

Mechanisms of atrial fibrillation
Functional consequences of atrial fibrillation

Ventricular Arrhythmias
Genetic Disorders Associated With Arrhythmias

Brugada syndrome
Long QT syndromes

%4 Thought Questions 4 and 5
CARDIAC PERFORMANCE PHYSIOLOGY
Cardiac Muscle

Histology
Parameters of Cardiac Function

Excitation—Contraction Coupling

Contractility, Preload, and Afterload: Determinants of Pump




Function and Stroke Volume

Sympathetic activity increases force of contraction and rate of
relaxation

Increase in preload increases stroke volume

Increased contractility augments preload effects on performance

Digitalis increases cardiac contractility by increasing
intracellular calcium

Increased afterload reduces stroke volume

Summary: Determinants of Cardiac Output
44 Thought Questions 6-8
Cardiac Cycle

Viewing the Cardiac Cycle Using Pressure—Volume Loops

%4 Thought Question 9
CORONARY BL.OOD FLOW ANDISCHEMIC HEART DISEASE
Cardiac Vasculature

Coronary Arteries

Coronary Veins

Cardiac Oxygen Supply and Demand

Determinants of Cardiac Oxygen Supply

Determinants of Cardiac Oxygen Demand

Coronary Artery Disease

Acute Coronary Syndromes
Non-ST-Elevation Myocardial Infarction and Unstable Angina

ST-Elevation Myocardial Infarction

Patterns of Ischemic Heart Disease in Women

Sequelae Associated with Myocardial Infarctions
42 Thought Questions 10 and 11
HEART FAILURE
Left-Sided Heart Failure
Left Ventricular Failure With Reduced Ejection Fraction




Heart Failure Stimulates Neurohormonal Compensation

Left-Sided Heart Failure Effect on Lung Vascular Volumes and
Pressures

Left Ventricular Failure With Preserved Ejection Fraction

Right-Sided Heart Failure

Management of Heart Failure

%4 Thought Questions 12 and 13
STRUCTURAL CARDIAC DISORDERS

Normal Structure of the Heart and Cardiac Valves

Valve Diseases

Types of Cardiac Murmurs

Aortic Valve Dysfunction

Aortic stenosis

Aortic regurgitation

Mitral Valve Dysfunction
Mitral stenosis

Mitral regurgitation

Mitral valve prolapse
Cardiomyopathies

Hypertrophic Cardiomyopathy
PEDIATRIC CONSIDERATIONS

Fruzsina K. Johnson, Robert A. Johnson, Spencer A. Rhodes, and Mary
B. Mehta

Normal Cardiac Development

Principles of Developmental Cardiac Anomalies
GERONTOLOGICAL CONSIDERATIONS

Susan Krekun

Age-Related Changes in Cardiac Structure

Age-Related Changes in Cardiac Function




Summary of Age-Related Cardiac Changes

CASE STUDY 10.1
A Patient With Heart Failure Symptoms
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Lisa Rathman

CASE STUDY 10.2
A Patient With Angina

David A. Roberts
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CASE STUDY 10.3
A Patient With Atrial Fibrillation

Linda W. Good
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1. LUNGS

Nancy C. Tkacs, Charrell S. Porter, and Nicholas A. Barker

THE CLINICAL CONTEXT
OVERVIEW OF LUNG STRUCTURE AND FUNCTION

Structures of the Respiratory System
Mechanisms of Respiration
Anatomy and Histology of Airways and Alveoli

Mechanisms of Lung Protection

Cystic Fibrosis: A Genetic Disorder that Compromises Lung
Protection




Lung Volumes and Capacities

Lung—Chest Wall Interactions
Pleural Effusion

=% Thought Questions 1-3

COMPLIANCE OF THE LUNGS AND CHEST WALL IN
HEALTH AND DISEASE

Surfactant and Lung Compliance
Emphysema

Diseases of Decreased LLung Compliance
Idiopathic Pulmonary Fibrosis
Chest Wall Compliance
=+ Thought Question 4
AIRWAY RESISTANCE

Overview of Airway Resistance

Forced Expiratory Maneuvers are Used to Assess Airway Resistance
Concepts in Obstructive LLung Disease
Asthma

Chronic Obstructive Pulmonary Disease
Obstructive Sleep Apnea
=4 Thought Questions 5-7
GAS EXCHANGE IN THE LUNGS
Overview of Gas Exchange

Oxygen—Hemoglobin Dissociation Curve
Influences on the Oxyhemoglobin Dissociation Curve
Effects of partial pressure of carbon dioxide and pH

Effect of 2,3-diphosphoglycerate
Effects of temperature

Hypoxia and Hypoxemia

Generalized Hypoventilation
Ventilation/Perfusion (V' '/Q") Mismatch




Shunt
Diffusion Limitation
##1 Thought Questions 8 and 9
LUNG VASCULAR CONSIDERATIONS

Cardiac Consequences of Pulmonary Disease

Pulmonary Embolism

Pulmonary Edema

Pulmonary Hypertension

%4 Thought Questions 10 and 11
PEDIATRIC CONSIDERATIONS

Randall L. Johnson

Lung Development
Respiratory Problems Associated with Preterm Birth

Lung Concerns in Infancy
Childhood Asthma
GERONTOLOGICAL CONSIDERATIONS

Ingrid Deming and Alison Fife

Pneumonia

Chronic Obstructive Pulmonary Disease (Chronic Bronchitis and
Emphysema)

== CASE STUDY 11.1
ﬁ A Child With Asthma

Stephanie L. Carper

CASE STUDY 11.2
A Patient With Chronic Bronchitis

Linda W. Good
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12. KIDNEYS

Connie B. Scanga and Nancy C. Tkacs

THE CLINICAL CONTEXT

OVERVIEW OF KIDNEY STRUCTURE AND FUNCTION
The Kidney and Homeostasis

Overview of Body Fluid Compartments
Water: The Solvent of Body Fluids
Distribution of Fluids in the Body
Water Movement Between Fluid Compartments

Kidney Structure
Nephron Structure

Glomerular Function

Glomerular Vascular Structure and Glomerular Filtration
Barriers

Peritubular Capillary Reabsorption and Secretion

Understanding Renal Clearance and Glomerular Filtration Rate
s Thought Questions 1 and 2
GLOMERULAR INJURIES

Glomerular Injury by Immune Mechanisms
Diabetic Nephropathy

Hypertensive Nephropathy

=+ Thought Questions 3 and 4

REGULATION OF RENAL BL.OOD FL.OW AND
GLOMERULAR FIL TRATION RATE




Autoregulation of Renal Blood Flow
Extrinsic Regulation of RBF and GFR
Importance of eGFR as the Indicator of Renal Function
Factors Reducing RBF and GFR in Disease States
=+ Thought Questions 5 and 6

STRUCTURE AND FUNCTION OF THE RENAL TUBULE
Tubular Transport Overview

Segmental Tubular Processing

Proximal Tubule

Loop of Henle
Distal Tubule
Late Distal Tubule and Collecting Duct
42 Thought Questions 7 and 8
REGIONAL KIDNEY FUNCTION
Corticomedullary Osmolarity Gradient

Production of Concentrated Urine and Homeostatic Regulation of
Urine Composition and Osmolarity

CONCEPTS IN FILUID, ELECTROLYTE, AND ACID-BASE
BALANCE

Renal Compensation in States of Hypovolemia and Hypotension
Renal Compensation in States of Hypervolemia and Hypertension
#s Thought Question 9

ACUTE KIDNEY INJURY-CHRONIC KIDNEY DISEASE
CONTINUUM

Assessment of Kidney Function

Mechanisms and Manifestations of Acute Kidney Injury
Kidney Stones

s Thought Question 10

Mechanisms and Manifestations of Chronic Kidney Disease

End-Stage Renal Disease




%4 Thought Questions 11-13
APOL1 and CKD Progression

PEDIATRIC CONSIDERATIONS

Theresa Kyle

Urinary System Development
Pediatric Disorders of Urinary Tract and Kidneys
GERONTOLOGICAL CONSIDERATIONS

Ryan Prince
Age-Related Changes in the Kidne

Clinical Considerations in Older Adults

Summary of Age-Related Concerns

=< CASE STUDY 12.1
ﬁ A Patient With Chronic Kidney Disease

Kim Zuber and Jane S. Davis

=== CASE STUDY 12.2
ﬁ A Patient With a Kidney Stone
Kim Zuber and Jane S. Davis
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13. GASTROINTESTINAL TRACT

Wilson Crone




THE CLINICAL CONTEXT
OVERVIEW OF GASTROINTESTINAL STRUCTURE AND
FUNCTION

Alimentary Canal Structure and Motor Activity

Neural, Humoral, and Immune Regulation of Gastrointestinal

Function

Gastrointestinal Innervation

Gastrointestinal Hormones and Mediators Modulate
Gastrointestinal Function

Gastrointestinal Amine Neurotransmitters and Mediators

Gastrointestinal Immunology
#2 Thought Questions 1-3

PROPERTIES AND DISORDERS OF DIGESTIVE TRACT
ORGANS

Mouth
Salivary Glands

Esophagus
Disorders of the Esophagus

Esophageal obstruction

Esophageal varices

Esophagitis and gastroesophageal reflux disease
Esophageal cancer

Stomach
Disorders of the Stomach
Peptic ulcers
Gastroparesis
Vomiting
=54 Thought Questions 4 and 5

Small and Large Intestines

Pancreas



Acute pancreatitis
DIGESTION AND ABSORPTION

Overview of Macronutrient Digestion and Absorption

=% Thought Questions 6 and 7

Principles of Micronutrient Absorption

Principles of Fluid and Electrolyte Absorption
IMMUNE-RELATED GASTROINTESTINAL DISORDERS
Celiac Disease
Inflammatory Bowel Disease
ABDOMINAL PAIN PATTERNS
Irritable Bowel Syndrome

Hemorrhoids

INTESTINAL FAILURE AND SHORT BOWEL SYNDROME
##1 Thought Questions 8 and 9

MALNUTRITION AND OBESITY

Lynch Syndrome

PEDIATRIC CONSIDERATIONS

Randall L. Johnson

Gastrointestinal Development and Function in Childhood

Gastroenteritis

Gastroesophageal Reflux

Hypertrophic Pyloric Stenosis

Intussusception

Hirschsprung Disease
GERONTOLOGICAL CONSIDERATIONS

Rosanna Reda

Age-Related Changes of the Gastrointestinal Tract

Age-Associated Alterations in Mastication
Dysphagia




Gastroesophageal Reflux Disease in Older Adults
Altered Digestion

Peptic Ulcer Disease

Constipation
Diverticular Disease

=== CASE STUDY 13.1
ﬁ A Patient With Peptic Ulcer Disease

Amanda Chaney and Michelle Zappas

=== CASE STUDY 13.2
ﬁ A Teenage Boy With Celiac Disease

Amanda Chaney and Michelle Zappas
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14. LIVER

Jennifer Andres, Adam Diamond, Kimberly A. Miller, Nicole E.
Omecene, and Dusty Lisi

THE CLINICAL CONTEXT
OVERVIEW OF LIVER STRUCTURE AND FUNCTION
Liver Structure
Liver Cells
##1 Thought Questions 1 and 2
Liver Function




Energy Metabolism

Synthetic Processes of the Liver
##1 Thought Questions 3 and 4
Liver Clearance Mechanisms
Metabolism of bilirubin

Hormone and drug (xenobiotics) metabolism
%4 Thought Question 5
Other Functions of the Liver

Reticuloendothelial system

Vitamin and mineral storage

Regenerative capacity
LIVER DISORDERS

Measures of Liver Function and Dysfunction
Acute Liver Disorders

Acute Liver Toxicity and Failure
Acute Cholestasis

Viral Hepatitis

Hepatitis A

Hepatitis B

Hepatitis C
##2 Thought Questions 6 and 7
Chronic Liver Disorders

Alcoholic Liver Disease
Nonalcoholic Fatty Liver Disease
=%4 Thought Questions 8 and 9
Hereditary Hemochromatosis
PEDIATRIC CONSIDERATIONS

Mariah Morris and Nicole E. Omecene

Fetal and Childhood Liver Development




Hyperbilirubinemia
Other Liver Disorders Presenting in Children

Nonalcoholic Fatty Liver Disease
GERONTOLOGICAL CONSIDERATIONS

Heather Givans

Aging and Hepatitis C

Alcoholic Liver Disease

Nonalcoholic Fatty Liver Disease

Drug-Induced Liver Injur

Autoimmune Hepatitis
Primary Biliary Cholangitis (Primary Biliary Cirrhosis)

Hepatocellular Carcinoma

CASE STUDY 14.1
A Patient With Hepatitis A Virus Infection

Amanda Chaney and Michelle Zappas

ﬁ CASE STUDY 14.2

A Patient With Nonalcoholic Fatty Liver Disease

Amanda Chaney and Michelle Zappas
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15. NERVOUS SYSTEM

Nancy C. Tkacs, Peggy A. Compton, and Kara Pavone




THE CLINICAL CONTEXT

OVERVIEW OF NERVOUS SYSTEM FUNCTION AND
NEUROANATOMY

Nervous System Function

Anatomy of the Nervous System

Cortical Anatomy and Functional Regions
Basal Ganglia and Thalamus

Limbic System

Connections Between the Central Nervous System and the
Periphery
Structural Brain Protection

Neurons
The Functional Units of the Brain
Electrically Excitable Cells

##2 Thought Questions 1-3

Synaptic Transmission
Synapse Structure

Electrical and Chemical Events of Synaptic Transmission
Neurotransmitter Receptors

Termination of Synaptic Transmission

=%4 Thought Questions 4-7
NEUROTRANSMITTERS

Two Main Transmitter Families

Glutamate
Gamma-Aminobutyric Acid

Epilepsy results from excessive excitation or insufficient
inhibition
=+ Thought Questions 8 and 9

Neuromodulatory Transmitters: Amines
Acetylcholine




Catecholamines

Dopamine
Norepinephrine

Serotonin
Histamine
Neuromodulatory Transmitters: Peptides
Opioid Peptides
Orexins
Application of Neurotransmitter Concepts

Summary of Neurotransmitter Concepts
4 Thought Questions 10-12

SENSORY NEUROPHYSIOLOGY
Overview of Spinal Cord Anatomy

Somatic Sensory Function

Dorsal Column/Medial Lemniscus System

Spinothalamic Tract System

Pathological States of Sensory Function
s Thought Questions 13 and 14
PAIN
Neurophysiology of Pain

Nociceptors

Spinothalamic Tract Neurons

Ascending Pain Pathways: A Site of Pain Modulation

Descending Pain Modulation

Sensitization

Referred Pain

Pharmacological Modulation of Pain
Nonpharmacological Modulation of Pain
% Thought Questions 15-17

SPECIAL SENSES: VISION AND HEARING




Visual System
Auditory System

MOTOR ACTIVITY AND MOVEMENT DISORDERS
Motor Neurons and the Neuromuscular Junction

Lower Motor Neuron L.esions

Spinal Cord Reflex Circuits
Motor Pathways from the Pons and Medulla

Motor Pathways from the Cortex and Midbrain

Accessory Systems in Motor Control
The Basal Ganglia
The Cerebellum
Summary of Motor Disorders
4 Thought Questions 18-20
HIGHER FUNCTIONS OF THE NERVOUS SYSTEM
Functional Anatomy of Cognition and Behavior

Brain Mechanisms of Stress
Neurobiology of Depression, Anxiety, and Substance Use Disorders

Depression
Anxiety
Substance Use Disorders
=+ Thought Questions 21-24
PEDIATRIC CONSIDERATIONS

Melissa Assaf

Overview of Brain Development

Spinal Muscular Atrophy

Pediatric Seizures and Epilepsies

Developmental Delay
Headaches

Concussion



GERONTOLOGICAL CONSIDERATIONS

Linda L. Herrmann

Aging and Structural Changes in Cerebral Cortex

Cognitive Dysfunction
Neurodegenerative Disorders

Vascular Disease

Gait Dysfunction
Aging and Sense Organs

CASE STUDY 15.1
A Teenage Girl With Migraine

|

Michelle Zappas and Colleen Diering

CASE STUDY 15.2
A Child With a Seizure Disorder

Melissa Assaf and Katherine Edwards

¥

CASE STUDY 15.3
A Patient With Depression

Linda W. Good
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16. USCULOSKELETAL SYSTEM

Connie B. Scanga and Joseph J. Curci




THE CLINICAL CONTEXT
OVERVIEW OF BONES AND SKELETAL PHYSIOLOGY

Bone Histology

Osteogenesis and Bone Remodeling

=+ Thought Questions 1 and 2
BONE FRACTURES

Types of Fractures

Fracture Healing

Recovery from Fracture

##2 Thought Questions 3 and 4
JOINTS

Functional Classification

Structural Classification

Fibrous Joints

Cartilaginous Joints

Synovial Joints

%4 Thought Questions 5 and 6
STRAINS AND SPRAINS

Ankle Sprains
Structure and Conditions of the Knee

Anatomy of the Knee

Ligamentous and Meniscal Injuries of the Knee

Medial ligament tears
Lateral ligament tears

Cruciate ligament tears
Meniscal injuries
=+ Thought Questions 7 and 8
HERNIATED DISC DISEASE
Pathophysiology of Disc Herniation

Anatomical Correlations




Clinical Presentation and Management
CUMULATIVE TRAUMA DISORDERS
Causes of Cumulative Stress Injury

Clinical Syndromes
Carpal Tunnel Syndrome

Cubital Tunnel Syndrome

Lateral Epicondylitis

Trigger Finger
Hip Bursitis
Thoracic Qutlet Syndrome

=4 Thought Questions 9 and 10
PEDIATRIC CONSIDERATIONS

Theresa Kyle

Musculoskeletal Development
Youth Sports and Musculoskeletal Injuries

Genetic Musculoskletal Conditions
GERONTOLOGICAL CONSIDERATIONS

Rudy Tassy
Aging and Muscle Integrity: Sarcopenia and Frailty
Bone Density And Osteoporosis
Joint Disorders In Older Adults
Parkinson Disease and Pisa Syndrome

CASE STUDY 16.1

A Patient With a Sprained Ankle
Allison Rusgo and Michelle Zappas

CASE STUDY 16.2
A Patient With Acute Gouty Arthritis

Michelle Zappas and Allison Rusgo
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17. ENDOCRINE SYSTEM

Christine Yedinak, Carolina R. Hurtado, Angela M. Leung, Meredith
Annon, Hanne S. Harbison, Diane L. Spatz, Gioia Petrighi Polidori, and
Victoria Fischer

THE CLINICAL CONTEXT

PRINCIPLES OF ENDOCRINE FUNCTION
Christine Yedinak

Hormone Structures
Cell Signaling by Hormones

Circulating Hormone Levels
Hormone Control Axes

=41 Thought Questions 1 and 2

HYPOTHALAMUS AND PITUITARY GLAND
Christine Yedinak

STRUCTURE OF THE HYPOTHALAMUS
FUNCTIONS OF THE HYPOTHALAMUS
Thirst and Fluid Balance Control

Regulation of Uterine Contractility
Regulation of Body Energy Balance and Weight




=#4 Thought Questions 3-5
DEVELOPMENT OF THE HYPOTHALAMUS AND
RELATIONSHIP WITH THE PITUITARY GLAND

ENDOCRINE CELLS OF THE ANTERIOR PITUITARY
Corticotroph Cells: Adrenocorticotrophic Hormone

Corticotroph Dysfunction

Lactotroph Cells: Prolactin
Lactotroph Dysfunction

Somatotroph Cells: Growth Hormone

Somatotroph Dysfunction

Gonadotroph Cells: Luteinizing Hormone and Follicle-Stimulating
Hormone

Gonadotroph Dysfunction
Thyrotroph Cells: Thyroid-stimulating Hormone
Thyrotroph Dysfunction
POSTERIOR PITUITARY HORMONES
Vasopressin: Antidiuretic Hormone

Diabetes Insipidus

Syndrome of Inappropriate Antidiuretic Hormone Secretion

Oxytocin
%4 Thought Questions 6 and 7

ADRENAL GLANDS
Christine Yedinak

DEVEL OPMENT, STRUCTURE, AND FUNCTION OF THE
ADRENAL GLANDS

ADRENAL CORTEX ZONES AND HORMONES
Zona Glomerulosa: Aldosterone

Hypoaldosteronism

Primary Aldosteronism




Z.ona Fasciculata: Glucocorticoids and Cortisol Production
Adrenocortical Dysfunction

Hypocortisolism (Adrenal Insufficiency)
Adrenal hypercortisolism
Zona Reticularis: Androgens
ADRENAL MEDULLA AND CATECHOLAMINES
Adrenomedullary Dysfunction
s Thought Questions 8-10

PEDIATRIC CONSIDERATIONS: HYPOTHALAMUS,
PITUITARY, AND ADRENAL GLANDS

Randall L. Johnson

Endocrine Control of Growth

Genetic Disorder: Congenital Adrenal Hyperplasia
GERONTOLOGICAL CONSIDERATIONS: HYPOTHALAMUS,

PITUITARY, AND ADRENAL GLANDS

Stacy M. Alabastro and Linda L. Herrmann

Decline in Growth Hormone
Adrenal Gland Changes

KEY POINTS: ENDOCRINE CONCEPTS; HYPOTHAL AMUS,
PITUITARY, AND ADRENAL GLANDS

THYROID GLAND

Carolina R. Hurtado and Angela M. Leung

STRUCTURE AND FUNCTION OF THE THYROID GLAND
THYROID HORMONE SYNTHESIS
THYROXINE METABOLISM

Alterations of Serum Thyroid-Binding Globulin Concentrations
THYROID HORMONE ACTIONS

Screening for Serum Thyroid Dysfunction

%4 Thought Questions 11-13




THYROID DISORDERS

Hypothyroidism
Mechanisms of Hypothyroidism

Laboratory Evaluation of Hypothyroidism

Hyperthyroidism
Mechanisms of Hyperthyroidism

Laboratory Evaluation of Hyperthyroidism

Nonthyroidal Illness with Altered Thyroid Function Tests
(Euthyroid Sick Syndrome)

=22 Thought Questions 14 and 15
PEDIATRIC CONSIDERATIONS: THYROID GLAND

Randall L. Johnson
GERONTOLOGICAL CONSIDERATIONS: Thyroeid Gland

Stacy M. Alabastro and Linda L. Herrmann

—=| CASE STUDY 17.1
ﬁ A Patient With Graves Disease
Linda W. Good
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KEY POINTS: THYROID GLAND

THE GONADS
Meredith Annon, Hanne S. Harbison, and Diane L. Spatz

OVERVIEW OF THE REPRODUCTIVE SYSTEM
THE FEMALE REPRODUCTIVE SYSTEM

Structure and Functions of the Female Reproductive System

Female Hypothalamic-Pituitary-Gonadal Function
##3 Thought Questions 16 and 17




Abnormalities of the Menstrual Cycle, Ovaries, and Endometrium

Amenorrhea

Abnormal Uterine Bleeding

Polycystic Ovary Syndrome

Endometriosis
=+ Thought Question 18
Breast Cancer

Menopausal Transition and Aging

Osteoporosis in Postmenopausal Women (and Older Men)
s Thought Question 19

THE MALE REPRODUCTIVE SYSTEM
Structures and Functions of the Male Reproductive System

Regulation and Spermatogenesis of the Male Reproductive System
Hypothalamic-Pituitary-Gonadal Axis

Spermatogenesis

Erectile Dysfunction
Prostate Disorders
Benign Prostatic Hyperplasia

Prostate Cancer
=22 Thought Questions 20 and 21

=== CASE STUDY 17.2
ﬁ A Patient With Hyperparathyroidism

Nancy C. Tkacs
KEY POINTS: THE GONADS

METABOLISM AND THE PANCREAS

Gioia Polidori and Victoria Fischer

OVERVIEW
REVIEW OF METABOLISM




Metabolic Processes in the Fed State
Liver Processes

Skeletal Muscle Processes

Adipose Tissue Processes

Summary of the Fed State

Metabolic Processes in the Fasting State

Liver Processes

Skeletal Muscle Processes

Adipose Tissue Processes

Ketogenesis is an additional catabolic pathway

Summary of the Fasting State

%4 Thought Questions 22 and 23
HORMONAL REGULATION OF METABOLISM

Insulin

Cellular Mechanisms of Insulin Action

Effects of Insulin on the Liver

Effects of Insulin on Muscle
Effect of Insulin on Fat Cells
Effects of Insulin on the Brain

Regulation of Insulin Secretion

Oral Glucose Tolerance Testing
Additional Hormones Regulating Metabolic Homeostasis
Glucagon
Cortisol
Epinephrine
Growth Hormone

Chorionic Somatomammotropin
##1 Thought Questions 24-26
DIABETES MELLITUS
Diagnostic Criteria




Type 1 Diabetes Mellitus
Pathogenesis

Presentation

Clinical Management
Diabetic Ketoacidosis
Hypoglycemia

Type 2 Diabetes Mellitus
Risk Factors

Diabetes Screening

Pathogenesis

Insulin resistance
B-Cell Dysfunction

Interrelation of obesity and T2DM
Clinical Management

Lifestyle modifications
Pharmacological interventions

Complications of Diabetes Mellitus
Acute Complications of Type 2 Diabetes Mellitus

Hypoglycemia

Hyperosmolar hyperglycemic syndrome
Chronic Complications of T1DM and T2DM

Hyperglycemia and diabetes complications

Diabetic microangiopathy

Diabetic nephropathy

Diabetic retinopathy
Diabetic neuropathy

Susceptibility to Infections
=+ Thought Questions 27-29

OTHER FORMS OF DIABETES AND DIABETES-RELATED
CONDITIONS




Gestational Diabetes

Latent Autoimmune Diabetes in Adults

Polycystic Ovary Syndrome

Obstructive Sleep Apnea

Cognitive Decline and Alzheimer Disease

SUMMARY
PEDIATRIC CONSIDERATIONS: METABOLISM AND THE
PANCREAS
Randall L. Johnson

Type 1 Diabetes Mellitus

Type 2 Diabetes Mellitus
GERONTOLOGICAL CONSIDERATIONS: METABOLISM AND
THE PANCREAS

Stacy M. Alabastro Linda L. Herrmann

Type 2 Diabetes Mellitus

=== CASE STUDY 17.3
ﬁ A Patient With Gestational Diabetes

Kimberly K. Trout
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KEY POINTS: METABOLISM AND THE PANCREAS

SUMMARY: ENDOCRINE PHYSIOLOGY AND
PATHOPHYSIOLOGY
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CASE STUDY 11.2
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CASE STUDY 12.1
A Patient With Chronic Kidney Disease
Kim Zuber and Jane S. Davis
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A Patient With a Sprained Ankle
Allison Rusgo and Michelle Zappas

CASE STUDY 16.2
A Patient With Acute Gouty Arthritis
Michelle Zappas and Allison Rusgo

CASE STUDY 17.1
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