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Unit 1. The Cell

1. Cellular Biology

CELL TYPES AND FUNCTIONS

STRUCTURE AND FUNCTION OF CELLULAR
COMPONENTS

CELL-TO-CELL ADHESIONS, COMMUNICATION, AND
TRANSDUCTION

CELLULAR METABOLISM

MEMBRANE TRANSPORT: CELLULAR INTAKE AND
OUTPUT

CELLULAR REPRODUCTION: THE CELL CYCLE
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Cell Types and Functions
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Cellular Metabolism
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Tissues

2. Genes and Genetic Diseases

DNA, RNA, AND Proteins: Heredity at the Molecular
Level

Chromosomes

Elements of Formal Genetics

Transmission of Genetic Diseases

Linkage Analysis and Gene Mapping

Multifactorial Inheritance

DNA, RNA, and Proteins: Heredity at the Molecular
Level

Chromosomes
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Transmission of Genetic Diseases
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Multifactorial Inheritance

3. Epigenetics and Disease

Epigenetic Mechanisms
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Epigenetics in Genomic Imprinting

Environmental Impacts on Epigenetic Information

Epigenetic Research

Epigenetics and Cancer

Epigenetic Strategies for Treating Disease

Epigenetic Mechanisms

Epigenetics in Genomic Imprinting

Environmental Impacts on Epigenetic Information

Epigenetic Research

Epigenetics and Cancer
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4. Altered Cellular and Tissue Biology

Cellular Adaptation

Cell Injury

Manifestations of Cell Injury
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Aging and Altered Cellular and Tissue Biology
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Somatic Death

Cellular Adaptation

Cell Injury
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Cell Death

Aging and Altered Cellular and Tissue Biology

Somatic Death

5. Fluids and Electrolytes, Acids and Bases

DISTRIBUTION OF BODY FLUIDS AND
ELECTROLYTES

Alterations OF Water Movement: Edema

SODIUM, CHLORIDE, AND WATER BALANCE

ALTERATIONS OF SODIUM, CHLORIDE, AND WATER
BALANCE

POTASSIUM BALANCE

ALTERATIONS OF POTASSIUM AND OTHER
ELECTROLYTES

ACID–BASE BALANCE
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Newborn Infants

Children and Adolescents

Distribution of Body Fluids

Alterations of Water Movement

Sodium, Chloride, and Water Balance

Alterations of Sodium, Water, and Chloride Balance

Alterations of Potassium and Other Electrolytes

Acid-Base Balance

Unit 2. Mechanisms of Self-Defense

6. Innate Immunity: Inflammation and Wound Healing

First Line of Defense: Physical and Biochemical
Barriers and the Human Microbiome

Second Line of Defense: Inflammation

Effects of Inflammation on the Body

Wound Healing

First Line of Defense: Physical and Biochemical
Barriers and the Human Microbiome

Second Line of Defense: Inflammation
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Effects of Inflammation on the Body

Wound Healing

7. Adaptive Immunity

OVERVIEW OF ADAPTIVE IMMUNITY

ANTIGENS AND LYMPHOCYTES

INDUCTION OF THE IMMUNE RESPONSE

HUMORAL IMMUNITY

CELL-MEDIATED IMMUNITY

Immunologic Memory

Overview of Adaptive Immunity

Antigens and Lymphocytes

Induction of the Adaptive Immune Response

Humoral Immunity

Cell-Mediated Immunity

Considerations for Infants and Children: Age-Related
Factors Affecting Mechanisms of Self-Defense in the
Newborn Child
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Considerations for Older Adults: Age-Related Factors
Affecting Mechanisms of Self-Defense in Older Adults

8. Alterations of Immunity

HYPERSENSITIVITY REACTIONS

DEFICIENCIES IN IMMUNITY

Normal Physiologic Conditions

Psychological Stress

Physical Trauma

Dietary Insufficiencies

Chronic Disease

Malignancies

Medical Treatments

Infections

Hypersensitivity Reactions

Deficiencies in Immunity

9. Infection

Microorganisms and Humans: A Dynamic Relationship

Infectious Disease
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Antibiotic/Antimicrobial Resistance

Vaccines and Protection Against Infection

Microorganisms and Humans: A Dynamic Relationship

Infectious Disease

Antibiotic/Antimicrobial Resistance

Vaccines and Protection Against Infection

10. Stress and Disease

Background and General Concepts of Stress

The Stress Systems

Stress and the Developing Human

Coping and Intervention Strategies

Background and General Concepts of Stress

The Stress Systems

Stress and the Developing Human

Coping and Intervention Strategies

Unit 3. Cellular Proliferation: Cancer

11. Cancer Biology
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Cancer Terminology and Characteristics

The Biology of Cancer Cells

Clinical Manifestations of Cancer

Diagnosis and Staging of Cancer

Treatment of Cancer

Cancer Terminology and Characteristics

The Biology of Cancer Cells

Clinical Manifestations of Cancer

Diagnosis and Staging of Cancer

Treatment of Cancer

12. Cancer Epidemiology

Overview of Cancer Epidemiology

Genetics, Epigenetics, Tumor Microenvironment, and
Cellular Signaling in Cancer

Environmental

Lifestyle and Illness

Biologic Roles of Myokines

Overview of Cancer Epidemiology
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Environmental

Lifestyle and Illness

Diet, Nutrition, and Obesity

13. Cancer in Children and Adolescents

Overview

Etiology

Strong Evidence

Mixed Evidence of Association With Childhood Cancer

Weak or No Evidence

Incidence and Types of Childhood Cancers

Etiology

Prognosis
Body Systems and Diseases

Unit 4. The Neurologic System

14. Structure and Function of the Neurologic System

Overview and Organization of the Nervous System

Cells of the Nervous System
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The Nerve Impulse

Central Nervous System

Peripheral Nervous System

Autonomic Nervous System

Structural Changes With Aging

Cellular Changes With Aging

Cerebrovascular Changes With Aging

Functional Changes With Aging

Overview and Organization of the Nervous System

Cells of the Nervous System

The Nerve Impulse

The Central Nervous System

The Peripheral Nervous System

The Autonomic Nervous System

15. Pain, Temperature, Sleep, and Sensory Function

Pain

Temperature Regulation
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Older Adults

Infants and Children

Sleep

Accidental Hypothermia

Factors That Increase Risk

Response Mechanisms

Treatment

Targeted Temperature Management (Therapeutic
Hypothermia)

Effects and Cautions

Infants

Children

Older Adults

The Special Senses

Somatosensory Function

Pain

Temperature Regulation

Sleep
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The Special Senses

Somatosensory Function

16. Alterations of Cognitive Systems, Cerebral
Hemodynamics, and Motor Function

Alterations Of Cognitive Systems

Alterations of Cerebral Hemodynamics

Supratentorial Herniation

Infratentorial Herniation

Alterations of Neuromotor Function

Alterations of Complex Motor Performance

Chronic Diseases and Disorders Involving Motor
Function

Alterations of Cognitive Systems

Alterations of Cerebral Hemodynamics

Alterations of Neuromotor Function

Alterations of Complex Motor Performance

Chronic Diseases and Disorders Involving Motor
Function
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17. Alterations of the Brain, Spinal Cord, and Peripheral
Nerves

Central Nervous System Disorders

Primary Injury

Secondary Injury

Subacute Phase

Chronic Phase

Peripheral Nervous System Disorders

Tumors of the Central Nervous System

Central Nervous System Disorders

Peripheral Nervous System and Neuromuscular
Junction Disorders

Tumors of the Central Nervous System

18. Alterations of Neurologic Function in Children

Development of the Nervous System in Children

Structural Malformations

Alterations of Function: Encephalopathies

Cerebrovascular Disease in Children
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Epilepsy and Seizure Disorders in Children

Childhood Tumors

Headache

Vomiting

Neuromuscular Changes

Behavioral Changes

Cranial Nerve Neuropathy

Vital Sign Disturbances

Other Signs

Development of the Nervous System in Children

Structural Malformations

Alterations of Function: Encephalopathies

Cerebrovascular Disease in Children

Epilepsy and Seizure Disorders in Children

Childhood Tumors

Unit 5. The Endocrine System

19. Mechanisms of Hormonal Regulation
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Mechanisms of Hormonal Regulation

Structure and Function of the Endocrine Glands

General Endocrine Changes With Aging

Hypothalamus

Pineal Gland

Pituitary

Thyroid

Pancreas

Adrenal

Gonads

Mechanisms of Hormonal Regulation

Structure and Function of the Endocrine Glands

20. Alterations of Hormonal Regulation

Mechanisms of Hormonal Alterations

Alterations of the Hypothalamic-Pituitary System

Alterations of Thyroid Function

Alterations of Parathyroid Function
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Dysfunction of the Endocrine Pancreas: Diabetes
Mellitus

Prediabetes in Nonpregnant Individuals

Alterations of Adrenal Function

Mechanisms of Hormonal Alterations

Alterations of the Hypothalamic-Pituitary System

Alterations of Thyroid Function

Alterations of Parathyroid Function

Dysfunction of the Endocrine Pancreas: Diabetes
Mellitus

Alterations of Adrenal Function

21. Obesity, Starvation, and Anorexia of Aging

Adipose Tissue

Regulation of Food Intake and Energy Balance

Obesity

Cytokines From Adipose Cells

Other Hormones

Starvation
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Anorexia of Aging

Adipose Tissue as an Endocrine Organ

Regulation of Food Intake and Energy Balance

Obesity

Starvation

Anorexia of Aging

Unit 6. The Hematologic System

22. Structure and Function of the Hematologic System

Components of the Hematologic System

Development of Blood Cells

Mechanisms of Hemostasis

Components of the Hematologic System

Development of Blood Cells

Mechanisms of Hemostasis

Considerations for Infants and Children

Considerations for Older Adults

23. Alterations of Hematologic Function
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Anemia

Vitamin B12 Content of Selected Foods

Myeloproliferative Red Cell Disorders

Iron Overload

Alterations of Leukocyte Function

Alterations of Lymphoid Function

Definition of Multiple Myeloma

Definition of Smoldering Multiple Myeloma

Alterations of Splenic Function

Hemorrhagic Disorders and Alterations of Platelets
and Coagulation

Primary Immune Thrombocytopenia (ITP)

Other Causes Include

Sepsis or Severe Infection

Trauma

Liver Diseases

Heat Stroke

Malignancy
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Obstetric Emergencies

Vascular Abnormalities

Severe Toxic or Immunologic Reactions

Anemia

Myeloproliferative Red Cell Disorders

Alterations of Leukocyte Function

Alterations of Lymphoid Function

Alterations of Splenic Function

Hemorrhagic Disorders and Alterations of Platelets
and Coagulation

24. Alterations of Hematologic Function in Children

Disorders of Erythrocytes

Disorders of Coagulation And Platelets

Neoplastic Disorders

Disorders of Erythrocytes

Disorders of Coagulation and Platelets

Neoplastic Disorders
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Unit 7. The Cardiovascular and Lymphatic Systems

25. Structure and Function of the Cardiovascular and
Lymphatic Systems

Circulatory System

Heart

Systemic Circulation

The Lymphatic System

Circulatory System

Heart

Systemic Circulation

The Lymphatic System

26. Alterations of Cardiovascular Function

Diseases of the Veins

Diseases of the Arteries

Disorders of the Heart Wall

Manifestations of Heart Disease

Shock

Diseases of the Veins
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Diseases of Arteries

Disorders of the Heart Wall

Manifestations of Heart Disease

Shock

27. Alterations of Cardiovascular Function in Children

Congenital Heart Disease

Acquired Cardiovascular Disorders

Impaired Myocardial Function

Pulmonary Congestion

Systemic Venous Congestion

Congenital Heart Disease

Acquired Cardiovascular Disorders

Unit 8. The Pulmonary System

28. Structure and Function of the Pulmonary System

Structures of the Pulmonary System

Function of the Pulmonary System

Elasticity/Chest Wall
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Airways

Gas Exchange

Exercise

Lung Immunity

Structures of the Pulmonary System

Function of the Pulmonary System

29. Alterations of Pulmonary Function

Clinical Manifestations of Pulmonary Alterations

Disorders of The Chest Wall and Pleura

Restrictive Lung Diseases

Obstructive Lung Diseases

Respiratory Tract Infections

Pulmonary Vascular Disease

Malignancies of The Respiratory Tract

Clinical Manifestations of Pulmonary Alterations

Disorders of the Chest Wall and Pleura

Restrictive Lung Diseases

27



Obstructive Lung Diseases

Pulmonary Vascular Disease

Malignancies of the Respiratory Tract

30. Alterations of Pulmonary Function in Children

Disorders of the Upper Airways

Disorders of the Lower Airways

Sudden Infant Death Syndrome

Disorders of the Upper Airways

Disorders of the Lower Airways

Sudden Infant Death Syndrome

Unit 9. The Renal and Urologic Systems

31. Structure and Function of the Renal and Urologic
Systems

Structures of the Renal System

Renal Blood Flow and Glomerular Filtration

Kidney Function

Reabsorption
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Secretion

Tests of Renal Function and Urinary Drainage

Structures of the Renal System

Renal Blood Flow and Glomerular Filtration

Kidney Function

Tests of Renal Function and Urinary Drainage

Pediatrics and Renal Function

Aging and Renal Function

32. Alterations of Renal and Urinary Tract Function

Urinary Tract Obstruction

Urinary Tract Infection

Glomerular Disorders

Acute Kidney Injuries

Chronic Kidney Disease

Urinary Tract Obstruction

Urinary Tract Infection

Glomerular Disorders
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Acute Kidney Injury

Chronic Kidney Disease

33. Alterations of Renal and Urinary Tract Function in
Children

Congenital Anomalies of the Kidneys and Urinary Tract

Glomerular Disorders

Nephroblastoma

Bladder Disorders

Urinary Incontinence

Congenital Anomalies of the Kidneys and Urinary Tract

Glomerular Disorders

Nephroblastoma

Bladder Disorders

Urinary Incontinence

Unit 10. The Reproductive Systems

34. Structure and Function of the Reproductive Systems

Development of the Reproductive Systems
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The Female Reproductive System

Structure and Function of the Breast

The Male Reproductive System

Aging and Reproductive Function

Development of the Reproductive Systems

The Female Reproductive System

Structure and Function of the Breast

The Male Reproductive System

Aging and Reproductive Function

35. Alterations of the Female Reproductive System

Abnormalities of the Female Reproductive Tract

Alterations of Sexual Maturation

Disorders of the Female Reproductive System

Hormonal Disturbances

Possible Late Sequelae

Other

Localized Versus Generalized
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Provoked Versus Spontaneous

Primary or Secondary Onset

Temporal Pattern

Specific Vaccines

Epidemiologic Risk Factors

Genetic Risk Factors

Alterations of Sexual Response and Fertility

Disorders of the Female Breast

Abnormalities of the Female Reproductive Tract

Alterations of Sexual Maturation

Disorders of the Female Reproductive System

Sexual Dysfunction

Impaired Fertility

Disorders of the Female Breast

36. Alterations of the Male Reproductive System

Alterations of Sexual Maturation

Hypergonadotropic Hypogonadism: Low Testosterone,
Increased Follicle-Stimulating Hormone (FSH) and
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Luteinizing Hormone (LH)

Hypogonadotropic Hypogonadism: Low Testosterone,
Decreased LH, Depressed FSH

Disorders of the Male Reproductive System
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Sexually Transmitted Infections

Alterations of Sexual Maturation

Disorders of the Male Reproductive System

Sexual Dysfunction and Erectile Dysfunction

Disorders of the Male Breast

Sexually Transmitted Infections

Unit 11. The Digestive System

37. Structure and Function of the Digestive System

The Gastrointestinal Tract
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Saturated Fatty Acids (Palmitic Acid [C16H32O2])

Unsaturated Fatty Acids

Water and Electrolytes
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38. Alterations of Digestive Function
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Unit 12. The Musculoskeletal and Integumentary Systems

40. Structure and Function of the Musculoskeletal System

Structure and Function Of Bones

Structure and Function of Joints
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Molecules, Cells and Organ Systems. The cover image
presents the concept that disease begins at the molecular level
(genes and products) and progresses to cellular alterations with
disruption of tissue and organ structure and function. Driving
forces include internal and external stresses, metabolic alterations,
and/or the presence of pathogens. The image in the bottom left
circle shows colonic diverticula, which are outpouchings of the wall
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SARS-CoV-2, which enters cells, reproduces, and spreads to other
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circle is a malignant tumor in the tail of the pancreas, which often
goes undetected until it metastasizes to other organs. The bottom
right circle shows pathogenic Escherichia coli, which invades host
cells, overcomes host defenses, reproduces, and produces toxins
that injure cells and tissues.

Director, Traditional Nursing Program: Tamara Myers
Content Strategist: Heather Bays-Petrovic
Senior Content Development Manager: Laura Schmidt
Senior Content Development Specialist: Kristen Helm
Publishing Services Manager: Julie Eddy
Senior Project Manager: Jodi Willard
Design Direction: Patrick Ferguson

Printed in India

Last digit is the print number:  9  8  7  6  5  4  3  2  1

45



Contributors

Casey N. Bor,     Pediatric Cardiothoracic Surgery Nurse
PractitionerDepartment of Pediatrics, Division of Pediatric Critical
Care, University of Maryland Medical Center, Baltimore, Maryland

Valentina L. Brashers,     Professor Emerita, University of
Virginia, Charlottesville, Virginia

Allen A. Cadavero,     Assistant Professor, Pre-licensure Nursing,
Division 2-Adult, School of Nursing, Duke University, Durham,
North Carolina

Sara J. Fidanza,     Division of Gastroenterology, Hepatology and
Nutrition and the Digestive Health Institute, Children’s Hospital
Colorado, Aurora, Colorado

Diane P. Genereux,     Biologist, Vertebrate Genomics, Broad
Institute of Harvard and Massachusetts Institute of Technology,
Cambridge, Massachusetts

Sue E. Huether,     Professor Emerita, College of Nursing,
University of UtahSalt Lake City, Utah

Lynn B. Jorde,     Mark and Kathie Miller Presidential Professor
and Chair, Department of Human Genetics, University of Utah
School of Medicine, Salt Lake City, Utah

46



Lauri A. Linder,     Professor, , College of Nursing, University of
Utah, Center for Cancer and Blood Disorders, Primary Children’s
Hospital, Salt Lake City, Utah

Kathryn L. McCance,     Professor Emerita, College of Nursing,
University of Utah, Salt Lake City, Utah

Judith O’Haver,     Pediatric Nurse Practitioner, Pediatric
Dermatology, Phoenix Children’s Hospital, Phoenix, Arizona

Kaveri M. Roy,     Distinguished Teaching Assistant Professor,
School of Nursing, MGH Institute of Health Professions, Boston,
Massachusetts

Sharon Sables-Baus,     Emerita Associate Professor, Nursing,
University of Colorado College of Nursing, University of Colorado
Anschutz Medical Campus, Aurora, Colorado

Melanie L. Scala,     Pediatric Critical Care Advanced Practice
Provider Clinical Program Manager, Department of Pediatrics,
Division of Pediatric Critical Care, University of Maryland Medical
Center, Baltimore, Maryland

Benjamin Smallheer,     Associate Professor, School of Nursing,
Duke UniversityDurham, North Carolina

William E. Somerall MD, MAEd,     Associate Professor,
Department of Acute, Chronic, and Continuing Care, School of
Nursing, University of Alabama at Birmingham, Birmingham,
Alabama

Lorey K. Takahashi,     Professor of Psychology, Department of
Psychology, University of Hawaii at Manoa, Honolulu, Hawaii

47



Karen C. Turner,     Freelance Editor, Melbourne, Florida

48



Reviewers

Adrienne Benoit-Fagan,     Sessional Lecturer, School of Nursing,
Dalhousie University, Halifax, Nova Scotia, Canada
Cheri S. Blevins,     Advanced Practice Provider-Clinical Nurse
Specialist, Advanced Practice, UVA Health, Charlottesville, Virginia
Julie A. Haizlip,     Clinical Professor, School of Nursing,
University of Virginia, Charlottesville, Virginia
Jill Kirk,     Director of Nursing, Tennessee College of Applied
Technology, Paris, Tennessee
Leigh Anne Meyer,     Assistant Professor, School of Nursing,
Capital University, Bexley, Ohio
David V. Strider,     Infection Control Coordinator, Monroe Health
and Rehabilitation, Charlottesville, Virginia

49


