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Overview

Anatomy & Physiology 2, 10th Edition" by Kenneth Saladin serves as a comprehensive and
authoritative textbook designed for students pursuing health-related fields, covering the
intricate structures and functions of the human body's organ systems. This volume specifically
focuses on the latter half of a typical two-semester anatomy and physiology course, delving into
systems such as the endocrine, circulatory, lymphatic, respiratory, digestive, urinary, and
reproductive systems, along with fluid, electrolyte, and acid-base balance. Saladin's approach
emphasizes clarity, clinical relevance, and a strong foundation in scientific principles, making
complex biological processes accessible through detailed explanations, vivid illustrations, and
practical applications. The book meticulously integrates anatomical descriptions with
physiological mechanisms, highlighting the interconnectedness of body systems and the critical
concept of homeostasis, which is central to maintaining health.

The significance of this textbook lies in its foundational role for aspiring healthcare professionals,
including nurses, physical therapists, medical students, and allied health specialists. It provides
the essential knowledge base required to understand normal body function, identify deviations
that lead to disease, and grasp the rationale behind various medical interventions. Saladin
consistently employs a pedagogical style that encourages critical thinking and problem-solving,
often incorporating clinical case studies, "Insight" boxes, and updated research findings that
connect theoretical knowledge to real-world scenarios and contemporary medical
understanding. By mastering the content presented in this edition, students gain a holistic
understanding of human biology, preparing them for advanced studies and professional practice
where a deep appreciation for the body's design and operation is paramount for effective patient
care.

Key Takeaways
* The endocrine system regulates vital body functions through hormones, maintaining
homeostasis across various physiological processes.

* Blood serves as the primary transport medium for gases, nutrients, wastes, and immune
cells, crucial for systemic communication and defense.

* The cardiovascular system, comprising the heart and blood vessels, ensures continuous
circulation essential for delivering oxygen and nutrients to all tissues.
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* The lymphatic system plays a crucial role in fluid balance, fat absorption, and immune
defense against pathogens and foreign substances.

* Respiration involves both external gas exchange in the lungs and internal gas exchange at
the tissue level, vital for cellular energy production.

* The digestive system efficiently breaks down food into absorbable nutrients and eliminates
undigested waste, supporting the body's energy needs.

* The urinary system filters blood to produce urine, meticulously regulating fluid, electrolyte,
and acid-base balance within the body.

* The reproductive systems are responsible for producing gametes and hormones, essential
for species propagation and the continuation of life.

Chapter Summaries

Chapter 16: The Endocrine System

This chapter introduces the endocrine system, detailing the major endocrine glands such as the
pituitary, thyroid, parathyroid, adrenal, and pancreas. It covers the chemical nature of hormones,
their transport, receptors, and mechanisms of action, including second messenger systems and
direct gene activation. Specific hormones like growth hormone, thyroid hormones, cortisol,
insulin, and glucagon are discussed, along with their physiological effects and the intricate
feedback loops that regulate their secretion, emphasizing the role of the hypothalamus and
pituitary gland in controlling many other endocrine glands. Disorders related to hormone
imbalances are also briefly mentioned.

Chapter 17: Blood

This chapter explores the composition and functions of blood, a vital connective tissue. It details
the components of plasma, including proteins, nutrients, and waste products, and the formed
elements: erythrocytes, leukocytes, and platelets. The process of hematopoiesis, the formation of
blood cells in the red bone marrow, is explained. Specific attention is given to the structure and
function of hemoglobin, the different types of leukocytes and their roles in immunity, and the
mechanisms of hemostasis, including vascular spasm, platelet plug formation, and blood
coagulation. The chapter also covers blood typing, focusing on the ABO and Rh blood groups and
their clinical significance in transfusions.

Chapter 18: The Heart

This chapter provides a comprehensive overview of the heart's anatomy and physiology. It
describes the gross anatomy of the heart, including its four chambers, valves, and associated
great vessels, as well as the coronary circulation that supplies the heart muscle itself. The
intrinsic electrical conduction system of the heart, involving the SA node, AV node, and Purkinje
fibers, is detailed, explaining how it generates and propagates electrical impulses. The
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electrocardiogram (ECQG) is introduced as a diagnostic tool, interpreting its P, QRS, and T waves.
Finally, the cardiac cycle is broken down into its phases of systole and diastole, relating pressure
and volume changes to valve actions and blood flow.

Chapter 19: Blood Vessels and Circulation

This chapter examines the structure and function of blood vessels and the dynamics of blood
circulation. It differentiates between arteries, veins, and capillaries based on their histological
features and roles in blood flow. The principles of blood pressure, resistance, and flow are
discussed, along with the various mechanisms that regulate blood pressure, including neural
controls like baroreflexes and chemoreflexes, and hormonal controls such as angiotensin II,
ADH, and ANP. Major circulatory routes, including systemic, pulmonary, and hepatic portal
circulations, are described, along with special circulations like the cerebral and fetal circulations.

Chapter 20: The Lymphatic System and Immunity

This chapter covers the lymphatic system and the body's defense mechanisms. It describes the
components of the lymphatic system, including lymphatic vessels, lymph, and lymphatic organs
such as lymph nodes, the spleen, thymus, and tonsils, explaining their roles in fluid balance and
immunity. The chapter then delves into the two main types of immunity: innate (nonspecific)
immunity, which includes physical barriers, phagocytic cells, natural killer cells, inflammation,
and fever; and adaptive (specific) immunity. Adaptive immunity focuses on B and T lymphocytes,
antibody production, cell-mediated responses, immunological memory, and the concepts of
active and passive immunity.

Chapter 21: The Respiratory System

This chapter details the anatomy and physiology of the respiratory system. It covers the
structures of the upper and lower respiratory tracts, from the nasal cavity to the alveoli. The
mechanics of pulmonary ventilation, including inspiration and expiration, are explained, relating
them to pressure changes and Boyle's Law. Gas exchange at both the pulmonary and systemic
levels is discussed, applying Dalton's and Henry's Laws to the partial pressures of oxygen and
carbon dioxide. The transport of oxygen (primarily by hemoglobin) and carbon dioxide (as
bicarbonate ions) in the blood is elucidated, along with the neural and chemical regulation of
breathing by the brainstem respiratory centers.

Chapter 22: The Urinary System

This chapter focuses on the urinary system, responsible for filtering blood and producing urine.
It describes the anatomy of the kidneys, ureters, urinary bladder, and urethra. The microscopic
structure of the nephron, the functional unit of the kidney, is detailed, including the renal
corpuscle (glomerulus and Bowman's capsule) and renal tubule. The three main processes of
urine formation—glomerular filtration, tubular reabsorption, and tubular secretion—are
explained in depth, highlighting the roles of various parts of the nephron. The regulation of
glomerular filtration rate (GFR) and the countercurrent multiplier system in maintaining the
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medullary osmotic gradient are also covered.
Chapter 23: Fluid, Electrolyte, and Acid-Base Balance

This chapter examines the critical homeostatic mechanisms that maintain fluid, electrolyte, and
acid-base balance in the body. It describes the distribution of body fluids into intracellular and
extracellular compartments and the factors influencing fluid movement. The regulation of water
balance, including the roles of antidiuretic hormone (ADH) and the thirst mechanism, is
discussed. Major electrolytes such as sodium, potassium, calcium, chloride, and phosphate are
covered, detailing their physiological roles and the hormonal controls (e.g., aldosterone,
parathyroid hormone) that regulate their concentrations. Finally, the chapter explains acid-base
balance, including the body's buffer systems, respiratory compensation, and renal compensation
mechanisms for maintaining blood pH.

Chapter 24: The Digestive System

This chapter explores the anatomy and physiology of the digestive system, responsible for
breaking down food and absorbing nutrients. It details the organs of the alimentary canal, from
the mouth to the anus, and accessory organs such as the salivary glands, liver, gallbladder, and
pancreas. The processes of mechanical digestion (mastication, churning, segmentation) and
chemical digestion (enzymatic breakdown of carbohydrates, proteins, and lipids) are explained.
The mechanisms of nutrient absorption in the small intestine are covered, along with the roles of
the enteric nervous system and various hormones in regulating digestive activities.

Chapter 25: Nutrition and Metabolism

This chapter delves into the body's nutritional requirements and metabolic processes. It classifies
macronutrients (carbohydrates, lipids, proteins) and micronutrients (vitamins, minerals),
discussing their dietary sources and physiological roles. The chapter then explores the major
metabolic pathways, including glycolysis, the Krebs cycle, and oxidative phosphorylation,
explaining how ATP is generated from nutrient catabolism. It differentiates between the
absorptive and postabsorptive metabolic states, highlighting the hormonal regulation (insulin,
glucagon) that shifts the body's energy utilization. Thermoregulation, the maintenance of body
temperature, is also discussed, including heat production and loss mechanisms.

Chapter 26: The Reproductive System

This chapter covers the anatomy and physiology of the male and female reproductive systems.
For the male, it details the testes, epididymis, ductus deferens, seminal vesicles, prostate gland,
and penis, explaining spermatogenesis and the hormonal control of male reproduction by
testosterone and gonadotropins. For the female, it describes the ovaries, uterine tubes, uterus,
vagina, and external genitalia, focusing on oogenesis, the ovarian cycle, and the uterine
(menstrual) cycle. The complex hormonal regulation involving estrogen, progesterone, FSH, and
LH is thoroughly explained, along with the physiological aspects of sexual response.
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Chapter 27: Development and Heredity

This chapter explores the processes of human development from conception through birth and
introduces basic principles of heredity. It begins with fertilization, followed by early embryonic
development, including cleavage, implantation, and gastrulation. The formation and functions of
the placenta are detailed, along with the major stages of embryonic and fetal development. The
chapter describes the physiological changes during pregnancy and the stages of parturition
(labor and delivery). Finally, it introduces fundamental concepts of heredity, including
chromosomes, genes, alleles, dominant and recessive traits, Punnett squares, and patterns of
inheritance, such as sex-linked traits.

Themes

* Homeostasis and Regulation

* Structure-Function Relationship
* Interconnectedness of Systems
* Physiological Mechanisms

* Clinical Application

Frequently Asked Questions
What is Anatomy & Physiology 2, 10th Edition about?

This textbook provides a comprehensive study of the human body's organ systems, focusing on
the endocrine, circulatory, lymphatic, respiratory, digestive, urinary, and reproductive systems. It
details their anatomical structures, physiological functions, and the mechanisms that maintain
homeostasis, serving as a core resource for health science students.

Is Anatomy & Physiology 2, 10th Edition worth reading?

For students in nursing, allied health, pre-med, or related fields, this textbook is highly valuable.

It offers a detailed, accurate, and well-illustrated exploration of human anatomy and physiology,
essential for building a strong foundational understanding required for professional practice and
further academic study.

How does Anatomy & Physiology 2, 10th Edition end?

Spoiler: The book concludes with a thorough examination of the human reproductive system,
covering both male and female anatomy, gamete production, hormonal regulation, and the
processes of fertilization, pregnancy, and human development. This provides a comprehensive
overview of the mechanisms of human propagation.

Who should read Anatomy & Physiology 2, 10th Edition?
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This book is primarily intended for college and university students enrolled in anatomy and
physiology courses, particularly those pursuing careers in healthcare, such as nurses, physical
therapists, occupational therapists, medical assistants, and pre-medical students.

How long does it take to read Anatomy & Physiology 2, 10th Edition?

Given its depth and comprehensive nature as a college-level textbook, reading "Anatomy &
Physiology 2, 10th Edition" thoroughly would likely take approximately 20-30 hours, depending
on reading speed and prior knowledge. Many students engage with it over an entire academic
semester.

Questions & Answers

What is the primary function of the endocrine system as described in Saladin's A&P 2?

The endocrine system's primary function is to maintain homeostasis by secreting hormones into
the bloodstream. These hormones act as chemical messengers, traveling to target cells and
organs throughout the body to regulate a wide range of physiological processes, including
metabolism, growth, development, reproduction, and stress response. Saladin emphasizes the
intricate feedback loops that control hormone release, ensuring precise regulation to meet the
body's changing needs and maintain internal balance.

How does Saladin explain the process of gas exchange in the lungs?

Saladin explains gas exchange in the lungs, or external respiration, as occurring across the
respiratory membrane in the alveoli. Oxygen diffuses from the alveoli, where its partial pressure
is higher, into the pulmonary capillaries, where its partial pressure is lower. Simultaneously,
carbon dioxide diffuses from the pulmonary capillaries, where its partial pressure is higher, into
the alveoli, where its partial pressure is lower, to be exhaled. This process is driven by partial
pressure gradients and facilitated by the thinness and large surface area of the respiratory
membrane.

What are the main components of the cardiovascular system and their roles?

The cardiovascular system, as detailed by Saladin, consists of the heart, blood vessels (arteries,
veins, capillaries), and blood. The heart acts as a muscular pump, propelling blood throughout
the body. Arteries carry oxygenated blood away from the heart, while veins return deoxygenated
blood to the heart. Capillaries are the sites of exchange for nutrients, gases, and wastes between
blood and tissues. Blood itself is the transport medium, carrying oxygen, nutrients, hormones,
and waste products.

Describe the role of the kidneys in maintaining fluid and electrolyte balance.

The kidneys play a crucial role in maintaining fluid and electrolyte balance by regulating water
volume, blood pressure, and the concentration of various ions. Saladin explains that they achieve
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this through processes like glomerular filtration, tubular reabsorption, and tubular secretion.
They selectively reabsorb necessary water and electrolytes back into the blood while excreting
excess water, electrolytes, and metabolic wastes in urine, thereby ensuring the body's internal
environment remains stable.

What is the significance of the lymphatic system in immunity?

Saladin highlights the lymphatic system's critical role in immunity by housing and transporting
immune cells and fluids. It collects excess interstitial fluid, filters it through lymph nodes to
remove pathogens and debris, and returns it to the bloodstream. Lymph nodes, along with other
lymphatic organs like the spleen and thymus, are sites where lymphocytes (T cells and B cells)
mature and mount immune responses against foreign invaders, thus defending the body against
disease.

How does the digestive system break down food into absorbable nutrients?

The digestive system breaks down food through both mechanical and chemical digestion.
Mechanical digestion involves physical processes like chewing and churning, increasing surface
area. Chemical digestion, as explained by Saladin, uses enzymes secreted by various organs
(salivary glands, stomach, pancreas, small intestine) to break down complex macromolecules
(carbohydrates, proteins, fats) into smaller, absorbable units (monosaccharides, amino acids,
fatty acids, glycerol). These nutrients are then absorbed primarily in the small intestine.

Explain the concept of negative feedback loops in endocrine regulation.

Saladin emphasizes negative feedback loops as the primary mechanism for regulating hormone
secretion. In a negative feedback loop, a stimulus triggers the release of a hormone, which then
produces a physiological effect. As the concentration of the hormone or its effect reaches a
certain level, it inhibits further release of that hormone, thereby preventing overproduction and
maintaining homeostasis. For example, high blood glucose stimulates insulin release, which
lowers glucose, and this lower glucose then inhibits further insulin release.

What are the major functions of the liver in the context of digestion and metabolism?

The liver, as detailed in Saladin, performs numerous vital functions. In digestion, it produces bile,
which emulsifies fats in the small intestine. Metabolically, it processes absorbed nutrients, stores
glucose as glycogen, synthesizes plasma proteins, detoxifies harmful substances, and converts
ammonia to urea. Its extensive metabolic capabilities make it central to maintaining blood
composition and energy balance.

How does the body regulate blood pressure according to Saladin?

Saladin explains that blood pressure regulation involves both short-term and long-term
mechanisms. Short-term regulation primarily involves the nervous system (baroreflexes) and
hormones (e.g., epinephrine, norepinephrine, angiotensin II), which rapidly adjust heart rate,
stroke volume, and peripheral resistance. Long-term regulation is mainly controlled by the
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kidneys, which adjust blood volume by regulating water and salt excretion, thereby influencing
overall blood pressure over hours to days.

What is the role of the hypothalamus and pituitary gland in controlling other endocrine
glands?

The hypothalamus and pituitary gland form the neuroendocrine control center. Saladin
describes the hypothalamus as producing releasing and inhibiting hormones that regulate the
anterior pituitary's hormone secretion. The anterior pituitary, in turn, secretes tropic hormones
that stimulate other endocrine glands (e.g., thyroid, adrenal cortex, gonads) to release their
hormones. The posterior pituitary stores and releases hormones (ADH, oxytocin) produced by
the hypothalamus, directly influencing target organs.

What are the key differences between innate and adaptive immunity?

Saladin distinguishes between innate and adaptive immunity. Innate immunity is non-specific,
providing immediate, generalized protection against a wide range of pathogens. It includes
physical barriers, phagocytic cells, and inflammation. Adaptive immunity, conversely, is specific,
targeting particular pathogens with memory. It involves lymphocytes (T and B cells) that
recognize specific antigens, mount a tailored response, and remember the pathogen for faster,
stronger future responses.

How does the urinary system contribute to acid-base balance?

The urinary system, particularly the kidneys, plays a critical role in long-term acid-base balance.
Saladin explains that the kidneys regulate blood pH by excreting hydrogen ions (H+) and
reabsorbing bicarbonate ions (HCO3-). They can also synthesize new bicarbonate ions. By
adjusting the amounts of these ions excreted or reabsorbed, the kidneys compensate for
imbalances caused by the respiratory system or metabolic processes, maintaining the blood's
narrow pH range.

What is the physiological basis of muscle contraction as presented in the textbook?

While A&P 2 typically focuses on systems beyond the muscular system's basic contraction,
Saladin would likely reference the sliding filament theory as the physiological basis. This theory
states that muscle contraction occurs when actin and myosin filaments slide past each other,
shortening the sarcomere. This process is initiated by a nerve impulse, leading to the release of
calcium ions, which bind to troponin, exposing myosin-binding sites on actin, allowing myosin
heads to form cross-bridges and pull the actin filaments.

What are the primary functions of the male and female reproductive systems?

Saladin details that the primary functions of the male reproductive system are to produce sperm
(spermatogenesis) and male sex hormones (androgens, primarily testosterone), and to deliver
sperm to the female reproductive tract. The female reproductive system's primary functions are
to produce ova (oogenesis), female sex hormones (estrogen and progesterone), receive sperm,
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provide a site for fertilization, and support fetal development during pregnancy and childbirth.
How does the body maintain a stable internal temperature (thermoregulation)?

Saladin explains thermoregulation as a homeostatic process primarily controlled by the
hypothalamus. When body temperature rises, the hypothalamus triggers mechanisms like
vasodilation (increasing blood flow to the skin for heat loss) and sweating (evaporative cooling).
When temperature falls, it initiates vasoconstriction (reducing heat loss) and shivering
(generating heat through muscle contractions), along with hormonal adjustments, to return the
body to its set point.

What is the role of hormones in regulating metabolism and energy balance?

Hormones play a central role in regulating metabolism and energy balance. Saladin describes
how hormones like insulin and glucagon, produced by the pancreas, control blood glucose levels
by promoting glucose uptake and storage (insulin) or release (glucagon). Thyroid hormones
regulate metabolic rate, while cortisol influences glucose metabolism and stress response. These
hormones collectively ensure that the body has a continuous supply of energy and can adapt its
metabolic processes to varying demands.

How does the nervous system interact with the endocrine system to coordinate body
functions?

Saladin emphasizes the close interaction between the nervous and endocrine systems, forming
the neuroendocrine system. The nervous system provides rapid, short-term responses, while the
endocrine system offers slower, longer-lasting effects. The hypothalamus, a key bridge, receives
neural signals and translates them into hormonal responses, influencing the pituitary gland. This
integration allows for precise and coordinated control over virtually all physiological processes,
from stress response to reproduction, ensuring the body functions as a unified whole.

What are the main types of blood cells and their functions?

Saladin identifies the main types of blood cells as erythrocytes (red blood cells), leukocytes (white
blood cells), and thrombocytes (platelets). Erythrocytes are responsible for oxygen transport,
facilitated by hemoglobin. Leukocytes are crucial for immune defense, protecting the body
against pathogens and foreign substances. Thrombocytes are essential for hemostasis, forming
plugs and contributing to blood clotting to prevent excessive bleeding.
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