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Chapter by Chapter Changes 
There have been many changes in all of the chapters that are not included on this list. Numerous smaller 
changes, updated terminology, and all changes in art are excluded from this list. Some of the more 
important changes in concepts, facts, and explanations in the fifteenth edition include the following: 
Chapter 1 

• Updated table of physiological discoveries (table 1.1). 

• Updated normal range for blood glucose (table 1.2). 
Chapter 2 

• Teratogenic effects introduced along with medical uses of thalidomide. 

• Definition of carbohydrates and general formula for monosaccharides rewritten. 
Chapter 3 

• List is provided of the different functions of plasma proteins. 

• Updated and expanded discussion of the primary cilium. 

• New discussion of CRISPR-Cas9 added. 

• New discussion of mutations and their roles in cancer added. 

• Section on epigenetic inheritance updated and revised. 
Chapter 4 

• Clinical Application box on gene therapy updated and new information added on genome editing with 
CRISPR. 

• New information added on pellagra in relation to niacin deficiency. 
Chapter 5 

• Updated and expanded discussion of urea formation and oxidative deamination. 

• Lactate substituted for lactic acid when discussing the circulating form of the molecule. 
Chapter 6 

• Explanation of facilitated diffusion updated and expanded. 

• Description of junctional complexes updated and expanded. 

• Osmosis discussion modified to include effects of relative volumes of solutions. 
Chapter 7 

• Discussion of multiple sclerosis updated. 

• Updated information about regeneration of axons in the CNS. 



• Updated and expanded discussion of functions of astrocytes with new description of neuron-glial crosstalk. 

• Updated discussion of serotonin neurotransmission and the action of SSRIs. 

• Updated discussion of the physiological roles of endocannabinoids, and updated discussion of the untoward 
effects of marijuana on the brain. 

• Discussion of purinergic neurotransmission updated and expanded. 
Chapter 8 

• Updated and expanded discussion of CSF formation and circulation, and the different layers of meninges. 

• Updated and expanded discussion of the amygdala and its functions. 

• Updated and expanded discussion of dendritic spines and their functions. 

• Updated and expanded discussion of the neurobiological basis of addiction. 

• Updated and expanded discussion of the cerebellum and 

• Purkinje cells. 

• Table of ascending tracts of the spinal cord (table 8.4) updated. 
Chapter 10 

• Updated and expanded discussion of touch and pressure receptors in the skin. 

• Discussion of neural pathways from cutaneous receptors updated and expanded. 

• Discussion of the physiology of the basilar membrane and spiral organ updated and expanded. 

• Discussion of retinitis pigmentosa updated. 

• Updated discussion of retinal ganglion cells. 
Chapter 11 

• Updated discussion of the action of steroid hormones. 

• Discussion of the role of adrenocortical steroids in the stress response updated and expanded. 

• Discussion of insulin processing updated and expanded, with inclusion of C-protein. 

• Updated discussion of the regulation of the suprachiasmatic nucleus in circadian rhythms. 
Chapter 12 

• Motor end plate description expanded and updated. 

• Discussion of the motor end plate updated and expanded. 

• Cross-bridge cycle description updated and revised. 

• Revised and updated discussion of motor units and recruitment in muscle contraction. 

• Description of muscle fiber types and effects of exercise updated and expanded. 

• Updated and expanded discussion of the health benefits of exercise and myokines released by skeletal 
muscles. 

• Discussion of satellite cells and sarcopenia updated and expanded. 

• Updated discussion of intercalated discs in cardiac muscle. 
Chapter 13 

• Updated discussion of ABO system antibodies. 

• Updated discussion of platelet function. 

• Discussion of fibrillation updated and expanded. 

• Discussion of atrial fibrillation updated and expanded. 
Chapter 14 

• Revised discussion of the relationship between stroke volume and peripheral resistance. 

• Updated and expanded discussion of how osmoreceptors stimulate thirst. 

• Discussion of the relationship between salt intake and blood pressure updated and revised. 

• New discussion of muscle vascularity and its significance. 

• Updated and expanded discussions of the regulation of blood flow to the abdominal organs and to the brain 
during exercise. 

• Updated and expanded discussion of the cardiovascular effects of endurance training. 



• Updated and expanded discussion of the effects of regular exercise on resting heart rate, blood pressure, 
and blood volume. 

• Discussion of the regulation of cutaneous blood flow updated and expanded. 

• Updated discussion of the baroreceptor reflex. 

• Updated and expanded discussion of the physiological factors that contribute to essential hypertension. 

• Discussion of congestive heart failure updated. 
Chapter 15 

• New discussion of “trained immunity” in the innate immune system. 

• Revised discussion of fixed phagocytes and new discussion of the inflammasome concept. 

• Discussion of leukocyte migration to infected site updated and expanded. 

• New discussion of how nucleic acids from microbes stimulate inflammation through the intermediary action 
of STING (“stimulator of interferon genes”). 

• Updated and expanded discussion of mast cell molecules in a local inflammation. 

• New discussion of VDJ recombination in the production of diverse antibodies. 

• Updated discussion of possible future methods to combat AIDS. 

• Updated discussion of tumor biology and immunology. 

• New discussion of innate lymphoid cells and noncytotoxic innate helper lymphoid cells. 

• Updated discussion of natural killer cells. 

• New discussion of immune checkpoint blockade therapy against tumors. 
Chapter 16 

• New discussion of mucociliary clearance and its relationship to cystic fibrosis and smoking. 

• New discussion of measuring pulmonary pressures in centimeters of water instead of millimeters of mercury 
and how the pressures change during breathing. 

• Updated and expanded discussion of the functional residual capacity. 

• Updated discussion of asthma and COPD. 

• Discussion of the structure and function of the carotid bodies updated and expanded. 

• Updated and expanded discussion of the roles of pulmonary stretch receptors in the Hering-Breuer reflex 
and in control of normal tidal volume breathing. 

• Updated discussion of thalassemia. 

• Distinction between respiratory and metabolic components of acid-base balance revised. 

• Updated and expanded discussion of the hypoxic ventilator response. 

• Updated and expanded discussion of the effects of hypoxia on the pulmonary circulation. 

• Updated discussion of the effects of high altitude on the red blood cell count. 
Chapter 17 

• Updated and expanded explanation of the mechanisms of tubuloglomerular feedback. 

• New explanation of the role of the primary cilium in regulating fluid flow in the distal nephron. 

• Updated and expanded discussion of the different functions of arginine vasopressin, including its function as 
the antidiuretic hormone. 

• Discussion of the effect of ADH on urine concentration updated and expanded. 

• New description of multispecific transporters in the renal nephron. 

• New discussion of the role of Na+-Cl− cotransporters in the distal convoluted tubule and their targeting by 
thiazide diuretics. 

• Updated and expanded discussion of how the nephron regulates homeostasis of the plasma K+ 
concentration. 

• Updated and expanded discussion of how thiazide diuretics affect Na+ and K+ in the tubular fluid. 

• Updated and expanded discussion of the functions of the H+/K+ 

• pumps in the nephron. 
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• Discussion of the role of renal reabsorption of bicarbonate in acid-base balance updated and expanded. 

• New discussion of diabetic kidney disease and expanded description of renal insufficiency. 
Chapter 18 

• Updated and expanded discussion of bariatric surgeries. 

• Discussion of the specialized cells at the bottom of the intestinal crypts updated. 

• Discussion of the nature and numbers of the intestinal microbiota updated. 

• New discussion of the relationship between obesity and the intestinal microbiota. 

• New discussion of the importance of dietary fiber on short chains fatty acid production and how this affects 
health. 

• New discussion of the different physiological roles of intestinal mucus. 

• Updated and expanded discussion of the importance of intestinal microbiota diversity to health. 

• Discussion of the different causes of diarrhea updated and expanded. 

• New discussion of nonalcoholic steatohepatitis (NASH). 

• New distinction made between the metabolic fate of short and long chain fatty acids produced by the 
intestinal microbiota. 

Chapter 19 

• New discussion of the dangers of too much antioxidants. 

• Updated and expanded discussion of visceral fat. 

• New discussion of adiponectin and insulin resistance. 

• New discussion of the role of motilin in hunger. 

• Updated and expanded discussion of the orexigenic and anorexigenic neurons in the arcuate nucleus and 
the control of hunger. 

• Updated discussion of the physiological effects of leptin. 

• New discussion of beige adipocytes and the “browning” of white fat. 

• Updated discussion of the physiological actions of brown and beige fat and their relation to obesity. 

• Updated discussion of the treatments for type 1 diabetes mellitus. 

• Updated discussion of the causes of hyperglycemia in type 2 diabetes mellitus. 

• Discussion of the hormonal regulation of bone updated and expanded. 
Chapter 20 

• Updated and expanded discussion of genomic imprinting. 

• Updated discussion of regulation of puberty and menstruation by leptin. 

• Discussion of the regulation of the onset of puberty in boys updated and expanded. 

• Updated discussion of spermatogenesis along the seminiferous tubules. 

• Regulation of semen coagulation and liquefaction updated. 

• New discussion of developing male contraceptive possibilities. 

• New discussion of the systemic effects of estradiol. 

• New Exercise Application box on the Female Athlete Triad. 

• Updated discussion of menopause with new discussion of perimenopause. 

• Discussion of sperm flagellar movements during hyperactivation updated. 

• Updated and expanded discussion of circulation within the placenta. 

• Updated and expanded discussion of lactation and its hormonal control. 
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