
Contents

Readings xix

c h a p t e r   1
The Study of Life 1
 1.1 The Characteristics of Life 2

 1.2 The Classification of Organisms 6

 1.3 The Organization of the Biosphere 8

 1.4 The Process of Science 10

 1.5 Science and Social Responsibility 14

UniT 1 Cell Biology

c h a p t e r   2
The Molecules of Cells 18
 2.1 Basic Chemistry 19

 2.2 Molecules and Compounds 22

 2.3 Chemistry of Water 25

 2.4 Organic Molecules 29

 2.5 Carbohydrates 30

 2.6 Lipids 32

 2.7 Proteins 35

 2.8 Nucleic Acids 38

c h a p t e r   3
Cell Structure and Function 43
 3.1 The Cellular Level of Organization 44

 3.2 Prokaryotic Cells 45

 3.3 Eukaryotic Cells 47

 3.4 The Cytoskeleton 57

 3.5 Origin and Evolution of the Eukaryotic Cell 60

c h a p t e r   4
Membrane Structure and Function 63
 4.1  Plasma Membrane Structure and Function 64

 4.2 The Permeability of the Plasma Membrane 67

 4.3 Modifications of Cell Surfaces 75

c h a p t e r   5
Cell Division 79
 5.1 The Cell Cycle 80

 5.2 Control of the Cell Cycle and Cancer 81

 5.3 Mitosis: Maintaining the Chromosome Number 84

 5.4 Meiosis: Reducing the Chromosome Number 89

 5.5 Comparison of Meiosis with Mitosis 93

 5.6 The Human Life Cycle 94

c h a p t e r   6
Metabolism: Energy and Enzymes 99
 6.1 Life and the Flow of Energy 100

 6.2 Energy Transformations and Metabolism 102

 6.3 Enzymes and Metabolic Pathways 104

 6.4 Oxidation-Reduction Reactions and 
Metabolism 108

c h a p t e r   7
Cellular Respiration 113
 7.1 Overview of Cellular Respiration 114

 7.2 Outside the Mitochondria: Glycolysis 116

 7.3 Outside the Mitochondria: Fermentation 118

 7.4 Inside the Mitochondria 119

xiv

mad25529_FM_i-xx.indd   14 10/5/12   3:30 PM



c h a p t e r   12
Cardiovascular System 209
 12.1  The Blood Vessels 210

 12.2 Blood 212

 12.3  The Human Heart 218

 12.4  The Vascular Pathways 222

 12.5  Cardiovascular Disorders 224

c h a p t e r   13
Lymphatic and Immune Systems 231
 13.1 The Lymphatic System 232

 13.2 Innate Immunity 234

 13.3 Adaptive Immunity 236

 13.4 Active Versus Passive Immunity 240

 13.5 Adverse Effects of Immune Responses 245

 13.6 Disorders of the Immune System 249

c h a p t e r   14
Digestive System and Nutrition 252
 14.1 The Digestive Tract 253

 14.2 Accessory Organs of Digestion 259

 14.3 Digestive Enzymes 261

 14.4 Human Nutrition 262

 14.5 Eating Disorders 271

 14.6 Disorders of the Digestive System 272

c h a p t e r   15
Respiratory System 277
 15.1 The Respiratory System 278

 15.2 Mechanism of Breathing 283

 15.3 Gas Exchanges in the Body 285

 15.4 Disorders of the Respiratory System 287

c h a p t e r   16
Urinary System and Excretion 295
 16.1 The Urinary System 296

 16.2 Anatomy of the Kidney and Excretion 298

 16.3 Regulatory Functions of the Kidneys 302

 16.4 Disorders of the Urinary System 304

Unit 2 Plant Biology

c h a p t e r   8
Photosynthesis 126
 8.1 Overview of Photosynthesis 127

 8.2 Plants as Solar Energy Converters 130

 8.3 Plants as Carbon Dioxide Fixers 134

 8.4 Alternative Pathways for Photosynthesis 136

 8.5 Photosynthesis Versus Cellular Respiration 138

c h a p t e r   9
Plant Organization 142
 9.1 Plant Organs and Systems 143

 9.2 Cells and Tissues of Plants 145

 9.3 Monocot Versus Eudicot Plants 148

 9.4 Organization of Roots 149

 9.5 Organization of Stems 152

 9.6 Organization of Leaves 158

 9.7 Uptake and Transport of Nutrients 160

c h a p t e r   10
Plant Reproduction and Responses 168
 10.1 Sexual Reproduction in Flowering Plants 169

 10.2 Growth and Development 175

 10.3 Asexual Reproduction and Genetic Engineering 
in Plants 179

 10.4 Control of Growth and Responses 182

Unit 3  Maintenance of the  
Human Body

c h a p t e r   11
Human Organization 189
 11.1 Types of Tissues 190

 11.2 Body Cavities and Body Membranes  196

 11.3 Organ Systems 197

 11.4 Integumentary System 199

 11.5 Homeostasis 203

	 Contents	 xv

mad25529_FM_i-xx.indd   15 10/5/12   3:30 PM



UnIT 4  integration and Control 
of the Human Body 

c h a p t e r   17
Nervous System 310
 17.1 Nervous Tissue 311

 17.2 Transmission of Nerve Impulses 312

  17.3 The Central Nervous System 316

 17.4 The Limbic System and Higher Mental 
Functions 321

 17.5 The Peripheral Nervous System 325

 17.6 Drug Abuse 328

 17.7 Disorders of the Nervous System 332

c h a p t e r   18
Senses 339
 18.1 Sensory Receptors and Sensations 340

 18.2 Somatic Senses 341

 18.3 Senses of Taste and Smell 343

 18.4 Sense of Vision 345

 18.5 Sense of Hearing 349

 18.6 Sense of Equilibrium 351

 18.7 Disorders That Affect the Senses 354

c h a p t e r   19
Musculoskeletal System 360
 19.1 Overview of Bone and Cartilage 361

 19.2 Bones of the Skeleton 364

 19.3 Skeletal Muscles 373

 19.4 Mechanism of Muscle Fiber Contraction 375

 19.5 Whole Muscle Contraction 381

 19.6 Disorders of the Musculoskeletal System 383

c h a p t e r   20
Endocrine System 387
 20.1 Overview of the Endocrine System 388

 20.2 Hypothalamus and Pituitary Gland 391

 20.3 Thyroid and Parathyroid Glands 393

 20.4 Adrenal Glands 394

 20.5 Pancreas 396

 20.6 Other Endocrine Glands 397

 20.7 Disorders of the Endocrine System 399

UniT 5  Continuance of the Species

c h a p t e r   21
Reproductive System 408
 21.1 Male Reproductive System 409

 21.2 Female Reproductive System 413

 21.3 Ovarian and Uterine Cycles 415

 21.4 Control of Reproduction 419

 21.5 Sexually Transmitted Diseases 421

 21.6 Other Disorders of the Reproductive System 428

c h a p t e r   22
Development and Aging 436
 22.1 Fertilization and Early Stages of Development 437

 22.2 Processes of Development 441

 22.3 Human Embryonic and Fetal Development 445

 22.4 Human Pregnancy, Birth, and Lactation 451

 22.5 Human Development After Birth 454

c h a p t e r   23
Patterns of Gene Inheritance 462 
 23.1 Mendel’s Laws 463

 23.2 Pedigree Analysis and Genetic Disorders 470

 23.3 Beyond Simple Inheritance Patterns 473

 23.4 Environmental Influences 475

xvi	 Contents

mad25529_FM_i-xx.indd   16 10/5/12   3:30 PM



c h a p t e r   24
Chromosomal Basis of Inheritance 480
 24.1 Gene Linkage 481

 24.2 Sex-Linked Inheritance 482

 24.3 Changes in Chromosome Number 486

 24.4 Changes in Chromosome Structure 489

c h a p t e r   25
DNA Structure and Gene Expression 494
 25.1 DNA Structure 495

 25.2 DNA Replication 499

 25.3 Gene Expression 500

 25.4 Control of Gene Expression 506

 25.5 Gene Mutations and Cancer 509

c h a p t e r   26
Biotechnology and Genomics 517
 26.1 DNA Cloning 518

 26.2 Biotechnology Products 521

 26.3 Gene Therapy 524

 26.4 Genomics, Proteomics, and Bioinformatics 527

UniT 6  Evolution and Diversity 

c h a p t e r   27
Evolution of Life 533
 27.1 Theory of Evolution 534

 27.2 Evidence of Evolution 537

 27.3 Microevolution 544

  27.4 Processes of Evolution 546

 27.5 Macroevolution and Speciation 552

 27.6 Systematics 555

c h a p t e r   28
Microbiology 561 
 28.1 The Microbial World 562

 28.2 Origin of Microbial Life 563

 28.3 Archaea 567

 28.4 Bacteria 569

 28.5 Viruses, Viroids, and Prions 575

c h a p t e r   29
Protists and Fungi 583
 29.1 Protists 584

 29.2 Fungi 593

c h a p t e r   30
Plants 603
 30.1 Evolutionary History of Plants 604

 30.2 Nonvascular Plants 607

 30.3 Seedless Vascular Plants 610

 30.4 Seed Plants 613

c h a p t e r   31
Animals: The Invertebrates 622
 31.1 Evolutionary Trends Among Animals 623

 31.2 The Simplest Invertebrates 627

 31.3 The Lophotrochozoans 631

 31.4 The Ecdysozoa 638

 31.5 Invertebrate Deuterostomes 645

c h a p t e r   32
Animals: Chordates and Vertebrates 650
 32.1 Chordates 651

 32.2 Vertebrates: Fish and Amphibians 653

 32.3 Vertebrates: Reptiles and Mammals 657

 32.4 Evolution of the Hominins 662

 32.5 Evolution of Modern Humans 666

	 Contents xvii

mad25529_FM_i-xx.indd   17 10/5/12   3:30 PM



Unit 7 Behavior and Ecology

c h a p t e r   33
Behavioral Ecology 671
 33.1 Nature Versus Nurture: Genetic Influences 672

 33.2 Nature Versus Nurture: Environmental 
Influences 674

 33.3 Animal Communication 676

 33.4 Behaviors That Affect Fitness 680

c h a p t e r   34
Population and Community Ecology 688
 34.1 The Scope of Ecology 689

 34.2 Patterns of Population Growth 690

 34.3 Interactions Between Populations 694

 34.4 Ecological Succession 699

c h a p t e r   35
Nature of Ecosystems 703
  35.1  The Biotic Components of Ecosystems 704

 35.2  Energy Flow 706

 35.3 Global Biogeochemical Cycles 708

c h a p t e r   36
Major Ecosystems of the Biosphere 718
 36.1 Climate and the Biosphere 719

 36.2 Terrestrial Ecosystems 721

 36.3 Aquatic Ecosystems 728

c h a p t e r   37
Conservation Biology 738
 37.1  Conservation Biology and Biodiversity 739

 37.2  Value of Biodiversity 741

 37.3  Threats to Biodiversity 744

 37.4  Habitat Conservation and Restoration 750

 37.5 Working Toward a Sustainable Society 754

Appendix A Answer Key A-1

Appendix B Tree of Life A-18

Appendix C History of Biology A-20

Glossary G-1
Credits C-1
Index I-1

xviii	 Contents

mad25529_FM_i-xx.indd   18 10/5/12   3:30 PM


