
тж
C O N TE N TS

SECTION I Introduction

1. Introduction to the Immune System 2

2. Basic Concepts and Components of the 7
Immune System
Innate immunity, 7 
Adaptive immunity, 8 
Components o f  the immune system, 9 
Active and passive immunity, 11 
Phases o f  an immune response, 12

SECTION 2 Antigen-Recognition Molecules

3. Introduction to Antigen Recognition 16
Antigen-recognition molecules, 16

4. Antigens and Antibody Structure 19
Antigens, 19 
Antibodies, 20

SECTION 3 Physiology

10. Antigen Processing and Presentation 62
Pathways o f  antigen processing, 62 
Mechanisms o f antigen processing, 63 
Evasion o f  processing pathways by pathogens, 66

11. Lymphocyte Activation 69
Antigen receptors, 69 
Signaling events, 1 1
Amplification through signaling pathways, 73 
Response, 74

12. Hematopoiesis 78
The three major stages o f  hematopoiesis, 78 
Lymphoid cells, 78 
Myeloid cells, 80

13. The Organs and Tissues of the Immune System 84
Primary and secondary lymphoid organs, 84 
Lymphocyte recirculation trafficking and homing, 89

5.

6.

7.

8.

9.

Antibody-Antigen Interaction
The antigen-binding site o f  antibodies, 26 
Diagnostic tests for antibody or antigen, 2 7

Antibody Diversity
Immunoglobulin genes, 34 
Immunoglobulin classes, 38  
Allelic exclusion, 40

TheT-cell Receptor
Biochemical characterization and relationship to 

immunoglobulin, 44
Generation o f  diversity o f  the T-cell-receptor genes, 45 
Recognition o f  Antigen, 46
Other accessory molecules involved in T-cell function, 46

Major Histocompatibility Complex
Genetic organization, 50  
Regulation o f  gene expression, 50  
Structure o f  the major histocompatibility complex gene 

products, 5 1
Restriction o f  antigen recognition, 53
Population advantages o f  polymorphism in the major

histocompatibility complex (“ heterozygote advantage”), 56 
Disease correlations, 56

Review of Antigen Recognition
Im portant structural features, 58 
Generation o f  diversity, 60

26 14. В-Cell Development
Early В lymphocyte development, 96
The transition from immature to mature В cell, 98
The mature В cell, 102

3 4  Continued selection o f  В cells in lymphoid follicles, 103
Thyus-independent antigens, 104 
The B<ell repertoire and human development, 104

15. Т-Cell Development
4 4  The thymus, 108

The periphery: naive Tcell activation by antigen, 112

16. Cell-Cell Interaction in Generating Effector 
Lymphocytes
Generation o f  stimulated (or primed) В andT cells, 120 
Generation o f  effector cells, 12 1

50 Providing the most appropriate immune response for a
given pathogen, 123

96

108

120

58

17. Immunologic Memory
Long-term immunologic memory, 129 
Lymphocyte homeostasis, 13 1 
Apoptosis, 133 ,

129

A Brief Review of Immune Physiology
The integrated immune system: connections between the 

adaptive and innate responses, 136



C O N TEN TS

SECTION 4 Innate Immunity

9. Constitutive Defenses Including Complement
Barriers to infection, 140
Extracellular molecules o f  the innate immune system, 14 1

20. Phagocytes
Phagocytic cell types, 15 1 
Phagocyte production, 152 
Phagocyte recruitment, 152 
Receptors on phagocytes, 153 
Actions o f  phagocytes, 155 
Phagocyte defects, 157
Molecular recognition by the innate and adaptive 

immune systems, 15 7

21. Killing in the Immune System
Response to parasite worms, 16 1 
Mast cells, 16 1 
Natural killer cells, 164 
Intracellular mechanisms o f apoptosis, 16 7

26. Immediate Hypersensitivity (Type l):Allergy
Definitions, 202

140 Allergen, 202
Degranulating cells, 203 
Antibody, 203 
TH2 cells, 203
Predisposition to allergy, 204  

I ^ I Mediators o f  early phase, 206
Mediators o f  late phase, 206 
Treatment, 207

27. How Autoimmune Disease Develops
Some autoimmunity is normal, 2 14 
The initiation o f  autoimmune disease, 215 
A reminder about Tcell tolerance, 2 16 
The breakdown o f T-cell tolerance, 2 17 
Tests for autoimmune disease, 2 18

28. Antibody-Mediated Hypersensitivity (Type II)
Immune-mediated hemolysis, 227  
Type II hypersensitivity and antibodies that affect cell 

function, 230

202

214

227

22. Inflammation 171
Types o f  inflammation, 17 1 
Cytokine network in inflammation, 172 
“ Overzealous”  inflammation, 173

23. Cytokines in the Immune System 180
Introduction, 180
Definitions and some general notes about cytokines, 180  
Cytokine receptors and signaling molecules, 18 1 
A review o f some o f the roles o f  cytokines in immune 

responses, 183

SECTION 5 Immune System in Health and 
Disease

29. Immune Complex Disease (Type III 236
Hypersensitivity)
Antigens in immune complexes, 236 
Antibodies in immune complexes, 237  
Clearance o f  immune complexes, 237  
Mechanisms o f inflammation in immune complex 

disease, 238
Immune complex disease in the kidney, 239  
Treatment o f  immune complex disease, 240

30. Delayed Hypersensitivity (Type IV) 244
Delayed hypersensitivity reactions are driven byTH I cells, 244  
Type IV hypersensitivity disease, 244  
Some hypersensitivity reactions are driven by mixed 

mechanisms, 248

24. Infections and Vaccines
How organisms evade the immune response, 188 
Mechanisms o f immunity, 188 
Types o f  vaccine, 189 
Vaccine schedules, 19 1

25. Hypersensitivity Reactions
Types o f  triggers for hypersensitivity, 196 
Types o f  hypersensitivity reaction, 197 
Diagnosis and treatment o f hypersensitivity, 198

188
3 1. Primary Immunodeficiency

Significance o f immunodeficiency, 252  
Infections provide clues to the type o f  immunodeficiency, 252 
Causes o f  primary immunodeficiency, 253  
Diagnosis, 254 

I Treatment, 255

32. Secondary Immunodeficiency
HIV infection, 260
Other secondary immunodeficiencies, 265

252

260



33. Transplantation
Transplantation terminology, 269  
Solid organ transplantation, 269 
Stem cell transplant, 2 7 / 
Tissue-typing techniques, 272 
Immunosuppressive drugs, 2 73 
Xenotransplantation, 273

269 35. Monoclonal Antibodies and Recombinant
Cytokines
Monoclonal antibodies, 288  
Recombinant cytokines, 292

36. Review of Immunity in Health and Disease

34. Tumor Immunology
Lymphoid tumors, 279 
Immunity to tumors, 282

279 Glossary

Index


