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Fig. 21.6 
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Fig. 21.7 
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Fig. 21.8 

Copyright © McGraw-Hill Education. Permission required for reproduction or display. 

©Garry DeLong/ Science Source 

Lymphatic 
nodule 

Intestinal villus 

9 

Fig. 21.9 
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Fig. 21.10 
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Fig. 21.11 
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Fig. 21.13 
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Fig. 21.14 
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Fig. 21.15 
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Fig. 21.16 
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Fig. 21.17 
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Fig. 21.18 
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Fig. 21.19 
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Fig. 21.20 
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Fig. 21.21 
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Antigen recognition 
T cell binds to an 
APC displaying an 
antigen fragment 
(epitope). 

Costimulation 
T cell binds to a 
second protein on 
the APC. 

1 

2 

3 Clonal selection 
T cell undergoes 
repeated mitosis and 
produces a large 
number of effector 
cells and memory T 
cells. 

4 

Destruction of 
enemy cell 

Interleukin 
secretion 

MHC-II 
protein 

4 

Memory 
T cells 

TH 

MHC-I 
protein 

Enemy 
cell 

Activity of NK, B, or Tc cells 

APC 

TM 

TM 

TH 
TC 

TC 

TC 

or 

TH 

TH 

TM 

TC 

APC 

Antigen 

MHC protein 

Costimulation 
protein 

APC 

TC or TH 

TC or TH 

Effector cells 

Attack 
Effector TC cells 
attack and destroy 
abnormal cells with 
a lethal hit; TH cells 
secrete interleukins 
that stimulate 
multiple forms 
of attack. or 

Development of memory T cells 
Inflammation and other nonspecific defenses 

Copyright © McGraw-Hill Education. Permission required for reproduction or display. 

23 

Fig. 21.23 

Macrophage, 
B cell, or other 
antigen-presenting cell 

Helper T (T4) cell 

Macrophage- 
activating factor 
Other cytokines 

Interleukin 
Other cytokines 

Interleukin 
Other cytokines 

Macrophage activity 
Leukocyte chemotaxis 
Inflammation 

Nonspecific defense Humoral immunity Cellular immunity 

Clonal selection of 
cytotoxic T cells 

Clonal selection 
of  B cells 

Copyright © McGraw-Hill Education. Permission required for reproduction or display. 

24 

Fig. 21.25 
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Fig. 21.26 

Nucleus 

Mitochondria 
Rough endoplasmic 
reticulum 

(a) B cell (b) Plasma cell 2 µm 2 µm 

Copyright © McGraw-Hill Education. Permission required for reproduction or display. 

a,b: © Dr. Don W. Fawcett/Visuals Unlimited 26 

Fig. 21.27 
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Fig. 21.28 
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