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I Natural l<iller {NK) cells 

NK cells resemble Tc cells and have granules containing perforin and 
granzymes, and kill their targets by a similar process. However, NK receptors 
do not belong to the Tcr family, and the cells do not require sensitization and 
clonal expansion in order to develop effector activity. They are not able to 
generate receptor diversity by gene rearrangement, and achieve this by using a 
different gene for each variant. Consequently their repertoire is quite limited 
compared with that ofT cells. 

NK receptors fall into two general groups; one group recognizes MHC class 
I, and is an inhibitory receptor, the other group appears to recognize carbohy-
drate groups on glycoproteins or glycolipids, and is an activating receptor. 

Most body cells express certain amounts of MHC class I antigens but, after 
viral infection, or as a consequence of a malignant change, these antigens may 
be lost, or their levels reduced. NK cells can detect such changes in MHC class 
I antigens, and if the signals generated by the activating receptors outweigh 
those from the inhibitory receptors, the target is lysed. 

NK cells also have an alternative recognition system called antibody-depen-
dent cellular cytotoxicity (ADCC), mediated by a low-affinity Fe receptor that 
enables the NK cell to bind to an IgG-coated target. Cross-linking of the 
receptors triggers release of the granules and killing of the target cell. 
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I Immunological memory 
One of the main characteristics of adaptive immunity is memory of previous 
antigenic exposure. After successfully ove_rcoming an antigenic challenge, 
some T cells transform into memory cells that can be distinguished from 
naive cells by different patterns of expression of cell surface markers. 

T memory cells appear to be divided into two populations: 
• those that circulate through the periphery and that can respond in an accel-

erated fashion to a cognate antigen, and _ 
• those that home to the lymph nodes, and that provide a reservoir of cells 

able to proliferate and reinforce the response against a further challenge 
with the same antigen. Homing to the lymph nodes is determined by the 
presence of a chemokine receptor and other transmembrane proteins on 
the cell surface. 



z ••um !! £!!! 

GENERAL IMMUNOLOGY J 465 

Immunological responses to infectious 
disease 

Cell-mediated immune responses are the main defense mechanisnu against 
many infections. 

Viral infections 
The cell-mediated immune response, and that of Tc cells in particillar, is the 
niain mechanism involved in recovery from a primary viral infection: 
• Virus-specific Tc cells appear within 3-4 days of infection, reach a peak 

within 5-8 days, and then decline. The Tc cells recognize and lyse virus-
infected cells, thereby preventing further viral replication. 

• If the virus reduces MHC class I antigen expression on the cell membrane, 
the inf«ted cells abo b«:ome susceptible to lysis by NK cells, and this may 
represent an important non·SJ>"cific defense mechartism in the early stages 
ofinfeaion. 

• TH cells can contribute to host defense by producing cytoklnes, such as 
IFN--y, that have antiviral activity, and other mediators that recruit and acti-
vate inJ!ammatory cells and enhance non-specific resistance. 

• Virus-specific antibodies are generally not produced until the infection is 
wcll established, although there may be some cross- reactivity with existing 
antibodies produced against other agents. Antibodies are therefore most 
useful in protection against reinfection since they can reduce the infectious 
challenge by blocking attachment of the virus to its receptor on the ceU; 
they can agglutinate viral particles and thus facilitate phagocytosis; and in 
conjunction with complement, the viral particle may be lysed. 

• Viruses can evade such defenses by: 
• varying their antigens 
• interfering with antigen presentation to T cells 
• b«:oming latent (e.g. herpes simplex). or 
• causing generalized immunosuppression (e.g. HIV). 

Bacterial infections 
Bacterial infections fall in to two groups, those caused by extracellular bacteria 
and those caused by intracellular bacteria. 

Extracellular bacteria arc most common and damage the host either direct-
ly, or by the secretion of exotoxins, so host defense mechanisms must be 
directed against both: 
• Antibody production dominates the adaptive response. In conjunction 

with complement it generates chemoattractants that amplify the inflamma· 
tory response and attract phagocytes to the site of infection. Antibody and 
complement also opsonize the bacteria, can in some cases lyse the organ-
ism, and may also neutralize cxntoxin.s. 

• TH cells assist in antibody production, but some toxins, such as lipopolysac-
charide, can activate B cells directly and can also activate complement. 
Intracellular bacteria generally enter the body via the mucouc: 

• Early antibodies, mostly IgA. interfere with attachment of the bacteria to 
the mucosa. 


