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Role of Cell-Mediated Immunity in Host Defense 
· First goal of cell-mediated immunity: to destroy the intracellular infectious agent by killing the host cell that harbors it. 
· Virus infection virtually always requires the induction of cell-mediated cytotoxicity, mediated by cytotoxic T cells, natural killer (NK) cells, or activated macrophages, for recovery. The same cytotoxic mechanisms may be effective against (most) tumor cells. 
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Delayed-Type Hypersensitivity (DTH) 
· Macrophages are often targets for infection with intracellular pathogens. 
· The release of cytokines, particularly interferon (IFN)-, from fully differentiated Th1 cells (TDTH cells) activates these macrophages, allowing them to kill any ingested organisms. 
· Activated macrophages can also kill some abnormal (infected or tumor-transformed) host cells. They are nonspecific and, unlike the lymphocytes, do not kill target cells by releasing pore-forming molecules (perforin). Instead, they use oxygen metabolites (H2O2, •O2–), nitric oxide (NO), tumor necrosis factor (TNF)-, and enzymes (granzymes) to produce cytotoxicity 
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Effector Cells in CMI 
· Cytotoxic T-lymphocyte (CTL) recognition requires recognition of both the antigenic peptide being synthesized by the infected cell and the MHC class I molecule to which it is bound, thus both antigen-specific and MHC-restricted. 
· Clonal expansion and activation of the antigen-specific CTL precursor cells by IL-2 derived from antigen-stimulated Th1 cells is essential for the generation of the cytotoxic effector CTL 
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NK cells 
· Morphologically, large granular lymphocytes (LGLs). They are non-T, non-B lymphocytes that lack the marker molecules found on other lymphocytes. They lack CD3, CD4, CD8, and CD19 molecules, and do not make immunoglobulin or T-cell antigen receptors. 
· Not antigen-specific, and MHC class I actually inhibits their killing function. The best markers for NK cells are CD16 and CD56. 
· Kill by releasing perforin, granzymes, and cytokines (IFN- and TNF-), in a manner similar to T cells. 
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NK-ADCC 
· NK cells are the major cell type that carries out antibody-dependent cellular cytotoxicity (ADCC). 
· NK cells have Fc receptors that recognize the Fc domains of IgG. When IgG is bound to foreign antigen on the surface of an infected cell, NK cells can recognize it, bind, and deliver a lethal hit 
· ADCC can also be carried out by other cells (neutrophiles, eosinophils, monocytes, and macrophages) that express Fc receptors and have the machinery to kill targets, although they use different effector molecules than NK cells. 


100445 >>> 00:12:03.5 

SLIDE 6 of 7 
Lymphokine-activated killer (LAK) cells 
· Also LGLs that are non-T, non-B lymphocytes. 
· Simply an activated form of NK cells that have been stimulated in vitro by IL-2 and IFN-. 
· Nonspecific 
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Cytotoxic T cells killing 
· Perforin: Membrane-puncturing, pore-forming molecule that polymerizes in the membrane of the target cell. These pores damage the cell membrane, causing lysis. 
· Granzymes: Damage the target cell, possibly by passing through the perforin pores into the target cell. 
· Cytokines: IFN- and TNF- are secreted by CTLs induce apoptosis 
· Fas and Fas ligand: Fas ligand on CTL cell surface interacts with Fas molecule on the target cell surface, inducing apoptosis. 







