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Figure 372e-11 Key migration steps of immune cells at sites of inflammation. Inflammation due to tissue damage or infection induces the
release of cytokines (not shown) and inflammatory chemoattractants (red arrowheads) from distressed stromal cells and “professional” sentinels,
such as mast cells and macrophages (not shown). The inflammatory signals induce upregulation of endothelial selectins and immunoglobulin
“superfamily” members, particularly ICAM-1 and/or VCAM-1. Chemoattractants, particularly chemokines, are produced by or translocated across
venular endothelial cells (red arrow) and are displayed in the lumen to rolling leukocytes. Those leukocytes that express the appropriate set
of trafficking molecules undergo a multistep adhesion cascade (steps 1–3) and then polarize and move by diapedesis across the venular wall
(steps 4 and 5). Diapedesis involves transient disassembly of endothelial junctions and penetration through the underlying basement membrane (step 6). Once in the extravascular (interstitial) space, the migrating cell uses different integrins to gain “footholds” on collagen fibers and
other ECM molecules, such as laminin and fibronectin, and on inflammation-induced ICAM-1 on the surface of parenchymal cells (step 7). The
migrating cell receives guidance cues from distinct sets of chemoattractants, particularly chemokines, which may be immobilized on glycosaminoglycans (GAG) that “decorate” many ECM molecules and stromal cells. Inflammatory signals also induce tissue dendritic cells (DCs) to undergo maturation. Once DCs process material from damaged tissues and invading pathogens, they upregulate CCR7, which allows them to enter
draining lymph vessels that express the CCR7 ligand CCL21 (and CCL19). In lymph nodes (LNs), these antigen-loaded mature DCs activate naïve
T cells and expand pools of effector lymphocytes, which enter the blood and migrate back to the site of inflammation. T cells in tissue also use
this CCR7-dependent route to migrate from peripheral sites to draining lymph nodes through afferent lymphatics. (Adapted from AD Luster et al:
Nat Immunol 6:1182, 2005; with permission from Macmillan Publishers Ltd. Copyright 2005.)
capable of digesting the subendothelial basement membrane, rich in
nonfibrillar collagen, appears to be required for the penetration of
lymphoid cells into the extravascular sites.
Abnormal induction of HEV formation and use of the molecules discussed above have been implicated in the induction and maintenance
of inflammation in a number of chronic inflammatory diseases. In
animal models of type 1 diabetes mellitus, MAdCAM-1 and GlyCAM-1
have been shown to be highly expressed on HEVs in inflamed pancreatic islets, and treatment of these animals with inhibitors of l-selectin
and a4 integrin function blocked the development of type 1 diabetes
mellitus (Chap. 417). A similar role for abnormal induction of the
adhesion molecules of lymphocyte emigration has been suggested in
rheumatoid arthritis (Chap. 380), Hashimoto’s thyroiditis (Chap. 405),
Graves’ disease (Chap. 405), multiple sclerosis (Chap. 458), Crohn’s
disease (Chap. 351), and ulcerative colitis (Chap. 351).

Immune-Complex Formation Clearance of antigen by immune-complex
formation between antigen, complement, and antibody is a highly
effective mechanism of host defense. However, depending on the level
of immune complexes formed and their physicochemical properties,
immune complexes may or may not result in host and foreign cell
damage. After antigen exposure, certain types of soluble antigenantibody complexes freely circulate and, if not cleared by the reticuloendothelial system, can be deposited in blood vessel walls and in
other tissues such as renal glomeruli and cause vasculitis or glomerulonephritis syndromes (Chaps. 338 and 385). Deficiencies of early
complement components are associated with inefficient clearance of
immune complexes and immune complex mediated tissue damage in
autoimmune syndromes, whereas deficiencies of the later complement
components are associated with susceptibility to recurrent Neisseria
infections (Table 372e-16).

