
endothelial cells; receptors for chemoattractants and opsonins are
mobilized; and the phagocytes orient toward the chemoattractant
source in the extravascular space, increase their motile activity
(chemokinesis), and migrate directionally (chemotaxis) into tissues.
The process of migration into tissues is called diapedesis and
involves the crawling of neutrophils between postcapillary endothelial
cells that open junctions between adjacent cells to permit leukocyte
passage. Diapedesis involves platelet/endothelial cell adhesion
molecule (PECAM) 1 (CD31), which is expressed on both the
emigrating leukocyte and the endothelial cells. The endothelial
responses (increased blood flow from increased vasodilation and
permeability) are mediated by anaphylatoxins (e.g., C3a and C5a) as
well as vasodilators such as histamine, bradykinin, serotonin, nitric
oxide, vascular endothelial growth factor (VEGF), and prostaglandins
E and I. Cytokines regulate some of these processes (e.g., TNF-α
induction of VEGF, interferon [IFN] γ inhibition of prostaglandin E).

In the healthy adult, most neutrophils leave the body by migration
through the mucous membrane of the gastrointestinal tract.
Normally, neutrophils spend a short time in the circulation (half-life,
6–7 h). Senescent neutrophils are cleared from the circulation by
macrophages in the lung and spleen. Once in the tissues,
neutrophils release enzymes, such as collagenase and elastase,
which may help establish abscess cavities. Neutrophils ingest
pathogenic materials that have been opsonized by IgG and C3b.
Fibronectin and the tetrapeptide tuftsin also facilitate phagocytosis.

With phagocytosis comes a burst of oxygen consumption and
activation of the hexose-monophosphate shunt. A membrane-
associated NADPH oxidase, consisting of membrane and cytosolic
components, is assembled and catalyzes the univalent reduction of
oxygen to superoxide anion, which is then converted by superoxide
dismutase to hydrogen peroxide and other toxic oxygen products
(e.g., hydroxyl radical). Hydrogen peroxide + chloride + neutrophil
myeloperoxidase generates hypochlorous acid (bleach),
hypochlorite, and chlorine. These products oxidize and halogenate
microorganisms and tumor cells and, when uncontrolled, can
damage host tissue. Strongly cationic proteins, defensins, elastase,
cathepsins, and probably nitric oxide also participate in microbial


