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The Neutrophil and Apoptosis
Takayoshi Honma and Tamiko Hamasaki

Two types of cell death, referred to as apoptosis and necrosis, have usually been
described. Apoptosis is characterized by internucleosomal DNA fragmentation,
chromatin condensation, and cytoplasmic blebbing. At the early stages of this
process, there are no noticeable structural changes occurring within mitochondria or
other cytoplasmic organelles. In contrast, necrosis differs both morphologically and
biochemically from apoptosis. From the onset of necrosis, there is a marked
dissolution of organized cytoplasmic structures, which the nucleus remains intact.
Cell death by apoptosis is an essential feature of many normal processes and
pathological conditions.

Apoptosis has also been acknowledged as the mechanism by which senescent
neutrophils die. In many tissues, apoptotic neutrophils are phagocytosed by macro-
phages before their lysis, presumably thereby preventing damage to tissues caused by
the inappropriate release of toxic intracellular constituents. It was made clear that
macrophage recognition of apoptotic cells as “senescent-self” was mediated by the
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vitronectin receptor. However, multiple mechanisms seem likely to be involved in

the recognition of apoptotic cells by macrophages.
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Fig. 1. Electron micrograph of an apoptotic neutrophil (N) phagocytosed by a macrophage

(M) in a collagen sponge-induced foreign body granuloma in a rat. Nuclear (Nu) changes
showing condensation of chromatin are typical of apoptosis. Neutrophils contain a large
number of agents with the capacity to injury tissue. Neutrophil apoptosis and uptake by
macrophages may therefore represent a neutrophil removal mechanistn which has the
potential to limit neutrophil-mediated tissue injury in inflamed sites®®.
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