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Abstract:
Neutrophil emigration into sites of inflammation and the nonrandom recirculation of lymphocytes are
essential immunological phenomena controlled, in part, by specific receptor interactions between the
leukocyte and vascular endothelium. L-selectin is an adhesion molecule expressed on all leukocytes
and is required for the initial interaction of these cells with the endothelium prior to extravasation.
Activation of leukocytes results in rapid shedding of L-selectin from the cell surface, which has been
proposed to be a mechanism of release from the endothelium prior to emigration into sites of
inflammation. Here a novel pathway leading to the shedding of L-selectin is described. I show that
chemical crosslinking agents induce a rapid activation-independent shedding of leukocyte L-selectin.
Specific crosslinking of L-selectin with monoclonal antibodies or treatment of leukocytes with the
polysaccharide fucoidin also induce downregulation of L-selectin, which cannot be explained by
activation alone. Importantly, L-selectin ligand interactions in vivo induce L-selectin downregulation.
An irreversible inhibitor of serine proteases completely blocks both crosslinking- and
activation-induced downregulation of L-selectin. Therefore, a similar serine protease is likely involved
in both pathways leading to L-selectin shedding. Based on these observations, a new model for the
regulation of leukocyte/endothelial interactions is presented. 
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