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Role of cytoskeleton in the mechanism of exocytosis
in adrenal chromaffin cells
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Previously, we have reported that myosin light chain kinase (MLCK) plays an essential role in ATP-
dependent priming of Ca2+induced exocytosis in adrenal chromatfin celis, suggesting that actin-
myosin interaction is involved in the priming of exocytosis in these cells. To further clarify the
implication of actin-myosin interaction in the mechanism of exocytosis, we studied effects of a novel
actin depolymerizing agent, Mycalolide B (MLB) and Cytocharasin D (CD) on the organization of the
cortical F-actin, on Ca2+induced catecholamine (CA) release from digitonin-permeabilized cells, and
on the kinetics of CA release from intact adrenal chromaffin cells by use of the real-time monitoring
technique. MLB, that is known to inhibit actin-activated myosin Mg2+-ATPase, depolymerized the
cortical F-actin and inhibited ATP-dependent release from digitonin-permeabilized cells. MLB changed
the kinetics of CA release from intact cells: the half decay time of the secretory response to a
persistent stimulation with acetylcholine (ACh) was shortened, and the decay of the response to
repetitive stimulation was accelerated in MLB-treated cells. These effects of MLB on the kinetics of
CA release was quite similar to the effects of the specific inhibitor of MLCK, wortmannin {(WT). On
the other hand, CD that affects organization of the cortical F-actin but does not interfere that actin-
myosin interaction had no effect on the kinetics of CA release, though the cortical F-actin was
apparently disrupted. These results, together with our previous findings, suggest that cortical F-actin
and the actin-myosin interaction are important for ATP-dependent priming of exocytasis. The results
also suggest that the impairment of ATP-dependent priming reduces the recruitment of the secretory
vesicles to releasable pool and consequently affects the kinetics of the physiological response.
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