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Fig. 3. Exocytosis { £) was frequent in a great proportion of chromaffin cells, particularly on
the lateral plasma membrane (L) after 3 hones of insulin (10 IU/100 g) trestment. Note
nucleus () and well-developed Golgi apparatus (§). x 18000
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Fig. 4. Chromaffin cells, 3 hours after insulin (10 LU/I00 g/body weight) administration. In a
group of cells occasional exocytosis (E) was observed on apical (4 ) and lateral (L) plasma
membrane. x 18000
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Fig. 5. Chromaffin cells, 6 hours after insulin treatinent. Exocytotic vacuoles (EV) were still
numerous but electron-dense material of secretory granules was no longer observable. Note
abundance of rough-surfaced endoplasmic reticulum (rer). x 18000
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In consequence of the collision the membrane of the granules may fuse with
the plasma membrane, and the fusion, gives an opportunity for the release of
secretory material. If the fusion is short (1 ms or less) the release of the low molee-
ular weight substances takes place preferentially and thesecretory granules become
relatively rich in protein (e,g., dopamine ( hydroxylase: Smith and Winkler, 1972).
All of this suggests that exocytosis is not the exclusive way of hormone release.
In the nonstimulated hamster adrenal medulla therefore both exocytosis and the
close morphologic contact of secretory granules to the cell membranes (tight
junction) may represent a form of hormone secretion.

In order to study whether the ultrastructural organization of actively secreting
cells changes in the stimulated gland, golden hamsters were subjected to insulin
treatment. Since the catecholamine-mobilizing effect of insulin is well known, an
increase in the frequency of exocytosis was expected to occur first of all on the
apical surfaces of chromaffin cells. Contrary to this, however, an increased inci-
dence of exocytosis was not observed on the apical cell membrane, but on the
lateral one. It was conspicuous that at the site of exocytosis, large vacuoles also
developed. On the basis of these the question arises as to why the exocytotic
profiles preferentially develop on the lateral plasma membranes. An answer can
be suggested if we assume that during an increased and long lasting secretion,
(i.e., induced by insulin) the apical pole of chromaffin cells becomes unable to
perform the discharge of secretory material. In consequence, it is obvious that the
large surface of lateral plasma membranes furnishes an excellent opportunity for
hormone liberation and so they become the main point for the events of exocytosis.
On the basis of morphologic observations it is rather difficult to explain the signif-
icance of large exocytotic vacuoles on the lateral cell surface under intensive
secretion in the hamster adrenal medulla.

Our preliminary morphometric measurements (Benedeczky et al., 1973)
showed that the concenfration of secretory granules in the cytoplasm decreased.
This indicates that the insulin-induced hormone mobilization also causes an
absolute decrease in the number of secretion granules. In other words, their
disappearance occurs by means of a complete disintegration process, that is, by
exocytosis.
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