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Permeabilized Parotid Acini
- A New Approach to Amylase Exocytosis

Taishin TAKUMA

Department Oral Biochemistry, School of Dentistry,
HIGASHI-NIPPON-GAKUEN UNIVERSITY

Abstract

Permeabilized cells enabled us to gain access to the intracellular milieu required for
exocytosis. Various permeabilization techniques have been applied to many secretory cells
including pancreatic acini, however, studies with permeabilized salivary cells were very few.
Therefore, I first detailed the preparation method of saponin-permeabilized parotid acini that
were highly responsive to exogenous cAMP. Saponin-permeabilized parotid acini prepared in
this manner were incubated with a wide variety of cAMP analogs, including site-selective
cAMP analogs and the cAMP antagonist. The results suggest that the dissociation of
cAMP-dependent protein kinase into its catalytic and regulatory subunits was essential for
amylase exocytosis evoked by cAMP. Nevertheless, studies using protein kinase inhibitors
and protein phosphatase inhibitors have shown that cAMP-dependent protein phosphorylation
mediated by the catalytic subunit was not obligatory for exocytosis. The role of the
regulatory subunit in amylase exocytosis remains to be elucidated.

In this article, I aléo review recent studies concerning the effects of Ca*", C-kinase, and

GTP-binding proteins on amylase exocytosis.

Key words : Amylase exocytosis, cAMP-dependent protein Kinase, saponin-permeabilized

parotid acini.
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Table 1. Methods of cell permeabilization
Cell Technique Mediator Reference
Parotid cells Digitonin Ca?t, cAMP Dowd et al. 19879
Saponin cAMP Takuma & Ichida 1988V
Pancreatic cells | High voltage discharge | Ca?t, cAMP, PMA | Knight & Koh 1984”
Digitonin cAMP, PMA Schulz et al. 19868
Streptolysin-O Ca?*, PMA, GTP | Williams et al. 19909
Saponin Ca?*, DG Rubin et al. 19901
Gastric cells Digitonin Ca?* Norris & Hersey 198510
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Figure 1. Assay of amylase release from saponin-
permeabilized acini.
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Figure 2. Effects of cAMP, dibutyryl-cAMP, and 8-chlorophenyl-thio-
¢AMP on amylase release from intact or saponin-permeabilized

parotid cells.

Cells were incubated at 37°C for 15 min with various concentrations
of cAMP analogues in either normal Hanks’ medium (intact sells,
0), or in calcium-free medium containing 20 wxg/ml saponin

(permeabilized cells, @) .

Data shown are means*SD (n=6).

Db-cAMP, dibutyryl-cAMP ; CPS-cAMP, 8-chlorophenylthio-

cAMP.
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Figure 3. Effects of PKI-(5-24)-peptide, PKI-
(14-24) -amide and H-8 on protein
phosphorylation in saponin-perme-
abilized parotid cells stimulated by
cyclic AMP
Cells were preincubated for 5 min with
saponin(20 gg/ml), [y-2P]1 ATP (0.4
mCi/ml) and either 10 puM PKI-
(5-24) -peptide, 40 uM PKI- (14-24)-
amide or 200 M H-8, and further in-
cubated for 10 min after addition of 1
mM cyclic AMP. Lane 1, control;
lane 2, cyclic AMP alone ; lane 3, PKI-
(5-24) -peptide plus cyclic AMP; lane
4, H-8 plus cyclic AMP; lane 5, PKI-
(14-24) -amide plus cyclic AMP.



Effects of PKI-(5-24)-peptide, PKI-
(14-24) -amide and H-8 on cyclic
AMP-dependent amylase release from
saponin-permeabilized parotid cells
Cells were preincubated with 20 xg of
saponin/ml and each inhibitor in Ca?*-
free medium at 37°C for 5 min and fur-
ther incubated for 15 min after the
addition of 1 mM cyclic AMP. Data
shown are means+S.D. (n=8) .

Table 2.

Amylase release

Treatment (% of total/20min)

Control 13.
Cyclic AMP(1 mM) 25.
+PKI- (5-24) -peptide (10 M) 24.
+PKI- (14-24) -amide (40 xM)25.
+H-8(200 xM) 23.
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cAMP on protein phosphorylation in saponin-permeabilized
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Cells were preincubated at 37°C for 5 min with 20 zg/ml saponin
and ~0.2 mCi of [y-3?P] ATP in calcium-free medium and further
incubated for 10 min after addifion of cAMP or its analogues.
Lanes 1,2,3,4, and 5 are 0, 10~%, 10-%, 10~*, and 10-* M cAMP or

its analogue, respectively.
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Figure 5. Effects of various site-selective cAMP analogues alone or in
combination on amylase release from saponin-permeabilized

parotid cells.

Cells were incubated at 37°C for 15 min with N¢-benzoyl-cAMP (B
and 2B indicate 1 and 2 xM,respectively), 8-thiomethyl-cAMP (S
and 2S, 1 and 2 #M, respectively), and 8-amino-cAMP(N and 2
N, 3 and 6 uM,respectively) alone or in combination in Ca-free
KCl medium containing 20 xg/ml saponin. Basal release of
amylase(13.9+1.9, 13.1+0.6, and 12.3+2.7% for left, middle,
and right experiments, respectively) was subtracted from each
value. The solid portion of the bar indicates the extent of syner-
gism. Data shown are means+=SD(n=8).
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Figure 6. Dose-response curves of Rp-and Sp-

¢cAMPS for amylase release from
saponin-permeabilized parotid acinar
cells.

The acini were incubated for 15 min
with various concentrations of Rp-and
Sp-cAMPS alone or in combination in
Ca-free medium containing 20 xg/ml
saponin. Data shown are means+SE
(n=4).
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Figure 7. Effect of okadaic acid on amylase release from intact or saponin-
permeabilized parotid cells. The cells were incubated for 15 min
with various concentrations of okadaic acid in either normal
Hanks’ medium (left ; intact cells, =1 M isoproterenol)or in
Ca-free medium containing 20 gg/ml saponin(right; £1 mM
cAMP) .Data shown are means+SD(n=4) .
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