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Abstract

The effects of Ca?* and EGTA on rat parotid amylase secretion and cyclic AMP accumula-
tion were investigated in vitro using a dispersed acinar cell preparation. Amylase secretion
induced by isoproterenol and dibutyryl cyclic AMP was significantly enhanced by pre-treat-
ment (30min) with more than 50¢M Ca?*. Depletion of intracellﬁlar Ca®* by pre-treatment
with 2mM EGTA reduced the amylase secretion, although the pre-treatment was unable to
completely block the secretion. The pre-treatment with Ca?* and EGTA did not alter the rise
in cellular cyclic AMP induced by isoproterenol. These results suggest that intracellular Ca**
is necessary to elicit the maximum amylase secretion and that Ca?* may be involved in the

exocytosis of parotid amylase at steps distal from the cyclic AMP metabolism.
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Effect of Ca?** and EGTA on Iso-stimulat-
ed amylase secretion. Parotid cells were
pre-incubated with or without Ca** or
EGTA (2mM) for 30min and then stimulat-
ed with 1xM Iso for 30min. The released
amylase is expressed as per cent of the
total amylase activity of the cells. Each
value represents the mean = S. E. of five
experiments.
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Effect of pre-treatment with various Ca?*
concentrations on Iso-stimulated amylase
secretion. Parotid cells were pre-incubat-
ed with various Ca®* concentrations for 30
min and then stimulated with 1M Iso for
30min. The released amylase is expressed
as per cent of the total amylase activity of
the cells. Each value represents the
mean *=S. E. of four experiments.
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¢AMP(pmol/mg protein)
+Iso(1:M)
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Effect of Ca** and EGTA on cAMP
accumulation by Iso. Parotid cells were
pre-incubated with or without Ca?* (1
mM) or EGTA (2mM) for 30min and
then stimulated with 1zM Iso for 5min.
Each value represents the mean =S. E. of
five experiments.

Table 1.

NT 27 327 —ESWRIC ML Cart %k 24
TLLMLEE LBEWEEZ SN TS, #ilfa
WCa*DERICOWLTIIEL DEHRLHD,
72, —BL7RRIZE S TRy, Putney
5%, B—ZHEHEH cAMP 80 F& %7/
L CHIfEA Ca>* 77— 6 D Ca2*DENE 2 5
HL, B A v Yy —E LT Cat i E
TR S 7 — DR EEIER I T & v d (R

(70)



HHAEYME $7% $£28 BH6EIRA 5

ZRB L7z, BE, 20%b, g—ZEEHIK I
BT RRAEM M2 © D*Ca efflux 1 &
5 EPEBOMBHECIVREINTE
fzr-e 0 Lanl, —H, Ca**#H¥EE quin-25H
% i fura-2% H W THIFEN Ca?+ %8I L 72
HE, LM EEO Iso RT3 MZA Ca®tig
BEOoOLERBRONRHE W X 57,

Takuma > 34 R = A EH TIEME %
cAMP THIBIL To¥Ca DEIEAKL Z X2
L9, YR VIEHEN»SDT 27X
W EGTAGET TORLWCIFHEE LW

LOERELTnDE, ZhSOEEZMIEA
Ca¥ ™37 27— X WDRBEW Ay >~
Vr—THHELIRFECEEZRIT»IT2 b
DTH5,

SHEOEEETIE, EGTARMLEIC LY 7 8
7 —¥MURIEOME T L, Ca’tiz & 2 HiALE X
SIRIGEEAR S ¥ 7z, BB O HRSEE
DOFHFEA Ca? B E T HIII/N R D Ca? B E I
FLTEEBTLZENHESINTELY, 73
7 — WO Cat D EE &
RECLIzbDERBDbNS, X512, Fall, &L
13, MRS EEMED Ca v — M EITH 5 BAPTA-
AM 2 ETIRMREANICERDAZE 2 L, 73
7 —EHWRICDEL IHSEIS L2 R
WH L7222, 737 —E55iEF v — b FILE
WEDTERICBHEEXLE»o/:0T, MfldAN
Ca** 3T L > TETH 3 EH % FEw
TUBILIETERY, LrL, Ly,
EE R SWRIG % #RF T 5 ETHIREN Ca?+ s
CAMP L L bW &b TEERKZRE2HE-T
WEZERENPTEDTH S,

EGTA ® Ca?*BlLlE I & 2 DR IaDEAL
/& DBcAMP %73 RIBEE & L THWIHE I
bRon, £/, cAMP £BiZ EGTA % Ca?*
HIALEIC & D OEERZ T o, F00
Z,7 27— EHWRIEOEL cAMP R#%
DEAEN L TREZEFZEZIZ VW, £57,

(71)

EGTA % Ca?*BifLiE 12 cAMP R R L&D
GMAT y T ERE 26D EBbins,
Ca* i & 2 il pEDRETIZ A L EY 2 Y
viED CafienEHEZNM L TiIThh b L —
RICEZ SN TS, B TR0 T R0
ANEY2) Y EEATHLZERTTIZLL
HohTwa, Had, p-28EE2NT2ET
BR7 27 —¥Huiz, Ca¥*—ANEY 2 ) VR
73 cAMP (RS LAED 2 7 v 7 THE L T
VL B EREME R RIE L 7229, Z 0 2, S EIDFEER
TEHEIN EGTA® Ca*®it L3737 —+¥
SUWRIEDEALIE Ca?*—H VT Y 2 ) > HEEE
DEALZENHALTEUzDO NN,

5 ]

7 v METREREE A, 717 -¥5
W= cAMP 4B ic #f 3 5 Ca>* 5 & ' EGTA
DR E T, |
1. Isoflic k27 3 5 —¥ouhid g2

mM EGTA THULE (305/8) ¥ 2 L HEIC

fET L, 50uM LLE®D Ca? THIMLE T 2 &4

WG IZHEAR L 72, Ca**ic X 2 ARZIE I

0.25mM TIEIZRAIEL 72,

2. Iso Db D iZ DB cAMP % S WiilEEE «
LTS8 b ROBRESE S hz,
3. Iso FIMIC & % HEHIA cAMP B0 L5412,
EGTA % Ca** DHILE THRVWEEL 2T &

molz,

UEORERD» S, g—25E%2 N 5B TR
D7 27 —E¥UWRICOMERF I, MIIEAN Ca%tix
EETHD EEZ SN MM Ca? i cAMP
RBFEEH L IR 22 A7 v P THRRICICEE
L T2 AJREMED T

X [

1. Butcher, F. R. and Putney, Jr., J. W.: Regulation

of parotid gland function by cyclic nucleotides
and calcium. Adv. Cyclic Nucleotide Res., 13:
215-249, 1980.



10,

11,

12,

13.

14,

15,

. Putney, Jr, J. W.:

. Selinger, Z. and Naim, E. :

. Takuma, T. and Ichida, T.:

HE D »F, i/ B TFIRMEROT 27—l & Ca®

. BEEE ETKRICBIT A7 35 —-E0Uo FHE

Fro BRHEHAE, 4:1-10, 1985,

. HFRER(E | RO S, BERIREE, 34 1 248-253,

1986,
Identification of cellular
activation mechanisms associated with salivary

secretion. Ann. Rev. Physiol., 48 : 75-88, 1986.

. Baum, B. J.: Neurotransmitter control of secre-

J. Dent. Res., 66:628-632, 1987.
The effect of calcium
Bio-

tion.

on amylase secretion by rat parotid slices.
chim. Biophys. Acta, 203 : 335-337, 1970.

. Putney, Jr., J. W, Weiss, S. J., Leslie, B. A. and

Is calcium the final mediator of
J. Phar-

Marier, S. H.:
exocytosis in the rat parotid gland?
macol. Exp. Ther., 203 : 144-155, 1977.

. Quissell, D. O,, Lafferty, J. L. and Barzen, K. A.:

Dispersed rat parotid cells: Role of calcium and
cAMP in the regulation of amylase secretion. J.
Dent. Res., 62 :131-134, 1983.

Does cyclic AMP
mobilize Ca*" for amylase secretion from rat
parotid cells? Biochim. Biophys. Acta, 887:
113-117, 1986.

Bernfeld, P.: Amylase « and #. Methods En-
zymol., 1:149-158, 1955.

Lowry, O. H., Rosebrough, N. J., Farr, A. L. and

Randall, R. J.: Protein measurement with the

Folin phenol reagent. J. Biol. Chem., 193:
265-275, 1951.
Brostrom, M. A. and Brostrom, C. O.: Calcium

control of cyclic AMP metabolism in glial and
pituitary tumor cells. Calcium Cell Function, 5:
165-208, 1984.

Butcher, F. R.:
from isolated rat parotid cells.
phys. Acta, 630 : 254-260, 1980.

Argent, B. E. and Arkle, S.:

action of extracellular calcium on isoprenaline-

Regulation of calcium efflux

Biochim. Bio-

Mechanism of

evoked amylase secretion from isolated rat par-
otid glands. J. Physiol., 369 : 337-353, 1985.
Takemura, H. and Ohshika, H. :

extracellular and intracellular calcium to the

Contribution of

enhanced effect of an a-adrenergic agonist on
amylase release from dispersed rat parotid cells.
J. Dent. Res., 64 : 881-885, 1985.

16.

17.

18,

19.

20,

21,

22,

23.

24,

25,

26.

(72)

Dreux, C., Imhoff, V., Huleux, C., Busson, S. and
Rossignol, B.: Forskolin, a tool for rat parotid
secretion studies: **Ca efflux is not related to
cAMP. Am. J. Physiol,, 251: C754-C762, 1986.
Takemura, H.: Changes in cytosolic free cal-
cium concentration in isolated rat parotid cells
by cholinergic and g-adrenergic agonists. Bio-
chem. Biophy. Res. Commun. 131:1048-1055,
1985.

Aub, D. L. and Putney, Jr., J. W.: Mobilization
of intracellular calcium by methacholine and
inositol 1, 4, 5-trisphosphate in rat parotid acinar
cells. J. Dent. Res., 66 :547-551, 1987.

Horn, V. J., Baum, B. J. and Ambudkar, I. S.:
£~ Adrenergic receptor stimulation induces
inositol trisphosphate production and Ca** mobi-
lization in rat parotid acinar cells. J. Biol.
Chem., 263 :12454-12460, 1988.
Takuma, T. and Ichida, T.:
from saponinpermeabilized parotid cells evoked
by cyclic AMP. ]. Biochem., 103 :95-98, 1988.
Nauntofte, B. and Dissing, S.:
duced changes in cytosolic calcium in rat parotid
acini. Am. J. Physiol., 253 : G290-G297, 1987.
BHEN, MACA D 7y VETERER»>D7 2
7 —YilER o 2 #IlAA Ca ¥ v — ¥ BAPTA

-AM OF#E, FIEFEHEFSPTIOEEER !

Amylase secretion

Stimulation-in-

39, 1988,

Yokoyama, N., Murota, Y., Saito, M., Kon, S. and
Furuyama, S.: Purification of calmodulin from
bovine parotid gland. Biochem. Int., 6 : 257-265,
1983.

Tojyo, Y., Matsumoto, Y., Saida, K. and Suzuki,
A.: Electrophoretic identification of calmodulin
in rat parotid gland. Arch. Oral. Biol, 31:
489-490, 1986.

HEN, NEED, HERD »F, BMHRTF, 0K
ATy NETRALEY 2 ) v OBRKENEIC
£ BMH, EERESE, 2915862, 1987,

Tojyo, Y., Uchida, M.
Inhibitory effects of calmodulin antagonists on
cyclic AMP-
stimulated amylase release from rat parotid
Japan. J. Pharmacol., 45:487-491,

and Matsumoto, Y.:

isoproterenol-and dibutyryl

acinar cells.
1987.



