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Inhibitory role of GDP on saikosaponin ( [ ) stimulated enzymes
secretion and rising of [ Ca®* ], in rat pancreatic acini?
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ABSTRACT

ATM: To study the role of guanosine diphosphate
(GDP) on enzyme secretion and rising of _Ca™* [, in
satkosaponin { 1 ) _SA( 1 )] stimulated ral pancreatic
acini. METHODS: Cell membrane of isolated rat pan-
creatic acini were permeabilized using streptolysin O
(SLO}. Enzymes secretions were indicated by detecting
total protein secretions. Intracellular Ca®* { Ca®* ];)
was measured using Fluo-3 in SPEX spectrofluorimeter.
RESULTS : The inhibition of GDP on SA( [ ) stimulat-
ed enzymes secretion increased with increasing GDP con-
centration. There were two peaks in the lime course of
increase in [ Ca®* | evoked by SA( 1) 10 pemol/L.
After adding GDP 5 mmol/L, [Ca’* ]; rose gradually
without the two peaks. In permeabilized acini, the accu-
mulation of enzymes stimulated by SA( I ) in 30 min
reduced by 57 % compared with intact acini. GDP
5 mmol/L decreased the initial rate of secretion. CON-
CLUSION. Inhibition of GDP on increase in | Ca®* ]
reduces SA( [ ) stimulated enzymes secretion in pancre-
atic acini .

INTRODUCTION

It is well established that Ca®* plays a crucial role as
an intracellular messenger for the chelecystokinin { CCK)
and carbachol stimulated enzymes secretion in pancreatic
acini'".  CCK-8 activates it receptor coupling G pro-
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tein, rises IPy. and evokes Ca* release from endoplas-
mic reticulum cisterna.  Guanosine triphophate ( GTP)
enhances the increase in [P, and “Catt ]i stimulated by
CCK81
Chinese drug used for treating acute pancreatitis . Our
investigations have indicated that Buplewrwm and saiku-

side have significant promoting effects on enzymes secre-
L34

Buplewrwmn i1s a representative {raditional

tion in rat pancreatic acini !, and saitkosaponin { [ )

“SA(C ] )] is one of the major active components of Bu-
pleurum acting on pancreatic acini'’ . The characteristics
and dynamics of enzymes secretion stimulated by SA( | )
have been recently examined'™ . In this paper, we have
employed intact and permeabilized rat pancreatic acini to
study the influence of guanosine diphosphate ( GDP) on
enzymes secretion and chang in [ Ca®* ], evoked by
SA(CT ), in order to investigate the mechanism of

SA( T ) stimulated enzymes secretion.

MATERIALS AND METHODS

Materials  Guanosine-5'-diphosphate trisodium
salt (GDP), Fluo 3-AM, collagenase [A. ethylene
glycol-bis { J-amino-ethyl ether )-N, N'-tetraacetic acid
{egtazic acid}, and Triton X-100 (all from Sigma Co.
USA); streptolysin O (GIBCO Co, USA?}; trypsin in-
hibitor { DongFeng Biotechnology Co Lid. Shanghai):
other chemicals were from Tianxiangren Bio Co Lid { Bei-
jing}. Specpure saikosaponin ( | ) was separated and
idennfied by the School of Pharmaceutical Science, Bei-
jing University,

Preparation of isolated acini Male Wistar rats
{200 — 300 g} were from Experiment Animal Center of
the Fourth Institute, Academy of Military Medical Sci-
ences {Grade Il ., No 005). Pancreatic acini were pre-
pared by the method of Kitagawa ef afi*.

Permeabilization of pancreatic acini
were permeabilized in a permeabiiizing PR solution con-
taining final concentrations of SLO 1000 1U/L, eglazic

Acini
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acid 5 mmol/L, MgATP 1 mmol/L, free Mg*
1 mmol/L, and varous concentration of Ca?*, which
were established by the method of Kitagawa ef a'™, and
incubated at 37 C for 10 min,

Measurement of enzymes secretion from in-
tact and SLO-permeabilized acini  Enzymes release
from pancreatic acini was determined by measuring pro-
tein secretion.  Aliquots (1 mL) of GDP or culture
medium-treated acini were incubated with SA( T ) at
37 T for 30 min followed by centrifugation (5000 x g)
for 15 s, Quantities of protein secreted in the super-
natant were determined using G-250. The enzymes se-
cretions were calculated using a compuler program.

Measurement of [Ca®* ]; Isolated acini were
incubated with Fluo-3 5 pmol/L at 37 C for 40 min and
then washed and resuspended in fresh physiological sall
solution containing the agonist. Fluorescence was moni-
tored with SPEX spectrofluorimeter. Then [ Ca®* ]; was
assayed by the method of Nathanson et af'® .

Statistical analysis Data were expressed as
i+s, and analyzed by 7-test among experimental
groups.

RESULTS

Effects of GDP on enzymes secretion stimu-
lated by SA({ | } in intact pancreatic acini In Tab
1, inhibition of GDP on SA{ | ) stimulated enzymes se-
cretion increased with increasing GDP concentration .
Enzymes secretion stimulated by SA( [ ) 10 xmol/L was
6.4 folds of basal value, and GDP 20 mmol/L. decreased
its effect by 62 % .

Effects of GDP on SA({ ] )-evoked rising of

Tab 1. Effects of GDP on SA({ 1) stimulated enzymes
secretion in rat pancreatic acini. The values are the accu-
mulation of 30 min, and basal value was obtained from un-
stimulated acini. n=5. % ts. P<0.01 vs control
group. P <0.01 vs SA{ [ ) 10 pmol/L group.

SA{1}+GDP Enzyme secre-  Times basal

/pmol-L™' mmal- L~ tion/mg-L~" %

No SA(]) and GDP 120x1.5 100
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Fig 1. Effects of GDP on SA( [ )-evoked increase in

[Ca?* ];in rat pancreatic acini. {a) SA{ [ } 10 pmol/
L; (b) SA{ ) 10 pmol/L & Ca®* -free medium; (c)
SA{ [ ) 10 pmol/L + GDP 5 mmol/L; (d) basal.

[Ca®* ]; in intact rat pancreatic acini In Fig la,
SA( I ) evoked [Ca®* ; first rapidly rose to a peak and
dropped, then [Ca®* ], rose again and reached a second
Finally, [ Ca’* ], declined gradually
and maintained itself above the basal value. In Ca’*-
free medium, at the second step after the first peak,
[Ca®* |, declined gradually to the basal value (Fig 1b),
After addition of GDP 5 mmol/L., | Ca®* |; rose gradual-
ly. The two peaks, responding for SA{ 1 ) 10 pmol/L.,
disappeared ( Fig lc). At 15 min, the | Ca®* |
approached the value of [ Ca®* |; as shown in Fig la.

Eifects of GDP on the kinetics of enzyme se-
cretion in SLO-permeabilized pancreatic acini In
SA( [ ) stimulated intact acinar cells. the accumulation
of enzymes release increased speedily from 5 min to 15
After 20 min the action of SA( | } disappeared.
In permeabilized acinar cells, the accumulation of en-
zymes secretion increased speedily from O — 5 min, then
no further increase was observed. The accumulation of
enzymes at 30 min reduced by 57 % as compared with
intact cells. GDP 5 mmol/L decreased the initial en-
zymes secretion and increased the longevity of secretory
response { Fig 2A7.

Rate course of SA( | ) stimulated enzymes release

peak at 10 min.

min.

was obtained by a differential analysis of accumulation
with the help of a computer program (Fig 2B). In
permeabilized acini cells, maximal secretion rate was
observed soon after adding the SA( | ), then the rate
declined speedily. [Inhibited by GDP 5 mmol/L, the
peak of rate dropped and shified from 30 s to 5 min, but
declined gradualiy.
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Fig2. A} Time course of SA( [ ) stimulated enzyme
secretion in intact and SLO-permeabilized pancreatic
acini, @: SA {1 ) 10 pmol/L in intact acini; [:
SA{ 1} 10 pmol/L in SLO- permeabilized acini; M:
SA{ [} 10 pmol/L and GDP 5 mmol/L in SLO-perme-
abilized acini. The value of basal secretion in 30 min
was taken as 100 %. n=5. xzs. B) Effects of
GDP on rate course of SA{ [ ) stimulated enzyme secre-
tion in SLO-permeabilized pancreatic acini. {a): SA
{1) 10 pmol/L; (b}: SA{ 1)} 10 pmol/L and GDP 5

mmol/ L.

DISCUSSION

In this present smdy . the results indicate that the ki-
nefics of enzymes secretion stimulated by SA (1 ) is
closely related to a rise in [Ca®* }, n intact acinar cells.
After adding SA( [ ), the [Ca®* |; rose in two peaks re-
sulting in significant increase in enzymes secretion. In
Ca®* -free buffer, the second peak of [ Ca’* ], was lost.
This indicates that the second peak of [ Ca®* |, depends on
the influx of extracellular Ca®™* and suggest that the first
peak of [Ca’* ] is generated by Ca** release from intra-
cellular Ca®* pool. When the acinar cells were perme-
abilized, the enzymes secretion stimulated by SA( 1)
significantly decreased ar 30 min, but significantly in-

creased from 0 — 5 min. It is known that SLO-induced
plasma membrane permeabilization makes cytosolic con-
tents, such as GTP and small G proteins. to diffuse out-
side from the cell, and the activity of G protein reduces
remarkably!*'"" . Enzymes secretion is mainly induced
by the diffusion inside from extracellular free Ca®* !l .
GDP displaces GTP from the GTP-binding proteins there-

by

tion

(2

deactivating them, and inhibites enzymes secre-
In our experiments, when adding GDP, the

peaks of [Ca®* |; stimulated by SA( | } were lost in
intact acinar cells and enzymes secretions were inhibited
in intact and pemeabilized acinar cells. These results in-
dicate that the inhibition of GDP on the increase in
“Ca®* J; results in the decrease of SA( | } stimulated en-
Zymes secretion.
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