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Effect of protopine on cytosolic Ca®* in rabbit platelets
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ABSTRACT

AIM; To study the influence of protopine ( Pro) on the
cytoplasmic free Ca®* concentration ([ Ca®* 1) in
rabbit platelets. NMETHODS:. Measurement of
"CaL* | of platelets in vitre by Fura 2-AM fluorescence
technique. RESULTS: In the presence of CaCl, 1
mmol*L=", Pro 10, 20, and 10 gmol-L.~" attenuated
the rise in _Ca’* ', evoked by ADP from {4202 57) to
(32026), (264 =21}, and {180 = 14) nmol-L "',
respectively, by arachidonic acid (AA) from {280 =
36) to (2102 17). (184 +21), and (143 + 16) nmol-
L~'. respectively, and by platelet-activating factor
(PAF) from (330 £12) w {282+ 31, (223 + 30!,
and (165 % 15) nmol * .™", respectively. In the
presence of egtazic acid 1 mmol-L™!, Pro 10. 20, and
10 umol - L™' reduced the Ca®* release induced by
ADP, AA, and PAF, respectively. Pro 10, 20, and
) pemol - L 7" also decreased ADP-. AA-, and PAF-
induced Ca°* infllx. CONCLUSION: Pro inhibited
not only Ca®* release but also the influn of Ca™* .

INTRODUCTION

Protopine (Pro) . an isoquinoline alkaloid isolated
from Corvdalis tubers''. showed potent inhibitory
effects on platelet aggregation induced by physiologic
stimuli such as ADP. arachidonic acid ( AA}. and
Trimeresurus  mucrosquamatus  venom'® . We
speculated that this nonselective antiplatelet activity of
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Pro might be related to its influence on cytosolic Ca'*
level in platelets. In this study. the effects of Pro on
cytoplasmic free Ca®* in rabbit platelets activated by
ADP, AA, and platelet-activating factor ( PAF) were
investigated.
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MATERIALS AND METHODS

Rabbits MNew Zealand white rabbits of either
sex. weighing 2.0 — 3.0 kg, werc obtained from
Department of Apimals, Yunnan Phammacological
Laboratories of Natural Products ( Certificate Mo Al2.

the  Administrative  Commission of  Medical
Experimental Animals of Yunnan Public Health
Burean .

Reagents Pro ( white crystalline, purity

>99 % ) supplied by Prof CHEN Zhi-He was dissolved
in triple distilled water and stored at 4 T. Fura 2-
AM. AA., and PAF were the products of Sigma
Chemical Co. ADP was purchased from Fluka
Chemical Co.  All other reagents were AR and
dissolved in triple distilled water.

Preparation of platelets Blood from rabbits
was mized with one-sixth volume of acid citrate
dextrose ( sodium citrate 85.0, citric acid 71.4. and
D-glucose 111. 1 mmol*L"1}. It was spun at 300 x g
for 15 min to obtain platelet-rich plasma (PRP) . PRP
was forther spun at 2500 x g for 10 min to pellet the

platelets. The cells were gently suspended in warm
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Tyrode-HEPES buffer ( containing NaCl 134, KC12.9.
NaHCO; 12, NaH,PO, 0.36, MgCl, 1. glucose 5,
HEPES 5 mmol - L', and BSA 0.35 %, pH 7.2).
Having been washed for twice, the cells were
resuspended in the above buffer solution. The platelet
count was adjusted to about 5 x 10" cells - L=1,
Platelets were then loaded with Fura 2-AM 3 pmol-L~!
at 37 C for 45 min. The extracellular calcium was
adjusted by adding CaCl, 1 mmol-L~! or egtazic acid.

Measurement of [Ca’* ]; Intracellular Ca**
‘concentration of platelets was measured using Fura 2-
AM (altemative excitations 340 and 380 nm. emission
500 nm} with a spectrofluorophotometer { Model RF-
5000. Shimadzu, Japan) at 37 T and magnetically
stirred.  The cells were treated with 0.1 % Triton X-
100 followed by the addition of egtazic acid 10 mmol -
L~ to obtain the maximal and minimal fluorescences,
respectively. The ratio of the measured fluorescence
values at 340 and 380 nm excitation was calculated.,
[Ca** |, was calculated by the method of Grynkiewicz
et al¥

ADP {20 pmol-L~1)-, AA (200 pmol-L"1)-,
or PAF (9 mmol-L~!}-induced rises in [ Ca’ * ]; were
measured in the presence of CaCl, 1 mmol - L~ or
egtazic acid 1 mmol L1,

Statistics Data were expressed as ¥ + 5 and
compared by ¢ test,

RESULTS

In the presence of CaCl; 1 mmol*L™", the resting
level of (Ca™* ], was (98+ 11) nmol* L= (n =7); the
[Ca®* ], activated by ADP {20 pmol-L™1), AA (200

pmol-L™"), and PAF (9 mmol-L~ ") were (420 =
57). (280 + 36), and (350 + 42) nmol - L',
respectively.  In the platelets pretreated with Pro 10,
20, and 40 pmol*L~", the resting [ Ca®* ], were (97 +
13}, (90£15), and (92 + 10) nmol-L~}, respec-
tively, but the [Ca* |, activated by ADP (20 umol -
L'}, AA (200 pmol- L'}, and PAF {9 mmol -
L=') were inhibited. Verapamil 80 umol- L!
decreased the above [ Ca * ], elevations evoked by
ADP, AA, and PAF t0 (251 £17). (171 +20), and
(183 £22) nmol-L~', respectively, (Tab 1)

In the presence of egtazic acid 1 mmol+L™', the
resting [Ca®* |, was (73 + 8) nmol-L™', lower than
that in the presence of CaCl, 1 mmol*L~'; the similar
phencmenon also occumed in these 3 stimuli-activated
calcium changes in plaelets. Pro 10, 20 , and 40
pmol* L.~ ! suppressed the [ Ca’* ]; elevations stimulated
by the 3 stimmli while not affecting the resting
[Ca’* ];. Verapamil, however, failed to alter the
resting nor activated [ Ca®* ], levels. Furthermore, Pro
strongly inhibited the Ca®* release induced by ADP,
AA, or PAF. (Tab 1)

DISCUSSION

Calcium is the major intracellular regulator in
platelets where there are innumerable calcium dependent

activiies involved in platelet shape changes.
aggregation, secretion of the contents of storage
granules and other processes®. Pro significantly

inhibited ADP-, AA-, or PAF-induced [ Ca'* J;
increase in the presence of extracellular Ca* {total
rise). This demonstrated that the antiplatelet effect of

Tab 1. Effects of Pro on ADP-, AA-, and PAF-induced [Ca’* ]; increase in the presence of CaCl, 1 mmeol 'L~ !(total
rise] , Ca’* release in the presence of egtazic acid 1 mmol-L-", and Ca®* influx in rabbit platelets. 7= 7 rabbits,

x+s. P>0.05, "P<D.05, P<0.01 vs control.

Total rise of [Ca®* ],7nmol*L~!

Ca’* release/nmol- L~}

Ca2* influx/nmol - L~

Drugs/mol L™~y AA PAF ADP AA PAF ADP AA PAF
Control 42057 280£36  W0x42  15+17 108225 1ll=11  3M+26 19417 241+21
Pro 10 30:2° 20:17 282+31° 98212 99:17 715 01T 1018 01T
20 %4+21° 181£21° 23+3° BllF  TI£16® 6214 183+15 110+ 11° 1612
W 1802145 1M216 165+15F STl 6l:14° 5149 14£10°  T5:9  100x11°
Verapamil 8 251 £ 17 17143205 18342F  0T£10° 104£22° 1B+12 135+16°  70:1° 6+
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Pro was closely related to the inhibition of the [ Ca™* |,
elevation. In Ca®*-rich medium, the rise of [Ca* |,
is largely due to an extracellular Ca** influx. and in
Ca'*-free ( egtazic acid | medium, mainly to
mobilization of intracellular Ca** stores'™ . In this
experiment, the concentrations of cytosolic Ca”* in
resting or activated platelets were higher in the presence
of CaCl, than those in the presence of egtazic acid.
This suggested that the major component of the ADP,
AA, or PAF-stimnlated rise in Ca’* was caused by the
influx of C2®* jons across the plasma membrane. Pro
suppressed not only Ca’* influx but Ca®* release as
well in activation platelets, demonstrating that the
antiplatelet action might be due to its inhibition of both
Ca’* influx of extracellylar Ca®* and Ca®* release from
Ca’* store.

It is concluded that the antiplatelet effects of Pro
are possibly due to the decrease of intracellular calcium
concentration,
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