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Effect of protopine on cytosolic Ca2 in rabbit platelets 

SHEN Zhi—Qiang。，CHEN 一He，DUAN Li2(Yunnan Pharmacological Laboratories ofNatural Products． 

Kunming．Medical College，Kunming 650031l 1Department of lmageology．The Fi t Affiliated Hospital of 
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KEY W ORDS protopine： adenosine diphosphate； 

arac~domc acids： platelet activating factor； blood 

platelets；calcinm；veraparml 

Am ：T0 study the influence of protopine(Pro)on the 

cytoplasav．ic flee c concen~'ation([ca2 ] )in 

rabbit Dlatelets． m Tl】阳lDS： Measurement of 

C ．of platelets in vitro byFura 2一AM fluorescence 

technique． RESUIJ1S．In the presence of CaCl2 1 

mmol·L一 ．Pro l0．20．and 40,zmol-L一 atLenI1ab自d 

the risei11 C evokedby ADPfrom (420±57)加 

(320±26)．(264±21)，and(180±14)nmol·L_。． 

respectively，by asachidonic acid【AA)from (28O± 

36)to(210±17)，(184±21)，and(14,3±16)nmol· 

L ， respectively， and by platelet-activating factor 

(PAF)from(3s0±42)tO(282 4-31)，(223±30)， 

and 【165±15)nmol-L一 ，respectively． In the 

presence ofegtazic ncid1mmol·L_。，Pro10，20，and 

40 ／zmol·L reduced the C release induced by 

ADP，AA．and PAF．respectively Pro 10，．2(1．and 

40 ptmo1．L also decreased ADP一 AA_。and PAF— 

induc：ed Ca2 influx
．
C0NCLUSI()N：Pro inhibited 

not onlyCaz release but alsothejnflux ofC ． 

Protopine(Pro)．an isoquinoline alkaloid isolated 

from Corydalis tubers L ， showed potent inhibitory 

effects on platelet aggregation induced by physiologic 

stimuli such as ADP，arachidonic acid 【AA)，and 

Trimeresurus mHclosqllainatus venomL ． We 

speculated that this nonselective antiptatelet activitv 0f 
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Pro might be related to its influence on cytosolic Ca2 

level in platelets． In this study．the effects ofPro oN 

cymplau~c free Ca2 in rabbit platelets activated 

ADP，AA，and platelet—activating factor(PAF)Wel'~ 

investigated． 

CH3 

Protopine 

MATERIAIls AND M匝T]}加IDS 

Rabbits New Zealand white rabbits of either 

sex， weighing 2．0 — 3．0 kg， were obtained from 

Department of Allim~s， Yuun an Phammcological 

b0m幻 es of Natural Products (Ceniflcate№ A12． 

the Administrative Commission of Medical 

Experimental Arlimals of Yunnan Public Health 

Bureau)． 

Reagents Pro (white crystal̈ne， purity 

>99 ％)supplied by PmfC}砸N 2 一Hewas dissolved 

in lriple distilled water and stored at 4℃ Fura 2一 

AM ， AA， and PAl? were the products of Sigma 

Ch~]Jcal Co． ADP was purchased from FIuka 

Che~ cal Co． AIl other reagents were AR and 

dissolved in lriple dktilled water． 

Preparation of platelets BIood from rabbits 

was mixed with one—sixth volume of acid ciWate 

dexffose t sodium citra~ 85．0，citric acid 71．4，and 

D—ghco~ 111．1 rmnol‘L )． Itwas spun at 300x g 

F0r 15 min t。obtain platelet-rich plasma(PRP)． PRP 

wasflLrthel"spun at 2500 x g for 10 rain to Dellet the 

ptatelets． The cells were gently suspended jn WatlTl 
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Tyrode—HePES buffer(containing Na( 134．KC1 2．9． 

NaHc 12，Nail2tK)4 0 36，MgC12 1，#ncose 5， 

HEPES 5itlmo1．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× 10 cells·L一 ． 

P1atelets were then loaded with Fura 2一AM 3／xn]o1．L一 

at 37 L℃ for 4,5 mil1． 1 e extracenular calcium was 

adjusted by adding CaCI2 l mmol‘L一 or egtazic acid． 

Me~murement of[Ca2 ]{ Intracellular Ca2 
concentration of playlets was measured using Fura 2． 

AM (altemative excitations 34O and 380眦 ．emission 

500 nln)with a spectroflucrmphotometer(Model RF_ 

5000，Shimadzu，Japan)at 37℃ and magnetically 

stirred． The cells werelreated with 0．1％ tonX． 

100 followed by the addition of egtazic acid 10 mmo1． 

L～ to obtainthemaximaland minimalfluorescences． 

res删 vely． The ratio of the measured fluorescence 

values at 340 and 3踯 niTl exciration was calculated． 

1 Ca2 ．岫 calculated by the method of CaTnkJewicz 
et at：3J

． 

ADP{20 Fmol·L一。)一，AA(2∞ ~,mol·L )-， 

or PAF(9 1．L一。)一induced risesin[Ca2 ] were 

measured the口resence of EaCh l mmol·L一 or 

egtazic acid l mmol·L～ 

Statistics Data were expressed as ± s and 

Compared by t test． 

RESUIJTS 

In the presence ofCaC12 1 mmol·L～ ，the resting 

level of：Ca2 ]。was(98±l1)nmol·L (n=7)；the 

[Ca2 ]．activated by ADP(20 Fmol·L )，从 (200 

~,mol·L一 )，and PAF(9 mmol·L一 )were(42O± 

57)，(28O±36)，and(350±42)nmol·L一 ， 

respectively． In the platelets prelreated with Pro 10， 

20，and40~,mol·L～，tbe resting[Ca2 ] were(97± 

13)，(90±15)，and(92±10)nmol·L一 ，respec— 

fively，hul血e lCa2 j．activated by ADP(20~tmol‘ 

L )，AA (2∞ 胂 01．L一。)，and PAF(9 mmol· 

L ) were inhibited． venID；1 l 80 1． _。,ttmo L 

decreased the above I Ca2 1 elevations evoked by 

ADP，AA，and PAFto(251±17)，(171±20)．and 

【l83±盟)nmol·L-。，respectively． (T曲 1) 

In the presence of egtazic acid l mmol·L一 ． the 

resting[Ca2 ] was (73±8)nmol·L～，lower than 

thatinthe presence ofCaCI2liuHlo1．L ：the similar 

phenomenon also occurred in these 3 stimuli—activated 

calcium changes in platelets． Pro 10，20 ，and 40 

m01．L suppressed廿Ie lCa2 ]l elevations stimulated 

by the 3 stimuli while not affecting the resting 

lCaz J。． Verapamil，however，failed to alter the 

resting noractivated [Ca2 ]llevels．Furthermore，Pro 

strongly inhibited the C release induced by ADP． 

AA，or PAF． (T曲 1) 

Ca1cium is the maior intracellulal"regulator in 

plateletswherethere areinnumemb~ calcium de pendent 

activities involved in platelet shape changes， 

aggregation， secretion of the contents of storage 

granules and other processes ． Pro significantly 

inhibited ADp-，AA．，or PAF_induced I Ca2 ． 

increase In the presence of extracenular Ca2 (total 

rise)． demonstratedthattheantiplatelet effect of 

Tab1．Effecls ofPro∞ ADP·，从 _．andPAF．induced[Caz ] 

rise)．Caz releaseinthe pcⅨ蚰 oe of~'lazic acid1mmol·L一 

童±s． >0．05． <0．05．cP<0．01 contro1． 

increaseinthepresence ofCaClz1mmol·L一 ctotal 

andCa2 influxin rabbitplatelets
． n=7 mbbi~． 
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Prowas closely relatedtotheinhibition of山e C ． 

elevation．Inca2 richmedium，the rise of[ca2 ]． 

iS largely due to an extracellular C influx．and in 

Ca2十-free (egtazic acid) medinnl， mainly tO 

mobilization of intracellular Ca2 stores J
．  In this 

experiment． the coBcentratioBs of cyr．osolic Ca2 in 

resting or activated plateletswere higherin the presence 

of CaO．2 than those in the presence of egtazic acid． 

This suggestedthatthemajor component oftheADP． 

AA．O1"PAF_stimulated rise inCaz was caused bv山e 

influx ofCa2 ions across the plasmamembrane
． Pro 

suppressed not only Ca2 influx but Ca2 release as 

well in activation platelets． demonstrating 山at the 

antiplatelet action mi曲t be due to its inhibition of both 

Ca2 influx ofextlacellu1arCa2 andCa2 releasefrom 

Ca2 store
． 

It is concluded that the antip]atelet effects of Pro 

are possibly dueto the decrease ofintracellnlar calcium 

concentration． 
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关键词 董墨±丘 ，鐾蔓三壁墼；花生四烯酸类 
小板 子； ；旦；维拉帕米 

目的：研究普鲁托品(Pro)对血小板内钙离子水平 

的作用． 方法：用 Fura 2-AM作荧光指示剂，测 

定血小板 内钙浓度． 结果：在胞外含 CaCI2 l 

mmol·LI1时，Pro 10，20和40 pmnl·L 对 ADP， 

花生四烯酸(AA)和血小板激活因子(PAF)引起的 

血小板内钙变化分别由(420±57)，(28O±36)和 

(350±4,2)mnol·LI1降至(320±26)，(264±21)和 

(180±14)nmol·L-。，(210±17)，(184±21)和 

(143±16)nmol·LI1及(282±31)，(223±30)和 

(165±15)nmol-L-。．在依他酸 l mmol，L 存在 

时，Pro 10，20和 40t~mol·LI1呈浓度相关性减少 

ADP，AA和PAF诱导的血小板内钙释放及外钙内 

流．结论：Pro不仅抑制血小板的内钙释放，而且 

抑制其外钙内流． 
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