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酱●卡因胺对兔血小板超微结构的影响 

一 
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四烯酸类； 

查 五 {觳}言 旬 

目的：研究普鲁卡因胺(PA)对血小板超微结构的 

影响 ． 方法：将花生四烯酸(从 )加入经 PA(8．5 
— 136 mnol·LI1)处理的富含血小板血浆(PRP)中， 

诱导血小板聚集，制备超薄切片，用 电镜观察各 

组血小板超微结构变化 ．结果：PA 8．5—136“mol 
·LI1显著地抑制血小板伪 足，a颗粒，致密颗粒 ， 

糖原，开放管道及致密管道系统结构的改变 ． 并 

存在着剂量依赖关系． 结论 ：PA对血小板超微结 

构和释放反应均有显著的抑制作用 ． 
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Plate．1et-rdeased ADP statfilizes PAF-induced rabbit platelet aggregation 

by stabilizing intraceilular caldum1 
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AIM ： To examine whether platdet．released 

ad∞ l1e diphosphate(ADP)would contribute 
t0 the stabilization of rabbit phtelet群舛嚆明 

induced by phtel~t a v砒i factor(PAF)． 
METItODS：Rabbit phtelet a~regalioninduced 

by PAF was measured tttrbime~cally． ADP 

release from rabbit platelets stinlulated by PAF 

was determined by HPLC． Intracellulat"Caz 

惝 measured using C ．sensitive fluorescent 

indicator Fum 2-AM． REs【J1 【s： PAF ≥ 1 

nmol·L induced full phtdet aggl~ On． 
which did nol deaggregate over 5 min after 

agg~gaffon reached peak． Hatelet aggregation 

耐 哪 m ed Nafiotml Science FcImdBIj叽 ， 

3~470007血d 3957嘴 l6． 

珊 印喇 d∞ to Ptof 61／O Zlmo-Gai
． Phn 86-73l卅 —44ll， 

日 册 Fn 86-731447—1339． E-rmil @pub ．∞． ．m  

R Ted 1997—11—14 — n 199~4D-20 

WaS dea~regated in a concentration-dependent 

lnan／ler by subsequent addition ofADP scavenger 

ATP-diphosphohydrolase(apyrase)at5—100 nag 
·L～ ． 眦 ’3 nmol·L stimulated release of 

ADP(29％ 6％ of contro1)．and elicited a 

rapid rise in intmcelhlar calcium (1 C Ii) 
which 口eaked at approximately 15 8． 1l~en the 

【C ji la】1y decayed from 585±80 nmol 
‘L～ within 1(30 s to a low level(364±82 nmol 
·L )． Apyrase 100 nag·L一 ．added 2 min 

after PAF，reduced【C ji to a lower level 

(171±29 nmol·L )． C 口 【s 0N： 
Phtelet-released ADP stabilizes 眦 induced 

rabbit platelet~ =gation by stabilizing[ca2 ]i 
at devated leve1． 

Platelet~ fion plays an important role 

in the pathogenesis of thrombosis． Deaggrega- 

tion a )eaI8 to take place moat readily when the 

release Tea onhas not ocnl如edL川． rI1地 effects 

0fthe release reactiononthe abilityofplateletsto 
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dea髭 铲te have not been studied systematically． 

It has been speculated that some substances 

released from the secretary ~anules ma y make 

the aggregation irreversible． Furthermore， the 

recent observationsthat apyrase orfielopidine(a 
selective inlfibitor of ADP．induced platelet 

function)facilitates the desggregation of human 
platelets aggregated by thrombin 一 ．raise the 
possibility that the released ADP a role in 

曲日bilj ng pl~ lel a鲳 a￡j彻 ． 

It is well established that l C l；is of 

major impertance in activating plateletsL ，and 
that the secretion of Ĵ)P is a la positive- 

feedback loop of platelet activation‘D，7 J． 

However．it i8 not clear whether released ADP 

and I Ca2 J act continually or only at劬衄 early 

special steps． I e object of the present study 
was to exfllnlne whether released ADP would be 

essential for stabilizing induced platelet 

a鹄re目atjon，and if se，wh ether the stabilizing 

effect of released ADP on platelet aggregation 

wouldbe relatedtothelevelof LC J；． 

M A11El江f Js A 】D M卿 I('Ils 

Drugs and reagents Platelet activating 

factor (PAF)， adenosine 5'-diphos hate 
(ADP)，Fura 2-AM，N-2-bydrexypiperazine—N- 
2-elhane suffonic acid (珈 )，and bovine 
serllnl a]tKlnlin(BSA)were obtained from Sil~a 
Chemical Co． ApyI矗se was prepped from 
potatoesL 

． The activity ofthe preparation was 

such that the engyil~ 1 mg ·L一 converted 

adenosine tri~esphate(ATP)0．25 mnol·L to 
adenosine monopbosphate(AMP)at 37 qc f0r 
120 8． AU c,o~tcentrations were given a8 final 

concentrations after all additions to the platelet 

Suspensions · 

Preparation of washed rabbit platelet 

IWl I sII印蚰 New Zealand white 
rabbits(n=30，2．2±5 0．3 ks)were provided 
by the Animal Center of Hu-nan  Medical 

UJliversity(GradeI，CertificateNo 0o1)． Rab- 

bit platelels were prer~red L ． rI'1e fmal 

suspending ~ dilltn was H口)ES-buffered Ty~le 

solution (pH = 7．35)contailang HEPES 10 

mmol·L_。，O．25％ BsA， and with (f0r 

aggregation and release studies)orwithont Ca2 

1 mmol·L．1(for l C l；messttre~ nt)． 
Platelet aggregation and出曩I饕re m0n 

Plelelet aggregation and denggregation were 

studied in an aggregation nlodule (Danyang 
Institute of FAectrical Research， Suzhou， 

China)．Maximal chalce in light transmission 
was assumed to represent maximal platelet 

aggregation~l_
． 

M明朝衄 朗t of~ telet ADP Platelel 
ADP content was measured by ⅡPLC ． 

Rdeased ADP w丑8 determined in ee1．1-free 

supematants of WRP suspensions incubated at 

37 qc for 2．5 rain with saline or P． 3 nmol 

·L with stin4ng． Isecmtic elution was 

performed with a mobile Dlmse eomisting of 

KI-I2P04200 mmol·L～，adinsted to pH6．O witll 
NH40H． rI'1e buffer ran at a rate of 0．4 mL 

· rrIin一 for45mi n． Nudeotidewere detected at 

254 ntn using a speetrophotometric detector 

(!,~mtMa-Max Model 490，Waters)． Results 
were expressed as pmol／lO1 platelets． 

Measurement of[c ]I [ca2 ]；was 
~ ured using Fum 2-AM 耐tll a spectra— 

fluomphotometer(RF_50OO， mad zI1)at = 

34o and 380 nnl and ：500 am，acoo~ to 
themethod ofGrrnkiewiezG el ⋯ J． 

Statlslieal m alrsis Data were presented 

as i "4-5． Paired t test or ANOvA wBs 

employed for staffstica[analysis． 

REsl_皿J1S 

El~et apyrase 0n phtelet al饕 出_蚰  

and ~ tion P． at threshold 
concentration of 10 pmol·L indueed s1i蛳 and 
reversible aggregation． rI'1e platelets were 

maximally aggregated by addition of P． (1，3， 
10，or 30 nmol·L )to WRP suspensions， 
which peaked at 2mi n after addition of PAFand 

did not deaggregate for 5 rain after础 ． le 

phtelet aggregation was deaggregated by 
subsequent addition of apyrase 100 nag·L to 

renlove released ADP． rI'1e degree of 

deaggregation was decreased as the dose of PAF 

increased． Platelels aggregated by PAF 3 nmol 

L w(~re deag eg删 by addition of apyrasein 
a dose-dependent n 【nner to platelet suspensions 

on the peak of aggregation(Fig 1)． 
WheII the platelets were preincubated with 

apyra．~ 100 rag·L_。．tlle deglee of inhibition 

CallBed by apyrase wa8 decreased a8 the dose of 
P． increased． Reversible aggregation occurred 
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饰 e／ra in 

心 1． 脚 缸  叩 加 the de雌印嘈咖  啊 

r柚 platetels呜 攀吼 by眦 ． 眦  t0milll 
叩 {盯 幽 ) lit2 min．A)Elect 叩y噼  

100 ‘L m thede嘣 蛳  plat~,tsagsresl~aby 

IPAF【1-3l 10，Ind 30 mmol·LI】】． =6 d‘聃岫d哪t 

曰单盱 盘哪 6髓晰 t． ±j． B}D呻e_ 即螂  

—缸  叩 加 the dt增 eg p-蝴  

蛔 e窖岫ed 3 脚 I·L一 ． = 6 pe岫 耐  

口印 衄曩如 q 6—山醢 ± ． 

《O．惦 。 P《O．0l 倦 8日Ih 啪  ． 

1llOl~ readily at low c0ncern枷 。珊 of PAF 

(Fig 2)． 
PAF． dIIcedADP relel~e m rabbit 

lO0 

~ telet The basic rabbit platelet ADP content 
Was 4．4 -I-0．6 ~mol／10“ ~latelets n = 7 

independent experiments from 7 rabbit． PAF 3 

nIIl01．L stimulated release ofADP(1．3±0．3 

~r,ol／10“ D1atelet~ 0．26±0．08~mol／101 

platelets of saline contro1． n = 7 independent 

experimentsfrom 7 rabbit。P<0．01)． 

呦 0f叩y 0n[ca2 】j 1n the 

presence oflCa2 J0 l n~-ml·L～，PAF 3 nIIl01 
·L inducedthe rise ofl l ofFura 2．AN- 

loaded rabbit platelets． The lca2 】i 10se from 
a restinglevel(141±22 nIIl01．LI1)to fl peak 

(585-I-80 nmol·L )at approximately 15 s alld 
thereafter decayedtofl rather hi曲 sustainedleve1 

(364± 82 nIIl01．L )within 100 s。and 
re∞ jned steady for at least 10 min． Wllen 

apyrasewas added2min afterPAF，l Ca2 l was 
decreased rapidlytofllowerleve1(171±29 nIIl01 
·L )． When幽 e1et8were preineubated th 

apyrase 100mg’L～，t}1eincrease of[ ]i 
response to PAF 3 nlno1．L一 w舾 inhibited from 

585± 80 nmol·L to 2叩 ± 85 mI ·L一‘ 

(Fig 3)． 

The present experiments showed that the 

maximal aggregation and【Ca2 ]i increa8e in the 
sm~ined plateau phase first reached at allr~ t 

the s∈IJl1e dme，ie 2 mln after PAF。and then 

both kept steady for over 5 mil1． Moreover， 

renm al of released M )P with apyrase caused 

rapid deaggreg~ion and decrease in[ca2 ]i． 

№ 2- 脚  叩yr晒e m 吣 劬 ·oed 吐eIet ag蚪 蛳 ． w柚 ed p 咖 妇  椭 叩 

I帅 ’L Rt 37℃ lbr30 s·叫 th血 唧 。 toPAF O．1(a)．0,3(b】b．1(c】。10(d】。啪 {e)脚 卜L_-
． 

琢 臀 锄 叫 憎  7 pe咖 口 rh啦 吣  7 ． 

蛐 砷 帅 加 。 

承＼g 暑  ■H《 
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146 nmol·L 

PAF 

『＼＼． 竺 —— 
： 五 L_— !! 

3． Effects of apyrase∞ the kinetics of[甜  ]l 

枷 e删 0nh h州  PAF3㈣ I．L～ ． m蚰  of 

6 血 I哑 船 m咖曲 from 6瑚蝴 ． 

The results indicared that at1 elevated steady 

l ca2 Ji level was related to stabilizing PlAF． 
induced rabbit platelet．aggregation and that 

released stabilized 一induced rabbit 

platelet aggregation by~tabilizing [ca2 J。at 
elevated leve1． 

The studiesL showed that apyrase only 

enhanced d~ ga6on caused by combinations 

ofinhibitom．butthe present experiments showed 

that apyraseitself Calls~d rapid deaggregation． 
·  n s difference may be due to tlle fact that 

PAF is a much weaker secretory agonist than 

thrombin~ 
．
rrhe present observationthatP 3 

nmol’L一。induced full aggregation but only 

caused almost 29 ％ release of ADP eontent also 

supported P as a weak secretory agonist．In 

conclusion，o111~results demonstrate for the first 

time  that platelet·-released ADP stabilizes PAF·- 

induced platelet aggregation by stabilizing 

[c ] ． 
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"7一 L 
血小板释放的 ADP通过稳定细胞内钙浓度 

而稳定 PAF诱导的兔血小板聚集 

， ， 

(湖南医科大学分子药理研究室，长沙411~o／8，中国) 

关键词 尘堑 
腺苷三磷酸双磷 

于 

酸酶类 腺苷二磷酸；钙 

目的：研究释放的 ADP对 PAF诱导的兔血小板聚 

集的稳定作用 ． 方法：以 比浊法测 血小板聚集 ； 

用HPLC测ADP；以荧光法测细胞内钙([ ] )． 

结果：PAF~>1 nmol·LI1时，均引起不可逆性的兔 

血小板聚集 ．PAF 3 nmol·L．1能诱导血小板释放 

ADP，并诱导[Ca2 ]{升高，[cd ]i在 l s左右达 

到最高 ，在 随后 的 1(7o s内逐 渐降到一 个平 台． 

而在聚集达顶峰时(PAF之后 2 rain)加 ADP清除剂 

腺苷三磷酸双磷酸酶(叩yra )则能使[Ca2 ]i迅速 

降低到一个更低的平 台，并能呈剂量依赖性地目l 

起解聚． 结论 ：血小板释放的 ADP通过稳定血小 

板细胞 内钙浓度从 而稳定 PAF诱导 的兔血小板 

聚集． 

0 t 0∞n ＼皇 
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