
BIBLID：ISSN 0253—9756 Acta Pharmaeologiea Simea 中国莳理 学报 1995IuL；17(4)：334—336 

Effect of quercetin on platelet aggregation induced by oxyradicals 
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AIM：To study the action of quercet[n(Que)o~1 

inhibiting platelet aggregation M ETHODS： 

Active oxygen free radicals produced by xanthine／ 

xanthine oxidase (Xan／xO)reaction was used。 

platelet aggregation was de termined by the 

turbidjmetric method。and the Xan／XO oxyradicals 

gene rating reaction by luminol-depee de nt 

the m_lumine sceace (Che) method RESU ： 

Active oxyge n free radica ls enhanced the platelet 

agg regation induced by ADP 1 6 pmol’L一 The 

rate of maximal aggregation increa sed  frOm 29 ％ 

一 38％ f0r ADP to 59％ 一70％ f6r ADP+Xan／ 

XO． The ee hancement was abolishe d by the  

treatment of ptatelet—rich plasma (PRP)with Que 

650 prnol’L or hydreeortiSOne (Hyd)900 mg 
· L～ ． Both Que and Hyd Scflvee ge d the  active 

oxyradicals in vitro． The Che  was decreased by 

75 7％ (Que 4 pmol·L )and 79．0％ (Hyd 900 

mg·L一 )as compared  with ea ntroI． CONCLU． 

SION：Active oxygen free radicals participated in 

the  platelet aggregation， and scavenging 

oxyradica ls by Que was One of mechanisms of 

inhibiting platelet aggregation 

Oxygen free radicals produced by myocardial 

ischemia-reperfusion play an important role in 

platelet activation[ 、which call result in the platelet 

hyperaggregability㈦
． Quereetin (Que)，one of 

the natural flavonoids， is known eo be a good 

inhibitor of platelet aggregation_3_ In this 

paper， the relationship be tween active oxyradicals 

and phtelet aggregation was investigated in vitro， 

to provide a further understanding of the mechanism 

of action of Que on inhibiting  platelet aggregation 

M ATERIALS AND M ETH0DS  

w口e provided by the Animal Breeding Center． S~zhou 

Medieal Co Llege． 

Reagents Que (3，3 ，4 。5，7一pentahydroxy—flav~m； 

Ftuka)was prepared 0s 0．O1．O．02，0．03．0．04。2．5。and 

5 0 mmol·L叫 solution in 1％ M 2SO Xanthine(Xan) 

was purchased from Sigma Xanthine oxidase f X0) w越 

supplied  by Department of Bio[qgy． East China Normal 

University． Hydrocortisone(1-Iyd>injection Was a product of 

Shattghai№ 9 Phazmaceutica【Factory(】0t 940703) ADP 

was purchased from Shanghai Institute of Biochemistry． 

Chin Academy of Sciences Lumino【(5一amin~-2．3-di- 

hydrc-1，‘4一phthaLazmedione； Aldrich 1 m prepared as 2 

mmol·L solution in phosphate buffer 50 rmnol ·L 

(pH 7．4)before use． Other werc of AR． 

1mlnlments Platdet aggregation and cha raliumlne~ 

scence 【Che J were measured with TYN x-91 modeL 

aggregometer(SharIgl1ai Institute of General Machinery and 

E[ectron Technology) and SHG-I model[umJpbotometez 

(E．xperimen*~ Factory of Shanghai Measuremmat Admini- 

stration)，respectively． 

Prep~watious of#ataets Fresh blood was obtained 

from sodium pentobarbitone-anaesthetized(ip，45 nag-kgI1) 

W istar rat by ahdominat aorLa puncture Whele brood was 

collected into 1：9 f vol：vo1) of 3．8 ％ trisod lum citrate． 

PRP was prepared ematrifugation at 250 g for10 rain， 

and plate[et—poor plasma by een~ifugation at 1 500 g for 10 

min． The p]ate[et count of PRP samples war a usted to 

3×10 -L 

Assay of platslet aggregation Ptatelet aggregation war 

deretrained by Beta’s method[ with modificarloils PRP 

(200 L)was transt'ererl into a euvette and prewarmed at 

37℃ for 3 min before Que orI-Iyd was added．ADP (200 

moj·L )2 L or plus Xan(1 n~nol·L1 )／XO (500 iu 
。 LI1)10 L／5 Lwas added．and a 5-rain aggregation cu 

was recorded for each CUVeEI"e 

aggregation【IRA)=(RA of control 

co ntro1． 

The inhibitory rate of 

—

RA after drag)IRA of 

Generation and ineasRrelalent of ox1~gen free rIKIIcals 

Oxygen free~ cals we~e produced when Xnn(0．05 mntol 

。L )800 L and XO (50 Iu-L )50 p．L wolfe mixed 

The oxygen free radicaLs r~acted with luminoi(2 mmoi-L ． 

50 Lj producing a blue fluorescence( ：425 nm) 

StatIstieal an alysis The t—teat Was used 

Rats Wistar ra≈ (0． ：13)weighing 22l± 12 g RESULTS 
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s】ight aggregation of platelet was triggered by low 

concentration of ADP (fina1 concentration： 1．6 

／amol·L )，the mean value obtained being 29％ 一 

38 ％ ． As ADP and Xan／XO were simultaneously 

added， the RA increased to 59 ％ ～7O ％ (P < 

0．O5)(Tab1) 

Tab 1． 1nhibition of oxyradic~ds-enhanced ADp-induced 

platelet aggregation QⅡe olgH ． =6—7，j± ． 

‘P>0．05， P<O．05 坩 1％ Me2SO 4-ADP， P<0．Ol怖 

1％ Me2SO 4-Xan／，r0． P< 0．0s P< 0．01 1 ％ 

Me2SO 4-Xan／XO 4-ADP， P>0．OS。 P<O．01 v saline 

4-ADP． ‘P< O．01 坩 saline 4-Xan／XO． P< 0．O1 恬 

salIne4-Ymn／Xo4-ADP． 

Rate of maximal Inhibitory rate of 

aggregation／％ aggregation／％ 

Anti-aggregation effect ofQ|le Que 325 ptmo[ 
· L— and 650 p．mo[-L-1 ；nhibited the platelet 

aggregation induced by ADP，the IRA being 7．9％ 

and 31．5 ％。 respectively． que 650 ／tmol·L|1 

abolished the oxyradieals-stimulated enhancement of 

platelet ag gregation the RA was reversible in all 

PRP samples(Tab 1) 

Scavenging effect of QⅡe 0n oxyradlcals que 

markedly inhibited the Che system，the IGo0 being 

2．8(95％ confidence limits 1，5—4．2)mn0l-L 

(Tab 2) 

Hyd effec t oll the enhancement Hyd 450— 

900 rag·L yielded no significant influence on 

platelet aggregation mediated by low concentration 

Tab 2． Effect of Qne olg 

dependent 

‘P > 0．05 

ap > 0．05 

Hyd oil the Xan／XO luminol- 

(Che)system． ；6， ± ． 

P<0．O1 phosphate buffer solution 

P<O．01 1％ Me2SO． 

of ADP fP > 0．05)，while Hyd 900 rag·L 

abolished  the enha ncement induced by oxyradicals 

(P<0．O1)(Tab 1)． 

Scavenging effec t of Hyd on oxyradicals 

W hen Hyd Concentration increased．the inte~sity of 

Che gradually decreased． The inhibitory effect at 

900 mg。L was not different from that at 600 mg 

L (Tab 2) Hyd only scavenged1 or 2 kinds of 

active oxygen free radicals caused by Xan／XO 

reaction system ． 

DIsCUSSIoN 

In this study， effect of active oxygen free 

radicals on platelet ag gregation was observed  in 

tro In ease of PRP。 if a low concentration of 

ADP was used as an inducer of platelet aggregation， 

active oxygen free radicals produced by Xan／XO 

reaction enhanced the platelet aggregation门rab 1)， 

The results suggested that active oxygen free 

radica ls participated in the platelet aggregation 

In order to study the actions of oxyradicals on 

phtelet aggregation，we examined the role of Hyd， 

an inhibitor of phospholipase A2(PLA吧)． The 

results indicated that the Hyd remarked ly both 

inhibited the luminol—dependent Che mad abolished 

the oxyradica1．．enha nced ADP． induced platelet 

aggregation． wheress ADP-induced platelet 

aggregation was not inhibited by Hyd． From these 
result~ we speculated、that the enhancement of 

platelet aggregation indueed by oxymdicals resulted 

from thmmboxane (Tx )by its activating 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


336一 BIBLID：ISSN 0253 9756 Acta pharmacole~iea Sinica 中骂药理学报 1996 j ；1"I{4) 

PLA2(剐， as TXA2， a metabolism product 0{ 

membrane phospholipids， can be generated， and it 

was fl potent vasoconstrictor and platelet aggregator． 

Hyd could reduce TXA2 formation by inhibiting 

PLA2 and scavenging the active oxygen f 

rad cais 

Chm Trad PatentMed1989；¨ n 1)：28一∞  

5 Bom GⅦ Aggregadon blood plateleKu by adenosine diphos— 

phate and 1协 reversal Natu化 19B2：194：927—8 

B Chen LY．Xu SH，Jin SM ．Zhang SY，Jin L Effect of snake 

antithrombus en司J【口e on the cha|Ige 0f plate[et induced by 

~xyradicag BzsicMed sctcli1994；l4：114—7 

7 Gu ZL，xie ML．Qjan zN Effect of quercetin on chemilu眦  

Que not only 5uppressed the pIateIet cenc 0士 m叽pla弹 州uced y啪 。删 

aggregati。n induced y ADP．bu so abo1is th 2' 蠢ta ～ 
oxyr dical-enhaneed ADP—induced platelet aggrega一 槲 素主寸氧自由基诱发血小板聚集性变化的影响 
tion— On the 0ther hand，Que oh iauSlY restrained 

．／ 

the luminoI-dependent Che as well，this indicated 谢梅林，陆 }二顾振纶 
that tt could scaveng the oxyge“ iYee radices (苏州医学院药理学教研室

， 苏州 215007，中国) 

produced by Xan／XO s~tem，namely，fl scavenger 

of oxyradicais． These results confirmed that the 

scavenging oxyradieals by Que was one of action 

mechanism of inhlh{ting p tekt aggregation， this 

conclusion accorded  with previous studies[ 
．  
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关键词 血 小板 聚集：腺 苷= 磷酸 

化学发光；槲皮素：氢化可的松 

A目的：观察氧自由基对血小板聚集·眭的改变以及 

探讨槲皮素抑制血小板聚集可能性 的作用机制 

方法：利用黄嘌呤／黄嘌呤氧化酶体系产生的氧自 

由基，分别按改良Born’s法和化学发光法测定了 

血小板聚集性和氧自由基 结果 ：氧 自由基能够 

加强低浓度 ADP【1 6 pmol L 】诱导的血小板聚 

集，聚集率从 29％一38％增至 59％一7O％，此 

加强作用可被槲皮素或氢化可的松所取消 同 

时，槲皮素 (4 lamol·L_。)和氢化可的松 (900 mg 
· L’’)在体外均可明显地清除氧 自由基．使发光强 

度分别下降 75．7％和 79 0％ 结论 ：氧自由基 

参与了血小板聚集过程，槲皮素对氧 自由基的清 

除作用是其抑制血小板聚集的叉一作用机制 

R ． 

f乏7 f 
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