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Effects of quercetin on aggregation and intracellular free calcium of 

platelets 
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AIM ：To study the effects of Que on the in— 

traplatelet free calcium concentration and the 

effects of calcium on the inhibition of platelet 

aggregation by Que． METHODS： Using 

Quin一2 fluorescence technique． RESULTS： 

Que inhibited the platelet aggregation and the 

rise of [Ca ]，induced by thrombin in 

platelets．The values of IC50 and 95 confi— 

dence interval were 146．2 (92．4— 231．3)and 

78．5(49．5— 124．4)／~mol·L_。，respectively． 

The inhibitory effects of Que on platelet ag— 

gregation induced by thrombin were reduced  

by adding calcium to the medium ，and Que 

had no effect on thrombin—induced jnternaI 

Ca ” release from dense tubular system． 

CoNCLUSIoN：The inhibitory elfects of,Que 

on aggregation and the rise of[Ca”] in 
platelets was mainly due to an inhibition of 

Ca“+influx． 

KEY W ORDS  quereetin；thrombin}platelet 

aggregation}calcium 

Our preyious studies showed that 

quercetin (Que) possessed an action on 

platelet aggregation in rats and in human 

platelets and on reperfusion—induced arrhyth—． 

mias in rats“一 ．An elevation of the cytosolic 

free calcium concentration was thought to the 

trigger for secretion，shape—change，and ag— 

gregation of platelets‘ 一 ． In the present 

work，we investigated the effects of Que on 

the intraplatelet free calcium concentration 
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and the effects of calcium on the jnhibition of 

platelet aggregation by Que to clarify the 

mechanism of the inhibitory actions of Que． 

M ATERIALS AND M ETHODS 

Reagents Que was from the Shanghai Second 

Chemical Reagent Factory (900905)‘Quln 2-AM ， 

digitonin，epoprosteno1．and thrombin were from Sig— 

ma．All other reagents were AR and dissolved triple 

distilled water． 

Preparatloa of platelets Human blood wa5 oh— 

tained from 56 healthy volunteers (M 30．F 26)．aged 

20— 30 a．They had not been given antiplatelet drugs 

for at least 2 wk． Blood 10 mL was anticoagulated 

with acid citrate：dextrose (ACD) l l 6 (voI I vo1)． 

Platelets were obtained trom platelet—rich plasma 

(PRP)in our laboratory ．resuspended in a standard 

medium containing NaCI 145．KCl 5，MgSO—l，glu— 

cose 10， HEPES l0 mmol·L一 ， and maintained at 

37 C·and pH 7．4．The washed piatelet suspension 

was used for both the f1uorescence and the 

aggregation studies．The platelet count was adjusted 

t0 2× l0 ·L一‘． 

Aggregation expe riments Platelet agg regation 

was studled at 37 C using Born’s method in platelet 

aggregometer(TYXN一91，Shanghai) ”． A final con— 

centratlon of thrombin 500 U ·L一 was used in saline in 

a volume of 10“L．Platelet aggregation was measured 

and the maximaI deflection was obtained after 5 mln of 

curve registration computed as a percentage of maxi— 

mal aggregation． 

M easurement of cytosOIIc tree Ca 一 The mea 

surement of[Ca ] wRs performed using the fluotes— 

cent calcium indicator Quin 2 ．Platelets were loaded 

with Quin 2 AM 15 mo卜L一‘and washed wi th Ca — 

free HEPES buffer．Informations about the 3 types of 

passive Ca fluxes in human platelets were got by 
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Quin一2 techniqLies： (1)the basal Ca ， (2) the 

thrombin—induced Ca“。influx，and (3)the thrombin 

induced 1nternal Cä release． The latter 2 were quart— 

titated by Ca containing me~um (0．5 m mol·L ) 

and Ca depletion (adding egtazic acid 1 mmol 

· L‘。)．Quin一2 fluorescence was measured at 37℃ in 

a Hatachi 850 fluorescence spectrophotometer with 

339 nm k and 492 nm ．[Ca ]．values were calcu 

Iated： ． 

The data were expressed as 士 5．The signifi— 

cance was evaluated by group comparison of t test for 

2 values and by ANOVA for more than 2 values． 

RESULTS 

Effects of Que oil platelet aggregation 

Que caused a concentration dependent inhibi 

tion of platelet aggregation．The IC 0 and 95 

confidence jnterva1 was 146．2(92．4— 231．3) 

“mo卜L一 (r一0．9645，Tab 1)． 

Tab 1． Effect at quercetln ol hum an platelet aggre— 

gaflon by thrombln (500 U —L一 )．n=6． i士 5． 

P< 0．01 Pj contro1． 

Effect Of Ca仆 Oll inhibition of platelet 

aggregation by Qtie Adding CaC12(1 mmoI 

· L ) to the platelet suspension，jt showed 

neither leading to platelet aggregation nor in— 

creasing the aggregation of platelets induced 

500 U ·L thrombin (P> 0．05)．But the in 

hibitory effect of Que of thrombin (500 U 

· L一 )一induced platelet aggregation was re— 

duced (P< 0．01．Tab 2)． 

Effect of Que Oil[ca JI level in platelets 

The basal level of[Ca。 ] in resting platelets 

was 102土8 nmoI．L (n一8)， CaC1，0．5 

Tah 2． Effect of calcium on inhibition of platelet ag— 

gregatlon by quereetin． ^= 4． 士 ． P< 0．01 Pj 

Que 0． 。P> 0．05 ， P< 0．Ol Pj CaCl2 0 and 1 

mmol·L in platelets． 

Qu jn T h romb—

in
．

／ ～ Aggregation ／
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t re
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m l二 L 

mmo卜L～ and thrombin 500 U ·L一 induced a 

rise in Eta ]I from the basal level to 179-4-13 

(P < 0．05，n一 8)and 933土 66 ilmol·L 

(P<0．01，n=8)，respectively． 

Adding egtazic acid 1 mmol·L一 to the 

platelet suspension decreased the cytoplasmic 

free Ca concentration from 102土 8 to 74土 9 

nmoI．L (n一 8，P< 0．05)．At a concentra— 

tion of thrombin (500 U ·L一 )．the Ca re— 

leased from dense tubular system caused an 

increase of Eta ]．from 74土 9 to 133土l2 

nmo卜 L。。(P< 0．05，n一 8)．Que 25— 400 

stmoI．L showed a significant jnhibition of 

the[Ca ]，rise induced by thrombin in a dose— 

dependent manner．and Que 400~tmol·L～ de— 

creased the response to thrombin to 83．8 

(P< 0．O1，IC5o and 95 confidence interval 

was 78．5 (49．5— 124．4) “moI．L1 ．r一 

0．9967，Tab 3)， but Que 400 umo卜L had 

Tab 3． Effect of querCetln OR EC# ]I at platelet actl— 

vated by thro mbln (580 U ·L叫 )．^一 8． 士 ． 

‘P> 0．05，‘P< 0．01 Pj saline． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID．ISSN 02 53—9756 Acta Pharm~co Logica Siaica 中目药理 学植 1995 MayI 16(3】 ’225‘ 

no effect on thrombin—induced internal Ca 

release from dense tubular system (Eta ] 
was 127土 13 nmo1·L～ ，P> O．05 7d5 saline)． 

DISCUSSIoN 

The resuits showed that Que inhibited 

platelet aggregation induced by thrombin in a 

dose—dependent m anner， but the inhibitory 

effect was reduced by adding CaCI2 to the 

medium． It suggested that the effects of 

Que on platclet function arc possibly related 

to calcium． 

The present study applied Quin一2 indica— 

tor methods to the quantitative study of 3 

types of passive Ca“ movement in platelets． 

Que inhibited Ca influx in thrombin—activat— 

ed platelets，but had no effect on throm bin
．

一 in— 

duced Ca” release from dense tubular system． 

Calcium influx is a majar pathway for elevat— 

ing Eca ] by thrombin．IP3 may be a messen— 

ger for intracellular Ca  release 。 一 ．These 

results indicated that， Iike verapami1， Que 

does not affect IP3 directly。Its effect may be 

mediated through the Ca” channel and 

postaglandin—related reactions． 

Our results showed  that CaCI2O．5 mmol 

·L produced a rise in[Ca ]。in platelets， 

but no aggregation(CaCI2 1 mmol·L )，and 

this indicated that the threshold for the aggre— 

gometer responses was relatively high．It has 

been generally accepted that[Ca ]I，the 
value for platelet aggregation is 400 nmol 

· L一。 ， but CaC1，0．5 m moI·L一 only in— 

creased the lea ] to 179 nmol·L ，which 
was not sufficient to induce aggregometric re— 

sponses．These results accorded with preyious 

observations“。 ． 

The IC5q of Que for the inhibition of ag— 

gregation is 146．2 pmol·L-。，which is higher 

than the IC5 of Que for the inhibition of the 

thrombin—induced Ca rise (78．5 mo1·L一 )． 

The ICs0 for aggregation is higher than that for 

Ca rise because the drug does not inhibit in 

terna[Ca release． This suggested that the 

inhibitory effect of Que on the platelet aggre— 

gation is mainly due to the inhibition of the 

Ca2 influx． This observation could be 

explained from other complex effects of 

Que in platelets， such as the inhibition of 

cyclic AMP pho phodiesterase ， inhibition 

of TXA 0“1 3． 
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11 C~orvazier Et Maclouf』．Interference of some flavonoids 板聚集抑制效应的作用． 方法：用荧光钙离子 

?_ ： “⋯：’ ：! tire 指示剂观察槲皮素对血小板胞浆游离钙的影 

2；b⋯t s m physAm 1985·8 35_31 2 一7响·结果：槲皮素明显抑制凝血酶诱导的血小 
j 一  槲皮素对血小板聚集和胞浆游离钙的影响 ， 板聚集和游离钙的升高·Icsc和95 可信区间 

分 别 为 1 46．2 (92．4—231．3)和 78．5(49．5一 

『一—j，顾振纶 (苏州辱学院药理学教研室，苏州 124．4)t~mol·L ．槲皮素对血小板的抑制作 
2]5007，中国) 圭 堡± (大同医学专科学按药理学 用可被钙翻转

． 槲皮素对凝血酶诱导的钙释放 

竺 ! 乳 ! 汪。．竺、‘中国医学科 无影响．结论：抑制钙内流是槲皮素抑制血小4 学院药理学教 室
， 一E京100005，中 一 ’ ⋯  。。 ‘ ’ 。 ’ 。 

罗75．2 了 ( 板聚集和[ca ] 升高的机制． 
目的：研究 皮素对凝血酶诱 衔血小板聚集 

和胞浆游离钙浓度的影响及钙对槲皮素的血小 关键词 槲皮素；凝血酶：血小板聚集；苎 
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Effects of propylene glycol mannate sulfate oli thrombosis in 

abdominaI aorta in rabbits 

CHEN Xiao—M ing，PAN Jia—Qi，ZHANG Zhi—Nan 

(Division of Hematology，Peking Union Medical College Hospital，BeUing 1 00730，China) 

AlM ：T0 study the effects of propylene glycol 

mannate sulfate (PGM S) on platelet adhe— 

sion，aggregation and thrombosis in abdomi— 

na1 sorta in rabbits． M ETItODS： Platelet 

adhesion assay was performed with a platelet— 

adhesion—meter． The platelet concentration 

was determined with an electronic particle 

counter．and the total radio—activity was de— 

termined wiht Clinigamma一1272． RESULTS： 

PGM S inhibited washed platelet aggregation 

indueed by thrombin in vitro． The value of 

IC5。was 0．9 mg·L_。． (95 confidence 1imit 

一 4．1— 13．7 mg·L )．At 10，30，and 60 

min after iv PGM S 75 mg·kg ．the inhibition 

rates of platelet adhesion were 90． 4 ， 

41．8 ，and 26．3 and theinhibition rates 

of platelet aggregation induced by thrombin 

Received l991一l0—22 

were 99 ，1 22 ，and 110 ，respectively． 

It did not exhibit any noticeable elleet on 

platelet aggregation induced by ADP and col— 

lagen at this dosage．After 1．5 h of iv PGM S 

75 mg·kg and total autologous ”In— 

platelets 3．3× 10。the radioactivity and dry 

weight of the injured and uninjured segments 

were determined．The PGM S group showed a 

significantly 1ower radioactivity (1．1士 0．6 

M Bq)， ⋯ In platelets (8．3士 3．3× 10 ) as 

well1 as the radioactivity deposited·g_。out of 

the total radioactivity infused (0．24士 

0．21)compared with the contro1 group (3．7 

--

+-0．5 M Bq， 24．6士 3．5× 10 ，and 0．86± 

0．25，respectively)． CoNCLUsloN ：PGM S 

prevented the platelet adhesion and aggrega— 

tion at the injured arteria1 wal1． 

KEY W ORDS pmpanediols；platelet a’
ggre 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

