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Effects of quercetin on production and release of endothelin an d cGMP 

fronl cultured endothelial cells 
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AIM：To evaluate the effects of quercetin(Que) 

o11 the formation and release of endothe lin (ET) 

and cyclic guanosine mor~phosphate(cGMP)by 

endothelial cells． Ⅳ瑾 l|0DS： Radioimmuno- 

assay(RIA)was used to assess the amounts of ET 

and OGMP produced by unstimulated  human 

umbilicaI vein cells(HUVEO)or HUVEC stimulated 

with activated platelets and thrombin RESUI S： 

Following the treatment of the  cu ltured  HUVEC with 

activated  platelets． the amount of ET ．n the 

medium  WaS increased，bLit no significant effect on 

cG／vlp within the cells WaS seen． Thrombin riol 

only increased  the  amount of ET in the  medium， 

bul also raised the Ievel of cGMP within the  ce lls． 

Pretrea tment of HUVEC with Que 0．5，5，and 50 

岬 O卜L～ ，the relea se of E『r by HU、，EC stimulated 

with thr~rbin and thrombir~activated  piatelets was 

mu ch inhibited ． Qea  0 5—50 pmo 卜L一。marked ly 

increased the amo unt of cGMP in HUVEC 

stimulated with thrombin and  activated  platelets 

Cue also inhibited the release of ET from 

unstimulated  HLIVEC．bul increased the  pr~ tion 

of cGMP fr0m unstimulated EC． 0oNCLUSION ： 

Thrombin and activated platelets stimulated  lhe  

relea se of E『r frOm Hu、，EC and Que inhibited  the 

relea se of ET and promoted  the formation of 0GMP 

from  HUVEC 

Quercetin (Que) had strong antiplatelet 

effectsL ． including the inhibition of platelet 

aggregation induced by adenosine diphosphate 

(ADP)， thrombin， amchidonic acid，and the 

inhibition of production and release of thrumboxane 

B2 and 5-hydroxytryptamine by plate．1ets ． It 

raised cAMP leve1． inhibited cGMP phospho— 
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diesterase， and elevated cGMP level in some 

cel~[ · 
． In the present work．we investigated the 

effects of Que on the production and release of 

cGMP and endothelln (ET) from cultured 

endothelial cells 

M【A IERIAIS AND ⅡTllH岫lI)S 

Chetrd~ads Q produced Beljing Chemical 

Reagent Faetory RIA kits for f『r and eGMP were produced 

by Gen∞ 【Hospital of Pmpte’s Liberation AmW (Beijing， 

China)and Shanghai Medica[Unive~qty(Shanghai，China)， 

rmpecfive~． 

GeⅡ eultm'e Endo thdia【oefls fmm human umbiticaI 

veins*~e1e cu Ltured in DMEM (Sgrna)supphnnented with 

20％ FBs，penicillin(1×t0s IU·L。。)，and streptomycin 

O00mg·L。。)at 37℃ in 5％ 0 +95％ air 

Platdet sasl~nsion P1atetet pellet vms obtmned by 

spinning htm~an blind from heatthy donors(who wei~e not 

taking drugs) Fhe final pel[et was resuspended with 

solution(KC1 2 6，NaCI 135， MgCI2‘6HzO 1．0， and 

uoDse 5舢 d·L ．DCS 0．25％，pH7．4)so asto adjust 

the ptatdet concentration to 2 x 10“／I— The washed 

plate．1ets w e activated by incubating the platetets with 

thrombin(2000U-L 0)a1 37℃ for 5min 

Protocol Cultured confluent human umbilical vein 

e．~dothelia【cells in plastic dishes we washed with HEp}驾 

buffer for 3 tjm ． The confluent ceHs were lncubated ln 

DMEM without serur~at 37℃ Ahcr pmincub~tion for 10 

rain， thrombin—activated platetets (fin',d cx3ncentration 

2×1O 几 medium)and thrombin(2000 U-I )were 

added ．and  lncubated at 37 ℃ ln contro【expe riments． 

H口 ES buffer u jnsrend of plate[et snspeosloa Que 

0．5．5．and 50 tmaol‘L。。wPrc added during the l0一min 

prelncubation． The conditioned medium wa5 co L Lected at 4 

and 24 h after incubation and centrifuged“ 1500xg for 15 

min and the supe rnatant fluid was used jn the determinatiOFl 

妇 盯  The ce／ls~vere collected at 25 r面n and treated for 

the meast~emen t 0f以 M P． E and lM P were determined 

by RI t ． 

Statistics Data WeTe expressed asj ±5 and evaluated 

bytt岛t 

RESIⅡ 

Thrombin and thr~nbin-activated platelets 
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inereasedthe release ofET from HII、TFC ac 4 and 

24 h after coincubation(P<0．01，Tab 1)． 

Tab 1． FA'fecls of Q ∞ ET release from HUVIR2 

,~ imttlated and sthT-I_h伽 时 llln~mbln of thnm~ n- 

aefl~ted plateleb． n=6锄 珊嚣(翰d1 wag pooled from 6 
n and a~ayed in triplicate)，x ± ． P< O．01 

眦 ：_岫lⅡla‘ed：‘P<0．05。 P<0．01 eotmlro1． 

Thrombin raised the an~ount of cGMP within 

}nJ、咂C at 25 rain after coincubation (P<0．01， 

Tab 2)，but the amount of cGMP showed no 

significant change in group treated with thrombin— 

stimulated platelets． 

Tab2． FaUcets ofQⅡe∞ eGMPpmdl-c劬 from HUvBc 

m 删 and sllnmlated by nI nIbiII or tl~ n． 

activated pla~Jets． n=6 samples(劬  edfrom 6 

cultm~ and∞ int~iplirate)，j± ． P<O．01 

叫玛岫叽ula ed： P< O．O1 雌 呻ntmI． 

Que／ 

um0卜L 

Cyclic guanosine monopho~phate／pmol·L 1 

Unztimu— TH- APL— 

kteel stlrnulated stimuLated 

Preineubation with}{【J、咂C f0r 10 rain，Que 

decreased the alTlotmts of ET in the culture medium 

0f }ⅡJ、咂C unstimulated an d stimulated with 

thrombin or山rombin-aetlvated platelets at 4 and 24 

h(Tab】) 

Coineubation with HUVEC，Que 5 and 50 

ttmd·L stimulated theformationof cGMPmithin 

the cells at 25 min． Que at9o jncn 3ed the araount 

0f cC；Ⅳ in the cells treated with thrombin and 

thrombin-activated platelets， following the 

preincubation (Tab 2)． Que increased the 

formation of GM_P by HUVEC tmstimulated and 

stimulated with thrcrmbin or activated platelets 

DIsCUSSION 

The results showed that Que inereased the 

formation of c=GM by HUVEC both unstimulated 

and stimulated wi山 thrombin or thrombin—activated 

platelets． To some extent。the 1evel of NO could 

be expressed as the amount of c(；Ⅳ[P in EC[10J 

So，we eoneluded that Que increased the formation 

of N0 N0 is a kind of endothelium-derived 

relaxing factor(EDRF)L” ． NO reduced[Ca2 ] 

in smooth muscle cells． resulting in vam alar 

relaxation．bv a c(；MP_mediated啪 y 2。 N0 is 

also a kind of protective factorL ． T11ese 

suggested that Qtie could protect the endothelial 

cdIs，relax the vessel andthen preventthe adhesion 

and aggregation  of platelets and thrombosis， by 

stimulating  the formation of N0 

In our present study，thrombin and thrombin— 

activated platelets increased ET release from 

cultured 、1三C．but Que remarkably inhibited 

the release of ET from }I【J、咂C． ET is a potent 

and long—lasting vasoconstrictor．and ET release is 

mediated by Ca2 and protein kinase CC14】
． on the 

other hand，EDRF i'~egulates the production of ET 

by a cGM|P dependent mechaniSil1． In our another 

experiment(data riot shown)，que reduced[Ca2 ． 

in endothdial cells． It was proposed that Que 

inhibited ET release by increasing cGMP and 

decreasing[Ca ] in endothdia1 cells 
It is conduded from the present studies that 

Que has protective effect in endothelial catIs and is 

be iciat to the prevention of cardiocerebral vascular 
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胞； ；血小板； 监 ； 堕一 

A目的：研究槲皮素(。ue)对不同状态下的内皮细 

胞形 成 和 释 放 内 皮素 【ET)及 环 鸟 苷 ～ 磷 酸 

(0GMP)的影响 方法 ：采用放射免疫分析法测 

定内皮细胞培养液中 ET量和 内皮细胞 内 0GMP 

量 结果 ：凝血酶和活化血小板刺激后的内皮细 

胞培养液中ET量明显增加 ；同时，凝血酶作用的 

内皮细胞内cGMP量升高 Que 0 5，5，50 pmol 

·L 明显降低凝血酶和活化血小板作用的内皮细 

胞培养液中 ET量 ．升高细胞 内 cGMP量 Oue 

也降低正常内皮细胞培养液中ET量 ，增加细胞内 

cGMP量． 结论：G e对这三种状态下的内皮细 

胞均抑制其释放 ET，促进其形成 cGMP 
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