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AⅡⅡ!T0 study the inWaceUular signal transduction  

mechanisms of platelet activating factor(PAF)．induced 

platelet p-selectin expres~on． 匝lTI加田S-Human 

blood platelem were used to test the effect of PA 

induced p-selactin expression using flow cytometry． 

RESULTS—PAF 2O nmol·L e~ ted amoderate up- 

regulation of p-selectin expression l(47．5±1．3)％ 

control(3．8±0 9)％，P<0．0ll Pretreatment 

th egt~ic acid (EGTA)2 allilO1．L～ and 5，5 一 

dimethy1．bis．(o-aminophenoxy)．ethane-N，N，N ，Ⅳr— 

te仃acedc acid(BAP I'A)200／JJ12o1．L to block C 

influx or chelatethe|nWacelhhr calcium，respectively． 

reduced p-selectin expression in response to PAF 

J【13．3±0．9)％ and (16．8±1．9)％ Ⅶ (47．5± 

1．3)％ of PAF group，P<0．01一． Inhibition of 

Na ／H exchange with amilofide【Ami)400 m0l’ 

L resulted in an inhibition of P．selectin expression 

(37．5±2．1)％ 【47．5±1．3)％ ofPAF group。 

P<0．0l 1．Genistein(Gen)300 m0l·L to inhibit 

protein tyrosine pho~phorylation show ed similar effect 

[(29±4)％ vs(47．5±1．3)％ 0fPAF group，P< 
0 01 ． CONOLUSION：Multiple signal transduction 

pathways， induding protein tyrosine pho~phorylation， 

№  ／H exchange，and Ca2 mobilization ，mediated 

PAF_induced p-selectin expression． 
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Adhesion molecules， such as P selectin， are 

potential markers for evaluating plarzlet activation and 

studying the role of cell—cell interactions in BUllIeFOUS 

biolo cal processe~relatedto hemo~tasis andinfiamma． 

tionL Surface．expressed P．selectin mediates the 

binding of activated plamlets to neuta'ophils and 

mon ocytes involved in early inflammatory reac— 

tions 。 There is also growing imerest jn role of R- 

granule release'n modulation of vascular injury and 
repairmechanisms ． Whi1ethe regulatory

,

mechanism 

for p-selectin expre~ on 1n ．granule of activated 

platelets is poorly understood，it ap m ny involves a 

complex sequence of activation processes including 

slructural transformation and translocation of ．granule~ 

and secretion ． 1 s study aims to investigate the 

inWacellular signal transduction pathways， including 

Na ／H exchange，protein tyrosine phosphorylation， 

and C mobillzation．oil the secretion of -granule~ 

and P—seleed n expression in respo nse to platelet 

activating factor(PAF)． 

Dru and reagents PAF，anailolide(Ami)， 

genistein(Gen)，l 5，5 -dime~ l-bis-(o-aminophen- 

oxy)．ehtane-N，N，Ⅳ，，Ⅳ，一teWacedc acid J(BAPTA)， 

egtazic acid (EGTA) indomethacin，bovine serum 

albumm (BSA)，edetic acid(EDTA)were rxlrchased 

from Sigma Chemical Co． Mouse monoclonal anti- 

bodies against human p-selectin(CD62，GI~IP-140，or 

R XjEM)was from Suzhou Medical College． The 

secondalTantibody(goatanti-moL!seIgG-phycoerytinin 

conjugate was fromHuameiBiotechnolf~g3,Ire． 
Platelet preparation and stimulation 20 

healthy volunteers(12male，8female)，aged 28 a± 

4 a，and weighing 52 ± 7 ，have not received 
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any aspirin for at least l a Platelets were prepared 

from fresh human blood of山ese volunteers The 

final platelet suspensions contained C l mmol·L-。． 

indomethacin l0 1·L一 l · 一 
．

uino and apyrase mg L 

Platelets were incubated wi山 PAF 20 1"1111ol·L_。at 

37℃ for 3 min wl山out stining． In other experi— 

merits，platelets were treated wi山 Ami 4O0 “m0】- 

L-。．Gen 3O0 “m0】-L-。．BAPTA 2O0“珊0l‘L_。of 

EGTA 2 inmo】．L～ ．respectively，for 10 min before 

PAF stirnukation Afar incubation． platelets were 

fixed by 1％ paraformaldehyde in phosphate buffer 

sointion (PBS)at pH 7．4 at 4 ℃ for 60 rain and 

washedtwicewitl1 PBS containing 0 0'2 ％ BsA．山en 

incubated witl1the prim~ anti．p-selectin at 4℃ for 30 

min． After washed wi山 PBS． platelets was then 

incubated wi山 山e secondary antibody at a l：l00 

dilution for 20 min． 11le stained platelets were washed 

twice and immediately analyzed by flow cytornetry 

fCoulter Epicsj 

FI w cytometry The determination of the 

percentage of platelet expressing P-selectin was carried 

outt圳
． 
Mean P．selectin fluorescence for the entire 

platelet population was expressed in arbitrary 

fluorescence units． 

Statistics Results were expressed as x± s and 

compared by and t-test． 

Platelet P．selectin expression Preliminary 

experiments weJ'e performed to identify山e time c0IJr 

of peak p-selectin expression in respo nse to PAF．the 

percentage of P．selectin-positive platelets was found to 

plateau at 3 rain after addition of PAF． The baseline 

percentage of platelet expressIng P-selectin in the PRP 

before PAF or dilannt was (3．8±0．9j％ ． 11le P— 

selectin expression was increased to (47．5± 1．3) ％ 

after PAF stimulation(Tab1) 

Egee招 of amiloride， genistein， BAPrA 

and EGTA on P．selectin expression Inhibition of 

Na ／H exchangewi山 Anti 4OO · 
,

umol L suppressed 

platelet p-selectin expression in respo nse to PAF． 

Platelet aggregationwas also completelyinhibited atthe 

same concentration Gen 300 t~mol·L一 showed 

similar inhibitory effect on p-selectin expression． Tb 

determine whe山er inhibition of inWacellular C 

elevation and Caz entry affected a-granule Ielease． 

Tab 1． Efleets of~arionsI1"oltIments onP ~ mulated 

P．seleefin expre~ien ． 1,I=4 independent臼中哪 惟m估， 

±s． <0．01 115 control，FP<0．Ol PAF． 

Treatments P-Seleclin-posifive platelet／％ 

Basal c~lrol 

PAF 20 lllTtO卜L。。 

Ami 4啪 hanoi·L一 -I-PAF 

Gen．3130tanol-L一。+PAF 

BAPTA 200tanol-L一 +PAF 

E(订lA 2mmol-L一 q-PAF 

3．8±0 9 

47 5±l 3c 

37 5±2 1 

29±4】 

16 8± 1． 

13 3±0 

plateletswere treated with BAPTA 200 pmol·L一 and 

EGTA 2 mmol·L～ ， the results showed that the 

percentage of P-selectin-po sitive platelets was reduced 

(Tab 1)． 

Based on oDr previous study． PAF appears to 

activate platele~ by multiple signal transduction 

pathways(9，n
．  

IntraceUular Ca2 mobilization and 

Na ／H exchange are both early eventin PAF-inducod 

activation~ 一 The blockade of Ca2 influx and the 

inhibition of Ca2 elevation effectively sl 疆sS。d 

aggregationand dense—granulerelease． Wefoundthat 

P·selectin expression was also inhibited wi th the salrle 

treatment． Ami，as a specific inhibitor of Na ／H 

exchange， similarly inhibited P-selectin expression． 

may result from its effect on 山e activation of 

phospholipase A2，orthe regulationof phosphoinositide 
cycle in platelets'- ，1 

． 1be involvement of protein 

tyrosine kinase (PrK)in P_selectin expression was 

ftlrt]rer suggested in our expe riments by the observation 

wi山 Gen．a PrK inhibitor．also suppressed P-selectin 

expression． 

In conclusion， mtfltiple sign~ transduction 

pathways， including proteIn tymsine phospho rylation， 

Na ／H exchange．and Caz mobilization ．mediated 

PAF-induced P-selecun expression． 
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血小板活化因子诱导血小板 IP．选择素表达 

及相关信号传导机 

少 弓 
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关键词 血小板激活因子 

4,5，7_三羟异黄酮；堡堕堕 

垄竖垂；阿米洛利 

流式细胞术；堕! 

目的：研究 PAF诱导 P-选择素表达的细胞内信号 

机制． 方法：置备人血小板悬液，用流式细胞术 

测定PAl=诱导的P．选择素表达． 结果：用依他酸2 

mmol·L。。和 BAPTA 200}￡m0l·L 分别阻断外钙内 

流和络合内钙，显著抑制 PAF诱导的 P，选择素表 

达 [(13．3．4-0 9)％；(16．8．4-1．9)％ ⅧPAF对照 

组(47．5．4-1．3)％，P<0．01]． 用阿米洛利 400 

}∞0I·L。。抑制 Na ／H 交换，Genistein 30o IⅡ0l· 

L。。抑制蛋白酪氨酸磷酸化也均可抑制 PAF引起 

的 P-选择素上调[(37．5．4-2．1)％；(29．4-4)％ 

PAF对照组(47．5±l_3)％，P<0．01)]．结论：蛋 

白酩氨酸磷酸化，细胞内钙动员及 Na ／H 交换 

激活中介 PAF诱导的血小板 P．选择素表达． 
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