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Inhibitory effects of captopril on c—myc expression 

during left ventricular hypertrophy 
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KEY W ORDS left ventrieular hypertrophy； 

proto—ouc ogen~ ；proto-oncx~ene proteins e—myc； 

~ iotenoin Ⅱ； eapt叩 ； inbred SHR m乜； 
hypertension； Northern blotting； Western 

blotting；immunohistochemistry 

AIM ： To 曲】dv the molecular mechanism of 

eaptopri] (Cap) on the inhibition of left 
yentricular hypertrophy (LVH)， disclose the 
expression and distribution of e—myc in di雎 rent 

cell types in left ventricle(LV)in spontaneously 
hypertensive m乜 (SHR)． M时ⅡI(●DS：Cap 

100 mg·kg ·d was given po to S职 ． 

Systolic blood pressure(SBP)，left ventrieular 
weight(LV )，and body weight(BW)were 
measured吐 16-wk old． nleleed of angiotensin 

Ⅱ (CragⅡ)，eomyc mRNA，and oneoprotein 
were detenr~ed by immunohistochemical me— 

thod， Northern blot， and Westem hlot， 

respectively． RE：sI】1 【s： Cap reduced SBP， 

IV ／BW ill S职 ． th a decrease of Ang Ⅱ 
and e．myc expression i11 LV． Lnoal cardial 

~mSⅡ mainly distributed in eardiomynoytes． 
Cap inhibitod cardial Ang Ⅱ production and 

e-myc expreesion (histochemical staining 
intenoity index，0．49．4-0．04∞ 0．83．4-0．24．P 

<0．01)． The e．，撇 oucopretein was prevail． 

in对v located in cardiac fibreblasts． The e．myc 
onoopretein in Cap treated S职 was lower than 

that of WKY． C0NCI 】sl0N：High expres— 
sion of e．myc in fibreblasts played an important 

role in the develolxnent of LⅧ in S船 ． 

Inhibitory effec~ of Cap on LⅧ was associated 

with a decreased myocardial Ang Ⅱ and 
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interstitial fibreblas~ c—myc expression． ]lae 

c—myc oucopretein post-transcriptional translation 

rc~t$also interrupted by Cap． 

Left ventrieular hypertrophy (LⅧ ) i12 
essential hypertension is aresult ofhy~mophy of 

ca~iac my~ytes an d hyperplasia of cardial 

fibreblasts al0rlg with abnormal accumulation of 

fibrilar coll~ n in extracellular space and has 

beell speculated as a response to abnormal 

e~k13ressiOll of a series of hypertension—related 

genesL̈
． Abnormal iucmasing of local card]al 

ansiote,~in Ⅱ (~mSⅡ)，a result ofthe activa- 
tion of cardial renin-angiotensin system (IL )， 

s aI1 important role in the pathological process 

of LVH． ／n v／tro， ~mSⅡ induced an 
n田ediately．transiendy iucreased expression of 

preto-oncogene e—myc ，which had been suppos’ 

ed to be
， 、

a eomn~n respo nse to mitogenie 

stirml~,tionL ． in cultured cardiomyecytes and 

fibreblasts． Iuc~ sing e—myc expression result— 

edin hypertrophyin cultured cardiomyocytesand 

hypemhsia infibreblastsL ． n1e role of e．myc 

in inducing LVH had been also proved by n m— 

genic and antisense oligonueleotide tuchni． 

quesL4』
． nle previous workL in OUl"laboratory 

has demonstrated that captoprll(Cap) could 
effectively reverseLVH，whichisasseeiated with 

decreased eomyc but not c preto-oncogene 

expressioninleft ventrlclein S职 ． However．it 

was yet unknowil that the hi expression of 

comyc originated  from cardiac myocytes or 

fibreblasts． This paper was to investigate the 

exact location of c．myc expression in LV，and to 

diselase the effect of cap on the alteration of 

~3-myc expression in varioas types of cell 

population in LV． 

L1ERI AND A伍 日0DS 

Rats Rats were 胡1sp血铲 of breeders 
derivedfrom Shanghai Institute ofHypertension． 

Parental早 and含 aduh SHR mts wel'~matched 
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in eage~，Cap 100 ing’l【g ’d was given po 
in solid mixture with small amount milk powder， 

the旱 SHR mrs were maintained at this dosage 

throughout 1ancy and lactation． e 含 
weaned pups(H=28)continued the treatment 
until 16wk of age． Onlymilkwas givento sex- 

and age-matched untreated S职 (H=27)and 

WKY controls ( =28)． Exporiments眦  

porformed on含 rats at 16 wk． 
Drngsanti~hemicals Cap was purchased 

from Sino-American Shanghai Scabb Phfl,lllla- 

ceutical【土d． Chemicalsfor RNA extractionand 

diaminobenzidine(DAB)were purchased from 

Sigma Co． Agagose，random primer kit and Td 

polynucleotide ldusse were from Promaga Co 

(Madison Wi，USA)． 3-lN-Morpholino Jpro- 
pane-sulfonic acid and nylon membrane were 

obtained from Boehringer Co． Nitricelluiose 

(NC)membranewasfromHybondTM(Germany)， 

N1】咖 D Push column from Stratagene Co(La 

Jolla CA)，[ P]dcTP and[ 弛P]ATP 
from Beiiin譬FureiCo． Rate一玎H℃eDNAprobes 
were obtained from Institute of Cardiovascular 

Basic Research of Beijing Medical University． 
18S oligonucleofide pmbe was a gift from Dr 

CHEN Yiu—R (University of A1abama，USA)． 
Monoclonal e-myc primary ~qtibody wa,s from 

Santa Cruz Biotechnolngy，Inc (UsA)，biotin 

labeled anti—IgGandSA一职 PwerefromVetorCo 
(USA)． Other chemicals were of either AR or 
molecular biology e． 

Blood pressta-e(BP}andleft ventriotllar 
weight《LⅧ )to body weight(1rtV)ratio 
meatmreinent Systolic BP(SBP)was measured 
ll吕iJ tail-cuff technique(脚 ．Ⅲ A computer 
controlled sphygmomanometer for rats，Shanghai 

Institute ofHypertension)at16wk of age．Rats 
were weighed before decapitation，the heart was 

excised． 1eft ventricle including intmwentrieUIar 

soptum was weighed． LⅦ was assessed by 

{． 

hnnⅡⅡ即由缸由x血咖  study Ti$snes 

from LV were fixed in 10 ％ formaldehyde． 

pa舳 n embedded． Sections with 6 ／an thick 

were processed using sⅡ印 咖： da8e 
(SP)inmmnohistachemical methodL6j． Resuit 
of inlnlnnoreactlon wa8 visuahzed by reaction of 

horseradish perexidase(ImP)and diaminobenzi． 
dine． Sections were restained  with 皿 and 

examined lll~ r a light microscope(Olympus)． 

Nonspecifie staining was ruled  out bv negative 

controls(without primary antibody)． 
RNA extractionandNorthernblot Total 

RNA was preparedL from a block of left 

ventricle(weighed 0．6 to l_0 g)． nIe quantity 
and punty ofobtained totalRNAwere detemfined 

by measuring the 260 and A2s0 at 260m and 

280 1】Ⅲ，respecfivdy． Each sample coat,hans 

the same araount(approximate 50 )of total 
RNA was loaded ． Denaturing gel eletrophoresis 

0f RNA was done to cont％rm the purlty of 

extracted RNA and for ~ ther experime nts． 

Then RNA was transfen~l onto nylon 

in fom de 

The me mb ranes were prehybridized 

buffer(50％ formamide，5× 
娜 。 2 × Denhart's bilker， 0．1％ SDs． 

SsPE：№ Cl 7．5 mmol·L_。，NaI-I2PO4·H’0 

0．55 mmol·L_。，edetie acid 0．1 mmol·L～ ． 

pH 8．0． SD6： sodium lauryl sulfete． 

I)enb~ 's buffer： 0．02％ Ficol1． 0．02％ 

polyvinylpyrmlidone，0．02％ BSA)at 42℃ for 
at least 2 h． Hybridization was performed at 

42℃ for 24 h using the satrle buffer contait~  

the approprieiated P labeled e-myc cDNA 

pml~e preparea by m dom pntmng  procedure· 

Unhybridized Drnbe was removed  from the nylon 

membranes with hi# stringency procedure(2× 
S ．1％ SDS 砒 3 qc for 15 nfin．twice； 

0．1× SsC／0．1％ SDs at 37 oC for 15 min． 

twice；0．1× SsC，0．1％ SDs at 55 oC for 30 

rain， twice ． SSC： Nacl 150 mmol·L_。， 

$odiuln citrate 15 mmol·L_。．pH 7．0)． I1Ie 

memb ranes were exposed to Fuji X-ray for 2 
— 3 d at 一7O qc． T0 control the possible 

salTlp~e8 variability，the me mb ranes were washed 

in 0．1×SsC／0．1％ SDs at 95℃ for 5 minto 

rentove hybridized radioactive D10bes． 11le 

membranes were rebybridized by l T-32P Jlabeled 
18S oligonueleotide pmbe as an intema／ 

Btand~ ． Relative an~rmt of specific tuRNA 

was detemained by densitometric soRnner 
(Beckman AppraiseTM Deusitome ter， USA)． 
Th e demltome trie scoi~s of specific tuRNA were 

normalized bvthat of18S rRNA． 

Protein extractionand W estern blot 

Briny，tissue samples，placed in SDS sample 
buyer(Tfis 25 mmol·L～，NaG1 50mmol·L～， 
0．5 ％ sodium deoxyeholate， 1％ nonidet p- 

40，0．1％ SDS，phenylmethyl sulfonyl fluoride 
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1 mme l·L～，approtinin 5OO kU·L )№  
homogenized，sonicated，and then centrifuged at 

30 000x g．4 ℃ for 30 rain． n1e supernatsnt 

was boiled for 10 min and protein concentration 

was measured．then subjected to SDS．PAGE 
dectrophoresis． Samples containing emIal 2(】0 

we∞ ．．ug protein from each rat loaded per lane 

After the tra．~ er of protein onto nitricellulose 

filters． tIle filters were incubated for 1 h in 

phosphate-buffered saline0．5 ％ Tween 20 

(Pl T， PI ： NaH2PO4 15 mmol-L_。， 

N~HPO4 8O mmol·L_。．NaCl 1．5 mol-L_。． 

pH 7．5) containing 5％ nonfat drv milk． 

Immunological evaluation was Ded nned as 

followed ：filter wa8 incubated at 25 ℃ for 1 h in 

1％ BSA／PBs-T buff er containing mouse 

monocloIl~antibody against c．myc protein 10 nag 

·L～ ．washed  with PBs-T and incubated f0r 30 

min witIl biotin labeled 譬0at anti—mouse I 

antib~y， washed again an d reacted with 

streptoavidin again． After extensive washing 

tI1腓 T．tI1e immunocomplexes on the filters 

were visl,alized for 1 mill with diaminobenzidine 

(DAB)． Finally．the filters were photographed 
and subjected to densitometric analysis(Beckman 

Appraise Densitemeter，USA)． 
Statistical an l Data were expressed 

as ±5． Student．Newman Keuls procedure in 

Statistical PackagefortIle Social Science(SPSS) 
was usedto evaluatetIle di ref煳 betwain Cap 

treated S职 ，untreated S职 。and WKY groups． 

RI强IⅡI1S 

Cap prevented the develolmwat of 

hypertention and LVH in SHR At 16 wk of 

age，SBP in Cap aeated SHR (n：28)was 

lower than that of untreated S职 (n：27)， 
(18．8±2．6)t (25．7±2．7)kPa，(P < 
0．01)，but sti11 higher than that of WKY (n： 
28)，(18．8±2．6) (16．2±1．8)kPa，(P< 
0．01)． I_vW／BW in SHR wa8 markedly greater 

thanthat of WKY (3．6±0．4)t (2．5±0．3) 

mg·g～，(P <0．01)． cap prevented the 
development of LVH in SHR l Ilw ／BW：(2．61 

±0．2O) (3．6±0．4)mg-g～，P<0．01 J 
(Tab 1)． 

Local eardial AngⅡ w嬲 mainly 
producedby ca珊 棚阳yI盹5惦 andwas reduced 

by Ca p trealment 

st~nmg showedthat cardial Ans I1 w predo- 

Tab1． S~tdk blood pressure{ )lnd Im vcatticul~ 

tob嘶 喇 ratio{LVW／BW) 。叩 treated SttR 

( 脚 )．mltreatcd SttR．1ndWKYr蛐 at16-wk old． 
± ． cp <0．01 '喀 SttR． tp <0．0l'喀 W KY 

minuntly localized in cardiomyecytes． In S职 ， 

local cardial Ans I1 was apparently higher than 
that of WKY (histochemical staining intensity 
index，} m ：0．83±0．24∞ 0．45±0．03，n： 

12，P<0．01)． Cap inhibited cltrdial Ans II 
production ofS职 (HSII：0．49±0．04∞0．83± 

0．24 ，n：12，P <0．01)to a level approximate 

to that of WKY(HSII：0．49 ±0．04 0．45± 

0．03，n=12，P>0．晒)(Fig 1，Plate 1)． 
Ca p inin'bited o-／／ltyc mRNA exlression 

and伽眦 lp】 in Lv 0f Expressionof 

c—myc mRNAinLV ofSHR was2．03．foldhigher 

than that of WKY， Cap inhlbited c-ntyc 

expression (acbitar~OD units．0．92±0．17 

1．69±0．21，n=8，P<0．01)，but itwas sti11 

higher than that of WKY (arbitary OD units， 
0．92±0．17船0．56±0．12，n=8，P<0．01) 

(Fig 2)． 

c-myc(2．4 kb) 

18S rRNA 

啦 2． Nmthera blot show~g the目F 伽 af 
onmsme c-／~yc mRNA LV SHR． Cap treated SHR 

{Sm~apJ．andWKYr蛐 at16wk afage． 凰咖由rId 瞄岫 
afthe簟m  blotwith188 rRNA ■ ．舶r衄 越 知由捆 I 

睡 删 ，Mdkatedthe捌帅皿吐 aftoefl RN^ 嘣 leadled 

each lbeltom J． Eadh group／i=8r蛐 ． 

Western inmmnoblotfing wa8 not totally 

coincident with Northern blot． Oncopmtein of 

c—myc in SHRcap was lower not only than that 
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ofSHR，(OD vahle；2．1±0．4 20±6，n： 
8，P<0．O1)，but also than that ofWKY(OD 
value，2．1±0．4 10．9 4-1．4，n=8，P < 

0．01)(Fig 3)． 

SHRc-p SHR W KY 

啦 3． We~ 'n atom g the levels 0fⅧ∞ 呻 

~-MycinLVin S]FIR。Captreated S]FIR (艇m唧 )。md 

WKYI恤 (each group ：12)at16．wk old． Eadl 

C-myC Oncopro~ manly located in 

cardiac fibroblasts c-myc Oneoprotein was 

mainly located in the nuclei offibroblasts． The 

HSII of c—myc in fibroblasts was 2．61 folds of 

that in cardiac myocytes (Fig l，PIate 1， 
Tab 2)． 

Tab 2． 0瑾唧 啪 蛐 13-4  翻rd 皿 and 啊 

曲哪b鼬 in LV Cap 咖 d {哑脚 )．珊灯哪ed 
fllFIR m d、vl(Y 咄 m la．wk did． m 瓤 岫 帐 捆娜 ed 

Ilistodlm~al咄 蜘 c咖 】． 
E幽h group ：8 咄 ． ± ． 

<0．虬 惯 S职 ． >O．惦 ． <0．ol 倦 W KY 

Elevated c_J，l expression． critical to 

the development ofLVH There was a positive 

correlation betweenLw ／BW and c—myc tuRNA 

(r=0．97，P<0．01)(Fig 4)． No correlation 
showed bG~'wcen SBP and LVW／BW (r = 

0．o335，P=0．93)，ol-c-myc mRNA and SBP 

(r= 一0．419，P=0．915)． 

D璐 CU 踵0N 

Present study demonstrated the underlying 

interaction between catdlomyocytes and cardial 

fibroblastsin promotingLVH and the correlation 

in the reversal of LVH and depressed expression 

of proto—oncogene c．myc by Captreatment． We 

foundthat cardial AJ1g I1 was mainly located in 
cardiomyocytes but little in f~ oblasts． This 

seemedtoindicate that cardiomyocyteswe1-elllo1-e 

暑 
啦 4． Cm-rdat~n be lift vmtrtedar tobo 

,n~at nato(L~ ／BW)and the ar埔卵 OD 1 

。- mRNA嘲 d吡 LV c月：9，，：O． ． 

P<0．Ol】． 

critical to the development of LⅦ than fibw— 

blasts． However， the fact was tim collagen 

usually grew faster than cardiomyocytes in LV of 

S肺 ，resulting in fibrosis in LlV ． AI Ⅱ 
functiom thm~,h an 0teIH_m type 1 receptor 

(AT1) 1oJ． In cardiac fibroblasts，but not in 

myocytes，there existed high affanity and density 

ofAT1 receptor in relation to high level of AT1 
receptor mRNA expression in neonatal rat 

t n【 ． 1lle different distribution in AngⅡ 
anditsfunctional receptorbe tweenfibroblasts and 

cardiomyocytes suggested a potential role for the 

f~woblasts in mediating the effect of Ang 11 in 
the heart． rI11e proliferation of cardiac 

fibroblasts and subsequentlal colk~ n synthesis 

may be resulted from AngⅡ stimuhtion par- 
acrin~ by ca-,diacmyocytes． Increasing AngⅡ 
．m LV，on the other hand，inhibited the activity 

of collagenase， o1-ma trix memlloproteinase， a 

critical enzyn~ fordegradation ofcothS~ ，which 

eventually increased the aceumt~ on of 

collagenL ． A transie~ y． immediately in— 

creasing expression oi proto—oncogene c—mye was 

demonstrated  as a con3m
r．

ao
、

n response to hormonal 

and mechanical stimdiL2J． t-][owevt~l-，OllT data， 

togetherwith other investigatorsL ．demonstrated 

thatwell developedLⅧ in S船 w丑8accom]2~ll— 

ed by persistant high el(1)leBsio玎 of c．myc 
mRNA． We also coYlleil'nl~d this result at post— 

transcriptional level and fill"the1- found c．myc 

oncoprotein waB predominately located in the 

nuclei of cardiac fibloblasts． n mechanism of 

such different c-myc expression styles b~ een 

{ 自0 } 日I{ 《 
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myocytes and nonmyocytes remains obscure． 

e．myc had been reported to be expressed in G0 

phase in cell growth cycleL ． Impotence in 

mitosis of postnatal cardiomyocyte may be 

produced bytheloss of stimulating growthfactor， 

or transdueel"or acquisition inhibitary factors ， 

thus~mi fing cell divisionand c-myc expression． 

In contrast to eardiomyocytes，cardiac fibroblasts 

are undergoing constant hyperplasia responding  to 

AnsⅡ stimulation resulting in a longlasting 
expression ofc-myc． 

Cap was effective in the reversal of left 

ventricular hypertrophy． which ’vas ~ hted 

with a decreased level of local cardial 

AngⅡL]4J． OIlr data showed a significant 

decrease of Ans Ⅱ content in myoeyte and 
e．myc exp ression in fibroblasts． Decrease in 

AngⅡ contributed to the regression of 

hypertro~y in cardiac myocytes and ftlrther 
prevented hyperplasia in fibmblasts． Except for 

theso．tIle inhibitory effects of Cap on LⅧ may 

also benitltfrom a descendant blood pressure and 

relllOVal of the inhibition on metallopmteinase by 

AnsⅡ． Surprisingly，c-myc oncopmtein was 
inhibited  to a level even lower than that of its 

normotensive c0r灯o1． 1he exact mechanism of 

this n}Ien0n砣 lon remains to be ftlrther studied． 

11Iis study explored an underlyingmolecular 

mechanism of LⅧ confirming that tIle initial 

activation of cardial renin-angiotensin system 

critically triggered LVH． Ans 11 dominantly 

induced c．myc exp ression in eardial fibmblasts 

which resulted in heart hypertrophy． Cap 

effectively inhibited AnsⅡ production and 

s~ ent e。myc expression， thus preventing 
the developmentof LⅧ ． 
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卡托普利抑制原癌基因~-my~在左心室肥大时的 

表达 

苏津自 ，陈速光 昊可贵，陈松苍 ，胡文养 ． 

至 亨，哥五 ，王华军，许昌声 尺7 7 
(福建 医科大学尉属第一医院心血 管内科 ，福建省高血压 

研究所．福州 350005，中国) 

关键词 左心室肥大；原癌基 因类； 
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鼠；高血压 ；RNA印迹 ； 
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卡托普利； 
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蛋 白质 印迹；免疫组织 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


540 · BIBLID：髑 N0253-~  Acts刊 -，| ∞ $inica 中固药理学报 1996N吖；19(6) 

目的：观察卡托普利(Cap)对原癌基因 c．myc在 自 

发性高血压大鼠(SHR)左心室 心肌不同细胞类型 

的表达的影响，探讨 Cap抑制左心室肥大的分子 

机制 ． 方法：SHR宫内期口服给药(100 rag·ks · 

dI1)．雄性 sⅢt 16周龄时测定收缩压、左室重与 

体重比． 左心室 c．myc mRNA，A嘴 II及 c．myc癌 

蛋白表达量分别用 RNA印迹、免疫组化及蛋白质 

印迹测定 ． 结果：Cap明显降低 SHR大鼠的收缩 

压．抑制 左 心室肥 大及 ~-myc表达，心肌局 部 

A II主要产生于心肌细胞，c．ntyc则主要源于成纤 

维细胞． 结论 ：Cap通过抑制心肌细胞的A职II和 

成纤维细胞的 c．ntyc表达而逆转左心室肥大． 
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Effects of genistein on aggregation and cyto$olic free calcium in pig platelet~ 

LIU Wen2，SONG Zhi—Juan，HANG Nian-Ci 

(／nst／tute ofMed／ca／B／ochem／stry，Guangdong Meal／ca／co如 ， 曲 524023，China) 

KEY W ORDS isoflavones；genistein；throm- 

bin； phtelet aggregation； calcium； protein- 

tyrosine kinase 

删 ：To studythe effects ofgenistein on aggre— 

gafion and cytosolic free calcium concentration in 

platelets． d̂匝T日0DS： Using turbidimetry to 

analyse aggregation and usir】gFura-2fluorescence 

technique to determine Caz leve1
． RESIS TS： 

Genistein strongly inhibited the pig atelet 

aggregation induced by thrombin(25O U·L )． 
Ⅵ ∞ genistein concentrations were 5 and 20 

wnol·L一 ．theinhibition rates onthe aggregation 

were 52 ％ and 73％ ．respectively． Genistein 

inhibited the rise of cytosolic free calcium 

concentration in phtelets stim．1ated by thrombin 

(500 U-L )in the presence of extracelhlar 
Ca2 1 mmol·L～ ． ∞ genistein concentra． 

tions were 10，2o，40，and 80 gmol·L～ ，the 

inhibifion rates'B~re 24 ％ ，40％ ，63 ％ and 

65％ ．respectively，but no effect on thrombin- 

induced intemal Caz release from dense tubular 

system． CONCLUSION： Ge血stein js a 

potential枷 一platdet agent，main due to an 

inhibition of Ca2 inilux
． 

Genlstein(4，5，7一trihydroxyisoflavone)is a 
specific inh／bitor of tyrosine protein kinase 

( ⅡlK)LI J． It inhibits platelet shape change and 
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protein tyroslne phostxho~lation in platelet~ 
．  

Inthe present stuay，weinvestigatedthe effect of 

genistein on thrombin·induced pig phtelet 

aggregation． 

M ．̂IERÎ I S AND M ⅡI()DS 

Thrombin，egtazic acid，Fura 2．AM． ton 

X—l0o，bovine~z1．1m albumin(BSA)，R Ⅱ_ 
1640．and genisteinwerefrom Sigma． AⅡothe~ 

chemicalswereAR． 

Pig blood o0Uected in plastic tubes and 

anticoagulated with0．15 volume ofACD (trisod— 

imn citrate 86，glucose l1l，citric acid 53 mmol 

·L一 )． 
1~ telet aggregation Pig blood was spun 

at 200x g for 15 min，and the supernatartt was 

then spun at 800x for10min． The cells were 

msupended at 2×101 platelets·L一 in Tyr~e- 

}玎矾 S buyer(№la 140，KQ 5，MsSO4 l， 

H唧 S 10，加c0se 10 mmDl·L_。，pH 7．4)． 
P1atelet aggregometry was carded by an SPA-4 

aggregometer(Shrlg}Iaj)． Tl1e platelet suspen- 
sions(0．2 mE)were incubated with genistein for 
2 rain，andthen sfimuhtedwithth~mbin250 U· 

L～ for 3 rain． 

Qm∞ljc free~alcim  Suspensions of 2 
x loI phtelets·L in an RPMI_l640(pH 7．4) 
containing 0．2 ％ BSA and 卸 10 mn · 

L一 were incubated with Fura 2．AM 2．5 wnol· 

L at 25℃ for 45 mil1． The cell印 on 

w舾 th∞ spun at 800 x g for 10 min． The 

resuspensionwas of 3x10 一4xlol platelets· 

L in a Tyrode-HEPES buffer． Fluorescence 
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