
L1t È

Orgtia a(co j 215

Study of platelet adhesion in patients with uncomplicated
hypertension
Giuseppe Andrroli, Riccardo Ortolani+, Luigi Fontana+, Stefania Gaìno,
Paolo Bellavite, Clara Lechi, pjetro Minuzr, Franco Manzato,
Giuseppe Tridenie* and Alessandro Lechit

Objective Ia evatuaie ptat€tet fu..rio. in parients with
essential hypertensiÒn by senstiive methods invesiigatins
platelet adhesior and expresston of some ptatetet styco-p.oiei.s (cP), namely cp b/t t. (CD4jl",nJ and cNjp_
140 (CO62/P-seleciin/PADGEf"rr). Other markers oj ptatetei
(lj-thromboslobulin) and endothetium aclivation (von ld le
brand facior) were a so measlred

Methods We studied 21 uncompticated esseniiat hype.
tensive paiienis and 20 heaJthy normoiensive controt
subjects, noi smokers, m.iched Jor age and sex. Resuns
and stimulaied plateter adhesion was performed wirh a
colorimetric method usins the aciiviiy of platetet acid phos_
phatase for the determination oi the n!mber oi ptaietets
adherins io huma. ptasma- Òr itbrinoqen-coaied mi-
crowèlls. Platelei acuvsiion was characterized by itow cÈo-
meiric meesùrement ol cpltb/ la and Gtv1p,140 in whole
blood and washed plareters suspensions, wirh antihuman
fiuorescent monoclonal antibodies.

Resu/,s Th,ombi.-stimutated ptaietet adhesion to hùmar
plasma-coaied microwelts was significanfly highèr in
hypertensive patients rhan in .ontrot subjecrs {0.05 U/mt
lhrombin: 13.4 1 1.0 vers!s 7.7 -, 0.60/0 adhesionr 0.1 U/hl
thrombin: 19.4 1 2.3 versr.rs 12.6 i i.8o/oi meais _ SEM).
whereas platelet adhesion to fibrinosen-.oated we|s did
nol difier in ihé two groups. Ftow-cytometry anatysis of
whole blood demonstrated a sisniricanfly ìncreased er-
pression oi c[,1P-140 in hyperiensive patienrs comparèd
with norm€l subjects (Fercentaqe oi CD62' ptatetets:
7.3I 1.2 versus 3.7- ii mez.s r SE[r). whereas the ex
pression ot GPllb/llra did not differ i. rhe two s.oups

lntroduction
Dùrìns rhe h* rlo ae.rdes exrensre research in cxp-
c.iùrcnrdl rnd.lini.il h!pc(.nsion hrs rlescribcrl a con-
siderrble nrmber of ptarcLer dbn!rmrlirtes ltl ,nd rhe a._
.unrularcd dak hare rcpo'ièd .ìrher n.,met .. dcrndte.lb..o lr. 1.. r 1..i.n. \..r "\ .1," t\DeLcn jo.

.(.r p.d. ,t(, ,.:ree. .1 ..-e rf -r'Fc-nio tj:l
telmined as i.crc.sed rltrsnra ll-rhromboglorrulin Is,6l, in-
cre.dsed ;nrra.elluldr free catcum con.cnùaiion I7-91.
i 

'. 
r.!.(d d^o"a r. ',p .( 10. r.tu cr

and redù.ed s.ro.onjn ùprake Il|. Ho!.evcr. orhÙ rir.lÈ,
n Jrl ... tn. E.a.d,n ,.. .. rhe

(perceriase ot CD41a- F{atetets: 72_5:4.5 versùs
70.413.9). Moreover, ftow cytometry sho-ed an increased
size of platetets in hypertensjve patients comearèd with
that ln.ontrot subjects (iorwards 6catterinq: 46.5+1.5re.sr 38.9 l.t: me".s.. SF[4r. ro*.yro..,,,..*f"
ation ol washed platelet suspeosions showed no srir.
istically sisniiicani difierences béiween the expressron oj
Gl'4P-140 and cptib/ ta in the two groups_ f-Ìhrombo-globuli. plasma Jeveis were higherin hypertensive parjents
than they we.e i. normat subject§ (36.3 + 2.0 vèrsu§
2a-r - t.3ns/m. .,eair - sEvì. von wile;and factor
plasma levets were noi significanfly differenr in rhe two
sroups (101.2.- 10.3 vers!s 86.315.6 U/dt).

Conclusions lhese fjndioss provide iu.ihe. elidence that
there is a significani, atbeii weak. platetet activaiion i.
hyperlensive paiienrs compared with normat subjecrs.

lou,nzror Hypedens.i rs!6 r,jrr2r5 r22l

IrrhromboslÒbu ., von w e5rand ra.io.

Frcm lhe srill. d Chim,.a é M cr.scoF,. crn ca rh€ . sr(ulo d

d. dot. c

i;""'""* -" 6 o'F''

""""*.0, 
Or, lsg6 Revsed rBlune tg96
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1ìrrcrionil rcstoùs. ot p rrclrrs ro idrenallrìe rnd .rher
aqonisr h* gilen .,,nrndt.ro^ r.sùt,s (s.. rerìe\ l1:l)
1:Iìs dis.reprncrcoutd be rctrred to rarìoLrs faciors: anah.trcrl, (,' cn,, t.. ,,. t.t , .i;,. .,., t,;,
(rge, dù.arion xnd s.rerir\ ofihe .lis.nse) ant rhc orescn.eoi"\ o.< <. r I.i<- 1.r .rt.o,<.

\t (. .rl .o I r; ,e\:ie. , reg,.r.r-t r..( .t ..
,,-' , .. ,m.rr...n tt\t...rrer j.. cpo..., b.rd.v r. " rh, J: Ii.1., r, nr. rp,c,. be "..- ,,. .on-d,io..o,o,oo.....r,,e ,,, ",, Uo.rft'.,t .ete
Dreprn rLn r,. tro.. np.1h,t< trt.od. pìr--,e rLI
I ".naor!u.hpJfr-.-e,,,,,rprdfJ..\r.,frn(,!n.l
responses used b\ diffc.enr in!.srigrrors rha\' iniluence
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rhe rcsul6 s..atlr IrinaÌh, essen!;aÌ hvpc«ensìon is

à hererogeneous condi!ion ìi whìch rario'rs patho-
ph\siologi.il nrechi.isms misht trìentii a lalge numb.r
of phenorYpic dìffer.nces in th. parienr groups.

Th. objc.t ol rhis s!ùdy §!s !o inv.stigare the possibilily
rhàr pleteìerr of csrc.rial, ùnu.ared and uncomplicared
hlperrens;!e trricn6 coLrld be more acti!!tcd thcn Ihose

r.,ljo( I\.'r''edo '.,- cnj,\.
dìcrhods !o ;n\.csr;sàre plareler rdh.sion aDd !lìc .x -
p'essioù of sone plrt.lcr sl-!coprotcins, nx,ncl-v sl-vco

Ì)tureiis (GP) llb/llli (CD.l1, 7,F,) rdd C\lP I l0 (CI)62,

l'-scltctin/PÀDGEìl)

\\: profoseJ reccnti! x .c$ mcthodolog\ lor srùd\ing
plrrcler idhrsion rhil p.o!cd sensirit. and \ersitil.: rhis

could l)c ùsehLl iar Ìh. srurli'ol tht eonpìer n,ccl:nisms
i.lolve(ì rn the r.ri!trrioi.nd resulù!io olìrliteler i!n.
....t" .. 

" 
.,-n.,'i .ti.

re.hnoLog! p(»i.lins..currrt. 5.nslri!e..d np;d.ìcxs-
' I .l I I ' 'L(r' ri

dri! incl!dc, aùrons other rl,ì.ia\, tht dete.tion rdd qrrn-
rllc.ìr;on ol ccll !nrigrns. l:lotr crtometric rnrì,rsis ol
hù.rin plrtrl.t ùorphobg!, 'Òluùc.nd membtunc Pro_

rcidr rcprescn§ rÌr.ùrcrsins lield in dr..!Plicri;Òn ol
.hii i(lìùolùs-v borh in i,ìrcslisrri!e ùnd ;n.1iùi.rl h!enì
idog\ [1],151. 'l he recd.r r!àilàbili§ of imrnùnolosicJl
nì.ùlc,s ol ..rivJi;.ù. such rs C1162. rùd the !bilitv ol
rhis merholl h id.ùtift snrall subpopulrtions olcclÌs allorvs

rhc a5scssìcnr of ibno nrl ctpression ol thc pl.tele!
n\.ùb.rùc sl\cof cins.

Patients and methods
Sludy subjects and elislbiliìY
'l\!enr"- ode 

'ecentl! 
dirqnos.d prrien6 $ ith nìild or mo(l

.fure h-vpert.nsioo ind 20 rg.- i.d se\-m!rched doilno'
rensiv. conr.ols \cr. i..luded i. rhis srùdv. Elevarcd
blood pr.siurc n.s delìned b! s)srolLc/diJS«,1ic bloocì

pressurc l.!cls ol morc rhrn 160/e5 mnìlls on rr ledst
,, I || ..' l\l'1_4 o'

- ((\ I u'o .(
l-ìbotuiù" resrs in.ludins pL\m. renlù ictivii\ ùd al'
dorlen)n. l.!cLs. Icnrl s.iùrisrr|h\ !nd renos.cph!.
S!bjecrs sidì di:betes. kidnc\ .liscosc (.h.onic

slonì€rulÒncphriris. p!cl(,ùcf h.itis. Lnlerrious or urololticxl
dlsorderjl, chru.ic dise.se (..,,Phstic. hcemrtologicrl.
heprric or aùroimmuoe dis.rjcs), obesir-y (bod-\ ùass inde\
> i0 kgnrr) ùìd orlrer knosF a5s..iù.il fisels.! o. .om

ILicrriÒos iver. cr.lud.d. Sublecls $;!h ràscùlar coù
tl. 'r r...',""\ 6''1r' .,r d

.lc.iiocà iogr!ph\..ch.crrdiog.,th!, duple\ scanning ol
etì ao.iicvcrscls,lùndoscop) lK.ith \\aselle. B,rkerreÈ
inopaih\ srrgc Ill l\'). 'I hsic tdticnis eith.r h.d ne!er
b((, r ,o rn. tl'd" .rrr,1"'er'i._r rt

n.nr lo. more tlri. 3 \!eeks. \l.reoier. !h.! hrd not

raken dft,gs rlaecrinu plrtcl.r luncrion lo..r least 20

dàys befo.e rhe s'ùd!'. A.ll of them rvere $'i!hour dicta.!
resri.riods. No.molensivc conr.ois ivere enrolÌed from ùe

clinicaÌ slaff dnd ftom heellhy sùbjcc§ Blood san\,l.s
scrc cxrrecred a! 0800 h ftoù alloirhe sùbjccrs alter !he)
n l11. -. ^r.- rg\. rle. .f ,'r ed or.(n.t.., ' ,t r'-
ìn rh. siudr !v3s ob!a;.ed from all ol rhc sùblects.

lsolation of plalèleè
ll", ' . . . e ' e h , \ . . " o I D r .th.L,.ooil\P(.., \.
and conlrol rùbj.cs bv diitèrenri.l cenùìiìslion i\frer

'h. fi.sr ,1ml blood hàd been di5.rrdcd, a 1ìnàl 'olùùrc 
ol

10 ml trllx,d was d'asn b-! rcniPunciL,r. into 166nrl of
!ùr;coàsuÌint sÒlu'iÒn (15d1 c;rric .cid. ?0.,J1 dcx(ose
rnd 25dl sod!ù.r cirrrt.) rnd PLÌcl.t r;.h Phsm! 1!as

ol)rrin.d b\ cenrrinLerrìon ?t .101)g Lr tl mrn -l h. Plire
let ri.h phs r nas 

'.cenlril.scd 
rr 70llg I.r 15 nìin ind

|lar.les $cre n,rpend.d Send\ (i x 1{r lùrl) in r bùlitr
composecì oI 1+5 mntl/l N:Cl. 5 nìùìol/l (Ci. l0 mùolll
H El'tlS. 0.5 .rmol/l \r,HI'O,, 6 mmùli I sLÌ,.os. xùd 0 2%

hu in serum alh! ìin, !ll 711h liìr ì) Ìhe rcrorerv
of rlrt.lcrs ìn rhe itulJt ). p.o.edu,! "rs 96 9ljti .f thc
bloo.l c,,unt -lh. plitcler 'ostenjon 

nrj k.PI rr «)nr
r.ùp.rxiù.e and u'.d sithi. I h -ltn nrìnures b.lorc
rhei' !se. plrt.l.6 nere \\Jorcd tu.17"C

I colorimc.ric pfuccdurc nersuring tht ttiri6 r,l acid

phosphàtrs. $trs used ltr rlìe dcre.mintrtiÒ. oi hrmrn
plrr.ler edhesi.n h tror.i. corrcd cf lùr. mu,^rtlls [1]l
Brief ./,'16-\\.ll nìì..oti(e pL'.\ §e.c corr.d .rcmisht e.

+loc b! rd.lios 100U^\cll hùmrn pLtrimr or humrn
Ébrinogen. Plcsmr \rs Òb inea l«n thc srmc pool of
ren heilth! sul)j..6. sued er il'(l lr §r! PreÈr.d ftom
x.id .iiiàte de\rrose-cnti.Òrxulsred bl,r).1. .cniriluged .r
ll00 g ior l5 ù;n ind .,s.!.d nr r)rcse..e ol rnt;phielet
lb 1i.;rh i nesùlivc r.rùki thcn fL5nìr 1ttrs dilurea I :1 ìn
Dulbec.. s phosphare-bùlle.cd srline (t'IJSr (ìibco LtLl,
I,aisl.r'. LiK). Hnùr. fibrinos€n \.is diLùred in PBS

(0.? gnìi). l he pliles \.re rher *r;htrl ftricc sith
phvsioloeicrl !Lin.. Iù.ìedi.ieL\ Jù.r rhc corring and

wrshing, rbe s.lls $erc supple,nenrea sirlr :5sl r.sr
xgonìsr (lx dre 1ìnrl d§l.ed co...nt.rn.r, i" rr'rrr" À

s.ich .ì mn /l (li(ll, anri i mnrol/l \lsSO,) l,o§ doses ol
", n.br' 1. L,l "' ' l '' | "'c l '' , r-'<
plarel.is Phr.le6 \ere rh€n broùghr nr .i7'(i .nd 50Fl

rlar.l.r suspensioo (1.ì r 1!" plrt€ltòr. Pre$ann.d a.

37'C, xddcd to .rch nell ùsing r rùìri.henn.l fiPetie.
Thc incubrrìon $ùs c,tried ()ùt tìr ù Iì'ihcr 60min. then
pì.tes §.erc ùx.sltiicd ro rhe rÌ,h ìrtic lidsher (l]asl
\\'rsher 2; SLI t,ats lnsrrments. S'resbours-Schil
risheim, Fràn.c) ànd rblected to i\\o s.sh;ng c-vcler

!'irh PBS ir roon, r.nrfcnùre.,\tìrr $rshiùs, !h€ lvells

conraining adherent plarelers \,ere RPr{ll! tupìrl.meoted
. i.', 'i',t0lr r: .b,<, ..li 1..,r'.:r'..
5 mmol/l p-niiiophcn\ I ph.j|hrr. rùd 0.17 -f in,. x-llll)
r\fler incubatioù at room !eùpe..iu'e ilr 60 miù thc re-

àcrion lras sropped rn,l thc colour srs dereloPcd h,v thc

addìrìoù of 100 Èl 2 mol/l NrOLl. 'l he ?'dircPhenol pro-

duced b) th. rcaction was mclsu'ed liirh à microplàre
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ft6er GeneralcharacterisUcs oi the popuations stud ed

'erdcr 
(RcÀ!ìer 1tt0: SI-l Lrbs lnsrrunrcnrs) 'r 405nm

rSrìnst r plti.ler lret trltrrk Thc perct.iise Òl sdhcrenr

cclls"rscrl.rhterlorthebrsitol!strndardcu'otruined
$irh..lenn.d nunìtrcr l,i lilrt.lers ol the 5rnìe 'r'"'"'

\lelsù.en,..rs of th. e\lrcssion ol GPIIb/lll: (CD'11)

rnd (i\lP 1'10 (CD6r) Ln thc Plrt.l.ts $'cre l']crlo'mcd b\

flu,tr.scen.c acti ttd ìlÒ\ c\11rrìctr\ \\'h'le Lno"l or

\rihed flàtelrt sùsirenrions (2 5 I Ì0' pLiclc6/ 1) \1'rc

rn.ub!rL.d rìf 10 nìi. ir,ì.r.c \ irh bultcr A (su!plcnrenr.d

\ ith I m.rol/l C.(ll, in.1 I nrùrol/l \lgSOr) or rh«riìbin dr

2()1)t 'fhe incù1)àti.. rrs sroppcrl \ith 1'ìl i'c_coLd

bùffc, A !Ì Èl'C r.d Ù.h sinrple $rs di'ided idto

!\(o 60 rl rlirìù.§, ont ol "hich srs iùcubrlcd \ith 6 fl
.niihùmrn CD+l nr,\l) (l:l l(l) rnJ antihumrn (lD'2

n,tb (ph-\cÒ.^rh.in) (lnrorrnotc.h S"à. ll;rùììnghxÙ'

lr( ), \ hilc rlì€ oihcr \1ri iùcuhned + ith I 
'oreslìÒùdiDs

rnrunt olllroresccinrre(l à.d irlÌ'coer\rhrinrt'd contol

ìùnunoglol)ulin(; nr\bs(lmn)!.oicch SA r'lh' rntl-

hunìan alll .11 .ìAtr i5 ìr\ c|)n. f2 thrtrirloor SP2/O-

\q1.1 N.lonrr X tlllb/(i slleen..lls) rnd re!'ts sidl

si'-l,.'.i* Illr end IIh rn.ornl)lcx irIitriring tlrreltt
regrcgfun indrcd br rhrmbin. 'olìrg' dnrÌ alìl) l-he

..(ihùùrin (lD 6: nr\L i' br .lonc CLIlrli rnìb/'r (h)-

hridonlr Sl)2/O \ r\r 1 1 \ Brlh/. I AJ sPlt'n c'lls)

r .c.ogniTcs tlì. (j\lt' 1+r .{fress'd ot nr' r'ti\arcd

,, ,,1r, 
', ,'' ll' '( 'i 'h' l"

o, , r"i \ ( t.' 'r ''_Lc

,:i ,,,r.,, .' ''r' ''l'
lirs $itlì incùLirion aI +l'(lr l7 i 09: fer"nt'se ol
CD62- Irlrtclett (ìrlr i..!btrrrn .i nÙr ttnìfe r!r':
6+t1l: n:61 I:i.rL!\. drÈ si.rIl's \ert 1lìlÌrtcil $i(h

I ml irc.ola bLrfler A i.d,ùihsttl ìnìmcdilrel\ lit'l br i
f,\CS.xn 1ìo$ Ùn,ù.Ie. (lle.n)ù L)i'ki'n'n Sxn Jose'

C!lirì.ni3. tiSA) .qulPl)cd riili a 5\\ rrglri lls'r rnd
,'l 

',, 
,, 

-, ''\ ',,
ll,i,.,r ,r'" - 0r'
bina lriss fi!i.rand lrh!.ochrh.i. uùt'€\r'nce {:§ dct'cted

-irl, ì i8i/.12 n,nr 6ltirlB.tton ll,.kinn)rrl l[cr.tÙÙnreni
\rs.l,ijn..l driLr \irhlB.r{hlibiictrcid\(ll(t'rt l)irkin
n ).o crlib.rI. the lighr-sQnerirg rntl u!or's"n(e trra
mctcrs.'Ih. xnahscs \crc perlìrme'ì lor l0irrr) el"'s in

each samplc, ùsing the $it\ àrc L-\siill (Bectdì l)ick;nsod'
S.mples $.re plssed tlìrougtr dre hs.r belnì thrcuBh a

70tù noTzle ar r flor re oli00 600 blood 'eÌls/s 
Los-

arithnrì. amplìi.lrìon {xs ùs€d lor rhc fluores'ence sìgMls

!nil li.car cmfliÉcdt;on tor lìEhÈs.rtrering siena!s' Ihc

tlÌtclct poprlarion $.s kìentilìed on rhÈ bssi' r'jl the for

ilrrJs ancl sidcsers scanerìns chrncrerisri's and the idcn

rit! lvrs confi.red b\ rhc use ol à monÒ'lonal rnrìbodv to

a plat.let antìgen such !§ GPIIb/IIla lnd t'-s'lcctin The
sir. .llsùibùrion. cxlcùlat.d as font etul§ scatreins. was rhe

same in blood and ìn \rshed Platelc6.

G-2.1 ln=?rl

EM ,aneès ror aqe ÒiYl HDL hqh

LDL oq"laìsqrr.oÈrltec

Oiher !zbo.atory invesiisaiions
'l h. qìLrn(itiri\t !lcr.,minÙi.ns til \.n \\;ll'brrn' 1ì'o
(\ \\ ir rnd F th(,rtrr)sloi,!1;n l Frl (j) \.re Perlo'ì'd b\

cnrlm.inn,ùnoxnrls (tsotlirìnirtr \lrnùhcim ìrì1;i

\1i[.. ltrl)) For thesc clerernrinrrion!, blorx] §r\ (rn'

lcrre.l\ itho!r r e.., s o(cl,,rÉn. (() !loid ' sìs.ndr"\ia'
in chillcd rulrcs cont:inilrs lcid .iùrtc de\t«ise end pro

..sscd inìùcdricL! tuI renìoul ol Plateld§ b\ hish sPeed

cenrrilu!!ron All othtr tirrnì.te15 d..unrtnk'd \etu
,l,,.nrine(! $ irlr rcutine nr€tliod5

ùcir\ scrc cUnP.rcd bl !nl'ìrc'l
Sn,!ìenas t test \ìrirbies rcrt resLcrl ro r\rcruin à normJl

ai\ribù.ion r,,d clrrnsts sirlìii dnd l,.srect drc sniÙfs
b\ usins Srùdeni'\ I lest .nd. §hcn xfflcrblc tìtlì 'o''
par:r,cricrì strtisriral nrtrhod\ (iIc \\'i]cr)r.n re{l 'l.. e!rl
ùir..otrelrt;.ns ben,.cn \i.ìrblcs. l'cxrson's r.orchrion
ref \rs re.turnr.d. I hc tu,r.odù.itrilin ol thc cssrrs rrs
drrc,nìi.e(ì l)\ crlculrtr,. ol d,c intetu5s§ xnd intr.-!sx!
cGlìricrrs olrri*ìor /<00: sr\.!nsldcr.d st'tistìcdll\

sìgnLh.J.i. \ilres rrc !,.sen'.d rs rn.rùs l Sl'\l

Results
Basel ne characie.istics

,,,j',',],,,,,|-

r.d «, .o1 nù,j..6 sru,ìicd ind tlìcìr PL\ùìr !1aùìet'rs
iie sùmmrri^'d in'ltrtrìt 1. \,, siqnilìùnr dLftttcncts setc

ob'.^.d tren\... tlre \ o ero r|r..\.cl)r 1or srsrtm' irl'od
pres\ù,r \lct.bolir ìddices r..l h.J! n * ìntìcr uctc

r.nìr.k.bì\ simihr Ln rhc trog'outs lher.$.sddifterence
in ser disriburion. Ho+.ve., Pllcler àcti{Ion did no! dìftèr

bemeen nen and rromen in tr.th grNls

: , .lr_'.,.rn rolh' -"'crr 'iLi "
ol in!r!-rssà\' dnd inrcriss.\.oclfi cienrs olr!drrio.. These

\vcre foùnd to be 5.E rnd 9.2t:. rcspecln ch

Figurc 11A.) sholrs Pldi.lcr adh.sion !o hutucù plas '
coated wells under resrins conditions and in rcrms olthe
depcndence on iùcreasing dose§ ol thmÒbin (0'01 { I Il/
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(a)

rHRs€À (uÀ,
Pae el aù-tr b humm p*ma.oaled w. s ia) anc b lbriolei.oried
?ers (el cs .o ,orsubrecb, EH

.rl). Fiqùr. l(B) 5hoss Il"reler r!thcsioo ro Étr.nos.n-

ùn\r;nrùlrtccl phrcJers sho$.ed I nrjniùrxi edhc,ìon ro rlÌe
co!ring sùrturei nr.r.ore.. in rh. rbseù(. of srjdìul.nrs
rnd in epres.nce.ll(trvdos.sotrhnjnìbin(00l IÌ/.rl),
idhcsjon s!s hishcr lìr plJrelers borh ttunì h,fcrrensìrc
rnd ftom.oiùol sùbjecrs $]i€n rhc rssir Ms pcrformed
.n Iibrid,,sen c.rred plires rhrn $he. r s,is perlo n.d
in tlJsma.Òr!ed r!.its. t hrcnrbin srimulàied.dh.sìon ro
,r. ,1 0l Iri-..n . I -. |.or|.'-.,,l ..o.,,,.\cI..J

rhrn ir srs fìr rhose fi.m conrn)l sLbj.crs (0.05 Lr/Jnt
thtunrbin: l:.+ 1 1.0 \.r!!s 7 710.67. rahesionr rl I U/ùl
rhro.rbi!: l9I t u.3 r e6us 12.6 t I E%i p<0.01). .l 

hrom
bin sr;.rularcll .clh.sion ro rìbrinolcn cÒrred s.clts sas
,l\o hirhcr tò. Ilirelers Iioùr h!perÌ.nsi\es, b!r rh.,ljI
ier.n.e s.ìt nor srrritri.rllr si(rìiìcrnr.

Flow cytometric evaluation of platèteis
For 1lo\'c!(onì.tric asstr\: .id. r,rcli.rjn.ft \rnrptc, $ere
uscd tor rhe der.rmindri.n of inrra assav and intehssrv

r. 
"r ..1 r '.... o'.iot.c:--rà

lhe bchxlioùr !nd ùcmbra.c p.op.ftjes Òf ptàretc,s on
wir.ne-bloùl fl o!.!romeric.nàt\\ìs are sholvli in !-igu.e
:. l'ìgure 214) sho\rs dre graphic prescnurion ofanrtised,r.1. r r .r rirr'.| .d..,r I rr n , n. ,tc".
discrinrinalcd in r.rms of rheì' fo^vards scarieriig (sìze)
on rhe x axis and sides,.ys scarrerins (granutariry) on

(h)

rla lmrked 2l epress ms m pr

thc y aris l.igure 218) is a rcpresenrrrtre Iuo.esccnce
hisrosranr olpl.relcr popùl.rions obrrincd jn \hotc-blooll
sanìples .l h\pcitensirc ind .on'rol sL,bje.rs. tjsur. l

CS EH

iormoiènsirci EH, hypedeis ve.
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Erl

:1ùi or palerci GùrP r40 r:pr.:soi:6ca.

e:pr.ss.c as m.ais: so P<001

prG
Iado, nv/il a.r sèi.rstu .!.L CS io,mol.is r.s

E

;"0

P tt

I 10

à3

summarizes rhe r.sùlc ol scitre.in! rndl!sis of flerelers
lrom our prtienrs and conr.ol snn,ps l'[tclccr in qholc
1,1i,,.1 r r ,'.cl ei' ,i r "i

size fèràtu.re. .reas!'cd rs fìNr j sc.rering (loo\lrds
s.rr.r;ns.16.5 i L5 !c6xs 38.9 t 1.1i,/'<0.05)i rh. sid.
\ r\ s s.irre'ins did nor difiè. in thr N1. grouts (i Ì.6 i 2 5
\e.sus 29.S 1 l.!r. lìsure 4 sumfirdrizcs tlre Lmmuno
.rroHL!,.i.rct.ic trrlu:rion rl tlrrcl.r C\lP l+0

..ror- llo.. . ,ri \, - oj,.
sìgri6candr higher in rrrti.nrt tlìrd ii srs in co.ùol
5Ì,hjecrs (pe..enris. ol Ll1162' plareletsr 7.31 1.2 versus
:.7 - l. c.ùìs iSE\lP<0.01) Thce\pressionolCPllb/
llh did not diller sigrilì(,nrl\ in th. .\,, g«)uf5 (|eL
..ntase of (iDllr' pl.relets: 7:.5 1.+.5 r e'sus 70.1 t i.9).
l'lo§'c\tumerìc errlurrion ol Iuri6cd pl!rrl.r su5

pensions bolh ù.dcr r.sr rìg..,.dirions rnd iirer rlìrombìd
5rinìùlàtion shosed do srdrisrìc.l dittcrences be§\een the
'\r ". '. ',\'l'1 , C_ll' _Ì 

' l\, i ' .

r.d in nonnrl sùbj..6 (lxble 2)

Fisure 5 relons rh"- resulrs ol rhe qudnrrtari'e de
rerminlriÒd .l ll TG lid !§il. Plisme ll 1-(l l.\.ls scr.
signincanrl\ hisher in h!perrensire pdtienrs tlìcn thet
$e.e ìÀ .onrol subj.c6 (:16.1t 2.0 ycrsùs 2E.21 Li nd

nrÌ: l'<0.(r5). \hereis \\\'l l.r.ls in.r.r\r.l onl! slighrl\
and \cre not sigùilì.trnrl\ diiÈ,cnr r! p,rie.rs fr.nì rhÒsc

in non,ìrl subjecrs (101.2 t l0.i !c.sus ,36.i 15.6 t /dl).

Co elations between platelet activaiior markels and
characte.istics of the paUents

\o sìgnìficant conehrio. $as io!ùd b.$yccn dÌc pldreler
acttr !rion ma.krrs (rdh.5;on, G\ll'- 1.10. l]-'l G rnd pl.rclcr
siTc) ind .linic!l o' l.boreror! ch!rx.rcd\ricr oI h\pe'
te.sile pùienrs ts.\. d.:e, bod\ dr!ss in.lc\, svsrolir rnd
dilstolìr blood pressrr.s, x.{l rhc Lb.nroN pxrdmere6
resred: glu.osc, .1,,)lesrerol, plirelcr count rrd so on)
\lo..o\.r,.. co,'el3rìon nrs d.L..kÌ)lc l).n\een plar.-ler
,dh€sion and mcnl) n. .\!rc\sio. ol (;Pllb/llh ànd oi
G\lP-ll0.rcspc.rivrl\ \eirhers.sr..rehrio. b.nr..n
lì a , ., .. .,t.(t . i

Discussion
l he lìrsr srep ol pfuiele( func onsl resfonse is adhcs0n
to th. rc$.Ì \.11. a.ompl.\ crc.r ioroling r scries of
pla\.ìr,nd s!bendorlì.1i.ìL risruc conr|onenrs lcolldsen,
6brinosen fibnrn.clio end \on \\illibrdnd la.«,) q{i.h
bi.d drcmsel\es specìtìcalll o scrcnl dillerent plar.-ler
membrane gl!..iptureins. A crìrical elenr in phtclct rd,
hesion ;s the indù.rion ol r .htrnse in lhe disposiiion of

ri6G 2 lmmunocÉof uoiifretry evaluation ol washed plllelel suspensions and of whole bloÒd

E] cs

!eUésareelpresSeda5meanS:sEMpe(eilagèsÒlcD4]a.aodcD62'plateebifièansÒlluoreS.
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rhe surtu.c mcmbrar sl).copro!.ìns. whìch acquire rhe
capaciry ro bìnd {ìbrjnoBen, lon siltebmnd txcror fibro,

,.' t,(..rr...ior o.nl.re.r. r. rr.o
' o" r(J \.; I rl <r, re.,i ,r .r ,:\'D-t.l i I _elelLjn.

r_vp. .r ganule p.orein. \,hich .,ccùrs irirhin se.on.is on
rhe plrlel.r surtdce.

-Ihc claxi. melsùremcnr ot er !j,o ptaretcr asgr.garorl
r ,<.,: q . r e- rir< a.r nàrker ol ptÀÈler acrilalio. t17Ì. t. ,"."", !e,., rh.

ùs. ol fr ùores.en..-l.beIed,nribodies rn.l fl !N cvroùer^.
,,,,1",,']

icri\.rl.n ànri{ens on jodi\jduil pt(r.l€rs lr+,t-il. \1hole
hloo,ì il.$ .\r.n.ùic rechnirl!es i,jùimiz. rllcti.tucl
f,llrel.r..ri!!rio., iil,ich crn be caued r.//, bÌ cenr.:.l'er,(t,..,.,,.(D.(||,,(.-.
. I o.. | "r . o .. .,1r,
,r\|o.\r\r I r. r 5ù p!tL lrrtor \ [] il

'lhe .bje.rir. .t dì. p,.\enr srL,d, *..s ro exhrn. ,hefùiLli:l Nnd th. r,op.ftics ot rJarel.is f.orn i snn,! .i, 
."r.,'\ (l o,, ... | .\ i,.r., ..,I q.',(1.' J..( I. I .-.rr. r., . .u, ... _t ,-

prcrerns_ nrmet_! GpIIb/l]lJ 
"nd 

G\tp-1+0. anJ B-.l.Crelerrc .s indic., ot pt.rclcr rctirarnn z rr)u. Crur resut*

| | , l,| ,' b-,, ,|
dilLren.. is signifi.anr .nl! trhe. lhe ce s are lcri ro
rdherc to a pt,mr-corted surt.cc. \1: hcvc rlso obsed.d
!h!r resrtrrs plàreter rdh.sio! ro ptasma rnd ro nbri^osen
coatcd surfrce; ìs rcr,v srìr| ànd itris d o\vs ùs lo er.lode

.t,i ." .. , ... ., ,. , p I , ,." r. 8,,.t.. rt..t ,1oi,,. I .,,t n rhl
t.es..cc .l los doscs ot rhrcmbin. !h. nlh.son h Iìbri., - .. ,t..1.,
tlarcs corred 

'!ich 
plònìr. Ir t,, lherctorc, conc.ivabt. !hàr,

pr..(,ù..
' t .'rn.i... r.r. n. L .o. .,.r: ,l

anhcsion be.ruse the surti.c inr.i!(ion is àcrlrDred bv'l< in, ,.i.'.'r.. br ..r.., .\.o.. -r.,.(h; , r.:.
ro fibrinosc. lufther iriirarc5 ptrteters aùd rhrs Òrv i...r

r r\ 6 ,' .'",1r,,. frftìal asgresarjon nlrl.Òrc!. rtjo jn oùr erp..imcnul
sering, i. §hìch t.$.plaretcr.on.eni.Iion rnd stulionr^

r..ro.,rr,i.e 9 - .O.. .<o. i..1,1,. .1..,.,.,r ...r.. ...,!
Il ( | r." ,. .,(1o.. nor o-

: "' d'- " '- , 1 :'.' 
".,- 

."e, 
'Pr 

.,.er r !vn.t <i I ur I . . ..- j 
" 

;, rr r,r., u!t_"yon \\iill.br..d fàcur, fibrinogen .n{.1 fibrcne.rjn, ind ia.ro.s.\, 'r., ,, n. ,. ,,1 , ,, i,rr. ,l r.-,-..^.
.r.'.j o,.i It_,,]

rìh.srcn, trr itfcrr 
'.) 

trc prinre.t nr r|. r.\ponsc ro
thrcdibi.._'1hìs priùù srare,njv be u.iì!sk.d b1 spe.i6c
arsal condftìons. O.h ìn rhis case ccn rhe dìtteren.e bc,
sveen lhe t}'o groùps be delec,cd.

Lro r,o.l . r 1(r./. rhÉ po..t t( n ..( ..t, n .. n.n, ni., i erì r.i!io"-..e,dt e.a... ,-oe..-n \( l.rth.r
I"^,T"-1't,-,1, by imù,unocv,oflùo.tn,.rn. rhe compter
GPllb/llla on ptaretca and d specifi. marker Òf pta;eter
rcrnxrion {c\tP-1.t0). The fact rha. rh. ert.essiÒn of.iFl.b .",t",. iroorr ((t .re..p.o.rr-b
nJ.'(r lròl I re il._n-t- d .r(.. ,. j. r,e 1\p.r.

,. 1.\..,d| r-;(. . nt .r. -h_r
.'eclret. ..: 

:,.u,dirr\p(, .. .rb.h..
\- ..1 .l'..'tdt<.o, ..e,..,t .r .d|er-..(.
in aJhe5ion ro fibrinogen. ft ìj pÒssjbte rhar rh. anrì_t;PIIl,/llh mAh shich $. !sed toes nor .lto$ 1)nc h... ,t(. ,.,....-.... h.

''.'i,1.r,,

rù,1 .. trc, ,r , , u. lt ,

in rhc Ir.scnr inresrisljo., \. \ho§.t rhJr frrelctJoi hr|errcisi!. prrj..6 hrvc I stEnjtì..r.r 1 ,.cr.àse.ir,\tr,..1, ,1,, r.
subj..6, $hei resrc{l in s.hot. blood tiorel.r rhc in
cr.r\ed r\pr.\'ion oIC\11, l+0 in sho[ btoo.l cinnor b.
obscrre.l sirh \ir!h.d ptir.terj rnd is nor..rrehred n.i,h
rhc ìncrcised rthcsion. These rcsrl6 (ie.r,nrrfure rhrr rh.
'<'rn. t.'..ri.l.,. ,'

pari.nrs is 5rro.gl! dcpendcnr o. e\p..jnredrrt .r,ndirions.

'fhe aim .l rhì\ srldy rà\ nor tu idresrieJte rhr mcch
anlsric brsis ol pt,!etei rcri,riion bur .nlr ro g.rn berrc.
ùnd.rsrandins olvherhcr rhis rt,nornrrlirl ìs x.r!tr[v p,cs
1", rl,\.. ..rr\.....( .....

' ,(e, Jl .ol
h.sion slvcoprorej. e\prejsio.

'I'he eridence otincrcased r1ìrumbi.,sr:nìulir.a !lhesion rnd
rhe ìncr.rsed cxprrssio. of aj\tp H0ar. in k.eprrssi,t,

',<. r" '.i.r <t....rr...o <

",, ',, l| I,
cons6bnr rrirh pre'i,{,s r.po(s ùom.!r txlryiroÀ [9] ànd
.rher5 [7,8], which !hotr ltìir t.1ets ot cvtosoli. iÌc. Cal

- l,(. D-r.
,'-l', tpt I ,tr.. t- -. ,n
R..{erdìns rhe l.creÀed !taret., sizc mcxJùred b, t .!rrds.",(i.: -lirr.. LL . , (..1.,I
r' .-t I .-,.1,d ,1 .,,.,..P.,c..
1. '.q:.(..rr.,. ,, " Di.
Pd,., '.rcr.\\(.l.ir(r,..1 I , .bti,.r. .-r. ,.j.-t\ir-I e.\',h,o.,r.-i. \ ,\,(.r .e-1.. q.J
to srudv plarel.r 1ìn.rion ùn.lcr co.arrionr !r *hr.ir rse " ir, ,li.,t. .r..,

.t - É rr. .

'l'.$ttrc(\. ,*r.p ( \t ., . | ,h.. . ..(r(
?.,r:,, .J ., "-, 

.,"-i, r ,^ . .-,ro., rra ,o.q..o. ro ,.
faciiirared bv stjrrìns 1201.




