
L 13(

Decrease of platelet intracellular pH and adhesion
by ticlopidine in patients ryith vascular disease
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BarLlrol,tl. ticloDidine i.h,bils plalelet a!gre!.1loD Lrl
pr.\.nting lhe bindnrs ol liìrùrcgen 10 its pJ.1(hl rcctp-
1or. \rc (ìamincd sherher l]lis ìnhjbition nnoh.ed pìate-
l.t tÌaùsduction s)slcn snch as \a /H puùp.nd plate-
le1 inlrarcllular.alcnùn.
lr.l/r..1§. P1a1.1.1 à.UrcsjoD ir 13 patients r\irh pcriDhcràl
\àscnÌrr disease treared r\irh liclopidjle. 250 Drg b.i.d for
30 da\s, (as 

'rìeisurcd in cullùrc mi.ropìates before .r.ì
rfter llìcmp\. Th. mi.roplale {eìls lere co.tcd $i1h
humaD plasna, fihù,ogeù or.ollaeen, and plat.lcL adhe-
sion sas stùdie.l in the .csting condilnn aDd after stimu
lation $11h 1 àrd 10 Flìl ADP, \t the same time, plalrl.r
inr.,.rll'rì, r, r.iùìr-r,d \l.Pi',Jut\,'\,,1, i,In ir'('!n\e!
$€re ùreasù.ed rrilh lhc lluoresccnt indicalor lura 2. lÌ1
nddilioD, intra.ellùlar pH and thronbnLnrdu.ed pII !ad-
ations \cre ù.asurcrl sith lhc llùorescent probc ECECF.
/(.\,./,.. P nr,l, r .,dl,p-.r r^ trl,'.n.' Lr.l ':i,.ir',,rrr' \, s

sigDilì.aùiìr' .e.luccd (aboul 50/:;) after trearmeùr $ith
ticlopidnrr, nbilc àdhesnìr to.olìagcn Èàs not nro(lilicd.
Basal calcilùÌ and '\l)P in.1ùc..1 calciùnr nrLrcas. §ere
not signìli.ùnÌÌ\' djllc.cDr bclorc and alrer riclopidinc.
Plà1cl.l basaì intrà.ellùì.r pH $ns rcdu..d (ll.onr
7.1,:1.0.009 to 7.:11r0,017, p<0,05), bur asorisl-iùdùce.l
alkalnrjsatidr n^s not sisnìfic!nllt dillc.cDt. Ea.h arid-:lic.,,'i.n. nu, ,l(p\,,!. ,r ,., \ il e\,1,. ,j(. s'...1.,,

Cal.l \it) s, Thrsc daLa do not seem 10 sùppo.t thc
htp!llrcsis rhai ticlopidnre-iùduce.l .c(luc1i,rD of plalrl.r
adh.sion dep.nds.n xllcrrljon ol thc ùrechanisDrs deter
minins si.gnùÌ lransdu(lion, at lcasi ns f!. as bas,l .nd
posl sÌimùlatior iùtra.ellnÌar.!l.nD is (oDccrù.d. On
tlÌe coùlr.r\, {bc pos-\il)ìlilt lhaL ticìopidiùe irhibits thc
Nà /H aDliport renr:nìs open tÒ ccnsidcÌatior,
IlnL \n111,ì !aJiLi:lS lll
(!\ .1) J.: Pìal.Ìet a.lhÈsnÈ..ss Ii(lopidnrc - rhr.l€r
aggregation inhibitors - Cal.iun metabolism Sodi!m
IrdroBcn anliporter nretab.lis,n,

ln r,t |ir.o stLrdies on lle:Lllìr\ roìuntecrs :Ìfd
pati.nr-\ \ ìrìr ,. asclllar- clise:rsc, tjcloPiclil]c .ljcits

.Li i \Dl r,J. .'r.r.r'i
ir lir.... .,,llr l.

iìeoni'.|s. prc\ ùrliÙe arrrplìfìcation o[ the acrir ar
irts ellects of tclcescd ADP It has been sholn
Lh:ìl 1ìclopì.liìrr- ìlrhibits l)incliDg ol lìbr inogcn to
iLs platcleL |eceptor, gl\copÌolein GP IIbiIIIa
ìnducirs a'lunctionalh lhronìboxsthenic" stete
I and allerjns thc IccLÌior lìrrrcLi()n oI thc ghco
pr'oteirì lor aclhcsìr'c molecules. The ìcc.ptor
trtl1cliLin ol GPlll)iTTTa ìs Lrig.eeì-eL1 br stinrLrlrLs
r'.spoùsc coupljng drlr'jìrg FhteleL actj\atj.,r b\'

.t. \,^..u\- r rr... ;,1 ,rrl .
tìre bincling of acìhesj\e plotcils to the CPs tr is
gers a series ol acLlirionaì c\c[ls ìù\o]\e.l irl the
tr.ansduction signaì, r\hjch irìdìcaLes that conlbÈ
rreljonal .h:Lnges:lnd cllrrì!es ìn celì mcLabolic
ac1ì\ i1\ arc intclconn!-cled.l

T-i1llc ìs lrìo\\n aborìt th. aclioll ol ljclopidiìre
()11 i|arìsducli.rlr s\s1en1s f(]l lhc posL-reccptof
siSnBÌ. Tn parliculer; no consisicllt rrìd un.'qLrjr
ocal dare iìle arailable on iriocllcmiciLl c\,:nls
sLrcìr iìs inlrecelhrlrLr ciìlciLlltl chrnge an.l lh(-
firnction ol the \|ì /H punrp. §lìich plx\ an
cssL-ntjil role ìr platcìct ilcti\.ì1ir)n.r r
Ticlopiclìnt'ìras beerr repolted to hr\e dillererr
ellecLs or inrlacr.lluhl calcirrrr.:. , The inllLrr ol
c:rlcìum acloss the lrerlblalìc. nle:LsLlrcd in
rran and ìn lhe lat bv rhc Ouin I rrleLho.l, docs
roL sccÌìr lo be ailcctcd.r r i \{olìiììsatior ol
inL|accÌlular' srlrrcs iì1 rcsponse to,\DP alld
LhìoÌrbin has been lìnncl to bc inhìbiLe,:l in LrLr
bit plalcl.ls Lradecl \\ iLh Fuì a 2 ' anLL rar }rlirte
lets ÌoadcLl \\i1lì Quirì l,: Lhough sorrrc'A. lrarc
rlol rcpol l(-rl en! such inhìbjtjoD.r r 1n tìre ÌìLcr:r
Lurc, thcrr aae no Icporls o]l \a iH e\.hanscr-
acti|jl\ irì patients Lrcatc.l \iLh tìcìopic1ì|c. -\11

tlìat hLì.\ been denronstl.atecl ì.\ Lhrt cpincphrirlc
clrn rerr.r\e tiLlopìdirc ilcLuceri ìnhjbition ol
,\DP lnclrLcecl acglegalion. b1 .r mechanlsrr
ìn\ol|ing Na',Ìl e\rìrangcìr aclj\atior.

Ri..l\r.L rrb,Ìra,\ i. !9i: r...Ir.J 1!r Ìr,rbLi.rrio.
ADril I 1991.
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The ajm ol thc present stu.ì\'\!as to eyaluate
rhe ellcct of ticlopidìne, xdminisrere.l for one
lnonth to patients \rith per.ipÌìeÌ.al ar.ter.ìal dis-
e:Lse, on lhe c\losolic calciLtnl coDccntralion
and cvtosolic pHi oI platelets, basaìlv as r..eÌl as.,:. l.,ri,,r 'rirh \DP . ,.. rrlu r.brn. tl
thc same petjents \e tesled rhe eflect of thc
trerLnrent on platcÌel lunction br a scnsili\e
nc\\'as-\e\ of adhcsion ro rarious protein sub-
stratL-s.s Thc results sho§ that tLe clrUg
, ìr..1.ì..re.',i p,.,.1. ......,., ,..o

.i:LLed \\ ìlh the clccleasc ol basal pHj and ol the
throrrbìn-ìrlclLrced aciclilicarion phase, \\ hìÌc no
, ìili ., i . . i irr ... I .rl i.rnr rrt -

ft,und.

^,Iaterials 
ard methods

\\'e studicd 13 parients (11 m:rlcs,2 leurales;
mean a.qe 65.5 \'rs, ranqe 44 E0 lrs), \\ith
F.rnt.rine strgc lI peripheraì l.rscrLiar .liscase
\hich h:rcl bcen srable lor at least 6 months.
Patienls recci,,.ed riclopi.linc 250 mg b.ì.d. for
t0 r.,r l-11,,'irp 1,u.,r,,.. jrr 

t,..r.o..
One patient aÌso lìrc1 ischacnlic hearl diseasc,
and 2 had aneuÌ1sms ol the àbclominaì aor.ta.
AÌl paticnts gavc inlormed conscnt l() patlicip.ì-
lion in lhe strld\ Blood samples were taken at
li.ilo a.m., follo$'ìng orernighr fasting, bcfore
ancl after 30 ciavs oI r»-al adminìstrari(n of rhe
c Lrg.

PrcpardtiÒn al pkLtulet s1tsptnsio

A sample of 40 rrtl bl{)od \yas clra*n bv veni
rd^ I rla,qro.. b,,,,,.ee,r.l lor u \(n. i . r,r-!L.2U

lil cle\tlose,25 g/L sodium cjù.ale) jn pÌLìslìc
lcsr tubcs. Platelet clì plasma (pRp) rvas prc
pared b\ ccntrjfugàtioD al about 120 g for 10
mln.

For adhesion studìes, pRp \\,as rc cent fueed
al 700 g lor l5 min and platclers \\,erc genrl!
sLLspcnded (5)<i07/ml) in a bulIer consisring of
l-15 ml,l N:ÌCl, 5 m\,t KCÌ, t0 mXI HEPES,0.-5
m\1 NalHPO,, 6 mùl gÌLrcosc an.l 0.2t; hLrnran.c 

' n ., b rl ir. I H 7 r 't e l" .1,, \ ..p(. ..o r''. . \eor ..1 .,..t .!n pe..,tr.r . .rr,ì u.e.l t,.rl .t

I\ I'E R\ATIONIL A\G ]O] O'ì\

Assco ol cLtlltcsictt

Plalelet adhesion \!as me:ìsrlred as pt.e\ iolrsh,
J-.rr.o.d il rr. .n. -rl r ., .... . L,
'.ll :1. 'r ..1 r i ,rrr lr \'i, r ot <lo1

lowing solLrtions: (:r) hum:rn plasnra, cliìutcd 1/1
in phosphate buflcrerl saline (pBS); (b) 0.2
mg/m1 humrn lìbrinogen, in pBS; (c) 20 [g/m].rl .. d .. r ,,- \Jcl A . ,trn- L

preliorinal1 expcrinrents, tlìese closcs gare the
()ptirnal c()àtjns on the pÌastic surface.s
Immecliateh bctore usc, the plates \\erc \\:ìshed
t\rice \!irh 0.9ti. Nacl, usins an automatic plare
u:rshc-r (Easr \\ash,..r 2, SLT Labs Instrurncnrs).

lrcr-.',o ',... riour tt-0r .. !a hLrmicliljed ther mosrar (37.C, 5% CO,), j;
pl.ìlelet sLrspension bulfer suppÌenrented ,.r:ith I
m\{ CaCl,, anr.l 1 nÀ{ \,1!lSO, borh,,\,iLh and
\rirhout the ìndicated a.conisr lADp) concentÌ.a
rion. Each \\'clÌ containe.l 2.5x10i, platelers.

\'ì - icl o ,.,.t ., .,1r.,,..c...,..r.
. ,d r., ..,'r , ,. I r..r,r,r d.,o.. cJ o
2 uaslìng c\cles \rilh PBS at roonl terrperiì-
luÌe. ,\dherent pìatelets \\ere measLtred b\. rhe
.' '. D,,,.p. J. o-.. . o-, i.ell.
\\as calcultlaeLl .rn the basis o[ a stal.lard curve,
obtainccl rvith a Lno\rn nLrmber of plarelets
tìom the s:rnte subjcct. The interassav reprodu-
cibilit\ and intÌ.ain.li! idLral \.ariab iìit\,: \\,ere
respectileÌr 1at at\(l 4cr.

Clb.alic nnnìbril1g of plareLe t pHi
lntÌaceìLì1ar pH \\'as measured with a BCECF

fluorescent probc, accor.din!. to the nethod
described b1 Grinstejn.a al.e The platclel sus
pcnsìon (2 0-:10x 1 odr'mÌ) in the samc blrlfer as
thal fot adhesion \\,ith a fìnaI concentration o[
CaCl,, 1 mùI \\,as place.l in quarrz cLl\'ettes in a
Hilachi F 2000 spectr.ophotomerer (Hilachi l.TD,
fol,\o. l.,o.,t .,rrc, . , r<d r.i I I n.r I. ri rorl.
ll< B( l-( f .rore.\\rr.(.,..r.ir.r,l loo ||r
), cmission: 530 nm; slii NicÌrhi l0 nnr ) j.!ns
-rord.dnrr.l.,',., Jc..lc,r .i .,.,!-nL rir'e,i oerl..'.re.l .r i:.( t,. r,,p.,' pH

ol f':rel.t. i' .ro.''.o .. rh B( LCt A\r borlr
alonc and ,,\ith 0.1, 1, 10 pg/ml of riclopidine,
\\as assavell. No ti cìopì dine- reìaied changes
\\'ere obsened. Thtontbin r,, as used as an ago-
ni.' o. r r. \, H p t1rl. )(.., ,-: ,

oLÌr e\perinental conditìons. ADp eave far
*...,er .'lk: ini., I or p. ,1. m:,.keo bì ,.ioiri
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cation.ro \\iilhin 10-20 seconds of stimltlation
therc is :ì firsL, r'cn brief acidiljcation phasc.
This is foìkx|cd aftcr.abour 3-5 se.onds b\ rhe
.'1.. .. ir p r.,.. .o r r.. . .o.,te,r:n't. r.. r :-li.
l»:rrkcd rvhcn rhrombin is used. L-r a nrrn-rber ol
erperirrcnts, tc sruclicd Lhe cflects of amjlor.ìclc
100.r.,,.rr.,. .\. ttn, p.r .,1

Lrlbr o lir. I tr,-. '.tt .., p..-
.J\-.:on'ì.'.r..o .\ \DP tL, | \t .rn. .. rt. o r-
li, 0.rl 0l I a I c r,(r .. \ ,. ,,ri \
., J :r . -.... .rol,.'oi r. to 1 rl. J. .r r.
natioi \\ cre respcclilclr .1.i. and 3.2t?.

Ct o s ti ic ctlt itu tt c r t t 1 c. n I ratìat1

C.:rosoìic calciun concentLatioD \\a5 lre:ì,\-
ured in platelets \Lith rhc fluorescent jndìcator

Fut, 2... p'c|n r.'r flp.,.,, . o. , .1,r'iL. L

\r-.r ,, o' ..r lr I r\1 rrr. I \\l r
,l (l- i.,' ,r.,. PRP, ,cT.r.irr rr.
..ìì...1 .e,t'p .,,:,..,.1 .,.cì
(7..x10. celli;Ì) in thc i-:rme buller as for.aclhc
'.,, ll. .c rri.:. i ..,rd!n ,.,rj
centration !\'as restored to 1 mtr{, Fluoacscent
rreasul_ellents \\ cl.e recoldecl at 37"C b| F-2000
I'r ..,..., .r \i l r . r .rr.,.,.r er. ., t.i.- . \ i. ,-

'er r' ìl0r'O ...l , t."i-
larelength-.500 r1m. Bas:ìì an.l ADp (10 B\|-stimulated calcium, bcfore an.l alrer ticlopj
cline, tcre thcn mcasur.cd recordìne the pÌeteìet
srìspensiorì llrror'esccnce.

.Srcrisz lcal n r raÀ.-rr-s

Drta are expressed as lnears-SE\,L RcsulLs
§'er'e analrsed st.Ltjsticall\; u',jng Student,s,l,,-
1.. or o -.o J..r, r- . - . oo.r 'l ,n:
\:., .r .,1R.,./,.\ i00-.'O..'i

Results

Fì-qurc 1 shots the chaDscs of the plateìcr
Na /H- pLrmp lbllo$.iog one morth of trearÌncn1
\\,ith riclopìdine.

l,h. r , ,rr rr..i:. i....rr r .r,. lo:.. l0p
. 'rJ ,Lr, ,l -ll n.Ilr., |.. li ,..,r orr 1rlr..rl rr I-,,r rl-. k.rri... r,h..., ,...rl. ri.. .n .,1 ,. ..,-
(pH Iariations 33.3-1.,+ nrL belìrr.c r,.r trj.l+1.:l
rl]ll alter), though tìljs.lccrease Nas noi staristì-
callr signifìcanr. Tlcbpìdine dicl nor aftèct b:rs:rl

., 1
,ol

. t_l

_ ' B.to! 1- 1er.-t.r.1'.ti*
Fig I TL(mbii in.lùccd \x,ìarions ()t iirri.clltor tH (\pHll m..sur{t as a.;dili..rion (,\) .nd a }iatDisalio; (B).
a.d b.sal pHi (C) bctor. ù.,1 ,her ù.,1ùrenr 

"nh tj.t,r,iJjir'
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anrl post ADP stimulrtìon intracelÌulaI calciurn,
measrLred in the pìesencc ol c\tfacclhrlal cal-
.ìum I nì\'l: ,1113 n\l an(l 30.1a3E 1ì\'l bcfore
ljclopi.liùe r-s.1t-6 nA{ aiì.I 351127 nN{ after
Lìclopidinc, r espectìr eÌr:

I-ilrLrre 2 shoNs plateleL rdhesi()ll basalh, and
aIl.r'stiDrLìlrtion \ith ADP 1 ancl I0]rNl. ADP at
lhÈse dr)ses acti\rtccl adhesior to lhc humxn
pìasna ancl librinogen substrarcs. \\'herì colla
scrì \\'as uscd as in.o:ltins, acìhcsi.rn \\as:LlnÌost
rrarìnral even tithotll ADP rrhlch incr-cased
plercleL aclhesiorÌ onl\ sÌightl\.

'Ir.atnìent \\jtÌì ticl.rcìipìr1c causr-d a mirr_ke(l
(iboLÌt 50t;), stalislicalh signilicxrt |edLlcti.rn
iìì ADP cÌcpen.Lent erlhesion to hrrnran pìasnrir
anrì librinogcn. but dìcì not allccl aclhcsion to
.ollagc-n Aclcìition ol amilor-icle irr Ilao sìgnili-
canth |ecluces botL the Na','lI pLLùp ancl adhc
sion; in bolh cases:rr ìnhibitorl ellecl \ras
obsened, about.10% for-the Nr /H purrp ancl
,0r0 1,...1 .^r .. r)

Discus'ion arrd concìu.ion.

Thc inhibilory ellècr of ticÌopidinc on plateìer
lLlnction is a :ltter ol acLì\e in\esLilLation, but
the Lrùdeìhing mechanisms arc stiìlNlcleaÌ rr rr rr
Ìr ìs unlikeì1 th:ìt jnhibition ol fiblinogen bind-
jne inclLrccd b\ ti.lopìdinc c:Ln be attributed to
dlrcct nìodificatioÌr of thc GPllblllla comple\ ri
ILì facr r'ecent studÌes shorrr:cl rhat jt js qu:rntita'
tireh unallectecl and clille|ent monocional anli-
l-.oclies lecognizc GPIIbilllà ìn Lhe same \ral
bef,:)r'e and alter LreaLmenL.Lr Lr Ticlopidire-
in.luce.l inhjLritjon oI some GPIIbiIIIa indcpcn
.lcnt platclct responses nr AI)P also slrslgests that
the c|_rrg can blocl sor-r-re earlicì sr:rges in the
lrxns.llrction si-erÌal berNeen tlÌe ADP receplor
an,:1 actjlation o[ Lhe librinoge bircllns sites.i]
Ilo].c l-.centl\: the p.rssiblc iÌction oI an ilnalogu(-
ot ticlopiLlinc on lhe ADP leceptor-Lr anLl the
inleracrion ol llìis recepL(n_ \\iLh ils C plotein rr

hale also been eraminccì.
1n this stucl\, ADP indlrced adhcsion, nìeas-

urcd on miclopletes c()aLc.l §ith bolìÌ human
pìasna ancì libriìrogc11, $as signilicanrll
Icclrrcccl alLeì. onc rronLlt .rl ticlopidille. \Vhen
the rell ,.,, as corLtc.l \rith collasc'n, malked
aclhesion occurrcd elen \\itlloLrt Lhe agonist,
and ther'e u,as no change after tr-eatmenl. Thls

lin.ling ìs consistent not onl\ ujth tlìL-(.onstitu
Lion.Ll exprcssìon ol collagen reccptots oìl thc
pìateìeL membrane but :rÌso uith thc t\\in rolc
ol Llre pìateìeL receptor lor collagen (\:I.A 2), as
both r!-ccptoì fol aclhcsrve protcins and ri-ccp
toraÒonist.r. i Basail\ ancl Nith Lìn\. l\'pe oI
coaring, xdllesi()n ()l n()n srinìulateLl plarelets is
not alleclcd b\ LìcalnleùL \'ìth ticLrpidine. the
expìanaLion lor this coukl be lhrl the a.Liorì ol
rìclopìdine is nor e\e].lc.l clìrecLll on the adlre
sion plotcin. but onh on one ol the steps learl-
i.r r ',. \Dl,'.'ù(,!' , ' '. ^

1ìrerapr l itlr liclr)pi.liLre iìllectecl neither
bas:ì nor ADP-srinruhted [Cx]'1, Our dara a|e
thus consisrclrr \\ith those ol HarclisLl : rrho,
using OLrjn 2, clcrcctccÌ no el+cct Lìf ticlodjpine
on lìrLnÌan plateÌels in tcrms of cithc| calcìunr
inlltLl oÌ nrobilisaLion jn r.sponsc to AIIP,
thrombln and iononì\'ciì1. Witìr rt-garcl to thc
Na ,'H e\ch.ìùger; rhis ìs rhe first stLld\ dilectl]

h r ir . t, prr pi r..rr
rnent rvìth Licìopìdine.'IiclopidiLìe sigili[icanrlv
reduces basal pHì. i e. rlhen n1e:ìslu'e.l lri 1,iLo
ur].1eI stalìc conclitiors sLLggestiùg .ì .Lecrease
ìn basal errhanger acLì\itr ir riro. Ho\eler,
agonjst in clu ced aìkaìinizaLion, aìthough
rccìucecl in man| cases, is not signilicantl]
cÌecì'eàse.l b\ ticìopidine. Tlìis alìiaÌillizaLior is a
Ll\namic event studied lrr f i1r.r, under stìess
conditions Nhich miglìt e\pLaìn thc dìscrepanc\
bct\\ccn thc t\ro phenonrcna. Thc orh tìnding
in the litclatur'.- !\hich indrrcct]\'sLrppoÌts inhj
bition ol Na /lI e\chanse b) ticlopicllne is that
th.- d|ug blocls lhe polenti.rtion ()1 ADP
ìnducecl aggr-egation b1 epinephrine, §hich can
sLimulatc Na lH c\.hange through a clilecl
ellect on the Ltr aalfenL-r'gic rcccptor:s and pro
1eìnkinasc C..' L: The obscl!ed pal-tial 7ir rir-o
inhibition ot botÌr the Na /H c\changcl ancl
adhcsion lndLLce,-l br :ìnriloride suggcsts that thc
t\ro plìenonlena mighL be rel:rted.

As lar-as thi- r'cdLrccd irìitiaL aciclifìcation br
lhc asonisr is concernecl, the eiìlh aci.litication
is a pheromenon jnllepenLlent lron Na ,/H'
c\clìangcr xcti\ it\, bc iL an agonist-ìnc1uce11
i, ...i,. r,,1, ., i, .,..:l
C1-AIPase ircri\ìt\ or an ar-tclact r'!-iatcd to
sh.Ìpc cÌranec,ie It seerns, horr e|er, to be Ìinkcd
t.r th. lilst stage in celÌLrlal actiration and, jn
this |espect it\ modìlicallor xlter ticlopldinc
therapv is ol intcrcst.
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ln conclLÌsion, consistcltt \\ith previous
r-porl. ', lhe i - dr.r'.. b'olor., .r'. n.. i||
lerrns o[ ADP-induced platcÌet edhesion to plas-
ma ancl librinogen js significantl) decreased bv
tìcìopldine. Ho\\'cvcrt this reduction does not
sccm to be reÌated to a pa.allcl rcducrion of
intracellular calcium. Thcrc is thus a discrepan-
c_v- betlleen bìological response and one ol the
stcps iD transduction, i.e. intr-acellula]. calcium
inlÌrrx. Though ir7 1,itr.) :ìlkalinisation aftcr
thlombin does not seem to bc signjflcantl!
re.luceLl, lìrere is :r rcduction ol pIL nteasuÌed
l}t yrlr_o, rvhich nright in som. §a! b. r.-lated t.)
a decrease in GPIIb/IÌla ILrnction. Ihe pHi
reduc!ìon na\' give soùre conlribulion Lo lhe
jnteìprctation oI mech.inisnrs ì:y *,Lich Liclopi-
dine inhibits platelet ectivaLiox. ln terms of
Na /H cxchange, ho!!e\er, il is nLore.lillicult to
base anl cìefinitire c.rnclusions on our tlata and
n,r . r.Ji..are n..i..., ,,.ìJril i. i. ,
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