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EFFECTS OF SULPHINPYRAZONE
AND ASPIRIN ON PROSTAGLANDIN 12

(PROSTACYCLIN) SYNTHESIS BY ENDOTHELIAL CELLS

J.L. GORDON & J.D. PEARSON

A R C Institute of Animal Physiology, Babraham Cambridge CB2 4AT

So ilhesixs o pro 'tgl. andtn .2PGI . pieistacxcli n) by xas-
cular cindothelitimm asxaxled bx the abilitx ol cLilt irie ciido-
thelial cels to inlhibet platelet aaaggl"ltioneg o xisiax lhibited
bh aspirin. At 10( (tmol aspirin comitpletelx blockedi
me1xtSal-able P( i1 pi-odLiCtiion buIt ciedotlhelial cells Ia.cd
SUbstantiiall Irecox i-ed t heil- abilitv to xxtihesize PC, 4
h aflter i-emox al ol the dl-ll IIn contrast. the cflect ol
mm1111ol aspiriin \x ai still ex ideiit 24 h liftcm- diLug wi thdraw al
Sn lphillpx ali/oc axlso inilibitcd PG x nithesis. btit xx as
about I(K) fold less potenit thin xpIs inll. andthe cflcit olt
tle druL xx S Iost xWithill 24 h ol its additionl cVxIIen1Ch
endothelimal cells \xCre lel-t ill coItalct with the drig dot ilul
tlhis pelo(id.

Introduction ASpir-inl alnd Sulp1in1py alaonme halx e botlh
been tested as anti-thi omboti c "-agents ill relatioll to
tIlh prCVCxntiOnl ci Siubequllltt cot-ollnar xLttaLcks alltet-
ain initial ixvocar dial inflat-ction flxxwood. Cochtrane.
Butt. Sxxeetinm. Williamxs. W clsxb. HoLgIlleS & Reti-
ton. 1974: Shert-N et mlu. 1978). Aspil-ii iil-exet-sibl\
blocks the cxvclo-oxv enaxse cnzy me (Rotlh Stati1ot-d
& NiaetulS. 197)>1 iI the pl-ost.otaglan1dinl sxntijetmc pajtlI-

axa ill plLtelets tilhLt genetl-Lates the ptrO-.aorleCaatotI\
coimpotilnds thin omibox\aine A,, prostatgliaiidin (i
(PGG,) and PGH11 The Site Of aictionl ol SlphinIpN Tr.-
/oCe x hitch has n1ot x et beell uInietquLix OCallJ eItaLb-
slxied. max xell be the same as aspitriln Alt &
MlcDonaldd. 971.

P( j (prOstia cli nI. a powCxet fLI iniilbit i- of platelet
aggregaticn. is produLced bx xaSlatiL- txSStxe (1 1l1nCtda.
Cii-vxlexskii. BRotinitg & \Vane 1976: Gorman. BuntinIIgI
& Niller. 1977, matnlx bx the enadothieliuim (Nloii-
cada, Hertman.-I,Higgs & \Vane. 1977; NMaclitxre. Peal-
soii & Ciordon. 1978)

Aspil-ill is appatciilx aLboLut tell mc1ldnio -e potenit
t1arl xiuphi ipx aicte LS Lill ihillbitot io platelet itiLIc-
tioin IAlI & NMcDonald. 1 77: Baenuigter. Dilling-et &
NIl.ajIux, 19771 brit 1ti SxIClI com11pat ixonll has becie
aittempted lot- \xaSxcaIM_ tiSSIxe 'Ae io e,eport oil tile
potenciexs o' tliese dirnex as itiltibtoi-s ci endothelital
p-totxacyc in pt -dUCtilt l.

MNethods Pot cine act tic ciidothieliaLl cells xere isc-
lited aLind cult li-ed bx iiietihods desxc-ibcd bv Peat sxin.
C atrleton, HuItclingS & Gordon (1978I. The pi-odtc-

tioni c I P(1,l by endothelial cells xxsax ssessed bx
Illeaxuirement ci1 the inhibitoryx efltect oi samples oi
endotheli,al cell SLuSpenSiots onl adenosine diphos-
phate IADPI-induced prillmal-N platelet laggregation.
tuSilng 0.1 ml xampleS ci hu,1mIa citrated plttelet-iicil
plasma (Borin, 1962': Gordoni & Drummiiiond. 1974(.
Detalls of the iiethod, anid the rationale for itS uLSC
as an asxxa for prostacy lin prcoductioll hax e beeni
ptblisxied MNlactntx e t mu.. 1978I. Aggi egatioii c
spotises in the abscnce oi etidothelial cells xNere niot
illtuLIellced bx aspirinl (t- sUlphillpy r-Lo/ne. becrLIxSC
ADP-iidLtced pritn-mary aggregation does niot ixnolxkc
the platelet ptrostagarlndii ynthesxis pat h wax.

Aspirin (acetx lxslicy clic aicid poder. dissolx ed at
10 mimol I in 184 mimllol NaCh1Land sxilphillpl-cazonle
ifroim Gieimz Pharmaceuticals, dissolxed aLt 0)3 mIol 1
ill 0.05 Iol Na.OH) xere stored at - 20 C Land
diluited fi-esl iicll cuICLiltuil-e IllCditIuIl ,IS r-equli-ed, Flt-
expel-imielits to test the xhi ort-tc-im efflects cf eitihet-
di-rIg, sLspeiiloiixs cf endothelial cells IllSCm-Lilll-en ic
tiSSxLe cLilttIl- mcdrimdxelill c incribated at V7 C xxit h
driLIg befoie testintg the eflect oi thexe cell SLrSpenxsiols
oni platelet aggiregation. Fori long-termm experiliieits.
Coliriellnt tIIoIolILxeris o emidothieliall clils xwere mailll-
tained ill tiSSLIe ctiltLre imcdimlll xxith 5"', Ioctall CalII'
ScI-ilril (changed dalx) Inm the pt-esenice oi absexce oi
rim gx1cm- x aXirixLIS timeS as riesci bed below. belo-e
xispelnsioll of tile cells iii Sxcir-im eeicmeditim cir test-

Results Preltililix rx experimients imidicicted that botih
axpiriniiitad sUlphillpxyil oLie inilibited PCi Ptrodic-
tioln xhell iictribated xith SLrSpexlSiOInS cf enidothelial
cells. and that their eflccts x ere maximal xx it hin 3(0
to 6(0 min. I- idem- tlhese coniditiouxs aspiritt xxsa ip-
pmrixillilatelx 1(8){ timex illol e potent thanll Slphillpxra-
ioie The coincentra,ition olt aspimrin -eLiri-cr1 to i-eduLce
bx 50(, the Mhihitorx cuedct ol- l lixed IriLmbeolOeCn-
dothclii ccli x rx dm cr bct xxcn It) tmiipol Lttn (1
p(nol 1. rdepciidtu on the batchciht'emilothelill cells
Lrxed. Ihe dc i- cxporixe culi\S1xxlo aLxpi ilm allnd il-
phlilnpra/olle ill aL tx pical experiment ate-cshxill Ill
1- cllu'e 1I.

WA c endot hel .ial ccli cme maintainilta lm c rtCLI cl
mm tile pi-escmicec l'cI immcll islpitini l'to- 24 Ii immiientli-
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Figure 1 Inhibition of prostacyclin production by aspirin and sulphinpyrazone. (a) Endothelial cells were

preincubated alone or with drug for 60 min at 37°C before testing their ability to inhibit ADP-induced
primary aggregation. The points are the mean of duplicates in the presence of drug and the vertical
bar shows the range of 4 replicates obtained with cells alone. The range of control responses to ADP
varied by <5%. (0) Aspirin; (e) sulphinpyrazone. (b) (o) Endothelial cells alone; (-) cells cultured
with 1 mmol/l aspirin for 24 h; (0) cells cultured with 1 mmol/l aspirin for 24 h and then without
drug for 24 h before testing. The points are the means of 2 or 3 observations. The range of control
responses to ADP varied by <5%.

ately before testing, PGI2 synthesis was virtually
abolished. Over 5 x 105 aspirin-treated endothelial cells
were less effective at inhibiting platelet aggregation
than 2.5 x 104 control cells (Figure lb); ID50 for con-

trol cells = 4 x 10' cells. If the endothelial cells were

cultured for 24 h in the presence of 1 mmol/l aspirin
and then for a further 24 h without aspirin before
testing, PGI2 synthesis recovered slightly, but ten
times more aspirin-treated cells (ID50 = 4 x 105)
than control cells were still needed to achieve com-

parable inhibition of platelet aggregation (Figure lb).
Cells cultured in the presence of 100 (imol/l aspirin
for 24 h, like those treated with 1 mmol/l aspirin,
synthesized very little PGI2 (control cells
ID50 = 2 x 104; drug-treated cells ID50 > 105. Un-
like the cells treated with the higher dose of aspirin,
however, those incubated with 100 itrmol/l aspirin and
then for a further 24 h without the drug inhibited
platelet aggregation almost as well as non-treated
cells (control cells ID50 = 2 x 104; drug-treated cells
ID50 = 5 x 104). Sulphinpyrazone (1 mmol/1), in con-

trast to aspirin, had no significant effect on PGI2 syn-

thesis even when present for 24 h before testing (con-
trol cells ID50 = 1.5 x 104; drug-treated cells
ID50 = 1.3 x 104).

Discussion Aspirin irreversibly inhibits fatty acid
cyclo-oxygenase by acetylation (Roth et al., 1975) and
tests of platelet function and prostaglandin synthesis
show inhibition for about a week (the platelet life-
span) after ingestion of two tablets of aspirin (Kocsis,
Hernandovich, Silver & Smith, 1973). However, we

have shown here that the effects of 100 ltmol/l aspirin
on confluent monolayers of endothelium (where cell
turnover is very slow) are substantially reversed
within 24 h of removing the drug, demonstrating that
there is significant synthesis of new cyclo-oxygenase
within this time. With a higher dose of aspirin (1
mmol/l) there was much less recovery in 24 h, which
suggests that the initial acetylation of cyclo-oxygenase
was greater, and that insufficient enzyme was synthe-
sized in 24 h to restore PGI2 production to normal.

Although sulphinpyrazone inhibited PGI2 produc-
tion in short-term experiments, we found no inhibi-
tion after incubation of endothelial cells for 24 h with
1 mmol/l sulphinpyrazone immediately before testing.
It seemed possible that this might be due to instability
of sulphinpyrazone in culture medium, but 1 mmol/l
sulphinpyrazone was not inactivated by 24 h incuba-
tion in culture medium without endothelium,
although its potency was somewhat reduced, presum-
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ably due to oxidation by atmospheric oxygen. It
therefore appears that endothelial cells may metabo-
lize sulphinpyrazone: this possibility merits further in-
vestigation.
Any extrapolation from results obtained in experi-

ments such as these must be made with caution
because of the artificial conditions of the il Litr'o sys-
tem used but, given this caveat, the following conclu-
sions can be drawn. First, therapeutic levels of aspirin
and sulphinpyrazone can inhibit PGI2 production by
endothelium but aspirin is much more active than
sulphinpyrazone in this respect: the peak plasma
levels of sulphinpyrazone in man after therapeutic
doses are only about 50 jimol/l (Dieterle, Faigle,
Mory, Richter & Theobald, 1975), which, on the basis
of our results, would have little effect on endothelial
PGI2 synthesis. Secondly, aspirin is effective after pro-

longed incubation with endothelium, while sulphin-
pyrazone is not, and with a high dose of aspirin the
inhibition is measurable for at least 24 h after drug
withdrawal. Thus, drugs that inhibit platelet prosta-
glandin synthesis (and are therefore candidates for
trials as anti-thrombotics) may have variable effects
on endothelial PGI2 synthesis. Moncada & Korbut
(1978) recently emphasized that large doses of aspirin
can prevent the synthesis of PGI2 and hence negate
the anti-thrombotic effects of drugs such as dipyrida-
mole. Our results suggest that sulphinpyrazone is less
likely than aspirin to exert this potentially dangerous
effect.

We thank the Medical Research Council for financial sup-
port.
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