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Summary
Nimesulide ( CAS 51803-78-2 ) ha,; been shown to exert
a marked anti-in/lummatory eJJèct in several in vivo
models oJ inflammation. Receni',;tudies indicate that nÌ-
mesulide not only inhihits prostaglandin synthesis in cer-
tain c'ell types, but also hus pleiotropic ef/ect,e on neutro-
phil functions, inc'luding the respiratory burst, integrin-
mediated adherence und synthesis o/' platelet-ac'tivuting

.factor (PAF) In the present ,study, the eJJet't oJ nime,su-
Iide on PAF synthesis v,as compared with its effect on
the production of leukotriene Ba (LTBa). Nimesulide
dose-dependently inhihited both proces,ges in neutrophil,s
stimulated by serum-treated zymosan (STZ) tt,ith a
comparable fficacy (ICso values between 10 and 20

ltmolll). In Jbrmyl-methionyl-leuc:yl-phenylnlanine-
stimulated neutrophils (treated v,ith cytochalasin B ) ,
these ICnl values were 30 and 50 trtmolll for PAF und
LTB4 synthesis, respectively. These resuhs indicate an
inhibition by nimesulide of a common step in the release
oJ' these lipid mediators, i.e. the uc'tivation of' phospho-
lipuse A2, possihly hy elevating intracellulur cAMP. In
support oJ this latter hypothesi,s, il vvas ohservecl thut
nimesulide inc'reased the level o.f cAMP almost 3-fold
afier STZ stimulation, x,hereas in I'MLP-stimulated
neutrophils the,se changes in cAMP level,\ were more
dramatic. Furthermore, the inhihitory effet'ts o.f' nimesul-
icle on PAF and LTB4 production could lurgely be pre-
vented by uddition oJ' HB9, an inhibitor oJ' cAMP-de-
pendent protein kinase (PK-A). It is concluded that an
inc'rease in intracellular cAMP ís instrumentul in the
ohserved effècts of'nimesulide on the release o/' PAF and
LTBl by activated neutrophils and that limited availabil-
ity of arachidonic acid, also the substrate for the cyclo-
oxygenase pathwuy, may very well contribute to the ef-
Jects o.f nimesulide on prostaglandin synthesis ohserved
in other cell types.

Zusammenfasssung
Hemmttng der Produktíon von Pliittchen-aktivierendem
Faktor und Leukotrien Ba in aktivierten neutrophilen
Leukozyten durch Nimesulid durch Erhóhung von intra-
zellulcirem zyklischen Adenosinmonophosphat
In mehreren In-vivo- Entzùndungsmodellen zeigte N ime-
sulid ( CA S 51803-78-2 ) eine deutliche entzùncfungs-

l. Introduction

Nimesul ide')  (CAS 51803-78-2,  N-(4-ni t ro-2-phenoxy-
phenyl)-methanesulfonamide) has been shown to exert a
marked anti-inflammatory effect in several in vivo

r) Manufacturer: Helsinn Healthcare SA, Pambio-Noranco,
Lugano (Sw^itzerland). Trademarks: Aul in@ 11.^CH, IRL, P,
F). Mesulid@ (B, GR, I),  Nimed@ (P), Nisul idt (CH).
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hemmende Wirkung. Neue Untersuc'hungen erbringert
Hinweise clurauf. da7 Nime,sulid nicht nur bei hestinurt-
ten Zelltypen dit Pro,ttaglunttin-Synthese hemmt, sotl-
dern auch pleiotrope Wirkungen auf Funktionen neutro-
philer Leukozyten ausúht, w,ie zLml Beispiel auJ'respiru-
torischen Burst, Integrin-vermittelte Aclhrirenz und Syn-
these de,s Plcittchen-aktivierenden Faktors (PAF). In
cler vorliegenden Arbeit v,urde die Wirkung von Nimesu'
lid au/'die PAF-Synthese mít seinen Auswirkungen uuJ
die Produktion von Leukotrien Ba (LTB;) verglichen.
Nirnesulid hemmte beide Vorgdnge bei STZ (serum-tre-
ated :ymosan)-stimulierten neutrophilen Leukozyten
dosi,sabhiingig mit vergleichbnrer Wirksamkeit ( HK1r
Werte zwischen l0 und20 ltmolll). BeimitJ'MLP (For-
my l- me t h i ony l- I e ucy I - p he ny I al anin ) s t im ul ie r t en neulro-
philen Leukozyten (mit Cytochalasin B hehandelt ) be-
trugen diese HKsrrWerte bei der PAF- und der LTB-
Synthese 30 hzv,. 50 pmolll. Das lci/3t durauJ'schliefien,
datrl l\'lime,culid einen gemeinsanten Schritt der Freiset'
zung dieser Lipidmediutoren hernmt, z. B. die Aktivie-
rung der Phospholipase A2, mòglicherv,eise durch Erhò-
hung des intrcrzellulàren c:AMP-Spiegels. Letztere Hy-
pothese wird durch die Beohuchtttng gestùtzt, da/3 Níme-
sulid den c'AMP-Spiegel noch STZ-Stimulierung Jast
um das DreiJache steigerte, wcihrend bei. fMLP-stimu-
lierten neutrophilen Leukozyten cliese Anderungen des
c:AMP-Spiegels drusÍi,ccher waren. Weiterhin konnte die
hemmenrle Wirkung von Nimesulid aufPAF- und LTB4-
Synthese durch Zusatz von HB9, einem Hemmsto/f'tler
cA MP-abhringigen Proteinkinase ( PK-A ) , n'eitgehend
aufgehohen v:erden. Daher wird vermutet, du/3 der An-
stieg von intrazellulcirem r:AMP eine u'ichtige Rolle bei
den beobachteten Wirkungen von Nimesulid uuf die
Freisetzung von PAF und LTB; durt'lt uktivierte neutro-
phile Leukozyten spielt. Weiterhin sr:heint die begrenzte
Ver;fùgbarkeit von Arac'hidonsiiure, einent Substrat des
Cyclooxygenu,te-StoJJrrechselweg.s, rrtòglit'herweise zu
den Wirkungen von Nintesulid uu/ die Prostaglandin-
S),nthese, wie sie in untleren Ze[lurten heohachtet wur-
den, hei:utrugen.

KgV wordsj Artti-inlltunmcttories, non-steroidal
Aulin@ . CAS 51803-78: ' Latkttrriene Bz' Mesulid@ '

NitnecÍD ' Nintesulide ' Ni.sulic[@ ' Platelet-activating Jhc-
t0r

models of inflammation [. 2]. Initally, inhibit ion of
prostaglandin synthesis [3] has been proposed as ex-
planation for its mechanism of action. Subsequently, in-
hibition of the neutrophil respiratoy burst [4] and scav-
enging of products derived thereof [5] came into focus.
In a previous study [6], we observed that nimesulide in-
terfered with the synthesis of platelet-activating factor
(PAF) by activated human neutrophils at concentrations
that were without signifrcant effect on the respiratory



burst. From this study it could not be concluded at
which step the synthesis of pAF was inhibited: at the
level. of ph.ospholipase A: (ge_nerating lyso-pAF being
the immediate precursor foa pAF syithesis) or at thé
t:y:l. of acetyl-transferase (converting lyso-pAF inro
P.AF), Howeveq in the same study coico-itant inhibi_
tlgL.gy. -Nimesulide of activation of the p2 inregrin
CDl lb /CDl8  l ins t rumen la l  fo r  adherence and mi f i ra_
tion of neutrophils) was observed, indicating a [lei_otropic effect of the drug rather than inhibitio"n of'one
particular metabolic pathway.
The recent observations of Bevilacqua et al. [7] provide
a.very good rationale for the pleiotrbpic effeci óf nimes_
ulide. These investigators showed an inhibitory effect of
nimesulide on the activity of phospodiesteraú type IV
present in neutrophil lysates An inhibit ion of phóspho_
diesterase activity by nimesulide in intact celli is tìtety
to result in an increase in the level of cycric adenosinó
monophosphate (cAMP), which has been shown in sev_
eral studies to be of crit ical importance for neutrophil
ac t i va t ion .  Inc reas ing  in t race l lu la r  cAMp (e .e .  bv  B-ad_
renergic s. t imulat ion) suppress neutrophi l  re lpoíses in_
cluding pl:eryt.rotipase 42 acrivation 181, wneèas lower_
ing.of cAMP (lnduced by adherence) promotes neutro_
phil activation [9].
The.present_study was undertaken to further clarify the
mechanism by means of which Nimesulide alfects pAF
synthesis in activated human neutrophils. we compared
the effect of nimesulide on pAtr synthesis with its;ffect
gî Sg production of leukorriene-84 (LTB4). LTBa, l ike
lA.E is an important chemoartractant foi neutróphils
[9], ubg synthesized by activated neurrophils them-
selves I  l ]  in order to ampl i fy the inf lammatorv re-
spgl le.  The synthesis of  LTB4 rèquires rhe release ói  r r_
achidonic acid from th.e qp-2 position of phospholipids
!y the action of phospholipasè A2. If Nimesulide inrer-
feres with phospholipase 42 activation, inhibit ion of
Ll'ts4 production is l ikely to occur due to decreased
availability of arachidonic acid. We also tested the hypo_
thesis whether an increase in intracellular cAMp is' in-
strumental in the observed effects of nimesuli<ie on the
release of these inflammatory mediators by activated
neutrophils.

2. Materials and methods
2.l. Materials
serum-treated zymosan (_s_IZl was prepared as clescribecl [12].Isobutyl- methylxa_nt hi ne (I B MX ), fi gq 

^ 
( N - [2- ( p_ br.om ocianna_

myìamino)ethyl]-5-isoquinol ine-sulfonamiclè). cytochalasin B
(C.y to  .B)  .and formy^ l -merh iony l - leucy l -pheny la l in ine l fM Lp)
were obtained from Sigma 1St. Louis, MO, USat. Nimesulide
was a.gift from Helsinn SA (pambio-Noranco, Lugano, Switz_
e.r land). These agenrs were dissolved in DMSo ui too0 t imes
the lrnal concentration for cell incubations and stored at-70 "c. Incubation medium for the cel l  incubations contained
l32mmol/ l  NaCl,6-0 mmol/ l  KCl, 1.0 mmol/ l  CaClz, 1.0 mmol/ l
|a_eSO+,.1.2_ mmol/ l  potassium phosphare, Z0 mmól/ l  HEPES,
5.5 mmol/ lglucose and 0.5 ,, / , ,(wlv) human serum albumin. oH7.4.

2.2. Isolation of neutrophils
Blood was obtained,fr.om. hea.lthy volunteers and was anticoag-
ulated wifh 0.4 "/u (w/v) trisodiuni citrate (pH I .9. Granulocytes
were purified from the buffy coat at 500 ml of blood as"de_
scribed before [13].

2.3. Measurement of platelet-activating .factor(PAF)
PAF was measured with a commercially available competitive
Jqt'i^olmpuno-assay (New England Nuclear, Boston, MA,
usA). samples_ were prepared as follows. After activation of
the cells 12 x 106/ml, 0.8 ml) as indicated in the figures, the reac-
ti9.î yq,r. sjopped by adding 3.ml of methanol/chfóroform (2 : l)
wt|h 2"/, ,(viv) acetic acid added to the methanol. After separa_
tion of the phases with I ml of chloroform and l ml H,O, the

lower chloroform phase was stored at -10 oC under nitrogen.
Subsequently, the.chloroform phases were evaporated duíing
centrifugation under vacuum, ànd resolved in incubation me-
dium. The radioimmunoassa-y was performed according to
manufacturer's instructions. The amount of pAF in the sadoles
were determined from a standard curve. constructed úitn
known amolrnts of PAF. Recovery of pAF during the whole
procedure was more than 90,2,.

2.4. Meosurement o/' leukotriene B4 (LTBq)

LTBa release was measured in the supernatant of activated cells
(2 x 106/ml) with a commercial ly 

'avai lable 
.nry-é 

- l ink.d

immuno.assay (Cayman Clemicals Company, Ann'Arboq MI,
usA). After activation of the cells as indicàted in the figures.
cel l- free supernatant were prepured by rapicr centr i fusatiòn lor
5  s  a t  12.000 x  g  in  an Eppenc lor f  mjcrocent r i fuge.  Àf ter  har_
vesting the supernatants, LTBa was determinecl éxactlv as re_
commended by the manufacturers. The amount of LTBa in the
samples were calculated from a standard curve. consiructecl
with known amounts of LTBa.

2.5. Measurement of cAMP
Granulocytes (5 x 106/ml) were st imulated as indicated in the
figures in the abse-nce or presence of the phosphodiesterase in-
hibitor (IBMX (100 prmoli l)  or nimesulide (100 pmol/ l) .  Reac_
tions were terminated^uv 1!. addition of 40Ò prr ceil suspension
to 800 pl of EIOH. After 10 min at room temperature. the mix_
ture was centrifuged- in an Eppendorf centriFuge. Supernatant
was collected, and the. pellet was washed once-with 400 pl of
EtOH/H.rO (]: .11 .Both sup^ernatants were pooled, and evapor_
ated at 42"c during centr i fugation underìacuum. pel let was
resuspended in 50 mmol/ l  Tris with 4 mmol/ l  EDTA (nH 7.5)
Recovery of cAMP during extraction was more than g0,1" cAMp
measLlrement was performed with a commercially available assav
system (Amersham International. Amersham. Unitecl Kingdomj
exactly as recommended by the manufacturer.

3. Results
To determine the production of pAF and LTBa bv activ-
ated .neutrophils,_ purified human neutrophilé were
stimulated with STZ as a model for phagocytic stimula-
tion. In parallel incubations, the produclion of pAF (as
measured in total extracts) and LTBa (as measured in
cell supernatants) was measured. Cell supernatants ra-
ther than total cell extracts were used for LTBa measure-
ments because of less problems with background signals
in the assay used (data not shown). Howéver. meaiu."-
ments of LTBa release do reflect LTB4 production by
activated neutrophils due to efficient transport of thé
product to the extracellular space [141. The neutrophils
produc.ed 842:371. pg_PAF and 4'36't24 pg LTB| per
10" cells (n = 3) in the first 10 min lollowinÉ stimulation
with STZ particles. In resting neutrophils,"these values
were below 25 pgl106 cells. Fig I shows that nimesulide
not only inhibited PAF synthesis in these cells, but also
dose-dependently inhibited the production of LTBa. In
fact,_ production of LTBa was slightly more sensitivè to-
wards nimesulide inhibit ion than production of pAF: the
lQso amounted to about l0 pmol/1 as compared to about
20 prmol/l for inhibit ion of PAF synthesis.lt is of further
rnterest to note that the dose-response curve lor inhibi-
tion of LTB+ release was rather- uniform, whereas the
curve for inhibit ion of PAF synthesis suggested a bi-
modal effect of the drug (see Discussion). 

--

The effect of nimesulide on lipid mediator release by
neutrophils stimulated with (high concentrations ofl thé
chemotactic .peptide fMLP was investigated. Under
lh..l. conditions,__neurlrophils produced i42 t 2lg pg
PAF and 502 *177 I:TB; pg/10r cells in the first + mií
following stimulation. _The-presence of nimesulide again
caused a dose-dependent inhibition of both proceìses
(Fig. 2), albeit that the IC56 was somewhat hieher than
observed in STZ-stimulated neutrophils (30- and 50
pm.ol/l fgr PAF ?.n_d LTB4 synthesis,-respectively). The
abil ity of nimesulide to inhibit not onlv^pAF svnthesis
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Fig. l :  EfÍect of nimesulidc on PAF synthesis and LTBa release in STZ-
stimulated human neutrophi ls. Hurnan ncutrophi ls (2 x lOo/ml) werc pre-
incubatcd l-or 5 min at 37 "C with increasing concentrat ions of nimesul-
ide. Control cel ls receivecl vehiclc (DMSO. 0,1 'X, v/v) only. Subscquently,
STZ ( l  mg/ml )  was  ac ldcd  to  s t in - ru la te  the  ce l l s .  A f te r  l0  min  o f  s t imu la-
t ion. incubations were terminated as desribecl in Matcrials ancl mcthods
and processeci fbr measurcmcnt ol- PAF (O) and LTBa (C) content. Con-
trol ratcs irr the absence of nimesulide are given in the text. Results are
the mean t SEM of 3 dif ferent exneriments.
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Fic. -1; Eff-cct of nirnesul idc and IBMX on cAMP content in human
ncut roph i l s  s t imu la tcd  w i th  STZ.  Human neut roph i l s  (5  x  l ( ì r ' i n t l )  werc
preincubated lbr 5 rnin at 37 "C in thc absence (O) or presencc of 100
pmol / l  n i r lesu l idc  (A)  o r  100 prmol / l  IBMX (C) .  Cont ro l  ce l l s  rece ivcd
vchicle (DMSO. 0. 1 'X, v/v) only. Subsequently, STZ ( I  mg/ml) u as addcd
to st imulate the cel ls. Samples were taken at the t ime points indicated in
thc f igure ancl proccssed for mcasurement of cAMP content as describcd
in Materials and n-rethods. Values depictcd arc the mean of- 3 di l l -crent
experiments.
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Fre 2. '  Effect of 'nimesulidc on PAF synthesis and LTBa release in fMLP-
stirnulated hurnan neutrophi ls. Human neutrophi ls (2 x 106) wcre prcin-
cubated fòr 5 min at 37 "C in the presence of cytochalasin B (5 pg/
ml). Cells were then treated with incrcasing conccntral ions of- nimcsulidc.
Cont ro l  ce l l s  rece ived veh ic le  (DMSO,0.1 '2 ,  v /v )  on ly .  A f tc r  anothcr  5
min  o f  incubat ion"  IMLP ( l  pmol / l )  was  added to  s t imu la te  the  ce l l s .
After 4 min ol- st in.rulat ion" incubatior.rs were terminated as described in
Materials and methods and processcd lor mcasurcmcnt of PAF (O) and
LTB,1 (C) contcnL Control rates in the absence of nimesulicle are given
in  the  tex t .  Resu l ts  a rc  thc  n lc i ìn  +  SEM of -3  c l i f fe rcn t  cxncr imcnts .

[6]. but also (with a similar although not identical effi-
cacy) the release of LTB4 strongly suggest an inhibitory
effect at a common step in both process, i.e. the activa-
tion and/or activity of phospholipase ,A.2.
To evaluate possible control of phospholipase Ar activa-
tion by changes in cAMP [8], in the next set of experi-
ments the eflect of nimesulide on intracellular cAMP
levels in neutrophils was investigated. The elfect of nime-
sulide was compared with that of IBMX, a non-specific
inhibitor of phosphodiesterases. Preincubation of neu-
trophils with nimesulide (100 pmol/l) caused a slight in-
crease in cAMP (from 0.10 r  0.04 to 0.19 * 0.06 pmol/
106 cells, n = 6). Upon stimulation with STZ, the level
of cAMP did not change significantly in the absence of
phosphodiesterase inhibitors (trig. 3). However, in the
presence of nimesulide the level of cAMP increased al-
most 3-fold, whereas in the presence of IBMX this in-
crease was even more apparent (Fig. 3). In neutrophils
stimulated with fMLP, changes in cAMP levels were
more dramatic. Under these conditions" nimesulide was
as effective as IBMX in promoting increase in cAMP

20

\^

i i m e  ( m i n )

Fic. 1: E,ffect ol- nintcsul idc and IBMX on cAMP content in human
neut roph i l s  s t imu la tcd  w i th  fMLP.  Human neut roph i l s  (5  x  l0 r ' /m l )  werc
pre incubated  lo r  5  rn in  a t  37 'C in  the  presence o f  cy tocha las in  B  (  5  pd
ml). Cells were then treated with 0. I  '2, (v/v) DMSO (O). I  00 umoVl nimesu-
l ide  (A)  o r  100 pmol / l  IBMX (O) .  A f te r  another  5  min  o l -  inc r - rba t ron .
fMLP ( l  p rmol / l )  was  addcd to  s t i rnu la te  the  ce l l s .  Samples ' , ' "e re  taken a t
thc t irnc ooints indicated ir .r  the f ieure and oroc,.-ssctl  

- fbr 
nreasurL' lncnt

of cAMP content as described in-Matcrial i  uncl methocls. Values de-
picted are the mean of 3 dif ferent cxpcrimcnts.

(trig. a). Taken together. these results support the hypo-
thesis that nimesulide not only inhibits breakdown of
cAMP in neutrophil lysates [7]. but also in intact cells,
therebv affectine alÌ i lnDortant control mechanism for
neut roph i l  ac t i và t  ion .
To further explore the relevance of the effect of nimesul-
ide on cAMP breakdown. it was investigated whether
the inhibitory effect of the drug could be reversed by
eliminating the activity of cAMP-dependent protein kin-
ase (PK-A). For this purpose, H89, an inhibitor with
specifìcity for PK-A [15], was used. In earlier experi-
ments, Bevilacqua et al. have shown reversal by H89 of
the nimesulide inhibition of the respiratory burst in-
duced by fMLP [7]. The results shown in Fig. 5 indicate
that, indeed, the presence of H89 ( l0 pmol/l) reversed
the inhibition by nimesulide of the STZ-induced release
of LTB4, albeit that the high production rate in the pres-
ence of H89 alone were not reached (Fig. 5, third bar).
Similar results were obtained when PAF production was
measured as indicator for neutrophil activation (data not
shown). In the case of fMLP-stimulated neutrophils, the
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STZ NI I ' 4 -STZ H89-STZ H89-NIM-STZ
Fig. 5: Effect of H89 on the inhibition by nimesulicle (NIM) on STZ_
induced LTBa release inìurnan neutrophi l i .  Human neuirophi is  (2 x l0g
pl)..wcre preìncubatcd f-or 5 n-rin at 37'c in the absence or preòe'cc of
rnhib i tors (H89: l0 pmol/ l ;  n imcsul idc:  100 prmol / l )  as inc l icatcci  in the
l lgure.  Control  cel ls  receivcd vehic le (DMSO. 0.2 " , ,  v /v)  onlv.  Subse_
qeuen t l y .  s rz  ( l  mg /m l )  was  a t l dcd  lo  s r imu la re  the  cc l l s .  A l ìé r  l 0  m in
or strmulatlon, cell lree supernatants were prcpared and processcd f-or
measurement ol' LTBa content. Rcsults are the mcan + SEM of 3 diffcr-
ent expcnmcnts.

same molar amounts of PAF and LTB4 upon activation.
Secondly, inhibit ion of PAF and LTB4 synthesis bv ni-
mesulide occurred with a similar, albeit not identicaieffi-
c?cy (F!g. 1). Only at relatively high concentrations of
nimesulide, PAF synthesis is somewhat insensitive and
higher concentrations of nimesulide are required to
achieve complete inhibition. Nevertheless, the data do
suggest that one particular phospholipase A2 is the main
target for the nimesulide effect.
Recently, it has become clear that PLA, enzvmes can be
classified in several groups [16]. In man, threé prototypes
have been sequenced: an intracellular or cytosoiic 85-kba
Plole1r (belonging to group IV) and two seóretory forms of
fa__kpa (gro_up I and II). Cyrosolic phosphoiipase ,{2
(cPLA2) has_been shown to prefer arac[idonyl-containing
phospholipids as sub_strate and to possess features enablin!
it^jo. respond to cellular activation signals [17]. Hence,
cPLA2 can be considered as the main candidaie [o initiate
the breakdown of phospholipids leading to the release of
arachidonic acid and other lipid-derivéd precursors, al-
though in certain cell types it has convincingly been shown
that this role can also be played by the secretory form (type
II) of phospholipase ,{2 (sPLA2) [18, l9]. Recenrly, the pres-
ence of the secretory lorm (type If ol phosphóhpase 42
(s_PLA2) in neutrophils has been reportéd ;201, but results
obtained in our laboratory indicatè that its éxpression is
much lower than in some other leukocytes (Bloù and Ver-
hoeven,.unpublished results). Thus, th-e most likely candi-
date in human neutrophils to mediate the breakéown of
membrane phospholipids resulting in pAF and LTBa re-
lease is cPLA2.
Fonteh et al. [8]have reported a negative effect on pLAr ac-
tivation in human neutrophils by agents elevating cAMp.
Since Bevilacqua et al. [7] observed that Nimesulide is able
to inhib.it phosphodiesterase type IV present in neutrophil
lysates, it seems reasonable to postulatè that nimesulide ex-
erts its inhibitory effect on PAF and LTBa production by its
effect on cAMP breakdown. In support oî this hypothósis,
we observed in this study that the (low) level of-cAMp in
neutrophils prior to stimulation was elevated by nimesulide
treatment. Most strikingly, nimesulide greatiy enhanced
cAMP accumulation after stimulation of the óells (Fie. 3
and 4), thereby strenghtening the negative control on pfA,
activation. In further support for the important role ol
cAMP in mediating the effect of nimesulidè on lipid medi-
ator release, we observed that this effect was lareèlv aboli-
shed in t!_e_ plesence of H89, an inhibitor with ipécificity
towards PK-A (Fig. 5 aqd 6) It has been suggesteà [21,2i]
that the negative control by cAMP on PLA2 activàtion ié
exerted at the level of Raf- I kinase, thereby preventing the
phosphorylation of cPLA2 (and activationi bv MAp kinase
lt7l.
Recent data suggest that nimsulide may act as an inhib-
itor of the inducible form of cyclooxygenase (COX-2),
but not of the constitutive form COX-I (1. A.'Tavares,
personal communication). However. our studv clearlv in-
dicates that nimesulide also effectively inhibiis pAF-and

lTBo prod.uction in activated human neutrophils and
that, most l ikely, this inhibit ion is mediared by àn inhibi-
tory elfect of cAMP on phospholipase ,A2- activation.
Hence, limited availability of aiachidonic acid, also the
substrate lor the cyclo-oxygenase pathway, may very well
contribute to the effects of nimesulide on prostaglàndin
synthesis observed in other cell types, espeòially in those
cell types expressing phosphodiesterase type IV.
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LTBa release (data not shown).

4. Discussion
The results obtained in the present study show that ni-
mesulide not only inhibits PAF synthesis in activated hu-
man neutrohils [6] but also the release of LTB.. This can
most readily be explained by an effect of nimesulide on
the activation of_phospholipase Ar, resulting in a de-
:r.elle in the production of lyso-pAF lthe pre-cursor lor
PAF) and arachidonic acid,-which can be used in the
lipoxygenase pathway to produce LTB4.
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l{f f luuing an alkl chain-in rhe sn-l position) and
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mittel ( NSAf D ) im wesentlichen von dem alten Gedun-
ken, Menschen vor Schmerzen und anderen Syntptomen
der EnÍziindung zu schiitzen, vorangetrieben :Lt y'erden.
E.s wurtlen nurlehr wenig Vcrsuche l,tntt,rnontttten Ji,st:u-
stellen, ob irgendeiner dieser Ar:neistof/è hei einer oder
mehreren Aiten entzùndlicher Reaktitinen Gewebsschà-
digungen hegrenzen kònnte. Eine Ltnter.suchung der Vor-
gànge, die cler Gev,ebsschtidigung bei neutrophiler Ent-
zùndung zugrundeliegen, :eigte, dofi :umindest ein
NSAID, nàmlich Nimesulid (CAS 51803-78-2)iiber ein
hohes Potential verJtigt, tu('clen u'ichtigsten, Jùr von neu-
trophilen Leukozl,ten abltirtgige Getyehstoxizitàt verant-
wortlichen Sto.ffirec'ltsehreg e/fi:ient einzuwirken. Andere
clrcmisc'h venyandte Ar:neistoJJè, die nicht zur Gruppe der
NSAID gelúren, .jedot'h bei Erkrankungszusttinden, die
clurch neutrophile Ent:úntltmg gekennzeichnet sind, ver-
wendet y,erden, v'ie :. B. Dapson und Suffhpyridin, weisen
eine àhnliche Wirksanùeit auJ. Deshalh werden Su(anil-
amid- Der ivat e ( N inte sul i d, Dapson und SulJitpyr idin ) als
wichtige Antt'tirter Jùr die Ausarbeitung ratíonaler, entzùn-
dungsbekcimpfender Behandlungsstrategien empJ'ohlen,
mit denen die Entwicklung von Gewebsschcidigungen bei
neutrophiler Entzùndung unter Kontrolle gehalÍen werden
kann. Diese Molekúle kònnten auch dazu dienen. die Svn-
these neuer gewebsschùtzender, entzùndungshemmender
Ar zne is t oJfè voranzut re ib en.

Key wordsI Anri-ínflammatories, non-steroiclal
Au[in@ . CAS 5t803-78-2 . MesuliP . Neutrophíl i t ' in-
.flammation' NimeP ' Nímesulide, histoprotective po-
tential' Nisulide

Possible Modes of Action of lYimesulide in Contyolling
l{eutrop hili c Inflammutio n

F. Dal legr i " .  L.  Ottonel lo" ,  and M. Bevi lacquab

Fir.yt Medicul C'linic, Departntent of lnternul Medicina,
und Depurtrnent of Endocrinology, L. Sact,o Hospitul -

Summary
Even in recent years the development o.f new, non-ster-
oidal anti-inflammutory drugs (NSAID,;) appears to he
essentially driven by the archait' idea to protect humans
Jiom pain and other symptoms oJ iry/lttmmation. Very
Jew attentpts haye heen made to understund iJ any of
these drugs can limit the tissue injury during one or sev-
eral J'orms of inflammatory) reaction. In studying the
events underlying the development oJ' the tissue injury
during neutrophilic inflammation, it ntas J'ound that at
leasÍ one NSAID, i.e. nimesulide (CAS 51803-78-2),
has a high potential to interfere eff icienrly w,ith the ma-
jor pathwuy responsihle .t'òr neutrophil-dependent histo-
toxicity. Other chemically related drugs, not classified
as NSAIDs but used in disease conclitÌons c,ltaructeri:ed
by neutrophilic i.dlammation, i.e. dapsone and sulfapyr-
idine, have similar ac:tivities. There/ore, ít is suggéited
that derivates Jiom sulJanilamide (nimesulide, dapsone
and sulfapyridine) are the major candidates./br deielop-
ing rational therapeutic anti-inJlammatory strategies for
controlling the development of tissue injury during neu-
trophilíc inflamntution. Also, these molecules míght
serve to drive the synthesis of new histoprotective anti-
inflammatory drugs.

Zusammenfassung
Mògliche Wirkungsmechanismen yon Nimesulid bei der
Kontrolle neutrophiler Entzùndung
Selbst in den letzten Jahren scheint die Entwicklunx
neuer nicht-steroidaler entzùndungshemmender Arznei-
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