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Summary
Nimesulide (4' nitro - 2 - phenoxvmethane sulfonanilide,
.4ttlin@, Mesulid@) is a non-steroidal anti-inflammator))
compound w,hich shows antihistaminic acÍit ' i ty. and inhi-
bits'the immune release of histamine. The antihistarninic
activity of this compound is speci.fic for H,-recep.tor and
has béen' dentonstrated on isolated strips of guinea-pig
trachea and on histamine-induced multiphasic inotropic
response in krt atria o.f guinea pig electrically driven' The
effect of nimesutide is of non competitive type and, at the
iónrer-trotion of I x l0-5 mol/l, is nearlv 2 time less po-
tent than pyrilamine (mepltramine) at I x I0-(' mol/l. Ni-
mesulide (i.6 pmol/kg i.,-.) inhibits both bronchoconstric-
tion (69 %) and TXB:formation (93 %) induced by hista-
mine (0.05 pmol/kg i.v.) in anaesthetized,guinea-pigs' In
contrast indometalin (1.6 pmol/kg i.v.) decreases the ge-
neration of TXB, (89 0/ù without affecting the.enhance-
ment in tracheat- insufflation pressttre indtrced by hista-
mine.
In actively sensitized guinea-pigs both nimesulide and in-
clometaci'n protect thà anirnals from deadlv anaphvlactic
crisis. The'rise in tracheal pressure induced by the anti-
genic challenge is inhibited of 80 % and 63 0/b respectivelv
"b), 

nimesutidé and indornetacin (9.a^11ry9ukg i.v.). At this
íose the two compounds reduced o.f qO % approxvmatelv
the immunological release o.f TXB: in the circulation'
The release of histamine, induced by the. anaphylactic
reaction couséd in perfused lungs obtained .from activelv
sensitized guinea-p-igs, is lessened by nimesulide (EC,11 :

3.06; fd. iím. Z.ig-5.63 pmol/l) and potentiated .b1t in
clom.e' tacin (EC,r:0.89; f id.  l im. 0.67- l '17 l tmol/ l ) '  In
these experirnents the increase in lung p.erfusion p_ressure
observeà afier antigen challenge i! linked to TXAz and
inclomemíin @c,,1 :0.62: t im. Jid. 0.51-0.74 pmol/l)
w'as more potent'than nimesulide (ECr,,: 3 35, f id.' l im'
2.90-3.88 pmol/t) in reducing the generation o.f this ar'
achidonic acid metabolite.
The capacity o.f nimesulide to lower lhe immune release
o.f histàminb, ànd rc aftenuate the e./fect of .this autacoid
àit the recept:.or site of airwalt srnooth muscles, may bear
some therapeutical importance in patie.nts with inflam-
rnation of îhe respiratòrv tract and with a historv of al-
lergic airwav obslruction.

Zusammenfassung
.lntianaphvlaktische und antihístominische Aktivitiit des
n elte n h'i c h t - s t e r o i dal e n E n t zùndun g s h e m m e r s !,1 i m e s u I i d
hei Mèerschweinchen

Nimesulid (4 - l{ itro- 2- Phenoxvmethansul.fona.nil id,
Aulinî,, Mesulid@) ist eine nicht steroidale entzùndungs'
hemrnende Suhstanz mit antihistaminischer Wirkttng, die
die imrnunologische Freiset:ung von Histamin hemmt'
Die .fur den H,-Rezeptor spezi.lische antihistaminische
Wirkung wurde an isolierten Tracheastrei.fen von Meer-
schweinZhen und rnittels der Histarnin-induzierten mul-
tiphasischen inotropen Reaktion der elektrisch angetrie-
bbnen linken Vorhòfe t'on Meerschw'einchen nachgewie-
sen. Die Wirkung vòn Nimesulid ist nicht-kompetitit' trnd
ist bei einer Koizentration von I x l0-5 rnol/l .fast zwei-
mal w,eniger stark als Pvrilamin (Mep.vrarni-n),r-n einer
Konzentration von I x 10-6 mol/l. Die drtrch Histarnin
(0,05 pmot/kg i.v.) induzierte Bildung von TXB: (13 on1

und Bronchospasmus (69 0h) am narkotisierten fuIeer-
schweinchen werden von Nimesulid ( 1,6 pmol/kg i.v.) ge-
hemmt. Dagegen t'ermindert Indometacin (1,6 pmol/kg
i.v.) die Bilduns von TXBz @9 0h) ohne Beeintràchtigung
deí cturch Histamin induzierten Erhòhung des Trachea-
insufflationsdruckes.
Sow,ohl Nimesulid als auch Indometacin schùtzen aktiv
sensibilisierte Meerschweinchen vor einer tódlichen ana-
phylaktischen Krise. Der durch die Antigenexposition^her-^vorgebrachte 

Anstieg des Luftròhrendrucks wird zu 80 0/o

bzi. AS 0/o durch Nlmesulid und Indometacin (6,4 pmol/
kg i.v.) gehernmt. Bei dieser Dosis reduzierten beide Sub-
tiontéidie immunologische Freisetzung von TXB ) in die
Blutbahn zu etwa 90 o/0.

Die Freisetzung von Histamin, die durch die in p.erfttn-
dierten Lungei von aktiv sensibilisierten Meerschv,ein-
chen hervorgebrachte anaphylaktische Reaktion induziert
wurde, yvird durch l,{imesulid (EC,,, : 3,06; Vertr. gr.
2,59-3,63 ltmol/l) vermindert ttnd durch Indometactn
(EC,,,: 0,89; Vertr. gr. 0.ó7-!'17 pmol/l) verstdrkt- In'diesèn 

Versuchen steht der nach .'lnÍigenexposition beob-
achtete ,4nstieg im Lungenper.fusionsdruck rnit TXA, in
Verbinùrng. Indometacin (ECsrt : 0.ó2; V'ertr. .gr. 0..5 I-
0.74 urnolTt) *'a, bei der Verminderung der Bildung dieses
Arac'hidons'riuremetaboliten aktiver als Nimesulid (8C,,,
: 3,35; Vertr. gr. 2,90-3,88 lrmol/l).
Die Fàhigkeit von Nimesulid, die immuno-logisc-he. Frei'
setzung lon Histamin zu vermindern und die Wirkung
dieses"biogenen Amins arn Rezeptorort der glatten.Mus-
kulatur dàr Luftn,ege abzuschwrichen, kann fur Patienten
mit Entzùndungen der Atemwege und mit einer Ana-
mnese einer allérgischen Verengung der Luftw'ege thera-
peutisch von gewisser Bedetttung sein.

rl

'it

r$
'i!.

Kev WOfdS: Anti-inflarnmatories, non-sÍeroidal ' Aulin@ '

phtírmacologv

Depart men t o.f P har macolo 91', C hemothe rapv and lll ed i ca I Tox ico logt''

l,ìns Diseases', Lrnit'ersitt' o.f' lllilan (Italv)

- \ rzneim.-Forsch. /Drug Res.  40 ( t l ) .  Nr.  9 (1990)
Bert i  e t  a l .  -  Nimesul ide

Histarnine, inhibit ion' Mesulids' Nimesulide,

, Inslitttte o.f Pharmacolo,gical Sc'iencest' and Institute o.Í-

t0 l  r



-.-

î:
;
I

i

:

1. Introduction
Among the methan-sulfonanil ide compouncls.
nimesulid. t I (4- nitro- 2- phenoxvmethane sulfonanil ide)
has been shown to possess a noticeable anti inflammatorv.
antipyretic and analgesic properties in a variet-v of pic-
c l in ical  pharmacological  studies [ -3] .  The presencc rn
the chemical structure of this molecule of a functional
sulfonanil idic group instead of the more conventionai
carboxylic and oxydril ic groups, has been reported to be
determinant for both efficac-v and safety of nimesulide 's

mechanism of action in the control of the inflammator'-v"
response [4,  5] .This mechanism/s.  which in man has not
been completely elucidated, seems to involve a tissue se-
lective prostaglandin biosynthesis inhibit ion [4], and re-
duction of superoxide-anion production by activated
proinflammatory cells [6, 7].
The therapeutical validity of nimesulide has been proved
clinically in a large number of patients affected by rheu-
matic diseases t8- l0l and particular emphasis has been
given to the results obtained with this drug in the treat-
ment of respiratory-tract inflammatory disorders, pleu-
rit is and chronic bronchopulmonary obstruction in-
c luded [1]-13].  Several  chemical  mediators of  l ip id ic
and non lipidic nature derived from different cellular
sources are rnvolved in the inflammatory response and
hyperreactivity of the airways [ 4. l5]. On this ground
the use of anti inflammatory drugs has been justif ied an<.1.
when possible, it represents an obligatory intervention ìi l
this lung pathology [ 6, l7]. The above observations and
the preliminary results obtained in guinea-pig where. at
variance with indometacin, nimesulide antagonized his-
tamine-induced increase in bronchial resistance,

. prompted us to investigate more precisely the abil ity of
these drugs to interfere with both the release and the ef-
fects of histamine in various experimental conditions in
normal and actively sensitized guinea-pigs.

2. Methods and Material
2.1. Anaesthetized guinea-pig experiments
Exper iments were performed using male Hart le-v guinea-pigs
(400 + 45 g bod-v weight)  obtained f rom BMG-Al levamento
(Civ idate al  Piano,  BG. I ta lv l .  The animals were housed under
condi t ions of  constant  temperature and humidi t l '  wi th standard
diet  (8-GP-17,  Char les River.  I ta l i ' . )  and water ad l ib i tum. Fasted
guinea-pigs were anaesthet iz  ed (eth-v l  urethane. I  .  3-  I  .  5 g/kg i .  p.  )
ànd respirat ion was fu l ly  arrested wi th pancuronium-bromide (2

mg/kg i .v . ) .  Ai rway insuf f lat ion pressure (rntratracheal  pressure.

ITP) and systemic blood pressure (BP) via femoral artery \r'ere

recorded fb l lowing the method of  Konzett -Róssler  [18]  using
Hewlet t -Packard instruments (Hewlet t -Packard Co..  Wal tham.
MA, USA).  As al ready descr ibed [19] .  guinea-pigs were prepared

for  extracorporeal  c i rculat ion and.  according to the blood bathed
organ technique [20] ,  c i rculat ing thromboxane-A. l ike mater ia l
(TXA:- lm) was moni tored.  For th is purpose a stream of  ar ter ia l
blood derived from left carotid arter-v was allowed to superfuse
an hel ical  s t r ip of  rabbi t  aorta (RbA) t reated overnight  wi th a
mixture of  receptor  antagonists and indometacin I  pglml)  to
avoid unwanted responses and to increase the sensi t iv i ty  of  the
bioassay t issue to TXA,- lm [21] .  The abi l i ty  of  h istamine (0.05

pmol/kg i .v . )  to increase both ITP and TXAl- lm in the c i rculat-
ing blood was invest igated in guinea-pigs t reated wi th n imesu-
t i de  (0 .4 -0 .8 -1 .6  pmo l / kg  i . v . )  and  indometac in  (1 .6  pmo l / kg
i .v. )  administered 3 min before chal lenge wi th h istamine.

A group of  animals were also act ivei r -  sensi t ized to ovalbumin
(100 mg/kg i .p.  + 100 mg,/kg s.c.) .  according to the procedure

descr ibed by Piper and Vane [22] .  Three weeks later  af ter  ant igen
administrat ion,  the animals were anaesthet ized and prepared as
reported above moni tor ing BP, ITP and blood TXAl- lm. The

rr  Aul ino.  Mesul id@: manufacturer :  Hels inn S.A. .  Chiasso
(Switzer land).
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anaph-vlact ic  response was el ic i tcd wi th ovalbumin (5 mg/kg i . r : )
i n  gu inea-p igs  t rea ted  3  m in  be fo re  w i th  n imesu l ide  (1 .6 -3 .2 -
6 .4  pmo l / kg  i . v . )  and  indometac in (6 .4  pmo l / kg  i . r : ) .  The  sever i t y
of  IT P changes was e valuated according to Davies and Johnston

[23]  and was expressed as percentage of  maxinral  bronchocon-
s t r i c t i on  ob ta ined  in  con t ro l  an ima ls .

2.3. Sensitized perfused guinea-pig lungs
Lungs  ob ta ined  f rom ova lbumin -sens i t i zed  gu inea-p igs  u 'e rc
perfused through the pulmonarr*  ar ter-v wi th Krebs-Hcnselei t  so-
lu t i on  (37 'C)  a t  t hc  f l ow  ra tc  o f  l 0  m l /m in  as  p rev ious lv  de -
sc r ibed  [2a ] .  I n  o rde r  to  mon i to r  h i s tamine  and  TX.A l - lm  re lease
dur ing  the  anaphy lac t i c  shock  (ova lbumin .  I  mg  bo lus  i n jec t i on ) .
the pulmonary out f ìow superfused a bank of  t issues including a
te rm ina l  segment  o f  gu inea-p ig  i l eum (GPI )  and  Rb . {  sc t  up  in
cascade. These t issues were t reatcd u ' i th a mixture of  receptor
antagonists as reported abovc provid ing that  GPl-superfusing
med ium was  lack ing  o f  H1- recep lo r  an tagon is t  py ' r i l am ine .  Pu l -
monary perfusion pressure (PP) was also moni torcd.  In ordcr to
evaluate histamine and TXA1 release in the perfusate.  pulmo-
nary out f low was col lected for  5 min.  Histamine u 'as bioassa-ved
according to Levi  et  a l .  [25]  and Bert i  et  a l .  [26]  in GPI prepa-
rat ion.  whereas TXA. was determined b1'  speci f ic  radio immu-
noassa) '  of  the s lable metabol i te thromboxane-B. (TXB:)  [27] .
These exper iments were performed in groups of  lungs pretreated
w i t h  n i m e s u l i d e  ( l  x  1 0 - 6 .  3  x  l 0  { ' a n d  I  x  l 0  ' m o l / l )  a n d  i n -
dometac in  (3  x  l 0 -7 .  I  x  l 0 - r ' and  3  x  l 0 - "  mo l / l ) .  P re t rea tmen t
star ted I  5 min before ant igen and lasted throughout lhe exper i -
m e n t  (  l 0  m i n ) .

2.4. H;receptor antagonistic activity in vitro
The  an t ih i s tamin ic  ac t i v i t y '  o f  n imesu l ide  was  compared  w i th
that  of  indometacin in isolated t rachea and lef t -atr ia prepara-
t i ons  o f  ma le  gu inea-p igs  (350-a00  e ) .
Hel ical  s t r ips of  guinea-pig t rachea (GPT) were mounted in l0
m l  o rgan  ba th  con ta in ing  the  Krebs -Hense le i t  so lu t i on  (37 'C)
gassed wi th a mixture of  95 ozb O1 and 5 0/o CO:.  Tissues were
equi l ibrated under I  g rest ing tension for  60 min pr ior  to addi-
t ion of  drugs and changes of  the tonus were measured wi th an
isometr ic  force-t ransducer connected to a pen-rccorder (Basi le.
Comerio-Varese.  I ta ly) .  Concentrat ion-response curves to h ista-
mine ( f rom I  .5 x I  0-6 1o 4 x I  0-r  mol / l )  and acet-v lchol ine ( f rom
3 x l0. -E to 2 x l0-r 'mol / l )  were repeated in prescncc of  py ' r i lam-
ine  ( l  x  l 0 -6  mo l / l ) .  n imesu l ide  ( l  x  l 0  5  mo l / l )  and  indometa -
c in  ( l  x  l 0 -5  mo l / l ) .
According to Hattory and Kanno [28] .  lef t  at r ium. d issected
from guinea-pig heart  (GPLA).  was prepared in a l0 ml  organ
bath contain ing aerated Krebs-Henselei t  solut ion (30'C) wi th a
f inal  pH of  1.4.  The preparat ions (rest ing tension 2 g.)  were elec-
t r ical ly  dr iven by rectangular  pulses of  I  ms durat ion and inten-
s i ty  of  twice the diastol ic  threshold and at  I  Hz in l iequency'
de l i ve red  f rom a  Grass  S-88  s t imu la to r  (Grass  Ins t r . .  Qu inc l .
MA.  USA) .
Tension developed in the atr ium was measured in isometr ic  con-
di t ion.  Time course of  the posi t ive inotropic ef fect  of  h istamrne
( l  x  l0-r '  mol / l ) .  expressed in percents of  the values before the
addi t ion of  the agonist .  was rcpeated in preparat ions bathcd wi th
p y r i l a m i n e  ( l x  l 0 - 6  m o l / l ) .  n i m e s u l i d e  ( l  x  l 0  6  a n d  I  x  l 0  5

mo l / l )  and  indometac in  ( l  x  l 0  5  mo l / l ) .  The  in te r fe rence  o f  the
two ant i rnf lammator) '  compounds wi th the inotropic ef fect  of
no rep inephr ine  ( l  x  l 0 - r '  mo l / l )  was  a l so  inves t iga ted .

2.5. Drugs
The fo l lowing drugs were used: h istamine dih-vdrochlor ide.  ace-
ty lchol ine bromide.  py ' r i lamine maleate (mepyramine).  indom-
etacin.  norepinephr ine h.vdrochlor ide and ovalbumin grade V
(Sigma Chem. Co..  St .  Louis.  MO. USA);  pancuronium bromide
(N. V.  Organon, Oss.  The Nether lands):  n imesul ide (Hels inn SA.
Chiasso.  Switzer land):  [ rH1 TXBr Ria Ki t  (Nek-007: New Eng-
land Nuclear.  Boston.  MA, LISA).

3. Results
3. 1. Anaesthetized guinea-pig experíments

When histamine (0.05 pmol/kg) was injecîed intrave-
nously in anaesthetized guinea-pigs artif icially venti-
lated, a prompt increase in ITP with lowering of systemic
BP was recorded. The increase in lung resistance (peak

{ rzne im. -Forsch . /Drug Res.  40  ( I I ) ,  Nr .  9  (1990)
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I ig. 2; Nimesulidc (NtM) protects sensit ized guinea-pigs from anaph.-vlact ic

crisis. BP. blood pressure: ITP. intratracheal pressurc: Rb.{. blood bathc-d

rabb i t  aor ta ;  O,A '  ova lbumin  (5  mg/kg  i . r ' . ) .  N IM (6 '4  pmol /kg  i ' v )  was

admin is te red  3  min  be fore  O{ .

blood bathed RbA indicating that TXA,-lm was mas-
sively contributing to the immunological reaction (Table
2). All the control animals died in 8-10 min. Nimesulide,
given intravenously 3 min before antigen, dose-depend-
ently lowered the increase in both ITP and blood TXAr-
lm (Table 2). The protecting activity of nimesulide was
marked at the dose of 6.4 prmol/kg i.v. and was more po-
tent (20 0/o approxymately) than that of indometacin (6.4
pmol/kg i.v.) in preventing the increase in ITP (Table 2).
The animals treated with both nimesulide and indome-
tacin were sti l l  alives 50 min after antigen administra-
tion.

3.2. Sensitized-perfused guinea-pig lungs

The addition to the perfusion system of ovalbumin ( I
mg) to sensitized lungs brought about a remarkable in-
créase in PP values and concomitant release in the pul-
monary outflow of histamine and TXA.-lm as indicated
by the consistent tension developed by GPI and RbA set
up in cascade under the lungs. As shown in Fig. 3, the
contraction of GPI, maximal in 70-90 s, declined rap-
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Rcgr .  Func t .  fo r  RbA:  v  :  64 .6
(0 .7  3 -0 .78  )  p tmo l /kg  i . r .

effect in 20-30 s) terminated in approxymately 90 s and
was associated to an increased concentration of TXAr-
lm in the circulation as monitored by the marked con-
traction of blood superfused RbA (Fig. l). In animals pre-
treated with nimesulide the effects of histamine on ITP.
BP and RbA-tension were dose-dependently antagonized
(Fig. I and Table 1). This protective activity of nimesu-
lide was sti l l  present 20 min later (Fig. 1).
In clear contrast with nimesulide, indometacin, in spite
of its capacity to consistently counteract the effect of his-
tamine òn both BP and RbA-contraction did not signif-
icantly modify the bronchoconstriction induced by the
autacoid, even at the higher dose used ( 1,6 pmol/kg i.v.).
As expected, both nimesulide and indometacin (1.6
pmol/kg i.v.) did not affect the increase in ITP and fall
bf ep caused by acetylcholine (0.1 pmol/kg i.v.) in this
preparation.
When actively sensitized guinea-pigs were challenged
with the specific antigen (ovalbumin, 5 mg/kg i.v.) a sus-
tained bronchoconstriction with concomitant progres-
sive fall in BP occurred (Fig. 2). This severe anaphylactic
reaction was paralleled by a pronounced contraction of

{rznc' im.-Forsch./Drug Rcs. 40 (I I) '  Nr. 9 (1990)
l lert i  et al.  -  Nimesulide
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F i g .  1 : E t î e c t o f  n i m e s u l r d e  ( N I N l .  l . 6 p m o l / k g i . v . ) a n d i n d o m e t a c i n ( l N D O ,  l . 6 p m o l / k g 1 . v . ) o n c h a n g e s i n d u c e d b y h i s t a m i n e ( H i s t . 0 . 0 5 g m o l / k g i . v . )

in  s ls rcmic  b lood pressurc  (BP)  in r ra i rachea ipressure  ( lTP)  and rens ion  o f  b lood ba thed rabb i t  aor ta  (Rb. { )  in  anaes the t ized  gu inea-p ig .  Drugs  were

in ie t tcc l  3  min  be forc  h is tamine.  In  cont ras t  w i th  indometac in .  n imesu l ide  marked l l ' reduces  the  bronchoconst r i c t ion  caused bv  h is tamine.

Tab le  l :  E f fcc t  o f  n ime 'su l ide  (NIM)  and indometac in  ( INDO)  on  h is la -

n r i n c - i n d u c e d  i n c r c a s c  i n  i n t r a t r a c h c a l  p r e s s u r c  t l T P t  a n d  c o n t r a c t i o n  o f

b lood ba thed rabb i t  aor ta  (RbA)  in  anaes the t ized  gu inea-p ig .

11! rl
-

Treatment
(prmol /kg  t .v . )

I T P  ( c m  H l O ) Rb.A,  ( tensron  in  mg)

N,I + SEM o/o  inh ib . N I  t  S E M o/o  inh ib

Vch ic le
H r s T  0 . 0 5  ( H )

NIN I  0 .4  +  H
0 . 8 + H
1 . 6  +  H

I t r -DO 1 .6  t  H

.1.25 + 0.01
1 9 . 4 7  +  0 . 8 1
1 6 . 1 5  +  0 . 5 4
t2 .62  +  0 .11
8 .96  +  0 .46

r 8 . 4 5  +  1 . 0 2

2 1 . 8
44.8
69 .0
6 . 7

1 5  +  )
909 + t8
1 4 1  +  3 l
435  +  29

3 9  +  1 3
l 1 7  +  8

1 8 .  I
5  3 . 0
92.7
8 8 .  ó

Data  (peak  e f lec t )  a re  mean va lues  (M)  +  s tandard  er ro r  o f  the  mean
(SEM) o f  l0  an ima ls .  The res t ing  tens ion  o f  b lood super fused RbA was

2 . 1 2  t  0 . 1 7  g .

N i m c s u l i d e

t :

3!
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Table 2: Effect of nimesulide (NIM) and indometacin (INDO) on broncho-

constr ict ion and TXA2-lm generation induced b-v ovalbumin in act ively

sensit ized anaesthetized guinea-ptg.

Treatment
(pmol /kg  i . v . )

ITP (o/o max overf low) RbA ( tens ion  in  mg)

M t  S E M o/o inhib. M +  S E M o/o inhib.

Vehicle
Ovalbumin (OA)

N I M  1 . 6  +  O A
3.2  +  OA
6.4 + OA

INDO 6.4 + OA

0
r00

1 6  +  t . 9
44  +  t . ]
20  +  1 .4
37  +  3 .0

1 A

5 6
80
O J

2 5 +  3
2 5 8 5  +  8 3
1729 + 49
9 9 5  +  3 7
1 8 5  +  t 7
360  +  29

3 3 . 8
6 2 . 1
93.1
8 6 . 9

t '

Tab le  3 :  E f fec t  o f  n imesu l ide  (NIM)  and indometac in  ( INDO)  on  hrs tamtne

and TXB]  re lease dur ing  the  anaphy lac t ic  response in  ova lbumin-sens t -

t ized perfused guinea-Pig Iungs.

Treatment
(pmol / l )

H i s t a m i n e TXBr

(p tg /5  min) o/o ( n g l 5  m i n ) oio

Control
Ovalbumin (OA)

N I M  l + O A
l + O A

l 0 + O A
INDO 0 .3  +  OA

l + O A
3 + o A

n . d .
2 5 . 0  +  r . 3
l 9 . l  +  l . l
1 2 . 8  +  1 . 7
5 .3  +  0 .4

3 9 . 5  +  1 . 5
38 .4  +  0 .8
45 .3  +  2 .3

- 23.6
-  4 8 . 6
-  78.9
+  r l 9

+ 53 .4
+  8 l . l

n . d .
1 6 9 r  +  9 9
2094  +  ó5
t 4 4 l  +  8 9
6 5 4  +  ó l

1 3 1 1  +  l 0 l
9 1 3  +  5 1
452 + l3

-  2"2.6
-  4 6 . 5

*  3 ) . 7
-  6 3 . 8
-  8 1 . 2

Data are mean values + SEM related to l0 pclfused guinea-pig lungs' Thc

ner fus ion  w i th  NIM and INDO s tar ted  l5  min  be fore  ova lbumin  (bo lus  o f

I  mg)  and las ted  fo r  l0  min  a f te r  an t igcn  cha l lenge.  n .d . :  non de tec tab lc .

Nimesul ide
Regr.  Funct .  for  h istamine:  1-  :23.1
(2.59-3.62) pmol/ l
Regr.  Funct .  for  TXBI:  ) '  :  22- l  + 53
3.88) prmol / l
Indometactn
R e g r .  F u n c t .  f o r  h i s t a m i n e :  - u - ' :  5 3 . 1  +  5 9 . 1  l o g  x  ( r : 0 - 9 5 ) :  E C . , r  =  0 . 8 9
( 0 . 6 7 - 1 .  l 7 )  p m o l / l
Regr.  Funct .  for  TXBl:  ) ' :  60.7 +
0.7.1)  gmol/ l

5 0 . 6  l o g  x  ( r :  0 . 9 8 ) ;  E C ' , ,  =  0 . 6 2  ( 0 . 5 1 -

Antihistamínic activity in vitro

î
OA

î
OA

î
OA

Fig. 3:Changes in perfusion pressure (pp). and resting rension of guinea-pig i leum (GPI)and rabbit-aorta (RbA) during anaphylactic response in st 'nsit izcd

perfused guinea-prg rungr ln .onr.ol ' ( tei).  nimesulid"e (mtddle) ("3 x l0 ;  mol/ l)  and indometacin (r isht) (3 x l0-6 mol/ l)  treated preparations. OA: I  mg

ovalbumin inlected rnrJugh the perfuseé lungs. Columns represent mean values at the peak effect and vert ical bars SEM of 8 cxperimcnts. Dit-ferences

between cont ro l .  n imesu l ide  and indometac in  t rea ted  preparà t ions  are  s ta t i s t i ca l l y  h igh ly  s ign i f i can t  (p  <  0 .01  ) .  A t  var iance w i th  indometac in .  n imesu l ide

signif icantly reduces the release of histamine.

Data (peak effect) are mean values (M) + standard error of the mean

(SEMi  o f  8  an ima ls .  IT  P  :  in t ra t rachea l  p ressure :  RbA :  rabb i t  aor ta '  The

res t ing  tens ion  o f  b lood super fused RbA was 2 .16  +  0 .  l5  g .  Drugs  were

injected 3 min before ovalbumin (5 mg/kg t.v.)

N imesu l ide
Regr .  Func t .  fo r  ITP:  -v  :  6 .3  -  93 .0  log  x  ( r  :  0 '990) l  ED50 :  2 .95  (2 '65-

3 .27)  pmol /kg  i . v .
R e g r .  F u n c t .  f o r  R b A :  - v  :  1 3 . 0  +  9 9 . 4 l o g  x  ( r  :  0 . 9 9 3 ) :  E D s r i :  2 . 3 6  ( 2 ' 1 4 -

2.60) rrmol/kg i .v.

+ 55 .3  l og  x  ( r  :  0 .97 ) ;  EC5, ,  :  J .06

I  l og  x  ( r :  0 .98 ) :  EC, , ,  =  3 .35  (2 .90 -

idly in 6-7 min whereas that of RbA reached the peak
in 3 min and faded more graduallY.
In preparations treated with nimesulide (3 prmol/l)' PP
values and tension increase of both GPI and RbA were
significantly reduced of 48 o/o, 52 % and 42 0/o respectively
aithe peak effect. In contrast, in preparations treated
with indometacin (3 pmol/l), in spite of a significant re-
duction of PP values (83 0/o) and RbA contraction (8 I 0/o),

the tension developed by GPI increased of 80 0/o as com-
pared to control preparations. These results indicate that
histamine release from guinea-pig lungs during anaphy-
lactic reactions is diminished by nimesulide and in-
creased by indometacin. However, in order to avoid
pharmacological interference of relaxant substances on
bPI, the totàl amount of histamine and thromboxane-B.
(TXbr) released in the pulmonary effluent collected for
i min ias determined in groups of lungs perfused before
antigen challenge with different concentrations of both
nimésulide and indometacin. The results of these exper-
iments are reported in Table 3. These data clearly indi-
cate that, wheleas nimesulide caused a concentration-de-
pendent inhibition of the immunological release of his-

1 0 1 4

tamine, indometacin potentiated the secretion of this au-
tacoid in the pulmonary outflow. The two compounds
significantly àntagonized the immune formation of
tin. from the lung tissues and the higher potency of
indometacin (EC50 :0.62 pmol/ I ,  f id.  l im. :  0.51-0.74)
as compared to that of nimesulide (ECs6 : 3.35 pmol/I.
f id. l im. : 2.90-3.88) on this parameter may reflect a
different capacity to inhibit arachidonic acid cyclo-oxy-
genase enzymes. Furthermore the sustained increase of
ÉP values, observed during the anaphylactic response of
the lungs, well correlate with TXB2 generation, ^and is
therefoie linked to arachidonic acid metabolites formed
via prostaglandin G/H sYnthase.

ln order to evaluate the ability of nimesulide to interfere
with histamine H,-receptor activation' contractions to
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fJs. 4: Concentrat ion-response curves of histamine alone (contfol) and in

prisence of nimesulide. indometacin and pyri lamine (mep)'ramlne) on lso-

io , .O gu in .u -p ig  r rachea (GPT) .  Po in ts  a re  means (+  SEM) o f  5  exper i -

. .ntt ]  Dose iai io (DR) and f iducial l imits (95 0/o) for pyri lamine and rn-

àom" ìu . in  were  3 .d3  (3 .51-4 .19) ,  and 0 .87  (0 .80-0 .95) .  respec t ive l -v . -The

ón to .  n imesu l ide  was no t  ca lcu la ted  s ince  the  para l le l i sm cond i t ion  l iom

ihe regression function anall-sis was not stat ist ical l .v satisied'

o  1  2  3  t r , , i r t n ' 1 n t  7  I  e  1 0

Fip .  ; l :  T ime course  o f  the  pos i r i vc  ino t rop ic  e f lèc t  p roduccd b1  h is taminc

i i",  
' iol .  

Àot/ l)  in guinea_pig tcft  arr ia elccrrrcai l_v- driven i . l  gonl lgl a.nd rn

p ì .pà* t ion i  6eare? w i th ' iàdometac in  ( INDO) .  n imesu l ide  (NIM)  and

;y ; i ; ; i " ;  ipyn t .  Ord ina tes :  the  deve loped tens ion  in  percent  o f  the  Ia l -

ló ,  u " fo . .  the  a< ld i t ion  o f  h is tamine.  Absc issa :  t ime a f te r  add i t ion  o f  h is -

tamine.  Po in ts  a re  means (  +  SEM) o f  6  exper iments '  Basa l  deve loped ten-

i ion i .g+tO .46 g. Datawere processed according 1., Dunnett test on .{t lC

(area under the curve) values. Differences between control and nimesulide

àìàìl , . l i "* inc trcated preparations r isulted highl l '  signif icant (p < 0'01 ) '

line and norepineffine on the relative preparations. were

not affected by this compound. These results also account
foitne variatiron of the pharmacological behaviour of ni-

mesulide and indometacin concerning the bronchocon-
rì.iiii". effecr of histamine in anaesthetized guinea-pig'

ón ifrir occasion in fact, whereas nimesulide antagonized
ttt. inrt.use in airway resistance induced by histamine,

inOo*.tucin was inefiective in spite of its better capacity

ioì-puir cyclooxygenase enzymes and TXA2 generation.

òn tftli regàrd it íJwell known that the bronchoconstric-
tive effect-of histamine in guinea-pig is primarily due to

activation of H,-receptor [29] and vagal reflex discharge

ijOl *ft.reas the genèratiòn of TXAr induced by hista-

mine does not Contribute in a significant extent to

changes of airway smooth muscle tonus [19]'
Furthermore as shown by the in vitro experiments with

perfused lungs, the immune release of TXB2 seems rather

io affect pulmonary circulation since, the reduced bio-

ivnJrr.rir'of this m-etabolite caused by both nimesulide

uiOlnAo-etacin, is related to the inhibition of perfusion

pr.r.ur. that normally is increased by the.anaphylactic
i.rponr.. These data, which are in line with previous in

,ritio results [4], again demonstrat"e a different potency

between indometaiin and nimesulide as prostaglandin

inttiUltòtt being the former compound more potent' on

it i, ,.gu.d, inÈibition of neutrophyl oxydative metabo-

lism aid éecreased superoxyde anion produ_ction has

6é." pr"posed as an ad-ditional mechanism of the anti-

inflammàtory activity of nimesulide [6]'
Another point of interest emerging from the present ex-

p..i-.nt^t is the ability of nimesulide to protect guinea-

pig fro- deadly systemic anaphylactic crisis, an acute re-

uiílon widely supported by the release of histamine from

sensitized mast lèlls along side with other mediators in

target organs such as lungs and heart [13]'
Thé proiective mechanism of nimesulide observed in

th.r.'.*p.riments seems to diverge frol that of indom-

àta.in *h.n histamine secretion is considered. In fact the

release of this autacoid from sensitized perfusgd lungs of

itre guin. a-pig following specific. antigen challenge was

,ig"in.unit' óOu..d in preparations treated with nime-

rJfiO. and markedly poientiated in lungs perfused with

inOonr.tucin. This iaite. observation is consistent with

;;;;i;; results reported bv Adcock and coworkers [32]
iutro tra.rre analyzed the mechanism of mediator release

enhancement after inhibition of cyclooxygenase enzymes

i" É"i".u pig lungs. They c_oncluded that this potentiation

iniolves tttà genération of arachidonic acid metabolites,

àiffèr.nt froÀ leukotrienes, which facilitate histamine re-

increasing concentrations of histamine were elicited in

helical stiips of guinea-pig trachea and left atria prepa-

rations.
As shown in Fig. 4, when concentration-response curves
for histamine ùere repeated in presence of nimesulide
(l x l0-5 mol/l) a significant shift on the right was .ob-
ìained whereas indometacin, at the same concentratlon.
did not significantly modify histamine-induced contrac-
iion of thé preparation. Tire antihistaminic activity of

nimesulide appèared to be of non-competitive type since
maximal respónse of the tracheal smooth muscles to the

agonist was not achieved in presence of the antagonist
(Fie.  a).
iné antlnistaminic activity of nimesulide on trachealtis-
SueS was rather Specific since concentration-response
óui".r for acetylctr^otine were not modified by this anti-
inflammatory agent (data not shown).
The antihistaminic effect of nimesulide was confirmed in
multiphasic positive inotropic _response to histamine me-

àlut.é bv Fir-receptors in left atria of guinea-pig' As

iho*n iri f ig. 5. when histamine (1 I1.0-o mo.l/ l) was

added to thJpreparation, a multiphasic inotropic effect
*uiàUtuined ànd the increase in force developed was still
well maintained after l0 min. This phenomenon was re-

duced in a concentration-dependent way by lr_imesulide
(1 x l0-s mol/l) whereas indometacin was ineffective. As

àxpected, the Hr-receptor antagonist pyrilamine was

màrkedly more potent ihan nimesulide in preventing the
positive inotropic effect of histamine'
in this preparation the antagonistic activity of nimesulide
was spècific for histamine H,-receptor since the mono-

;h;ri; pósiii". inotropic eflect induced by. activation of

b-*i;;;;giC t...ptorì with.norepinephrine (l x l0-6

mol/l) wai not módified by the anti inflammatory com-
pound (1 x l0-5 mol/ l ) .  (Data not shown')

4. Discussíon
The data presented here indicate that nimesulide, a com-

ilrd;fich has been shown to possess a peggliar anti-
inflammatory activity by virtue of a sulfonanilidic group

in its chemical structuré l4-l) is also endowed with an-

tihistaminic and antiasthmati-c properties. The antihis-
taminic activity of this drug, which is approximately
ilent' ti-e lesi potent than pyrilamine, is characterized
by a non-competìtive mechanism. However, as shown by

the in vitro experiments, this effect of nimesulide is

i"ifrèi rp.itfi. fòr histamine Hr-receptor since the stim-
ufàiing'properties of other agonists, such as acethylcho-
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lease. Similar results were also obtained on sensitized hu-
man bronchus where cyclooxygenase pathway inhibition
resulted in augmentation of antigen-induced bronchial
contraction principally due to enhanced release of hista-
mine and other anaphylactic mediators from mast cells
[33]. The mechanism whereby nimesulide inhibits the
histamine-release reaction remains unclear and the pos-
sibility that this compound may have interfered with the
early secretory events at the membrane level of sensitized
mast cells should be investigated. Whatever the mecha-
nism will be, the findings that nimesulide may control
the immunological secretion of histamine along side with
attenuation of the effect of this mediator at the receptor
site, provide evidence for an unusual pharmacological
profile related to a non-steroidal anti-inflammatory
agent. This may be of therapeutical value in patients af-
fected by inflammation of the respiratory tract and with
a history of allergic airway obstruction. On this regard,
Bianco and Robuschi (personal communication) dem-
onstrated that nimesulide does not induced asthma in
asthmatic patients who were intolerants to non-steroidal
anti-infl ammatory drugs.

5. References
p l  Moore. G. G. I . ,  Harrington. J. K.. U. S. Patent 3, 840, 597
(1974) - [2] Grant. T. J..  Moore. G. G. I . .  Swingle, K. F.. Fed.
Proc. 34, 759 ( I  97 5) - [3] Swingle, K. F., Moore. G. G. I . .  Granr,
T. J.,  Arch. Int.  Pharmacodyn. 221,132 (1916) - [4] Vigdhal, R.
L., Tukey, R. H., Biochem. Pharmacol. 26,307 (1911) - [5] Ru-
fer, C., Shi l l inger, E., Bóttcher, I . ,  Repenthin. W, Herrmann, C.
H., Biochem. Pharmacol. 31, 3591 (1982) - [6] Capsoni, F., Ve-
negoni, E., Minonzio, F., Ongari,  A. M., Maresca, V, Zanussi,
C., Agent Actions 21, l2l  (  1987) - [7] Bevi lacqua, M.. Vago, T.,
Beretta, A., Pain Reprod. 31,265 ( 1988) - [8] Weissenbach, R.,
J .  In t l .  Med.  Res.  9 ,349 (1981)  -  [9 ]  Reiner .  M. ,J .  In t l .  Med.
Res.  10,92(1982)  -  [0 ]  Mi lv io ,  C. ,  J .  In t l .  Med.  Res.  12,327
(1984)  -  [11]B iscar in i ,  L . ,  Pato ia .  L . ,  Del  Favero,  A. ,  Drugs of
Today. 24, 22 (1988) - [  2] Reiner, M.. Curr. Med. Res. Opin.
8 ,487 (1983)  -  [13]  F in iguerra .  M. ,  Cont i .  P. ,  Gal lone,  F. ,  Fer-
rar is ,  F . ,  C l in .  Tèr .  l17,  199 (1986)  -  [ l4 ]  Chung.  K.  F. .  Thorax.
41,657 (1986)  -  [5 j  Raphael .  G.  D. ,  Metca l f .  D.  D. .  Eur .  J .

Resp.  Dis .  69,44 (1984)  -  I l6 l  Mantovani .  M. ,  Del  Pró,  M.  L . .
Oto-Rino-Laring. 37, I  (1987) - [ l7] Cadeddu. L..  Piragine, F.,
Puxeddu, P., Scornavacche, V., Sel lari  Franceschini,  S., J. Int l .
Med. Res. 16, 466 ( 1988) - t l  Sl Konzett,  H., Róssler, R., Arch.
Exp.  Path-  Pharmakol  .195,71 (  1940)  -  t l9 l  Rossoni .  G. ,  Omin i .
C., Vigano, T., Mandell i ,  V, Folco. G. C., Bert i ,  F..  Prostaglan-
dins 20, 547 (1980) - [20] Vane. J. R.. Bri t .  J. Pharmacol. Chem-
other .  23,360 (1964)  -  I2 l l  G i lmore,  N. ,  Vane,  J .  R. .  Wyl l ie ,  J .
H . .  Na tu re  218 ,  I 135  (1968 )  -  [ 22 ]  P ipe r ,  P .  J . ,  Vane .  J .  R . ,
Nature 233,29 (  1969)  -  t23 l  Dav ies.  G.  E. ,  Johnston.  T.  P. ,  In t .
Arch.  A l lerg \ '41,648 (1971)  -  [24]  Ber t i ,  F . ,  Fo lco,  G.  C. .  N i -
cosia, S.. Omini,  C.. Pasargikl ian, R., Br. J. Pharmacol. 65, 629
(  1979)  -  t25 l  Lev i ,  R. ,  J .  Pharmac.  Exp.  Ther .  182,  227 (1972)
-1261Bert i ,  F.,  Gall i ,  G.. Magni. F.. Rossoni, G.. Vi l la. L..  Pug-
l isi ,  L.,  Pasargikl ian, R., Braquet. P.. Pharmacol. Res. Comm.
20, 1047 ( 1988) -Í271Simmons. P. M., Salmon, J. A.. Moncada.
S. .  B iochem. Pharmacol .  32,  1353 (1983)  -  [28]  Hat tory .  Y. .
Kanno, M., Naunyn-Schmiedeberg's. Arch. Pharmacol. 329. 188
(1985)  -  t29 l  Douglas.  J .  S. ,  R idgway.  P. ,  Br ink .  C. .  J .  Phar-
macol. Exp. Ther. 202, |  (1977) - t30l Mil ls, J. E.. Widdicombe,
J. G., Br. J. Pharmacol. 39, 724 (1970) - [3 I  ]  Bert i .  F.,  Gall i ,  G..
Magni, F., Puglisi ,  L.,  Rossoni. G.. Vi l la, L..  in: Ginkgolides. P.,
Braquet  (ed. ) .  Vo l .  I ,  p .399,  J .  R.  Prous Sc ience,  Barce lona
(1988) - t32l Adcoch, J. J..  Garland, L. G., Moncada, S., Pros-
tag landins.  16,  179 (  1978)  -  t33 l  Adams I I I .  K.  G. .  L ichtenste in .
L .  M. .  Am.  Rev.  Resp.  Dis .  l3 l ,  8  (1985)

Correspondence: Prof. F. Berti, Department of Pharmacology,
Chemotherapy and Medical  Toxicology,  Univers i ty  of  Mi lan,
Via Vanvi te l l i .  32.  l -20129 Mi lan ( l ra lv)

Arzneim.-Forsch./Drug Res. 4{l  ( I I) ,  Nr. 9 (1990)
Bert i  et al.  -  Nímesulide1016


