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Nimesulide, a Nonsteroidal Anti-Inflammatory Drugo
Displays Antianaphylactic and Antihistaminic Activity
in Guinea-Pigs

F. Berti,l G. Rossoni,2 A. Buschi,t L.M. L'il la,2 Il. Robuschit and, O. Caratozzolol
I  f )epartment of  Pharmacology.  Chemotherapy and Medical  Toxicology,  Univers i ty  of  Mi lan.  Mi lan.  I ta ly
2 Inst i tute of  Pharmacological  Sciences,  Univers i ty '  of  Mi lan.  Mi lan.  I ta ly

Summary The nonsteroidal  ant i - inf lammatory compound nimesul ide (4-ni t ro-2-phenoxymethane sul-
fonani l ide) antagonises the ef fect  of  h istamine and inhib i ts  the re lease of  th is auîacoid dur ing
immunological  react ion in guinea-pigs.  The ant ih istaminic act iv i t ; "  of  n imesul ide.  studied in iso-
lated guinea-pig trachea. is specific for the Ht-receptor and is of a noncompetitive type. At a
concentrat ion of  I  x  l0-5 mol /L,  the potency of  n imesul ide is  near l ,v  hal f  that  of  mepyramine
(pyr i lamine)at  I  x  l0-6 mol /L.  Fufhermore,  unl ike indomethacin.  n imesul ide dose-dependent ly '
antagonises the ef fect  of  h istamine on ai rway resistance of  anaesthet ised guinea-pigs.  In act ivel )
ovalbumin-sensi t ised anaesthet ised guinea-pigs,  both nimesul ide and indomethacin s igni f icant ly
protected the animals from the fatal s)'stemic anaphylactic crisis. However, in perfused sensitised
guinca-pig lungs.  n imesul ide reduced the anaphylact ic  re lease of  h istamine in a concentrat ion-
dependcnt way.  whereas indomethacin,  in spi te of  i ts  inhib i tory potency on thromboxane 42
format ion.  potent iated the immune release of  h istamine.  The bronchoconstr ic t ion induced by
acetaldehy'de.  administered by aerosol  (2.5oh in sal ine) in sensi t ised anaesthet ised guinea-pigs,  was
substant ia l ly  reduced b"v both nimesul ide and mepyramine administered by inhalat ion and by
intravenous injection. These data further support the antihistaminic property of nimesulide and
also suggest a possible interference of the compound with the degranulation process of sensitised
mast cel ls  in response to acetaldehyde. In conclusion,  the capaci ty of  n imesul ide to contro l  the
immunological release of histamine and to attenuate its effect at the receptor level of the airway
smooth muscles of  the guinea-pig,  may have some therapeut ic re levance in pat ients wi th inf lam-
mation of the respiratory tract aggravated by' intolerance to aspirin-like drugs.

l r ' o ,  Ins t i tu te  o f  Car -

:a f fae le  Hosp i ta l .  v ia

Nimesulide (4-nitro-2-phenoxymethane sulfon-
ani l ide) has been selected from a number of meth-

ane sulfonanil ide compounds for i ts remarkable

anti- inf lammatory, antipyret ic and analgesic prop-

erties in a variety of pharmacological studies (Grant

et al.  1915, Swingle et al.  1976). The chemical

structure of this molecule contains a sulfonanil idic
function that has been reported to be a determin-
ant for both the efÎcacy and safety of nimesulide
in the control of the inf lammatory response (Rufer

et al.  1982: Vigdhal & Tukey 1977). The mech-
anism(s) of act ion of nimesulide is far lrom ful ly
elucidated in man, but is thought to involve a t is-
sue prostaglandin synthesis inhibit ion (Vigdhal &
Tukey 1977) and a reduction of superoxide-anion
generation by activated inf lammatory cel ls (Bevi-

lacqua et  a l .  1988:  Capsoni  e t  a l .  1987) .  The ther-
apeutic act ivi ty of nimesulide has been proven in
a large number of patients with rheumatic diseases
(Milvio 1984: Reiner 1982: Weissenbach l98l),  and
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satisfàctor)' results have been obtained with this
drug in the treatment of inflammatory disorders of
the respiratory tract. including chronic broncho-
pulmonary obstruct ions (Biscar in i  et  a l .  1988: Fi-
niguerra 19861 Reiner 1983).

Chemical mediators. derived from different
cellular sources. are known to be responsible for
inflammatory h,vperreactivity of the airways (Chung
1986: Raphael & Metcal f  1986) and. therefore.  the
use of anti-inflammatory' drugs. when possible,
represents an obligatory intervention in this lung
pathology (Cadeddu et al. 1988: Mantovani & Dal
Prà 1987). These pharmacological and clinical ob-
servations. particularly preliminary results ob-
tained in guinea-pigs whom nimesulide protected
f rom h is tamine- induced bronchoconst r i c t ion .
prompted an investigation into the capacity of this
drug to interfere with both the release and the ef-
fects of histamine in normalll and actively' sensi-
tised guinea-pigs.

I. Materials and Methods
l.l Anaesthetised Guinea-Pigs

Male Hartley guinea-pigs (350 + 40g body-
weight) were used for these experiments: they were
anaesthetised (ethylurethane 1.3 to 1.5 g/kg intra-
peritoneally) and intratracheal pressure (lTP) and
systemic BP were recorded (Konzett & Róssler
I 940), using Hewlett-Packard instrumentation.

As previously described (Rossoni et al. 1980).
guinea-pigs were also prepared for extracorporeal
circulation in order to detect an)' circulating
thromboxane A2- l ike mater ia l  (TXA:- lm).  using
the blood-bathed organ technique (Vane 1964). A
stream of arterial blood from the left carotid artery
superfused a helical strip of rabbit aorta (RbA)
treated overnight with a mixture of receptor ant-
agonists and indomethacin (3 pmol/L) [Gilmore et
al. 19681. The increase in ITP and blood TXA2-
lm caused by histamine (0.05 pmol/kg intraven-
ously) was studied in guinea-pigs treated with ni-
mesul ide (0.4,  0.8 and 1.6 rrmol/kg intravenously)
or indomethacin (1.6 pmol/kg intravenously)  3
minutes before challenge with the autacoid.

Guinea-pigs were also actively sensitised to ov-

albumin (100 mglkg in t raper i toneal ly  +  100 mg/

kg subcutaneous ly)  [P iper  & Vane 1969]  and 3
weeks later the animals were anaesthetised and
prepared as previousl,v described. Blood pressure,

ITP and b lood TXA2- lm measurements  were re-

corded. The anaphylactic response was elicited with

ovalbumin (5 mg/kg intravenously) in control
guinea-pigs and in groups of animals treated with

n imesul ide (1 .6 .  3 .2  and 6.4  pmol lkg in t raven-

ously) and indomethacin (6.4 pmol/kg intraven-

ously) 3 minutes before antigen chal lenge. The se-
verity of tTP changes was expressed as a percentage

of maximal bronchoconstr ict ion measured in con-

t ro l  an imals  (Dav ies & Johnston l97 l ) .

Bronchoconstr ict ion was aiso induced in ac-

t ively sensit ised guinea-pigs with acetaldehyde dis-

solved in sal ine at 2.5o/o. This solut ion was admin-

istered by aerosol at a f low rate of 0.1 ml/min. The

protective activi ty of nimesulide against acetalde-

h-vde-induced bronchoconstriction was studied.

Nimesulide and mepyramine were administered at

a dosage of 6.4 pmol/kg intravenously and by ne-

bul isat ion at a concentrat ion of 6.4 mmol/L x l0

minutes.

L2 Perfused Sensit ised Guinea-Pig Lungs

Ovalbumin-sensit ised guinea-pig lungs were

perfused through the pulmonar) artery with Krebs-

Henseleit  solut ion (37"C) at a f low rate of l0 ml/

min as previously reported (Bert i  et al.  1979). An-

aph;"lact ic shock was induced by bolus inject ion of

ovalbumin I mg in the perfusion system. In order

to demonstrate histamine and TXA2- l  m release

caused b.v the lung immunological response, the
pulmonary outflow superfused a terminal segment

of guinea-pig i leum (GPI) and RbA disposed in

cascade. These bioassay' tissues were treated with

a mixture of receptor antagonists. as reported above,
provided that the GPl-superfusion medium was

without the Hl-receptor antagonist mepyramine.

In this experiment, pulmonary perfusion pressure

was also monitored.

The total amount of histamine and TXA2-lm

released was measured in 5-minute perfusates col-
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Fig. 1. Effect of intravenous nimesulide and indomethacin ( I .6 pmol/kg) on changes induced by intravenous histamine (0.05

pmol/kg) in systemic blood pressure (BP), intralracheal pressure (ITP) and tension of blood-bathed rabbit aorta (RbA) in

anaesthetised guinea-pigs. Histamine was injected 3 and 20 minutes after nimesulide and indomethacin. In contrast to in-

domethacrn. nimesulide markedly reduced the bronchoconstriction caused by histamlne.

I
Histamine

-
l ndomethac tn

lected immediately after challenge of the lungs with

the specific antigen.
Histamine was bioassayed in GPI preparations

(Berti et al. 1988; Levi 1972), whereas TXA2 was

determined by radioimmunoassay of its stable me-

tabolite thromboxane 82 (TXBz) [Simmons et al.

19831. The anti-anaphylactic activity of nimesulide
( l  x  t0 -6 ,3  x  10-6 ,  I  x  lO-s  mol /L )  was  com-
pared with that of indomethacin (3 x l0-7, I x

l0-7, 3 x 10-6 mol/L) in different lung prepara-

tions. These treatments were started l5 minutes

before antigen and lasted for l0 minutes.

1.3 Isolated Guinea-Pig Trachea

The antihistaminic activity of nimesulide and

indomethacin was examined in guinea-pig trachea
(GPT) prepared as a helical strip and mounted in

I
Histamine

-

I
H is tamine

a lOml organ bath containing the Krebs-Henseleit

solution (37"C) gassed with a mixture of 95% oxy-
gen and 5% carbon dioxide. Tissues were allowed

to equilibrate for I hour under a resting tension of

lg. Changes of smooth muscle tonus were meas-

ured with an isometric force-transducer connected

to a pen-recorder.
Concentration-response curves to histamine

(from 1.5 x 10-6 to 4 x lO-a mol/L) and acetyl-

choline (from 3 x l0-8 6 2 x 10-6 mol/L) were

constructed in the presence of mepyramine ( I x

10-6 mol/L), nimesutide (1 x l0-5 mol/L) and in-

domethacin (l x l0-5 mol/L).

1.4 Drugs Used

The drugs used were as follows: histamine

dihydrochloride; acetylcholine bromide; mepyra-

mine maleate; atropine sulfate; acetaldehyde; in-

F

-
Nimesu l ide
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Tab le  l .  Peak  e f fec t  o f  n imesu l idea and indomethac in  on  hrs r

o f  b lood-bathed rabb i t  aor ta  (RbA)a  in  anaes the t ised  gu inea

:ne- induced increases in int ratracheal  pressure ( lTP) and contract ion

;s.  Mean values r ,  SEM of  10 animals

Treatment
(smol/kg lV)

ITP (cm H2O) % inh ib i t ion RbA ( tens ion  in  mg)D o /o  inh ib i t ion

Control
Histamine 0.05
Nimesul ide 0.4 *  h istamine
Nimesul ide 0.8 + histamine
Nimesul ide ' l  .6 + histamine
Indomethacin 1.6 + histamine

4.25 + 0.02
19.47 r- 0.82
' t6 .15  +  0 .54
12.62 *  0.77
8.96 *  0.46

1 8 . 4 5  +  1 . 0 2

21.8
44.8

69.0
o . l

18 . ' l

53 .0
92.7
88.6

1 5 * 2
909 .t 28
747 + 31
435 + 29

80 + '13

1 1 7  +  I

a ED5e = 0.92 (0.88-0.97) pmol/kg lV for  ITP; EDso = 0.75 (0.73-0.78) pmol/kg lV for  RbA.

b Rest ing tension of  b lood superfused RbA was 2.12 + 0.179.
Abbreviations; lV = intravenously; EDso = effective dose of Cruq to inhibit 50% of the histamine-induced response

domethacin and ovalbumin grade V; nimesulide:
and [3H] TXBz.

2. Results
2.1 Anaesthetised Guinea-Pigs

The bolus injection of histamine (0.05 pmol/kg
intravenously) to anaesthetised guinea-pigs (artif i-
cially venti lated) brought about a prompt increase
in ITP and a fall in BP. This bronchoconstrictive
effbct lasted 90 seconds and was accompanied by
an increase in circulating TXA2-lm as monitored
by a marked contraction of blood superfused RbA
(f ie.  l ) .

Nimesulide dose-dependently antagonised the

changes induced by histamine on ITP. BP and ten-

sion of RbA (f ig. l :  table I).  In contrast. indo-

methacin. in spite of i ts capacity to signif icantl-v

inhibit  the etTects of histamine on BP and RbA

tension ( increased generation of TXA2-lm), did not

modify the bronchoconstr ict ive effect of this au-

tacoid (f ìg. l :  table I).  In these experiments. ni-

mesulide and indomethacin at a dose of 1.6 pmoll

kg intravenously were both ineffect ive against

bronchoconstr ict ion and fal l  in BP as a result of

acetylchol ine (0.1 pmol/kg intravenousl l ' ) .

The chal lenge with the specif ic antigen (ovalbu-

min 5 mg/kg intravenously) in anaesthetised sen-

Table ll. Peak effect of nimesulidea and indomethacin on bronchoconstriction and generation of thromboxane A2-like material in-

duced by ovalbumin (5 mg/kg intravenously) in actively sensitised anaesthetised guinea-pigs. Drugs were iniected 3 minutes before

ovalbumin.  Mean values -È SEM of  8 animals

Treatment
(gmol/kg lV)

ITP ('k max. overflow) % inh ib i t ion RbA ( tensron  in  mg)D % inh ib i t ion

Control
Ovalbumin
Nimesul ide 1.6 + ovalbumin
Nimesul ide 3.2 + ovalbumin
Nimesul ide 6.4 + ovalbumin
Indomethacin 6.4 + ovalbumin

0
100
7 6  +  1 . 9
44  +  1 .7
20  *  1 .4
37 r 3.0

24
56
80
63

33.8
62.1
93.7
86.9

2 5 + 3
2585 t 83
1720 't- 49
995 + 37
1 8 5  *  1 7
360 r 29

a ED5e = 2.95 (2.65-3.27) pmol/kg lV for  ITP; ED56 = 2.36(2.14-2.60) pmol/kg lV for  RbA.

b Rest ing tension of  b lood superÍused RbA was 2.16 t  0.159.

Abbreviations; ITP = intratracheal pressure; RbA = rabbit aorta; lV = intravenously; EDso = effective dose of drug to inhibit 50% of

the ovalbumin- induced resoonse.
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s ton  rn  mg)b % inhibit ion

:::il f 
*.rrre (rrp) and conrractionnrmals sit ised guinea-pigs caused a severe and irreversible

bronchoconst r ic t ion assoc ia ted wi th  a  progress ive

ta l l  in  BP.  Th is  pronounccd immunolog ica l  reac-

t ion rvas a lso markcd b1 'a  susta ined cont ract ion o f

blood-bathed RbA. indicating that TXA2- I m was

slronglv contr ibuting to the anaphl ' lact ic cr isis (table

I I ) .  In  fac t .  the cont ro l  an imals  d ied wi th in  8  to  l0

m inu tes .

Nimesul ide admin is tered in t ravenous ly '  3  min-

utes before antigen induced a clear cut protection

against the anaphylactic response of the guinea-pigs

(table II) .  The protective ef lect of nimesulide was

dose-dependent and, at a dose of 6.4 pmollkg

intravenously. was approximately 20olo more po-

tent  than indomethac in  (6 .4  pmol /kg in t raven-

ously) in preventing the increase in ITP (table II) .

Animals treated with both nimesulide and indo-

methacin were st i l l  al ive 50 minutes after ovalbu-

min admin is t ra t ion.

Administrat ion of acetaldehyde by inhalat ion
(2.5o/o solut ion for 2 minutes) to anaesthetised sen-

srt ised guinea-pigs resulted in a prompt and well

maintained increase in ITP without any signif icant

changes in BP (f ig. 2). This effect of acetaldehyde

on airway resistance was only minimally affected

by at rop ine (1 .5  pmol /kg in t ravenous ly)  but  was

very  sens i t ive  to  the H1-rec€ptor  antagonis t  me-

py'ramine. which. when administered by aerosol (6.4

mmol /L  x  l0  minutes)  and in t ravenous l -v  (6 .4

pmol/kg), reduced the bronchoconstr ict ive efTect

induced b-v" acetaldehl'de b-'" 680/o and 580/0, respec-

t ive l -v .  S imi lar  resu l ts  were obta ined wi th  n ime-

sul ide administered by aerosol at a concentrat ion

of  6 .4  mmol /L  X l0  minutes (540/o inh ib i t ion)  and

by intravenous inject ion at a dose of 6.4 pmol/kg

(390/o inh ib i t ion)  t f ig .  21.

2.2 Perfused Sensit ised Guinea-Pig Lungs

When ovalbumin ( l  mg) was injected through

the sensit ised lungs. a signif icant increase in per-

fusion pressure and a concomitant release in the

pulmonar-v  e fTìuent  o f  h is tamine and TXA2- lm

were observed. This phenomenon was indicated b-v

a notable increase in both GPI and RbA tension

set up in cascade under the lungs.

1 8 . 1
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88.6

ì
€
q)
>  ' t n
o v v

i(ú
E
\o  20
o '

.
F

duced response

'ndently, 
antagonised the

nlne on ITp,  Bp and ten-
lc  I ) .  In  cont ras l .  indo_
capacit l ,  to signif icantlv
am ine  on  Bp  and  RbA

ln : f  TXA:_l, ir) ,  oio nor
rc t rve e f fcc t  o f  f  h is  au_
these cxper iments .  nr -

r  a t  a  dose of  1 .6  pmol t
r th  inef fec t i r  e  uguinr r
t t  r n  Bp  as  a  resu l l  o f
rn trav'enously.).
rcc i f ic  ant igen (ova lbu_
r  tn  anaes lhet ised sen_

boxane A2like material in-
I Injected 3 mrnutes before

Control  Nimesul ide MePvramtne

I  = 6.4 smol/kg rntravenously
n = 6.4 mmol/L inhaled

Fig.  2.  Protect ive act i r i t l  of  n intesul ide and meplraminc

againsl  bronchoconstr ic t ion induced b1 inhalat ion of  acetal -

dehyde in anaesthet ised ovalbumin-sensi t ised guinea-prgs.

Columns represent mean values at  the pcak el fect  (  t  SEM)

of 6 experiments. ITP = intratracheal pressure. For compar-

isons. a paired Student's t-test \\ 'as used. Diflerenccs r'.t con-

t ro l  wcre highl-" -  s igni f icant  (p < 0.01).

The results obtained with this series of experi-

ments. reported in fìgure 3. clearly indicate that the

immunological release of histamine is diminished

b-v nimesulide and increased br indomethacin.

However. in order to avoid the efîects of relaxant

substances on GP[, the total amount of histamine

and TX82 released in the pulmonary outf low (5-

minute col lect ion) was deîermined in groups of

lungs perfused with various concentrat ions of both

nimesulide and indomethacin. As reported in tablc

I I I .  whereas n imesul ide caused a concent ra t ion-

dependent reduction in histamine release. indo-

methacin was shown to potentiate the secretion of

this autacoid.

The generat ion o f  TXB2 dur ing the immuno-

logical response of the lungs was signif icantl ,v at:

fected b-v the 2 compounds. Nevertheless. indo-

methacin was more potent than nimesulide in

reduc ing the immune TX82 re lease.  and th is  resu l t

ref lects the dif ferent potencies of the 2 anti- inf lam-

matory compounds in affect ing arachidonic acid

cy'clo-oxygenase enz-vmes. Moreover, the pro-

n l b
Y I % inh ib i t ion

33 .8
62.1
q ? 7

86 .9

f  drug to rnhib i t  50% of
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nounced increase in perfusion pressure obtained

during the lung anaphylactic response was linked

to arachidonic acid metabolites formed via pros-
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Fig. 3. changes in perfusion pressure (PP), resting tension of guinea-pig ileum (GPI) and rabbit aorta (RbA) during ana-

phylactic response in sensitised perfused guinea-pig lungs in control, nimesulide- (3 pmol/L) and indomethacin- (3 rrmol/L)

treated preparatrons. oA = injection of ovalbumin lmg through the perfused lungs. columns represent mean values at the

peak effect ( t sEM) of g experiments. Difrerences between control. nimesulide- and indomethacin-treated preparations were

stat is t ical ly  h ighl-v s igni f icant  (p < 0 '01) '

taglandin G/H synthetase' since the phenomenon

correlated well with the vasoactive TXA2-lm

generation.

Table ll l. Effect of nimesulide (NlM)a and indomethacin (INDO)b on histamine and thromboxane Bz (TXBz) release during the ana-

phyractrc response rn 10 ovarbumin-sensitised perfused guinea-pig lungs. Perfusion with NIM and lNDo started 15 minutes before
^^anc + Qtri , / l

;;:;;;;;^ì;"r. 
", 

1mg) and rasted for 10 minutes after antigen chailenge. Varues are means t sEM

Histamine (pglS min) "/o inhibition TXB2 (ng/S min) % inhibit ion
Treatment
(pmol/L)

Control
Ovalbumin
Nimesul ide 1 *  ovalbumin

Nimesul ide 3 + ovalbumin

Nimesul ide 10 *  ovalbumin

lndomethacin 0.3 + ovalbumin

lndomethacin 1 * ovalbumin

lndomethacin 3 * ovalbumin

N D
25.0
1 9 . 1
12.8

5 .3
30.5
38.4
45.3

1 . 3
1 . 1
1 . 7

0.4
1 . 5

0 .8
2.3

23.6
48.6
78.9

+21.9
+53.4
+ 8 1 . 1

ND
2691
2094
1441

654
1 8 1  1

973
452

+ 9 9
+ 6 5
+ 8 9
+ 6 1

+  1 0 1
+ 5 7
+ 2 3

22.6
46.5
75.7

32.7
63.8
83.2

+

+

+

+

-t-

+

+

a EC5e = 3.06 (2.59-3.62) pmol/L for histamine. ECso = 3.35 (2'90-3'88) pmol/L for TX82'

b ECso = 0.89 (0.67-1.17) pmol/L for  h istamine.ECso = 0.62 (O'51-0 '74) pmol/L for  TX82'

;;;:,,;; 
""ri 

rr*'',i,;: ;;:;o"t""t"or"; ECso = errective concsntration or drus to inhibit 50% or the ovalbumin-induced

response; 4 = o/o potentiation of the ovalbumin-induced response'
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Indomethac tn 2.3 Isolated Guinea-Pig Trachea

The abil ity of nimesulide to interfere with hist-
amine H t -receptor activation was evaluated in hel-
ical strips of guinea-pig trachea. When concentra-
lion-response curves for histamine were repeated
in the presence of  n imesul ide ( l  x l0-s mol/L),  a
significant shift on the right was obtained. At the
nme concentration, indomethacin did not modif-v
the eflect of histamine on tracheal smooth muscle

lfie. 4).

- The antihistaminic activity of nimesulide is of
I noncompetitive type, since maximal response of
:he tracheal tissue to histamine was not achieved
n the presence of this antagonist (fig. a). More-
)ver. this effect of nimesulide was rather selective.

3. Discussíon

The results obtained with these experiments in-

dicate that nimesulide. a well  establ ished anti-
inf lammatory compound (Capsoni et al.  I987; Vig-

dhal & Tukey 1977). displays both antihistaminic
and antiasthmatic act ivi ty. The antihistaminic ac-
t ivi ty, which is signif icantly (approximately 80
times) less potent than that of mepyramine on iso-
lated guinea-pig trachea. is raîher specific for hist-

amine-Hl receptors and is characterised by a non-
competit ive mechanism of act ion. This somewhat
unexpected eflect of an anti-inflammatory com-
pound has also been confirmed in mult iphasic
positive inotropic response to histamine mediated
by Hl-receptors in guinea-pig left  atr ia (data not
shown). These in vitro findings are further sub-
stantiated by the antihistaminic act ivi ty of nime-
sulide observed in anaesthetised guinea-pigs. In this
series of studies, nimesulide antagonised the in-
crease in airway resistance caused by histamine,

I

î
OA

r and rabbit aorta (RbA) during anSince concentration-response curves of the tracheal
nol/L) and indoinetn.lt]"".]: 

iT'flr..purutions to acetylcholine were not modified by'o lumns represent mean values at  th,  .  
'

domethacin-treated pr.pu*,ion. *.rhit anti-inflammatory drug'

rthetase, since the Phenomeno
vith the vasoactive TXA2-lr

rxane 82 (TXB2) release during the an

llM and INDO started 15 minutes befo

;ans + SEM

i2 (ng/S min) "/o inhibit ion

1  x  10 -6 1 x 1 0 - 5  1 x 1 0 - 4

Histamine (mol /L)

1  x  10 -3

: lg. 4. Concentration-respons€ cufles for hi$amine alone (conlrol; a) and in lhe pres€nce of nimesulide (l x I0 5 mol/Lì

io inhibit SO% ot th€ ovatbuminìndud). indomelhacin (l x l0-5 mol/L; tr) and mepyramine (l x l0-5 mol/L; l) in isolaled guinea-pig trachea (GPT). Poinrs
re means ( t  SEM) of  5 exper iments.  Dose rat io (DR) and f iducia l  l imi ts (95%) for  mepyramine and indomethacin were

4 7 5'-()
(!

o

à 5 0È

s
F

* 2 5

22 .6
46.5
75.7

32.7
63.8
83.2

1 - l ' 9 9
4 + 6 5
' t  + 8 9

4 + 6 1

1 + '101

3 + 5 7
2 + 2 3

E3 (3.51 to 4.19), and 0.87 (0.80 ro 0.95), respecrively. The DR for nimesulide was nor calculared.
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whereas indomethacin was ineffect ive in spite of

i ts abi l i t l  to impair cyclo-oxygenase enz)'mes to-

gether with a marked reduction in TXA2-lm gen-

eration. I t  is well  known that the bronchoconstr ic-

t ive efîect of histamine in gurnea-pigs is due

primari ly to act ivat ion of H1-receptors (Douglas et

al. 1977) as well as the vagal reflex discharge on

the airway smooth muscles (Mil ls & Widdicombe

1970). TXA2-lm generation induced by histamine

does not seem to contr ibute signif icantly to the in-

crease in lung resistance (Rossoni et al.  1980), but

it appears primarily to affect the pulmonary vas-

culature, since the inhibited biosynthesis of TXA2-

lm induced by the 2 anti- inf lammatory compounds

resulted in a reduction in pulmonary perfusion

pressure.

Another point of interest emerging from these

experiments is the capacity of nimesulide to affect

systemic anaphylactic crisis. an irreversible reac-

tion widely occurring because of the release of hist-

amine, together with other l ipidic mediators from

sensit ised mast cel ls in dif ferent organs of guinea-

pigs such as lungs and heart (Bert i  et al.  1988). The

protective mechanism(s) of nimesulide differs from

that of indomethacin. as evidenced by the opposite

effects of the 2 compounds on histamine release

during anaphylaxis. In fact, nimesulide decreases

the immunological release of histamine in perfused

lungs, whereas indomethacin potentiates i t .  In this

regard, i t  has been reported (Adcock et al.  1978)

that the potentiat ing mechanism of indomethacin

on histamine release involves the lack of synthesis

of relaxing prostaglandins and the generation of

arachidonic acid metaboli tes, dif ferent from leu-

kotr ienes. which faci l i tate histamine release. Sim-

i lar ly. ' in-vitro'  preparation of sensit ised human

bronchus containing cyclo-oxygenase enz)'me ac-

t ivi ty inhibited by indomethacin responded to an

increase in sn:ooth muscle contraction and en-

hancement of histamine release when undergoing

specif ic antigen chal lenge (Adams & Lichtenstein

1 9 8 5 ) .

The bronchoconstrictive effect of acetaldehyde

in sensit ised guinea-pigs deserves comment. This

phenomenon, which does not occur in nonsensi-

t ised animals. seems to indicate a st imulatory ef-

fèct of acetaldehyde (direct or indirect via aflerent

sensory frbres) on sensit ised mast cel ls ly ' ing on the

luminal mucosa. with a considerable release of

histamine among the other mediators. The protec-

t ive activi ty observed in this series of experiments

could be 2-fold: firstly. interference of the com-

pound with histamine release, as also observed in

sensitised perfused lungs and, secondly, blockade

of the airway H1-histamine receptors, as observed

in isolated trachea. The mechanism(s) whereby ni-

mesulide inhibits histamine release remains un-

clear and the possibi l i ty that this compound or i ts

4-hydroxymetaboli te (Capsoni et al.  1987) may

have impaired the early secretory events at the

membrane level of the sensit ised mast cel ls should

be investigated. Whatever the mode of act ion, the

finding that nimesulide may control immunologi-

cal secretion of histamine while also attenuating

the effect of this mediator at the receptor site pro-

vides evidence of an unusual pharmacological pro-

fìle for a nonsteroidal anti-inflammatory com-

pound. This may be of therapeutic relevance in

patients affected by lung inflammation and those

with a history of allergic bronchial obstruction.
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