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

F. Berti,! G. Rossoni,®> A. Buschi,! L.M. Villa,> M. Robuschi! and O. Caratozzolo!

I Department of Pharmacology. Chemotherapy and Medical Toxicology, University of Milan. Milan. Italy
2 Institute of Pharmacological Sciences, University of Milan, Milan, Italy

Summary

The nonsteroidal anti-inflammatory compound nimesulide (4-nitro-2-phenoxymethane sul-
fonanilide) antagonises the effect of histamine and inhibits the release of this autacoid during
immunological reaction in guinea-pigs. The antihistaminic activity of nimesulide. studied in iso-
lated guinea-pig trachea. is specific for the Hi-receptor and is of a noncompetitive type. At a
concentration of 1 X 10~% mol/L, the potency of nimesulide is nearly half that of mepyramine
(pyrilamine) at 1 X 10~% mol/L. Furthermore, unlike indomethacin. nimesulide dose-dependently
antagonises the effect of histamine on airway resistance of anaesthetised guinea-pigs. In actively
ovalbumin-sensitised anaesthetised guinea-pigs, both nimesulide and indomethacin significantly
protected the animals from the fatal systemic anaphylactic crisis. However, in perfused sensitised
guinca-pig lungs, nimesulide reduced the anaphylactic release of histamine in a concentration-
dependent way, whereas indomethacin, in spite of its inhibitory potency on thromboxane A»
formation, potentiated the immune release of histamine. The bronchoconstriction induced by
acetaldehyde. administered by aerosol (2.5% in saline) in sensitised anaesthetised guinea-pigs, was
substantially reduced by both nimesulide and mepyramine administered by inhalation 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 cells in response to acetaldehyde. In conclusion, the capacity of nimesulide to control 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 therapeutic relevance in patients with inflam-
mation of the respiratory tract aggravated by intolerance to aspirin-like drugs.

Nimesulide (4-nitro-2-phenoxymethane sulfon-
anilide) has been selected from a number of meth-
ane sulfonanilide compounds for its remarkable
anti-inflammatory, antipyretic and analgesic prop-
erties in a variety of pharmacological studies (Grant
et al. 1975; Swingle et al. 1976). The chemical
structure of this molecule contains a sulfonanilidic
function that has been reported to be a determin-
ant for both the efficacy and safety of nimesulide
in the control of the inflammatory response (Rufer

et al. 1982; Vigdhal & Tukey 1977). The mech-
anism(s) of action of nimesulide is far from fully
elucidated in man, but is thought to involve a tis-
sue prostaglandin synthesis inhibition (Vigdhal &
Tukey 1977) and a reduction of superoxide-anion
generation by activated inflammatory cells (Bevi-
lacqua et al. 1988: Capsoni et al. 1987). The ther-
apeutic activity of nimesulide has been proven in
a large number of patients with rheumatic diseases
(Milvio 1984; Reiner 1982; Weissenbach 1981), and
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satisfactory results have been obtained with this
drug in the treatment of inflammatory disorders of
the respiratory tract, including chronic broncho-
pulmonary obstructions (Biscarini et al. 1988: Fi-
niguerra 1986; Reiner 1983).

Chemical mediators. derived from different
cellular sources. are known to be responsible for
inflammatory hyperreactivity of the airways (Chung
1986; Raphael & Metcalf 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
Pra 1987). These pharmacological and clinical ob-
servations, particularly preliminary results ob-
tained in guinea-pigs whom nimesulide protected
from histamine-induced bronchoconstriction,
prompted an investigation into the capacity of this
drug to interfere with both the release and the ef-
fects of histamine in normally and actively sensi-
tised guinea-pigs.

1. Materials and Methods
1.1 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 (ITP) and
systemic BP were recorded (Konzett & Rossler
1940), using Hewlett-Packard instrumentation.

As previously described (Rossoni et al. 1980),
guinea-pigs were also prepared for extracorporeal
circulation in order to detect any circulating
thromboxane A»>-like material (TXA»-1m), 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 umol/L) [Gilmore et
al. 1968). The increase in ITP and blood TXA;-
Im caused by histamine (0.05 pmol/kg intraven-
ously) was studied in guinea-pigs treated with ni-
mesulide (0.4, 0.8 and 1.6 umol/kg intravenously)
or indomethacin (1.6 wumol/kg intravenously) 3
minutes before challenge with the autacoid.
Guinea-pigs were also actively sensitised to ov-

albumin (100 mg/kg intraperitoneally + 100 mg/
kg subcutaneously) [Piper & Vane 1969] and 3
weeks later the amimals were anaesthetised and
prepared as previously described. Blood pressure,
ITP and blood TXA»-Im 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
nimesulide (1.6, 3.2 and 6.4 umol/kg intraven-
ously) and indomethacin (6.4 umol/kg intraven-
ously) 3 minutes before antigen challenge. The se-
verity of ITP changes was expressed as a percentage
of maximal bronchoconstriction measured in con-
trol animals (Davies & Johnston 1971).

Bronchoconstriction was also induced in ac-
tively sensitised guinea-pigs with acetaldehyde dis-
solved in saline at 2.5%. This solution was admin-
istered by aerosol at a flow rate of 0.1 ml/min. The
protective activity of nimesulide against acetalde-
hyde-induced bronchoconstriction was studied.
Nimesulide and mepyramine were administered at
a dosage of 6.4 umol/kg intravenously and by ne-
bulisation at a concentration of 6.4 mmol/L X 10
minutes.

1.2 Perfused Sensitised Guinea-Pig Lungs

Ovalbumin-sensitised guinea-pig lungs were
perfused through the pulmonary artery with Krebs-
Henseleit solution (37°C) at a flow rate of 10 ml/
min as previously reported (Berti et al. 1979). An-
aphylactic shock was induced by bolus injection of
ovalbumin Img in the perfusion system. In order
to demonstrate histamine and TXA»-Im release
caused by the lung immunological response, the
pulmonary outflow superfused a terminal segment
of guinea-pig ileum (GPI) and RbA disposed in
cascade. These bioassay tissues were treated with
a mixture of receptor antagonists. as reported above,
provided that the GPIl-superfusion medium was
without the Hj-receptor antagonist mepyramine.
In this experiment, pulmonary perfusion pressure
was also monitored.

The total amount of histamine and TXA;-Im
released was measured in 5-minute perfusates col-
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Fig. 1. Effect of intravenous nimesulide and indomethacin (1.6 umol/kg) on changes induced by intravenous histamine (0.05
umol/kg) in systemic blood pressure (BP), intratracheal 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-
domethacin, nimesulide markedly reduced the bronchoconstriction caused by histamine.

lected immediately after challenge of the lungs with
the specific antigen.

Histamine was bioassayed in GPI preparations
(Berti et al. 1988; Levi 1972), whereas TXA; was
determined by radioimmunoassay of its stable me-
tabolite thromboxane B, (TXB») [Simmons et al.
1983]. The anti-anaphylactic activity of nimesulide
(1 x 1076, 3 x 10-6, 1 X 1075 mol/L) was com-
pared with that of indomethacin (3 X 1077, 1 X
10-7, 3 x 106 mol/L) in different lung prepara-
tions. These treatments were started 15 minutes
before antigen and lasted for 10 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

a 10ml 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 107¢ to 4 x 10~% mol/L) and acetyl-
choline (from 3 X 10-8 to 2 X 10-¢ mol/L) were
constructed in the presence of mepyramine (1 X
10-6 mol/L), nimesulide (1 X 105 mol/L) and in-
domethacin (1 X 10~5 mol/L).

1.4 Drugs Used

The drugs used were as follows: histamine
dihydrochloride; acetylcholine bromide; mepyra-
mine maleate; atropine sulfate; acetaldehyde; in-
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Table |. Peak effect of nimesulide? and indomethacin on his:
of blooa-bathed rabbit aorta (RbA)2 in anaesthetised guinea-

‘ne-induced increases in intratracheal pressure (ITP) and contraction
:s. Mean values = SEM of 10 animals

Treatment ITP (cm H20) % inhibition RbA (tension in mg)P % inhibition
(umol/kg V)

Control 4.25 = 0.02 15 + 2

Histamine 0.05 19.47 + 0.82 909 + 28

Nimesulide 0.4 + histamine 16.15 + 0.54 21.8 747 + 31 18.1
Nimesulide 0.8 + histamine 1262 + 0.77 448 435 + 29 53.0
Nimesulide 1.6 + histamine 8.96 + 0.46 69.0 80 + 13 927
Indomethacin 1.6 + histamine 18.45 + 1.02 6.7 117 = 8 88.6

a EDsp = 0.92 (0.88-0.97) umoi/kg IV for ITP; EDsg = 0.75 (0.73-0.78) umol/kg IV for RbA.

b Resting tension of blood superfused RbA was 2.12 + 0.17g.

Abbreviations: IV = intravenously; EDsg = effective dose of crug to inhibit 50% of the histamine-induced response.

domethacin and ovalbumin grade V: nimesulide;
and [?H] TXB-.

2. Results
2.1 Anaesthetised Guinea-Pigs

The bolus injection of histamine (0.05 umol/kg
intravenously) to anaesthetised guinea-pigs (artifi-
cially ventilated) brought about a prompt increase
in ITP and a fall in BP. This bronchoconstrictive
effect lasted 90 seconds and was accompanied by
an increase in circulating TXA»-1m as monitored
by a marked contraction of blood superfused RbA
(fig. 1).

Nimesulide dose-dependently antagonised the
changes induced by histamine on ITP. BP and ten-
sion of RbA (fig. I; table I). In contrast, indo-
methacin. in spite of its capacity to significantly
inhibit the etfects of histamine on BP and RbA
tension (increased generation of TXA»>-1m), did not
modify the bronchoconstrictive effect of this au-
tacoid (fig. 1; table I). In these experiments, ni-
mesulide and indomethacin at a dose of 1.6 umol/
kg intravenously were both ineffective against
bronchoconstriction and fall in BP as a result of
acetylcholine (0.1 umol/kg intravenously).

The challenge with the specific antigen (ovalbu-
min 5 mg/kg intravenously) in anaesthetised sen-

Table Il. Peak effect of nimesulide? and indomethacin on bronchoconstriction and generation of thromboxane Ax-like material in-
duced by ovalbumin (5 mg/kg intravenously) in actively sensitised anaesthetised guinea-pigs. Drugs were injected 3 minutes before

ovalbumin. Mean values + SEM of 8 animals

Treatment ITP (% max. overflow) % inhibition RDA (tension in mg)P % inhibition
(umol/kg V)

Control 0 25+ 3

Ovalbumin 100 2585 + 83

Nimesufide 1.6 + ovalbumin 76 + 1.9 24 1720 + 49 338
Nimesulide 3.2 + ovalbumin 44 = 17 56 995 + 37 62.1
Nimesulide 6.4 = ovalbumin 20 = 1.4 80 185 + 17 93.7
Indomethacin 6.4 + ovalbumin 37 = 3.0 63 360 = 29 86.9

a EDsg = 2.95 (2.65-3.27) umol/kg IV for ITP; EDsg = 2.36 (2.14-2.60) umol/kg IV for RbA.

b Resting tension of blood superfused RbA was 2.16 + 0.15g.

Abbreviations: ITP = intratracheal pressure; RbA = rabbit aorta; IV = intravenously; EDsg = effective dose of drug to inhibit 50% of

the ovalbumin-induced response.
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(ITP) ang . . . . .
contraction gjyjsed guinea-pigs caused a severe and irreversible

bronchoconstriction associated with a progressive
tall in BP. This pronounced immunological reac-
tion was also marked by a sustained contraction of
blood-bathed RbA. indicating that TXA>-Im was
strongly contributing to the anaphylactic crisis (table
11). In fact. the control animals died within § to 10
minutes.

Nimesulide administered intravenously 3 min-
utes before antigen induced a clear cut protection
against the anaphylactic response of the guinea-pigs
(table II). The protective effect of nimesulide was
dose-dependent and, at a dose of 6.4 pmol/kg
intravenously, was approximately 20% more po-
tent than indomethacin (6.4 pmol/kg intraven-
ously) in preventing the increase in ITP (table II).
Animals treated with both nimesulide and indo-
methacin were still alive 50 minutes after ovalbu-
min administration.

Administration of acetaldehyde by inhalation
(2.5% solution for 2 minutes) to anaesthetised sen-
sitised guinea-pigs resulted in a prompt and well
maintained increase in ITP without any significant
changes in BP (fig. 2). This effect of acetaldehyde
on airway resistance was only minimally affected
by atropine (1.5 umol/kg intravenously) but was
very sensitive to the Hjy-receptor antagonist me-
pyramine. which, when administered by aerosol (6.4
mmol/L X 10 minutes) and intravenously (6.4
umol/kg), reduced the bronchoconstrictive effect
induced by acetaldehyde by 68% and 58%. respec-
tively. Similar results were obtained with nime-
sulide administered by aerosol at a concentration
of 6.4 mmol/L X 10 minutes (54% inhibition) and
by intravenous injection at a dose of 6.4 umol/kg
(39% inhibition) {fig. 2].

2.2 Perfused Sensitised Guinea-Pig Lungs

When ovalbumin (Img) was injected through
the sensitised lungs. a significant increase in per-
fusion pressure and a concomitant release in the
pulmonary effluent of histamine and TXAj-1m
were observed. This phenomenon was indicated by
a notable increase in both GPI and RbA tension
set up in cascade under the lungs.

507
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Fig. 2. Protective activity of nimesulide and mepyramine
against bronchoconstriction induced by inhalation ot acetal-
dehyde in anaesthetised ovalbumin-sensitised guineca-pigs.
Columns represent mean values at the peak etfect (+ SEM)
of 6 experiments. ITP = intratracheal pressure. For compar-
isons. a paired Student’s t-test was used. Differences vs con-
trol were highly significant (p < 0.01).

The results obtained with this series of experi-
ments, reported in figure 3, clearly indicate that the
immunological release of histamine is diminished
by nimesulide and increased by indomethacin.
However, in order to avoid the effects of relaxant
substances on GPI, the total amount of histamine
and TXB; released in the pulmonary outflow (5-
minute collection) was determined in groups of
lungs perfused with various concentrations of both
nimesulide and indomethacin. As reported in table
[1I. whereas nimesulide caused a concentration-
dependent reduction in histamine release. indo-
methacin was shown to potentiate the secretion of
this autacoid.

The generation of TXB> during the immuno-
logical response of the lungs was significantly af-
fected by the 2 compounds. Nevertheless. indo-
methacin was more potent than nimesulide in
reducing the immune TXB> release, and this result
reflects the different potencies of the 2 anti-inflam-
matory compounds in affecting arachidonic acid
cyclo-oxygenase enzymes. Moreover, the pro-
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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 umol/L) and indomethacin- (3 umol/L)
treated preparations. OA = injection of ovalbumin 1mg through the perfused lungs. Columns represent mean values at the
peak effect (= SEM) of 8 experiments. Differences between control, nimesulide- and indomethacin-treated preparations were

statistically highly significant (p < 0.01).

nounced increase in perfusion pressure obtained taglandin G/H synthetase, since the phenomenon
during the lung anaphylactic response was linked correlated well with the vasoactive TXAz-lm
to arachidonic acid metabolites formed via pros- generation.

Table lll. Effect of nimesulide (NIM)2 and indomethacin (INDO)® on histamine and thromboxane Bp (TXB2) release during the ana-
phytactic response in 10 ovalbumin-sensitised perfused guinea-pig lungs. Perfusion with NIM and INDO started 15 minutes before
ovalbumin (bolus of 1mg) and lasted for 10 minutes after antigen challenge. Values are means * SEM

Treatment Histamine (xg/5 min) % inhibition TXB2 (ng/5 min) % inhibition
(umol/L)

Control ND ND

Ovalbumin 25.0 + 1.3 2691 + 99

Nimesulide 1 + ovalbumin 19.1 = 1.1 23.6 2094 + 65 22.6
Nimesulide 3 + ovalbumin 128 + 1.7 48.6 1441 + B89 46.5
Nimesulide 10 + ovalbumin 53+ 04 789 654 + 61 757
indomethacin 0.3 + ovaibumin 305 £ 1.5 +21.9 1811 + 101 32.7
Indomethacin 1 + ovalbumin 384 + 0.8 +53.4 973 + 57 63.8
Indomethacin 3 + ovalbumin 453 + 2.3 +81.1 452 + 23 83.2

a ECsp = 3.06 (2.59-3.62) umol/L for histamine. ECsg = 3.35 (2.90-3.88) umol/L for TXBa2.

b ECsg = 0.89 (0.67-1.17) umol/L for histamine. ECso = 0.62 (0.51-0.74) umol/L for TXBa.

Abbreviations and symbols: ND = nondetectable; ECso = effective concentration of drug to inhibit 50% of the ovalbumin-induced
response; + = % potentiation of the ovalbumin-induced response.
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Indomethacin 2.3 Isolated Guinea-Pig Trachea

P
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The ability of nimesulide to interfere with hist-
amine H-receptor activation was evaluated in hel-
ical strips of guinea-pig trachea. When concentra-
tion-response curves for histamine were repeated
in the presence of nimesulide (1 X 10~5 mol/L), a
significant shift on the right was obtained. At the
same concentration, indomethacin did not modify
the effect of histamine on tracheal smooth muscle
‘fig. 4).

The antihistaminic activity of nimesulide is of
1 noncompetitive type, since maximal response of
‘he tracheal tissue to histamine was not achieved

OA n the presence of this antagonist (fig. 4). More-
yver, this effect of nimesulide was rather selective,

1 and rabbit aorta (RbA) during angince concentration-response curves of the tracheal
nol/L) and indomethacin- (3 umol/Ly . oo 4ion g 16 acetylcholine were not modified by

‘olumns represent mean values at thh, infl p
domethacin-treated preparations wer11S anti-inflammatory drug.

1thetase, since the phenomeno

3. Discussion

The results obtained with these experiments in-
dicate that nimesulide, a well established anti-
inflammatory compound (Capsoni et al. 1987; Vig-
dhal & Tukey 1977), displays both antihistaminic
and antiasthmatic activity. The antihistaminic ac-
tivity, which is significantly (approximatety 80
times) less potent than that of mepyramine on iso-
lated guinea-pig trachea, is rather specific for hist-
amine-H | receptors and is characterised by a non-
competitive mechanism of action. This somewhat
unexpected effect of an anti-inflammatory com-
pound has also been confirmed in multiphasic
positive inotropic response to histamine mediated
by Hj-receptors in guinea-pig left atria (data not
shown). These in vitro findings are further sub-
stantiated by the antihistaminic activity of nime-
sulide observed in anaesthetised guinea-pigs. In this
series of studies, nimesulide antagonised the in-
crease in airway resistance caused by histamine,

100
vith the vasoactive TXAj-lr
g 75
yxane B (TXBy) release during the an §
iIM and INDO started 15 minutes befo 5
sans + SEM o
jans = S < 50
i % inhibition
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2
£ o5
& 25
1+ 99
4 + 65 226
1+ 89 46.5
4 + 61 75.7 0
1+ 101 32.7 ’ I | -
3 =57 63.8 1 x 108 1% 105 1 x 1074 1 x 10-3
2 +23 83.2

2.
2

Histamine (mol/L)

ig. 4. Concentration-response curves for histamine alone (control; @) and in the presence of nimesulide (I X 10~5 mol/L:

t'o inhibit 50% of the ovalbumin-induc?)- indomethacin (1 X 103 mol/L: O) and mepyramine (! X 105 mol/L; @) in isolated guinea-pig trachea (GPT). Points
re means (= SEM) of 5 experiments. Dose ratio (DR) and fiducial limits (95%) for mepyramine and indomethacin were
83 (3.51 t0 4.19), and 0.87 (0.80 to 0.95), respectively. The DR for nimesulide was not calculated.
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whereas indomethacin was ineffective in spite of
its ability to impair cyclo-oxygenase enzymes to-
gether with a marked reduction in TXA>-Im gen-
eration. It is well known that the bronchoconstric-
tive effect of histamine in guinea-pigs is due
primarily to activation of Hj-receptors (Douglas et
al. 1977) as well as the vagal reflex discharge on
the airway smooth muscles (Mills & Widdicombe
1970). TXA»-Im generation induced by histamine
does not seem to contribute significantly 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 TXA ;-
Im induced by the 2 anti-inflammatory 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 lipidic mediators from
sensitised mast cells in different organs of guinea-
pigs such as lungs and heart (Berti 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 it. In this
regard, it has been reported (Adcock et al. 1978)
that the potentiating mechanism of indomethacin
on histamine release involves the lack of synthesis
of relaxing prostaglandins and the generation of
arachidonic acid metabolites, different from leu-
kotrienes, which facilitate histamine release. Sim-
ilarly, ‘/n-vitro’ preparation of sensitised human
bronchus containing cyclo-oxygenase enzyme ac-
tivity inhibited by indomethacin responded to an
increase in smooth muscle contraction and en-
hancement of histamine release when undergoing
specific antigen challenge (Adams & Lichtenstein
1985).

The bronchoconstrictive effect of acetaldehyde
in sensitised guinea-pigs deserves comment. This
phenomenon, which does not occur in nonsensi-
tised animals. seems to indicate a stimulatory ef-

fect of acetaldehyde (direct or indirect via afferent
sensory fibres) on sensitised mast cells lying on the
luminal mucosa, with a considerable release of
histamine among the other mediators. The protec-
tive activity 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 H-histamine receptors, as observed
in isolated trachea. The mechanism(s) whereby ni-
mesulide inhibits histamine release remains un-
clear and the possibility that this compound or its
4-hydroxymetabolite (Capsoni et al. 1987) may
have impaired the early secretory events at the
membrane level of the sensitised mast cells should
be investigated. Whatever the mode of action, 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-
file 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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