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Bronchodilator effects of antiasthmatic cigarette
smoke (Datura stramonium)
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ABSTRACT In 12 asthmatic patients with mild airway obstruction we have measured the effect
on specific airway resistance (sRaw) of inhaling the smoke of one Datura stramonium cigarette.
In 11 patients sRaw decreased substantially after the cigarette, the mean maximal decrease being
40% at the 30th minute. In seven patients the subsequent inhalation of 200 ,ug salbutamol
caused no further decrease in sRaw. In the remaining four patients salbutamol induced a larger
decrease in sRaw than the cigarette smoke. The inhalation, however, of a synthetic
anticholinergic agent (SCH 1000, 600 ug) proved as effective as salbutamol in these patients. In
one patient the cigarette smoke and SCH 1000 produced only a negligible amount of
bronchodilatation whereas the bronchial obstruction was reversible with salbutamol. Minor side
effects were observed in six patients after the cigarette.

In recent years the interest in anticholinergic
drugs for the treatment of asthma has been re-
vived but the use of such drugs can be traced
back to antiquity (Gandevia, 1975). Anticholiner-
gic preparations made from various plant materials
(asthma cigarettes and smoke powders) were
widely used in the nineteenth century but the lack
of suitable techniques precluded their objective
assessment at that time. When modem lung func-
tion testing became available these medications
had already been made obsolete by the introduc-
tion of the adrenergic agonists in the 'thirties.
This probably explains why respiratory physi-
ologists have paid very little attention to
antiasthmatic cigarettes. Apparently only two pub-
lished studies have been devoted to the anti-
asthmatic cigarette (Herxheimer, 1959; Trechsel
et al, 1973), but none have compared its effect to
that of modem beta-adrenergic agonists. This ob-
servation added to the fact that antiasthmatic
cigarettes are still used by a fairly large number
of patients with asthma (four brands of anti-
asthmatic cigarettes are presently sold in France)
has prompted us to study the comparative effects
of Datura stramonium cigarette smoke and sal-
butamol in 12 patients with asthma.

Methods

Twelve patients (mean age---SE: 41=+-3 years; 10

men) with extrinsic or intrinsic asthma were
studied. Eleven were inpatients. Three were
tobacco cigarette smokers (from 10 to 20 cigarettes
a day). They refrained from taking their usual
medications (steroids or adrenergic broncho-
dilators or both) for at least 18 hours before the
test. All gave fully informed consent to the studies.

Specific airway resistance (sRaw) was measured
with a body plethysmograph and the panting tech-
nique (Dubois et al, 1956). In all cases the value
of sRaw was higher than normal. Heart rate (HR)
was counted at the radial artery. After the initial
measurement of sRaw and HR, the subject was
instructed to inhale deeply the smoke of a cigarette
(Cigarette Legras, laboratoires Berthiot) contain-
ing Datura stramonium leaves (table 1).
To avoid the possible effect of suggestion the

subjects were told only that cigarette smoking
could make their breathing better, worse, or un-
changed. They had never used antiasthmatic
cigarettes before. The number of puffs inhaled

Table 1 Composition of one antiasthmatic cigarette

g

Leaves and extract of Datura stramoniuin 0774
Resin ofgum benzoin 0009
Potassium nitrate 0O108
Plant vehicle 0009
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(mean number-+-SE: 11-5±1.5) and the duration
of smoking (mean duration+SE: 5 min-+±30 s)
were recorded, and the subjects were observed
for coughing or any subjective side effects.
SRaw and HR were measured every 10 minutes

for one hour. Two puffs (200 Ksg) of a metered
adrenergic aerosol (salbutamol) were then admin-
istered and the measurements repeated after a 10-
minute interval (test 1). Patients in whom the
maximal decrease in sRaw after anticholinergic
cigarette smoking was less than that observed after
salbutamol were re-examined one or two days
later (test 2). If the initial values of sRaw were

similar to those observed on test 1, the subjects in-
haled six puffs (600 ,ug) of a metered anticholin-
ergic aerosol (SCH 1000, Boehringer Ingelheim)
and sRaw and HR were measured 10 minutes
afterwards. Salbutamol (200 ,ug) was then inhaled
and the measurements repeated after another 10-
minute wait.

Results

In 11 subjects the inhalation of the smoke of a

D stramonium cigarette caused a substantial de-
crease of initial sRaw ranging from 25% to 70%
at the time of maximal bronchodilatation. The
magnitude of the mean change and its time course

are shown in the figure. The mean maximal de-
crease of sRaw (40%) occurred at 30 minutes but
all the sRaw measurements after the cigarette
were significantly less than the initial values
(P<0'001 with Student's paired t test). At the 60th
minute, the sRaw value tended to return to its
baseline level and was significantly higher (p<0'01)
than the lowest value observed.

In seven patients the decrease in sRaw after
salbutamol was less than 10% of the lowest sRaw
value observed after the cigarette, but in four
patients salbutamol caused a decrease in sRaw
amounting to more than 20% of the lowest sRaw
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value obtained (table 2). When the latter group
inhaled SCH 1000 (test 2), however, the decrease
in sRaw was not significantly different from that
induced by salbutamol (table 2).

In one subject the inhalation of both D stra-
monium cigarette smoke and SCH 1000 caused
only a minor change in sRaw (decrease from 1-8
to 1'7 kPa sec on test 1 and from 2-6 to 2-3 kPa
sec on test 2) while the subsequent inhalation of
salbutamol brought sRaw close to the normal
range (0-8 kPa sec on test 1 and 0 7 kPa sec on

test 2). Based on clinical criteria, this subject did
not appear to be different from the rest of the
group.
For the whole group of 12 subjects we observed

no change in HR. The only side effects observed
were moderate (four patients) or intense (one
patient) coughing and slight degree of chest tight-

Table 2 Comparative effect of Datura stramonium cigarette smoke, salbutamol, and SCH 1000 on sRaw in
11 asthmatic patients. Statistical calculations were done with Student's paired t test

Patients* Testt sRaw (kPa sec, mean± SE)t

Control After After salbutamol
anticholinergic aerosol
aerosol

n=7 1 1-39±015 p<001 0 69±0 09 NS 0-71±009
n=4 1 1*91 z±0O24 p<0-05 1*02+0-08 p<0-05 0*63±0*04

2 1-87±0-19 p<005 0*75±0-02 NS 0-67+0 03

*The two groups of patients were separated according to relative effects of cigarette smoke and salbutamol (see text).
tIn test 1 anticholinergic aerosol was the smoke of one Datura stramonium cigarette, in test 2 it was SCH 1000 (600 A.g).
tMultiply by 10 to obtain traditional units in cm H2O sec.
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ness and headache (one patient). Six patients did
not inhale the smoke deeply. The four subjects in
whom the bronchodilator effect of the cigarette
was of lesser magnitude than that of salbutamol
were among them.

Discussion

According to Muir (1972), cigarette smoke con-
stitutes an aerosol capable of reaching all parts
of the bronchial tree. Indeed, our study shows
that the smoke of an antiasthmatic cigarette is an
effective bronchodilator in asthmatic patients with
mild airways obstruction. Since the major com-
ponent of the cigarette tested is D stramonium,
the bronchodilatation was probably mediated
through the inhibition of cholinergic airway
smooth muscle tone. On the other hand, the
bronchodilator effect that we observed could have
been partly due to the release of nitrite from
potassium nitrate. The dose of nitrite released,
however, was probably small. Furthermore, if
nitrite contained in the smoke had been effective,
bronchodilatation would probably have occurred
in the one subject insensitive to the action of the
cigarette and of SCH 1000 since nitrite is known
to relax the smooth muscle directly (Nickerson,
1965).
The maximal bronchodilator effect of the ciga-

rette tested was similar in most patients to that
of a modern adrenergic drug, salbutamol. This
observation is in keeping with reported data con-
cerning SCH 1000, a synthetic anticholinergic
aerosol (Bohning and Fabel, 1975). The lesser
effect observed in some patients was probably due
to poor inhalation of the smoke rather than to a
relative ineffectiveness of cholinergic inhibitors,
since in these patients SCH 1000 was as active as
salbutamol.
One patient, however, did not respond either to

D stramonium or to SCH 1000 whereas he was
sensitive to salbutamol. This suggests that non-
cholinergic bronchoconstrictor mechanism was re-
sponsible for his increased airway tone. Moreover,
this observation points out the necessity to assess
objectively the effect of a given bronchodilator
drug in a given patient before prescribing it.
Few side effects could be attributed to the anti-

asthmatic cigarette smoke in our study. Inhalation
of the smoke was adequate in half the cases, and
this contrasts with the observation that 75% of
asthmatic patients are unable to inhale the modern
cannister aerosols correctly (Orehek et al, 1976).
The regular use of antiasthmatic cigarettes, how-

ever, cannot be recommended for the following
reasons: (1) the duration of action seems rather
short, probably less than that of the 182-adrenergic
drugs (Gayrard et al, 1970) or SCH 1000 (Maesen
and Buytendijk, 1975). This could therefore lead
to repeated inhalations and tachyphylaxis might
occur. The risk of addiction from overuse has also
been suggested (Gandevia, 1975); (2) the total
composition of the smoke is not known. It may
contain unwanted alkaloids, particles that may
cause chronic mucosal inflammation, or even
carcinogenic agents.
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