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ABSTRACT: Bronchial reactivity to agonists such as histamine is seen
in both chronic bronchitis and asthma, two conditions with different
pathological changes in the airways. Salbutamol, when given acutely,
reduces bronchial reactivity in patients with asthma, but the mechanism
has not been clarified. To determine whether the effect of salbutamol
depends on the pathological changes underlying the increased reactivity,
we have compared the effect of salbutamol and ipratropium on bronchial
reactivity in nine patients with asthma and ten with chronic bronchitis.
Each drug was given on separate days in increasing doses (5, 100, 750,
1,000 pg) according to a double-blind, randomized design. Changes in
forced expiratory volume in one second (FEV) and specific airways
conductance (sGaw) were measured after each dose, and the provocative
concentration of histamine causing a 20% fall in the FEV (PD,) was
determined after the last dose. Salbutamol and ipratropium were
equipotent in the asthmatic subjects and caused a similar maximal
increase in FEV, (0.58 and 0.57 /) and sGaw (0.166 and 0.154 stkPa),
The two drugs also produced similar changes in the patients with chronic
bronchitis, although the maximum response to both drugs was smaller
(FEV, 0.29 and 0.32 /; sGaw 0.056 and 0.060 s-kPa'; p<0.05). Despite
differences in bronchodilatation the increase in histamine PD, following
salbutamol was similar in the asthmatic and bronchitic subjects (2.26
and 1.90 doubling doses (DD)) and greater in both groups (p<0.05) than
the change in PD,  with ipratropium (0.84 and 0.56 DD). These data
show that salbutamol causes a greater reduction in bronchial reactivity
than ipratropium in patients with asthma and chronic bronchitis, and
that both drugs have a similar effect in the two conditions, despite
differences in the underlying pathology and despite the greater
bronchodilatation observed in asthmatic patients.
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Bronchial reactivity is increased in most patients with
asthma [1, 2] and in many patients with chronic bron-
chitis and airflow obstruction [3-11]. The pathological
changes seen in the airways in the two conditions are
clearly different and it is likely that the mechanisms
underlying bronchial hyperreactivity are also different,
as discussed elsewhere [12]. The clinical importance of
hyperreactivity may also differ in the two conditions.
When given as a single dose to patients with asthma,
beta,-agonists cause a marked reduction in the airway
response to agonists such as histamine [13-19]. The
mechanism underlying this effect is not understood but
does not appear to be directly due to bronchodilatation
since ipratropium bromide causes a much smaller
reduction in bronchial reactivity than salbutamol for the
same degree of bronchodilatation [14, 15, 20]. There is

evidence to suggest that in chronic bronchitis bronchial
reactivity is more dependent on airway calibre than it is
in asthma [6, 10] and, if this is true, agents that pro-
duced similar bronchodilatation in subjects with chronic
bronchitis should produce similar effects on bronchial
reactivity. An alternative view is that the effect of beta,-
agonists on bronchial reactivity is due to a direct action
on airway smooth muscle. If this is correct beta-agonists
would be expected to have the same effect on bronchial
reactivity measurements irrespective of underlying
pathological mechanisms, and would be expected to
reduce bronchial reactivity more than ipratropium in
both chronic bronchitis and in asthma.

We have therefore studied the effect of salbutamol on
bronchial reactivity in patients with asthma and chronic
bronchitis, comparing the response to salbutamol with
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that to ipratropium bromide. The study also enabled us
to compare the potency of salbutamol and ipratropium
as bronchodilators: many studies have suggested that
ipratropium bromide is more effective in chronic bron-
chitis than it is in asthma, but these studies have usually
compared single doses of the two drugs [21-24] that
are not necessarily equipotent [20].

Methods

Subjects

Ten subjects with asthma and 10 with chronic bron-
chitis were recruited. At an initial screening test the
asthmatic subjects were required to be nonsmokers, with
a forced expiratory volume in one second (FEV)) of 70%
predicted or greater, and a provocative dose of histamine
causing a 20% fall in FEV, (PD,)) of 2 pmol or less.
Subjects with chronic bronchitis all fulfilled the MRC
definition of chronic bronchitis, had a PD,, of 4 pumol or
less, and an FEV  of at least 1 . Subjects were excluded
from both groups if taking treatment other than a beta-
agonist, anti-muscarinic agent or steroid by inhalation.

Measurement of airway calibre

FEV, was measured with a dry bellows spirometer
(Vitalograph, Buckingham), using the highest of two
successive readings within 5% of each other. Specific
airways conductance (sGaw) was measured with the
subject panting in a body plethysmograph on line to a
microprocessor (Gould 2800, Dayton, Ohio), and calcu-
lated as the mean of three satisfactory measurements,
each consisting of three panting breaths.

Histamine challenge test

Histamine challenge tests were performed by the
method of YaN et al. [25] using De Vilbiss No. 40
nebulizers which had been shown by prior testing to
have an output in the range 0.0025-0.0035 ml per ac-
tuation. After resting for 10 min baseline FEV, and
forced vital capacity (FVC) were measured. Three puffs
of normal saline were then administered followed by
increasing doses of histamine, starting with 0.03 pmol
and continuing with doubling increments. FEV, was
recorded one minute after each dose as the best of two
consecutive readings within 100 ml of each other, and
was followed immediately by the next dose of histamine.
The test was stopped when the FEV, had fallen by 20%
from post-saline values, or when a dose of 8 pmol
histamine had been given.

Bronchodilator dose-response studies

Salbutamol and ipratropium bromide were given in
sequential doses of 5, 100, 750 and 1,000 pg at 20 min

intervals. FEV, and sGaw were measured 20 min after
each dose and followed immediately by the next dose.
The drugs were delivered by Inspiron nebulizer driven
by 7 I'min of air until all the drug had been nebulized.
Both drugs were diluted with normal saline so that
identical doses (in mg) of the two drugs were nebulized
over the same period of time.

Study design

Dose-response studies with salbutamol and
ipratropium bromide were carried out in random order
and double-blind fashion. After a preliminary visit to
establish that the entry criteria were fulfilled, subjects
were asked to attend on two further occasions, at the
same time each day, and not to take their bronchodila-
tor inhalers for 8 h prior to either visit. After resting for
10 min baseline FEV, and sGaw were measured
followed by a histamine challenge test. FEV, was then
measured at 5 min intervals until it had returned to
within 95% of baseline; the bronchodilator dose response
study was then carried out. A histamine challenge test
was performed 20 min after the last dose of drug.

The study was approved by the Nottingham City
Hospital Ethics Committee. All patients gave informed
written consent.

Analysis

The PD,, was calculated by linear interpolation.
Extrapolation was allowed up to one doubling dose
above the maximum histamine dose (up to 16 umol),
but was only necessary in two instances. Two subjects
who did not have a 20% fall in FEV, with the highest
post-salbutamol dose of histamine even after extrapo-
lation were allotted a value of 16 pmol. Geometric mean
values of PD, were used in all calculations.

The difference between baseline and final PD,  values
was expressed in doubling doses of histamine for each
subject. Change in PD,, FEV, and sGaw following
salbutamol and ipratropium were compared within the
asthmatic and chronic bronchitic groups by paired
Student’s t-test, and between subject groups by unpaired
t-tests.

Results

One asthmatic subject failed to complete the full study.
The results from nine asthmatic subjects (4 male, 5
female) aged 19—49 yrs and ten chronic bronchitic sub-
jects (all male) aged 58-81 yrs were therefore analysed.
The subjects’ regular treatment, smoking histories, and
results of skin tests are shown in tables 1 and 2.

Baseline FEV,. sGaw and PD,, values are shown in
tables 1 and 2. There were no significant differences
between baseline values of these measurements on the
salbutamol and ipratropium study days in either group.
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Table 1. — Baseline FEV,, sGaw and PD,, measurements, atopic status, smoking history, and
regular treatment in the subjects with asthma

FEV, sGaw PD,, Atopic Smoking Treatment
status history
I (% pred) s1-kPa! pmol

1 S 315 (106) 0.094 0.85 Atopic NS Salbutamol

I 3.05 (103) 0.099 1.80
2 S 3.90 (100) 0.110 0.80 Not NS Salbutamol

I 3.95 (101) 0.110 0.34 tested Beclomethasone
3 8 290 (%) 0.203 0.38 Atopic NS Salbutamol

I 275 (89) 0.170 0.38
4 S Z15 {7 0.024 0.95 Atopic NS Salbutamol

I 215 (77) 0.020 0.09 Beclomethasone
5 8§ 3.55 (108) 0.117 0.50 Non- ES Salbutamol

I 335 (102) 0.147 0.24 atopic
6 S 1.30 (51) 0.026 0.48 atopic NS Salbutamol

I 150 (55) 0.018 0.07
7 S 325 (97) 0.130 1.60 Non- NS Fenoterol

I 3.50 (104) 0.150 2.40 Atopic Beclomethasone
8 S 2.50 (104) 0.161 1.40 Atopic NS Terbutaline

I 2.40 (100) 0.127 1.25 Budesonide
9 S 2.80 (76) 0.103 0.23 Atopic NS Salbutamol

I 2.70  (73) 0.108 0.32

FEV,: forced expiratory volume in one second; sGaw: specific airways conductance; PD,;: provocative
dose producing a 20% fall in FEV,; NS: nonsmoker; ES: ex-smoker; S: salbutamol study day; I: ipratropium

Table 2. — Baseline FEV,, sGaw and PD,, measurements, atopic status, smoking history, and
regular treatment in the subjects with chronic bronchitis

FEV, sGaw PD,, Atopic Smoking Treatment
status history
! (% pred) stkPa? umol
1 S 1.30 (58) 0.033 0.65 Not ES Salbutamol
I 1.25 (55) 0.051 0.27 tested Beclomethasone
2 S 1.25 (43) 0.015 1.50 Non- ES Salbutamol
I 1.20 (41) 0.031 0.25 atopic Ipratropium
3 S 1.20 41) 0.020 2.80 Non- S Salbutamol
1 1.20 (41) 0.025 1.80 atopic Ipratropium
4 S 1.90 (65) 0.117 0.38 Atopic ES Salbutamol
I 1.95 ©67) 0.063 0.58 Ipratropium
5 S 1.70 (70) 0.132 0.48 Not ES Salbutamol
I 1.45 (60) 0.126 0.08 tested
6 S 320  (100) 0.057 4.20 Non- S
I 3.05 95) 0.068 4.00 atopic
7 8 2.00 (62) 0.043 3.40 Non- S
I 1.95 (60) 0.034 6.50 atopic
8 S 1.10 (38) 0.050 0.65 Non- ES Salbutamol
I 0.85 (29) 0.060 1.00 atopic
9 S 1.00 (33) 0.040 0.04 Non- S Salbutamol
I 1.10 37 0.031 0.21 atopic Ipratropium
10 S 1.20 (58) 0.025 0.05 Non- ES Salbutamol
I 1.30 (63) 0.019 0.08 atopic

For meanings of abbreviations see legend to table 1.
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Change in FEV, and sGaw with salbutamol and
ipratropium bromide

Following the initial histamine challenge test FEV, had
returned to 95% of baseline within 1 h in all subjects.
There was a mean maximum increase in FEV, of 0.58
! in the asthmatic subjects and 0.29 / in the chronic
bronchitic subjects following salbutamol compared to
0.57 I, and 0.32 /, respectively following ipratropium.
The differences between the asthmatic and chronic
bronchitic subjects were significant with both drugs for
both FEV, (p<0.05) and sGaw (0.166 vs 0.056
s-kPa for salbutamol, 0.154 vs 0.060 s'kPa! for
ipratropium, p<0.01 for both drugs). The changes in
FEV, and sGaw following salbutamol and ipratropium
did not differ significantly in the subjects with asthma,
or in those with chronic bronchitis (fig. 1).
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Fig. 1. — Mean (sg) change in FEV, (/ ) with cumulative doses of
salbutamol (open symbols) and ipratropium (closed symbols) in
subjects with asthma (square symbols) and chronic bronchitis (trian-
gles), FEV,: forced expiratory volume in one second.

Changes in PD,;, with salbutamol and ipratropium
bromide

In the asthmatic subjects mean PD,, changed from 0.80
umol to 4.75 pumol following salbutamol and from 0.67
umol to 1.06 pmol following ipratropium bromide. The
mean increase in PD,, was significantly higher with
salbutamol than with ipratropium (2.26 vs 0.84 dou-
bling doses, p<0.05).

In the subjects with chronic bronchitis the mean PD,;
values changed from 1.41 pmol to 4.52 pmol following
salbutamol and from 1.48 pmol to 2.40 pmol following
ipratropium bromide. The difference in the change in
PD, between salbutamol and ipratropium (1.90 vs 0.56
DD) was significant (fig. 2, p<0.05). The change in
PD,, with salbutamol was similar in the asthmatic and
chronic bronchitic subjects. Ipratropium bromide also
caused a similar change in PD, in the two groups.
Change in PD,, did not correlate with change in airway
calibre following either drug in either group of subjects.
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Fig. 2. — Increase in PD,; (in doubling doses of histamine) after
salbutamol (S) and ipratropium bromide (I) in subjects with asthma
and chronic bronchitis. PD,;: provocative dose producing a 20% fall
in forced expiratory volume in one second.

Discussion

In this study both salbutamol and ipratropium
bromide in cumulative doses up to 1,855 pg caused
dose-related bronchodilatation in subjects with asthma
and in subjects with chronic bronchitis. We studied
patients with relatively mild asthma and chronic
bronchitis because we wished to carry out histamine
challenge tests. The relative effect of the two drugs
may be different in subjects with more severe disease
but this seems unlikely and we know of no evidence to
suggest that this is the case. The regular medication
taken by subjects was not changed during the study and
should not have influenced the within subject com-
parisons that we made. Corticosteroids have been shown
not to alter the bronchodilator response to beta -agonists
or ipratropium in patients with mild asthma f26, 27].

One of the principal aims of this study was to
compare the bronchodilator potency of salbutamol
and ipratropium. Both drugs produced greater
bronchodilatation in the subjects with asthma than in
those with chronic bronchitis. There was no significant
difference between salbutamol and ipratropium in the
bronchodilatation achieved in the asthmatic subjects for
a given dose, showing, as in our previous smaller study
[20] that the two drugs are roughly equipotent. We are
less confident that the drugs were equipotent in the
chronic bronchitic subjects because the bronchodilatation
in these subjects was small. Previous studies have sug-
gested that, whereas beta-agonists are more effective
bronchodilators than anti-muscarinic agents in asthmatic
subjects, there is less difference between the drugs in
chronic bronchitis [21-23], and some indication that
antimuscarinic agents might be more effective [28]. In
all of these studies however the drugs were compared
in single doses so that it was not possible to assess
potency. We are unaware of any previous dose-response
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comparison of the two drugs in subjects with chronic
bronchitis. '

Although the two drugs were equipotent in the asth-
matic patients we cannot draw final conclusions about
their relative efficacy without giving higher doses to be
sure that maximum bronchodilatation had been
achieved. Higher doses of salbutamol have produced
greater bronchodilatation in some studies of subjects
with more severe chronic bronchitis [29, 30], but with
the currently available formulations it would be diffi-
cult to give a higher dose of ipratropium.

A reduction in bronchial responsiveness to histamine
and methacholine has been seen in several studies fol-
lowing the acute administration of beta,-agonists, the
magnitude usually being between 2 and 4 doubling doses
of agonist [31]: the maximum reported change in PD,,
with ipratropium bromide has been 1.4 doubling doses
[14] and most workers have found a change of one
doubling dose or less [15, 20, 32].

Change in airway calibre may itself affect the meas-
urement of bronchial reactivity [33] and this may
account for the small increase in PD, observed with
ipratropium bromide. The change with salbutamol,
however, appears to be due mainly to an additional effect
of the drug since it caused a much larger change in PD,,
than ipratropium in both groups of patients despite pro-
ducing the same degree of bronchodilatation. Salbutamol
might exert its effect on bronchial reactivity in several
ways; by reducing mediator release from inflammatory
cells [35], through a direct effect on smooth muscle
[36] and possibly by reducing vascular leakage and
oedema formation [37].

There are reasons to assume that the mechanisms
underlying heightened bronchial reactivity are different
in chronic bronchitis and asthma. PD, measurements
show a closer relationship to FEV, in chronic bronchitis
than in asthma, and for any given FEV, subjects with
chronic bronchitis tend to show less bronchial reactivity
than those with asthma [6, 10]). The nature of the
relationship between airway calibre and bronchial reac-
tivity in chronic bronchitis is still debated, but the role
of inflammation in causing the increase in reactivity
appears to be small [12, 35]. If salbutamol was reducing
bronchial reactivity by reducing mediator release or
vascular leakage the effects of salbutamol on bronchial
reactivity would be expected to differ in chronic bron-
chitis and asthma. Since salbutamol and ipratropium
produced very similar changes in PD, values in the two
groups of patients it appears that their effects are
unrelated to the known differences in airway pathology
in the two disease states. The acute effects of salbutamol
on airway reactivity are therefore most likely to be due
predominantly to a direct effect of salbutamol on
airway smooth muscle.

Thus, this study suggests that despite differences in
the pathological changes in the airways in asthma and
chronic bronchitis the effects of salbutamol and of
ipratropium bromide on bronchial reactivity are similar
in the two conditions, with salbutamol having a greater
effect on reactivity than ipratropium in both. Salbutamol
and ipratropium appear to be equipotent bronchodilators;

the response to both drugs was greater in subjects with
asthma than in those with chronic bronchitis.

References

1. Cockcroft DW, Killian DN, Mellon JJA, Hargreave FE.
— Bronchial reactivity to histamine: a method and clinical
survey. Clin Allergy, 1977, 7, 235-243.

2. Woolcock AJ, Peat JK, Salome CM, Yan K, Anderson
SD, Schoeffel RE, McCowage G, Killalea T. — Prevalence
of bronchial hyperresponsiveness and asthma in a rural adult
population. Thorax, 1987, 42, 361-368.

3. Klein RC, Salvaggio JE. — Nonspecificity of the
bronchoconstricting effect of histamine and acetyl-beta-
methylcholine in patients with obstructive airways disease.
J Allergy, 1966, 37, 158-168.

4. Ramsdell JW, Nachtwey FJ, Moser KM. — Bronchial
hyperreactivity in chronic obstructive bronchitis. Am Rev
Respir Dis, 1982, 126, 829-832.

5. Ramsdale EH, Roberts RS, Morris MM, Hargreave FE.
— Bronchial responsiveness to methacholine in chronic
bronchitis: relationship to airflow obstruction and cold air
responsiveness. Thorax, 1984, 39, 912-918.

6. Ramsdale EH, Roberts RS, Morris MM, Hargreave FE.
~ Differences in responsiveness to hyperventilation and
methacholine in asthma and chronic bronchitis. Thorax, 1985,
40, 422-426.

7. Bahous J, Cartier A, Quimet G, Pineau L, Malo JL. -
Non-allergic bronchial hyperexcitability in chronic bronchi-
tis. Bull Eur Physiopathol Respir, 1985, 21, 25-30.

8. Charpin D, Badier M, Orehak J. — Dose-response curves
to inhaled carbachol in asthma and chronic bronchitis. Bull
Eur Physiopathol Respir, 1985, 21, 417420,

9. Taylor RG, Joyce H, Gross E, Holland F, Pride NP. —
Bronchial reactivity to inhaled histamine and annual rate of
decline in FEV, in male smokers and ex-smokers. Thorax,
1985, 40, 9-16.

10. Yan K, Salome CM, Woolcock AJ. — Prevalence and
nature of bronchial responsiveness in subjects with chronic
obstructive pulmonary disease. Am Rev Respir Dis, 1985, 132,
25-29.

11. Du Toit JI, Woolcock AJ, Salome CM, Sundrum R, Black
JL. — Characteristics of bronchial hyperresponsiveness in
smokers with clinical air-flow limitation. Am Rev Respir Dis,
1986, 134, 498-501.

12. Pride NB. — Smoking and bronchial hyperresponsiveness.
In: Bronchitis IV: proceedings of the fourth international
symposium on bronchitis. H.J. Sluiter R. Van der Lende
eds, Van Gorcum, Assen/Maastricht, 1989, pp. 71-79.

13. Casterline CL, Evans R, Ward GW. — The effect of
atropine and albuterol aerosols on the human bronchial
response to histamine. J Allergy Clin Immunol, 1976, 58,
607-613.

14. Cockcroft DW, Killian DN, Mellon JJA, Hargreave FE.
— Protective effect of drugs on histamine-induced asthma.
Thorax, 1977, 32, 429-437.

15. Bandouvakis J, Cartier A, Roberts R, Ryan G, Hargreave
FE. — The effect of ipratropium and fenoterol on methacholine-
and histamine-induced bronchoconstriction. Br J Dis Chest,
1981, 75, 295-30S.

16. Salome CM, Schoeffel RE, Woolcock AJ. — Effect of
aerosol and oral fenoterol on histamine and methacholine
challenge in asthmatic subjects. Thorax, 1981, 36, 580~584.
17. Chung KF, Morgan B, Keyes SJ, Snashall PD. — Hista-
mine dose-response relationships in normal and asthmatic
subjects. Am Rev Respir Dis, 1982, 126, 849-854.



420 B.G. HIGGINS ET AL.

18. Salome CM, Schoeffel RE, Yan K, Woolcock Al. —
Effect of aerosol fenoterol on the severity of bronchial
hyperreactivity in patients with asthma. Thorax, 1983, 38,
854-858.

19. Chung KF, Snashall PD. — Methacholine dose-response
curves in normal and asthmatic man: effect of starting con-
ductance and pharmacological antagonism. Clin Sci, 1984, 66,
665-673.

20. Britton J, Hanley SP, Garrett HV, Hadfield JW,
Tattersfield AE. — Dose related effects of salbutamol and
ipratropium bromide on airway calibre and reactivity in sub-
jects with asthma. Thorax, 1988, 43, 300-305.

21. Crompton GK. - A comparison of responses to
bronchodilatator drugs in chronic bronchitis and chronic
asthma. Thorax, 1968, 23, 46-55.

22. Petrie GR, Palmer KNV. — Comparison of aerosol
ipratropium bromide and salbutamol in chronic bronchitis and
chronic asthma. Br Med J, 1975, i, 430-432.

23. Lightbody IM, Ingram CG, Legge JJ, Johnston RJ. ~
Ipratropium bromide, salbutamol and prednisolone in bron-
chial asthma and chronic bronchitis. Br J Dis Chest, 1978, 72,
181-186.

24. Leitch AG, Hopkin JM, Ellis DA, Merchant S, McHardy
GJR. — The effect of aerosol ipratropium bromide and
salbutamol on exercise tolerance in chronic bronchitis. Thorax,
1978, 33, 711-713

25. Yan K, Salome C, Woolcock AJ. — Rapid method for
measurement of bronchial responsiveness. Thorax, 1983, 38,
760-765.

26. Dahl R, Johansson SA. — Effect on lung function of
budesonide by inhalation, terbutaline s.c. and placebo given
simultaneously or as a single treatment. Eur J Respir Dis,
1982, Suppl. 122, 132-137.

27. Harrison AR, Richards R, Howarth P, Tattersfield AE.
— Interaction of inhaled corticosteroids and beta,-agonists in
asthmatic subjects. Thorax, 1984, 39, 710-711.

28. Marini JJ, Lakshminarayan S. — The effect of atropine in
irreversible chronic bronchitis. Chest, 1980, 77, 591-596.
29. Corris PA, Neville E, Nariman S, Gibson GJ. — Dose
response study of inhaled salbutamol powder in chronic air-
flow obstruction. Thorax, 1983, 38, 292-296.

30. Vathenen AS, Britton JR, Ebden P, Cookson JB, Wharrad
HJ, Tattersfield AE. — High-dose inhaled albuterol in severe
chronic airflow limitation. Am Rev Respir Dis, 1988, 138,
850-855.

31. Tattersfield AE. — Effect of beta-agonists and anti-
cholinergic drugs on bronchial reactivity. Am Rev Respir Dis,
1988, 136, S64-S67.

32. Woenne R, Kattan M, Orange RP, Levison H. — Bron-
chial hyperreactivity to histamine and methahcoline in asth-
matic children after inhalation of SCH 1000 and
chlorpheniramine maleate. J Allergy Clin Immunol, 1978, 62,
119-124.

33. Benson MK, Graf PD. - Bronchial reactivity:
interaction between vagal stimulation and inhaled histamine.
J Appl Physiol: Respirat Environ Exercise Physiol, 1977, 43,
643-647.

34. Pride NB, Taylor RG, Lim TK, Joyce H, Watson A. —
Bronchial hyperresponsiveness as a risk factor for

progressive airflow obstruction in smokers. Bull Eur
Physiopathol Respir, 1987, 23, 364-375.

35. Howarth PH, Durham SR, Lee TH, Kay B, Church MK,
Holgate ST - Influence of albuterol, cromolyn sodium, and
ipratropium bromide on the airway and circulating mediator
responses to allergen bronchial provocation in asthma. Am Rev
Respir Dis, 1985, 132, 985-992.

36. Davis C, Kannan MS, Jones TR, Daniel EE. — Control
of human airway smooth muscle in in vitro studies. J Appl
Physiol: Respirat Environ Exercise Physiol, 1982, 53,
1080-1087.

37. Persson CGA. — Role of plasma exudation in asthmatic
airways. Lancet, 1986, ii, 11261129,

L’effet du salbutamol et du bromure d’ipratropium sur le
calibre des voies aériennes et sur la réactivité bronchique
dans ’asthme et la bronchite chronique. B.G. Higgins, R. M.
Powell, S. Cooper, A.E. Tattersfield.

RESUME: La réactivité bronchique 2 1’égard d’agonistes du
type histamine existe 2 la fois dans la bronchite chronique et
dans 1’asthme, deux affections dont les lésions anatomo-
pathologiques des voies aériennes sont différentes. Le
salbutamol en administration aigué réduit la réactivité
bronchique chez les patients asthmatiques mais le mécanisme
de cette action n’a pas été éclairci. Pour I’'investiguer
davantage et pour déterminer si 1’effet du salbutamol est lié
aux lésions anatomiques qui sont sous-jacentes 2
I’augmentation de réactivité, nous avons comparé 1’effet du
salbutamol et de 1’ipratropium sur la réactivité bronchique
chez neufs sujets atteints d’asthme et dix atteints de bronchite
chronique. Chaque médicament a été administré a des jours
séparés, 2 des doses croissantes (5, 100, 750, 1000 pg) selon
un shéma randomisé en double aveugle. Les modifications du
VEMS et de la conductance spécifique des voies aériennes
ont été mesurées aprés chaque dose de produit et la concen-
tration d’histamine provoquant une chute de 20% du VEMS
(PD,), a été déterminée apres la derniére dose. Le salbutamol
et I’1pratropium sont équipotents chez les sujets asthmatiques
et provoquent une augmentation maximale similaire du VEMS
(0.58 et 0.57 [) et de la conductance spécifique (0.166 et 0.154
s'-kPa?!). Les deux médicaments ont produit également des
modifications semblables chez les patients atteints de bronchite
chronique, quoique la réponse maximale aux deux
médicaments y soit plus faible que chez les asthmatiques
(VEMS 0.29 et 0.32 I; sGaw 0.056 et 0.060 s*-kPa; p<0.05).
Malgré les différences de bronchodilatation, 1’augmentation
du PDm d’histamine aprés le salbutamol, est similaire chez
les sujets asthmatiques et bronchitiques (doses de doublement
(DD) de 2.26 et 1.90 respectivement). Elle s’avére dans les
deux groupes (p<0.05) plus élevée que la modification de
PD_ obtenue par Iipratropium (0.84 et 0.56 DD). Ces données
montrent que le salbutamol entraine une réduction plus
marquée de la réactivité bronchique que I’ipratropium chez
les patients atteints d’asthme et de bronchite chronique mais
que les deux médicaments ont un effet similaire dans les
deux conditions malgré les différences de la pathologie sous-
jacente et malgré une augmentation plus marquée de la
bronchodilatation chez les sujets asthmatiques.
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