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ABSTRACT: Qur alm was to examine the effects of clonldine (C), an
agonlst of central and peripheral alpha-2 adrenoceptors, on bronchomotor
responsiveness to histamine (H). In u dowble-blind study, we compared on
two different days the effects of pretreatment with placebo (P) and with
200 pg or 150 g of C given orally, in ten normal (NS) and eight
asymptomatic asthmatic subjects (AS) respectively, the response to fn-
halation of serially increasing doses of H. On each day, five doubling
doses of H (lirst dose = 3.5 and 1.1 pmo! in NS and AS, respectively) were
administered every 5 min; forced explratory volume In one second (FEV )
was measured after esch dose. The dose-response curves were compared
by an analysis of varlance. Clonidine caused hypotenslon with bradycardia
in alt subjects. Baseline values and pre-challenge values of FEV after P and
C were identicul on the two study days. Compared to P, C did not modify
the response to Hin NS but significantly Increased itIn AS (p < 0.01), Our
results suppest that the neural contro! of the alrways differs in AS
compared to NS and could be explained either by a decrease in
sympathetic Inhibitory actlvity or o greater responsiveness of the alrways
to parasympathetic stimulation and/or a higher parasympathetic tone In
AS

* Laboratoire de Physiologie, Faculé de Médecine
Cochin Pon-Roysl et Laborstoire d" Eaplomations
Fonctionnelles, Hapiwl Cochin, Panis, France.
**Laboratoire de Phammacologie, Faculté de
Mé&decine Paris-Ouest, Parls, France.
Comrespandence: Dr A. T. Dinh Xuan, Laboratoire
d’Explorations Fonclonnelles, Pavillon Potain,
Hépital Cochin, 27, Rue du Faubourg St Jacques,
‘15014 Paris, France.

Keywords: Alpha-2 adrenoceplors;  bronchial
hyperreactivity; clonidine; dose-response curves;
histamine; neural control of the airways; non-spe-
cific branchial challenge.

Accepted after revizion 10 January, 1988,

Eur Respir J., 1988, 1, 345-350

There are theoretical grounds for hypothesizing that
alpha-2 adrenergic agonisis may increase bronchial
tone or bronchial responses (o bronchoconsirictor agents
throngh an enhanced parasympathelic activity or re-
duced sympathelic tone [1]. However, invive andin
vitro clifects of clonidine on the airways are controver-
sial. In guinea pigs, inwravenous clonidine aggravates,
in a dose-dependent manner, the bronchial obstruction
caused by histamine, serotonin and acctylcholine [2].
Conversely, aerosolized clonidine reduces in the same
species both the acute ovalbumin-induced bronchial
obstruction and the bronchospasm caused by vagal
stimulation [3]. /n vitro, clonidine contmacts airways
smooth muscle of dogs [4] and guinea pips [5] but not
man [6, 7] and mediates inhibition of both the excita-
tory noncholinergic neurotransmission in guinea pig [8]
and the cholinergic neurotransmission in guinea pig
[9] and human [10] airways. Clonidine may also have
an anti-inflammatory role through inhibition of rcleasc
of neuropeptides by afferent C fibres [8] and of
mediators by inflammatory cells [11].

There are few available data on the effects of
clonidine on  human bronchi in vive. In asthmatic
subjecis, aerosolized clonidine (75 pg) caused a slight
decrease in resting airways obstruction and a marked

reduction in the magnitude of the early bronchial re-
sponse to inhaled antigen [12]. Conversely, a single
case of acute asthma possibly related to the oral intake
of clonidine has been reported in a child [13). We
hypothesized that oral clonidine should reinforce the
bronchial response to histamine because it reinforces
parasympathetic and reduces sympathetic tone [1] and
we found in the present study that the bronchial
response to histamine was indeed, enhanced by clo-
nidine in asymptomatic asthmatic subjects bul not in
normal subjects,

Subjects

We studied ten healthy male volunteers and eight
asthmatic subjects (four males, four females) whose
anthropometric data and lung function tests are listed
in table 1. None of the ten healthy subjects had a
history of bronchial disease. The eight paticnts suf-
fered from mild asthma and did not ke any anii-
asthma medication on a regular basis. All of them
were atopic, the diagnosis of atopy being based upon
personal and familial history and confirmed by prick
lests with common pneumallergens. None of the sub-
jects had suffered from an acute respiratory iract
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The use of FEV, to asscss the bronchial response
may lead to underestimation of the bronchial obstruc-
ton caused by histamine [17] but, since the subject
acied as his own control, this does not invalidate the
conclusion that clonidine enhanced the bronchial re-
sponse to histamine in asthmatic but not in normal
subjects.

Our resulls suggest that alpha-2 agonists are useful
for the study of nervous control of bronchial tone
in man. Firstly, clonidine did not modify the basal
tone of the airways as suggested by the unchanged
FEV, in the subjects studied. This is an advantage
over other drugs, e.g. anticholinergic agenls, the bron-
chodilator effect of which can make the interpretation
of subscquent histamine challenge extremely difficult
[18]. Secondly, due to its pharmacological propertics,
clonidine may be a suilable agent to investigate
sympathetic moderating activity of vagal tone and
vagal reflexes involved in the control of Lhe airways
in man. The cardiovascular effects of clonidine reflect
an incrcased parasympathetic tone and a decrcased
sympathetic tone, presumably through stimulation of
central and/or prejunctional alpha adrenoceptors [1].
The reinforcement by clonidine of the bronchial re-
sponse to histamine that we observed in asthmatic
subjects is, therefore, consistent with the participation
of a vagal reflex in histamine-induced bronchial ob-
struction in such subjects [19-21].

There are some possibie explanations for an increase
in bronchial tone or bronchial reflexes with clonidine,
Firstly, clonidine has a well documented antagonistic
activity on the release of catecholamines, not only
through its main effect on the central nervous system
(1] but also through a concomilant peripheral effect
[22]. Furthermore, clonidine is capable of contracling
isolated tracheal strips through a peripheral action on
postjunctional alpha-2 adrenocepiors in the dog [4] or
alpha-1 adrenocepiors in the guinea pig [5], an effect
which has not been confirmed with human airways [6,
7l

Our results differ from those of LiNDGREN et al.
[12] who found in ten asthmatic subjects a slight
improvement of the resting airways obstruction and a
marked reduction in the magnitude of the early
bronchial response to inhaled antigen aficr pretreat-
ment with inhaled clonidine. There is, however, an
important differencc as regards the mode of admini-
stration of clonidine between the two studies. We
used 200 and 150 pg of clonidine given omally in the
ten healthy subjects and the eight asthmatic subjecls,
respeclively, and observed in all subjects arterial
hypotension, bradycardia and other usuval side-effecis
atributable to the central action of the drug [1]. Con-
versely, it is likely that the dose of 75 g of inhaled
clonidine exerted mainly, or even solely, a local
inhibitory effect on bronchial smooth muscle because
there were no central side-effects, e.g. no fall in
blood pressure. Indeed, the bronchial relaxant effects
of clonidine were attributed to a local action of the
drug resuliing from stimulaiion of peripheral prejunc-
tonal aipha-2 adrenoceptors [12]. Clonidine inhibits
the acute bronchial obstruction resulting {rom vagal

stimulation in gninea-pigs [3] and cholinergically me-
diated contraction of isolated airways of guinea-pigs
[9] and man [10]. In additon, clonidine inhibits release
of neuropeptides from sensory nerves [8] and of
inflammatory mediators by mast cells and polymor-
phonuclear basophils [11]. The latter effect is probably
mediated via H, receptors since it can be abolished
by the H, antagonist cimetidine [23].

On the basis of the above-mentioned properties of
clonidine, it is possible to reconcile the findings of
LINDGREN efal. with our data. Qur ocbservation that
a dose of clonidine given orally increased bronchial
responsiveness to histamine is best explained by a
predominant central effect of the drug. Conversely,
the findings of LinNDGREN eral. that a smaller dose
of clonidine administered by inhalation reduccd
bronchial tone and allergenic bronchial responsive-
ness in asthmatic subjects is best explained by a
predominant peripheral effect of the drug. However,
we cannct exclude the possibility that the difference
in the bronchial effecls of inhaled and oral clonidine
may be related to differences in local tissue
concentrations of the drug. Further evidence in favour
of a predominantly central effect of clonidine given
orally or intravenously is the observation that the
new compound, rilmenidine (Laboratoire Servier,
France), an agonist of peripheral alpha-2 adrenoceplors
with lcss central effects than clonidine, does not
reinforce the acute airways obstruction caused by
histamine in guinea pigs {24]. Therefore, our
findings provide circumsiantial evidence in favour of
a greater contbution of excitatory vagal tone or
vagally mediated reflexes in the control of airway
calibre in asthmatic rather than normal subjecls as
suggested by studies with anticholinergic agents,e.g. in
excrcise-induced asthma [25]. It is, indeed, unlikely
that the difference we found in the bronchial responsc
to histamine of asthmatic and normal subjects is due
to a direct effect of clonidine on bronchial smooth
muscle since the latter is almost unresponsive o
clonidine in man [6, 7].

In conclusion, our observation of a reinforcement
of the bronchial response to histaminc supports the
hypathesis that an enhanced parasympathetic tone or
a decreased sympathctic moderating activity may be
a factor of bronchial hypemeactivity m asthmalic
subjects. However, this conclusion needs to be quali-
fied, since the change in bronchial responsiveness
caused by clonidine is small and does not mimic
the marked hyperreactivity which is a hallmark of
symptomatic asthma,
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RESUME: Notre but était de comparer, par unc érude en double-
insu et conire placebo, chez 10 volontaires sains (Nx) et 8
asthmatiques asymptomatiques (A) 1" effet de la clonidine (C)
administrée aux doses de 200 y1g et de 150 pg respactivement
chez les Nx etles A sur les courbes dose-réponse & 1" histamine
(H). La premiére dose d* H utitisée a é1é de 3,5 umol chez les Nx
et 1,1 pmol chez I’ A et une dose double de la précédente a été
ensuite edministréc toules les cing minutes. Le VEMS a &
mesuré aprés chaque dose inhalée. Les courbes eflet-dose ont £1é
comparées par analyse de variance. Sous C il y a chez lous les
sujets unc chute de la pression artérielle avec ralentissement de
la fréquence cardiaque. La C ne modifie pas le VEMS 2 1" &1at
basal chez {' ensemble des sujets, Elle ne change pas la réponse
bronchique a 1" H chez les Nx. Par contre eile aggrave de fagon
significative (p < 0,01) I’ obstruction bronchique causée par ' H
chez les asthmatiques. Nos résuliats suggerent qu’ il existe une
différence de la commande nerveuse réglant la perméabilité av
courant gazeux des voies aériennes enire fes A et les Nx. Celte
différence pouvant résulter soit de la diminution du contrdle
sympathique soit de I’ augmentation du onus parasympathique
etfou d* une plus grande sensibilité des voies aériennes aux
stimulations parasympathiques chez 1" As.



