





RECOVERY FROM COLD ATR BRONCHIAL OBSTRUCTION

etric, clinical and functional resulis

Atopy*  Duration of Medication® FEV, FEF ... PC .
asthma yr !  %pred !sec!  %pred mg-ml?!
+ 35 B2;B 144 4777 0.67 21,7 0.22
+ 16 B2;B 150 701 01 29.7 022
- s e 2 5 B2;B 232 93 121 471 0.74
4 F 37 152 5 B2 315 1250 365 121.3 59
5 F 22 170 + 7 B2 20 589 101 252 0.95
6 M 43 170 - 4 B2; T 2.84 804 1.11 295 .50
7 F 54 152 - 21 BL;T; B 1.73 790 079 31.7 0.60
8 M 45 180 - 9 B2 246 594 132 30.9 0.03
MEAN: 48.1 163.9 12.8 2.18 77.1 131 42.1 0451
sD: 14.3 109 10.8 0.62 246 098 328 4.51

*: at least one positive immediale skin reaction to a battery of 15 common inhaled allergens; t:

B2=inhaled beta-2 adrenergic

agent; B=inhaled beclomethasone; T=theophylline derivatives; §: geometric mean and SD.
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Fig. 1. — Curves relating long resisumnce (Ru) and time. Each subject had two assessmenis. Subjects’ numbers are the same as in tables [ and

2. The horizontal dotied lines represent baseline values of Ro

for whom it toock 11 and 12 min. For each curve,
the data (* value for the linear fit, number of
points {n), slope) derived from the analysis are given
in table 2. The r* value was >0.80 in 14/16
instances. Results of the ancova of the two lines
for each subject showed that the lines were highly
significantly separate (i.e. the Y infercepls were

different) except for subjects nos 1 and 7. This
means that, for the later two subjects, highly
reproducible increases in Ri were obtained on the
two occasions, whereas, this increase differed for
the other subjects. The slopes of recovery were
not significantly different except for subject no. 4
for whom the difference just reached statistical
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Table 2. — Characteristics of cold air challenges and statistical analysis of the curves
n Challenge Minute RHE P n  slope Ancova*
no. ventilation Between lines Parallelism
{ 'min! Watt cm HO-sHlmin'  F p F P

1 1 318 90.6 0.63 46 0,041

2 382 893 0.89 53 -0.052 556 0.02 1.25 0.27
2 1 27.0 579 0.89 29 0236

2 293 62.1 0.93 29 0.236 89.5 <0.001 ~0 0.99
3 1 424 913 0.85 16 -0.107

2 55.3 124.1 0.77 24 0,087 56.7 <0.00%1 0.72 040
4 1 64.5 1318 0.93 29  -0.340

2 66.0 135.5 088 19 -0.254 2244 <0001 421 0.05
5 1 60.8 126.2 (.38 16 -0.310

2 535 113.7 0.94 19 -0.326 29.0 <0001 036 0.56
6 1 3.7 150.6 (.66 33 -0.162

2 58.9 1213 0.95 26 -0.206 868.0 <0.001 0.55 046
7 1 570 120.6 0.50 18 -0.158

2 49.2 104.6 0.86 18 -0.147 0.55 046 214 016
8 1 55.0 118.5 0.96 14 -0.697

2 56.4 1255 095 13 -0.723 249 <0001 025 062

2= squared coefficient of correlation; n = number of points; * Analysis of covariance: the between lines comparison indicates if

the lines are significantly separaie; the parallelism comparison shows if the lines have significantly different slopes.

significance.

We found no statistically significant correlaton
=-009, r=-051 and r=-0.49 respectively) between
baseline Rr, the increase in Ry after the inhalation
of cold air and baseline PC,, on onc hand and the
slopes of recovery on the other,

Discussion

Hyperventilation of cold air has initially been used
as a stimulus to explain the mechanism of exercise-
induced asthma [4,5]. Scme argumenis reviewed
extensively by LockHart et al. [17] may suggest
that both stimuli are similar and aect through a
common pathway, Firstly, maximal bronchial ob-
struction after exercise is generally obtained five (o
seven minutes after the end of exercise with
progressive recovery thereafter in the first hour [I,
2]. Detailed information on the Kinetics of bron-
chial obstruction due to exercise is unavailable, as
a sufficient number of points in the recovery in-
terval has not been obtained in previous studies.
Results of the present study suggest that recovery
from bronchial obsoucton due to hyperventilation
of cold air follows the same patten as post-

excrcise recovery. Confirmation of this point is
needed by a  thorough characierization of the
recovery interval  from  exercise- and hyperventila-

ton-induced bronchial obstruction  in  the same
subjects. Secondly, it has been shown that, as for
exercise-induced asthma, tachyphylaxis following
hyperventilation-induced asthma exists in some but

not all subjects [18, 19].

Although there was a broad between-subject
variability, the pattern of recovery showed a high
within-subject reproducibility. Moreover, the slopes of
recovery were similar, even if different levels of
bronchial obstruction were reached on each of the
lwo occasions. This suggesis that the kinetics of
recovery is more dependent on individual [actors
(rate of deactivation of receptors or metabolism of
mediators} than on baseline airway calibre and
hyperresponsiveness or the level of the induced
bronchial obstruction, Similar between-subject vari-
ability in the kinetics of recovery from bronchial
obstruction due to histamine has been previously
described [20]. Studying the slopes of recovery in
thc same individuals for several levels of bronchial
obstruction, as has been done for histamine [20],
would confirm that the kineties of recovery is not
linked with baseline airway calibre and hyperres-
ponsiveness.

Our study has implications for the clinical or
cpidemiological assessment of  bronchial
hyperresponsivencss with  hypervenitlation of cold
air, This work was a component of a seres of
steps, which represent an altempl 1o standardize
this test through assessment of the within- and
betwecn-day reproducibility in  asthmatic  subjects
[19), characterization of the shape of the Anes
response  curve [21] and demonstration tha
dose- response curve is cumulative [22]. The exac
ing for the assessment of airway calibre afu
end of inhalation hiad not becn determincd. Fro
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study, maximal bronchial
2-11 min after the end of
thus appear reasonable to
soon as 2 min after the
. to record it serially until

wenis: The authars wish 10 thank P.
useful discussions, P. Hupson for
nuscripl, and Lhe subjecits who took

PRIl 1L s duuy.
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RESUME: Nous avons émdié la cinftique de récupération de
1"obstruction brenchique due 2 I'inhalation d' air froid sec chez 8
sujets asthmatiques. Lors de la premibre visite, nous avons mesuré
le degré d’hyperexcitabilité bronchique & I*histamine. Lors des
deux aulres visites, aprés avoir obtenu la valeur de résistance
pulmonaire {Rv) et la spiroméirie de base, nous avons fait respirer
de 1'air froid sec (~20°C) durant 3 mimutes. La RL fut surveillée
continuellement jusqu'h son relour 4 1a valeur de base (20 %). La
concentration d’histamine causant la chule de 20% du VEMS
(CP,) variait de 0.03 & 5.9 mg:ml"*, ce qui correspondait & une
large fourchetle d’hyperexcitabilité bronchique. L' asugmentalion
moyenne {1 écart-type) de la R fut de 2.03 1 0.41 fois la valeur
de base et fut atteinte 211 minutes aprés la fin de I'inhalation
d’air froid. 1] existait une corrélation linéaire hautement significa-
tive (valeurs de r* >0.80 pour 14 des 16 droites) entre la RL et le
temps. Pour chaque sujet, la repreductibilité des deux
récupérations étudiée par une analyse de covariance était borne
puisque les pentes des deux droites ne différaient pas significa-
tivement I'une de I’autre. Les pentes de récupération et le temps
total de récupération (14 A 55 minutes} £taient trés variables d"un
sujet A 1'autre, Nous n’avons observé aucune corrélation signifi-
calive enire le calibre bronchiqgue de base, le niveau
d'hyperexcitabilité bronchique et I’ augmentation maximale de 1a
RL d’une part et les perites de récupération d'autre pan. Nous
concluons que la cinétique de récupération de {'obstruction bron-
chique due a1’inhalation d'air froid suit de fagon satisfaisante un
modle linéaire. fl y a une grande variation des pentes de
récupération d'un individu & I"sutre mais une bonne reproducti-
bilité lorsque le test est répélé chez fe méme individu.



