








normazl or asthmatic subjects. However, there was a
significant negative correlation between the percent-
age increase in sGaw after inhaled atropine and
baseline sGaw, when all subjects were analysed
together (r= —0.48 p <0.01).

Baseline PD, .

These values are shown in table III. Mean PD,; in
normal subjects was 19 times greater than in
asthmatic subjects, but there was some overlap
between the most reactive normal subjects and the
least reactive asthmatics.

Effect of atropine on PD,,

In each subject, the normalized dose-response
curves were approximately parallel (fig. 1) and all
doses of atropine in all subjects produced rightward
shifts of these normalized curves. The degree of
rightward shilt, measured as (DR — 1) was a positive

Table Ill. - Basaline PD,; values and valuas for (DR-1)
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Fig. 1. Cumulative methacholine dose response curves in asthma
subject No. 10 alfier inhaled premedication with the following:
saline (O}, 0.i6 mg atropine {®), 0.32 mg atropine (A), 0.64 mg
atropine (4A), 1.28 mg atropine (H).

function of log atropine dose. (For normal subjects
r= —0.58, p<0.01; for asthmatic subjects r= —0.56,
p<0.01) (see fig. 2). However, analysis of variance
failed to demonstrate a significant difference in the
degree of antagonism produced by the two lowest
doses of inhaled atropine in both groups.

There was no correlation between log (DR — 1) and
either the percentage increase in sGaw seen at 25 min
after atropine administration (r=90.073; n=72) or the
absolute value of sGaw at that time {r= — 0.098).

In some asthmatic subjects considerably larger
mean dose ratiozs were scen at all inhaled atropine
doses than in normal subjects (table III), but there
was overlap of dose mtios between groups and hence

Values for {DR-1)

Baseline PD,
(umoles) Inhaled atropine Intravenous atropine
0.16 mg 0.32mg 0.64d mg 1.28 mg 0.5 mg 10mg

Normal subjects
1 20.6 1.5 1.1 48 9.3 1.5 7.9
2 1.2 9.9 13.1 234 38.0 18.8 454
3 35.0 28 78 174 7.8 32 5.5
4 27.2 33 18 1.7 6.3 58 7.2
5 18.6 3.1 54 10.8 16.6 19 10.2
6 33 43 84 109 25.0 10.0 15.7
mean 17.7 4.2 6.3 11.5 173 7.5 153
Asthma subjects
7 0.8 0.7 4.6 94 354 59 16.3
8 24 1.5 1.0 58 12.1 08 21
9 03 2.7 572 104.1 2954 19.6 26.3
10 0.1 431 28.7 141.1 242.1 19.1 32.6
11 0.3 26.1 12.5 79.1 290.6 3.5 30.1
12 1.6 1.1 27 6.3 17.2 s 8.9
mean 0.9 15.9 17.8 576 1488 8.8 194
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Fig. 2. Schild plots for inhaled atropine. A, nommal subjects; B,
asthmatic subjects.

the differences were not statistically significant
(p=10.2). The differences in the means were largely
due to three asthmatic subjects (Nos 9-11) with dose
ratio approximately ten times greater than the
remaining subjects. In contrast, mean dose ratios to
intravenous atropine showed little difference between
normal and asthmatic subjects, and the three asthma-
tic subjects with very large dose ratios to inhaled
atropine had unremarkable dose ratios t{o intravenous
atropine.

To quantify the inhaled-intravenous difference in
shift of the dose-response curves, we have compared
(DR — 1} obtained following 0.5 and 1.0 mg intra-
venous atropine with the interpolated values for
inhaled atropine at these doses. For each subject, we
interpolated between inhaled doses using a lingar
regression of log (DR—1) against log dose. In
asthmatic subjects at both these doses significantly
higher dose ratios were obtained with inhaled atro-
pine when compared to intravenous atropine (p <0.01
at 1.0 mg; p<0.02 at 0.5 mg). By contrast in normal
subjects there were no significant differences in dose
ratios obtained using the two routes of administra-
tion. The difference between inhaled and intravenous
dose-ratios was significantly greater in asthmalic
subjects than in the normal subjects (p<0.01 at 1.0
mg; p<0.05 at 0.5 mg}). A comparison of the highest
inhaled and intravenous doses is shown in figure 3.
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Fig. 3. The relationship between methacholine scositivity (PD, ),
ghifl in the dose-response curve (log dose ratio — I}, and route of
administration of atropine. Normal subjects 1.28 mg atropine
inhaled {QO}, normal subjects 1.0 mg atropine iv. (@), asthma
subjecis 1.28 mg atropine inhaled (O} and asthma subjects 1.0 mg
atropine i.v. {H).

Table IV. - Correlation coefficients of relationship between
fog (DR-1} and log PD,,

Normal Asthma All subjects
Atropine dose
Inhaled
0.16 mg 0.82* 0.86* 0.61*
0.32mg 0.53 0.85% 0.63*
0.64 mg 0.62 0.93* 0.66*
1.28mg 0.93#* 0.83* 0,89%*
Intravenous
0.5 mg 0.94%= 0.82* 045
1.0mg 0.95%* D.86* 0.65*

* = pc0.05, ** = p<0.01, *** = p<0.001. All coefficients
above are negative.

Relationship between (DR — 1) and baseline PD.;

Subjects who were most sensitive to methacholine
were those who had the highest blockade from
atropine. The correlation coefficients of the relation-
ship between log (DR —1) and log baseline PD;; are
shown in table IV, The relationship between log
baseline PD;; and log (DR — 1) vatues for the highest
doses of inhaled and intravenous atropine are shown
in figure 3.

Schild plots

The relationship between log (DR—1) and —log
dose atropine is shown for all subjects in figure 2. The
mean slope of the regression line was —0.69 in
normal subjects and — 1.29 in asthmatic subjects. For
all subjects the mean slope was —0.99.

Discussion

We have observed a dose-dependent antagonism of
methacholine induced bronchoconstriction with both
inhaled and intravenous atropine. This is unlikely to
be caused by bronchodilation since the degree of
bronchodilation, however quantified, showed no
dose-dependency.

The mean Schild plot slope was close to that
expected for a competitive antagonist, but intersub-
ject differences and a limited dose range weaken this
evidence. Individual subjects’ Schild plot slopes differ
markedly but this might be expected when one
considers that the intrasubject variability of PD,y
measurements is approximatelv ?-fald and the tntal
range of atropine doses w
Significant Schild plot correlat
negative than —0.95) were obl
twelve subjects, Thus, althe
analysis is compatible with con











