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ABSTRACT: Bronchial hyperresponslveness (BHR) in smokers Is 
believed to be a consequence of airway wall Inflammation. We have 
examined the effects of treatment with nonsteroidal anti-inflammatory 
drugs (NSAID) on BHR to inhaled histamine, measured as the provocative 
concentration reducing forced expiratory volume In one second (FEV1) 

by 20% (PC
20

), in middle-aged male cigarette smokers In two separate 
double-blind, placebo-controlled, cross-over trials. Baseline FEV1 in these 
smokers ranged from 41- 117% predicted values. In the first study 15 
men (mean age 58 yrs, FEV

1 
2.20 I) were examined before and one hour 

after a single dose of 1.2 g aspirin. There was no slgnlrlcant change in 
PC

20 
(geometric mean 1.88 mg·mt·• pre-asplrln, 1.89 mg·mt·• post-aspirin) 

or baseline FEV
1 
and we observed no tachyphylaxis to the d fects of In· 

baled histamine at one hour a fter placebo. In the second study 10 men 
(mean age 60 yrs, FEV

1 
2.53 I) were examined before and after three 

days' treatment with the NSAID flurblprofen SO mg t.d.s. Baseline PC20 
was higher In this group than Ln the first study. There was no 
relationship between the excretion of urinary tbromboxane metabolites 
and the Intensity of BHR under baseline conditions; flurb lprofen greatly 
reduced the urinary excretion of thromboxane metabolites, but baseline 
FEV

1 
was not altered. Analysis of change l.n PC

20 
was complicated by a 

dlfference In baseline PC
20 

before the two treatments, but treatment with 
nurblprofen did not signifi cantly attenuate BHR. The results suggest 
that thromboxane or other cyclo-oxygenase products of arachidonic acid 
metabolism do not play an Important role In the short-term maintenance 
of BHR to histamine In middle-aged male cigarette smokers. 
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The dominant current hypothesis of the origins of 
bronchial hyperresponsiveness (BHR) in bolh subjects 
wilh asthma and smokers is Lhat it is a consequence of 
airway wall inflammation [1). In support of this 
hypothesis inhaled corricosteroids, which have anti­
inflammatory actions on the bronchi, consistently 
reduce BHR in asthmatic subjects [2] . Nonsteroidal 
anti-inflammatory drugs (NSAID) which inhibit 
cyclo-oxygenase production also alter BHR in certain 
circumstances in asthmatic subjects, although their 
effects are generally smaller and less consistent than 
that of corticosteroids. 

have b een shown to induce increased airways 
responsiveness in both dogs [4] and primates [5). 
These results may be relevant to humans, as in nonnal 
subjects in whom BHR to methacholine has been induced 
by breathing ozone, alveolar lavage shows an increase 
in cyclo-oxygenase products such as prostaglandins E2 
and F2 alpha and Lhromboxane B2 [6). 

The mechanism by which NSAID interfere with 
bronchial responsiveness has been studied in several 
animal models. In dogs, thromboxane synthase 
inhibitors have been reported to inhibit Lhe increase in 
airway hyperreactivity after antigen challenge [3) or 
ozone [4). Furthennore, stable Lhromboxane mimetics 

Airway wall inflammation in s mokers is 
characterized by neutrophil infiltration without the 
eosinophil infiltration characteristically found in asthma 
[7) and in this respect resembles the changes produced 
in animals by exposure to ozone [8, 9]. Furthennore, 
urinary levels of the major thromboxane metabolites 
are elevated in the urine of chronic tobacco smokers 
[10] . These observations suggest that NSAID might 
attenuate BHR in smokers even Lhough Lhey have not 
been very effective in asthmatic subjects. No studies 
of the effects of NSAID on BHR in smokers appear to 
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Table 1. - Details of smokers in study of acute effects of aspirin 

Subject Age Height Current Pack FEV
1 PC2o Positive Treatment 

smoking years histamine skin tests 
yrs m cigs/day %pred mg·mi·' 

A.C.G. 62 1.63 20 45 2.24 87 0.6 0 Atenolol 
P.J.E. 56 1.73 40 76 1.74 55 1.5 0 

W.B. 64 1.75 25 60 1.11 41 0.3 0 

A.C.B. 57 1.79 20 39 2.88 85 6.7 0 

J.R.R. 57 1.64 14 29 1.45 52 1.1 0 

R.G.M. 59 1.76 5 11 2.07 65 4.6 grass 
A.A.R. 64 1.72 20 50 1.44 50 1.3 0 Atenolol 
K.N.O. 53 1.80 40 72 2.56 72 12.3 grass 
D.G.D. 54 1.73 18 36 2.62 81 0.7 0 

Cl.B. 60 1.83 10 22 2.32 67 3.3 0 

N.M.M. 58 1.72 40 86 2.13 69 0.8 0 Atenolol 
H.B. 53 1.85 20 31 3.27 88 2.9 house dust mite 
W.G.C. 54 1.74 35 68 1.88 57 2.9 0 

H.I.J. 65 1.67 20 46 2.93 111 2.3 feathers 
G.J.D 56 1.85 40 74 2.36 65 1.2 grass house dust 

mite Cladosporium 
cat fur 

Mean 58 1.75 24.5 49.7 2.20 70 1.81• 
(sBM) (1.1) (0.18) (3.02) (5.74) (0.16) (4.7) 

•: geometric mean (mg·mi·'); FEV
1
: forced expiratory volume in one second; PC20: provocative concentration 

producing 20% fall in FEY 
1 

from baseline. 

Table 2. - Details of smokers in study of flurbiprofen 

Subject Age Height Current Pack FEY
1 PC2o Positive Treatment 

smoking years histamine skin tests 
yrs m cigs/day %pred mg·mi·' 

R.G.M.• 61 1.76 13 13 1.71 55 3.2 grass 
H.J.P 67 1.67 20 48 3.01 117 10.9 feathers 
E.M.A. 59 1.75 20 38 2.44 77 10.0 grass 
A.C.B.+ 59 1.79 15 41 3.18 96 16.1 0 

A.B. 66 1.71 14 30 3.00 108 33.0 0 

A.J.B. 52 1.73 24 42 2.79 84 23.4 0 
P.J.E.~ 58 1.72 40 78 1.63 53 5.3 0 

T.J.K. 56 1.65 40 70 2.72 96 14.0 0 Verapamil 
K.N.O.+ 56 1.80 45 76 2.38 69 16.5 grass 
H.S.B. 64 1.74 15 36 2.45 82 5.4 0 

Mean 60 1.73 24.6 47.2 2.53 84 11.12• 
(SBM) (1.9) (0.02) (3.89) (6.7) (0.17) (6.7) 

• : geometric mean (mg·ml·'); •: also participated in the aspirin study. For abbreviations see legend to table 1. 

have been published. We have, lherefore, examined the 
effects of NSAID on baseline lung function and BHR 
in middle-aged smokers in two separate experiments. In 
the first study we examined BHR before and one hour 
after a single dose of 1.2 g aspirin. Ex vivo generation 
of thromboxane by platelets is maximalJy depressed to 
6% of control levels in blood samples taken one hour 
after a single large dose of aspirin [11]. ln lhe second 
study we examined lhe effects of 3 days' trcaunent with 
lhe potent NSAID, flurbiprofen, and also measured levels 
of urinary metabolites of Lhromboxane. 

Subjects 

The men studied were originally recruited to a 
prospective study of lung function in 1974 [12]; at 
recrullment (and at subsequent interviews) any who gave 
a history of asthma were excluded. In 1982 their 
bronchial response to inhaled histamine was assessed 
for the fi rst time [13). Twenty men who were known to 
ha ve bronchial hyperresponsiveness (provocative 
concen tratio n of histamine that reduced forced 
expiratory volume in one second (FEV

1
) by 20% (PC~ 
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Table 3. - Details of the 8 additional smokers in whom thromboxane metabolites were measured 

Subject Age Height Current Pack FEV
1 PC2o Positive Treatment 

smoking years histamine skin tests 
yrs m cigs/day %pred mg·mi·' 

W.J.B. 67 1.78 14 31 3.95 121 >32.0 0 

R.F. 63 1.64 7 16 2.65 102 18.4 0 

C.F. 67 1.75 35 88 2.30 78 6.0 house dust mite 
J.S.R. 68 1.81 18 48 2.62 84 23.4 0 

J.M.D. 58 1.76 25 51 2.72 83 >32.0 0 

R.H.V. 55 1.80 7 14 2.95 85 >32.0 0 

J.T.W. 54 1.86 10 17 3.65 97 >32.0 0 

J.W.S. 54 1.70 35 65 2.99 94 13.2 0 

Mean 61 1.76 18.9 41.2 2.98 93 20.9* 
(sEM) (2.19) (0.02) (4.10) (9.41) (0.20) (4.9) 

•: geometric mean (mg·ml·1), assigning values of 32.0 mg·mi·1 to 4 subjects. For abbreviations see legend to 
table 1. 

of less than 32 mg-ml·') and who had continued to smoke 
cigarettes participated in the two studies of NSAID, 15 
in the ft..rst study and 10 in the second study; ft.ve men 
participated in both studies. None had a history of 
peptic ulceration or unfavourable response to aspirin or 
NSAID. None were taking NSAID or developed 
symptoms after a trial dose. None of the men were taking 
any bronchodilator drugs before or during these stud­
ies. Any other treatment was taken in an unchanged 
dose throughout the study periods. Further details of 
age, baseline FEV1, PC:w atopic status and drug 
treatment are shown in tables 1 and 2. To expand the 
relationship between smoking, bronchial responsiveness 
and urinary excretion of thromboxane metabolites, an 
additional group of eight asymptomatic current smok­
ers, four of whom had PC

20 
to histamine >32 mg·ml·1, 

were examined on one occasion. These men were of 
similar mean age and height to the men studied in the 
drugs trials and had a similar smoking history (table 3). 
As expected they had less impairment of FEV

1
• 

Methods 

Bronchial responsiveness 

FEV was measured in the standing position with a 
dry bellows spirometer [14] which was calibr.aled daily. 
The highest FEV 

1 
from three technically satisfactory 

forced expirations expressed at BTPS was taken as Lhc 
baseline and compared to reference values [15]. Provo­
cation concentration of histamine was then determined 
using the same equipment and technique as described 
previously [13]. Subjects wore a noseclip and inhaled a 
solution of 0.9% saline followed by doubling concen­
trations of histamine diphosphate (0.5 to 32 mg·ml·') 
generated by a compressed air driven Wright nebulizer 
at a flow rate of 7.5 /·min·1 through a mouthpiece 
during tidal breathing for 2 min. The output of the 
nebulizer was 0.14 ml·min·1 and was checked regularly. 
FEV 1 was recorded at 30 s, 90 s and 3 min and then at 

2 min intervals to determine the lowest value after each 
inhalation. The challenge was terminated when FEV, 
fell below 20% of the lowest post-saline value or the 32 
mg·ml·1 concentration of histamine was reached. The 
concentration of inhaled histamine which provoked a 
20% fall in FEV 

1 
(PC20) was obtained by linear inter­

polation from a log dose-response curve. 

Atopic status 

Skin reactivity to extracts from nine common 
aeroallergens (grass pollen, cat and dog dander, mixed 
feathers, Alternaria, Cladosporium, Aspergillus 
fumigatus, house dust and Dermatophagoides 
pteronyssinus) was assessed by prick tests in forearm 
skin. The response to the test was recorded as positive 
when mean weal diameter was >2 mm. 

Measurements of thromboxane B2 and 2,3 dinor 
thromboxane B

2 
in urine 

A 24 h urine collection was made on day 3 of placebo 
or Ourbiprofen treatment. Thromboxane 8

2 
(TXB

2
) and 

its 2,3 dina r metabolite were analysed in 10 ml aliquots 
of urine that had been spiked with 5 mg 2H• TXB2 and 
2,3 dinar TXB

2 
inLem al standards. These urine samples 

were purified by extraction onto immunoaffinity col­
umns labelled with an antibody to TXB

2
, with a high 

(>60%) cross-reactivity for 2,3 dinor TXB
2 

[16]. The 
thromboxane metabolites were eluted with 95% acetone 
and the eluate evaporated to dryness under N

2
• The 

residue was subsequently derivatized to the d-trifluoro 
methyl benzyl - trimethylsilyl derivative and analysed 
by gas~chromatography, negative ion chemical 
ionization mass spectrometry on a Finnegan 4500, 
monitoring M/Z - 585 and -589 for TXB2 and M/Z - 557 
and -561 for its 2,3 dinor metabolite and deuterated 
standards, respectively. The limit of detection was 
approximately 1 ng·mmol·1 creatinine. In the additional 
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group of 8 smokers a 24 h urine collection was 
made before attending the laboratory for histamine 
challenge. 

Protocols 

Acute effects of 1.2 g aspirin. Fifteen men who were 
current cigarette smokers were studied in a double-blind, 
cross-over trial on two separate mornings one week aparL 
Details of age, smoking history, baseline FEV,. PC20, 

skin prick teSts and drug treatment are shown in table 
1. The study was made in the winter. After measuring 
spirometry and PC

20 
to histamine, each subject was given 

either 1.2 g aspirin tablets or matched placebo tablets. 
One ho ur after treatment spirometry and PC

20 
to 

histamine was repeated. One week later the same 
protocol was repeated with the alternate treatment. 

Effects of 3 days' treatment with flurbiprofen 50 mg 
t.d.s. Ten men, all current cigareuc smokers, were stud­
ied in a double-blind, cross-over trial. Details of age, 
smoking history, baseline FEV1, PC200 skin prick tests 
and drug treatment arc shown in table 2. The study was 
made in the winter. After baseline measurements of 
spirometry and PC

20 
to inhaled histamine, subjects were 

then instructed to take flurbiprofen 50 mg t.d.s., a po­
tem NSAID with a plasma half-life of 4 h or matched 
placebo tablets. After 48 h aU subjects started a 24 h 
urine collection, returning to the laboratory 72 h after 
the initia l baseli ne measurements, for repea t 
measurement of spirometry and PC

20 
to inhaled 

histamine. After an interval of 11- 24 days without any 
treatment, the second limb was repeated with an 
identical protocol, subjects being given the alternative 
treatment. 

Both studies were approved by the local Medical 
School Research Ethics Committee. 

Calculations 

All PC
20 

values were logarithmically transformed 
before any calculations and are expressed as mean log

10 
PC

20 
(sEM) and geometric mean in the tables. The dou­

ble-blind, two period, cross-over trials were analysed 
for a quantitative response and interactions between 
treatmem and period as set out in the full description of 
Hn.Ls and ARMITAGE [17]. 

Results 

Study 1 

No side-effects of the drugs were encountered. 

Reproducibility of PC111 after one hour and one week. 
There was no significant difference in mean baseline 
FEV, or in PC to inhaled histamine 1 h after placebo 
(table 4). Paire~ measurements in individuals lay within 

Table 4.- Effect of 1.2 g aspirin versus placebo on FEV, 
and histamine reactivity (PC20) in 15 male smokers 
(Study 1) 

FEY
1 

at baseline l 
FEY

1 
after 1 h l 

Aspirin 

2.16 (0.16) 
2.10 (0.16) 

Placebo 

2.20 (0.16) 
2.12 (0.15) 

PC20 at baseline 
(geometric mean) mg·mi-1 1.88 1.81 

PC10 1 h after 
treatment 

log
10 

0.2743 (0.1201) 0.2570 (0.1101) 

(geometric mean) mg·mi·1 1.89 1.81 
log

10 
0.2772 (0.1523) 0.2568 (0.1218) 

Results are expressed as mean and SEM in parenthesis. For 
abbreviations see legend to table 1. 

one doubling dilution of histamine and there was no 
tendency for a reduced response to be found for the 
second test even in those who received the largest dose 
of histamine (i.e. men with highest PC~ (fig. 1 left). 
When studied at one week apart, two subjects had log 
PC

10 
which differed by slightly more than one doubling 

dilution (fig. 1 right). 

Effects of a single 1.2 g dose of aspirin on FEV1 and 
PC

111
• There were no significant changes in baseline 

FEV
1

, mean values of PC
20 

(table 4) or individual 
values of PC

111 
(fig. 2). 

Study 2 

Effects of 3 days' treatment with flurbiprofen 50 mg 
t.d.s. This subgroup had on average less impairment of 
FEV

1 
and higher PC2q to histamine than the men in Study 

1. No side-effects ot the drugs were encountered. 
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Fig. I. - (Left panel) Comparison of provocative concenlration 
reducing forced eJtpi111LOry volume in one second by 20% (log PC.) 
10 inhaled histamine before (horizontal axis) and I h after placebo 
(venial axis) in IS smokers. Continuous line is line of identity, 
interrupted linc:s indicate limits of one doubling dilution. (Right panel) 
Comparison of log P~ to inhaled histamine at an inlerval of 7 days 
in 15 smokers. First measuremen1 on horizontal axis, second on 
vertical aJtis. Continuous line is Line of identity, intcmJptcd lines 
indicate limits of one doubling dilution. 
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Bronchial response to histamine. There was a signifi­
cant drug effect for the cross-over study of placebo and 
flurbiprofen (p=0.009). However, inspection of mean 
values in table 5 and individual results in figure 3 show 
that a major factor in this was an unusual distribution of 
results after placebo; only one subject showed a large 
increase in PC

20 
after flurbiprofen. In both the placebo 

and flurbiprofen arms of the study 9 of the 10 pre- and 
post-drug values of PC

20 
lay within one doubling 

dilution, indicating repeatibility was comparable to that 
in Study 1 but in all 10 subjects PC

20 
was slightly 

reduced (i.e. responsiveness increased) after placebo 
(fig. 3). There was no evidence of a treatment-period 
interaction (p=0.73). 

2 , , 
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:"' , , , , , , , 
go 1 

,. , , 
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, , 
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l , , , , , , . , 
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·1 0 2 

log Pc20 pr•drug 

Fig. 2. - Comparison of provocative concentration reducing forced 
expiratory volume in one second by 20% (log PC

20
) to inhaled 

histamine in 15 smokers before (horizontal axis) and 1 h after (ver­
tical axis) a 1.2 g dose of aspirin. 
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Fig. 3. - Comparison of provocative concentration reducing forced 
expiratory volume in one second by 20% (logPC20) to inhaled his­
tamine in 10 smokers before (horizontal axis) and after (vertical 
axis) 3 days' treatment with placebo (left panel), flurbiprofen 50 mg 
l.d.s. (right panel). 

Urinary thromboxane metabolites (TXB2 : 2,3 dinor 
TXB

2
). Individual values of 2,3 dinar TXB

2 
in the 10 

smokers in the flurbiprofen trial and in the 8 additional 
control smokers are shown in figure 4. Under baseline 
conditions there was no significant correlation between 
PC

20 
histamine and 2,3 dinar TXB~xcretion in the 18 

smokers; mean levels of 2,3 dinor TXB
2 

in the 10 men 
during the placebo arm of the drug study were similar 
to those in the 8 control smokers, although the control 
smokers had a significantly higher PC

20 
histamine 

(p=0.009 Mann-Whitney U) (table 5). 

Table 5. - Effect of flurbiprofen on FEV
1

, histamine responsiveness and urinary thromboxane 8
2 

and metabolites 

FEY 
1 

at baseline l 
FEV

1 
after 3 days l 

PC
20 

of histamine mg·ml· 1 

at baseline log•o 

PC
20 

of histamine mg·ml· 1 

after 3 days' log•o 
treatment 

Urinary throm- ng·mmol" 1 

boxane B
2 

creatinine 

2,3 dinor ng·mmol·1 

thromboxane B
2 

creatinine 

Flurbiprofen 
(n=10) 

2.58 (0.16) 
2.50 (0.16) 

7.14 
0.8541 (0.1250) 

p=0.012 

9.37 
0.9724 (0.1114) 

p=0.375 

0.6 (0.2) 
[ p<O.OOl 

3.8 (1.3) 
[ p<0.001 

Placebo 
(n=10) 

2.53 (0.17) 
2.52 (0.16) 

11.12 
0.461 (0.0992) 

p=0.009 

7.55 
0.8781 (0.0873) 

5.1 (1.1) 

33.0 (6.5) 

Control* 
(n=8) 

2.98 (0.20) 

20.9 
1.3202 (0.0932) 

3.7 (0.7) 

35.8 (12.0) 

Values are arithmetic mean (sEM), except for PC
20 

where geometric mean is shown. The cross-over trial 
of 3 days' treatment with flurbiprofen 50 mg t.d.s and placebo was carried out in 10 male smokers. 
•: control group comprised an additional 8 male smokers (see table 3 for further details). Appropriate 
parametric or non-parametric t-tests were used to compare paired measurements on flurbiprofen and 
placebo. For abbreviations see legend to table 1. 
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c 

0 
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0 

0 
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0 
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• 

• • 
• • • • • 

Placebo Flurbiprofen 

Fig. 4.-24 h urinary excretion of thromboxane 8
2 

(TXB
2

) and 2,3 dinor ~82 in 8 control_smokers studied on one occasion and in 10 smokers 
studied on two occasions - the third day of placebo treatment and the thud day of flurbtprofen treatment. 

Administration of flurbiprofen produced nearly 
tenfold reductions in urinary excretion of both TXB2 

and 2,3 dinor TXB
2 

(fig 4, table 5). 

Discussion 

Despite the considerable experimental evidence in 
animals [3-5] and the more limited evidence in humans 
[6], for involvement of thromboxane and prostaglandins 
in BHR we found no relationship between urinary 
excretion of 2, 3 dinor TXB

2 
and PC20 histamine under 

baseline conditions and were unable to demonstrate any 
attenuation of BHR to histamine in middle-aged smokers 
with NSAID treatment. The levels of urinary 2, 3 dinor 
TXB

2 
found in smokers under baseline conditions were 

similar to those reported in current smokers by NowAK 
et al. [10] who also found mean levels in control 
nonsmoking subjects to be about SO% (16±2 
ng-mmol-1 creatinine) of those in smokers. Treatment 
with flurbiprofen greatly reduced 2, 3 dinor TXB2 
excretion. Considerable reductions in urinary 2, 3 dinor 
TXB

2 
have been found in the first collection period 

after a single dose of aspirin [18] and probably also 
occurred in our first study. 

The failure of a single dose of aspirin to attenuate 
BHR in the first study was clear cut. Interpretation of 
the second study of three days' treatment with 
flurbiprofen is less satisfactory because of the finding 
of a significant drug effect. We believe this result 
was due to an unusual distribution of results before 
placebo. We have no explanation except chance for this 
finding. The studies on placebo were interspersed with 
those in the flurbiprofen arm so that a temporary 
technical error cannot be implicated and there were no 
significant differences between post-placebo and post­
flurbiprofen, or pre- and post-flurbiprofen values. We 

examined whether pre-placebo PC20 could have been 
increased by a longer lasting effect of prior treatment 
with flurbiprofen. Four of the 10 men had flurbiprofen 
before placebo; only two of these men showed a pos­
sible small sustained effect of flurbiprofen. In these two 
men pre-placebo PC

20 
was measured 11 days after the 

last dose of flurbiprofen and values of PC20 were 
slightly lower three days later. However, the effects of 
NSAID (other than aspirin) on thromboxane production 
only last a few hours after the last dose, with a time 
course similar to the plasma concentration; furthermore, 
each of the six men who received placebo first, who 
included the one subject with a large reduction in PC20 
after flurbiprofen (fig. 3), also showed lower PC20 after 
placebo treatment. Formal statistical tests [17] confirmed 
the absence of a treatment-period interaction. Hence, 
we interpret the results of the second study as showing 
no significant effect of flurbiprofen on PC20 to hista­
mine, supporting the more conclusive results of the first 
study with aspirin. 

Studies in recent years have highlighted differences 
between BHR in smokers and in asthma [19], although 
atopy, which is very common in the general population, 
will inevitably be present in a proportion of smokers. 
The present group of smokers all denied asthmatic 
symptoms but, as expected, some had evidence of 
atopy. In previous studies we found most smokers had 
PC

20 
>32 mg-ml-1 [13); in general, the prevalence of 

BHR in smokers increases with the severity of airways 
obstruction but the present group of smokers included 
several without significant obstruction. Although 
abnormal airway geometry plays an important role in 
the BHR of smokers, treatment with salbutamol can 
considerably increase PC20 without producing much 
bronchodilation [19]. Concurrent drug treatment was 
unchanged during the trials and the effect of 
cardioselective beta-adrenoceptor blocking agents such 
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as atcnolol on bronchial responsiveness is very small. 
We did not anticipate that anti-inflammatory treaunent 
would restore bronchial responsiveness to normal; rather, 
we postulated that whatever the particular roles of other 
factors such as atopy or altered geometry in contributing 
to BHR in an individual smoker, the component due to 
active airway inflammation induced by smoking 
might be responsive to anti-innammatory treatment. 
Our failure to find significant change foJiowing NSAID 
treatment in a total of 20 smokers cannot exclude the 
possibility that NSAID auenuate BHR in a subgroup of 
smokers (note the one outlying subject in figure 3). 
Furthermore, significant attenuation of BHR might be 
found after longer-term treatment with NSAID. However 
a long-term trial of NSAID would require careful 
balancing of potential benefits against the possibility of 
troublesome side-effects. 

The results in smokers differ in several respects from 
those reported previously in subjects with asthma. 
Whereas some attenuation of bronchial responsiveness 
to inhaled histamine has been noted by some authors 
after treatment with indomethacin [20] or flurbiprofen 
[21] in asthmatic subjects, we found no attenuation in 
either study in smokers. In addition we found no 
evidence of a reduced response to inhaled histamine 
when a second test of responsiveness was applied after 
an interval of one hour. The dose of histamine given 
and the time interval was similar to that associated with 
tachyphylaxis in asthmatic subjects in the study of 
MANNING et al. [22]; these authors further showed that 
tachyphylaxis was abolished by treatment with in­
domethacin. Although others [23] have noted tach­
yphylaxis to the effects of inhaled histamine in asthmatic 
subjects, this effect is not consistently present (see 
discussions in [22, 23]). There appear to be no other 
studies of tachyphylaxis in smokers with increased re­
sponsiveness. 

In summary, we were unable to show any relationship 
between the excre tion of urinary thromboxane 
metabolites and the intensity of BHR in middle-aged 
smokers under baseline conditions. A single dose of 
aspirin failed to attenuate BHR. Three days' treatment 
with flurbiprofen greatly reduced urinary thromboxane 
met.abolites but, although there were some problems wilh 
the analysis, probably did not significantly attenuate the 
bronchial response to histamine. Thus, we found no 
evidence that cyclo-oxygenase products contribute to 
short-term maintenance of BHR to histamine in 
smokers. 
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Effets de medicaments anti-inflamm atoire non steroi"diens sur 
l'layperreactivite bronchique de f umeurs d'dge moyen. T K. 
Lim, N.C. Turner , A. Watson, H. Joyce, R.W. Fuller, N.B. 
Pride. 
RESUME: On pense que J'hyperreactivite bronchlque (BHR) 
des fumeurs est une consequence de I' inflammation des parois 
des voies aeriennes. Nous avons examine les effets des 
traitcments au moyen de m&Jicaments anti-inflammatoires non 
sterot>diens (NSAJD) sur B HR 8. l'egard de l'inhalation 
d'histamine (mesuree comme la concentration de provocation 
qui reduit le VEMS de 20% [PD

20
)) chez des fumeurs de 

cigarettes de scxe masculin et d'age moyen, au cours de deux 

essais separes en double anonymat avec controle par placebo 
et permutation croisee. Les valeurs de base du VEMS chez 
ces fumeurs s'etendaient entre 41 et 117 % des valeurs 
pr&Jites. Dans la prcmi ere crude, 15 hommes (aage moyen 
58 ans, VEMS 2.20 l) ont ete examines avant et 1 heure apres 
une dose unique de 1.2 g d'aspirme . L'on p as note de 
modification significative du PC10 (moyenne geometrique 1.88 
mg·ml avant l'aspirine, 1.89 mg·ml apres l'aspirine) ou du 
VEMS de base. Nous n'avons pas observe de tachyplylaxie a 
J'egard des effets de J'hlstamine inhalee 1 heure apres le 
placebo. Dans la deuxieme etude, 10 hommes (age moyen 60 
ans, VEMS 2.53 l) ont ete examines avant et apres 3 jours de 
traitement au moyen de 50 mg de flurbiprofen 3 fois par jour 
(NSAID). Le PC20 de base etait plus elev~ dans ce groupe 
que dans la premi~re etude. L'on n'a pas observe de relation 
entre l'excretion de mctabolites urinaires du thromboxane et 
l'intensite de l'hyperreactivite bronchique clans les conditions 
basales. Le nurbiprofen a reduit considcrablemenr l'excr~tion 
urinaire des mctabolites du thromboxanc, mais n'a pas modifie 
le VEMS de base. L'analyse des modificaitons du PC

10 
a ete 

par une difference dans le PC
2 

de base avant les deux 
traitements, mais le traitement au hurbiprofen n'a pas attenue 
significativement BHR. Ces resultats suggerent que le 
thromboxane ou d'autres produits de la cyclo-oxygenase 
provcnant du metabolisme de l'acide arachidonique ne jouent 
pas un role important clans l'entretien d'une hyperreactivite 
bronchique a court terme chez les furneurs de cigarettes d'age 
moyen et de sexe masculin. 
Eur Respir J., 1990, 3, 872-879. 


