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strong stimulation of PMNs entering the microen- 
vironment of the allergic reaction, of possible 
great pathogenic importance in IgE-mediated re- 
actions.’ 
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Factors determining bradykinin bronchial 
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The mechanism by which bradykinin narrows 
the airways in human beings is believed to be an 
indirect one.” ’ In contrast, histamine and meth- 
acholine both cause bronchoconstriction directly 
by stimulating the corresponding receptors on 
airway smooth muscle. Therefore it is perhaps 
surprising that three studie? have shown a cor- 
relation in the responsiveness between the two 
stimuli. 

The aim of the present study was to reexamine 
the relationship between bronchial hyperre- 
sponiveness induced by bradykinin and histamine. 
We also assessed the incidence and factors that 
influence the development of refractoriness to 
bradykinin. 
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Abbreviations used 
FEV, Forced expiratory volume in 

1 second 
PC20 Provocative concentration causing a 

20% fall in FEV, 

METHODS 
Subjects 

Twenty-one nonsmoking, atopic, subjects with mild 
asthma (13 men) with a mean age of 28.1 years partic- 
ipated in the study. The subjects were chosen without 
any prior knowledge about their bronchial responsive- 
ness to histamine or bradykinin. The criteria used for 
selection has been described previously.*, 5 

Procedure 

The protocols for bronchial challenge with mediators 
and measurement of forced expiratory volume in 1 
second (FEV,) have been described previously.& ’ 

The study consisted of two visits separated by at least 7 
days, during which two consecutive concentration- 
response studies with either inhaled bradykinin or hista- 
mine were undertaken in a double-blind, randomized 
manner. An initial bronchial provocation test with either 
bradykinin or histamine was performed until FEV, fell 
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FIG. 1. Correlation between baseline P& bradykinin and PC,, histamine values in 21 subjects 
with asthma. 

by more than 20% of baseline value. The subjects were 
then allowed to recover spontaneously until the FEVl 
had returned to within 5% of baseline value. When this 
was achieved (1 hour), a second agonist concentration- 
response challenge was undertaken until l?EV, was 
greater than 20% of the original postdiluent value. 

Statistical significance was tested by means of two- 

way analysis of variance and Student’s t test for paired 
data. To quantify the loss of agonist responsiveness, an 
index of refractoriness for bradykinin and histamine 
was calculated by dividing the second provocative con- 
centration causing a 20% fall in FXV, (PC-,,) by the 
first PC,, and then the mean of the individual ratios 
was derived. The relationship between these two in- 
dices was assesed by least squares linear regression 
analysis of the logarithmically transformed values. 

RESULTS 

Nine of the 21 subjects exhibited refractoriness 
to repeated inhalation of bradykinin; four of these 
nine subjects were receiving inhaled beclometha- 
sone therapy. For the group as a whole, the 
geometric mean PCzO bradykinin increased signif- 
icantly from 0.63 mgiml (range, 0.01 to 11.7 mg/ 
ml) after the first challenge to 1.66 mg/ml (range, 
0.01 to > 16.0 mg/ml) after the second challenge 
(p = 0.001) providing an index of refractoriness 
of 2.65. The mean PC& bradykinin after the 
second challenge was a minimum estimate, be- 
cause a PC,, was not achieved in two subjects. In 
contrast, on the histamine study day, the geomet- 
ric mean PC,, was 0.87 mg/ml (0.04 to 8.41 

mg/ml) for the first test and 0.88 mg/ml (0.04 to 
6.78 mg/ml) for the second test (p > 0.05). The 
index of refractoriness to bradykinin did not show 
a significant correlation with baseline histamine 
reactivity (r = 0.19). In contrast, bradykinin re- 
fractoriness showed a weak negative correlation 
with baseIine bradykinin reactivity (r = -0.39, 
p = 0.05). However, for the group as a whole, no 
significant correlation could be established be- 
tween the first PC,, histamine and the first PC, 
bradykinin @ > 0.05; r = 0.24) (Fig. 1). 

DISCUSSION 

The present study shows, in contrast to previous 
observations, that tachyphylaxis to bradykinin is 
not observed in all subjects with asthma. Further- 
more, the index of bradykinin refractoriness was 
not related to baseline bronchial hyperresponsive- 
ness to histamine or bradykinin. In a large group 
of unselected subjects with asthma we failed to 
confirm the correlation between bradykinin and 
histamine reactivity, supporting the view that 
bradykinin exerts an indirect action on human 
asthmatic airways. 

A close correlation between airway responses 
to histamine and methacholine has been estab- 
lished, which suggests that common mechanisms 
regulate this physiologic abnormality. Although a 
concept that the asthmatic airways are “nonspe- 
cifically” hyperresponsive to a wide variety of 
agonist has been developed, this has not been 
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found to be the case when either histamine or 
methacholine are compared with other stimuli 
such as adenosine 5’-monophosphate, platelet ac- 
tivating factor, neurokinin A, exercise, sulfur di- 
oxide or sodium metasulfite, hypertonic saline, 
and distilled water. 

The term “indirect bronchial hyperresponsive- 
ness” has been suggested for those stimuli that 
provoke bronchoconstriction through release of 
pharmacologically active mediators. Evidence that 
the group of indirect stimuli reveal a different 
component of airway responsiveness than do the 
more “conventional” stimuli such as methacho- 
line and histamine has been provided by the 
observation that topical corticosteroids can de- 
crease responsiveness to these stimuli but not to 
sulfur dioxide. On the basis of the present evi- 
dence it seems unlikely that bradykinin has a 
predominant action by direct constriction of air- 
way smooth muscle. It follows from this that 
indices of bradykinin and histamine responsive- 
ness are unlikely to correlate. However, at least 
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three studies have shown a correlation between 
these two indiceqz4 but the subject groups were 
small (II < 10) and were selected. 

REFERENCES 

1. 

2. 

3. 

4. 

5. 

Simonsson BG, Skoogh BE, Bergh NP, Andersson BR, 
Svedmyr N. In vivo and in vitro effect of bradykinin on 
bronchial motor tone in normal subjects and patients with 
airways obstruction. Respiration 1973;30:378-88. 
Fuller RW, Dixon CMS, Cuss FMC, Barnes PJ. Bradykinin- 
induced bronchoconstriction in humans: mode of action. 
Am Rev Respir Dis 1987;135:176-80. 
Polosa R, Holgate ST. Comparative airway response to 
inhaled bradykinin, kallidin and [des-arg’]-bradykinin in 
normal and asthmatic subjects. Am Rev Respir Dis 1990; 
1421367-71. 
Polosa R, Phillips GD, Lai CKW, Holgate ST. Contribution 
of histamine and prostanoids to bronchoconstriction pro- 
voked by inhaled bradykinin in atopic asthma. Allergy 
1990;45:174-82. 
Polosa R, Lai CKW, Robinson C, Holgate ST. The influ- 
ence of cyclooxygenase inhibition on the loss of broncho- 
constrictor response to repeated bradykinin challenge in 
asthma. Eur Respir J 1990,3:914-21. 


