
b2-adrenoceptor polymorphisms and lung function (maximal
expiratory flow at functional residual capacity) was found at
1 month of age, probably before there could be any influence of
the post-natal environment. In this small study, no influence of
maternal smoking was detected. This association was not found
at 10 yrs, but only 26% had a smoking parent. Were any
associations between b2-adrenoceptor polymorphisms and lung
function found at birth in the Australian cohort? If not, could
population differences or even a more polluted intrauterine
environment in the UK cohort explain why this association was
only found in later childhood in Australia?

The second point of interest was the unexpected finding of an
effect of b2-adrenoceptor polymorphisms on exhaled nitric oxide
in children without smoke exposure. This information was also
available from the present authors’ study [2], and so we revisited
our data, looking specifically at exhaled nitric oxide levels at age
10 yrs and b2-adrenoceptor genotype. As has been reported
before, atopy (any positive skin-prick test result) had a significant
effect on exhaled nitric oxide but, surprisingly, b2-adrenoceptor
polymorphisms also showed similar significant effects (table 1).
In the general linear model, there was no interaction between
genotype and atopy, and no detectable effect of parental smoking.
The present results confirm those of ZHANG et al. [1], and suggest
a sizeable effect since numbers in our study were small. The
relevance of this is unclear, but the same occurrence in separate
cohorts in different hemispheres suggests that they are real.
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From the authors:

As b2-adrenoceptors (AR) play an important role in the
regulation of bronchial smooth muscle tone, finding an
association between the functional variation in the b2-AR gene
and lung function would be expected. In the Australian
unselected cohort, arginine (Arg) 16 was found to be associated
with decreased lung function in children aged 11 yrs who had
been exposed to passive smoking [1]. However, in the UK
high-risk cohort (at least one atopic parent), no similar
association was found for 10-yr-old children [2]. Arg16 was
found to be associated with decreased neonatal lung function
as measured by maximum flow at functional residual capacity
(V9max,FRC) in the UK cohort [2]. We also measured V9max,FRC

in the Australian population at age 1 month. As we have
previously reported [3], V9max,FRC appeared to be lower in
individuals homozygous for Arg16, although this difference
was not statistically significant. We agree with N.M. Wilson
and A. Bush that an, as yet unknown, environmental difference
between the Australian and UK cohorts that affects the in utero
environment may contribute to these inconsistencies.

With regard to the relationship between b2-AR polymorphisms
and exhaled nitric oxide (eNO), we surmised that there were
indirect links between b2-AR and eNO through cytokine
regulation or endothelial L-arginine/nitric oxide pathway [1].
Interestingly, in the UK cohort, Arg16 and Glutamine (Gln) 27
were also found to be associated with decreased eNO. This
finding in the UK cohort confirms the effects of b2-AR on eNO
in the Australian cohort. More studies need to be conducted in
order to elucidate the association between b2-AR and eNO
with respect to pathogenesis of asthma and allergy.

We were interested in the comments of N.M. Wilson and A.
Bush as, although there are some differences between the
findings of the two birth cohort studies, the similarities are
quite striking and strengthen the case that b2-adrenoceptor
polymorphisms play an important role in determining
phenotypic features in early life.
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TABLE 1 Relation of exhaled nitric oxide (eNO) to b2-
adrenoceptor genotype in a cohort of 10-yr-old
children

Subjects n eNO ppb p-value

Arg16Gly

o1 Arg 15 3.99 (3.26–4.90) 0.017

Gly/Gly 21 6.49 (4.70–8.95)

Glu27Gln

o1 Gln 19 4.21 (3.34–5.30) 0.027

Glu/Glu 17 6.87 (4.82–9.79)

Haplotype

o1 Arg/o1 Gln 19 4.21 (3.34–5.30) 0.027

Gly16Gly/Glu27Glu# 17 6.87 (4.82–9.79)

Data are presented as geometric mean (95% confidence interval). Arg16Gly:

substitution of glycine (Gly) for arginine (Arg) at codon 16; Glu27Gln: substitution

of glutamic acid (Glu) for glutamine (Gln) at codon 27. #: linkage disequilibrium

occurred since all Glu/Glu genotypes were associated with Gly/Gly.

480 VOLUME 31 NUMBER 2 EUROPEAN RESPIRATORY JOURNAL



polymorphisms in a birth cohort followed for 10 years. Pediatr
Pulmonol 2004; 38: 75–81.

3 Turner SW, Khoo SK, Laing IA, et al. b2-adrenoceptor
Arg16Gly polymorphism, airway responsiveness, lung

function and asthma in infants and children. Clin Exp
Allergy 2004; 34: 1043–1048.

DOI: 10.1183/09031936.00127907

EUROPEAN RESPIRATORY JOURNAL VOLUME 31 NUMBER 2 481




