Advanced glycation end products and
wheeze: a plausible association?

Jonathan Grigg

In 1912 the French scientist Louis Camille
Maillard, while attempting to synthesise
proteins in his laboratory, ended up creating
a byproduct that had a meaty aroma and
flavour. The eponymous Maillard reaction
produces many chemical compounds
depending on the type of food, cooking
time, temperature and presence of air. One
class of Maillard-generated compounds
receiving recent research attention s
advanced glycation end products (AGEs),
which are generated during high-
temperature cooking. Animal-derived foods
high in fat and protein are generally AGE-
rich and prone to new formation of AGE s
during cooking. Once ingested, AGEs act via
engaging with the type I receptor for
advanced glycation end-products (RAGE),
and increasing evidence shows a role for
RAGE in asthma pathogenesis. For example,
Perkins et al' reported that the RAGE
knockout mouse is resistant to airway
inflammation induced by intranasal type 2
cytokines, and Brandt and Lewkowich® in a
recent review of RAGE-induced asthma
concluded that understanding the mecha-
nisms by which RAGE inhibition attenuates
Th2 cytokine signalling cascades might
allow for  development of  novel
therapeutics.

Further evidence for a role of RAGE
in asthma is provided by Wang et al’ in
this issue. In an analysis of data from the
National Health and Nutrition Examina-
tion Survey (NHANES), they found an
association between higher AGE intake
from meat and paediatric wheeze. Of
course, the usual caveats apply to this type
of epidemiological study, such as the possi-
bility of type I error from multiple analyses
of this dataset which has already reported
other associations between environmental
toxins and wheeze, and systematic error
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due to confounding. Although the study
of Wang et al’ should be considered
hypothesis-generating, it should stimu-
late similar analyses of other datasets, and
assessment of the role of RAGE polymor-
phisms in asthma development, such as
the T allele of 374T/A reported to be asso-
ciated with vascular dysfunction in sickle
cell disease.*

All cooks will recognise that visible
fumes are generated during high-
temperature cooking of foods such as red
meat. These fumes are submicrometre
particles of oil, combustion products,
steam and condensed organic pollutants,
and in some cases, carbonaceous particu-
late matter less than 10 micron in aero-
dynamic diameter (PM,;). To date, it is
unknown whether AGEs are contained
in this aerosol, but the high expression
of RAGE by type 1 alveolar cells* raises
the intriguing question—do AGEs act on
RAGE not only by ingestion, but also by
inhalation?

Although we are far from having
enough evidence to recommend changes
in meat consumption in children in order
to reduce asthma, a focus on adverse
respiratory effects of consuming large
amounts of cooked meats resonates with
wider agendas. For example, the 2020
UK Health Alliance on Climate Change
report ‘All consuming; Building a healthier
food system for people and the planet’
concludes that red meat consumption will
need to be cut by half if the food system
is to stay within sustainable environmental
limits.” Irrespective of the adverse health
effects of AGEs, it may therefore now
be time to advocate a diet with smaller
amounts of higher-quality and more
sustainable cooked meat.
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