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Sometimes a very specific question from one of Monell’ Sponsors can lead to research
programs that provide insights into fundamental problems in flavor biology. Our
discoveries surrounding the anti-inflammatory compound oleocanthal, a compound with
unusual perceptual properties, provides one dramatic example of this.
A number of years ago, Reckett Benckiser (RB), a Monell Sponsor company, asked us
whether we could help them understand why they were having so many taste complaints
from consumers regarding an over-the-counter cold remedy. This liquid-based
formulation had recently been upgraded by adding ibuprofen, the non-steroidal antiinflammatory pain reliever, as an ingredient and we assumed that the complaints must
involve the perceptual properties of ibuprofen about which little were known.
Although Monell does not work on specific products unless such work raises a basic
research question, we were intrigued with the observation and agreed to “taste” the new
formulation. When we did, we immediately recognized that the problem was not with
taste (that is sweet, sour, salty, bitter or umami) but that ibuprofen caused a very
distinctive and unpleasant irritation that was restricted almost exclusively to the throat.
This interested us from a scientific perspective because it was not clear what the
mechanism of this throat-restricted irritation might be. Most irritants such as capsaicin
(the active irritant in hot peppers) irritate the entire oral cavity. Thus the question was
why did ibuprofen only irritate the throat? We wondered whether it might activate an
unknown receptor found in the throat but not in the mouth.
Consequently, we engaged in a research collaboration with RB to understand more
about the sensory basis for this unusual percept. This project resulted in a scientific
publication by two of my colleagues, Paul Breslin and Barry Green, showing that the
irritation was indeed highly restricted to the throat and that it was pH sensitive, thereby
providing RB with an approach to reduce the unpleasant sensation. But we remained
puzzled by the strange localization of the irritation to the throat and hoped we would have
a chance sometime to investigate its mechanism.
Independently, and at about this same time, I was attending a meeting on Molecular
Gastronomy in Italy where scientists, chefs and journalists explored the science behind
cooking and food choice. Here I was introduced to sensory evaluation of extra virgin
olive oils (EVOO). Procedures were essentially the same as for wine – smelling the
volatiles coming from a wine glass with small amount of oil, sipping it, and then
swallowing it. We had the opportunity to sample a particularly fresh batch of very high
quality extra virgin olive oil from a local olive grove. I swallowed it and was startled to
experience what appeared to be an identical throat burning sensation to that I had
experienced when I swallowed liquid ibuprofen.
This led me almost instantaneously to the hypothesis that high quality EVOOs may
contain a compound that mimics not only the sensory properties of ibuprofen, but perhaps
also has similar pharmaceutical actions. This hypothesis was based on ideas put forward
over half a century ago by Roland Fisher who suggested that the oral cavity might act as
an in situ pharmacological sensor. Flavor sensitivity and drug sensitivity may be tightly

connected he speculated. And if EVOO did contain a natural anti-inflammatory
compound, then it was possible that some of the health benefits of the Mediterranean diet,
which include lower rates of cardiovascular disease, some cancers and neurodegenerative
diseases such as Alzheimer’s, were a consequence of the regular ingestion of low levels
of this hypothesized natural anti-inflammatory compound. This made sense since there is
some evidence that long-term consumption of ibuprofen has the same beneficial effects
against these diseases as does the Mediterranean diet.
The hypothesis that EVOO contains a natural anti-inflammatory compound and that this
compound is responsible for the unusual throat burn was tested at Monell in a wideranging collaboration that included another Monell sponsor, Firmenich. In 2005, Monell
published a report in the scientific journal Nature that verified this hypothesis and also
identified the compound responsible, oleocanthal. Although oleocanthal (so named by us
as follows: Oleo = olive; canth = sting; al = aldehyde) is not chemically related to
ibuprofen, its sensory properties allowed us to infer and thus successfully predict its
pharmacology. This report generated considerable interest in the scientific and lay
communities and has spawned a large number of researchers outside of Monell to further
investigate its pharmacological properties leading to many publications demonstrating the
efficacy of this compound against in vitro models of Alzheimer’s disease, cancer, and
other diseases of inflammation (a sample of recent publications is at the end of this
document).
At Monell, we have continued to pursue our original interest in understanding the
mechanism underlying the throat irritation of ibuprofen and, now, oleocanthal. We
recently identified the sensory receptor responsible for detecting both of these unrelated
compounds, the channel protein, TRPA1. TRPA1 is one of a related series of ion
channels that respond not only to chemical stimulation like capsaicin (its receptor is
TRPV1) but also to temperature. Further, the localized sensation was explained by the
discovery that in the human oral cavity TRPA1 is expressed only in the throat. This is
different than TRPV1 which is expressed in both the throat and the mouth, thereby
explaining why hot peppers sting the throat and mouth whereas oleocanthal stings only
the throat.
Work is continuing at Monell on structure-activity of oleocanthal variants, on the healthbenefits of oleocanthal, and on other compounds in EVOO with distinct perceptual and
pharmacological properties. We are also deeply interested in understanding what if any
relationship exists between TRPA1 activation and anti-inflammatory activity at a
mechanistic level. As the role of inflammation in health and disease becomes increasingly
apparent, we expect that new findings on this natural anti-inflammatory will have
important implications for human health.
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