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Ibuprofen-like activity in extra-virgin olive oil
Enzymes in an inflammation pathway are inhibited by oleocanthal, a component of olive oil.

Newly pressed extra-virgin olive
oil contains oleocanthal — a com-
pound whose pungency induces a
strong stinging sensation in the
throat, not unlike that caused by
solutions of the non-steroidal anti-
inflammatory drug ibuprofen1.
We show here that this similar
perception seems to be an indica-
tor of a shared pharmacological
activity, with oleocanthal acting as a natural
anti-inflammatory compound that has a
potency and profile strikingly similar to that of
ibuprofen. Although structurally dissimilar,
both these molecules inhibit the same
cyclooxygenase enzymes in the prostaglandin-
biosynthesis pathway. 

The agent in extra-virgin olive oil responsi-
ble for throat irritation is thought to be the
dialdehydic form of (�)deacetoxy-ligstroside
aglycone2 (or oleocanthal, with oleo- for olive, 
-canth- for sting, and -al for aldehyde) (Fig. 1).
To confirm this, we isolated (�)oleocanthal
from different premium olive oils and mea-
sured its intensity as a throat irritant. 
We found that irritation intensity was posi-
tively correlated with oleocanthal concentra-
tion. Although this finding indicates that
oleocanthal is probably the principal irritating
compound in olive oil, it was possible that 

co-elution of a minor component or a mixture
of components could be causing the burning
sensation2. We therefore completed a de novo
synthesis of oleocanthal, assigned the absolute
stereochemistry (A.B.S. and Q.H., unpub-
lished results), and tested the throat-irritant
properties of this synthetic (�)oleocanthal,
dissolved in non-irritating corn oil. The effect
was comparable to that of premium extra-
virgin olive-oil oleocanthal and was also dose-
dependent. (For details and for methods, see
supplementary information.)

Forty years ago, it was found that the bitter-
ness of certain compounds correlated with
their pharmacological activity3. On the basis
of their shared irritant properties, we there-
fore tested whether oleocanthal might mimic
the pharmacological effects of ibuprofen
(Fig. 1), a potent modulator of inflammation
and analgesia4. Ibuprofen is a non-selective

inhibitor of the cyclooxygenase
enzymes COX-1 and COX-2, but
not of lipoxygenase4, which cat-
alyse steps in the biochemical
inflammation pathways derived
from arachidonic acid. We found
that, like ibuprofen, both enan-
tiomers of oleocanthal caused
dose-dependent inhibition of
COX-1 and COX-2 activities but

had no effect on lipoxygenase in vitro (Table 1). 
Our findings raise the possibility that long-

term consumption of oleocanthal may help to
protect against some diseases by virtue of its
ibuprofen-like COX-inhibiting activity5,6. If
50 g of extra-virgin olive oil containing up to
200 �g per ml oleocanthal is ingested per day7,
of which 60–90% is absorbed8,9, then this cor-
responds to an intake of up to 9 mg per day.
This dose is relatively low, corresponding to
about 10% of the ibuprofen dosage recom-
mended for adult pain relief, but it is known
that regular low doses of aspirin, for example,
another COX inhibitor, confer cardiovascular
health benefits10. Ibuprofen is associated with
a reduction in the risk of developing some can-
cers5 and of platelet aggregation in the blood11,
as well as with the COX-independent secre-
tion of amyloid-�42 peptide in a mouse model
of Alzheimer's disease6. A Mediterranean diet,
which is rich in olive oil, is believed to confer
various health benefits, some of which12 seem
to overlap with those attributed to non-
steroidal anti-inflammatory drugs. 

Our discovery of COX-inhibitory activity
in a component of olive oil offers a possible
mechanistic explanation for this link.
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Table 1 | Selective inhibition of COX enzymes by oleocanthal enantiomers

Agent Concentration COX-1 COX-2 15-LO
(�M) (%) (%) (%)

(�)Oleocanthal 100 83.5�3.5 70.9�8.6 0.4�0.8

25 56.1�3.2 56.6�9.5 0.0�0.0

7 24.6�7.3 14.5�2.3 0.0�0.0

(�)Oleocanthal 100 68.0�15.2 69.6�3.9 3.5�5.5

25 54.5�4.6 41.3�15.9 0.7�1.0

7 24.6�7.5 6.1�4.2 0.0�0.0

Ibuprofen 25 17.8�2.3 12.7�3.6 0.2�0.3

7 0.0 1.3 ND

Indomethacin 25 90.1 89.8 0.1�0.9

7 86.6 66.3 0.5�0.1

NDGA 25 ND ND 63.1�0.8

7 ND ND 52.5�1.1

caffeic acid 25 ND ND 25.2�2.2

7 ND ND 19.8�1.3
Percentage inhibition of cyclooxygenases 1 and 2 (COX-1, COX-2) and 15-lipoxygenase (15-LO) by three different concentrations of
oleocanthal and of ibuprofen are presented as mean�s.e.m. for three independent experiments. ND, not determined. Indomethacin
was used as a positive (inhibitory) control in the cyclooxygenase assays and nor-dihydroguaiaretic acid (NDGA) and caffeic acid
were used as positive (inhibitory) controls in the lipoxygenase assay. The concentrations for 50% inhibition (IC50; calculated by
least-squares regression analysis of inhibition versus concentration) for the natural (�) oleocanthal are 23 �M and 28 �M for
COX-1 and COX-2, respectively; IC50 values for (�) oleocanthal are 25 �M and 40 �M for COX-1 and COX-2, respectively; IC50

values for ibuprofen are 5 �M and 223 �M for COX-1 and COX-2, respectively13. (For methods, see supplementary information.)
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Figure 1 | Structures of (�)oleocanthal (left) and the anti-inflammatory
drug ibuprofen (right). How they underpin the similar throat-irritating and
pharmacological properties of the two compounds is unclear as yet.
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