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Extra virgin olive oil (EVOO) is the main source of fat in the

Mediterranean diet. Phenolic compounds of EVOO, and in

particular secoiridoids, are minor components that have

generated special interest due to their positive effects on human

health, supported by several clinical trials. Oleocanthal, one of

the main secoiridoids, showed several biological effects against

inflammation, oxidative stress, cancer, neurodegenerative

processes, and rheumatic diseases. With the growing

prevalence of age- and lifestyle-related diseases, the current

data indicated that the consumptionof EVOO rich in secoiridoids

may be helpful in the prevention or treatment of different

pathologies with an inflammatory component (Francisco V. et

al., J. Agric. Food Chem. 2019).
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It represents the 10% of total EVOO polyphenol

(~100−300 mg/ kg olive oil). Its chemical structure

was first revealed in 1993 by Montedoro et al., but

only in 2003, a decade later, Andrewes and

colleagues identified this compound as the principal

contributor to the throat irritation and pungency

elicited by some EVOOs. Indeed, the stinging

sensation of EVOOs in the throat, and a higher

content in oleocanthal, is being used as an EVOO

quality marker and as a health claim (Francisco V et

al., 2019)
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EVOO influence oh healthiness

The concentration of olive oil polyphenols is dependent on:

- olive cultivar and ripening stage of fruit

- environmental factors (altitude and cultivation practices)

- extraction conditions (heating, added water etc… ) 

- extraction systems (pressure, centrifugation etc…)

- storage conditions and duration (spontaneous oxidation and 

deposition of suspended particles)

(Servili M. et al., J. Agric. Food Chem. 2003)

EVOO quality determinants 

One of the main habits characterizing the Mediterranean 

diet is the daily consumption of extra-virgin olive oil (25 

to 50 g/day), as primary lipid source. Given the known 

beneficial activities of polyphenols, the quality of EVOO 

is not only affected by the content of free fatty acids from 

triacylglycerol break down (acidity) but also by its 

polyphenol content.

EVOO consumption

Oleocanthal



1. Anti-inflammatory potential

Oleocanthal shows similar throat irritant sensation and anti-

inflammatory properties to the nonsteroidal anti-inflammatory

drug (NSAID) ibuprofen (Scotece M et al., 2015).

Oleocanthal exihibits dose-dependent inhibition of the

inflammatory cyclooxygenase enzyme COX-1 and COX-2 in vitro

(Breslin et al., 2001) but it is more potent in inhibiting these

inflammatory enzymes at equimolar concentrations in comparison

to ibuprofen. Beauchamp et al. (2005) also reported that 25 mM

oleocanthal inhibited 41–57% of COX activity in comparison to 25

mM ibuprofen, which inhibited 13–18% COX activity in vitro.

Prostaglandins (PG-PGE2-PGI2-PGF2a), prostanoids, and

thromboxane(Tx-TXA2) synthesis by the arachidonic acid pathway

can be impaired by oleocanthal and other NSAIDs through

inhibition of both COX 1 and COX 2 enzymes (Segura-Carretero

and Curiel, 2018).
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Pro-inflammatory enzyme that catalyzes the biosynthesis of

leukotriens. Both oleocanthal and oleacein inhibit the enzyme 5-

lipoxygenase through chelation of iron present in its active site

(Vougogiannopoulou K et al., 2014).
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1. Anti-inflammatory potential
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Legend:

iNOS inducible nitric oxide synthase; 

MIP macrophage inflammatory protein; 

TNF tumor necrosis factor;

IL interleukin
Adapted from Scotece M et al., 2015

Anti-inflammatory actions of 

oleocanthal in macrophages related 

to the inhibition of NO production, via 

iNOS downregulation, and decrease 

of pro-inflammatory cytokines, such 
as IL-6, MIP-1 α and (TNF)-α
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Oleocanthal downregulates 

nitrite production (NO and its 

radicals) and inducible 

(i)NOS protein expression in 

LPS challenged 

chondrocytes



c-MET and HGF

Studies report various interesting cancer targets for Oleocanthal, being the main

phenylethanoid studied for both the c-MET and hepatocyte growth factor (HGF).

The MET proto-oncogene encodes for the receptor tyrosine kinase, c-MET,

which expression is essential for embryonic development and tissue repair. The

HGF is the only known ligand for the c-MET receptor and is expressed mainly in

cells of mesenchymal origin. HGF and c-Met action is essential for tissue

development through induction of mitogenesis, morphogenesis, migration, and

organization of 3D tubular structures, like renal tubular cells, cell growth, and

angiogenesis (Segura-Carretero and Curiel, 2018).

STAT3

Oleocanthal has the potentialto block the activity, localization, transcriptional

activity of the STAT3, a novel cancer target. In hepatocellular carcinoma and

human melanoma cancers, the STAT3 transcription factor leads to the survival,

proliferation, invasion, and angiogenesis of human carcinoma through

consequent expression of the target cancer genes involved in those processes

(Pei T et al., 2016; Gu Y et al., 2017).

2. Anti-carcinogenic potential

Hsp-90

Oleocanthal can mediate both Hsp-90-ATPase activity inhibition and changes in

the oligomerization of chaperones inducing cancer-cell inhibition (Margarucci L

et al., 2013).



LPM targeted

Novel anti-proliferative cancer cell properties of oleocanthal have been reported,

by inducing the lysosomal membrane permeabilization (LPM) which inhibits the

acid sphingomyelinase and causes destabilization between proteins required for

lysosomal membrane stability in cancer cells (LeGendre O et al., 2015).

AMPK

Khanal et al. (2011) described the in vitro and in vivo anticarcinogenic effects of 

oleocanthal over adenosine monophosphate-activated protein kinase (AMPK) in 

HT-29 colon cancer cells. AMPK is indeed an interesting therapeutic target for 

cancer, well-known for its involvment in human cancer-cell apoptosis.

2. Anti-carcinogenic potential

mTOR

Oleocanthal promotes significant inhibition of the mammalian target of rapamycin

(mTOR) of which abnormal activation supports the proliferation of breast cancer

cells and neurologic diseases. Moreover, abnormal activation of mTOR seems to

be involved in the Alzheime’s disease, where it increases the development of

amyloid beta and tau proteins (Caccamo A et al., 2010).



Oleocanthal
Olive Oil natural polyphenol

Reference List
- Andrewes P, Busch JLHC, De Joode T et al. Sensory properties of virgin olive oil polyphenols: Identification of deacetoxy-ligstroside aglycon as a key contributor to pungency. J. Agric. Food Chem. 

(2003) 51 (5):1415-1420.

- Breslin PAS, Gingerich TN, Green BG. Ibuprofen as a chemesthetic stimulus: evidence of a novel mechanism of throat irritation. Chem. Sens. (2001) 26:55-66.

- Beauchamp G, Keast R,  Morel D et al. Phytochemistry: Ibuprofen-like activity in extra-virgin olive oil. Nature (2005) 437:45-46.

- Caccamo A, Majumder S, Richardson, A et al. Molecular interplay between mammalian target of rapamycin (mTOR), amyloid-beta, and Tau: effects on cognitive impairments. J. Biol. Chem. (2010) 

285:13107-13120.

- Francisco V, Fernández CR, Lahera V. et al. Natural Molecules for Healthy Lifestyles: Oleocanthal from Extra Virgin Olive Oil. J. Agric. Food Chem. (2019) 67(14):3845-3853.

- Gu Y, Wang J, Peng L. -Oleocanthal exerts anti-melanoma activities and inhibits STAT3 signaling pathway. Oncol. Rep. (2017) 37:483-491.

- Khanal P, Oh WK, Yun HJ et al. p-HPEA-EDA, a phenolic compound of virgin olive oil, activates AMP-activated protein kinase to inhibit carcinogenesis. Carcinogenesis (2011) 32:545-553.

- LeGendre O, Breslin PAS, Foster DA. (-)Oleocanthal rapidly and selectively induces cancer cell death via lysosomal membrane permeabilization. Mol. Cell Oncol. (2015) 2, e1006077.

- Margarucci L, Monti MC, Cassiano C et al. Chemical proteomics-driven discovery of oleocanthal as an Hsp90 inhibitor. Chem. Commun. (2013) 49:5844-5846.

- Montedoro G, Servili M, Baldioli M et al.  Simple and Hydrolyzable Compounds in Virgin Olive Oil. 3. Spectroscopic Characterizations of the Secoiridoid Derivatives. J. Agric. Food Chem. (1993) 

41(11):2228-2234.

- Pei T,  Meng Q, Han, J et al.  (-)Oleocanthal inhibits growth and metastasis by blocking activation of STAT3 in human hepatocellular carcinoma. Oncotarget (2016) 7: 43475-43491.

- Scotece M, Conde J, Abella V et al. New drugs from ancient natural foods. Oleocanthal, the natural occurring spicy compound of olive oil: A brief history. Drug Discovery Today (2015) 20(4):406-410.

- Segura-Carretero A,  Curiel JA. Current Disease-Targets for Oleocanthal as Promising Natural Therapeutic Agent Int J Mol Sci (2018) 24:19(10):2899.

- Servili M, Selvaggini R, Taticchi A et al. Volatile compounds and phenolic composition of virgin olive oil: optimization of temperature and time of exposure of olive pastes to air contact during the 

mechanical extraction process. J. Agric. Food Chem. (2003) 51(27):7980-8.

- Vougogiannopoulou K, Lemus C, Halabalaki M et al. One-Step semisynthesis of oleacein and the determination as a 5-Lipoxygenase inhibitor. J. Nat. Prod. (2014) 77: 441-445.


