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Abstract

Cancer and cardiovascular diseases (CVD) are the leading cause of death 
worldwide. Furthermore, current cardiovascular and cancer therapy is accom-
panied by various side effects, which considerably reduce the quality of life. 
Epidemiological studies suggest that the Mediterranean diet has been related to a 
lower risk of non-communicable diseases such as CVD and cancer. This lower  
incidence has been partially attributed to the regular intake of virgin olive oil 
(VOO) which is the main fatty component of the traditional Mediterranean die. 
In addition to monounsaturated fatty acid, VOO contains various phenolic com-
pounds, which have shown a broad spectrum of pharmacological properties due 
to their antioxidant activity. This chapter summarizes current knowledge on the 
effects of the main phenolic compounds isolated from VOO on different cancers 
and CVD as well as the plausible action mechanisms involved.
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1. Introduction

Cardiovascular diseases (CVD) and cancer, which are the main causes of 
morbidity and death worldwide, occurring as a result of complex factors such as 
stress, hypertension, hypercholesterolemia, obesity, smoking, inadequate diet and 
physical inactivity [1]. In addition, current anti-cancer and cardiovascular therapy 
is based on conventional drugs that have limited effectiveness and adverse side 
effects such as toxicity of chemotherapeutic drugs on normal cells and reduc-
tion of the quality of life. Thus, the need for newer and more effective drugs for 
the management of cancer and CVD is of great interest. Several epidemiological 
studies have shown a lower incidence of CVD and certain kinds of cancer in the 
Mediterranean region due to the Mediterranean diet (MD) which is rich in veg-
etables, cereals, fruit, fish, and olive oil [2]. In addition, several epidemiological 
studies suggested that olive oil intake is involved in preventing various cancers 
as well as CVD mortality and incidence [3–7]. In this sense, a clinical study by 
Estruch et al. reported that the consumption of 50 mL/day of extra-virgin olive oil 
(EVOO) reduced the incidence of major cardiovascular events [8]. Besides the tra-
ditional benefits on the high level of monounsaturated fatty acid provided by olive 
oil intake, a broad spectrum of benefits on cardiovascular risk factors and cancer is 
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now emerging associated with olive oil consumption [9]. Thus, the anticancer and 
cardioprotective properties of olive oil seem to correlate with the antioxidant and 
anti-inflammatory activity of multiple minor components such as hydroxytyrosol, 
tyrosol, and their secoiridoid derivatives. Further research have shown that olive 
oil phenolic compounds exert a possible chemoprotective and anticancer effects 
in different types of cancers such as breast cancer [10, 11], colon [12], prostate 
[13] and melanoma [14]. These phenolic compounds exist mainly in extra virgin 
and VOO and give the oil its health properties. The huge number and variety of 
phenolic compounds in olive oil might explain the unique health benefits of this 
culinary oil [15].

2. Virgin olive oil in the Mediterranean diet

The traditional MD contains a considerable proportion of fruits, vegetables, 
cereals, fish, milk and olive oil. VOO represents the main dietary source of fat 
in the MD [16]. Olive oil is a flavorsome, tasty and nutritious edible fat obtained 
directly from pressing ripe olives. Intake of olive oil in the Mediterranean countries 
is estimated to be 30–50 g/day in Greece, Italy, and Spain. Evidence supports the 
hypothesis that the health benefits properties of the MD and its ability to reduce 
the incidence of some degenerative diseases, such as CVD and cancer, may be 
attributed, at least in part, to VOO [5]. Historically, the high nutritional quality 
and the health benefits effects of EVOO intake were first attributed to the high 
concentration of monounsaturated fatty acids [17, 18]. However, greater attention 
has recently focused on a fraction of minor components (about 2% of oil weight), 
such as phenolic compounds which have a strong antioxidant activity [19]. These 
compounds are responsible for EVOO oxidative stability and sensorial properties 
(such as bitterness and pungency) [20].

3. Phenolic compounds present in virgin olive oil

Olive oil is composed of two fractions, the saponificable and the nonsaponific-
able fraction. The main constituents of the saponificable fraction are triglycerides 
(98–99%). The nonsaponificable fraction (1–2%) contains the minor constituents 
of olive oil such as tocopherols, sterols, chlorophylls, carotenoids, alcohols, waxes, 
aldehydes, esters, ketones and phenolic compounds [21].

The beneficial effects of the MD are mainly attributed to the antioxidant 
property of olive oil phenolic compounds. EVOO contains much higher amounts 
of polyphenols than common olive oil. The phenolic concentration in EVOO ranges 
from 50 to 800 mg/kg [22]. Phenolic compounds identified in EVOO includes three 
categories: simple phenols (such as vanillic, gallic, coumaric and caffeic acids, 
tyrosol and hydroxytyrosol), secoiridoids (such as oleuropein, oleocanthal, and 
oleacein), and lignans (1-acetoxypinoresinol and pinoresinol) [23]. Secoiridoid 
derivatives are the most abundant phenols in olive oil. Hydroxytyrosol and tyrosol, 
which originate from the hydrolysis of oleuropein, are part of the phenolic alcohol 
group. There is approximately 2 grams of hydroxytyrosol per 100 grams of olive 
[24]. The concentration of hydroxytyrosol and tyrosol increases as the fruits ripen, 
in parallel with the hydrolysis of compounds of higher molecular weight, while 
the total amount of phenolic compounds and α-tocopherol decreases as the fruits 
ripen [18, 25–27]. Hydroxytyrosol and tyrosol have been the subject of numerous 
investigations. To date, more than 36 phenolic compounds have been isolated from 
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EVOO and identified, although they are present at very different concentrations 
(0.02–600 mg/kg) [28]. Oleuropein is the main polyphenol found in olive oil, both 
in this form and as the aglycone. It has been shown that the oleuropein content is 
higher in the first stages of fruit maturation and in green cultivars than in black 
olives [18]. The phenolic compounds are mainly responsible for the organoleptic 
characteristics (aroma and flavor) [29, 30] and oxidative stability of the olive oil 
[31, 32]. The concentration of phenolic compounds in VOO is influenced by a 
number of factors such as the area of growth, the climate, the variety, the ripeness 
of the olive, the olive storage and maturation conditions, the production process 
and the olive tree age [33, 34].

4. Cardiovascular properties of olive oil phenolic compounds

Cardiovascular diseases are a leading cause of death and disability worldwide. 
They include a group of disorders such as coronary heart disease (CHD), cere-
brovascular disease, peripheral arterial disease, pulmonary embolism, rheumatic 
heart disease, and congenital heart disease and deep vein thrombosis. Several 
cardiovascular risk factors, such as hypertension, dyslipidemia, diabetes mellitus, 
obesity and smoking, cause endothelial dysfunction, which lead to the onset of 
the inflammatory process in atherosclerosis [35]. Remarkably, these pathologies 
can be largely preventable since unhealthy diet contributes to nearly 80% of risk 
factors [36, 37]. In this sense, the low rate of cardiovascular mortality found in 
southern European-Mediterranean countries, in comparison with other western-
ized countries, despite a high prevalence of coronary heart disease risk factors 
could be attributed to the olive oil consumption. In addition, numerous random-
ized clinical trials have shown that consumption of olive oil is associated with 
beneficial effects on different cardiovascular biomarkers, such as blood lipids, 
blood pressure, inflammation and thrombosis [38]. Many authors have reported 
that VOO exerts a preventive effect against CVD [4, 9, 39] by improving many 
CVD risk factors including blood pressure, glucose metabolism and antithrom-
botic profile [40]. As evidenced by various scientific studies, the major beneficial 
properties of VOO have been attributed to the antioxidant of its phenolic com-
pounds. In fact, it has been shown that increased oxidative stress is associated to 
the pathogenesis of various risk factors of CVD including hypertension, diabetes, 
platelet hyperactivity and atherosclerosis [41]. Guasch-Ferré et al. [40] found 
that greater consumption of total olive oil, especially EVOO (rich in phenolic 
compounds repetition), was associated with reduced CVD: each 10 g/d increase 
in total olive oil consumption is associated with a 16% reduction in cardiovascular 
mortality. Low-density lipoprotein (LDL) oxidation plays a critical role in the 
development of atherosclerosis and coronary heart disease. Various in vitro and 
in vivo studies have shown that the polyphenolic compounds of EVOO play an 
important role in the prevention of atherosclerotic damage through their inhibi-
tion of LDL oxidation [42–45].

Another important risk factor for the onset of atherosclerosis is a high blood 
concentration of cholesterol and particularly LDL cholesterol. The 3-hydroxy 
3-methylglutaryl (HMG)-CoA reductase is an enzyme involved in the synthesis of 
cholesterol. Some studies have focused attention on the effect of the polyphenolic 
compounds from VOO on the activity of HMG-CoA reductase. It has been demon-
strated that the activity of HMG-CoA reductase decreased significantly in the liver 
microsomes of rats fed with polyphenols extracted from VOO [46]. The inhibition 
of HMG-CoA reductase by VOO phenolic compounds may thus play an important 
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role in the prevention of CVD. Other research has shown that hydroxytyrosol can 
prevent CVD by reducing the expression of adhesion molecules on endothelial cells 
and preventing the oxidation of LDL [47].

Summarizing, the data indicate that olive oil phenolic compounds are associ-
ated with a beneficial impact on CVDs. Clinical studies confirm these beneficial 
effects as shown by the reduction by olive oil polyphenols intake of the inflam-
matory processes involved in degenerative and chronic diseases such as CVD 
and cancer.

5.  Anti-cancer effects and molecular mechanisms induced by olive oil 
phenolic compounds

Cancer is a growing health concern worldwide, especially associated with 
unhealthy lifestyle and physical inactivity. Natural compounds can provide a real 
benefit as a chemopreventive and/or treatment of this complex disease. EVOO 
seems to have a protective effect against cancer. Actually, different authors have 
stated the cancer lowered incidences to olive oil intake, at least in part. The 
anticancer properties of olive oil polyphenols have been confirmed in several 
studies. In fact, several epidemiologic studies demonstrated an inverse associa-
tion between the consumption of olive oil and a reduced risk of different types of 
cancers such as breast [48–50], prostate [51], lung [52], laryngeal [53], colorectal 
[54] and ovarian [55] cancer. Numerous studies have investigated the anticancer 
effect of olive oil phenolic compounds using different experimental models. For 
instance, the olive oil phenolic (−)-oleocanthal (OLCT), a natural compound 
present in EVOO, has recently been reported to exert anti-cancer activity in a 
variety of human cancer types. Recently, our research group investigated the role 
of OLCT in the development of different cancer hallmarks including proliferation 
and migration in triple negative MDA-MB-231 cells, as well as in the regulation of 
intracellular Ca2+ homeostasis. Our results indicate that OLCT induced selective 
anti-proliferative and anti-migrative effect on the triple negative MDA-MB-231 
and the luminal MCF7 cell lines, without having any effect on the non-tumoral 
MCF10A cells. Furthermore, we demonstrated for the first time selective activation 
of TRPC6-dependent Ca2+ influx and TRPC6 downregulation by olive oil-derived 
OLCT in breast cancer cell lines, which might be responsible for the inhibitory 
effects of OLCT on cell proliferation and migration [56]. Additionally, several lines 
of evidence suggest that OLC is active against different types of cancers including 
hepatocellular carcinoma, multiple myeloma and breast, prostate and pancreatic 
cancer [10, 57, 58]. The anticancer molecular mechanisms of OLC (comprehen-
sively reviewed in [59]) may involve various cellular signaling pathways such as 
modulation of the apoptotic pathway and inhibition of the HGF/c-Met and the 
STAT3 signaling pathways. Mechanisms of anticancer activity of olive oil phenolic 
compounds are summarized in Figure 1.

A recent trial evaluated the in vitro anticancer and chemopreventive potential 
of two EVOO extracts (tyrosol and hydroxytyrosol) and secoiridoid derivatives 
(oleocanthal and oleacein) on cutaneous non-melanoma skin cancer models. 
Results demonstrated that phenolic EVOO extracts can block molecular steps that 
occur after the initial UV radiation exposure and before or during tumor develop-
ment. In particular, these results indicated that secoiridoid derivatives contribute 
more than simple phenols to the mechanism of action of EVOO extracts [60]. In 
a recent review, Farooqi et al. reported that oleuropein acts as an anticancer agent 
by several cellular mechanisms, such as targeting HER2, epigenetic modifications, 
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interfering with MAPK pathway, modulation of apoptosis and PI3K/AKT sig-
naling axis as well as by reducing ROS production in different cell types [61]. 
Furthermore, it has been demonstrated that hydroxytyrosol induced apoptosis and 
cell cycle arrest in cancer cells [47].

6. Conclusion

The protective and preventive benefits of regular consumption of olive oil as 
part of a healthy diet have been largely documented by various scientific works. As 
an important component of the MD, olive oil has shown to provide more beneficial 
health effects to those induced by other vegetable oils.

The literature data showed that normal consumption of EVOO or VOO, which 
is rich in bioactive compounds, is associated to lower incidence of numerous 
non-communicable ailments such as CVD and certain types of cancer. The phar-
macological properties of olive oil have been attributed not only to its high content 
of triglycerides but also to the minor fraction of polyphenolic compounds such as 
tyrosol, hydroxytyrosol, oleuropein and oleocanthal. In fact, these compounds 
have been shown to exert protective and preventive action against CVD and cancer, 
particularly through their potent antioxidant and anti-inflammatory activity. 
Furthermore, olive oil phenolic compounds have been reported to reduce several 
risk factors of CVD and cancer such as diabetes mellitus, hypertension, dyslipid-
emia and obesity.

As we have seen, the protective and the preventive effects of olive oil and/or 
its phenolic compounds against CVD and cancer seem to be pretty encouraging. 
However, more in vivo studies and clinical trials are still necessary to verify the 
beneficial effect of olive oil on human health.

Figure 1. 
Anticancer mechanisms of phenolic compounds from olive oil.



Olive Oil - New Perspectives and Applications

6

Author details

Mohammed El Haouari1,2

1 Department of Biology and Earth Sciences, Laboratory of Pedagogical 
Engineering and Didactics of Sciences and Mathematics (IPDSM), Regional Center 
for Education Careers and Training (CRMEF Fès-Meknès), Taza, Morocco

2 Laboratory of Natural Substances, Pharmacology, Environment, Modeling, 
Health and Quality of Life (SNAMOPEQ ), Polydisciplinary Faculty of Taza, 
Sidi Mohamed Ben Abdellah University of Fez, Taza, Morocco

*Address all correspondence to: elhouarim@yahoo.fr

Acknowledgements

This research received no external funding.

Conflict of interest

The author declares no conflict of interest related to this research.

Abbreviations

CVD Cardiovascular disease
EVOO Extra-virgin olive oil
HGF Hepatocyte growth factor
HMG-CoA Hydroxy-méthyl-glutaryl-coenzyme A
LDL Low-density lipoprotein
MD Mediterranean diet
OLCT (−)-oleocanthal
STAT3 Signal transducer and activator of transcription 3
VOO Virgin olive oil

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



7

Anti-Cancer and Cardiovascular Properties of Phenolic Compounds Present in Virgin Olive Oil
DOI: http://dx.doi.org/10.5772/intechopen.96392

References

[1] Mack M, Gopal A. Epidemiology, 
Traditional and Novel Risk Factors in 
Coronary Artery Disease. Heart failure 
clinics. 2016;12:1-10. doi:10.1016/j.
hfc.2015.08.002

[2] Stefani M, Rigacci S. Beneficial 
properties of natural phenols: highlight 
on protection against pathological 
conditions associated with amyloid 
aggregation. BioFactors. 2014;40;482-
493. doi:10.1002/biof.1171

[3] Buckland G, Travier N, Barricarte A, 
Ardanaz E, Moreno-Iribas C, Sanchez MJ, 
Molina-Montes E, Chirlaque MD, 
Huerta JM, Navarro C. et al. Olive 
oil intake and CHD in the European 
Prospective Investigation into Cancer 
and Nutrition Spanish cohort. 
The British journal of nutrition. 
2012;108:2075-2082. doi:10.1017/
S000711451200298X.

[4] Bendinelli B, Masala G, Saieva C, 
Salvini S, Calonico C, Sacerdote C, 
Agnoli C, Grioni S, Frasca G, Mattiello 
A et al. Fruit, vegetables, and olive 
oil and risk of coronary heart disease 
in Italian women: the EPICOR Study. 
The American journal of clinical 
nutrition. 2011;93:275-283. doi:10.3945/
ajcn.110.000521.

[5] Owen RW, Giacosa A, 
Hull WE, Haubner R, Wurtele G, 
Spiegelhalder B, Bartsch H. Olive-oil 
consumption and health: the possible 
role of antioxidants. The Lancet. 
Oncology. 2000;1:107-112. doi:10.1016/
s1470-2045(00)00015-2.

[6] Psaltopoulou T, Kosti R.I,  
Haidopoulos D, Dimopoulos M, 
Panagiotakos D.B. Olive oil intake is 
inversely related to cancer prevalence: a 
systematic review and a meta-analysis 
of 13,800 patients and 23,340 controls 
in 19 observational studies. Lipids 
in health and disease. 2011;10:127. 
doi:10.1186/1476-511X-10-127.

[7] Pelucchi C, Bosetti C, Negri E,  
Lipworth L, La Vecchia C. Olive 
oil and cancer risk: an update of 
epidemiological findings through 
2010. Current pharmaceutical 
design. 2011;17:805-812. 
doi:10.2174/138161211795428920.

[8] Estruch R, Ros E, Salas- 
Salvado J, Covas MI, Corella D, Aros F, 
Gomez-Gracia E, Ruiz-Gutierrez V, 
Fiol M, Lapetra J. et al. Primary 
prevention of cardiovascular disease 
with a Mediterranean diet. The 
New England journal of medicine. 
2013;368:1279-1290. doi:10.1056/
NEJMoa1200303.

[9] Covas MI, Konstantinidou V, Fito M. 
Olive oil and cardiovascular health. 
Journal of cardiovascular pharmacology. 
2009;54:477-482 doi:10.1097/
FJC.0b013e3181c5e7fd.

[10] Khanfar MA, Bardaweel SK, 
Akl MR, El Sayed KA. Olive Oil-derived 
Oleocanthal as Potent Inhibitor of 
Mammalian Target of Rapamycin: 
Biological Evaluation and Molecular 
Modeling Studies. Phytotherapy 
research : PTR. 2015;29:1776-1782. 
doi:10.1002/ptr.5434.

[11] Calahorra J, Martinez-Lara E, De 
Dios C, Siles E. Hypoxia modulates the 
antioxidant effect of hydroxytyrosol 
in MCF-7 breast cancer cells. PloS one. 
2018;13: e0203892. doi:10.1371/journal.
pone.0203892.

[12] Hashim YZ, Worthington J,  
Allsopp P, Ternan NG, Brown EM,  
McCann MJ, Rowland IR, Esposto S,  
Servili M, Gill CI. Virgin olive oil 
phenolics extract inhibit invasion of 
HT115 human colon cancer cells in vitro 
and in vivo. Food & function. 2014;5: 
1513-1519. doi:10.1039/c4fo00090k.

[13] Zubair, H, Bhardwaj A, Ahmad A, 
Srivastava SK, Khan MA, Patel GK, 

http://10.1017/S000711451200298X
http://10.1017/S000711451200298X


Olive Oil - New Perspectives and Applications

8

Singh S, Singh AP. Hydroxytyrosol 
Induces Apoptosis and Cell Cycle Arrest 
and Suppresses Multiple Oncogenic 
Signaling Pathways in Prostate Cancer 
Cells. Nutrition and cancer. 2017;69:932-
942. doi:10.1080/01635581.2017.1339818.

[14] Song H, Lim DY, Jung JI, Cho HJ, 
Park, SY, Kwon GT, Kang, YH, Lee KW, 
Choi MS, Park JHY. Dietary oleuropein 
inhibits tumor angiogenesis and 
lymphangiogenesis in the B16F10 
melanoma allograft model: a mechanism 
for the suppression of high-fat diet-
induced solid tumor growth and 
lymph node metastasis. Oncotarget. 
2017;8:32027-32042. doi:10.18632/
oncotarget.16757.

[15] Bravo L. Polyphenols: chemistry, 
dietary sources, metabolism, 
and nutritional significance. 
Nutrition reviews. 1998;56:317-333. 
doi:10.1111/j.1753-4887.1998.tb01670.x.

[16] Bach-Faig A, Berry EM, Lairon D, 
Reguant J, Trichopoulou A, Dernini S, 
Medina FX., Battino M, Belahsen R, 
Miranda G. et al. Mediterranean diet 
pyramid today. Science and cultural 
updates. Public health nutrition. 
2011;14:2274-2284. doi:10.1017/
S1368980011002515.

[17] Corona G, Spencer JP,  
Dessi MA. Extra virgin olive oil 
phenolics: absorption, metabolism, 
and biological activities in 
the GI tract. Toxicology and 
industrial health. 2009;25:285-293. 
doi:10.1177/0748233709102951.

[18] Tripoli E, Giammanco M, 
Tabacchi G, Di Majo D, Giammanco S, 
La Guardia M. The phenolic compounds 
of olive oil: structure, biological activity 
and beneficial effects on human health. 
Nutrition research reviews. 2005;18:98-
112. doi:10.1079/NRR200495.

[19] Vissers MN, Zock PL, Katan MB. 
Bioavailability and antioxidant effects 

of olive oil phenols in humans: a 
review. European journal of clinical 
nutrition. 2004;58;955-965. doi:10.1038/
sj.ejcn.1601917.

[20] Bendini A, Cerretani L,  
Carrasco-Pancorbo A, Gomez- 
Caravaca AM, Segura-Carretero A, 
Fernandez-Gutierrez A, Lercker G. 
Phenolic molecules in virgin olive oils: 
a survey of their sensory properties, 
health effects, antioxidant activity and 
analytical methods. An overview of the 
last decade. Molecules. 2007;12:1679-
1719. doi:10.3390/12081679.

[21] Aiello A, Guccione GD, Accardi G, 
Caruso C. What olive oil for healthy 
ageing? Maturitas. 2015;80:117-118. 
doi:10.1016/j.maturitas.2014.10.016.

[22] Pedan V, Popp M, Rohn S, 
Nyfeler M, Bongartz A. Characterization 
of Phenolic Compounds and Their 
Contribution to Sensory Properties 
of Olive Oil. Molecules 2019;24. 
doi:10.3390/molecules24112041.

[23] Servili M, Montedoro G. 
Contribution of phenolic compounds 
to virgin olive oil quality. Eur J Lipid Sci 
Technol. 2002;104:602-613.

[24] Marsilio V, Campestre C, 
Lanza B. Phenolic compounds change 
duringCalifornia-style ripe olive 
processing. Food Chem. 2001;74:55-60.

[25] Esti M, Cinquanta L, Notte E, 
La Notte E. Phenolic compounds in 
different olive varieties. Journal of 
Agricultural and Food Chemistry. 
1998;46:32-35.

[26] Gutierrez F, Jimenez B, Ruiz A, 
Albi M. Effect of olive ripeness on the 
oxidative stability of virgin olive oil 
extracted from the varieties picual 
and hojiblanca and on the different 
components involved. Journal of 
Agricultural and Food Chemistry. 
1999;47:121-127.



9

Anti-Cancer and Cardiovascular Properties of Phenolic Compounds Present in Virgin Olive Oil
DOI: http://dx.doi.org/10.5772/intechopen.96392

[27] Brenes M, Garcia A, Garcia P, 
Rios J, Garrido A. Phenolic compounds 
in Spanish olive oils. Journal of 
Agricultural and Food Chemistry. 
1999;47:3535-3540.

[28] Cicerale S, Lucas LJ, Keast RS. 
Antimicrobial, antioxidant and anti-
inflammatory phenolic activities in 
extra virgin olive oil. Current opinion 
in biotechnology. 2012;23;129-135; 
doi:10.1016/j.copbio.2011.09.006.

[29] Valli E, Bendini A, Popp M, 
Bongartz A. Sensory analysis and 
consumer acceptance of 140 high-
quality extra virgin olive oils. Journal of 
the science of food and agriculture 2014, 
94, 2124-2132, doi:10.1002/jsfa.6535.

[30] Procida G, Cichelli A, Lagazio C, 
Conte LS. Relationships between volatile 
compounds and sensory characteristics 
in virgin olive oil by analytical and 
chemometric approaches. Journal of 
the science of food and agriculture. 
2016;96:311-318, doi:10.1002/jsfa.7096.

[31] Montano A, Hernandez M, Garrido, 
I, Llerena JL, Espinosa F. Fatty Acid and 
Phenolic Compound Concentrations 
in Eight Different Monovarietal Virgin 
Olive Oils from Extremadura and the 
Relationship with Oxidative Stability. 
International journal of molecular 
sciences. 2016;17: doi:10.3390/
ijms17111960.

[32] Del Carlo M, Sacchetti G, Di 
Mattia C, Compagnone D, Mastrocola D, 
Liberatore L, Cichelli A. Contribution of 
the phenolic fraction to the antioxidant 
activity and oxidative stability of 
olive oil. Journal of agricultural and 
food chemistry. 2004;52: 4072-4079. 
doi:10.1021/jf049806z.

[33] Cicerale S, Conlan XA, Sinclair AJ, 
Keast RS. Chemistry and health of olive 
oil phenolics. Critical reviews in food 
science and nutrition. 2009;49:218-236. 
doi:10.1080/10408390701856223.

[34] Hachicha Hbaieb R,  
Kotti F, Gargouri M, Msallem M, 
Vichi S. Ripening and storage conditions 
of Chetoui and Arbequina olives: Part I. 
Effect on olive oils volatiles profile. 
Food chemistry. 2016;203:548-558. 
doi:10.1016/j.foodchem.2016.01.089.

[35] Libby P, Ridker PM, Hansson GK. 
Progress and challenges in translating 
the biology of atherosclerosis. Nature. 
2011;473:317-325. doi:10.1038/
nature10146.

[36] Yusuf S, Hawken S, Ounpuu S,  
Dans T, Avezum A, Lanas F, 
McQueen M, Budaj A, Pais P, Varigos J. 
et al. Effect of potentially modifiable 
risk factors associated with myocardial 
infarction in 52 countries (the 
INTERHEART study): case-control 
study. Lancet. 2004;364:937-952. 
doi:10.1016/S0140-6736(04) 
17018-9.

[37] Stampfer MJ, Hu FB, 
Manson JE, Rimm EB, Willett WC. 
Primary prevention of coronary heart 
disease in women through diet and 
lifestyle. The New England journal of 
medicine. 2000;343:16-22. doi:10.1056/
NEJM200007063430103.

[38] Lopez-Miranda J, Perez- 
Jimenez F, Ros E, De Caterina R,  
Badimon L, Covas MI, Escrich E, 
Ordovas JM, Soriguer F, Abia R. et al. 
Olive oil and health: summary of the 
II international conference on olive 
oil and health consensus report, Jaen 
and Cordoba (Spain) 2008. Nutrition, 
metabolism, and cardiovascular diseases 
: NMCD. 2010;20:284-294. doi:10.1016/j.
numecd.2009.12.007.

[39] Romani A, Ieri F,  
Urciuoli S, Noce A, Marrone G, 
Nediani C, Bernini R. Health Effects of 
Phenolic Compounds Found in Extra-
Virgin Olive Oil, By-Products, and Leaf 
of Olea europaea L. Nutrients. 2019;11: 
doi:10.3390/nu11081776.



Olive Oil - New Perspectives and Applications

10

[40] Guasch-Ferre M, Hu FB, 
Martinez-Gonzalez MA, Fito M, 
Bullo M, Estruch R, Ros E, Corella D, 
Recondo J, Gomez-Gracia E. et al. Olive 
oil intake and risk of cardiovascular 
disease and mortality in the PREDIMED 
Study. BMC medicine. 2014;12:78. 
doi:10.1186/1741-7015-12-78.

[41] El Haouari M. Platelet Oxidative 
Stress and its Relationship with 
Cardiovascular Diseases in Type 2 
Diabetes Mellitus Patients. Current 
medicinal chemistry 2019, 26, 4145-
4165. doi:10.2174/0929867324666171
005114456.

[42] Fito M, Covas MI,  
Lamuela-Raventos RM, Vila J,  
Torrents L, de la Torre C, 
Marrugat J. Protective effect of olive 
oil and its phenolic compounds against 
low density lipoprotein oxidation. 
Lipids. 2000;35:633-638. doi:10.1007/
s11745-000-0567-1.

[43] Visioli F, Bellomo G, 
Montedoro G, Galli C. Low density 
lipoprotein oxidation is inhibited 
in vitro by olive oil constituents. 
Atherosclerosis. 1995;117:25-32. 
doi:10.1016/0021-9150(95)05546-9.

[44] Rice-Evans CA, Miller NJ, 
Paganga G. Structure-antioxidant 
activity relationships of flavonoids 
and phenolic acids. Free radical 
biology & medicine. 1996;20:933-956. 
doi:10.1016/0891-5849(95)02227-9.

[45] Masella R, Cantafora A, 
Modesti D, Cardilli A, Gennaro L, 
Bocca A, Coni E. Antioxidant activity 
of 3,4-DHPEA-EA and protocatechuic 
acid: a comparative assessment with 
other olive oil biophenols. Redox 
report : communications in free 
radical research. 1999;4:113-121. 
doi:10.1179/135100099101534792.

[46] Benkhalti FJP, Paz E, Perez- 
Jimenez F, El Modafar C, El Boustani E. 
Effects of feeding virgin olive oil or 

their polyphenols on lipid of rat liver. 
Nutrition Research; 2002;22:1067-1075.

[47] Rafehi H, Ververis K, 
Karagiannis TC. Mechanisms of action 
of phenolic compounds in olive. Journal 
of dietary supplements. 2012;9:96-109. 
doi:10.3109/19390211.2012.682644.

[48] Martin-Moreno JM, Willett WC, 
Gorgojo L, Banegas JR, Rodriguez-Artalejo F, 
Fernandez-Rodriguez JC, Maisonneuve P, 
Boyle P. Dietary fat, olive oil intake and 
breast cancer risk. International journal 
of cancer. 1994;58:774-780. doi:10.1002/
ijc.2910580604.

[49] Trichopoulou A, Katsouyanni K, 
Stuver S, Tzala L, Gnardellis C, Rimm E, 
Trichopoulos D. Consumption of olive 
oil and specific food groups in relation 
to breast cancer risk in Greece. Journal 
of the National Cancer Institute; 
1995;87:110-116. doi:10.1093/
jnci/87.2.110.

[50] la Vecchia C, Negri E, Franceschi S, 
Decarli A, Giacosa A, Lipworth L. Olive 
oil, other dietary fats, and the risk of 
breast cancer (Italy). Cancer causes 
& control : CCC. 1995;6:545-550. 
doi:10.1007/BF00054164.

[51] Hodge AM, English DR, 
McCredie MR, Severi G, Boyle P, 
Hopper JL, Giles GG. Foods, nutrients 
and prostate cancer. Cancer causes & 
control : CCC. 2004;15:11-20. doi:10.1023/
B:CACO.0000016568.25127.10.

[52] Fortes C, Forastiere F, Farchi S, 
Mallone S, Trequattrinni T, Anatra F, 
Schmid G, Perucci CA. The protective 
effect of the Mediterranean diet 
on lung cancer. Nutrition and 
cancer. 2003;46:30-37. doi:10.1207/
S15327914NC4601_04.

[53] Bosetti C, La Vecchia C, 
Talamini R, Negri E, Levi F, Dal Maso L, 
Franceschi S. Food groups and laryngeal 
cancer risk: a case-control study from 
Italy and Switzerland. International 



11

Anti-Cancer and Cardiovascular Properties of Phenolic Compounds Present in Virgin Olive Oil
DOI: http://dx.doi.org/10.5772/intechopen.96392

journal of cancer. 2002;100:355-360. 
doi:10.1002/ijc.10485.

[54] Stoneham M, Goldacre M, 
Seagroatt V, Gill L. Olive oil, diet and 
colorectal cancer: an ecological study 
and a hypothesis. Journal of 
epidemiology and community 
health. 2000;54:756-760. doi:10.1136/
jech.54.10.756.

[55] Bosetti C, Negri E, Franceschi S,  
Talamini R, Montella M, Conti E, 
Lagiou P, Parazzini F, La Vecchia C. 
Olive oil, seed oils and other added 
fats in relation to ovarian cancer 
(Italy). Cancer causes & 
control : CCC. 2002;13:465-470. 
doi:10.1023/a:1015760004130.

[56] Diez-Bello R, Jardin I, Lopez JJ, El 
Haouari M, Ortega-Vidal J, Altarejos J, 
Salido GM, Salido S, Rosado JA. (−)
Oleocanthal inhibits proliferation 
and migration by modulating Ca(2+) 
entry through TRPC6 in breast cancer 
cells. Biochimica et biophysica acta. 
Molecular cell research. 2019;1866:474-
485. doi:10.1016/j.bbamcr.2018.10.010.

[57] Akl MR, Ayoub NM, 
Mohyeldin MM, Busnena BA, Foudah AI, 
Liu, YY, Sayed KA. Olive phenolics 
as c-Met inhibitors: (−)-Oleocanthal 
attenuates cell proliferation, 
invasiveness, and tumor growth 
in breast cancer models. PloS one. 
2014;9:e97622. doi:10.1371/journal.
pone.0097622.

[58] LeGendre O, Breslin PA, Foster DA. 
(−)-Oleocanthal rapidly and selectively 
induces cancer cell death via lysosomal 
membrane permeabilization. Molecular 
& cellular oncology. 2015;2:e1006077. 
doi:10.1080/23723556.2015.1006077.

[59] El Haouari M, Quintero JE,  
Rosado JA. Anticancer molecular 
mechanisms of oleocanthal. 
Phytotherapy research : PTR. 
2020;34:2820-2834. doi:10.1002/
ptr.6722.

[60] Polini B, Digiacomo M,  
Carpi S, Bertini S, Gado F, 
Saccomanni G, Macchia M, Nieri P, 
Manera C, Fogli S. Oleocanthal and 
oleacein contribute to the in vitro 
therapeutic potential of extra virgin 
oil-derived extracts in non-melanoma 
skin cancer. Toxicology in vitro : an 
international journal published in 
association with BIBRA. 2018, 52, 243-
250, doi:10.1016/j.tiv.2018.06.021.

[61] Ahmad Farooqi A, Fayyaz S, 
Silva AS, Sureda A, Nabavi SF, Mocan A, 
Nabavi, SM, Bishayee A. Oleuropein 
and Cancer Chemoprevention: The Link 
is Hot. Molecules. 2017;22: doi:10.3390/
molecules22050705.


