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Health Benefits of CanOlive
Olive Oil is well known for its many health benefits and has been shown to afford protection against heart
disease and some forms of cancer.1 CanOlive Oil has been fortified with Hydroxytyrosol (HT), a powerful
anti-oxidant and the primary constituent of olive oil believed to play an important role in the health
properties of virgin olive oils.2

Heart Health
Research has shown that HT plays an important role in the cardio-protective properties of olive oil, as it
is believed to improve the blood lipid profile,3 reduce risk of thromboses,4 reduce harmful effects of lipid
oxidation,5 reduce atherosclerosis development6 and is anti-inflammatory. The anti-thromboses effect of
HT is also important for diabetic patients.7

Cancer
Research suggests that the anti-cancer effects of olive oil are due to HT. It has been shown that HT imparts
the same anti-cancer benefit by arresting the cell cycle and inducing apoptosis in tumour cells.8 Moreover,
Hydroxytyrosol is a powerful anti-oxidant and has anti-inflammation properties. These characteristic also
contribute to its anti-cancer characteristics.9

Diabetes
Research suggests that HT may help in preventing type-2 diabetes26 due to its mitochondrial targeting property.
Moreover HT is shown to be beneficial for diabetic individuals as it inhibits hyperglycemia and oxidative
stress26, thereby helping to prevent related diabetic complications. HT also reduces the risk of thromboses
in diabetic patient due to its anti-aggregating platelet action7.

Brain Health
HT has also been shown by researchers to promote brain health and have neuro-protective properties. HT
does this by protecting brain cells against oxidative stress10 and in combination with Vitamin C and E may
afford protection against degenerative diseases such as Alzheimer.11

Anti-oxidant and anti-inflammatory

HT is shown to be a powerful anti-oxidant,12 and protects the body cells against oxidative stress. Apart
from having cardio-protective and neuro-protective effects, the anti-oxidant property of HT
protects body cells and specific organs such as red blood cells,13 the liver, and eyes14
from the harmful effects of lipid oxidation, passive smoking15 and cadmium intoxication.16 HT is also
known to improve the condition of patients suffering from osteoarthiritis and rheumatoid arthritis
by reducing inflammation.17
The potent anti-oxidant activity of HT is of particular importance due to the presence of polyunsaturated
fatty acids in liquid cooking oils. While these fatty acids are thought to have a positive impact on the
blood lipid profile and some (Omega 3 and Omega 6) are essential for good health, they are prone to rapid
oxidation and lead to formation of lipid peroxides. Lipid peroxidation is thought to be one important
mechanism involved in the pathogenesis of inflammation, cancer, and atherosclerosis.18
Due to this reason, it is recommended that anti-oxidants should be included as part of the diet to protect
against lipid peroxidation.19 HT has been shown to be particularly effective in retarding lipid peroxidation20
and this explains its anti-CVD and anti-cancer properties.
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Cholesterol Free, Transfat Free, and low in saturated fats
CanOlive is naturally free of cholesterol and transfats and is formulated to contain less than 10% saturated
fats. This is within the range advised by health experts21 that saturated fats should not be more than 10%
of daily calorific needs and to the extent possible should be avoided in favor of unsaturated fats.

Omega 3 & 6
Omega 3 & 6 are polyunsaturated fatty acids that are not made by the human body and hence must be
consumed to fulfill the need. As such these fatty acids are also called Essential Fatty Acids (EFA) and are
believed to play an important role in the normal functioning of the human body. Omega 3 in particular has
recently attracted attention as numerous studies have shown that adequate consumption of this fatty acid
reduces the risk of heart attacks and strokes.22 As Canola Oil is a good vegetable source of Omega 3, CanOlive
is formulated to contain 85-90% Canola and is hence beneficial for reducing the risk of heart disease.
Sunflower Oil is rich in Omega 6 23 and because Omega 6 is an EFA, it is also a part of the CanOlive
formulation. However, as it is believed that we need to include a larger amount of Omega 3 in our diet as
compared to Omega 6,24 the quantity of Sunflower Oil in CanOlive is limited as compared to Canola Oil.

Vitamins A, D & E
CanOlive is fortified with Vitamins A, D and E. Vitamin E is itself a powerful anti-oxidant and acts in
synergy with Hydroxytyrosol to protect the human body from oxidative stress. Apart from added Vitamin
E, the inclusion of Sunflower Oil also enhances the Vitamin E content of CanOlive as Sunflower Oil is
naturally rich in this Vitamin (alpha-tocopherol).25 Vitamin E is believed to protect against heart disease
and cancers and enhance the immune function.

Independent Verification
The material contained in this technical paper has been independently verified by medical professionals.
As such, based on this document, the CanOlive brand is certified by the Pakistan Medical Association (PMARwp/Isb) and is recommended by the Pakistan National Heart Association (PANAH).

Quality & Food Safety Control
CanOlive is manufactured under the controls established by a quality management system that meets the
requirements of ISO 9001:2000 and a food safety management system that meets the requirements of Dutch
HACCP. Both these systems have been independently verified by Bureau Veritas Certification under
certificates number IND85030 and NL8000899 respectively.
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Annexure 1
KEY BENEFITS:
Diabetes, Heart Health: HT causes antiaggregating platelet action, reducing the risk of thromboses in diabetic
patients and affording protection against CVD.

TITLE:
A thromboxane effect of a hydroxytyrosol-rich olive oil wastewater extract in patients with uncomplicated type
I diabetes.

SOURCE:
Léger CL, Carbonneau MA, Michel F, Mas E, Monnier L, Cristol JP, Descomps B.
EA Nutrition Humaine et Athérogénèse, Université Montpellier 1, Institut de Biologie, France.
leger@univ-montp1.fr
Eur J Clin Nutr. 2005 May;59(5):727-30
WEB LINK:
http://www.ncbi.nlm.nih.gov/pubmed/15798774

ABSTRACT
The aim of this study was to determine the antioxidant effect of an extract obtained from wastewater of an olive
mill. The extract contained high levels of hydroxytyrosol and was administered to type 1 diabetes patients with
their breakfast. Analysis of the blood and urine showed that hydroxytyrosol mainly reduced platelet aggregation
but had no influence on total cholesterol, HDL-cholesterol and triglycerides. The plasma levels of the vitamins
A, E and beta-carotene were not influenced by hydroxytyrosol. The study concluded that hydroxytyrosol causes
antiaggregating platelet action and could help to reduce the risk of thromboses.
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Annexure 2
KEY BENEFITS:
Mediterranean Diet, Anti-oxidant: HT is a powerful antioxidant that may explain the many observed healthful
effects of a diet rich in olive oil; such as protection from heart disease and some cancers.

TITLE:
Antioxidant and other biological activities of phenols from olives and olive oil.

SOURCE:
Visioli F, Poli A, Gall C.
Department of Pharmacological Sciences, University of Milan, Milan, Italy. visioli@unimi.it
Med Res Rev. 2002 Jan;22(1):65-75.
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/11746176

ABSTRACT
Olive oil is the principal source of fats in the Mediterranean diet, which has been associated with a lower incidence
of coronary heart disease and certain cancers. Phenolic compounds, e.g., hydroxytyrosol and oleuropein, in
extra-virgin olive oil are responsible for its peculiar pungent taste and for its high stability. Recent findings
demonstrate that olive oil phenolics are powerful antioxidants, both in vitro and in vivo, and possess other potent
biological activities that could partially account for the observed healthful effects of the Mediterranean diet.
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Annexure 3
KEY BENEFITS:
Heart health, Antioxidant: HYDROXYTYROSOL affords protection against heart disease by reducing total
cholesterol, increasing HDL and reducing atherosclerosis development.

TITLE:
One-month administration of hydroxytyrosol, a phenolic antioxidant present in olive oil, to hyperlipemic rabbits
improves blood lipid profile, antioxidant status and reduces atherosclerosis development.

SOURCE:
M. Gonz´alez-Santiago a, E. Mart´ýn-Bautista a, J.J. Carrero, b J. Fonoll´a a, L. Bar´o c, M.V. Bartolom´e d, P.
Gil-Loyzaga d, E. L´opez-Huertas a,
a
Puleva Biotech S.A., 66 Camino de Purchil, Granada 18004, Spain
b
Department of Biochemistry and Molecular Biology, Faculty of Pharmacy, University of Granada, Spain
c
Distrito Sanitario Costa del Sol, Servicio Andaluz de Salud, M´alaga, Spain
d
Department of Ophthalmology and Othorinolaringology, Faculty of Medicine, Complutense University of
Madrid, Spain
Atherosclerosis 188 (2006) 35–42
WEB LINKS:
http://hera.ugr.es/doi/16515419.pdf

ABSTRACT
The aim of this study was to determine the antioxidant property of Hydroxytyrosol and its effects on blood
lipids, on the progression of aortic lesions in hyperlipemic rabbits. The rabbits were divided in 8 groups with
different diets, some including four milligram hydroxytyrosol per kg body weight. The researchers found that
the addition of hydroxytyrosol to a diet high in saturated fat and cholesterol considerably reduced total
cholesterol and increased HDL cholesterol. The supplementation with hydroxytyrosol improved the antioxidant
status and reduced the size of atherosclerotic lesions. The study concluded that hydroxytyrosol may have
cardioprotective effects.
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Annexure 4
KEY BENEFITS:
Antioxidant: Hydroxytyrosol is an effective anti-oxidant and may protect liver from contaminants.

TITLE:
Antioxidant effect of hydroxytyrosol (DPE) and Mn2+ in liver of cadmium-intoxicated rats.

SOURCE:
Casalino E, Calzaretti G, Sblano C, Landriscina V, Felice Tecce M, Landriscina C.
Department of Pharmaco-Biology, University of Bari, Str Prov Per Casamassima, Km 3, 70010 Valenzano,
(Ba), Italy.
Comp Biochem Physiol C Toxicol Pharmacol. 2002 Dec;133(4):625-32.
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/12458190?dopt=Abstract

ABSTRACT
Intoxication of rats with cadmium results in the formation of thiobarbituric acid reactive substances (TARS).
Administration of manganese or hydroxytyrosol resulted in a reduced production of TARS, which is the result
of their antioxidant action. In vitro tests with rat liver microsomes also showed antioxidant activity of
hydroxytyrosol and manganese. The study concluded that both hydroxytyrosol and manganese may have an
antioxidant effect in the livers of cadmium-intoxicated rats.
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Annexure 5
KEY BENEFITS:
Antioxidant: Hydroxytyrosol is a powerful anti-oxidant that helps protect the body from the harmful effects
of passive smoking.

TITLE:
Olive phenol hydroxytyrosol prevents passive smoking-induced oxidative stress.

SOURCE:
Visioli F, Galli C, Plasmati E, Viappiani S, Hernandez A, Colombo C, Sala A.
University of Milan, Institute of Pharmacological Sciences, Milan, Italy. francesco.visioli@unimi.it
Circulation. 2000 Oct 31;102(18):2169-71
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/11056087

ABSTRACT
Epidemiological studies have shown that the intake of antioxidants results in a reduced risk for several degenerative
disorders such as cancer and atherosclerosis. Olive mill waste water is a byproduct of olive oil production and
is phenols, such as hydroxytyrosol. The aim of this study was to investigate the effect of a low dose of olive
mill waste extract on rats, which were exposed to smoke-induced oxidative stress. The oxidative damage was
quantified by measuring the level of 8-iso-prostaglandin-F-2alpha (indicator of lipid peroxidation) in the urine.
Passive smoking considerably increased oxidative damage. Treatment with the olive mill waste water resulted
in considerably less oxidative damage. The study concluded that a low dose of hydroxytyrosol, administered
through olive mill waste water, reduces the oxidative stress of rat exposed to passive smoking.
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Annexure 6
KEY BENEFIT:
Antioxidant: Hydroxytyrosol exhibits useful anti-oxidant properties.

TITLE:
Hydroxytyrosol, as a component of olive mill waste water, is dose- dependently absorbed and increases the
antioxidant capacity of rat plasma.

SOURCE:
Visioli F, Caruso D, Plasmati E, Patelli R, Mulinacci N, Romani A, Galli G, Galli C.
Institute of Pharmacological Sciences, University of Milan, Via Balzaretti 9, 20133 Milan. francesco.visioli@unimi.it
Free Radic Res. 2001 Mar; 34(3):301-5.
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/11264904

ABSTRACT
Hydroxytyrosol is a main antioxidant found in olive oil and olive mill waste water. The bioavailability of
hydroxytyrosol is still unclear. The aim of this in vivo study was to investigate the absorption of polyphenols
from olive mill waste water in rats. The mice were fed with extracts from olive mill waste water extract and urine
was collected and analyzed after for 24 hours. They found that hydroxytyrosol was dose-dependently absorbed
and excreted in the urine. Administration of this olive mill waste water extract also resulted in increased plasma
antioxidant capacity.
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Annexure 7
KEY BENEFITS:
Antioxidant, Anticancer: Hydroxytyrosol may help protect the body against certain cancers by arresting the
cell cycle and causing tumor cells to shrink. This supports the hypotheses that Hydroxytyrosol is the important
component of olive oil that gives it its anti-cancer properties.

TITLE:
Cancer chemoprevention by hydroxytyrosol isolated from virgin olive oil through G1 cell cycle arrest and
apoptosis.

SOURCE:
FABIANI R. (1) ; DE BARTOLOMEO A. (1) ; ROSIGNOLI P. (1) ; SERVILI M. (2) ; MONTEDORO G. F. (2) ;
MOROZZI G. (1) ;
(1)
Dipartimento di Scienze Biochimiche e Biotecnologie Molecolari, Sezione di Scienze Igienistiche e
Ambientali., 06126 Perugia, ITALIE
(2)
Dipartimento di Scienze degli Alimenti, Sezione di Industrie Agrarie, Università di Perugia, Via del Giochetto,
06126 Perugia, ITALIE
European Journal of Cancer Prevention, 2002, vol. 11, pp. 351-358 (37 ref.)
WEB LINKS:
http://cat.inist.fr/?aModele=afficheN&cpsidt=13887056

ABSTRACT
Recent epidemiological evidence and animal studies suggest a relationship between the intake of olive oil and
a reduced risk of several malignancies. The present study assesses the effect of hydroxytyrosol, a major
antioxidant compound of virgin olive oil, on proliferation, apoptosis and cell cycle of tumour cells. Hydroxytyrosol
inhibited proliferation of both human promyelocytic leukaemia cells HL60 and colon adenocarcinoma cells
HT29 and HT29 clone 19A. The concentrations of hydroxytyrosol which inhibited 50% of cell proliferation
were 50 and 750µmol/l for HL60 and both HT29 and HT29 clone 19A cells, respectively. At concentrations
ranging from 50 to 100µmol/l, hydroxytyrosol induced an appreciable apoptosis in HL60 cells after 24 h of
incubation as evidenced by flow cytometry, fluorescence microscopy and internucleosomal DNA fragmentation.
Interestingly, no effect on apoptosis was observed after similar treatment of freshly isolated human lymphocytes
and polymorphonuclear cells. The DNA cell cycle analysis, quantified by flow cytometry, showed that the
treatment of HL60 cells with hydroxytyrosol 50-100µmol/l arrested the cells in the G0/G1 phase with a
concomitant decrease in the cell percentage in the S and G2/M phases. These results support the hypothesis that
hydroxytyrosol may exert a protective activity against cancer by arresting the cell cycle and inducing apoptosis
in tumour cells, and suggest that hydroxytyrosol, an important component of virgin olive oil, may be responsible
for its anticancer activity.
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Annexure 8
KEY BENEFIT:
Anti-inflammatory, antioxidant, Brain health, Neuroprotective effect: Hydroxytyrosol has neuroprotective
properties as it protects brain cells from oxidative stress.

TITLE:
Hydroxytyrosol-rich olive mill wastewater extract protects brain cells in vitro and ex vivo.

SOURCE:
Schaffer S, Podstawa M, Visioli F, Bogani P, Muller WE, Eckert GP.
Institute of Pharmacology ZAFES, Biocenter Niederursel, University of Frankfurt, 60438 Frankfurt am Main,
Germany.
J Agric Food Chem. 2007 Jun 27; 55(13):5043-9.
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/17530860

ABSTRACT
Elevated oxidative and nitrosative stress both impair the integrity and functioning of brain tissue, especially in
aging. As long-term intake of plant foods rich in antioxidant phenolics, such as extra virgin olive oil, positively
modulates surrogate markers of many human pathological alterations, the interest in cheap and abundant sources
of such phenolics is rapidly growing. Olive mill wastewater is particularly rich in hydroxytyrosol, an o-diphenol
with powerful antioxidant, anti-inflammatory, and antithrombotic activities. Due to the deleterious effect of
oxidative stress on brain cell survival, the efficacy of a hydroxytyrosol-rich extract to attenuate Fe2+- and nitric
oxide (NO)-induced cytotoxicity in murine-dissociated brain cells was investigated. The addition of either Fe2+
or SNP (an NO donor) caused both a severe loss of cellular ATP and a markedly depolarized mitochondrial
membrane potential. Preincubation with hydroxytyrosol significantly attenuated the cytotoxic effect of both
stressors, although with different efficiencies. Mice feeding studies were performed to assess the brain bioactivity
of hydroxytyrosol ex vivo. Subchronic, but not acute, administration of 100 mg of hydroxytyrosol per kilogram
body weight for 12 days enhanced resistance of dissociated brain cells to oxidative stress, as shown by reduced
basal and stress-induced lipid peroxidation. Also, basal mitochondrial membrane potential was moderately
hyperpolarized (P < 0.05), an effect suggestive of cytoprotection. In synthesis, the ex vivo data provide the first
evidence of neuroprotective effects of oral hydroxytyrosol intake.
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Annexure 9
KEY BENEFITS:
Heart health, Antioxidant, Hypocholesterolemic: Hydroxytyrosol has hypocholesterolemic effects as it reduces
total cholesterol and LDL, while increasing HDL. At the same time it slows lipid peroxidation process and
enhances anti-oxidant activity.

TITLE:
Hypocholesterolemic Effects of Phenolic Extracts and Purified Hydroxytyrosol Recovered from Olive Mill
Wastewater in Rats Fed a Cholesterol-Rich Diet.

SOURCE:
Ines Fki, Zouhair Sahnoun and Sami Sayadi
Laboratoire des Bioprocédés, Centre de Biotechnologie de Sfax (CBS), Route de Sidi Mansour km 6, 3038
Sfax, Tunisia, and Laboratoire de Pharmacologie, Faculté de Médecine de Sfax, Tunisia
J. Agric. Food Chem., 2007, 55 (3), pp 624–631.
E-mail: sami.sayadi@cbs.rnrt.tn.
WEB LINKS:
http://www.pubs.acs.org/doi/abs/10.1021/jf0623586

ABSTRACT
A phenolic-rich extract of olive mill wastewaters (OMW) was prepared under optimal conditions, using a
continuous countercurrent extraction unit, and hydroxytyrosol was purified from the obtained OMW extract.
The antioxidant activity of OMW extract and hydroxytyrosol was determined by a series of models in vitro.
In this study, the hypocholesterolemic effects of hydroxytyrosol and OMW extract in rats fed a cholesterolrich diet were tested. Wistar rats, fed a standard laboratory diet or a cholesterol-rich diet for 16 weeks, were
used. Serum lipid levels, as well as thiobarbituric acid reactive substances (TBARS) and superoxide dismutase
and catalase activities in liver were examined. Cholesterol-rich diet-induced hypercholesterolemia was manifested
in the elevation of serum total cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C). Administration
of a low-dose (2.5 mg/kg of body weight) of hydroxytyrosol and a high-dose (10 mg/kg of body weight) of
OMW extract significantly lowered the serum levels of TC and LDL-C while increasing the serum levels of
high-density lipoprotein cholesterol (HDL-C). Furthermore, the TBARS contents in liver, heart, kidney, and
aorta decreased significantly after oral administration of hydroxytyrosol and OMW extract as compared with
those of rats fed a cholesterol-rich diet. In addition, OMW phenolics increased CAT and SOD activities in
liver. These results suggested that the hypocholesterolemic effect of hydroxytyrosol and OMW extract might
be due to their abilities to lower serum TC and LDL-C levels as well as slowing the lipid peroxidation process
and enhancing antioxidant enzyme activity.
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Annexure 10
KEY BENEFITS:
Antioxidant, Anti-inflammatory, Chemopreventive: Hydroxytyrosol has anti-cancer properties as it causes
tumor shrinkage and as such accounts for the anti-inflammatory and chemopreventive effects of olive oil.

TITLE:
Hydroxytyrosol, a Natural Molecule Occurring in Olive Oil, Induces Cytochrome c-Dependent Apoptosis.

SOURCE:
Ragione F.D.1; Cucciolla V1.; Borriello A1.; Pietra V.D.1; Pontoni G.1; Racioppi L.2; Manna C.1; Galletti
P.1; Zappia V.1
1: Second University of Naples, Naples, Italy 2: Department of Cellular and Molecular Biology and Pathology,
University of Naples “Federico II,”, Naples, Italy
Biochemical and Biophysical Research Communications, Volume 278, Number 3, November 2000 , pp. 733739(7)
WEB LINKS:
http://www.ingentaconnect.com/content/ap/rc/2000/00000278/00000003/art03875;jsessionid=eu75b1ja7
zp9.alexandra?format=print

ABSTRACT
2-(3,4-Dihydroxyphenyl)ethanol (DPE), a naturally occurring phenolic antioxidant molecule found in olive oil,
has been reported to exert several biological and pharmacological activities. We studied the effect of this
compound on the proliferation and survival of HL60 cell line. Concentrations from 50 to 100 µM DPE,
comparable to its olive oil content, caused a complete arrest of HL60 cell proliferation and the induction of
apoptosis. This was demonstrated by flow cytometric analyses, poly(ADP-ribose) polymerase cleavage, and
caspase 3 activation. The apoptotic effect requires the presence of two ortho-hydroxyl groups on the phenyl
ring, since tyrosol, 2-(4-hydroxyphenyl)ethanol, did not induce either cell growth arrest or apoptosis. DPEdependent apoptosis is associated with an early release of cytochrome c from mitochondria which precedes
caspase 8 activation, thus ruling out the engagement of cell death receptors in the apoptotic process. 2-(3,4Dihydroxyphenyl)ethanol induced cell death in quiescent and differentiated HL60 cells, as well as in resting
and activated peripheral blood lymphocytes, while did not cause cell death in two colorectal cell lines (HT-29
and CaCo2). These results suggest that DPE down-regulates the immunological response, thus explaining the
well-known antinflammatory and chemopreventive effects of olive oil at the intestinal level.
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Annexure 11

KEY BENEFITS:
Heart health, Antioxidant: Hydroxytyrosol is a powerful anti-oxidant and protects against LDL oxidation.

TITLE:
New Insights into Controversies on the Antioxidant Potential of the Olive Oil Antioxidant Hydroxytyrosol.

SOURCE:
Saskia J. Rietjens, Aalt Bast, and Guido R. M. M. Haenen
Department of Pharmacology and Toxicology, Faculty of Health, Medicine and Life Sciences, Maastricht
University, P.O. Box 616, 6200 MD Maastricht, The Netherlands
J. Agric. Food Chem., 2007, 55 (18), pp 7609–7614
E-mail: S.Rietjens@farmaco.unimaas.nl.
WEB LINKS:
http://www.pubs.acs.org/doi/abs/10.1021/jf0706934

ABSTRACT
In the present study, the antioxidant profile of olive oil antioxidants was investigated. Hydroxytyrosol and
oleuropein are potent scavengers of hydroxyl radicals (OH•), peroxynitrite (ONOOH), and superoxide radicals
(O2•-). Homovanillic alcohol, one of the main metabolites of hydroxytyrosol, and tyrosol are less potent
scavengers of these reactive species. None of the olive oil antioxidants are good hypochlorous acid (HOCl)
or hydrogen peroxide (H2O2) scavengers. Hydroxytyrosol efficiently protects against LDL oxidation in vitro
and in vivo. However, no protective effect of hydroxytyrosol is usually demonstrated ex vivo against the
oxidation of LDL isolated from humans after hydroxytyrosol consumption. The present study shows that this
controversy is due to the isolation of LDL, which greatly reduces the protective effect of hydroxytyrosol
against LDL oxidation. Hydroxytyrosol is an efficient scavenger of several free radicals. The physiological
relevance of the high intrinsic antioxidant activity of hydroxytyrosol is illustrated by its protection against
LDL oxidation.
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Annexure 12
KEY BENEFITS:
Antioxidant: Hydroxytyrosol has powerful anti-oxidant properties and protects red blood cells from oxidative
stress.

TITLE:
Olive oil hydroxytyrosol protects human erythrocytes against oxidative damages.

SOURCE:
MANNA C. (1) ; GALLETTI P. (1) ; CUCCIOLLA V. (1) ; MONTEDORO G. (2) ; ZAPPIA V. (1 3)
(1)
Institute of Biochemistry of Macromolecules, Medical School, Second University of Naples, Naples, ITALIE
(2)
Institute of Agricultural Industries, Faculty of Agriculture University of Perugia, Perugia, ITALIE
(3)
Institute of Food Science and Technology, CNR, Avellino, ITALIE
Journal of Nutritional Biochemistry, 1999, vol. 10, pp. 159-165.
WEB LINKS:
http://www.cat.inist.fr/?aModele=afficheN&cpsidt=1731441

ABSTRACT
Hydroxytyrosol, the major representative phenolic compound of virgin olive oil, is a dietary component. Its
possible protective effect on hydrogen peroxide (H2O2)-induced oxidative alterations was investigated in human
erythrocytes. Cells were pretreated with micromolar hydroxytyrosol concentrations and then exposed to H2O2
over different time intervals. Subsequently, erythrocytes were analyzed for oxidative hemolysis and lipid
peroxidation. Our data demonstrate that hydroxytyrosol prevents both oxidative alterations, therefore, providing
protection against peroxide-induced cytotoxicity in erythrocytes, the effect of oxidative stress on erythrocyte
membrane transport systems, as well as the protective role of hydroxytyrosol, also were investigated in conditions
of nonhemolytic mild H2O2 treatment. Under these experimental conditions, a marked decrease in the energydependent methionine and leucine transport is observable; this alteration is quantitatively prevented by
hydroxytyrosol pretreatment. On the other hand, the energy-independent glucose transport is not affected by
the oxidative treatment; the reported data give new experimental support to the hypothesis of a protective role
played by non vitamin antioxidant components of virgin olive oil on oxidative stress in human systems.
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Annexure 13
KEY BENEFITS:
Anti-microbial agent: Hydroxytyrosol has anti-microbial properties.

TITLE:
On the in-vitro antimicrobial activity of oleuropein and hydroxytyrosol.

SOURCE:
Bisignano G, Tomaino A, Lo Cascio R, Crisafi G, Uccella N, Saija A.
Department Farmaco-Biologico, University of Messina, Italy.
J Pharm Pharmacol. 1999 Aug;51(8):971-4.
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/10504039

ABSTRACT
Secoiridoides (oleuropein and derivatives), one of the major classes of polyphenol contained in olives and
olive oil, have recently been shown to inhibit or delay the rate of growth of a range of bacteria and microfungi
but there are no data in the literature concerning the possible employment of these secoiridoides as antimicrobial
agents against pathogenic bacteria in man. In this study five ATCC standard bacterial strains (Haemophilus
influenzae ATCC 9006, Moraxella catarrhalis ATCC 8176, Salmonella typhi ATCC 6539, Vibrio
parahaemolyticus ATCC 17802 and Staphylococcus aureus ATCC 25923) and 44 fresh clinical isolates
(Haemophilus influenzae, eight strains, Moraxella catarrhalis, six strains, Salmonella species, 15 strains, Vibrio
cholerae, one strain, Vibrio alginolyticus, two strains, Vibrio parahaemolyticus, one strain, Staphylococcus
aureus, five penicillin-susceptible strains and six penicillin-resistant strains), causal agents of intestinal or
respiratory tract infections in man, were tested for in-vitro susceptibility to two olive (Olea europaea)
secoiridoides, oleuropein (the bitter principle of olives) and hydroxytyrosol (derived from oleuropein by
enzymatic hydrolysis and responsible for the high stability of olive oil). The minimum inhibitory concentrations
(MICs) calculated in our study are evidence of the broad antimicrobial activity of hydroxytyrosol against
these bacterial strains (MIC values between 0.24 and 7.85 microg mL(-1) for ATCC strains and between 0.97
and 31.25 microg mL(-1) for clinically isolated strains). Furthermore oleuropein also inhibited (although to
a much lesser extent) the growth of several bacterial strains (MIC values between 62.5 and 500 microg mL(1) for ATCC strains and between 31.25 and 250 microg mL(-1) for clinical isolates); oleuropein was ineffective
against Haemophilus influenzae and Moraxella catarrhalis. These data indicate that in addition to the potential
employment of its active principles as food additives or in integrated pest-management programs, Olea europaea
can be considered a potential source of promising antimicrobial agents for treatment of intestinal or respiratory
tract infections in man.
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Annexure 14
KEY BENEFITS:
Protection against Oxidative Damage and Alzheimer disease: Hydroxytyrosol, in combination with Vitamin
E and C, may have protective effects against age related brain diseases due to oxidative damage such as
Alzheimer.

TITLE:
Reduced risk of Alzheimer disease in users of antioxidant vitamin supplements: the Cache County Study.

SOURCE:
Zandi PP, Anthony JC, Khachaturian AS, Stone SV, Gustafson D, Tschanz JT, Norton MC, WelshBohmer KA, Breitner JC; Cache County Study Group.
Department of Mental Health, Bloomberg School of Public Health, The Johns Hopkins University, Hampton
House Room 857, 624 N Broadway, Baltimore, MD 21205, USA. pzandi@jhsph.eduArch Neurol. 2004
Jan; 61(1):82-8.
WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/14732624
SUMMARY:
Use of vitamin E and vitamin C supplements in combination is associated with reduced prevalence and incidence
of AD. Antioxidant supplements merit further study as agents for the primary prevention of AD.

ABSTRACT
BACKGROUND: Antioxidants may protect the aging brain against oxidative damage associated with pathological
changes of Alzheimer disease (AD). OBJECTIVE: To examine the relationship between antioxidant supplement
use and risk of AD. DESIGN: Cross-sectional and prospective study of dementia. Elderly (65 years or older)
county residents were assessed in 1995 to 1997 for prevalent dementia and AD, and again in 1998 to 2000 for
incident illness. Supplement use was ascertained at the first contact. SETTING: Cache County, Utah.
PARTICIPANTS: Among 4740 respondents (93%) with data sufficient to determine cognitive status at the
initial assessment, we identified 200 prevalent cases of AD. Among 3227 survivors at risk, we identified 104
incident AD cases at follow-up. MAIN OUTCOME MEASURE: Diagnosis of AD by means of multistage
assessment procedures. RESULTS: Analyses of prevalent and incident AD yielded similar results. Use of
vitamin E and C (ascorbic acid) supplements in combination was associated with reduced AD prevalence
(adjusted odds ratio, 0.22; 95% confidence interval, 0.05-0.60) and incidence (adjusted hazard ratio, 0.36; 95%
confidence interval, 0.09-0.99). A trend toward lower AD risk was also evident in users of vitamin E and
multivitamins containing vitamin C, but we saw no evidence of a protective effect with use of vitamin E or
vitamin C supplements alone, with multivitamins alone, or with vitamin B-complex supplements. CONCLUSIONS:
Use of vitamin E and vitamin C supplements in combination is associated with reduced prevalence and incidence
of AD. Antioxidant supplements merit further study as agents for the primary prevention of AD.
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KEY BENEFITS:
Brain health, Antioxidant: Hydroxytyrosol protects brain cells against oxidative stress.

TITLE:
Olive extract linked to better brain health.

SOURCE:
http://www.nutraingredients.com/Research/Olive-extract-linked-to-better-brain-health
WEB LINK:
http://www.nutraingredients.com/Research/Olive-extract-linked-to-better-brain-health
SUMMARY:
Hydroxytyrosol is thought to be the main antioxidant compound in olives, and believed to play a significant
role in the many health benefits attributed to olive oil. Previous research by a team from the University of
Barcelona found that LDL or 'bad' cholesterol levels could be cut substantially after consuming just 25 millilitres
of virgin daily for one week. Other studies have suggested that it could also protect against cancer.
Schaffer and co-workers used the hydroxytyrosol-rich ingredient OlivActive (Glanbia Nutritionals, provided
by Spanish company Genosa I+D), to investigate the potential of the olive extract to protect against oxidative
stress in the brain cells of mice.
The researchers report that a 45.5 per cent hydroxytyrosol extract increased resistance to oxidative stress in
dissociated brain cells (DBC). Indeed, levels of malondialdehyde (MDA), a reactive carbonyl compound and
a major end product of lipid oxidation, was 25 per cent lower when the oxidative stressors were administered
in the presence of the extract.
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KEY BENEFITS:
Heart health, Arthritis: Hydroxytyrosol has the potential of decreasing pain and inflammation, and improving
the quality of life of people suffering from osteoarthritis. It also improves cardiovascular health.

TITLE:
Olive extract may improve quality of life for arthritis sufferers.

SOURCE:
"Olive extract supplement decreases pain and improves daily activities in adults with osteoarthritis and decreases
plasma homocysteine in those with rheumatoid arthritis"
C.M. Bitler, K. Matt, M. Irving, G. Hook, J. Yusen, F. Eagar, K. Kirschner, B. Walker and R. Crea.
Nutrition Research: August 2007, Volume 27, Issue 8, Pages 470-477.
WEB LINKS:
http://www.nutraingredients.com/Research/Olive-extract-may-improve-quality-of-life-for-arthritis-sufferers
http://www.cat.inist.fr/?aModele=afficheN&cpsidt=19030838

ABSTRACT
The aim of this study was to determine the effects of a polyphenolic-rich olive extract on pain, inflammation,
loss of mobility, and patients general quality of life associated with osteoarthritis (OA) and rheumatoid arthritis
(RA). In this double-blind, randomized, placebo-controlled study, the efficacy of freeze-dried olive vegetation
water (OVW) on subjects with a diagnosis of OA or RA was evaluated. The treatment group received 400 mg
of freeze-dried OVW per day for 8 weeks. Subjects were assessed using the Health Assessment QuestionnaireDisability Index. In addition, the Disease Activity Score With 28-Joint Count was used to evaluate joint pain
and inflammation, and the Profile of Moods State questionnaire for overall well-being. During the same time
intervals, serum samples were taken for clinical and biochemical tests. The RA subjects in the OVW treatment
group showed significant decreases in serum homocysteine levels after 8 weeks of treatment. There was no
significant change in any other clinical marker, including markers of kidney and liver function, at any time
during the study, suggesting that the supplement was safe. There was significant improvement by treatment
group for the Health Assessment Questionnaire-Disability Index. Subjects with OA in the OVW treatment
group showed significant improvement in the Disease Activity Score With 28-Joint Count index. Thus, after
a relatively short treatment with OVW, subjects with OA and RA reported decreased pain and improvement
in activities of daily living. In addition, subjects with RA had a statistically significant decrease in serum
homocysteine. High homocysteine levels in patients with RA have been associated with higher rates of mortality
from cardiovascular events.
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KEY BENEFITS:
Eye health: Hydroxytyrosol protects the eyes against age related degeneration.

TITLE:
Olive extract may protect against AMD.

SOURCE:
"Hydroxytyrosol protects retinal pigment epithelial cells from acrolein-induced oxidative stress and mitochondrial
dysfunction"
ZHONGBO LIU (1 2) ; LIJUAN SUN (1) ; LU ZHU (1 2) ; XU JIA (2) ; XUESEN LI (1 2) ; HAIQUN JIA (1 2) ; YING
WANG (3) ; WEBER Peter (3) ; JIANGANG LONG (4) ; JIANKANG LIU (4) ;
(1)
Institute for Nutritional Science, Shanghai Institutes of Biological Sciences, Chinese Academy of Sciences,
Shanghai, CHINE
(2)
Graduate School of the Chinese Academy of Sciences, Beijing, CHINE
(3)
DSM Nutritional Products, R&D Human Nutrition and Health, Basel, SUISSE
(4)
Institute for Brain Aging and Dementia, University of California, Irvine, California, ETATS-UNIS
Journal of Neurochemistry: December 2007, Volume 103, Issue 6, Page 2690-2700.
WEB LINKS:
http://www.nutraingredients.com/Research/Olive-extract-may-protect-against-AMD
http://cat.inist.fr/?aModele=afficheN&cpsidt=19896631

SUMMARY:
A polyphenol from olives may protect against macular degeneration associated with age.
The potential benefits hydroxytyrosol (HTS) for eye health were demonstrated in an in vitro lab study using
cells from the human retina, with mitochondria - the cell's power stations. These results suggest that HTS is also
a mitochondrial-targeting antioxidant nutrient and that dietary administration of HTS may be an effective measure
in reducing and or preventing cigarette smoke-induced or age-related retinal pigment epithelial degeneration,
such as age-associated macular degeneration.
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KEY BENEFITS:
Heart health: Hydroxytyrosol lowers cholesterol levels and protects against lipid oxidation, thus improving
heart health.

TITLE:
Lipid-Lowering and Antioxidant Effects of Hydroxytyrosol and Its Triacetylated Derivative Recovered from
Olive Tree Leaves in Cholesterol-Fed Rats.

SOURCE:
Hedya Jemai, Ines Fki, Mohamed Bouaziz, Zouhaier Bouallagui, Abdelfattah El Feki, Hiroko Isoda and
Sami Sayadi
Laboratoire des Bioprocédés, Pôle d’Excellence Régional AUF, Centre de Biotechnologie de Sfax, B.P. «K»
3038 Sfax, Tunisia; Laboratoire d’Ecophysiologie animale, Faculté des Sciences de Sfax, B.P. 802, 3018 Sfax,
Tunisia; and Graduate School of Life and Environmental Sciences, University of Tsukuba, 1-1-1 Tennodai,
Tsukuba, Ibaraki 305-8572, Japan
J. Agric. Food Chem.: 2008, 56 (8), pp 2630–2636
WEB LINKS:
http://pubs.acs.org/doi/abs/10.1021/jf072589s

ABSTRACT
This study was designed to test the lipid-lowering and antioxidative activities of triacetylated hydroxytyrosol
compared with its native compound, hydroxytyrosol, purified from olive tree leaves. Wistar rats fed a standard
laboratory diet or a cholesterol-rich diet for 16 weeks were used. The serum lipid levels, the thiobarbituric acidreactive substances (TBARS) level, as an indicator of lipid peroxidation, and the activity of superoxide dismutase
(SOD) as well as that of catalase (CAT) were examined. The cholesterol-rich diet induced hypercholesterolemia
that was manifested in the elevation of total cholesterol (TC), triglycerides (TG), and low-density lipoprotein
cholesterol (LDL-C). Administration of hydroxytyrosol and triacetylated hydroxytyrosol (3 mg/kg of body
weight) decreased the serum levels of TC, TG, and LDL-C significantly and increased the serum level of highdensity lipoprotein cholesterol (HDL-C). Furthermore, the content of TBARS in liver, heart, kidney, and aorta
decreased significantly when hydroxytyrosol and its triacetylated derivatives were orally administered to rats
compared with those fed a cholesterol-rich diet. In addition, triacetylated hydroxytyrosol and hydroxytyrosol
increased CAT and SOD activities in the liver. These results suggested that the hypolipidemic effect of
triacetylated hydroxytyrosol and hydroxytyrosol might be due to their abilities to lower serum TC, TG, and
LDL-C levels as well as to their antioxidant activities preventing the lipid peroxidation process.
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Annexure 19
KEY BENEFITS:
Heart Health, Antiplatelet effect: Hydroxytyrosol has a positive effect on cardiovascular health as it inhibits
platelet aggregation.

TITLE:
Effects of Hydroxytyrosol and Hydroxytyrosol Acetate Administration to Rats on Platelet Function Compared
to Acetylsalicylic Acid.

SOURCE:
~
González-Correa JA, Navas MD, Mun
oz-Marín J, Trujillo M, Fernández-Bolan~os J de la Cruz JP.
Laboratorio de Investigaciones Antitrombóticas e Isquemia Tisular, Department of Pharmacology, School of
Medicine, University of Malaga, 39071 Malaga, Spain.
J Agric Food Chem. 2008 Sep 10; 56(17):7872-6.

WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/18707113

ABSTRACT
Virgin olive oil (VOO) contains the polyphenols hydroxytyrosol (HT) and hydroxytyrosol acetate (HT-AC).
This study investigated the antiplatelet effect of HT and HT-AC in healthy rats and compared their effects to
acetylsalicylic acid (ASA). All compounds were administered orally for 7 days. HT and HT-AC inhibited platelet
aggregation in whole blood, with a 50% inhibitory dose (ID50) of 48.25 mg/kg per day for HT, 16.05 mg/kg per
day for HT-AC, and 2.42 mg/kg per day for ASA. Platelet synthesis of thromboxane B2 was inhibited by up to
30% by HT and 37% by HT-AC; the ID50 of this effect for ASA was 1.09 mg/kg per day. Vascular prostacyclin
production was inhibited by up to 27.5% by HT and 32% by HT-AC; the ID50 of this effect for ASA was 6.75
mg/kg per day. Vascular nitric oxide production was increased by up to 34.2% by HT, 66% by HT-AC, and 64%
by ASA. We conclude that HT and HT-AC administered orally inhibited platelet aggregation in rats and that a
decrease in thromboxane synthesis along with an increase in nitric oxide production contributed to this effect.
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Annexure 20
KEY BENEFITS:
Heart Health: HT is cardio-protective as it down-regulates adhesion molecules involved in early atherogenesis.

TITLE:
Minor Components of Olive Oil Modulate Proatherogenic Adhesion Molecules Involved in Endothelial Activation.

SOURCE:
Mario Dell'Agli * Rossana Fagnani, Nico Mitro, Samuele Scurati, Maura Masciadri, Luciana Mussoni, Germana
V. Galli, Enrica Bosisio, Maurizio Crestani, Emma De Fabiani, Elena Tremoli, and Donatella Caruso
Department of Pharmacological Sciences, University of Milan, Italy, and Monzino Cardiologic Center, IRCCS,
Milan, Italy
J. Agric. Food Chem., 2006, 54 (9), pp 3259–3264
* Corresponding author (e-mail mario.dellagli@unimi.it; telephone +39-0250318345; fax +39-0250318391).,
†'86 M. Dell'Agli and R. Fagnani contributed equally to this paper., § University of Milan., # Monzino
Cardiologic Center.

WEB LINKS:
http://www.pubs.acs.org/doi/abs/10.1021/jf0529161

ABSTRACT
The Mediterranean diet reduces the risk of coronary artery disease as a consequence of its high content of
antioxidants, namely, hydroxytyrosol (HT) and oleuropein aglycone (OleA), typical of virgin olive oil. Because
intercellular and vascular cell adhesion molecules (ICAM-1 and VCAM-1) and E-selectin are crucial for
endothelial activation, the role of the phenolic extract from extra virgin olive oil (OPE), OleA, HT, and
homovanillyl alcohol (HVA) on cell surface and mRNA expression in human umbilical vascular endothelial
cells (HUVEC) was evaluated. OPE strongly reduced cell surface expression of ICAM-1 and VCAM-1 at
concentrations physiologically relevant (IC50 < 1 µM), linked to a reduction in mRNA levels. OleA and HT
were the main components responsible for these effects. HVA inhibited cell surface expression of all the
adhesion molecules, whereas the effect on mRNA expression was weaker. These results supply new insights on
the protective role of olive oil against vascular risk through the down-regulation of adhesion molecules involved
in early atherogenesis.
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Annexure 21
KEY BENEFITS:
Antioxidant: Olive oil phenolics, such as HT, inhibit the oxidation of low density lipoprotein.

TITLE:
Olive oil and inhibition of low density lipoprotein oxidation. Role of phenolic compounds.

SOURCE:

Fito´ M, Covas MI, Lamuela-Ravento´s RM,Vila J, de la Torre C, Marrugat J.
Unidad de Lípidos y Epidemiología Cardiovascular, Institut Municipal d'Investigacio Mèdica (IMIM), Barcelona.
Med Clin (Barc). 2000 Jul 1; 115 (5):166-9.

WEB LINKS:
http://www.ncbi.nlm.nih.gov/pubmed/10996871

ABSTRACT
To investigate the protective effect of several olive oils with different phenolic composition on low density
lipoprotein susceptibility to oxidation. PATIENTS AND METHODS: Refined olive oil (phenolic content: 0 mg/l
caffeic acid equivalents [CAE]), common olive oil (0.1 and 0.3 mg/l CAE), and virgin olive oil diluted with
refined olive oil (0.1 y 0.3 mg/l CAE), were added to isolated low density lipoprotein. Conjugated dienes formation
was monitored after copper-mediated low density lipoprotein oxidation. RESULTS: An increase in the lag time
of conjugated dienes formation after copper-mediated low density lipoprotein oxidation was observed linked
to olive oil phenolic content (p < 0.0001, ANOVA). Multiple regression analysis showed that phenolics were
the most significant antioxidants with 0.1 mg/l--increase in phenolic concentration, adjusted for alpha-tocopherol
and beta-carotene, was 72 minutes (95% confidence interval [CI] 64 to 80 min) for common olive oil, and 111
min (CI 95%: 100-123 min) for virgin olive oil. In common olive oil alpha-tocopherol levels were significatively
associated with the increase in the lag time (p = 0.003), reaching in virgin olive oil a borderline significant (p =
0.084). CONCLUSIONS: Olive oil containing phenolics showed more antioxidant effect on low density lipoprotein
oxidation than refined olive in relation to its phenolic content. The nature of the phenolic content influences the
antioxidant capacity of an olive oil.
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Annexure 22
KEY BENEFITS:
Heart health, diabetes: HT prevents Type-II diabetes and CVD by stimulation & enhancement of mitochondrial
bio-genesis.

TITLE:
Olive extract may have obesity, diabetes benefits.

SOURCE:
J. Hao, W. Shen, G. Yu, H. Jia, X. Li, Z. Feng, Y. Wang, P. Weber, K. Wertz, E. Sharman, J. Liu
Journal of Nutritional Biochemistry, 2009 Jul 1
“Hydroxytyrosol promotes mitochondrial biogenesis and mitochondrial function in 3T3-L1 adipocytes.”

WEB LINKS:
http://www.nutraingredients.com/Product-Categories/Antioxidants-carotenoids/Olive-extract-may-haveobesity-diabetes-benefits

ABSTRACT
Hydroxytyrosol (HT) in extra-virgin olive oil is considered one of the most important polyphenolic compounds
responsible for the health benefits of the Mediterranean diet for lowering incidence of cardiovascular disease,
the most common and most serious complication of diabetes. We propose that HT may prevent these diseases
by a stimulation of mitochondrial biogenesis that leads to enhancement of mitochondrial function and cellular
defense systems. In the present study, we investigated effects of HT that stimulate mitochondrial biogenesis
and promote mitochondrial function in 3T3-L1 adipocytes. HT over the concentration range of 0.1-10 mumol/L
stimulated the promoter transcriptional activation and protein expression of peroxisome proliferator-activated
receptor (PPAR) coactivator 1 alpha (PPARGC1alpha, the central factor for mitochondrial biogenesis) and its
downstream targets; these included nuclear respiration factors 1 and 2 and mitochondrial transcription factor A,
which leads to an increase in mitochondrial DNA (mtDNA) and in the number of mitochondria. Knockdown
of Ppargc1alpha by siRNA blocked HT's stimulating effect on Complex I expression and mtDNA copy number.
The HT treatment resulted in an enhancement of mitochondrial function, including an increase in activity and
protein expression of Mitochondrial Complexes I, II, III and V; increased oxygen consumption; and a decrease
in free fatty acid contents in the adipocytes. The mechanistic study of the PPARGC1alpha activation signaling
pathway demonstrated that HT is an activator of 5'AMP-activated protein kinase and also up-regulates gene
expression of PPARalpha, CPT-1 and PPARgamma. These data suggest that HT is able to promote
mitochondrial function by stimulating mitochondrial biogenesis. They concluded that “This mitochondrial
targeting property may provide a possible mechanism for the efficacy of the Mediterranean diet for lowering
the risk of cardiovascular disease and also suggests that hydroxytyrosol may be used as a therapeutic
intervention for preventing type-2 diabetes and obesity,”.
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Annexure 23
KEY BENEFITS:
Anti-oxidant: Hydroxytyrosol administration decreases the excretion of isoprostane which is a biomarker of
oxidative stress.

TITLE:
Olive Oils Rich in Natural Catecholic Phenols Decrease Isoprostane Excretion in Humans

SOURCE:
Francesco Visioli, Donatella Caruso, Claudio Galli, Serena Viappiani, Giovanni Galli and Angelo Sala
Institute of Pharmacological Sciences, University of Milan, Milan, Italy
Biochemical and Biophysical Research Communications
Volume 278, Issue 3, 30 November 2000, Pages 797-799
WEB LINKS:
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK45FK82881&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId
=960918107&_rerunOrigin=scholar.google&acct=C000050221&_version=1&_urlVersion=0&_userid=10
&md5=2b8222b73b4272a9d5c0d537f7c05950

ABSTRACT
This study was undertaken to evaluate, in humans, the antioxidant activity of olive oil phenolics, namely
hydroxytyrosol and oleuropein aglycone that share an orthodiphenolic (catecholic) structure. Human volunteers
were administered olive oil samples containing increasing amounts of an olive oil phenolic extract that was
characterized by gas-chromatography/mass spectrometry. The administration of phenol-rich oils was dosedependently associated with a decreased urinary excretion of 8-iso-PGF2•'5f, a biomarker of oxidative stress.
Also, a statistically significant negative correlation between homovanillyl alcohol (HValc, hydroxytyrosol's
major metabolite, formed through the COMT system) and F2-isoprostanes excretion was found. Thus, the
administration of oil samples with increasing, albeit low, concentrations of orthodiphenolic compounds, namely
hydroxytyrosol and oleuropein aglycone, results in a dose-dependent reduction in the urinary excretion of 8iso-PGF2•'5f. The statistically significant negative correlation between 8-iso-PGF2•'5f and HValc urinary
concentrations suggests that this metabolite better reflects the in vivo activities of hydroxytyrosol.
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Annexure 24
KEY BENEFITS:
Anti-inflammatory, antioxidant, arthiritis: HT inhibits the production of tumor-necrosis factor (alpha) and in
combination with glucosamine, may reduce inflammation associated with rheumatoid and osteoarthiritis.

TITLE:
Hydrolyzed Olive Vegetation Water in Mice Has Anti-Inflammatory Activity
SOURCE:
Catherine M. Bitler, Tiffany M. Viale, Bassam Damaj and Roberto Crea
CreAgri Incorporated, Hayward, CA 94025 and Bio-Quant, San Diego, CA 92121
J. Nutr. 135:1475-1479, June 2005

WEB LINKS:
http://jn.nutrition.org/cgi/content/abstract/135/6/1475

ABSTRACT
Fruit and vegetable simple and polyphenols are potent antioxidants. One of the most effective in terms of free
radical scavenging is 3,4-dihydroxyphenyl ethanol or hydroxytyrosol (HT), a simple phenol found
predominantly in Olea europea, or the olive plant. HT is most abundant in the aqueous fraction of olive pulp
with trace amounts in the olive oil fraction and in the leaves. For these experiments, we evaluated the antiinflammatory activity of olive vegetation water (OVW), which we showed previously to have potent
antioxidant activity. Because some simple phenols and polyphenols with antioxidant activity have shown
varying anti-inflammatory activities, we tested OVW and HT for their ability to inhibit the production of tumor
necrosis factor- (TNF-), a pivotal cytokine in inflammation. In lipopolysaccharide (LPS)-treated BALB/c mice,
a model system of inflammation, OVW at a dose of 125 mg/mouse (500 mg/kg) reduced serum TNF- levels
by 95%. In the human monocyte cell line, THP-1, OVW reduced LPS-induced TNF- production by 50% at a
concentration of 0.5 g/L (equivalent to 0.03 g/L simple and polyphenols). OVW had no toxic effects in vitro
or in vivo. When OVW was combined with glucosamine, a component of proteoglycans and glycoproteins that
was shown to decrease inducible nitric oxide synthase production in cultured macrophage cells, the 2
compounds acted synergistically to reduce serum TNF- levels in LPS-treated mice. These findings suggest that
a combination of OVW and glucosamine may be an effective therapy for a variety of inflammatory processes,
including rheumatoid and osteoarthritis.
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Annexure 25
KEY BENEFITS:
Heart Health, anti-cancer: HT has potent scavenging property with respect to superoxide radicals and inhibits
neutrophils respiratory burst which lowers the incidence of CHD and cancers.

TITLE:
Free Radical-Scavenging Properties of Olive Oil Polyphenols

SOURCE:
Francesco Visioli a, Giorgio Bellomo b and Claudio Galli b
a
Institute of Pharmacological Sciences, University of Milan, University of Torino at Novara, Italy
b
University of Milan, Department of Biomedical Sciences, University of Torino at Novara, Italy
Biochemical and Biophysical Research Communications
Volume 247, Issue 1, 9 June 1998, Pages 60-64
WEB LINKS:
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK45K18RK5Y&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrI
d=960935016&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=
10&md5=048c9116c05f1bcad5b0b3f4703e57b8

ABSTRACT
Plants in the Mediterranean basin, such as vine and olive trees, have developed an array of antioxidant defences
to protect themselves from environmental stress. Accordingly, the incidence of coronary heart disease and
certain cancers is lower in the Mediterranean area, where olive oil is the dietary fat of choice. As opposed to
other vegetable oils, extra virgin olive oil, which is obtained by physical pressure from a whole fruit, is rich
in phenolic components that are responsible for the particular stability of the oil. We have investigated the
scavenging actions of some olive oil phenolics, namely hydroxytyrosol and oleuropein, with respect to superoxide
anion generation, neutrophils respiratory burst, and hypochlorous acid. The low EC50s indicate that both
compounds are potent scavengers of superoxide radicals and inhibitors of neutrophils respiratory burst: whenever
demonstratedin vivo,these properties may partially explain the observed lower incidence of CHD and cancer
associated with the Mediterranean diet.
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Annexure 26
KEY BENEFITS:
Diabetes, Hypoglycemic: HT inhibits hyperglycemia and prevents the oxidative stress induced by diabetes. It
may help prevent diabetic complications; especially related to liver & kidney.

TITLE:
Hypoglycemic and antioxidant effects of phenolic extracts and purified hydroxytyrosol from olive mill waste
in vitro and in rats

SOURCE:
Khaled Hamden a, Noureddine Allouche b, Mohamed Damak b and Abdelfattah Elfeki a
a
Animal Ecophysiology, Faculty of Sciences, Sfax, Tunisia
b
Laboratory of Chemistry of Natural Products, Faculty of Sciences of Sfax, B.P. 1171, 3000 Sfax, Tunisia
Chemico-Biological Interactions
Volume 180, Issue 3, 14 August 2009, Pages 421-432

WEB LINKS:
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T56
4W4JDT61&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId
=960952351&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=1
0&md5=b9b024b69f7ac30ef9d57d441ebbcce6

ABSTRACT
This study aimed to evaluate the effect of phenolic extract and purified hydroxytyrosol (HT) from olive mill
waste (OMW) on oxidative stress and hyperglycemia in alloxan-induced diabetic rats. The OMW biophenols
were extracted using ethyl acetate. The obtained extract was fractionated by solid phase extraction (SPE)
experimentation to generate two fractions: (F1) and (F2). HPLC-UV and HPLC-MS analysis showed that (F1)
was made of known OMW monomeric phenolics mainly hydroxytyrosol (HT) while (F2) contained
oligomeric and polymeric phenols such as verbascosid and ligstrosid. (HT) was purified from (F1) using silica
gel-column chromatography and silica gel-TLC techniques. In incubated pancreas, supplementation of OMW
fractions enhanced insulin secretion. The administration of OMW extract fractions (F1) and (F2) as well as
purified (HT) in diabetic rats caused a decrease in glucose level in plasma and an increase in renal superoxide
dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPX) activities in liver and kidney.
Furthermore, a protective action against hepatic and renal toxicity in diabetic rats was clearly observed.
Furthermore, a significant decrease in hepatic and renal indices toxicity was observed, i.e. alkalines
phosphatases (ALP), aspartate and lactate transaminases (AST and ALT) activities and the thiobarbituric acidreactive substances (TBARs), total and direct bilirubin, creatinine and urea levels. In addition, (F1), (F2) and
especially (HT) decreased triglycerides (TG), total-cholesterol (T-Ch) and higher HDL-cholesterol (HDL-Ch)
in serum. These beneficial effects of OMW biophenols were confirmed by histological findings in hepatic,
renal and pancreatic tissues of diabetic rats. This study demonstrates for the first time that OMW polyphenols
and especially (HT) are efficient in inhibiting hyperglycemia and oxidative stress induced by diabetes and
suggests that administration of HT may be helpful in the prevention of diabetic complications associated with
oxidative stress.
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Annexure 27
KEY BENEFITS:
Antioxidant: Hydroxytyrosol as an antioxidant inhibits the acrylamide genotoxixity by reducing reactive oxygen
specie and increasing glutathione level.

TITLE:
Inhibition of acrylamide genotoxicity in human liver-derived HepG2 cells by the antioxidant hydroxytyrosol

SOURCE:
Xiaomei Zhang a, b , Liping Jiang c, Chenyan Geng c, Hiroyuki Yoshimura d and Laifu Zhong a
a
Department of Toxicology, Dalian Medical University, 465 Zhongshan Road, Dalian 116027, Liaoning, China
b
Department of Laboratory Medicine, College of Medicine, Dalian University, Dalian 116622, Liaoning, China
c
China–Japanese Joint Institute for Medical and Pharmaceutical Science, Dalian Medical University, 465
Zhongshan Road, Dalian 116027, Liaoning, China
d
Eisai Food & Chemical Co., Ltd, Nihonbashi, Chuo-ku, Tokyo 103-0027, Japan
Chemico-Biological Interactions
Volume 176, Issues 2-3, 25 November 2008, Pages 173-178
WEB LINKS:
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T564T708C81&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=
960960486&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10
&md5=249c8d8774a7a448a1719d848f9ef9f8

ABSTRACT
The chemoprotective effect of hydroxytyrosol (HT), a strong antioxidant compound from extra virgin olive
oil, against acrylamide (AA)-induced genotoxicity was investigated in a human hepatoma cell line, HepG2.
The micronucleus test (MNT) assay was used to monitor genotoxicity. In MNT, we found that HT at all tested
concentrations (12.5–50 •'5fM) significantly reduced the micronuclei frequencies in a concentration-dependent
manner caused by AA. In order to clarify the underlying mechanisms we measured the intracellular reactive
oxygen species (ROS) formation using 2,7-dichlorofluorescein diacetate (DCFH-DA) as a fluorescent probe.
Intracellular glutathione (GSH) level was estimated by fluorometric methods. The rate-limiting enzyme in GSH
synthesis is gamma-glutamylcysteine synthetase (•'5f-GCS) and •'5f-GCS was measured using Western blotting.
The results showed that HT significantly concentration-dependent reduced the genotoxicity caused by AA.
Furthermore, HT was able to reduce intracellular ROS formation and attenuate GSH depletion caused by AA
in a concentration-dependent manner. It was also found that HT enhanced the expression of •'5f-GCS in HepG2
cells treated with 10 mM AA using immunoblotting in a concentration-dependent manner. The results showed
that HT reduced the AA-induced genotoxicity by decreasing the ROS level and increasing the GSH level. The
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KEY BENEFITS:
Antioxidant: Olive oil Phenolics such as hydroxytyrosol have antioxidant property and inhibt lipoxygenase.

TITLE:
Inhibition of leukocyte 5-lipoxygenase by phenolics from virgin olive oil

SOURCE:

Rocio de la Puerta, Valentina Ruiz Gutierrez and J. Robin S. Hoult,
*
Pharmacology Group, King’s College London, London SW3 6LX, UK
†'86
Department of Pharmacology, Faculty of Pharmacy, University of Seville, 41012 Seville, Spain
‡'87
Instituto de La Grasa, C.S.I.C., 41012 Seville, Spain
Biochemical Pharmacology
Volume 57, Issue 4, 15 February 1999, Pages 445-449
WEB LINKS:
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4P3VJS5SNG&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId
=962118943&_rerunOrigin=scholar.google&_acct=C000050221&_version=1&_urlVersion=0&_userid=1
0&md5=de80ebcd470d31559a549c372674f147

ABSTRACT
Interest in the health-promoting effects of virgin olive oil, an important part of the ‘Mediterranean diet’, prompted
us to determine the anti-eicosanoid and antioxidant effects in leukocytes of the principal phenolic compounds
from the ‘polar fraction’: oleuropein, tyrosol, hydroxytyrosol, and caffeic acid. In intact rat peritoneal leukocytes
stimulated with calcium ionophore, all four phenolics inhibited leukotriene B4 generation at the 5-lipoxygenase
level with effectiveness hydroxytyrosol > oleuropein > caffeic acid > tyrosol (approximate 50 values: 15, 80,
200, and 500 •'5fM, respectively). In contrast, none of these compounds caused substantial inhibition of
thromboxane generation via the cyclo-oxygenase pathway. Hydroxytyrosol, caffeic acid, oleuropein, and
tyrosol (decreasing order of effectiveness) also quenched the chemiluminescence signal due to reactive oxygen
species generated by phorbol myristate acetate-stimulated rat leukocytes. None of these compounds were toxic
to leukocytes at the concentrations tested. We conclude that the phenolics found in virgin olive oil possess an
array of potentially beneficial lipoxygenase-inhibitory, prostaglandin-sparing, and antioxidant properties.
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