@ececccccccccccccccccccooe

Xl

N

16
18
19
23
24

Contents

Preface

Modified Cretan Mediterranean Diet in the Prevention of Coronary
Heart Disease and Cancer: An Update
de Lorgeril, M.; Salen, P. (Grenoble)

Recent Epidemiological Studies about Mediterranean Diets and

Coronary Heart Disease

Summary of the Lyon Diet Heart Study Results

The Experimental Diet Tested in the Lyon Trial

Coronary Heart Disease Is an Inflammatory Disease

Role of Inflammation and Oxidation in Plaque Rupture and Progression of
Coronary Heart Disease

Lipids and Inflammation in Coronary Heart Disease

Fatty Acids and the Experimental Modified Cretan Diet

Omega-3 Fatty Acids in the Med Diets and in Coronary Heart Disease
Folate, Homocysteine, Nitric Oxide Pathway, Coronary Heart Disease and
the Med Diets

Selenium and the Protective Effect of the Med Diets against Cancers
Metabolic Syndromes and Mediterranean Diets

Polyphenols in Med Diets

Conclusions

References



33

33
35
37
38
39

41

42

44
44

52

52
53
54
58
60

61
62
63
63
63

67

69
70
70
72
72
73
74

Endothelial Nitric Oxide Synthase as a Mediator of the Positive Health
Effects of Mediterranean Diets and Wine against Metabolic Syndrome
Leighton, F.; Urquiaga, 1. (Santiago)

Plasma Lipid Metabolism

Hemostatic Mechanisms

Endothelial Function

Antioxidant Defense Mechanisms

Metabolic Syndrome and Its Relationship with Mediterranean Diets and
Alcohol Consumption

Pathogenesis of the Metabolic Syndrome: A Central Role for

Endothelial Nitric Oxide Synthase

Potential Role of Mediterranean Diets, Omega-3 Fatty Acids, Antioxidants and Red
Wine, as Endothelial Nitric Oxide Synthase Enhancers, in the Control of the
Metabolic Syndrome

Acknowledgements

References

Effects of an Omega-3-Enriched Mediterranean Diet
(Modified Diet of Crete) versus a Swedish Diet
Friberg, P.; Johansson, M. (Goteborg)

Components of a Mediterranean Diet

Epidemiology and Mediterranean Diets

Type of Diet and Unsaturated Fatty Acids and Blood Components/Inflammation
Mediterranean Diet and Blood Vessels

Mediterranean Diet and Unsaturated Fatty Acids and Their Importance for
Metabolic and Blood Pressure Control

Mediterranean Diet, Unsaturated Fatty Acids and Overweight/Obesity
Mediterranean Diet and Heart Rate

Conclusions

Acknowledgements

References

Dietary Fat Intake of European Countries in the
Mediterranean Area: An Update
Marangoni, F.; Martiello, A.; Galli, C. (Milan)

Fats in the Mediterranean Diet
Vegetable Fats
Visible
Food Consumption as Sources of Invisible Fats
Consumption of Plant Foods
Consumption of Animal Foods
Composition of Selected Foods (Fatty Acid Profile and Content):
Animal and Vegetable

Contents VI



78

79
81
82
82
83

85

88
20
94
95
97
98
104
106
107
107

114

114
115
116
118
119
120
120
121
127
129
129
129
130
130
130
132
134
134
134

Relevant Fatty Acids in the Mediterranean Diets (Content and Health Properties):
Oleic Acid and Omega-3
New Findings about Omega-9 MUFA
ALA Content in Mediterranean Foods
Menus for Optimal Intakes of ALA
Conclusions
References

The Mediterranean Diet in Italy: An Update
Rubba, P. (Naples); Mancini, F.P. (Naples/Benevento); Gentile, M.;
Mancini, M. (Naples)

Dietary Scores

Macronutrients and Coronary Heart Disease
Nutrition, Hypertension and Stroke in Italy
Vitamins

Mediterranean Diet and Obesity
Mediterranean Diet and Cancer in Italy
Mediterranean Diet in the Elderly
Conclusions

Acknowledgement

References

A Mediterranean Diet Is Not Enough for Health:

Physical Fitness Is an Important Additional

Contributor to Health for the Adults of Tomorrow
Castillo-Garzon, M.J.; Ruiz, J.R.; Ortega, F.B.; Gutierrez-Sainz, A. (Granada)

Is It Only Diet?
The Spanish-Mediterranean Life-Style (and Diet)
Diet and Physical Activity Interaction
Physical Activity, Physical Exercise and Physical Fitness
Physical Fitness as a Health Determinant
Physical Fitness and Cardiovascular Risk Factors in Mediterranean Adolescents
Cardiorespiratory Fitness and Traditional Cardiovascular Risk Factors
Cardiorespiratory Fitness and Emerging Cardiovascular Risk Factors
Muscle Strength and Cardiovascular Risk Factors
Body Composition and Cardiovascular Risk Factors in Mediterranean Adolescence
Physical Activity, Fitness and Total Body Fat
Total Body Fat in Young Populations
Associations of Total Body Fat with Physical Activity and Fitness
Physical Activity, Fitness and Body Fat Distribution
Body Fat Distribution in Young Populations
Associations of Body Fat Distribution with Physical Activity and Fitness
Conclusion
Acknowledgements
References

Contents VII



139

140
144
146
147
149
151
153
155
158
158

162

162
163
164
165
166
166
169
170
170
171
171

180

181
181
182
182
182
182
183
185
186
186
187
187
187
187
189

Mediterranean Diet in the Maghreb: An Update
Zeghichi-Hamri, S. (La Tronche); Kallithraka, S. (Athens)

Recent Dietary Trends in Algeria, Libya, Morocco and Tunisia
Time Trends
Fruits and Vegetables
Nutritional Aspects
Animal Products
Animal Fats and Vegetable Oils
Nutritional Aspects
The Maghreb Diet and Cancer
Conclusion
References

Antioxidants in the Mediterranean Diets: An Update
Bogani, P; Visioli, F. (Milan)

Oxidation Processes and Human Pathology

Cancer

Mediterranean Antioxidants: Selected Examples

Is Lycopene the ‘Active Ingredient’” of Tomato?

Olive Oil and Red Wine: Do We Have Solid Human Evidence?
Olive oil
Wine

Phenolic Antioxidants: Wild Plants and Endothelial Function

Conclusions

Acknowledgements

References

Olive Oil
Boskou, D. (Thessaloniki)

Olive Oil Composition
Fatty Acids and Triacylglycerols
Partial Glycerides
Free Fatty Acids
Minor Constituents
Hydrocarbons
Sterols
Fatty Alcohol, Waxes and Diterpene Alcohols
Diterpene Alcohols
Tocopherols
Volatile and Aroma Compounds
Other Minor Constituents

Triterpene Acids

Phospholipids
Proteins

Contents Vi



189
190
191
192
196
196
197
197
197
198
198
198
198
199
199
199
199
199
200
200
201
201
202
204
204
205

211

212
215
222
224
225
226
227

231

232

Polar Phenolic Compounds
Polyphenols and Keepability (Shelf Life)
Polyphenols and Sensory Properties
Antioxidant Properties
Quality and Genuineness
Definitions
Characteristics of Extra Virgin Olive Oil (EVOO) and Virgin Olive Oil (VOO)
Organoleptic Assessment
Metals
Moisture and Volatile Matter
Trans Unsaturated Fatty Acids
Saturated Fatty Acids at 2-Position
Delta CN 42 Values
Erythrodiol and Uvaol
Waxes
Stigmastadiene
Other Properties Used to Evaluate Quality not Included in International Standards
Olive Oil Extraction
Olive Oil Production and Consumption. Traditional and Modern Use
Olive Oil Production
Consumption Trends
Traditional and Modern Use
New Applications
Cloudy and Unfiltered Oil
Conclusions
References

Melatonin in Edible Plants (Phytomelatonin): Identification,
Concentrations, Bioavailability and Proposed Functions
Reiter, R.J.; Tan, D.; Manchester, L.C. (San Antonio, Tex.);

Simopoulos, A.P. (Washington, D.C.); Maldonado, M.D.; Flores, L.J.;
Terron, M.P. (San Antonio, Tex.)

Preparation of Plant Tissues for Melatonin Measurement
Melatonin Levels and Proposed Functions in Plant Tissues
Evidence of Melatonin Synthesis in Plants

Bioavailability of Melatonin from Consumed Plant Material
Unresolved Issues

Concluding Remarks and Perspectives

References

Author Index

Subject Index

Contents X



@ececccccccccccccccccccooe

Preface

This is the second volume on Mediterranean diets in the series of World
Review of Nutrition and Dietetics. The first volume, Mediterranean Diets, was
published in the year 2000 (vol. 87). Since then, many studies have been pub-
lished on the beneficial effects of the diets in the Mediterranean region. In addi-
tion, studies in which the traditional diet of the country was modified to
resemble the traditional diet of Crete (Greece), by increasing the intake of fruits,
vegetables, fish, and flax oil, have led to decreases in the omega-6:0mega-3 ratio
in the plasma and inflammatory biomarkers, indicating that the traditional diet of
Greece has anti-inflammatory properties. Investigators have carried out epi-
demiological and cross-sectional studies using a diet ‘score’ to define adherence
to the Mediterranean diet and its relationship to various chronic diseases. Such
studies have shown decreased mortality from cardiovascular disease and cancer,
while others have related the Mediterranen diet score to levels of adiponectin.
But, the Mediterranean diet score is a crude measurement that does not provide
any information on the nutritional composition or nutritional quality of the diet,
particularly on fatty acids, types of antioxidants, or other nutrients with antithrom-
botic, anti-inflammatory and anticarcinogenic properties. Furthermore, it is well
known that foods in different climates have different nutritional composition and
properties on health. When a dietary score is used, two major requirements have
to be achieved in order to obtain an accurate and valid nutritional methodology,
namely a precise definition of the composition of the Mediterranean diet, and
the validation of the dietary score by means of biomarkers. Therefore, in this vol-
ume specific nutrients and their mechanisms of action are discussed and their
relationship to health and disease are presented. Because many of the beneficial
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effects of Mediterranean diets are synergistic with the health effects of physical
fitness, a special paper is included on this subject.

In the previous volume, the papers included dietary patterns of different
Mediterranean countries and precise descriptions of olive oil and wine, two
major constituents of the Mediterranean diets, and for the first time, the concept
that there is no such thing as one Mediterranean diet was extensively discussed.
In the current volume the emphasis is on the contribution of foods and nutrients
in clinical intervention studies and updated information on olive oil as well as
new discoveries of nutrients, such as melatonin, which is high in purslane
(Portulaca oleracea), nuts, cherries, and other foods that are commonly eaten in
some of the Mediterranean countries. Melatonin is a potent antioxidant and
anticarcinogenic agent.

The volume begins with the paper ‘Modified Cretan Mediterranean Diet in
the Prevention of Coronary Heart Disease and Cancer: An Update’ by Michel
de Lorgeril and Patricia Salen. The authors clearly show that a modified diet of
Crete, just like the one used in the Lyon Heart Study, i.e. a dietary pattern that
combines high intake of natural antioxidants, low intake of saturated fat, but
high intake of oleic acid, with low intake of omega-6 fatty acids, and high
intake of omega-3 fatty acids, has a high cardioprotective effect. The Lyon
Heart Study (which was a randomized single-blind clinical trial) was the first
clinical trial to pay particular attention to the omega-6:omega-3 ratio, with the
experimental group having a ratio of 4:1 of omega-6:omega-3. The traditional
diet of Crete (Greece) has an omega-6:0mega-3 ratio of 2:1 to 1:1, similar to the
Paleolithic diet. In addition to the importance of omega-3 fatty acids in the sec-
ondary prevention of coronary heart disease, the authors discuss the role of
folate, homocysteine, and the nitric oxide pathway. The role of selenium in can-
cer protection is reviewed along with an extensive discussion of polyphenols
that are the most abundant dietary antioxidant.

A number of studies have shown a decreased prevalence of the metabolic
syndrome in patients following a Mediterranean diet. Drs. Leighton and
Urquiaga in their paper ‘Endothelial Nitric Oxide Synthase as a Mediator of the
Positive Health Effects of Mediterranean Diets and Wine against Metabolic
Syndrome’ present a critique and focus on the influence of omega-3 fatty acids,
antioxidants, and red wine as the important enhancers of endothelial nitric
oxide synthase (eNOS) in the prevention of the metabolic syndrome. The
authors provide data from their laboratory as well as other laboratories to sup-
port their hypothesis that metabolic improvements following consumption of
Mediterranean diets, including red wine, are mediated by eNOS. Although
many genes are involved, the participation of eNOS is a constant feature. The
recent findings that the eNOS knockout mice present a cluster of cardiovascular
risk factors comparable to those of the metabolic syndrome, suggest that
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defects in eNOS function may cause human metabolic syndrome. These mice
are hypertensive, insulin resistant, and dyslipidemic. Further support for a
pathogenic role of eNOS comes from the finding in humans, that eNOS poly-
morphisms are associated with insulin resistance and diabetes, hypertension,
inflammatory and oxidative stress markers and with albuminuria. The data sup-
port the hypothesis that eNOS enhancement should reduce the incidence of
metabolic syndrome and its consequences. The authors conclude that the
hypothesis is supported by epidemiological and observational studies but needs
experimental validation with human intervention studies.

Drs. Friberg and Johansson in their paper ‘Effects of an Omega-3 Enriched
Mediterranean Diet (Modified Diet of Crete) versus a Swedish Diet’ comment
on the various components and their function of a modified diet of Crete and
describe their own study in normal Swedish volunteers. The purpose of the
study was to change from the standard Swedish diet to a Mediterranean-
inspired diet rich in fish and flaxseed oil, similar to the modified diet of Crete
used in the Lyon Heart Study, and to measure anti-inflammatory biomarkers,
and changes of the omega-6:0mega-3 ratio in the plasma. This is a very import-
ant study because it shows that (1) changing the diet was not a problem; (2) the
omega-6:0omega-3 plasma ratio decreased, and (3) the inflammatory biomarkers
decreased.

The next paper by Drs. Marangoni, Martiello and Galli on ‘Dietary Fat
Intake of European Countries in the Mediterranean Area: An Update’ focuses on
the contribution of various components of the diets in European Mediterranean
countries to the overall fat consumption versus Northern European countries. The
authors discuss the protective effects of oleic acid, omega-3 fatty acids, and espe-
cially the land-based omega-3 fatty acid alpha-linolenic acid (ALA), and their
interactions, and provide practical recommendations on how to formulate menus,
including specific amounts of health-promoting fatty acids.

Although changes have occurred in the diet of both Greece and Italy in
comparison to the diets prior to 1960 at the time of the beginning of the Seven
Countries Study, and despite the effects of globalization, Greeks continue to eat
more fish, fruits and vegetables along with increasing intake of meat and dairy
products. Rubba’s group provides a review and critique of epidemiologic stud-
ies, and diet and health, in various parts of Italy, and the consequences of
dietary changes on health. It appears that for the past 10 years there is a return
to a much healthier and traditional dietary pattern. The authors discuss
micronutrients and coronary heart disease, hypertension and stroke, vitamins,
Mediterranean diet and obesity, and Mediterranean diet and cancer in Italy. The
authors are puzzled that obesity is so prevalent in the European area where diet
is still of the Mediterranean type and ask, ‘Could the high consumption of bread,
pasta, pizza, olive oil and wine facilitate adiposity?’ But, the high fiber content
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of green vegetables and fresh fruit typical of Mediterranean diets reinforces
satiety, a strong anti-obesity effect. Diet alone is not enough to prevent obesity.
Physical activity is a very important aspect of health and the prevention of obe-
sity. Epidemiological studies show an increase in sedentary life styles in the
Mediterranean region as in other parts of the world, particularly in Western
countries.

This point is reinforced in the next paper ‘A Mediterranean Diet Is Not
Enough for Health: Physical Fitness Is an Important Additional Contributor to
Health for the Adults of Tomorrow’ by Dr. Castillo-Garzéon and co-workers. In
addition to diet, a sedentary life-style is another major risk factor for non-
communicable diseases. Diet and physical activity interact in the development
(or prevention) of coronary heart disease and several other health conditions.
Regular physical activity stimulates the functional adaptation of all tissues and
organs in the body (e.g. improves fitness and decreases fatness), thereby also
making them less vulnerable to lifestyle-related degenerative and chronic dis-
eases. The authors explain that it is not only physical activity. Results obtained
from Spanish adolescents and other European and American peers have shown
that physical fitness (especially cardiorespiratory fitness and muscle strength)
is strongly associated with cardiovascular risk factors. Cardiorespiratory fitness
has been shown to be associated with traditional risk factors such as trigly-
cerides, total cholesterol, high and low density lipoprotein cholesterol, glucose,
waist circumference, total body fat, but also with emerging risk factors such as
C-reactive protein, C3, and homocysteine. Muscle strength has been suggested
to be inversely associated with all-cause mortality in adults; however, less is
known about the association between muscle strength and risk factors in ado-
lescents. For public health strategies and preventive purposes it is of interest to
understand the associations of diet, physical activity and fitness on cardio-
vascular risk factors from an early age.

A book on the Mediterrranean diets would not be complete without an
update on the dietary and health aspects of the North African region called the
‘Maghreb’. Drs. Sabrina Zeghichi-Hamri and Stamatina Kallithraka in their
paper ‘Mediterranean Diet in the Maghreb: An Update’ present data on recent
dietary trends in Algeria, Libya, Morocco and Tunisia. These four countries do
not have a uniform dietary pattern but relatively specific diets. For example,
Moroccans have the highest intake of cereals and sweeteners, and the lowest
milk, fats and oils among the four Maghreb countries whereas Tunisians con-
sume the highest amount of fish and other seafood and fruit. In general, the diet
of the Maghreb is relatively low in total fat and animal products but high in
cereals and vegetables. Alcohol and wine — an important aspect of a healthy diet
in Greece, Italy, France and Spain — is very low due to religious restrictions. The
authors illustrate the differences among the Maghreb countries by calculating
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the contribution of the various food groups to total energy supply for the period
2000-2003. Their paper clearly illustrates that the ‘Mediterranean diet’ is not a
homogenous nutritional model because there are several Mediterranean dietary
patterns as a result of different cultures, traditions, religions and income, result-
ing in a wide variety of the dietary patterns within the Mediterranean region.

In epidemiological studies, high amounts of fruits and vegetables in the diet
are associated with lower levels of coronary heart disease and cancer. Because
fruits and vegetables are high in antioxidant vitamins and minerals, polyphenols,
etc., intervention studies with vitamin E, vitamin C, and carotenoids were carried
out but failed to support the hypothesis. In fact, the opposite was shown. Studies
examining total antioxidant capacity revealed a higher level of total antioxidant
capacity than those based on the sum of the antioxidant vitamins and minerals.
This finding has led to studies looking at the antioxidant effect of other con-
stituents in fruits, vegetables, wine, olive oil, and wild plants. In their paper on
‘Antioxidants in the Mediterranean Diets: An Update’, Drs. Bogani and Visioli
define antioxidants and their relationship to cancer. The authors report on
Mediterranean antioxidants and give selective examples, specifically, lycopene
and its properties, olive oil and wine, and conclude with a section on phenolic
antioxidants, wild plants and endothelial function. In their studies, edible wild
plants increase the production of nitric oxide. The authors conclude, ‘... the
answer to the debate on the efficacy of antioxidant supplements is likely to be
found in the adoption of a Mediterranean-style diet, in which the abundance of
bioactive compounds provided by fruits, vegetables, wine, and olive oil grants a
higher protection toward ROS (reactive oxygen species)-induced diseases’.

Dr. Dimitrios Boskou’s paper on ‘Olive Oil’ presents the latest information
on olive oil composition, fatty acids and triglycerides, partial glycerides, free
fatty acids, and minor constituents, which are divided into two categories (1) fatty
acid derivatives, and (2) components with different chemical structures. Special
focus is given to squalene sterols, fatty alcohol, waxes, diterpene alcohols,
tocopherols, volatile and aroma compounds, and other minor constituents.
Triterpene acids and various phospholipids, such as phosphatidlycholine, phos-
phatidylinositol and phosphatidylserine. A major section is devoted to polar
phenolic compounds in terms of shelf life, sensory properties, antioxidant prop-
erties, isoprostane formation, and scavenging of radicals and other reactive
species. There is a section on olive oil quality. The quest for quality is based on
the applications of clearly defined rules during the growing and processing of
olives, and retail packing of the oil. Dr. Boskou provides definitions of the var-
ious types of olive oil, the characteristics of extra virgin olive oil and virgin
olive oil, organoleptic assessment, metals, moisture, and volatile matter. There
is a special section on olive oil extraction and the changes that have taken place
over the past 3040 years, the culinary aspects and new applications. The pheno-
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lic compounds in olive oil diminish during heating. Therefore, the antioxidant
activity of the oil, determined by the ABTS radical decolorization assay or the
DPPH radical test, diminishes. It is therefore important to further study the
nature of the monoglyceride components of olive oil and to improve methods to
quantify and preserve functional ingredients.

Edible wild plants have been one of our areas of investigation in attempt-
ing to precisely define the traditional diet of Greece prior to 1960. In the past,
we focused our studies on the contribution of omega-3 fatty acids from both
animal and plant sources. More recently, we studied the antioxidant content of
edible wild plants in terms of vitamins, minerals, glutathione and melatonin.
Melatonin is a broad-spectrum direct radical scavenger and indirect antioxidant.

Melatonin, n-acetyl-5-methoxtryptamine, was long thought to be an
endogenously generated molecule found exclusively in vertebrates (pineal gland,
retina) that synchronizes circadian and circannual rhythms. Lately, melatonin
has been found in insects, unicellular organisms, bacteria, and most recently in
plants. Because physiologic concentrations of melatonin in the blood are known
to correlate with the total antioxidant capacity of the serum, consuming food
stuffs containing melatonin may be helpful in lowering oxidative stress.

Melatonin directly detoxifies the hydroxyl radical (*OH), hydrogen perox-
ide, nitric oxide, peroxynitrite anion, peroxynitrous acid, and hypochlorous
acid. The products from each of these reactions have been identified in pure
chemical systems, and in at least one case in vivo: The interaction product of
melatonin with the *OH, i.e. cyclic 3-hydroxymelatonin is found in the urine of
humans and rats. Melatonin increases the efficiency of mitochondrial oxidative
phosphorylation and reduces electron leakage (thereby lowering free radical
formation). Melatonin reduces the initiation of cancer by limiting oxidative
damage to DNA. It also curtails the growth of tumors once they are established
by inhibiting the uptake of growth factors, such as omega-6 fatty acids, by can-
cer cells. Melatonin’s effects on cancer inhibition are achieved at physiological
concentrations, and phytomelatonin such as that found in purslane has been
proven as a potential means of limiting the growth on established tumors.

In the paper by Reiter, Simopoulos and co-workers on ‘Melatonin in
Edible Plants (Phytomelatonin): Identification, Concentrations, Bioavailability
and Proposed Function’, the authors indicate that except for the potato tuber, all
other plants that have been investigated contain various amounts of melatonin
ranging from nanograms to picograms per gram of tissue. The paper contains
information on the melatonin levels of some edible plant foods, indicating a
wide variation in the concentration of melatonin. Purslane (Portulaca oler-
acea), a commonly eaten wild plant in Greece and other parts of the world, has
been shown to have the highest amount of the omega-3 fatty acid ALA. It is not
surprising that purslane also has one of the highest amounts of melatonin.

Preface XVI



Melatonin, being a potent antioxidant, is needed to stabilize the high amount of
ALA found in the purslane. Purslane in the diet further contributes to the
antioxidant and anticarcinogenic properties of the Greek diet. At the level of
19 ng/g, it has one of the highest amounts of melatonin among edible plant foods.
Here, then is another dietary constituent that adds to the armamentarium of the
beneficial constituents of the traditional diet of Greece contributing to health.

The new advances reported in this volume should serve as a strong incen-
tive for the initiation of clinical intervention trials and studies that will test the
effects of specific dietary patterns as well as specific nutrients in the prevention
and management of chronic diseases.

This volume should be of interest to physicians, cardiologists, cancer spe-
cialists, nutritionists, dietitians, agriculturists, food scientists and policy makers
in government, private industry and international organizations, as well as the
informed public.

Artemis P Simopoulos, MD

Preface XVII








