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FOREWORD

The food and drink sector is a leading sector in the EU in terms of industrial value and
output. It employs 2,6 million people', and its turnover is worth € 700 billion”. The
overall objectives of Key Action 1 “Food, nutrition and health” within the Programme
“Quality of Life and Management of Living Resources” are to strengthen research in
the agriculture, fisheries and food sector in universities, research centres and the in-
dustry. This will ensure that Europe maintains its strong position in this field into the
future. By its funding of European projects and its links to national research activities
on these topics, this key action aims to lead to a better understanding of consumers’
needs to provide a healthy, safe and high quality food supply leading to reinforced con-
sumer confidence in the safety and wholesomeness of the European food supply.

The Key Action “Food, Nutrition and Health” with an overall budget of € 290 million
has built upon earlier EU funding of research in food science in the FLAIR, AIR and
FAIR RTD programmes of the European Commission. However, the research priori-
ties and objectives have evolved considerably from previous programmes and in this
key action the following three objectives were tackled:

» Addressing consumer needs and enhancing the competitiveness of the European
food industry;

* Assuring the safety and integrity of the food supply;

 Understanding the role of nutrition in health and well being.

There has been an excellent response from researchers, industries and consumers to the
research priorities defined, and now there is a comprehensive portfolio of collaborative
projects funded and running. Cluster type projects were introduced in this key action,
which are now running and producing valuable results. The External Advisory Group
for Key Actions 1 and 4 and the Quality of Life Programme Committee has played an
important role in the planning and implementation of this key action.

This catalogue gives details of all the running projects, but is also a useful guide to
many of the principal research teams involved in food research in Europe. Most of the
projects have a web site address, which can easily be accessed and gives further infor-
mation on the project.

I hope the reader will find this publication both interesting and useful.

Bruno Hansen
Director “Biotechnology, Agriculture and Food”
Brussels, October 2002

' Eurostat Yearbook 2001
* Panorama of European Business. Eurostat 2000.
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PREFACE FROM EAG CHAIR

It has been my pleasure over the last four years to chair the External Advisory Group
(EAG) for the Key Actions “Food, Nutrition and Health” and “Environment and
Health” of the Fifth Framework Programme (FP5), Quality of Life and Management
of Living Resources. Our task has been to provide external independent advice to the
Commission. Our advice has focused primarily on research priorities and annual revi-
sion of the Work Programme.

Our EAG was composed of 23 experts drawn from university medical and food facul-
ties (e.g. occupational, environmental medicine departments), national institutes of
public health, research institutes, health authorities, food industry, etc. The broad
range of expertise and of geographical backgrounds guaranteed that we had appropri-
ate experience available. Furthermore, we could call on networks of scientific peers
to give guidelines for the detailed work programmes of FP5, to comment on the pro-
jects funded and to make the Commission aware of the latest scientific opportunities
and high-priority areas for the European Union.

This advice has been provided on a continuous basis to the Commission services dur-
ing the implementation of FP5 and has been particularly used in the annual revisions
of the work programmes. The group has also focused on a number of emerging issues
in the fields of both key actions and more detailed workshops in those areas were held.
It has been particularly important to have these opportunities for focused workshops
to ensure that funding is directed towards areas of major societal concern, including
food and environmental safety, as well as identifying opportunities for future ex-
ploitation, such as nutritional genomics. We believe the work of the group has been
useful and relevant and has helped considerably in the running and implementation of
both key actions and is reflected in the projects funded and featured in this catalogue.

We also believe that information to, and involvement of, the public needs to be further
improved. Therefore we have been helping and encouraging the European Commis-
sion and the research teams involved to make available the results and conclusions of
the research to a wider public. This catalogue provides one such means of dissemina-
tion of information. Our hope is that through our contribution but primarily through
the research supported, the results generated and their application, we might improve
the quality of life of Europeans and other populations.

Professor Christine Williams
Chair of the External Advisory Group
Quality of Life Programme, Key Actions 1 and 4
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INTRODUCTION

Key Action 1 “Food, Nutrition and Health” aims to provide a better understanding of
consumer requirements and a healthy, safe and high quality food supply while im-
proving the competitiveness of the European food industry.

The key action is organised into three main areas, which in turn are organised in sub-
areas:

Area 1: Development of safe and flexible and new and/or improved manufacturing
processes and technologies

1.1 Novel and improved biological raw materials for high quality food;

1.2 Advanced and optimised food technologies, packaging systems and
process control;

1.3 Quality monitoring and traceability throughout the food chain.

Area 2: Development of tests to detect and processes to eliminate infectious and toxic
agents throughout the food chain

2.1. Improved understanding and control of contamination conditions arising
along the entire food chain from primary producer to consumer;

2.2. Rapid detection tests particularly for pathogens and hormones;
2.3. New and safer methods of food production and distribution;

2.4. New methodologies for assessing microbial, chemical and allergenic risks
and exposures.

Area 3: Research into the role of food in promoting and sustaining health with respect
to diet and nutrition, toxicology, epidemiology, environmental interaction,
consumer choice and public health

3.1. Consumer needs, attitudes and responses with regard to food products,
food processing and labelling;

3.2. Role and impact of food on physiological functions, physical and mental
performance;

3.3. Particular nutritional needs of defined population groups;

3.4. Links between diet and chronic diseases and disorders including the ge-
netic factors involved.

Within the four calls of the Programme “Quality of Life and Management of Living
Resources Programme” from 1999 to 2001, six deadlines for submission have been
open for proposals for Key Action 1. This catalogue contains synopses of all of the pro-
jects that are funded following these deadlines. The projects have been sorted per area
and listed by contract number within an area. Table 1 shows the number of projects sub-
mitted and selected by area for each deadline with the corresponding EU contribution.

The budget for Key Action 1 is € 290 million for the four-year period 1998 to 2002. The
financial contribution from the EU for the 151 research and development projects se-
lected amounts to € 239 million, which represents 82% of the total budget of the key
action. The remainder of the budget goes to SME Specific Measures, Accompanying
Measures, Training Grants, and administration.



TABLE 1: NUMBER OF PROJECTS SUBMITTED AND SELECTED BY

AREA
Area Deadline Number of Number of | EC contribution|
proposals proposals (€ million)
received selected
Area 1: November 1999 182 18 24,6
Technology | October 2000 160 15 19,0
and raw January 2002 107 17 26,7
materials Subtotal 449 50 70,5
Area 2: June 1999 74 21 29,6
Food November 1999 35 4 2,9
safety October 2000 62 15 19,2
January 2002 23 5 5.8
Subtotal 194 45 57,7
Area 3: June 1999 115 18 36,9
Role of food | March 2000 123 18 32,0
in promoting | March 2001 99 15 28,2
health January 2002 37 7 13,4
Subtotal 374 56 110,5
Total 1017 151 236,6

Different types of actions are supported by KA1: Shared-Cost Actions, Thematic Net-
works, Concerted Actions, Training Fellowships, and Accompanying Measures. This
publication contains only the three first types of actions. They are subdivided as fol-
lowing in:

* 137 Shared-Cost Actions, which include Research & Development projects, Demon-
strations Projects, Combined R&D and demonstrations projects, and support for ac-
cess to research infrastructures. This represents a total EU contribution of
€ 218.0 million.

* 4 Thematic Networks representing a total EU contribution of € 4.1 million.

* 12 Concerted Actions representing a total EU contribution of € 16.7 million.

A number of research projects that are focussed on a common subject have formed
large clusters.

The average number of participants per project is nine. About 27% of the participants
are companies. In 70% of the projects, at least one industrial partner is involved.

The objective of this publication is not to assess the projects or the results generated,
but to give an overview on the ongoing research being carried out in Key Action 1
“Food, Nutrition and Health”.

This catalogue has been edited and compiled by Rosanna D’ Amario, Isabelle de Froid-
mont-Gortz, Barbara Rens and Jiirgen Lucas with the help of all Scientific Officers
mentioned below. The European Commission would like to thank the coordinators of
the projects for the replies to the requests and for supplying so many interesting pho-
tographs to complement the text of this publication.

Liam Breslin
Head of Unit DG Research E.2 “Health, Food and Environment”
Brussels, October 2002
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Area 3: Research into the role of food in promoting and sustaining health

with respect to diet and nutrition, toxicology, epidemiology,
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Healthy ageing: How changes in sensory physiology, sensory psychology and so-
cio-cognitive factors influence food choice

BACKGROUND

A major societal challenge is to improve the quality of life and reduce disability and
dependency in the ageing population. Large variations in age-adjusted incidence of
major chronic diseases suggest strong environmental determinants, including diet.
However, the consumer is the final judge of the acceptability of a food. Therefore,
healthy ageing among all groups, but particularly in older people, will not be possible
until the physiological factors and mechanisms of food choice and acceptance have
been studied. This cluster project will define the sensory psychobiology, cognitive and
social determinants of food choice, intake and enjoyment in different age groups and
cultures. The data obtained will help to develop future nutrition policy and will im-
prove the competitiveness of the EU food and drink sector.

OBJECTIVES

» To determine the degree and nature of changes, which occur during ageing, in the
physiological capability of the senses which are used to perceive texture, other
mouthfeel stimuli, odour and taste, and determine the influence of these changes in
food perception

 To understand the functioning of sensory memory and its role in food perception

» To determine the influence of changes in sensory capability on food appreciation,
and food intake in different situations

» To provide information on the impact of sensory physiological ageing on choice of
food

 To understand the attitudes of elderly people with respect to issues relating to food
choice, and how these may affect their behaviour

+ To understand the provisioning of food with respect to elderly people, and how this
impinges on food choice

* To determine the special needs of elderly people with respect to factors such as pack-
aging, portion sizes, ease of preparation, pricing, social context, etc.

» To establish the relative importance of sensory quality as a choice criterion versus
other criteria, such as price, healthiness, branding etc.

* To understand demographic and cross-cultural differences, both qualitatively and
quantitatively, with respect to the issues raised above

* To determine the difference between needs of full and part-time resident elderly peo-
ple in a Mediterranean country

 To identify improvements that can be made to food products to increase their ac-
ceptability

» To provide guidelines to inform policy makers, the food industry and consumer
groups who support the elderly on ways to develop and promote new food products
that are both attractive and nutritionally tailored to older people

* To contribute to the health and well-being of the rapidly growing population of age-
ing people in Europe.
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(EXPECTED) RESULTS AND ACHIEVEMENTS

The project will:

meet the aspirations of the consumer by providing the scientific basis for foods
which will promote well-being

contribute knowledge, which will be essential in realising the potential socio-eco-
nomic benefits of promoting health through food

provide a basis for developing food and nutritional policies within the EU, also in re-
lation to the ageing population

provide knowledge of physiological constraints, knowledge of changes in sensory
perception and the value of sensory product attributes which will contribute to the
targeting of commercial and public efforts to promote improved dietary intakes,
health status and quality of life among EU consumers
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Evaluation of the prevalence of the coeliac disease and its genetic components in
the European population

BACKGROUND

Coeliac disease is an autoimmune disease triggered in genetically predisposed indi-
viduals by gluten adsorption (gluten is a ubiquitous component of cereals and as such
is broadly found in many foods). In genetically susceptible individuals, gluten inges-
tion results in intestinal mucosa damage and malabsorption of essential nutrients. As of
today, a life-long gluten-free diet is the only therapy available. Preliminary data ob-
tained during the last few years have shown that the prevalence of coeliac disease is
more frequent in the European population than originally estimated from the clinical
symptomatology. The cluster project is devoted to better appreciate at the EU level the
prevalence of the disease under its different symptomatic forms, to decipher the genet-
ic components of the disease and to study the pathogenesis of the disease by testing the
molecular hypothesis built on the most recent immunological discoveries.

OBJECTIVES

The Coeliac-EU cluster groups together three research projects with complementary
principal scientific objectives:

1) To establish the prevalence of coeliac disease in a large European population;
2) To characterise the genetic basis of this common food intolerance;

3) To identify factors involved in the gluten-triggered pathogenesis of mucosal dam-
age.

(EXPECTED) RESULTS AND ACHIEVEMENTS

The EPIDEMIOLOGY study will provide an estimate of the prevalence of coeliac dis-
ease in Europe and allow identification and early treatment of ‘silent’ coeliac people
who are so far not detected. The detection relies on two anti-tissue transglutaminase
test kits, one based on guinea-pig and one on human. The detection kits have been ex-
tensively studied and validated in ring tests. At this stage, the human based test looks
slightly more specific than the guinea-pig-based test, with comparable sensitivity. The
large-scale comparative evaluation will be started as soon as the gathering of the ret-
rospective sera will be completed. 5.766 retrospective sera have already been sampled.
13.400 new sera have already been collected for the prevalence determination study,
which has already started in advance of the timetable. Self-administered questionnaires
for the antibody positive individuals will allow recording of the basic data of signs and
symptoms of these individuals, which will be valuable information when describing
the results of the study.

The GENETIC study will identify association(s) between gene(s) and the coeliac dis-
ease as well as clarify the contribution of the HLA genetic components and their asso-
ciation with other (non-HLA) genetic markers. DNA samples from 623 simplex fami-
lies and 548 sib-pair families have been assembled. Two-third of the HLA typing was
carried out. Fine HLA typing of the DQ2 negative group is proceeding in each of the
five centres and is already finished in some of those.

The PATHOGENESIS study will characterise features of damage in the coeliac mu-
cosa and provide information on factors involved in the pathogenesis of mucosal dam-
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age, in particular on T cells involvement. The cytokine pattern in the organ culture sys-
tem of the treated coeliac mucosa has been refined: the dominance of gamma interfer-
on indicate a strongly Th1 polarised response to gluten. Molecules candidate to drive
such a response are IL15, IL18 and possibly €-interferon. Induction of epithelial cells
apoptosis as an early gluten triggered response has been demonstrated to involve FAS.
This appears to be an essential factor in the pathogenic process leading to mucosal
damage. Genes sequences up and down regulated by transforming growth factor-beta
in the fibroblasts-epithelial cell co-culture model have been isolated and studied. Their
relevance in the apoptotic process is suggestive but remain to be directly demonstrat-
ed.

A new simple serological diagnostic test, suitable for large population screening and
allowing an easier and earlier detection of the disease, will be validated. A non-inva-
sive genetic test based on DNA analysis may potentially be developed in the future.
New therapeutic strategies, for instance based on immunomodulation, may potentially
be developed in the future.
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Conjugated linoleic acid (CLA) in functional food: A potential benefit for over-
weight middle-aged Europeans

BACKGROUND

Overweight in middle-aged populations is an increasing factor in EU health-care costs.
Overweight causes a loss of self-esteem, is socially disadvantageous and increases the in-
cidence of diabetes, dyslipidaemia and coronary heart disease. Conjugated linoleic acid
(CLA) can reduce body fat. This project aims to formulate a functional food containing an
active CLA-isomer that will reduce overweight and improve health. Human experiments
will determine which CLA isomer is active and which form has highest bioavailability.
Pure CLA isomers, stable isotope-labelled CLA and a functional food containing CLA will
be fed to middle-aged people including overweight subjects with no disease and to patients
with diabetes or hyperlipidaemia. Complementary studies will use an animal model.

OBJECTIVES

The main objective of this project is to develop a functional food containing conjugated
linoleic acid, designed to reduce overweight and the negative impact of overweight on
the health of the middle-aged population. The scientific objectives of the project are: 1)
to assess the impact of conjugated linoleic acid (CLA) isomers on the energy metabolism
and fat partitioning in overweight humans; 2) to assess the bioavailability of CLA iso-
mers in humans, including the absorption and the utilisation of CLA as energy fuel; 3) to
determine which of the CLA isomer(s) is (are) active; 4) to assess the impact of the ac-
tive CLA isomer(s) on different health parameters and to determine any possible side ef-
fects. The technological objectives are 1) to develop a functional food containing the ac-
tive CLA isomer(s) and to assess the metabolic impact on humans; 2) to assess the
acceptability of the functional food for the consumer, including sensory evaluation.

(EXPECTED) RESULTS AND ACHIEVEMENTS

The bioavailability of a mixture of 2 CLA isomers present as free fatty acid, ethyl es-
ters, and triacylglycerols was tested. The raw data indicate that the ethyl ester was less
well incorporated than the other forms with little difference between the free fatty acid
and the TAG. Due to palatability and possibly oxidation problems with the free fatty
acid, TAG is the form to be used.

Large scale preparations of the pure CLA isomers as TAG were developed and used to
produce the drinkable preparation necessary for the trials in 2001. Together with four
external experts in toxicology it was decided to lower the CLA dosage and to reinforce
the safety of the protocol of the human study after an external publication appeared at
the end of 2000 showing potential side effects of CLA.

Two rat studies were carried out in order to determine whether exercise would enhance
the effects of CLA and to obtain complementary knowledge on the effects of CLA on
energy metabolism. The data suggest that CLA may induce stimulation of AT and mus-
cle protein turnover, which increases energy expenditure and could be involved in AT
mass reduction.

Oxidation of CLA isomers was determined using 14C isomers of 9c¢,11t- and 10t,12c-
CLA. The data indicated that both CLA isomers were oxidised significantly more than
linoleic acid. Moreover, less radioactivity was recovered in most tissues after CLA in-
take than after linoleic acid intake.
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Functional properties, bioactivities and bioavailability of phytochemicals, espe-
cially anthocyanins, from processed foods

BACKGROUND

The project aims to investigate i) the functional properties (physicochemical, antimi-
crobial and sensory of anthocyanin-rich food ingredients and ii) the influence of an-
thocyanins on parameters related to the aetiology of cardiovascular disease in humans.
Novel food processing techniques are used to produce anthocyanin-rich red berry juice
for potential nutritional benefits. Anthocyanins, juice, and juice processing by-prod-
ucts will be studied to provide basis for the development of anthocyanin-rich functional
food recipes. Molecular mechanisms underlying the biological and physiological ef-
fects of anthocyanins and possible confounding factors, hydroxycinnamic acids, are in-
vestigated in animal and human liver microsomes and cell lines. The bioavailability
and biokinetics of anthocyanins and hydroxycinnamates are confirmed in animal mod-
els to a strictly controlled human intervention measuring a wide range of biomarkers.

OBJECTIVES

The project aims to investigate i) the functional properties of anthocyanins and antho-
cyanin-rich food ingredients and ii) the influence of anthocyanins on parameters relat-
ed to the aetiology of cardiovascular disease in humans. Novel food processing tech-
niques are used to produce anthocyanin-rich red berry juice for potential nutritional
benefits. Anthocyanins, berry juice and berry juice processing by-products will be
studied to provide basis for the development of anthocyanin-rich functional food
recipes. Molecular mechanisms underlying the biological and physiological effects of
anthocyanins are investigated in animal liver microsomes and cell lines. The bioavail-
ability and biokinetics of anthocyanins are confirmed in animal models prior to a strict-
ly controlled human intervention measuring a wide range of biomarkers.

(EXPECTED) RESULTS AND ACHIEVEMENTS

» Improved techniques to increase the phenolic content in red berry juice
» New biomarkers for important food components and their biological effects to be
useful beyond the present project

» New anthocyanin-rich functional food recipes

» New insight into the biological and preventive actions of dietary anthocyanins in re-
lation to heart disease

 Applications

 Production of red-berry juices as a healthy alternative to red wine as a dietary pro-
tection against cardiovascular disease

» Optimum use of anthocyanins as natural food ingredients and food additives (col-
orants) with low systemic toxicity

» Development of anthocyanin-rich functional foods by utilising fruit and vegetable
by-production
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European research on functional effects of dietary antioxidants

BACKGROUND

Research on the functional role that dietary antioxidants play in promoting health by
minimising damage to cells from oxidative damage is as yet uncoordinated in Europe.
The project will coordinate this research by:

» European Network for the coordination and exchange of information on the func-
tional effects of antioxidants in food,

* prioritising research tasks to stimulate coordination of future research,

« disseminating outputs to end users.

» These objectives will be achieved through a series of task group and plenary meet-
ings which will review:

» measurement methods of DNA damage and repair,

« data on antioxidants bioavailability,

« their effects on gene expression,

« their possible role in limiting the decline in mitochondrial efficiency with age. This
will be achieved through a series of meetings, conferences, publications and dis-
semination events targeted at end users.

OBJECTIVES

 Set up a European research network to exchange information on the results of re-
search into the functional effects of antioxidants present in foods

« Identify the research that will be necessary to fill gaps in knowledge about their ef-
fects on health

» Encourage proactive research collaboration between scientists working on different
aspects of the functional effects of antioxidants

+ Disseminate the information that is obtained to end users in the scientific communi-
ty, consumer groups, legislators and the food industry.

(EXPECTED) RESULTS AND ACHIEVEMENTS

The project will produce a series of reviews that describe the current knowledge about
the possible role that reactive oxidative species (ROS) play in the initiation of disease
and the process of ageing. The potential for dietary antioxidants to reduce the damage
caused by oxidative stress will be assessed, the gaps in knowledge identified and pri-
ority research goals defined.

The project will:

« Review the known effects of antioxidants at the molecular, cellular, tissue and whole
body level;

» Review the reliability and reproducibility of the general and gene-specific methods
which have been used to determine oxidative damage and its repair, and the strength
and weaknesses of existing biomarkers to measure this damage;

» Exchange information on the ‘true’ bioavailability of antioxidants;

» Evaluate the data that are available on the effects of antioxidants on gene expression
at nutritionally relevant levels of intake;
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* Review the data that are available on the effects of antioxidants on mitochondrial
function; and

« Analyse the evidence that links specific functional events that result from ROS pro-
duction and how antioxidants could influence the process.

A series of working groups will be set up and their outputs considered at a plenary
meeting. The project will culminate in the organisation of an international meeting on
the functional effects of antioxidants. The results of this work will be widely dissemi-
nated.

APPLICATIONS

The growing evidence that ROS generation is responsible for the onset of a wide range
of diseases of ageing, and that the processes involved can be ameliorated by dietary
factors, places this area at the forefront of the Quality of Life and Living Resources
Key Action. The need to encourage relevant research to establish how the onset of dis-
eases such as coronary heart disease, cancer, cataract, and neurological dysfunction as
a result of ageing, might be slowed down could have a profound impact on the health
budgets of many EU Member States. In addition the project should encourage research
which will assist industry to respond to the desire by consumers to eat healthily through
the development of novel food products based on sound functional claims. In addition
it will assist regulators and the legislative process to regulate products on the market
that purport to be effective as dietary supplements and make claims that are not sound-
ly based.

— 442 —



Prof. Papa, Sergio

Institute of Medical Biochemistry and
Chemistry

University of Bari

Policlinico, Piazza G. Cesare

70124 Bari

Italy

Tel.: +39-0805478428

Fax: +3,90805E+11

E-mail: s.papa@biochem.uniba.it

Prof. Dr Aalt Bast

Maastricht University

Nutrition and Toxicology Research
Institute

Universiteitssingel 50

PO Box 616

6229 Maastricht

The Netherlands

Tel.: +31 43 388 14 18

Fax: +31 43 388 41 49

E-mail: a.bast@farmaco.unimaas.nl

Prof. Frank Kelly

King’s College London
Centre for Cardiovascular Biology and
Medicine

Rayne Institute

St Thomas’ Hospital

London SE1 7EH

United Kingdom

Tel.: +44 207 922 8155

Fax: +44 207 928 06 58
E-mail: frank.kelly@kcl.ac.uk

Dr Ryszard Olinski

The Ludwik Rydvgier Medical
University Bydgoszcz
Department of Clinical Biochemistry
Karlowicza 24

85092 Bydgoszcz

Poland

Tel.: +48523414916

Fax: +48 52 34 15 933

E-mail:
ryszardo@aci.amb.bydgoszcz.pl

Dr Andrew Collins

Rowett Research Institute
Greenburn Road Bucksburn
Aberdeen AB21 9SB

United Kingdom

Tel.: +44 1224 716 634

Fax: +44 1224 716 629
E-mail: a.collins@rri.sari.ac.uk

Dr Christine Gértner

Cognis Deutschland GmbH

P.O.Box 13 01 64

40551 Diisseldorf

Germany

Tel.: +49 211 797 34 39

Fax: +49 211 798 23 90

E-mail: christine.gaertner@cognis.be

Prof. Pat Morrissey

Nutritional Sciences
Department of Food Science and
Technology

Colaiste na hOllscoile Corcaigh
Cork

Ireland

Tel.: +353 21 902 406

Fax: +353 21 270 244

E-mail: p.morrissey@ucc.ie

Prof. James Parry

University of Wales Swansea
Centre for Molecular Genetics and
Toxicology

School of Biological Sciences
Singleton Park

SA2 8PP Swansea

United Kingdom

Tel.: +44 1792 295 385

Fax: +44 1792 295 447
E-mail: jmp@swansea.ac.uk

Prof. Loft, Steffen

Univresity of Copenhagen
Department of Envirionmental and
Occupational Medicine

Institute of Public Health
Blegdamsvej 3

PO Box Panum

2200 Copenhagen

Denmark

Tel.: +4535327649

Fax: +4535327610

E-mail: steffen.loft@farmakol.ku.dk

— 443 —



Prof. Sue Southon

Organic Micronutrients

Diet, Heatlh and Consumer Science
Institute of Food Research
Norwich Research Park, Colney
Norwich NR4 7UA

United Kingdom

Tel.: +44 1603 255 176

Fax: +44 1603 255 237

E-mail: sue.southon@bbsrc.ac.uk

Dr Nora O’Brien

University College Cork
Department of Food Science and
Technology

Colaiste na hOllscoile Corcaigh
Cork

Ireland

Tel.: +353 21 9602 884

Fax: +353 21 270 244

E-mail: nob@ucc.ie

Dr Rachel Drake

Trait Research,

Syngenta,

Jealott’s Hill International Research
Centre,

Bracknell, Berkshire

RG42 6ET

United Kingdom

Tel.: +44 1344 41 42 01

Fax: +44 13 44 41 4996

E-mail: rachel.drake@syngenta.com

Dr Juan Bolanos

Depto. de Bioquimica y Biologia
Molecular

Universidad Salamanca

Campus Miguel Unamuno
37007 Salamanca

Spain

Tel.: +34 923 294 526

Fax: +34 923 294 564

E-mail: jbolanos@gugu.usal.es

Dr Hans-Ulrich ter Meer
Nutrinova Nutrition Specialties and
Food Ingredients GmbH
Industriepark Hoechst D706

65926 Frankfurt

Germany

Tel.: +49 69 305 83 521

Fax: +49 69 305 89 630

E-mail: termeer@nutrinova.com

Dr Jan Oivind Moskaug
Insitute for Nutrition Research
P.O. Box 1046

Blindern

0316 Oslo

Norway

Tel.: +47 22 85 1515

Fax: +47 22 85 1398

E-mail: j.o.moskaug@basalmed.uio.no

Prof. Dr Klaus Schulze-Osthoff
Division of Immunology and cell
Biology

University of Miinster
Rontgenstrasse 21

48149 Miinster

Germany

Tel.: +49 251 835 29 36

Fax: +49 251 83522 50

E-mail: kso@uni.muenster.de

Dr Carlo Bertoni-Freddari

Italian National Research Centers On
Aging

Neurobiology of Aging Lab.

Via Birarelli 8

60121 Ancona

Italy

Tel.: +39 071 800 41 53

Fax: +39 071 206 791

E-mail: c.bertoni@inrca.it

Dr Simon Heales

Institute of Neurology
University College London
Department of Neurochemistry
Queen Square

WCIN 3BG London

United Kingdom

Tel.: +44 207 837 36 11

Fax: +44 207 833 1016
E-mail: sheales@ion.ucl.ac.uk

— 444 —



Prof. José Vina-Ribes
Depto de Fisologie
Facultad de Medicina
Universidad de Valencia
Avda Blasco Ibafiez 17
46010 Valencia

Spain

Tel.: +34 96 386 4646
Fax: +34 96 386 41 73
E-mail: jose.vina@uv.es

Dr Lisa Jackson

Foods Standards Agency
Nutrition Division

R 310 Ergon House

17 Smith Square

SWI1P 3JR London
United Kingdom

Tel.:

Fax:

E-mail:

Prof. Catherine Rice-Evans

Wolfson Centre for Age-Related
Diseases

Antioxidant Research Group

Guy’s King’s and St Thomas’ School of
Biomedical Sciences

Hodgkin Building

London SE1 9RT

United Kingdom

Tel.: +44 207 848 6141

Fax: +44 207 848 61 43

E-mail: caterine.rice-evans@Xkcl.ac.uk

Dr David Lindsay

Euro Science Perspectives Ltd
3 Patcham Grange

Brighton BN 1 8UR

United Kingdom

Tel.: +44 1273 558 570

Fax: +44 1273 558 580
E-mail: dlindsay@terra.es

lisa.jackson@foodstandards.gsi.goc.uk

Dr Helen Griffiths
Pharmaceutical Sciences, Aston
University

Aston Triange

Birmingham B4 7ET

United Kingdom

Tel.: +44-121 359 3611

Fax: +44-121 359 0733

E-mail: h.r.griffiths@aston.ac.uk

Prof. Lennart Moller
CNT Karolinska Institute
Novum

14157 Stockholm
Sweden

Tel.: +46-8-608 9220
Fax: +46-8-774 6833

E-mail: lennart.moller@cnt.ki.se

— 445 —






QLK 1-1999-00179: European research on functional effects of dietary antioxidants

— 447 —



Evaluation of the safety and efficacy of iron supplementation in

pregnant women
FEMMES

Contract number: QLK1-1999-00337

Contract type: Shared Cost Project
Total cost: € 2.640.635
EC contribution: € 1.728.065
Starting date: 1/02/2000
Duration: 36 Months

Scientific Officer: Rosanna d’Amario
Project website: not yet available

Coordinator:

Prof. Dr Harry J McArdle
Rowett Research Institute
Nutrition, Pregnancy and Development
Division

Greenburn Road

AB21 9SB Bucksburn, Aberdeen
United Kingdom

Tel.: +44 1224 71 66 28

Fax: +44 1224 71 66 22

E-mail: hjm@rri.sari.ac.uk

PARTNERS

Prof. Sue Fairweather-Tait
Institute of Food Research

Diet Health & Consumer Science
Norwich Research Park, Colney
NR4 7UA Norwich

United Kingdom

Tel.: +44 1603 25 53 06

Fax: +44 1603 452 578

E-mail: sue.fairweather-
tait@bbsrc.ac.uk

Sr. Maria-Laura Scarino

Istituto Nazionale della Nutrizione
Unita’ di Nutrizione Sperimentale
Via Ardeatina 546

00178 Rome

ITtaly

Tel.: 439 06 503 24 12

Fax: +39 06 503 15 92

E-mail: scarino@inn.ingrm.it

Prof. Arturo Leone

Dipartimento di Scienze Farmaceutiche
Universita degli Studi di Salerno

Via Ponte Don Melillo

84080 Fisciano-Salerno

Italy

Tel.: +39 089 96 28 12

Fax: +39 089 96 28 28

E-mail: leone@unisa.it

Prof. Robert Crichton

Université Catholique de Louvain
Département de Chimie

Unité de Biochimie

Place Louis Pasteur, 1

1348 Louvain la Neuve

Belgium

Tel.: +32 10 47 27 94

Fax: +32 10 472 796

E-mail: crichton@bioc.ucl.ac.be

Prof. Dr Karl H Summer
GSF-Forschungszentrum fiir Umwelt
und Gesundheit GmbH

Institut fiir Toxikologie

Ingolstiddter Landstralle 1

85764 Neuherberg

Germany

Tel.: +49 89 3187 2664

Fax: +49 89 3187 3449

E-mail: sumer@gsf.de

Prof. Dr Saris, W.H.M.

Maastricht University Nutrition and
Toxicology Research Institute
Maastricht Nutrim
Universiteitssingel 50

PO Box 616

6200 MD Maastricht

The Netherlands

Tel.: +31 43 388 1619

Fax: +31 43 367 09 76

E-mail: W.Saris@ HB.UNIMAAS.NL

— 448 —



Evaluation of the safety and efficacy of iron supplementation in pregnant women

BACKGROUND

Iron deficiency is common and can have harmful effects on the mother and her foetus.
Anaemia, therefore, is always treated with iron supplements. However, the levels giv-
en vary widely and there is growing concern about the risks associated with overload.
Since Fe can generate free radicals, and interact with other nutrients, assessment of
supplementation in pregnant women is essential. Volunteers will be given two levels of
Fe, within the range given clinically, or a placebo, and the effect on parameters such as
oxidative stress, cardiovascular well-being, zinc and copper metabolism, will be mea-
sured. We will study treatment directly in patients with ileostoma, identifying the cause
of GI upset. We will measure the effect on babies at term, on placental function and on
expression of different genes in tissues in supplemented rats and in cultured cells, to
elucidate the molecular basis of the changes and a rational basis for supplementation.

OBJECTIVES

Iron deficiency during pregnancy is common and can cause harmful effects on the
mother and her developing child. Consequently, supplementation with iron is recom-
mended if a mother’s iron levels are even slightly lower than recommended. The
amount prescribed, however, varies widely and there is growing concern about the
risks associated with excessive iron accumulation. This project, therefore, will exam-
ine the effect of two doses of iron supplements, given within the clinical range, on a va-
riety of indicators of health and well being in pregnant women. Concurrently, we will
study the effects of supplementation directly in humans and will test the mechanisms
involved using cell culture and animal models.

(EXPECTED) RESULTS AND ACHIEVEMENTS

We will identify the optimum levels of supplementation during pregnancy and will also
determine the maximum safe level. Iron supplements have unpleasant side effects and
our data will provide information why this should be the case. Supplementation will
have effects on the metabolism of other nutrients in addition to iron, and our experi-
ments will not only demonstrate which nutrients are affected but will also show the
mechanisms of the interaction.

In order to prescribe sensible levels of iron, we need a clear understanding of the effect
it has on the metabolism of other nutrients. For example, we have preliminary data,
which suggest that increased iron levels decrease copper concentrations in the blood.
What effect this may have on the developing foetus in not clear. Further, we know that
iron is capable of generating free radicals, which may have local toxic effects on the
gut lining.

At the molecular level, iron regulates the expression of many genes. Only some of
these have been characterised. We will use modern techniques to identify new genes,
to study how supplementation alters their expression and how they are regulated dur-
ing pregnancy.

Surprisingly, supplementation rarely actually alters iron status of pregnant women.
Why this is so is not clear. Our data will provide some explanations, probably relating
to turnover of iron and associated micronutrients.
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The main application will be in the field of public health. We will be able to provide ra-
tional guidelines for supplementation strategies and recommendations for safe levels
of supplementation. We expect to recommend that women should take supplements
much earlier in pregnancy than is currently the case and that lower levels should also
be prescribed, especially in the UK, but possibly also in other European countries.
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Synbiotics and cancer prevention in humans

BACKGROUND

By means of various experimental models (chemoprevention, tumour implantation in
peritoneum and muscle tissue, Min mice model) it was observed that dietary adminis-
tration of prebiotics (inulin, oligofructose) significantly reduced the processes of car-
cinogenesis and tumorigenesis.

With probiotics, too, there are some reports of anticarcinogenic properties. In one ex-
periment it was observed that a combination of pre- and probiotic had synergistic anti-
carcinogenic activity.

In present biomarker project, it will be investigated whether these food ingredients
have the potential to reduce carcinogenesis in human volunteers too.

OBJECTIVES

The project addresses the important problem of the high rate of colorectal cancer
(CRC) in Europe. The main aim is to evaluate whether the administration of synbiotics
(a combination of pro- and prebiotics) to the diet of human volunteers can reduce the
risk of colorectal cancer. The objective will be achieved by:

1. In vitro studies that will identify the synbiotic combination with the greatest com-
petitive advantage in the colonic ecosystem;

2. Establishing the anticarcinogenic effect of this synbiotic, but also of the prebiotic
and probiotics separately, by measuring tumour development in a long term (33w)
rat colon cancer model;

3. Refining a range of novel biomarkers for CRC in blood, faecal water and biopsies
(tumour vs. healthy tissue);

4. Evaluating in human subjects with a history (operated CRC patients) or predisposi-
tion for CRC (polypectomised patients) the potential of synbiotics to reduce the risk
for CRC

The results from the project will contribute to the formulation of improved dietary ad-
vice for Europeans to reduce their risk for CRC.

(EXPECTED) RESULTS AND ACHIEVEMENTS

The biomarker network was established: several parameters were evaluated for their
use as a CRC biomarker. Currently, mRNA levels of different enzymes involved in the
cancer process, in vitro tumour promoting activity and metastatic activity, calprotectin,
GST w and cyclo oxygenase 2 activity, DNA damage, short chain fatty acids and sev-
eral immunological parameters are measured in faeces and faecal water, in biopsy sam-
ples and in blood.

The synbiotic composition chosen as a daily dose for the SYNCAN human study was
10 g RAFTILOSE® Synergy 1 (enriched inulin mixture) as prebiotic and two types of
health promoting bacteria as probiotic:10" cfu/g Lactobacillus rhamnosus (LGG) and
10" cfu/g Bifidobacterium lactis (Bb12).

The dietary interventions have started (placebo and synbiotic). They last 12 weeks in a
parallel study design. Blood and faeces are sampled at regular intervals and biopsies

— 453 —



are sampled at the beginning and the end of the intervention period. They are forward-
ed to the the biomarker network for further analysis

By means of an experimental model in which CRC is induced in rats, the SYNCAN
has investigated the biological events. Preliminary results indicate that synbiotic and
prebiotic treatment significantly reduce the number of tumours in the rat colon. Faecal,
blood and tumour tissue are currently being analysed by the biomarker network in or-
der to obtain understanding of the mechanisms involved in the anticarcinogenic activ-
ity of pre- and synbiotics.

The wealth of techniques and methods developed and evaluated during the first year of
the SYNCAN project provides a firm basis for examining the mechanisms of colon
cancer development and the protection against it by synbiotics in the diet. The bio-
markers used could provide novel clinical markers to be used in oncology and further
elaborate the understanding of the causes and treatment of CRC.
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Garlic and health: The development of high quality garlic and its influence on bio-
markers of atherosclerosis and cancer in humans for disease prevention

BACKGROUND

Garlic is generally considered as a crop species which is beneficial for human health.
However the mechanisms behind the health beneficial effects of garlic are poorly un-
derstood. Furthermore, the knowledge on the formation of health beneficial com-
pounds in garlic is also insufficient for a science based garlic cultivation for pharma-
ceutical purposes. The aim of this European framework V project is to fill these gaps.
This will take place in a unique combined European effort which brings together plant
and human health scientists.

The production of garlic (Allium sativum L.) in Europe is concentrated in the Mediter-
ranean countries. The price of European garlic is high, especially in comparison with
Chinese garlic. This price difference could severely threaten the European garlic grow-
ers if there was a free market in Europe for garlic. However, to protect the European
garlic growers the European Commission issued in 1993 a regulation that only 12000
tons of Chinese garlic can be imported annually. The main objective of the plant part
of the project is to develop methods, through improved seed technology and genetics,
which will enable the European garlic growers to meet the internal demand for high
quality products and to compete on the international level. Cardiovascular diseases and
cancer are by far the leading causes of death and morbidity in the EU. The health cost
spent on the treatment of these diseases reaches many billion euros. Garlic has been
used for a long time as food with many therapeutic effects. Its beneficial effects are di-
rectly linked to its sulphur metabolism. Detailed studies on the mechanisms underly-
ing cancer and cardio-vascular diseases are lacking, especially studies with defined
garlic preparations and compounds are poorly found. Therefore the main objective of
the health part of the project is the analysis of the role of garlic for the prevention of
chronic diseases like atherosclerosis and cancer through cellular, molecular and clini-
cal studies in cells, animals and humans. Specific biomarkers will be identified as in-
dicators for the modulation of these diseases on the cellular and tissue level and in hu-
mans as a basis for new intervention studies.

OBJECTIVES

There are two main scientific objectives in this project, firstly to understand and im-
prove the production of garlic bio-active compounds by sophisticated breeding tech-
niques, and secondly to improve the understanding of the role of garlic as diet and as
therapy in promoting and sustaining health and preventing cancer and cardiovascular
diseases like atherosclerosis through cellular, molecular and clinical studies as safe and
low cost therapy and preventive agent. Further, we aim to identify the mechanisms by
which garlic interferes with the inflammatory process of atherosclerosis and the devel-
opment of cancer in cells, animals and humans. Two technological objectives are also
pursued for industrial potential applications: garlic mass propagation of elite clones, to
enable cropping and processing of high quality products, and the development of new
garlic pharmaceutical formulations with improved properties and quality for the ther-
apy and prevention of chronic diseases.
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(EXPECTED) RESULTS AND ACHIEVEMENTS

The project is organised into nine interrelated workpackages (WPs): WP one concerns
the evaluation of the gene pool for organo-sulphur traits and fertility and the construc-
tion of a core collection; in WP two a reliable genetic transformation system and a mass
propagation method will be developed and the sexual hybridisation system studied; in
WP three the interaction between genotype and environment will be evaluated; WP
four involves the analyses of the biochemistry of the sulphur pathway in garlic; WP
five will examine the influence of garlic compounds on the patho-mechanisms of car-
dio-vascular diseases like atherosclerosis, especially the inflammatory process of ath-
erosclerosis, further the enzymes involved in signal transduction regulating cholesterol
metabolism and the action and efficacy of garlic preparations in transgenic mice as
models for human-like hyperlipidaemia and atherosclerosis. WP six deals with the in-
fluence of garlic on the development of cancer, especially the activation and detoxifi-
cation of carcinogens and prevention of carcinogen genotoxicity as well as the inhibi-
tion of the initiation of hepato-carcinogenesis, the metabolism of garlic compounds in
tissues, animals and humans and the signalling pathway of apoptosis induction. WP
seven will focus on pharmaceutical aspects of new formulations, especially the analy-
sis of existing products on the market and of formulations and on the development of
in vitro dissolution systems and analytical methods for the evaluation of indicative re-
lease parameters. Further, the development of improved bio-available formulations and
preparation of study medication will be performed. WP eight finally will aim at garlic
and its bio-availability and metabolic fate in humans and its activity relating to cancer
and atherosclerosis with evaluation of inflammatory and cancer biomarkers.
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Health implications of natural non-nutrient antioxidants (polyphenols): Bioavail-
ability and colon carcinogenesis

BACKGROUND

Colon cancer kills approximately 75000 Europeans per year and even a modest reduc-
tion would significantly benefit the EU both socially and financially. Many studies
show an effect of naturally-occurring dietary plant polyphenols (non- nutrient antioxi-
dants) on carcinogenesis. There are large differences in consumption of amount and
type of polyphenols between North and South with lower risks associated with the
Mediterranean diet. We will obtain urgently-needed data to permit a risk-benefit analy-
sis of the significance of dietary polyphenols in the modulation of colon cancer, and
whether there might be justification for dietary modification, the production of sup-
plements and novel foods.

OBJECTIVES

We will study the effect of polyphenols on health indicators: uptake and metabolism,
influence on carcinogen metabolism, effect on cell proliferation and colon carcinogen-
esis. Structure-function and dose-response studies will be conducted by combining
molecular, cellular and in vivo experimental systems with suitable biomarkers of ex-
posure and effect. By these means we will obtain urgently needed data to permit a risk-
benefit analysis of the significance of dietary polyphenols in the modulation of colon
cancer, and whether there might be a justification for dietary modification, the produc-
tion of supplements, or novel foods, etc.

The objectives are to answer the following most important questions identified in these

programmes:

» How are dietary polyphenols metabolised?

» How do polyphenols alter the rates of carcinogen metabolism?

» What are the mechanisms whereby polyphenols affect cell signalling involved in
apoptosis and proliferation?

» How do polyphenols modulate early events of colon carcinogenesis?

(EXPECTED) RESULTS AND ACHIEVEMENTS
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European Standards Committee on oxidative DNA Damage

BACKGROUND

Oxidative damage to DNA may contribute to cancer aetiology and is thought to be a
factor in ageing. Measurement of 8-oxo-guanine as a marker of DNA oxidation is prob-
lematic, and there is an urgent need for standardisation of methods. Spurious oxidation
of guanine during sample preparation must be eliminated. This Concerted Action will
develop standard protocols and validate methods by distributing standard samples to
participants. The final objective will be to reach a consensus on the background level
of DNA oxidation in normal human lymphocytes.

OBJECTIVES
The principal objectives of this Concerted Action are:

« to validate HPLC, GC-MS and LC-MS-MS methods used for measurement of 8-
oxo-7,8-dihydroguanine (8-oxo-gua) and 8-oxo-7,8-dihydro-2’-deoxyguanosine (8-
oxo-dG) by the use of reference standard DNA samples analysed in parallel in dif-
ferent laboratories, including heavy labelled standards for mass spectrometry;

* to increase the sensitivity and reliability of these ‘conventional’ methods;

» to measure DNA oxidation in parallel on identical samples using ‘conventional’
methods and repair endonuclease-based methods;

« toreach a consensus on the average level of oxidation in normal human DNA.

The role of oxidative stress in the aetiology of human disease has recently been recog-
nised. Oxidative changes to DNA are chemically well defined; over 100 modifications
have been described, the most abundant being 8-oxo-guanine. This oxidised base is po-
tentially mutagenic; in in vitro replication systems, it leads to misincorporation of ade-
nine in the opposite strand. There is some evidence that, at least in animals, the fre-
quency of 8-oxo-guanine in the DNA increases with age. Advanced analytical methods
such as GC-MS, HPLC with electrochemical detection, and recently LC-MS-MS have
been employed to measure the background level of 8-oxo-gua (8-0x0-dG) in normal
human cells. Estimates range over two or three orders of magnitude. An alternative ap-
proach, based on the use of a lesion-specific repair endonuclease that introduces strand
breaks into DNA at sites of 8-oxo-gua, suggests that the level of damage may be even
lower than the lowest of the direct estimates. It is clear that oxidation of gua during
sample preparation for GC-MS and HPLC is a serious artefact. Elimination of this
problem, standardisation of protocols and reduction of variability and errors in the dif-
ferent assays are essential if we are to achieve a sound judgment of the amount of dam-
age present - a prerequisite for assessing the importance of oxidative DNA damage in
the aetiology of diseases such as cancer, Down’s syndrome, cystic fibrosis and prema-
ture ageing syndromes such as Werner’s syndrome as well as its role in normal ageing.
This Concerted Action will provide for the systematic exchange of standards and sam-
ples between participants, with regular meetings to discuss the results and to optimise
methodology. In addition, scientists will take part in exchanges between laboratories to
facilitate the adoption of improvements in technique. At each stage, rigorous analysis
of the reported analytical results will be carried out, and progress towards the objec-
tives will be very easy to assess.

(EXPECTED) RESULTS AND ACHIEVEMENTS
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Diet and cancer: the explanatory value of dietary patterns

BACKGROUND

Evidence shows that most of the presumably diet-related cancers are not caused (or in-
hibited) by a single nutrient or food. In order to obtain more insight into the relation be-
tween diet and cancer, this study aims to examine the explanatory value of dietary pat-
terns. Dietary patterns reflect the naturally prevailing combinations of nutrients and
foods in the free-living population. This study will develop and apply a common
methodological approach to examine the relation between dietary patterns and cancer
in four European countries, ranging from Finland to Italy. This cross-cultural approach
will provide more insight into the validity and generalisability of the dietary patterns,
and into the patterns and/or risk factors that consistently enhance or protect against can-
cer across different countries. This project may contribute significantly to the knowl-
edge on the factors that cause or incite cancer.

OBJECTIVES

This Concerted Action will give insight into the prevailing dietary patterns in each of
the participating countries and into the validity and generalisability of the patterns
across the countries. Moreover, by linking the dietary patterns found to the risk of sev-
eral types of cancer in each study, insight will be gained into the patterns and/or risk
factors that consistently enhance or protect against these cancers across the different
countries.

(EXPECTED) RESULTS AND ACHIEVEMENTS

As dietary patterns are closer to behaviours that can be modified than nutrient intakes,
studies on dietary patterns are more constructive for the design of successful nutrition
intervention programs. If this project shows that the association between dietary pat-
terns and cancer appears to be universal, dietary patterns are valuable for the develop-
ment of health promotion activities.

Application, implementation and further systematic development of the methodologi-
cal approach to analyse dietary patterns is applicable to other epidemiological studies
on diet and disease.
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Folate: from food to functionality and optimal health

BACKGROUND

Folates are currently under intense scrutiny regarding their ability to modulate disease
risk, birth defects, CVD/stroke, and possible colon cancer. The objective of this project
is to bring together commercial and consumer interests via 7workpackages which seek
to provide folate-rich and enriched foods with specified consumer benefits for optimal
bioavailability, function and health. Nutritional scientists, biochemists, clinicians, and
food technologists will work together with industry to achieve this objective. Results
will include verification of folate efficacy in moderating specific risk factors for chron-
ic disease, quantification of bioavailability of natural folates versus synthetic folic acid
added to foods and isolates, and pre-competitive information for development of ef-
fective and sustainable dietary strategies to support competitive-edge within the EU
food industry, and meet consumer expectations of health benefits.

OBJECTIVES

Folic acid significantly reduces the incidence and reoccurrence of neural tube defects
(such as Spina bifida) in women. Marginal folate deficiency is also associated with el-
evated plasma homocysteine, an emerging risk factor for vascular diseases and stroke,
and linked to certain cancers, notably colon. Our understanding of the dose-response
relationships in these situations is limited and has led to uncertainties over folate re-
quirements for optimal health and function. Current recommendations suggest that
protection from neural tube defects can be achieved through intakes of an extra 400 €g
daily of folic acid as supplements, fortified foods or natural food folates. The assump-
tion is that all three routes of administration would have equal effects on folate status.

There is also much debate as to the best means to increase folate intakes in European
countries where folic acid fortification is not permitted. Information is required on the
relative absorption and utilisation of folates from foods as prepared and delivered to the
consumer. The absorption and transport processes of folates from foods are complex
and, to large degree, not fully understood. It is not possible to predict bioavailability
for a given diet or food, and the influence of food composition and other dietary and
physiological variables on folate bioavailability cannot be determined accurately. Un-
derstanding factors controlling folate availability is a necessary, pre-competitive step
to designing commercial processes, which provide the desired levels of bioavailability
and functionality.

There are also concerns as to possible adverse effects, particularly in the elderly, of the
high consumption of folic acid from fortified foods, notably masking the diagnosis of
vitamin B12 deficiency. Therefore, strategies for increasing the consumption of natur-
al food folates need to be explored. In particular, the question as to whether sufficient
quantities can be absorbed from these foods to protect against chronic diseases.

(EXPECTED) RESULTS AND ACHIEVEMENTS

» Development of foods (including improved use of raw materials and optimised food
processing techniques) that will enable the diet rich in folates within the range indi-
cated to be protective for human health;

* Verification of the efficacy of folates in moderating specific risk factors for chronic
disease;
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« Quantification of bioavailability of natural folates versus synthetic folic acid added
to foods;

» Pre-competitive information for the development of effective, sustainable, ethically-
acceptable dietary strategies for folate-rich foods and folate-enriched products, to
support competitive-edge within the European food industry, and meet consumer ex-
pectations of health benefits.
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Functional food against colon cancer: Development of a genomics and proteomics
based screening assay

BACKGROUND

More than half of the gastrointestinal tract cancers may be related to the diet. Research
to identify active components in the diet reducing the cancer risk, to understand the
mechanism of cancer prevention and (the last few years) to design functional foods
with the specific goal to reduce the incidence of cancers has made considerable
progress. However, a systematic search for effective (combinations of) food com-
pounds or ingredients has not been performed, primarily due to lack of good method-
ology. An (in vitro) bioassay will be developed, based on genomic and proteomic
changes in colorectal cells, to assess the efficacy of (functional) food ingredients in
prevention or inhibition of the development of early stages of colorectal cancer. The
genomic and proteomic changes in colorectal cells will be powerful biomarkers of
colon carcinogenesis as a large portfolio of genes and proteins are tested simultane-
ously and the assays are easy to perform.

OBJECTIVES

The scientific consensus is that cancers are largely preventable, and one of the most ef-
fective means of reducing risk is consumption of appropriate diets. Great efforts have
been made in the last ten years to identify active components in the diet reducing can-
cer risk, to understand the mechanism of cancer prevention, to give better dietary rec-
ommendation to reduce cancer risk and to design functional foods with the aim to re-
duce cancer incidences. Two new technologies have recently become available which
allow for a thorough assessment of changes in expression of all known genes (ge-
nomics) and proteins (proteomics) involved in (colorectal) carcinogenesis. The aim of
the present project is to develop a bioassay, based on genomic and proteomic changes
in colorectal cells, in order to identify food components specifically designed to pre-
vent the development or progression of colorectal cancer.

(EXPECTED) RESULTS AND ACHIEVEMENTS

The results of the program will contribute to strategies for the prevention of (colorec-
tal) cancer by designing specific functional food ingredients interfering with the onset
or promotion of the carcinogenic process.
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Optimal nutrition towards osteoporosis prevention: Impact of diet and gene-nu-
trient interactions on calcium and bone metabolism

BACKGROUND

The overall objective is to investigate the influence of diet, and its interaction with indi-
vidual genetic variation, on the metabolism of calcium and bone in postmenopausal
women in order to reinforce the scientific base for dietary strategies for osteoporosis pre-
vention in Europe. The project will apply state of the art techniques in human studies to
investigate how diet (Na, Ca, protein, vitamin K) and individual genetic variation (genes
for vitamin D receptor, Apolipoprotein E) influence metabolic processes of Ca and bone.
Four dietary intervention studies will be carried out in postmenopausal women. One of
those will also develop and evaluate a novel radio- tracer method for bone loss measure-
ment in intervention studies in humans. Those studies will provide new information on
the role of diet and genetic variability in the mechanism of development of osteoporosis
and on how dietary strategies may be developed for its prevention.

OBJECTIVES

Overall objective: To investigate the influence of diet, and its interaction with individ-
ual genetic variation, on the metabolism of calcium and bone in postmenopausal
women in order to reinforce the scientific base for dietary strategies for osteoporosis
prevention in Europe.

Specific objectives:

 To determine the effect of a high salt (sodium) diet on metabolism of calcium and
bone and how it is influenced by the level of dietary calcium.

» To investigate the effect of individual genetic variation (vitamin D receptor gene) on
the adaptive response of calcium and bone metabolism to a calciuric (high sodium-
high protein) diet.

 To determine the effect of dietary intake of vitamin K on the metabolism of calcium
and bone and how it is influenced by individual genetic variation (apolipoprotein E
gene).

 To develop and evaluate a novel radio-tracer (41Ca) method for assessing the impact
of diet on bone resorption (loss) and calcium metabolism.

(EXPECTED) RESULTS AND ACHIEVEMENTS

New scientific information on the influence of (i) diet (salt, calcium, protein, vitamin
K) and (ii) individual genetic variation on bone integrity and on mechanisms of devel-
opment of osteoporosis Reinforced scientific base for the development of nutrition
strategies, policies and guidelines. Community action programmes and new food prod-
ucts for osteoporosis prevention in Europe. Novel radiotracer method for measurement
of bone loss and calcium metabolism in intervention studies in humans. The project
will also will contribute to the evolution of EU policy on public health, including
women'’s health, and ageing the attainment of EU social objectives e.g. improvement
of the health and quality of life for consumers. The scientific base for improving the
quality (particularly the nutritional quality) of food products in response to consumer
demands. Will also provide excellent opportunities for the training of European post-
graduates and post-doctoral scientists to achieve a high level of expertise in the area of
food.
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Fat-soluble vitamin status and metabolism during ageing: functional and nutri-
tional consequences

BACKGROUND

Among the nutritional factors contributing to maintain health during ageing, fat-solu-
ble vitamins (FSV) are crucial to protect against free radicals-generated deleterious
processes or decrease efficiency of the immune system. However, no sound scientific
evidence exists to state about specific dietary needs in FSV for the healthy elderly. This
project aims at providing such evidence by undertaking studies on male volunteers dis-
tributed between 20 and 75 years of age and coming from 3 European countries. Bio-
markers and variables related to status, metabolism and functions will be measured ei-
ther in steady-provide clear information about the physiological characteristics of
vitamin A, vitamin E, and carotenoids. Simultaneously, marketing opportunities for
FSV-enriched dietetic foods, specifically designed for the elderly will be determined.
The scientific and economic evidences obtained in this project will provide basis to im-
plement EU.

OBJECTIVES

The overall objective of this project is to provide clear and sound scientific evidences
about the changes in the status, the metabolism and the functions of fat-soluble vita-
mins (vitamin A, vitamin E , carotenoids), that may occur during non pathological age-
ing in humans. According to their nature, to their extent, and to their frequency, these
age-related changes may or may not result in modifications of the vitamin needs. These
vitamins are especially important in the elderly, because of their protective properties:
they are needed to maintain an efficient immune status, which is known to fail with
ageing. Vitamin E, and probably carotenoids, participate in the oxidant/antioxidant bal-
ance and may thus act against free radicals, whose effects are deleterious on many
functions affected by ageing.

The knowledge acquired in this project will help to decide whether specific dietary rec-
ommendations for these vitamins are required for the healthy elderly. It will also pro-
vide a scientific basis for the development of vitamin-enriched dietetic products,
specifically designed for this age group.

A secondary scientific objective is to perform geographical comparisons. Three popu-
lations, each comprising 100 healthy male volunteers and fulfilling the same inclusion
criteria., will be recruited in three European countries, where both the dietary habits
and life style are different. Most of the 300 subjects will be assayed for the same ana-
Iytical or will undergo similar experimental protocols. Although our project is clearly
an experimental and not an epidemiological one, it could allow detecting between-
country differences in the relationships that we will be seeking to establish between vi-
tamins and ageing.

Beside major scientific objectives, this project has two main technological objectives:

It will provide validation of several methodologies, which have not been used to the
same extent so far. This comprises the use of deuterated-labelled vitamins, an ap-
proach, which relies on validated techniques, yet has not been used in such a context.
This holds also true for the measurements of nuclear receptor in human tissue: these
are new attempts to transpose methodologies and techniques developed on animals to
human beings.
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It will investigate the status, the metabolism and the functions of vitamins in humans,
using several biomarkers of exposure and effects, thus providing some basis to validate
the less developed biomarkers against the more established ones.

(EXPECTED) RESULTS AND ACHIEVEMENTS
The expected achievements are:

« areliable scientific information about the age-effects on the status, the metabolism
and the functions of FSV, providing the basis of specific dietary recommendation for
FSV intake and status of the elderly.

 a geographical comparison of these effects between three European countries

« a further step towards several methodological validations

« sufficient social and economical information to decide about the feasibility of de-
veloping specific FSV-enriched dietetic foods for the healthy elderly.

The results generated in this project will provide a sound scientific basis to implement
a nutritional policy towards the elderly, and to develop dietetic foods specifically de-
signed to meet the needs of the healthy elderly population. Dietetic foods differ from
ordinary food because of their composition or method of manufacture. Research, de-
velopment and marketing of a new product category generate high costs, which could
not be afforded by most of the manufacturers without the assurance of a wide market.
Evidence provided by a multi-centre study will be of major interest for the develop-
ment of a new and specific food range.

Currently, there is no specific European directive on the specific dietary requirements
for healthy elderly people. However, it is clear that healthy elderly can be considered
as being in a physiological condition that may benefit from some specially formulated
products, which would meet their particular nutritional needs. It is therefore very like-
ly that such products may be marketed. Then relevant scientific work would help na-
tional authorities and the European Commission to evaluate the acceptance of these
products. If considered necessary, legislation could then be envisaged. Reliable data
showing specific nutritional requirements and a real consumer interest for this food cat-
egory will be of the utmost interest in the elaboration of a directive.
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Nutraceuticals for a healthier life: n-3 polyunsaturated fatty acids and 5-methyl-
tetra-hydro-folate

BACKGROUND

The project will for the first time undertake a comprehensive, in-depth evaluation of
the beneficial roles and interactions of long-chained n-3 polyunsaturated fatty acids (n-
3 LC PUFA) and 5-methyl-tetra-hydro-folate (5-MTHF) in cardiovascular health and
infant development. It will investigate effects on CVD-related biomarkers and on the
development of infants, when mothers had been supplemented during pregnancy. The
information obtained will allow the development of various functional foods enriched
with stable forms of these nutraceuticals, thereby providing an optimum taste profile
and ensuring consumer acceptability. These functional foods will help to reduce the
deficit between current intakes of these nutrients and their actual requirement for opti-
mal health in a large proportion of the European population. The products will also be
of high commercial value to the European food industry.

OBJECTIVES

The project will for the first time undertake a comprehensive in-depth evaluation of the
beneficial roles and interactions of long-chained n-3 polyunsaturated fatty acids and 5-
methyl-tetra-hydro-folate in cardiovascular health and infant development. It will in-
vestigate effects on CVD-related biomarkers and on the development of infants, when
mothers had been supplemented during pregnancy

(EXPECTED) RESULTS AND ACHIEVEMENTS

The information obtained will allow the development of various functional foods en-
riched with stable forms of these nutraceuticals thereby providing an optimum taste
profile and ensuring consumer acceptability. These functional foods will help to reduce
the deficit between current intakes of these nutrients and their actual requirement for
optimal health in a large proportion of the European population. The products will also
be of high commercial value to the European food industry.
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Heterocyclic amines in cooked foods: Role in human health

BACKGROUND

Heterocyclic amines (HAs) are formed at ppb level during cooking of meat and fish.
Epidemiological studies have shown a correlation between the intake of fried meat and
cancer. The carcinogenicity of HAs has been shown in mice, rats and non-human pri-
mates. The human risk of HA intake is not clarified, but depends on the level of expo-
sure, dietary factors influencing their uptake and biotransformation, and on the capac-
ity of the individual to handle HAs. Exposure will be determined by new methods for
analysis of HAs in foods and for biomarkers of internal and bioactive dose. Endoge-
nous handling will be studied using cloning techniques; critical human enzymes and
polymorphisms/genetic susceptibility in the bioactivation and detoxification of HAs
and individual DNA repair capacity will be characterised. Exogenous dietary factors
modifying the biological handling will be investigated.

OBJECTIVES

The overall objective is to increase our understanding of the impact of exposure to het-
erocyclic amines on human health. Three major objectives can be identified: Improve-
ment of (i) the assessments of exposure to HAs, (ii) the understanding of endogenous
factors modifying the health effects of HAs, and (iii) the understanding of exogenous
(dietary) factors modifying the health effects of HAs.

(EXPECTED) RESULTS AND ACHIEVEMENTS

Exposure: Analytical methods for the determination of HAs in foods have been opti-
mised and harmonised. Preliminary results of the most popular meat and fish dishes in
Austria and in Sweden show that the precursors content in the meat has a marked in-
fluence on the formation of HAs during cooking. An analytical method for PhIP in hu-
man hair as a long-term biomarker for exposure to HAs has been developed. A metabo-
lite of PhIP, 5-OH-PhIP, was found in urine of exposed rats. Urinary mutagenic activity
was measured after ingestion of meat with a defined amount of HAs, and two HAs
were identified. The induction of tumours in Min-mice by PhIP has been performed.

Endogenous factors: V79 cell lines that co-express human enzymes have been geneti-
cally engineered and used to study the mutagenicity of HAs. Genotoxicity of HAs has
been investigated with special emphasis on aminocarbolines in short-term tests. The
metabolism of MeA£C has been studied in hepatic microsomes from rats and from hu-
mans. The mutagenicity of extracts of fried foods was studied through incubation with
Lactobacillus strains. Germ-free rats were inoculated with human intestinal microflo-
ra and fed a standard or an experimental diet for four weeks to determine the genotox-
ic response.

Exogenous factors: New genetically altered V-79 cells have been used in two test sys-
tems, and it was possible to obtain positive effects with HAs. An improved protocol for
the measurement of PhIP-induced DNA damage in mice and rats was established. Ef-
fects of Brassica vegetables on IQ induced liver foci in rats were studied; it is possible
to use this method to investigate protective effects of vegetables. The effect of Brussels
sprouts on urinary mutagenicity, induced by hamburgers, was monitored in a HA sen-
sitive Salmonella strain. Preliminary findings showed that the HA induced effects de-
cline after consumption of the vegetables.
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