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Conference Programme 
 

Wednesday 25 September 2019 

09:00 Registration Desk Open (Check-in) 
10:00 ς 10:30 Opening Ceremony 

Chairs: Lluis Serra-Majem and María Luz Fernández 

Session 1. Part I 
Nutritional Advances in the Prevention and Management of 

Chronic Disease 
Chair: María Luz Fernández 

10:30 ς 11:00 Elizabeth Johnson "The Role of Lutein in Cognitive 
Function through the Lifespan" 

11:00 ς 11:30 Miguel Ángel Martínez-González "Mediterranean Diet 
and Cardiometabolic Health in the PREDIMED Trials: the 
Extra Virgin Olive Oil" 

11:30 ς 11:45 Andreas Nilsson "Adherence to DASH-style Diets is 
Associated with Lower Inflammation in Older Women 
Independently of Physical Activity" 

11:45 ς 12:00 YŀǘŀǊȊȅƴŀ tǊȊȅōȅƱƻǿƛŎȊ "The DASH Diet and Physical 
Activity and Their Association with the Risk of Poor 
Semen Quality: A Cross-Sectional Study" 

12:00 ς 12:15 Carmen Pérez-Rodrigo "Sociodemographic Factors 
Associated to Overweight in Spanish Children and Young 
People. ENPE Study" 

12:15 ς 12:30 Marlene Escobedo Monge "Zinc Nutritional Status in 
Children and Teenager Patients with Obesity" 

12:30 ς 12:45 Noreen Willows "Household Food Insecurity and 
Indigenous Identity in Relation to Chronic Disease and 
Mental Health Disorders in Canada" 

12:45 ς 13:00 Lital Argaev-Frenkel "N-acetyl Cysteine Treatment during 
Pregnancy and Lactation Improved Glucose Tolerance in 
HFD-fed Mice Offspring" 

13:00 ς 14:30 Lunch 
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Session 1. Part II 
Nutritional Advances in the Prevention and Management of 

Chronic Disease 
Chair: Jordi Salas 

14:30 ς 15:00 Martha Belury "Targeting Peroxisome Proliferator-
Activated Receptors with Dietary Oils to Prevent 
Diabetes" 

15:00 ς 15:15 Layla Al-Nakkash "Genistein and Exercise Prevent Body 
Weight Gain, Hyperglycemia, Hyperinsulinemia and 
Decrease Tau Phosphorylation Induced by High Fat/High 
Sucrose Diet" 

15:15 ς 15:30 Janice Lim "An Acute, Placebo-controlled, Crossover 
Study to Assess the Effects of New Zealand Pine Bark 
Extract on Glycaemic Responses in Healthy Participants" 

15:30 ς 15:45 Luana Amorim Biondo άImmunometabolic Effects of 
PPAR Gamma in Colorectal Carcinogenesis-induced Miceέ 

15:45 ς 16:30 Coffee Break 

Session 1. Part III 
Nutritional Advances in the Prevention and Management of 

Chronic Disease 
Chair:  Alison Coates 

16:30 ς 17:00 Annemie Schols άNutrition in the Prevention and 
Management of COPDέ 

17:00 ς 17:15 Tovit Rosenzweig άSarcopoterium Spinosum Extract for 
the Prevention and Management of NAFLDέ 

17:15 ς 17:30 Janna L. Koole άLongitudinal Associations between 
Serum Vitamin D Levels and Health-related Quality of 
Life in Colorectal Cancer Survivors Followed-up for 2 
Years after Treatmentέ 
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17:30 ς 17:45 Julia Fedotova άSynergic Effect of High Dose of Vitamin 
5о ŀƴŘ мтʲ-estradiol in Long-term Ovariectomized Rats 
in Chronic Unpredictable Mild Stress: NF-kB and BDNF 
Implicationsέ 

17:45 ς 18:00 Yajun Xu άGoat Milk Consumption Ameliorated 
Abnormalities in Glucose Metabolism and Enhanced 
Hepatic and Skeletal Muscle AMPK Activation in Rats 
Fed with High-fat Dietsέ 

Selected Posters  
3-min Flash Presentations 

Chair: Lluis Serra-Majem 

18:00 ς 18:30 Blackhall (Poster No. 45); Czlapka-Matyasik (85); 
Darewicz (46); Farràs (90); Gaffney (55); Nakamura (69); 
Parra-Vargas (71); Pellay (78); Ruiz-Iglesias (83); Yokoo 
(75). 
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Thursday 26 September 2019 

Session 2 
Nutrients and the Microbiome 

Chair: Annemie Schols  

09:00 ς 09:15 Hwayoung Noh άGut Microbiota Composition and 
Diversity Associated with Dietary Intake in Korean Adultsέ 

09:15 ς 09:30 Carles Lerin άDiet Composition, Gut Microbiome, and 
Obesity in Children with Prader-Willi Syndromeέ 

09:30 ς 09:45 Adrián Cortés-Martín άDrug Treatments Partially 
Determine the Effects of Pomegranate Consumption on 
the Gut Microbiota of Polymedicated Metabolic 
Syndrome Patientsέ 

09:45 ς 10:00 Francisco Pérez-Cano άMother-offspring Transmission of 
Immunoglobulins and Microbiota through Breastmilk in 
Ratsέ 

Special Session 
Cognitive and Mental Health 

Sponsored by the California Walnuts Commission 
Chair: Emilio Ros  

10:00 ς 10:30 Lenore Arab άNut Consumption Correlates with 
²ƻƳŜƴΩǎ /ƻƎƴƛǘƛƻƴ ŀƴŘ aƻƻŘέ 

10:30 ς 11:00 
10:30 ς 10:40 

Coffee Break 
Conference Group Photograph 

Session 3 
Bioactive/Functional Foods 

Sponsored by the journal Foods 
Chair: Martha Belury 

11:00 ς 11:30 Alison Coates άThe Role of Nuts in the Prevention and 
Management of Chronic Diseasesέ 

11:30 ς 11:45 Hassan Aboufarrag άEffects of Anthocyanins 
Consumption on Markers of HDL function in Humanέ 

11:45 ς 12:00 Levi Evans άEmodin Inhibits Histone Deacetylase (HDAC) 
Activity and Pathological Cardiac Hypertrophyέ 
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12:00 ς 12:15 Paula Aranaz άCocoa Extract Supplementation Improves 
High Fat Diet-induced Obesity, Hepatic Steatosis, Insulin 
Resistance and Glucose Intolerance in Wistar Ratsέ 

12:15 ς 12:30 Guillermo Schmeda-Hirschmann άEffect of the Roasting 
on the In Vitro Bioactivity, Phenolic, Oxylipins, and Fatty 
Acids of the Chilean Hazelnut (Gevuina avellana Mol., 
Proteaceae)έ 

12:30 ς 12:45 Pablo Hernández Alonso άCirculating Metabolites 
Associated with Red Wine Consumptionέ 

12:45 ς 13:00 Chun-Yu Chen άA Dietary Polysaccharide from Eucheuma 
cottonii Modulates the Inflammatory Response and 
Suppresses Osteoarthritis-associated Cartilage 
Degradation in a Rat Model of Obesityέ 

13:00 ς 13:15 Paulus Jochems άPre-clinical Protein Screening in 
Bioengineered Intestinal Tubulesέ 

13:15 ς 13:30 Brigkita Venardou άHigh Pressure Extraction Conditions 
Influence the Antibacterial and Bifidogenic Properties of 
Bioactives from the Macroalgal Species Laminaria 
hyperboreaέ 

13:30 ς 15:00 
14:00 ς 15:00 

Lunch 
Poster Session A 

Session 4. Part I 
Mediterranean Diet 

Chair: Lluis Serra-Majem 

15:00 ς 15:30 Jordi Salas Salvadó άRole of Mediterranean Diet and Extra 
Virgin Olive Oil in the Prevention and Management of 
Obesity and Diabetes Mellitusέ 

15:30 ς 16:00 Emilio Ros άRole of the Mediterranean Diet in the 
Prevention of Alzheimer Diseaseέ 

16:00 ς 16:15 Ricardo Losno άEffects of a Mediterranean Diet 
Associated to a Program of Physical Activity and a 
Behavioral Support on the Biomarkers of Inflammation of 
Atheroma Plaque Stability in the Vascular Wall in People 
with High Cardiovascular Riskέ 

16:15ς 16:30 Rosa Casas άThe Effects of the Mediterranean Diet on 
Gene Expression Related with Cardiovascular Diseaseέ 

16:30 ς 17:00 Coffee Break 
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Session 4. Part II 
Mediterranean Diet 

Chair: Lluis Serra-Majem 

17:00 ς 17:30 María Luz Fernández άDietary Strategies to Reduce 
Metabolic Syndromeέ 

17:30 ς 17:45 Yasmine Aridi άThe Mediterranean Diet and Chronic 
Diseases- Results from a National-based Australian Studyέ 

17:45 ς 18:00 Elena Yubero-Serrano άEffect of Two Healthy Diets on 
Vascular Endothelial Homeostasis in Patients with 
Coronary Heart Diseaseέ 

18:00 ς 18:15 Barbara Zanini άLifestyle Modification in Patients with 
Non-Alcoholic Fatty Liver Disease: Results from an Italian 
Mediterranean Oriented Intervention Studyέ 

18:15 ς 18:30 Susana Rey άRed Wine as a Cardioprotective Agent: A 
Comparison between the Two Most Consumed D.O. 
Wines in Spainέ 

20:00 Conference Dinner 
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Friday 27 September 2019 

Session 5 
Nutrients and Lifestyle Interactions 

Chair: Joy Ngo 

09:00 ς 09:15 Blanca Gallego άDietary Patterns and Nutritional 
Adequacy and Lifestyle Factors Among Medical Students 
of the University of Granadaέ 

09:15 ς 09:30 Olivier Galy άFood Consumption and Lifestyle in 
Melanesian Adolescents in the Global Transition of Pacific 
Countriesέ 

09:30 ς 09:45 Lucía Iglesias Vázquez άDeterminants of Iron Status in 
Pregnant Women. ECLIPSES Studyέ 

09:45 ς 10:00 Ayla Gülden Pekcan άDetermination of the Effect of 
Maternal Iodine Status on Newbornsέ 

10:00 ς 10:30 Coffee Break 

Session 6 
Nutrition for Ageing Populations 

Chair:  Elizabeth Johnson 

10:30 ς 11:00 Rachel Wong άMaking Old Brains Young Again: the 
Benefits of Resveratrol on Cerebrovascular Function and 
Cognitionέ 

11:00 ς 11:15 Fawzi Kadi άThe Favorable Impact of Dietary Fibre Intake 
on Body Composition in Older Adults is Independent of 
Physical Activity Habitsέ 

11:15 ς 11:30 Catherine Féart άVitamins B6, Folates and B12 Intake and 
Risk for Frailty Among Community-dwellers from the 
Three-City-Bordeaux Cohortέ 

Session 7 
Polyphenols and Antioxidants 

Chair: Rachel Wong 

11:30 ς 11:45 Sonemany Salinthone άThe Naturally Occurring 
Antioxidant Lipoic Acid Modulates Monocyte and 
Macrophage Function in Multiple Sclerosisέ 

11:45 ς 12:00 Mireia Obón-Santacana άDietary Inflammatory Index, 
Dietary Non-Enzymatic Antioxidant Capacity and 
Colorectal and Breast Cancer Risk (MCC-Spain Study)έ 
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12:00 ς 12:15 Rabia Johnson άLanosteryl Triterpene from Protorhus 
longifolia Prevent Diabetes-induced Cardiomyopathy in 
H9c2 Cellsέ 

12:15 ς 12:30 Serene Hilary άDate Seeds as a Promising Future 
Functional Ingredient: Results from the In vitro Study of 
Bioaccessibility of Date Seed Polyphenolsέ 

12:30 ς 12:45 Denise Beconcini άAntioxidant and Anti-inflammatory 
Activity of Cherry Extract Encapsulated in Nanoparticles 
on Endothelial Cellsέ 

12:45 ς 13:00 Katalina Muñoz-Durango άPhenolic Compounds from 
Coffee Regulate Isoprostanes and Prostaglandins: an in 
vivo and in vitro Approachέ 

13:00 ς 14:30 
13:30 ς 14:30 

Lunch 
Poster Session B 

Session 8 
Dietary Assessment 

Chair: Carmen Pérez Rodrigo 

14:30 ς 14:45 Silvia Marconi άDevelopment and Validation of a Self-
administered Italian Semi-quantitative Food Frequency 
Questionnaire to Estimate Nutrient Intakeέ 

14:45 ς 15:00 Carmen Ceballos-Juárez άDietary Patterns, Nutritional 
Components and Obesity Among Mexican 
Schoolchildrenέ 

15:00 ς 15:15 Giulia Lorenzoni άAssociation of Dietary Patterns with 
Heart Rate Variability: Results from a Cross Sectional Studyέ 

15:15 ς 15:30 Alejandra Donají Benítez ά{ƻŘƛǳƳ /ƻƴǎǳƳǇǘƛƻƴ ƛƴ ΨbƻǾŀΩ 
Dietary Patterns of Mexican Schoolchildren and Nutritional 
Statusέ 

15:30 ς 15:45 Georgina Pujol-Busquets άExploring the Perceptions of 
Women from Under-resourced South African 
Communities about Participating in a Nutrition Education 
Program: A Qualitative Focus Group Studyέ 

15:45ς 16:00 Maintinguer Norde άInflammatory Dietary Patterns 
Derived by Reduced Rank Regression in Adults ς Partial 
Results from a Systematic Reviewέ 

16:00 ς 16:30 Closing Remarks and Awards Ceremony 
Lluis Serra-Majem & Maria Luz Fernández 

18:00 Guided visit to Sant Pau (Bus pick-up at 17:30) 
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Welcome by Lluis Serra Majem and María Luz Fernández 
 
Dear Colleagues, 

It is with great pleasure that we welcome you to the first international 
conference Nutrients 2019 - Nutritional Advances in the Prevention and 
Management of Chronic Disease, a three-day event held in Barcelona, Spain, 
and organized by MDPI, the publisher of the open-access journal Nutrients.  

Chronic diseases are increasing throughout the developed and developing 
world. A significant contributor to the burgeoning rates of chronic disease is diet, 
with some dietary components contributing to disease development, and others 
being protective. We hope this conference will turn into a forum where to 
discuss the impacts of diet on chronic disease. 

The conference host ten internationally renowned speakers, who will share the 
program with another 50 inspiring oral communications selected from the 
numerous submissions received. The program will be complemented by poster 
sessions, including a special session where 10 posters selected for the Best 
Poster Award will be presented in a 3-min flash-format, and social events on the 
second and third day of the conference. 

We hope that you all have a great experience and enjoy your stay in Barcelona! 
 

 
Professor Lluis Serra Majem 
Conference Chair 

    

Professor María Luz Fernández 
Conference Chair   
  

 
 
 
 
 
 

Editor-in-Chief of Nutrients and 
President of the Spanish Academy 
of Nutrition and Food Sciences. 

Editor-in-Chief of Nutrients. 
University of Connecticut, USA.  
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Nutrients (ISSN 2072-6643; CODEN: NUTRHU) is an international, peer-

reviewed open access journal of human nutrition published monthly online by 

MDPI. Nutrients considers manuscripts for publication that provide novel 

insights into the impacts of nutrition on human health or novel methods for 

assessing nutritional status. This includes manuscripts describing the outcomes 

of animal studies that have relevance to human health. 

Among other databases, Molecules is indexed by the Science Citation Index 

Expanded (Web of Science), MEDLINE (PubMed), Scopus, and other databases. 

Journal Webpage: https://www.mdpi.com/journal/nutrients 

Impact factor: 4.171 (2018); 5-Year Impact Factor: 4.813 (2018) 

 

https://www.mdpi.com/journal/nutrients
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MDPI, the Multidisciplinary Digital Publishing Institute, is an academic open 
access publisher, established in 1996. We publish over 200 peer-reviewed 
open access journals across ten different subject areas and offer publishing-
related initiatives to scholars: 
 
ω {ŎƛŦƻǊǳƳ - A platform for academic communication and collaboration where 
scholars can set up free scientific conferences or participate in discussion 
groups. 
 
ω Preprints - A multidisciplinary not-for-profit platform for rapid communication 
of research results before peer-review. 
 
ω W!a{ - A complete manuscript submission system that incorporates all steps 
from initial submission to publication, including peer-review. 
 
ω Lh!t - We also offer an Institutional Open Access Program for universities 
and their libraries where affiliated authors benefit from discounts for 
publishing with our open access journals. Over 600 universities, societies and 
funders have joined MDPI's program since it was launched in 2013. 
 
If you would like more information about open access or any of our services 
listed above, be sure to talk to us at the MDPI booth. See you there! 
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Nutrients 2019 ς Nutritional Advances in the Prevention and Management 
of Chronic Disease will be held at the AXA Convention Centre, Barcelona, on 
25 ς 27 September 2019.  
 
This conference seeks to gather together researchers, food industry 
representatives, policy makers, and others with an interest in the study of the 
impacts of diet on chronic disease. 
 
 

Conference Venue  
Auditorium AXA of the AXA Convention Centre 

Avinguda Diagonal, 547, 08029 Barcelona, Spain 

Registration Desk 
The desk for registration, information and distribution of documents will be open 
from 09:00 on 25 September 2019. 

Certificate of Attendance 
Upon request, the participants of the event will receive an electronic 
Certificate of Attendance by email once the event is concluded. 

 

Disclaimer 
Delegates will receive a name-badge at the Information Desk, upon 
registration. The badge must be worn prominently in order to gain access to 
the congress area during all scientific and social events. Admission will be 
refused to anyone not in possession of an appropriate badge. 

Insurance 
The organizers do not accept liability for personal accident, loss, or damage to 
private property incurred as a result of participation in the Nutrients 2019. 
Delegates are advised to arrange appropriate insurance to cover travel, 
cancellation costs, medical, and theft or damage of belongings. 
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Barcelona and Catalonia 

Catalonia has become one of the favourite tourist destinations of Spain, 
mainly because of Barcelona, a city that never sleeps and knows how to please 
the big majority. With a history among the oldest in Europe, Barcelona offers 
a mixture of inland and seaside charms that panders the interests of 
everybody. The variety of artistic treasures, Romanesque churches and the 
works of famous artists such as Dalí, Gaudí, Miró or Picasso will make of your 
visit to the city a remarkable experience. 

Barcelona is the capital and 
largest city of Catalonia and 
{ǇŀƛƴΩǎ ǎŜŎƻƴŘ ƭŀǊƎŜǎǘ ŎƛǘȅΣ ǿƛǘƘ 
a population of over one and 
half million people (over five 
million in the whole province). 
This city, bathed by the 
Mediterranean Sea, has become 
one of most cosmopolitan cities 
of Europe which has 
transformed it into the very 
modern, yet incredibly old city. 

This beautiful city is full of what European cities are known for (outdoor 
markets, restaurants, shops, museums and churches) and which makes it the 
perfect scenario to get lost in its picturesque streets and avenues. Moreover, 
.ŀǊŎŜƭƻƴŀΩǎ ŜȄǘŜƴǎƛǾŜ ŀƴŘ ǊŜƭƛŀōƭŜ aŜǘǊƻ ǎȅǎǘŜƳ ǿƛƭƭ ǘŀƪŜ ȅƻǳ ǘƻ ƳƻǊŜ ŦŀǊ-
flung destinations. The core centre of the town, focused around the Ciutat 
Vella ("Old City"), provides days of enjoyment for those looking to experience 
the life of Barcelona while the beaches the city was built upon provide sun and 
relaxation during the long periods of agreeably warm weather. [Source: 
www.wikitravel.org].   

Plaza Espanya (Source: www.viajero-turismo.com) 

Parc Güell (Source: www.viajero-turismo.com) 
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The AXA Convention Centre 

The event will be held at the Auditorium AXA of the AXA Convention Centre, 
which is part of an enormous complex located on the main artery of Barcelona 
that integrates a shopping centre, two hotels, 48.000 m² of offices, a parking 
lot, two schools, a sport centre and a public park. City communications are 
excellent and access from 
.ŀǊŎŜƭƻƴŀΩǎ !ƛǊǇƻǊǘ ŀƴŘ {ŀƴǘǎ 
Station is very quick. 

The avant-garde design and 
construction quality emerge 
from each and every detail of the 
ōǳƛƭŘƛƴƎΣ ǘǳǊƴƛƴƎ ǘƘŜ ƭΩL[[! 
complex into an emblematic 
reference of the city. 

As a whole, it is more than an auditorium: it is an infrastructure designed to 
offer quality, flexibility and integral attention through its wide range of 
services. 

How to Reach the Venue 

Address: Avinguda Diagonal, 547, 08029 Barcelona, Spain 

  

AXA Convention Centre (Source: www.axa.es) 

Venue Location (Source: www.axa.es) 
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Social Events 

Conference Dinner 

Thursday 26 September, 20:00 
Price: рлϵ Tickets must be purchased in advance, but you can ask for availability 
at the Information Desk. 

The Conference Dinner will be held at Bambalina, a restaurant with a renewed 
Mediterranean-based set menu that preserves the essence of fresh seasonal 
products, all served in a space inspired by traditional taverns, but with a 
modern and fun ambiance, giving the place a comfortable and familiar 
atmosphere. 

Bambalina is located in Sant Antoni, one of the trendiest neighborhoods in 
Barcelona, with a great variety of restaurants and vermouth bars. The most 
famous attraction in the area is the Mercat de Sant Antoni, an Art Noveau 
building designed by Antoni Rovira i Trias and build in 1882, which has been 
recently reopened after almost a decade of renovations. 

You can easily reach the restaurant either by taxi, bus or Metro. If you were to 
choose the latter, the closest metro station is "Poble Sec" on Line 3 (green). 

Address: Av. del Paral·lel, 142, 08015 Barcelona 

 

  

https://goo.gl/maps/GoyCzLkfHL3hRvbf6
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Group Visit to Sant Pau Hospital-Art Nouveau Site 

Friday 27 September, 18:00 ς 19:30 
Price: 15ϵ Tickets must be purchased in advance, but you can ask for availability at 
the Information Desk. 

 

The Modernista Sant Pau Complex was built between 1905 and 1930 and 
designed by Lluís Domènech i Montaneras a garden city for nursing the sick. 
After being used as a public hospital for a century, its newly refurbished 
pavilions shine again in all their splendour. 

This is Europe's foremost art-nouveau complex and an icon among Barcelona's 
dazzling array of landmarks which embodies the city's innovative spirit. It was 
awarded World Heritage status by UNESCO in 1997. 

The exhibition space in the 
Sant Salvador Pavilion takes 
you on a journey through 
the history of medicine in 
Barcelona and one of 
Europe's oldest healthcare 
institutions. A visit to this 
magnificent complex allows 
you to delve into history, 

art and the present day, making it a unique experience. 

NOTE: The price includes transfer from the Venue to the Sant Pau Complex 
only. 

 

Central Building and Garden (Source: www.santpaubarcelona.org) 

{ŀƴǘ tŀǳΩǎ tƘŀǊƳŀŎȅ όSource: www.santpaubarcelona.org) 

https://www.santpaubarcelona.org/en/lhospital-modernista
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Contact persons during the event  

 

Sara Martínez 

Email: sara.martinez@mdpi.com 

Phone number: +34 676671885 

 

 

Pablo Velázquez 

Email: pablo.velazquez@mdpi.com 

Phone number: +34 620189526 

 

 

Facundo Santomé 

Email: facundo.santome@mdpi.com 

Phone number: +34 645402197 

 

 

Emergency Information 

All emergencies in Spain: 112 (no area code needed) 

Ambulance (Ambulancia) and health emergencies: 061 or 112 
Fire brigade (Cuerpo de bomberos): 080 or 112  
Spanish National Police (Policía nacional): 091 

 
  





 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Abstracts 

Session 1. Nutritional Advances in the Prevention and 

Management of Chronic Disease 
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The Role of Lutein in Cognitive Function through the Lifespan 

Elizabeth Johnson 

Friedman School of Nutrition Science and Policy, Tufts University, Boston, MA, USA  

Lutein is a dietary carotenoid found in dark green, leafy vegetables, corn, eggs, 
and avocados. Epidemiological studies suggest that consumption of lutein-rich 
foods may be of benefit in promoting cognitive health. Among the 
carotenoids, lutein and it isomer, zeaxanthin, are the only two that cross the 
blood-retina barrier to form macular pigment (MP) in the retina. Lutein also 
preferentially accumulates in the human brain across multiple life stages. 
Lutein concentrations in the retina of human and nonhuman primates are 
significantly correlated with their levels in matched brain tissues allowing for 
the use of MP, which can be measured non-invasively in humans, as a 
biomarker of lutein in the brain. This has important implications for 
intervention studies involving foods and supplements containing lutein given 
that MP, like brain lutein, has been reported to be significantly related to 
cognitive function in adults. Intervention studies in adults indicate that lutein 
supplementation as well as food sources of lutein may positively affect 
cognitive performance and this effect may be influenced by the omega-3 fatty 
acid, docosahexaenoic acid. Although lutein is not an essential nutrient, efforts 
may be warranted to establish age-specific recommended intakes for this 
dietary bioactive for promotion of cognitive health. 
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NOTES 
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Mediterranean Diet and Cardiometabolic Health in the PREDIMED 
Trials 

Miguel A. Martínez González 1, Alfredo Gea 1,2, Miguel Ruiz Canela 3 

1 University of Navarra. IDISNA, Pamplona, Spain 
2 CIBER-OBN, Instituto de Salud Carlos III, Madrid, Spain 
3 Department of Nutrition, Harvard TH Chan School of Public Health, Boston, MA, USA 

The Spanish PREDIMED trial, with 7447 participants was a landmark trial which 
assessed a 5-year intervention with a MedDiet. It showed that a Mediterranean 
diet supplemented with extra-virgin olive oil or mixed nuts relatively reduced in 
30% the incidence of a composite major cardiovascular disease (CVD) end-
point as compared to an intervention promoting a low-fat diet. This primary 
end-point included non-fatal stroke, non-fatal myocardial infarction and all 
fatal CVD events. PREDIMED remains to date as the largest dietary 
intervention trial assessing the effects of the Mediterranean diet. However, 
the results were retracted by the authors and simultaneously republished in 
2018 in The New England Journal of Medicine, including many new analyses 
and comprehensively addressing potential criticisms and small departures 
from the protocol. A minimum proportion of participants were allocated to 
intervention by couples (5.7%) or by small clinics (6.2%). This issue was 
addressed by appropriate statistical approaches for potential clustering 
effects and also by removing these participants from the analyses. The results 
remained intact. PREDIMED also reported very strong reductions in peripheral 
artery disease and breast cancer (only when supplemented with extra-virgin 
olive oil). Moderate to high reductions in type 2 diabetes and atrial fibrillation 
were also associated with high consumption of extra-virgin olive oil. Funded 
by the European Research Council and the Spanish National Institute of Health 
Carlos III (ISCIII), we started, as vanguard center, the PREDIMED-Plus trial in 
2013. PREDIMED-Plus is an on-going 6-year multicenter trial with 6874 
participants assessing the cardiovascular effects of an energy-restricted 
Mediterranean diet with physical activity and weight loss. Both PREDIMED-1 
(11 recruitment centers) and PREDIMEDPLUS (23 centers) started at the 
University of Navarra. The other centers learned from our experience. Final 
results will be available after 2022. 

Reference: 
Martínez-González, M.A.; Gea, A.; Ruiz-Canela, M. The Mediterranean Diet and Cardiovascular 
Health. Circ. Res. 2019, 124, 779ς798. 
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Adherence to DASH-Style Diets Is Associated with Lower 
Inflammation in Older Women Independently of Physical Activity  

Andreas Nilsson, Diego Montiel-Rojas, Fawzi Kadi 

School of Health Sciences, Orebro University, Orebro, Sweden 

While dietary habits represent an important lifestyle factor in disease 
prevention, their effects on age-related chronic inflammation remain unclear. 
Even less is known about diet-related influences on inflammation when 
physical activity (PA) level is accounted for. Therefore, we examined links 
between dietary patterns and inflammatory biomarkers in a sample of older 
women, while accounting for adherence to PA guidelines. METHODS: A dietary 
construct based on the Dietary Approach to Stop Hypertension (DASH) was 
determined from food records in 112 community-dwelling older women (65ς
70 years old). Adherence to PA guidelines was assessed by accelerometry. The 
following serum inflammatory biomarkers were determined: adiponectin, 
interleukin-6 (IL-6), IL-10, IL-18, interleukin-10 receptor subunit alpha (IL-
млwʰύΣ ƳƻƴƻŎȅǘŜ ŎƘŜƳƻŀǘǘǊŀŎǘŀƴǘ ǇǊƻǘŜƛƴ-1 (MCP-1), and macrophage 
inflammatory protein-1 alpha (MIP-мʰύΦ !ƴŀƭȅǎƛǎ ƻŦ ŎƻǾŀǊƛŀƴŎŜ ό!b/h±!ύ ǿŀǎ 
used to determine the influence on inflammatory outcomes across groups of 
adherence (low/high based on a tertile cut-point) to dietary patterns with 
adjustment for PA, waist circumference, and medication. RESULTS: Women 
belonging to the high adherence group had 20% and 14% higher (p < 0.05) 
levels of the anti-inflammatory biomarkers adiponectin and IL-млwʰΣ 
respectively, and 5% and 2% lower (p < 0.05) levels of the pro-inflammatory 
biomarkers IL-18 and MCP-1, respectively, compared to the rest of the sample. 
These effects were independent of adherence to PA guidelines, while further 
adjustment for waist circumference attenuated effects on IL-18 (p = 0.06). 
Effects on other biomarkers were nonsignificant. CONCLUSION: Our findings 
highlight that DASH-style diets mitigate a pro-inflammatory milieu, mainly 
through an influence on specific anti-inflammatory biomarkers. Importantly, 
these favorable health impacts are independent of adherence to PA 
guidelines, which further emphasizes the promotion of healthy eating habits 
as a key strategy in lifestyle interventions designed to prevent age-related 
inflammation. 
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The DASH Diet and Physical Activity and Their Association with the 
Risk of Poor Semen Quality: A Cross-Sectional Study 

YŀǘŀǊȊȅƴŀ 9ǳŦŜƳƛŀ tǊȊȅōȅƱƻǿƛŎȊΣ Wŀƪǳō aƻǊȊŜΣ !ƴƴŀ 5ŀƴƛŜƭŜǿƛŎȊ 

Department of Human Nutrition, University of Warmia and Mazury in Olsztyn, Olsztyn, Poland 

A healthy diet, as well as physical activity, may have a positive effect on human 
reproductive health, but this effect may be stronger if we put them 
concurrently in our daily life. The aim of the study was to examine the 
association between dietary approaches to stop hypertension (DASH) and 
physical activity (PA). This cross-sectional study was carried out in 207 men 
aged 18ς55 years from NorthernςEastern Poland. Dietary data were obtained 
ōȅ ŀ ǾŀƭƛŘŀǘŜŘ ŦƻƻŘ ŦǊŜǉǳŜƴŎȅ ǉǳŜǎǘƛƻƴƴŀƛǊŜ όCCvύΣ ŀƴŘ DǸƴǘƘŜǊΩǎ 5!{I ŘƛŜǘ 
index with 10 components was calculated. PA and sedentary time were 
assessed using the validated International physical activity questionnaire 
(IPAQ)τlong version. Semen samples were analyzed via computer-aided 
semen analysis (CASA). The association between DASH and PA and semen 
quality was evaluated using a generalized linear model. Mean age of 
participants was 21.7 years and their mean body mass index was 25.5 kg/m2 

(ranging 17.4ς24.4 kg/m2). Strong adherence to the DASH diet was associated 
with a lower risk of abnormal total and progressive motility and morphology 
of semen. Higher PA was associated with a lower risk of abnormal total and 
progressive motility and total sperm count. However, when we analysed 
linked DASH and PA, the risk of abnormal parameters decreased for all semen 
characteristics. The results suggest that greater compliance with the DASH diet 
and higher PA may decrease the risk of poor semen quality. Following our 
novel findings, we may recommend using the DASH diet and PA concurrently, 
as a clinical and practical tool for improving or maintaining the semen quality. 

Acknowledgments: Project financially supported by Minister of Science and Higher Education in the 
ǊŀƴƎŜ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ŜƴǘƛǘƭŜŘ άwŜƎƛƻƴŀƭ LƴƛǘƛŀǘƛǾŜ ƻŦ 9ȄŎŜƭƭŜƴŎŜέ ŦƻǊ ǘƘŜ ȅŜŀǊǎ нлмфς2022, Project 
No. 010/RID/2018/19, amount of funding 12.000.000 PLN. 
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Sociodemographic Factors Associated to Overweight in Spanish 
Children and Young People. ENPE Study  

Carmen Pérez-Rodrigo 1,2, Javier Aranceta-Bartrina 1,2,3,4,5 

1 Department of Physiology, University of the Basque Country UPV/EHU, Leioa, Spain 
2 Spanish Society of Community Nutrition (SENC), Spain 
3 Department of Food Science and Physiology, University of Navarra, Pamplona, Navarra, Spain 
4 University of Las Palmas de Gran Canaria (ULPGC), Las Palmas de Gran Canaria, Las Palmas, Spain 
5 CIBER CB12/03/30038 Pathophysiology of Obesity and Nutrition, CIBERobn, Instituto de Salud 

Carlos III (ISCIII), Madrid, Spain 

Background: The prevalence of overweight and obesity has increased 
gradually during the last few decades, although recent studies suggest 
stabilizing trends. The aim of this study was to analyze sociodemographic 
factors associated with the prevalence of overweight in Spanish people under 
18 years of age. Methods: The data analyzed came from the ENPE study 
(Nutritional Study of the Spanish Population), a cross-sectional study 
conducted in a random population-based sample. Trained surveyors 
performed measurements of weight, height, and circumferences according to 
standardized protocols using approved materials. Overweight and obesity 
were defined according to IOTF criteria. As sociodemographic factors, age, sex, 
geographic region, size of the residence locality, educational level of the father 
and mother, and family socioeconomic level were considered. Results: 
Prevalence of overweight was estimated at 33.5% (95% CI 31.8ς36.4) and 
obesity at 10.6% (95% CI 8.9ς11.9); abdominal obesity was estimated at 31.2% 
(95% CI 29.0ς33.5). The probability of overweight is greater in boys OR 1.88 
(95% CI 1.50ς2.36), in the group aged between 3 and 9 years OR 1.48 (1.07ς
2.04), and in low and mid-low socioeconomic environment OR 1.47 (95% CI 
1.10ς1.97). Prevalence of overweight is lower in the east and northeast region 
OR 0.61 (95% CI 0.45ς0.83). Conclusions: The prevalence of overweight and 
obesity in Spanish children and young people is high, higher in boys, in children 
under 10, and in low and mid-low socioeconomic levels. 

Acknowledgments: The ENPE study received funding from the Eroski Foundation and the Spanish 
Society of Community Nutrition (SENC). 
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Zinc Nutritional Status in Children and Teenager Patients with 
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Background: Zinc is an essential nutrient, and its deficiency affects the normal 
growth and development of human beings. Objective: The main aim was to 
investigate zinc nutritional status by serum zinc concentration (SZC) and 
dietary zinc intake and their association in obesity patients. Methods: A cross-
sectional study was conducted in 22 patients (9 males). Anthropometric 
measurements and blood analysis were conducted. Hypozincemia was 
determined by SZC while using atomic absorption spectrophotometry and 
dietary zinc deficiency (DZD) through prospective 72-h dietary surveys. 
ResultsΥ aŜŀƴ {½/ όурΦф ҕ млΦф ˃ƎκŘ[ύ ǿŀǎ ƴƻǊƳŀƭΣ ōǳǘ ŘƛŜǘŀǊȅ ȊƛƴŎ ƛƴǘŀƪŜ όтпΦу 
± 27% dietary reference intake) was low. Two of 22 obesity patients (9%) had 
hypozincemia and thirteen (59%) had a DZD. Two teenagers with DZD had 
hypozincemia. A positive and significant association was observed between 
SZC and serum iron (r = 0.49, p = 0.023), magnesium (r = 0.58, p = 0.006), 
glucose (r = 0.52, p = 0.015) and haemoglobin (r = 0.55, p = 0.008). There was 
also a positive association between dietary zinc and protein (r = 0.47, p = 
0.029) and magnesium intake (r = 0.52, p = 0.013), and negative association 
with niacin (r = ҍ0.47, p = 0.026) and serum phosphorus (r = ҍ0.63, p = 0.002). 
Conclusion: SZC was associated with the nutritional status, expressed as 
serum iron, magnesium, glucose and haemoglobin, and dietary zinc intake 
with total protein intake, niacin and magnesium consumption, and serum 
phosphorus. Only two patients with hypozincemia had DZD. This situation 
should alert us to a marginal zinc deficiency, and it may explain why there were 
no more overlapping cases between the two groups. We suggest that probably 
50% of the cases in this study would be at elevated risk of zinc deficiency, and 
a zinc supplementation may be considered. 
 
  



 

Nutrients 2019 Conference  39 

NOTES 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ  



 

40                                           Nutrients 2019 Conference 

Household Food Insecurity and Indigenous Identity in Relation to 
Chronic Disease and Mental Health Disorders in Canada 

Noreen Dianne Willows 1, Olivia K. Loewen 1, Rosanne Blanchet 1,  
Stephanie L. Godrich 2, Paul Veugelers 1 

1 University of Alberta, Edmonton, AB, Canada 
2 Edith Cowan University, Joondalup, Australia 

Background: Indigenous Peoples (IP) globally often have poor health. IP in 
Canada have more household food insecurity, chronic disease, and mental 
health disorders than non-Indigenous (NI) Canadians. The objective was to 
investigate if food insecurity contributes to the additional disease burden that IP 
in Canada experience. Methods: The associations of Indigenous identity and 
food insecurity to chronic disease and mental health disorders were examined 
using data from the 2015/2016 Canadian Community Health Survey. 
Participants in 59,082 households responded to the validated Household Food 
Security Survey Module and self-reported chronic diseases (e.g., osteoporosis) 
and mental health disorders (e.g., depression). IP on-reserves and persons 
living in health care institutions, remote areas, and members of the Canadian 
Forces were excluded from the survey. Households where respondents had 
any worry about running out of food were considered food-insecure (FI). 
Associations were determined by multivariable logistic regression, with 
sociodemographic confounders accounted for. Results were weighted to 
represent the Canadian population. Results: Six per cent (n = 3756) of 
respondents were IP, with 26.3% of them living in an FI household. Among NI 
respondents, 9.7% lived in FI households. Compared to the food-secure (FS) 
NI, FI NI, FS IP, and FI IP were 1.63 (95%CI: 1.45, 1.85), 1.45 (95%CI: 1.22, 1.74), 
and 2.35 times (95%CI: 1.78, 3.10) more likely to have a chronic disease, 
respectively. For mental health disorders, the likelihood was 2.60 (95%CI: 2.33, 
2.92), 1.68 (95%CI: 1.38, 2.05), and 3.55 times (95%CI: 2.79, 4.51) higher for FI 
NI, FS IP, and FI IP, respectively. Conclusions: Indigenous respondents were 
three times more likely to be food-insecure than non-Indigenous respondents, 
with insecurity associated with higher prevalence of chronic disease and 
mental health disorders. Health policy decisions should focus on food security 
initiatives for all Canadians, with additional attention to programs for 
Indigenous households. 
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N-acetyl Cysteine Treatment during Pregnancy and Lactation 
Improved Glucose Tolerance in HFD-Fed Mice Offspring 

Michal Michlin 1, Lital Argaev-Frenkel 1, Tovit Rosenzweig 2 

1 Departments of Molecular Biology, Ariel University, Ariel, Israel 
2 Departments of Molecular Biology and Nutritional Studies, Ariel University, Ariel, Israel 

Exposure to certain environmental factors during the early stages of 
development was found to affect health in adulthood. Among other 
environmental factors, oxidative stress has been suggested to be involved in 
fetal programming, leading to elevated risk for metabolic disorders, including 
type 2 diabetes; however, the possibility that antioxidant consumption during 
early life may affect the development of diabetes has scarcely been studied. 
The aim of this study was to investigate the effects of N-acetyl-L-cysteine (NAC) 
given during pregnancy and lactation on the susceptibility of offspring to 
develop glucose intolerance and type 2 diabetes induced by high fat diet (HFD) 
feeding at adulthood. C57bl6 mice were given NAC during pregnancy and 
lactation. Isolated islets of NAC-treated offspring (6 weeks old) had an 
increased efficacy of glucose-stimulated insulin secretion (GSIS) and a higher 
resistance to H2O2-induced damage. HFD was given to offspring at an age of 6 
weeks for an additional 9 weeks. Results of glucose and insulin tolerance tests 
were improved, fasting insulin level was reduced, and islet diameter was lower 
in male offspring of NAC-treated mice compared to their HFD-fed littermates. 
Insulin sensitivity in skeletal muscle was increased, as determined by elevated 
ǇƘƻǎǇƘƻǊȅƭŀǘƛƻƴ ƻŦ !ƪǘΣ D{YоʲΣ ŀƴŘ tw!{пл ƛƴ ƻŦŦǎǇǊƛƴƎ ƻŦ b!/-treated mice. 
Conclusion: NAC consumption during early life improves glucose tolerance in 
adulthood in male, but not female mice. The epigenetic mechanisms 
underlying the observed effects should be investigated further. 
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Targeting Peroxisome Proliferator-Activated Receptors with Dietary 
Oils to Prevent Diabetes 

Martha Ann Belury 1, Deena Snoke 1, Rachel M. Cole 1, John Newman 2,  
Kamil Borkowski 2, Taylor Banh 1, Austin Angelotti 1, Patrick Schnell 1 

1 The Ohio State University, Columbus, OH, USA 
2 USDA United States Department of Agriculture, Washington, DC, USA 

Complications from uncontrolled hyperglycemia lead to high rates of 
morbidity and mortality in people with type 2 diabetes mellitus (T2DM). 
Thiazolidinedione (TZD) drugs improve insulin sensitivity but can have adverse 
side effects making lifestyle factors an attractive complementary or 
alternative therapy. Other than weight loss, mechanistically targeted dietary 
approaches to improve insulin sensitivity are lacking. The type of dietary fats 
that people consume impact insulin sensitivity. In two previous clinical trials, 
we found that supplementing the diet with a modest amount of linoleic acid-
rich oil (LA, 18:2n6) in 1-2/3 teasp LA-rich oil/day improved glycemia and body 
composition and increased blood levels of adiponectin in women with T2DM 
or metabolic syndrome. Our studies corroborate numerous epidemiological 
studies showing that higher levels of LA in the diet or blood are related to 
better insulin sensitivity and reduced risk for T2DM. Non-obese mice fed a diet 
enriched with LA-oil have increased levels of LA and LA-derived oxylipins, 9-
hydroxyoctadecadienoate (9-HODE) and 13-HODE in skeletal muscle. 
Furthermore, women supplemented with LA-oil have significantly higher 
levels of plasma 9-HODE and 13-HODE as well as higher adiponectin levels 
after 16 weeks. Finally, women with higher blood levels of LA, even when not 
supplemented, have higher lean mass and better insulin sensitivity. 9-HODE 
and 13-HODE, previously found to be high-affinity ligands for the PPARgamma, 
may be a useful approach to attenuate dysregulated metabolism and body 
composition associated with the metabolic syndrome and T2DM. 
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Genistein and Exercise Prevent Body Weight Gain, Hyperglycemia, 
Hyperinsulinemia, and Decrease Tau Phosphorylation Induced by 
High Fat/High Sucrose Diet 

Layla Al-Nakkash 1, Chaheyla St Aubin 2, Amy Fisher 2 

1 Department of Physiology, Midwestern University, Glendale, AZ, USA 
2 Department of Biomedical Sciences, Midwestern University, Glendale, AZ, USA 

Background: Consumption of a high fat/high sugar (HFHS) diet has been 
identified as risk factor for obesity, type 2 diabetes mellitus, and for 
development of neurodegenerative disŜŀǎŜǎ ƭƛƪŜ !ƭȊƘŜƛƳŜǊΩǎ ό!5ύΦ Denistein, 
a naturally occurring isoflavone found in soy, improves insulin sensitivity and 
has neuroprotective properties. Similar benefits have also been associated 
with moderate exercise. The aim of this study was to determine whether 
dietary genistein (600 mg genistein/kg diet, Gen) or moderate exercise (Ex) or 
both (Gen+Ex) would reduce the obeseςdiabetic phenotype and limit 
progression of AD in C57BL/6J male and female mice. Methods: C57BL/6J mice 
(5ς6 weeks old) were randomly assigned to one of the following groups (n = 
10/group): lean control, HFHS, HFHS+Gen, HFHS+Ex, and HFHS+Gen+Ex. The 
HFD consisted of 60% saturated fat. Drinking water contained sucrose and 
fructose. Moderate exercise comprised daily treadmill running for 150 
minutes/week for the 12-week study. Results: In males, body weight was 
reduced 12ς18% in Ex or Gen and reduced 42% (P < 0.05) by Gen-Ex compared 
to HFHS. In females, body weight was decreased 8% with Gen (P < 0.05), and 
reduced 16% by Gen+Ex (P < 0.05). Our results demonstrate that serum 
glucose and insulin levels in females and males were rescued by Gen+Ex 
compared to controls. Claudin-1 mRNA levels were improved 50% by Gen+Ex, 
indicating benefits on intestinal epithelial barrier function, in the absence of 
benefits to intestinal Cl secretion. Western bot evaluation determined that 
Gen+Ex reduced CP13 expression (P < 0.05), a kinase mediating tau 
phosphorylation in males. Conclusions: Genistein and exercise have sex-
dependent effects on HFHS-fed mice: (1) A greater weight loss in males with 
Gen+Ex compared to females. (2) Gen reduced CP13 expression, suggestive of 
DŜƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŘǳŎŜ ǘŀǳ ǇƘƻǎǇƘƻǊȅƭŀǘƛƻƴ ƛƴ ƳŀƭŜǎΦ ²Ŝ ŀƛƳ ǘƻ ŘŜǘŜǊƳƛƴŜ 
mechanistic pathways for these sex-dependent effects and will correlate 
genistein- and exercise-mediated improvements in diabetic-obesity to 
markers for AD. 
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An Acute, Placebo-Controlled, Crossover Study to Assess the Effects 
of New Zealand Pine Bark Extract on Glycaemic Responses in 
Healthy Participants 

Janice Wen Xin Lim 1, Rachel Page 1, Pamela von Hurst 2, Cheryl Gammon 1,  
Lynne Chepulis 3 

1 School of Health Sciences, Massey University, Auckland, New Zealand 
2 School of Sport, Exercise and Nutrition, Massey University, Auckland, New Zealand 
3 University of Waikato, Hamilton, New Zealand 

Introduction: An estimated 425 million people worldwide have diabetes, and 
numbers are expected to increase to 629 million by 2045. Various natural plant 
extracts have shown promise in improving glycaemic control in humans. To 
date, no studies have investigated the impact of New Zealand (NZ) pine bark 
obtained from Pinus radiata trees on blood glucose response. Materials and 
methods: This was an acute, placebo-controlled, crossover study investigating 
the impact of 50 and 400 mg of pine bark on healthy participants. Capillary 
ōƭƻƻŘ ǎŀƳǇƭŜǎ ǿŜǊŜ ǘŀƪŜƴ ŀǘ ҍнлΣ лΣ мрΣ олΣ прΣ слΣ флΣ ŀƴŘ мнл ƳƛƴǳǘŜǎ ŘǳǊƛƴƎ 
a 2-hour oral glucose tolerance test (OGTT). Incremental area under the curve 
(iAUC) of postprandial glucose was calculated (trapezoidal rule). Participants 
were also classified into either exhibiting a monophasic glucose curve shape 
(M) (higher risk for type 2 diabetes mellitus) or complex glucose curve shape 
(bi- or triphasic) (BT) at baseline. Statistical analysis was carried out using one-
way factorial repeated-measures ANOVA (95% confidence interval) with 
Bonferroni post-hoc analyses. Results and discussion: Twenty-five healthy 
participants (15 women and 10 men, 24.8 ± 0.8 years) completed the study 
(both control and 50 mg dose), with twenty of them also completing a 400 mg 
dose. The mean iAUC in the M glucose shape group was significantly lower in 
the 50 mg dose than the control (M:12, BT:13), p = 0.034 (iAUC of 241.3 ± 20.2 
vs. 335.4 ± 34.0 mmol/L.min, respectively, 28.1% reduction) and also 
significantly lower in 400 mg than control (M:11, BT:9), p = 0.012 (iAUC of 
249.3 ± 25.4 vs. 353.6 ± 31.5 mmol/L.min, respectively, 29.5% reduction). No 
significant difference was detected in mean iAUC in the BT glucose shape 
group between control and 50 and 400 mg doses, p > 0.05. Conclusions: 
Results from the present study suggest that NZ pine bark may have glucose-
lowering effects in healthy, normoglycaemic participants exhibiting 
monophasic glucose shapes and therefore may have the potential to reduce 
future type 2 diabetes mellitus risk in these individuals. 
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Immunometabolic Effects of PPAR Gamma in Colorectal 
Carcinogenesis-Induced Mice 

Luana Amorim Biondo, Loreana Sanches Silveira, Alexandre Abilio S. Teixeira,  
Tiego A. Diniz, Jefferson Aquino Jonco, José Cesar Rosa Neto 

Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of Sao 
Paulo (USP), Sao Paulo, Spain 

Introduction: Although obesity is currently a risk factor for cancer, the intake 
of high fat diet (HFD) associated to the carcinogenesis model decreased 
mortality, induced recovery of body weight, and reduced the size of tumor. 
tt!wʴ ƛǎ ŀ ƴǳŎƭŜŀǊ ŦŀŎǘƻǊ ǘƘŀǘ ƛǎ ƘƛƎƘƭȅ expressed in adipocytes and 
ƳŀŎǊƻǇƘŀƎŜǎΤ ŦǳǊǘƘŜǊƳƻǊŜΣ tt!wʴ ŀƎƻƴƛǎǘǎ ƛƴŎǊŜŀǎŜŘ ǎǳǊǾƛǾŀƭ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ 
ƭƛŦŜΦ IƻǿŜǾŜǊΣ ƳŜǘŀōƻƭƛŎ ŀƴŘ ŜƴŘƻŎǊƛƴŜ ŦǳƴŎǘƛƻƴǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ tt!wʴ Ŏŀƴ ōŜ 
impaired, such as anti-inflammatory response, mainly in macrophages. 
Objective: To ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ǊƻƭŜ ƻŦ tt!wʴ ƛƴ Ŏƻƭƻƴ ŎŀǊŎƛƴƻƎŜƴŜǎƛǎ ƻŦ ƳƛŎŜ 
ǿƛǘƘ ŀōƭŀǘƛƻƴ ƻŦ tt!wʴ ƛƴ ŎŜƭƭǎ ŜȄǇǊŜǎǎƛƴƎ ƭȅǎƻȊȅƳŜΣ ŦƻŎǳǎƛƴƎ ƛƴ ƳŀŎǊƻǇƘŀƎŜǎ 
and adipose tissue analysis. Methods: tt!wʴ /ǊŜ[ƻȄ ƳƛŎŜ ǿƛǘƘ ŘŜƭŜǘƛƻƴ ƛƴ 
myeloid (KO) cells and control animals (WT) were divided into 3 groups: high 
fat diet (HFD); HFD and induction of colorectal carcinogenesis; HFD, colorectal 
ŎŀǊŎƛƴƻƎŜƴŜǎƛǎΣ ŀƴŘ tt!wʴ ŀƎƻƴƛǎǘ όǇƛƻƎƭƛǘŀȊƻƴŜύΦ tŀǊŀƳŜǘŜǊǎ ŜǾŀƭǳŀǘŜŘΥ ŘŜƭǘŀ 
weight gain and adipose depots weight; leptin and adiponectin in serum; in 
adipose tissue: glucose uptake; M1 and M2 phenotyping using flow cytometer; 
IL-6, IL-10, IL-мʲΣ ŀƴŘ tt!wʴ ƎŜƴŜ ŜȄǇǊŜǎǎƛƻƴΦ Results: Cancer reduced delta 
weight gain and reduced adipose depots mainly in mesenteric and 
retroperitoneal in WT. HFD dƛŜǘ ǿƻǊǎŜƴŜŘ ƎƭǳŎƻǎŜ ǳǇǘŀƪŜ ŀƴŘ tt!wʴ ŀƎƻƴƛǎǘ 
improved glucose uptake in WT and KO. Pioglitazone also increased circulating 
adiponectin and reduced free fatty acids in KO and WT animals. The 
percentages of macrophages M1 and M2 were similar but a lower percentage 
of nonresident macrophages in KO animals and pioglitazone was efficient in 
recovering these nonresident macrophages. Low gene expression of IL-мʲΣ L[-
6, and IL-10 in adipose tissue was present in KO groups. Conclusion: Colorectal 
carcinogenesis-indǳŎŜŘ ŀƴƛƳŀƭǎ ǘƘŀǘ ƭŀŎƪ tt!wʴ ǇǊŜǎŜƴǘŜŘ ŀƭǘŜǊŜŘ ƎƭǳŎƻǎŜ 
uptake, lower percentage of nonresident macrophages, and reduced gene 
expression of IL-6, IL-10, and IL-м ʲ ƛƴ ŀŘƛǇƻǎŜ ǘƛǎǎǳŜΦ 
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Nutrition in the Prevention and Management of COPD 

Annemie Schols 

Maastricht University, Maastricht, The Netherlands 

COPD is an important global health problem. In addition to pulmonary 
impairment, systemic inflammation, musculoskeletal abnormalities, and 
cardiovascular comorbidity influence disease burden and mortality risk. Body 
weight and body composition are important discriminants in classifying 
disease heterogeneity. The rationale for and efficacy of caloric 
supplementation in preventing and treating involuntary weight loss is 
currently well established. For maintenance of muscle and bone tissue, 
appropriately timed, high-quality protein intake and addressing vitamin D 
deficiency must be considered. The pharmacological potential of specific 
nutrients (e.g., CoQ, creatine, n-3 polyunsaturated fatty acids, resveratrol and 
nitrate) has been studied to boost decreased muscle mitochondrial metabolism 
and enhance impaired physical performance, particularly when the metabolic 
stimulus of physical activity alone is limited but evidence is not yet convincing. 
To date a multimodal nutritional approach focusing on nutrient deficiencies is 
recommended to enhance overall health status. At this stage, evidence is 
insufficient to support an intake of high doses of single nutritional supplements 
to modulate respiratory pathology, but some small studies have identified 
micronutrient modulation via the diet as a promising intervention. Overall, the 
evidence indicates that a well-balanced diet is beneficial to all COPD patients, 
not only for its potential pulmonary benefits, but also for its proven benefits in 
metabolic and cardiovascular risk modulation. 
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Sarcopoterium spinosum Extract for the Prevention and 
Management of NAFLD 

Ayala Wollman 1, Konstantin Rozenberg 1, Tovit Rosenzweig 2 

1 Departments of Molecular Biology, Ariel University, Ariel, Israel 
2 Departments of Molecular Biology and Nutritional Studies, Ariel University, Ariel, Israel 

Sarcopoterium spinosum is a medicinal plant, traditionally used for the 
treatment of diabetes. We had already demonstrated the glucose-lowering 
properties of Sarcopoterium spinosum extract (SSE), and found that insulin 
resistance is the target of its action. Recognizing the intimate link between 
insulin resistance and other pathologies, the aim of this study was to 
investigate the effects of SSE on (i) NAFLD and (ii) inflammation. In order to 
study its effect on NAFLD, SSE (30, 60, and 90 mg/day) was given to high fat 
diet (HFD)-fed and Western diet (WD)-fed mice. SSE prevented the 
development of hepatic steatosis in HFD-fed mice, as demonstrated by 
measurement of triglycerides and blinded histological evaluation of the liver. 
SSE treatment reduced fasting serum insulin and improved the glycemic 
response to insulin load, although only a minor effect on body weight was 
obtained. In WD-fed mice, SSE reduced serum ALT and the severity of NAFLD 
in a dose-dependent manner. In addition, SSE affected the expression of genes 
involved in lipid metabolism, inflammation, and antioxidant machinery. Next, 
the anti-inflammatory properties of SSE were investigated. SSE reduced the 
severity of adipose-tissue inflammation in two mice models of obesity and 
insulin resistance. The anti-inflammatory effect of SSE was studied in 
RAW264.7 macrophages. SSE induced a dendritic-like morphology of the cells, 
similarly to lipopolysaccharide (LPS) effect. However, while LPS, a pro-
inflammatory agent, induced NO production and mRNA expression of pro-
inflammatory cytokines, SSE increased mRNA expression of anti-inflammatory 
genes and blocked LPS effects. NFkB was activated by LPS, while SSE abrogated 
this effect. STAT3/6 were phosphorylated on tyrosine residues by SSE, but not 
LPS, while all three members of MAPK family were activated by LPS and SSE. 
In summary, SSE increased insulin sensitivity and has anti-inflammatory 
effects. These properties contribute to the reduced severity of NAFLD in SSE-
treated mice. 
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Longitudinal Associations between Serum Vitamin D Levels and 
Health-Related Quality of Life in Colorectal Cancer Survivors 
Followed up for 2 Years after Treatment 

Janna Koole 1, Martijn Bours 1, Eline van Roekel 1, José Breedveld-Peters 1, 
Fränzel van Duijnhoven 2, Stéphanie Breukink 3, Maryska Janssen-Heijnen 1,4, 
Eric Keulen 5, Matty Weijenberg 1 

1 Department of Epidemiology, Maastricht University, Maastricht, The Netherlands 
2 Division of Human Nutrition and Health, Wageningen University & Research, Wageningen,  
The Netherlands 
3 Department of Surgery, Maastricht University Medical Center+, Maastricht, The Netherlands 
4 Department of Clinical Epidemiology, Venlo, The Netherlands 
5 Department of Internal Medicine and Gastroenterology, Zuyderland Medical Center, Sittard,  

The Netherlands 

Introduction Vitamin D status may be an important determinant of health-
related quality of life of colorectal cancer (CRC) survivors. The current study 
investigated longitudinal associations between serum 25-hydroxyvitamin D3 
(25OHD3) levels and quality of life outcomes in stage I-III CRC survivors up to 2 
years after treatment. Methods CRC patients (n = 325) were included in a 
prospective study upon diagnosis. Home visits were performed at diagnosis and 
6 weeks, 6 months, 1, and 2 years after treatment. Serum 25OHD3 levels were 
measured using liquid chromatography-tandem mass spectrometry and 
adjusted for season. Validated questionnaires were used to assess global quality 
of life and cognitive functioning (EORTC QLQ-C30), fatigue (EORTC QLQ-C30 
subscale and Checklist Individual Strength, CIS), and depression/anxiety 
(Hospital Anxiety and Depression Scale). Statistical analyses were performed 
using linear mixed-models and were adjusted for sex, age at diagnosis, time since 
diagnosis, treatment with (neo-)adjuvant chemotherapy, treatment with 
radiotherapy, cancer stage, number of comorbidities, physical activity, and BMI. 
Results At diagnosis, 46% of CRC patients were vitamin D deficient (50 nmol/L). 
After treatment, 25OHD3 levels increased on average with 3.1 nmol/L (95% CI 
2.3, 3.9) every 6 months. In confounder-adjusted models, each increment of 10 
nmol/L in 25OHD3 concentration was longitudinally associated with increased 
Ǝƭƻōŀƭ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ όʲ мΦрΤ фр҈ /L лΦтΣ нΦнύ ŀƴŘ ǊŜŘǳŎŜŘ ŦŀǘƛƎǳŜ ό9hw¢/ v[v-C30 
ǎǳōǎŎŀƭŜΥ ʲ ҍмΦтΤ фр҈ /L ҍнΦсΣ ҍлΦу ŀƴŘ /L{Υ ʲ ҍмΦнΤ фр҈ /L ҍнΦнΣ ҍлΦнύΦ hōǎŜǊǾŜŘ 
longitudinal associations were present both within (i.e., within-subject changes 
over time) and between individuals (i.e., differences between-subjects). No 
associations were found with cognitive functioning and depression/anxiety. 
Conclusion Higher levels of 25OHD3 were longitudinally associated with better 
global quality of life and less fatigue in CRC survivors, although effect sizes were 
small. Future studies are needed to corroborate these findings and identify 
biological mechanisms underlying these associations. 
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Synergic Effect of High Dose of Vitamin D3 ŀƴŘ мтʲ-Estradiol in 
Long-Term Ovariectomized Rats in Chronic Unpredictable Mild 
Stress: NF-kB and BDNF Implications 

Julia Fedotova 1, Alexandra Koshkina 2, Denis Baranenko 2 

1 I.P. Pavlov Institute of Physiology RASci, Saint Petersburg, Russia 
2 ITMO University, Saint Petersburg, Russia 

The therapeutic effects of Vitamin D3 on the chronic unpredictable mild stress 
(CUMS) model of depression in the long-term ovariectomized (OVX) rats 
remain unknown. The purpose of this study was to explore the antidepressant-
like effects of Vitamin D3 at different doses (1.0, 2.5, and 5.0 mg/kg, s.c.) on 
the model of depression produced by chronic unpredictable mild stress 
(CUMS) for 28 days in the long-term (3 months) adult OVX rats and OVX rats 
ƎƛǾŜƴ мтʲ-estradiol. Sucrose preference test (SPT), forced swimming (FST), and 
open-field (OFT) tests were conducted to examine depression-like state. 
Determination of serum Vitamin D3 and estradiol levels as well as hippocampal 
BDNF and NF-kB expressions by ELISA kits and/or Western blotting were made 
to assess the possible mechanisms of Vitamin D3 effects on the depression-like 
profile in the long-ǘŜǊƳ h±· Ǌŀǘǎ ŀƴŘ h±· Ǌŀǘǎ ǘǊŜŀǘŜŘ ǿƛǘƘ мтʲ-estradiol 
subjected to CUMS. The results showed that Vitamin D3 (5.0 mg/kg), as well as 
fluoxetine treatments, considerably reversed the depression-like state in the 
SPT and FST and increased BDNF and NF-kB levels in the hippocampus of long-
term OVX rats as compared to the OVX rats with CUMS plus solvent (p < 0.05). 
However, Vitamin D3 όмΦл ƳƎκƪƎύ ŀƭƻƴŜ ƛƴ ŀ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ мтʲ-estradiol 
significantly exacerbated depression-like behavior in the SPT and FST in the 
long-term OVX rats as compared to the OVX rats with CUMS plus solvent and 
control rats (p < 0.05). Moreover, Vitamin D3 (2.5 mg/kg) was not effective in 
modifying depression-like behavior in the long-term OVX rats with CUMS. 
Thus, a high dose of Vitamin D3 (5.0 mg/kg, s.c.) could improve the depression-
like profile in the adult long-term OVX female rats subjected to the CUMS 
procedure, which might be mediated by regulation of BDNF and NF-kB 
signaling pathways in the hippocampus. 
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Goat Milk Consumption Ameliorated Abnormalities in Glucose 
Metabolism and Enhanced Hepatic and Skeletal Muscle AMPK 
Activation in Rats Fed with High-Fat Diets 

Wei Zhang 1, Mengya Zhao 1, Xuejun Zhao 1, Yajun Xu 2, Wei Liu 2 

1 Research and Development Department, Heilongjiang Feihe Dairy Company, Qiqihar, China 
2 Human Nutrition Department, Peking University, Beijing, China 

Background and aims. Many Traditional Chinese Medicine books mention that 
goat milk consumption could ameliorate the symptoms of diabetes. However, 
this documentation has never been officially validated by modern science. Our 
aim of the present study was to test the hypothesis that goat milk 
consumption could ameliorate abnormalities in glucose metabolism in high-
fat diet-induced diabetic rats. Materials and methods. Purified high-fat diets 
with 60% of energy derived from fat were used in this study. We prepared 4 
different isocaloric high-fat diets: (1) Goat milk-based high-fat diet (GHF; 30% 
by weight goat milk powder), (2) cow milk-based high-fat diet (CHF; 30% by 
weight cow milk powder), (3) high-fat diet (HF; lard-based), and (4) high-fat 
diet plus acarbose (HF+A; supplemented with 0.04% acarbose). Weanling male 
Sprague-Dowley rats were randomly assigned to each diet (n = 12). Results. 
After 24 weeks of feeding, fasting glucose levels, area under the curve in 
insulin tolerance tests, HbA1c levels, and total cholesterol levels were 
significantly lower in both GHF and CHF rats as compared to HF rats. AMPK 
activation in the liver and skeletal muscle was significantly higher in GHF rats 
than in HF rats. We observed that PEPCK and G6Pase mRNA expression in the 
liver was significantly lower, and HK2 mRNA expression in the skeletal muscle 
was significantly higher in GHF rats than in XXX rats. Our observations suggest 
suppressed hepatic gluconeogenesis and enhanced glucose utilization by the 
skeletal muscle in GHF rats as compared to HF rats. There was no difference in 
AMPK activation, hepatic gluconeogenesis, and glucose utilization in skeletal 
muscle when we compared CHF rats with HF rats. Additionally, no difference 
was found in the cellular signaling pathways between GHF and HF rats as well 
as between CHF and HF rats. Conclusion. The results of the present study 
agree with the documentation that goat milk consumption could ameliorate 
the symptoms of diabetes.  
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Gut Microbiota Composition and Diversity Associated with Dietary 
Intake in Korean Adults 

Hwayoung Noh 1, Hwan-Hee Jang 2, Gichang Kim 2, Semi Zouiouich 1,  
Su-yeon Cho 2, Hyeon-jeong Kim 2, Jeong-seon Kim 3, Jeong-sook Choe 2, 
Marc Gunter 1, Pietro Ferrari 1, Augustin Scalbert 1, Heinz Freisling 1 

1 Section of Nutrition and Metabolism, International Agency for Research on Cancer (IARC-WHO), 
Lyon, France 
2 National Institute of Agricultural Sciences, Rural Development Administration, Wanju, Korea 
3 Cancer Epidemiology Branch, National Cancer Center, Goyang, Korea 

Human gut microbiota could be modulated by diet, which may affect the 
status of human health and disease. This study aimed to investigate the effect 
of dietary intake at food and nutrient levels on gut microbiota composition 
and diversity and to identify specific dietary patterns associated with gut 
microbiota diversity in Korean healthy adults. This cross-sectional study 
included 223 healthy subjects aged 18ς60 years. Gut microbiota composition 
and diversity data were obtained by 16S rRNA gene sequencing of DNA 
extracted from fecal samples. Dietary intake was collected by food frequency 
questionnaires. Associations of dietary intake with taxonomic relative 
abundance and alpha-diversity of gut microbiota were evaluated by 
correlation analysis with age, sex, BMI, and smoking status as covariates. The 
pattern of gut microbiota diversity over the study population was explored by 
beta-diversity. Reduced rank regression analysis was conducted to identify 
specific dietary patterns associated with gut microbiota diversity. Higher 
intakes of vegetables, fermented legumes, plant-based protein, and dietary 
fiber were associated with a higher Firmicutes/Bacteroidetesratio (F/Bratio) 
ŀƴŘ ƘƛƎƘŜǊ ʰ-diversity of gut microbiota. Higher intake of poly-unsaturated 
fatty acid was positively associated with higher presence of Firmicutes. High 
intakes of cereal products and non-alcoholic beverages (except for coffee and 
tea) were negatively associated with the F/B ratio. Higher presence of 
Actinobacteria was related to high intake of dairy products. A dietary pattern 
characterized by high intake of vegetables, fermented legumes, multi/whole 
grains, fish, and tea and low intake of non-alcoholic beverages was associated 
ǿƛǘƘ ƘƛƎƘŜǊ ʰ-diversity and higher F/B ratio. In this study population of Korean 
adults, dietary intake was associated with gut microbiota composition and 
diversity. We also identified a specific dietary pattern associated with gut 
microbiota diversity. Whether these modulations of the gut microbiota by 
Korean dietary patterns affect host health should be investigated in future 
studies. 
  



 

Nutrients 2019 Conference  65 

NOTES 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 
  



 

66                                           Nutrients 2019 Conference 

Diet Composition, Gut Microbiome, and Obesity in Children with 
PraderςWilli Syndrome 

Sonika García-Ribera , Montse Amat-Bou , Marta Ramon-Krauel, Carles Lerin  

Sant Joan de Déu Research Institute, Sant Juan de Déu Hospital, Barcelona, Spain 

PraderςWilli Syndrome (PWS) is the most frequent cause of genetic obesity. 
Major clinical manifestations include hyperphagia, altered body composition, 
obesity, and behavioral problems. A strict supervision of the diet, including 
caloric restriction, from early ages significantly determines subsequent 
evolution. However, the role of dietary nutritional composition and the gut 
microbiome in weight control of these patients remains unclear. We studied 
the nutritional composition of the diet of a cohort of children with genetic 
diagnosis of PWS (n = 31, 19 girls, 12.0 ± 4.0 years old, BMIςSDS 1.42 ± 1.44). 
Hyperphagia was assessed with a specific questionnaire for PWS (HQ-CT), and 
nutritional analysis with a 4-day food record. Fecal samples were analyzed by 
16S sequencing to determine microbiota composition. Linear multivariate 
regression was applied to assess associations between BMIςSDS and the 
different variables, adjusting for age, sex, and caloric intake. Correlations with 
Ǝǳǘ ƳƛŎǊƻōƛƻǘŀ ǿŜǊŜ ŀǎǎŜǎǎŜŘ ǿƛǘƘ {ǇŜŀǊƳŀƴΩǎ ƴƻƴǇŀǊŀƳŜǘǊƛŎ ǘŜǎǘΦ 5ƛŜǘŀǊȅ 
macronutrient distribution in these patients was within the recommended 
range (18 ± 3 protein, 46 ± 6 carbohydrate, and 33 ± 6 fat, as percentage of 
calories). BMIςSDS was not associated with hyperphagia score (p = 0.207) or 
caloric intake (p = 0.494). Notably, BMIςSDS was significantly associated with 
percentage saturated fat intake (p = 0.003). Regarding food groups, BMIςSDS 
was strongly associated with meat (p = 0.001) and inversely with fruit intake 
(p = 0.002). The gut microbiome was characterized by high relative abundance 
of the genera Bifidobacterium (11.5 ± 5.3%) and Blautia (11.6 ± 4.7%). BMIς
SDS showed a significant direct correlation with Eubacterium (p = 0.046) and 
inverse with Alistipes (p = 0.001) and Christensenella (p = 0.001). Interestingly, 
meat intake was also directly correlated to Eubacterium (p = 0.018) and 
inversely correlated to Alistipes (p = 0.037) and Christensenella (p = 0.002) 
relative abundance. Our results suggest that limiting meat and increasing fruit 
intake could be beneficial for body weight control in children with PraderςWilli 
syndrome. 
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Drug Treatments Partially Determine the Effects of Pomegranate 
Consumption on the Gut Microbiota of Polymedicated Metabolic 
Syndrome Patients 

Adrián Cortés-Martín 1, Carlos E. Iglesias-Aguirre 1, Amparo Meoro 2,  
Maria V. Selma 1, Juan C. Espín 1 

1 Laboratory of Food & Health, Research Group on Quality, Safety and Bioactivity of Plant Foods, 
CEBAS-CSIC, Campus de Espinardo, Murcia, Spain 
2 Service of Endocrinology, Reina Sofia University Hospital, Murcia, Spain 

Gold-standard treatments (statins, antidiabetic, and hypotensive drugs) are 
used to manage the cardiovascular-associated risk in metabolic syndrome 
(MetS) patients. MetS patients harbor a gut microbiome in dysbiosis, and it is 
known that medication affects the microbiota. Pomegranate exerts in vivo 
anti-inflammatory and prebiotic effects. We aimed to evaluate the effect of a 
pomegranate extract (PE) on metabolic and inflammatory markers as well as 
on the modulation of the gut microbiota in MetS patients, and whether the 
medication could determine these effects. In a randomized, double-blind, 
placebo-controlled, and crossover trial, 54 MetS patients consumed daily 900 
mg PE or placebo for 1 month, alternating with 1 month of wash-out. A total 
of 46 serobiochemical variables were determined by automated analyzers, 17 
metabolic and inflammatory markers (P-selectin, ghrelin, etc.) by multiplex 
immunoassay kits, and the gut microbiome by Illumina MiSeq. Baseline levels 
of some markers were affected by the ǇŀǘƛŜƴǘǎΩ ƳŜŘƛŎŀǘƛƻƴΦ L/!a-1 and RBP4 
were significantly lower in patients treated with statins and antidiabetics, 
respectively; while resistin and ghrelin were higher in hypertensive-treated 
patients. The abundance of 13 microbial groups was lower in statin-treated 
patients, including Bifidobacterium and Lactococcus, whose levels increased 
after PE consumption. A total of 21 bacterial groups were lower in 
antidiabetic-treated patients, including Peptostreptococcaceae and 
Clostridiaceae, as well as Clostridium sensu stricto, whose levels decreased 
even more after PE consumption in these patients; while the levels of 
Bifidobacterium and Lactococcus increased. Finally, the microbiome of 
antihypertensive-treated patients was enriched in 20 groups that were not 
affected by PE, which otherwise increased particularly in these patients 
Gordonibacter and Lactococcus, and decreased Clostridium sensu stricto and 
Erysipelotrichaceae_incertae_sedis, among others. The gold standard 
medication also affects metabolic and inflammatory markers that are not a 
clinical target of said medication. These treatments also shape the gut 
microbiota of patients and partially determine the modulation effect of PE 
consumption. 
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MotherςOffspring Transmission of Immunoglobulins and 
Microbiota through Breast Milk in Rats 

Ignasi Azagra-Boronat, Malen Massot-Cladera, Angels Franch,  
Margarida Castell, Francisco Perez-Cano, Maria José Rodriguez-Lagunas 

Institute for Research in Nutrition and Food Safety (INSA), University of Barcelona, Barcelona, Spain 

Breast milk is the major source of energy for the breastfed infant. 
Nevertheless, it also contains bioactive compounds such as immunoglobulins 
(Ig) that cover the low production in the newborn. Moreover, it has its own 
microbiota, which promotes the colonization of the intestinal environment 
and supports the development of the immune system in the offspring. The aim 
of the present study was to establish the composition of Ig and microbiota in 
the plasma and breast milk of dams and in the plasma of pups. Moreover, the 
relationship between them in the three compartments was studied in order to 
determine how motherςoffspring transfer was produced. The animals were 
monitored during the three weeks of gestation and the first two weeks of 
lactation. At the end of this period, dams and pups were sacrificed in order to 
obtain plasma and lactic serum for the analysis of Ig by Luminex® technique 
and whole milk and cecal content to study the microbiota composition by 16S 
V3-V4 rRNA Illumina sequencing. IgG dominated in all three compartments, 
accounting for more than 85% of the Ig. Moreover, levels of IgG in milk and 
plasma of dams and pups were strongly linked because positive correlations 
between all IgG subtypes with their respective Ig in the other compartments 
were found. Conversely, the content of IgM and IgA did not show relevant 
correlations between damςmilkςpup. All three compartments shared up to 40 
genera, some of which displayed positive correlations with Ig (e.g., 
Enterococcus, Streptococcus, and Lachnoclostridium). Overall, we established 
the breast milk composition of Ig and microbiota in rats and found evidence of 
the transmission from the dam to the pup. Hence, nutritional interventions in 
the mother directed at improving the quality of Ig or microbiota of the 
breastmilk might be useful to modulate those components in the newborn. 
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Nut Consumption Correlates with ²ƻƳŜƴΩǎ /ƻƎƴƛǘƛƻƴ ŀƴŘ aƻƻŘ 

Lenore Arab 

David Geffen School of Medicine at UCLA, Los Angeles, CA, USA 

Multiple studies have shown a Mediterranean diet to be correlated with cognitive 
status and lower depression risk.  To examine whether part of this reduced risk in the 
United States is attributable to nut consumption we analyzed data on all nut and 
compared it with walnut consumption among adults living in the United States. We 
employed dietary data from a nationally representative sample of the US collected 
between the years 2005 and 2014, along with their depression scores based on PHQ-
9 self-report responses and a neurobehavioral evaluation consisting of simple 
reaction time (SRTT), symbol digit substitution (SDST), the single digit learning (SDLT), 
Story Recall (SRT) and digit-symbol substitution (DSST) tests from the same subjects. 
We characterized 26,656 participants as reporting consumption of walnuts with high 
certainty, consuming walnuts with other nuts, eating primarily other nuts, or having 
no nut consumption. After adjustment for covariates, walnut consumers showed 
lower depression scores compared to non-nut consumers. Least square mean for 
total depression score were 26% lower for walnut with high certainty consumers than 
for non-nut consumers (p < 0.0001) and the association was stronger among women 
(32%, p < 0.0001) than men (21%, p = 0.05). The significant contributors to this 
difference were due to walnut consumers reporting greater interest in doing things 
(p = 0.003), less hopelessness (p = 0.02) and feeling more energetic (p = 0.05) than 
non-nut consumers. Non nut consumers were more likely to have trouble 
concentration (p =0.02), to feel they were moving or speaking abnormally (p = 0.03) 
and to have thought they were better off dead (p = 0.002). As for their cognitive 

function, adults 20-59 years old reporting walnut consumption of an average of 10.3 
g/d required 16.4ms less time to respond on the SRTT, p = 0.03, and 0.39s less for the 
SDST, p = 0.01. SDLT scores were also significantly lower by 2.38s (p = 0.05). Similar 
results were obtained when amounts of walnut consumption were examined in trend 
analyses. Significantly better outcomes were noted in all cognitive test scores among 
those with higher walnut consumption (p < 0.01). Among adults 60 years and older, 
walnut consumers averaged 13.1 g/d, scored 7.1 percentile points higher, p = 0.03 on 
the SRT and 7.3 percentile points higher on the DSST, p = 0.05. Here also trend 
analyses indicate significant improvements in all cognitive test scores (p < 0.01) 
except for SRTT (p = 0.06) in the fully adjusted models. Conclusions: Depression 
scores were significantly lower among nut consumers and particularly walnut 
consumers as compared to non-nut consumers in this cross-sectional study of 
Americans. The difference was strongest among women, who are more likely than 
men to report higher depression scores. Significant, positive associations between 
walnut consumption and cognitive functions among all adults, regardless of age, 
gender or ethnicity suggest that daily walnut intake may be a simple beneficial dietary 
behavior. These results will be discussed in the context of recent findings in other 
populations. 
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The Role of Nuts in the Prevention and Management of Chronic 
Diseases 

Alison M. Coates 

School of Health Sciences, University of South Australia, Adelaide, Australia 

Nuts contain a range of nutrients, including antioxidant phytonutrients, 
vitamins, minerals, fiber, and unsaturated fatty acids, which are potentially 
protective against a range of chronic diseases. Epidemiological studies 
consistently report that nut consumption is associated with lower incidence of 
cardiovascular disease, coronary heart disease, stroke, and hypertension, but 
inconsistent associations have been found for nut consumption and a reduced 
incidence of type 2 diabetes mellitus. Intervention studies using a range of tree 
nuts and peanuts have found beneficial effects on many cardiovascular and 
metabolic biomarkers with effects influenced by dose, length of 
supplementation, background diet quality, and population demographics. 
There is some evidence that nuts can also reduce the incidence of non-
alcoholic fatty liver disease (NAFLD) and change the composition and function 
of the gastrointestinal microbiota, which may help to understand the 
underlying mechanisms associated with the beneficial health effects 
associated with nuts. Furthermore, there is growing interest in the potential 
of nuts to contribute to delay in cognitive decline associated with aging. This 
presentation will give an overview of the evidence to date for the role of nuts 
in the prevention and management of chronic diseases. 
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Effects of Anthocyanins Consumption on Markers of HDL Function 
in Humans 

Hassan Aboufarrag 

Quadram Institute of Bioscience, Norwich Research Park, Norfolk, UK 

The epidemiological studies, human interventions, and animal interventions 
have suggested that aƴǘƘƻŎȅŀƴƛƴǎΩ ŎƻƴǎǳƳǇǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ 
CVD and modulate the cholesterol metabolisms; however, the mechanism 
remains elusive. It was proposed that improving the atheroprotective function 
of HDL would be the mechanism by which anthocyanins would exert their 
action. Paraoxonase 1 (PON1) contributes to many atheroprotective functions 
of HDL, such as reverse transport of cholesterol and prevention of LDL from 
oxidation. PON1 activities are influenced by several factorsτmost 
importantly, diet and genetic polymorphism. The results from a nutrigenetic 
observational study identified protective genotypes of PON1 that were 
associated with increased HDL under anthocyanins consumption. However, 
the interaction between PON1 and anthocyanins consumption is relatively 
unknown. Additionally, the effects of anthocyanins on lactonase and the 
physiologically-relevant activity of PON1 have not been explored yet. 
Furthermore, the interaction between anthocyanins and PON1 genetic 
variants remains to be investigated. Therefore, the present study was 
conducted to investigate the ability of two types of anthocyanins to increase 
PON1 arylesterase and lactonase activities considering the genetic 
polymorphism of PON1 in humans. In three-arms placebo-controlled cross-
over intervention, 52 hypercholesterolemic individuals who genotyped for 
192Q/R and 55L/M genotypes were given capsules containing either bilberry 
extract or black rice extract that provided 320 mg anthocyanins/day for 28 
days. PON1 activities, HDL subspecies, and other biomarkers associated with 
HDL function and CVD were assessed in serum. PON1 activities remained 
unchanged after treatments whatever the genotype was, which consisted of 
the in vitro work. Additionally, no significant differences were observed in 
total HDL, HDL2, HDL3, ApoA1, ApoB1 or lipid profile in humans after 
anthocyanin consumption. It can be concluded that anthocyanin consumption 
did not confer a protective effect toward PON1 and HDL function biomarkers 
in vivo. The lack of effects may be due to the short duration of intervention. 
  



 

Nutrients 2019 Conference  81 

NOTES 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

  



 

82                                           Nutrients 2019 Conference 

Emodin Inhibits Histone Deacetylase (HDAC) Activity and 
Pathological Cardiac Hypertrophy 

Levi W Evans 1,2, Bradley S Ferguson 1,2,3 

1 Environmental Sciences, University of Nevada, Reno, NV, USA 
2 Department of Nutrition, University of Nevada, Reno, NV, USA 
3 Center of Biomedical Research Excellence for Molecular and Cellular Signal Transduction in the 
Cardiovascular System, University of Nevada, Reno, NV, USA 

Epigenetic modifications regulate gene expression without changing DNA 
sequence and are reversible, highlighting their preventative and therapeutic 
potential for heart failure. Recent evidence suggests that food compounds can 
reverse these stress-induced epigenetic modifications, yet few studies have 
characterized their role as epigenetic regulators of heart health. Our objective 
tested the hypothesis that Emodin, an Antraquinone found in rhubarb, 
blocked pathological cardiac hypertrophy via acetyl-histone-mediated gene 
expression changes. To test this hypothesis, neonatal rat ventricular myocytes 
όbw±aǎύ ǿŜǊŜ ǎǘƛƳǳƭŀǘŜŘ ǿƛǘƘ ǇƘŜƴȅƭŜǇƘǊƛƴŜ όt9Σ мл ˃aύ ƻǊ ǇƘƻǊōƻƭ 
myristate acetate (PMA; 50 nM) to induce receptor-mediated and 
intracellular-mediated pathological cardiac hypertrophy in the absence or 
ǇǊŜǎŜƴŎŜ ƻŦ ǾŜƘƛŎƭŜ ŎƻƴǘǊƻƭ ƻǊ 9ƳƻŘƛƴ όмл ˃aύ ŦƻǊ пу ƘƻǳǊǎΦ /Ŝƭƭǎ ǿŜǊŜ 
subsequently (1) fixed for immunostaining and cell size quantification, (2) 
lysed for protein to assess histone deacetylase (HDAC) activity and histone 
acetylation or (3) lysed for RNA to analyze transcriptome-wide changes in gene 
expression. A minimum of three experiments with an n = 3/group was 
performed and data quantified. Lastly, an animal model of angiotensin II (Ang 
II)-mediated cardiac remodeling was used to examine the preventative and 
inhibitory actions for Emodin on heart size and HDAC activity. One-way ANOVA 
ǿƛǘƘ ¢ǳƪŜȅΩǎ Ǉƻǎǘ-hoc was performed unless otherwise specified. p < 0.05 was 
considered significant. Emodin significantly blocked PE- and PMA-induced 
hypertrophy in cell culture and animals. Emodin significantly inhibited HDAC 
activity concomitant to increased histone acetylation. Lastly, Emodin reversed 
stress-induced changes in gene expression, with similar overlap observed in 
the transcriptome between Emodin and a well-studied HDAC inhibitor 
trichostatin A (TSA). Our data suggest that Emodin inhibited pathological 
cardiac hypertrophy via HDAC inhibition and increased histone acetylation, 
leading to transcriptome-wide changes in gene expression. Animal studies 
confirmed our in vitro findings, thus supporting the role for food compounds 
like Emodin as epigenetic regulators of heart health. 
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Cocoa Extract Supplementation Improves High Fat Diet-Induced 
Obesity, Hepatic Steatosis, Insulin Resistance, and Glucose 
Intolerance in Wistar Rats 
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Foods rich in polyphenols and other phenolic compounds have emerged as a 
strategy to prevent obesity and other metabolic syndrome-related diseases. 
Among them, cocoa (Theobroma cacao L.) polyphenols have been described 
as a potential therapy to mitigate metabolic syndrome-features, mainly 
attributed to putative antioxidant, hypotensive, and antidiabetic activities. 
However, the potential application of cocoa extracts as supplements for the 
control of obesity-related manifestations, such as excessive body weight gain 
or visceral adiposity, is still barely evaluated. The differences in the origin of 
the cocoa beans, the extraction methods or the methodology applied make 
the comparison among studies difficult. Moreover, the doses used in some 
trials complicate the extrapolation of the results to human studies. 
Subsequently, the mechanisms involved in the cocoa anti-obesity effects are 
poorly understood. In this study, it was proven that supplementations with 
low doses (14 and 140 mg/kg/rat) of a complete ethanolic cocoa extract for 10 
weeks are able to ameliorate different associated disturbances of metabolic 
syndrome in a diet-induced obesity (DIO) model of Wistar rats. Cocoa extract-
supplemented animals showed significantly reduced body weight gain and 
food efficiency, without differences in energy intake. Cocoa reduced 
epididymal, retroperitoneal, and subcutaneous fat accumulation, 
accompanied by a significant reduction in the adipocyte size. These effects 
were mediated by the downregulation of some adipogenesis and lipogenesis-
specific genes like Cebpa, Fasn and Adipoq. Additionally, cocoa extract 
contributed to improving insulin sensitivity (determined by the HOMA-IR 
index) and glucose tolerance. Finally, cocoa extract administration 
ameliorated the lipid profile, as it reduced the log (TAG/HDL) ratio and the 
dietary-induced liver steatosis. Current data suggest that low doses of cocoa 
supplementation may be able to counteract obesity and type-2 diabetes in a 
rodent model and envisages a possible use in the management of metabolic 
syndrome in humans. 
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Effect of the Roasting on the In Vitro Bioactivity, Phenolic, Oxylipins, 
and Fatty Acids of the Chilean Hazelnut (Gevuina avellana Mol., 
Proteaceae) 
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The roasted cotyledons of the Chilean hazelnut (Gevuina avellana, 
Proteaceae) are appreciated as snacks in Chile and Patagonia. The aim of the 
present study was to assess the fatty acid, oxylipin, and phenolic content and 
composition, as well as their bioactivity, in raw and roasted samples of the 
cotyledons. The cotyledons have a high content of lipids. The main fatty acids 
in the cotyledon oil were oleic acid and 7-hexadecenoic acid. Eight 
phytoprostanes and three phytofurans were identified and quantified. The oils 
showed antioxidant capacity determined by electron paramagnetic resonance 
(EPR), and inhibitory effect against pro-inflammatory enzymes. The roasting 
process changed the oxylipin profile of the samples. Hydroxybenzoic acid and 
hydroxycinnamic acid were the main phenolic compounds identified in the 
phenolic-enriched extracts (PEE) of the cotyledons. The PEEs presented a mild 
antioxidant effectΣ ƛƴƘƛōƛǘŜŘ ʰ-glucosidase, but neither amylase nor lipase. The 
roasting process did not affect the composition and bioactivity of the samples. 
The occurrence of oxylipins in this species is reported here for the first time. 
Chilean hazelnuts can be considered a valuable source of health-promoting 
compounds. 
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Circulating Metabolites Associated with Red Wine Consumption 

Pablo Hernández-Alonso 1,2, Christopher Papandreou 1,2, Mònica Bulló 1,2,  
Miguel Ruiz-Canela 2,3,4, Courtney Dennis 5, Amy Deik 5, Dong D. Wang 6,  
Marta Guasch-Ferré 1,2,6, Edward Yu 6, Estefanía Toledo 2,3,4, Cristina 
Razquin 2,3,4, Dolores Corella 2,7, Ramon Estruch 2,8, Emilio Ros 2,9, Montserrat 
Fitó 2,10, Fernando Arós 2,11, Miquel Fiol 2,12, Liming Liang 13, Clary B. B. Clish 5, 
Miguel A. Martínez-González 2,3,6, Frank B. Hu 5,6,14, Jordi Salas-Salvadó 1,2 

1 Sant Joan Hospital, Institut d'Investigació Sanitària Pere Virgili, Rovira i Virgili University, Reus, Spain 
2 CIBEROBN, Carlos III Health Institute, Madrid, Spain 
3 Department of Preventive Medicine and Public Health, University of Navarra, Pamplona, Spain 
4 Navarra Institute for Health Research (IdisNA), Pamplona, Spain 
5 Broad Institute of MIT and Harvard University, Cambridge, MA, USA 
6 Department of Nutrition, Harvard T.H. Chan School of Public Health, MA, USA 
7 Department of Preventive Medicine, University of Valencia, Valencia, Spain 
8 Department of Internal Medicine, 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŘƻŎǊƛƴƻƭƻƎȅ ŀƴŘ bǳǘǊƛǘƛƻƴ Lƴǎǘƛǘǳǘ ŘΩLƴǾŜǎǘƛƎŀŎƛƻƴǎ 
Biomèdiques August Pi Sunyer (IDI-BAPS), Hospital Clinic, University of Barcelona, Barcelona, Spain 
9 [ƛǇƛŘ /ƭƛƴƛŎΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŘƻŎǊƛƴƻƭƻƎȅ ŀƴŘ bǳǘǊƛǘƛƻƴ Lƴǎǘƛǘǳǘ ŘΩLƴǾŜǎǘƛƎŀŎƛƻƴǎ .ƛƻmèdiques August 
Pi Sunyer (IDI-BAPS), Hospital Clinic, University of Barcelona, Barcelona, Spain 
10 Cardiovascular and Nutrition Research Group, Institut de Recerca Hospital del Mar, Barcelona, Spain 
11 Department of Cardiology, University Hospital of Alava, Vitoria, Spain 
12 IUNICS, University of Balearic Islands and Hospital Son Espases, Palma de Mallorca, Spain 
13 Departments of Epidemiology and Statistics, Harvard T.H. Chan School of Public Health, MA, USA 
14 Department of Medicine, Brigham and WomeƴΩǎ IƻǎǇƛǘŀƭ ŀƴŘ IŀǊǾŀǊŘ aŜŘƛŎŀƭ {ŎƘƻƻƭΣ a!Σ ¦{! 

Background: The relationship between red wine (RW) consumption and metabolism 
is poorly understood. The aim of this study was to assess the circulating metabolomic 
profiles in relation to frequent RW consumption as well as the ability of a set of 
metabolites to discriminate RW consumers from nonconsumers. Methods: Cross-
sectional analysis of 1157 participants from the PREDIMED study. Subjects were 
divided according to RW consumption: nonconsumers versus consumers of >1 glass 
(100 mL/day) at baseline. Plasma metabolomics analysis was performed using two 
methods based on liquid chromatographyςmass spectrometry. Associations between 
387 identified metabolites and RW consumption were assessed using elastic net 
regression analysis, taking into consideration baseline significant covariates. Ten-
cross-validation (CV; 90% training, 10% validation) was performed, and receiver 
operating characteristic (ROC) curves were constructed in each of the validation 
datasets based on weighted models. Results: A set of 33 metabolites were selected 
at least one time in the elastic net logistic regression. Out of them, a subset of 13 
metabolites was consistently selected in all the 10 CV iterations, discriminating RW 
consumers versus nonconsumers. Based on the multimetabolite model weighted 
with the regression coefficients of metabolites and selected covariates, the area 
under the curve (AUC) was 0.82 (95% CI: 0.79ς0.86). These metabolites mainly 
consisted of lipid species (e.g., triglycerides and phosphatidylcholines), some organic 
acids, and alkaloids. Conclusion: A multimetabolite model identified in a 
Mediterranean population appeared useful in discriminating between frequent RW 
consumers and nonconsumers. Further studies are needed to assess the contribution 
of the identified metabolites in health and disease. 
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A Dietary Polysaccharide from Eucheuma cottonii Modulates the 
Inflammatory Response and Suppresses Osteoarthritis-Associated 
Cartilage Degradation in a Rat Model of Obesity 

Chun-Yu Chen, Sabri Sudirman, Heng-Wei Chang, Chun-Kai Chen,  
Zwe-Ling Kong 

National Taiwan Ocean University, Keelung, Taiwan 

Osteoarthritis (OA) is a common form of arthritis diseases, characterized by 
degeneration of articular cartilage and leading to joint dysfunction. Oral drug 
therapy seems to ameliorate some signs and symptoms of OA, but it might be 
accompanied by side effects and seem not effective for a long time. Seaweed 
has received much attention in the pharmacological field owing to its various 
biomedical properties, including the anti-inflammation, antitumor, and 
antioxidant effects. Therefore, this study investigated the ameliorative effects 
of a dietary polysaccharide from Eucheuma cottonii extract (ECE) on an 
anterior cruciate ligament transection with partial medial meniscectomy 
surgery (ACLT + MMx) to induce osteoarthritis (OA) in high-fat diet (HFD)-
induced obese rats. The male SpragueςDawley rats were fed an HFD for 12 
weeks before ACLT + MMx surgery, after which they were administered a daily 
oral gavage of saline (Sham, OB Sham, OBOA), either low-dose ECE (100 mg/kg 
body weight) or high-dose ECE (400 mg/kg body weight), or glucosamine 
sulfate as a positive control (OBOAGS; 200 mg/kg body weight) for 5 weeks. 
Treatment with ECEs decreased the body weight, triglyceride, and total 
cholesterol (TC) levels, and the TC/high-density lipoprotein (HDL)-C ratio in 
obese rats. Additionally, ECE downregulated the expression of 
proinflammatory cytokines, including tumor necrosis factor-ʰΣ ƛƴǘŜǊƭŜǳƪƛƴ-мʲΣ 
and leptin, and suppressed nuclear factor-kappa B and extracellular-signal-
regulated kinase-1/2 expression, resulting in decreased levels of matrix 
metalloproteinase (MMP)-1 and -13 and prostaglandin-E2 and attenuated 
cartilage degradation. These results demonstrated that the dietary 
polysaccharide from ECE suppressed OA development in obese rats, 
suggesting its potential efficacy as a promising candidate for OA treatment. 
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Pre-clinical Protein Screening in Bioengineered Intestinal Tubules 

Johan Garssen 1,2, Paulus Jochems 1, Harry Wichers 3, Pascale Rietveld 1,  
Jeroen van Bergenhenegouwen 1,2, Rosalinde Masereeuw 1, Renata Ariens 3,  
Shanna Bastiaan-Net 3 

1 Utrecht University, Utrecht, The Netherlands 
2 Danone Nutricia Research B.V., Utrecht, The Netherlands 
3 Wageningen University, Wageningen, The Netherlands 

The increasing world population goes hand in hand with an increase in food 
demand. Therefore, the need for sustainable nutrition grows. In the search for 
novel foods, safety and efficacy testing are of utmost importance. After oral 
ingesting, the first organ system with which there is direct interaction is the 
gastrointestinal tract. The small intestine plays a key role in the selective 
absorption and first line of defense via its epithelial barrier. For preclinical 
screening, the bioengineered intestinal tubules were developed earlier. The 
bioengineered intestinal tubules make use of Caco-2 cells cultivated on hollow 
fiber membranes under physiological relevant shear stress, resulting in the 
presence of key features of the small intestine; a 3-dimensional tube structure, 
formation of a functional epithelial barrier, differentiation in the main small 
intestinal cell types, and villi-like structures. In our model, 14 different in vitro 
digested proteins of different origins (e.g., insect, corn, and blood plasma) 
ǿŜǊŜ ǎŎǊŜŜƴŜŘΦ ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘΩǎ ǊŜŀŘȅ ōƛƻŜƴƎƛƴŜŜǊŜŘ ƛƴǘŜǎǘƛƴŀƭ ǘǳōǳƭŜǎ ǿŜǊŜ 
either exposed to only protein digest (3 h) or an barrier disruptive challenge 
(24 h) prior to protein digest (3 h) exposure. Thereafter, the leakiness of the 
Caco-2 monolayer was evaluated via inulin-FITC leakage and quantification of 
zonula occludens-1 immunostainings. Cell viability and alkaline phosphatase 
activity were determined; the latter is known to decrease the toxicity of LPS, 
and an increased activity is therefore considered beneficial. In the 
supernatant, immune modulators (e.g., IL-8 and IL-6) and nitric oxide was 
quantified as markers for inflammation and tissue repair. Here, we show the 
applicability of the bioengineered intestinal tubules as a preclinical screening 
device for novel proteins. 
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High Pressure Extraction Conditions Influence the Antibacterial and 
Bifidogenic Properties of Bioactives from the Macroalgal Species 
Laminaria hyperborea 
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Seaweeds-derived bioactives have health-promoting properties. However, 
their functionality depends on the extraction method/conditions used. The 
objectives of this study were to determine the antibacterial and bifidogenic 
potential of: (1) the whole seaweed biomass of Laminaria hyperborea (LH) and 
(2) two extracts (LH1 and LH2) generated using high pressure-assisted 
extraction methodology with water as solvent and two different combinations 
of temperature, incubation time, and LH:solvent ratio. LH was added to diluted 
feces from newly-weaned piglets at 5, 1 or 0 mg/mL. The incubation conditions 
were 39 °C for 24 h at 100 rpm with sampling at 0, 10, and 24 h. After 
centrifugation, DNA was extracted from the pellet. The experiment was 
replicated in triplicate. The log gene copy number/g digesta of bifidobacteria 
and Enterobacteriaceae were determined by quantitative PCR. Data were 
analyed by repeated-measures using PROC MIXED (SAS 9.4). Bifidobacteria 
were undetectable, and Enterobacteriaceae were reduced at 5 mg/mL LH 
compared to the 0 mg/mL (p < 0.05). LH-1 and LH-2 extracts were two-fold 
diluted from 2 mg/mL to 0.25 mg/mL and incubated with Bifidobacterium 
thermophilum (BT) or Salmonella Typhimurium (ST) for 18 h at 37 °C. Controls 
(0 mg/mL) were included. Final bacterial concentrations were determined by 
spread plating. The experiment was replicated in triplicate. Data were 
analyzed using PROC GLM (SAS 9.4). LH-1 reduced BT (1 Log colony forming 
unit (LogCFU)/mL, p < 0.05) and ST (5.2 LogCFU/mL, p < 0.05) at 2 mg/mL. LH-
н ŜȄǘǊŀŎǘ ƛƴŎǊŜŀǎŜŘ .¢ όҖлΦт [ƻƎ/C¦κƳ[, p < 0.05) at 1 and 2 mg/mL but had 
no effect on ST. In conclusion, different extraction conditions led to LH extracts 
with both improved and specific activity in vitro; LH-1 being antibacterial; and 
LH-2 being bifidogenic. 
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Role of Mediterranean Diet in the Prevention and Management of 
Obesity and Diabetes Mellitus 

Jordi Salas-Salvadó  

Human Nutrition Unit, Rovira i Virgili University, Reus, Spain and CIBER Fisiopatología de la 
Obesidad y Nutrición (CIBERobn), Instituto de Salud Carlos III (ISCIII), Madri, Spain 
 

We summarize the current scientific evidence from epidemiological studies 
and clinical trials on the relation between the MedDiet, obesity, metabolic 
syndrome and T2D, as well the possible mechanisms underlying the reported 
associations. A meta-analysis of prospective studies showed that greater 
adherence to the MedDiet was associated with a significant reduction in the 
risk of T2D. Several studies have also demonstrated and inverse association 
between the adherence to MedDiet and weigh gain or the risk of obesity. 
However, few randomized controlled trials (RCTs) have evaluated the effect of 
the MedDiet on T2D and MetS management. Results from the PREDIMED 
intervention trial showed that participants assigned to the MedDiet had a 
significant reduction in the risk of T2D and promoted the reversion of MetS. 
Some RCTs also showed the beneficial effects of the MedDiet on glycemic 
control in patients with T2D. Few studies have also evaluated in diabetic 
individuals the effect of MedDiet on diabetic complications. Since there are no 
clinical trials demonstrating that sustained weight loss over >2 years with diet 
and changes in lifestyle reduce the risk of cardiovascular disease, we have also 
designed the PREDIMED-PLUS Study, a parallel group, multi-centre, 
randomised, primary prevention trial (PREDIMED-PLUS) on men and women 
aged 55ς75 years, with overweight/obesity and MetS. The objective of the 
present research is to compare the cardiovascular effect of two interventions: 
(a) intensive weight-loss intervention on lifestyle with hypocaloric MedDiet, 
physical activity promotion, and behavioural support, (b) non intensive care 
with recommendations on MedDiet. The principal end-points are a composite 
of major hard cardiovascular events and weight loss and maintenance at long 
term. 6874 participants have been randomized and the final results will be 
available from 2020. We will present the pilot results of this trial at one year. 
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Role of the Mediterranean diet in the prevention of Alzheimer 
disease 

Emilio Ros 

Hospital Clínic, University of Barcelona, Barcelona and CIBER Fisiopatología de la Obesidad y 
Nutrición, Instituto de Salud Carlos III, Madrid, Spain  
 

We summarize the current scientific evidence from epidemiological studies 
and clinical trials on the relation between the MedDiet, obesity, metabolic 
syndrome and T2D, as well the possible mechanisms underlying the reported 
associations. A meta-analysis of prospective studies showed that greater 
adherence to the MedDiet was associated with a significant reduction in the 
risk of T2D. Several studies have also demonstrated and inverse association 
between the adherence to MedDiet and weigh gain or the risk of obesity. 
However, few randomized controlled trials (RCTs) have evaluated the effect of 
the MedDiet on T2D and MetS management. 
Results from the PREDIMED intervention trial showed that participants 
assigned to the MedDiet had a significant reduction in the risk of T2D and 
promoted the reversion of MetS. Some RCTs also showed the beneficial effects 
of the MedDiet on glycemic control in patients with T2D. Few studies have also 
evaluated in diabetic individuals the effect of MedDiet on diabetic 
complications. 
Since there are no clinical trials demonstrating that sustained weight loss 
over >2 years with diet and changes in lifestyle reduce the risk of 
cardiovascular disease, we have also designed the PREDIMED-PLUS Study, a 
parallel group, multi-centre, randomised, primary prevention trial 
(PREDIMED-PLUS) on men and women aged 55ς75 years, with 
overweight/obesity and MetS. The objective of the present research is to 
compare the cardiovascular effect of two interventions: (a) intensive weight-
loss intervention on lifestyle with hypocaloric MedDiet, physical activity 
promotion, and behavioural support, (b) non intensive care with 
recommendations on MedDiet. The principal end-points are a composite of 
major hard cardiovascular events and weight loss and maintenance at long 
term. 6874 participants have been randomized and the final results will be 
available from 2020. We will present the pilot results of this trial at one year. 
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Effects of a Mediterranean Diet Associated to a Program of Physical 
Activity and Behavioral Support on the Biomarkers of Inflammation 
of Atheroma Plaque Stability in the Vascular Wall in People with 
High Cardiovascular Risk 

Ricardo A Losno 1, Ana María Ruiz-León 1,2, Sara Castro-Barquero 1,3, Cristina 
Sierra 1,3, Miguel Camafort 1,3, Ramon Estruch 1,3, Rosa Casas 1,3 

1 Lƴǎǘƛǘǳǘ ŘΩLƴǾŜǎǘƛƎŀŎƛƽ .ƛƻƳŝŘƛŎŀ !ǳƎǳǎǘ tƛ ƛ {ǳƴȅŜǊ, Universitat de Barcelona, Barcelona, Spain 
2 Mediterranean Diet Foundation, Barcelona, Spain 
3 CIBER of Physiopathology of Obesity and Nutrition (CIBEROBN 0603), Carlos III Health Institute, 
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Background: Adherence to a Mediterranean diet pattern is associated with an 
immunomodulatory effect on the inflammatory molecules with an increase in 
serum markers of atheroma plaque stability. Aim: To assess the effect of an 
intensive weight-loss-oriented lifestyle intervention program based on a 
traditional Mediterranean diet (MD) after 1 year of intervention on 
inflammatory biomarkers of atherosclerosis and plaque vulnerability in a 
subcohort of the PREDIMED PLUS study. Methods: We selected 150 older 
ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ƻǾŜǊǿŜƛƎƘǘκƻōŜǎƛǘȅ ŀƴŘ җо ŎǊƛǘŜǊƛŀ ŦƻǊ ǘƘŜ ƳŜǘŀōƻƭƛŎ 
syndrome (MetS) from primary care centers affiliated with the Hospital Clínic 
of Barcelona. They were randomly assigned to 2 intervention groups: a 
traditional MD as the control group (CG) or an energy-restricted MD plus 
intensive lifestyle intervention group (ILI). It was a randomized field trial. At 
baseline and after 1 y, we evaluated changes on inflammatory biomarkers MMP-
9 and endothelin-1 by enzyme-linked immunosorbent assay (ELISA). Results: 
Compared to volunteers in the nonrestrictive Mediterranean diet, those who 
received a caloric-restrictive Mediterranean diet and an intensive intervention 
on lifestyle showed a higher decrease in systolic (6.2 mmHg) and diastolic (1.8 
mmHg) blood pressure, as well a reduction of 5% in triglycerides (p Ґ лΦлптύΣ 
respectively. In addition, inflammatory biomarkers related to endothelial 
dysfunction and fibrosis markers such as MMP-9 and endothelin-1 were 
reduced with a statistical significance (p < 0.05; both). Conclusion: Adherence 
to the Mediterranean diet pattern associated to a program of physical activity 
and behavioral support is associated with a decreased in serum markers of 
endothelial dysfunction, fibrosis markers, and arteriosclerosis classic markers. 
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partially supported by PI16/00381 and PI13/02184. 
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The Effects of the Mediterranean Diet on Gene Expression Related 
with Cardiovascular Disease 
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8 Department of Cardiology, University Hospital of Alava, Vitoria, Spain 
9 Department of Pharmacy and Food Science, University of Pais Vasco, Vitoria, Spain 

Introduction: A reduced incidence of coronary heart disease and mortality is 
associated with a higher adherence to a Mediterranean diet (MD). The 
signaling pathways related to atherogenesis that could be affected by the MD 
at gene levels are still unknown. Methods: A total of 285 participants in the 
PREDIMED trial were randomly assigned into 3 intervention groups: MD 
supplemented with extra-virgin olive oil (MD-EVOO) or nuts (MD-Nuts), and a 
low-fat diet (LFD). Fourteen plasma inflammatory biomarkers and high-
sensitivity C-reactive protein (hs-CRP) were determined by Luminex and 
standard enzyme-linked immunosorbent assay, respectively, at baseline and 
after 3 years. In addition, the expression of 10 genes related to atherosclerosis 
was determined by RT-PCR. Results: After 3 years, participants following one 
of the two MDs showed significantly decreased plasma levels of MCP-1 
(p < 0.001, both), MIP-мʲ όp < 0.036, both), ENA78 (p < 0.001, both), IL-мʲ 
(p < 0.05, both), IL-6 (p < 0.014, both), IL-8 (p < 0.034, both), TNF-ʰ όp < 0.047, 
both), IFN-ʴ όp < 0.027, both), and hs-CRP (p < 0.015, both), while no significant 
changes were observed in these biomarkers in the LFD group (p > 0.05), except 
for hs-CRP that showed a trend toward reduction (p = 0.066). We detected a 
significant increase (p < 0.05) in gene expression levels for TLR2 and CCR2 by 
10%, TLR6 by 10%, CCR5 and CXCR3 by 6%, and CXCR2 by 23% and after 3 y of 
LFD. Conclusions: An MD pattern decreases plasma levels of inflammatory 
molecules and avoids changes in gene expression related to atherosclerosis 
after 3 years in elderly subjects at high cardiovascular risk, while an LFD 
promotes gene expression of inflammatory markers. These results could imply 
that the MD modulates inflammation related to aging over time. 

Acknowledgments: CIBERobn is an initiative of the Instituto de Salud Carlos III. This work has been 
partially supported by AGL2009-13906-C02-02. 
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Dietary Strategies to Reduce Metabolic Syndrome 

Maria-Luz Fernandez 

University of Connecticut, Mansfield, CT, USA 

Metabolic syndrome (MetS), is a cluster of metabolic abnormalities 
characterized by central obesity, dyslipidemias, hypertension, high fasting 
glucose as well as chronic low-grade inflammation and oxidative stress. MetS 
increases the risk of heart disease by two-fold and five-fold for type-2 diabetes 
documenting a strong association to chronic disease. This condition has 
become an increasing problem in our society where about 34% of adults are 
diagnosed with MetS. In parallel with the adult situation, a significant number 
of children present lipid abnormalities and insulin resistance, which can be 
used as markers of MetS in the pediatric population. Changes in lifestyle 
including healthy dietary regimens and increased physical activity should be 
the first lines of therapy to decrease MetS. In this presentation, I will discuss 
the most recent information on successful dietary modifications that can 
improve the parameters associated with MetS. Successful dietary strategies 
include caloric restriction and weight loss, manipulation of dietary 
macronutrients (either through restriction of carbohydrates, fat, or 
enrichment in beneficial fatty acids), incorporation of functional foods and 
bioactive nutrients as well as adherence to dietary/lifestyle patterns such the 
Mediterranean diet. Together, the recent findings that will be presented, serve 
as evidence to support the therapeutic treatment of MetS through diet. 
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The Mediterranean Diet and Chronic DiseasesτResults from a 
National-Based Australian Study 

Yasmine Aridi 1, Olivia Wright 1, Eugeni Roura 2 

1 School of Human Movement and Nutrition Sciences, The University of Queensland, Brisbane, 
Australia 
2 Queensland Alliance for Agriculture and Food Innovation, St Lucia, Australia 

The Mediterranean diet (MD) has been recognised by UNESCO as one of the 
healthiest in the world. A large body of literature exists showing the beneficial 
effects of the MD diminishing the risks of various chronic diseases, such as 
cardiovascular (CVD), obesity, hypertension, diabetes, and/or cognition. Not 
surprisingly, the majority of studies was developed in Europe. In contrast, 
research studying the degree of implementation of the MD in Australia and its 
long-term effects on health has captured little attention to date. In the current 
study, we tested the hypothesis that adherence to an MD-like food pattern 
improves the healthy status of Australians. The Australian Health Survey (AHS) 
is the largest and most comprehensive health study conducted in Australia this 
century and includes the first nutrition-specific national-based study since the 
year 1995. We performed a secondary analysis of the data from the AHS aimed 
at measuring rates of adherence to the Mediterranean diet in Australian adults 
and examining the association between levels of adherence and 
noncommunicable diseases, such as diabetes, hypertension and 
ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ŘƛǎŜŀǎŜǎΦ ¢ǊƛŎƘƻǳǇƻǳƭƻǳΩǎ ǎŎƻǊŜ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘǿƻ нп Ƙ 
recalls. Results showed that out of the 9435 participants evaluated, 65% were 
in the middle tertile for MD adherence scores. Participants who were married, 
employed, of a high-socioeconomic level, nonsmokers, educated or had a 
healthy BMI and waist circumference were more likely to have higher 
adherence scores. In addition, the MD was associated with decreased levels of 
total cholesterol, LDL cholesterol, diastolic blood pressure and overall 
dyslipidaemia status. In synthesis, it would appear that adherence to the MD 
in Australia results in a protective role against CVD, possibly by improving 
serum lipid status and BP. To the best of our knowledge, these results are the 
first to assess adherence to the MD on a national level in Australia. 
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Effect of Two Healthy Diets on Vascular Endothelial Homeostasis in 
Patients with Coronary Heart Disease 

Elena M. Yubero-Serrano 1,2, Carolina Fernandez-Gandara 1,2,  
Francisco M. Gutierrez-Mariscal 1,2, Jose D. Torres-Peña 1,2,  
Gracia M. Quintana-Navarro 1,2, Oriol Rangel-Zuñiga 1,2,  
Pablo Perez-Martinez 1,2, Jose Lopez-Miranda 1,2 

1 Institute for Biomedical Research in Cordoba, Reina Sofia University Hospital, University of 
Cordoba, Cordoba, Spain 
2 CIBER Physiopathology of Obesity and Nutrition (CIBEROBN), Institute of Health Carlos III, Madrid, 
Spain 

Aims: Endothelial dysfunction is a crucial step in the development of 
atherosclerosis, its severity being a key determinant for the risk of 
cardiovascular recurrence. Diet may be an effective strategy to maintain and 
protect the endothelium, although gaps also exist regarding the best dietary 
model. The present study analyzes the long-term consumption effect of two 
healthy diets on vascular endothelial homeostasis in coronary heart disease 
(CHD) patients and whether even those with endothelial dysfunction could be 
susceptible to the benefits of this therapeutic dietary strategy. Methods: 
Twenty-four patients from the CORDIOPREV study (NCT00924937), 12 
patients with severe endothelial dysfunction (flow-mediated dilation (FMD) of 
the brachial artery 2%), and 12 patients with normal endothelial function 
(FMD > 4.5%) were randomized to follow, during one year, a Mediterranean 
diet (35% fat, 22% MUFA, and 50% carbohydrates) or a low-fat diet (28% fat, 
12% MUFA, and >55% carbohydrates). We developed in vitro studies with two 
models of endothelial cells (HUVECs and endothelial progenitor cells, EPCs) 
that were incubated with the serum of these patients. We evaluated in vitro 
mechanisms related to endothelial damage (reactive oxygen species, 
apoptosis, and senescence) and endothelial repair mechanisms (cell 
proliferation and angiogenesis). Results: Mediterranean diet reduced reactive 
oxygen species levels in patients with severe endothelial dysfunction and 
increased cellular proliferation and angiogenesis in both groups of patients. 
The low-fat diet increased endothelial damage processes regardless of 
theseverity of endothelial dysfunction. Conclusion: Mediterranean diet, but 
not a low-fat diet, could modulate endothelial function associated with a 
better balance of vascular homeostasis in CHD patients, even in those with 
severe endothelial dysfunction. This diet could be used as a therapeutic tool 
in the potential reduction of cardiovascular recurrence. 
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Lifestyle Modification in Patients with Non-Alcoholic Fatty Liver 
Disease: Results from an Italian Mediterranean-Oriented Intervention 
Study 
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Brescia, Italy 
4 AgroFood Lab, Department of Molecular and Translational Medicine; University of Brescia, Italy 
5 Health Protection Agency, ATS Brescia, Brescia, Italy 

Background. NAFLD (Non-Alcoholic Fatty Liver Disease) is the most common liver 
disorder in Western countries; lifestyle intervention is supported by clinical evidence 
as the primary therapy for the management of NAFLD. Methods. We performed a 
single single-arm intervention study in patients with NAFLD. A cohort of subjects, 
selected from general practitioners, was addressed to the Department of Medicine 
to undergo (i) liver ultrasound (US), (ii) clinical and anthropometric evaluations, (iii) 
blood tests, and (iv) to assess dietary and physical activity habits, at baseline (T0) and 
after 12 months (T12). According to the results of US, subjects were classified in two 
groups: NAFLD patients (with severe, moderate or light steatosis) and healthy 
controls (no steatosis). Patients with NAFLD were instructed by experienced 
dieticians to improve their dietary pattern according to the Mediterranean style and 
to enhance their physical activity. Instructions were reviewed and reinforced at T3, 
T6, and T9. The main objective was the regression/remission of steatosis. The study 
was supported by Brescia University 2015 Health&Wealth call [ClinicalTrials.gov 
identifier number NCT0330061]. Results. A total of 58 patients, out of 73 enrolled, 
completed the study: 26 patients (45%) downgraded their steatosis severity, and 
among them, 12 completely recovered (21%). Main changes were as follows: 

Parameter (n = 58) T0 (mean ± SD) T12 (mean ± SD) p 

Weight (Kg) 89.8 ± 19.3 87.2 ± 19.5 0.0001 
BMI (Kgm2) 31.5 ± 0.7 30.5 ± 0.7 0.0001 
WC (cm) 105 ± 2 104 ± 2 0.0793 
Cholesterol (mgdL) 207 ± 5 210 ± 5 0.2202 

HDL-cholesterol (mgdL) 50 ± 2 54 ± 2 0.0006 
Triglycerides (mgdL) 153 ± 14 127 ± 9 0.008 
ALT (UL) 41 ± 3 39 ± 3 0.2195 
AST (UL) 22 ± 2 22 ± 1 0.4252 
Glucose (mgdL) 98 ± 3 98 ± 3 0.5963 

Neither regression nor remission of steatosis was statistically correlated to decrease 
in weight and WC. Conclusions. A Mediterranean-oriented lifestyle intervention was 
effective in achieving regression or remission of steatosis in almost half of the 
patients. The improvement was independent from changes in BMI or WC. 



 

Nutrients 2019 Conference  113 

 

NOTES 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ  



 

114                                           Nutrients 2019 Conference 

Red Wine as a Cardioprotective Agent: A Comparison between the 
Two Most Consumed D.O Wines in Spain 

Susana Rey 1, David Hevia 1,2, Marina del Riego 1, Henar Muñoz 1 

1 Bioquochem SL, Research and Development Department, Llanera, Asturias, Spain 
2 Morphology and Cell Biology Department, University of Oviedo, Oviedo, Asturias, Spain 

Wine consumption has been shown to play a role in chronic disease 
prevention, especially due to its cardioprotective effects. This has been 
attributed to the complex net of antioxidants comprising mainly polyphenols, 
anthocyanins, and proanthocyanins (PAC). However, several factors in the 
winemaking process affect the content of antioxidants, thus influencing its 
health benefits. In this study, two popular Spanish wine Appellations of Origin 
were evaluated, Ribera del Duero and Rioja, to establish a comparison 
between its components and their potential cardioprotective role. Five Ribera 
del Duero and five Rioja Tempranillo wines from 2014 were collected for this 
study. Antioxidant capacity was evaluated with two methods, electrochemical 
(eBQC) and spectrophotometrical (DPPH). Polyphenols, PAC, and 
anthocyanins were measured. Finally, color density and hue were measured 
spectrophotometrically with the Sudraud method. Polyphenol and PAC 
concentration were directly correlated with the antioxidant capacity. 
Antioxidant capacity, polyphenols, and PAC were statistically higher in Ribera 
del Duero wines than in Riojas, while color density was found to be 
significantly higher for Riojas. The consumption of Spanish wines is led by Rioja 
followed by Ribera del Duero, with the former double in consumption 
compared to the latter. This preference is correlated with the higher color 
density, a good indicator of wine quality. However, the composition of Ribera 
del Duero wines is richer in phenolic bioactive compounds and so, it has a 
greater potential as a cardioprotective agent. Finally, it has been shown that 
for the determination of wine consumption benefits, the study of the 
antioxidants should be taken in account, given that they vary even within close 
geographical locations. 
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Dietary Patterns and Nutritional Adequacy and Lifestyle Factors 
among Medical Students of the University of Granada 

Blanca Riquelme Gallego 1,2, Naomi Cano Ibáñez 1,3,4, Laura Garcia Molina 1,3,4,  
Beatriz García Fontana 3,5, Aurora Bueno Cavanillas 1,3,4 

1 Department of Preventive Medicine and Public Health, University of Granada, Granada, Spain 
2 Fundacion para la Investigacion Biosanitaria de Andalucia Oriental (FIBAO), Granada, Spain 
3 Instituto de Investigacion Biosanitaria de Granada (ibs.GRANADA), Granada, Spain 
4 CIBER of Epidemiology and Public Health (CIBERESP), Carlos III Institute of Health, Madrid, Spain 
5 CIBER of Fragility and Healthy Aging (CIBERFES), Carlos III Institute of Health, Madrid, Spain 

Introduction: Overweight, obesity, and inadequate diets lead the list of 
determinants which have a greater impact on the morbidity and mortality 
caused in our environment, especially for cardiovascular disease. Current 
evidence suggests that better health practices among health care 
professionals are associated with greater frequency and confidence of patient 
counseling regarding lifestyle and diet. Objectives: To study the diet quality of 
the medical students of Granada identifying nutrient intake adequacy and 
Mediterranean adherence (MD) and to identify lifestyle factors that could be 
associated to micronutrient intake compliance. Methods: A cross-sectional 
study of eating and exercise habits was carried out in 225 medical students 
from the University of Granada, Spain. Dietary intake was obtained through a 
semi-quantitative food frequency questionnaire (FFQ) and a 24-h dietary 
recall. Nutrient intake was calculated according to the most up-to-date food 
composition tables for Spain. Ideal cardiovascular health index (CVS), MD and 
other lifestyle variables were estimated from a specific questionnaire. 
Nutrient intake adequacy was calculated using the dietary reference intakes. 
Logistic regression models were used to estimate the association between 
lifestyle factors and nutrient intake adequacy. Results: We found an adequate 
energy intake (2078.6 ± 691.8 Kcal), but mainly from total fat (41%) and 
proteins (20%) with no gender differences. The prevalence of compliance with 
recommendations was lower than 50% for A and D vitamins and calcium 
intake. After energy adjustment, women had better compliance with 
recommendations for A vitamin than men. Lower compliance with 
micronutrients recommendations was found among sedentary and obese 
students and low punctuation for CVS and MD. Conclusions: The dietary 
pattern of medical students showed a low compliance with some 
micronutrients and low diet quality. Educative and behavioral interventions 
are necessary to improve the diet quality of medical students, who will 
perform patient counseling regarding lifestyle and diet in the future. 
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Food Consumption and Lifestyle in Melanesian Adolescents in the 
Global Transition of Pacific Countries 

Olivier Galy 1, Akila Nedjar-Guerre 1, Fabrice Wacalie 1, Emilie Paufique 1,  
Guillaume Wattelez 1, Pierre-Yves Le Roux 1, Solange Ponidja 1, Paul Zongo 1,  
Christophe Serra-Mallol 2, Stéphane Frayon 1 

1 Interdisciplinary Research Laboratory in Education, EA 7483, University of New Caledonia, 
Noumea, France 
2 CERTOPτUniversity of Toulouse Jean Jaures, Toulouse, France 

Objectives: Even though tribal life is still present in the Melanesian 
community, the socioeconomic transition occurring in the Pacific region leads 
to changes in food consumption and lifestyle, leading to obesity and chronic 
diseases. The aim of this study was to understand food consumption and 
associated lifestyle parameters of Melanesian adolescents living in both urban 
and tribal areas of New Caledonia. Methods: A total of 428 Melanesian 
adolescents (11ς16 years old) participated in this study. A food frequency 
questionnaire, duration of sleep, and body composition were analyzed. Results: 
Food consumption showed a balanced consumption of vegetables (21.5 ± 11.1 
and 22.1 ± 10.9 units.weekҍ1 in R and U, respectively) regardless of place of 
living and a low fruit consumption regardless of place of living (18.7 ± 8.5 and 
18.4 ± 8.3 units.weekҍ1 in R and U, respectively). On the other hand, a high 
consumption of fats and oils (11.2 ± 12.4 and 11.5 ± 13.1 units.weekҍ1 in R and 
U, respectively); meat, fish, poultry, and eggs (14.3 ± 8.5 and 14.9 ± 8.8 
units.weekҍ1 in R and U, respectively); and sweet sugar beverages (8.1 ± 8.5 
and 9.2 ± 9.6 units.weekҍ1 in R and U, respectively) were also noted regardless 
of place of living. Sleep duration during school nights was reduced in rural 
areas. Conclusions: For the first time, data about food consumption and 
lifestyle of tribal and urban Melanesian adolescents of New Caledonia were 
gathered. While traditional food, which includes daily consumption of fruit 
ŀƴŘ ǾŜƎŜǘŀōƭŜǎΣ ƛǎ ǎǘƛƭƭ ǇŀǊǘ ƻŦ ǘǊƛōŀƭ ŀŘƻƭŜǎŎŜƴǘǎΩ ŘƛŜǘΣ ŀ ŘǊŀƳŀǘƛŎ ŎƻƴǎǳƳǇǘƛƻƴ 
of SSB, oils and fats is also present, along with a low sleep duration. Thus, 
traditional food, processed food, and lifestyle need to be understood to fight 
against obesity and chronic diseases, which are a major issue in the Pacific. 
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Determinants of Iron Status in Pregnant Women. ECLIPSES Study 

Lucia Iglesias Vázquez 1, Francisca Ruiz Diez 2, Meritxell Pallejà Millán 3, 
Susana Abajo Llama 4, Gemma March Jardi 2, Nuria Aranda Pons 1,  
Nuria Serrat Orus 2, Pilar Coronel Granado 5, Mercedes Gimeno Del Sol 5, 
Josep Basora 2, Victoria Arija Val 1 

1 Departement of Basic Medical Science, Faculty of Medicine, Rovira i Virgili University, Tarragona, 
Spain 
2 Institut Catala de la Salut, Barcelona, Spain 
3 IDIAP Jordi Gol, Barcelona, Spain 
4 Matrona Centro de Salud Embajadores, Referente Matronas DANO, Madrid, Spain 
5 Tedec-Meiji Farma, Madrid, Spain 

Background: An unbalanced iron status, whether due to iron deficiency (ID), 
anemia, iron deficiency anemia (IDA) or iron excess (hemoconcentration (Hc)) 
has detrimental effects on maternalςfetal health. We aimed to evaluate the 
effectiveness of different doses of iron supplements adjusted for initial 
hemoglobin (Hb) levels on maternal iron status and to describe the associated 
prenatal factors. Material and Methods: A total of 791 participants from the 
ECLIPSES study were randomly allocated into two groups, according to their 
initial Hb levels: stratum 1 (Hb = 110ς130 g/L, received 40 or 80 mg/d iron) 
and stratum 2 (Hb > 130 g/L, received 20 or 40 mg/d iron). Data from clinical 
history, biochemical determinations, HFE genotype, ethnic origin, diet, 
supplementation, lifestyle, and sociodemographic characteristics were 
recorded throughout gestation. Statistical analyses were performed using the 
SPSS software. Results: In stratum 1, 44.7% showed ID, 12.4% anemia, 9% IDA, 
and 7.3% Hc at the third trimester, while in stratum 2, the percentages were 
67.7%, 10%, 9.4%, and 19.4%, respectively. In stratum 1, the use of 40 mg/d 
instead of 80 mg/d doubled the risk of ID, while the increasing initial levels of 
serum ferritin (SF) protected against ID, anemia, and IDA. In stratum 2, initial 
SF and middleςhigh socioeconomic status protected against anemia and IDA. 
The lower dose of iron reduced the risk of Hc (p = 0.033), while the H63D 
mutation of HFE gene increased it (p = 0.030). Conclusions: High doses of iron 
increase iron stores without differences on risk of anemia and IDA at the third 
trimester, when initial Hb levels are 110ς130 g/L, while low doses reduce the 
risk of Hc without increasing ID or anemia, when they are >130 g/L. Maternal 
iron status early in pregnancy has a great influence on it in the last months; 
therefore, having early data of Hb, SF, and HFE mutations could help to 
prescribe the appropriate doses of iron supplements. 
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Determination of the Effect of Maternal Iodine Status on Newborns 

Tulay Sonmez, Ayla Gulden Pekcan  

Hasan Kalyoncu Faculty of Health Sciences University Department of Nutrition and Dietetics, 
Lahore, Pakistan 

Iodine deficiency disorders (IDD) are an important public health problem in 
many countries with negative consequences, especially in pregnant and 
lactating women and children. The aim of this study was to determine the 
iodine status of pregnant women and newborns. This research was based on 
a descriptive, cross-sectional study, conducted on 60 pregnant women and 
newborns. Demographic characteristics and anthropometric measurements 
were assessed, spot urine samples were collected, and urinary iodine 
excretions were determined. Mean (±SD) age of women was 26.5 ± 4.8 years. 
Out of the total, 73.3% of pregnant women were consuming iodized salt. 
Maternal mean urinary iodine concentration (UIC) was 163.4 ± 79.6 mcg/L 
(iodized salt consuming women (ISCW): 192.9 ± 71.1; and noniodized salt 
consuming women (NISCW): 82.3 ± 29.8 mcg/L, p = 0.000, p < 0.05). Mean UIC 
of the newborns was 113.5 ± 44.9 mcg/L (newborns of ISCW: 129.3 ± 41.4 and 
newborns of NISCW: 70.2 ± 16.6 mcg/L; p = 0.000, p < 0.05). It was found that 
3.3% of pregnant women had severe iodine deficiency (50 mcg/L), 16.7% had 
moderate deficiency (50ς99 mcg/L), 21.7% had mild deficiency (100ς149 
mcg/L), 50.0% had adequate levels of iodine (150ς249 mcg/L), and 8.3% 
excessive iodine (250ς499 mcg/L). In the newborn, deficiency, adequacy, and 
excess levels were found to be 33.3%, 63.3%, and 3.3%, respectively. Mean 
body weight of the newborns of the pregnant women with severe urinary 
iodine excretion was 2200.0 ± 282.8 grams, while it was 3308.0 ± 384.8 and 
3450.0 ± 70.7 grams for the infants of pregnant women with adequate and 
excessive urinary iodine excretion (p = 0.005, p < 0.05, respectively). Height, 
head circumference, and body mass index (BMI) of newborns of ISCW were 
higher than those of NISCW (p = 0.000, p = 0.001, p = 0.04, p < 0.05). National 
programs for the prevention of IDD should be implemented and monitored 
effectively. 
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Making Old Brains Young Again: The Benefits of Resveratrol on 
Cerebrovascular Function and Cognition 

Rachel Wong 1,2, Jay Jay Thaung Zaw 1, Peter Howe 1,2 

1 University of Newcastle, Callaghan, Australia 
2 University of Southern Queensland, Toowoomba, Australia 

Ageing and microvascular dysfunction can lead to impairment of 
cerebrovascular function, resulting in reduced perfusion, which may 
accelerate cognitive decline. We have previously reviewed the implications of 
impaired working memory on everyday functioning for type-2 diabetes adults; 
namely the importance of working memory for self-management behaviours 
of their disease in this population. We have built a body of evidence that 
resveratrol, a phytoestrogen present in grapes and berries, can improve 
cerebrovascular function and cognitive performance in populations at-risk of 
dementia, viz. postmenopausal women and adults with diabetes, offering a 
potential novel approach to assist with healthy ageing. Our group determined 
the dose-response relationship of four doses of resveratrol (0, 75, 150 and 300 
mg) on cerebrovascular responsiveness and cognitive function in adults with 
type-2 diabetes. This was proceeded by a 14-week evaluation of a modest 
dose resveratrol supplementation in women after menopause, as they are at 
heightened risk for dementia. Compared to placebo, resveratrol 
supplementation (2 × 75 mg/day) augmented cerebrovascular responsiveness 
that was accompanied by improvement in cognitive performance and 
boosting of overall well-being. In this paper, we present the findings of the 
RESHAW (Resveratrol Supporting Healthy Ageing In Women) study, which is 
the largest (140 participants) and longest (2 years) randomised crossover trial 
of resveratrol supplementation undertaken in postmenopausal women. It is 
designed to confirm our earlier evidence of cerebrovascular and cognitive 
benefits of low dose resveratrol supplementation in this population. 
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The Favorable Impact of Dietary Fibre Intake on Body Composition 
in Older Adults Is Independent of Physical Activity Habits 

Diego Montiel-Rojas 1, Fawzi Kadi 1, Andreas Nilsson 1, Aurelia Santoro 2,  
Claudio Franceschi 2, Agnes Berendsen 3, Edith Feskens 3, Lisette De groot 3, 
Olga Surala 4, Barbara Pietruszka 4, Amy Jennigs 5, Rachel Gillings 5,  
Nathalie Meunier 6, Elodie Caumon 6 

1 School of Health Sciences, Orebro University, Orebro, Sweden 
2 Department of Experimental, Diagnostic and Specialty Medicine, Alma Mater Studiorum,  
University of Bologna, Bologna, Italy 
3 Wageningen University and Research, Wageningen, The Netherlands 
4 Department of Human Nutrition, Warsaw University of Life SciencesτSGGW, Warsaw, Poland 
5 Norwich Medical School, University of East Anglia, Norwich, UK 
6 CHU Clermont-Ferrand, Clermont-Ferrand, France 

Fibre-rich diets have the potential to readily influence age-related changes in 
body composition, including loss of muscle mass and increased fat mass, which 
together lead to adverse effects on physical function. However, a paucity of 
data is available about the impact of dietary fibres specifically in the older 
population. Therefore, we aimed to determine the specific impact of dietary 
fibre intake on muscle mass and fat mass in a large cohort of European older 
adults, while considering other dietary qualities and physical activity (PA) 
habits. METHODS: A total of 1009 European older adults (mean age 71 ± 4 
years, 57.3% female) were recruited from five European study centres. Dietary 
intake including fibre intake was assessed using food records. Body 
composition (skeletal muscle mass index (SMI), total and central fat mass) was 
assessed using dual-energy X-ray absorptiometry. Generalized linear models 
stratified by sex were used to examine effects on body composition outcomes 
across tertiles of fibre intake adjusted by total energy intake, protein intake, 
adherence to healthy diet, and PA guidelines. RESULTS: In both sexes, a higher 
fibre intake was significantly (p < 0.05) linked to higher SMI, lower total fat 
mass and central fat mass, regardless of other dietary variables. Importantly, 
the favourable impact of fibres remained even after accounting for adherence 
to PA guidelines. In addition, a higher fibre intake was significantly (p < 0.05) 
associated with a lower fat-to-muscle mass ratio (Central fat/SMI). 
CONCLUSION: This study suggests a favourable fibre-specific effect on major 
determinants of body composition in older adults that is independent of other 
dietary habits and health-enhancing PA. This implies that simply meeting 
guidelines for fibre intake can mitigate age-related decline in muscle mass and 
accumulation of adipose tissue. 
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Vitamins B6, Folates, and B12 Intake and Risk for Frailty among 
Community-Dwellers from the Three-City-Bordeaux Cohort 

Catherine Féart 1, Mélanie Le Goff 1, Hermine Pellay 1, Berna Rahi 2,  
Catherine Helmer 1, Jean-François Dartigues 1, Maturin Tabue-Teguo 1 

1 INSERM U1219, Bordeaux University, Bordeaux, France 
2 Lebanese American University of Beyrouth, Beirut and Byblos, Lebanon 

Introduction. As a modifiable factor, nutrition could be considered as a 
relevant preventive strategy for frailty. Several associations have been 
suggested between nutrients (proteins, and vitamins D and E, for instance) and 
a lower risk for frailty. A single Spanish study so far has investigated the 
relationship between dietary vitamins B (B6, folates or B12) and the 5-y risk of 
frailty. The aim of the present study was to test this association among French 
older adults. Methods. The sample was constituted of 1028 nonfrail older 
adults (73.2 years old on average) enrolled in the Bordeaux-Three-City cohort, 
and re-examined for frailty up to 15 y later. The frailty was assessed by the 
Fried criteria (3 out of 5 among weakness, slowness, low energy expenditure, 
unintentional weight loss, and chronic fatigue). Dietary intakes of vitamins B 
(B6, folates and B12) were recorded at baseline using a 24-h dietary recall. The 
associations between the dietary consumption of vitamins B on risk for frailty 
were adjusted for age, sex, educational level, smoking, comorbidities, 
polypharmacy, and energy intake. Results. The studied sample mainly 
constituted of women (66%). Over a mean duration of 14.4 y, frailty was 
identified among 425 participants. The lowest dietary intake of vitamins B6 
and B12 was not associated with the risk for frailty over time. Regarding folates 
intake, the lowest consumption (less than 210 µg/d) was associated with a 
higher risk for frailty (HR = 1.44; IC95% 1.11ς1.87) compared with a higher 
consumption (over 313 µg/d). This result was virtually unchanged after 
adjustment for B6 and B12 intakes (HR = 1.54, IC95% 1.17ς2.04, P-global = 
0.008). Conclusion. A lowest dietary folate intake, whatever the vitamins B6 
and B12 intakes, was associated with a 44% higher risk for frailty among French 
older community-dwellers over time. Older adults with the lowest folate 
intakes should be considered as a relevant target for frailty prevention.  
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The Naturally Occurring Antioxidant Lipoic Acid Modulates 
Monocyte and Macrophage Function in Multiple Sclerosis 

Sonemany Salinthone 1, Sarah Fiedler 2 

1 Department of Neurology, Oregon Health & Science University, Portland, OR, USA 
2 VA Portland Health Care System, Portland, OR, USA 

Activation of peripheral monocytes and CNS macrophage-related cells is 
important in the pathogenesis of multiple sclerosis (MS). Macrophages 
respond to CNS chemokines, produce mediators that promote demyelination, 
are involved in degradation of myelin sheathes, and contribute to lesion 
formation. Supplementation with the antioxidant lipoic acid (LA) reduces 
disease severity in a murine model of MS. Administration in MS subjects 
reduces brain atrophy compared to placebo. To advance LA into clinical use, 
its mechanism of action must be elucidated. We have shown that LA has 
immunomodulatory effects, including inhibition of monocyte migration. LA 
also activates the nuclear factor erythroid 2-related factor 2 (Nrf2) pathway. 
We hypothesize that LA has direct effects on peripheral monocytes and 
downstream effects on CNS resident and infiltrating macrophages via Nrf2 
signaling. We cultured human monocytes and monocyte-derived 
macrophages (MDM) to polarize toward an MS-like phenotype, in the 
presence and absence of LA. We subsequently used ELISAs to measure 
production of IL-6, IL-мʲΣ ŀƴŘ ¢bC-ʰΣ ŎȅǘƻƪƛƴŜǎ ǘƘŀǘ ŀǊŜ ǇǊŜǎŜƴǘ ŀǘ ŜƭŜǾŀǘŜŘ 
levels in active MS lesions, as well as inflammatory and Nrf2-associated 
biomolecules (COX-2, prostaglandins, and heme-oxygenase 1 (HO-1)). Pre-
treatment with LA blocked (LPS/IFN-  ɹpolarized) production of TNF-ʰ ŀƴŘ L[-6 
in both monocytes and MDM, and IL-мʲ ƛƴ ƳƻƴƻŎȅǘŜǎΦ LƴƘƛōƛǘƛƻƴ ǿŀǎ ƳƻǊŜ 
robust in MDM. The effects of LA on COX-2 and prostaglandins were more 
nuanced, with stimulation of COX-2, PGE2, and PGI production at low LA 
concentration in monocytes. Conversely, LA blocked prostaglandin production 
in polarized MDM. LA treatment increased HO-1 in both monocytes and MDM 
in cells that were not polarized. Finally, in phagocytosis assays, LA reduced the 
percentage of phagocytic monocytes and MDM. Collectively, these data show 
that LA alters Nrf2-associated signaling and may provide protection against MS 
by differential modulation of monocyte and macrophage function. 
 
  




































































































































































































































































































