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Number of publications in pubmed on gut 

brain axis over the past 30 years 

0

50

100

150

200

250

300

350

N
u

m
b

e
r 

o
f 

p
u

b
li

ca
ti

o
n

s 

Year 

• 1382 publications in total 

• 325 publications in 2017 

• Exponential increase 

 Emerging topic 



Current ILSI Europe Scientific Portfolio 

 



Calder et al., 2017 Ageing Research 
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Schematic representation  

of the gut brain axis 
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• Defence machinery to fight pathogens 

• Key role in regulating homeostasis 

 part of fundamental physiological processes  

and a close crosstalk with other body systems 

• An unhealthy gut contributes  
to a wide range of diseases 

• The gut microbiota plays a major 
role in gastrointestinal health 

 

• Controller of basic 
homeostatic processes 

• Coordinates the responses to 
internal and external threats 

 Ensures survival of the 
organism  

 



Gut related activities 

• 12 Activities 

• 3 Workshops 

• 9 Publications 
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• An unhealthy gut contributes  
to a wide range of diseases 

• The gut microbiota plays a major 
role in gastrointestinal health 

171 Experts 
16 Countries  



Intestinal 
Barrier 

Health Benefits of 
Prebiotics and 
Probiotics 

Mechanistic Insights into 
Functions of Prebiotics  
and Probiotics 

Gut Microbial Composition 
and Metabolism 

Gut related activities 

Beneficial health effects have been reported on 
consumption of specific prebiotic or probiotic food 
products/ingredients/supplements. 

Evaluation of the evidence for prebiotics and 
probiotics’ functionality in several areas of 
application like inflammatory conditions or 
metabolism and energy homeostasis 

http://www.ilsi.org/Europe/Pages/ViewItemDetails.aspx?WebId=84D7FA4A-0FD5-40CD-A49A-2DA6FCDFD654&ListId=0348EB34-DF85-49DD-9ADE-77ED136643F1&ItemID=339
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Gut Microbial Composition and Metabolism 

Stakeholder Workshop, on 3-4 December 2015 

• Gut microbiota metabolism extends metabolic flexibility of host  

to process a wide range of substrates 

• Microbial metabolites of nutrients and non-nutrients can be important cell signaling 

molecules (SCFA, bile acids) and have impacts on health (SCFA, TMA, phenolics)  

• Large inter-individual variation in microbiota  potential consequences for 

metabolism of dietary compounds and health 

 



Mechanistic Insights into Functions of 

Prebiotics and Probiotics 

Mechanisms of Probiotic 

Action 

• Investigate and evaluate current 

knowledge about the mechanisms of 

probiotic action 

• Link health benefit, physiological 

function and probiotic mechanism; 

  

 

Structure-Function Relation of 

Prebiotics 

• Prediction how a specific core structure 

of a carbohydrate compound impacts 

the gut microbiota, and subsequently 

the host  

 This activity is a first step in defining 

structure-function relations  

 
Molecularmechanism of cross-talk at mucosal level

Cellularresponses in the mucosa (local)

Cellular/ physiology effect in host (mucosal and systemic)

Clinical benefit (meta-analysis)
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Oligofructose 

(Frub21)nFrub21aGlc 

Soy oligosaccharides 

(Gala1→6)1-3Glca12bFru 

Galacto-oligosaccharides 

(Galb1→4/6)nGlc 

Acetate 

Propionate 

Butyrate 

Rastall, 2017 Designing next generation prebiotics for lifelong health?  

Presentation at IPC2017 



Immune system related activities 

• 10 Activities 

• 2 Workshops 

• 9 Publications 
Nutrition 

Brain 

Gut 
Immune 
system 

153 Experts 

18 Countries  

• Defence machinery to fight pathogens 

• Key role in regulating homeostasis 

 part of fundamental physiological processes  

and a close crosstalk with other body systems 



Immune system  

related activities 

Understanding the complexity of 

the immune system and its role in 

maintaining health 

Understanding the impact of nutrition on 

immune functions 

Understanding the health relevance 

of immune modulation and the role of 

nutrition 



• Characterised by raised concentrations of  

inflammatory markers in the systemic circulation 

• Pathological feature of a wide range of  

chronic disease conditions:  
 Metabolic syndrome (MetS);  

 Non-alcoholic fatty liver disease (NAFLD);  

 Type 2 diabetes mellitus (T2DM); 

 Chronic kidney disease  (CKD); 

 Cardiovascular disease (CVD); 

 Cognitive decline. 

Aroor et al.,2013 Metabolism 62(11):1543–1552 

Low-grade inflammation 



• Highlighted the importance of low-grade inflammation in health and disease; 

• Reviewed and interpreted the extensive literature on the dietary modulation of low-

grade inflammation by macronutrients, micronutrients and non-nutrients  

(such as fibre and other plant bio-actives); 

• Provided a comprehensive overview of the hierarchy of  

inflammatory markers as biomarkers of risk of the metabolic  

syndrome, diabetes, cardiovascular disease, cognitive and  

gut health; 

• Focused on issues relevant to the translation of research  

findings into health claims. 

In collaboration with ILSI 

Brazil, ILSI North America,  

ILSI Southeast Asia Region 

Workshops Attendance 

 Controlling inflammation a key future preventative  
and therapeutic target 



• Explains the nature of chronic low-grade  
inflammation in the context of overweight  
and obesity;  

• Describes the factors that might influence 
it, in particular those related to diet. 

• Focus on the latest research findings in  
the areas of inflammation and cardio- 

metabolic, cognitive and gut health,  
• Reviews how early-life nutrition as well as 

the macronutrient and plant bioactive  
composition of the adult diet influence  

inflammatory processes. 

Low-grade inflammation and diet 



Immune system  

related activities 

Understanding the complexity of 

the immune system and its role in 

maintaining health 

Understanding immune modulation 

across lifespan  

Understanding the impact of nutrition on 

immune functions 

Understanding the health relevance 

of immune modulation and the role of 

nutrition 



Low Grade Inflammation mediated alteration 

of brain functions 

• Pro-inflammatory cytokines potently 

modulate the activity of the neuro-

endocrine system  chronic 

inflammation could result into 
dysregulation of the HPA axis  

• Pro-inflammatory cytokines 

significantly modulate neural 

plasticity and neurogenesis 

• Pro-inflammatory cytokines have 

potent effects on neurotransmitter 

metabolism and function 

 

Calder et al., 2017 Ageing Research Reviews 40: 95–119    



Brain related activities 

Nutrition 

Brain 

Gut 
Immune 
system 

91 Experts 

14 Countries  

• 7 Activities 

• 4 Workshops 

• 10 Publications 

• Controller of basic 
homeostatic processes 

• Coordinates the responses to 
internal and external threats 

 Ensures survival of the 
organism  

 



Impact of nutrition on 
cognition and behaviour 
in childhood 

Examination of measures, 
techniques and tests for 
assessing effects of food 
and nutrients. 

Workshop Series  

‘Nutrition for the Ageing Brain’ 

Plant-Based ingredients and 
cognitive performance 

Food Component Interactions 
and Brain Functions 

Brain related activities 



Vulnerabilities Mechanisms 

Dietary Interventions 

Nutrition for the Ageing Brain Workshops 

Non-Communicable Diseases 

Gut Microbiota 

Early-Life Stress 

Epigenetics 

Miquel S. et al, Ageing Research Reviews 42 (2018): 40-55. 

Neurogenesis 

Proteostasis 

Oxidative Stress 

miRNAs 

Amino Acids Polyphenols 

N-3 PUFAs 
Multinutrients 

http://www.sciencedirect.com/science/article/pii/S1568163717302064
http://www.sciencedirect.com/science/article/pii/S1568163717302064
http://www.sciencedirect.com/science/article/pii/S1568163717302064


Upcoming 3rd Workshop  
‘Nutrition for the Ageing Brain: Moving Towards Clinical Applications’  
30 – 31 August 2018, Madrid, ES 

Objectives 

1. Debate the potential for maintaining cognitive function through dietary intake. 

2. Focus on clinical aspects and novel strategies developed to determine whether  
diet and nutrients have efficacy in individuals affected by cognitive decline. 

Main themes 

• Impact of nutrition on brain functions using neuroimaging technologies; 

• Microbiome and immune status: impact on brain function; 

• Biomarkers of food intake and cognitive health; 

• Sleep deprivation: effects on diet and cognitive performance; 

• New methodologies applied to dementia and how nutrition  

could play a role. 

Nutrition for the Ageing Brain Workshops New 

Academia  57% Industry 

  34% 

Governmental body 9% 

Workshops Attendance 



In brief: Research from gut to brain 

 

Ageing 

Brain 

Gut 
Immune 
system 

Nutrition 

Brain 

Gut 
Immune 
system 

Shift in focus 

? ? 

? 



In brief: Research from gut to brain 



In brief: Research from gut to brain 



Outlook: The Ageing Gut 

Derived from ILSI Europe’s Emerging Issue Process 
1100 Stakeholders 

Start in Q3/4 2018 

Jašarević et al., 2016  Philos Trans R Soc Lond B Biol Sci. 371(1688) 



Thank you. 61 Member Companies in 2017 



www.ilsi.eu 

 


