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Modulating the human gut microbiome for improved health 

 – is there a role for wine?  



The human gut microbiome 
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Gut microbiota and essential organ within the human system  

– we have become an ecosystem 

The human gut microbiome 





Gut microbiota and systemic health 
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Barilla Centre for Food Nutrition: Double Pyramid: healthy food for people,  

sustainable food for the planet 

http://www.barillacfn.com/en/position-paper/pp-doppia-piramide-alimentazione/  

INRAN, FAO Double Pyramid 

Dietary patterns – Mediterranean diet 
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“Conslusions: Adherence to an MD pattern is associated with better HRQL. The 

association is stronger with mental health than with physical health. Dietary total 

antioxidant and fibre content independently explain this relationship”.  



Calorie restricted & traditional diets increase life-

span and protect against age-associated disease 

•Average life span: Okinawa, 

83.8 years; Japan 82.3 years, 

US 78.9 years 

 

•Traditional Japanese diet: high 

in vegetables, fruit, soy, fish, 

fibre 

 

•Low calorie intake, negative 

energy balance at young age,  

little weight gain with age, life-

long low BMI, low risk of age 

associated diseases contribute 

to longevity in Okinawans 

Wilcox et al., 2008 Ann NY Acad Sci 



Bioactivity of plant based foods against 

CVD involves the gut microbiota 

 

• EPIC-elderly study: (74,607 healthy over 60 year olds (no history of CVD, 
stroke, or cancer) 

– greater adherence to a plant based (Mediterranean diet) in elders was 
associated with lower all-cause mortality (Bamia et al., 2006 Pub Hlth 
Nutr.) 

 

• Boyd Orr cohort: having a vegetable rich diet in childhood was associated 
with healthy diet in old age (Maynard et al., 2005 Eur J Pub Hlth) 

 

• Diets rich in whole plant foods protect against the diseases of old age 
especially CVD and may promote longevity and healthy ageing 

 

• Dietary fibre includes fermentable carbohydrates and prebiotics which 
can modulate the composition and activity of the gut microbiota and 90% of 
dietary plant polyphenols reach the colon 

 



Impact of traditional diets rich in fiber on colonic fermentation 

Proximal colon 
~ saccharolytic 
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Modified from George Macfarlane 



Impact of Western style diet on colonic fermentation  
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Human diet shaped our closely co-

evolved human:microbe ecosystem 

 Dietary evolution 

•Neolithic times: ~10,000 yrs BP (birth of agriculture) 

 

•Agricultural/Industrial revolutions: Late 18th and early 19th century 

 

•Green revolution: Over the last 70 yrs (Western-style diet) 

 

Human microbiome  
evolution 



Estimated daily fiber intake in Palaeolithic 

/Traditional diets and Modern diet 

 

Dietary pattern Fiber content  

Palaeolithic diet first reported in 1985 (Eaton SB) 45.7g 

Palaeolithic diet modified in 1990 (Eaton SB) >100g 

Palaeolithic diet reported in 1996/1997 (Eaton SB) 104g 

Rural Chinese diet 77g 

Rural African diet 120g 

Current US diet 10-20g 

Recommended fiber content in US 25-38g 

Current UK diet 12g 

Recommended fiber content in UK 18g   

(Tuohy et al. Current Pharmaceutical Design, 2009) 



Total polyphenols  

(catechin equivalents, mg/100 g) 

Redrawn from: Mattivi F., Dietas Mediterráneas: La evidencia científica, 2004, 99-111 
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Microbiota modulation  - in vitro  

faecal batch cultures 
 

•4 commercial apples 

•Simulated gastric and small intestinal digestion 

•Fermentation pH and temperature controlled anaerobic 

faecal batch cultures 

•FISH microbial enumeration 

•Profile of microbial polyphenol catabolites 

 



In vitro bifidogenic effect of 

apples 

Change in bifidobacteria over 24 h (FISH)
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Targeting Microbiota Polyphenol 

metabolism 

• Targeted MS based quantitative metabolite analysis 

 

•139 fruit polyphenols 

 

•UPLC/QqQ-MS/MS 

 

•Modified to accurately quantitify about 150 common fruit polyphenols  

and their catabolites 



Polyphenols/Catabolites after 24h apple faecal fermentation (n=3) 
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Polyphenols/Catabolites after 24h apple faecal fermentations (n=3)
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Measuring the effect of apples (2 per day) 

on the gut microbiome and heart health. 

...from Trentino with love! 



Effect of apples consumption on lipid levels, gut health and vascular 
function in a group of 40 hypercholesterolemic subjects. 
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Biological samples 

 
•Blood 
•Urine 
•Faecal sample 

Measurements 
•anthropometrical  
•% body fat composition,  
•blood pressure,  
•vascular stiffness (pulse wave analysis, PWA)  
•and vascular reactivity (laser Doppler imaging, LDI).  

Athanasios Koutsos,  
Joint PhD student 



















American Journal of Clinical Nutrition, 2012 
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Summary 

  

• Gut microbiota: an important contributor to human health and disease 

 

• Microbiota modification by diet: foods and compounds which comprise a 
large part of the Mediterranean diet, foods rich in fiber and polyphenols 
influence both the relative composition and metabolic output of the gut 
microbiota 

 

• Wine, a distinctive part of the Mediterranean diet is rich in polyphenols, 
many of which are antioxidants, escape digestion in the upper gut, and are 
rendered biologically available and/or biologically active by the gut microbiota 

 

• Red wine and red wine polyphenols appear to have a direct effect on 
relative abundance of bacteria within the gut, increasing beneficial 
microorganisms 

 

• Red wine microbiota modulation occurs in parallel with improvements in 
markers of metabolic health. 

 

• Wine:microbiota interactions may be involved the observed protection 
from chronic disease associated with modest wine intake 

 

 



Fondazione Edmund Mach 
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