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Foodome - a new discipline that studies the food and nutrition domains 
through the application and integration of advanced -omics technologies to 
improve well-being, health and knowledge

The complex
foodome include
>25,000 substances
that make up the 
human diet



Validated biomarkers of
biological aging are required
to match intervention to 
each person’s distinct genetic
and environmental context
and thereby optimize
individual healthy life span

Science Nov 2021
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FOOD AS MEDICINE

• Sulforaphane (broccoli)
• Curcumin (tumeric)
• Antocyanins (berries)
• Flavonoids (red fruits)
• Quercetin (apple )
• Cinnamaldehyde (cinnamon)
• Rhizome (ginger)

Target transcription factors involved
in inflammation and oxidative stress





Broccoli sprout 
extract

Broccoli sprout 
extractSulforaphane improves glucose 

tolerance by a magnitude similar 
to that of metformin

2017



FOOD AS MEDICINE

Nitric oxide

Nitrates (radish, beetroot, spinach) 



Proton pump inhibitors



Nitric oxide

FOOD AS MEDICINE

• Quercetin (apple)
• Curcumin (tumeric)
• Fisetin (strawberries)
• Epigallocaechin (green tea)
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EBioMedicine 2018

Of 10 flavonoids tested, fisetin was the 
most potent senolytic



Nitric oxide

FOOD AS MEDICINE

• Fibers
• Prebiotics (soybeans, wheat)
• Soy food (tofu, soy milk)
• Polyphenols (grape, coffee, berries)
• Urolithin (berries, pomegranate)





Lack of Microbial Biodiversity in Advanced Chronic Kidney Disease

Prof Paul Shiels and Hannah Craven, Glasgow 

Erlandsson, Craven et al  2021

eGFR 15-60 ml/min eGFR < 15 ml/min

Biofilms and Microbiomes (2021)7:20



Science 366;444:2019

Intimate connections exist between microbiota and organ function

The industrialized microbiota has never before
during evolution been experienced by Homo Sapiens



Processed Food – the Key Hallmark of Western Diet
March 2021

Aug 2019



June 22 2021

Those at high socioeconomic position possess more circulatory 
salutogenic bacteria



Hunting and gathering Ancient agriculture Modern Western diet
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With fermentation you invite the 
microbes you want and don’t let
in the ones you do not want.

alkyl catechols



August 2021



Mafra et al 2021



Microbial metabolites:
TMAO; trimethylamine N-oxide
PAG; phenylacetylglutamine



JAMA, 2019

Circ Res 2015

An obligatory role for gut microbes in TMAO formation

• TMAO is produced from 
food rich in choline and L-
carnitine
• TMAO is atherogenic, pro-
thrombotic and inflammatory 
• Red meat is particularly 
high in L-carnitine
• Red meat shift the gut 
microbiome to produce more 
TMA (precursor of TMAO)
• Red meat reduce the ability 
of kidneys to excrete TMAO



The Aim of ”Food as medicine” is the Generalized Application of
Personalized Nutrition Based on Solid Scientific Support

Nutritionists create food from bioactive nutrients

Environmentally unsustainable 
ingredients are excluded 

Solid scientific identification of bioactive nutrients



EAT-Lancet Commission

Food is the single strongest lever to 
optimize human health and 
environmental sustainability



Global
Red meat

Starchy vegetables

Eggs



The Aim of ”Food as medicine” is the Generalized Application of
Personalized Nutrition Based on Solid Scientific Support

Nutritionists create food from bioactive nutrients

Food influencers and chef´s create cook books and menues 

Environmentally unsustainable 
ingredients are excluded 

Chronic
Kidney 
Disease

Commercially available grocery bags with 
tailor-made nutritional ingredients

Solid scientific identification of bioactive nutrients



Chronic
Kidney 
Disease

Vision for the Future: Grocery Bags Based on 
Patients Individual “Foodome” 
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Bioactive nutrients 
that benefit health 
and/or counteract the 
negative effects of 
drug treatment on 
gut microbiota



Clin Micribiol Infect 2016

Gut 2016



What did He Say?

Evidence imply that
bioactive nutrients have a 
beneficial effect on the risk 
factor profile in CKD

The aim of ”Food as medicine” 
is the generalized application
of personalized nutrition with a 
solid scientific support behind
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The Aim of ”Food as medicine” is the Generalized Application of
Personalized Nutrition Based on Solid Scientific Support

Nutritionists create food from bioactive nutrients

Food influencers and chef´s create cook books and menues 

Environmentally unsustainable 
ingredients are excluded 

Chronic
Kidney 
Disease

Commercially available grocery bags with 
tailor-made nutritional ingredients

Solid scientific identification of bioactive nutrients



Dietary transitions toward greater consumption of healthier 
foods improve environmental sustainability 

PNAS Oct 2019



Glaswegians and Big Cats – What do They Have in Common?

Big cats and Glaswegians have much in common

Glasgow

• Accelerated ageing
• Imbalanced diet- lacks fruit and veg
• Red meat consumption high
• Renal dysfunction
• Hyperphosphataemic
• High cancer incidence
• Large inflammatory burden 
• Microbial dysbiosis



Nature Comm 2019

• Urolithin A, a major microbial metabolite derived
from polyphenolics of berries and pomegranate fruits
displays anti-inflammatory, anti-oxidative, and anti-
ageing activities. 

• Urolithin A exert barrier functions through activation
of Nrf2-dependent pathways to upregulate epithelial
tight junction proteins. 

• Treatment with Urolithin A attenuated colitis in pre-
clinical models by remedying barrier dysfunction in 
addition to anti-inflammatory activities. 


