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The human-gut microbiota relationship: 

A holobiont perspective of western diseases

Environmental factors linked to western diseases 
(antibiotics, c-sections, hygiene, high sugar and fat diet)

 disrupt the microbiome.



https://doi.org/10.1016/j.cell.2024.12.034

Non-industrialized, 
whole foods-based, 

fiber-rich diet
“restore diet”

Randomized controlled feeding trial (n = 30) 

DNA extraction
Sequencing

Plasma and fecal 
metabolite analysis

What happens if a regular Canadian diet is
replaced by a whole plant foods / fibre rich diet?



Jens Walter

An intervention study that provided participants
with whole grain foods for three weeks 
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https://doi.org/10.1016/j.cell.2024.12.034

The restore diet altered the overall
gut microbial community

• Despite the large individuality in the 30 participants, 
average abundance of several microbial taxa still 
showed a significant diet induced changes.



• Risk makers (BMI, Glucose, Cholesterol, CRP) were not improved by fiber supplements 

https://doi.org/10.1016/j.cell.2024.12.034

The restore diet and risk markers for chronic disease

• Reduced bio-accessibility of macronutrients due to their encapsulation within structures in plant foods. 

• Despite variation in individual microbiota responses, individual changes of risk markers are consistent

• Population-wide benefits that require no personalization 



https://doi.org/10.1038/s43016-023-00868-w

Food choices and all-cause mortality (U.K.) 

https://doi.org/10.1038/s43016-023-00868-w


doi:10.1017/S0007114515001701 

Mortality rate ratios (MRR) in the Scandinavian HELGA cohort:
Association between intake of total whole-grain types and all-cause 

mortality of female (a) and male (b) participants

MRR = mortality rate ratios

Number less than 1 indicates a 
reduced risk of mortality. 

Results:

Lower all-cause mortality with 
higher intake of total whole 
grain products



Why whole 
grains reduce 
our risk of 
mortality: it’s a 
soup

Many reasons including:

 Insoluble particles – solid state particle fermentation

Diversity of carbohydrates stimulating growth of 
diverse microbiota and increasing resilience to 
disruption through diet, disease, or medication

Association with other component in whole grains, 
including those with anti-oxidant properties like 
polyphenols



Polyphenols
Crosslink with 

polysaccharides, decreasing 
accessibility for microbial 

enzymes

Selective anti-microbial activity against  
specific members of intestinal 

microbiota including Clostridia and 
Campylobacter; E. coli and lactic acid 

bacteria are resistant
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absorption of 
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between sugar molecules 

and hydroxyl /carboxyl 
groups of phenolics

Covalent ester bonds between 
phenolic acids and 

arabinoxylan

brush border 
maltase

Inhibition of 
digestive
enzymes 

Metabolism of phenolic 
compounds by intestinal 

microbiota



Consumption of whole 
grain products are 
consistently associated 
with a lower all-cause 
mortality, including a 
reduced risk for 
cardiovascular disease, 
diabetes, and (colon) 
cancer

The effect is likely 
attributable to the 
effect of dietary fibre
in conjunction with 
other phytochemicals 
including phenolic 
compounds. 

The simple answer is 
likely the right 
answer: 
Eat the plants 
(grains) as they come 
without purification, 
fractionation, or 
addition of too much 
salt and sugar. 

Summary: Whole grains and health
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Blood glucose increment (mmol/l) in healthy volunteers 
Glucose (●)
white wheat flour bread (■)
whole meal sourdough bread with oat fibre (    )

https://doi.org/10.1017/S0007114507772689

The same story in a controlled comparison:

https://doi.org/10.1017/S0007114507772689


Straight dough: half a slice; sourdough: two slices; L. crispatus: four slices 

Fructan degradation in rye baking with FruA
expressing L. crispatus
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https://doi.org/10.1016/j.ijfoodmicro.2018.05.003, https://doi.org/10.1016/j.foodres.2021.110296

Convertion of sucrose to dietary fibre (dextran)
with dextransucrase-producing Weissella species

EPS formation by W. cibaria in wheat sourdoughs

~ 2 – 5 g / kg dextran in final product
- Increased bread volume 
- Increased sweet taste due to fructose

█ addition of maltose
█ addition of glucose

https://doi.org/10.1016/j.ijfoodmicro.2018.05.003
https://doi.org/10.1016/j.foodres.2021.110296


http://dx.doi.org/10.1016/j.cmet.2017.05.002, https://doi.org/10.3389/fnut.2020.615003

Not for sourdough bread (left)
 nor for sourdough pasta (below)

Does sourdough make a difference for microbiota?

http://dx.doi.org/10.1016/j.cmet.2017.05.002
https://doi.org/10.3389/fnut.2020.615003
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