
Planetens Hälsa och Livsstilssjukdomar 
– Vad kan vi Lära från Naturen?



“Inflammaging”
J Gerontol A Biol Sci Med Sci, 
2017 

Prevalence of “burden of 
lifestyle” diseases 

accumulate with age
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Inflammageing associate 
with loss of biodiversity 
in the gut

Note! Oversimplification



Upregulation of 100´s of 
anti-inflammatory and 
anti-oxidative genes 



Int. J. Mol. Sci. 2017, 18, 1168; 

Am J Physiol Aug 21 2019

Low Nrf2 Expression in Burden of Lifestyle Diseases

The transcription factor Nrf2 is constitutively expressed in all tissues, although levels may vary among organs.



• CO2 emissions caused earth’s largest mass extinction
• Profoundly altered the course of evolution of life on Earth

Homo sapiens
70-80 kyrs



Homo Sapiens is Responsible for 
the Ongoing 6th Major Mass Extinction

Global warming
Lack of 

clean waterPollution Deforestation Habitat loss Illegal animal 
trade

”The wise man”
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• Kidney disease
• Alzheimer
• Obesity
• Type-2 diabetes
• Fatty liver disease
• Depression
• Arteriosclerosis
• Hypertension
• Stroke
• Severe Covid-19

Burden of lifestyle diseases Intermediate inflammatory phenotypeStresses during life

Sedentary life-style
Drugs

Pollution
Smoking

Poor nutrition
Infections

Established risk factors

Global warming
Green house emission

Deforestation
Loss of biodiversity
Industrial farming

Environmental risk factors

Elevated ambient temperatures are increasing in frequency and affect human and animal 
well-being, especially during the summer period. Heat stress induce inflammation, oxidative 
stress and premature senescence.

Stress of life increase allostatic overload

The evolution of adaptive systems to cope 
with a rapidly changing anthropogenic 
environment is slow. 



1.2 C since 1880
0.8 C since 1970

NEJM 2019

CJASN August 2016, 11 (8) 1472-1483

PlosOne 2020

• heat stress activate fructose-vasopressin
• a pandemic in slow motion 



Global warming

Deforestation Habitat loss
Illegal wildlife 

trade

Lack of clean water

Pollution
PNAS 2018

Biodiversity is more than 
the number of species. It 
is also the amount of 
unique evolutionary 
history in the tree of life.



Loss of Biodiversity Affect Human Health

Stenvinkel et al. Journal of Clinical and Translational Science 2021



Hypothesis: Loss of planetary biodiversity 
associate with loss of gut biodiversity

Gut

Planet



Lack of Microbioal Biodiversity in Advanced Kidney Disease

Prof Paul Shiels and Hannah Craven, Glasgow 

Pilot study Erlandsson, Craven, Shiels, Stenvinkel, 2021

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

Biofilms and Microbiomes (2021)7:20 



Pharmaceutcals used 
regularly may contribute to a 
decrease in microbiome 
diversity

Gut 2016

Clin Micribiol Infect 2016



Loss of Biodiversity Affect Human Health

Stenvinkel et al. Journal of Clinical and Translational Science 2021



Decreases in food and 
nutritional intake with 
full pollinator removal

Lancet 2015

Declines in animal pollinators could cause 
significant global health burdens from 
both non-communicable diseases and 
micronutrient deficiencies.

Pollinators contribute to 35% of global 
food production and is responsible for 
40% of the supply of micronutrients



Stenvinkel. Läkartidningen 2020 



Stenvinkel et al. J Clin Trans Sci 2021 





Nrf2 as a Survival Mechanism in the Animal Kingdom

The Nrf2–Keap1 pathway is important in the regulation of antioxidant genes in marine species

European eel used as 
bioindicator organism

Nrf2 and FOXOs play major roles in the regulation of antioxidant defenses in the brains of bats during hibernation 

PLOS ONE | DOI:10.1371/journal.pone.0152135, 2016 

Marine Environmental Research 129 (2017) 1e13 



• Hibernating bears
• Naked mole rat
• Burmese python
• Bats
• Seals
• Wood frogs
• Ocean quahog

Survival advantage in 
animals with up-regulated 

Nrf2

Burden of life style 
diseases with 

down-regulated Nrf2

• Kidney disease
• Alzheimer
• Obesity
• Type-2 diabetes
• Fatty liver disease
• Depression
• Arteriosclerosis
• Hypertension
• Stroke
• Severe Covid-19

The evolutionary origin of Nrf2 is allied to 
the timing of the global transition from 

anaerobic to aerobic conditions

The ‘Great Oxygenation Event’, set 
the stage for an evolutionary 
transition to the 
aerobe-dominated biota that 
continues to this day.

Stenvinkel et al. Journal of Clinical and Translational Science 2021

Models of accelerated 
ageing and 

down-regulated Nrf2

• Hutchinson Gilford 
Progeria syndrome
• Nrf2 k/o mice in space



Nature Counteracts Exaggerations from Within
- In the Animal Kingdom the Nrf2 Antioxidant Pathway Play a Role in the Resistance Against Environmental Stress

J Thermal Biology 2018

2020 Poultry Science 99:4113–4122 

Global warming

Lack of 
clean water

Aquatic Toxicology
Volume 226, Sept 2020

Pollution

Toxins

https://www.sciencedirect.com/science/journal/0166445X
https://www.sciencedirect.com/science/journal/0166445X/226/supp/C




Lancet 2019

• Suboptimal diet is responsible for more deaths than 

any other risks globally, including tobacco smoking

• Urgent need for improving human diet across nations



Processed Food – the Key Hallmark of Western diet
March 2021

Aug 2019





Food Deserts

Glasgow

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



An evolutionary Perspective

        LionHomo sapiens      Monkey

1998

Diet-Genome mismatch

The human gastrointestinal 
tract, genetically designed 

for Frugivores, is exposed to 
Carnivory diet 

What Does Evolution Teach Us?

Courtesey P. Evenepoel, Leuven, Belgium





Stenvinkel et al. Nature Rev 2018

E339 - a sodium phosphate 

E451 - a triphosphate

Stenvinkel et al. 
Läkartidningen 2014

Am J Clin Nutr. 2014;99:320-7

NHANES III
9 686 personer i USA 





JAMA, May 22 
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





B

• The Covid-19 pandemic is a sign of poor 
planetary health.
• Pandemics emerge from rupturing and 
rearranging complex relationships among 
virus, bacteria, fungi, mammals and 
humans.

Food production is 
responsible for >20% of all 
green-house gas emissions 
and 70% of all freshwater use

A radical transformation of 
the global food system is 
urgently needed EAT-Lancet Commission

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



Dietary transitions toward greater consumption of healthier 
foods improve environmental sustainability 

PNAS Oct 2019

The skewing towards a more carnivorous 

and processed diet has resulted in a dietary 

association with the diseasome of ageing 



Global
Red meat

Starchy vegetables

Eggs
Red meat and 
ultra-processed 
food are the 
major syndemic 
drivers

North America

Food for Medicine 

= 

Food for Resilience



Foodome - a discipline that studies the Food and Nutrition domains 
through the application and integration of advanced -omics 
technologies. 

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





Broccoli sprout 
extract

Broccoli sprout 
extractSulforaphane improves glucose 

tolerance by a magnitude similar 
to that of metformin

2017



With reduced food waste and 
more plant-based human 
diets, more than two thirds of 
future biodiversity losses are 
avoided.

Nature Sept 
2020

Meeting the 1.5°C target requires 
rapid and ambitious changes to 
food systems. 

Science Nov 2020

Opinion: No protection from 
future pandemics unless we fix 

the planets food systems




