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Fasting, CR and fasting- mimetics: 
Epigenetics, microbiota and personalisation

Haslberger G Alexander
University Vienna, Dep. f. Nutrition

Genetics, Microbiota and Epigenetics

Fasting

Fasting mimetics, 

Personalisation 



DEVELOPMENT OF MICROBIOTA,  I.S., AND THE
EPIGENETIC SYSTEM, FIRST1000 DAYS OF LIFE

Development prenatal, Interaction with I.S., epigenetic maternal factors, 

Diversity:delivery, breastfeeding, imprinting in 1000 days of life

I.S.



DIET- GUT-
MICROBIOTA

I.S.,- CNS,
EPIGENETIC

AXIS



DIETARY INGREDIENTS AND MICROBIOTA-DERIVED
METABOLITES (SCFAS) ADDRESS ALL ELEMENTS OF 

THE EPIGENETIC SYSTEM, ESP. SIRTUINS



AGING, DIETS, AND THE EPIGENETIC CLOCK, 
CPG- DNA METHYLATION; 
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DIETS, POLYPHENOLS AND  
MICROBIOTA



AGING, BACTERIAL DIVERSITY AND 
HEALTH



POLYPHENOLS: ANTI-OXYDATIVE, ROS 
BUT SOME ROS NEEDED

MITOHORMESIS !
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PLANT ADDITIVES : STABILTY, BIOACTIVITY
ANTI-OXYDATIV :  MICROBIOTA- EPIGENETICS

Enhancing:

Plant extracts

Nutraceuticals

Additives

Functional foods

Novel foods, EU

Dietary foods

Medicinal foods

Pharmaceutics

??? 



FASTING: EPIGENETIC HIGHLY ACTIVE
BUTYRATE, BHB 



C.R, FASTING: DIET IN MOUNT ATHOS
MOUNTAIN TEA IS PART OF MEDITERANEAN DIET

Sideritis



MOUNTAIN TEA IN  
BLUEZONE IKARIA

ALZHEIMER, 

Ferulic acid



COMMON PATHWAYS OF CR, FASTING, 
AND MANY POLYPHENOLS

EPIGENTIC ACTIVITY, ESP. SIRT PATHWAY



FASTING, POLYPHENOLS, SENESCENCE



FASTING MIMETICS: FROM ADDITIVES  TO 
PHARMACEUTICS (  MABS,CART T) 

COMBINATIONS USEFULL? 

Bioactive compounds 

that potentially display 

similar effects as 

Fasting



CASE STUDY: COMPARING FASTING AND A FASTING
MIMETIC SIRT-FOOD SHOT: MICROBIOTA, EPIGENETICS
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Active (N. 131) Placebo (n: 30) 

Intervention 3 months

Feces, Blood spots before,  after 1,3 month

Buchinger Fasting < 120 

kcal/day

n: 22 in  Pernegg Monastery 

Feces , blood spots, before and 

After the end, first sold feces
Illuminia sequencing, Line 1 methylation bisulfite qPCR,  HR-MCA, 

RNA, MiRNA RT QPCRi



STUDY SENOLYTICS,  SENESCENCE 
MARKERS IN BRDU TREATED PRE-

ADIPOCYTES, ADIPOCYTES, 3T3
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B-Gal, senescence

Adipocytes, 

fat droplets



Phloretin, BHB, Butyrate (Merck)

IN VITRO CONFIRMATION THAT SELECTED 
COMPOUNDS ARE ACTIVE IN PREADIPOCYTES, 
3T3. MARKERS FOR SENESCENCE, AUTOPHAGY, 

EXPRESSION SIRT 3.  BEST EGCG 

Pre, Adipocytes, fat droplets

B-Gal, senescence
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BUCHINGER FASTING RESULTED IN A RISE IN THE 
DISTRIBUTION OF PROTEOBACTERIA, INCREASED 

MICROBIOTA DIVERSITY AND A SIGNIFICANT INCREASE IN 
CHRISTENSENELLA
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3M SIRT INDUCING DRINK INCREASED
ACTINOBACTERIA. FIRMICUTES/BACTEROIDETES 
RATIO DECREASED AND CORRELATED WITH BMI. 

ONLY FASTING INCREASED BUTYRATE 
SIGNIFICANTLY 
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POSITIVE CORRELATION OF THE ABUNDANCE OF 
BUTYRATE-PRODUCING BACTEROIDETES WITH 

MIR125, SIRT-1 EXPRESSION, TELOMERE LENGTH 
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CONCLUSIONS

In conclusion fasting and to some extend 

fasting mimetics result in beneficial 

modulation of microbiota ( e.g diversity, 

SCFA, BHP)  and metabolism ( e.g SIRTS, 

mtDNA, telomer length )

Microbiota structure seems to interfere 

with the expression of Sirtuins and 

metabolism relevant miRNAs
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PERSONALISED NUTRITION: HIGHLY DIFFERENT 
PERSONAL RESPONSES TO DIETS, GLYCEMIC

RESPONSES, EXPLANATIONS?   
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Different people have different, 

opposite responses to

standardized meal, bread, Zeevi

et al., 2015, Cell



GENETICS: GWAS : SNPS, COMMON VARIANTS
HAVE OFTEN ONLY MODERATE EFFECTS
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INTERACTIONS BETWEEN DIETS, 
MICROBIOTA AND EPIGENETICS ARE

MORE IMPORTANT,  EXPERIENCE

Dina Bellizzi, University of Calabria, Italy , Annalisa 

Terranegra, Sidra Medical and Research Center, Qatar 



CORRELATION OF MICROBIOTA STRUCTURE
WITH GLYCEMIC RESPONSES USED FOR

ALGORITHMS FOR DIETARY ADVICE
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Eran Elinav and Eran Segal, 

Weizmann Institute of monitoring 

the blood sugar, diets, and other 

traits of 800 people, they built an 

algorithm that can accurately 

predict how a person's blood-

sugar levels will spike after eating 

any given meal.

They also used these personalized 

predictions to develop tailored 

dietary plans for keeping blood 

sugar in check.

http://www.weizmann.ac.il/immunology/elinav/
http://www.wisdom.weizmann.ac.il/~/eran/
http://www.cell.com/abstract/S0092-8674(15)01481-6


DEFINITION OF METABOTYPES FROM GENETIC-, 
MICROBIOTA- BASED INFORMATION,  METABOTYPING, 

FOOD4ME 
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Personalisation of Additives for Prevention: Monitoring 
basic hallmarks of health/aging. 

Use of mixes of supplements, functional foods which
address specific mechanisms

2022

AG Haslberger
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 Spermidine Sirtfoodshot Timeblock Resveratrol EGCG Virmune Galactooligos.  Hyaluron EGCG Methionin Butyrate

 Curcumine Resveratrol Resveratrol Sulforaphan Vit B 12 Tegaran Zhen Hua Sirtfood Shot Sirtfood Shot Sagepolyphenols Folsäure Gingerol

 Phloretine Phloretin vegan Vit . D 3 Tocotrienole Quercetin Butyrate Phloretin Sulforaphan

Sulforaphan Quercitin 

Resveratrol 

Virmune Olive Leaf powder

Blueberry Extract EU

Gut Health Skin Oxidative Telomere Inflamm- epigen. Clock Performance

Metabolism

Ginseng

Hair Methalation

Folate

Fatiguelength

Tocotrienole

ation 

Quercetin

Hyalurone 

Quercetin Curcumin

Pomegranate ExtractWhite-Tea Extract 

Ginseng

Grapefruit Extract

Omega 3 Mix

Broccoli Extract

White-Tea Extract 

 Demage

 Fisetin

Senescence

 Fisetin

Antiviral "Inflamm-

capacity Aging“ 

Berberin

Stresss

White-Tea Extract 

Quercetin

Depression 

White-Tea Extract 

Broccoli Extract

Curcumin

Resveratrol 

Tagetes Extract

Omega 3 Mix

Omega 3 Mix

Broccoli Extract

Apple Extract 

Ginseng

Grapefruit Extract

Tagetes Extract

Omega 3 Mix

Tagetes Extract

Grapefruit Extract

Apple Extract 

Strawberry Extract

Mango Extract

EPIGENETIC EFFECTS OF PHYTOCEUTICALS
USING EPIGENETIC BIOMARKERS FOR

PERSONALISED INTERVENTION



DISCUSSION: PREVENTIVE PERSONALISED
(PRECISION)  MEDICINE, NUTRITION NEEDS GOOD

MARKERS
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GOOD MARKERS:  COMBINATIONS!
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Slides and materials:

www.My-Personal.Health

http://www.my-personal.health/


COMING END OF OCTOBER 2022
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