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Novel Foods
Haslberger  WS 2025
-------------------------------------------------------------

 

ÅDevelopment in breeding and biotech
ÅGVOs, CRISPR 
ÅCloning and epigenetics 
ÅFoods, microbiota, the I,S. and epigenetics, aging
ÅFunctional foods, pro, pre, syn, post biotics
ÅNutraceuticals , medicinal foods
ÅFermenting foods, meat 
ÅFoods from new technologies
ÅEthnic foods 
ÅNano in food industry 
ÅRegulations, Health claim, additives, functional food,   
ÅPersonalised Nutrition

Materials 

WHO , UN, Risk Assessment 
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Direct, indirect risk, (long term)  Epidemiologie Nutrition, Foods , Health

Nutrition is the biochemical 
and physiological process by 
which an organism uses food 
to support its life.

IƛǇǇƻŎǊŀǘŜǎΣ άLet food be thy 
medicine, and let medicine be 
thy foodέ

Foods, functions, claims 

Plant Selection 

ΞAgriculture begins with the 
collection and  planting of seeds from 
wild plants 

ΞOccurs in 8 locations throughout the 
world  between 7000 -12000 years 
ago 

ΞSelections were made based on 
yield, seed  size, and taste  

7  

Biotechnology and Agriculture, development
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Landraces, Diversity  

10  

Refers to the particular kinds  of old 
seed strains and  varieties that are 
farmer-selected in areas where local  
subsistence agriculture has  long 
prevailed. Landraces are  highly 
adapted to specific  locales or groups.  

Definition :  
modified by  native and also  
immigrant farmers.   

The term is usually applied to  
varieties of corn, squash, and  beans 
that were domesticated  by 
native farmers,

GREEN Revolution  

13  

Term coined by U.S. Agency 1968)  
Movement to increase yields by using:  
. New crop cultivars  
. Irrigation  
. Fertilizers  
. Pesticides  
. Mechanization 
A planned international effort  funded by:  Rockefeller 
Foundation  
Ford Foundation  
Many developing country  
governments 
Purposed to eliminated hunger by  improving crop 
performance  Norman Borlaug ( 1970 Nobel price) 

T. Malthus:   1766- 1834
Crisis in food production 

12  

Models for population growth and food security:

Pessimistic or Alarmist Theory

Malthus  - 19th century, Coale& Hoover (1958), 

Paul Ehrlich (Population Bomb), 

Meadows (Limits to Growth) ς1960s and 1970s.  

Focus on population policy & fixed, non-renewable resources.

Optimistic Theory

Ester Boserupς1960s ς70s (agric. Intensification)

Julian Simon ς1970s - 80s (human capital)

Neutralist or Revisionist Theory

9 10

11 12
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Pflanzenzüchtung 

Breeding, yield, time for development  

29  

Klassische Züchtungsmethoden

Auslesezüchtung/Selektionszüchtung
Die Auslesezüchtung fängt mit dem Anbau von Genotypengemischen (vorh. genetische Linien, auch Wildpflanzen) an. Aus dem nach 
gemeinsamer Abblüte erzeugten Saatgut werden Pflanzen mit vorteilhaften Eigenschaften ausgewählt (Zuchtwahl, Massenauslese). 
Kombinationszüchtung
Die Kombinationszüchtung ist eine Kreuzung verschiedenerGenotypen(Linien). Es entsteht ein neuerGenotyp

Heterosiszüchtung
In der Heterosiszüchtung werden beiFremdbefruchternόaŀƛǎΣ wƻƎƎŜƴΧύ ƛƴ ƳŜƘǊƧŅƘǊƛƎŜǊ ½ǸŎƘǘǳƴƎ 
ausheterozygotenAusgangspflanzen nahezuhomozygoteInzuchtliniengezüchtet. Kreuzt man zwei solche Linien, tritt bei der F1 
DŜƴŜǊŀǘƛƻƴ ƻŦǘ ŜƛƴŜ ŀǳŦŦŀƭƭŜƴŘŜ aŜƘǊƭŜƛǎǘǳƴƎ ƎŜƎŜƴǸōŜǊ ŘŜǊ 9ƭǘŜǊƴŦƻǊƳŜƴ ŀǳŦΦ 5ƛŜǎ ƴŜƴƴǘ Ƴŀƴ αHeterosis-Effekt

Hybridzüchtung
Die Hybridzüchtung ist ein Beispiel für Heterosiszüchtung, zur Erzielung einer hohen markt- oder betriebsgerechten pflanzlichen 
Produktion durch Bastardwüchsigkeit. So werden bei der Hybridzüchtung geeignete, gesondert gezüchtete Inzuchtlinien einmalig 
miteinander gekreuzt (Einfachhybride).[1] Die Nachkommen der ersten Generation (F1) einer solchen Kreuzung haben gegenüber der 
Elterngeneration ein üppigeres Wachstum (Heterosiseffekt
Für denLandwirtbedeutet dies jedoch, dass das Saatgut jedes Jahr wieder neu bezogen werden muss, wenn er den Ertragsvorteil 
gegenüber Nicht-Hybriden weiterhin erhalten will, da der Heterosiseffekt nur in der F1-Generation auftritt und danach wieder verloren 
geht. 

Mutationszüchtung
Bei der Mutationszüchtung werden SamenRöntgen- oderNeutronenstrahlen, Kälte- und Wärmeschocks oder 
anderenMutagenenausgesetzt[2], um neue Eigenschaften durchMutation zu erzielen, die einen positiven Effekt aufweisen. Damit wird 
die Züchtung neuer Sorten erheblich beschleunigt.

Hybridzüchtung, Heterosis Hybrid: Heterosis effect

13 14

15 16

http://de.wikipedia.org/wiki/Genotyp
http://de.wikipedia.org/wiki/Genotyp
http://de.wikipedia.org/wiki/Fremdbefruchtung
http://de.wikipedia.org/wiki/Heterozygotie
http://de.wikipedia.org/wiki/Homozygotie
http://de.wikipedia.org/wiki/Inzuchtlinie
http://de.wikipedia.org/wiki/Heterosis-Effekt
http://de.wikipedia.org/wiki/Heterosis-Effekt
http://de.wikipedia.org/wiki/Heterosis-Effekt
http://de.wikipedia.org/wiki/Pflanzenz%C3%BCchtung#cite_note-1
http://de.wikipedia.org/wiki/Heterosiseffekt
http://de.wikipedia.org/wiki/Landwirt
http://de.wikipedia.org/wiki/R%C3%B6ntgenstrahlung
http://de.wikipedia.org/wiki/Neutronenstrahlung
http://de.wikipedia.org/wiki/Mutagen
http://de.wikipedia.org/wiki/Pflanzenz%C3%BCchtung#cite_note-2
http://de.wikipedia.org/wiki/Mutation
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Introducing new traits in a plant 
family:(Random) Mutation Breeding   

67  

IAEA 

Breeding: Irradiation  

Irradiator at Institute of  

Radiation Breeding 
Ibaraki-ken,  JAPAN   
(http://www.irb.affrc.go.jp/)  

68  

Mutation breeding  

69  
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Tissue culture , Clones ? 

70  

Somaclonalvariation 

ΞProduction of a new variety of japanese

butterbur using somaclonalvariation.(upper:newvariety, 
lower:native variety)   

71  

Breeding using transposons  

72  

Ein Transposon  ist ein DNA-Abschnitt bestimmter Länge im Genom, der seine 
Position im Genom verändern kann (Transposition). Man unterscheidet 
Transposons, deren mobile Zwischenstufe von RNA gebildet wird (Retroelemente 
oder Klasse-I-Transposon), von denjenigen, deren mobile Phase DNA ist (DNA-
Transposon oder Klasse-II-Transposon). 

Transposon tagging

The molecular isolation 
of transposable 
elements now permits 
the cloning of genes in 
which the element 
resides. The major 
advantage of this system 
is that genes whose 
function is not known 
can be cloned

75  

21 22
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Molecular marker directed breeding  

73  

Models for population growth and food security:

Pessimistic or Alarmist Theory

Malthus  - 19th century, Coale& Hoover (1958), Paul Ehrlich (Population Bomb), 
Meadows (Limits to Growth) ς1960s and 1970s.  Focus on population policy & 
fixed, non-renewable resources.

Optimistic Theory
Ester Boserupς1960s ς70s (agric. Intensification)
Julian Simon ς1970s - 80s (human capital)

Neutralist or Revisionist Theory

!ƭƭŜƴ YŜƭƭŜȅκwƻƴ [ŜŜκ{ƛƳƻƴ YǳȊƴŜǘǎκbŀǘΩƭ !ŎŀŘŜƳȅ ƻŦ {ŎƛŜƴŎŜǎ мфус wŜǇƻǊǘ ς
mid 1980s to the present.  Focus on longer-term, policy feedbacks, mixed 
impacts, renewable resources & property rights.
Population Mattersby Nancy Birdsall et al ς1990s (surveys confirm overall 
negative impact of population growth on per capita output growth across a large 
# of countries)

Landuse and property

conservation : expolitation

 use :  property

Science13 December 1968:

Vol. 162. no. 3859, pp. 1243 ð1248

Articles

The Tragedy of the Commons

Garrett Hardin 

professor of biology, University of California, Santa Barbara.

When a resource is held "in common," with many people having 
"ownership" and access to it, Hardin reasoned, a self-interested 
"rational" actor will decide to increase his or her exploitation of the 
resource since he or she receives the full benefit of the increase, but the 
costs are spread among all users.

Nature and property 

25 26

27 28
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Keynesians believe that, because 
prices are somewhat rigid, 
fluctuations in any component of 
spendingτconsumption, 
investment, or government 
expendituresτcause output to 
change. If government spending 
increases, for example, and all 
other spending components 
remain constant, then output will 
increase.

As Keynes stood to the left, so Mises 
stood to the rightτand for the right. 
While Keynes would arm the 
government with extraordinary 
peacetime powersτoblivious to the 
Actonian principle that power cor-
ruptsτ
Mises called for limited, non-
interventionistic government.

Industrial and Corporate Change
Pp. 131-159 

OSTROM, E.© 1995 Oxford University Press

research-article

Self-organization and Social Capital 
( building public goods )

ELINOR OSTROM 

(Workshop in Political Theory and Policy Analysis, Indiana 
University Bloomington, IN 47408ς3895, USA) 

Nature and property. Public goods 

29 30

31 32

/
http://scholar.google.com/scholar?q=%22author:E.+author:OSTROM%22
/misc/terms.shtml
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Benefit sharing, genetic ressources Cloning, Definition

Cloning is the process of making an identical
copy of something

In biology, it collectively refers to processes 
used to

-- copies of DNA Fragments (molecular cloning)
-- cells (cell cloning)
-- organism

The term also covers when organisms such as bacteria, insects 
or plants reproduce asexually.

 DNA cloning:

To clonea pieceof DNA,DNA
is cut into fragments using
restriction enzymes that
recognize specific sequences
of bases in DNA. The
fragments are pasted into
vectorsthat havebeencut by
the same restriction enzyme.
Vectors (e.g., plasmids or
viruses)areneededto transfer
and maintain DNA in a host
cell.

Reproductive Cloning

Reproductivecloning is a technologyused to generatean animal that
has the samenuclearDNAas another currently or previouslyexisting
animal. Dolly was created by reproductive cloning technology. In a
processcalled"somaticcell nucleartransfer" (SCNT), scientiststransfer
geneticmaterialfrom the nucleusof a donor adult cell to an eggwhose
nucleushasbeen removed. Thereconstructedeggcontainingthe DNA
from a donor cell must be treated with chemicalsor electriccurrent in
order to stimulate cell division. Once the cloned embryo reachesa
suitablestage,it is transferredto the uterus of a femalehost where it
continuesto developuntil birth.

33 34

35 36
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Reproductive  Cloning

168  

Therapeutic Cloning

Therapeuticcloning,alsocalled"embryo cloning,"is the productionof
humanembryosfor use in research. Thegoalof this processis not to
createclonedhumanbeings,but rather to harveststemcellsthat canbe
usedto studyhumandevelopmentand to treat disease. Stemcellsare
extractedfrom the eggafter it hasdividedfor 5 days.
The extractionprocessdestroysthe embryo,which raisesa variety of
ethicalconcerns. Manyresearchershopethat one daystemcellscanbe
usedto serveas replacementcellsto treat heart disease,Alzheimer's,
cancer,andother diseases.

Horticultural cloning

All plants which are originated from vegetativ reproductions 
are clones.
They have been derived from a single individual, multiplied by 
some process other than sexual reproduction.
Examples are bananas, grapes and potatoes. 

37 38

39 40
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GM plants, Tranferring traits in ways which 
are not used  in nature: GMOs

79  

Agrobact. tumefaciens  

123  

T DNA  

124  

Homologic recombination

41 42

43 44
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Antibiotic resistance marker gene Gene gun  

125  

Gene transfer with viruses Main GMOs, Herbicide tolerance, 
glyphosate  

130  

45 46

47 48
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131  

Herbicide Resistance: more or less  
herbicide?  depending on local 
agricultural background 

ΞRoundup Ready Soy, Corn,    

Canola 

ΞAllows post-emergence  herbicide spraying 

ΞIncreases yield 

ΞFacilitates no-till farming 

Ξ89% U.S. Soy crop (2006)  

144  

Old and new Problems: Resistance  
Herbicide Resistant Weeds  

Evolve  

Number of Evolved Glyphosate -

Resistant Weed Species  

132  

Herbizide resistance, gene transfer  

133  

49 50

51 52
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Gene flow: multiresistant Rape Insect resistance, BT maize  

134  

BT resistance: B. thuringiensis proteins  

138  

Roundup ready, Monsanto  

137  

53 54

55 56
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Maiszünsler: wirtschaftlich bedeutendsterMaisschädling

Esgibt mehrereStrategienzurBekämpfungdes Maiszünslers: 

Å mechanischdurchZerkleinernund Unterpflügender auf demFeld 
verbliebenen Pflanzenreste

Å chemischdurchEinsatzvon Insektiziden

Å biologischmit Hilfe von Trichogramma(Schlupfwespen) 

Å BT Toxin Präparate

Å gentechnischvermittelte Insektenresistenzbesitzt (Bt-Mais)   

135  

Bt Corn  

ΞNatural insecticide from  
Bacillus thuringiensis

ΞNon-toxic to humans 

ΞTarget insect: corn borer 

ΞPotential to: 

ςreduce insecticide use 

ςreduce mycotoxins

Ξ40% U.S. Corn crop Bt (2006)  

142  

Bt Concerns 

ΞBt pollen harms non-target species? 

ΞBt crops select for resistant insects 

ΞBt pollen can drift to organic fields 

ΞFood system failed to keep BT Starlink

corn out of human food products  

143  

Disease Resistance, viruses 
Ξ

ΞCantaloupes 

ΞCucumbers 

ΞCorn 

ΞRice 

ΞPapaya 

ΞPotatoes 

ΞSoybeans 

ΞSquash 

ΞTomatoes 

ΞWheat  

Genetically engineered papaya  resistant 

papaya ringspot  virus  

146  

57 58

59 60



18.12.2025

16

(Devlin et al. 1994)  

Growth-enhanced fish  

Auto-transgenic  mud 

loach: ɓ-actin promoter  

linked to GH  gene.   

157  

Salmon Growth hormone  
expressed in cold 
waters   & unlinked 
from seasonal  temp. 

GM Salmon  

Kellner Anna
Stoll Christiane

ÅProbleme der Lachsindustrie

Ågv Lachs von Aqua Bounty

ÅProduktionssteigerung über Ernährung, Krankheitsresistenz

Å Gefahr für die Wildlachspopulationen

ÅAbhängigkeit des Fischfutters

ÅUmweltverschmutzung durch Lachszucht

ÅAtlantischer Lachs von Aqua Bounty

ÅWachstumshormon-Gen des Chinook Lachs

ÅFrostschutz-Protein-Gen

Åbessere Entwicklung in kalten kanadischen Gewässern

ÅWachstum über das ganze Jahr

Ånormales Gewicht in der Hälfte der Zeit erreicht

gv Lachs

BELFOND- CURIEUX, O.L et al.: Factors to consider before production and commercialization of aquatic genetically 
modified organisms: the case of transgenic salmon; Environmental Science & Policy 12; 170 - 189; 2009.

GMO tobacco, 
expression of human proteins in plants

61 62

63 64
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GMOs in  development: 
CLAIMED BREEDING OBJECTIVES  

152  

CLAIMED BREEDING OBJECTIVES  

153  

09.12.2008  

Claimed breeding objectives  

154  

BREEDING OBJECTIVES  

155  

65 66

67 68
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Breeding objectives  

156  

GMO Trees

GM FLowers
Safety: Random integration, 

Insertional mutagenesis  

Promoter  

1.  Interrupt coding region and inactivate gene  

Vector 

2.  Insert next to gene and activate its expression inappropriately  

Vector  

161  

69 70

71 72
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Molecular characterisation,
RR Soya

Toxicology Asessment: Difficulties Animal Feeding Studies 
Whole Foods

Small doses to be fed (bulk, satiety)

Nutritional imbalance of the diet

Many confounding factors

Small safety margins, if any

Insufficient sensitivity for specific endpoints

Detection of unintended effects  in vitro, in 
vivo

73 74

75 76
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GMO tests: PCR, primers, areas,  array New Objectives for  gene transfer 

Gene editing 

77 78

79 80
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CRISPR/CAS9 Targeting RNA

CRISPR-Cas9 CRISPR-Cas9, applications

81 82

83 84
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Video  gene editing 

Novel food, functional food,  
pro-, pre-, syn-, postbiotics 

KEYNOTE LECTURE 1

ά¢ƘŜ ǊƻƭŜ ƻŦ Ǝǳǘ ƳƛŎǊƻōƛƻƳŜ ŀƴŘ ƛǘǎ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ŘƛŜǘ ƛƴ ƘŜŀƭǘƘ 
ŀƴŘ ŘƛǎŜŀǎŜέ
P ro f.  Ko n s t a n t i n o s  G e ra s i m i d i s,  U n i v e rs i t y  o f  G l a s g o w,  U K .

Ernährung und 
Mikrobiom sind eng 
verbunden mit nicht-
übertragbaren 
Erkrankungen. 

85 86

87 88
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KEYNOTE LECTURE 1

ά¢ƘŜ ǊƻƭŜ ƻŦ Ǝǳǘ ƳƛŎǊƻōƛƻƳŜ ŀƴŘ ƛǘǎ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ŘƛŜǘ ƛƴ ƘŜŀƭǘƘ 
ŀƴŘ ŘƛǎŜŀǎŜέ
P ro f.  Ko n s t a n t i n o s  G e ra s i m i d i s,  U n i v e rs i t y  o f  G l a s g o w,  U K .

Das Zusammenspiel von
Mikrobiota und 
Darmgesundheit 
beeinflusst entscheidend 
wesentliche Vorgänge im 
Körper.

Development of microbiota,  I.s., and epigenetic 
system, imprinting 

Development prenatal, Interaction with I.S., epigenetic maternal factors , 
Diversity:delivery, breastfeeding, imprinting in 1000 days of life 

Structure microbiota 

§ 150x more bacterial  

genes than our

human  genome

Colon

1010 ï1012 CFU/mL

Bacteroides  

Prevotella  

Facaelbacterium  

Ruminococcus  

Roseburia  

Clostridium  

Bifidobacteria

Collinsella  

Desulfovibrio  

Bilophila  

Akkermansia  

Methanobrevibacter

Jejunum & Ileum

104  ï108 CFU/mL

Bacteroides  

Streptococcus  

Lactobacillius  

Bifidobacteria  

Fusobacteria

Stomach &  
Duodenum

101ï102 CFU/mL

Helicobacter  

Streptococcus

GI Microbiota

7

89 90

91 92
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ά/ƻǊŜέ aƛŎǊƻōƛƻǘŀ 
ÅBacteroidetes(22,9 %) 

ÅFirmicutes(64 %) 

(32 % of C. Cluster IV, 36 % of C. 
Cluster  XIVaand 5 % of   

Lactobacilli) 
(Mariatet al., 2009)

ÅActinobacteria(1- 4 %)

ÅVerrumicrobiales(1- 4 %)

ÅArchaealdomain (1- 2,5 %)

ÅEukaryotic microorganisms (< 0,1 %) 
(Gerritsenet al., 2011)

Despite high variation,  GI microbiota depend on :

1. Individuum
2. Area and lifestyle
3. Diet
4. Interventions

Variation in microbiota structure is high 

Ways of delivery and microbiota:  
a long lasting difference 

Infants born by elective cesarean delivery had particularly low bacterial 
richness and diversity. formula-fed infants had increased richness of species, 
with overrepresentation ofClostridium difficile.

CHILD involves more than 10 000 people, 
including 3 500 infants

GI microbiota:  Diversity of groups and 
functions important for health

93 94

95 96
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Aging and Microbiota      
Interactions  Microbiota diversity  - I.S.- epigenetic 
system in senescence

Inflammaging

Bacterial cell wall components and Inflammation: 
dysbiosis, LPS and gut permeability;  obesity as a 
model 

97 98

99 100
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Endotoxins, saturated fats/ chylomicrons trigger 
inflammation, insulin resistance;  
SCFAs may trigger GLP1 activation

GLP1: incretin 
improves DMII and 
obesity

Obesity: Firmicutes: Bacteroidetes;
 Akkermansia and the cell wall 

leaky gut: a major health problem
Microbiota metabolites: SCFAs bind to 

G-Protein-Receptors  GPR 41/43 (FFARs) 

Anti-inflammatory; 

Inhibition of NFˁ .
(Huster et al., 2013; Flint et al., 2009, 
Nature Rev) 

101 102

103 104
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Microbiota and fermentation products 
e.g. SCFAs

105(Louis and Flint, 2009, FEMS)

Clostridial cluster IV

(Rumminococaceae)

Clostridial cluster 
XIVa

(Lachnospiraceae)

Faecalibacterium 
prausnitzii

 Butyricoccus

Clostridium Leptum

Eubacteriumhallii

Anaerostipescoli

Roseburiaspp.

E. rectalespp. 

Resistent starch 
Non starch 

Polysaccharides

Pathways and cross feeding for SCFAs/ 
Butyrate

Butyrate and epigenetic histone modulation Butyrate and epigenetics

105 106

107 108
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Butyrate: apoptosis, autophagy, mi- RNAs regulating 
inflammation, vitro  

Diet dictates the production of SCFAs, diversity of 
the microbiota, many types of complex carbs  

Mechanism of action of fibre: Short-chain 
fatty acids (SCFAs)?

ÅSCFAs are major metabolites produced by the microbiota

Commensal 
bacteria

Dietary fibre

SCFAs

Propionate

Acetate

Butyrate

GPCR activation

GPR43

GPR41

GPR109a

?

The gut microbiome and SCFAs

1. Background 2.Hypothesis 3.Study design
4. Results & 
Discussion

5.Conclusio 6.Outlook

Ånot defined as a hallmark of aging, causal 
relationships have been observed between the 
microbiome and age 

ÅFirmicutes, Bacteroidetes and Actinobacteria 

ÅInter-individual changes are determined by 
genetic, age, diet, health and geographic origin 

ÅComposition and diversity declining with age 

ÅEpigenetically active metabolitesςSCFAs

ÅTarget HDACs, GPCRs, used for energy 
production

Ådeclines with aging

ÅDecline leads to obesity, inflammation, insulin 
resistance with further DM2, cardiovascular 
ŘƛǎŜŀǎŜΣ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘƛǎƻǊŘŜǊǎΧ

112

Koh et al. From Dietary Fiber to Host Physiology: Short-Chain Fatty Acids as Key Bacterial Metabolites, 2016

6.Conclusion and 
Results

5.Limitations5.Limitations
6.Conclusion and 

Outlook

109 110

111 112
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Gut-Microbiota-

Brain  

Communication

Cryan, John F., and Timothy G. Dinan. "Mind-altering microorganisms: the impact of the gut  

microbiota on brain and behaviour." Nature reviews neuroscience 13.10 (2012): 701-712. 10

SESSION 3: Mental HEALTH

Lifestyle factors and the gut-ōǊŀƛƴ ŀȄƛǎΥ ǊŜƭŜǾŀƴŎŜ ǘƻ !ƭȊƘŜƛƳŜǊΩǎ
Neurogenese
P r o f. Y v o n n e N o l a n , U n i v e r s i t y C o r k , I r e l a n d

Mikrobiota mit Einfluss auf die Neurogenese 
im Hippokampus

Session 8: Gut Metabolsim

Gut microbiome and its interaction with host metabolic and 
neurological functionsnNordic-medit,. Diet
P ro f .  M a r i e- C h r i s t i n e  S i m o n ,  U n i v e rs i t y  o f  B o n n ,  G e r m a ny

GLP1 rezeptor im Rortex, hippocampus, GLP improves cognition, Alzheimer 
Prophylaxe ?, probiotics stimulate GI micobiota , enhance GLP1

SESSION 3: Mental HEALTH

Lifestyle factors and the gut-ōǊŀƛƴ ŀȄƛǎΥ ǊŜƭŜǾŀƴŎŜ ǘƻ !ƭȊƘŜƛƳŜǊΩǎ

P r o f. Y v o n n e N o l a n , U n i v e r s i t y C o r k , I r e l a n d

Lifestyle-Faktoren beeinflussen das 
Mikrobiom

Midlife phase ist wichtig

113 114

115 116
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SESSION 3: Mental HEALTH

Lifestyle factors and the gut-ōǊŀƛƴ ŀȄƛǎΥ ǊŜƭŜǾŀƴŎŜ ǘƻ !ƭȊƘŜƛƳŜǊΩǎ

P r o f. Y v o n n e N o l a n , U n i v e r s i t y C o r k , I r e l a n d

Positiver Einfluss der 
mediterranen 
Ernährung

Interventions, examples 

Fasting, CR
Probiotika, Prebiotika, Synbiotika, Postbiotika 
Epigenetic active foods,
mi RNAs

Probiotic  

ÅPositive effects on health already 100 years ago suggested by Nobel 
Prize winner Elie Metchnikoff [Metchnikoff, 2004]

ÅDefinition: άƭƛǾŜ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎ ǘƘŀǘΣ  ǿƘŜƴ  ŀŘƳƛƴƛǎǘŜǊŜŘ  ƛƴ  
ŀŘŜǉǳŀǘŜ  ŀƳƻǳƴǘǎΣ  ŎƻƴŦŜǊ  ŀ  ƘŜŀƭǘƘ  ōŜƴŜŦƛǘ  ƻƴ  ǘƘŜ  Ƙƻǎǘέ 
[FAO/WHO, 2002]

ÅOver 8000 research articles published since 2002 Ą several probiotic 
products on the market [Hill et al., 2014]

ÅCell components of probiotics able to induce effects in host [Dotan
and Rachmilewitz, 2005] but requirement for survivable cells remains 
a crucial factor for efficacy [Ma et al., 2004]

117 118

119 120



18.12.2025

31

Definitions 

Antimicrobial substances

ÅProbiotics produce various antimicrobial acting substances

ÅExamples: lactic acid, hydrogen peroxide, microcines, deconjugated 
bile acids [Oelschlaeger, 2010], bacteriocins [Maqueda et al., 2008]

ÅAntibiotics also produced by probiotics Ą reuterin:
ÅBroad-spectrum antibiotic

ÅActive against yeast, gram-positive and gram-negative bacteria, fungi, viruses, 
protozoa

ÅProduced by strain ATCC55730 from L. reuteri [Cleusix et al., 2007]

Species

ÅLactobacilli:
ÅPresent in GIT, oral cavity and vagina of humans [Walter, 2008]

ÅWidespread use in production and fermentation of foods Ą ability to convert 
hexose sugars to lactic acid Ą preservation [Fijan, 2014]

ÅExcellent for use as probiotics: high tolerance to acid and bile, capability to 
adhere to intestinal surfaces [Tulumoglu et al., 2013]

ÅBifidobacteria:
ÅFirst colonizers of the human gut together with lactobacilli [Turroni et al., 

2012]

ÅWell known for resistance against bile salts [Fijan, 2014]

121 122

123 124



18.12.2025

32

Species

ÅBacillus species:
ÅEither spore-forming aerobic or facultative aerobic, gram positive bacteria

ÅB. subtilis, B. cereus, B. coagulans are members with probiotic characteristics 
[Fijan, 2014]

ÅEschericha coli Nissle 1917:
ÅAble to colonize the gut and compete with resident and pathogenic bacteria 

through multiple fitness factors [Behnsen et al., 2013]

ÅStimulation of epithelial defensin production Ą restoration of disturbed gut 
barrier

ÅαSealing effectά ƻƴ tight junctions of enterocytes [Sonnenborn and Schulze, 
2009]

Figure 2. Various ways of immune modulation by E. coli Nissle1917 
(summary of data from in vitro and in vivo experiments) [Behnsenet al., 

2013]
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Treatment of acute diarrhea with probiotics ςmeta-analyses

Figure 10. 
Duration of 
diarrhea [Salari 
et al., 2012]

Figure 11. Duration of 
hospitalization [Salari et al., 2012]

opsychologicaltherapies in patients with depressive and/or anxiety symptoms or disorders.

Methods: We conducted searches of MEDLINE, EMBASE, CENTRAL, PsycINFO, CINAHL, ProQuest, LILACS, and Web of 
Science up to February 2020 to identify randomized controlled trials (RCTs) investigating the efficacy of probiotics 
associated with or without pharmacological or psychological therapies for patient-important outcomes including relief 
of depressive, anxiety and stress symptoms, cognitive functions, adverse events and quality of life. We used the GRADE 
approach to rate the overall certainty of the evidence by outcome. The protocol of the systematic review was 
registered with PROPSERO and published under the number CRD4202016329.

Results: 16 RCTs including 1,125 patients proved eligible. Results suggested a significant improvement in using Beck 
Depression Index (MD, -3.20 [95% CI, -5.91 to -0.49], p = 0.02; I2 = 21%, p = 0.28) for depression symptoms and State-
Trait Anxiety Inventory (STAI) (MD, -6.88 [95% CI, -12.35 to -1.41], p = 0.01; I2 = 24%, p = 0.25) for anxiety with overall 
certainty in evidence rated as moderate and low, respectively. However, Depression Scale (DASS-Depression) (MD, 2.01 
[95% CI, -0.80 to 4.82], p = 0.16; I2 = 0%, p = 0.62), Montgomery-AsbergDepression Rating Scale (MADRAS) (MD, -2,41 
[95% CI, -10,55 to 5,72], p = 0,56; I2 = 87%, p = 0,006), Anxiety scale (DASS-Anxiety) (MD, 0.49 [95% CI, -4.05 to 5.02], p 
= 0.83; I2 = 74%, p = 0.05), and Stress Scale (DASS-Stress) (MD, 0.84 [95% CI, -2.64 to 4.33], p = 0.64; I2 = 34%, p = 0.22) 
showed no significant decrease in the relief of depression, anxiety and stress symptoms of probiotics compared to 
placebo with overall certainty in evidence rated as very low for all outcomes. We also found no differences in the Beck 
Anxiety Index (BAI) (MD, -3.21 [95% CI, -6.50 to 0.08], p = 0.06; I2 = 0%, p = 0.88) with overall certainty in evidence 
rated as low. Results suggested a non-statistically significantly effect of probiotics in the adverse events outcomes.

Conclusions: The current review suggests that probiotics may improve symptoms of depression and anxiety in clinical 
patients. However, given the limitations in the included studies, RCTs with long-term follow-up and large sample sizes 
are needed.

Probiotics and anxiety
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a significant decrease in 
depressive symptoms favoring 
probiotics containing strains 
such as Lactobacillus 
acidophilus, Lactobacillus 
paracasei, Lactobacillus casei, 
Lactobacillus plantarum, 
Lactobacillus salivarius, 
Bifidobacterium bifidum, 
Bifidobacterium lactis, 
Bifidobacterium breve, and 
Bifidobacterium longum (MD: -
2.69, CI95%: -4.22/-1.16, p 
value: 0.00). Conversely, RCTs 
using HAMD showed a non-
significant reduction in 
depressive symptoms (MD: -
1.40, CI95%: -3.29/0.48, p 
value: 0.14). RCTs employing 
DASS and MADRS scales also 
showed no significant 
differences.
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Atopic diseases, Allergy and pro-, prebiotics

Childhood allergy, probiotics, bifibacteria Meta-analysis probiotic  allergy 

Methods
We performed a comprehensive search on PubMed, Cochrane Library, EMBASE for relevant publications from 1 Jan 
2000 to 1 July 2021. Physical examinations, Pediatric RhinoconjunctivitisQuality of Life Questionnaires (PRQLQs), 
Total Nasal Symptom Score (TNSS), Nasal or Eye Symptom Score (NSS or ESS), serum allergen-specific IgE, and 
eosinophil were used as evaluating indicators for AR and allergic asthma in children and adolescents. The meta-
analysis was performed using Review Manager (RevMan, Version 5.3).
Results
15 randomized controlled trials (RCTs) with a total of 1388 participants were included for the meta-analysis. Among 
them, 729 patients treated with probiotics served as the probiotics group, and 659 patients with placebo as control 
ƎǊƻǳǇΦ {ƛƎƴƛŦƛŎŀƴǘƭȅ ƎǊŜŀǘŜǊ ǊŜŘǳŎǘƛƻƴ ƛƴ twv[vǎ ŦǊƻƳ ōŀǎŜƭƛƴŜ ǘƻ ŜƴŘǇƻƛƴǘ ό{a5 Ґ ҍнΦртΣ фр҈ /L ώ ҍ пΦссΣ ҍлΦпуϐ 
t ғ лΦлмύΣ b{{ ό{a5 Ґ ҍмΦпоΣ фр҈ /L ώ ҍ мΦсоΣ ҍ мΦноϐΣ t ғ лΦлмύ ŀƴŘ 9{{ όǘƻǘŀƭ a5 Ґ ҍмΦстΣ фр҈ /L ώ ҍ мΦтфΣ ҍ мΦррϐΣ 
t ғ лΦлмύ ǿŜǊŜ ƻōǎŜǊǾŜŘ ƛƴ ǇǊƻōƛƻǘƛŎǎ ƎǊƻǳǇ ŎƻƳǇŀǊŜŘ ǘƻ ŎƻƴǘǊƻƭ ƎǊƻǳǇΦ tǊƻōƛƻǘƛŎǎ ƘŀǾŜ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŜŦŦŜŎǘ ǘƻ 
serum IgEŀƴŘ ŜƻǎƛƴƻǇƘƛƭǎ όt Ҕ лΦлмύΦ
Conclusion
The results of this meta-analysis indicated that probiotics treatment may reduce PRQLQs, NSS, ESS in patients with 
allergic airway disease. More research involving the mechanism of probiotics are needed to clarify the role of 
probiotics in AR and allergic asthma in children and adolescents.
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Background: Allergic Rhinitis (AR) is an atopic disease affecting the upper airways of predisposed subjects exposed to 

aeroallergens. This study evaluates the effects of a mix of specific probiotics (L. acidophilus PBS066, L. rhamnosus LRH020, B. 

breve BB077, and B. longum subsp. longum BLG240) on symptoms and fecal microbiota modulation in subjects with 

AR. Methods: Probiotic effects were evaluated at the beginning (T0), at four and eight weeks of treatment (T1 and T2, 

respectively), and after four weeks of follow-up from the end of treatment (T3) (n = 19) compared to the placebo group (n = 22). AR 

symptoms and quality of life were evaluated by the mini rhinitis quality of life questionnaire (MiniRQLQ) at each time point. Allergic 

immune response and fecal microbiota compositions were assessed at T0, T2, and T3. The study was registered on Clinical-

Trial.gov (NCT05344352). Results: The probiotic group showed significant improvement in the MiniRQLQ score at T1, T2, and T3 

vs. T0 (p < 0.01, p < 0.05, p < 0.01, respectively). At T2, the probiotic group showed an increase in Dorea, which can be negatively 

associated with allergic diseases, and Fusicatenibacter, an intestinal bacterial genus with anti-inflammatory properties (p-value 

FDR-corrected = 0.0074 and 0.013, respectively). Conversely, at T3 the placebo group showed an increase 

in Bacteroides and Ruminococcaceae unassigned, (p-value FDR-corrected = 0.033 and 0.023, respectively) which can be 

associated with allergies, while the probiotic group showed a significative increase in the Prevotella/Bacteroides ratio (p-value FDR-

corrected = 0.023). Conclusions: This probiotic formulation improves symptoms and quality of life in subjects with AR, promoting a 
shift towards anti-inflammatory and anti-allergic bacterial species in the intestinal microbiota.

Probiotics effect the Epigenetic regulation 

2025 AG Haslberger 142

The novel probiotic approach consisting of Lactobacillus plantarum, 
Saccharomyces cerevisiae var. boulardiiand oc-tacosanol)had a positive 
effect on regulating the expression of certain miRNAs and mRNAs 
important for regulating inflammation and adipogenesis, which are 
essential for obesity onset and control. , in print 

Pro-, prebiotika  und SCFAS

Butyrate and beta-hydroxybutyrate are similar due to their structure and additionally seem 
ǘƻ ƘŀǾŜ ǎƛƳƛƭŀǊ ǇƘȅǎƛƻƭƻƎƛŎŀƭ ƛƴŦƭǳŜƴŎƛƴƎ ǇǊƻǇŜǊǘƛŜǎΦ ¢ƘŀǘΩǎ ǿƘȅ ƭƛǘŜǊŀǘǳǊŜ ǿŀǎ ƻōǘŀƛƴŜŘ 
examining their effects on depression through fasting, caloric restriction and pre- and 
probiotic administration. A meta-analysis was conducted with the three included pre-and 
probiotic intervention trails and is able to show a significant increase of butyrate (SMD 
0,34; [0,02 ς0,67]) and an improvement of depression scores (SMD 0,15, [-0,35 - 0,70])
through the pre-and probiotic interventions. Furthermore, a correlation between butyrate
and depression scores (b1 = 1,57; p = 0,17) was calculated, which suggests a connection
between butyrate and depression, as well as pre- and probiotic administration as possible
depression ameliorating intervention.Additionally, three studies were qualitatively 
analyzed examining fasting as intervention. A possible connection between fasting, 
betahydroxybutyrateand depression was found. Caloric restriction as potential long-term
intervention was mentioned as alternative as well as further needed studies stated.

Probiotics 

2025 AG Haslberger 144
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Probiotics,  new ways Spores 

Butyrate production or cross feeding  ? Prebiotics what is it?
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Fibers and SCFA

Fibers and obesity, butyrogenic Receptors of SCFAs
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Human milk oligosaccharide composition

Human milk 
oligosaccharide 
composition blueprint. 
HMO composition follows 
a basic blueprint shown in 
the center. HMOs can 
contain 5 different 
monosaccharides in 
different number and 
linkages, namelyglucose
(bluecircle), galactose
(yellowcircle), N-
acetlylactosamine(blue
square), fucose(red
triangle), and sialicacid
(purplediamond).

Breastmilk
formula 

Muttermilch (breast milk) ist die natürliche Nahrung für 
Säuglinge und enthält alle wichtigen Nährstoffe, Antikörper und 
Enzyme, die das Immunsystem des Babys stärken und seine 
Entwicklung optimal unterstützen. Sie passt sich außerdem an 
die Bedürfnisse des Kindes an ς etwa durch Veränderungen in 
der Zusammensetzung während des Stillens oder über die 
Zeit.Formulanahrung(formulamilk) ist eine industriell 
hergestellte Alternative, die auf Kuhmilch- oder Pflanzenbasis 
basiert und mit Vitaminen, Mineralstoffen und anderen 
Nährstoffen angereichert wird, um Muttermilch so gut wie 
möglich nachzuahmen. Trotz großer Fortschritte kann sie 
jedoch nicht alle lebenden Immunstoffe und Enzyme enthalten, 
die Muttermilch auszeichnen.DerVersuch, Muttermilch in der 
Zusammensetzung näherzukommen, konzentriert sich heute 
auf:Zusatzvon Prä- und Probiotika, um die Darmflora zu 
fördern,langkettigeFettsäuren (DHA, ARA) zur Unterstützung 
der Gehirn- und Sehentwicklung,optimiertes Proteinverhältnis 
(mehr Molken- als Kaseinprotein),Zugabe von bioaktiven 
Komponenten wie Oligosacchariden, die das Immunsystem 
ǎǘŅǊƪŜƴ ǎƻƭƭŜƴΦҦ ½ƛŜƭ ŘƛŜǎŜǊ 9ƴǘǿƛŎƪƭǳƴƎŜƴ ƛǎǘ ŜǎΣ 
Formulanahrung funktionell immer ähnlicher zur Muttermilch 
zu machen ς auch wenn sie deren komplexe, lebendige 
Zusammensetzung noch nicht vollständig erreichen kann.

Das Oligosaccharid, das der Muttermilch am 
ƴŅŎƘǎǘŜƴ ƪƻƳƳǘΣ ƛǎǘ ŘŜǊȊŜƛǘ Řŀǎ нΩ-Fucosyllactose 
όнΩ-FL) ς ein sogenanntes Human Milk 
Oligosaccharid (HMO).

Formula: breast fed
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GOS

Galactooligosaccharide (GOS) sind tatsächlich ein 
wichtiger Bestandteil vieler Formulanahrungen, aber sie 
unterscheiden sich etwas von den echten Human Milk 
hƭƛƎƻǎŀŎŎƘŀǊƛŘŜƴ όIahǎύ ǿƛŜ нΩ-Fucosyllactose.Hier ein 
Überblick über GOS im Vergleich und ihre 
Wirksamkeit:  Was GOS ist:GOS sind präbiotische 
Ballaststoffe, die meist aus Laktose (Kuhmilchzucker) 
industriell hergestellt werden.Sie gehören nicht zu den 
natürlichen HMOs der Muttermilch, wirken aber ähnlich, 
indem sie das Wachstum nützlicher Darmbakterien 
fördern ς vor allem von Bifidobakterien und 
Lactobazillen.

Milk replacer plus galacto-
oligosaccharides significantly 
improved gut architectural features 
and villus/crypt ratio throughout 
the gastrointestinal tract, increased 
the number of goblet cells and 
revealed a differential abundance 
of beneficial probiotic bacteria, 
particularly Lactobacillus and 
Bifidobacterium.

The bifidogenic effect of human milk (rich in oligosaccharides) 
is well-known. Prebiotics have long been added to infant milk 
formulas to mimic these functional characteristics of breast 
milk (52, 80, 81). A combination of galacto-oligosaccharide 
(GOS) and fructo-oligosaccharide (FOS) (scGOS90% plus lcFOS
10%) was prebiotic of choice in a number of intervention trials. 
Acidic oligosaccharides (AOS), polydextrose (PDX) (with or 
without lactulose), different content of lactose, oligofructose 
plus inulin have also been tested (Table 1). Modification of 
intestinal microbiota represents the principal way by which this 
effect has been orchestrated (93) and has been reported in 
several studies (82, 90, 92, 94, 95). ¢ƘŜ н-ŦǳŎƻǎȅƭƭŀŎǘƻǎŜ όн-FL) 
human milk oligosaccharide (HMO), the most plentiful HMO in 
most human milk, has been recently synthesized and is now 
commercially available in few supplemented infant formulas, 
bringing the composition closer to human milk (95).

At this time, on the basis of currently available data, 
supplementation with probiotics for prevention of 
allergies in children cannot be recommended, even if 
it is possible to underline the net benefit in high-risk 
infants in the prevention of eczema, as this effect is 
predominantly constant across studies available in 
the literature. However, the optimal strains, dose 
and timing, and duration of supplementation are still 
unknown, although a combined pre- and post-natal 
intervention appeared of stronger benefit. Moreover, 
the evidence for recommendation of prebiotic 
supplementation in infants who are not exclusively 
breastfed is of very low certainty and quality. 
Therefore, conclusive evidence is still lacking to be 
able to recommend routine use of pre/probiotics for 
allergic preventive purposes.

Synbiotics 
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Postbiotics
ÅBacteriocins(protective compounds that make life hard for 
the bad guys)*
ÅEnzymes(help to digest food, get rid of toxins and assist other 
metabolic processes)*
ÅVitaminsόƭƛƪŜ ǘƘŜ .Ωǎ ŀƴŘ ǾƛǘŀƳƛƴ Yύϝ
ÅAmino acids(building blocks of protein)*
ÅNeurotransmitters(carry messages between the nerves and 
brain and can even affect appetite)*
ÅImmune-signaling compoundsόǘƘŜȅ ǎǳǇǇƻǊǘ ǘƘŜ ōƻŘȅΩǎ 
immune cells)*
ÅShort-chain fatty acids(created from fiber, they keep the 
intestinal lining strong and healthy)*
ÅNitric oxide (crucial for cardiovascular health)*
ÅOrganic acids(such as Fulvic and Humicacid. They combine 
with minerals, making them easier to absorb and help 
maintain the correct pH in the GI tract)*

Postbiotic concepts Fermentation spontaneous stater cultures
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Fermentation between tradition and novel 
possibilities  

166

Fermentation of food waste results in usefull 
molecules 

Bioactive plant ingredients, fuctional foods, 
sekundaere Pflanzeninhaltsstoffe 
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Polyphenols

Polyphenols are molecules chemically 
characterized by the presence of at least one 
aromatic ring with one or more hydroxyl groups 
attached . Polyphenols are plant secondary 
metabolites that are thought to help plants to 
survive and proliferate, protecting them against 
microbial infections or herbivorous animals, or 
luring pollinators . Polyphenols are found in 
many medicinal and edible plants which 
represent important alimentary sources, 
including fruits, vegetables, beverages (such as 
tea and red wine) and extra virgin oil 

Polyphenols and their plant sources, 

Types and classification of bioactive 
compounds from food

Nutraceuticals 
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The best nutraceutical for healthy aging:CR  
fasting, taken as an example for desired activities 

Fasting

1. Background 2.Hypothesis 3.Study design
4. Results & 
Discussion

6.Conclusion and 
Outlook

Åabstain from all/or some kinds of food or drink for a defined 
time. Has been implicated in religious cultures through out 
the world

ÅVoluntary in contrast to starvation, 

ÅHippocrates (460- 370 v.Chr) und Hildegard von Bingen 
(1098-1179)

Å20th century: Dr. Buchinger(Witzenhausen1878-1966), 

ÅCR: fasting, intermitted fasting, alternative day fasting..
without malnutrition

R. Mesnage, F. Grundler, A. Schwiertz, Y. Le Maho, and F. WilhelmiŘŜ ¢ƻƭŜŘƻΣ ά/ƘŀƴƎŜǎ ƛƴ ƘǳƳŀƴ Ǝǳǘ ƳƛŎǊƻōƛƻǘŀ 
composition are linked to the energy metabolic switch during 10 d of BuchingerŦŀǎǘƛƴƎΣέ J. Nutr. Sci., vol. 8, p. e36, 
2019, doi: 10.1017/jns.2019.33. 

174

5.Limitations

So, can we increase health span by fasting, CR ?

1. Background 2.Hypothesis 3.Study design
4. Results & 
Discussion

5.Conclusio

So what contributes to age related diseases/premature aging

175

5.Limitations
6.Conclusion and 

Outlook

Aging/ health are defined by its hallmarks

1.Background 2.Hypothesis 3.Study design
4. Results & 
Discussion

5.Conclusio 6.Outlook

C. López-otín, M. A. BlascoΣ [Φ tŀǊǘǊƛŘƎŜΣ aΦ {ŜǊǊŀƴƻΣ ŀƴŘ DΦ YǊƻŜƳŜǊΣ ά¢ƘŜ IŀƭƭƳŀǊƪǎ ƻŦ !ƎƛƴƎ [ƻƴƎŜǾƛǘȅΣέ Cell, vol. 
153, no. 6, pp. 1194ς1217, 2013, doi: 10.1016/j.cell.2013.05.039.The. 

176

6.Conclusion and 
Results

5.Limitations5.Limitations
6.Conclusion and 

Outlook
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Short term Caloric restriction mechanisms : 
AMPK,  SIRT, mTOR, p53

177

Madeoet al. Caloric Restriction Mimetics against Age-Associated Disease: Targets, Mechanisms, and Therapeutic Potential, cell metabolism 2019

Fasting pathways: Sirt, mTOR pathways

mTOR, Rapamycin immune-suppressiv, 
longevity relevant 

Inhibition of the protein 
kinase mechanistic target of 
rapamycin (mTOR) with the 
Food and Drug 
Administration (FDA)-
approved therapeutic 
rapamycin promotes health 
and longevity in diverse 
model organisms. 

Fasting > 3 days , Buchinger fasting, production  of 
Butyrate and ketogenic molecules  
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Ketone bodies  Histones, Aging

Caloric restriction, fasting  and aging change 
epigenetic CpG -methylation structure Fasting and sirtuins 
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1. Background 2.Hypothesis 3.Study design
4. Results & 
Discussion

5.Conclusio 6.Outlook

Histone deacetylases, Sirtuins 

J. A. Hall, J. E. Dominy, Y. Lee, and P. PuigserverΣ ά¢ƘŜ sirtuinŦŀƳƛƭȅΩǎ ǊƻƭŜ ƛƴ ŀƎƛƴƎ ŀƴŘ ŀƎŜ-ŀǎǎƻŎƛŀǘŜŘ ǇŀǘƘƻƭƻƎƛŜǎΣέ J. Clin. Invest., vol. 123, no. 3, pp. 973ς979, 2013, doi: 10.1172/JCI64094. 

185

6.Conclusion and 
Results

5.Limitations5.Limitations
6.Conclusion and 

Outlook

Caloric restriction: Rejuvenetion by senolysis? role for 
autophagy ? 

83rd ICREA Colloquium, 2018

Fasting and Microbiota
Effect of Plant Ingredient and Diet on Microbiota and 
Metabolites

Ingredients Shot
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Case study: comparing Fasting and a 
Fasting mimetic sirt-food shot: Microbiota, 
epigenetics

A.G. Haslberger 2021 189

Active (N. 131) Placebo (n: 30) 
Intervention 3 months

Feces, Blood spots before,  after 1,3 month

BuchingerFasting < 120 kcal/day
n: 22 in  PerneggMonastery 

Feces , blood spots, before and 
After the end, first solid feces

Illuminia sequencing, Line 1 methylation bisulfite qPCR,  HR-MCA, 
RNA, MiRNA RT QPCRi

positive correlation of the abundance of butyrate-producing 
Bacteroideteswith Mir125, siRT-1 expression, telomere length 

A.G. Haslberger 2021 190

Buchingerfasting resulted in a rise in the distribution of Proteobacteria, 
increased microbiota diversity and a significant increase in 
Christensenella

A.G. Haslberger 2021 191

3M sirt inducing drink increased Actinobacteria. 
Firmicutes/Bacteroidetes ratio decreased and correlated with BMI. Only 
Fasting increased Butyrate significantly 

A.G. Haslberger 2021 192
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Phloretin, BHB, Butyrate (Merck)

STUDY SENOLYTICS,  SENESCENCE 
MARKERS IN BRDU TREATED PRE-
ADIPOCYTES, ADIPOCYTES, 3T3

2025 AG Haslberger 193

B-Gal, senescence

Adipocytes, 
fat droplets

Fasting or Fasting mimetics?

1. Background 2.Hypothesis 3.Study design
4. Results & 
Discussion

5.Conclusio 6.Outlook

Adiponectine

ATP/   NAD
HDACs K.1

Autophagy 
Senescence

Sirtuine

AMPK

SCFAs

Fasting mimetics

Fasting mimetics

Fasting mimetics

ketonebodiesketonebodies

ÁSecondary plant ingredients 

ÁKetogenic diet

ÁCold therapy/ Sauna

ÁFasting mimicking Diet

ÁSport (endurance)

ÁMetformin

194

6.Conclusion and 
Results

5.Limitations5.Limitations
6.Conclusion and 

Outlook

CR, fasting mimetics  Aging, longevity , big business, science 
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Examples, 
Resveratrol

Previous studies have demonstrated that resveratrol is well-

absorbed following oral administration, with ~75% of the dose 

absorbed. Following absorption, resveratrol undergoes rapid and 

extensive metabolism leading to low bioavailability

Resveratrol   Vitro : Vivo 

Novel food ?!

Green tea extract, EGCG, Catechines 
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EGCG EGCG II

EgcgEffectively reduce Senescence (p21) and SASP  
EGCG, spermidine, resveratrol, anthocyans stimulate SIRT3 
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Astaxanthin
Astaxanthin ist ein natürlicher, orangeroter Farbstoff. Er zählt zu den 
Carotinoiden, genauer gesagt zu den sauerstoffhaltigen Xanthophyllen. 
Das sind farbige Inhaltsstoffe bestimmter Pflanzen. Es wurde früher 
auch als Hämatochrom ōŜȊŜƛŎƘƴŜǘ όǾƻƴ ŀƭǘƎǊƛŜŎƘƛǎŎƘ αhaimaά ŦǸǊ α.ƭǳǘά 
ǳƴŘ αchromaά ŦǸǊ αCŀǊōŜάύΦ 5ƛŜ {ǳōǎǘŀƴȊ ǿƛǊŘ ƘŀǳǇǘǎŅŎƘƭƛŎƘ Ǿƻƴ 
Mikroalgen wie der Blutregenalge (Haematococcus pluvialis), aber auch 
der roten Hefe Phaffia rhodozyma und dem Bakterium Paracoccus 
carotinifaciens gebildet.1
 
Astaxanthin dient der Alge als natürlicher UV-Schutz und als Molekül 
zur Nährstoffbindung: Um unter schwierigen Umweltbedingungen wie 
starker Sonneneinstrahlung, Wasser- oder Sauerstoffmangel zu 
überleben, stellt sie ihre Stoffwechselvorgänge ein und bildet zum 
Schutz eine blutrote Zyste, deren Pigmente aus Astaxanthin bestehen.2
 
Das Carotinoid ist jedoch nicht nur im Plankton enthalten, sondern 
gelangt über die Nahrungskette in das Tierreich. Wassertiere wie Lachs, 
Garnelen, Forellen, Krill oder Krebse, aber auch Flamingos fressen die 
Mikroalge. Sie erhalten durch Astaxanthin ihre rötliche Färbung und 
schützen sich damit ebenfalls vor den schädlichen Auswirkungen von 
UV-Licht und aggressiven Sauerstoffradikalen.3 Der Nährstoff ist auch 
ein wichtiger Zusatz in Futtermitteln und hilft bei der gesunden 
Aufzucht von Jungfischen.4

Quercetin Phloretin

Zusammenfassend lässt sich sagen, dass sowohl durch 
naturtrüben Apfelsaft als auch
durch Apfelsaftextrakt im ApcMin/+ Maus
Modell eine Verminderung der Anzahl an
Adenomen im Dünndarm festgestellt werden
konnte
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: This study aimed to assess the inter-individual variation in 
phloretin absorption and metabolism
and to seek possible phloretin metabotypesfollowing apple 
snack consumption. Methods: The excreted
phloretin metabolites in 24 h urine samples were determined 
by UPLC-MS/MS in 62 volunteers after
acute and sustained (6 weeks) interventions in a randomized 
and parallel study with a daily supplementation of 80 g of a 
low-phloretin (39.5 ˃ Ƴƻƭ) or a high-phloretin (103 ˃ Ƴƻƭ) 
freeze-dried apple snacks

extensive interindividual variability exists in the 
excretion of phloretin phase-II conjugates 
following consumption of
apple snacks, which could be related to oral 
microbiota phloridzin-hydrolysingactivity, lactase 
non-persistence trait or the metabotypeto 
which the subject belongs. There were 
inconsistent effects on postprandial serum 
glucose concentrations but there was a tendency 
for decreases to be associated with
higher excretion of phloretin phase-II conjugates. 

Fisetin

Curcumin Berberin, Berberitze 
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Anthocyans Saffron 

Spermidin Spermidin mechanisms 

Molecular and cellular mechanisms of spermidine in age-related diseas
es. Spermidine is an inducer of autophagy, which is the main mechanis
m of anti-aging. First, spermidine triggers autophagy by modulating th
e expressions of Atg genes. Second, it regulates transcription factor elF
5A to promote the synthesis of transcription factor TFEB. Third, sperm
idine inhibits EP300, which directly promotes the acetylation of Atg ge
nes and indirectly stimulates deacetylation of tubulin due to inhibitio
n of aTAT1. Besides, spermidine exerts potent anti-inflammatory roles b
y suppressing of multiple inflammatory cytokines, such as ROS, NF- Bˁ, 
IL-1ʲ and IL-18. Moreover, it is involved in regulation of cell proliferatio
n, differentiation, senescence, apoptosis and necrosis, ultimately pro
moting cell growth and inhibiting cell death. 
As an anti-aging agent, spermidine suppresses histone acetylation. Mor
eover, spermidine regulates lipid metabolism. On the one hand, it prom
otes the differentiation of preadipocytes into mature adipocytes. On th
e other hand, it alters lipid profile, modulates lipogenic gene expression
s, and represses lipid accumulation. Furthermore, spermidine can delay 
aging through specific signaling pathways, such as SIRT1/PGC-1ʰΣ insuli
n/ IGF, AMPK-FOXO3a, and CK2/MAPK signaling pathways. 
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Fishoil, EPA, DHA Longevity and beyond 

Bluezones 
Blaue Zonen sind Regionen der Welt in 

denen  Menschen viel länger als der 

Durchschnitt leben sollen. Das Konzept 

wird von Dan Buettner vertreten und 

wurde erstmals im November 2005 im 

Magazin National Geographic in der 

¢ƛǘŜƭƎŜǎŎƘƛŎƘǘŜ α¢ƘŜ {ŜŎǊŜǘǎ ƻŦ ŀ [ƻƴƎ 

[ƛŦŜά von Buettner vorgestellt.

Buettner identifizierte fünf Regionen, 

ŘƛŜ ŜǊ ŀƭǎ α.ƭŀǳŜ ½ƻƴŜƴά ōŜǘǊŀŎƘǘŜǘΥ 

Okinawa (Japan), Sardinien (Italien), die 

Nicoya-Halbinsel (Costa Rica), Ikaria 

(Griechenland) und unter den 

Siebenten-Tags-Adventisten in Loma 

Linda, Kalifornien.

Er gibt eine Erklärung, basierend auf 

Daten und Beobachtungen aus erster 

Hand, warum diese Bevölkerungs-

gruppen gesünder und länger leben. 

Haslberger 2022 219

Von den Bluezones lernen wir persönliche, regional spezifische 
Massnahmen gegen vorzeitiges Altern, alters-bedingte Erkrankungen, 

Zentral: bioaktive Moleküle  

Haslberger 2022 220
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Die Menschen in den Blauen Zonen haben 

gemeinsame Lebensstil-Merkmale, die zu ihrer 

Langlebigkeit beitragen. Sechs gemeinsamen 

Merkmale der Menschen in Okinawa, Sardinien 

und den Blauen Zonen von Loma Linda:
¶Familie ς wichtiger als andere Anliegen

¶Nicht rauchen

¶Pflanzenbasierte Ernährung ς der Großteil 

der verzehrten Nahrung stammt aus 

Pflanzen.

¶Ständige moderate körperliche Aktivität ς 

ein untrennbarer Bestandteil des Lebens.

¶Soziales Engagement ς Menschen jeden 

Alters sind sozial aktiv und in ihre 

Gemeinschaften integriert.

¶Hülsenfrüchte ς häufig konsumiert

Haslberger 2022 221

Buettner:  Faktoren  die den Lebensstil der Menschen in den blauen 

Zonen behandeln:

¶Mäßige, regelmäßige körperliche Aktivität.

¶Lebensinhalt.

¶Stressabbau.

¶Mäßige Kalorienzufuhr.

¶Pflanzenbasierte Ernährung.

¶Mäßiger Alkoholkonsum; überwiegend Wein.

¶Engagement in der Spiritualität oder Religion.

¶Engagement im Familienleben.

¶Engagement im gesellschaftlichen Leben.
Haslberger 2022 222

Bluezones limitations 

Das Bluezones Konzept wurde durch Arbeiten von Gianni Pes und Paulain 2004 im Journal of 
experimental Gerontology erstmals erstellt.   Dan Buettner, Gründer von BlueZones.com und 
mehrfacher New York Times Bestseller-Autor baute auf deren demografische Arbeit  auf.  Kritik kam 
unter anderem von Harriet Hall 2021. Sie schrieb für Science-Based Medicine, dass es keine 
kontrollierten Studien über die Hundertjährigen in den Blue Zones gäbe und dass die Ernährung in den 
Blue Zones auf Spekulationen und nicht auf Beweisen durch eine strenge wissenschaftliche Methode 
beruhe.
Ich teile deshalb die Bedenken von SJ Newman  und bin sehr froh, dass auch seine Kritik  zu einer 
genaueren Evaluation der  Daten auf denen das Bluezones Konzept beruht führen wird.  
Leider ist es richtig, dass Daten,  die so lange in die Vergangenheit reichen wie zB das Alter schwierig 
sind und z.B. viele Daten während des Weltkrieges verloren gingen.  Besonders sind auch die 
Ernährungsgewohnheiten von sehr vielen Faktoren abhängig. Lifestyle und Ernährung können kaum 
voneinander getrennt werden. Neue bioinformatische Analysemethoden werden hier verbesserte 
Aussagen bringen und vielleicht auch neue Regionen einbeziehen. Auch fehlen die Konsequenzen von 
persönlichen Einflüssen ( siehe mein Buch personalised nutrition ). Und die neuen Möglichkeiten und 
Analysemethoden der Epigenetik müssen in ein überarbeitetes Bluezones Konzept eingebracht werden. 

D. Sincliar and the endless life 
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Scientific Innovations & Theories of David Sinclair
1.{ƛǊǘǳƛƴǎ ŀƴŘ b!5я tŀǘƘǿŀȅ

1. Sinclair has done foundational work on sirtuinsΣ ŀ Ŏƭŀǎǎ ƻŦ ǇǊƻǘŜƛƴǎ όŜƴȊȅƳŜǎύ ǘƘŀǘ ŀǊŜ b!5я-dependent 
deacetylases. sinclair.hms.harvard.edu+2nad.com+2

2. His lab showed that as organisms age, b!5я ƭŜǾŜƭǎ ŘŜŎƭƛƴŜ, which impairs sirtuin function. PubMed+1
3. .ȅ ōƻƻǎǘƛƴƎ b!5я όŜΦƎΦΣ Ǿƛŀ b!5я ǇǊŜŎǳǊǎƻǊǎ ƭƛƪŜ NMN), sirtuins can be reactivated, which in turn 

supports genomic stability, stress resistance, metabolic health, and potentially longevity. 
providence.elsevierpure.com+2nad.com+2

4. He also helped discover sirtuin-activating compounds (STACs), such as resveratrol and synthetic 
molecules (e.g., SRT1720), which can enhance the activity of SIRT1. nad.com+1

2.Information Theory of Aging / Epigenetic Reprogramming
1. Sinclair has contributed to a provocative theory often called the άLƴŦƻǊƳŀǘƛƻƴ ¢ƘŜƻǊȅ ƻŦ !ƎƛƴƎΦέThe 

idea: aging is not just about accumulating damage (mutations) but about the loss of epigenetic 
informationτƛΦŜΦΣ ǘƘŜ άǎƻŦǘǿŀǊŜέ ƻŦ ƻǳǊ ŎŜƭƭǎ ōŜŎƻƳŜǎ ŎƻǊǊǳǇǘŜŘΦ PMC+2PubMed+2

2. In a landmark 2023 Cell paper, his team showed that artificially inducing DNA double-strand breaks in 
ƳƛŎŜ όǿƛǘƘƻǳǘ ŎŀǳǎƛƴƎ Ƴǳǘŀǘƛƻƴǎύ Ŏŀƴ ƳŀƪŜ ǘƘŜƛǊ ŎŜƭƭǎ άŀƎŜέ όƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜƛǊ ŜǇƛƎŜƴŜǘƛŎ ƭŀƴŘǎŎŀǇŜύΣ 
but that this process can be reversedby reprogramming factors (partial Yamanaka factors). PMC

3. This suggests that some aspects of aging are reversibleΣ ōŜŎŀǳǎŜ ǘƘŜ άōŀŎƪǳǇέ ŜǇƛƎŜƴŜǘƛŎ ƛƴǎǘǊǳŎǘƛƻƴǎ 
ŀǊŜ ǎǘƛƭƭ ǘƘŜǊŜ ŀƴŘ Ŏŀƴ ōŜ άǊŜōƻƻǘŜŘΦέ TIME+1

4. ¢Ƙƛǎ ƛŘŜŀ ƛǎ ŀƭǎƻ ōŜƛƴƎ ǘǊŀƴǎƭŀǘŜŘ ƛƴǘƻ ŜȄǇŜǊƛƳŜƴǘǎΥ ŦƻǊ ƛƴǎǘŀƴŎŜΣ {ƛƴŎƭŀƛǊΩǎ ƭŀō Ƙŀǎ ŘƻƴŜ partial cellular 
reprogramming(using 3 of the 4 Yamanaka factors) in mice to restore more youthful epigenetic 
patterns without turning cells fully into stem cells. TIME

Key Recent Molecules κ άRecipesέ ƛƴ {ƛƴŎƭŀƛǊΩǎ Age-Reversal Thinking

1.Chemical Cocktails for Epigenetic Reprogramming
1. In a 2023 paper, {ƛƴŎƭŀƛǊΩǎ lab (Yang et al.) reported six chemical cocktails that, in 

human/senescent cells, restored a more youthful gene expression profile within a week. Aging-
US+2PMC+2

2. Importantly, these cocktails ŘƛŘƴΩǘ erase cell identity (i.e., they ŘƛŘƴΩǘ fully turn cells into stem 
cells) τ they partially reprogrammed them. Aging-US

3. The base (or άcoreέύ small molecules used in these cocktails include:
1. Valproic acid (VPA) τ a histone deacetylase (HDAC) inhibitor. PMC+1
2. CHIR-99021 τ a GSK3h κʲ inhibitor, which affects signaling pathways. PMC+1
3. E-616452 (also called RepSox) τ a TGF-ʲ signaling pathway inhibitor. PMC
4. Tranylcypromine τ affects histone modification / epigenetics. PMC
5. Forskolin τ increases cAMP (activates adenylyl cyclase). PMC

4. In addition to these, different cocktails also included: TTNPB, Y-27632, SAG (Smoothened 
agonist), ABT-869, sodium butyrate, h -ketoglutarate. ResearchHub

5. Concentrations used in their cell experiments (in vitro) included, for example: VPA ~ 250 µM, 
CHIR99021 ~ 10 µM, RepSox ~10 µM, Tranylcypromine ~ 5 µM, Forskolin ~ 50 µM. ResearchHub

1.Optimized / Minimal Cocktail (2-Compound)
1. More recently (discussed by community sources and follow-up analysis), there is mention of a άн-
ŎƻƳǇƻǳƴŘέ όнŎύ cocktail that is a simplified version of the 7-molecule mix. According to a 
summary: RepSox + Tranylcypromine alone may be sufficient to restore several aging phenotypes 
(genomic instability, epigenetic dysregulation, senescence, oxidative stress) in cells. Fight Aging!

2. This is significant because a smaller, simpler cocktail may be easier to develop more safely, but this 
is still very early-stage research. Fight Aging!+1

2.hǘƘŜǊ ά{ǘŀŎƪέ Molecules Outside Reprogramming
Besides the reprogramming cocktails, Sinclair often talks about more classical longevity molecules / 
supplements:

1. b!5я precursors: NMN (nicotinamide mononucleotide) and NR (nicotinamide riboside) remain 
central. nad.com+1

2. Spermidine: which stimulates autophagy. nad.com
3. Metformin : Sinclair includes this in his άstackΦέ nmn.com+1
4. Senolytics / other drugs: In a summary ƻŦ άу anti-aging medicinesΣέ his group (with other 

researchers) names rapamycin, GLP-1 agonists (e.g. Ozempic), senolytic-like molecules. nad.com

1. Stem Cell Exhaustion & Rejuvenation
Aging is closely linked to the decline in both number and function of stem cells (hematopoietic, muscle satellite cells, 
neural stem cells, mesenchymal stem cells).
Approaches:
ÅReactivating dormant stem cells
Using signals like Wnt, Notch, or TGF-ʲ inhibitors to restore youthful function.
ÅReducing stem cell senescence
Removing senescent cells (with senolytics) can restore a more youthful stem-cell niche.
ÅNiche rejuvenation
Repairing the microenvironment that stem cells depend onτECM, signaling molecules, inflammation levels.

 2. Stem Cell Replacement or Transplantation
Replacing aging stem cell pools with younger or engineered cells.
Examples:
ÅHematopoietic stem cell (HSC) transplantation
Can partially rejuvenate immune function.
ÅMesenchymal stem cell (MSC) therapies
Reduce inflammation, modulate immune response, and support tissue repair.
ÅInduced pluripotent stem cells (iPSCs)
Reprogrammed from adult cells; can be converted into youthful, patient-specific tissue.
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https://www.nad.com/news/david-sinclair-and-colleagues-reveal-8-anti-aging-medicines-applicable-to-humans?utm_source=chatgpt.com
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 3. Partial Cellular Reprogramming όά¸ŀƳŀƴŀƪŀ Resetέύ

A groundbreaking concept:
Short pulses of Yamanaka factors (OSKM) can rejuvenate cells without wiping identity.
Effects observed in research:
ÅReduced epigenetic age
ÅImproved mitochondrial function
ÅEnhanced tissue repair
ÅReversed age-associated gene expression
The challenge:
Avoiding tumor formation by preventing full  reprogramming.

 4. Tissue Engineering & Organoid Replacement
Instead of repairing in place, you grow replacement tissue using stem cells.
Examples:
ÅOrganoids for liver, kidney, or gut
ÅEngineered skin or cartilage
ÅLab-grown thymus for immune rejuvenation
This allows young, functional tissue to replace aged structures.

 3. Partial Cellular Reprogramming όά¸ŀƳŀƴŀƪŀ Resetέύ

A groundbreaking concept:
Short pulses of Yamanaka factors (OSKM) can rejuvenate cells without wiping identity.
Effects observed in research:
Reduced epigenetic age
Improved mitochondrial function
Enhanced tissue repair
Reversed age-associated gene expression
The challenge:
Avoiding tumor formation by preventing full reprogramming.

 4. Tissue Engineering & Organoid Replacement

Instead of repairing in place, you grow replacement tissue using stem cells.
Examples:
Organoids for liver, kidney, or gut
Engineered skin or cartilage
Lab-grown thymus for immune rejuvenation
This allows young, functional tissue to replace aged structures.

5. Clearing Damaged Cells to Support Stem Cell Health
Stem cells decline partly due to:
ÅInflammation
ÅAccumulated DNA damage
ÅSenescent cell burden
ÅMitochondrial dysfunction
Approaches:
ÅSenolytics (remove senescent cells)
ÅAutophagy boosters (rapamycin, fasting mimetics)
ÅRedox balance / mitochondrial repair
These create ŀ ŎƭŜŀƴŜǊ άƛƴǘŜǊƴŀƭ environmentέ that supports stem cell renewal.

 6. Gene Editing to Enhance Stem Cell Longevity
Using CRISPR or epigenetic editing to modify stem cell behavior.
Concepts:
ÅBoost genomic stability
ÅIncrease telomerase expression
(Carefullyτraises cancer risk if uncontrolled)
ÅCorrect age-associated mutations
ÅEnhance DNA repair pathways (e.g., SIRT6, FOXO3)

 7. Secretome & Exosome-Based Rejuvenation

Stem cells release exosomes containing growth factors, 
microRNAs, and signaling molecules.

Potential effects:
ÅReduced inflammation
ÅEnhanced tissue repair
ÅImproved collagen production and wound healing
ÅMitochondrial transfer to damaged cells
This allows rejuvenation without transplanting live cells.
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The Yamanaka factorsarea setof four genes (\ (Oct4,Sox2,Klf4,\ ) and \ (c-Myc\ )) that can
reprogramadult cellsinto inducedpluripotent stemcells(iPSCs). 

Discovered by Nobel laureate Shinya Yamanaka, thesefactorsallowmature, specialized
cellsto be revertedto a stemcell-like state, wheretheycandifferentiateinto anycell
type in the body. 
This discovery has applications in regenerative medicine, cellular aging, and disease 
modeling.      
The four factors: The specific transcription factors are Oct4, Sox2, Klf4, and c-Myc.  

The process: Theywork by alteringthe cell'schromatinstructureto eraseits previous
specializedidentity and activatethe genes requiredfor pluripotency. This process, known
ascellularreprogramming, allowsa differentiatedcellto becomea pluripotent stem
cell. Significance: This discovery won Shinya Yamanaka the 2012 Nobel Prize in 
Physiology or Medicine and has opened up new avenues in research.  

Applications: Yamanaka factors are being explored for applications such as:  Generating 
patient-specific stem cells for research and therapies.  Developing disease 
models.  Regenerating tissue, such as in the central nervous system or heart, by 
promoting cell regeneration.  Challenges: While promising, there are challenges, 
including potential tumor formation from c-Myc and optimizing the efficiency and safety 
of the reprogramming process.

NAD (Nicotinamid-Adenin-Dinukleotid) ist ein lebenswichtiges Coenzym, das in zwei Formen existiert: NAD\ ({}^{+}\) 
(oxidiert) und NADH (reduziert). 

Seine Hauptwirkungen liegen in der Energieproduktion, da es als Elektronen- und Wasserstoffträger in vielen 
Stoffwechselprozessen wie der Zellatmung und dem Citratzyklus dient. 

Weitere wichtige Funktionen sind die Reparatur von DNA-Schäden, der Schutz der Zellen vor oxidativem Stress durch 
seine antioxidative Wirkung (in Form von NADH) und die Unterstützung des Nervensystems durch Signalübertragung 
und Schutz der Nervenzellen. Die NAD-Spiegel sinken mit dem Alter, was die Forschung auf den Bereich des Anti-Aging 
lenkt.Wirkung von NAD1. EnergieproduktionNAD\ ({}^{+}\) ist entscheidend für die Gewinnung von Energie in Form 
von ATP in den Mitochondrien, den Kraftwerken der Zelle.Es fungiert als Kofaktor in der Glykolyse, dem Citratzyklus 
und der Atmungskette.In diesen Prozessen nimmt NAD\ ({}^{+}\ ) Elektronen und Protonen auf, wird dabei zu NADH 
reduziert, und transportiert die Energie dann zur Atmungskette, wo ATP produziert wird.2. DNA-
ReparaturNAD\ ({}^{+}\ ) spielt eine zentrale Rolle bei der Reparatur geschädigter DNA-Strukturen.Esreguliert die 
Wechselwirkung zwischen den Proteinen PARP1 und DBC1, wodurch die Aktivität von PARP1 für die Reparatur 
ermöglicht wird. 3. Zellschutz und Antioxidative WirkungDie reduzierte Form NADH wirkt als starkes Antioxidans und 
schützt die Zellen vor schädlichen freien Radikalen und oxidativem Stress.Dies kann dazu beitragen, die Zellalterung zu 
verlangsamen.4. Unterstützung des NervensystemsDas Nervensystem ist auf NAD\ ({}^{+}\) angewiesen, um die 
Signalübertragung zu unterstützen.Eshilft, Nervenzellen vor oxidativem Stress zu schützen, was mit besserer 
Konzentrationsfähigkeit und mentaler Klarheit verbunden ist. 5. Stoffwechsel und Anti-AgingNAD\ ({}^{+}\) ist an der 
Umwandlung von Nahrung in Energie beteiligt.Dadie NAD-Spiegel mit dem Alter abnehmen, wird die 
Aufrechterhaltung eines ausreichenden Spiegels als Weg angesehen, um Alterungsprozesse zu verlangsamen. Formen 
von NADNAD+ (oxidierte Form): Nimmt Elektronen und Protonen von anderen Molekülen auf.
NADH (reduzierte Form): Entsteht durch die Aufnahme von Elektronen und Protonen durch NAD+.NAD-Vorstufen: 
Substanzen wie Nicotinamid-Ribosid(NR) und Nicotinamid-Mononukleotid(NMN) können vom Körper in NAD\ ({}^{+}\ ) 
umgewandelt werden, um dessen Spiegel zu erhöhen.

8. Restoring Regeneration Seen in Youth

Many animals (salamanders, zebrafish) regenerate limbs or organs through:
ÅLocal stem cell activation
ÅControlled dedifferentiation
ÅGrowth factor cascades
Scientists aim to άunlockέ similar regenerative programs in adult humans.

Epigenetics in early cancer diagnosis: Combination of 
markers from different OMICS improves prediction: SNPS, 

CPG methylation, miRNAs from liquid biopsies
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Discussed activities of nutraceuticals along the 
hallmarks of aging, facts, hypothesis, fiction  ?

Anti oxydative Epigenetic active

inflammation neuroinflammation

Telomers Mitochondria

Autophagy Apoptose

Senolytic DNa repair 

Immune senescence Nuro infl

Anti bacterial Anti viral 

AGING

ROS and antioxydative activities

Antioxydants Ros, stress impairs all mechanisms of the 
epigenetic machinery  - > aging

2025 AG Haslberger 240

DNA - packaging

Promotor CpG 
methylation

Histones

Non-coding 
miRNAs
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Stress and Mitormesis ECG and EGCG are considered antioxidants, which means they 
counteract or prevent oxidative stress in the body caused by 
ŀƎƎǊŜǎǎƛǾŜ ŦǊŜŜ ǊŀŘƛŎŀƭǎ ƻŦ ƻȄȅƎŜƴΣέ ǎŀƛŘ ǎŜƴƛƻǊ Ŏƻ-author Professor 
Michael Ristow, a researcher in the Department of Health Sciences 
and Technology at ETH Zurich and the Department of Human 
Nutrition at the Friedrich Schiller University Jena, and his colleagues.
ά¦ƴǘƛƭ ƴƻǿΣ ƛǘ ǿŀǎ ŀǎǎǳƳŜŘ ǘƘŀǘ ǘƘŜǎŜ ŎŀǘŜŎƘƛƴǎ ƴŜǳǘǊŀƭƛȊŜ ŦǊŜŜ 
ǊŀŘƛŎŀƭǎ ŀƴŘ ǘƘǳǎ ǇǊŜǾŜƴǘ ŘŀƳŀƎŜ ǘƻ ŎŜƭƭǎ ƻǊ 5b!Φέ
άhƴŜ ǎƻǳǊŎŜ ƻŦ ƻȄȅƎŜƴ ŦǊŜŜ ǊŀŘƛŎŀƭǎ ƛǎ ƳŜǘŀōƻƭƛǎƳΤ ŦƻǊ ŜȄŀƳǇƭŜΣ ǿƘŜƴ 
the mitochondria τ the powerhouses of the cell τare working to 
ǇǊƻŘǳŎŜ ŜƴŜǊƎȅΦέ
ά²Ŝ ǘƻƻƪ ŀ ŎƭƻǎŜǊ ƭƻƻƪ ŀǘ Ƙƻǿ ŎŀǘŜŎƘƛƴǎ ŀŎǘ ƛƴ ǘƘŜ ƴŜƳŀǘƻŘŜ 
worm Caenorhabditis elegansand came to a different, seemingly 
paradoxical conclusion: rather than suppressing oxidative stress, 
ƎǊŜŜƴ ǘŜŀ ŎŀǘŜŎƘƛƴǎ ǇǊƻƳƻǘŜ ƛǘΦέ
In their experiments, the researchers found that applying the green 
tea catechins EGCG and ECG at a low dose extends the lifespan 
of Caenorhabditis elegans.
The long-term effects also included reduced fat content in the 
nematodes after 5 days of catechin treatment.
ά9/D ŀƴŘ 9D/D ƛƴƛǘƛŀƭƭȅ ƛƴŎǊŜŀǎŜ ƻȄƛŘŀǘƛǾŜ ǎǘǊŜǎǎ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳΣ 
but that this has the subsequent effect of increasing the defensive 
ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ǘƘŜ ŎŜƭƭǎ ŀƴŘ ǘƘŜ ƻǊƎŀƴƛǎƳΣέ ǘƘŜȅ ŜȄǇƭŀƛƴŜŘΦ

Antioxydants, mithormesis

Novel foods, functional foods and epigenetics DNA, CpG methylation
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Best marker for aging: The epigenetic clock (Horvath) 
evaluates the biological age, accelerated or decelerated, 

healthy aging ( CpG methylation of 100s of genes ) 

2025 AG Haslberger 245

Effects on histones, chromation

Sirtuins Epigenetic miRNAs: food borne, marker 
for  mechanisms, phenotypes, disorders

2025 AG Haslberger 248
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Mi RNAS, non coding RNAs Epigenetics regulates aging mechanisms involved in 
telomere attrition, mitochondrial functions, autophagy, 

I.S./inflammation, senescence and DNA-repair  

2025 AG Haslberger 250

Polyphenols and Inflammation mechanisms Polyphenol effects inflammation:
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