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SYSTEM - BIOLOGIE

' ‘ Tomatoes are a good source of various polyphenols, including:

* Quercetin: A flavonoid known for its antioxidant and anti-inflammatory
properties. ¢

« Lycopene: A carotenoid, also an antioxidant, responsible for the red color of
tomatoes. @

« Other Phenolic Acids: Tomatoes contain other phenolic acids that contribute to their
overall antioxidant capacity. ¢

Classic Bloody Mary
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Epigenetik: Monozygote Zwillinge

50-year-old twins
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Warum Epigenetik |: Einfllsse von der
Umwelt , aber reversibel
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Warum Epigenetik Il: Epigenetik reguliert Gene
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Warum Epigenetik Mechanismsn

HEALTH ENDPOINTS
e Cancer

¢ Autoimmune disease

¢ Mental disorders

¢ Diabetes

EPIGENETIC MECHANISMS

are affected by these factors and processes:
¢ Development (in utero, childhood)

¢ Environmental chemicals
* Drugs/Pharmaceuticals

* Aging

EPIGENETIC

‘ FACTOR

CHROMATIN -

/

DNA methylation \\ ‘
Methyl group (an epigenetic factor found )

in some dietary sources) can tag DNA
and activate or repress genes.

HISTONE TAIL 7

o HISTONE TAIL

DNA accessible, gene active

‘ Histone modification
( The binding of epigenetic factors to histone “tails”
Histones are proteins around which | HISTONE alters the extent to which DNA is wrapped around

DNA can wind for compaction and DNA inaccessible, gene inactive histones and the availability of genes in the DNA
gene regulation. to be activated.
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Entwicklung : Mikrobiota, Epigenetik und |.S.
Interagieren. First 10@aysof life
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Relative sbundance, %

Relative abundance, %

Mikrobiota : unterschiedliche Entwicklungen,
die Rolle der Diversitat
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Frihe Mikroben verandern die Entwicklung des
Immunsystems und die metabolische Homobostase

Maternal | | Maternal obesity
diet Mode of delivery
Antibiotic exposure

Altered infant gut
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Ernahrung und die Rolle von Faserstoffen
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Wirkungsmechanismus von Ballaststoffen: Kurzkettige
Fettsauren (SCFAS)
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Butyrat, BetehydroxyButyrat(BHB),
Epigenetik und Gesundheit

Diet [:d Intestinal microflora
(fibers) . (butyrate-producing bacteria)

\ ) L

J Exogenous
BHB suppl

— ,}.U

/ Eplgelenc regulation of gene expression 2
[ involved in:

» Anticarcinogenic and chemopreventive effects
» Anti-inflammatory effects
» Effects on obesity, insulin resistance
»Effects on cardiovascular diseases
» Effects on immune system
» Effects on inherited disorders

- » Neuroprotective effects

> Effects on stem cells

v
-

Figure 1 Diet influences intestinal microflora composition, which has an important role In the fermentation of dietary fibers leading

10 the production of short chain fatty ackds (SCFAs), such as butyrate, Butyrate exens multiple beneficial effects at intestinal and
extrantesing level, related a0 least In part 10 the epigenetic regulation of gene expression

Diabetes
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Metabolite von Mikrobiota
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Gut-Microbiota-
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microbiota on brain and behaviour." Nature reviews neuroscience 13.10 (2012): 701-712.



SCFAs bei alteren Menschen: Rickgang der
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Eine hohe individuelle Diversitat der Darwtikrobiota spiegelt
Ernahrung und Lebensstil wider und fuhrt zu einer unterschiedliche
Produktion von Metaboliten, insbesondere von SCFAS

Most abundant genera & species in relation to food type & BMI
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Mikrobiota und deren Metabolite sind wichtige Mediatoren zwisch
Ernahrung und epigenetischer Regulation. Welche Diat beeinflu:
welche Bakterien, welche Metabolite und deren epigenetische Wirl

Microbiota as Important Mediator Between Diet and DNA Methylation and Histone Modifications in Host

Microbiota as Important Mediator Between Diet and DNA Methylation and Histone Modifications ir
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SESSION 3: Mental HEALTH

Lifestyle factors and thegét! ¢ RUW¢ + Rt a Wl Jd1J2 ¢ Ul
Neurogenese

Prof. Yvonne Nolan, University Cork, Ireland

Microbiota Gut Brain Axis

Mikrobiota mit Einfluss auf die
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Beste Diat: Fasten > 3 d, Epigenetik: HDAC:
Sirts mTor Butyrat, BHB
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Delay of aging and aging-related diseases

Alexander Haslberger , 2025 18



Fasten Mimetika Mikrobiota und
Epigenetik, Study design

Buchinger Fasting < 250 kcal/day A‘Z“V% é)'\' 131) Placebo
. n:

n: 22 In PerneggMonastery Intervention 3 months

Feces , blood spots, before and Feces, Blood spots

: : before, after 1,3
After the end, first solid feces month

llluminia sequencing, Line 1methylation bisulfite

gPCR, HRMCA, RNAMIRNARTQPCRI
Alexander Haslberger , 2025
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Conclusions

In conclusion fasting and to
some extend fasting mimetics
result in beneficial modulation
of microbiota (e.gdiversity,
SCFA, BHP) and metabolism (
e.g SIRTSMtDNA, telomer
length )

Microbiota structure seems
to interfere with the
expression of Sirtuins and
metabolism relevant miRNAs

Alexander Haslberger , 2025

Oxidative Medicine and Cellular Longevity
Volume 2020, Article ID 4793125, 13 pages
https://doi.org/10.1155/2020/4703125
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Research Article
Epigallocatechin Gallate Effectively Affects Senescence and Anti-

SASP via STRT3 in 3T3-L1 Preadipocytes in Comparison with
Other Bioactive Substances

Stenh

i Lilja,l Julia Oldenb 5,1 Angelika l"‘::inmer,l Laura Dewald,l Mariam Ler(:h,1
Berit Hippe,” Olivier Switzeny,” and Alexander Haslberger ('

International Journal of
Molecular Sciences

Article
Five Days Periodic Fasting Elevates Levels of Longevity
1 irtyin Expression in Humans

mopy

Clale(l 4 ‘
Online ISSN: 2160-3855, Print ISSN: 2378-7007
Functional Foods in Health and Disease

=
Duszka !, Tewodros Debebe 2,
'slberger 1*

Fasting and fasting mimetic supplementation address sirtuin expression,

miRNA and robiota composition

ve Compounds in Health and Disease 2021; 4(4): 45-62 BCHD Page 45 of 62

Increased Sirtuin expression, senescence regulating miRNAs,
mtDNA, and bifidobacteria correlate with wellbeing and skin
appearance after Sirtuin- activating drink

Researc h Article Open Access

Stephanie Lilja, Hanna Back, Carinna Stoll, Anna Mayer, Angelika Pointner, Berit Hippe, Ulrike
Krammer, Alexander G. Haslberger”
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Fasting Mimetikaund Epigenetik,
Nutrazeutikaand Pharmazeutika

SB-204990, Berberine, NR, NMN, NAD+ precursors,
radiciol, 5252‘3'0?“;@';2‘5?'2.7”' CA, CAEA, metformin,
’ n ’
HCA quercetin, myricetin Relsverat"’l GA, CAPE
l Curcumin, EGCG, metformin,

ACLY KDACs (sirtuins) AMPK | «——— Spermidine,
Aspirin/salicylate

e.g., LC3,
Depleti BECN1, ATGS,
epleduon mitofusin-2
 / e.g., LC3B, ATGS,
ATG7, BECN1, C646, A-485,
e T PR s PI3K-3, Tau = anacardic acid,
Acetyl-CoA ——— | Protein deacetylation | + KATs (EP300)| + garcinol, GA
VT /
Perhexiline maleate,
- A ¢ Rapamycin,

1,2,3-benzenetricarboxylate,
CPI-613, UK5099

mTOR | €— perhexiline maleate
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Polyphenole
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Viele Namen und Gesetze

)
The EU food/medicine borderline mfﬁ«*

natural health
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Traditionall

Dir 2004/24/EC
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Polyphenole adressieren alle Elemente des epigenetischen
Systems

y SIRTUIN HISTONE TARGETS
DNA Methylation Histone Modifications miRNA (smf &m
sl :

Bacterial Infection
Related Genes

DNA Methyl Transferase Histone Acetylation Histone Methylation mi RNA Expression e —
Capsaicin 6-Shogoal Basil Polysaccharides A-Avetoy cavicol Lo oy
Curcumin Anethole Luteolin Apigenin Related Genes
i Capsaicin
Diallyl Sulphide g:psaic:n Sz A
i rcumin ; : —
Sans Diallyl disulphide ST F———— Diallyl trisulphide
Diallyl trisulphide Garcinol
Garcinol Luteolin
Lapiferin a Mangostin
Luteolin
Sesamin
a Mangostin
y Bisabolene
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Resveratrol

Vascular endothelial
dysfunction

@

Fragarial.

Rubus fruticosusL.

Hyperinflammation Free radical burst
and cytokine storm and redox imbalance

Natuaral

sources of
resveratrol

Raspberries L. Corvius avellanal. Impared immune cell Imbalance of renin-
4 - cytotoxicity — m======f | angiotensin system

Vaccinium myrtillus L.
Vitis viniferal.

Pistaciaveral.

In vitro SARS-CoV-2 Hydroxy(chloroquine)-
* replication induced cardiotoxicity

Thrombotic events
and complications

Alex



EGCG

Epigallocatechin gallate (EGCG) is a unigue plant
compound that may help to reduce inflammation, aid
weight loss, and prevent conditions like heart disease.
Epigallocatechin gallate (EGCQG) is a type of plaiftased
compound called catechins, which are a type of polyphenol.

Research Article

EGCG Prevents High Fat Diet-Induced Changes in Gut

Microbiota, Decreases of DNA Strand Breaks, and Changes R i sttty

in Expression and DNA Methylation of Dnmtl G IR LA G

and MLHI1 in C57BL/6] Male Mice Epigallocatechin Gallate Effectively Affects Senescence and Anti-
SASP via SIRT3 in 3T3-L1 Preadipocytes in Comparison with

Other Bioactive Substances

Marlene Remely,' Franziska Ferk,” Sonja Sterneder,' Tahereh Setayesh,’
Sylvia Roth,' Tatjana Kepcija,' Rahil Noorizadeh,” Irene Rebhan,' Martina Greunz,'
Johanna Beckmann,' Karl-Heinz Wagner,' Siegfried Knasmiiller,’

1
sud Alexsnder G Huslberger Stephanie Lilja,' Julia Oldenburg,' Angelika Pointner,' Laura Dewald,' Mariam Lerch,’'
Berit Hippe,” Olivier Switzeny,” and Alexander Haslberger ('
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Gallicacid

HO OH

&) More images

OH
Gallic acid

Gallic acid is a trihydroxybenzoic acid with the formula
CeH:(OH):CO:H. It is classified as a phenolic acid. Itis
found in gallnuts, sumac, witch hazel, tea leaves, oak
bark, and other plants. It is a white solid, although
samples are typically brown owing to partial oxidation.
Wikipedia

Gallic acid, a common dietary phenolic protects against high fat diet

induced DNA damage

Tahereh Setayesh' - Armen Nersesyan' - Miroslav Misik' - Rahil Noorizadeh'? - Elisabeth Haslinger! -
Tahereh Javaheri®? - Elisabeth Lang' - Michael Grusch! - Wolfgang Huber' - Alexander Haslberger*-

Siegfried Knasmiiller’

Golden Root White tea

—
\.

Chinese Magany

Oxidative stress @

SOURCES OF GALLIC ACID Dyslipidemia

& ITS DERIVATIVES Hepatosteatosis

Food
preservatives

Lauryl gallate
Propyl gallate
Octyl gallate
Tetradecyl gallate
Hexadecyl gallate

b

Witch Hazel

Indian Gooseberry Common Walnut

Anti-melanogenesis
Anti-angiogenesis
Anti-inflammatory
Anti-mutation

OH

Gallic acid

Anti-fungal,
Anti-chloasma

Anti-cancer

Oral treatment

n-Propyl gallate
Methyl gallate
Ethyl gallate
Butyl gallate

Anti-H5N1
Anti-ulcer
Anti-oxidant
Anti-acne
Anti-HBV

Lauryl gallate
Octyl gallate

Allergan deactivator,
treatment of fatty liver
and diabetes

Alexander Haslberger , 2025
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Astaxanthinist ein naturlicher, orangeroter Farbstoff Er zahlt zu den
Astaxanth I n Carotinoiden, genauer gesagt zu den sauerstoffhaltigen
Xanthophyllen. Das sind farbige Inhaltsstoffe bestimmter Pflanzen.
Es wurde friher auch al-Hamatochrom bezeichnet (von
cOaqnhnl RIib&nGRWHA S W] ChHromeayskllieTUTWjj[ ¢ | H
Substanz wird hauptsachlich von Mikroalgen wie der Blutregenalge
(Haematococcus pluvialis), aber auch der roten Hefd?haffia

rhodozymaund dem BakteriumParacoccus carotinifaciens
gebildet.1

Astaxanthindient der Alge als natirlicher UNSchutz und als
Molekul zur Nahrstoffbindung Um unter schwierigen
Umweltbedingungen wie starker Sonneneinstrahlung, Wassebder
; Sauerstoffmangel zu tberleben, stellt sie ihre

AStaxa nth|n < Stoffwechselvorgéange ein und bildet zum Schutz eine blutrote
Chemical compound Zyste, deren Pigmente au#é\staxanthinbestehen.2

# (L] More images

Das Carotinoid ist jedoch nicht nur im Plankton enthalten, sondern

Astaxanthin is a keto-carotenoid with various uses gelangt Gber die Nahrungskette in das Tierreich. Wassertiere wie

including dietary supplement and food dye. It belongs Lachs, Garnelen, Forellen, Krill oder Krebse, aber auch Flamingos
to a larger class of chemical compounds known as fressen die Mikroalge. Sie erhalten durchstaxanthinihre rétliche
terpenes built from five carbon precursors, Farbung und schiitzen sich damit ebenfalls vor den schadlichen
isopentenyl diphosphate, and dimethylallyl Auswirkungen von UM.icht und aggressiven Sauerstoffradikalen.3
diphosphate. Wikipedia Der Nahrstoff ist auch ein wichtiger Zusatz in Futtermitteln und hilft

Alexander Hheb€@r gesuanden Aufzucht von Jungfischen.4 32



Quercetin, planflavonol

[Various physiological functions of quercetin]
Quercetin Benefits Additional Information

Anti-inflammatory and Immune Boosting
Research has shown that quercetin displays anti-inflammatory and immune
strengthening capabiliies. One study even shows how quercetin was able to
mifigate the inflammatory responses stinmlated by the popular food additive

carrageenan. Quercetin was also shown to be able to decrease the clinical
indicators of arthntis.

Possible Cancer fighting properties

OH Studies have shown that quercetin wasable to restrain the growth of cancer

and as such prevent the proliferation of cancer cells espedally asitrelates to
certain fypes of cancers — colorectal, ovarian and breast cancer cells.

Cardiovascular Health
Research shows that quercetin was able to reduce some of fhe major risks
factors of heart disease such as high blood pressure, oxidative stress and
inflammation.

Anti-viral properties
Studies have shown that quercetin was effective in the prevention of viral or
respiratory conditions as well as well as fight against viruses such as herpes
and paminfluenza type 3.

MW : 302.24 Asthma

Research shows that quercetin is able to reduce inflammatory cells of the
immune system as well as decrease the histamine levels which thenhelps to
smooth the muscles of the airways and helps with breathing.

o

OH

Antioxidant effect Lipid reduction effect
Anti-inflammation effect Hypotensive effect

Almondsandolivez .com

Anti-cancer effect Anti-obesity effect

Alexander Haslberger , 2025



Phloretin

OH O

HO I OH I OH

Phloretin <

Phloretin is a dihydrochalcone, a type of natural

Tabelle 1. Potenzielle chemopriventive Aktivititen der Apfelsaftextrakte A und B*

phenol. It can be found in apple tree leaves and the Extrakt A Extrakt B
Manchurian apricg‘t. W||(|ped|a Mechanismen in der Initiationsphase
DPPH-Radikalfangereigenschaften (IC;,)" 8.7 pg/ml 10.5 pg/ml
Peroxyl-Radikalfangereigenschaften (ORACROO)(Einheiten)? 2.4 19
Superoxid Anion Radikalfangereigenschaften (IC,,) 171 pgiml 25.8 pg/ml
(At infammatory Actvity | ¥ ane o
e P Hemmung der CyplA Aktivitat (IC, )" 1.5 pg/ml 4.3 pg/ml
I Anticancer Activity I\_,) (8 )| Antioxidant Activity | Induktion der NAD(P)H:Chinon-Reduktase-Aktivitat 200 pg/ml 39.2 pg/ml
in Hepalcle?-Maus-Hepatomzellen (CD)f
Y, Hemmung der Hepalclc7-Zellproliferation (IC,,) >200 pg/ml >200 pg/ml
Antimicrobial activity |\, ) /| Antidiabetic Activity | _ , , .
! N Anti-Tumorpromovierende Mechanismen
- | 3 Hemmung der Aromatase Aktivitat (IC,) 5.9 pg/ml 5.0 pg/ml
[ Phot@mwnacmw I\._.// N 0 \ 4 "nmmmm | Hemmung der Cox-1-Aktivitat (% Hemmung bei 400 pg/ml) 62 74
Anti-proliferative Mechanismen
=) Hemmung der Proliferation von humanen 44.3 ug/ml 353 pg/ml
Immunosuppressive agent | HCT116-Darmkrebszellen (IC
LAIRTRHPPEOTNE RN ) \J Cardioprotective Activity armkrebszellen (IC,)
fﬂepatoprotective ACdV“.y D 3 Racrhraihina dar Tactcuctama in Garhaucar ot 3l 2002

Alexander Haslberger , 2025
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Phloretinll, interindividuelle Variationen in dehnloretin
Absorption und im Stoffwechsel

Food & ™ L OYAL SOCIETY
Function «p OF CHEMISTRY

View Article Online

| M) Check for updates Assessment of human inter-individual variability of
phloretin metabolites in urine after apple
consumption. AppleCOR study+t

Cite this: DOI: 10.1039/d3f002985a

extensive interindividual variability exists in the
excretion of phloretin phasell conjugates
following consumption of

apple snacks,which could be related to oral
microbiota phloridzin-hydrolysingactivity,
lactase non-persistence trait or the
metabotype to 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 phasell
conjugates.
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Fisetin

Strawberry ‘ Apple
(160 pg/g) (26.9 ug/g)

Onion
(4.78 nug/g)

Cucumber g
(0.14 pg/g)

HO
[ S | l | Antidepressant
Persimmon
(10.5 png/g)
Induction of
Protection against
[ Inh'acnllluhrl:r':li of ]’ 1 ischemic reperfusion ]
Lotus root e injury

Reduction in
behavioral deficits
following stroke

(5.8 ng/g)

Peach
(0.58 ug/g)

Kiwi
(2.03 ng/g)

~iexander Haslberger , 2025 36



Curcumin

.MM

| URMERIC
CURCU' 1IN

J

Curcumin

Chemical compound

Curcumin is a bright yellow chemical produced by
plants of the Curcuma longa species. It is the principal
curcuminoid of turmeric, a member of the ginger
family, Zingiberaceae. It is sold as an herbal
supplement, cosmetics ingredient, food flavoring, and
food coloring. Wikipedia

Biological Effects of Turmeric/Curcumin

Enhance Anti- inflammatory

wound healing o o
Anti-oxidant activity
Immunomodulatory

~

Prevents IRl/ g—

Turmenc/ Curcumin  |——p» Anti- mutagenic

Neuroprotection
. \Anti-metastatic
Anti- viral
Anti-fungal
Anti-bacteria Anti- angiogenic
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Berberin, Berberitze

VEGF/EGFR

:
1
:

CyclinB,cdc
25¢,cdk1 l

\ ;(‘ : Caspase-dependent

mitochondrial
pathway

[&] More images

Inhibition of Apoptosis Inhibition of
invasion induction proliferation

Berberine (Berberin) <

Cell cycle arrest

Berberine is a quaternary ammonium salt from the
protoberberine group of benzylisoquinoline alkaloids
found in such plants as Berberis, such as Berberis
vulgaris, Berberis aristata, Mahonia aquifolium, ...

Wikipedia Alexander Haslberger , 2025
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Anthocyans

anth ocyanlns

= antioxidants that give plants "
their rich purple, blue or red color

® boost immune system :
: et S SOURCES:
* improve brain functions * elderberry
* prevent cancer development black mulberry
.. acai berry
A th : < e anti-inflammatory e cranberry
NTNOCYyanin ; * goji berry
| Y * protect from diseases « blackraspberry
Chemical compound e fight viruses * blackberry
® blueberry
¢ balance blood sugar o ved Sriat
Anthocyanins are water-soluble vacuolar pigments e maintain healthy weight ¢ red cabbage
that, depending on their pH, may appear red, purple, o £i . ¢ red beans
blue, or black. In 1835, the German pharmacist fight free radicals : btlaar;l:an:aenate
Ludwig Clamor Marquart gave the name Anthokyan to * support heart health ° grapegseed extract ?’

a chemical compound that gives flowers a blue color ...and more!
for the first time in his treatise “Die Farben der

Bllthen™. Wikipedia



Spermidin Polyamir

N )

SPVCMIGND ”:"N SN S “Ad
ynhase

v 7Sag g
HN \1/\»/\3 "\“/"NN,. Wm] Fsiogena
MM ~__$ Improved Diastolic
——— S DR Spermidin Function
SYNTase o c!lllmmun' -
y 7 A® oty
HN. _~ n e L T LM . ~
NSNS NN, | 3pormine Tt Ty ) e
N : TR

Slowing Cardiac

Increased Left-
H Hypertrophy Ventricular Elasticity

Improved
Mitochondrial
Function

(& More images

Spermidine (Spermidin) <

: Increased Nitric Upregulated
Chemical compound Preg
B Oxide Levels Autophagy

Spermidine is a polyamine compound found in
ribosomes and living tissues and having various
metabolic functions within organisms. It was originally

isolated from semen. Wikipedia Alexander Haslberger , 2025



Diskutierte Aktivitaten vddutrazeutikeanhand
der Hallmarksof aging Fakten, Hypothesen ?

Anti oxydative Epigeneticactive = \
inflammation neuroinflammation & »
Telomers Mitochondria ,@ £
Autophagy Apoptose

Senolytic DNarepair @‘ti!'ﬁg
Immune senescence Nuro infl

Anti bacterial Anti viral \@
AGING ==
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Pflanzeninhaltsstoffe regulieren alle
Mechanismen und Epigenetik

| |

DNA Methylation Histone Modifications miRNA

: At . . P ¢
Modifications e b - & :
y g S~ _
DNA % i |ati ' ‘ mi RNA Expression
N\ . - DNA Methyl Transferase Histone Acetylation Histone Methylation v chli
c’- \\1\,“, Capsaicin 6-Shogoal Basil Polysaccharides AACHToNy vico
Sl Anethole Apigenin

Curcumin Luteolin

Histones

DNA
Methylation

Non-coding [mi
cro)RNAs

Protein

Diallyl Sulphide
Luteolin

Capsaicin
Curcumin
Diallyl disulphide

Histone Phosphorylation

Capsaicin
Curcumin
Diallyl trisulphide

\‘\' X M \ Diallyl trisulphide Luteolin okl
NG . l 11 I'D Garcinol Luteolin
- [Iraru-satrlplmn > | H [ [ [ Iranslatn:-n'> Lapiferin a Mangostin
v L4 Luteolin

Sesamin

% Methyl group (CHy-) mMRNA a:lna:gc:stin
@ Acetyl group [CH,CO-) v Bisabolene

Figure 4. Polyphenols address all epigenetic mechanisms.
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Ros, Stress beeintrachtigt alle Mechanismen der
epigenetischen Maschinerie> Alterung

sssssss

Rcl,s Promotor CpG
methylation
Histones
DNA - packaging
8
- g mi 525 )
o Noxs  —nre2 ' NOn'COding

®

K
RASAL1

-
MeCP2

9,@.‘; Gu FPTCH1 PPARy
- = Mgmwb
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