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e

Pr Dr Patrizia A d’Alessio, MD PhD
Hematologist & Cell biologist

THERAPEUTICS

1

It
¥
}g.

© copyright 2021 by Patrizia A d’Alessio
Pr Dr University Paris Sud-11 and Genopole Evry France




Covid-19 has allowed us to reassess chronic diseases

Something to do with aging?

Circulation

Avoiding the Coming Tsunami of Common,
Chronic Disease

What the Lessons of the COVID-19 Pandemic Can Teach Us

Robert M. Califf

Originally published 6 Apr 2021 |
hitps:/idoi.org/0.1161/CIRCULATIONAHA. 121.053461 |
Circulation. 2021;143:1831-1834
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Markers to define senescence
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« There are no specific senescence markers » Judith Campisi

eting Paris Institut Pasteur



Our observations of markers to define senescence

We defined senescence markers in endothelial cells :
1/ over-expression of ICAM-1, VCAM-1, selectins
2/ polymerization of actin cytoskeleton, stress fibers

3/ induced by circulating pro-inflammatory cytokines

Activated leukocytes

Endothelial cells

Diapedesis



Reverse expression of senescence markers
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1/ Inhibition of adhesion molecules ICAM-1, VCAM-1, selectins

2/ Inhibition of actin cytoskeleton stress fibers polymerization

3/ inhibition of circulating pro-inflammatory cytokines

Activated leukocytes Q

Endothelial cells

Inhibition
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Bio- gwded research

ICSI

Institut de Chimie des € In collaboration with Pierre Potier (discoverer of

Substances Naturelles : . - :
Taxoter®), we identified anti-inflammatory anti-

senescence monoterpenes....

€ ...in the Halfordia kendack plant, collected yearly by

ethno-botanists of Hanoi University (Vietnam).

First patent on cell degeneration reversibility

National award for innovative research
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€ From in vitro studies 2000-2004...
€ ... to pre-clinical studies in rodents in gut, skin and stress FOB in 2007-
2009...
€ ...to first-in-human studies: RISTOMED EU project 2009-2013...
€ ..all confirmed the anti-inflammatory effect and QoL




Oral administration of d-Limonene controls

Inflammation in rat colitis 7\1/
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Effect comparable to ibuprofen Anti TNF-a, IL-6, IL-1p, IFN-y effect

= B M dGcc d-Limonene & Inhibition of NF-xB

\ Life Sciences. 2013;92:1151-1156



First in human RISTOMED EU study 140 patients

Inflammation markers Anti-IL-6 efficacy as food supplementation
DIET + AISA DIET ONLY vs. DIET + AISA
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Significant modifications of inflammation markers (fibrinogen and
IL-8) were observed in individuals with baseline moderate
inflammation (RISTOMED diet + AISA) between Do and D56.
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‘Leaky gut” also induces systemic inflammation

Leaky Gut Syndrome
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Stress changes immune reactions
generating « sickness disease »
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Normal tight junctions

PLREEEN
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Evaluation of electric resistance (Q-cm?)
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Life Sciences. 2013:92:1151-1156




Gut barrier integrity for

Inflammation treatment

@ reversible by epigenetic —
microbiome driven —
modifications

€ emphasizing the role of small
molecules contained in
___nutrient components

® the new geroprotectors
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€ Gut barrier dyfunction leads to
systemic inflammation ...
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Monoterpens as modulators of microbiota

Clostridium cluster 1V / Bifidobacteria ratio

Probiotic supplementation with VSL#3 (B) tends to
decrease the ratio of Clostridium/Bifidobacteria in
patients with baseline mild or high inflammatory

% variation betwean DO and D56
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Markers of diabetes thrombosis

and cardio-metabolic syndrome
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Monoterpens target IL-6 and fibrinogen, 8
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Clin Nutr. 2016:35:812-818.




Anti-inflammation RESULTS In mood modulation

-~ | Mood modulation effect in humans
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Interest for objects

Rejuvenation Res.
2014;17:145-149
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INSULIN RESISTANCE MOOD
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A japanese study and patent filed on demand of
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o Dedline Monoamine levels in brain tissues
DOmelne s P after administration of limonene.
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Monoterpens seem thus to address the gut-brain axis...

e

€ each on-going stress transduces into an
iIncrease of inflammation,

€ starting at the level of the gut barrier

€ and generalizing to the whole body,

€ mimicking mood disorders.




« Cytokine storm »

“The fact is that the real morbidity and“mortality o
driven by this out-of-proportion inflammatory response-to the virus...”

Jamie Garfield,
Temple University Hospita
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AISA can control SASP : relevant to aging ?
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\ Mech Ageing Dev. 2020 Jan 2;186:111206. doi: 10.1016/.mad.2018.111206. [Epub ahead of print]

N AISA can control the inflammatory facet of SASP. =
d'Alessio PAY, Béné MC2. '
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The

anti-aging

effects of monoterpens

Day 0 Day 29

WRINKLES DEPTH DECREASE

:\\ INSTRUMENTAL TEST on 21 subjects ;

Day o
. “
WRINKLES WRINKLES WRINKLES
NUMBER LENGTH SURFACE
Day 56
-30,2% -38,5% -43,3%
m Do OD29 §

application twice a day during 29 days




Wound healing without angiogenesis

Inhibition of neo-
angiogenesis
by d-Limonene and dLim
perillyl alcool
(POH)

_Decrease of pro-
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Tissue repair in a model of psoriasis / atopic dermatitis
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Vehicle TPA TPA + d-Lim TPA + POH

lesion of
psoriasis and TPA 12-O-Tetradecanoylphorbol-13-Acetate
atopic POH Perillyl alcohol

Anti-Inflammatory & Anti-Allergy Agents in Medicinal Chemistry 2014;13:29-35.



Monoterpens in human intermediate psoriasis

Topical application for 45 days
PASI Psoriasis Area Severity Index,

VSCAPSI videodermoscopy Scalp
Psoriasis Severity Index

DLQI Daily Life Quality Index
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. antioxidants

Review Food and Chemical Toxicology 123 (2019) 233-257

Terpenoids as Potential Geroprotectors - Coms s e s i =
¢ Food and Chemical Toxicology
Ekaterina Proshkina ! , Sergey Plyusnin 12 , Tatyana Babak 1, Ekater g spvir }: journal www,elsevi —
Faniya Maganova 3 Liubov Koval 12, Elena Platonova %2, Mikhail Shay
Alexey Moskalev -2+ ) ) .
Monoterpenes modulating cytokines - A review )
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Halt the cycle of chronic inflammation

gz - Re-inforcement of gut and skin barriers

inflammation
Aging

epression Improvement of metabolic parameters
Neuro-in.. »
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Improved mood and concentration
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Perspectives ?




Do monoterpens modulate aging markers ?
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Systemic Biomarkers
€ Blood-based markers
€ Inflammatory markers
€ Metabolic markers

Non-molecular Biomarkers
€ Physical sensors
€ \Wearable devices

Review

Aging Biomarkers: From Functional Tests to Multi-Omics B
Approaches

Ksenia S. Kudryashova, Ksenia Burka, Anton'Y. KulagaINataliya S. Vorobyeva BIBrian K.
Kennedy &4 ... See fewer authors A,
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What would be the me
HAT add acetyl groups and dlsplace HDAC

HDAC inhibitors have the same effect

DNA strand

Chromosome

Histone
N\

Chromatin

Repression caused by
neurodegeneration, age
or stress
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\— Condensed chromatin

Monoterpens modulating DNA methylation ? Acting as HDAC inhibitors ?

Histone
deacetylase
(HDAC)

Acetyl
groups

DNA-reading
machinery

M mRNA

Activation by inhibiting HDAC

Relaxed chromatin




ICAD 2018

Nice, France | October 5.8 2018

The 39 International Conference on Aging and Disease

Life styles associated with i
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Metchnikoff's legacy, studying the cause of human longevity
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ESSAIS OPTIMISTES

Dans I'état actuel de nos connaissances, 1l est

- impossible de priciser la cause principale de la lon-

gévité humaine, mais il sera tout naturel de la cher-

i bayrbiiaamniaasd | [ e cher dans la méme voie que la cause de la longévitd
T des animaux. Puisgque la longévité humaine accuse

souvent un caractére local et se manifeste chez des
dpoux qui n'ont de commun que le genre de vie, il
i sera permis de chercher dans la flore intestinale et
. n.'h_(___n:_?_;:."ixfggffa dans les moyens gue possédde 'organisme de com-

battre son effet nuisible, des facteurs qui influencent
cette longévité. 1l est tout naturel de supposer gque
dans la méme localité el chez des personnes wvivant /
sous le méme toit, la llore intestinale doit présenter

une gramde analogie. Ce n'est (que par dos recherches |
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CREDITS AND QUESTIONS
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