
© copyright 2023 by Patrizia A d’Alessio

Pr Dr University Paris Sud-11 and Genopole EVRY 

Patrizia A d’Alessio, MD PhD

Nutraceuticals contribution

to healthspan



No conflict of interest



Cometh aging

challenging healthspan



© copyright 2023 by Patrizia A d’Alessio

Pr Dr University Paris Sud-11 and Genopole EVRY 

Botanical ingredients

… may contribute to mood modulation and skin amelioration

vs& rejuvenation addressing some medical issues
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Dr Georges Cheyne

(1671-1743)

In ancient times the food / skin link had

already been observed
At the edge of the 17th – 18th 

century, vegetarianism became a 

treatment for obesity and gout for rich

people consuming a lot of meat.

It turned out as a solution to prevent

wrinkles and the fading  of radiance 

of the skin.



◆ The word “nutraceutical” is a “portmanteau” term, binding 

“nutrition” and “pharmaceutical”. 

◆ A “nutraceutical” or “bioceutical” is a pharmaceutical 

alternative, claiming physiological benefits. 

◆ These compounds are unregulated, assimilated to over-the-

counter dietary supplements or food additives.

Nutraceuticals



◆ Nutraceuticals may interfere with 

aging, in a way turning out to be 

beneficial for delaying health and 

beauty decay.

◆To extend and enhance the part 

of a person’s life considered in 

good health, « this is precisely the 

goal of healthspan ».

Nutraceuticals and healthspan



Healthspan & Intrinsic Capacity

◆ Intrinsic capacity (IC) has recently

been proposed by the World Health

Organization (WHO) as a 

multidimensional indicator of health,

◆ accounting for mental and physical

capacities that are crucial to older

people to continue doing what they

value most.



In order to achieve this goal we have

to control inflammation 

◆ because inflammation and its
concomitant degradation of organ

functions,

◆ together with the enhanced cell

senescence it promotes, are invisible
◆ with the exception of depression, 

insomnia, 

◆ decrease of youthful appearance, 

mood and energy. 



✓ d-Limonene best candidate among 2000

discovered in the Halfordia kendack plant in

Viet / CN rain forest

BIO-GUIDED RESEARCH in search of a 
non toxic anti-inflammatory molecule 



✓ Young cell’s pre-stressed state with low adhesion 

molecule expression;

✓ Response to cytokine stimulation generates a 

senescent phenotype; 

✓ 80% reversibility of the process is possible with

d-Limonene

ICAM-1 Actin

Normal

Activation 
by TNF-a

Reset by

d-Limonene

Reversibility of inflammatory markers relevant 
to cell senescence



✓ The molecular complex identified in

Halfordia kendack is also present in 

Citrus Sinensis peel extract (OPE) 

✓ of the same botanical Genus, and as 

rich in d-Limonene

✓ It was named AISA standing for

Anti-Inflammatory Senescence Actives

Anti-inflammatory / anti-aging effects
are offered by nutritional ingredients



◆ Low molecular weight (≤ 1KDa) organic compounds involved in the 

regulation/modification of biological processes 

◆ Natural or artificial, many have a beneficial effect against diseases.

◆ They can be administered orally and some are excellent anti-inflammatory 

agents.

◆ They are considered different from biologics but may have similar effects.

At the heart of plants and fruit components,
are « small molecules » 



d-Limonene and its metabolites

Potent small molecules!



French National Innovative research award

Patent on monoterpene’s effect on

reversibility of cell senescence in vitro …

allowed us to pursue pre-clinical work on 

non toxic anti-inflammatory molecules
enhancing healthspan



Working with ethologists in a stress model :

a remarkable change in behavior

Pointing to
◆ activation of the vagal tone

◆ dopamine by d-Limonene



PRIME 2012; 30-37

Mood modulation effect in humans

Rejuvenation Res. 

2014;17:145-149 

Motivational effect in rodents

vehicle

POH

d-limonene

Mood modulation : 
pre-clinical / clinical results



Clinical Nutrition 2016;35:812-818

vs.

Anti-IL-6 efficacy as food supplementationInflammation markers

Significant modifications of inflammation markers 
(fibrinogen and IL-6) in moderate inflammation (RISTOMED 

diet + d-Limonene) between D0 and D56.

DIET ONLY DIET + AISADIET + AISA

Oral administration in the first in human study
« Healthy aging by Nutrition »



Monoterpens target IL-6 and

fibrinogen, but also insulin and markers

of insulin resistance*

* Homeostasic model assessment of insulin resistance HOMA-IR

Bio-markers of cardio-metabolic syndrome, 

diabetes, thrombosis

Clin Nutr. 2016;35:812-818.



Mesure of the electrical resistance (inΩ·cm²)
expressed as percentage of the initial restistance Rt.

Life Sciences 2013;92:1151-1156

d-Limonene and gut barrier repair in a 
pre-clinical study



Monoterpens address the gut-brain axis

acting as pre-biotics (fibers)

« The Gut-brain axis is relevant to skin aging ». d'Alessio PA

PRIME July 2020, Vol 10 Issue 4, 36-42

Butyrate, Propio-butyrate, 

Folate, Propionate

produced by:

Bifidobacteria

Clostridii

Enterobacterium

Enterococcus

Ruminococcus

Roseburia
Nature Reviews Microbiology, 2012;10:323–335



Clostridium cluster IV / Bifidobacteria ratio

Monoterpens modulate microbiota ratios

Gut barrier repair effects on microbiota



Vitality is a question of microbiota strains

Increased health span through a

healthy microbiota?



◆Faecalibacterium and 

Coprococcus, among the 

producers of propiobutyrate, are 

associated to good QoL

◆Coprococcus spp are 

decreased in case of depression

even after correction for the effets 

of anti-depressants. 

Faecalibacterium & Coprococcus for 
VITALITY, emotional well-being & Social functioning

QoL could thus be a MATTER

of bacterial metabolites



Anti-inflammatory effect

enhances dopamine

Restoration of the gut barrier

fights dysbiosis

The small molecule monoterpene

d-Limonene resets body multi-systems



2020-2022 Terpenoid « geroprotectors »



Useful to health span ?

◆ « When it comes to switch from biomarker–based metrics

to the characterisation of aging profiles »

◆ anti-inflammatory bio-markers criteria should include

mucosal immunity compliance



◆ Aiming at longevity and increased healthspan

includes frailty and pre-frailty issues

◆ Monitoring the propensity to develop diseases

should include gut-brain issues 



The First Ristomed Consensus meeting 
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Thank you for your attention

Questions & Credits
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