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Health effects have been attributed to phenolic compounds
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Strawberry and cranberry polyphenols improve insulin sensitivity in
insulin-resistant, non-diabetic adults: a parallel, double-blind, controlled
and randomised clinical trial
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Preventive effect of berry polyphenols on cognitive decline

Evolution of cognitive functions over 10
years (men 65-70 years at baseline)

=« Low flavonoid intake

The Aging Global Pepulation, 1950-2050 »
~ High flavonoid intake
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Verbal learning performance
(12 weeks of Concord grape juice)
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Berry / flavonoid
intake: slower rates
of cognitive decline
and better cognitive

function in
elderly

Memory performance
(12 weeks of blueberry juice)

Krikorian et al., 2010

Neurophenols Research Consortium

P> France-Canada collaborative project (2011-2015)

P Academic institutions: phytochemistry,
neuroscience, psychology and nutrition

P> Companies:  active ingredients
supplements

P Development of a nutritional formulation of
blueberry and grape polyphenols with a beneficial
effect on cognitive decline in humans and pets
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Neurophenols Research Consortium

Cognitive-Enhancing Effects

of a Polyphenols-Rich Extract from Fruits
without Changes in Neuropathology

in an Animal Model of Alzheimer’s Disease

nie T

Joumal of Alzheimer's Disease 55 (2017) 115-135

A mixed grape and blueberry extract is safe
for dogs to consume

BMC Veterinary Research (2016) 12:162
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Mamory in Healthy Eldedy with Lower Level of Memary
Performance: A Bicentric Double-Blind, Rendomized,
Placebo-Controfied Clinical Study

Nutition and memary research program

Potentiation of the bioavailability of blueberry
phenolic compounds by co-ingested grape
phenolic compounds in mice, revealed by targeted
metabolomic profiling in plasma and feces+

Pan.** Pascal het,* Thibault ¥. Vann*

Food Funct., 2016, 7, 3421

Dietary Polyphenol Supplementation
Prevents Alterations of Spatial
Navigation in Middle-Aged Mice
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Front. Behav. Neurosci. 10:9.

Protective effects of berry polyphenols
against age-related cognitive impairment

Julicn Be andre Dal-Par® 4, Elodic Gillang’, Frédéric Calon™ 8

Nutrition and Aging, 2015

Neurophenols

Clinical trial

- Randomized, placebo-controlled, double-blinded study
- Bi-center : France and Quebec (50-50%)
- Inclusion criteria:
* Age: 60 to 70 years old
¢ 20<BMI<30
* 26 < MMSE (Mini Mental State Examination) < 29
*  WMS (Wechsler Memory Scale ) < 29 (immediate recall score)
*  WMS < 16 (delayed recall score)
- Exclusion criteria:
« Consumption of food supplements containing polyphenols or omega-3
« Depression, schizophrenia, Alzheimer’s disease, dementia...
« Treatment affecting cognitive functions (anti-depressants,
neuroleptics...)
* Unbalanced or restrictive diet
*  Alcohol consumption > 2 glasses /day
* High level of physical activity (> 5h /week)
- Food restrictions:
* Polyphenol rich foods: berries < 2 servings per week, tea < 1 cup per
day, dark chocolate (> 70% cocoa) < 140 g per week

* Omega-3 rich foods (fish, algae...): < 3 servings per week

Table 1 | Buseline charucteristies (n=1%0).
MV mean  (SD)  m_{%}

Age (years) 0 666 (291)
Gender o
Men 55 (18.9)
‘Women 138 (71.1)
Investigation center o
France 95 (50.0)
Crathes 95 (50,0}
Education years L}
< |5 years 114 (60,00
= 15 years 76 (40.0)
PASE 10 14036 (54.52)
MMSE 0 2814 (0.79)
WMS immediate recall o 1865 (4.67T)
WMS delayed recall 0 T84 (312)
BMI (kg/m™) 0 2471 224)

MV missing value, n: frequency, SD: standard deviation
BMI: Bady Mess Index, MMSE: Mini-Menta] Site Examination, PASE:
Physical Activity Scale for the Elderly, WMS: Wechsler Memory Scale,

Clinical trial

- Supplementation : 300 mg of BG extract twice a day or placebo
- Duration : 6 months (evaluation at baseline and after 6 months)
- Cognitive performances evaluation (CANTAB battery):

* PAL test (Paired Associates Learning) = primary outcome

*  VRM (Verbal recognition memory) immediate and delayed recall, free

recall (18 words)
*  SSP (Spatial Span) and Reverse SSP
- Biological measurements: heart rate, blood pressure, hematology
(cholesterolemia, triglyceridemia, insulinemia, glycemia...)
- Targeted metabolomics analysis (24h urine, UHPLC-MS/MS)

- Food records (dietary habits, polyphenol consumption)

CANTAB in

CAMBR;
[==3-1

6 months
+I Placeb
| o
p— | n=98
0 I BG
| extract
I n=92
CANTAB
Blood
2h
urine
Food

records

PAL test

Paired Associates Learning test (PAL) assesses episodic memory and
learning = association of an event with place and time

Outcome measures include the errors made by the participant, the
number of trials required to locate the pattern(s) correctly, memory

scores and stages completed.

# g

PAL totsl errors (adjusted)
g

CANTAB L

Source: Cambridge Cognition, PAL sensitivity
to age

Boxes are displayed on the screen

Boxes are automatically opened
(randomized order) to show the patterns
The difficulty level increases through the
test (patterns increasing from 1 to 8)

Once all the boxes have been opened,
the participants have to associate the
patterns with their respective location
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Effect of BG extract on whole cohort Biomarkers of BG consumption: targeted metabolomic analysis
Phenolic metabolites identified in 24h urine (ug/l)
Placebo BG
Baseline : 6months | Baseline _|_6 months hi ,  sufete Glucuronide sulfate
& PAL, total errors ] :
Placebo BG adjusted |
=08 =02 Change from |
baseline e o - o ° B ° °
: P BG P BG P BG P BG P BG
” <0.0001 i methyi glucuronide - methyl suifate B-wpedlmers ~y-valerolactone —-:rrva\ero\actone
i _",_‘ - % ” é w A g 8 # g w
| C
PAL, total 25 ‘\ B_QGZ
errors : us . . . B B
adjusted I P BG P BG P BG P BG P BG
: gallic acid
i <
‘ Flavan-3-ol &
Baseline 6 months Baseline 6months. No significant ecfgﬁztrff BG on whole i :. sgrrrw‘n;e . Mona:; r;_,—s :nsd(il}:):r)s w
! v’ Conjugated metabolites
1 Metabolit ¥" Microbial metabolites
M - T M es
" intensity of concentration #p<0.0001vsP " p g
Stratification of the cohort (PAL baseline) ® Stratification of the cohort (PAL baseline)

Q1 Q2 Q3 Q4

n=45  n=49  n=49 | n=47
adjusted 50

. vz Ll conort
p <0.001 25
pfortrend <0.001 o] N [ |

<20 [21-  [32- | =257
31] 56]

PAL, total errors

VRM (Verbal recognition memory), immediate p=0.001, delayed p=0.002
SSP (Spatial span length) p<0.001
WMS (Wechsler memory scale), immediate recall p=0.002, delayed recall p=0.001

MMSE (Mini-mental
state evaluation),
score
ns

Age, years
ns

.II' Cohort
"" Cohort

BMI (kg/m?) ns
PASE (Physical activity scale for the elderly), score
ns

100
Edl;:aat::no/z 15 £ Cohort
, %
v o I .
p for trend =0.001
Q4 = decliners

v/ Same age (but lower education)
v Lower performances at PAL test
(higher number of errors)
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Effect of BG extract on decliners 0lacebo _BG

PAL, total errors
adjusted -20

Change from baseline

Place BG &
bo n=25
n=22

<0.0001
[ —

PAL, total
errors
adjusted

Baseline 65 83

6 months 65 69

[
Baseline 6 months Baseline 6 months
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Our genome: the microbiome

Adapted from Backehed et al. Science 307, 1915-1920.

The hidden organ
* 1.5-2.0 kg microorganisms
* 100 trillion bacteria in our gut...
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CELLS

TRILLION
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[ Human ceLLs D MICROBE CELLS

Rob Knight, Follow your gut, 2017
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Getting to know your Gut Microbiota
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Source: www.gutmicrobiotaforhealth.com

Microbial diversity

CRP
IL-6
TMNF-c
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Obesity

Factors associated with Interindividual variation of the gut microbiome

shannon's Index
Gene nchness
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CONSENSUS I ownl from gut.bmj.com on jus! - ishe: roup.bmj.com
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Evolution of the gut microbiota under a HFHS diet or a
diet supplemented with cranberry extract.
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HFHS + cranberry
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Gut microbe may fight obesity and diabetes

Bacterium helps to regulate metabolism in mice.

Brian Owens.

13 May 2013

Cross-talk between Akkermansia muciniphila and
intestinal epithelium controls diet-induced obesity
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The Buzz About Akkermansia muciniphila: It’s More Than

Just We]ght Loss
17 by Terri Sund

L2 8 &

0 3 Votes
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The bacterium Akkermansia
muciniphila is creating quite a stir in
science news, with people calling it the
*weight loss bacterium”. While it's
exciting to think about a bacterium
that has the ability to reduce body
weight with na change in food intake,
there’s another reason to get excited:
The potential to treat obesity-related
metabolic disorders such as type-2

Prebiotic-like
effect

Mucin resident bacteria
Akkermansia
Other benign bacteria
Outer mucous layer
Inner mucous layer l
Western Diet
1Trans Fats

(‘ g |Fibres
1 Emulsifying agents

Reduced
Mucous layer

Primed immuno-
suppressive calls (Tregs)

1 Chronic diseases

1 Low grade syste!
Inflammation

Adapted from Nature, 518 (7540), S9

More and more evidences point to the fact that polyphenols have a
prebiotic action and particularly stimulate Akkermancia municiphila
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Exploration of Nordic Ressources

Contents lists available at ScienceDirect 2015, 44:214-224.

Journal of Food Composition and Analysis

ELSEVIER journal homepage: www.elsevier.com/locate/jfca

Original Research Article

Comprehensive analysis of phenolic compounds and abscisic acid
profiles of twelve native Canadian berries
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