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Dietary Flavonoids B3 Reading

Green & Black Tea:

A wide array (Flavanols)

of Fruits and
vegetables

Citrus:
(Flavanone)

Red wine:
(Flavanol, Flavonols)

Cocoa:
(Flavanols Berries:

| and procyanidins) Patthesailie) |




The physiological actions of dietary g sl

flavonoids

Brain

* Memory and learning

* Cognitive performance

* Cerebral blood flow

* Psychomotor activity

* Inhibition of
Neurodegeneration

* Neurogenesis

Cancer

* Inhibition of tumor
development

* Detoxification of cancer
precursors

* Cancer cell apoptosis

* Inhibition of DNA oxidation

------- Vascular function

Reading

* Reduction of Hypertension

* Increased blood perfusion

* Endothelial homeostasis

* Beneficial lipid profile

* Inhibition of Platelet
activation

Inflammation

Inhibition of cytokine/chemokine
production mediators

Reduced of adhesion molecule
expression

Inhibition of Neuroinflammation
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Enhancement human memory and
cognition by dietary flavonoids

Flavonoid Intake and Cognitive Decline over a 10-Year Period
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Men with the highest intake of
flavonoids lost 1.2 points on
28.5 /MMSE scale over 10 years.
o i Flavonoid
§ 28 Intake (mg/day)
w
g
S 27.51
c
P Men with the lowest intake of
= 27 - flavonoids lost 2.1 points on
MMSE scale over 10 years.
~ /O
v ?88‘[
26.5 ~ ﬁ.,o
IS ;J
26 T
0 1 2 3 4 5 6 7 8 9 10

Time (years)

Figure 1. Change in mean Mini-Mental State Examination (MMSE) score over 10 years in

men 65-70 years old by quartiles of flavonoid intake. Letenneur, L. et al Am J Epidemiol 165: 1364-1371; 2007.
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BBSRC grant (Grant ref. BB/F008953/1): Enhancement of learning and memory by flavonoids

[Start date: 01-04-08, end date: 31-03-11]: £485,357



Measurement of multiple B iveriyo

cognitive domains

Reading

Primary domains of human cognition

Cognitive measure

Working memory

Attention (sustained focused attention or vigilance)

Speed of processing

Verbal leaming and memory

Visuospatial leaming and memory

Prefrontal
Cortex

Nucleus %&
Accumbens %

Definition

Temporary online storage of information and mental manipulation of
information

Ability to maintain a consistent behavioral response throughout a
continuous or repetitive activity

More basic cognitive processes involving speed of performance,
whether perceptual or motor

The ability to acquire and retain vel
verbal instructions

The ability to acquire and retain vis prefro
figures and maps
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Impact of cocoa flavanol supplementation
on cognitive performance

63 healthy 65-80 yrs

Acute intervention:
0-2 h
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High CF product Low CF Product
Packet code 252 639
b’ 2 GlcO ue,+ e | | | R | | S — l\
mg Cocoa Flavanols (DP 1-10) 494 29
epicatechin, mg 89 3 |
catechin, mg 21 3 I
dimers-decamers, mg 384 20
T e T I T 4
Total fat, g 1 1
Saturated fat, g 1 1
Cholesterol, mg 5 5
Sodium, mg 197 204
Total Carbohydrates, g 16 16
Dietary Fiber, g 3 4
Sugars, g 10 9
RrofCiRp e = = = = = — - e e T I e
Caffeine, mg 15 17 |
Theobromine, mg 185 176 |
ROGESHIT g == == == == == - — e ) e - O] - - — -
Calcium, mg 243 225
Iron, mg 2 4
Phosphorus, mg 272 247
Magnesium, mg 82 74
Zinc, mg 1 1
Copper, mg 0 0
Manganese, mg 0 0

BBSRC grant (Grant ref. BB/F008953/1): Enhancement of learning and memory by flavonoids
[Start date: 01-04-08, end date: 31-03-11]: £485,357
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Cocoa flavanol intervention acutely (2h)
iImproves executive function and episodic memory

Executive Function Episodic memory
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BBSRC grant (Grant ref. BB/F008953/1): Enhancement of learning and memory by flavonoids
[Start date: 01-04-08, end date: 31-03-11]: £485,357
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Cocoa (flavanol) and berry (anthocyanin)
iIntervention acutely improves human

executive function and episodic memory
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BBSRC grant (Grant ref. BB/F008953/1): Enhancement of learning and memory by flavonoids
[Start date: 01-04-08, end date: 31-03-11]: £485,357



Chronic improvements in cognitive function 2

following OJ (250 ml/day for 8 weeks)

Executive Function/Attention

Difference in correct responses
(Pre to post)

DSST

p = 0.049

EZ Control
EAa oy

Difference in correct responses

Working memory

(Pre to post)

Serial 7s

p =0.034
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How do they exert such actions

in the brain?

Flavonoids
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Flavanols and anthocyanins induce B3 Rending
peripheral blood flow

10+ -@- Control
* %k % -l Flavanols (495 mg; cocoa)
=k Anthocyanins (766 mg; BB)
9-
Q
Z &
NS
7-
6 )

O=
N =
Do
(o)}



Time-series analysis on resting state ASL dat@ g

Reading

- cocoa vs. control intervention (axial slices)
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Flavonoids/
Mechanisms of { Haela B8 Reading
action ¥
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« Will yield mechanistic insights into flavonoid-
iInduced improvements on cognition.

 Will yield a mechanistic understanding of both
short- and longer-term effects of flavonoids on
cognition.

« Will fulfil the Bradford-Hill criteria for causation,
satisfying consistency, specificity, temporality, and
plausibility (mechanistic) factors, necessary to
provide adequate evidence of a causal relationship
between intervention.
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« Flavanols and anthocyanins are found in a wide
array of sustainable, UK based crops, notably
apples, pears, blackcurrants, raspberries and juices
derived from these.

 Requirement for novel approaches designed to
Improve cognitive health has never been greater
given the increased incidence of age-related
cognitive decline and concomitant
neuropsychological disorders.
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