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hronic diseases include heart disease, stroke, cancer, chronic

Ci
respiratory diseases and diabetes. Visual impairment and blind-

ness, hearing impairment and deafness, oral diseases and genetic Proi ected g I o bal d eath s by ca use,

disorders are other chronic conditions that account for a substantial
portion of the global burden of disease. =~ | TR it 5 '“‘m
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http://www.who.int/chp/chronic disease report/full



http://www.who.int/chp/chronic_disease_report/full_report.pdfl
http://www.who.int/chp/chronic_disease_report/full_report.pdfl

Dietary Supplements for Smart Prevention

A new economic report shows that taking specific dietary supplements can provide significant individual and societal healthcare savings, by reducing

the number of hospitalizations and other costly medical events associated with chronic diseases. The report looked at eight dietary supplement
regimens and four conditions in a targeted population of U.S. adults 55+ who have the specific conditions or are at high risk for the disease.

sup plemen& as CHROMIUM LUTEIN & CALCIUM &

interventions PICOLINATE ZEAXANTHIN VITAMIN D

Taking any of these eight PHYTOSTEROLS

dietary supplements at .
preventive intake levels® ‘
has been shown to
reduce the occurrence of “,- \\‘
medical events related to —
these four diseases in
high risk populations.

CORONARY HEAR DIABETES AGE-RELATED N
DISEASE (CHD) & CHD EYE DISEASE (ARED) OSTEOPOROSIS**

Event rate

% of targeted population
that will experience a
medical event per year

Source: Centers for Disease Control
and Prevention

Relative

risk reduction
The risk of having a
medical event is
reduced by taking these
supplements
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2013-2020
Cumulative Stats

Medical events avoided
The number of medical
events avoided between
2013-2020 if the targeted
population used these

supplements at preven- 808,000 TO 650,000
tive intake levels. 2’337,000

&115,000

548,000 To
1,208,000

Avoided expenditures ¢ 4 _ ¢35 1 pjjlion $9.8 billion $31.0 billion $6.8 — $15.0 billion

with supplementation

Net savi = = o i
afier oot s upplements | $3-9— $26.6 billion $7.8 billion $7.7 billion $4.8 - $12.2 billion
ikt sdtiaaall $2.8 - $26.5 billion il $7Abilion  $4.2-$856 billon

takes supplements at
preventive intake levels

Notes: “Preventive intake levels identified in full report. **Dietary supplement regimens for osteoporosis apply only to women 55 and over ***With less than 1% currently using this supplement, nearly all
of the net savings has yet to be realized. Source: Smart Prevention—Health Care Cost Savings Resulting from the Targeted Use of Dietary Supplements —Frost & Sullivan, www.frost.com

©2013 CRN Foundation www.supplementforsmartprevention.org
0913
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400 pg/kg BW oral delivery drinking water Endpoint

| < —— HFDILPS intervention ~ >| |

Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I |

10 or 100 mg/kg BW anthocyanin-rich purple potato extracts (PPE) by oral gavage

T

During trial
Body weight — Weekly
Food Consumption — Weekly

Mouse model:

16 weeks old female C-
57BI-6

12 mice/group

Diet: Presence of endotoxin in blood
Normal diet (14% protein) Blood glucose-ENDPOINT
and high fat diet

Oral Drinking water

Animal groups: Negative control (NCN), PPE-HFD (NC), Positive
control/HFD/LPS(PC/HFD), PPE-Low/HFD/LPS (PPL), PPE-High/HFD/LPS(PPH)
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High butyrate producers
(the order Clostridiales)

\"y‘"

Inhibition of
NF-kB

/i Outer mucous

i ﬂﬁhﬂuu@nm-;ﬁn?'mmﬁumm

« Decrease of butyrate producers
+ Easy access of adhesive bacteria to epithelial cells
+» Thin mucous layer due to low fiber diet

I Adhesion-
- character

Induction of

|
(@
@0

Secretion of =

anti-inflammatory l/ . A ‘

OO OOQ

mediators

1 _/'

Inhibition of inflammation
and autoimmune response

Andoh A.2016. Digestion;93:176-181

\ , Broken tight junction

) Activation of immune and
-~ \

inflammatory cells

¥ B
*®
Induction of Th17 and Th1

D-Mannitol uM

EU/mL

600+

4004

200+

0.8+

ab

ab

Zhang et al. 2018



IL6 (pg/mL)

MCP-1 pg/mL

80~
60—
40+
a
200
0 T
&
500~
400+
300+
200+
a
100+
0-
&

TNF-o pgimL

300~
2004 g
100-
0 T
&

Zhang et al. 2018



3

—
l S .S T ki \ 1
ueXeisen
Al: . \ & -“ L
. £ d
5y S0
», 5 3 ¥/ ] ’ 1 R
1 \J
Lf : ©
.a <
a %
.= %Q
7 Z
s} N/
= © A4 %
‘nfn QV\
()]
oL QV
7 %
, 0 Ky} %
2
“
%
L a Q%
@® —l = 0\~\
/ | | | |
[=} [=} [=} [=} o
[=} [=} [=} (=)
i © © < N
(wayoud B7if6u) unosuodipe asodipy
-5 \.\ W \M AA 3
Ra ) > ‘
i o ) & - 2
k v iz y X
7] ‘
| nT / P . oA
/ / v ' o & . &

-
=X
s
b g
_/'



S;,veﬂﬁuﬁgibyi Lf

esponses |

oA

Jejunum NC HFD HFDILPS LPP HPP
Z0-1 136.0£28.68a [ 1320420  0.73+0.28b_ )| (48.21+13.11a 155.5431.39a
JAMA 194.0+14.49a | 2.15+0.86b 1.3610.64bl 164.23+£22.17a  195.80+44.19a
Claudin3 4.15+0.70a 1.26£0.35b 1.140.28b 1960300  2.22+0.31b
- Colonic barrier & immune dysfunction
Colon NC HFD HFDILPS LPP HPP
Z0-1 769+138  (1.30%0.410 2540810 \ /75.61=1.052 7.511.642\
JAMA 157+0.152 0.91=0.09b 0.97+0.05b 119020 169+0.11
Claudin1 3.56+0.492 0.9840.32b 1.310.06 3.05+0.712 3.38=+0.64°
Claudin3 3.620.442 1.560.372 1.2240.24b l 2.710.422 2.7810.654
Occludin 6.97+1.052 18005 1.38+0.33b 4.27+1.0b 6.110.822
Muc2 113202  \0.93+0.34 0.85+021 / \_0.74%0.17 1.52+0.32 /
MCP-1 1.37+0.382 1.2240.122 3.040.66° ) (* 0.420.192 0.540.162 )
TNF-a 1.06£0.132 2.19+0.382 3.724+0.93b 159-0.312 0.87+0.372
IL-6 1.2140.332 6.2141.9b 7.3841.8b 3.36+2.352 1,620,642
IL-1B 10940222 |41.18£12540 35749640 8.30+1.822 8.26+1.83¢
IL-17A 1.25+0.312 S4-25-40-000 4444742805
IL-10 16£0.282 041+009% 0 146-+00808) | 0274024 1.09+0.251

Zhang et al. 2018
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Mucous No inflammation

Gut Gl layer (healthy gut barrier)
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Adapted from: Ha et al. 2014, World J Gastroenterol. 24: 16498-517

Restore gutintegrity - Restore blood glucose level
Restore immune Change blood lipid profile
homeostasis * Prevent systemic inflammation
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Fat mice Lean mice

Gavage with Parabacteroides distasonis

i S

Succinate Bile acid metabolism

l Activ atlon

Wiiglil

PPE supplementation promotes te growth of parabateroides
distosonis, resulting in alleviation of obesity and metabolic dysfunction. 21

Adapted from Wang et al. 2019. Cell Reports, 26, 222-235



* Anthocyanins derived from purple potatoes showed promising
antioxidant activity and bioaccessibility in vitro.

Supplementation of anthocyanin-rich extracts from purple
potatoes prevented high fat-diet and endotoxin induced obesity
and reversed inflammatory tone.

Dietary purple potatoes derived anthocyanins regulate the
interplay of metabolites, microbiota and gut sensing ability,
leading to maintaining gut barrier functionality and mucosal
Immune homeostasis.

Continued effort in breeding highly pigmented potato varieties
such as anthocyanin-rich ones will provide additional source of
healthy food and feed resource.
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