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One of the most concerning
health statistics globally

is the rising tide of diabetes
in Asia
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Prof. Majid Ezzati

Lancee doin; 387 1513-30

leading the NCD risk factor collaboration
THE LANCET

Articles

Worldwide trends in diabetes since 1980: a pooled analysis of
751 population-based studies with 4-4 million participants
NCD Risk Factor Collaboration (NCD-RisC)*

Summary

Background One of the global targets for non-communicable diseases is to halt, by 2025, the rise in the age-
standardised adult prevalence of diabetes at its 2010 levels. We aimed to estimate worldwide trends in diabetes, how
likely it is for countries to achieve the global target, and how changes in prevalence, together with population growth
and ageing, are affecting the number of adults with diabetes.
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No. adults with diabetes (millions)

The Diabetes Tsunami
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Worsening crisis in Asia,
particularly China
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“China - the world’s largest

diabetes epidemic”
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Worsening crisis in Asia,
particularly China

Where >100 Million adults
now have diabetes

And >400 million have pre-diabetes
and so are at high risk

Wang et al., JAMA 2017
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“China - the world’s largest
diabetes epidemic”
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PANAMAH - PEAK NUTRITION FOR METABOLIC HEALTH

PHASE |: PHENOTYPING THE ASIAN CONSUMER

WHY ARE SOME PEOPLE MORE SUSCEPTIBLE [EG. ASIAN CHINESE] YET OTHERS
MORE RESILIENT [EG. CAUCASIAN EUROPEAN]?

> FAT DEPOSITION MAY BE AT THE ROOT OF THE PROBLEM
the TOFI profile = lipid ‘overspill’ into key organs,
eg. pancreas
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PANAMAH - PEAK NUTRITION FOR METABOLIC HEALTH

PHASE |: PHENOTYPING THE ASIAN CONSUMER

TOFI
Thin on the Outside
Fat on the Inside

= Whilst obesity is strongly associated

with poor glucose control & diabetes
= » it may not just be the fat (that you can see)

» on the outside that’s important
» but also the fat on the inside

HIGH-VALUE Ko Nga Kai
NUTRITION Whai Painga



FAT ON THE INSIDE..........

HEART Coronary atherosclerosis
and CVDs

¢ Diastolic Fat
T Epicardial Fat

VESSELS Atherosclerosis and CVDs

‘&vmm ICAM
l eNOS

T PAI-1

Particularly
fatin
the PANCREAS

PANCREAS Beta cell dysfunction
and T2DM

T Insulin secretion
T Insulin resistance

LIVER Steatosis, Inflammation and IR

T\r'l_ DL production

T Oxidative stress

lGIucose uptake and
insulin clearance

VISCERAL FAT adipocyte dysfunction
and obesity

T Insulin Resistance

T FFA and Cytokine release

l Adiponectin

MUSCLE Insulin Resistance and
mitochondrial dysfunction

l ATP synthesis
NO production

Grucose uptake L FFA oxidation

SCieNCE

from Sapanaro et al., Nutrients, 2015



The TOFI_Asia Study

1. Bopy COMPOSITION 2. RISK BIOMARKERS
MRI assessment of organ fat Metabolomics platform — -
—a— plasma biomarkers L4 RY

Pancreatic fat aNesiEnal Dr Karl Fraser & Emily Wu, Ag Research, NZ .
deposition *Prof Garth Cooper, University of Manchester, UK | Kelasiai.

T (At Inserm Dr Jean-Charles Martin, INSERM, France

it nationsl



The TOFI_Asia Study

Caucasian European
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PARTICIPANT INFORMATION SHEET

We invite you fo participate in a clinical study where we aim to assess your current risk of
diabetes and then investigate whether this is related fo your body composition andfor other
newly discovered markers that circulate in your blood.

Your participation in this research is entirely voluntary {your choice). If you do agree to take
part vou are free to withdraw from the research at anv fime. without having o aive a reazon.

Are there circulating plasma biomarkers that may characterise
susceptible Asian individuals (? and ‘lipid overspill’ pancreatic fat)

Asian Chinese
e NI

THE UMIVERSITY

OF AUCKLAND
[ mew sisiaus

25&ER
HA RIS SN — ke A « iR B R R A e R « AEEEEETE ST
IS eSS HF 0l B R 2 A L7 ST P Yt Ear -

SRR BE (TR - WRERESM TR ST B -
o iEREH -

» beyond established markers such as glucose & insulin....

Dr lvana
Sequeira

Dr Louise Mr Wilson
Weiwei Lu  yijp (PhD)
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PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

nutrition studies to determine food components that
(i) modulate risk biomarkers
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Dr Louise WeiWei Lu
Dr Marta Silvestre

Dr lvana Sequeira
Wilson Yip, PhD

2017 to 2019



PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

nutrition studies to determine food components that
(ii) promote healthy organ structure/function
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PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

PRESENT 2 UPCOMING HIGHLIGHTS:
> COLLABORATION 1 - WITH INDUSTRY PARTNER Nuku ki te Puku

> COLLABORATION 2 — WITH HVN SCIENCE OF FOoD/BIOACTIVES DELIVERY TEAM
.1) Riddet Institule

FOOD | INNOVATION | HEAITH

& " National
. . SCieNCE
Asian Chinese cohorts Challenges _



PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

> COLLABORATION 1 - WITH INDUSTRY PARTNER = NUKU MAORI BUSINESS CLUSTER

RESPONSE TO HIGHER PROTEIN/LOWER Gl FOODS, EG. NUTS & DRIED FRUIT [MED DIET]

Characterise phenotype, incl MRI

Identify novel biomarkers- metabolomics

Dr Meika Foster
Nuku ki te Puku

F&B Intervention — product development
higher protein/lower Gl

.1) Riddet Institule

FOOD | INKOVATION | HEAITH
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PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

> COLLABORATION 2 - WITH HVN SCIENCE OF FOOD/BIOACTIVES DELIVERY PLATFORM

CAN WE TARGET THE UNDERLYING CAUSE OF THE PROBLEM (=failure of the pancreas)
AND NOT JUST THE CONSEQUENCES (=high blood glucose)

{4

Leveraging work from an aligned MBIE program

Suppressing Diabetes, Pl Prof GJS Cooper; Al Prof SD Poppitt ncreatic B-cell
I

CLINICIAN & GLOBAL LEADER: METABOLOMICS &
MET HEALTH — TYPE 2 DIABETES

Visiting Professor

* U of Hong Kong

e Chinese Acad Sci =t oot | HIGHVALDE Ko Noaka
) | & ) S ¢ NUTRITION - Whai Painga




PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

>

CAN WE TARGET THE UNDERLYING CAUSE OF THE PROBLEM (=failure of the pancreas)
AND NOT JUST THE CONSEQUENCES (=high blood glucose)

F&B Intervention — Polyphenol
[querectin glycoside = rutin]

Rutin:
quercetin glycoside

Asian cohort




PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

>

Background - in vitro & rodent studies

® MBIE Suppressing Diabetes program showed: some quercetin-related flavonols can
delay and/or prevent gradual failure of the pancreatic $-cells

®  and so maintain adequate insulin secretion [and hence normal glucose levels]

Rutin Rutin

Rodent

In vitro

studies L>
National
Challenges

screening




PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS

Contents lists available at ScienceDirect

Biochemical and Biophysical Research Communications

g . , 2016 .

FLSEVIER journal homepage: www.elsevier.com/locate/ybbrc Polyphenol rutln prevents
hyperglycaemia (= high blood glucose)

Rutin suppresses human-amylin/hIAPP misfolding and oligomer CrossMar .

formation in-vitro, and ameliorates diabetes and its impacts in @ ' a nd onset Of d Ia beteS

human-amylin/hIAPP transgenic mice

Jacqueline F. Aitken 2, Kerry M. Loomes *°, Isabel Riba-Garcia ¢, Richard D. Unwin 9,
Gordana Prijic ?, Ashley S. Phillips ¢, Anthony R.J. Phillips ", Donghai Wu " &,
Sally D. Poppitt ?, Ke Ding ", Perdita E. Barran ©, Andrew W. Dowsey %",

Garth ]S. Cooper *>d.%1

Rutin Rutin

) Rodent

L studies L

IVIECHANISM: Rutin prevents misfolding of a key circulating peptide = amylin,
and so prevents amyloid aggregation in the pancreas; which kills 3-cells




PHASE Il: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS
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TOFI_Asia Study: our early findings from phenotyping

Caucasian European

=) Schoal of Blaloglcal Sclences and
Department of Medicine

Human Nutrition Unit
The Liniversity af Aucidand
1 Carrick Plzce, Mt Eden
Auckiand, 1024,

THE UNIVERSITY Phane: +64 9 610 3744

OF AUCKLAND
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 Characterising the Pre-diabetic Asian and Caucasian Phenotype:
PARTICIPANT INFORMATION SHEET

We invite you fo participate in a clinical study where we aim to assess your current risk of

diabetes and then investigate whether this is related fo your body composition and/or other

newly dizcovered markers that circulate in your blood.

our participation in this research is entirely voluntary (your choice). If you do agree to take

part, you are free to withdraw from the research at any fime, without having fo give a reason.
- T

Who can take part?
“ou can take part if you are of Asign
Malaysian Chinese; or Korean) or Ca

overweight with & body mass index (Bl
othenwise healthy.
To take part in the sudy you nge
will take place at the Univers
Body Composition Unit of A
convenient for you, we cal

ainland Chineze; Hong Kong, Singapore or
fian Eurcpean ethnicity, aged 13-70 years old,
sight/height®) of between 25-50kg/int | but are

id Human Mutrition Unit (HNU) in Mt Eden and the
i _Ho;spital in Graﬂn_n_. Occazionally, if it iz more

Perhaps surprisingly, pople of Asian’ descent are at much greater risk of poor metabolic
health and diabetes at'a yuungm’!e and a lower body weight than Europeans, Maori or
Pacific people. The reason why some individuals are more 3u5cept le than others and what
"ontro ] helr dlabetes nsl( may li the storage of body fat. Gaining even =mall amounts

A5|an Chinese

School of Blokogical Sclences and Human Nutritlon Unit
Department of Medicne The: University of Auckiand

1E Carick Flace, ME Edan
THE UMIVERSITY
OF AUCKLAND
[ ciaiens ]
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Dr Ivana Sequeira
HVN Postdoctoral fellow
University of Auckland
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