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The Diabetes Tsunami

Worsening crisis in Asia, 
particularly China
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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

“China - the world’s largest 
diabetes epidemic”
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 Asian Chinese are at 
particularly high risk of poor 

metabolic health as they 
gain weight

and
 the problem may start 

when they are still young 
and (fairly) slim 

“China - the world’s largest 
diabetes epidemic”

CONUNDRUM



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

i. FAT STORAGE [ADIPOSE DEPOSITION] MAY BE AT THE ROOT OF THE PROBLEM
• the TOFI profile = lipid ‘overspill’
• are there early risk markers 

PANAMAH - PEAK NUTRITION FOR METABOLIC HEALTH

PHASE I: 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

PHASE I: PHENOTYPING THE ASIAN CONSUMER

PANAMAH - PEAK NUTRITION FOR METABOLIC HEALTH



FAT ON THE INSIDE……….

Particularly 
fat in 

the PANCREAS

from Sapanaro et al., Nutrients, 2015



The TOFI_Asia Study

MRI assessment of organ fat Metabolomics platform –
plasma biomarkers

Pancreatic fat 
deposition

HVN Metabolomics 
Hub

Dr Karl Fraser & Emily Wu, Ag Research, NZ
Prof Garth Cooper, University of Manchester, UK 
Dr Jean-Charles Martin, INSERM, France

1. BODY COMPOSITION 2. RISK BIOMARKERS



Dr Ivana 
Sequeira

Are there circulating plasma biomarkers that may characterise              
susceptible Asian individuals (? and ‘lipid overspill’ pancreatic fat)
 beyond established markers such as glucose & insulin….

Caucasian European Asian Chinese

Dr Louise 
Weiwei Lu

Mr Wilson 
Yip (PhD) 

The TOFI_Asia Study



PHASE II: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS
nutrition studies to determine food components that 

(i) modulate risk biomarkers 

2017 to 2019
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PHASE II: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS
nutrition studies to determine food components that 

(ii) promote healthy organ structure/function

2017 to 2019
Pancreas                     Liver
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PRESENT 2 UPCOMING HIGHLIGHTS:

 COLLABORATION 1 - WITH INDUSTRY PARTNER

 COLLABORATION 2 – WITH HVN SCIENCE OF FOOD/BIOACTIVES DELIVERY TEAM

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

Asian Chinese cohorts



 COLLABORATION 1 - WITH INDUSTRY PARTNER = NUKU MĀORI BUSINESS CLUSTER

RESPONSE TO HIGHER PROTEIN/LOWER GI FOODS, EG. NUTS & DRIED FRUIT [MED DIET] 
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Characterise phenotype, incl MRI

Identify novel biomarkers- metabolomics 

F&B Intervention –
higher protein/lower GI

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

product development

Dr Meika Foster

Luo et al., Am J Clin Nutr 2014
Asghari et al., Diab Metab 2017 



 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)

Leveraging work from an aligned MBIE program
Suppressing Diabetes, PI Prof GJS Cooper; AI Prof SD Poppitt

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

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

Visiting Professor 
• U of Hong Kong 
• Chinese Acad Sci

Pancreatic β-cell 



PHASE II: RESPONSE OF THE PHENOTYPE TO F&B INTERVENTIONS
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Characterise phenotype, incl MRI

Identify novel biomarkers- metabolomics 

F&B Intervention – Polyphenol         
[querectin glycoside = rutin] Rutin:

quercetin glycoside

 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)



In vitro 
screening

Rodent 
studies

F&B 
Intervention

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

PHASE II: 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 β-cells
 and so maintain adequate insulin secretion [and hence normal glucose levels] 

Rutin RutinRutin



In vitro 
screening

Rodent 
studies

F&B  
Intervention

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

Rutin Rutin

Polyphenol rutin prevents 
hyperglycaemia (= high blood glucose) 
and onset of diabetes

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

2017
2016



In vitro 
screening

Rodent 
studies

F&B 
Intervention

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

Rutin Rutin

HVN SCIENCE OF FOOD/
BIOACTIVES DELIVERY TEAM

Asian Chinese
population
in Auckland

Jan 2018 onwards



PANaMAH team: NZ & worldwide

A/Prof Greg 
Jones

Prof Sally Poppitt
Dr Ivana Sequiera

Dr Louise WeiWei Lu
Wilson Yip, PhD student

Dr Rinki Murphy
A/Prof Lindsay Plank

Dr Justin O’Sullivan
Tayaza Fadason, PhD student

Dr John Ingram

Dr Karl Fraser
Heike Schwendel

Emily Wu, PhD student

Prof Garth Cooper
CADET, UK; 

Prof Jean-Charles Martin
INSERM, Fr

A/Prof Jun Lu

PREVIEW
European 
Union

A/Prof Kieren
Hollingsworth

& Hong Kong; 
China



Dr Ivana Sequeira
HVN Postdoctoral fellow
University of Auckland

Caucasian European Asian Chinese

TOFI_Asia Study: our early findings from phenotyping  
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