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INTRODUCTION

The evolution from healthy
glucose control towards
prediabetes and type 2 diabetes
occurs continuously over years,
characterized by deteriorations In
the plasma glucose and insulin
concentrations [1]. However, the
large heterogeneity In the
pathophysiology of type 2 diabetes
and individual's glycemic control
make it difficult to categorize
participants into prevention target
groups and necessitates the
mechanistic characterization of the
glucose and insulin dynamics on a
personalized level.

Ordinary differential equation
(ODE) based mathematical models
have been developed to describe
the plasma glucose response In
humans to a single dose of glucose
[2,3]. These models are
mathematical abstractions of the
real biological system and they
provide quantitative information on
the Interactions, dynamics and
regulation of specific components
of the system. Quantifying the
response using a modelling
approach facilitates the mechanistic
understanding of the underlying
physiology as well as the
development of decision support
systems for preventing diabetes.

We aim to characterize an
iIndividual’'s glucose response to an
oral glucose tolerance test (OGTT)
using a personalized ODE model

that describes glucose and insulin
dynamics in the postprandial state

[4].

APPROACH

Data from the Diogenes [5]
dietary intervention study, including
a 5 time point OGTT was used In
modelling the glucose responses.

In order to estimate participant’s
glucose and insulin dynamics we fit
an ODE based mechanistic model
describing glucose and Insulin
dynamics on the OGTT challenge
test data. The model was adapted
from [4] to allow personalization by
selecting a subset of the
parameters to be estimated. The
candidate models were then
carefully curated for best fitting
model while also maintaining
certainty Sy and
identifiability) In its parameter
values. Finally, parameters of the
model were estimated on
individual’'s data. The model was
Implemented in MATLAB 2018b.

RESULTS & DISCUSSION

The screening of candidate
models resulted In a model
containing four sensitive and
identifiable parameters. The model
was successfully individualized by
fitting 1t to subject specific time
series data. The resulting
personalized models were capable
of capturing a wide range of
glucose and insulin  dynamics
Including normal, prediabetic and
type 2 diabetic responses.

The participant’s responses can
be characterized by their place In
the parameter space. This
approach also allows observation of
the continuous trajectory between
healthy to diabetic states,
contributing to the mechanistic
understanding of changing between
states.
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In the face of today’s challenge to make the healthy choice the easy choice, it is vital for the food industry and research organizations to pool knowledge
and resources for multidisciplinary research. TiFN is a unique public/private partnership that generates vision on scientific breakthroughs in food and
nutrition, resulting in development of innovative products and technologies that respond to consumer demands for safe, tasty and healthy foods.



