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Trend of diabetes in China
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Concept of Insulin Resistance
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Insulin resistance
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NAFLD
Metabolic Syndrome
T2DM
CcVD
Alzheimer's D
Asthma
Some cancer (breast, colon, prostate, liver)
Accelerated aging
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It takes a long time for these diseases to develop

(T2DM as an example)
Intervention sites
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How does insulin resistance occur?

Nutrients
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Oxidative stress
ER stress
Inflammation
Fats
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Insulin resistance/Hyperinsulinemia
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Macronutrients:
Glucose/carb

Fat

Amino acids/proteins
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Does glucose itself cause insulin
resistance?
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Is carb/glucose necessary for insulin
resistance?
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No!

Glucose itself does not cause insulin
resistance!
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Dietary carb is not necessary for
insulin resistance!
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Hepatic gluconeogenesis in increased most in the
absence of dietary carb
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Inhibition of hepatic gluconeogenesis prevents the
HFD-induced insulin resistance
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Although dietary carb is not ¥, but gl is tial
for the development of insuli i
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Is fat sufficient to cause insulin resistance?
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Dietary fat does not cause insulin resistance in the
absence of insulin
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Fat alone is not sufficient to cause insulin
resistance!
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Is fat necessary for development of
insulin resistance!
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Fatis y for the devel it of insulin
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Do proteins/amino acids themselves
cause insulin resistance?
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Are proteins/amino acids necessary for
development of insulin resistance?
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How insulin mediates the diet-induced insulin
resistance?
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The basal level of insulin signaling is increased in
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Increased basal action of insulin signaling is responsible 3
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Can chronic exposure to excess amount of

insulin cause T2DM?
A. Fasting ghacose B. Fasting insulin
200 ] 12 .
| 10
150 e
§m ' % ‘ I
4
0 > .
i ,
Connisd Gargine Cantrl Glargine

Nutrition Research |I'Is‘lilllt_9&‘

 Control

Glargine

X10 X20

Nutrition Research Institutgiqi.'

Nutrients

mtROS

Insulin resistance
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Mitochondrial biogenesis Mitochondrial removal
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Mitochondria

N

Mitochondrial acyl CoAs Mitochondrial cholesterol
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Genomics
GTG Epigenomics

Transcriptome
mRNA «—— microRNA
Long non-coding RNA

Proteins «—— Proteomics

Metabolites —— Metabolomics

Nutrition Research |I'Isﬁllﬂ_9&'

Insulin and mitochondrial biogenesis

DNA
e T Cartreenemins
10 - o
3 os o
oo Ll
T TR e T T T T
ND HFD ND HFD
LY: LYI94003
101 L Gasusrnemias OB
. uj =
- ¥ o . =
& w
5 4
L] o
AY LY LY ALY LY Y LYV
ND HFD ND HFD
Nutrition Research Institute&-.
' o
Autophagy-dependent of
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Prolonged exposure to insulin suppresses mitophagy in cultured
cells
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Insulin and mitochondrial content of cholesterol
(tissue)
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Insulin and mitochondrial content of cholesterol
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Increased mitochondrial cholesterol decreases

mitochondrial membrane fluidity
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Mitochondrial removal

/

Mitochondria

Mitochondrial biogenesis

Mitochondrial acyl CoAs Mitochondrial cholesterol
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Role of micronutrients
Choline
Iron
lodine

Human studies
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Lunch American Heart Association
Chicken (25%), potato(25%), bread(20%}, Brownie (20%), American Diabetes Association
salad(5%), fat (<5%)
NIDDK/NIH
Dinner GSK
Noodle (50%), bread(25%}, cookies (20), meat (5%) Athe orics
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