Lifestyle and metabolic syndrome;
contribution of intracellular stress
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What is the metabolic syndrome (MS)?
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Consequences of metabolic syndrome
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Epigenetic and Genetic dynamics
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Epigenetic modulation
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Epigenetic modulation
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Life style and Epigenetic modulation
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Increasing number of BMI and
Obesity in U.S.
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Global epidemiology of NAFLD
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What is the cause of all
these epidemics??
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Average daily per capita U.S. calories from
Cane/Beet sugar and HFCS
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High fructose corn syrup and Gaining Weight

Review > Am J Clin Nutr. 2004 Apr;79(4):537-43. doi: 10.1093/ajcn/79.4.537.

Consumption of high-fructose corn syrup in
beverages may play a role in the epidemic of obesity

George A Bray !, Samara Joy Nielsen, Barry M Popkin
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Peripheral and central effects of
Glucose and Fructose on food intake
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Fructose expands the surface of the gut
and promotes nutrient absorption

H20 HFCS

-
| ] B
4 ‘ .
3 -
\ /
X e
?
f’-‘
Y L RO
RIeC AL
y UL .,40 ) S
-\ ¥ N
- i \ r a%
o N 3% "),t' . g QA N
5 » 2 O% » VAN Y
%' ~:! v Y " :\‘*‘&
s > R Ae ’
R A\ . N
L) > L\
Wi » o k)
o S
poe 1.4 N tfgé
i
= S5 i

https://doi.org/10.1098/rsth.2022.0230

’d 7 ‘?-.

N )

-



High dietary sugar reshapes sweet taste
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Glucose and Fructose metabolism
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Ur'ic acid and Oxida’rive stress
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Redox system
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Pro-Oxidant/Antioxidant balance
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High calorie diet and Oxidative stress
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Endoplasmic reticulum (ER) and Mitochondria
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The UPRER
Sensor and coordinator of ER homeostasis
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Cell-Non-autonomous Communication of UPRER
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Fructose consumption affects cell metabolism
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Uric acid-induced p-cell dysfunction
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Outcomes of high-fructose intake
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Advanced glycation end products; AGEs
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AGEs-induced Oxidative stress and
Atherosclerotic plaque

AGE
Oxidative %
stress
Adhesion

VCAM-1 m
‘ i 3 o Selectins

- Proliferation
~ and migration
of SMCs

Macrophage

" Release of
cytokines

\ Pro-inflammation

Tnf-a, IL-6 Foam cells

Media

Smooth muscle cells

https://doi.org/10.1016/j.tem.2022.11.004



AGEs-induced ER stress in endothelial cells
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AGEs/RAGE-induced Pancreatic p-cell
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Air pollution exposure and Metabolic syndrome
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Redox consequences and Sleep deprivation
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Sleep deprivation and Metabolic disturbances
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Exercise mitigates sleep-loss-induced
metabolic disturbances
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Metabolic syndrome as a complex disorder
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Epigenetic and Gene activation for improved
health and longevity
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Emotional Health
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