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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

https://doi.org/10.1038/s41392-024-01755-x
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Epigenetic modulation
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Life style and Epigenetic modulation



Global epidemiology of NAFLD

https://doi.org/10.1038/s41575-020-00381-6

Death rate from Cardiovascular 
disease in 2021
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Number of people with Diabetes 
worldwide in 2017 and 2045

https://doi.org/10.1007/s11886-019-1107-yhttps://doi.org/10.1016/j.heliyon.2023.e16210

Increasing number of BMI and 
Obesity in U.S.

BMI Obesity
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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



Peripheral and central effects of 
Glucose and Fructose on food intake

https://doi.org/10.3390/nu12010094 13



Fructose expands the surface of the gut 
and promotes nutrient absorption

14https://doi.org/10.1098/rstb.2022.0230



High dietary sugar reshapes sweet taste

15https://doi.org/10.1016/j.celrep.2019.04.027



https://doi.org/10.3390/nu13041314

Glucose and Fructose metabolism
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https://doi.org/10.1038/s41392-024-01916-y

Uric acid and Oxidative stress
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18https://doi.org/10.3390/foods10081854

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

https://doi.org/10.3389/fphys.2019.00070



22

The UPRER

Sensor and coordinator of ER homeostasis

https://doi.org/10.1016/j.molcel.2017.05.031
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ER Stress

https://doi.org/10.3389/fphys.2019.00070
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Cell-Non-autonomous Communication of UPRER

https://doi.org/10.1016/j.molcel.2017.05.031



Fructose consumption affects cell metabolism

https://doi.org/10.1016/j.bbadis.2020.166036 25



Uric acid-induced β-cell dysfunction

https://doi.org/10.1186/s12902-021-00698-6 26



https://doi.org/10.1016/j.heliyon.2023.e18896

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

https://doi.org/10.1016/j.tem.2022.11.004
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AGEs-induced ER stress in endothelial cells

https://doi.org/10.1016/j.tem.2022.11.004
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AGEs/RAGE-induced Pancreatic β-cell 
disfunction

https://doi.org/10.3390/biom12040542
https://doi.org/10.3390/biom5010194
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Air pollution exposure and Metabolic syndrome

https://doi.org/10.1161/CIRCRESAHA.123.322002
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Redox consequences and Sleep deprivation

https://doi.org/10.1007/s11886-017-0916-0
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Sleep deprivation and Metabolic disturbances

https://doi.org/10.1007/s11886-017-0916-0
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Exercise mitigates sleep-loss-induced 
metabolic disturbances

https://doi.org/10.1016/j.molmet.2020.101110
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Metabolic syndrome as a complex disorder

https://doi.org/10.1016/s2213-8587(23)00361-3
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Epigenetic and Gene activation for improved 
health and longevity
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