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Integrative Approach?
·Understand our foe!

·Nutritional

·Dietary modification

·Specific foods and/or nutrients

·Herbal

·Stress Management

·Lifestyle modification, +/- exercise

·Hormonal

·Pharmaceuticals



Why We Need To Change Our Approach



Where Are We?

·United States

·22.6% of US workforce 

meets criteria (47 million)

·5% of persons with 

normal weight

·Worldwide:

·230 million with DM

·Expected to double by 

2025

·Europe: 2003

·7% of health care 

spending  was for DM 

and its complications



How About a Name?
·Metabolic Syndrome

·Syndrome X 

·Insulin resistance syndrome 

·Dysmetabolic syndrome 

·Hypertriglyceridemic waist syndrome

·Obesity syndrome

·RAGE Syndrome



How About a Definition?
(écanôt agree on that either)



[ŜǘΩǎ Ŏŀƭƭ ŀ Ψ{ǇŀŘŜΩ ŀ Ψ{ǇŀŘŜΗΩ



Metabolic Syndrome!

·Insulin (high initially, declines 
later)

·HPA axis dysregulation
· Cortisol(locally elevated, 

systemically low)

· Prolactin(elevated via 
resistance)

·Androgens
· SHBG, testosterone (depressed)

· Estradiol(elevated)

· Progesterone (depressed)

·Adipocyte-derived hormones
· Adiponectin(depressed)

· Leptin (elevated via resistance)

· Resistin(elevated)

· AngiotensinII (increased)

·Serotonin (elevated via resistance)

·Nitric oxide (depressed)

·Endothelin(elevated)

·Growth hormone (depressed)

·Aldosterone(elevated)

Meltdown

And more!!!



What elsecould go wrong?
·Endothelial dysfunction

·Pancreatic beta cell atrophy

·Mitochondrial Dysfunction ïfewer, smaller

·Adrenal insufficiency

·Central obesity

·Hepatic steatosis

·Microalbuminuria

And more!!!



Electron Micrographs of Tissues Affected by Metabolic 
Syndrome

Exhausted Beta Cell
Adrenal cortex



Evolution of a Disaster
·When should we intervene?

·Evidence of in utero epigenetic changes

·Evidence of furtherchange during infancy

·Progresses from thereé



Evolution of a Disaster



Evolution of a Disaster
·Insulin Resistance Childhood

·Dyslipidemia 15 ï35 yrs of age

·Hypertension 35 ï50 yrs of age

·Impaired Fasting Glucose 40 ï55 yrs of age

·Diabetes > 55 yrs of age

·CAN BE ACCELERATED BY ENVIRONMENTAL 

EXTREMES!



No, Really!You Are What You Eat.  
·FOOD CHANGES YOUR 

GENES
·Micro/macronutrients have direct 

& indirect effects on gene 

transcription

·Stable and heritablechanges in 

gene expression or cellular 

phenotype that occur without 

changes in DNA sequence

·Your DNA is merely an inert 

database

·Expression is controlled

· PTGS and DNA methylation



Nutritional Epigenomics of Metabolic Syndrome: New Perspective Against the 
Epidemic Diabetes. 2005;54(7):1899-1906

·Converging data are now available to support the hypothesis that, in 

addition to "thrifty genotype" inheritance, individuals with metabolic 

syndrome underwent incorrect "epigenetic programming" during 

fetal/postnatal development because of inadequate maternal nutrition 

and metabolic disturbances. These individuals may also display 

"transgenerational effects" because of the inheritance of epigenetic changes 

first experienced by their parents and/or grandparents.

·Similarly, a high-carbohydrate diet in neonatal rats immediately 

induces hyperinsulinemia, which persists into adulthood without any 

further nutritional stimulus. Moreover, this metabolic imprinting, once 

established, forms a vicious cycle because high-carbohydrate female rats 

spontaneously transmit the high-carbohydrate phenotype to their 

progeny.


