Obesity Pathophysiology
Fat cells are derived from precursor cells resembling fibroblasts.

Techniques for measuring body composition include underwater weighing (densitometry), CAT, 
MRI, and DEXA scanning.  Suggested body fat is 15-20% for males, 20-25% for females.
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   (assumption is that all excess weight is fat)

“Metabolic Syndrome” = HTN, low HDL, high LDL, hypertriglyceridemia, insulin resistance/DM2.

Metabolic Syndrome correlates better with abdominal/central/upper body fat rather than 
peripheral/lower body fat.  Visceral/central fat is rich in β-adrenergic receptors, which 
promote lipolysis.  The released free fatty acids go directly to the portal system and cause 
hypertriglyceridemia.
Obesity is associated with higher rates of liver, pancreas, kidney, and uterine cancers.

Roux-en-Y gastric bypass restricts food intake and induces mild malabsorption.

Regulation of body fat – metabolism and thermogenesis
Adipose is regulated centrally by the hypothalamus.
Leptin (from adipose tissue) and PPYY (from distal colon) inhibit appetite.

Ghrelin (from stomach) stimulates appetite.  Ghrelin levels are drastically reduced with gastric 
bypass surgery.

PPARγ is generated by adipose tissue to modulate CHO and lipid metabolism.  Activating mutations 
of PPARγ can cause obesity.
Thermogenesis has three components:

1.  BMR energy


2.  Physical activity energy


3.  “Thermic effect of food” (energy required to digest food.    Protein >> CHO > fat)
Obese people have the same energy expenditure as non-obese people per unit lean body mass.

There is no metabolic difference between obese and non-obese people.


BMR is directly proportional to lean body mass.

However, obese people have more lean body mass, so their BMR is higher and caloric 
overconsumption is necessary just to sustain weight.
Adipose tissue as an endocrine organ
Free fatty acids cause insulin resistance in skeletal muscle, and inhibit insulin release from β-cells.
Adiponectin is deficient in obesity.  It sensitizes cells to insulin and suppresses hepatic glucose output.

TNF-α released by adipose tissue stimulates lipolysis, releasing fatty acids.

IL-6 stimulates release of C-reactive protein and fibrinogen (pro-coagulant).

Plasminogen activator released by adipose tissue is a pro-coagulant.
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