Outline of Lecture 44 (11-14 PP; Pozefsky)

Obesity
1)  Measuring body composition


- There are many methods to measure fat vs. lean body mass, e.g. densitometry, DEXA, 40K counting, CT/MRI, bioimpedance; each method makes certain assumptions


- BMI (weight in kg / height in m squared) is a quick way to measure obesity, but can be misleading in some people; overweight > 25, obese > 30

2)  Prevalence of obesity…

…is on the rise and trend will continue based on increasing obesity in youth; this is worrisome b/c mortality significantly increases for BMI > 25-30 and risk for cancers of all types is higher
3)  Metabolic syndrome

- Definition: (see Lec 32) abdominal obesity, elevated serum triglycerides, decreased HDL cholesterol, hypertension, insulin resistance, type 2 diabetes

- Metabolic syndrome is more associated with central (“apple”) than peripheral (“pear”) obesity, so waist-to-hip ratio gives a measure of risk
4)  Regulation of adipose tissue mass

- Short time feedback loop


- hunger ( eating ( satiation; regulation by glucose, insulin, gut factors



- peptide YY (produced in large intestine) inhibits caloric intake



- ghrelin (produced in stomach, also stimulates GH) increases appetite


- Long time feedback loop


- e.g. leptin (produced by adipose) regulates total adipocyte mass (also inhibits NPY processing)

- Central regulation at the hypothalamus: NPY (pro-appetite) and POMC (anti-appetite) (see Lec 54 from Psych/Neuro)
5)  Genetics

- Twin studies show genetic component of obesity even after adjusting for rearing apart vs together


- Other genes not mentioned above: PPAR(2 activating mutation, expressed in adipose tissue, mechanism unknown

6)  Metabolic studies


- Energy metabolism can be broken down into basal/resting metabolic rate, thermic effect of food, physical activity; there are ways to measure each

- 24-hr energy expenditure is closely correlated with lean body mass


- indicates that fat metabolism is minor


- the correlation is the same for both lean and obese people


- Weight gain causes an increase in both lean and fat body mass


- Low BMR people gain the most weight over time, but BMR alone cannot explain the weight gain; overeating or under-activity explain the rest
7)  Adipose tissue and cardiovascular disease

- FFA blocks insulin, increases LDL and decreases HDL; TNF( causes FFA release

- Adiponectin: decreases with obesity, inversely proportional to insulin resistance


- Vascular inflammation: IL-6, TNF(; coagulopathy: IL-6, PAI-1


- Why central and not SQ adipose tissue associated with metabolic syndrome?  Central fat has ( receptors (increased lipolysis) where as SQ fat has ( receptors (decreased lipolysis)

8)  Components of a weight control program


Diet


- Balanced low calorie diet, aim for 500-1000 cal reduction and 10% weight loss



- Total weight loss is low and hard to sustain



- Atkins: can lose weight, but diet maintenance is hard



- Weight loss causes drop in BMR


Exercise



- Tends to lose fat over lean body mass, whereas diet causes drop in both body masses


Behavior change



- May contribute to weight loss but studies are equivocal


Medication

- Amphetamine-related drugs are nonaddictive and can help suppress appetite, but effect will plateau over time



- Lipase inhibitors: fat malabsorption, but complicated by diarrhea and fatty stools

Surgery



- Only for morbid obesity with failure of other managements

- Gastroplasty (make stomach smaller) or laproscopic Roux-en-Y gastric bypass (malabsoprtion due to diversion of digestive enzymes later to intestine)



- Results in substantial durable weight loss, and does reduce co-morbid conditions


- Requires vitamin supplements

