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Afferent factors in appetite regulation
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Arcuate nucleus
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Discovery of gastrointestinal hormones
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PYY distribution
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Protein reduces hunger and stimulates 

satiety gut hormones

Batterham, le Roux et al Cell Metabolism 2006



PYY3-36 dose response in humans
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Effect of PYY3-36 on food intake
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“Banding” “Bypass” 

Surgical principles
Tadross, le Roux et al. Int J Obes 2009
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Visual analogue scores
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PYY response after bariatric surgery
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Blocking gut hormones with octreotide

Gastric banding Gastric bypass
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Oesophagectomy for cancer



Weight loss after oesophagectomy 
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Post-prandial GLP-1 after oesophagectomy 

400 kcal meal
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Dose response curve
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Good and poor weight loss after RYGB
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Bjerre Knudsen L at al. J Clin Invest. 2014

Liraglutide binds PVN and ARC in the brain



GLP-1 activates brain areas that 

regulate food intake

Pannacciulli et al. Neuroimage. 2007;35:511-7.
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PET scan of the hypothalamus 

Left dorsolateral prefrontal cortex; left middle and inferior 

frontal gyri, also activated



Distribution of weight loss on liraglutide 3mg 
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Proportion of subjects diagnosed with 

T2D over 56 Weeks

Odds ratio 

Placebo/Liraglutide 3.0 mg: 8.06

p-value: 0.0003

Annualised incidence rate

Placebo: 1.3/100 PYE 

Liraglutide 3.0 mg: 0.2/100 PYE
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FAS. Graph is observed proportions. Odds ratios describe the odds for diagnosis on liraglutide compared to the 

odds for diagnosis on placebo. 

FAS, full analysis set; PYE, patient years exposure; T2D, type 2 diabetes
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