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Islet Cell Hormones

Islet Cells 

· Alpha Cells - produce glucagon
· Triggers - fasting
· Inhibition - inhibited by glucose

· Beta Cells - produce insulin (and amylin)
· Triggers - secretion activated by glucose (during meal), also amino acids, FAs
Insulin 

· Mech - binds to insulin receptor on cells, causes phosphorylation of downstream proteins, GLUT-4:

· GLUT-4 - a glucose transporter, moved to cell surface in vesicles in order to allow glucose transport
· Action - insulin acts to store energy:
· Skeletal Muscle - increases glucose transport, glycogen synthesis, stops gluconeogenesis
· Fat - increases glucose transport, increases lipogenesis, stops lipolysis
· Liver - increases glycogen synthesis, stops gluconeogenesis
· Post-Prandial - insulin prevents glucose production in liver, encourages glucose uptake by brain/muscle

· Brain - can only use glucose as fuel, nothing else ( thus insulin control very important

· Fasting - less insulin; thus liver feeds brain (liver gluconeogenesis ( brain consumption)

· Short-Term (Hours Fasting) - breakdown of glycogen in liver

· Intermediate (Days Fasting) - gluconeogenesis by liver

· Long-Term (>5 Days) - uses ketone bodies as source of energy, gluconeogenesis slows down

Glucagon

· Action - glucagon acts to mobilize energy ( encourage gluconeogenesis, release glucose into blood
Insulin Biochemistry - Muscle
· Glucose Uptake - insulin stimulates GLUT-4 receptor to be transported to cell surface via vesicles

· Glycogen Synthesis - insulin stimulates glycogen synthase to produce glycogen from G-6-P monomers

· Inhibited Protein Breakdown - (think in absence, need AA breakdown for ketone bodies...)
· Key Point - glucose uptake by muscle is stimulated by insulin
Insulin Biochemistry - Liver
· Glucose Uptake - GLUT-2 receptor is not sensitive to insulin

· Glycogen Synthesis - insulin stimulates glycogen synthase to produce glycogen from G-6-P monomers

· Inhibited Glycogen Breakdown - insulin inhibits glycogen phosphorylase b/c want to store energy, not mobilize it…

· Key Point - glucose production in liver is inhibited by insulin
Insulin Biochemistry - Fat
· Glucose Uptake - insulin stimulates GLUT-4 receptor to be transported to cell surface via vesicles

· Inhibited Lipolysis - by stimulating LPL and inhibiting HSL

· Lipoprotein uptake - stimulated
· Lipoprotein Lipase - activated; incorporates FAs into triglycerides 

· Hormone-Sensitive Lipase - inhibited; normally breaks down triglycerides ( FAs

· Key Point - insulin increases lipogenesis (LPL) and decreases lipolysis (HSL)
