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Chapter 11 Insulin
Lecture 16

Pancreas

endocrine cells only 2% of total organ

most of organ: exocrine secretion digestive enzymes & HCO3
-

1869 Paul Langerhans German anatomist

A. Islets of Langerhans

B. four cell types

1. β type: 75% cells

insulin & amylin

2. α type: 20% cells

glucagon

3. D type: ~5% cells

4. F (PP) type:  ~<1% cells

somatostatin

pancreatic polypeptide

surrounded by capillaries & parasympathetic/sympathetic
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1)     glucose concentrations

2)     amino acids concentrations

3)  feed forward effects of GI hormones

4)  parasympathetic activity

5)  sympathetic activity

Insulin secretion stimulated by:

Chemical Structure of Insulin

Insulin & Glucagon antagonistic

ratio titers determines dominance of hormonal action

a) fed state? insulin 

b) fasted state? glucagonhypoglycemia (low plasma glucose)
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Fed State

Starved State: hypoglycemia
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Glucagon-glucose-insulin titers over 24 hr period

Normal & Abnormal Results of Glucose Tolerance Test
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Insulin: Cellular Mechanism of Action
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Insulin: Cellular Mechanism of Action
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Insulin: Cellular Mechanism of Action

1)     glucose transport into most, but not all, insulin-sensitive cells

2) enhances cellular utilization & storage of glucose

3) enhances utilization of amino acids

4) promotes fat synthesis

Insulin:  promotes anabolism
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without insulin with insulin

Insulin promotes cellular glucose uptake 

Insulin acts indirectly to alter glucose 

uptake in hepatocytes 
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Summary of Insulin
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Summary of Glucagon


