HORMONAL REGULATOIN OF BLOOD GLUCOSE

Normal Levels:  5mM (80 mg/dL)

fatty acids cannot cross blood-brain barrier (brain can only use ketones and glucose)

RBC’s are totally dependent upon glucose for energy (no mitochondria)

hypoglycemia:  leads to fatigue, death

hyperglycemia:  dehydradion, tissue damage, protein glycosylation

4 sytems involved in glucose regulation:


pancreas/intestive


liver


fat


muscle

Blood glucose levels are kept relatively constant (highly regulated) throughout day

1)  FED STATE (up to 2 hours after a meal)


1. insulin released by pancrease


2. glucose to liver


3. some stored as glycogen, rest sent into bloodstream


4. glucose in fat cells is stored as TG’s

2)  4 hours after eating


1.  GLUCAGON now released from pancreas


2.  liver begins to breakdown glycogen


3.  fat cells do not take up glucose, nor do they release it yet

3)  FASTING
(24 hours after eating)


1.  more glucagon released



fatty acid release (can be used in B-oxidation in muscle)



FA ( ketone bodies (for use in brain and muscle)


2.  GLUCOCORTICOID release also



ketogenesis



neoglucogenesis (muscle protein ( glucose for brain)

4)  FASTING (3+ days)

HGH:
upregulation of ketogenesis (FA ( KB ( brain); spares muscle tiss.


fatty acids for muscle (all KB’s sent to brain)


muscle breakdown for brain glucose

EPINEPHRINE


made/secreted in CHROMAFFIN cells of adrenal medulla

GLUCOCORTICOID


made/secreted in adrenal CORTEX


in response to CRH (corticotropin release hormone) from hypothalamus



(affected by hyperglycemia, circadian rhythm, stress)


stimulates gluconeogenesis



muscle protein -> aa’s



aa deamination (liver)



fatty acid mobilization

GROWTH HORMONE


very sensitive to diet (triggered by HYPOglycemia)


made and released from anterior pituitary


**spares muscle protein during starvation **



- fatty acid mobilization



- favors ketogenesis (liver/kidney)



- saves glucose for brain and RBC’s

PANCREATIC HORMONES


GLUCAGON




secreted in response to lowering blood sugar



alpha islet cells; stored in granules



tissue specific effects




liver:  glycogenolysis, gluconeogenesis




musc: protein degradation




fat: lipolysis


INSULIN



glycogen synth:  liver and muscle



lipogenesis:
liver and fat



protein synth:  all

HORMONE ACTIVATED ADENYL CYCLASE


blood glucose drops ( 


epinephrine/ glucagon (1st mess.) are ligands for G-protein coupled receptor (

downstream effector is adenyl cyclase (activated by alpha subuit of Gprot.) (

cAMP release (2nd mess.)


LIVER – 

1. cAMP activates PROTEIN KINASE A (PKA) by binding an inhibitor subunit

2. PKA phosphorylates and inactives GS

3. PKA phos. and activates PHOSPHORYLASE KINASE (PK)

4. PK phos. GLYCOGEN PHOSPHORYLASE

5. glycogen degradaded

**tremendous amplification of the signal**


specificity determined by SUBSTRATE availability and hormone receptors 

TERMINATION OF RESPONSE –

· cAMP ( AMP

· dec. hormone (less secreted or more degraded)

· receptor degradation

· adaptation (temporary receptor modification)

INSULIN IS TISSUE SPECIFIC


Muscle/Fat – GLUT4 translocation


Liver – increased GLUCOKINASE expression




(allows for higher hepatic concentration of glucose)

INSULIN RECEPTOR – 


receptor tyrosine kinase



binding



dimerization



autophos.



downstream effector phos. (IRS 1 and 2)




IRS 1 and 2 mediate all known physiological effects of insulin




LIVER - 






IRS cause txn of glucokinase (via MAPK pathway)





more glucokinase ( more glucose is “trapped” in liver








(G6P is NOT membrane soluble)

GLUCOCORTICOID HORMONE ACTION


requires assoc. between SRH and glucocorticoid



(binding causes conf. change that results in exposure of DNA binding site)

