Chemical Messengers- activate G-proteins

The effect is to activate or deactivate the second messenger

Second messenger continues the signal to illicit a physiological response

a) Gs or Gi proteins-


Stimulates or Inhibits adenyl cyclase



Activates or inhibits cAMP

b) Receptor activates G-protein


Activates PLC (phospholipase C) 


PLC cleaves PIP2


PIP2--> IP3 and DAG



IP3- 

· Released in the cytosol

· Binds to receptors which open Ca++ channels

· Increase intracellular Ca++

DAG-

· Remains in the membrane

· Acts as a second messenger

· Backbone of arachidonic acid

· Precursor to icosanoids

RECEPTORS

ADRENERGIC- bind epinephrine and norepinephrine

1) (1- Activates Gq11

· Activates IP3; Activates DAG

· Increases intracellular Ca++

· Increases smooth muscle contraction

· Increases skeletal muscle contraction

· Increases gland secretion

2) (2- Activates Gi

· Decreases Adenyl Cyclase

· Decreases cAMP activity

3) (1- Activates Gs

· Increases Adenyl Cyclase

· Increases cAMP

4) (2- Activates Gs

· Increases Adenyl Cyclase

· Increases cAMP

(- tend to have higher affinity to norepinephrine

(-tend to have higher affinity to epinephrine

CHOLINERGIC- Bind acetylcholine

Nicotinic

1) Nn- nerve to nerve junction

2) Nm-nerve to muscle junctions

Muscarinic

1) M1

· G protein activated

· Increase IP3; increase DAG

· Increase intracellular Ca++

2) M2- activates Gi

· Decrease adenyl cyclase

· Decrease cAMP

3) M3

· G protein activated

· Increase IP3; increase DAG

· Increase intracellular Ca++

4) M4- activates Gi

· Decrease adenyl cyclase

· Decrease cAMP

5) M3

· G protein activated

· Increase IP3; increase DAG

· Increase intracellular Ca++

Signal Transduction Pathways

paracrine -denoting a type of hormone function in which hormone synthesized in and released from endocrine cells binds to its receptor in nearby cells of a different type and affects their function

autocrine -denoting a mode of hormone action in which a hormone binds to receptors on and affects the function of the cell type that produced it.

