Return to Table of Contents

Return to Pharmacology Table of Contents
Receptor Regulation and Desensitization
Hours to days

Receptor down regulation 

· ( in receptor # (recept. med. endocytosis - more ligand (agonist)/more endocytosis ( homeostasis)
Receptor Up-regulation –

Why does this take a while?  Both of these take longer because making and breaking receptors.

 When would it happen?  after exposure to an antagonist

Seconds

Receptor desensitization 

· ( signaling pathway below the receptor.

· Rapid, short term shut-off.

· Used for Metabolic processes.  Phosphorylation ( response to agonist binding. Temporary, if the agonist is removed the response will return to normal (Homeostatic). 

Where else can drugs act (besides at memebrane receptors)?  

· Intracellular signaling mol’s. Ex: Cyclosporin A inhibits calcineurin+calcium signaling in T-cells and ( IL-2 secretion. (What effect will this have? Decrease T-cell clonal proliferation therefore inhibit immune response)

· Cyclosporin A is an immune suppressing drug used in organ transplants (see chart)

 Variations in Drug Response
1.  What variables affect sensitivity of ind. to drug?
Drug conc. at the receptor depends on absorption, distribution, excretion and metabolism. Varies with age, sex, disease state, liver + kidney fxn, and genetic differences.

2.  Variation in endogenous ligand amount 

Adrenal gland tumor (pheochromocytoma) ( epinephrine and ( heart rate. Propranolol ((-blocker (antagonist) and “blocker”) ( the heart rate in hypertensive ind. (briefly). Same dose of propranalol little effect on a marathon runner( ( EPI ( down regulation of adrenergic receptors

3.  Change in receptor  # or function

a. down regulation


b. desensitization
Receptor Law:  Withdrawal from an agonist will cause the opposite effects of the agonist.  Classic take drug - withdrawal will be the opposite effects than the drug had

Ex.  Heroin – 
effects:  sense of well-being, ectasy, constipation

Withdrawal effects:  paranoid, nervous, diarrhea, pyloerection


heroin use ( ( reg of opiate receptror( w/d of heroin ( lack of receptors for endogenous opiate to bind

4.  Changes distal to the receptor 


a. Compensatory mechanism that maintains homeostasis.

5.  Drug can bind to two different receptors, to the same receptor in two different tissues or the same receptor can have both beneficial and toxic effects.

Drug Interactions

A. Alter absorption - ex. - coating stomach decreases absorption 

    Ex.    grapefruit juice increases abs


B. Alter metabolism - drug A inhibits metabolizing enzyme for drug B.


C. Plasma binding protein competition - rare. 

A protein like albumin binds a drug. The complex is too big to get filtered and the half life of the drug is increased. If there are two drugs competing to bind to the albumin it alters the metabolism and bioavailability of each of them.


D. Altered Excretion - competition for transport in the kidney tubules.

E.  Possible drug interactions


1. Additive -         A + B = 2A



2. Synergism -      A + B = 3A  (example alcohol and barbituate)

3. Potentiation -    A = 0; A has no effect, potentiates B ( B = 1,  A + B = 2B (augmentin + (lactamase)



4. Antagonism -    A + B = 0
F. Tolerance – increase dose  leads to the same effect

