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Model of simple occupancy theory











































Receptor Regulation

• Supersensitization or Up-regulation

1. Prolonged/continuous use of receptor blocker

2. Inhibition of synthesis or release of 

hormone/neurotransmitter - Denervation

• Desensitization or Down-regulation

1. Prolonged/continuous use of agonist

2. Inhibition of degradation or uptake of agonist

Homologous vs. Heterologous



DYNAMICS OF RESEPTOR

RESEPTOR REGULATION

REGULATION               HOMEOSTASIS

*DESENSITIZATION

*DOWN REGULATION

*SUPERSENSITIZATION

*UP REGULATION    

SIFAT REGULASI             HOMOLOG

HETEROLOG              CROSS-TALK



From Taylor, P and Insel PA. Molecular Basis of Drug Action, in Principles of Drug Action,  3rd edition, W Pratt and P Taylor, 

editors, p 103-200, 1990, Churchill Livingstone



Desensitization

• Homologous: “affecting responses elicited 
only by the stimulated receptor.”

• Heterologous: “acting on several receptors or 
on a pathway common to many receptors.”



REGULASI HOMOLOG



REGULASI HETEROLOG



Causes of Variability in 
Drug Response

A. Those related to the biological system

1. Body weight and size

2. Age and Sex

3. Genetics - pharmacogenetics

4. Condition of health

5. Placebo effect



Causes of Variability in Drug 
Response

B. Those related to the conditions of administration

1. Dose, formulation, route of administration.

2. Resulting from repeated administration of drug: 
drug resistance;  drug tolerance-tachyphylaxis; drug allergy

3. Drug interactions:

chemical or physical;  

GI absorption;  

protein binding/distribution; 

metabolism (stimulation/inhibition); 

excretion (ph/transport processes); 

receptor (potentiation/antagonism);  

changes in pH or electrolytes.



Monitoring Dose-Effect

• Level

– Molecular (e.g, enzyme inhibition)

– Cellular (in vitro tissue culture, blood cells)

– Tissue or organ (in vitro or in vivo)

– Organism

• Endpoint used to measure effect may be different at 
each level

• Overall effect = sum of multiple drug effects and 
physiological response to drug effects



Endpoints to Monitor Drug Effect

LEVEL ENDPOINT

Molecular Farnesyltransferase inhibition

Cellular Proliferation rate, apoptosis

Tumor Response (change in tumor size)

Organism Survival, quality of life

Mis. Farnesyltransferase Inhibitors for Cancer
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