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Core

Dose Response Curve: Learning 
Objectives

■ Dose & Response in  patients

■ Definition

■ Types

■ Efficacy

■ Potency

■ Significance



Vertical

Dose Response Curve

■ Rational Therapeutic decision

■ Relationship between dose and response

■ Variation in dose and response



Core

Dose Response Curve: Types

■ Graded Dose response curve

– Sigmoid

– Parabolic

■ Quantal Dose Response curve



Core

Dose Response Curve

■ Magnitude of the pharmacological effect….…..Drug 

concentration….Dose and pharmacokinetic 

profile….Dose response relationship….Dose 

response curve

– Graded dose response relationship/Curve

– Quantal Dose response relationship/Curve



Core

Graded dose Response 
Relationship/Curve

■ Proportional relationship

■ Graded dose response curve

■ Dose Vs Magnitude of the response

■ Maximal response

■ Rectangular Hyperbola………..Sigmoid

■ Implications

– Efficacy

– Potency



Core

Graded dose Response 
Relationship/Curve

■ Quantification of activity of drug:

– Threshold

– Slope

– Maximal asymptote



Core

Graded dose Response 
Relationship/Curve

The drug-receptor interaction is characterized by

1. Binding of drug to receptor

2. Generation of a response in a biological system

High-affinity drug has a low KD and will bind a greater 

number of a particular receptor at a low concentration than a 

low-affinity drug



EOLA

EOLA: Graded dose Response 
Relationship/Curve

■ Efficacy reflects the capacity of a drug to activate a 

receptor and generate a cellular response

■ A drug with high efficacy may be a _____________, 

eliciting, at some concentration a full response.

■ A drug with a low intrinsic efficacy will be 

_______________.

■ A drug that binds to a receptor and exhibits zero efficacy 

is _____________. 

Partial agonist, Antagonist,  Full agonist



Core



Core

Graded dose Response 
Relationship/Curve

■ Potency….Measure of an amount of drug necessary to 

produce an effect of a given magnitude

■ The dose( ED50) or concentration(EC50) of a drug 

required to produce 50 % of its maximal efficacy

■ Position of curve on dose axis……Index of potency

■ EC 50……Inverse relation with potency

■ Relative Potency



Core

Graded dose Response 
Relationship/Curve

■ Efficacy…..Maximal efficacy…Emax

■ Magnitude of drug response

■ Limit of dose response relationship

■ Drug receptor interaction

– Number of drug receptor complexes

– Partial agonist



Core



Core



Core



Core



Core

Quantal dose relationship & Curve
■ Quantal effect… All or none/Either or

■ Variations in response

■ Dose response relationship between dose of drug and 
population responding

■ Quantal response selection….Clinical relevance

■ Predetermined level of graded response…Quantal 
response

■ Dose for majority patients

■ Implications

– Parameters

– Information



Core



Core

Quantal dose relationship & Curve

■ Parameters derived

– ED50….Median effective dose

– TD50…Median Toxic dose

– LD50….Median lethal dose

– TI….THERAPEUTIC Index….TD50/ED50    OR 

LD50/ED50…Measure of safety



Core



Core

Quantal dose relationship & Curve

A population therapeutic window 

expresses a range of 

concentrations at which the 

likelihood of efficacy is high and 

the probability of adverse effects 

is low



Core

Quantal dose relationship & Curve

■ Information obtained

– Potency

■ ED50 of different drugs

– Selectivity of drugs

■ ED50 of different Quantal effects

– Margin of safety

■ Therapeutic Index

– Variability of responsiveness

■ Frequency distribution of response



Core

Quantal dose relationship & Curve

■ Variability of responsiveness

– Alteration in Concentration of Drug That Reaches the 

Receptor 

– Variation in Concentration of an Endogenous Receptor 

Ligand 

– Alterations in Number or Function of Receptors 

– Changes in Components of Response Distal to the 

Receptor 
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