
1991 Write short notes on log dose effect curves 
 
1. Drug Response Curves: Graph with concentration of drug on x-axis & response on y-axis 

a. Hyperbolic shape à h Drug concentration à h Receptor occupancy à h Response 
b. With i available receptors, the effect of h drug dose has smaller effect on response elicited à Slope flattens out 

completely at 100% 
c. 0 Drug dose = 0 Receptor response 
d. EC50 = Concentration of drug that produces a 50% response 
e. 2 types: 

o Graded: 
i. Studied on 1 person 
ii. h Magnitude of response with h dose 

o Quantal: 
i. Studied on population à y-axis = % Response of drug in population 
ii. All or nothing response à Must reach threshold to generate response 
iii. ED50 = Marker of potency 

 

       
 
2. Log-Dose Response Curves: Semi-logarithmic plot – Curve uses a logarithmic scale for the dose on the x-axis & response on the 

y-axis 
a. Quantal response 
b. Sigmoid shape: Allows for assessment of relationship between dose & response 

o Slope influenced by # receptors that must be occupied before response occurs 
o Threshold of occupancy = Enough receptors occupied to generate response 
o Steep slope à Small h dose = Big h response 

c. ED50 on steep, linear part of curve 
 

  
 
Dose-response curves used to describe: 
a. Potency = Ability of drug to produce a certain effect & is reflected by EC50 or ED50 

o h EC50 or ED50 = i Potency  
o Shifts curve left or right à More potent shifts curve LEFT as smaller 

concentration required to produce effect & less potent RIGHT as higher 
concentration required 

 

 
  

b. Efficacy (Emax, intrinsic activity) = Ability of drug to produce a maximal response 
o Agonist = Drug that binds to a specific receptor & is able to produce a response	   
o Full Agonist = Drug that produces a maximal response once bound to receptor 
o Partial Agonist = Drug with significant affinity but submaximal intrinsic activity 
o Changes the Emax or amplitude of the curve though ED50 (potency) remains the 

same 

 
  

c. Competitive Antagonism (REVERSIBLE)	   
o Competitive antagonist + full agonist à Shift in curve to RIGHT as higher 

concentration of agonist required to produce full response as it’s competing with 
antagonist 
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Median effective concentration

The concentration of a drug that induces a specified response exactly half
way between baseline and maximum. (EC50)

This is the measure used in a test where concentration or dose is plotted on the x
axis and the percentage of maximum response is plotted on the y axis. It is a
laboratory result of a test performed under a single set of circumstances or on a
single animal model.

Median effective dose

The dose of drug that induces a specified response in 50% of the popula-
tion to whom it is administered. (ED50)

This is the measure of potency used when a drug is administered to a population of
test subjects. This time the 50% figure refers to the percentage of the population
responding rather that a percentage of maximal response in a particular individual.

A drug with a lower EC50 or ED50 will have a higher potency, as it suggests that a
lower dose of the drug is needed to produce the desired effect. In practice, the terms
are used interchangeably and, of the two, the ED50 is the most usual terminology.
You are unlikely to get chastised for putting ED50 where the correct term should
technically be EC50.

Dose–response curves

The curve is identical to the first but the axes are labelled differently with
percentage of maximum response on the y axis. This graph will have been
produced from a functional assay in the laboratory on a single subject and is
concerned with drug potency. Demonstrate that the EC50 is as shown.
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Quantal dose–response curves

The curve is again identical in shape but this time a population has been studied
and the frequency of response recorded at various drug doses. It is, therefore,
known as a quantal dose–response curve. The marker of potency is now the
ED50 and the y axis should be correctly labelled as shown. This is the ‘typical’
dose–response curve that is tested in the examination.

Log dose–response curve

The curve is sigmoid as the x axis is now logarithmic. Ensure themiddle third of
the curve is linear and demonstrate the ED50 as shown. Make this your
reference curve for a full agonist and use it to compare with other drugs as
described below.

Median lethal dose

The dose of drug that is lethal in 50% of the population to whom it is
administered. (LD50)

162 Section 5 ! Pharmacodynamics
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Agonism and antagonism

Agonist

Adrug that binds to a specific receptor (affinity) and, once bound, is able to
produce a response (intrinsic activity).

Antagonist

A drug that has significant affinity but no intrinsic activity.

Full agonist

A drug that produces a maximal response once bound to the receptor.

Partial agonist

A drug with significant affinity but submaximal intrinsic activity.

Partial agonist curves

Draw a standard log-dose versus response curve as before and label it ‘full agonist’.
Next draw a second sigmoid curve that does not rise so far on the y axis. The
inability to reach 100% population response automatically makes this representa-
tive of a partial agonist as it lacks efficacy. The next thing to consider is potency.
The ED50 is taken as the point that lies half way between baseline and the
maximum population response. For a full agonist, this is always half of 100%,
but for a partial agonist it is half whatever the maximum is. In this instance, the
maximum population response is 50% and so the ED50 is read at 25%. In this plot,
both the agonist and partial agonist are equally potent as they share the same ED50.
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Reversible competitive antagonist curves

Draw the standard sigmoid curve and label it as a full agonist. Draw a second
identical curve displaced to the right. This represents the new [DR] curve for an
agonist in the presence of a competitive antagonist. The antagonist has blocked
receptor sites; consequently, more agonist must be added to displace antagonist
and achieve the same response. Demonstrate this by marking the ED50 on the
graph and showing that potency of the agonist decreases in the presence of a
competitive antagonist.

Irreversible competitive antagonist curves

The standard curve is displaced to the right initially as some receptor sites are
blocked by the antagonist. Given enough agonist, maximum response is still
possible (line B) at the expense of reduced potency. With higher levels of
antagonist present (line C), the potency and efficacy are both reduced as too
many receptor sites are blocked by the antagonist to enable maximum
response. With the addition of enough antagonist, no response will be seen.

Agonism and antagonism 167



d. Competitive Antagonism (IRREVERSIBLE) 
o Curve shifts to RIGHT initially as some receptor sites blocked by antagonist 
o Given enough agonist, Emax still possible (line B) at the expense of i potency 
o Higher concentration of antagonist (line C) à i Potency & efficacy as too many 

receptor sites blocked by antagonist to enable Emax response 

 
  

e. Non-Competitive Antagonism 
o Curve shifts to RIGHT & i Emax  à Maximal response can never be achieved as 

the addition of agonist is unable to overcome the effects of the antagonist 
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Non-competitive antagonist curve

Because a non-competitive antagonist alters the shape of the receptor, the
agonist cannot bind at all. The usual sigmoid curve is displaced down and to
the right in a similar manner to the graph of agonist versus partial agonist
drawn above. Increasing the dose of agonist does not improve response as
receptor sites are no longer available for binding.

Inverse agonist

A compound that, when bound, produces an effect opposite to the endog-
enous agonist.

This plot is more theoretical than most. Draw the y axis so that it enables positive
and ‘negative’ response. The upper curve is a standard sigmoid full agonist curve.
The lower curve represents the action of the inverse agonist and should be plotted
as an inverted curve. This is different from the curve of a pure antagonist, which
would simply produce no effect rather than the opposite effect to a full agonist.
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