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2" Pharmacology lecture “Quantitative Aspect Of Drug Action”

Lecture objectives :

1- Determine gquantitative aspects of drug
receptor binding

2- Recognize different dose response curves

3- Distinguish the therapeutic utility of each
of these curves

4- Classify different types of antagonism
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QUANTIFY ASPECTS OF DRUG ACTION

A- AFFINITY ( Bind Occupy)
Concentration-Binding Curve
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1- Bmax: total receptors in the tissue.
2- KD: the concentration of drug that need to bind to 50% of

receptors.
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1- knowing Bmax ( binding capacity )

2- The effinity of Drug to bind to Receptor

The higher the affinity of D for R the lower is the KD i.e. inverse
relation

B- EFFICACY (Initiate Activate )

Dose Response Curve:
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BP (blood pressure)
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BP, FBG, HR, cholesterol.

Graded dose-response curves
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QUANTAL DOSE RESPONSE CURVE




1- GRADED DOSE RESPONSE CURVE (A continuous
response VBP, HR, FBG, Cholesterol... etc)
It show us the affinity
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Emax( max effect ):
Effect when all the receptors are occupied by Drug

EC50

the concentration of the drug that produces 50% effect
and it’s the measure of (potency).

So the low (EC50) means> the high potency
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1- The max efficacy (Emax) — highest limit of dose-response
relationship

2- The potency = EC50
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3- Compare the relative potency and efficacy of drugs that
.produce the same effect
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(A)is more potent than (B), WHY?
Because it has low ECso
Andwhat is ECs0 .7

It'sthe CONCENTRATION of the drug that produces 50% effect

(A) Needed less conc. Than
(B)To produce an effect which
means (ECso) of (A) is lower
than (B).... So (A) is more
potentthan (B)

(B) Is partial agonist .. Because
it has less efficacy.
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2- QUANTAL DOSE RESPONSE CURVE (All-non responses)
* Specified therapy Response.

* Adverse response.

* Lethal outcome.

show us the response and efficacy
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1- ED50: the dose of the drug require to produce therapeutic
effect in 50% of the population

2- TD50: the dose of the drug require to produce toxic effect in
50% of the population

3- LD50: the dose of the drug require to produce lethal effect in
50% of the population
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*Therapeutic index: TDso/ EDsg

HIGH = more safety : ‘ ‘ ' LOW = less safety

Like : Diazepam Like : digoxin



ANTAGONISM

It is the diminution or the complete abolishment of the
effect of one drug in the presence of another.

Name

Type

Function

Dimercaprol

Chemical antagonize
drug

Reduces heavy
metal toxicity

Omeprozole (agonist)
& histamine
(antagonist)

Physiological
antagonize drugs

Both of them lose
their functions

Phenobarbitone

Pharmacokinetic
antagonize drug

accelerates hepatic
metabolism of
warfarin

Atropine Vs. Ach

Reversible receptor
blocked competitive
antagonize drugs

Compete each other
to bind in the
binding site of the
receptor

Phenoxybenzamine &
Noradrenaline

Irreversible receptor
blocked competitive
antagonize drugs

Compete each other
to bind in the binding
site of the receptor

Verapamil Vs.
noradrenaline

Receptor blocked
non-competitive
antagonize drugs

Don’t compete each
other




Surmountable
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Reversible: Parallel shift fo the right, without (= increased concentration) any change in
slope or maximum response. (Because the agonist wants to remove the antagonist)
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IrReversible: No parallel shift. But both a decrease in slope and a reduced maximum
response are obtained. (Because the agonist is not bound, the response will decrease)
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Can it be overcomed?

When will it happen?

Changes in graph? (shift
+ slope/max. response)

SURMOUNTABLE 4 il (4 NON-SURMOUNTABLE

Antagonism can be overcomed  Antagonism cannot be overcomed

by increasing concentration of
agonis

Agonist + reversible
competitive antagonist

shift: parallel to the right

Slope/max. response : no
change

by increasing concentration of
agonist

Agonist + rreversible compefitive
antagonist

Agonist + non-competitive
antagonist

shift: No parallel shift

Slope/max. response: decrease in
slope and max. response.

[f some receptors are spare:

Shift; +/- rightward & reduced
max. response



