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Protein targets for drug action

- Pharmacodynamics define that "What drug do to the

body”.

- Drug molecules must get so close to the constituent
cellular molecules that the two interact chemically in such
a way that the function of the latter is altered.

- Pharmacological effects require molecules to be 'bound'
to particular constituents of cells and tissues in order to
produce an effect.

With few exceptions, drugs act on target proteins, namely
Receptors (majority)
Enzymes

Carrier molecules (transporters)
lon channels.




Receptor-Effector linkage
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Occupation Activation

governed governed
by by
affinity efficacy
Dl'ug k+1 B
A + R —— AR — AR* RESPONSE
(agonist) K-1 o
Drug K1
B R —(BR NO RESPONSE
(antagonist) K-t

Rang et al: Rang & Dale’s Pharmacology, 7e



Inverse
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1 Agonist
= |f adrug binds to the receptor and lead to activation of it.

Full (produce maximal effect)
Partial (produce submaximal effect)
nverse (show selectivity for the resting state of

constitutively active receptors)
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-1 Antagonist
= |f a drug binds to the receptor without causing activation and
thereby prevents the agonist from binding.

i

Pharmacologic antagonism (competitive vs.
noncompetitive)

b. Chemical antagonism (interaction in solution)
Physiological antagonism (two agents producing opposing
physiological effects).

f“‘h




2 Affinity
= Tendency to bind to receptor

- Bmax
= Indicates the total concentration of receptor sites in a tissue.

- Kd

= The concentration of a drug which occupy half of receptors.

1 Efficacy (Emax)

= Ability to initiate changes that lead to effects.

= Relative affinity of the compound for the resting and
activated states of the receptor.

J EDgo/ECso

= The concentration of a drug which produces half of Emax.



Drug concentration (C)
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Safety of drug

- Therapeutic index (animal)

= Proportion of LD5o(TDs5o0) to ED5o

= |tindicates the safety of a drug

- Therapeutic window (human)

« The range between the minimum toxic dose and the
minimum therapeutic dose is called the therapeutic window
and is of greater practical value in choosing the dose for a
patient.

= |tindicates the safety of a drug too (clinical).

< Both of criteria relate to specific toxic effect (DAE).
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Phase 1 Phase 2

>
Conugaton” \Conjugate

Oxidation
Hydroxylation
Dealkylation
Deamination
Hydrolysis
yaroly OH
Example HO
COOH COOH COOH o
OCOCH;,4 H ©/0 COOH
Aspirin Salicylic acid Glucuronide

Rang et al: Rang & Dale's Pharmacology, 7e
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NE = Norepinephrine

EP| = Epinephrine

MAQO = Monoamine oxidase

COMT = Catechol-O-methyltransferase
ACh = Acetylcholine

AChE = Acetylcholinesterase

C Catecholamine Pharmacology
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