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Mechanism 0f Drug Action

Objectives:

Identify different targets of drug action.
Differentiate between their patterns of
action;agonism versus antagonism.

Elaborate on drug binding to receptors.

B Titles .Very important Bterms @ Extra informations

*Success Doesn’t Come To You, You Go To It!*




What is Pharmacodynamics?

Pharmacodynamics is a branch of pharmacology that deals with the
study of the biochemical and physiological effects of drugs and their
mechanisms of action.

What are targets for drug binding?

Drugs

. Non receptor-
Receptor-mediated .
mediated

mechanisms .
mechanisms

Drug actions

What are the mechanisms of drug action?
Drugs can produce their actions by:

Binding with biomolecules (Targets) Non receptor-mediated
(Receptor-mediated mechanisms) mechanisms

Biomolecules = Targets = Physiochemical properties of drugs.
Receptors

Mostly protein in nature (protein

target).

Protein targets for drug binding: Chemical action
— Neutralization of gastric acidity by

e Structural protein )
antacids.

Physical action

® Regulatory proteins: — Osmotic diuretics

O Physiological receptors
— Purgatives used in treatment of
constipation e.g. MgS04 «gsos i

It gives softness for stool when we have a patient with constipation *

O Enzymes
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Receptor-mediated mechanisms

A Spocal target macromaiecule that bind the
drug and meckates its phanmsoologcs actions

Where are recepions ocated 7 Cell membrans

Receptor-mediated
mechanisms

Regulatory proteins

@ The crug compeates with he natural

eNGOgerous subistrate 1or the enzyme [ £ Anticholinesterases ]

*inhibits the action of
acetylcholinesterases
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CholnNesierase enzyme

*Neuromuscular junction=
nicotinic receptor
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Continue: Receptor-mediated mechanisms

Receptor-mediated
mechanisms

Regulstol otens
( -9 vy Structural proteins J
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molecules
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UGS a5 anbicancer and anti gout Orugs ]

Tubulin is tanget for

[ Vincrintine (anticancer drug) ]

Vincristine kills the cancer cells,how? It inhibits the
microtubules formation, how? st Jadiy g (gl s sl dloay
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Digoxin

ook Na offux viz Nae/Ke pump o sodium- [ Colchicine (anti gout drug) ]
potassium pump (Na+/K+-ATPase)
the trearment of heart fallure.
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Dopamine transporter Diockad by Cocaine J
Colchicine will decrease the inflammation by inhibiting the migration of neutrophils..
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Cocsine techolamines mainly dopamine
MOROTUBULE

When the pump blocked by Digoxin it will cause
more Ca inside the cell, then the contraction of these Tubedin
weak muscles will increase, then the pumping of Structur

blood will increase.
e gt «

lonic bond,

{ Van-Dar-Waal ’

Hydrogen bond.,

Effect of cocaine

In the normal, the dopamine leave the
neuron and some of the dopamine
binds with the receptor (the Purple in
the picture) and pntoduc.e effect, and Covalent
some of the dopamine will reuptake by
the transporter (the green in the
picture) . If the patient uses cocaine the
cocaine will inhibit the transporter so
the dopamine will not reuptake and all
the receptors will be bind with
dopamine which will give high
dopamine effect.*436




Terms & Definitions

THE TERM

Definition

Other Definition

Explanation

Affinity

Ability of a drug to
combine with the

receptor.
*binding ability

It's the capacity of a
drug to form a
complex with the
receptors (DR
complex)

D+R>D-R
Complex >> The
Effect

*D =drug , R = receptor

Efficacy
(Intrinsic
Activity)

-Capacity of a drug
receptor complex (D-R) to
produce an action.

-is the maximal response
produced by a drug (E
max).

-the ability of the
drug once bound to
the receptor to
trigger response

-The value of
intrinsic activity
(efficacy) Ranges
fromOto 1 (the
intrinsic activity of
antagonist drugs is 0
e.g. atropine)

is a drug that combines
with receptor and elicit a
response (has affinity and
efficacy).
e.g. acetylcholine (Ach)
effect on muscarinic
receptors.

Antagonist

is a drug that combines
with a receptor without
producing responses. It
blocks the action of the
agonist (has affinity but
no or zero efficacy).
-e.g. atropine block the
action of Ach on

muscarinic receptors.

-having full affinity
to the receptor but
no intrinsic
activity(0) e.g.
atropine
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Full agonist

having a full affinity to
the receptor and Affinity
is the capacity of a drug
to form a maximal
intrinsic activity (1) e.g.
acetylcholine

Partial
agonist

having a full affinity to
the receptor but with low
intrinsic activity (<1) e.g.
pindolol




-A drug that combines with
its specific receptor to
produce maximal effect by
increasing its
concentration (affinity &
high efficacy).

-e.g. acetylcholine (Ach).

Agonist

/Full Agonist\

/Partial Agon,jsD
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-combines with its’
receptor and evokes a
response as a full agonist
but produces submaximal
effect regardless of
concentration (affinity &
partial efficacy).

-e.g . pindolol

-a beta blocker which is a
partial agonist, produces
less decrease in heart rate
than pure antagonists such
as propranolol.

Even though drugs may occupy the same # of receptors, the magnitude
of their cffects may differ,

% Maximal Effect

Full Agonist

1igonist

10.00 10000 1000.00

[D] (concentration units)
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( ~
Branch of pharmacology
that deals with the study
| of biochemical and
physiological effects of
arugs and thesr | fequred tor morontues
Pharmacodynamics FROGRINSITED oF Sefon =
, e s
1‘ § Culchinice
{ Trostoert of gras
A Structural protein
// | Maromoucde Tt brdt e S and
Binding with biomolecules Ul Receptor )~ | eSenes R pharmacolopicsl stom
[ receptor mediated [
mechanesm ) \ |

™
| C Nea e Rever iy Compete mith
2 Crayme ( ACH for pcatyt cholneviersie

\ L8
Camgetes with ADM b sceyt!
CAohne 1ter 0e

L
C Lecal aresthetc s DG Na e [

| Mdm ' OGN epenng Cahem (hasnel
( N
| \_ | uumu:unwm

o< mne

\ — mm 1 dopsvae \terapacter bloched by




MCQs

1-Neostigmine
ACH:
A-reversibly

B- irreversibly
C-A&B
D-neither A or B

compete with

2/Organophosphates competes
with ACH:

A- reversibly

B- irreversibly

C-A&B

D-neither A or B

3- the strongest bond is
A- lonic bond

B- Van-Dar-Waal

C- Covalent bond

D- Hydrogen bond

4-Ability of a drug to combine with the

receptor is called:
A- Efficacy
B-Affinity
C-Agonist
D-Antagonist

Useful video
https://youtu.be/sOubal521xI

5-Which of the following is correct :
A- agonist has affinity only

B- agonist has affinity and
efficacy

C- antagonist has affinity and
efficacy

D-antagonist has efficacy only

6-A drug that combines with its
specific receptor to produce
maximal effect by increasing its
concentration is called:
A-partial antagonist

B-partial agonist

C-full agonist

D-full antagonist

7-combines with its receptor &
evokes a response as a full agonist
but produces submaximal effect
regardless of concentration:
A-partial antagonist

B-partial agonist

C-full agonist

D-full antagonist
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