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Definitions

e ffect = action
 Drug: any chemical substance that affect a
biological system.
(dPharmacodynamics studies the effects of drugs on
the living beings and their mechanisms of action.
QDrug action| means how the drug)works “the
mechanism of action".
dDrug effect, means consequences-ofdrug’s-action
on the body.
» For example: the mechanism of action of Aspirin is
inhibition of Prostaglandin synthesis and its effects are
analgesia and anti-pyresis.
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[ Mechanisms of drug actions J

A- Non-receptor mediated:
Celhulofor extuwtinly

1. Interaction with enzymes: e.g.|Neostigminejinhibits acetyl
cholinesterase enzyme.

2. Some drugs act by direct chemical interaction)such as

sodium bicarbonate (antacid) which neutralize gastric acidity.
mrg\(ﬂ.& ICWJ’“ a\&ea) Siteck ghmia( reacb'onty
¢

3. Inhibition of cellular division: e.g. some anticancer drugs like

\vincristine)
anticancey
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4. Other drugs act through their physical properties.
Examples:
v'lactulose acts as osmotic laxative.\@xckve 2y .0m

w} éKaohﬁdﬁ"ctm can adsorb fluids and treat diarrhea.
vRadioactive iodiiié emits beta particles which can destroy

adjacent thyroid cancer cells.

5. Nutrients: e.g.iron, calcium andvitamins.

6. The Vaccines act through immune modulations)

N~
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B- Receptor-mediated:
- Most drugs act by binding to specific receptors located
on the cell membrane (e.g. adrenoceptors) or inside the
cells (e.g. steroid receptors).

- “Receptor” means any cellular macromolecule to which
a drug binds to initiate its effect.

- Most drug receptors are Me_io in nature, or nucleic
acids (e.g. DNA and RNA). gfi"“\'d@)\

/ _‘:b ‘LLC‘&\ \
The receptor has two fugctlons
 Ligand (drug) bmdmgx,.u.w.wt

2 Messagé pro‘b’ﬁgatlon (|.e. to produce the

N ~
emorye 3 S

intended response of drugs. S

. J
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@ands are molecules (e.g. drugs or endogenous hormong
or neurotransmitters) that-attachselectivelytoaparticular
receptor.

The interaction of the drug with the receptor is‘analegous

to lock-and-key" where the drug would fit properly into

the receptorand activate it.

- Following this binding, the receptor exerts its requlatory
actions directly on its cellular targets, effector proteins or

Qtermediate cellular signaling molecules. /

Ligand-Receptor
- Complex triggering
- Ligands Intracellular response

Intracellular fluid

Intracellular response
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Drug receptor interaction

(Lock and key mechanism)
The chemical structure of a drug makes it suitable to bind
to a specific rec;ept r and not suitable to bind to other
receptors (specu(cuty) like the key and the lock.

j’&Theﬁabllﬁf a drug to bind to a specific receptor is
O \& d‘ ",
fw@&i v

» The cellular changes occurring due to drug receptor

binding is called "efficacy or intrinsic activity”.
el e b e I\ 3 S

E'mone

Receptor LOCK

<

Cell Membrane

=
[ ]
<
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Drug receptor coupling and signaling mechanisms

When a receptor becomes bound to a ligand (hormone or a
drug, etc.), it undergoes a-conformational change which allows
it to interact productively with other components of the cells,
leading to an alterationin'the physiologic state of the cell.

Binding of hormone to receptor Initiates a series of events
which leads to generatlon Mg‘c%o -called second messengers
within thi@ (the hormone is the first messenger).

The sec messengers then trigger a series of molecular
interactions: that altercthe physiologic state of the cell. Another
term used to describe this entire process Is signal transduction
or coupling.
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Pharmacological basis of drug-receptor interaction
»\When a drug binds to a receptor andproducesanaction'like
the action of an endogenous regulatory substance already
presentinthe body such as hormones or neurotransmitters,
the drug is called “Agonist” Q’*““*—;g;ﬁj’ £ HLL ot g o
»\When a drug binds to a receptor and leads to lnhlbltlon o?ké

action of a regulatory substance on that receptor, it is called

“Antagonist”.> "9 “('j C”n'ﬁmoh“(%:zée :fw/f,m cnc:,;g‘

» Some drugs blnd to a receptor but actlvfa_igp E{ Qanlall)l and not
fully. They are called “Partial AgomszZ L 6o e ¥ elect «

~ |f a full agonist has an intrinsic activity = =1, that of pure
antagonist is = 0 and that of a partial agonist is between 0 and

one.


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Agonists and Antagonists
Agonists Drugs that occupy receptors and activate them.

Antagonists Drugs that occupy receptors but do not activate them.
Antagonists vau

Agonist alone Agonist + antagonist Antagonist alone

-
N /).
(3

Full activation Less activation No activation
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Inverse agonists: drugs that bind to the receptors but has
hegative efficacy.

Example: ‘Agonists for the GABA, receptor (such as
benzodiazepines) open chloride channels while beta-
carbolines actively close the chloride channels

Full
agonist

activation by

saturating @® 50 Partial
endogenous ligand g agonist
o
% 25
- &; 0 Neutral
constitutive activity
of receptor in -25

absence of ligand

Inverse
- o0 = ' ' ' v L agonist

10°'° 10° 10® 107 10
[Drug]
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[Types of receptors and signaling mechanisms]

‘ T
Type 1 Type 2 Type 3 ed
Llygand ated ion Gxgrotein coupled Tgrposine -kinase p‘é‘,":gjpdear
channels or receptors or linked recentors

lonotropic metabotropic receptors
receptors receptors

Location Trans membrane Trans membrane Tra NERE Intrace!!uE

W;‘/ S Fo th;.u

Effectors |on channel Channel or enzyme  Enzyme solubleGene '
. o> transcription
vfgvsgu,, @ mﬁa\gg_)ﬁ)@rw\wx
Coupling Direct G-protein e phosphorylation ViaDNA
Example S S
Nicotinic receptor ~ Muscarinic receptor Steroid & =
and GABAtype A and adrenoceptoriyg\ thyrm? hormone
v _ - : c
O%?f})im Sc)"-”’ d&ﬁgﬁw mybé)m mﬁ?&?-ﬁ recep 0!'3 ."/ ’)/
2K Do W (10 S sl iy
Response phrespus &L ﬁ%ﬁﬂ%ﬁ .
\Very fast | _Long lasting . Long lasting
(fraction of few milliseconds) s brsprien Long Laing
millisecond) ” B B T

S s s

dish e I EY

Lot ket s A8 s e 85 JB1 gl 3 5 oSy ) e Ui Likad
5 o3 Jami) 5 (30 3405 S (pud

S 23S s 38
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Type 1

Ligand gated ion channels or lonotropic receptors
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Type 2

G-protein coupled receptors or metabotropic receptors
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L Activation of G-protein coupled receptors leads to:
1- Activation or inhibition of adenylcyclase
2- Activation of phospholipase C M’)
3- Activation of ion channels fe.g. calclum-channels)

stimukoke Cowcg o
» Activation of adenylcyclase by (Q_) Would Increase cel @D "
» Inhibition of adenylcyclase by (Gi)" Would decrease cellula

~ Aetivationrof phosphelipase®> (Gg) would increase cellularinositol
trphosphate(|P3) and diaceylglyeerol(DAG)

» Activation of calcium channels would increase cellular calcium:

(S@M’

L Secondary messengers produce the final cellular response (e.g.

contraction, relaxation, secretion, etc). ‘
1. CAMP —» relshabin <f smootiws, / aN— &F=7 )
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Type 2
G-protein coupled receptors (Gs) signaling

Recepcor
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Type 3

Tyrosine -kinase linked receptors
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Type 4

Nuclear receptors

Extracellular
fluid

Signaling
Plasma molecule \.
membrane

Cytoplasm

Intracellular receptor
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