VIECHANISM OF DRUG ACTION
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> Describe different receptor signal transduction
mechanism
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IARMACODYNAMICSE

chemical and physiological
their mechanisms of

ion.”
_UDES
hanism of action
cts

rse effects
Contraindications

>  Drug interactions

Core subject
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NON'RECEPTOR DRUG
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AL MECHANISMS

tion-

Action-

= Mucoprotective-
= Paste, ointment, counter irritants
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RECEPTORS

olecule or binding site located on
surface or inside the efferent cell that serves
ecognize the signal molecule/drug and

te response to it.”

OR

\ macromolecule or the component of the
cell or organism that interacts with a drug and

initiates the chain of biochemical events

leading to the drug’s observed effects.”

1/26,/2025 Spiral integration-Physiology, Biochemistry



RECEPTORS

f the specific ligand molecule
e signal into a response

has
nd binding domain

Receptor mole

steric site

losteric site (allotropic site)

> +ive allosteric modulation, facilitation

> -ive allosteric modulation, allosteric antagonist

m Effector domain

Spiral integration-Physiology,

1/26/2025 Biochemistry
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m Transport proteins

Spiral integration- _
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DRUG RECEPTOR BINDING-
REGEPT OR OCCUPANCY THEORY

|:> X Complex <smm) Effect

Core subject
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endogenous
ligand

receptor

the endogenous ligand
binds to receptor and
produces and effect

an agonist drug has an
active site of similar shape
to the endogenous ligand
s0 binds to the receptor
and produces the same
effect

an antagonist drug is close
enough in shape to bind to
the receptor but not close
enough to produce an
effect. It also takes up
receptor space and so
prevents the endogenous
ligand from binding




CEPTOR MODELS

eptor model

Core subjec’c1 .
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a onstitutively active receptor

TN T

b Agonist-induced activation

< Inverse agonist suppresses constitutive activity

T

- Neutral antagonist maintains constitutive activity
....but prevents (endogenous) ligand binding

GPCR states

Inactive Active

]

GPCR states

Inactive
Active

.

GPCR states

Active
Inactive

3

GPCR states



Full agonist

Ra + Dy,

Partial agonist

Ra -+ Rl
G Ra+ Do+ Rj+ Doy

Constitutive Antagonist
activity

Inverse agonist
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RANSDUCER
MECHANISMS

tors linked to G proteins (Metabotropic
IS)
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ONICHANNEL LINKED RECEPTOR
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> Action occur millisecond

Core subject, spiral integration
with physiology
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Signal
molecule binds
as aligandata
specific site on

the receptor

Confomnational
changes open
the channel

allowing ions to
flowy Nt the cell

The change in
[alg
concentration
within the cell
triggers cellular
responses

Signal
molecule
o (igand)

lon-channel
protein

@ - Change in ion

Plasma
membrane

CvryrTosoL

Ligand binds;
channel opens:
ions flow through

concentration
triggers cellular
T responses

Ligand dissociates;
channel closes

@1 999 Addison Wesley Longman., Inc.



INTRACECEULAR RECEPTORS
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Steroid-binding domain

TRANSCRIPTION

Z \ 7
y/\éz/ \ mRNA

NUCLEUS
RIBOSOME

k \ PRTTE!N CYTOPLASM

¥
MODIFICATION OF CELLULAR FUNCTION
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NGAND,REGULATED
* MEMBREANE
ENZYMES
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Signal-molecule

«-helix in the binding site

membrane

Plasma
membrane

Tyrosine-
Kinase
region of
protein

Tyrosine-kinase receptor
proteins (inactive monomers)

(a) Inactive tyrosine-kinase receptor system



Signal molecules

Activated
proteins

!“I\M.«;
:\* & |
%ng ADP 3 =3
A
Activated tyrosine-kinase

receptor (phosphorylated

dimer)

(b) Activated system

Cellular
response

Cellular
response

Ligands
bind to
baoth
receptors

Activatesthe
tyvrosine-kinase
pars of the
dirner

Feceptor
proteins are
oW
recognized by
relay proteins
inside the cell

The two
receptor
polvpeptides
aggregate
formning a
dirner

Each
phosphondates
(using ATP) the

tyrosines on
the tail of the
other

polypeptide

Eelay proteinsg
baird 1o the
phosphonydated
Byrosings (may
activate 10 ar
rrore different
transduction
pathways)



CEPTORS
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Signal-binding site
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CLASSES OF
G- PROTEINS

imulate adenyl cylase(ATP into cAMP)
ibits adenyl cylase

imulates phospholipase C(converts PIP2
IP3 and DAG)

Spiral integration with biochemistry
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CAMP AS A

ifferent enzymes-increased
ogenolysis

Spiral integration with
1/26/2025 biochemistry 37
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DAG AND IP3 AS SECOND

MESSENGERS
[ F— rusTtamine

12CY
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Fig. 4.7: The important steps of phospholipase C(PLc
pathway of response effectuation (in smooth muscle)



cGMP AS A
ECOND MESSENGER

than cAMDP

Spiral integration with
1/26/2025 biochemistry, physiologyo
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OUPLED BY G-PROTEINS
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iseases due to distruption of
lon pathways

Horizontalintegration with
pathology/vertical mtegeratlom2
with medicine
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of receptors at high doses
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QO02. Which of the following onset of acti
matched?

a) Cytokine receptor-Milliseconds
b) G-Coupled linked receptor - Days
c) Insulin receptor — Minutes *
lon channel linked receptor - Hours
Steroid receptor - Seconds

QO03. Drugs liked corticosteroids are capable of te
ability to:

a) Diffuse through lipid memb

b) Dimerise upon ligand binc
c) Induce conformational cha
d) Interact with adenyl cycl:
e) Undergo autophosphc

QO04. Clonidine is an agonist
is due to a decrease in a number of
is called.

a) Desensitizati
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