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Unoccupied receptor does not
influence intracellular processes.

a Occupied receptor changes

physical and chemical properties,
which leads to interaction with
celiular moloculacs to cause a

bioclogic response.

- — 0
e Drug







Receptor Interactions
’ Lock and key mechanism

Agonist Receptor

Agonist-Receptor

Interaction
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(a) Molecule fits receptor (b) Molecule does not
site, leading to a fit receptor site; no
response response



An Example of Induced Fit: The Enzyme Lysozyme

The active site changes it shape to
better fit the substrate.

Active Site
—>

Polysacchande
Substrate

Lysozyme Lysozyme

The enzyme Lysozyme helps kill bacteria by binding to the polysaccharide
coating of the bacteria. The fit is not perfect, so the shape of the active site
changes to fit the pnl¥53ccharlde substrate. This changr:': of shape of the active
site I1s called induced fit. By initiating this "induced fit", the enzyme breaks the
pﬂl}rsaccham:le ultimately helping kill the bacteria.
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ES complex

Enzyme

Figure 8.9
Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company






Substrate

Active Site

Enzyme

Enzyme-Substrate
Complex

Induced-fit Model. - The enzyme active site forms a complementary
shape to the substrate after binding.
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| n Unoccupied receptor does
; notinteract with G, protein.

Extra- =
cellular _{_ Heormone or neurc-

space ..f" transmitter

Cell membirane

Ge protein

with bound ';:::':i;;;

Occupied receptor changes
shape and interacts with

G; protein. G; protein releases
GDP and binds GTP.

2 Subunit of G, protein
dissociates an& activates
adenylyl cyclase.
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When hormone Is no longer
present, the receptor reverts

to its resting state. GTP on the

a subunitis hydrolyzed to GDP,
andadenylyl cyclase is deactivated.
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Insulin
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Exiracelular fluid




Aliptd-zoluble drug diffuses acrozs
coll membrane moves to the

nucleus of the cell.

- Activated

The drug binds receptor
toan in tranudear COI""O(
receplor. /7

AL

/

The drug-receptor
complex binds to

chromatin, activating
the transcription
of specific genes.

Specific proteins

y
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Pharmacodynamics




Desensitized




extracellular fluid




Na+.Ca+

Ach binding sites Continued

excitation

(a) resting (b) excited
Gate closed Gate open

Lehninger prineiples of biochemistiy gth Edition pg.427

(¢) Desensitized
Gate closed



Endocytosis

Phagocytosis
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" Y solid particle
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Repeatad administration of an
agonizt (such az epinsphrine)
over a2 short time period

results indiminished response
of the cell.

Hepeated Injection of drug j

Following a period of rost,

administration of the drug
results in a response of the
original magmnitude.
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No effect

Sleep
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Therapeutic
effect

50 ED50
o Dose required to produce
L a therapeutic effect in
Indmdu?lﬁ 20% of the population
responding

Ty

log drug

H— concentration in

PharmacologyCorner.com plasma
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Drug - Receptor Binding

D+R » DR Complex

<—_

Affinity

Affinity — measure of propensity of a drug to bind
receptor; the attractiveness of drug and receptor

— Covalent bonds are stable and essentially
irreversible




Binding (%)
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Concentration (nM)
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—Higher affinity ligand
Lower affinity ligand



Orueg A Is more Drug € shows
potent than Drug ower patency
B. but both show and lower

the same efficacy. efficacy than
, 7| Drugs A and B.
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Response

Log drug dose



Graded Dose-Effect Curve

Maximal effect

% of Maximal 8O -
Effect
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Inactive receptor (Ri) Active receptor (R¥*)

el ) ——

g ) (b))

Affinity Affinity and intrinsic activity

A receptor remains in dynamic equilibrium in two states Ri and R*. A ligand that
binds and shifts the equilibrium to R* state is called agonist. A ligand that binds

but does not shift the equilibrium to active state is called antagonist. Ligand
binding is an equilibrium process.






Biologic effect
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Drug concentration
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Penicillin: Large
therapeutic index
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