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to bring about a change in function of the
biologic system.

Receptor site Specific region of the receptor
molecule to which the drug binds.

Inert binding molecule or site: A molecule

or a site to which a drug may: bind without

changing any function.
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biologic system with which drugs interact to
produce changes in the function of the
system.

Receptors must be selective in their ligand-
binding characteristics.

Receptors must alSONIENTIOaTigtl EMVIIETR they

g ' Click to add notes
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> The receptor site(also known as recognition
site) for a drug is the specific binding region of
the receptor macromolecule and has a

relatively high and selectlve afflnlty for the drug
molecule.

affinity.
“orphan” receptors; S0=tdl EuNIEeelSERiEI s
ligands are presently. unk ,un'; i;r ESENiid /
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> Regulatory proteins
> Enzymes
| > Transport proteins
> Structural proteins
= The best-characterized drtig [ECEPLONS are

regulatory proteins whichimediateithe
actions of endogenous chemical sy _JJJJJ:,
such as neurotransmittersyaliteEo)ESaTE
hormones. This class of rECEPLOISHHEHELESHHE
effects of many of the moestUSENIESPENNE
agents. L
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Effectors: Component of a system that
accomplishes the biologic effect after the
receptor Is activated by an agonist; often a

channel or enzyme molecule. Effectors are
molecules that translate the drug—receptor
interaction into a change in cellular activity.
The best examples off EffECorSiare ez es
such as adenylyl cyclase DIENELCL)
also effectors in thatia el-a rrolecul= rruy
incorporate both the G iEE s CRRi
effector mechanismi ealaiyOSTIERIINESE
effector is part of the InsuliTECEPLOINTIGIECHIE
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Agonist: A drug that activates its receptor
upon binding. Has affinity & intrinsic activity.

Antagonist: A drug that inhibits its receptor
upon binding. Has affinity but no intrhnsic
action

Pharmacologic antagonist: A drug that
binds without activating/itsrECERPLOr and
thereby prevents activationis / ania JJrJI::

Competitive antagonist: VAN IEITTIEL) o] (s
y increzsinig

antagonist that can BEOYEIGOIIERs
the concentration of agom t.
Irreversible antagonists

A PHEIEE0) O
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Physiologic antagonist: A drug that
counters the effects of another by binding to a
different receptor and causing opposing effects.
Chemical antagonist: A drug that counters
the effects of another by binding the agonist
drug (not the receptor).

Allosteric agonist, antagomist:s NG/ Eis

binds to a receptor MeIEGH ERMigoNLs ]rrr—'rr~rm ‘)
with normal agonist bmdl,_i ot zltzrs =
response to the RerTisREEEiis,

Partial agonist: A dru_”'_" at

receptor but produces aisi
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= Receptors exist in at least two states inactive
(R) & active (R*) that are in reversible
equilibrium with one another, usually favoring
the inactive state.

| = Binding of agonists CaliSESItIE equiliprtm Lo
shift from R to R 16 produce a blolo je effect.

= Antagonists occupy. the rec
increase the fraction of R _ﬁ
receptor in the inactive's

= Some drugs (partial agoni -*;p) ezils= sirrilzr
ShlftS in eqU|I|br|um from R tORREN NN IE

20
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= The magnitude of biological effect is directly

related to the fraction of R*,

‘= Agonists, antagonists & partial agonists are
examples of ligands or molecules that bind to;

the activation site on thewe
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activated receptor conformation & sufficiently
high concentrations result in all the receptors
achieving the activated state.

A partial agonist produces less than the full
effect even when it has saturated the receptors
presumably by combining with both receptor
conformations but favorln_: i
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efficacies (|ntr|n3|c activities) greater than zero,
but less than that of a full agonist. Even if all
the receptors are occupied, partial agonists
cannot produce an E,., of as great a
magnitude as that of a full agonist.

However, a partial ageiStaayaicVe el afﬁnity
that is greater than EsSHdeiifoa equi IVelEia

that of a full agorIst:

A unique feature of these aArIGSNSIIERIIGET
appropriate conditions, aNsaiiici R EIISATIEY,
act as an antagonist of a il FEEE JJniz'

Consider what would RapPERRtoRICHESI g7
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concentrations of a partial agonist. As the no. of
receptors occupied by the partial agonist 1+,

the E,.x would | until it reached the E., of the
partial agonist.

Partial agonist can Competitively InRibit
responses produced Pyaaritil ag___oni_st.

al= ~Ial= oo .l =im
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Antagonistic activity of Partia
agonist in the presence of a full
agonist

< 100% receptor occupancy by full agonist
produces a response =100mm.

<= 100% receptor occupancy: by
produces response =50mm:

«If 50% receptors occupied b y &l
50% by the partial agonistthENthESUMIGIRHE:
total response =75mm.
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increasing response to increasing drug conc. or
dose.

Quantal dose-response curve: A graph of
| the fraction of a population that shows a
specified response at progressively INc. doses.

_____ : The concentration of drug that binds
50% of the receptors In the system:

Efficacy, maximal effic; Q_y' yww .3 The
maximum effect that CaERE YRR
particular drug, regarcEssIeIReEEED
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cor BDco, 1D 507 1 OrcOcg cosereoponee
curves, the concentration or dose that

causes 50% of the maximum effect or toxicity.

In guantal dose-response curves, the
concentration or dese that Causes a Specified

response in 50% o the pepUlation; URGER StUGEY:

POTENCY: Amount of drug needed!
produce a given effect.
Spare receptor: RKEGER r‘rr trizit dozs not virid
drug when the drig conc ritraitior) is sufficiernt
to produce maxinial effec:t  Dresenit yinen Ky >
ECs,
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Relationship
between drug
concentration and

response
s E= EMAX X €

C sl

s E = effect at
concentration C

s EMAX= maximal effect

= EC50 = concentration
of drug producing 50%
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s E = effect at
concentration C

s EMAX= maximal effect

= EC50 = concentration
of drug producing 50%
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response

B = Bmax X C
C+ K,
K, = Conc. of Free drug

at which 2 Maximal
binding is observed.

_ » K, shows receptors

- affinity for binding the

: drug in reciprocal way.
If K, is low, binding
affinity is high and vice
versa.
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aund drug (B)
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' > Transforms hyperbolic
curve into sigmoid curve
Mid portion is linear
Expands scale of
concentration axis where
at low concentrations,
effect is changing rapidly
Compresses scale at

high conc. where effect
is changing slowly.
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Receptor-Effector Coupling

Receptor occupancy by agonist results in a
conformational change

Transduction process between occupancy of
receptor and drug response is termed coupling

The relative efficiency of: oceUpancy response

coupling is determined by th
change in the receptor

Effect of full agonist is dueis
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Receptors that do not bind drug when drug
conc. is sufficient to produce max. effect or
when the maximal response can be elicited by
an agonist at a cone. that dees Aot result in
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}a Find

3. Replace ~

W Select v
Editing




| !_'i.-, d g - PHARMACODYNAMICS by javaid [Compatibility Mode] - Microscft PowerPoint =
o/
4 Home Insert Design Animations Slide Show Review View
] =] Layout ~ roa| i R | = l[[,‘l t Directior EN N -0 » Sha 4 Find
s __| Reset _ | Align Text AT l‘{, 45 (5 ~ : - L2 Shape Dutling 3. Replace ~
ew I U ahe & AV = = = E||E A rrange LJuich
- r || Siide~ % Delete sscmiiil. i = z == .= riviert & ok R # 2K - tyl hape Eifect W Select -
Clipbpard - Slides Fant Paragraph Drawing Editing

Slides | Outline

-

by comparing the concentratlon for 50% of
maximal effect (ECs,) with the conc. for 50% of
maximal binding (Ky).

If the ECs, IS less than the K, Spare receptors
are said to exist.

This might result from 1 of 2 mechanisms.

- First, the duration of tREiaEVALBIIROTRt!

effector may be much ‘-'r‘-'r Jun the ¢ ._.jr_‘J_JJﬁ
of the drug—receptor in-tel 1l
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interaction. Here, maximal response is elicited
by activation of relatively few receptors
because the response initiated by an individual
ligand-receptor-binding event persists longer
than the binding event itself.

- Second the actual RUmBERCINECERLOISHIIC,
exceed the number 6iES: r rnolacllzs
available . [t umber) iz
receptors may be S|mply 2z Il FILnoEr
relative to the total RUMBERLINCEWIISHE I
signaling mediators: presentuitIENee] SO RAgEL
a maximal response. OCCUSWILIIEUNEEEIITIgl);
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receptor reserve, the senS|t|V|ty of a cell or
tissue to a particular concentration of agonist
depends not only on the affinity of the receptor
for binding the agonist (characterized by the
total number of rECEPLONS present compared
with the number actUallyARECHEaRoIE!Citia)
maximal biologic rESPORSENS
SIGNIFICANCE:  HENIESCHERIS SPelc
receptors 1 sensitivity torthe agOMSECISE
the likelihood of a drug—recEPLOINRILE GBI
in proportlon to the numb O ECEPLOIS
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and four effectors. Here the number of

effectors does not limit the maximal response &
receptors are not spare in number. So an

agonist present at a concentration equal to the
Kq will occupy 50% of the receptors & half of =
the effectors will be activated, producing a half-

two effectors).
Now imagine that the AuFibE




d CoUlL, c L JVVC U -

agonist is sufficient to occupy 2 of the 40
receptors (5% of the receptors), and this same
low concentration of agonist is able to elicit a
half-maximal response e ECc,(two of four
effectors activated).

= Thus, it is possible to/Change the sensitivity of
tissues with spare reCeptorE Y CHENGIG
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