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Antagonism between o?rugs

A. Pharmacologic antagonism: occurs when an
antagonist prevent an agonist from interacting with its
receptors to produce an effect, and it can be either
competitive or noncompetitive.

Competitive antagonist compete with agonist in a reversible
fashion in the receptors. The log dose-response curve
is shifted to the right, indicating that a higher
concentration of agonist is necessary to achieve the
response.
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Noncompetitive antagonist binds _irreversibly to the
receptors site or to another side that inhibit the
response to the agonist. And no matter how much
agonist is given, the action of the antagonist can not
overcome. The shift in the log response curve in this

case is a nonparallel shift. 1n +his cace , rhe agonisi wea't ever be sble
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Competitive antagonists

» Bind agonist site

» Do not shift equilibrium towards active or

inactive conformation

» “Neutral” antagonists
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Shift in the log-dose response

Emax

Drug effect

Competitive antagonist

Agonist Agonist
alone and

antagonist
Log dose

Drug effeect

Emax

™
2]
®
M

Noncompetitive antagonist

Drug A

Log Dose



100

Percent individuals responding
0
@)

F Hective
of tHhe

C&uantal Dose-Response Curves<1mm

AW\ of ton eFfecy

depends on interindividugl yaridiioNs in vesporce ho o pariicular J'\CJ

Cumulative percent
exhibiting

for suve his experiment s no ¥ perforned) on
Cumulative percent  humany
dead)at each dose

therapeutic eﬂ\ectrz | Cumulative pegcent 7_’r='

enbiki
effec

Pe

dose to achieve
desired effect

ﬂg puarpese of this expetimen’
(S bo defermine #he thevepd
range of Fhe doSe Fha) sheuldnt
be ex

rcent requiring

Joma

Fic

— Percaent
requiring
dose for a
lethal effect

| | |

1 1 1 | |

1 141 11

1.25 2.5 S

dote for G0/-EDgg |
Popu ldtiovy

10 20 40 80 |160 320 640

Dose (mg)
increaS Hhe dose eNe

Mmore wr SFavt ko See people
Who wre gethi He asverse effects
Yha I

and Ele Fonie ¢ l‘s°f

LDsg f TDso



Features of Quantal Dose-Effect Curves

» Involves all or non responses.
» Obeys Normal Frequency Distribution.

» When transformed into cumulative, will
result in a sigmoid curve.

— Straight line for most of the line .
Thexupuhic th'f\o)CkO
» Can calculate Therapeutic Index=

LDS50/EDSO



Quantal Dose-Effect Curves |
r) Accm)mﬁ Fo the Cuvve ‘aPﬁ JM Con Jelermine what EDBO\S

» Effective Dose (ED50): is the dgss{&aik\%\grhich 50% of
individuals exhibit the specified quantal effect.

» Toxic Dose (TD50): is the dose required to
produce a particular toxic effect in 50% of animals.

» Lethal Dose (LD50): is the dose required to

produce death in 50% of the of the animals.
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Therapeutic index and margin of safety
Quanial Date response curve & o dgering?

TherqPahic \quo_\d . .
(Therapeutlc index) of a drug is a ratio of the dose that

produces toxicity to the dose that produces a clinically
desired or effective response in a population individuals:

the Jowey the 7) )H‘{

pove. Jugerony Fhe drg i T = TDso
“J EDs

Where TDs50 is the minimum dose that is lethal or toxic for 50% of the

population, and ED50 is the minimum dose that is effective for 50% of the
population. if the T of adng is small it is exsier b ke exesded , for example, adng wirh
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|deally the TDso Should be a much higher dose than the

EDso so that the therapeutic index would be large.
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Enhancement of dru% effects
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equal in magnitude to the sum of the effect. Fhren
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EaB = EA + EB 1+1=2

B. Synyrgic drug effect occurs if two drugs with the same
effect, when given together, produce an effect that is
greater in magnitude than the sum of effects when the
drugs are given individually. mesting that enhance cach ohhers e ffect
AR SRR N awdy Hmt Tacrestel their aovmnl efCeck
Jav M= p GC\5> v EAB > EA + EB 1+1>2

“°C. Potentiation drug effect occurs if a drug lacking an
effect of its own increase the effect of a second active
drug. (ﬁiMﬂW o § ndfaig cffccf) excepi Hal one drj hawve 2¢f0

@Ffect when WtKing alone
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i{eceptor Regulation (vp, Dawn)

The ) - lgfed) o - feg) h“’ "q)e"‘)‘
receprors can be cither Jown-egulyfee) or P d‘jﬁ

+ Sensitization or Up-regulation
.1Prolonged/continuous use of receptor blocker

.2Inhibition of synthesis or release of
hormone/neurotransmitter - Denervation

+ Desensitization or Down-regulation
.1Prolonged/continuous use of agonist
.2Inhibition of degradation or uptake of agonist

o




® RCOE P}o( P —(ea\llqﬁ on

77‘0(6 awe [ar Fieq\or nuvbey” of Yecgpiovs on an owgom SlF | osed O\Jfﬁ
Hul bjocked these CeceproYs 5 1nn goot lowoed Hhe Signal thul th
or‘an 'S dcﬂ’i . %o thig otgan oa'qp)“ i\“%e\‘F resylhing in l\ee.c’wd leC§

Signls fo exerk the same vesponse ag before (up - cequldbe The s
of :gcophws\

77:4}'5 w we aill it / gms.'h'wwn\ 5 becange now the
recep foxs are  move in number wnd ggn%ihu;b So wx Mec]

IS syl

When iy this Pfoblejmed*m 7

Suldenly Stopping Fhe veceplr blocker (antge™ ) whi|e Hhers
shill @ lor of peglore (fromn The "P”‘ﬂm”"“\m rhe g <
Fo bind Mary more recephors it Vsaly biads fo , esulling in undesicable

@ B blocker i ar\ wnigam‘sr Fhut ”P(ﬁ“lﬂf‘f—& Fle num

of VECHIUS 5 whan e prfient Sps A) The Jrg sdbaly,
@)feﬁqh/\f& Wl b:r\a, 1o }')%&Q (QCQP,DYS /c”’ig fo extv
Sh'Mqlcl?‘ioY\ a/\) fncremsﬁo) hear t afe.

So /Ddh’enl‘g Shoyld reNex Shep the d/ﬂ“gﬂ'ﬂis,” S“’,Mlj)
,,\Srug) )'/zj haye fo decree the dote 5@3")



-Recqf)“o\’ an-f%qw\‘w\

when | contimotgly gtimalife a porficalay @cedlor ((reo mich of usccjm\)
receplors would be Jown regulated (decreased in runber)

rcswlh'rj in loss of vesponge of tHhat agonist Jpj in SaMQ:\'hiﬂ

Called "o levance ” , Dengeg.ﬁ)q,hof\” .



REGULATION OF RECEPTOR

RECEPTOR -DOWN REGULATION RECEPTOR - UP REGULATION

Prolonged used of agonists Prolonged used of antagonists

L

Receptor number and Receptor number and

sensitivity of the receptors

sensitivity of the receptors

4

Example: Chronic use of salbutamol Example: sudden withdrawal of B Blocker (propranolol)

Repeated admn. — adrenergic agonists(salbutamol;) in When propranolol is stopped after prolonged use, some pts

asthma----=> down regulate B-receptors experiences withdrawal syndrome such as anxiety,

(responsible for decreased effect of salbutamol in palpitation, tachycardia, rise BP etc.

asthmatics) This is due to upregulation/supersensitivity of the receptors.
e
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Two-state model of drug-receptor interaction

The receptor is postulated to exist in the inactive,
nonfunctional form (Ri) and in the activated form (Ra.(
) If freeps charging befween theg hoo forms D, 2 R
> Thermodynamic considerations indicate that even in
the absence of any agonist, some of the receptor pool
must exist in the Ra form some of the time and may
produce the same physiologic effect as agonist-
induced activity .
Agonists have a much higher affinity for the Ra
configuration and stabilize it, so that a large
percentage of the total pool resides in the Ra-D
fraction and a large effect is- produced

I Hhe presence of aaom‘sl’s sit’s moere sheble #o have MW -
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Two-state model of drug-receptor interaction
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) Full agonists)shift equilibrium “fully”
towards the active conformation (,c“\ response)
feg Uirey more L - . —
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Goformation conformation (less reSponse)

Sub-maximal effect with receptors
completely occupied
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Lonstututive AcCtvity

Rgc s Hhal Fend o be in the adive formn even witheul be\g bownd
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o The effect of receptors, occurring in the absence of

agonist, is termed constitutive activity—» effect preent al the
basal level

> The recognition of constitutive activity may depend on
the receptor density, the concentration of coupling
molecules (if a coupled system), and the number of
effectors in the system.




Inverse agonists:

While antagonists are traditionally thought to have no-functional-effect in the absence
of an agonist, some antagonists exhibit “inverse agonist” activity because they also
reduce receptor activity below-basallevels observed in the absence of any agonist at
all.  forevwmple B blocker (anronst)won't decrest® the bt e
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Competitive & Irreversible Antagonists

Receptor antagonists bind to receptors but do not activate them

The primary action of antagonists is to reduce the effects of agonists (other
drugs or endogenous regulatory molecules) that normally activate receptors.

Inverse agonists shift equilibrium towards the inactive
COnfOI’mathn (gu‘g nwerse ?oﬂl‘g l’“s Cof\s;‘w dﬂ\‘UGﬂ\‘SK? YE S\
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Inverse agonists

+ Inverse agonists shift equilibrium towards the inactive
conformation
+ Effect obvious /fmuch constitutive activity
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