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e The word pharmacology is derived from the Greek wor ds p phar makon ( i
and logia (the study of). 0\\\\3-
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NS ggf:—’ &cex o Pharmacology can be defined as the study of substances that interact with |
A\f'uj\f‘a b > St living systems through chemical processes, especially by inding to regulatory
= .Lr‘}‘?/:" SIUD molecules and activating or inhibiting normal body processes.
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- ® A drug : any substance that brings about a change in biologic
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‘What is a drug?

function through its chemical actions. |

Y e To achieve albeneficial therapeutic_effect)on some process within the patient

patient.
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,' @E Or for their{toxic effects on resulatory processes in parasites infecting)the
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¢ Drugs may be synthesized within the body (eg, hormones) or may

be chemicals not synthesized in the body (ie, xenobiotics, from the
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Drug receptor mterac‘uonj

¢ Drug action is exerted m ostl)[ by interaction with receptors.
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What IS a receptor?

® The component of a cell or organism that mteracts with a

_ drug and initiates the chain of events leading to the drug S
'_'_ - observed effects.

e Receptors must be (P‘roﬁavﬂr\ta k-o AChive QWC\,,M)
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e, 5o as to bring a change in function upon hgand

binding.
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- Macromolecular Nature of Drug -
Receptors
' MQSt T€ceptors are proteins.

- ® A few are macromolecule other than protein, such as DNA.
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® Drug receptors could be:

"'Regu_lator)’ proteins. eg, G-p'roteimcoupled receptors

" (GPCR), the receptors for many neurotransmitters. v
: » Srep

e Enzymes e%, dihydrofblate réductas%, the receptor for the P

' g;;ilngp_p_b_s_ug drug methotrexate. :
® Transport proteins. eg,,Na+/ K™-ATPase, the membrane
receptor for cardioactive digitalis glycosides. ( digoxin)

o Structural proteins. eg, tubulin, the receptor for colchicine,
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. an’'anti-inflammatory agent.
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Maoromole(ﬁular Nature of Drug
Receptors

o~

= - ® Drug receptors could be:

® Regulatory proteins. eg, G-protein-coupled receptors

| (GPCR) ) the receptors for many neurotransmitters.
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Macromolecular Nature of Drug
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® Enzymes. eg, dihydrofolate reductase, the receptor for the

antineoplastic dr'u"g methotrexate.
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Macromolecular Nature of Drug
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e Drug receptors could be:

2 k* 'mPQS& s _
8 \ caviehien |\)al i’
otacYin=p inWbi ' . - T . N
-] . \&)\.;-_D_‘}‘SJ’ )\'2):’ Cd-\- &bJ"‘—?;’J q:)._?\-kso\; “q_ _)‘_'%_J'\l _jz_-—’ <€
° Tf;nsgort proteins. eg, Na*/K"-ATPase, the me
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Digexin inhibits
Na*/X* exchange
by Na*/K*-ATPase.

The concentration of Intrace lular Na
increases, and the concentration gradient
across the membrane dacreases,
Increased Na* decreases the driving force for the
B Na*/Cal*exchanger, so there Is decreased
extrusion of Ca* into the exi racellular space,
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’ | ® Drug receptors could be:

e Structural proteiﬁé; ég, tubulin, the receptor for colchicine,

an anti-inflammatory agent.
‘;“ Co Vchicine.
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Relatlon between Drug Concentrat\on
& Response

1. Graded dose- -response curve (concentration-effect
curve) : a graph of increasing response to increasing drug

concentration or dose.
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10 =

%os o C+EESQ
g' i C: drug concentration.
o

E. the effect observed at concentration C,
s B :the maximal response that can be
i produced by the drug.
A Srogronmmal o the concentration of drug that Pl‘Oduceg
Source: Katzung BG, Kasters SB, Trevor AJ; Basic & Clinical Pharmat 50% Of maxnnal effect
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increase in direct proportion to dose. As doses

Presented graphically by a

hyperbolic curve ,
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If the percentage of receptors that bind the drug \4& L

- . l% %
d\s&.oc_\o}m““\ |\
. Jmilar : ! ',
is blotted against drug concentration, a simila | 4 QCP‘ " 1‘3 )V _ e
- o Jlect is due Yech '-
curve will be obtained (because drug ellect 18 4.0 (e , / i‘
> s I' @,
to binding to a receptor). = max 4,
- _ . w ,
It is described mathematically by analogous = :
cquation: B
2 Bmax X C 2 & - [
B —_ . S5 0.5¢——~
hiaz o ' |
Q !
C e Kd bt E {
' o
C: drug concentration. 3 ‘) Ky
L ! i Lo
) g o . .
B: percentage of bound receptors at | / 4
SO Drug concentration (C)
& " L rug
B_ . : the total concentration of receptor sites B
(ie, sites bound to the drug at infinitely high ouy, 4 5th eslitions

concentrations of free drug).

When the Kd is low, binding
affinity is high, and vice versa.

K, (the equilibrium dissociation constant): the
concentration of {ree drug at which half-maximal

binding is observed.
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0 :'filottjng the drug effect against the logarithm of the concentration transforms the
_hyperbolic curve into a sigmoid curve. | '

o This expands the scale of the concentration axis at low concentrations (where the
effect is changing rapidly) and compresses it at high conceﬁtratibns (where the
effect is changing slowly), which simplifies the mathematical manipulation of the
dose-response curve but has no special biologic or pharmacologic significance.
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'Potency

| ®l a measure of the amount of drug necessary to produce an effect of
a iven magnitude.

ef:;;Potency is determined by EC50.

°. Drug with lower ECSO is more potent. % i g T"s“f’“ S T 58w WS w
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Efficacy ~ T a0 e
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polosz < when it interacts with a receptorl.

® is the ability of a drug to elicit a respon

¢ Maxim - - ined b EmaX. SR R S u:"
_. al efficacy is determ y [Drughismore ] mgc%m .

e ¢ . ! potentthanDrug § lowerpoteney |
Efficacy is dependent on: (Fackees) | | Bputbothshow | Z?nibm' o

© = exes the same effikacy. | acythan |
?he number of.drug receptor comp sl o @] Drugs Ay, |
formed ( Sarumbon of vecePYor 0y d”‘#a T o |

AS

JY \’Q'*’Gﬂ‘:‘ the efficiency of the coupling of receptor

- s )
dru@ %Ei"':"‘acti_vation to cellular responses (receptor-

-2 effector coupling). ( Bl 44

e Efﬁpacy is more important than drug

poteney. A drug with greater efﬁcacy' is

more therapeutically beneficial than

one th'at iSs more potent. %
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