Pharmacology Lecture - 1
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Pharmacokinetics and
Pharmacodynamics

* \Volume of distribution - the relationship between the amount of drug
In the body to the concentration of the drug found solely in plasma

* VVd = Amount of drug in body/Concentration

 The Vd is an apparent volume and can exceed any physical
volume found in the body because it is the volume necessary to
contain the drug homogeneously at the concentration found.
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Clearance

» Clearance - rate of elimination in relation to drug
concentration

e CL = rate of elimination/concentration
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Clearance

e Rate of elimination is direct
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A=20 mg/100ml/hr (ethanol)

Zero Order
Elimination

/ “A constant amount of

drug is eliminated per
unit time ”

First Order
Elimination

“The amount of drug eliminated
per unit time is proportional to
[C]: a constant % of drug is
eliminated per unit time ”
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Clearance

e For most drugs when concentration becomes high enough
the elimination will saturated ad will be fixed, independent
of concentration e.g. Etoh, Phenytoin and Aspirin

e Rate of elimination = Vmaxx C/Km + C

. Vmax max1mum ehmmatlon capac1ty
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Clearance

 Half Life - the TIME required to change the
concentration of the drug in the body by one half

* Flow dependent elimination - Some drugs will be
argely eliminated on the first pass of the drug




Bloavallabllity

* Definition: The amount of unchanged drug reaching the systemic circulation following administration by any route.
* |V administration = 100%
* May be less than 100% for 2 reasons
 EXTENT OF ABSORPTION - lack of absorption from the GIT system
* RATE OF ABSORPTION

* FIRST PASS METABOLISM - Following absorption through the gut portal blood goes to the liver prior to
systemic circulation.
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DosINg

 Maintenance dose - Drug dosing in such a way as to
maintain a steady state of drug in the system and thus
replace the drug excreted since the preceding dose

e equals the rate of elimination

+ dosing rate = clearance rate x target concentration
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Biotransformation

e Transforms lipophillic drugs are made more polar and water soluble and
hence their excretion is enhanced

« PHASE ONE and PHASE TWO reactions

« PHASE ONE: Convert the drug into a more polar metabolite by
introducing a functional group
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Biotransformation




PHASE 1 reactions

* Microsomal oxidation and Phase one reactions
* Two key enzymes
* P450 reductase
e Cytochrome p450 (CYP34A is the most important one)
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PHASE 2 reactions

» Conjugation reaction with an endogenous
substance - the endogenous substances are
highly polar molecules

. A Iot of these substrates orlglnate |n the dlet
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Pharmacodynamics

* Receptors - determine the quantitative relation
between dose and response and are
responsible for selectivity of a drug

* Most receptors are proteins, but can
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Concentration Effect

 Responses to low dose of a drug usually increase in
direct proportion to dose. As dose increases,
response increment diminishes.

e E =E(max) x C/(C + EC50)
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Receptors and Effectors

e Sometimes receptor coupling is linearly related to an
effect - but this is often not the case I.e. secondary

enzymatic signals)

« SPARE RECEPTORS - Receptors are said to be spares
for a given pharmacological response it it is possible
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Agonists

* Agonist - a chemical that binds to a receptor and activates it to produce a
biological response.

* Types of agonist
* Endogenous and exogenous

* Physiological agonist - creates the same response but binds a different
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® Full agonist
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Antagonists

* Antagonists bind a receptor but do not activate the
recepltor

* Competitive antagonist - In the presence of a fixed
concentration of agonist, increasing concentration
- of competitive antagonist progressively inhibit the
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Competitive antagonism

Two important clinical consequences

Degree of inhibition caused by competitive
antagonist is related to the concentration of

the antagonist an can be different from pat'ent
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Irreversible antagonists

* The antagonists bind via covalent mechanisms, after
occupancy the number of receptor left may not be enough
to generate a maximal response in the presence of an
otherwise appropriate dose of antagonist.

* Advantage: Duration of action is independent of its own
rate of eI|m|nat|on and more dependent on the rate of
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Allosteric Modulation

e Binding to a site on the receptor protein
separate from the agonlst bmdlng site and

- thereby preventing receptor activation







