Definition
[t ig the study of effecte of drugs and their mechanism of action in our body
How doeg the druge act
= Stimulation - Act by increasing activity in specialized celle
= Depregsion - Act by decreaging activity in gpecialized celle
= [rritation - Act by cauging inflammation, corrogion, and necrosig of cellg
= Replacement - Act ag a replacement whenever there ig a deficiency of a natural subgtance
= Anti-infective or cytotoxic action - Act by destroying infective organigm

= Modification of immune gtatug - Act by improving or depregging immune system

Mechanigm of drug action
Mechanism sf drug action
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Receptor-mediated
Drugs act by interacting with specific receptors in our bodies.

Receptor
[t ie a macromolecular gite on the cell with which an agonigt binde to bring about a change.
(receptorg are proteing)

Drug receptor interaction
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Characterigticg of interactiong
= Affinity - The ability of the drug to bind to the receptor
= Efficacy or intringic activity - The ability of the drug to produce an action

The drug interacte with target receptors to produce effects through agoniet and antagonist
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Functiong of receptorg

= Recognition and binding of the ligand(ligand ie a molecule which binds selectively to a specific
receptorg) - Ligand binding domain

= Paggage of meggage - Effector binding domain
Theorieg of drug receptor interaction
= Lock and key theory - Druge fits the receptor like a key to the lock
= Rate theory - Depends on agonigt receptor aggociation and diggociation
= Oceupation theory - Depends on the proportion of receptors occupied by drugs

Agenist — changes in neceplor — signals To- effecton — second messengen — final response
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Receptor families

Typeg of receptor
A B G D [
Zigand-qated ion G prstein-coupled Engyme-linked, Intracellulon necepltons
Example: Clwluwzgw ez 0 Example: Insulin receplons
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W@ gene expression
within cell ntracellular effects

= lon channele - Agonist bindg to ion channele to open channel allowing iong to cross the
membrane undergoes either hyperpolarization or depolarization to produce effecte

= (G protein coupled receptor - Ligand bindg to g proteing to activate them to produce
intracellular changes via the gecond meggenger. Proteing work through 3 pathways

o Adenyleyclage pathway
o Phogpholipage pathway
o Lon channel regulation

= Enzymatic receptor - Binding of agonist to ligand binding domain causes autophogphorylation
of intracellular domain regulting in a responge

= [ranccription factore - Agonist binds to them to activate and form agonist receptor
complex, they move to the nucleug interacte with dna to regulate gene transeription to
gynthesie proteing to requlate the activity of target cell

Receptor regulation
We can regulate the number and sengitivity of receptors by
= Up regulation - Brolonged uge of the antagoniet increageg receptor number and gengitivity
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= Down regulation - Brolonged exposure to high cone. Of agonist reduces the number of
receptore available for activation

Dose receptor relationship
An increase in dese is  To increase in respense till the maximum respense is achieved after
which & produces ne effect:
Doge relation ghip curve (ORC)
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Dose —>P>
= Clinical regponge to the increaged doge of the drug ig defined by the shape of DRC

= Dre hag the chape of a rectangular hyperbola
= [f dose ig plotted in log scale, The curve becomes sigmoid.
Steep slopersmall increase in dese —— large nesponse
Flat slope~small increase in dese —— [ille response
= Drug potency - The amount of drug required to produce a responge
= Maximal efficacy - It indicates the maximum regponge that can be produced by a drug

Therapeutic index (T1)
It is a meagure of the relative gafety of a drug for a particular treatment.
Higher the Tl eafer the drug. LD

9 o 50
Therapeutic index =

ED50
LD, = median lethal dose

ED, = median effective dose
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Druge eynergiem and antagonigm

Synergism (eupra additive)
= (I+=3) The combined effect of two drugg i¢ higher than either individual effect.

= Ex:- Sulfamethaxazole+ trimethoprim.

Effect of drug i * B effect of drug l * effect of drug B
Antagonigm
= Effect of two drugg ig legg than the gum of the effects of the individual druge.
Effect of drugs A1 * B < effect of drug A * effect of druy B
Types of antagonigm
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Based.on Twer substances Includes the The antagenist blocks Twe drugs acts ot o
physical  interacl chemically nevensible ot the level of diffenent; site to produce
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agenls and anlacids

Reversible anihymm/cmpdﬂlue/ [nreversible fintagenism
This inhibilien is commenly olserwed wilh [t sccuns wﬁmﬂwa@w»%tddwciam
mzlh?«m'm& thatl bind reversibly To the same vengs/ew%netata//ﬁhmmﬂwuwfz@ﬁ/s

neceplon sile as That ofan agenist and block The action of the agenist

This type of inhibition can be svercome by The antagonist effect cannst be svercome

increasing The cencenlralion sf agenist even afffer increasing The concentration of
Uwa?om'/st
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Factore modifying the effects of druge

Individualg differ both in the degree and the character of the regponge that a drug may elicit.
The varioug factorg are:

= Bodyweight/ize: [t influences the concentration of drug attained at the site of action
The average adult doge refers to individuals of medium build. For exceptionally obege or
lean individuals and for children doge may be caleulated on a bodyweight basis

Kamburgar's Rule
Pateats Dose. — oot AL foenage

70 Dese
= Age: Infante and Children: The doge of the drug for children ig often caleulated from the
adult dogse  (Child dsse Dese = - ﬂi’:’ X adult dose... oung’s
e formale)
Child dese [)ese — ﬁx adult dese... (Déllin?/’s
20
formule)

= Sex : Femaleg have a smaller body gize, and o require doses of drugs on the lower side
of the doge range ‘They should not be given uterine stimulantg during mengtruation,
quinine during pregnancy, and sedativeg during lactation

= Species and race : Regponge to drugs varieg with race and species

= Diet and environment: Food interferes with the absorption of many druge

= Route of adminietration: [t modifies pharmacodynamics regpongeg

= Genetic factore: Variation in regponge ig aleo controlled by individualg genetic factor
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= Diceace: The presence of diseage can affect drug regponge

= Repeated dosing: Results in cumulation, tolerance and tachyphylaxis.

Tolerance: Increaged amount of drug required to produce an initial pharmacological regponge
Types of tolerances: [nnate tolerance, Acquired tolerances, and cross tolerances

= Phygiological factor: ex; doctor patient relation (Placebo effect)

= DPregence of other druge
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