
 

Pharmacodynamics what a drug does to the body
effect of drugs are only quantitative butnever qualitative
drugs can only accelerate depress thenormalphysiological biochemical

functionsofan organ but cannot confer entirely a new activityon it

dang action always precedes the drug effect
extracellular
cellular

site of Drug Action intracellular

siteofpilocarpine forproducing miosis circular muscle of iris
siteof morphine for producingmiosis stimulation of 3rd cranialnerve

nucleus

Extracellularsite
antacids neutralizing gastric acidity

chelating agents forming complexeswith heavymetals

magnesium sulfate acting as osmotic purgative by retainingthefluid
inside the lumen of intestine increasingthe faecal bulk

Cellular site
action of acetylcholine on nicotinic receptors ofmotorandplate leading
to skeletal muscle contraction

inhibition ofmembrane bound ATPase bycardiac glycosides
effectof sympathomimetics on heart muscle blood vessels

Intracellular Site
trimethopterin or sulfa drugs actby interfering withthe synthesis of
folic acid which is an intracellular component

incorporation of s fluorouracil anticancerdrug intomessenger RNA in
placeof uracil



Mechanism ofDrugAction
receptor mediated

non receptor mediated

targetingspecificgeneticchanges

1Receptor Mediated Mechanisms
Receptor specific macromolecular protein membrane bound intracellular which is

capable of binding withthe specific functional groups of thedrug
or endogenous substance

formation of drug receptor complex DR is responsible for triggering
the biological response
D R DRI m Response

The binding of D R is usually specific reversible when there

is formation of Hydrogen bonds vanderWaals bonds or electrostat
bonds sometimes it is irreversible dueto formation ofcovalentbon

Binding may be stereoselective to specific dos I isomersofthedrug

autacoids
Types of receptors

tobehormones

growth factors
neurotransmitters

Acceptor site Non specificBindingsite if the binding of the drug to
some chemical components of cell does not lead to any
pharmacological effect

Affinity A capability of a dang to form complexwith its
receptor DR

IntrinsicActivity or efficacy e ability of a drug to trigger
pharmacological action after DR is formed



Typesof Receptors on theBasis of A E aka negative

n
antagonist

Agonist Antagonist PartialAgonist InverseAgonist

high A high A high A high A

E 1 E o OE E E I I SEE O

triggermaximum drugsbind tothe partly effective IA inactivate the

biological response receptor butdon'tmimic as agonists constitutivelyactive

or mimic the effects rather blockinterfere eggpentazocine receptors thusprone

oftheendogenous with bindingofendogenous narcotic analgesic is evenitsbasal activity
substance agonist a partial antagonist theyproduce an

Eggmethachaline is a CE Atropine blocksthe at the m receptor effectopposite to

cholinomimetic drugwhich effectofAch on
cholinergic muscarinic

subtype ofopioid agonist drug even

mimicstheeffect of receptors its absence
Ach on cholinergic receptors

receptors

Two conformations of receptors
Ra active

R inactive

agents
whenthedrug has high affinity for Ra than Ri

Ri c Ra
Antagonist when drug binds withequal affinity to Ra Ri

Examplesof IA
P carbolines act as IA at benzodiazepine receptor produce effects likeanxiety
insomnia seizures whichare theopposite of therapeutic effectsof benzodiazepines
antianxiety sedation anti epileptic



TypesofReceptors SignalTransductionMechanisms

Jon channel coupled Receptors Ionotropic Receptors
Localised on cell membrane are coupled directlyto an ionchannel

openonly whenthe receptor is occupied by an agonist
response depolarization or hyperpolarisation ofcell membrane
aka Ligand gated ion channels receptor operated Channel Roc

Cf nicotinic cholinergic receptor

GABAa acceptor

glutamate receptor

glycine receptor
benzodiazepines allosterically enhance chloride transport throughGABAa
chloride channel

G Protein confted receptors Metabotropic Receptors

membrane bound receptors which are coupled to the effector
system enzyme channel through GDP GTP binding proteins
called G proteins

Ef muscarinic cholinergic receptors SHT receptors
adaenoceptors opiate receptors

dopaminergic receptors purine receptors
GPCRs are composed of 7 transmembrane helices which have an

extracellular domain as drug NT binding site an intracellular
domain that couples to G protein
G proteins are heterotrimeric molecules 2 B 8 subunits
further classification is based on the identity oftheir distinct 2
subunits



3 main varieties of Ga proteins Gs Gi Gq
although there are 17 known variants

Gs Gi stimulation inhibitionof adenylate cyclase
Gq stimulates phospholipase C activity

G proton Associated Receptors Effector Pathway

Gs B adaenocepters T adenylyl cyclaseactivity
stimulates membrane Histamine I
bound adenylate serotonine P eamp

cyclase Dopamine D1 receptor

Gi ha adrenoceptors t adenylyl cyclase activity
inhibitsmembrane Muscarinic Ma acceptors

I cAMPbound adenylate opioid receptors

cyclase some SHT receptors

dopamine D2 receptors

Gq 612113 as adrenoceptors Activates phospholipase C

activates muscarinic Ma receptors
phospholipase C angiotensin receptor AT TIP

MHA
G MCat
entry



3 Kinase Linked Receptors receptors are linked directly to

tyrosine kinase receptorsforinsulin variousgrowth factors of
guanylate cyclase receptorsforatrialnatriuretic peptide

these receptors are ligand activated transmembrane enzymes having catalytic

activity

Agonist binds to extracellular domain ofthe receptor

confirmationtal

change

dimerisation followed by
auto

phosphorylationof tyrosine residues in the
intracellular tyrosine binding domain

phosphorylated tyrosine
residues

couple with SHz domain of Grb protein

mediation of
resptonse

Intracellular Cytosolic Receptors this nuclearacceptor family
senses signals from the lipid soluble substances other
hormonal substances to influence the gene expression
receptors are located in cytoplasm in an inactive state
complexed with heat shock protein 90 hsp 90
glucocorticoids have a very high affinity to this receptor

glucocorticoid
crossties

the cell membrane

Receptor dissociates from hsp 90 foams homodimer

with Glucocorticoids art GR



GR t GR translocates into the nucleus

these dimers trans
activate

transrepress genes by binding

to positive or negative glucocorticoid Responsive Elements are

Alteration in
Gene transcription

Enzymes as Receptors both intracellular extracellular enzymes

dangs can either mimic the enzyme's substrate or maybind to allosteric

site on enzyme to produce an effect

ey angiotensin converting enzyme Ace whichconverts Angiotensin I to

Angiotensin I vasoconstrictor

ACE enzyme is a receptor for Ace inhibity drugs which lower blood

pressure

Voltage GatedJonChannels voltage operated Channels voc

ion channels that are gated only by voltage
thegatingopening conductance is controlled by changes in membrane potent
voltage gatedNatchannels voltage gated cat channels
voltage gated Kt channels
Rocs assume only 2 states open closed

Vocs also attain a 3rd state refractory or inactivated state
In this state thechannel is unable to open or reactivate for a
certainperiodof time even when the membrane potential returns to
a voltage that normally opens or activates thechannel



ReceptorDesensitization desensitization withtime repeated use

after reaching an initial highlevel theresponse graduallydiminishes over seconds
minutes even in the continuing presence of the agonist

desensitization is usually reversible which makes it different from down regulation of
receptors

Desensitization is a self defense mechanism providedby nature to protect
our cells from excessive stimulation

ca neuromuscular junction

B adrenoceptors

É i
t

Bayist

É

time

Up Down Regulation of Receptors
prolonged exposure to high conc of agonist causes a reduction in
the number of receptors available for activation DownRegulation

occurs due to endocytosis or internalisation of the receptors fromcell
surface

prolonged occupation of receptors by a blocker antagonist leads to an
increase in the number of receptors Upregulation
there is also subsequentincrease in receptor sensitivity

due to externalisation ofthe receptors out again from inside thecell



egg in thyrotoxicosis thyroid hormones bringabout up regulation of B receptors

ofcardiac muscle which increases thecardiac sensitivity tocatecholamines leading
to tachycardia
In endogenous depression there is down regulation of a adrenoceptors the

prolonged use of tricyclic antidepressants results in down regulationof

B receptors withrelative upregulationof a adrenoceptors

Spare Receptors Receptor Rescue

Maximal efficacy state at which receptor mediated signaling is maximal that

further increase in the drug dose doesnot produce any additional response
Theoretically it should happen when all the receptors get occupied bythe

drug
Normally drugs can produce themaximal response when even lessthan100

of receptors are occupied
i the remaining unoccupied receptors are justseeming as receptor rescue

are called spare receptors

Denervation Supersensitivity of Receptors
in denervated muscle new receptors are synthesized up regulation
similar proliferation of receptors is seen in case of prolonged
blockade by any antagonist

These receptors show supersensitivity to even small amounts of
neurotransmitter

Eg Pharmacological basis of tardive dyskinesia excessive

involuntary oro buccal lingual motions a sideeffectof
neuroleptic after prolonged use is explained by the
supersensitivity of dopamine receptors



Receptor RelatedDiseases

Myastheniagravis Antibodiesdeveloped against cholinergic nicotinicreceptorsat motorendplate
someformsof insulin resistantdiabetes antibodiesdeveloped against insulin receptors
testicular feminisation male pseudohermaphroditism duetoandrogen receptor insensitivity

familial hypercholesterolemia dueto decrease in receptors for LDL

II Non Receptor Mediated Mechanisms not all drugs are

mediated by receptors

By Chemical Action
Neutralization antacids actby neutralizing gastric hyperacidity

anticoagulantaction of heparin stronglyacidic mucopolysaccharide isby
neutralising basic groupsof variousclotting factors thus prevents

the action of thrombin
chain somedangs chelatingagents trapheavy metals in their ring
structure foam water soluble complexes which are finally excreted

EDTA Cast penicillamine Cut

Calcium disodium edetate Pbt deferoxamine iron

dimercaprol rgt all these drugs are used totreatheavy
metal poisoning

Jonexchangers anion exchange resin like cholecystyramine exchanges Ce

ions from the bile salts resultingcomplex is not absorbed is
excreted out
this dawg is used as a cholesterol lowering agent



ByPhysical Action
Osmosis magnesium sulfate actsas a purgative by exerting osmotic effect within

the lumen ofthe intestine
mannitol acts nonspecifically by changingthe osmolarity in nephrondirectly

Adsorption Kaolin adsorbs bacterialtoxins acts as an antidiarrhealagent

methylpolysiloxane simethicone adsorb gases are used as antiflatulent
Protectives variousdusting powders to provide local effects
Demulcents dangscoatthe inflamed mucousmembrane provide a soothing effec

pectin in antidiarrheal preparations
menthol syrupvasaka in cough linctus

Astringents they precipitate denaturate mucosalproteins protect the
mucosa by firming up the mucosal surface
tannicacid in gumpaints

saturation in the Biophase general anaesthetics simply saturate the
cellular sites of ons

By Counterfeit False Incorporation Mechanisms

sulfadangs antineoplastic drugs likemethotrexate
bacteria synthesizetheir ownfolicacid from PABA fortheir growth developme

sulfadangs resemble PABA in chemical configuration i falsely enter intothe

processofsynthesis in placeofPABAL
g g g g yn y p
is this nonfunctional has noutility in bacterialgrowth development

methotrexate resembles folic acid irreversiblybinds todihydrofolate reductase enzymewhich

is responsibleforfolicacid synthesis productionofactiveformoffolicacid folinicacid
prevented leading todeath of cells



By VirtueofBeing Protoplasmic Poisons germicides antiseptics like phenol

formaldehyde

act as protoplasmic poisons causingthe death of bacteria
Through formation of Antibodies by inducing the formation ofantibodies
thus stimulate the defense mechanisms of the body
vaccines against smallpox cholera

antisera against tetanus antidepthenia

ThroughPlacebo Action placebo is a pharmacologically inert a harmless
substance which is sometimes given to the patient in dosageform
which resembles the actual medicament in size shape colour smell

weight

if thephysician commands a good confidence ofthe patient even the
placebo given by him to his patient can bringdramatic relief in
subjective symptoms associatedwith his psychological problems

of starch or lactose

By Targeting Specific Genetic Changes
inhibitorsof ras modifying enzyme farnesyl transferase that
reverses the malignant transformation in cancercells

containing the ras oncogene
inhibitors of specific tyrosine kinase that block the activity
of oncogenic kinases



AdverseDrug Reactions ADRs besides producing thedesirable beneficial

effects dogs alsocause undesirable adverse effects

aim of pharmacotherapy is to provide maximum benefits withminimal risk

Expected Undesirable Effects Type A ADR Augmented Effects

Largely predictable dose dependent adverse effects

incidence rate is high
mortality rate is low

minimise these adverse effectsreduction in dose can

Sideeffects
undesirable effectswhichare observed even with the therapeuticdoseofthedrug
are usually mild manageable

egg dicyclomine anticholinergicdrug relieves pain of intestinalcolic due to
its antispasmodic action DESIRABLE EFFECT sideby side
it also causes drynessof mouth SIDE EFFECT

promethazine antihistaminic dong has antiallergic action desirable

but it also produces sedation side effect
Tomimize the symptoms ofside effects properly adjust the
dose or use countermeasures

Secondary Effects indirect consequences of themain pharmacodynamicaction
ofthe drug
Development of superinfection aftersuppression of bacterial flora by
antibiotics weakening of host defenses after use of corticosteroids



Icty exaggerated formof side effects which occur predictably eitherdue to
overdose or afterprolonged use ofthedrug

of bleeding due to high dosesof heparin
coma dueto high doses of barbiturates
crystaluaia or glomerularnephritisdue to precipitation of sulfonamides
in acidic wine

nephaotoxicity due to gentamicin in cases having renalinsufficiency
delirium hyperpyrexia hallucinations with overdoses ofatropine
atropine poisoning

Unexpected Undesirable Effects Type B ADR Bizarre Effects
anise unexpectedly even whenthedung is in therapeutic doses
occurs by a mechanism unrelated to the main pharmacologicaleffectof
thedrug
relatively uncommon

mortality ratesare high
reduction in dose does not reducethe risk

Drug Allergy HypersensitivityRx allergic responses tothe drugoccur when
there has been previous exposure to thedrug itsmetabolites whenth
sensitized individual is re exposed to the samedrug
first exposure is uneventful specific antibodies are formed against this
antigen which keep on circulating
on re exposure there is Ag ab reaction which results in the release

of chemical mediators of allergy histamine serotonin leukotrienes etc
effects like utricaria rhinitis pruritus asthma anaphylactic shock



crossALLERGY allergic reactions withinthemembers ofthe same groupof dangs is
most common

Genetically Determined Abnormal Responses ofA Dang variations due to single mutan

gene genetic polymorphism show quantitative differences in drug response

i Idiosyncratic Drug Responses harmful sometimes fatal reaction due to
unexplained causes

Eg condition of malignant hyperpyrexia a dangerous idiosyncratic

reaction to drugs like halothane succinylcholine neuroleptic drugs

like chlorpromazine haloperidol

occurrenceofaplastic anemia with a single dose or with lowdiseases of
chloramphenicol is in approximately 1 so ooo patients

Aspirin induced late onset asthma or chronic renal failure thiazide

diuretics induced erectile impotence

Type C chronic Effects adverse effectsthat are associatedwith

prolonged use of drug
orofacial dyskinesia after prolonged use of phenothiazine
neuroleptic

Cushing syndrome after chronic use of prednisone
analgesic nephropathy with aspirin
colonic dysfunctions after prolonged use of laxatives



Type D Delayed Effects ADR

delayed adverse effects occurring in patients yearsafter the treatment or effects

appearing inchildren whodid not receive that treatment

egg secondary cancers in patients treated with alkylating agents for Hodgkin's disease
clear cell carcinomaof vagina in daughters ofwomen who took
diethylstilbestrol during pregnancy

teratogenic effects

Type E endofTreatment effects ADR
occurs when a drug is suddenly discontinued

rebound hypertension after abrupt withdrawal of propranolol p adaenoceptor blocker

withdrawal seizures after suddenly stopping phenytoin antiepilecticdrug

adrenocortical insufficiency after sudden stopping of prednisone a glucocorticoid

Type F Failureof a drug to produce the desired effect ADR
sometimes administration ofa drugdoesnotproducetherapeutic effect due to
genetic variability polymorphism

ADRs are themost commoncause of iatrogenic diseases diseases inducedby
drug therapy iatrogenic disease may persist even after the offending
drug has been withdrawn

reserpine leads to endogenous depression

glucocorticoids precipitate diabetes hypertension

aspirin causes peptic ulcer

chlorpromazine produces parkinsonism

hydralazine causes SLE



Specific Toxicity of Some Particular Drugs
toxic effects of drugs can be

related to theirprincipal pharmacological action od
Et hypoglycaemia coma with insulin

bleeding withanticoagulant drugs
arrhythmias with cardiac glycosides

unrelated to their principal pharmacological action



Quantitative Aspects of Dang effects
degree ofeffectproduced by a drug depends onthequantity ofdrug administered

dose

Dosetaequiaedthamontitifddet
in weight volume moles or International Units su that is

necessary to provide a desired effect

Single Dose

ee single oraldoseof albendazole 400mg is sufficientto eradicate roundworms

single 1M doseof250mg of ceftriaxone can begivento treat gonorrhoeae
DailyDose quantityofdrug to be administered in 24ha either all atonce or in equally
divided doses

Eg 10mgdailydose allatonce of cetrizine Allergy

erythromycin Igday to begivenin 4 equallydosesof250mgeverythe as an antibiotic

TotalDose maximumquantityof thedrugthat is needed duringthe complete courseof
therapy

procainepenicillin G 6millionunits Early syphilis

E6millionunitsperdayfor 10days

Loading PrimingDose

large doseofthedrug to begiven initially to provide the effective plasmaconc rapid

Maintenance Dose loading dose is normally followed by a maintenancedose which is usually

halfofthe loadingdose

it is needed to maintain thesteady plasmacone attained after administrationofloading
dose



Dose plasmaconc curve

Time plasmaconc curve

Graded DoseResponsecurve relationship bw differentdoses theirrelative response

Quantal Dose ResponseCurve eliminates response either by quantifying it or by prefixin
its criteria on all or none

GradedDose ResponseCurve

as thedose increases magnitudeof responsealso increases until a stagewhere
there is no furtherincrease in response on increasing thedose

hyperbole
This Dose Maximal Ceiling Dose MD
misname maximal

iguanas

Limitations

initialportion ofthecurve is
so steepthat it is impossib

j to gauge the magnitude of 9

in response corresponding to

small 9 in dose

closer to MR large T in doso I 0.8 1
produces verysmall changes indose digmi
response toosmall to be
evaluated with accuracy



Log Dose Response Curves CDR
each selecteddose o 1 0.2 0.4 0.8 1.6legml is doubleof its proceed
dose interval on logscale is constant 0.3
i log a b

log aa b to 3

sigmoid curve s shaped middle portion ofthe curve is alma
linear
Topmost portion of curve MR

q
in

from the middle portion
o of the wave linear segment

É so EDso can be found out

for the given drug
EDso effective dose whichcanEDso

provide 50 of MR
to 1.3 16 1 9 2

smaller EDso more potency
LogDoses ofdrug

frequently two drugs produce the100
A B

Y

curves of both drugs run parallel
to each other among them the curve

so

g
y of the less potent drug would

be located on the right side
I potency of A B

o s
EDso EDso



LDRalso helps differentiate between relative potency relative efficacy

Potency doseof drug required to produce a standard effect
closer the LDR to ordinate smaller doserequired greater potency

efficacy maximal response as reflected bythe heightofthecurve on its ordinate

efficacious

I

50
is



Quantal Dose Response Curve
eliminates response either by quantifying it or by prefixing its criteria
on all or none

Acy number ofsubjects exhibiting the stated prefixed response to

a certain dose of thedrug
an individual can range fromvery

sensitive to sensitive to least
sensitive

ÉBHaped

tt A
É

iii iii gÉ
useagingmin very dose ngkgmin

sensitive

maximum no of responders are found in the middle portion

of the dose range
Limitations one cannot collect data like ED or LDso from the war



Summation of Frequency Histogram graphof logdoses us cumulative percentage

of responders

I
a dose which

provides a predetermine

j É response in 50 ofÉÉ
the subjects

EDso

Log doses

I
to so ofthe subjects

to

LDso

Log doses

Therapeutic Index MarginofSafety
Therapeutic Index

s 43 For a safedrug TI z s

Certain Safety Factor CSF better parameter to assessdrug safety

Cst
YI

Therapeutic Window In between toxicity suboptimal doses there is an optimal

therapeutic range ofplasma cone at which mostofthe patients experience desired
effects this range is called therapeutic window



É
thÉ therapeutic

HiiiÉjis toxicity

suboptimal
doses

Dosage method of dosing

dosage form amount ofdrug to be administered at one time
route of administration
interval between doses

duration for which the drug administration is to be continued

Factors Affecting Drug Response
Age BodyWeight BodySurface Area

average adultdose is calculated on the basisof quantityofdrug thatwill produce
a desired effect in so't population

between 18 to65 yearsofage
weighing about 70kg or Isolb

Formulae forCalculating ChildDoses

Young's Formula forchildren upto 12yearsofage
child's Dose Age inyears x adult dose

Age 12



Dilling's Formula makes an assumption that a 20go must receive an adult dose

child's Dose Age in years x Adult dose
20

Clark's formula average adult weighs 70kg or Iso lb

child's Dose wtoffgildI x Adultdose

for children body surface area BSA is a more precise index for doseadjust

Child's Dose BS.AM x Adultdose averageadult weighin

70kghasBSA 18m2

l s x wt in kg t to ofadult dose to begiven to the child

medicaments for topical use dosesof antisera etc are not governed bythese rules

Lex
morphine barbiturates

may produce excitationprior to sedation in women
ephedrine may produce more excitation tremors in women than in men

Clonidine a methyldopa B blockers diuretics ketoconazole can cause losso

libidoonly in men

Environment Time ofDrugAdministration
slightly higherdosesofsedative hypnotics are needed to induce sleep in daylightthanat

night

glucocorticoids taken as single morning dose minimise the riskofpituitary adrenal

suppression which is a serious hazard of long term steroid therapy



PLACEBI response to administration of pharmacologically inert material called PLACEB
PLACEBO I willplease relieves symptomsofillness bycreating expectations forthegood
Noc Bo I will harm harms by creating a panic or fearfornothing
Noceboreactors pessimistic persons whose symptoms ofillness donotrespond to

medication

Genetic Factors Idiosyncrasies

Metabolic Disturbances Pathologicalstate

low acidity decreases iron Feat absorption results in a decreased response

to irontherapy it also decreases aspirin absorption by favouring itsionization

bioavailability ofdrugs having first pass metabolism is increased in patientswith

liver diseases

in patient with impaired renal functions drugs like streptomycin gentamicin

Kanamycin may accumulate to toxic levels causing nephrotoxicity ototoxicity
as these are not adequately excreted by kidneys

patients with hyperthyroidism are very sensitive to sympathomimetics
are relatively resistant to digitalis or morphine

patients with hypothyroidism respond to sympathomimetics in the

opposite manner

dangs given orally in diarrhoea vomiting may prove to be ineffective

Route Frequency of Drug Administration routeofadministration governsthe
speed intensity of drug response
Magnesiumsulphate causespurgation orally

reduces swelling onlocalapplication

causesCNSdepression hypotension i v



oxytocin infusedslowly inv for inductionoflabour

given i m to check postpartum haemorrhage
intranasal sprayfor let down ofmilk from engorged breasts



ModifiedDrug Effects After Concurrent Administration of Two
Different Drugs

Summation when 2 dangs elicit the same response butwithdifferent mechanism

their combined effect is equaltothe algebraic sumoftheir individual effects

Aspirin Codeine

Inhibition
Tof

prostaglandin Agonistat opioid
synthesis

receptors

Analgesia
t

Analgestat

AnalgestaI

Additive Effects combined effect of 2 dangs acting bythe same
mechanism is equal to that expected by simple addition

Ibuprofen Paracetamol

I 1
Inhibition of prostaglandin synthesis

Analgesia Analgesia
t

Analgestiatt



Synergism combined effect of 2 drugs is greater thanthe algebraic sum
of their individual effects
net outcome is potentiation or prolongation of effects

occurs when 2 drugs act at different sites or when one drug alters

the pharmacokinetics ofthe other drug
Ef sulfamethoxazole bacteriostatic

trimethoprim bacteriostatic

sulfamethoxazole t trimethoprim cotaimoxazole bactericidal
d

inhibitsfolicacid sequentially blocks folicacid
synthesis in bacteriaby synthesis by inhibiting
competing with PABAfor dihydrofolate reductasethe enzyme dihydropteroic
acid synthetase

synergistic action of antihypertensive drugs og Bblockers diuretics
frusemide

Levodopa t carbidopa treatment of parkinsonism
prevents peripheral metabolic degradation of levodopa

thus favouring greater amounts of levodopa to reach

the brain



Drug Antagonism when the combined effectof 2 drugs is less
than the sum of theeffects of the individual drugs

v u v
Chemical

Antagonism
Physiological Functional

Antagonism

Pharmacological

Antagonism

v u

Competitive Antagonists Non competitive

Antagonists

v u v
Reversibly u v

competitive

Irreversibly

competitive

Pseudo

reversibly

competitive
Thosewhich interfere Thosewhichact

with down stream ontheallosteric
eventsafteracceptor site insteadof
activationbythe competing with

agonist theagonistbinding
siteofthereceptor

Chemical Antagonism whenthedrugacts merely as chemical antidotes to each

other

anticoagulant rely charged action of heparin is antagonizedby
protamine Ctvely charged protein

neutralization ofgastric acid by antacids like aluminium hydroxide

magnesium hydroxide or sodium bicarbonate



chelating actionof drugs like BAL or calcium sodium edetate whichform
inactive soluble complexes with heavy metals like arsenic or lead

Physiological Functional Antagonism when 2 antagonists acting atdifferent receptors
counterbalance eachother by producing opposite effects on the same physiological system

ons stimulants antagonize ons depressants

effect of histamine vasodilator on BP canbe cancelled out bynorepinephrine
vasoconstrictor

Pharmacological Antagonism antagonisteither competes withthe agonist for its binding
sites on receptor competitive Antagonism or may antagonise the effectsof
agonist byacting at a site different fromthe agonist receptorsite Non

COMPETITIVE Antagonism

CompetitiveAntagonism antagonists combine competes with the same receptor

sites asdoes the agonist but has no intrinsicactivity

Reversible Equilibrium CA antagonist binds reversibly by formingweak bonds

to the same receptor sites asthat of agonist
Atropine antagonist inhibits Ach or bethanechal agonists at various muscarinic

receptors

Naloxone antagonist inhibits morphine agonist at differentopioid receptors
Propranolol antagonist inhibits norepinephrine agonist at B adaenoceptor

Irreversible Nonequilibrium CA antagonist binds irreversibly by forminga
stable covalent bond to agonist receptor site
dibenamine antagonist inhibits norepinephrine agonist at B adrenoceptor



Pseudo reversible CA in fewcases classical irreversible antagonism maynotbethatobvious

happens due to a lesser degree ofreceptor occupancy bythe antagonist
i increasingconcof agonist in presenceofsuch a antagonist will initiallyshif
the LDR waves to the right showing maximal response buteventually

if the cone of this antagonist in increased there will be reduction

in maximal response

Non Competitive Antagonism

antagonist mayinterfere withthedown stream
events after receptor activationbyagonist

drug may antagonise theeffectsofagonistbyD
acting at an allosteric site ofthereceptor
beyond the agonist receptor site

CA

egg Prazosin

Norepinephrine

Mm Lj adaenoceptormum

ATI receptormum
IB T DAGT

Angiotensin I mm 7

v

Losartan

I Activation of Cat channel
Free Catentry

CA castchannel blocker
vasoconstrictioneg Nifedipine

NCA



Allosteric NCA allosteric receptorantagonists bind to receptor at a site other

than agonist site This site is calledallosteric site

they prevent activation of receptorbythe agonist

Flumazenil by binding to benzodiapenesite antagonise the effect of
benzodiazepines by preventing the binding of GABA to GABAa

receptor

Bicuculline which is a CA of binding of GABA to its receptor sites
indirectly blocks the effects of benzodiazepines Babs like diazepam
non competitively because Babs facilitate GABA eagic activityby
binding at the modulatory site of GABA receptor

T A B C

so fiff

EDS EDS EDSo

logdose agonist
A LDR curve for agonist alone
B LDR curve for agonist CA
C LDR curve for agonist t

increasing conc of CA



A LDRcurveof agonist alone

f I B LDRwave for agonist t
irreversible CA

8
fo

c or wave toeagonist t

É so increasingconc of irreversible C

logdose antagonist

A LDR cave for agonistalon
A B B LDRcurve for agonist t

I pseudoreversible CA

C D LDRcurve

p for agonist tÉ so increasing conc ofA

pseudorenessible CA

logdose agonist
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Orphan Drugs sometimes a drug is notdeveloped into a usablemedicine becausethecosts

incurred willnot be recovered by thedeveloper

thefreemarket economy is liableto leavesome raredisease as untreated

thisdisease Orphan disease

this drug Orphan drug

patientsuffering Orphan patient

Orphan Drug Orphan Disease

Acetyl cysteine

Miltefosine
t Paracetamol overdose toxicity

Kala azal

Anagaelide Polycythemia Vera

Antithrombin III Hereditary antithrombin III deficiency

Argininebutyrate Sickle cell Disease B thalassemia

Atovaqone AIDS associated pneumocystis carini pneumonia

Betaine Homocysteinuria

2 chlorodeoxy adenosine Acute myeloid leukaemia

Fomepizole Methylalcohol poisoning

Erythropoietin Anemiaofend stage renaldisease anemia

associated withcancers

FactorXIII Congenital Factor XIII deficiency

Relaxin Progressive systemic sclerosis

Denileukin diftitox cutaneous Tcell lymphoma refractory tootherdrugs



Pharmacovigilance asdefinedbywho science activities relating to Detection Assessmen
Understanding Prevention Dave ofadverseeffects orany other drug related problems

generally refersto continuous monitoring ofunwanted effects othersafety relatedaspectsofmarket

drugs

post marketing surveillance PMS or Postapproval surveillance studies Pass

During the first 4 yearsof marketing a newdrug themanufacturerhas tosubmit the
Periodic Safety Update Reports PSURs every six months forthefirst 2 years then once

annually forthenext 2years

Pharmacovigilance Programme of India Pupi

year 2010

Ministry of Health Family Welfare MoHEW in collaboration with

Central Drugs StandardControl Organisation Cisco
Indian Pharmacopoeia Commission IPD

Objectives of PuPI

to monitor ADRs in Indian population

create awareness amongst health professionals about theimportance of ADR reporting
monitor benefit risk profileofmedicines approved marketed used inthe country

generate independent evidence based recommendations onthesafety ofmedicines

Support theCasco in formulating safety related regulatory decisions for medicines



Essential Medicines

Essential Drugs thosedrugs thatsatisfy healthcare needs ofthe majorityofpopulation
t which should thus beavailable at all times in adequate amounts in

1975
appropriatedosage forms

Essential Medicines 2002 medicinesthat are supposed to be available forproperfunction

of the basic healthcare system at all times in adequate amounts in appropriate

dosage forms with assured quality with adequate information at a price the
individual community canafford

Latest 20th model of Essential Medicines List Emc in 2017

In India National List of EssentialDrugs revised in 2003 2011 2015

Rational Use ofDrugs
aightdrug

aight patient

right dosage

right cost

aight documentation

should fulfill SANE criteria Safety Affordability Need Efficacy ofthe
drug should always be considered before prescribing to the patient



P drugs preferred personaldrug to treat a particular disease

Criteria forSelection of a Pdrug
Definethediagnosis pathogenesis

Specify the therapeutic objective immediate requirement

Make a list ofeffective group ofdrugs
Choose the effective groupof drugs

efficacy safety suitability cost

GroupA

GroupB

GroupC

Choose a pdrug fromthischosen group
Efficacy Safety Suitability Cost

Drug 1

Drug2

Drug3

Finalise thedrug dosage form dose schedule duration of treatment
Monitor the treatment through follow ups



Define the Diagnosis

arteries
E Stable Angina Pectoris caused by a partial occlusion of the coronary

Specify Therapeutic Objective immediate requirement providequickrelief frompain
thiscanbeachievedby
increasing oxygen supply difficult dueto arteriosclerotic occlusion in cohotnary artery

ia
decreasing contractility

decreasing heart rate

decreasingthe afterloadof cardiac muscle
Make a Listof effective Group ofDrugs
nitrates

or p blockers
calcium channel blockers

Choose the effective groupof drugs SE side effects

efficacy safety suitability cost

Nitrates sublingual t lesseese betterdueto inexpensive
sublingualadministration

Bblockers linj t I I I
Cachannelblockers ing t



Choose a pdrug fromthischosen group
efficacy safety suitability cost

Nitroglycerin I I
cheapest ttt

Isosorbidemononitrate t

Isosorbide dinitrate tt

available assublingual
tablets with rapid
effect

i P dung nitroglycerin glyceryl tainitrate
Alternative isosorbide dinitrate


