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Question

Classifytheantimalarialagentsandstatethemechanism ofactionofeach
classofdruglisted

Antimalarialagentsaredrugseffectiveinthetreatmentofmalaria.Malariaisan
infectiousdiseasecausedbythebiteofananophelesmosquitoinfectedwith
certainprotozoans.

Classificationofantimalarialdrugs

 Therapeuticclassification

 Chemicalclassification

TherapeuticClassification

1.Casualprophylaxis:(primarytissueschizonticides):Thesedrugsacton
theprimarytissueformsoftheplasmodiawhichaftergrowthwithinthe
liver,initiate the erythrocytic stage.By blocking this stage,further
development of the infection can be theoretically prevented.
PyrimethamineandPrimaquinehavethisactivity.

Pyrimethamine:Anantiparasiticdrugusedinthepreventionandtreatment
ofmalaria.

Primaquine:May convertinto electrophilic intermediates thatactas
oxidation – reduction mediators.Thiscould contributeto antimalarial
effectby generative reactive oxygen species orby interfering with
mitochondrialelectrontransportintheparasite.

2.SupressivesProphylaxis:Thesedrugssuppresstheerythrocyticphase
andthusattackofmalarialfevercanbeusedasprophylactics.

Chloroquine:Itis actively concentrated by sensitive intraerythrocytic
plasmodia.Higherconc.isfoundininfectedRBCs.Byaccumulatinginthe
acidicvesiclesoftheparasiteandbecauseofitsweaklybasicnature,it



raises the vesicularpH and thereby interferes with degradation of
haemoglobinbyparasiticlysosomes.

Polymerizationoftoxichemetonontoxicparasitehemozoinisinhibitedby
formationofchloroquinehemecomplex.Hemeitselforitscomplexwith
chloroquinethendamagestheplasmodialmembrane.

Proguanil:A medication indicated forprophylaxis and treatmentof
plasmodium falciparum malaria.

3.Clinicalcure:erythrocyticschizonticides–Thesedrugsactontheblood
formsoftheparasiteandtherebyterminateclinicalattacksofmalaria.
Thesearethemostimportantdrugsinanti-malarialchemotherapy.

Fastactinghighefficacy–Chloroquine,quinine,mefloquine,artemisinin

Slowactinglowefficacydrugs–Pyrimethamine,sulfonamides,proguanil

4.Radicalcurative:ThesedrugsactonthehypnozoitesofP.vivaxand
P.ovale in the liverthatcause relapse ofsymptoms on reactivation.
Primaquineistheprotypedrug;Pyrimethaminealsohassuchactivity.

5.Gametocidal:Thesedrugsdestroythesexualformsoftheparasiteinthe
bloodandtherebypreventtransmissionoftheinfectiontothemosquito.
ChloroquineandquininehavegametocytocidalactivityagainstP.vivaxand
P.malariae,butnotagainstP.falciparum.Primaquinehasgametocytocidal
activityagainstallplasmodia,includingP.falciparum.

ChemicalClassification

1.4–Aminoquinolines;Chloroquine,amodiaquine,piperaquine

Chloroquine:Bindstoandinhibitsdnaandpolymerase;interfereswith
metabolism andhemoglobinutilizationbyparasites;inhibitsprostaglandin
effects.Theparasitedigeststhehumanhemoglobininordertogetamino
acid.Chloroquineentersparasitecellbysimplediffusion.Itthenbecomes
protonatedasthedigestivevacuoleisknowntobeacidic.Chloroquine
inhibitspolymerizationofhemeandaccumulationofheme.Chloroquine
bindstohemetoform fp–chloroquinecomplex,whichishighlytoxicto
thecellanddisruptsmembranefunction.Actionofthetoxiccompound
resultsincelllysisandultimatelyparasitecellautodigestion.

2.Quinoline–Methanol;Mefloquine

Mefloquine:Itisaverypotentbloodschizonticidewithalonghalf–life.It



isthoughttoactbyformingtoxichemem complexesthatdamageparasitic
foodvacuoles.

3.Cinnchonaalkaloid;Quinine,Quinidine

Quinine:Asanalkaloid,itisaccumulated inthefood vacuolesofP.
species especially Plasmodium falciparum.Itacts by inhibiting the
hemozoinbiocrystallization,thusfacilitatinganaggregationofcytotoxic
heme.Quinineislesseffectiveandmoretoxicasabloodschizonticidal
agentthanchloroquine;however,itisstillveryeffectiveandwidelyusedin
thetreatmentofacutecasesofsevereP.falciparum.

4.Biguanide;Proguanil

Proguanil:Itinhibits the malarialdihydrofolate reductase enzyme of
sensitiveplasmodia,causinginhibitionofDNAsynthesisanddepletionof
folatecofactors

5.Diaminopyrimidine;Pyrimethamine

Pyrimethamine:Itisusedinthetreatmentofuncomplicatedmalaria.It
actsbyinhibitingdihydrofolatereductaseintheparasitesthuspreventing
thebiosynthesisofpurinesandpyrimidines,therebyhaltingtheprocesses
ofDNAreplication,celldivisionandreproduction.

6.8–Aminoquinoline;Primaquine,tafenoquine

Primaquine:Itisahighlyactive8– aminoquinolonethatiseffective
againstP.falciparum gametocytesbutalsoactsonmerozoitesinthe
bloodstream and on hypnozoites.It is thought to block oxidative
metabolism inplasmodia.

7.Sulfonamidesandsulfone;Sulfadoxine,sulfamethopyrazine,dapsone

8.Tetracyclines;Tetracycline,doxycycline

9.SesquiterpineLactones;Artesunate,artemether,arteether

Artemisinins: These compounds contain endoperoxide bridge.
Endoperoxidebridgeinteractswithhemeinparasite.Thereisgeneration
ofhighlyreactive free radicals which damage parasite membrane by
covalentlybindingtomembraneproteins.Theyactrapidlykillingblood
stagesofallplasmodium speciesandreducingtheparasitebiomass.
Artemisininsareactiveagainstgametocytes,theparasiteform thatis
infectioustomosquitoesandtheirusehasbeenassociatedwithreduced
malariatransmission.

10.Naphthoquinone;Atovaquone
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