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1).Discussthefactorsthataffectdrugmetabolism.

Definition:

Drugmetabolismisthemetabolicbreakdownofdrugsbylivingorganismsusuallythrough

specializedenzymaticsystems.Itisthesetofmetabolicpathwaysthatmodifythechemical

structureofxenobiotics;whicharecompoundsforeigntoanorganism'snormalbiochemistry,

suchasadrugorpoison.

Thesefactorsthataffectthebiotransformationpathwaysforthemetabolismofxenobiotics

canbegroupedinto2;

a).Chemicalfactors.

b).Biologicalfactors.

1.ChemicalFactors

 Enzymeinduction

 Enzymeinhibition

 Environmentalchemicals

2.BiologicalFactors

 Age

 Sexdifference

 Straindifference

 Alteredphysiologicalfactors.

3.Physiochemicalpropertiesofthedrug

1.ChemicalFactors



a.Enzymeinduction

Thephenomenonofincreaseddrugmetabolizingabilityofenzymesby

severaldrugsandchemicalsisknownasenzymeinductionandtheagents

whichbringaboutsucheffectarecalledenzymeinducers.

Mechanismofenzymeinduction:

Increaseinbothliversizeandliverbloodflow.

Increaseinbothtotalandmicrosomalproteincontent.

Increasedstabilityofenzymes

IncreasedstabilityofcytochromeP-450

DecreaseddegradationofcytochromeP-450

Proliferationofsmoothendoplasmicreticulum

Consequencesofenzymeinductioninclude

Decreaseinpharmacologicalactivityofdrugs

Increasedactivitywherethemetabolitesareactive

Alteredphysiologicalstatesduetoenhancedmetabolismof

endogenouscompoundssuchassexhormones

b.Enzymeinhibition

Adecreaseindrugmetabolizingactivityofanenzymeisknownasenzyme

inhibition.Theprocessofinhibitionmaybedirectorindirect.

Directinhibition:itmayresultfrominteractionattheenzymesite,the

netoutcomebeingachangeinenzymeactivity.Directenzyme

inhibitioncanoccurbyoneofthefollowingmechanisms:

Competitiveinhibition:occurswhenstructurallysimilarcompounds



competeforthesamesiteonanenzyme.

Non-competitiveinhibition:occurswhenastructurallyunrelatedagent

interactswiththeenzymeandpreventmetabolismofdrugs.

Productinhibition:whenthemetabolicproductcompetewiththe

substrateforthesameenzyme.

Indirectinhibition:itiscausedbyoneofthefollowingmechanism

Repression:itmaybeduetofallintherateofenzymesynthesisorrise

intherateofenzymedegradation.

Alteredphysiology:itmaybeduetonutritionaldeficiencyorhormonal

imbalance.

Note:Enzymeinhibitionismoreimportantclinicallythanenzymeinduction

especiallyfordrugswithnarrowtherapeuticindex.e.ganticoagulants,

antiepileptics,hypoglycemiase.t.c

c.Environmentalchemicals

Severalenvironmentalagentsinfluencethedrugmetabolizingabilityof

enzymes.Forexample:

HalogenatedpesticidessuchasDDTandpolypeptidearomatic

hydrocarbonscontainedincigarettesmokehaveenzymeinduction

effect.

Organophosphateinsecticideandheavymetalssuchasmercury,nickel,

cobaltandarsenicinhibitdrugmetabolizingabilityofenzymes.

Otherenvironmentalfactorsthatmayinfluencedrugmetabolismare

temperature,altitude,pressure,atmosphere,etc.

2.BiologicalFactors

a.AgeThedrugmetabolicrateinthedifferentagegroupsdiffers

mainlyduetovariationsintheenzymecontent,enzymeactivityand



haemodynamics

Inneonates(upto2months)andininfants(2monthsto1year),the

microsomalenzymesystemisnotfullydeveloped.So,manydrugs

aremetabolizedslowly.Fore.gcaffeinehasahalf-lifeof4daysin

neonatesincomparismto4hrsinadults

Children(between1yearand12years)metabolizeseveraldrugsmuch

morerapidlythanadultsastherateofmetabolismreachesa

maximumsomewherebetween6monthsand12years.Asaresult

theyrequirelargemg/kgdoseincomparisontoadults.

Inelderlypersons,theliversizereduced,themicrosomalenzyme

activityisdecreasedandhepaticbloodflowalsodeclinesasaresult

ofreducedcardiacoutput,allwhichcontributestodecreased

metabolismofdrugs.Forexample,chlomethiazoleshowsahigh

bioavailabilitywithintheelderly,thereforetheyrequirealowerdosage

b.Sexdifference

Sincevariationsbetweenmaleandfemaleareobservedfollowingpuberty.

So,sexrelateddifferenceintherateofmetabolismmaybeduetosex

hormones.Suchsexdiffrencearewidelystudiedinwheremaleratshave

greaterdrugmetabolizingcapacity.Inhumans,womenoncontraceptive

pillsmetabolizeanumberofdrugsataslowrate.

.

c.Straindifference

Justasthedifferenceindrugmetabolisingabilitybetweendifferent

speciesisattributedtogenetics,thedifferencesareobservedbetween

strainsofsamespeciesalso.Itmaybestudiedundertwoheadings:



Pharmacogenetics:Astudyofinter-subjectvariabilityindrugresponse

iscalledpharmacogenetics.Theinter-subjectvariationsin

metabolismmayeitherbemonogeneticallyorpolygenetically

controlled.Apolygeneticcontrolisobservedintwins.

Inidenticaltwins(monozygotic),verylittleornodifferenceinmetabolism

ofhalothane,phenylbutazone,dicoumaralandantipyrinewasdetectedbut

largevariationswereobservedinfraternaltwins(dizygotic).

Ethnicvariations:Differencesobservedinthemetabolismofdrug

amongdifferentracesarecalledetnicvariations.Suchvariationsmay

bemonomorphicorpolymorphic.

d.Alteredphysiologicalfactors

Pregnancy:Pregnancyisknowntoaffecthepaticdrugmetabolism.

Physiologicalchangesduringpregnancyareprobablyresponsiblefor

thereportedalterationindrugmetabolism.Theseincludeelevated

concentrationsofvarioushormonessuchasestrogen,progesterone,

placentalgrowthhormonesandprolactin.

Diseasesstates:Therearemanydiseasesstatesthataffectthe

metabolismofdrugs.Someofthemarelivercirrhosis,alcoholicliver

disease,chloestaticjaundice,diabetesmellitusacromegaly,malaria,

variousbacterialandviralinfectionse.t.c.thepossiblecauseinthe

effectofmetabolismduetodiseasesmaybe:decreasedenzyme

activityintheliver,alteredhepaticflow,hypoalbuminaemia(leading

tolowerplasmabindingofdrugs.

Hormonalimbalance:Higherlevelofonehormonemayinhibitthe

activityoffewenzymeswhileinducingthatofothers.Adrenolectomy,

thyroidectomyandalloxin-induceddiabetesinanimalsshowed

impairmentintheenzymeactivitywithsubsequentfallintherateof

metabolism.

3.Physicochemicalpropertiesofthedrug



MolecularsizeandshapepKa,acidity/basicity,lipophilicityandstericand

electroniccharacteristicsofadruginfluencetheinteractionwiththeactive

sitesofenzymeactivityandthemetabolismtowhichitissubjected.


