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Discussindetailsthefactorsaffectingdrugmetabolism

Metabolismisthebiotransformationorchemicalalterationofadrugtoother

molecularspeciesusuallycalledthemetaboliteswithinthebodyviaan

enzymaticornon-enzymaticprocess.

Drugmetabolismisthemetabolicbreakdownofdrugsbylivingorganism

usuallythroughspecializedenzymaticsystem.Theprimarysitefordrug

metabolismistheliverandothersitesarekidney,intestine,lungsandplasma.

Drugmetabolismisdividedintothreephases.

Inphase1,enzymessuchascytochromeP450oxidasesintroducereactiveor

polargroupsintoXenobiotics

Inphase2,thesemodifiedcompoundsarethenconjugatedtopolarcompound.

ThesereactionsarecatalysedbytransferaseenzymesuchasglutathioneS-

transferases

Inphases3,theconjugatedXenobioticesmaybefurtherprocessedbefore

beingrecognizedbyeffluxtransportersandpumpedoutofthecells

FactorsaffectingMetabolism

Anumberoffactorsmayinfluencethemetabolicrateofdrug.Someofthem

are;

1.Chemicalfactors

a)Enzymeinduction

b)Enzymeinhibition

c)Environmentalchemicals

2.Biologicalfactors

a)Age

b)Diet



c)Sexdifference

d)Speciesdifference

e)Straindifference

f)Alteredphysiologicalfactors

3.Pysiochemicalpropertiesofdrug

Chemicalfactors

a)Enzymeinduction:thisphenomenonofincreaseddrugmetabolizing

abilityofenzymebyseveraldrugsandchemicaliscalledasenzyme

inductionandtheagentswhichbringaboutsuchaneffectarecalled

enzymeinducers

Mechanismofenzymeinduction

 Increaseinbothliversizeandliverbloodflow

 Increaseinbothtotalandmicrosomalproteincontent

 Increasedstabilityofenzymes

 IncreasestabilityofcytochromeP-450

 DecreaseddegradationofcytochromeP-450

b.Enzymeinhibition

Adecreaseinthedrugmetabolizingabilityofanenzymeiscalledas

enzymeinhibition.Theprocessofinhibitionmaybedirectorindirect

i. Directinhibition:itmayresultfrominteractionattheenzymatic

site,thenetoutcomebeingachangeinenzymaticactivity.Direct

enzymeinhibitioncanoccurbyoneofthefollowingmechanism

i. Competitiveinhibition:occurswhenstructurallysimilar

compoundscompeteforthesamesiteonanenzyme

ii. Non-competitiveinhibition:occurswhenastructurally

unrelatedagentinteractwiththeenzymeandpreventsthe

metabolismofdrugs

iii. Productinhibition:occurswhenthemetabolicproduct



competeswiththesubstrateforthesameenzyme

ii. Indirectinhibition:itiscausedbyoneofthefollowingmechanism

i. Repession:itmaybeduetofallintherateofenzyme

synthesisorriseintheratteofenzymedegradation

ii. AlteredPhysiology:itmaybeduetonutritionaldeficiencyor

hormonalimbalance

c.Environmentalchemicals

Severalenvironmentalagentsinfluencethedrugmetabolizingabilityof

enzyme.Forexample:

 HalogenatedpesticidesuchasDDTandpolycyclicaromatic

hydrocarbonscontainedincigarretesokehaveenzymeinduction

effect

 Organophosphateinsecticidesandheavymetalssuchasmercury,

nickel,cobaltandarsenicinhibitdrugmetabolizingabilityofenzymes

 Otherenvironmentalfactorsthatmayinfluencedrugmetabolismare

temperature,altitude,pressure,atmosphereetc

Biologicalfactors

a.Age:Thedrugmetabolicrateinthedifferentagegroupsdiffers

mainlyduetovariationsintheenzymecontent,enzymeactivityand

haemodynamics

 Inneonates(upto2months)andininfants(2monthsto1year)

themicrosomalenzymesystemisnotfullydeveloped.So,many

drugsaremetabolizedslowly.Forexample;Caffeinehasahalf

-lifeof4daysinneonatesincomparisonto4hoursinadults

 Children(between1yearand12years)metabolizeseveral

drugsmuchmorerapildlythanadultsastherateof

metabolismreachesamaximusomewherebetween6monthsand

12years.Asaresulttheyrequirelargemg/kgdosein

comparisontoadults

 Inelderlypersons,theliversizeisreduced,themicrosomal

enzymeactivityisdecreasedandhepaticbloodflowalso



decilineasaresultofreducedcardiacoutput,allofwhich

contributestodecreasedmetabolismofdrug.E.g.

Chlomethiazoleshowsahighbioavailabilitywiththe

elderly,thereforetheyrequirealowerdose

b.Diet:Theenzymecontentandactivityisalteredbyanumberof

dietarycomponents.Generally

 Lowproteindietdecreaseandhighproteindietincreasethe

drugmatabolizingabilityasenzymesynthesisis promotedby

proteindietandalsoraisisthelevelofaminoacidfor

conjugationofdrugs

 FatfreedietdepressescytochromeP-450levelsince

phospjolipids,whichareimportantcomponentsofmicrosomes

becomedeficient

 Grapefruitinhibitsmetabolismofmanydrugsandimprove

theiroralbioavailability

 DietarydefiencyofvitaminlikeVitaminA,B2,B3,CandE,

mineralssuchasFe,Ca,Mg,Znreatrdthemetabolicactivity

ofenzymes

 Starvationresultsindecreasedamountofglucuronides

formedthsnundernormalconditions

c.Sexdifference:Sincevariationbetweenmaleandfemaleare

observedfollowingpuberty.So,sexrelateddifferenceintherateof

metablolismmaybeduetosexhormones.Inhumans,womenmetabolize

benzodiazepinesslowlythanmen.Womenoncontraceptivepills

metabolizeanumberofdrugsataslowrate

d.Speciesdifference:Speciesdifferencehavebeenobservedinboth

Phase1andPhase2reactions.

Inphase1reactions,bothqualitativeandquantitativevariationsin

theenzymeandtheiractivityhavebeenobserved.Qualitative

differencesamongspeciesgenerallyresultfromthepresenceor

absenceofspecificenzymesinthosespecies.Quantitative

differenceresultfromvariationinthatamountandlocalizationof

enzymetheamountofnaturalinhibitorsandthecompetitionof

enzymesforspecificsubstrate

e.AlteredPhysiologicalfactors



i. Pregnancy:Pregnancyisknowntoaffecthepaticmetabolism.

Ohysiologicalchangesduringpregnancyareprobably

responsibleforthereportedalterationofdrugmetabolism.

Theseincludeelevatedconcentrationofvarioushormones

suchasestrogen,progesterone.Forexampleinwomen,the

metabolismofpromazineandpethidineisreducedduring

pregnancy

ii. Diseasestate:Therearemanydiseasethataffectthe

metabolismofdrugs.Someofthemare;cirrhosisoftheliver,

alcoholicliverdisease,cholestaticjaundice,diabeticmellitus,

acromegaly,malaria,variousbacterialandviralinfectionsetc.

Mostofthesediseaseaffecttheliverasliveris

quantitativelythemajorsiteformetabolism.Thepossible

causeintheeffectofmetabolismduetodiseasemaybe

 Decreasedenzymeactivityinliver

 Alteredhepaticbloodflow

 Hypoalbuminaemia(leadingtolowbloodbindingofdrugs)

iii. Hormonalimbalance:Higherlevelofonehormonemayinhibit

theactivityoffewenzymeswhileinducingthatofothers.

Adrenoloectomy,thyroidectomyandalloxan-induceddiabetes

rateofmetabolismreduces.

Physicochemicalpropertiesofthedrug

Molecularsizeandshape,pKa,acidity/basicity,lipophilicityand

stericandelectroniccharacteristicofadruginfluencein

interactionwiththeactivesiteofenzymeandthemetabolismto

whichitissubjectedto


