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QUESTION:Discuss,indetail,thefactorsaffectingdrugmetabolism.

ANSWER:Drugmetabolism inbodyistoallowforbiotransformationofsuchdrugs

whicharenon-polarintopolarcompoundormetabolitesandtoexcretethedrugor

xenobiotics.Drugmetabolism occursintwophaseswhicharephaseIandphaseII

whichareknownasthefunctionalizationandconjugationreactionsrespectively.

FACTORSAFFFECTINGDRUGMETABOLISM

Wehavethei)internalfactorsandii)externalfactors

1.Internalfactors:Wehaveinternalfactorssuchasspecies,age,sex,geneticmake

-up,diseasesandhormones.Allthesefactorsaffectthexenobiotic-metabolizing

enzymes.

a)Species:Activitiesoftheseenzymesdifferamongspeciessuchasactionof

hexbarbitoneonmouse,rat,dogandman.Hexobarbitoneisadrugfor

inducingsleep.Asthetableshowsbelow,weseethateachspecieshasits

ownsleepingtime,half-lifeandmetabolism units.Thisjustshowsthathow

differentspeciesbreakdowndrugsorxenobioticsaredifferent.

Species Sleeping

time(min)

Hexobarbitonet1/2 Hbt

metabolism(units)

Mouse 12±8 19±7 16.6

Rat 90±15 140±54 3.7

Dog 315±105 260±20 1

Man ≈360 ?



b)Age:Somedrugsmetabolizefasterduetoagedifference.Drugmetabolic

rateindifferentagegroupdiffersmainlyduetovariationsinenzymecontent,

enzymeactivityandhaemodynamics.Foranadult,youtaketwotabletsof

paracetamolbutforachildorbaby,youhavetobreakdownatabletintothe

lowestpointthatthedoctororpharmacologistthinksisadvisableforthe

babytouse.Thisisbecausetherateatwhichadultsmetabolizeparacetamol

ishigherthanthatofachild.Neonateshavelowmicrosomalenzymes.

Elderlyhavereducedhepaticflow.

c)Sex:In1932,NicholasandBarondiscoveredthathalfoftotalhexobarbitone

giventomalemiceisgiventofemalemice.Maleshavealargerdrug

metabolism capacitythanfemales.Somedifferencesmaybeduetosex

hormones.

d)Diseases:Diseasesuchascirrhosisofthelivercanaffecttheactivitiesof

drug-metabolizingenzymes.Peoplewithdiseases,mainlyliverdiseasesmay

haveahardtimebreakingdownxenobioticsasitismetabolizedintheliver.It

leadstodecreaseindrugmetabolism.Thyroiddisease:hyperthyroidincrease

metabolism andhypothyroiddecreasemetabolism.Cardiacdiseasecanslow

bloodflowtoliverandthereforedecreasemetabolism.

e)Hormones:wehavesomethatinduceorinhibitdrugmetabolism.For

example,testosteroneandestrogenplayaleadingroleinmetabolism.For

example,steroidhormonesinteractwithdrug-metabolizingenzyme.

f) Genetics/strain:Genderandracedifferencesinenzymeactivitycanaffect

drugmetabolism.Thedifferencethatcanbeusedisintherateofacetylation.

RapidacetylatorshavemorehepaticacetylN-transferasethantheslow

acetylators.90%ofEskimosarerapidacetylators.Egyptiansand

mediterraneansareslowacetylators.70%ofmiddle-easternpopulations,50%

ofCaucasiansand25%ofAsiansareslowacetylators.Therateofacetylation

isclinicallyimportantintermsoftherapeuticresponseandtoxicity.Also,

geneticfactorsalsoaffecttherateofoxidation.

2.Externalfactors:wehavedietandenvironment.

a)Diet:enzymecontentandactivityisalteredbyanumberofdietary



components.

 Lowproteindietdecreasesandhighproteindietincreasesdrug

metabolizingactivity.

 Fatfreedietdepressescytochromep-450levelssincephospholipids

whichareimportantcomponentsofmicrosomesbecomedeficient.

 Grapefruitinhibitsmetabolism ofmanydrugsandimprovetheiroral

bioavailability.

 DietarydeficiencyofvitaminslikevitaminA,B2,B3,CandEand

mineralssuchasFe,Ca,MgandZnretardthemetabolicactivitiesof

enzymes.

 Exposuretootherdrugsparticularlyalcoholalsoaffectmetabolism of

certaindrugs.

b)Environment:therearesomeenvironmentalchemicalsthataffect

metabolism.

 HalogenatedpesticidessuchasDDTandpolycyticaromatic

hydrocarbonscontainedincigarettesmokehaveenzymeinduction

effect.

 Organophosphateinsecticidesandheavymetalssuchasmercury,

nickel,cobaltandarsenicinhibitdrugmetabolizingabilityofenzymes.

 Xanthinesandflavonesinfood

 Otherenvironmentalfactorsthatmayalsoinfluencedrugmetabolism

aretemperature,altitude,pressure,atmospheree.t.c.


