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Discussindetailsthefactoraffectingdrugmetabolism

ANSWER

Metabolismisabiotransformationorchemicalalterationofadrugtoothermolecularspecies

usuallycalledthemetabolites.

FACTORSAFFECTINGMETABOLISM

Anumberoffactorsmayinfluencethemetabolicrateofdrug.Someofthemare:

1.CHEMICALFACTOR

a.Enzymeinduction-thephenomenomofincreaseddrugmetabolizingabilityofenzymeby

severaldrugsandchemicalsiscalledasenzymeinductionandtheagentswhichbrings

aboutsuchaneffectarecalledenzymeinducers.

Mechanisimofenzymeinduction:

 Increaseinbothliversizeandliverbloodflow

 Increaseinbothtotalandmicrosomalproteincontent

 Increasedstabilityofenzyme

 Decreaseddegradationofcytochromep-450

 Proliferationofsmoothendoplasmicreticulum

Theconsequencesinclude:

 Decreaseinpharmacologicalactivityofdrugs

 Increasedactivitywherethemetabolitesareactive

 Alteredphysiologicalstatusduetoenhancedmetabolismofendogenous

compoundssuchashormones

Someexamplesofdruginductionare:

ORALSTEROIDS CYP3A4 INACTIVE,EXCRETED

RIFAMPIN



b.Enzymeinhibition-Adecreaseinthedrugmetabolizingabilityofanenzymeiscalledas

enzymeinhibiton.Theprocessofinhibitionmaybedirectorindirect.

1.DirectInhibition:Itmayresultfrominteractionattheenzymaticsite.Thenetoutcome

beingachangeinenzymeactivity.

2.IndirectInhibition:itscausedbyoneofthefollowingmechanism

i. Repression

ii. Alteredphysiology

NOTE:enzymeinhibitionismoreimportantclinicallythanenzymeinductionespecially

fordrugswithnarrowtherapeuticindex.E.g:anticoagulants,antiepileptics,

hypoglycemiase.t.c

c.Enviromentalchemicals-severalenvironmentalagentsinfluencethedrugmetabolizing

abilityofenzyme.Forexample:

i. halogenatedpesticidessuchasDDTandpolycyclicaromatichydrocarbons

containednincigarettesmokehaveenzymeinductioneffect.

ii. Organophosphateinsecticidesandheavymetalssuchasmercury,nickel,cobalt

andarsenicinhibitdrugmetabolizingabilityenzyme.

iii. Otherenvironmentalfactorsthatmayinfluencedrugmetabolismare

temperature,altitude,pressure,atmospheree.t.c

2.BIOLOGICALFACTORS

a.age:thedrugmetabolicrateinthedifferentagegroupdiffersmainlyduetovr=ariationinthe

enzymecontent,enzymeactivityandhamodynamics.

>inneonates(upto2months)andinfants(2monthsto1year),themicrosomalenzyme

systemisnotfullydeveloped.somanydrugsaremetabolizedslowly.

>children(1yearand12years)metabolizeseveraldrugsmuchmorerapidlythanadults

astherateofmetabolismreachesamaximumsomewherebetween6monthsand12years.As

aresulttherequirelargemg/kgdoseincomparisontoadults.

>inelderlypersons,theliversizeisreduced,themicrosomalenzymeactivityis

decreasedandhepaticbloodflowalsodeclinesasaresultofreducedcardiacoutput,allof

whichcontributestodcreasedmetabolismofdrugs.

b.diet:Theenzymecontentandactivityisalteredbyanumberofdietarycomponents.Generally

>lowproteindietdecreaseandhighproteindietincreasethedrugmetabolizingabilityas

enzymesynthesisispromotedbyproteindietandalsoraisethelevelofaminoacidsfor

conjugationwithdrugs.



>fatfreedietdepressescytochromeP-450levelssincephospholipids,whichareimportant

componentsofmicrosomebecomedeficient.

>grapefruitinhibitsmetabolismofmanydrugsandimprovetheiroralbioavailability

>dietarydeficiencyofvitaminslikevitaminA,B2,B3,CandEandmineralssuchasFe,Ca,Mg,

Znretardthemetabolicactivityofenzymes.

>starvationresultsindecreasedamountofglucuronidesformedthanundernormalcondition

c.sexdifference:Sincevariationbetweenmaleandfemaleareobservedfollowingpuberty.So,

sexrelateddifferencesintherateofmetabolismmaybeduetosexhormones.Suchsex

differencesarewidelystudiedinratswheremaleratshavegreaterdrugmetabolizingcapacity,

inhumans,womenmetabolizebenzodiazepinesslowlythanmen.Severalstudieshaveshown

thatwomenoncontraceptivespillsmetabolizeanumber0fdrugsataslowrate.

d.speciesdifference:speciesdifferencehavebeenobservedinbothphaseIandphaseII

reaction,bothqualitativeandquantitativevariationsintheenzymeandtheiractivityhavebeen

observed.Qualitativedifferencesamongspeciesgenerallyresultfromthepresenseorabsence

ofspecificenzymeinthosespecies.Quantitativedifferencesresultfromvariationinthe

amountoflocalizationofenzymes,theamountofnaturalinhibitorsandthecompetitionof

enzymesforspecificsubstrate

e.straindifference:straindifferencesisundertwoheadingswhicharethefollowing:

I.PHARMACOGENETICS:Astudyofinter-subjectvariabilityindrugresponseiscalled

pharmacogenetics.Theinter-subjectvariationsinmetabolismmayeitherbemonogenticallyor

polygeneticallycontrolled.Apolygeneticcontrolisobservedintwins.

II.ETHNICVARIATION:Differencesobservedinthemetabolismofdrugamongdifferentraces

arecalledethnicvariations,suchvariationsmaybemonophobicorpolyphobic.Example

approximatelyequalpercentofslowandrapidacetylatorsarefoundamongwhitesandblacks

whereastheslowacetylatorsdominateJapaneseandEskimopopulations

f.alteredphysiologicalfactors:

I. PREGNANCY:Pregnancyisknowntoaffecthepticdrugmetabolis.Physiological

changesduringpregnancyareprobablyrresponsibleforthereportedalterationin

drugmetabolism.Theseincludeelevatedconcentrationsofvarioushormonessuch

asestrogen,progesterones,placentalgrowthhormonesandprolactin.Forexample:

inwomen,metabolismofpromazineandpathidineinreducedduringpregnancy.

II. DISEASESSTATES:Therearemanydiseasesstatesthataffectthemetabolismof

drugs.Someofthemarecirrhosisofliver,alcoholicliverdiseases,cholestatic

jaundice,diabetesmellitus,acromegaly,malaria,variousbacteriaandviralinfection

infection,e.t.c.itcanbeseenthatmajoreffectsareseeninthediseasesaffecting

liverasliverisquantitativelytheimportantsiteformetabolism.Thepossiblecause

intheeffectofmetabolismduetodiseasesmaybe:



 Decreasedenzymeactivityinliver

 Alteredhepaticbloodflow

 Hypoalbuminaemia(leadingtolowerplasmabindingofdrugs).

III. HORMONALIMBALANCE:higherlevelonehormonemayinhibitstheactivityoffew

enzymeswhileinducingthatofothers.Adrenolectomy,thyroidectomyandaloxan-

induceddiabetesinanimalsshowedimpairmentintheenzymeactivitywith

subsequentfallintherateofmetabolism.Asimilareffectwasalsoobservedinthe

pituitarygrowthhormoneandstressrelatedchangesinACTHlevels.

3.PHYSIOCHEMICALPROPERTIESOFTHEDRUG

MolecularsizeandshapepKa,acidity/basicity,lipophilicityandstericandelectronic

characteristicsofadruginfluenceininteractionwiththeactivesizeofenzymeandthe

metabolismtowhichitissubjected.Howeversuchasinterrelationshipisnotclearly

understood

CONCLUSION

Thetherapeuticefficacy,toxicity,andbiologicalhalflifeofadruggreatlydependsonthe

metabolismofthedrugandanumberoffactorsaffectthemetabolismofthedrug.Hence

variousfactorsaffectingdrugmetabolismmusteconsideredduringadministrationand

alsoinproperdosingofanydrugtothepatients.


