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Fattyacidsareoxidizedmainlybyaprocesscalledβ-oxidation,inwhichtwocarbon

unitssequentiallyremovedbeginningfrom thecarboxylendofthefattyacidintheform

ofacetyl-CoA.Itiscalledβ-oxidationbecauseoxidationoffattyacidsoccursattheβ-

carbonatom.β-oxidationpathwayoccursinmitochondria.Itinvolvesfollowingthree

steps:

1.Activationoffattyacidtoacyl-CoA

2.TransferofacylCoAintomitochondriabycarnitinetransportsystem

3.Reactionsofβ-oxidationinmitochondria.

ActivationofFattyAcid

•Beforebeingcatabolized,freefattyacidsareconvertedtoanactiveform calledacyl-

CoA.It

occursinthecytosolinthepresenceofATP,coenzyme-A(CoA-SH)andtheenzymeacyl

-CoA

synthetasealsocalledthiokinase.Subsequentstepsofβ-oxidationoccurinthe

mitochondriaoftheliverandothertissuecells.

TransportofAcyl-CoAintoMitochondriabyCarnitineTransportSystem

Activationoffattyacidsoccurinthecytosol,whereas

theyareoxidizedinthemitochondrialmatrix.Themitochondrialinnermembraneis

impermeabletofattyacids.Soaspecialtransportmechanism isneeded.Activatedlong

chainfattyacidsarecarriedacrosstheinnermitochondrialmembranebycarnitine,(β-

hydroxyγ-trimethylammonium butyrate),formedfrom lysineandmethionineinliverand

kidney.Thisoccursinfoursteps

1.Theacylgroupofacyl-CoAistransferredtothecarnitinetoform acyl-carnitine.This

reactioniscatalyzedbycarnitineacyltransferase-I(CAT-I).whichislocatedonthe

cytosolicfaceoftheinnermitochondrialmembrane.

2.Acyl-carnitineisthentransportedacrosstheinnermitochondrialmembranebyan



enzymetranslocase.

3.TheacylgroupistransferredbacktoCoAinthemitochondrialmatrixbytheenzyme

carnitineacyltransferase-ll(CAT-II),locatedontheinsideoftheinnermitochondrial

membrane.

4.Acyl-CoAisreformedinthemitochondrialmatrixwithliberationofcarnitinewhichis

returnedtothecytosolicsidebythetranslocaseinexchangeforanincomingacyl-

carnitine.

Reactionsofβ-oxidationofFattyAcid

Afterthepenetrationoftheacyl-CoAintomitochondria,itundergoesβ-oxidation.

SequenceofReactionsofβ-oxidation

Asaturatedacyl-CoAisdegradedbyarepeatedsequenceoffourreactions

1.OxidationbyFAD

2.Hydration

3.OxidationbyNAD

4.Cleavage.

1.OxidationbyFAD:Thefirstreactionistheoxidationofacyl-CoAbyanacyl-CoA

dehydrogenasetogiveanΔ2-transenoyl-CoA(atransdoublebondbetweenC2andC3).

ThecoenzymeforthedehydrogenaseisFADwhichisconvertedtoFADH2.

2.Hydration:Thenextstepisthehydration(additionofwater)ofthedoublebond

betweenC2andC3byΔ2-enoyl-CoAhydratasetoform β-hydroxyacyl-CoA.3.Oxidation



byNAD:Theβ-hydroxyderivativeundergoessecondoxidationreactioncatalyzedbyβ-

hydroxyacyl-CoAdehydrogenasetoform β-ketoacylCoAandgeneratesNADH.

4.Cleavage:Finallyβ-ketoacyl-CoAissplitattheβ-carbonbythiolasetoyieldacetyl-

CoAandanacylCoAwhichisshorterbytwocarbonatomsthanthe

originalacyl-CoAthatunderwentoxidation.

Thenewacyl-CoA,containingtwocarbonslessthantheoriginal,re-enterstheβ-

oxidationpathwayatreactioncatalyzedbyacyl-CoAdehydrogenase.Theprocess

continuestillthefattyaciddegradedcompletelytoacetyl-CoA.

Acetyl-CoAcanbeoxidizedtoCO2andH2Oviacitricacidcycleinmitochondriaand

thusoxidationoffattyacidsiscompleted.

Carnitinetransportsystem where,CATI:Carnitineacyltransferase-l;CATII:Carnitine

acyltransferase-ll

Andalso,




