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*StagesofBetaoxidationofFattyAcids.

Fattyacidsinthebodyaremostlyoxidizedbybetaoxidation.Betaoxidationmaybedefinedas

theoxidationofFattyacidsonthebetacarbonatom.Thisresultsinthesequentialremovalofa

twocarbonfragment,acetyl-coA.

Fattyacidoxidationoccursinthreestages.

I.Activationoffattyacidsoccurringinthecytosol

II.Transportoffattyacidsintomitochondria

III.Betaoxidationproperinthemitochondrialmatrix.

A.Fattyacidactivation.

FattyacidsareactivatedtoacylcoAbythiokinasesoracylcoAsunthetases.Thereaction

occursintwostepsandrequiredenergy(ATP),coenzymeAandmagnesium.Fattyacidreacts

withATPtoform acyladenylatewhichthencombineswithcoenzymeAtoproduceacylcoA.In

theactivation,twohighenergyphosphatesareutilizedsinceATPisconvertedtopyrophosphate.

Theimmediateeliminationofpyrophosphatemakesthisreactiontotallyirreversible.

B.TransportofacylcoAintomitochondria.

Theinnermitochondrialmembraneisimpermeabletofattyacids.Aspecializedcarnitinecarrier

system functionstotransportactivatedfattyacidsfrom cytosoltothemitochondria.This

occursinfoursteps.

1.AcylgroupofcoAistransferredtocarnitine,catalysedbycarnitineacyltransferaseI(present

ontheoutersurfaceofinnermitochondrialmembrane).

2.Theacyl-carnitineistransportedacrossthemembranetothemitochondrialmatrixbya

specificprotein.

3.CarnitineacyltransferaseII(foundontheinnersurfaceofinnermitochondrialmembrane)

convertsacylcarnitinetoacyl-coA.

4.Thecarnitinereleasedreturnstocytosolforreuse.

ThecoenzymeAusedforactivationisdifferentfrom theonethatfinallycombineswithfatty

acidinthemitochondriatoform acyl-coA.Therefore,thecellhasseparatepoolsofcytosolicand



mitochondrialcoenzymeA.

C.Betaoxidationproper.

Eachcycleofbetaoxidation,liberatingatwocarbonunitacetyl-coAoccursinasequenceof

fourreactions.

1.Oxidation.

AcylcoAundergoesdehydrogenationbyanFAD-dependentflavoenzyme,acylcoA

dehydrogenase.

2.Hydration

EnoylcoAhydratasebringsaboutthehydrationofthedoublebondtoform betahydroxyacyl

coA.

3.Oxidation

BetahydroxyacylcoAdehydrogenasecatalysesthesecondoxidationandgeneratesNADH.The

productformedisbetaketoacylcoA

4.Cleavage

Thefinalreactioninbetaoxidationistheliberationofatwocarbonfragment,acetylcoAfrom

acylcoA.ThisoccursbyathiolyticcleavagecatalysedbybetaketoacylcoAthiolase.

ThenewacylcoA,containingtwocarbonlessthantheoriginal,reentersthebetaoxidationcycle.

Thisprocesscontinuestillthefattyacidiscompletelyoxidized.
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