
PETERMMENYENEUSEN

18/MHS01/331

PHYSIOLOGY

BCH204

23/04/2020

Describethethreestagesofbetaoxidation.

Betaoxidationisametabolicprocesinvolvingmultiplestepsbywhichfattyacid

moleculesarebrokendowntoproduceenergy.Itconsistsinbreakingdownlong

fattyacidsthathavebeenconvertedtoacyl-CoAchainsintoprogressivelysmaller

fattyAcyl-CoAchains.Theoverallreactionforonecycleofbetaoxidationis:

Cn-acyl-CoA+FAD+NAD+H2O+CoA=>Cn-2-acyl-CoA+FADH2+

NADH+Ĥ++acetyl-CoA

Threestagesofbetaoxidation:

1)Dehydrogenation

2)Hydration

3)Oxidation

1)Dehydrogenation:Inthefirststage,acyl-CoAisoxidizedbytheenzymeacyl-

CoAdehydrogenase.Adoublebondisformedbetweenthesecondandthird

carbonsoftheacyl-CoAchainenteringthebetaoxidationcycle;theendproductof

thisreactionistrans-∆̂2-enoyl-CoA.ThisstepusesFADandproducesFADH2,

whichwillenterthecitricacidcycleandformATPtobeusedasenergy.

2)Hydration:Inthesecondstage,thedoublebondbetweenthesecondcarbonand

thethirdcarbonoftrans-∆̂2-enoyl-CoAishydrated,formingtheendproductL-



beta-hydroxyacyl-CoA,whichhasahydroxylgroupinthesecondcarbon,in

placeofthedoublebond.Thisreactioniscatalyzedbyanotherenzyme:enough

CoAhydratase.Thisstagerequireswater.Thereactionisstereospecificforming

onlytheLisomer.

3)Oxidation:InthisstagethehydroxylgroupincarbontwoofL-betahydroyacyl

CoAisoxidizedbyNAD+inareactionthatiscatalyzedby3-hydroxyacyl-CoA

dehydrogenase.Theendproductsarebeta-ketoacylCoAandNADH+H.NADH

willenterthecitricacidcycleandproduceATPthatwillbeusedasenergy.


