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FATTY ACID METABOLISM
 Dr. Aga Syed SameerCSIR Lecturer
 Department of Biochemistry,
 Medical College,
 Sher-I-Kashmir Institute of Medical Sciences,
 Bemina, Srinagar, Kashmir, 190018. India.
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Mitochondrial β oxidation consists of four steps:
 (1) Dehydrogenation: forming double bond
 (2) Addition of Water: to the resulting double bond,
 (3) Oxidation: of the β-Hydroxyacyl-CoA to a Ketone,
 and
 (4) Thiolytic cleavage: by Coenzyme A
 β-Oxidation
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β-Oxidation
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Decreased ability of tissues to use LCFA as
 metabolic fuel
 Results in accumulation of toxic amounts of free fatty
 acids and branched chain acyl groups in cells
 Deficiency may be due to:
 Liver disease: causing decreased synthesis of carnitine
 Malnutrition or due to strict vegetarian diet
 Increased demand by body due to pregnancy, trauma,
 burns or infection
 Hemodialysis which removes carnitine from blood
 Carnitine Deficiency
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Decreased or ceasing of mutase reaction of the
 odd chain FA oxidation
 Results in accumulation of toxic amounts of both
 propionate and methyl malonate which are then
 excreted in urine
 Vitamin B12 Deficiency
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Mainly occurs in yeasts and plants
 In mammals it only assists the mitochondrial β-
 Oxidation
 Its main function is to shorten the VLCFA (>22C)
 before they are sent to mitochondria for
 oxidation
 First reaction of the oxidation is catalyzed by Acyl
 CoA Oxidase
 The electrons are transferred to O2 to form H2O2
 Hence, this is less efficient by 2ATPS per 2C cycle
 Peroxisomal β-Oxidation
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A second important difference between mitochondrial
 and peroxisomal β oxidation in mammals is in the
 specificity for fatty acyl–CoAs;
 The peroxisomal system is much more active on very-
 long chain fatty acids such as hexacosanoic acid
 (26:0) and on branched-chain fatty acids such as
 phytanic acid and pristanic acid
 The inability of cells/patients to make peroxisomes
 leads to neurological disorder called as Zellweger
 syndrome; and therefore lack all the metabolism
 unique to that organelle
 Peroxisomal β-Oxidation
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It is one of the minor pathways of FA oxidation
 It is used for the oxidation of the FAs whose β-
 Oxidation is blocked by presence of Methyl Group
 at C2 of the FAs
 In this process Instead of dehydrogenation
 reaction; hydroxylation at Cα Carbon takes place
 by FA α-Hydroxylase
 The main end product of this oxidation is
 Propionyl CoA and Acetyl CoA
 Refsum’s disease, resulting from a genetic defect in
 phytanoyl-CoA hydroxylase, leads to very high blood
 levels of phytanic acid
 An inherited metabolic disorder that results in
 defective night vision, tremors, and other neurologic
 abnormalities
 α-Oxidation
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It is another minor pathways of FA oxidation
 It becomes important in cell if/when β oxidation
 is defective (because of mutation or a carnitine
 deficiency)
 Its preferred substrates are FAs of 10 or 12 C
 The enzymes unique to oxidation are located (in
 vertebrates) in the endoplasmic reticulum of
 liver and kidney. The main function of this
 oxidation is to add another carboxylic group to
 the ω-end of the FAs
 ω-Oxidation
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Cytochrome P-450, a
 monooxygenase enzyme that
 requires NADPH as a
 coenzyme and uses O2 as a
 substrate, places a hydroxyl
 group at the terminal carbon
 in the first reaction.
 The end procucts are
 Succinate and Adipic acid.
 ω-Oxidation
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Most of the acetyl-CoA produced by the oxidation
 of fatty acids in liver mitochondria undergoes
 further oxidation in the TCA cycle.
 Some of the acetyl-CoA is converted to three
 important metabolites: acetone, acetoacetate, and
 β-hydroxybutyrate.
 The process is known as ketogenesis, and these
 three metabolites are traditionally known as
 ketone bodies
 These three metabolites are synthesized primarily
 in the liver but are important sources of fuel and
 energy for many peripheral tissues, including
 brain, heart, and skeletal muscle
 Ketone Bodies
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The Ketone Bodies are important sources of
 energy because:
 Soluble in aqueous solution, hence need no carrier
 system for transport
 Produced in liver when Acetyl CoA present exceeds the
 oxidative capacity
 Used in proportion to their concentration in blood by
 extra hepatic tissues
 Ketone Bodies
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Ketone Bodies
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Questions?
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