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Energy Yield from FA Oxidation (cont.)

» Oxidation of C 16 FATTY ACID

—7 FADH, = 14 ATP
—7 NADH = 21 ATP
— 8 Acetyl COA = 96 ATP

« Activation of the Acid consumes 2 ATP
* Net 129 ATP mole per mole of C16 Fatty Acid




Carnitine

I
HSC—ITJ:CHQ—(_'?H—CHQ—C—OH
CH, OH
Carnitine

* Qther functions:

- Export of branched chain acyl groups from
mitochondria

-Excretion of acyl groups that cannot be
metabolized in the body

Carnitine Deficiencies

» Secondary deficiencies:
Liver disease, malnutrition, trequirements

» Congenital Deficiencies:
| Enzyme, | uptake, | tubular reabsorption

| Ability to use FA as a fuel

« Accumulation of F.A and
branched Acyl groups in cells




Oxidation of unsaturated F.A: Oleic Acid

CH3 = (CH,),-CH = CH (CH,),-CO~CoA
18:cis A°

\3 rounds of B oxidation
3 Acetyl CoA

CH3 - (CH,),-CH = CH CH,-CO~CoA
12:cis A3

isomerase

12:trans A?

Oxidation of Unsaturated F.A: Linoleic Acid

18:A%12
3 Cycles of B oxidation l
!
l 3 Acetyl CoA
12:A36
Isomerase l
12:A26

I\ Acetyl CoA

CH;-(CH,),-CH=CH-CH,-CH,-CO-CoA (10:A%)
Dehydrogenase !

CHa-(CH,),-CH=CH-CH=CH-CO-CoA

Reductase l
CH;-(CH,),-CH-CH=CH-CH-CO-CoA




Oxidation of FA with odd number of
carbons

Six Cycles of B oxidation

!

O
Il

CH;-CH,-C~CoA + 6 Acetyl CoA

Propionyl CoA

(@]
L
CH3CHL,C - CoA
Propionyl CoA
CO->

"

ADP + P;

(I.?OO_
H —(;‘,— CHg
C-CoA
5
D- Methylmalonyl CoA

Methylmalonly CoA
racemase

A4
L-Methylmalonyl CoA

Coenzyme form
of vitamin B,

(Deoxyadenosyl
N cobalamin)

CcOoOo™
H>C-CH,
C-CoA
huf

77—

Methylmalonyl CoA
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Oxidation of Very Long Chain Fatty Acid in Peroxisomes:
E: FAD Containing Oxidase

o Oxidation of Fatty Acids
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Ketone Bodies

Spontaneous 3-Hydroxybutyrate
dehydrogenase
NADH
+ HT
CO,
NAD™
Tt h W
CH; - C —-CHj; CH3—(F—CH2—C—O_
OH
Acetone 3-Hydroxybutyrate

Ketone Bodies

» Synthesis:
In Liver
* Precursor:
Acetyl CoA
« At high rate during:
-Fasting
- Uncontrolled Diabetes Mellitus
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Fatty acyl CoA

Acetoacetyl CoA
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CH3;C - CoA
HMG CoA Acetyl CoA
synthase
CoA
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CH,
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HMG CoA lyase 9
CH3;C - CoA
Acetyl CoA

S |
CH3C - CHy- C - O™

Acetoacetate

Net Reaction ?7?

2 Acetyl CoA —

Acetoacetate + 2 CoA

Net Reaction

2 Acetyl CoA — Acetoacetate + 2 CoA

Advantage (Purpose) ?

- For the liver
- For the tissues




Palmitic Acid
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Ketoacidosis




