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Metabolism of Lipids -

' CoA. Fatty acids having odd
number of carbon atoms form acetyl-CoA and Propionyl-CoA. The acetyl-CoA has been

amination with glutamic acid in
dised to CO, and H,0.

o-Oxidation of Fatty Acid’s

The alpha oxidation of long chain fatty acids

taxes place at the second or alpha position of the RCH,COOH

chain. The enzymes catalysing a-oxidation are Fatty acid
located in the endoplasmic reticul

um. It does not Monooxygenase

need CoA intermediates and does not produce 1Vit' C,Fe"
high energy phosphates. There occurs direct
hydroxylation of long chain fatty acid at the RCH(OH)COOH
a-carbon to produce o-hydroxy fatty acid which L-a-Hydroxy fatty acid
gets oxidatively decarboxylated to eliminate one NAD* -
carbon atom from the carboxyl and of the molecule + )] Dehydrogenase
(Fig. 13.3) NAD +H

Alpha oxidation is helpful in the oxidation
of fatty acids that are having a methyl groupon R—C—COOH
B-carbon which blocks B-oxidation. Phytanic acid, a-Keto fatty acid
derived from phytols, is present in plant foods, is
having a methy] group at B-carbon which blocks co, ,,{Decarboxylase
B-oxidation, Refsum’s disease : It is a disorder
because of genetic defect in the oxidation. The RCOOH

biochemical defect is the lack of a-hydroxylaqe (Fatty acid with 1 less carbon atom)
(Phytanic acid oxidase), consequently phytanic Fig. 13.3 : a-Oxidation of fatty acid.
acid accumulates in the blood and tissues, giving ,

rise to neurological and skeletal abnormalities.

Omega Oxidation of Fatty Acids

’ ion i ' bolism in some species of animals,
Omega Oxidation is a process of fatty acid n_zeta_ : ecie
an alfernagt‘i‘ve xpat:hway of bl;ta oxidation, of which involving the oxidation of the ®
carbon, the carbon most distant from the carboxyl group, of a fatty acid. The process is
Normally a minor catabolic pathway for medium-chain faﬁty acid (10-12 carbon atoms),
but becomes more important when B-oxidation is defective.

In vertebrates the enzymes for @ oxidation are located in the endophasmic reticulum

of liver ang kidney instead of mitochondria for P oxidation. The steps of the process are
a8 follows :




. —-\
. Reaction
Reaction Enzyme Description

type

O mixed 0
Hydroxy- mixed func The first step fur!ction
lation .tion oxidase introduces a 10O OH oxidase
hydroxyl group il n 1/2 ()2' . n OH
onto the w-carbon. fatty acid llilt(tiy Omega.
The oxygen for ydroxyacid
the group comes
from molecular
oxygen in a
complex reaction
that involves
cytochrome P450
and the electron
donor 0
Oxidation alcohol

The next step Q alcohol 0]
dehydroge- is the oxidation /NJI\ - dehydrogenase ENKOH
nase of the hydroxyl 4 O /’ "

fatty omega
group to an 4
aldehyde by hydroxyacid g
NAD.
Oxidation aldehyde The third step
dehydroge- is the oxidation 9

: O aldehyde
nase of the aldehyde Il dehydrogenase
group to a H—C »n OH

carboxylic acid fatty omega-aldoacid +
ADH
by NAD*. The Al Nag

A + H’
Product of this
step is a fatty 0

acid with a ; ﬁ) M
carboxyl group HC—C'L "1, OH

at each end. fatty aldehyde acid

After the three steps, either end of fatty acid can be
. atta e A. The
molecule can enter the mitochondrion and u ched to coenzym

3 i . o : ndergo B-oxidation. The final products after
successive oxidation include succinic acid, which can enter citric acid cycle, and adipic
acid. ’

NAD' NADH fatty omega acid

+

Conversion of Fats into Carbohydrates

. T
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oxaloacetate to form citrate involving _
the enzyme citrate synthetase. Then Fatty acid B-Oxidation » Acetyl CoA
citrate gets isomerised to isocitrate 0
by the enzyme aconitase. Now \
isocitrate may get converted to
malate through Kreb’s cycle Citrate
intermediate, thereby forming CO,. . )
However, in glyoxysomes, it gets ) )
cleaved primarily to succinate and
glyoxylate by the enzyme called Oxalacetate Isocitrate
isocitrase. Out of these, succinate k BOCEILE
may be involved in the synthesis of Gz)
sugars and amino acids by H,0, 0, /
interacting with some of the Kreb’s :
cycle intermediates and by the Succinate — Sugars etc.

reversal of glycolytic pathway. On (

v

) / Glyoxylat:e)
the other hand, the other product Malate Gv)
called glyoxylate may interact with \
another molecule of acetyl-CoA
thereby forming malate, in the
presence of enzyme, malate Fig. 13.4 : Glyoxylate cycle. Enzyme—() Citrate
synthetase. At a later stage, malate synthetase, (i) Aconitase, (iit) Isocitratase,
dehydrogenate brings about (iv) Malate synthetase, (v) Malate dehydrogenase
oxidation of malate to oxalacetate,
which may undergo another round of acylation to form citrate. The glyoxylate has been
depicted in Fig. 13.4. ' |

The overall result of glyoxylate cycle involves the convel_'siox_l of 2 moles (_)f the
synthesis of proteins and sugars. Had no cycle b.een operated, isocitrate formed in the
second step (Fig. 13.4) would have been converted into malate via succinate and fu;nargte
during which carbons are lost as CO,. In the glyoxylate cycle, thesg CO, yielding
reactions are not taking place and the 9 carbons of acetyl—CoA remain conserved.

Kreb cycle intermediates

Biosynthesis of Fat

Fats are synthesised from fatty acids and glycerol by the reversal of hydrolytic
Process,

L Biosynthesis of saturated fatty acids : It was believed for long that fatty
bmsynthesisywas it re{r ersal of the pathway of fatty acid d-egradatxo.n. However, several
Major points of difference between the degradation and biosynthesis of fatty acids are

90Wn. These are given as follows : _
(1) CoA-derivati ot act as the substrates of the enzymes in fatty acid
i, :s?svit:t,e:ns i:atdl acyl moieties are connected to an acyl carrier protein

i . Its prosthetic group is
(ACP). ACP molecular weight of 10,000 t
4'-ph<)>sphopanl::tsheaine and it thus resembles coenzyme A (Fig. 13.5).

(ii) In biosynthesis, the basic “adding unit” is malonyl-CoA but not acetyl-CoA.
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