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Catabolism of Lipids
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Fig. 21-1, p.569
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Fig. 21-4, p.570
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Energetics of fatty acid

Palmitic acid + CoA + ATP ---->
Palmytoyl CoA + AMP + 2Pi (2ATP &~ %

Palmitoyl CoA + 7CoA + 7FAD + 7NAD---->
8 Acetyl CoA + 7TFADH2 + 7NADH2

S ATP=8x12+7x2+7x3=131-2ATP
=129 ATP




Energetics of fatty acid

The Balance Sheet for Oxidation of One Molecule of Stearic Acid
Reaction NADH Molecules FADH, Molecules ATP Molecules
1. Stearic acid — Stearyl-CoA (activation step) =2
2. Stearyl-CoA — 9 acetyl-CoA (8 cycles of B-oxidation) +8 +8
3. 9 Acetyl-CoA — 18 CO, (citric acid cycle); GDP — GTP (9 molecules) +27 +9 +9
4. Reoxidation of NADH from B-oxidation cycle -8 +20
5. Reoxidation of NADH from citric acid cycle =21 +67.5
6. Reoxidation of FADH, from B-oxidation cycle -8 +12
7. Reoxidation of FADH, from citric acid cycle s =9 +135
0 0 +120
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Table 21-1, p.575
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The catabolism of some amino acids also
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HEM 2UHO NS &

If you drink lots of fluids, your kidney will
fulsh out the ketones in the urine to adjust
body pH. You lose weight very efficiently
at this point because you are literally
putting excess calories “ down the drain”.
The water in “Dr Stillman’s Water diet” was

there for a reason.
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Fatty acid synthetase (FAS)
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Fatty acid synthetase (FAS)

malonyl CoA transferase (MT)
Ketoacyl ACP synthase (KS)
ketoacyl ACP reductase (KR)
hydroxyacyl ACP dehydratase (
enoyl ACP reductase (ER)

acyl transferase (AT)

acyl carrier protein (ACP)

D)
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Al &t & eF & equation

« acetyl-CoA + 7 malonyl-CoA + 14 NADPH -

palmitate + 7 CO, + 8 HSCoA + 14 NADP* + 14
H*+ 6 H,0O

« 7/ acetyl-CoA+7ATP+7CO,+7H,0=>
7/ malonyl-CoA + 7 H+ + 7 ADP + 7 Pi

« 8citrate + 8 ATP + 8 HSCoA -
8 acetyl-CoA + 8 oxaloacetate + 8 ADP + 8 Pi




NADPHZS2| source

* The pentose phosphate cycle is a major
source of NADPH.

Matrix e sl Cytosol

membrane membrane

Citrate —5 * Citrate CoA

« malate2 + NADP+ l:\LPp+p,
RSN ATP-citrate
9 pyruvate + C02 + N AD P H \ citrate ihse t Acetyl-CoA

/ synthase
Acetyl-CoA

Oxaloacetate

Oxaloacetate
NADH

malate
dehydrogenase

ADP + P,
\ Malate

NAD'

/ pyruvate NADP'
ATQ carboxylase e
co, enzyme @
Co,

Pyruvate ‘—3 Pyruvate

copyright 1996 M.W King




Ao efdat ot & 2| Hlw

Table 21.2

A Comparison of Fatty Acid Degradation and Biosynthesis

Degradation Biosynthesis

1. Product is acetyl-CoA Precursor is acetyl-CoA

2. Malonyl-CoA is not involved; no requirement for biotin Malonyl-CoA is source of two-carbon units; biotin required

3. Oxidative process; requires NAD™ and FAD and produces ATP Reductive process; requires NADPH and ATP

4. Fauy acids form thioesters with CoA-SH Fatty acids form thioesters with acyl carrier proteins (ACP-SH)

5. Starts at carboxyl end (CH,CO,—) Starts at methyl end (CH,CH,—)

6. Occurs in the mitochondrial matrix, with no ordered aggregate Occurs in the cytosol, catalyzed by an ordered multienzyme
of enzymes complex

7. B-Hydroxyacyl intermediates have the L configuration B-Hydroxyacyl intermediates have the b configuration

© 2006 Brooks/Cole - Thomson

Table 21-2, p.586
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Fig. 21-15b, p.583
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* desaturase
« cytochrome b5 reductase
« cytochrome b5
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W6 family-- linoleic acid (C18:2, 9,12)
arachidonic acid (C20:4, 5,8,11,14)
W3 family-- linolenic acid (C18:3, 9,12,15)
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fatty-acid metabolismJt 2HLULI= & A

_ _ Endoplasmic reticulum (ER)
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(Catabolism by B-oxidation, introduction of double bonds)
some chain lengthening)

Nucleus

Cell membrane
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Acetyl CoA Carboxylase

- A new target in the fight against obesity
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The synthesis of steroid hormones from cholesterol
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Table 21.3

Major Classes of Lipoproteins
in Human Plasma

Lipoprotein class Density (g mL—1)
Chylomicrons =0.95

VIL.DL. 0.95—1.006
IDDI. 1.006—1.019
L.DL. 1.019—-1.063
HDI. 1.063—1.210
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Fig. 21-31, p.599



The fate of cholesterol in the cell
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Fig. 21-32, p.600
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