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Lipid nomenclature

Fatty acids
triacylglycerols: know structure
Phospholipids
waxes .
sphingolipids
Glycosphingolipids
Isoprenoids
Steriods
Nomenclature

saturated: palmitate, stearate,
no double bonds ‘ = o
unsaturated: palmitoleate, L o e o auinmo
Oleate: double bond at cis 9 . O ) .

position | ‘_
polyunsaturated s e D b cwsoroowoe
Melting points: saturated vs DL e LRI D ccsmcowese
unsaturated

Glycerophospholipids

|
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sphatidy - Phosphatidy| Phosphatidyl- Phosphatidyl Other thi
iinolamines serines 7

Other
cholines = indsiwls phesphiolipids glycosphingolipids

Phospholipids Glycosphingolipids

TUPAC name point, °C Molecular formula



Oxidation of Fatty acids

Know equation for palmitate:
C16H320 + 02 ---> CO2 +
H20

Comparison of glucose with
palmitate for ATP production
and energy yield

Mobilization of
Triacylglycerols from
adipose tissue

— hormonal control: glucagon,
epinephrine

— lipases

— transport by lipoproteins

— fate of glycerol

transport into cytoplasm of
cell




Digestion of lipid in diet

LUMEN MUCOSAL CELL

Triacylglycerides Other lipids
5 and proteins
o ¥ H,0
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f Lipase Lipase System
=, ChoW - CHOH Fatty acid
Triacylglyceride Diacylglycerid Monoacylglycerol +

Triacylglycerides

Triacylglycerols from diet
broken down in small intestine
lipases

bile salts

transport to adipose tissue



Mobilization of Triacylglycerols

— hormonal control of
lipolysis: glucagon,

ep I n ep h rl n e am Hormone Adenylate
I . receptor 5 C‘fd ase
— lipases ﬁﬂ G
— transport by W) == |
lipoproteins 'S - fﬁ;’;m,
— transport into roio i
II /_\ _y Diacylglycerol
cytoplasm of ce (i) (i
— Insulin inhibits ® \iacyiglycerol

lipolysis



Breakdown of triacylglycerides
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3-oxidation

* OCcCurs in

mitochondria T e e S e
. uses FAD and NAD o Qe ) =
* produces acetyl CoA



acyl CoA synthetase

» two step reaction
« ATP + FA ---> AMP-FA
« AMP-FA + CoASH ------ > FA-CoA + AMP

0 0

‘. + ATP J\ + PP (1)
R0 R AMP
Fatty acid Acyl adenylate
0 0]
/J\ + HS—CoA )J\ _CoA + AMP (2)

R AMP R S
Acyl CoA



Transport into mitochondria

« Carnitine shuttle oS
« CAT I/l
 Translocase reaction




Acyl CoA
dehydrogenase

enoyl-CoA hydratase
L-hydroxyacyl
dehydrogenase
ketoacyl-CoA thiolase

Repeat steps

[3-oxidation
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Summary of Reactions

TABLE 22.1 Principal reactions in fatty acid oxidation
Step Reaction Enzyme
1 Fatty acid + CoA + ATP —— Acyl CoA synthetase [also called fatty acid thiokinase
acyl CoA + AMP + PP, and fatty acid:CoA ligase (AMP)]
2 Carnitine + acyl CoA —= acyl carmitine + CoA Carnitine acyltransferase (also called carnitine
palmitoyl transferase)
3 Acyl CoA + E-FAD — Acyl CoA dehydrogenases (several isozymes having
trans-AZ-enoyl CoA + E-FADH, different chain-length specificity)
4 trans-A‘-Enoyl CoA + H,O) — Enoyl CoA hydratase (also called crotonase or
L-3-hydroxyacyl CoA 3-hydroxyacyl CoA hydrolyase)
3 L-3-Hydroxyacyl CoA + NAD — L-3-Hydroxyacyl CoA dehydrogenase
3-ketoacyl CoA+ NADH + H”
3 3-Ketoacyl CoA + CoA = 3-Ketothiclase {(also called thiclase)
acetyl CoA + acyl CoA (shortened by C,)




Energy production

« NADH and FADH
from B-oxidation

« TCA cycle from acetyl
CoA

* Total netyield is
minus 2 ATP from

activation

Table 18-1 The Yields of ATP in the Oxidative Steps during Oxidation of One
Molecule of Palmitoyl-CoA to CO, + H,0

NAD-linked FAD-linked

steps steps ATP

Acyl-CoA dehydrogenase 7 14
3-Hydroxyacyl-CoA dehydrogenase 7 21
[socitrate dehydrogenase 8 24
a-Ketoglutarate dehydrogenase 8 24
Succinyl-CoA synthetaset” 8
Succinate dehydrogenase 8 16
Malate dehydrogenase 8 24
Total ATP formed 131

t Assuming that the GTP formed reacts with ADP ta vield ATP,

Palmitovl-S-CoA + 230, + 131P; + 131ADP —
CoA-SH + 131ATP + 16C0, + 146H,0



Oxidation of Unsaturated Fatty
acids
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Oxidation of odd chain fatty acids
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Ketone Bodies

Acetoacetate
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Plasma level (mM)
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Ketone bodies and diabetes

- Ketone
bodies

Fatty

acids

I I
2 4 6 8

Days of starvation

Table 16—2 Ketone body accumulation in "
diabetic ketosis weied

Urinary Blood
excretion concentration
(mg/24 h) (mg/100 mL)

Normal =125 <3
Extreme ketosis 5,000 90
{untreated diabetic)




