Lipidmetabolism

Biochemistry kapitel 22
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INSULIN — uppbyggnad — 6kade energilager

GLUKAGON och ADRENALIN — nedbrytning — minskade energilager



Vid brist pa energi stalls metabolismen om sa att energitillforsel till CNS prioriteras
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Energireserv hos 70 kg man:

TAG 100 000 kcal (ca 11 kg)
Protein 25 000 kcal
Glycogen 600 kcal
Glucos 40 kcal

Total oxidation av fettsyra — ca 9 kcal/g
Total oxidation av kolhydrat — ca 4 kcal/g
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FRIA FETTSYROR

Langa kedjor av CH, med en karboxylsyra (COOH) i anden
CH3(CH;),COOH
Storlek C16-C24

Oftast jamnt antal kolatomer

Méattade = inga dubbelbindningar
Omaéttade = en eller flera dubbelbindningar
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Fria fettsyror: namngivning
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Fria fettsyrorna transporteras bundna till ALBUMIN i blodbanan.

Albumin kan inte passera blod-hjarn-barridren sa fria fettsyror fran
adipocyter i periferin kan ej direkt transporteras till CNS
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Activation step

The first phase of this process is conversion of
the fatty acid into a fatty acyl CoA.

This activation step requires energy - 2 ATP.

0 CoA-SH
; o i
R-CH.-CH,-C-OH =i R-CH,-CH,-C-5-CoA
Cy
fatty ATP AMP +PP, fatty
acid acyl CoA

The fatty acid acyl then enters a mitochondria
for further degradation.
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Fatty acid degradation

B-oxidation

Fatty acids are recycled through the same five
step process.

Two carbons are removed each time.
An acetyl CoA is produced with each pass.

Acetyl CoA then goes on to the citric acid
cycle for energy production.
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AcetylCoA metaboliseras via citronsyracykeln (AcetylCoA + oxaloacetat —
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Example - stearic acid
18 carbon fatty acid

Step ATP/Unit Total ATP
Activation step | >
9 acetyl CoA 12 50
8 FADH, > Y



FASTING or DIABETES BLOOD
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Active pathways:

. Fatty acid oxidation, Chapter 22

. Formation of ketone bodies, Chapter 22
. Gluconeogenesis, Chapter 16

. Ketone bodies — acetyl CoA, Chapter 22
Citric acid cycle, Chapter 17

Oxidative phosphorylation, Chapter 18

oOunhWN=

Figure 22.22
Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company

\

FAT CELL

Glycerol ﬁ: Triacyl-
§ Fatty acids4” B
Glycerol
Fatty acids
HEART-MUSCLE CELL
RENAL-CORTEX CELL
BRAIN CELL DURING STARVATION
4 N
\\{éKetone bodies
Acetyl CoA —
=
(@)e
L Mo, ==




CH, —4 H,C p-3-Hydroxy-
®

CoA
S/ s< + H,0 - S W jo .
\ con SO s/ \c —o0 & 2)\" HaC
i # cé oA\ 3 H3C\ W \Q ==
CoA 5\ \ / /C=0 CH; /C=0 @ o/" -
C _HyC
/CoA HzC\ @ /c\ e butyrate
s c=—o0 Mg OM o/"' ’ HsC
\ c/ \
= C—
/

c¢—0 Ha \g—o
CH, o - HC
Acetoacetyl CoA 3-Hydroxy-3-methyl- Acetoacetate Acetone
glutaryl CoA
Figure 22.21

Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company



Acetoacetate

Succinyl CoA

CoA
transferase

Succinate

Y
Acetoacetyl CoA

CoA
Thiolase /
72

2 Acetyl CoA




Glucose

\
X _ /
Glucose /\ e/t
X
4
1.0AA level drops. o
I 2.CAC slows. I‘ /
A 3.Free fatty acids are ¥
- released.
LIVER
4. Ketone bodies form. ADIPOSE TISSUE
5.Blood pH drops.
6.Coma and death result.
Figure 22.24

Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company



Production of fatty acids

Food is not our only source of fat.

All organisms can synthesize fatty acids for
long term energy storage and use in
membrane structures.

In humans, excess acetyl CoA is converted to
fatty acid esters.

Synthesis of fatty acids is similar to their
degradation.



Steg 1: AcetylCoA carboxylas

0
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Reglering av fettsyrasyntesen = reglering av
AcetylCoA carboxylasets aktivitet

AcetylCoA carboxylas aktiveras av:
Insulin
Citrat

AcetylCoA carboxylas inhiberas av:
Glukagon

Adrenalin

AMP

PalmitoylCoA
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Phosphopantetheine

Acyl carrier protein Coenzyme A

Figure 22.25
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(':l) 0
The 4
(o] C

H

c\s _ AP Malonyl ACP

Condensation
ACP + CO,

A NP Acetoacetyl ACP

p-3-Hydroxbutyryl ACP

Dehydration

/c\c /c\S _~AcP Crotonyl ACP
g
NADPH

HsC

Reduction
NADP*
0
£ ﬂ ACP
Hsc/c\c/ W
H2
Figure 22.26

Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company

Butyryl ACP



MITOCHONDRION CYTOPLASM

Acetyl CoA Acetyl CoA
Citrate > Citrate
Oxaloacetate
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DUBBELBINDNINGAR ("OMATTNAD”) skapas i ERs MIKROSOMALA SYSTEM
med hjalp av DESATURASER

Hos manniska kan dock inte dubbelbindningar inféras bortanfér C9 — darfor ar

sadana fettsyror ESSENTIELLA

H* + NADH E-FAD D C Fe2* > C Fe3* > <0|eoy| CoA +2H,0
NAD* E-FADH, Fe3* Fe2* Stearoyl CoA + O,
NADH-cytochrome Cytochrome  Desaturase
b, reductase b
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Syntes av triacylglycerol
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