Overview of Adipose Tissue Processes

Receptor__

oi
Epinephrine g?/
p-Adrenergic /
He

i
el

Cyclase IEHEEESJ 3 et Tyl o & | ,

i

-+
Free fatty acids
+ glycerol

cAMP-Dependent
Protein Kinase
(inactive)

Hormone
Sensitive Lipaq
(active)

Glucocorticoid
Receptor

cAMP-Dependent
Protein Kinase
(active)
(+) /\

Hormone-Sensitive

Hormone G
i inti P (Sensitive Lipase Hormo@e
Lipase Gene Transcription S . Sensitive Lipase
(inactive) .
(active)

o N

Phosphatase

(C))

Lipid Droplet

Phosphatase

Triacylglycerols

Free fatty acids
+ glycerol

Triacylglycerols

Free }:e ‘hirg]
cholesterol™~__ popyotein
Phosghalipidy %
7
Cholesteryl

esters




Lipase Action
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Mitochondrial Import
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Fatty Acid B-Oxidation
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Paralogous Reactions

Succinate FAD FADH, Fumarate

0) (0) 0] H O
Q [ © N O RS
O—C—CH,-CH,-C—0 O0—C—C=C—C—0

B o Succinate [
Dehydrogenase H

Fumarase Hy,0

O OH o)
O 0 P ©
O—C—lC—CHz—C—O

NAD H Malate

NADH
Oxaloacetate
Malate
O O 0] D
OV i e ehydrogenase
O—C—C—CH,—C—0
Electron Transport
NADH NAD
FADH,  FAD P

ho

@9
FADH, FAD /
—Q—Q @
6
()

Acyl-CoA Electron- ETF:Q
Dehydrogenase transferring oxidoreductase

flavoprotein
(ETF)



Pathway Elucidation
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Variations on the B-oxidation theme

For fatty acids with odd numbered double bonds
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Propionyl-CoA
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a-Oxidation
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Ketone Body Synthesis
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Fatty Acid B-oxidation
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Comparison of Energetics of Metabolism for Glucose and Stearic Acid

Energetic Glucose Stearate 9 Acetyl-CoA Stearate
molecule J d (total)
Acetyl-CoA CO2

Products

ATP 4 - 4 ATP —2 9 7 — 7ATP

NADH 10 — 30 8 27 35 — 105 ATP

ATP
FADH,, 2 - 4 ATP 8 9 17 —» 34 ATP
Total 38 ATP 146 ATP
ATP per Molecular Weight ATP per gram ATP per gram

Compound "~ 1on (g/mol) (dry weight)  (wet weight)
Glucose
(6 carbons) 6.3 180 0.2 ~0.06
Stearate 8.1 284 0.5 ~0.5

(18 carbons)




