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Fig. 25.4. The activation of acetate to acetyl 
Co A 
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Fig. 25.5. General structure of cytochrome 
P450 enzymes.·0 2 binds to the P450fe·-he.me in 
the active site and is activated to a reactive form 
by accepting electrons. The electrons are 
donated by the cytochrome P450 reductase, 
which contains an FAD plus an FMN or Fe-S 
center to facilitate the transfer of single elec
trons from NADPH to 0 2• The P450 enzymes 
involved in steroidogenesis have a somewhat 
different structure. For CYP2El, RH is ethanol 
(CH3CH20H) and ROH is &cetaldehyde 
(CH3COH). 
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Fig. ::':5.2. The pathway of ethanol metabolism 
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Metabolism of Ethanol 

Ethanol is a dietary fuel that is metabolized to acetate principally in the liver, 
with the generation of NADH. The principal route for metabolism of ethanol is 
through hepatic alcohol dehydrogenases, which oxidize ethanol to acetaldehyde 
in the cytosol (Fig. 25.1). Acetaldehyde is further oxidized by acetaldehyde dehy
drogentises to acetate, principal/yin mitochondria. Acetaldehyde, which is toxic, 
also may enter the blood. NADH produced by these reactions is used for adeno
sine triphosphate (ATP) generation rnro.~gh oxidative phosphorylation. Most of 
the acetate enters the blood and is taken up by s.~eletal muscles and other tissues1 
where it is activated to acetyl CoA and is oxidized in the TCA cycle. 

·Approximately 10 to 20% of ingested ethanol is oxidized through a microsomal 
oxidizing system (MEOS) , comprising cytochrome P450 enzyme~ in the endoplas
mic reticulum (especially CYP2El). CYP2El has a high Kmfor ethanol and is 
inducible ·by ethl:tnol. Therefore, the proportion of ethai'IDl metabolized through 
this route is greater at high ethanol concentrations, and greater after chronic con
sumption of ethanoL 
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Figure 10.7 
Summary of the reactions of 
glycolysis and gluconeogenesis, 
showing ihe energy requirements 
of gluconeogenesis. 
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fiGUilE 7.1;) 
Important regulatory features of the glycolytic pathway. 
Because of dillerences in isoenzyme distribution, not all tissues or the body h~lVC all 

of the regubtoty mech:tnisms shown he t-c. 
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.:JI Elevated concentration of fructose 2,6-bisphosphate activates 

1:'1 Decreased protein kinase A ·activity 
U favors dephosphorylation of 

PFK-2/FBP-2 complex. 

Bifunctional enzyme 

1!:'1 Dephosphorylated PFK-2 is active, 
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W PFK-1 , which leads to an increased rate of glycolysis . 
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1':.11 whereas FBP-2 is inactive; this favors 
formation of fructose 2,6-bisphosphate. 
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