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Fig. 25.5. General structure of cytochrome E
P450 enzymes. O, binds to the P450 Fe-heme in -
the active site and is activated t0 a reactive form
by accepting electrons. The electrons are
donated by the cytochrome P450 reductase,

" which contains an FAD plus an FMN or Fe'$
center to facilitate the transfer of single elec-

~ trons from NADPH to O,. The P450 enzymes
involved in steroidogenesis have a somewhat
different structure. For CYP2E1, RH is ethanol
(CH;CH,OH) and ROH is acetaldehyde
(CH,;COH).
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- Metabclism of Ethanbl

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). Aceta_ldehyde is further oxidized by acetaldehyde dehy-

drogenases to acetate, principally.in mitochondria. Acetaldehyde, which is toxic,
also may enter the blood. NADH produced by these reactions is used for adeno-
sine triphosphate (ATP) generation through oxidative phosphorylation. Most of
the acetate enters the blood and is taken up by skeletal muscles ar.d other tissues,
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 enzymes in the endoplas-

_ mic reticulum (especially CYP2E1). CYP2EI has a high K,, for ethanol and is

inducible by ethanol. Therefore, the proportion of ethanol metabolized through
this route is gre@ter at high ethanol concentrations, and greater after chronic con-
sumption of ethanol. S
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Reactions of glycolysis .
and gluconeogenesis
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Summary of the reactions of
glycolysis and gluconeogenesis,
showing ihe energy requirements
of gluconeogenesis. |
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nine), lactate, and glycerol. Heavy arrows indicate steps that differ from those of glycolysis.
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levels of active protein kinase A.

Decreased levels of fructose 2,6-bisphosphate
decreases the inhibition of FBP-1, which
leads to an increased rate of gluconeogenesis.
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Important allosteric regulatory features of the gluconeogenic pathway.
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Fig. 22:17. Mechanism of the glyceraldehyde 3-phosphaté§ichydrogenasc reaction. 1. The enzyme forms-a covalent linkage with the substrate,
using a cysteine group at the active site. The er.zvme also ctntains bound NAD * close to the active site. 2. The substrate is oxidized, forming a
high-energy thioester linkage (in b'ue), and NADH. 3. NADH has a low affinity for the erzyme and is replaced by a new molecule of NAD ™.

4. Inorganic phosphate attacks the tnioester linkage, releasing the product 1,3 bisphosphogiycerate, ar. 1 regenerating the active enzyre in a form
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Summary of Metabolic fates of Pyruvate
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Because of differences in isoenzyme distribution, not all tissues of the body have all
of the regulatory mechanisms shown here.
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