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ROLE OF HEPATIC CYTOCHROME P450 2B1/2 IN PROPOFOL
METABOLISM
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Propofol, an intravenous anesthetic agent, is widely used for induction and
maintenance of anesthesia during surgical procedures. Propofol can be used as a
sedative agent for intensive care unit patients. Previous studies had reported that
human cytochrome P450s (CYPs) play critical roles in the metabolism of propofol.
Rat is a common animal model for pharmacological and toxicological studies of
drugs. However, it is not determined which CYP isoforms contribute to the
metabolism of propofol in rat liver. Thus, one of specific aims of this study is to
determine which CYP isoforms in rat liver has a major role in propofol metabolism.
The drug transport from extracellular environment to intracellular endoplasmic
reticulums will determine if CYPs can effectively metabolize these drugs. Previous
study has reported that cytoskeleton could modulate drug transport. Another
specific aim of this study is to evaluate the role of cytoskeleton in CYP activities.
Previous studies revealed that CYP2B6 and CYP2B11 are the major CYP isoforms
participating in propofol metabolism in human and in canine, respectively. Male
Wistar rats were intraperitoneally injected with 80 mg/kg body weight/day
phenobarbital (PB) for 7 days. Liver microsomes from control- and PB-treated rats
were prepared. Our data revealed that PB significantly increased pentoxyresorufin
O-dealkylase (PROD) activity and CYP2B1/2 protein levels in rat liver microsomes.
Data from HPLC analysis revealed that PB-treated liver microsomes had much
efficacy on propofol hydroxylation than control ones. LC/MS analysis demonstrated
that the major metabolite of propofol biotransformation by PB-treated liver
microsomes was 4-hydroxypropofol (4-OH-PPF). Hydroxylation of propofol by
PB-treated rat liver microsomes was significantly suppressed by orphenadrine, a
CYP2B1/2-specific inhibitor. Pretreatment with a polyclonal antibody against rat
CYP2B1/2 protein significantly reduced propofol hydroxylation by PB-treated liver



microsomes.

In this study, we further evaluated that that the modulation of F-actin cytoskeleton
could affect CYP2B activity in HepG2 cells. Confocal microscopic analysis showed
that cytochalasin D, an inhibitor of F-actin polymerization, could disrupt F-actin
cytoskeleton of HepG2 cells. In parallel with the modulation of F-actin
polymerization, cellular PROD activity was significantly decreased.

This study shows that PB can increase CYP2B1/2 activity and protein levels. Propofol
is metabolized by PB-treated rat liver microsomes to 4-OH-PPF. And, a
CYP2B1/2-specific inhibitor and antibody significantly inhibit the hydroxylation.
Therefore, in rat liver microsomes, CYP2B1/2 plays a major role in propofol
hydroxylation. This study has also shown that the modulation of F-actin
cytoskeleton can regulate CYP2B activity in HepG2 cells. F-actin cytoskeleton may

involve in the metabolism of its substrates by CYP2B.



