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Possibility of drug interaction in the brain caused by changes in drug metabolism
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The purpose of this study was to clarify drug metabolism systems in the brain and
the changes in these systems caused by xenobiotics. Drug-metabolizing enzymes were expressed in the rat
brain, and their expression was induced by treatment with phenytoin or phenobarbital, which are
anti-epileptic agents. Intraperitoneal phenobarbital treatment induced the production of reactive oxygen
species that consequently caused the expression of drug-metabolizing enzymes. These changes in expression
could affect pharmacological effects of drugs and physiological function of the brain, because of
alterations in the concentrations of the drugs and endogenous compounds in the brain.
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Fig. 1. Expression levels of UGT1AL, 1A2,1A3, 1A5, 1A6,
1A7, and 1A8 mRNA in the rat brain

Expression level of each UGT isoform was normalized to [3-
actin mRNA.
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Fig. 2. Effects of PB on the expression of Ugtlaé (A) and
Ugtla7 (B) mRNA in rat brains.

The expression of Ugtla6 and Ugtla7 mRNA was calculated as
the value relative to the control of cerebellum. Each column
represents the mean + SD in 3 independent determinations.

The mRINA expression levels were normalized to the expression
of f-actin mRNA.
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Fig. 3. Expression levels of CAR protein in rat brains
and liver following PB treatment.

The expression of CAR protein was calculated as the value
relative to that of the corresponding control.

The protein expression level was normalized to those of
GAPDH and Lamin Bl in the cytosol and nucleus,
respectively. Each column represents the mean + SD of 3
independent determinations.
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Fig. 4. Effects of PB on TBARS (A) and total
glutathione (B) in rat brains.

Each column represents the mean + SD of 3
independent determinations.
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Fig. 5. Effects of PB on expression level of HO-1 mRNA
in rat brains.

The expression of HO-1 mRNA was calculated as the value
relative to that of the control in the cerebellum. The mRNA
expression level was normalized to the expression of [-
actin mRNA. Each column represents the mean + SD of 3
independent determinations.
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Fig. 6. Effects of NAC on PB-induced increases in Ugtla6,
Ugtla7, HO-1 and CYP2B1 mRNAs in rat hepatocytes.
The mRNA expression was calculated as the value relative to
that of the control. The mRNA expression level was
normalized to the expression of [3-actin mRNA. Each column
represents the mean + SD of 3 independent determinations.
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