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Evaluation of drug metabolism capacity in drug poisoning cases focusing on human
circadian rhythms
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This study investigated how clock genes affect drug metabolism and
contribute to fatal drug-induced side effects in cases of drug poisoning. Gene expression analysis
of liver tissues in cases where methamphetamine (MA) has been detected, and the results of MA
exposure experiments on HepG2 cells, suggest that clock genes are involved in regulating the
expression of CYP3A4 and CYP2D6. Furthermore, the results of gene expression analysis in liver
tissues in cases where benzodiazepine (BZD) has been detected, and the results of BZD exposure
experiments using HepG2 cells, suggest that clock genes are involved in regulating the expression of

CYP3A4 and CYP2C19. It has thus become clear that clock genes play an important role in the
metabolism of both MA and BZD. The expression status of clock genes may influence the expression of
drug-metabolizing enzymes, suggesting that they may account for the individual differences observed
in fatal drug-induced side effects.
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P450
1 48 MA 40
RNA cDNA BMAL1 PER2 MA
CYP2D6 CYP3A4 PCR MA
MA GC/MS 4
MA <0. 2 pmol/dL :n=9 0.2 1.0 umol/dL n=20 1.0 3.0
pumol/dL n=7 >3.0 pmol/dL n=4
2 MA HepG2
HepG2 MA 0.2 2 5 10 pmol/dL n = 6)
MA 1 3 RT-PCR BMAL1 PER2 CYP2D6, CYP3A4
3 BMAL1 PER2 MA Silencer® Select pre-
designed siRNAs Thermo Fisher Scientific)
Silencer® Select Negative Control #1 siRNA NC
SIRNA Lipofectamine RNAIMAX Transfection Reagent Thermo Fisher Scientific)
MA SIRNA 48
MA 5 umol/dL 1 36 n =
6 RNA RT-PCR CYP2D6 CYP3A4
4 48 BZD 56 51
RNA cDNA BMAL1 PER2 DBP
BzZD CYP2C19 CYP3A4 PCR
BZD GC/NMS
5 n =12 n=21
n==7% BZD n=29 BZD n =
7
5 BZD HepG2
BZD 20 pg/mL 2 png/mL 0.6
pg/mL 1. 25 pg/mL 0.04 pg/mL (n=4)
BZD DMSO DMSO
BzD 1 3 6 BMAL1 PER2 CYP2C19,
CYP3A4 RT-PCR
1 MA BWALI PER2 CYP3A4
CYP2D6 BWAL1 MA
PER2

MA CYP3A4 PER2
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