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Table 1 The number of PCB congeners which have the Cl unsubstituted atom ¢
or 6A of the heme Fe of CYP isozymes.

Distance CYP1Al1 CYP1A2 CYP1B1 CYP2A6 CYP2B6 CYP2C9 CYP3A4

<5A 46 23 37 59 60 5 1

<6A 60 64 63 65 65 13 3

In this study, 69 PCB congenes were analyzed.
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Figure 1 Comparison of docking positions of CB118 in human CYP isozymes. (A) CYP1AI,
(B) CYP1A2, (C) CYPIBI, (D) CYP2AG6, (E) CYP2B6. The shortest distance (A) between the
Cl unsubstituted carbon atom of CB118 and the heme Fe is shown by the blue line.
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Accumulation properties of polychlorinated biphenyl congeners in Yusho patients
and assessment of their cytochrome P450-dependent metabolism by in silico

docking simulation

Hirakawa, Shusaku (Fukuoka Institute of Health and Environmental Sciences (FIHES));
Miyawaki, Takashi (FIHES); Hori, Tsuguhide (FIHES); Kajiwara, Jumboku (FIHES),; Katsuki,
Susumu (FIHES); Hirano, Masashi (Ehime University), lwata, Hisato (Ehime University),

Furue, Masutaka (Kyushu University)

In 1968, the Yusho incident occurred in western Japan. The incident was caused by the
accidental ingestion of rice bran oil contaminated with polychlorinated biphenyls (PCBs) and
various dioxins and dioxin-like compounds. The concentration of total PCBs and dioxins in
the blood of the Yusho patients is still higher than that of control populations even in recent
years. Furthermore, the composition of PCB congeners in the blood of Yusho patients is
different from that of the controls, and is characterized by lower concentrations of
pentaCB118 and higher concentrations of hexaCB156. In this study, we investigated the
characteristics of accumulation patterns of 69 PCB congeners in the blood of Yusho patients
(n = 237) by comparing them to those of controls (n = 127). The blood samples were
collected at medical check-ups in 2004 and 2005, and informed consent was obtained from
all participants. For the comparison of patterns of PCB congeners, we calculated the
concentration ratio of each congener relative to hexaCB153 concentration. The
concentration ratios of lower (4 and 5) chlorinated congeners in the blood of Yusho patients
were significantly lower than those of controls, whereas the concentration ratios of higher (7
and 8) chlorinated congeners to hexaCB153 were significantly higher in Yusho patients.
Therefore, we hypothesized that lower chlorinated PCB congeners were more efficiently
metabolized by cytochrome P450 (CYP) isozymes induced by dioxins in Yusho patients
compared to those in the controls. To examine CYP-dependent metabolic potential of PCB
congeners, we conducted PCB-CYP docking simulation by in silico analysis. The docking
models showed that human CYP1 isozymes, which are known to be induced by dioxins, had
a substrate binding pocket in which the ClI unsubstituted carbon atom in most of the lower
chlorinated congeners could be positioned within 6 A of the heme Fe. This suggests that
these congeners are efficiently metabolized by CYP1 isozymes. These results indicated that
CYP1 isozymes may be involved in the characteristic accumulation patterns of PCB
congeners in the blood of Yusho patients. This work was supported in part by a Grant-in-Aid
for Scientific Research from the MHLW, and by Joint Usage/Research Center—LaMer,
Ehime University from the MEXT, Japan.
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