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Polycyclic aromatic hydrocarbons (PAHs), some of which are carcinogenic/mutagenic, are generated by combus-
tion of fossil fuels and also released through tanker or oilfield accident to cause a large scale environmental pollution.
PAHs concentration in China is especially high in East Asia because of many kinds of generation sources such as coal
heating systems, vehicles and factories without exhaust gas/particulate treatment systems. So, the atmospheric pollution
caused by PAHs in China has been seriously concerned from the view point of health effects. Like yellow sand and sulfur
oxide, PAHs exhausted in China are also transported to Japan. Additionally, strongly mutagenic nitrated PAHs
(NPAHSs), estrogenic/antiestrogenic PAH hydroxides (PAHOHSs) and reactive oxygen species-producing PAH qui-
nones (PAHQs) are formed from PAHs by the chemical reaction during the transport. Furthermore these PAHOHS
and PAHQs are produced by the metabolism in animal body. In the biological activities caused by the above PAH
derivatives, the structure-activity relationship was observed. In this review, our recent results on the generation of PAH
derivatives by atmospheric transport and metabolism are reported. Also, the existing condition of PAHs as atmospheric
pollutants is considered.
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Fig. 1. Annual Average Atmospheric Concentrations of PAHs and NPAHs
Unit: pmol/m? [ [PAHs] = [Pyr] + [BaA] + [Chr] + [BbF] + [BKF] + [BaP], [ [NPAHs]=[1,3-Dnp] + [1,6-Dnp] + [1,8-Dnp] + [9-NA] + [1-NP] +

[2-NFR1+2-NP] + [6-Nc] + [7-NBaA] + [6-NBaP] + [3-Nper], Year: 2001-2002 (Shenyang), 20022003 (Pusan), 2003-2004 (Tieling) , 2004-2005 (Beijing, Fu-

shun, Vladivostok, Kanazawa, Sapporo, Tokyo, Kitakyushu) .
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NTR: Nitroreductase, AKR: Aldo-keto reductase, EH: Epoxide hydrase, SULT: Sulfotransferase.
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Fig. 3. Relatioship between L/B Ratios and O-H Distances of 1 12 14 LB ratio T8 18 2

Strongly Estrogenic and Antiestrogenic PAHOHSs

Estrogenic activity of each test compound was assayed in the concentra-
tion range from 1 X106 M to 1 X10~2 m. Reactive effective potency of estro-
genic activity (REPg) was calculated from the value of E, as a positive con-
trol. Antiestrogenic activity of each test compound was assayed in the con-
centration range from 1X1076m to 1 X 10~ m. Reactive effective potency of
antiestrogenic activity (REP,g) was calculated from the value of 4-hydrox-
ytamoxifen (4-OHT) as a positive control. Symbols: BM; Strong estrogenic
activity (REPg>0.001), 4; Strong antiestrogenic activity (REP,>0.1),
©; DES, @; E2. In the case of E, and DES, O-O distance was used instead
of O-H distance.!'y
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Fig. 4. Relatioship between L/B Ratios and O-H Distances of
Strongly Estrogenic and Antiestrogenic PAHQs

Estrogenic activity of each test compound was assayed in the concentra-
tion range from 1 X 1076 M to 1 X10~2 m. Reactive effective potency of estro-
genic activity (REPg) was calculated from the value of E, as a positive con-
trol. Antiestrogenic activity of each test compound was assayed in the con-
centration range from 1X107%m to 1 X 10~ m. Reactive effective potency of
antiestrogenic activity (REP,g) was calculated from the value of 4-hydrox-
ytamoxifen (4-OHT) as a positive control. Symbols: O; Estrogenic activity
(REP;=2.3), W; Antiestrogenic activity (REP,z>0.42), O; Inactive, ©;
E2.160
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