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Many hazardous chemicals are absorbed into human body through respiration and have effects on human health.
The 21st Century COE (center of excellence) ¢‘Environmental Monitoring and Prediction of Long- and Short-term Dy-
namics of Pan-Japan Sea Area—Construction of Monitoring Network and Assessment of Human Effects’” (Leader:
Kazuichi Hayakawa, Graduate School of Natural Science and Technology, Kanazawa University) concentrates on at-
mospheric pollution caused by human activities occurred in countries, Japan, China, Korea and Russia, surrounding
Pan-Japan Sea as one of major projects. My talk focuses on atmospheric pollution caused by polycyclic aromatic
hydrocarbon (PAH) and nitropolycyclic aromatic hydrocarbon (NPAH), which clearly exists in this area, and demon-
strates the following aspects concerning this issue: 1) The 21st Century ‘‘Environmental Monitoring and Prediction of
Long- and Short-term Dynamics of Pan-Japan Sea Area—Construction of Monitoring Network and Assessment of Hu-
man Effects,”” 2) Importance of PAH and NPAH as hazardous pollutants emitted from combustion of fossil fuels such
as coal and oil, 3) Current status of atmospheric pollution of PAH and NPAH of Pan-Japan Sea Area, focusing on coal
combustion systems such as heating in China and diesel-engine automobiles in Japan, and 4) Health effects of PAH and
NPAH such as lung cancer and endocrine disruption.
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Fig. 1. Age-adjusted Motality Rates of Cancer Death, Organ by Organ, Japan
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Fig. 5. Diurnal Concentrations of 1,3-, 1,6-, 1,8-DNPs and
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Table 1. Atmospheric PAH Concentration and NPAH/PAH
Ratios of Cities in the Pan-Japan Sea Area

City [PAH], pmol mg~! [NPAH]/[PAH]
Tokyo (J) 5.9 0.41
Kitakyushu (J) 12 0.14
Pusan (K) 5.6 0.12
Kanazawa (J) 3.6 0.11
Sapporo (J) 11 0.055
Vladivostok (R) 34 0.050
Beijing (C) 270 0.048
Tieling (C) 258 0.023
Shenyang (C) 313 0.014
Fushun (C) 1205 0.0022

J: Japan, K: Korea, R: Russia, C: China. [PAH]= [Pyr] + [FR] +
[Chr] + [BaA] + [BkF] + [BbF] + [BaP] + [BgPe] + [IDP]. [NPAH] =
[1,3-DNP] + [1,6-DNP] + [1,8-DNP] + [1-NP].
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Atmospheric Concentrations of PAHs and NPAHs of Cities in the Pan-Japan Sea Area

Table 2. Carcinogen List Relating to PAHs and NPAHs

Group 1 (carcinogenic to humans)
Benzene
Coal-tars, Soots, Wood dust
Tobacco products, Tobacco smoking etc.
Group 2A (probably carcinogenic to humans)
Benz [a] anthracene, Benzo [a] pyrene, Dibenz [a, h]
anthracene, Diesel engine exhaust, Petroleum refining (oc-
cupational exposures in) etc.
Group 2B (possibly carcinogenic to humans)
Benzo [b] fluoranthene, Benzo [j] fluoranthene, Benzo
[k] fluoranthene, Carbon black, Dibenzo [a, e] pyrene,
Dibenzo [a, h] pyrene, Dibenzo [a, i] pyrene, Dibenzo
[a, I] pyrene, 1,6-Dinitropyrene, 1,8-Dinitropyrene, 1-
Hydroxyanthraquinone, 1-Indeno [1,2,3-cd] pyrene, 5-
5-
Nitroacenaphthene, 6-Nitrochrysene, 2-Nitrofluorene, 1-

Methylchrysene,  2-Methyl-1-nitroanthraquinone,

Nitropyrene, 4-Nitropyrene Diesel fuel (marine), Engine
exhaust (gasoline) , Heavy oils, Gasoline etc.

IARC home page.
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