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Table 1. Comparison of PAH, NPAH concentrations, mutagenicities and consumption of thiol

group
Place Season PAH NPAH TA98 TA100+S9 ROS
(pmol/mg) (pmol/mg) (Rev./mg)  (Rev./mg) (fmol/ug)
Tieling Winter 4165 975 430 455 14
Summer 1015 3626 1946 975 2.0
Kitakyushu Winter 130 23 1754 164 1.2
Summer 430 32 253 381 4.8

PAH : polycyclic aromatic hydrocarbons, NPAH : nitropolycyclic aromatic hydrocarbons,

TA98(Rev/mg): mutagenicity of Salmonella typhimurium TA98 (Revertants/mg),
TA100 +S9(Rev/mg) : mutagenicity of Salmonella typhimurium TA100 (Revertants/mg),

ROS: reactive oxygen species

NI | -El ectronic Library Service



The UCEH Associ ation of Health Sciences

2

ot HPLC T 47 L 7245 RNPAH
&, WETH & DAL D E DI
\2d o7z, PAHIZ, LM TIZED LS

NPAH

Kitakyushu
800
700
6ho
500 -
400 +
360 +
200

fmol/pug

100 | [‘E

Tl

= R O A

]
S
o

ATENRE

"

Kitakyvushu

Fig.1. Concentrations of NPAHs and PAHs in airborne particulates.
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FR: fluoranthene, Pyr: pyrene, BaA: benz [a] anthracene, Chr: chrysene, BbF: benz [b] fluor-
anthene, BkF: benz [k] fluoranthene, BaP: benz[a] pyrene, DBA: dibenzanthracene, BghiPe:
benz[ghilperylene, IDP: indenoperylene, 1,3-, 1,6-, 1,8-DNP: dinitropyrene, 3-, 10-NBA: nitro-
benzanthracene, 5-NAc: nitroacenaphthene, 2-NF: nitrofluorene, FNF: 2-fluoro-7-fluorofluo-
rene, 4-, 9-NPh: nitrophenanthrene, 2-, 9-NA: nitroanthracene, 2-NFR+ 2-NP: 2-nitroace-

naphthene+ 2-nitropyren,

4-NP: nitropyrene, 1-, 3-NFR: nitroacenaphthene, 2-NTP: nitrot-

riphenanthrene, 6-NC: nitrochrysene, 7-NBaA: nitrobenz [a] anthracene, 6-NBaP: nitrobenz

[alpyrene, 1-, 3-NPer: nitroperylene.
(]: Summer, M: Winter.
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Comparison of Atmospheric Pollution of Kitakyushu and Tieling from the View
Points of PAH, NPAH, Mutagenicity and Generation of Reactive Oxygen Species

Kanae Bekki, Ning Tanag, Akira ToriBA and Kazuichi HAvyaARAwA

Graduate School of Natural Science and Technology, Kanazawa University,

Kakuma-machi, Kanazawa 920-1192, Japan

Abstract : Airborne particulate matters contain many kinds of organic pollutants. Among
them, polycyclic aromatic hydrocarbons (PAH), nitropolycyclic aromatic hydro-
carbons (NPAH) and quinoid PAHs were reported to have several human health
effects. We collected airborne particulates in Kitakyushu, Japan and Tieling,
China in summer and winter, and analyzed the PAH and NPAH to evaluate the
direct- and indirect-acting mutagenicities and generating activities of reactive
oxygen species (ROS). The concentrations of PAHs and NPAHs in Tieling were
much higher than in Kitakyushu, with seasonal variations. The mutagenicity
level was higher in winter while the ROS generation activity was higher in sum-
mer. These results suggest that concentrations of PAH and NPAH didn’ t corre-
late with mutagenicity and ROS generation activity. More studies are needed on
the environmental behaviors of compounds other than PAHs and NPAHs, such
as quinoid PAHs, and their biological activities.

Key words : PAH, NPAH, Mutagenicity, ROS.
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