International Comparison of Emission and
Exposure of Polycydic Aromatic
Hydrocarbons/Nitropolycyclic Aromatic
Hydrocarbons in Cities Surrounding Pan-Japan
Sea

B&E:jpn

HhRE

~EH:2017-10-05

F—7— K (Ja):

*—7— K (En):

YERX#&: Hayakawa, Kazuichi
A—=ILT7 KL R:

FilE:
http://hdl.handle.net/2297/48774

This work is licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 3.0
International License.

@IES


http://creativecommons.org/licenses/by-nc-nd/3.0/

L] Z

Bk 0 AMART OZ R TG HIRALKZ R /= b u 2B
T B RRAKIR DI LR 35 D E R Hg

FREE S : 15406001)

R 1545 5 ~ AR 16 4R BERFE DR 2B & ERTF% (B) ()
AL

PR 1TH3 H

preefkEE B f—
(GIRKERE H AR EIOR, EERERD)
DRASH EREE

NURRERRITITY

0500-04124-5




MELAtE)

EEEME, TALF—RE LTRROFRSEMONER R SRENIC
BN U7e, 2RI AAR ¥ EE CRBECH B b A M ~BAT L2,
RER LECIAER~ORENRE S, WRBLHML, BARKKERER
WTW5, £7-, BEEE, REEFZT TR EERREETHLIELR @R
ETB L LCRRMOICHNL, BIoF 4 —BLEOHY ANEREHOKS
BOBLEROT\S, HHELEISBREBHMLAR (PAH), = FuS®
EBEHRILKTE (NPAH) OBRRESHE S 710 EBT CHEL, ERo
B RIBROBATEED TE T,

KEEFRIE, REENAY —F— %5 L b5 CHAEE 21 #47 COE
(BB AYESR OB & B - TR TH (TR14~18) LEHICEY
LD TR, BOREEIAREL FRICENSIS,

(1) ZRETERELTEZ0BEOLR, TR, i, dErumicmz T,

ARELHAERBIZMAET 227 - US4 R N7, 1E - G, &EF -
YOLTTT u VERRBICHE L TERSEFERILKE PAH), = FuBR
FEBRAKTE (NPAH) 2oL, BTOTRX X —FF L ZBFFICHED
HERIZE DB, XFERAROCRZEZEFRRIETEELHEMIET L, £
OFER, BB LV IV R M7 OFEHRIPPAHBE XY U, dEIuUl, &R,
B, FIBRX D FELL Bhod, FHRKFNPAHME BT U SIS 2 BR <
ERIVAILTH o, WTHOETTTHLPAH & NPAHR I XA FHES
(A>F) BRLNE, BB L VI VAR M, LI OPAHIZ X 5 NPAH
ORELIIARBER b—THHBBOZNZERL, YUN, £R, ER,

FLIROEIXT 4 —EBENEHFHBEOZNIZERL T, Zh &b, REX
WERORRIBEGEOBIRMBH LI TE T TR <, PAHIZH T 2NPAHO IR
BEHLS, BHRSMEORERTH BERMBES 2T A LT 4 —ELEOBI
BELLTEHARZILEZHLMILE,



(2) &t POPAHREZIEREICFHMET 25 & LT, HPLCIZ X 5N V][]
L DEE ) KBICEEEO—FSTEERL Lz, ZOFETIE, 1-KER1L
R V@V OERREREZIZEEL L, FEVT LTIV I o208
BWHLT, BARHETIZEICEIDERLE, KWT, ZOHEZMOKERL
PAHIZIGHEBRL, S0ic, RPICHR S iz2~4ROPAHN MY (OKER{LiK
ROEDIZ N7 v BREEK, RBRAE) BRIV IKIMELT, Kk
fEPAH: LTHPLCIZ KV —F W3 22 BR L, RiEiX, BEE LIE
BEFEOBNEHALNCTES 2L, PAHREFMEL LTEARZZ L3R

oY o

(3) 74 —E B (DEP) DAHEFIMHY (DEPE) 2= X bual'v
BT R M P AERRORT v R BB HZ Z L %, b MEEMK
ZHVWTRH L, £Z2TC, DEPEZWK-EHMHTHEL, BV VB INVDT
Lruw 774 —, MEHEIa< 57 4 — (HPLC) THMIZH

L7z, BONEHEBEDZITOVWT, BERBtwo-hybridikiZ L Y =X bu U4/ Hu
TR MERRURT v Fal AERAFEL, LCMSIZED, WwWoh
DIEEMBEORIEICE -T2,

AFREFROZRITIC ZHYE, THELYGo#HEE, FRHBATENZS
 OFENCELS B#T 5, AREFERIREF TR T3, LRoTEHRE
H21HALCOE R B AR OREHE L &Y - EHEH TR (FrL14~18)
CEREBICHEZLTHEL TND, §#%b, ERIRREP/MZAOND KD
HTBEFETH D,



Exdil g

BFRARE : B)Ifn— (@RRFXRFERERBEER/#iR)
HoEE . KRBER— (ERRFEXFERBABEEN . BIER)
HRsEE . BNES () EMRERRR REEEITZEEER

/S EEFRE)
IZHREH(BSE) )
(&HBAL : TH)
EHERR FERE & Bt
SRR 1 5 R 5, 800 0 5, 800
R 1 6 4EHE 3, 700 0 3, 700
“ 9, 500 0 9, 500




TR

1. M

1)

2)

3)

4)

5)

6)

7

8)

9

10)

Taga, R., Hattori, T., Tang, N., Toriba, A., Kizu, R., Hayakawa, K., Direct-Acting
Mutagenicity of Coal Bumning Particulate Extracts and Contribution of
Nitropolycyclic Aromatic Hydrocarbons, Mut. Res., 581 (1-2), 91-95 (2005)

Tio, R, Chinaka, S., Takayama, N., Hayakawa, K., Simultaneous Chiral Analysis
of Methamphetamine and Related Compounds by Capillary Electrophoresis/Mass
Spectrometry Using Anionic Cyclodextrin, Anal. Sci., 21(1), 15-19 (2005).

g K Bifni—, A ¥ H8 B EFRE AR R BfxE
TFE LT Y —GCA V=T F—DRFE, FHTLE, 54 (3), 221-226 (2005)

Kodama, S., Yamamoto, A., Iio, R., Sakamoto, K, Matsunaga, A., Hayakawa, K.,
Chiral Ligand Exchange Capillary Electrophoresis Using Borate Anions as a
Central Ion. Analyst, 129, 1238-1242 (2004).

Chetiyanukornkul, T., Toriba, A., Kizu, R., Kimura, K., Hayakawa, K., Hair
Analysis of Nicotine and Cotinine for Evaluating Tabacco Smoke Exposure by
Liquid Chromatography-mass Spectrometry. Biomed. Chromatogr., 18(9), 655-
661 (2004).

Chetiyanukornkul, T., Toriba, A., Kizu, R.,, Hayakawa, K., Urinary 2-
hydroxyfluorene and 1-hydroxypyrene levels in smokers and non-smokers in
Japan and Thailand. Polycycl. Aromat. Comp., 24(4-5), 467-474 (2004).

Okamura, K., Kizu, R., Toriba, A., Mizokami, A., Burnstein, K. L., Klinge, C. M.,
Kato, S., Hayakawa, K., Variation in the Antiandrogenic Activity of Diesel
Exhaust Particulates Emitted under Different Engine Loads. Polycycl. Aromat.
Comp., 24(4-5), 743-757 (2004).

Tozuka, Y., Watanabe, N., Osawa, M., Toriba, A, Kizu, R., Hayakawa, K.,
Transfer of Polycyclic Aromatic Hydrocarbons to Fetuses and Breast Milk of Rats
Exposed to Diesel Exhaust. J. Health Sci., 50 (5), 497-502 (2004).

Kohtani, S., Yamamoto, N., Kitajima, K., Kudo, A., Kato, H.,, Tokumura, K.,
Hayakawa, K., Nakagaki, R., Photodegradation of 4-n-nonylphenol and natural
estrogens ﬁsing heterogeneous  visible-light-driven AgNbO; or BiVO4
photocatalyst. Photo/electrochemistry & photobiology in environment, energy and
fuel, 2004, 173-184.

Kakimoto H., Oka, H., Harada, Y., Yokoe, H., Toriba, A., Kizu, R., Hayakawa, K.,
Comparison of Compositions of Polychlorinated Dibenzo-p-dioxins (PCDDs) and
Dibenzofurans (PCDFs) in Air and Soil Samples Collected in Ishikawa. J. Health
Sci., 50 (1), 58-65 (2004).



11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Okamura, K., Kizu, R., Toriba, A., Murahashi, T., Mizokami, A., Bunstein, K. L.,
Klinge, C. M., Hayakawa, K., Antiandrogenic Activity of Extracts of Diesel
Exhaust Particles Emitted from Diesel-Engine Truck under Different Engine
Loads and Speeds. Toxicology, 195 (2/3), 243-254 (2004).

Tang, N, Taga, R, Hattori, T., Tamura, K., Toriba, A., Kizu, R., Hayakawa, K.,
Determination of Atmospheric Nitrobenzanthrones by High-Performance Liquid
Chromatography with Chemiluminescence Detection. Anal. Sci., 20 (1), 119-123
(2004). ~

Kizu, R., Otsuki, N., Kishida, Y., Toriba, A., Mizokami, A., Bumnstein, K. L.,
Klinge, C. M., Hayakawa, K., A new Luciferase Reporter Gene Assay for
Detection of Androgenic and Antiandrogenic Effects Based on a Human Prostate
Specific Antigen Promoter and PC3/AR Human Prostate Cancer Cells. Anal. Sci.,
20 (1), 55-59 (2004).

B o= EP B, AKBER—, BJif1i—, A high-performance liquid
chromatography method for detrmination of atmospheric nitropolycyclic aromatic
hydrocarbons using chemiluminescence. AR EHREEEE (PTEFE), 26 (4),
112-118 (2004).

FE O, /MRMER], WA ¥, BPB, KER—, FJiifn—, LEARTSE
BEBEBRRIAZORTLEEO LB (Comparison of extract methods of
polycyclic aromatic hydrocarbons in soil sample), J. Ecofech. Res., 10 (3), 143-
146 (2004).

FrARZER, B)fn—, BIMcB T 248 KT 07 7 KEEIRO I
YEVERRER A A L FlEEA 4 > (Non sea-salt sulfate and nitrate originated from
the Asian Continent in winter precipitation in Toyama city). J. Ecotech. Res., 10
(2), 101-106 (2004).

W & REET, BPES, ®UKEH, B)iif— ¥ 7 ) —ERK
BRI L 2 RPEEVHB TORMPOXFEREEDR Y J — = TR
EOBRE. BAEBRFZEMTFRE, 9 (2), 103-111 (2004).

Takayama, N., lio, R, Tanaka, S., Chinaka, S., Hayakawa, K., Review: Analysis
of Methamphetamine and Its Metabolites in Hair. Biomed. Chromatogr., 17 (2-3),
74-82 (2003).

Kizu, R., Okamura, K., Toriba, A., Mizokami, A., Burnstein, K. L., Klinge, C. M.,
Hayakawa, K. Antiandrogenic Activities of Diesel Exhaust Particule Extracts in
PC3/AR Human Prostate Carcinoma Cells. Toxicol. Sci., 76, 299-309 (2003).
Kohtani, S., Koshiko, M., Kudo, A., Tokumura, K., Ishigaki, Y., Toriba, A,,
Hayakawa, K., Nakagaki, R., Photodegradation of 4-alkyphenols using BiVO,
photocatalyst under irradiation with visible light from a solar simulator. Appl.
Catal. B: Environ., 46 (3), 573-586 (2003).



21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

Kodama, S., Yamamoto, A., Matsunaga, A., Hayakawa, K., Direct chiral
resolution of tartaric acid by ion-pair capillary electrophoresis using an aqueous
background electrolyte with (1R,2R)-(-)-1,2-diaminocyclohexane as a chiral
counter-ion. Electrophoresis, 24, 2711-2715 (2003).

Kizu, R., Okamura, K., Ishii, K., Toriba, A., Kakishima, H., Koh, E., Namiki, M.,
Hayakawa, K., A Role of Aryl Hydrocarbon Receptor in the Antiandrogenic
Effects of Polycyclic Aromatic Hydrocarbons in LNCaP Human Prostate
Carcinoma Cells. Arch. Toxicol., 77, 335-343 (2003).

Iio, R., Chinaka, S., Tanaka, S., Takayama, N., Hayakawa, K., Simultaneous chiral
determination of methamphetamine and its metabolites in urine by capillary
electrophoresis-mass spectrometry. Analyst, 128, 646-650 (2003).

Toriba, A., Chetiyanukornkul, T., Kizu, R., Hayakawa, K., Quantification of 2-
hydroxyfluorene in human urine by column-switching high performance liquid
chromatography with fluorescence detection. Analyst, 128, 605-610 (2003).
Toriba, A., Kuramae, Y., Chetiyanukornkul, T., Kizu, R., Makino, T., Nakazawa,
H., Hayakawa, K., Quantification of Polycyclic Aromatic Hydrcarbons (PAHs) in
Human Hair by HPLC with Fluorescence Detection: A Biological Monitoring
Method to Evaluate the Exposure to PAHs. Biomed. Chromatogr., 17 (2-3), 126-
132 (2003).

Tang, N., Toriba, A., Kizu, R., Hayakawa, K., Improvement of an Automatic
HPLC System for Nitropolycyclic Aromatic Hydrocarbons: Removal of an
Interfering Peak and Increase in the Number of Analytes. Anal. Sci., 19 (2), 249-
253 (2003).

Tanaka, S., Lio, R, Chinaka, S., Takayama, N., Hayakawa, K., Analysis of
Reaction Products of Morphine and Codeine with Hydrogen Peroxide by High-
Performance Liquid Chromatography/Mass Spectrometry. 4Anal. Sci., 19 (1), 163-
165 (2003).

Toriba, A., Nakamura, H., Chetiyanukomkul, T., Kizu, R., Makino, T., Nakazawa,
H,  Yokoi, T.,  Hayakawa, K, Determination method  of
monohydroxybenzo[a]pyrene isomers using column-switching HPLC. Anal.
Biochem., 312 (1), 14-22 (2003).

Hayakawa, K., Nomura, M., Nakagawa, T., Oguri, S., Toriba, A, Kizu, R,
Sakaguchi, T., Tamiya, E., Investigation of Coastlines Polluted with C-Heavy Oil
Spilled from the Nakhodka; Hayakawa, K. and Tazaki, K, (ed), Heavy Oil Spilled
from Russian Tanker “Nakhodka” in 1997: Towards Eco-Responsibility. Earth
Scence, Kanazawa University 21° Century COE, (2003), p.59-67.

Kizu, R, Ishii, K., Noji, K., Toriba, A., Hayakawa, K., Endocrine Disrupting
Activities of C-Heavy Oil, Hayakawa, K. and Tazaki, K, (ed), Heavy Oil Spilled



31)

32)

33)

34)

35)

36)

from Russian Tanker “Nakhodka” in 1997: Towards Eco-Responsibility. Earth
Scence, Kanazawa University 21% Century COE, (2003), p.214-230.

Murahashi, A., Kizu, R., Hayakawa, K., Volatile Aromatic Hydrcarbons in Heavy
Fuel Oil and the Atmosphere Collected from Seashores Affected by An Oil Spill,
Hayakawa, K. and Tazaki, K, (ed), Heavy Oil Spilled from Russian Tanker
“Nakhodka” in 1997: Towards Eco-Responsibility. Earth Scence, Kanazawa
University 21" Century COE, (2003), p.231-239.

Sun, X. M, Sun, G. F, Tamura, K., Tang, N., Dong, L. J, Zhang, X. M.
Monitoring Analysis on Concentrations of Atmospheric Particles and
PAHs/NPAHSs in Shenyang. Chin. J. Public Health, 19, 800-803 (2003).

Itoo T, Okamura. H.,, Ohta, R, Kizu, R, Hayakawa, K,
Androgenic/Antiandrogenic Activities in Rats and Culture Cells Exposed to
Diesel Exhaust. JARI Research Journal, 25 (12), 507-510 (2003).

EN B, Blifn—, RPREDSITICLDZRIBFHRRICAKREOBRER
EDOEBREFTiEtE. BIREREEX R, 13 (14), 90-96 (2003).

BNAHEY, /H E, HERkk, KER— B)If— 7o 7vnsF
VU RN O REEERITICE S @RI T AROFELRNM. KERE
Ak 26 (12), 869-874 (2003).

BINAEY, MFEX, EARE KAER—, B)IF— £RMCEiT5H
FTABEBIDSERBTE ZNICESL T F o/ unxF LU RUEDOLSH#E
YE HERNT. KBRIEFEEE, 26 (7), 437-442 (2003).

2, Bk

1y

EN B, BIfi—, REREDOITC LD ERFTEFEERIEKERORE
FHME O KR L FTEEME. BIRBREIXIIR, 13 (14), 90-96 (2003).

2) Takayama, N., lio, R., Tanaka, S., Chinaka, S., Review: Analysis of
Methamphetamine and Its Metabolites in Hair, Biomed. Chromatogr., 17 (2-3), 74-
82 (2003).

3. IR

1) Bf—, #8 BOoFEWELZRCTRIE, Med Technol, 32 (5), 442-444
(2004).

2) BJfn—, BFRE»D KRPOSRFFEHERILAE/ = FeEREER

RALKE DB, 774 <3 7,40 (3), 44-47 (2004).



3)

4)

5)

6)

7);

8)

9

10)

Ito, T, Okamura. H., Ohta, R., Kizu, R, Hayakawa, K,
Androgenic/Antiandrogenic Activities in Rats and Culture Cells Exposed to Diesel
Exhaust, JARI Research Journal, 25 (12), 507-510 (2003).

HABEEL, TR, BIIfn—, SHIER REMEEZRWAHEIZH=F
n 7 L —BREEHT, ECO INDUSTRY, 8 (11), 32-35 (2003).

Hayakawa, K. and Tazaki, K, (ed), Heavy Oil Spilled from Russian Tanker
“Nakhodka” in 1997: Towards Eco-Responsibility, Earth Scence, Kanazawa
University 21" Century COE, (2003).

BJIfa—, 21 42 COE r 7T A IRAABROREHE & &H - EH
FHFR—F=F IV FRXy NU—7 OFE L ABHIEEOFM—) , &
RAXZEERREES NEWS 5§ 2 5, 4 (2003).

BlIfa—, 54 2 £RK% 21 #H2 COE u/ 7 AR B AMBIROREZ HI
LR -EHED TR, @RAXFEEKSFHE 50 5, 27-30 (2003).

AER—, FORR EB), F I K RESNVEVCETHIEYI X,
B4 E TA—ENVEHERBLAOKRT Y Fu i U EH, BESAVELD
Bogrdhia & BIE - 3Bk - AR, v —= AT —HR, (2003), p.329-334.
BJIfa—, AL (HEEE) | 2-3 RELLDOK, ANV Ty 7, KL
£, (2003), p.68-82.

Bllifo—, BEE= T L—COBBRESITERE L RKINER L E
P28 BHF%E, SCAS NEWS, 17 (2003-1), 3-6 (2003).

1) BJiifi— (GRHRE) , vH FEE, 2R ORIAE, LE, (2003).

IR RICED TR AMROL R - IR

1)
2)

3)

KR 2004-038922 &, REIoEARBEERE, gHPRHER, BIlf—,
DY A o 2R E, ER164E2 A 16 8 (M.

F5RE 2003-295704 &, ZBEFRRICAKRROAKBRENE L, B0
—, BP B, FRI15FE8H 198 (HME).

KR 3471069 B, P=taT7L—UoHERE, B)IIfn—, ERit—, kX=
HERRERT, AR 1549 A 12 B (R&).



