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Al U< Zhk7pke EARER OB TE 2 RFEn « AR TIETHIIL, BREEC AMIEEIN
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(7)) FEERKIGIWE ORI B A
2001 4F - 2015 OB OV THEBERKGEME (ERBHImE 21 F5) DR (—#
BB, BEEBAPELMH), HEE) KO, BYEEEo IS (B ARSE, Bk, BIE, JuM,
WEE N, B, AN B AR E)RED N Ly RN EZ1T o7, W 20oWmE (1-2 Y78
0T X 129%, H77%, E34%EMN=E, 7 naki s H1%, Bit=F 1> H1%, bR LRE
DALEW, H37%) #BR< &, RE] (b b RENTHER O Loy & FHIZEES OFf) 1%, 1T
12 - 75%, H T 17 -58%, E T 17 - 70%> L T iz, BRELLMEE s ITFRSHMEDOR EN H 5
WVE ORI RE R EE S MIEHHME L W N SWETH -7z, T ICB TSV 7an Ay,
ThI7unxzFLy, N ZrpxF Ly, eRBLREOAEY, 13-7 X2V, XU®
VIIABRFBIREINRE N LT VT KEN L OMBEEXOFENRENEE LN,
T77Uua=hrU, TERINTALTE R, KEZOMDILEY, FmALVLT LT E R, H{bAF L
%, BEFRICREINELS, ERNEEENSDFERREVWEEZ XN, XYV aELuie s
E— 7 SRULS A OWVENE, BiBEEE & ENRBERTSORE YA T Thh EEI DN, %
< OWEIZHWT, 0O [RE]DOWAIE 2000 FARPIHIZK E <, 2010 FFEH 5 HkIZ & 5

FEZEDNNS S R DS o T2,

(1) BEBKRKBLMA— S—H 4 b ERINHIE )

REE S 006 IC & 2 B IRKFRE R FE (IH/NMAI/INFR) O—A 23R, BN o BENFIE
BERA Ll L 7o 2% B BR H ARMEIRIC 1T DRSNS, KR 7 1 L ol 2 fikfe L <
WD, KRR OB T ANEIERYE & 78> Thi FAb T 2 Bk 7-4ER (NPF) 13X, HB&KHICE
B DYRFE Z R EM T, IBRO R BEL 52 2 KRAT=T a Y VOEERFEAET o AT
bHb, LnL, BEOWD CT/RNSWEKLT (/7 Ri1) ITREZ - HEIEN RN 72720
2, 7t A5 T A EFERSIZ OV TOEMENEA TWRWBLRRH - 7=, £ Z TR
TIE, KEKICL DT VR F+OEKE & FEMER 7 ~ 8 EL (Surface Enhanced Raman
Scattering: SERS) £i4f7 & flA & H 724 < H LUWMERIT 2 KL (<100nm) O s b ik %
ST L, BN FEBR-CREBE KRB A — =1 N TOBAMEN 28 U CZOFEAMEERFEL 7=,
ZDOFER, K972 20 nm & WV DD T/RNSWEBIOF 7 ki 6, WilE w(S04>) & AW
V(C-H)Z B ERBMICHET 2 Z L IO TR Lz, S512, BRINANER CRE LIZ) / ki1
IFREEIC L THRD DN RKE L B o TWND Z LRS- T, ZAUEERINENE 5 <
IS SN TODRIBAERT A =20 PRI D GHP/ERD I L L ESHTH -T2, L
LEOFERIE, TERDI N FHITRRLA- 534 O RS A XA HERITH A1 M < KIS
LI RETHY, 5%, ERKTT oY A~DE SR 5IEHAZBL T, FrhirAEm 7 n
T ADMY], 72D N ZE O/, KUEZEOFMICRE 2B G SN D,
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(7)

BEB KRG A — =4 A b (i BHIE )

i 5 1 8 R 2 36 0T 2 BT KRG E OBLANE, AR Hflkke L T\ D, AREEEDRE
Ay PAH OEEJREEIE, 220pg/m® Th D, MR IRWE (TSP) EHEIX 13.58 ug/m’® Th
STy THHITWTR B REERE (PAH: 310 pg/m®; TSP: 17.7pg/m?) X VIR Uiz, {FVE RO H
B (1~3 A, 11~12 A) BT 28 EHERORKH PAH & TSP OFEJREIX, £hE
291 pg/m® & 9.17 pg/m® TH Y, MELEE (PAHs : 540 pg/m’ ; TSP : 183 pg/m®) Lo Wi
KIEIZER L=, LavL, EHEEX IR CE/ TSP 720 & PAH B IIAMEE T 31.7
pg/ug THY, HEFEELRENS b LLIFETFENP->TE (29.5 pg/lug). — 5, Fifllav i v
A VA (COVID-19) O, FH (1 H 25 H) HBICHESL M CHEK SRRFEEEDOEILITHE
S7C, 2 AL 3 HICHEEEE N BB EICH KT 5 PAH R & KRB S5 230800 & HERI L,
21T o7& 2 A, AERE 2 A~3 HowmEHERORKH PAH & TSP REX, T2
231 pg/m® & 9.26 pg/m® Th o7z, xt LT, MEEEDRRFIZ T ZZ 1 420 pg/m® & 19.6 pg/m?
Thotolz®, FilanF v A N ZAOFEIC LY PEREESEORGE CHBIH% KK PAH &
TSPIZWFN bR L LB SN D, Lo, T % TSP &7- 0 O PAH &N ARAEE T
12249 pg/ug TH Y, MEEEOZNL Y KX holzod (214 pg/ug), MBS ETH
AHH, —F, REELHEkE, BEEREE %2 -\ TO0C, EC, SO2, NO/NO,, 0; Z &L
Lz, PR & FRRICW T BIRRE L~V THER L Cnvie (FREHEE),

2005 -~2015 4= F Tl S E R CTHREE L7z TSP KA 4 iy (MY o A A A,
IV TEATY, TR TDATy, DIV TAALT Y, ToE=D ML T, HALWA A
v, HHEEA A2, BREEA A V) OSHTIEAT 572, 11 R ORIKEEMEA A OSLJIRE ONY-YfE
IE, 7.93£3.93 ug/m®> TH Y, TSP D 40% % HD T2, 96, BiEEA A DIF & A ENE, FEE
sk (64%-99%) T, PAH L[RERICT U7 KiEIC X 2 BN R SN, MEEEICE
Wb, MEFERSRDIZD, 7 27 KEED & OB 5 /3 1 XA ER IR B O RE S HEH LT
Wiz, BEORIZED -T2 TSP IREX, IFEEH RN T ARFEEKD 1 D TT VT 4
2N DOBEESEEAZHER TET-, LE T Z—FF /)LD 1 DTS PMF (Positive Matrix Factorization)
ERWTHAT L= & 2 A, SmEHER CHEE L= TSP @ FERAPIE, “IRAERMEBRYE, — W&
AR IR, T & B EE ST IS B T ENTE, TNENDOEGHRIT 34.9%,9.1%,3.2%,
L 528%ThHoT,

(=) ¥ & PAH & OAREAEMNC B 25

FOHAFAFHET DT 7 X L2 (Nap) ZFF /L PAH & L, TE O R 22 bt Hdl TER
LI I TT O REW (X7 T~ Ui, FEWE, &R, mArTF o) o
M HEAER %2 5 U 7=, B8RSR T D R D Nap OB S 1L, 3 L& OEE L-HE
PSMTFR E R E o te, B EEIROEW T, Nap 27 > 7 2 2 TWETT /MY TIEE 5,
B TREIIIRAE LD, EOWERENIEFTIT/NIhoTo, £, SEINRFIZEIT S Nap O
W RIOGNE, 2-RIV IV T AT AT e RE 1,4-F7 M%) U OERNHER S NN,
WILFET TIE, ARSHEEN TG EN- 2, ZOFRKE LT, SO X5 HE1E
RANEZ BN, UL, FEEICHER S PAH ANBEIIRERIC, fFT 2NN 20k D%
mERIZ KV, PAH OF{E A 1 = X L3R CTHEMMEIZ 25 LB 2 6720, 7B < OWf
JERREN R S LTV D,
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[ B B ek ]

(M

(2

RO ARGBIERICET 20158 SUAEMRF L-7 IV BA X X —EItonT

BB ORERITWAIA L I L CTRBINTH D Z L0 6, ERRF R 2 550 % % Tl
72 BRIV IR PERRAE 6 U CIRRFRINICIE T2 HARRERPEE TH 5, KA
13, RO ERFAE S MK IR T 2 AR FIZHOWTOMEEZIT> TV D,
(RS FAR I DS SR B ISV RICE T 2 2 Bl s Z L 2wk L LT, 20
JRRWEDREZRSRT-E ZAH, ZOWEIZL-7 I/ BAF ¥ —F (LAO) 77 IV —
FUNRIETHLLZENDh T, KRR, BEREPOHEME & LTLAO Z AL
T OB & 7 o7z,

BRITCFEEIZB W TERIEDOW R CTHEENH LN L e 5 7-F T /~% Epinephelus akaara
MiF LAO Z x4 & LT, WIEMAEY DR ALH G O PELERTIZHOWTHFT L TV 5, 7§
SRR T D SORME 2~ D7D, ERIMER D THDL VRN Sy BT A4 K, JRIEE
Vibrio anguillarum, Vibrio harveyi 35 J. (Y Aeromonas salmonicida D3, Vibrio harveyi M ’E
W& UONFHYROBEENICRE Lz, £0k%, ﬁa‘f’tﬁ’ﬂﬁ 2B 5F U ZiMlE LAO Bis
T OETHONTF I Z LAO M IEAS 2 b L IZRREF Sz % LAO BAs T
BT 74 ~—Z2HNTER PCR THAT, BIRRNZ LIZ, 260 51E LAO Eis
%ﬁ%fﬁ% ’/ﬁﬂi%%&i?ﬁﬁf}lo oo =0, MEEZEBLTL1-0IZ, KE~DOFLEB LOE

ZATWIRERIZE B PCR T LAO B FRBL RO B2 NI 25, RIFE~OZEIIT L
éLAoLm%%ﬁE@wMiﬁ%hﬁ#okﬁ,ﬁm KV HFIEIZ 3BT 5 LAO Bis &
BLE N GEREZIRTE & BB L CRIBICHINT 2 Z L BB E R oTlc, TR DRRND
F NS LAO ITHITHEDORANIHZ THLIREDREZ k> TWVWDHA, LAO 4 %%’v‘:g

WCRASTZHBICBVWTORERANPFESND L THREINT,

MLODEEST‘% TN SR O & LR SO e TREIIEICE EN D P L-7 2 /A v
F—BOMKEEE] L LTI LD, £O—EITTM 2 FEHAKEFLZRER
= (20203 ) TR,

KEERFIHE RO AT ITEE T 5 5t

ARBBBNIAKERFI A E B EO RIS IR e, EEFHICBWTRE, 7405
KRUN DAY ZRE LT LE H Z LIFRET b, FRIZHSME DR AW DR EIX
HEF O NRWEMOBERE N ZIEET 52 ETERAEaANERY, F-EMmELAR

Wb DORN D, ETKEM LI EWREM O R ATEENFEEY & LTSN, Zhd
RIBEAM L0 95 5, RUFIETIL, BEAEMCKEN LEEYEORMHAER A 7%
MEZHRKEL, ZTHLOoOMIMIMEZ &SSO D Z LN ATEE & R IVITBEEDIEIC L D ERE AN
KPR D A7 53, EF OB & Z IS E S HlddE b Ic BN 5

W EDOHIFETKEMLEFRN Th LR EREICE2 2Bz sH, EFD
NLHERHEATERRS L OEERE ICHET 2 8B FORAEL TN T, I
’i’ﬁ#ﬁ%k LT, MEICBTL ANV LAROKEICE 2P ALV T 2B AR L Z

A, WK (AT F Girella punctata) 1XR/KME (%% 3 Carassius auratus) & HEEE L TH
T AENELY IABBITRD THLRnWZ ERHLMNE o7, Z OfERIT International
Journal of Zoological Investigation C# 5 I 417-,
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4)

R HEENY) KX O HEBN ) O Ll AR PR - N0 I AR

RO &L &5 70—, by AEEREG L EoEEEHERICER L, T
HEBN DAL « N R DIRJACHEL 2 HFFE L T D, AEE T, g fEomp vy 7 A
TR HE R VR > O 2 3206 L T-, ARFZED BEJIE, FHEBIMMIC B W CIREMIEE 2 HHo &
EZ LN TWDHECEAEEZ O TEREEI O B> 0 MMUETHERE O S L 25 Z & T
b5, XUOIZT A (Dasyatis akajei) % V>, MLH 71027 L FE R EiEAE ORFHT R DO
HERITIZ, THZAIZ2MAE IV T DaEGieay Y AERERE L, RRFIYIZ M 5E
BREL, ZTOH Ny DEEEZRE LR, SKRICY —7 2R iigEh vy T AEEO EF-
EXZDHBOIBRDIME T 2R LTZ, 2TOX T DA DMV T LR TR 2%
T O R AL LTz, feNT, ATy AREHZED LR VED—D2E LT, Iy b=
> (CT) IZFHB L, M CT BEZHTET 57200 A ELISA A DML 2R ATz, (X LHIC
T xEA CT Ol ZER L7, & L CTHREMRIERFTERL B G X7 T RORE % 0~ 12ng/ml
IZIRE LT, EHICZ D ELISA D% %EAWS Z & T, %R (CT EAZE) O CT
AR TE 7, MATMEFO CTIRELHE AR THD Z &4l Lz, 4%I1%, Liom
TN A AEREOR GBI BT D M CT 2 E ORKFHZE L ZRIET 5 TET
bb, —JF, CT OFITH< Z & DBESNDERN~D LT LIRO IABLRSN~D T /v
T LIS T A BB TICOW TR A2 D TV D, XU OIZ LT 7 AR TRPVS
Ba GEFRIFSEE Ch 5 B R T RKUBEM T O ik B80%, sk EBh#ED, 7=
A BN RNA-seq 1526 FIE) OMAMKIEBL/IAM % RT-PCR V£ TR L7z, THAY7R FEBR O
BB TdH 573, 7 A TRPVS mRNA 23, B, BB THRIELTWDE WS T —FX &5,
FREOMFRITHR B E O AR LD —B & L TEM ST,

T PE A MEBY L2 6 U 2 BREE T Y B & R A

BMOB#EZFLET D7 0V—T1, WIEGRME, FrCSREEERILKE (PAH) HHOUE
PEMEFHEBN) ~ DB 250 L T 5, PAH BUL, (EAREIOAM O RERRBEIC LV AT K
R SN D BREBRME TH 5, £7- PAH FHIZEMICEENTE Y, HBEHER
ENZ X DB Y OB, MBPEENIC b 5B % T3, PAH JHIE, BHEEN Y (25t LIRS MEM A,
EEFHEWE, WoWr<E8WEE LTERT2Z e Mo Tn5b, —JF, MEEFEHEEY
ICRELTIE, #Ex REERNEMINL TS b D0, PAHZEKIZIARAHATH Y, OMEMRETFIX
XN T\, £220C, BERFHEEMOETLELT, X271 AKRY (Ciona
intestinalis) % 1\, PAH ZBEROBEREZ B E LT E{To>TWD, BHX T LARY
X, 7 ARAVIDEFH SN TEBY, FT AT 2= IR0F ) MRE & o 72384 TR E
DHIRAFRETH D, AEEX, REAA A RKFZOFBE—HEHE, WIERKT O RBELES
ff, Yo ¥—OR)IF—4EHRZ, MARGHEER, TERFO/NEREARER L LFT,
T B2 LIRY OPIHIFEA & RIS T D PAH O BELZ MG 5 & & 6, PAH R
WTHDHAEY AR ORI — 2 it LTz, TOFE%E, PAH 8 CTH 5 dibenzothiophene,
fluorene, phenanthrene 72373 ¥ OFIHIF AR OEREORF G| ST L 2R 2B, &6
IZARRIE, TAUHDOPAHBICE D BEINDIBERAT =V THILTWDLZ 2B HEMNITL
oo THDOZ END PAHSHIL, &Y ARR 200 L THEH T 5 Z &R S L7z, 4 %1%, PAH
X 5 A7 ADR DI MRS AR O FiiOBIR T ORER E DT 21D 5 T ETH 5,
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ERORERIT, B F—DOR)I—2F8IR EMRMBEREBR N T A =7 ¢ #—L L T{El
L 7= International Journal of Environmental Research and Public Health (IF: 2.468) D%F££ 5 "Recent

Advances in Polycyclic Aromatic Hydrocarbons Research: Occurrence, Fate, Analysis, and Risk

Assessment" (25 HR « iR S 7=,

(5) Ay AAEHCBST D AR VE U DISE AT

ARBIR LT DM N—T1F, vaazFETLE L THOTERBONE LT -
T&E, BFEIL MR XLEPFHESTLENVESTHDL AT b= & BRIINH AR LE T
OV b= DA =7 ZOWTHITZIT>To, £7, A7 b=r OB HEM
ICHEAELTEBY, =Y MY TIIEMREE, SrFaovaaTEEHFEMRIC2BO AT b=
VERIEDBREBLL TS Z EEGE L7 (=Y U : Journal of Endocrinology, IF: 4.381 ; &
% = : Journal of Pineal Resarch, IF: 15.221), ¥&IZ, B IHFEMAH 2 WITEMIIEHA L2 A Z F=
T, EHEMIRD D2 WVITEMTRERILL TWD Y b= Dialed 2 i kD, i
FADIEMEZIH L TWA Z 2O TIE L7z, S HICA T b= OmEMiaomMmEIfERIL,
W EDOHRLT, FHICEBW T O TS/ (. Pineal Res., 2019), L7Z3~>T, A7 b=
1%, FHZEM CTETT2BEERTOREBEEORGEENH D, —FH, SIRKFO/NK ThEh#
L OILFEMFFRIZ LY, BIFME L R ME O LB T T T vy a2 BRI T, R
I DOEE M & FIFEMALD in vivo TOTA TA A=V TR9BNLY =X —THEELT-v B
DO E MR & B ML OB R 7R BT 2 FTHEIC L72 (Communications Biology, in press) ., =
DT LRELTEET T 7 4y v a2 HOWTEFHEREL, AN/MARFOF L NAHGE &K O
TER R KT O IR Z Hdz & HTETEF TH 5,

(6)  METEIGYICEET D AFSE

SARBIR AL & T DM N — 1%, BN —2E 8% & ORI LV, LB
RALKSE (PAH) B ORIADOHE RN ST 2\ AT~ TW 25, PAH BT LA BB ORRBEIZ {1
S TAMR L TREPICHEH SN2 HEERBERILEWED —H>TH Y, £DOPITIT Benz [4]
pyrene @ X 9 IZFIEME/E RIFEM AT 5 DR\, £72, PAHBEIZEHMIC b E L TEY,
1997 4 1 HICHAMCHRAE Liza U7X v —F 4 b BOEMR S TiE, L
T REDOEMIZ X DWEERR~DORENME SN, L L, BRI TR L8
(DS R SNTCHmE 1L I E TR, HMGYEK TIME LR g ih 2 8lgz s T
W5, &I TAHREEL, WERD A YT 1T Benz[alanthracene % ¥ 5- L CEMEE T Lz, £ D
FES, BEEMAOTEEME T2 2 2I2X 0, MEHFOIL v T MREMETLTWND Z &M
Dhrole, SHITEFMEOEEGETLTEY, BRSOMEO~Y—T—bETFTLTWSZ &
HHBA LTz, 2D DR R % RN —2 B8R LSRR NS A =7 ¢ #— & L THRM
L 7= International Journal of Environmental Research and Public Health (IF: 2.468) D%F4 5 "Recent
Advances in Polycyclic Aromatic Hydrocarbons Research: Occurrence, Fate, Analysis, and Risk
Assessment" (25 B « RS2, — 05, AMEOWHEGRICET 2090 G 5 LTz, ALEOHE
Kz aoy o a TN Lo, e OBl v, =R OmE M54
DISELF UL D RISEN RO ALEIZIE N XU LR KEDOH LR HE SN TNDH DT,
INOOHEBBNINE LIZWREER &V, ZOBIEIE, =27 FOXR= AT 7 KERLIUNKT:
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728 L OHFEFECERM L CH Y, Fac. Agr, Kyushu Univ.iZHEF L1z, 2B, ZONEDO—H
T, R=AZTRFPFEME (IAHE, 27N THBESNTZEEY URY Y LIZBWT, 84
AREERDEFREZ T o7, ZHDDOR=AZ T K7L OLFEMEOMREIE, BIERH O
RO ZEHMRREFLICOEIRTE S L Bbh s,

(7) R DGR RE K O 52BN

WEEREK &%, KIE 200 m LIRICHFEAET D EEOHEKO Z LR L, KERET, 85
IR RTINSy E Fr, MIEBE DI &0 D B A FFo, EVEEIRIE KT, KE
BRI BTFICB N T, ESMOLEETZEET DB KEICHH SN TNDR, ZOMRALITH
LT o TR, SRR A PO L LIV — 1%, WrEIERE A O ERRIC T T 25
(DWW TAERZR R MIE 2 B AR ATV, MPEREKICA VT RO 7 2 DA L AEKFER
ZRH LT, ZOMBEEZILIC U THFAZHH LT (BEBRIEEEEKD A b L AKEH, Hid
2018-022738), Fhk 30 FARKFHEINMIA R THRE Lz, ZOHBEMHS CHEZ ¢ -
TV W ZHWREr I v (BR) & BIRKF: EITRBE IR FFRA 2 i LTz, S HIC=HY
FE I v (BR) & IRICHIEE L 7o RH R Hr IR B AE O A-STEP N E-IR S 4L, MBPERE K Z D
B ERIAENT L 2HEPTH S,

[ B2 dnl B B fE ik ]
(1)  HIERFART - HIER L5 3
HIERAEART: - HIBR(L 70 B CITHIERBRIE O XA 7 A OREECA L 600 T 572018, iR 7 'm
T ADFRY, Bl LY - W 7 EE Gl LB AL FHRIE R KO 217> T\ b, K
FEEITEIC LU T OMFFEEREICEL Y MA TS,
1) Y THHEREMOSHIZE DA FRL TP UBTEERO L S Wi g o 58 E RS

AV RRTT « BRFHEE GIFE 2B E L, #E, kb, #EEICL28EFICELS
NTNDEWH EORMEA 2 TWD, BARTIHELRHMCO SCELGEES L 8 E T, \E
DOHIFE « KL« FERE K EFIZ OV TR 1,500 4= O#E T OV T SRRSO fRHER L OVHI
DOHE - BRITER S fidkh, HIERBM PR FEZ W THAM Z Lt kY, BfELZ 35
DI EMARRTHD, LAY RRUT TIHERGEGKIIIFEEA LR, O LTREDHE
WM > TNDDOHRTH D, FEERARICETREORECHEHREIIXRLIZE D SN,
MOBEICLAMBUELE LWEZD, mMEOHMBIZL > TAHEUHENOFELZHED S Z L
HLEEL,

LI N NEEMTH D NN RO 2185 L U NV IBICE R EZ Y T, BiEinuvic
RAETHY THORER N LBEOHMBRENDNNORAE LA T, 7 s a7 28
WL, AEEMCESE SS>0Ox=y MIOE LT, 7R, GKE, AMEAHE, KIE
BEABEOEE), BIOEERBIEICESS P ZHMOKEEILE A 72, 7 MO KRN
K72 HDIIWBOIEENZ L 2D TH Y, ZORITEL N OHEREY OB AR A DFEEIC K
DHINHLE > TLE I ERGRICHE S E, KENDUTIELI DA X bt Lz, £ Ok5E,
DR VAZFED m OWHUE A X R A7 < & Bl 2,000 FRIZ 2 B AE LW Z &, F2
KHEBIZHED BONEINDTIET S XD LW DD, KIERILA X ER S BICEERKRIS 5 Z
EHLHLMNTZ LT,
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2)

2)

BREAL PRI FE A R U720k B ISAAAE L 72 o KB o

ZIETORKIZ L2 ERHEECHEEEORHAEN O, KEREIITFI 2 L OFKHiE,
KROVER CTERT 2EMNTHEAET 2 Z EPHERINTEY, K 40~35 [EERTOKET DKEIZ
IXBIRDO KN D -T2 2 ERHEEREINTND, LrL, EMOGFERICE > TEELRD, Y
DKDYGS0 pH 72 EDOKE X D> T\ o Tz, T2 TARIFZETH, KEBHFEEHRE X2 U A4
VT ADPREEIToTWE T — L 7 L= NEICHFE LTEERIICAER L, TOWKIZT E
STHRBMORET — 212, BEAFEDH CHEIN-FEEZICHT LI ETHIT L, 20
FES, MO TKEITHIE LTAKOKEDN, HERWEKD 13 FREOH ST, pHIZHFHETHY,
AXTNREZRN X =L EBFIZEL N0, EMOAFICE LD THDL Z EEZH LM
L7, 72, TOX )RS ZFERT 720120, 100 TEREOHIMN, oI 270N
WA U ClIZERRN, BN EBRMETHLEWVWI Z L nhoTz, ZTDOXK I A
EWEOERMENE X 555, EMOREICL > THOMHELEZ BN T WD, KIFEIZNO TR
ROKPAFE LT — v« 7 =20, AL PR OFEEICE > THHE L2 TH D AlhE
MR DHZ LaRBLTND,

By B
W Aoy BT, AukEy, BOARTE, 3 KO 7 U7 KBRS 2 F AT 786 S VBB BR R

FHRTIEICL E ST ONEEZ BB L T\ 5,

1)

2)

3)

R T OT v a— VBB B DERBEIG YL - BRBEAEE O BUIRETEAR

7 v a— AR E PE O BB IH YL OMIE O BUR & IEREIZEHIE T 5 & & BT O - BEROR O
BEZHME LT, KK, M, W/, KAEYZE xS E T 55 TR 228100 - 994 %
[FEBFRCT > = — U R PE [E BR A FE = B, UNESCO 7e & & oF o b L ICE
L TW5D, SFEEE, 7 a— A HEREEARNIMIERE T E O & s e 5 i 23 [F AR O |
SRBRBERLHUITE ROAETEICB LIETEEIC S W TOBMHEZ HAOBEBGREOHME 2 4
EE BT T, e, INETORRBICH DR L COFRIEMEZ T > o — Ui FUE e
PR 72 D NS VAR U T ENLRRE K TR E I — & LT 2020 42 H 4 B2 5 NZ R
2H 6 HIt T- T,

NIRRT D b by FNCE T D AWML BRI RS O 14T

MLy FITHEMET U7 R RKORAKATH Y, IITEFELERNFLE CEOHRBNBRKEE
ftFnZTcmbng, £, HRAREKEOERKEDZHEETEL TLH D, FMOAEWE
RUEDMERFBENE 2, HVE, KU, WY, B o5 0868 15 FHICbhiz - ThRik
RAFLC&E T, AFEILE, ZORREZOLRERMTE Y £ &OL7OOMEESZ 2020 4 3
A 13 HICWEERFEREYT 74 N7 7 CRIfE LT,

FA 2 A D~ 7 v —7 WERIUHEIZ T 2 HEFEER & A~ b 7 MR HE O 2

1996 En Skt L CE B X A ST 5~ > 7 v — 7 WEDE T OHEREVE R O TR
ZE, I HTNT 2004 4F 12 AICRAELTEA~ T =T v A~ VBRI N~ v 7 a — T ERERS
[, & ATEMIRIC S 2 TR L ZO%OEREROFAEERICOWT, HEEYSOMNE
MIBEE DR X D5l 21T > T\ 5, 2z CRE S ToEREMROMAE b ikt
PICERE LT\ 5, SFEX, 7—7» MElE, LI M E—FIcis T 2 EEER%E O
s A RBUO EE D ZEAGIZ DWW T D ERAZH, IFWMASHAE T ) o AFT ) 7 T RFET =7
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4)

5)

€)

v MREBUEEI ORFZEE & FE i L=,

HAHEICI T 52 2 HAEMOHERER 72 & ONCBREE B SR

ARSI & 72 559 20,000 =T 5K 6,000 FERTOVERE mTEH 2 ~THEICEDL T
O HAHEOWLERBEZ L O EREE T E BIIZ, bONERFEKIR T & 7225 A RYEEHIZIES
BAZ T D, K910 A2 O HUVE R A T 72K 50 ORISR S KUY 500 A OMEE R
JEHEREY BB O HERE 1Y - MO A PRI 2 i L T\ D, AFEICIE, AARMHR IO E
HLVZR I s R R S CHER AR U 7o Y IS IR HEAR W B UBE 0D 15 F 15 BE g A 3B O B4R & HEFE A
TARHIIHT & 21T -T2,

AeFietth 7125349 2 AR SR 0 HiVET R I 2 S

AR Z i &3 H bkt 7121, ©23E B AR 2 R FR T 2 AR OS5 E 5 i,
IR O HEREERE L 2T 59 X CTHERFAETH D, £z, BRSCHBEOEANDL D
FEHANRHEROZEMNEEN TS, BERMERHEIC L 2 EEEMEROEREZ B E L
TR 6 FEDLARMIETORE ML LBV, T E ISR OLEM, HE0 R,
BESET, /MATHILES, EILREHOMRENK T L TWD, SFEEICITAMEEIZS] SV M
TTHER D RIS T TRET 2 A0ECR A OMERE %2, Rt 2 —Lo
HWEEDOH LICEM Lz, 2k & bICIEBESIERICRT 2 EHE, MEoOMERES E
Jiti U 7=

BRETTGYLF 0 U
BREZTHU O HF TUE,  AARHEID B I 2 5 RIS R BETH UL/ 0T AL 2R e TFIECIRIRAEIC b &

SELUTOMEEZLED TN D, £2, AEMELCEOBEL T T 520D T UL TIEORED
1To77,

1)

2)

xF=aF /A4 RREFEOE NRERAWEAS FE=4 ) 7 b RHBEREHEE
HRFCEIMEHIN TWEI A =aF /4 RREEDOE b TOFYIRO A & R~
DL FANT 272, R TIE 2018 FE L5 W TENTE MREBREZIEL, IR
HORF=aF ) A4 RRRIES LOEEY ORRE ST 21T o 72, ETRERINEE & RIFFIZT v
r— FHE BTV, BREREOHEER EbITo7, EN 3 » )R - BriBR - mEE) 5
2019 4F 1~3 HIZE 109 ko v MRAWE L, BRI X OMGHED O R IREZHE LT,
ZDOFfER, Acetamiprid DICHIPEY) To %5 Acetamiprid-N-desmethyl (N-DMA) 3 e & 5 58 5 CHg
Hi S 40(84.4%, H1 84 0.36 ng/mL), Z4LIZ#EV ) T Thiamethoxam (THX) 7S B < # ) S 4172(52.3%,
0.09 ng/mL), 3 IR CHRIEE « THX 2% « N-DMA [BE DOZ NI CTHEZZITV, FiislR >1E
i U > 47 ) IR D NE CHEEE AN m WME A AN B D M= N A E AR 2 I3 S d o 12, BIRINEE & [F
BHCAT o 727 > — N ORE R & IR PR E O IINT 21T > 1o FE R, B3 E2 2 < BIT 51
TR IR EE SN DA AR B AR ST, SRIIRONT ORBIEDO ST 2D T &
RS, B2 D7 7 — MAARR E O EIRP O F~—T— L DI#ZT> TV T
ETHD,

TFAVEETNAYE LT B OARER TO PAH (HYTH &

I - AR, RRIC B COBRBEIG RO FEREHED 20, R TIET T AT E Wz
WOBRBBENAAFE=4 ) 72D TEH Y, KEFERFEE & g U ORI N /s <, £z
AN HIR OFRTEE 2 & O AFFIZZ N E B 2 DD HARMER FHkZ 55 L LTnd, BAR
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RS G 12 #158C, 7 LY (Ligiasp.) « A A F6 (Mytilus sp.) -~ 138 - gk « 7F L
DEBERBRMNG T HWAVEE LT DEE T TAT v I ZHhOY T ) o T 5 T5
Tre 7T L L RIDBREIEEE O PAHs /04T OFEHE, 3 BRLLF @ PAHs IXEICHEKD B D2
PEALTHY, 4B EOD PAHs IZFEIZHEE, i\ THENS ORBENEN TH D T L DVRE
SN, ZORMRENL T T LV AW EHROREE=4Y 7 AmE L THWD Z & T, PAHs
DB A~DFERERIAL TE=X UV TRETH DI EE X b, ET- 26N OBREE
(K23 JE L A~ PAHs BFEIZH 5 L T 5 ATREME DS RIR S Tz,
3) BEIW™ (2 UNARTA D) I2ED0 T WaETRET VORI
HPEBEZEY) O HIE IR B AR AL IR W T, RGBT 7 T/ A R O HUR PERERE 00 26 )
ZRRAT CERS 2 2 L0, 1 TEICDE 2 FARZRRE L CREWEZ 52 72 D12 BB 7 5
MAERTH Y, KL - FEEEN B D R 72 WG - MBERREZH O T 5 2 & BUNEARF R T
bbb, £, MTFKDOEHREF Y/ L, B THEROZFHNEE LZREMES LTl BiFosn
DRR 2 IR A R T D Z E RO LN TV D, Z D7 DI &SR THE O LSO & 1%
T DI T DA - MBERREZ TG L, T MK DM PIEEHNL T2 0ERD D,
AFETIEIINETICHEINDIEHKS Y (T2 U A RTA ) ICX D% /KBS MICBT
07 VR EFEBEREMAET Y 7L T 228 T, ARRACTHE SN DIELN
pH, MR, U7 U BEE, “BLRFBDESMFICBIT DI N L D U T U AEEE A2 THIT
XDHETIVEME LT,
4)  ALFABRERIEOR AN T A1 b R OB I R IE T R

TR (T I RIE Sympetrum) 1%, >0 CHHEITTEEMICE SN, TFE, (BF
BRI LN OB 2% T T, S TERETEE B LD, ZOEZERKLE LT, K
R CHEH S s BmMAmAR Al (LT, #A) RbiFoind, 7 =7 7/MAAIE,
VITINROI/u T T2 T a— v EERS ETHRAITH D, ARANE, 2010 LIRS
ERNTER LIZU®, BIEENTEHA SN TV D EERFAIO D Lo TV D, KFAINTE
R N O mERBRE TlX, 7 @O RICK T 2w R L s S Tn o2y, B
TOEREEIIZEAEDP> TR, T2 T, BEOWNEHET, FVET D 10 EDK
H CHAIOMH OF A BE LIZ AN EBREZIT IR o To iR, 7 2T T O8AIL ) A MR
DB % ) S/ D ATREME R STz,

(4) ERET - RETFOE
ERET - RATTE CIE, HERIRBRALSCHRFEDR AL WS TR U A7 BRI OARERTELR G
LB O e WERIEBR R E ORME L H & LT, B EERR, =NERR, MEtET7 1%
HAWT, LITOMFERREICI D A TV D,

) Ak Y =R ABEDENTAE D ITENRE D2 b
AEKIFEPED > 7 N VY H = (Pacifastacus leniusculus) 1%, ZiLETI—nr v/XE HARIZE
AN, BAFLETEREBREZEP L TV OMANRBEARE TS L, BTN S, BARIZE
ANSNTzv 7 F VY =1, 3 5OfIBEM (bihE, BB, W) 2»oflsSh, 25k
B R OERPEFE AR A IR T 5 & & bIS, RAFOH LWERIE SN KA L LT
WD ZEPREINTWD, RO 2 FF ORI BB R <, AFEORR AR Z2ITENIT
BEBEIHETWDLZ ENBESND, AT, ENERZEL T, MRBAFEOH LWE
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FNE EHBA TR RIS T 5 2 & 2t & LT, ABEEM O —> T 5 dbimE EEE (1930
BN &, BRI R O IR AL T o 2 R (1970 FAUEFE) , SR (1993 FEEE),
&R (2005 FEEA), BEFREAHFL LW (2010 FEFE) O 55OV 7 F WU H=HEM %%t
L L TENERZIT o2, RIS, FEMOBEMELZAGICT 5720, RALH T LIkt
HEEBR AT\, FHBE R a7 LERER A Rk LTs, RIS, SEMOIERSZHLMNCT S
728, BMEEOHD TRLHEE (=) O 12 % OMEEZHE Lz, B8, RAEL,
WEHBEER 27 B L OEEEEEIIAE 2 EOMBZ R Lz, RAF LIER S OMIC S EOMBE
AR BN, UL, BREMEEERIOME (T8 Fe—2a) 1%, RIER T
AHERE N, LLEX Y, BNO 7AW U T =R AEME, RAFEOH LOERNT E
MDRAULT D L & BICHBECIER S LN T 2HmARd bz, —5 T, T8y ka—
LFFE OB CORFBT DRI OV TIIREEZ BT 5,

B O NA A~ ZAGTRZIE D U7 B IRRR BT o B 3%

OAETIE, BB - Sl L O ZZ 1) C, mERHHEORIC BRI OEHEIRFEN L, iR,
PIRREFE N IER LTV D, 2D, MRS~ 20 EREOIRRARO LN TS, K
WFECIE ISR - AARTRIEICBIT 2B OTERIZ OV TR 2729, fEPEO 16 EO
KBRS Z AT 3 EMICB L SHAEREZITo 72, BFAERICEL, 5 AKX %E 3—4 &
FTOIT, EREGICEMESICHE D YT D) X, 2) FRERX, 3) THid ) Bl X
(0.5t/10a), 4) Tr¥y#edn h BB X(1.01/10a), 5) I % 8840 X (2.0t/10a), YTt
KX, EU Y UTF 7 AR T L, 77 ARETHBEIE L D% HEZ ERITH
L7z, BAER1FER T, RX SRR, TR & - ZEHAAXIZBWNT, 4 320X
M%<, SPAD (EDOERFZRE) NEm<, ZKRINEN 1.7T~1.8HEE o7, LL, EBi2~3
FH T, WX TA ROBRESLCEZAKNEIZEITRO 520 o Tz, WTIVOF LB X ]
THEF B RIS EIT R Do T2, 3 EOEMEIZ L D, 102 472 0 O R Z KU E L 2017 4D 555kg
226 2019 4R 1% 111kg ~ & RE R L 72, ER2~3FEH OSGICTHB W T, ZOKRIE & IUF#ER%
DOKBHELEOKBROBBGER-L 24, LRNEL, BEXEE, V) VLAEGELEOMIZIX

BRMEBIIRO NN 20, WEL L) U ERLEOMICABLREOMBENED b,
b b DAL EAT T2 8 25, BRER L S, TS BEAm KB T v EENME
MmoleZ &b, oMLY o OB ZERIELARER S5, UL ELD, Pk
WMo RIZ EEFR OS#EFE FFICY ) BRZ L TWORWEM T TR ED M EI28h R
ThoiHEEZLNTZ,

RER - 2361 D B BREEHIZE

AT DBREELHGEE O PITIIRE « W - PBREE 2 NHIHICBE LT, b b O/RESARE
RICHBZRET VO DD, 20X RERBRERMEDIFNZ W LM L THR e K %2
i L D7ITIE, RO RKEREL, WHEREE, FEMEREL &V o EBIFE TIERANH D,
NoOREZBATHRET D THERE] OMSZEAL TIRVMLULERD D,

BR AAVBIER BRI ZE © o 2 —TIX, ko ¥ —omsiiis s Eh L, D7 Eilmbic Bk Lzt
2 BARREE D A L TV D RER BT W T, R —FIk—in e 4 58 BUHI 2 2R
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3)

&R IHR ST OREAR)—E RS COBM ARG Lo, B EHIROREARTIE, Fik 30
EREIC s &R A 1| BIOBLZ FHE L, #)IKH OBEBRL - ORIEEHEET 5720, KK~
F =T U FH¥KD Be, Pb & HHEM D UC LIRFE - BRLTERNAALLEZRE LT-, TR
H, "Be, 2Pb OIEE N LFHE TORMA 7 — /L&KL TS B X BN D BB F o
"Be/Pbex FhiE, EFIE S AFITEWVEAA RS, ZiD OO EREMIZA I
WZ EDURIBENT-, A OSEC XN OREN D D HAITITEAKRI TR 220,
AYCIZT 7 ANy 7 b T2 EBRHLMNE o7, 2O Z LI, R EOEE HEREED
MR LTz fER EZ 2 BILD,

BRINTH Okt Cir) ik, WEREICHIERiEd 8T 4 A b T v I X2 ERRRL - EE
EIKARIT & D RA R TR EUE RIRFIZAT VY, R R PEZRE (2'°Pb, "Be %) % W CIT
KM—IRI R IR T B EOERE - ER T 0 2AOH 2R, ZORE, 'Be OHERE
7Ty AFET T T v 7 ALIZERBEOMEEZ R L, WD OISO’
BB ICLDbONRELEE XN, —F, *Pb OHEE T 7 v 7 ZZRMMOBRT 7 Z v 7
AR TEVMEZ R L, Fdl)s 5 OAR JOWIE TOFME - BHERBIC L 25508 K& W0
TEWRBEINTZ, O LD, RN TOREYE O H ORI A r— L ix 'Be O
(53 H) k&, 2Pb oEH 223 4F) LvEWEHE SN,
IR TGS 35 1T 2 A5 18 O J R gt IR AT 5

ABFFETIL, 2019 44 H05 202043 A £ TIRIE 1 » A 1 BIOAKEBIRZ 5 58 CHEiE
L, 201941 A6 12 HE TOBRT —% 2 AW CTHNO GHEMIRE DL L = 0FhREIC S
W TN OJRERE & R Lz, = OfER, KB OWINAEFEIC KIFE T HEAKE NS O
REH A OMIGIIREN TH D EE 26N D, BRICE D2IKOMPRDET, BKE
43.5mm TIE—EEANSIIAOKALIEL B35 2%, DOC 21, SRR A B XN SN2 o7,
L2 L, fRBE/KE 143mm, BLHIAT 5 REfE 2> S B T F CToOREKE 55.5mm O NI IXK
® pH 73 9.06 775 6.30 ~MET L, BEMIC KD AROMEPBI S 7z,

H AU 31T 2 KSR E) - W B8 BRF 40

U T DI E ORL AW EEDRHEN S, WHFERE CIIRFRED P L—Y—L& L TR Eh
T&E 7o, RBFFETIE, BRI FEZ PO E S fEEED 2°Th/ 2 Ra fhRELLE L O
BATh/ABU HSHEELL D ACE B L O A #2835 Z L2k, BARMEERREIZE T DR 7%
EMEFEDOAX v RV T ORG 2R L C& T, SFEEX, & BIZEEIT O % fihr
L7z, ZEMM72 B ARMEZER & LR FBREDOIRIC L 2E N LMY 20H 5,
HEAGHMD | DTh 5287 HERALKSE (Polycyclic aromatic hydrocarbons: PAHs) 1,
F & L THERBRERONA F~ ADO RIS L OFEM A2 RFRIC S 6, FEE & 2 RIFMEICR
WU BZBIIET, AARBLZIIUO LT 2T U7 RO, S0 Tchd Z Enb,
HEAGHDOEREY) XA 7 IZET LMD LERA R TH D, ZIVE THIEFN DR o7z AR
WAL L, IRIFHEE L WREED PAHs OJEFE LU, AR, B L OMHERE 2 5T
L7, 20172019 FFDE Z= (7-9 A) 1T, RifEAKOY 7Y o 7 % KA 3206 L PAHs 43
Wrait-7-, BAMIZET 2 RiEMEK+H D4 PAHs 2% (RTFHIE PAHs+ R HE PAHs) (3,
2017-2018 4ED 7-9 HIZMITF T, 1.3-6.0ng L' OFiPH (CEH :33ngL™") 1I2H VY, BARBED
5D 4 BHIFIZB VT, TR0 345N, 36.0°N, 36.5°N, 39.1°N TR E & DR 45 A
Thoto, £z, HAMEH RIS S ILHIKIZIS 1T 5 4 PAHs B X EHE TR < 72 2 A &2 7R

,22,



2)
1)

2)

3)

L7z, —J7, 2019 47 AlZEI1T D HAYEDO 4 PAHs JEE 1%, 2.2-6.6 ng L' OFiFH (CF¥ : 4.3
ng L) 12H Y, sl 5 AbHIRIZ IV T 42.9°N & 38.5N UL T < 2R DA T -
720 RIEUEFE O WREN AT & PAHs K540 O B M 2 B4 5,

S IR UG TS BRI Y DR AL - WIFSE

& S VRPN 1| & M B C O B o A o B EE

fa S RN OB EC RN« I - Frm)Il, BEEIRANOFIRI L Cldts B ERHEaE - BEEK
RO O Tk LIl 21T o 72, WK OB RE IR BEIT AR 28 4R 5 HIZITRIX W
THERS L T e, KIE D v AR — /WEERFZERT & R TR E R Wb E oY BiEIZBW T,
2019 4 7 A 9-10 HICHE 002 SR EAIIC 8 A CERIL L, Ge 34K M Hi#s T 134Cs, Y Cs
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MR ST, £77, MEFOWMHIEZ ZE L T P4Cs, > Cs JEE 2N 5\ R KR D220 46 & D
BRZ2RaT 5720, F—uo—C X 25 EIN 2 SR KA O W I L v £
Lz, BUfE, BT — X 2+ <b 5,

BACs PRPE 7 & Ir = B F i B O Wi K A B

Ry KRB PE - BRERHFR AR OW T LY, 20194 6-12 AD 4 EIZbT- %
ARLHE I S TG CHEAREURE (RIS A DS EERK) 28U, WEAy 7 7T 0w
Ry BAEEOBEHIZE Y, (KL~ MO IREDOSE DM AP LI Lz, EOREE, 2019
FEIZH VRISV TIE, KT 200m (10T B4Cs RN, MAREEZRTZ &GN
Rolz, BARUEDRBUEKD P4Cs BEEED, W T HANEWVMEZ RS OIE, Z O HiREE
KOFETH D EHER ST, RFEEIL L 0 IRHEFE O, 21T O TIE Th D, KRR,
HAHEDWEK D K, B XK FEFEND BARMESOWARA D= AL %D 9 2 CEERNALE
H7-679,
&S FR AT O IR T D A v v A O BhERFSE

AL T, FORE ISR 5 E R S EIT D O i ST U TEEIZ DV T,
WH - INERICBITABELHIET A 7-0, SHATHRIKXESA L NSy FE2HREL,
7HIR (1 MR B oMk EREL, BEDEOKEE v A0 T T I A, K
B DORINARE DT AT o T2, £ O OFER, W AMHICALE LTV SHKE 10 m F2E DK
VIR RICCIE, IO EEZ R T TV AHT720IC mass flux NRELSEETLHZ 0P 50
Ll odz, AWFIEIL JAEA 205 O FEMsE & LT L 7=,
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INTRODUCTION

Particulate matter (PM), ground-level ozone (O3), sulfur dioxide (SO;), and nitrogen dioxide (NO>) are listed
as criteria pollutants for determination of the air quality indexes of many countries and organizations. Methane
(CHa) is a vital greenhouse gas, and non-methane hydrocarbons (NMHC) are significant precursors of O3. Due
to their wide dispersion and human health risk, numerous researches have been conducted to clarify the
atmospheric behaviors. However, few of them have focused on remote background sites. Studies and observations
have shown that air pollutants derived from heavy-polluted areas have unignorable effects on remote background
sites through regional or continental transport from polluted sites. What's more, the influence of transported
pollutants is subject to several factors, such as potential chemical reactions during transport or at the recipient
location, as well as local meteorological conditions. Therefore, it is important to understand the air pollution
profile in remote areas acting as a receptor of transported air pollutants to comprehensively evaluate the health
effects of air pollution. Based on our previous research, polycyclic aromatic hydrocarbons detected at an ideal
background site, Kanazawa University Wajima Air Monitoring Station (KUWAMS), were transported from
northeastern China in the cold season and domestic Japan in the warm season and exhibited certain variations
over time. Therefore, in this study, the atmospheric behaviors of various air pollutants were further determined
at KUWAMS. We aimed to gain an understanding of air pollution profile and determine the possible contribution

of external and domestic emission sources at the background site.

METHODS

KUWAMS is encompassed by mountains with an extensive forest and is 2.1 km south of the Sea of Japan
coast. No major industrial emissions occur around this site. Air masses from the Asian continent can pass through
KUWAMS in the cold season and domestic Japan in the warm season. Air pollutants including PMi, PM; 5, NO,
SO,, O3, and total hydrocarbons (THC: CH4 and NMHC) and the organic carbon (OC) and elemental carbon (EC)
in PM 5, as well as mereorological conditions were monitored online by respective auto-monitroing instruments
from 2014/4 to 2019/8 at KUWAMS.

RESULTS

The daily average concentrations of PM; and PM, s were 7.1 £ 5.2 and 15.9 + 9.5 ug/m?, respectively. The
annual concentrations were 6.7, 6.0, and 7.4 pug/m? for PM; and 15.4, 14.5, and 16.0 ug/m? for PM,s in 2016,
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2017, and 2018, respectively. Notably, the PM» 5 concentration at KUWAMS was higher than the annual average
concentration in Japan (11.9 and 11.6 pg/m? in 2016 and 2017, respectively), even exceeding the annual standard
for Japan (15 pg/m?). Furthermore, a daily mean PMx s concentration exceeding the Japan standard (35 pug/m?®)
occurred on 17 days, most of which were in spring. The daily 1 h max average O3 concentration was 43.6 + 16.2
(15.3-105.9) ppb, and the daily 16 h average O3 concentration (from 5:00 to 20:00) was 31.5 ppb. Notably, there
were 12% days with a 1 h daytime value higher than the Japanese standard (60 ppb), indicating a significant
atmospheric concentration of O3 at KUWAMS. In addition, the annual concentration was 39.2 + 12.9, 44.8 +
14.0, and 43.6 + 14.8 ug/m? for the daily 1 h max average and 28.5 + 14.8, 31.7 + 17.0, and 30.5 + 16.6 ug/m?3
for the 16 h average in 2016, 2017, and 2018, which were lower than the average level in Japan in 2016 and 2017.
The atmospheric levels of SO, NO», and NO were almost ten times lower than the average levels in Japan in
2016 and 2017 (9 ppb NO2, 2 (2017)-3 (2016) ppb NO, 2 ppb SO,). Meanwhile, NMHC and CH4 showed stable
concentrations during the sampling period, with average concentrations of 0.04 + 0.04 and 1.88 + 0.04 ppmC,
respectively. The 3 h mean concentration of NMHC was 0.04 + 0.04 ppmC at KUWAMS, which was lower than
the Japanese standard (0.2-0.31) ppmC as a reference value for the prediction of the daytime Oz concentration.
As shown in Fig.1, common air pollutants displayed certain seasonal features. PM; and PMa.s concentrations
presented a seasonality as spring > summer > winter, autumn. It is thought that local sources such as seasonal
pollen and sea salt dominantly contribute to the PM variation at KUWAMS. Besides, distinct peaks in autumn
suggested the probable contribution of local agricultural residue burning. Additionally, asian dust is prevailing in
spring and can be long-range-transported to Japan, contributed to higher PM level in spring at KUWAMS. Winter
is the “clean” season due to lack of primary emission and weak atmospheric reactions. SO,, NO», and O3
displayed similar seasonal variations, spring > winter > summer > autumn. Spring peak of O3 commonly occurs
at Northern hemisphere, which was thought that air pollutants including O3 precursors were long-range
transported from continental flow in cold season (winter and spring), and the formation of O3 was strengthened
by the mounting solar radiation from winter to spring. Low concentration in summer and autumn can be explained
by lack of O3 precursors and strengthened wash-out effect due to frequent precipitation. CH4 showed a seasonal
variation of winter > spring > autumn > summer. Seasonal features of CHs4 in a background environment are
correlated with its atmospheric reaction with hydroxyl radical, which depends on the seasonal intensity of

ultraviolet radiation. No obvious seasonal trend was displayed in NMHC.
CONCLUSIONS

In this study, long-term observation of multiple gaseous pollutants (4 years) was performed at a typical remote
background site. Common air pollutants were present at relatively low levels but with pronounced seasonal

features, and high concentrations of PM» s and O3 that exceeded the Japanese standards were detected. Both

external and local emission sources contributed to atmospheric pollution at KUWAMS.
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Figure 1. Monthly variation in continuously monitored pollutants from 2014/6 to 2019/8 at Kanazawa
University Wajima air monitoring station (KUWAMS). (a) PM; (ug/m?); (b) PMx s (ug/m?); (¢) OC (ug/m?); (d)
EC (ug/m’); (e) SOz (ppb); (f) NO2 (ppb); () NO (ppb); (h) 1-h Os (ppb); (i) NMHC (ppmC); (j) CHa (ppmC)
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Introduction

The smallest of atmospheric particles are less than 100 nm in diameter and also termed as nanoparticles. The
subset of particles in this size range can also act as cloud condensation nuclei and have significant impact on the
regional and global climate. Also, human exposure to anthropogenic nanoparticles is an emerging health concern
since their impact maybe overlooked by the conventional regulatory measures such as PM,s. However, the
chemical speciation of nanoparticles is technically challenging because of the minute particle mass. There is a
constant need for more effective collection method and sensitive chemical analysis, which can detect and resolve
the evolution of the chemical compounds of nanoparticles in the atmosphere. Surface enhaced Raman
spectroscopy (SERS) provides a drastic enhancement of the scattering efficiency over traditional Raman
spectroscopy. In this study, we examined the applicability of SERS on the rapid and sensitive chemical analysis

of nanoparticles.

Methods

The novelty of the proposed technique is that the SERS substrate (Ag SERStrate, Silmeco Ltd., Denmark) was
used directly as the sampling substrate of a condensational growth tube (CGT) sampler (Series 110 Liquid Spot
Sampler, Aerosol Device Inc.), which can activate nanoparticles into water droplets (~3 um) and ensure
simultaneous inertial sampling and SERS pretreatment. First, we investigated applicability of the method on
mono-dispersed (20 nm, 50 nm, or 100 nm) ammonium sulfate (AS) and levoglucosan (LG) particles as model
aerosols (Figure. 1). The method was then applied on ambient nanoparticles collected at the Noto ground-based
research observatory (NOTOGRO).

Results

We investigated laboratory generated AS and LG particles of 20 nm, 50 nm, and 100 nm, as well as ambient
nanoparticles. Based on the successful detection of the peaks corresponding to sulfate v(SO4%) and organics v(C-
H) modes, our proposed method of combined CGT sampler and SERS technique showed sensitivity high enough
for detecting major chemical components from nanoparticles as small as 20 nm (Figure. 2). Furthermore,
comparison of chemical composition inferred both from current method and that from hygroscopicity of ambient

particles showed consistent results. The detection of major chemical components from a small volume of
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nanoparticles as small as 20nm by SERS can be a significant step forward in our pursuit of developing the more

sensitive chemical analysis.

Implications

Current results showed that the combined CGT sampler and SERS is a promising technique which may provide
deeper insights on the chemical speciation of particle growth processes in the atmosphere. We believe that the
proposed method makes a significant contribution to the implementation of individual ultrafine particle analysis

and could further help solving the aerosol climate uncertainties and health risks related to nanoparticle exposure.

For more details:

Ryota Kunihisa, Ayumi Iwata, Masao Gen, Chak K. Chan & Atsushi Matsuki (2020): Application of SERS on
the chemical speciation of individual Aitken mode particles after condensational growth, Aerosol Science and
Technology, DOI: 10.1080/02786826.2020.1730298

Aerosol
generator
(ATM 226, TOPAS)

| Nano DMA 3085 |

Spot Sampler

Figure 1. Schematic of the experimental setup used in the laboratory experiment.
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Figure 2. Representative SERS spectra of AS and LG model particles mono-dispersed at 20 nm, 50 nm, and

100 nm. Spectrum of NaCl particle is also shown as a background.

_81_



BEMFICE TN PN L-7 T A % o X — B MR LR
N ), AR A

T927-0553 A )IRBEEREFRERET/NAR IR ER A AR i 98 o & — i F2 R i %
Yuto OSAKA, Yoichiro KITANI: Characterization of the antibacterial L-amino acid oxidase in fish serum

Background

L-amino acid oxidase (LAO) is one of the potent oxygen radical species generator. LAO oxidizes L-amino
acid to a-keto acid and generates hydrogen peroxide as a by-product. This enzyme shows a variety of bioactivities
such as apoptosis, antiprotozoal and antibacterial activity. Those activities are because of the resulted-hydrogen
peroxide. In fish species, antibacterial LAO was firstly found from fish body surface mucus and it may protect
bacterial invasion at fish skin (Kitani et al., 2007). After this, fish LAO was isolated from the serum and it was
the first report that the LAO found from animal blood (Kitani et al., 2010).

The LAO related host defense mechanisms of animals —including fishes are still unclear, even blood LAO.
Previously, I surveyed that the species-specificity of LAO in fish blood and found the red-spotted grouper
Epinephelus akaara (Fig. 1) serum containing the enzyme (EaLAO) and hydrogen peroxide mediated
antibacterial activity against Aeromonas salmonicida and Listonella anguillarum. Isolated enzyme was 440 kDa
acidic protein that consisted of 70 kDa subunits with L-tryptophan, L-methionine and L-phenylalanine oxidation
activity. Also, the N-terminal and internal peptide amino acid sequences of the isolated enzyme were similar to
known LAOs. This result was the first finding of LAO from E. akaara.

Purpose

However, the host defense mechanism of fish blood LAO is not fully examined. The new knowledge of
blood LAO may become an important key to understand the first-line host defense system of animals. In this
study, to gain more insight into the biological meaning of fish blood LAO, I try to reveal primary structure, tissue
distribution and physiological responses of EaLAO.

Methods

First, cDNA cloning and sequence analysis of the EaLAO gene (ealao) was carried out. The partial
nucleotide sequence was amplified by degenerate PCR. The degenerate primers were designed based on the N-
terminal and internal peptide amino acid sequences of EalLAQO. The full-length nucleotide sequence of ealao was
attempted by both 3° RACE and 5° RACE method. Second, the expression level of ealao in E. akaara tissues --
dorsal skin, abdominal skin, gill, stomach, intestine, liver, spleen head kidney, trunk kidney, brain, pyloric caeca,
and whole blood were measured. LAO activity of tissue extracts from those tissues was also measured. Finally,
ealao alteration by the lipopolysaccharide (LPS) injection, pathogen exposure and traumatic damages were
examined. In the LPS injection work, 1 mg of LPS was administrated to each fish by intraperitoneal (IP) injection.
The pathogen exposure experiment, formalin killed vaccine of A. salmonicida, L. anguillarum and Vibrio harveyi
were individually prepared and 100 pL of vaccines were IP injected to each fish. The 10® CFU of live V. harveyi
injection was also examined. The LPS and bacterial exposure experiment, ealao alterations in spleen were
monitored. In traumatic damages experiments, two different types of experiments were performed; a) the test fish
skin was trepanned 30 times/fish using lancets, b) the blood was collected as much as possible. After both
treatments, blood LAO activity and ealao alteration in skin, spleen and head kidney were monitored. The
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quantitative PCR of all gene expression profiling was amplified with ealao, interleukin 1 B (i//b) and reference
gene (component of oligomeric Golgi complex 5, cog5) specific primer set using SYBR green I chemistry. LAO
activity of serum or plasma from all experiment was also evaluated by the generation of hydrogen peroxide with
L-tryptophan using o-phenylenediamine / peroxidase method and measured the absorbance at 492 nm.

Results and Discussions

Partial nucleic acid sequence and amino acid sequence of EalLAO was clarified (555 bp, 185 AA). That
sequence showed the high similarity of known fish LAO. The partial predicted amino acid sequence includes
signal peptide (Met! - Ala??), flavin adeninedinucleotide binding site (Arg''® — Thr'??) and N-glycosylation site
(at least three sites, Asn*> — Ser®®, Asn®? — Asp®, Asn®® — GIn®®). During the cloning work, I found two of the
other types of LAO genes (ealao?2 and ealao3). These results suggested that the E. akaara has some of the ealao
paralogues. The functional differences of the ealaos have to be clarified.

The tissue distribution of ealao was dominantly detected in dorsal skin, abdominal skin, gill and liver. The
LAO activity of each tissue extract was detected in dorsal skin, abdominal skin, gill and serum. Interestingly, the
LAO gene was not detected in hematopoietic tissues (spleen and kidney) and whole blood cells.

The LPS injection, i//b was increased eight times at six hours rather than the initial group. However, ealao
was not significantly altered. Similarly, LAO activity in serum was not changed by the LPS injection. Bacterial
vaccine and live bacteria injection also showed less alteration of ealao. Both injections induced the i/1b; this
result meant that the bacterial response of test fish was formed. Those results suggested that bacteria related
substances and bacteria cell bodies are not contributing LAO response.

The ealao in the skin was not induced by skin trepanation; in contrast, loss of blood showed interesting
responses. The ealao expression level was increased than the control group at one day after bled. This alteration
was calmed three days after treatment. LAO activity of plasma was increased at three days after treatment. Those
results suggested that ealao is induced by the the blood loss and synthesizes the LAO protein to recover the
normal concentration in three days.

Conclusions

Taken together, the EaLAO may be generated in the liver during the healthy condition to maintain blood
LAO concentration and stands by the intruding bacterial pathogens. In case of severe wounds that cause the blood
loss, the ealao production switches to the head kidney for the recovery. In addition, EaLAO similar gene was
detected in the skin and gills of the naive grouper. Those LAO productions could protect bacterial infection from
body surface tissues. In conclusion, LAO may constantly fight against bacterial infection in the entire body of
the red-spotted grouper.
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Nobuo SUZUKI: Gadolinium suppresses both osteoclastic and osteoblastic activities in the scales of goldfish

Background

Gadolinium (Gd) is a ductile rare-earth metal. Gd** is currently used in magnetic resonance imaging for
clinical diagnoses because Gd>* has paramagnetic properties (Méller et al., 2002). To avoid the toxicity of Gd3*,
chelated forms, known as Gd-based contrast agents (Gd-CAs), have been used (Moller et al., 2002; Telgmann
et al.,2013). In general, Gd-CAs are stable complexes. The agents are rapidly eliminated from a patient’s body.
After excretion, they enter the public sewer and, subsequently, the wastewater treatment plant. Because of their
polar or anionic nature, however, the Gd complexes most likely are neither adsorbed onto surfaces nor by
particulate organic matter (Knappe et al., 2005) but are released into environmental water without a specific
recycling process (Telgmann et al., 2013). Therefore, a significant amount of anthropogenic Gd-concentration
in surface waters has been reported worldwide (Mdller et al., 2002; Telgmann et al., 2013). It is possible that
the anthropogenic Gd impacts aquatic animals. Gd appears toxic in animals because Gd functions as a blocker of
Ca channels, causing its ionic radius to be nearly equal to that of Ca (Sherry et al., 2009). Therefore, we
examined the effects of Gd in fish bone metabolism.

Methods

Female goldfish (Carassius auratus) were purchased from a commercial source (Higashikawa Fish Farm,
Yamatokoriyama, Japan) and used in the scale in vitro bioassay. In addition, all experimental procedures were
conducted in accordance with the Guide for the Care and Use of Laboratory Animals of Kanazawa University.

The culture medium was prepared. First, we added 1% penicillin-streptomycin mixture (ICN Biomedicals
Inc., Aurora, OH, USA) and HEPES (Research Organics, Inc., Cleveland, OH, USA) (20 mM) to Earle’s
Minimum Essential Medium (MEM; ICN Biomedicals Inc.). After filtration, the MEM was used in this
experiment.

After preparation of the culture medium, goldfish were anesthetized with ethyl 3-aminobenzoate,
methanesulfonic acid salt (Sigma-Aldrich, Inc., St. Louis, MO, USA) and the scales on both sides of the body
were then removed. The collected scales were incubated in MEM supplemented with gadolinium acetate
(Gd(OCH;3CO0)34H,0) (Wako Pure Chemicals, Osaka, Japan) (10'° to 10® M) and compared with Gd-free
medium as a control. The incubation time and temperature were 6 hours and 15°C, respectively. We have reported
the toxicity of Cd at 15°C at 6 hours of incubation (Suzuki et al., 2004). Therefore, these culture conditions were
adopted in the present study. After incubation, scales were fixed in 10% formalin in a 0.05 M cacodylate buffer
(pH 7.4) and then rinsed in distilled water. These scales were kept in a 0.05 M cacodylate buffer at 4°C until
analysis. Then, tartrate-resistant acid phosphatase (TRAP) for osteoclasts and alkaline phosphatase (ALP) for
osteoblasts were measured by the methods of Suzuki et al. (2004).

Results

Gd inhibited TRAP activity at 6 hours of incubation. Gd significantly suppressed TRAP activity. In 3
goldfish used in the present study, the detection limit of Gd was 10713, 10-!!, and 10" M, respectively.

ALP activity was significantly suppressed by Gd, although the Gd sensitivity was lower than in TRAP. In
the 2 goldfish used in the present study, the detection limit of Gd was 10 and 10-1° M.
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Discussion

This is the first report to indicate the toxicity of Gd on fish bone metabolism using TRAP and ALP enzyme
activities. The scales of some teleosts are a better potential internal calcium reservoir than vertebral bone during
periods of increased calcium demand (Bereiter-Hahn and Zylberberg, 1993). Therefore, we believe that fish
scales are a suitable bone model for the analysis of environmental pollutants. Furthermore, we demonstrated that
Gd quite sensitively inhibited TRAP activity. Even Gd of 10> M suppressed TRAP activity at 6 hours of
incubation. Therefore, our assay system is quite effective as a biosensor for Gd.

At 6 hours of incubation, very low concentrations of Gd (10! and 10° M) influenced osteoblasts and
suppressed osteoblastic activity. Therefore, the toxicity of Gd to osteoblasts appears to be higher than that of Cd,
MeHg and InHg (Suzuki et al., 2004; Suzuki et al., 2011). Heavy metals such as Cd, MeHg and InHg were
resistant to each metal as a result of the production of metallothionein (MT), which is a metal-binding protein
that protects an organism from heavy metals (Suzuki et al., 2004; Suzuki et al., 2011). Because the mRNA
expression of MT in Cd-, MeHg- and InHg-treated goldfish scales was increased, osteoblastic activity did not
change at 6 hours of incubation (Suzuki et al., 2004; Suzuki et al., 2011). Thereafter, osteoblastic activity was
inhibited by Cd (10”7 M), MeHg (107 M) and InHg (107 to 10 M) at 36 or 64 hours of incubation (Suzuki et al.,
2004; Suzuki et al., 2011). Therefore, the toxicity of Gd to osteoblasts may be related to MT expression.

Gd was present in recycled water in which the stable organic Gd complexes pass through several sewage
treatment plants without being significantly decomposed (Knappe et al., 2005). Therefore, anomalously high
concentrations of Gd in surface waters are of anthropogenic origin (Rogowska et al., 2018). Specifically,
anthropogenic Gd was detected in surface waters (up to 1,100 ng/L) and sediments (up to 90.5 pg/g) (Rogowska
et al., 2018). Therefore, aquatic plants, fungi, small planktonic crustaceans, and freshwater fish (Cyprinus carpio)
were able to take up anthropogenic Gd from the polluted water and it accumulated in their bodies (Rogowska et
al., 2018). Furthermore, in the present study, we demonstrated that low levels of Gd (10-'3 to 10!! M) have
toxicity for bone metabolism in goldfish. Thus, we strongly believe that anthropogenic Gd has toxicity for aquatic
animals and we must consider a Gd risk assessment to protect the polluted aquatic environment.
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BEEURERITIANT i S A K A9 2 RET = A A T2 R, ST
263-8522  THERATIEMAREXKIVEN  TERZERFABRMAOHE TEFEY = — A, 4T078-8510 JHE
JITiRAs A R R L B R A A 20 B, ° T263-8522  THERTEEMMEBXIAE
T TR RFBe B A SRR A P SE50 Y, 0T 923-1224 ) IRBESE T AT &PURFER A A
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Toshio SEKIGUCHI, Hiroshi AKITAYA, Satoshi NAKAYAMA, Takashi YAZAWA, Michio OGASAWARA,
Nobuo SUZUKI, Kazuichi HAYAKAWA, Shuichi WADA: Effect of polycyclic aromatic hydrocarbons on
development of the ascidian Ciona intestinalis type A

EI=N=R
H A

LR ERERILKFE (PAH) I, (LAREROARM ORFERBRBEIC L 0 A LRI S5
REGYME CH D, F72 PAH BUITEMICEENTEH Y, EMEHFE R 82 X DWEGROBRIZ,
WPEENMC B % KIF 3, PAH AL, BHEEMWICxF LA mIEmE ., ZRIFEMEME. N < 8Ly
BLELTERT 2 Z LR TnWb, —F, WEETHEEIY I LTI, e BRI
WL HDOD, PAHZFEBITAHTHY . COEMAKFIIMTE STy, £ 2T, Tl digEEs
MBI DET VL LT, X =27 LA KRY (Ciona intestinalis type A) % >, PAH SHERDOEHHR % H
BEE LIWE 21T > T b, Sl B Z 27 LAY OIS AE L ERE~D PAH FHOEEZ HEtd 5
& & B2, PAH ZRIKO M D—>T&H 5 Aryl hydrocarbon receptor (AhR) (25 B L., & O3 & f@4T
L7z,

[ 5ik]
FBr 1. WIHIRAICRIT D PAH EHO I O\ T O/
ARYZFEINIZ, dibenzothiophene, fluorene, phenanthrene % #1241 6.25, 12.5, 25, 50, 100 uM #sI0
L., 18 CTHRAE I, 22 KfZ DS ELEE L, £ DOIEE N FHMEI CTHIE, RERNAED
FAEREFHE LI,

KB 2. EBREICE T D PAH HORBIZ OV C O

=R 20 FEfE] D 7R Y 414212 dibenzothiophene, fluorene, phenanthrene % Z #1241 100 uM A0 L |
18°CCTHEEE LU 70 Rifiit: DRI E R Z [EE LTz, RYDOYETA L ~Tx 7 v BMELTEY | B
iR CTHFKT 5, JBENIIERRHFITIRAN LML & 720 | SEAICENICRIN S D, #IshE R4
NS TR L, YIS EROERE EHREOE SOl ERDT-,

2Bk 3. ¥ AhR DR BUiEAT

R 20, 62, 86 W1 OLh A, I AEEIERET, PSR OE K 2 TRIZOL RS FfR &
. Total RNA ZHifitti L 7z, OligodT(20) 77 A ~— % cDNA Z &R L721%, &¥ AhR D7 T A
~—t v MZLV PCR #1772 -7-, WIEME= Y bu—L & LT, EFlo @5 T28R L=, E-90#
RIZI 1T 24 F AR OFEBUSBIEMHTIZ1Z. Whole mount in situ hybridization (WISH) %1772 o7, Shi
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BRZEE L, A% AhR (53-3220 bp)DESIH H AL E 72 DIG 7L RNA 7> FE U AT —T7 %
NATYVEAXSHE, TADY T4+ A7 72 —BFEAHL DIG Hulk & S SE7-%, EETHDH NBT
& BCIP Z Mz 5 S W -, ¥ 7R ames el Lz,

[FER LB
FEER 1.

PAH BICK T DO Z 27 LA RY O E~OREL KRG Lo, HY=RINT, PAH B
(dibenzothiophene, fluorene, phenanthrene) DWT 1L & U L7245, dibenzothiophene & fluorene T
1%, 50, 100 uM THERIEARZE LR 7=, & 51T phenanthrene TlE, 25, 50, 100 uM THE 2
BAERENROONTL, TOXIIZPAHE LM AICKEL G252 LR LT,

ES WA
WEDK M D DA DS E A M DA IRIZ 72 5 F TORREIEFRITIS 1T D PAH FAD B2 T LT, 1KY
£1Z dibenzothiophene, fluorene, % L < | phenanthrene Z ¥/ L., ZHER OTERE~D B L G L 724
ROREREF IO SR T2y JREBRINE OMIESE D P A IR L TWD Z &3 LT,
Z 2T, IS EIR DR Rk 2 BEVWIGIES O e 2 AR LR R, BB L2 To PAH HICk
WTHEICHED FERRO LN, 2O Z Lid, PAHEDRHRNEZHET 22 L2 RET 5,

FhR 3.

FHEEWICI 1T 5 PAH K TH D AhR OFRET T ZIZEE L, FORBMNT 21T > 1=, FHESE)
WIZEB W T, AR [ZPAHE LA L. & F 27 1 L P450 (CYP) 1A 235845, CYPIA |, PAH Hi%
R LESHALT 5, AP O#IIRICIB W TIE, ARR 28, RHERT & U TR GBI E CTRILL
TWDZEDBICHRE SN T WD, S, ENSEREE % £ TOLRER & HERICE B LRI
Z4T-72, £ RT-PCR IEIC X 0 AREMICI T D AhR EIn T DI BURNT 247 - 7= R, shAE0 S 41
NERE TOAT—TARRMRNA NFEIL L TWD Z ENRHALMNIR -T2, I 5T, h#ERE W
WISH fi#HT DfES, AhR mRNA 1%, WHALE . FLECRZEE, #RES K TRTENFE bb 5i7z, &Y AhR

T, HEEOH E W o TR LT 2R BICB OV TRAROEYCEREG YE 2585 L = DRz
Eéioé ETHEIND E L BT, MRREEEF L EZL LN,

[£&0]

PAH BN Z 20 LA RV OHHIFAESCERICEE L KT 2 L, Y AR OFREANZ— %
B 5782 Lz, Y AhR |E, PAH D # %%x JHETCOREAT U TREL TR, KL
L C PAH OER Z M-+ 2 afEetE RN @y, 4 %1, ¥ AhR @ PAH BikiGtE 2 MR 5 FETH
Do TO XD, AR, WP MBI O PAH FHLOREL 531 L~V TS T 5 L CoREM L 72
HIEAHD,

AAFZEIE, 7V ZK - RERFEMEOBED & &1ciThi iz, WFIERERIL. Sekiguchi, T., Akitaya, H.,
Nakayama, S., Yazawa, T., Ogasawara, M., Suzuki, N., Hayakawa, K. and Wada, S., 2020, Effect of polycyclic

aromatic hydrocarbons on development of the ascidian Ciona intestinalis type A. Int ] Environ Res Public Health,

17, 1340. 12 L 7=,
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FEREREET 1 - R AT 2
17920-1192 A RMAMET  SIR KR A A EEERE S v Z —
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Noriko Hasebe! and Maki Hamada? : Thermoluminescence dating of quortz vein, Togi mining district

[iZzC®»iz]

A )R BER N S I AL TE 9~ 2 & ORI LTI IR R B BRI O H4 1T F TRROTRIE T o TWIZD3,
RO PEHERECHL I DR OFEANIANHA TH 5, BHATITHF O AASN A (B AMEILKR)
AED T LD K RS (77 ) = 2 7O o0 H AL OB BIEEINC & > TEILARDNTE K
SNDTENESHMBEN TN D, BUKIEENI > TR SN D AR HE > T@PEHT 2 2 &1 %
< BESEENCITEIN 2 3 B4 D BRI ARAROFES I THON TE 72, ERILLIOITIN TS ARIRD 57
MLTEY ., ZOARIROIERFEH 2T~ Z LICX 0 BERIEUOERRH KRN 2 #im T 2 Z &
ZHBIC, BUL IRy v o RAERAEEZBEH TE 2008 9 PERET R -1,

[ L O FiE]

T T TR L 72 A EARO N 2 R 2 Cor Bt U, EER (LK FRA0E | EREILEE | d5 X OVEIRHEIC L 0
ek sy L7, SAR 75 (Murray and Wintle, 2000)(Z THIE/L I X v B AB I OEUL I Ry
A PE USEMREEZ RO, LI Xy AFFOREEE L, FHEMBREORMEL VI
I w7 AT K D K OBIE, LA-ICP-MS (2 X % U, Th., Rb OIERE R % Hu iz,

[# 2]

LA B3RO B D FERIFREIT, RERAEIRTH 5720, FHERTECHRREITKR < (K, 0.47%, U,
0.09 ppm, Th,0.25ppm, Rb,56ppm), #J 0.7 Gy/kyr TH -7z, HEIEL I F v v ZAMEIC X D57
HEOREH Y T 14 MOSH#EFRIE 2.5 Gy 5 23.5 Gy £ TRE XS5 FEH1T 10.6£3.0 (2SE)
Gy Thorz (K1), =, BurIxyt Ak (K2) TlE4 MTHEMBEZLZRKDIZE Z A K 3500
Gy CThotz, FLOMIIMREBBROFTEHENOEX L2 KERMETHY (K2), BBLXZORMEL Y T
HD, K2121ET A MREORIER RIZHE T WA, 7 2 MREEZ 5 X % 0M 0 = URE DR
AT 72 < BEAIXIZEAE Lo Te, BULI R v &2 A2 K D25 MFREAE X et
NIAX BV AZLDENRE L /NS ozl e LT, AEDENARIEMTHL Z D, Ik
ONEESHREIE LTHW 0D, LT LETWEAREEREZ BND, S EIEY I2\W4E
RIFEEROEMRENRTH D Z L2 E 2, B I Xy ZKRICE DR TH 55 3500 Gy D21
MENOFERMEZABEL 7L ZA KIS5.0Ma &7 o7, MR ENETI L CWEriEEE 25 &
ZOEIZFROETH Y, BEEOBEERTL-EHWVWEEZOND, ZOMENDL, ARIRDEHK
FERORBICHNL IRy B AEFEITHL OO, #HTE DR EZZBE L 2L O®RE
DUETHDZ ENRENT,
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ARELOTREIITR) T S A - EHBES A (BEEILSD S LAIE) ., /IS A - IHEW S A - &
SRS A (ALBEE IS AT . MM S A - i RS AL () A4 Yvardrz s
N BHEIAZS A (BRKE) IZTWHIIWTEEWie, E ARSI IR 2o R 508 S i 5 3 PR il
JEIC XD m a2 THEM LT,

togi vain (n=14)

Central value =8.2 + 1.4 (10) 3

Dispersion = 57 %
P(x?) = 0.00

15

10

Peak 1:3.11+0.18 (15.1£9.9%)
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Murray, A.S., Wintle, A.G., 2000. Application of the single-aliquot regenerative-dose protocol to the 375°C
quartz TL signal. Radiation Measurement 32, 579-583.
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ARHEENT - =2 - RIS - TR 3 - KRIRkER 2
17920-1192  @RWTARET  GRKFER A AHRRREN Y > 2 —
2T 819-0385 i i) VLA ] T PG XK e ] 744 JUIN KA SR
3T 690-8504 R ARIFARIT PG IFRET 1060 AR S A4 M B IR 750
4T 890-0056 HEVLES LV T SR MM T B 50-20 BBV B KK PEF D
M. Honda!, K. Mukai?, G. Nagato®, S. Uno*, Y. Oshima?® : Biomonitoring of PAH pollution in intertidal area
using Wharf roach

[1Izr®ic])

LB R IRACKFEIE(PAH B LA IREL « A OB IEORHIC I D, K& - KEEEHIC
WSBAY IRV YIS ENR > T D, PAH TR N AME « BRFEWZET 5720 T, W< ELEH
REERTLOLH Y, WEAEL EOWMESHOTKEFHETHZ ELHLMNI/> T D, PAH
I & K& A8 U CTHEICEIEN D, ZOBOEENC OV TIIAH RSN EL ., FioaHwSs
12 LK DWW AERH L HEEA~OIE L BREI LTV,

7 F LY Ligia sp 3@ ORI B ICAR L, SR OIREBE 22 sk BRI AT - A AT
AV AR LT A B R T D BMER AN - — B0V NIZEET 2 EIRR R E O R A
Lo, ZOZENLTFTAVIFEIBOBREE=2 YV REICE LT, SKEEEZHWEM TR
DEEHAETRET 2 LHLL EOREREL MDD LB 2 b,

W B4 T O PAH HOBRET B L OAEY ~D PAH JEIHFRA~DO TG 2 AT 570, AR TIZT7 T A
VERBEREME L GERHL. 7 AV EE=X U U7 AEY E L O PAH BHO BRI YL &
A& Uiz, Eomtexigetig & LT, KPEPER Rk & ik U O/ NS < F 2B Hisg o
R S OFHAFECZ W E B 2 B D AR FHg 2 x5 & Lz,

[F5r]

A AHEIR = OB 12 MR (E R - BKE - 10 - 30k - A1 - Ul - Sl - SR - b - fEm i - 2 .
FIF)T7F A (Ligiasp)BLOTE MK« 7T AV OFERERFGRTHILMNEAERE L, TRE
SNT=HFEY > 7O PAH BEORRE 3HT 21T > 72, PAH JEDORE SN CTIET A U A REREIR
EITOEDD 16 O PAH HAEMEWE L L TR L, BIREKE Ny 7 7T KOREND
Naphthalene Z R4 L7215 FEA X GWE & LT &iT o7, [RIRFICE D BRBERBIHMEAK « 13 - diih
HE)H O PAH FHIRFE & 7 F L W D PAH FHIRE O L fiFHNT 217\, BRI OHEEZ1T - 72,
[FEH B LOEE]

SN LT 15 M0 PAH HO A B TR E, 7 A Theb @R C PAH EH AR S -0l
KR OB CTH - 72(96.0 ng/g dw), T AUTHED THE « - - 1IE - & - H&% - 0l - BRI
JEE -« AUKR - Bl - ILODIATH Y, M SR OFIPHIX 26.9 - 96.0 ng/g dw TH - 72,

T AU BRI AERT ARAEOHIEEY TH Y | KD DK LAV NS, 47 4 L L &
FERLTIMAMEM THL, TNOHOEWFENTE NS PAH HOZERE L LTI 0 3 BOBR
BEaBl 2 00 L7223, 388, 488, SE, 6 B2 L0 15 MOARM CIZHE LEmITR b2 ho
72(X 1-al, a2, a3), L2> LIBPEOE W Z KB LT 3 8 & 4 B2LL B PAH Tl THBEZ R7-54A .
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PEI-#' 7 X7 4 VX2 —IC X 3 [RHEWE -% BT EBEFRIKR G RE DR
AHAH, Rodrigo Mundo, tarh#ith, EREHtb

T923-1224  HJIREESETHIKHET  BRK¥ HARFEERENT £ v X —LLRL
Iwai. H., Mundo, R., Matsunaka, T., Nagao, S., Separation of polycyclic aromatic hydrocarbon associated

with humic substances using a PEI coated-glass fiber filter

[izr®ic]

LI FERRALAKSE (PAHs) 3. {LEBRE OBREEC TISHEESE . ABIEE)Ic X v KRR
B~ &g, EFE, T VT Tld PAHs O BREE AU o BN B ONE a EE ~ o Bk
DSFRER E LTV B[1,2]e PAHs (3R AR UIKEEYICH T 2 ERFEN2H T2 720, BE
H PAHs OF BB EE L o T 5,

JEREPE (HS) Wit %H 32 2 &b, BIET D PAHs O, BRI BB
RELSBEDoTWB EEZ LN, HS & PAHs DRAROIIE X PAHs O BRI H2EH) 0 F# I
AIRTH D, TNETOMIETIE. HS & PAHs DA MEOFHlIC T HYEHEEAH S T
B0, oG . ME%Fikic X 2 BEK D PAHs DIETEIRRE @Eﬁil%f%ém

HFFA VR~ —Ta—T4 VI EINEHT AT 4 2 —CiT, HENHAEIERIC
T, AICHE L7 HS B AE XN B[4], PAHs ZEAEMEZ 2720202 D 7 4 L2 — I 3E
L7z, HS &L DLAHRIIBHEME Db DAEMIC L > THEK 74 VX — I 5 & TR
N D, RIFFE T, KIBHCREREGAR OB T Fik & L CH45% 7 4 v 2 — % H\ 72 HS-PAHSs

HEROEGN RHEE 2 IRE L. 2k H\v/z HS-PAHs &GOl %17 9 6
[ﬁﬂ&ﬁ&]

JEREE 7 L vE (HA) RO 7 AR (FA) 13827 2 80H (A%ER - — 748, v—t
KOERHTK) 2 B4 BEREELL 72 D 2\ 72[4,5]s PcGF : KU =F L v 4 I v (PEL, MW:
ca. 1800, 0.1% in 10 mM U v EFRAERK. pH 7.0) % 4 7 A& (ADVANTEC GC-50, ¢ 90 mm)
WCHB L, PEI Ca—T7 4 v 7' L7277 7 ZJEM (PcGF) %1ERK L 72[4], PcGF 1%, #li/k %8 L CTHE
H L7z, 3 CIcEBRICH 72, PAHs : E/KFE{L & 1172 naptharene (Nap-d8). acenaphthene (Ace-
d10). phenanthrene (Phe-d10). pyrene (Pyr-d10) /% ¥ benzo[a]pyrene (BaP-d12) D i % FEHEG KL (STD
mix., [PAHs]iow =ca. 7.28 pgmL") & L CH\>7-, PAHs D408 R U0 hr : HA K U'FA (2mgL-
Uin 10 mM YV v ERREMEHE. pH 7.0) D/KIEHE 200 mL i STD mix % 0— 100 pL #00 L . W5 it
ICX Y PcGF I HS Z W S & 72, SEATIRICE D&, JEICIE L7 PAHs (3327 mm X X v
T L. #O%EH HPLC I X Y T E %217 - 72[2].

[R3R & &)

PcGF (¢=90mm) 1#»H 729 2 mg L' HA200 mL DM 95%D HA 25 PcGF I s L3
EDBgH o7z, HA KU FA % AL 724D PcGF 2> & PAHsS %L 7z & 2 A 5 D EKHR
PAHs @ 5 5, 2-3 BR®D PAHs 1M S 172 2> o 72, IR IS 375 PeGF 2> b i & u7z Pyr-d10
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Fig. 2: The relationship between UV-vis indexes and %-associated PAHs
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Fig. 3: The relationship between the concentrations of free- and associated PAHs.
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[1] Li, et al. (2014) Environ. Pollut., 192, pp. 83-90. [2] Nagato, et al. (2019) Mar. Pollut. Bull., 138, pp.
333-340. [3] Li and Lee, (2000) Anal. Chem., 72, pp. 5272-5279. [4] Iwai, (2019) Anal. Sci., 35, pp. 783-
787. [5] Nagao, et al., (2009) Humic Substances Res., 5/6, pp. 9-17.

_93_
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! Division of Material Chemistry, Graduate School of Natural Science and Technology, Kanazawa University,
Kanazawa 920-1192, Japan
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[Introduction]

Polycyclic aromatic hydrocarbons (PAHs) is a family of compounds designated as priority pollutants
by the US Environmental Protection Agency as harmful organic substances with carcinogenicity and
mutagenicity effects. PAHs are produced after pyrogenic events or released from petrogenic sources.
Located in a remote rural area facing the Sea of Japan, Nanao Bay is renowned for the Oyster production.
Kumaki, Otsu and Ninomiya rivers, with different land usages in their courses, flow into the southwest
part of the bay, generating an estuary-like environment with abundant seagrass and shallow waters (2
-3 m). In the north-east part of the bay, a sandier seafloor and deeper waters are characteristic. After the
embryogenic effects of PAHs, determination of concentrations and spatial distribution in seawater of
West Nanao Bay is essential to ensure the safety and sustainable oyster production. This study aims to
elucidate levels, sources, pathways and ecological risks of PAHs in West Nanao Bay, Noto Peninsula,
through the seasonal monitoring of the spatial distribution, as well as phase partitioning, of PAHs in
surface seawater.

[Experimental]

The spatial distributions in surface water was seasonally investigated from May 2019 until February
2020; simultaneously water quality parameters (e.g. salinity, turbidity, etc) were recorded on the field
by water quality profiler. Seawater (10 L) was collected from 15 sampling points and stored in a polished
stainless well-closed container to avoid PAHs photodegradation and any residual contamination. PAHs
in seawater samples were separated and concentrated as particle phase (> 0.5 um) and dissolved phase
by tandem filtration with GC-50 glass fiber filter and solid phase extraction Empore C18 disk,
respectively. To adjust extraction recoveries, deuterated standards were utilized. Samples were analyzed
with a high-performance liquid chromatography coupled to a fluorescence detector (Shimadzu co., Ltd.
Japan, 20A series).
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Fig. 1 Sampling points at West Nanao Bay, Noto Peninsula.
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[Results and discussion]

The mean total 14 PAHs (particulate plus dissolved) concentrations were correspondingly 9.57 ng
L' in May 2019, 21.95 ng L™" in August 2019, 11.07 ng L™! in November 2019, and 7.35 ng L™! in
February 2020 (Fig. 2). Highest total PAHs in the western part, decreasing towards the lowest total
PAHs in the eastern part was the general trend besides in August 2019 when abnormally high total PAHs
levels (up to ~130 ng L") were detected in the central part of the bay. Based on the diagnostic isomer
ratios of [Flu] / [Flu + Pyr] and [BaA]/[BaA + Chr], and a varimax rotated principal component analysis,
it was stablished that two distinct pyrogenic (liquid fossil fuel and coal combustion) were presented in
the dissolved phase. With the same methodology, it was inferred that a major pyrogenic source (biomass
combustion) plus a petrogenic second component were present in the particulate phase. With a strong
inverse proportionality (r> = 0.89) between annual average particulate-PAHs (PPAHs) and salinity,
riverine runoffs were determined to be a major transportation pathway of PAHs towards the bay. Based
on the ecological risk coefficients (RQ) developed by Cao et al. [1], PAHs ecological impact was
analyzed. The RQ 2 14 PAHs (NCs) varied from 0 to 82.49 in 60 surface seawater samples, representing
a very low to low risks to marine life.
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Fig. 2. PAHs levels in surface water at West Nanao Bay, Noto
Peninsula, during 2019—2020.

[References] [1] Cao Z., LiuJ.,, Luan Y., Li Y., Ma M., Xu J,, Han S. Distribution and ecosystem risk assessment of
polycyclic aromatic hydrocarbons in the Luan River, China. Ecotoxicol., 2010, Vol. 19, 827-837.
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Dynamics of radionuclides released from the Fukushima nuclear accident
at river watershed environment
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[Introduction]

An earthquake on 11 March 2011 caused an accident at the Fukushima Daiichi Nuclear
Power Plant (FDNPP), which resulted in contamination of a wide range of terrestrial and
marine environment. Radioactive cesium widely deposited on land and transported from
watershed through river system to the ocean. Most of the radiocesium concentration derived
from the FDNPP accident in riverine suspended solids are predominantly governed by the
contributions of radioactive depositions in the catchment areas (Ueda et al., 2013, Nagao et al.,
2015, Ochiai, et al., 2015). Recently, the scientists reported that the activity of '*’Cs was found
in beach groundwater with a maximum value of 23.0 + 0.5 kBq m™ at Yotsukura, Iwaki city
40 km away from FDNPP (Sanial, ef al., 2017). The dispersion and deposition of radiocesium
on the environment are of great concern in the coastal area surrounding Fukushima Prefecture.
Investigations of radiocesium concentration in the rivers have been performed to understand
factors controlling transport of radiocesium during different watershed condition.

[Location, Measurement]

In this study, field survey was carried out at two
river systems and one coastal area (Fig. 1). River
water samples were collected at a fixed station
from the Tone River and the Natsui River at
normal and high flow condition during 2018-
2019. The upper Tone River watershed has
catchment area of 16.840 km? and the Natsui
River catchment area is 749 km?. Suspended
solids were separated from river water by using
continuous flow centrifugation. Dissolved cesium
was co-precipitated using ammonium molyb- |t ,
dophosphate (AMP) method. Radioactive cesium |1/ - >

3
LY

concentration was determined for the AMP \ 4 L‘J
precipitates and suspended solids samples using 55O Tone Rher\
HPGe gamma spectrometry. > NS
T ‘:\t
[Result, Discussion] ” AN
The maximum concentration of '**Cs and '*’Cs S v o

at normal flow condition was 0.7 mBq L' and 7.9 -

Fig. 1. Sampling Location (Cs
distribution map, JAEA)
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mBq L in the Tone River, and 1.1 mBq L™ and
11 mBq L in the Natsui River, respectively
(Fig. 2). Total concentration of '*Cs after the
rain events was 18 — 37 mBq L' in the Tone
River and 40 mBq L' in the Natsui River. The
concentration of *’Cs in the Tone and Natsui
River was 210 —411 mBq L and 447 mBq L!
respectively. The suspended solids
concentration in both rivers was higher than 100
mg L at high flow condition. The percentage
of ¥’Cs in particulate phase to the total
concentration was over 95 % (Fig. 3). However,
during low-flow periods the percentage varied
from 50 to 95 % in the Natsui River and 12 to
84 % in the Tone River. These results indicate
that the transport of radiocesium in river
systems are influenced mainly by the
movements of suspended particles associated
with radiocesium during runoff events. The
134Cs and '¥’Cs concentrations in particulate
phase during high flow after rain events were
the highest in the both rivers.
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