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Multilocus variable—number tandem—repeats analysis(MLVA)Z X 5

B M KRB 026 BimFRU5IH: & 2 DIRH
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1. 1ZUHIT : #lE DNA OREFIEERS12%! (Variable—Number TandemRepeats, VNTR) ZF5iE & L7~ MLVA
EE, AR  QUEB A ARINETH Y | YYE - B E O TIRE~OISHREF S Tns. i
FolY, b MBIV LaBES - E HImMHRAGE (BHEC) 026 (22T, MLVAJEIC K D3 (s 74051 M
OEFFAE DI 2 AT

2. MBS JUUFE ¢« (1) (SRR DNA 5 DB U7= 270 KR DNA 28R - L7=. () /L F 7L v 7 A PCR ;
4 ORI FER T T A ~—F v ks (Tzumiya 5) Z VY, 7201 —7% A (EHC-1, EHC-2, EHC-5, EHC-6, EH26-7,
0157-9, 0157-37) ZHEME L7=. (3)HEEMEMDI A ZRIE & WNIR B ; 60°C, 45 3DF v ©°7 U —EXIKE)
R0 ELNZEE = A X (R=RXT) HEa—BADWIR ZEH L2, @) EFHRE~DIGH ;
BHEHEEHICOWEA, M OVAIRBIERAE O RN &3 7.

3.8 fE: DT Ty T APRR; KT T7A~—F v MILYE locus ZFRERAITHIES 2 Z L 25ATEE
Tholz. 2)Fv 7 U —EXUKE) ; HEIRED Z 40 (50K LvkEid 5 2 & TRAFiR M v — 27 28R <%
BT, (3)VNTR B L RIBIEEREAM ; 450 —h AT 6~24 FREHOZTRIENGRD H, MLVA 717 7 1 /L% 88
NP —Thhole, ZREREQ-X (77 U VHEBIBERD? ) 1% 0. 3081~0. 9225 Th V) PFGE 1k & [RIFEDORIEET
BB EEMER LT, (D) EFHEA~OIGH, TR R ; PR 2 FHCIRRETI O L GR
BT 4 — Ry 7 37 STz, 2011 SEO55EEE 76 BRAMT LT & 2 A, RN CIRBETERAEZEE D HOIX
PO BRI T.

4. % £ AROTa—R RAEEETH 7T A ~—% v MIZREERENE L, 026 DO MLVA 3 AT AT
WThs LB, £, EFFEA~ORRE SIS E ORI DT D ORGHEA 7 V) — = 7k
ELTHESTHD EEZDND.
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Ofex R B« JH %
%10 MINE A3 (P 24 46 A 28-29 H., B&lT)

W, 7 T IR Tl T3 EHET > T D72 & OBEIERICZNL L TE T, E<IThH
EIREGIEA AL DM IKROBGE, HFKREFIH L TAEET AEROEFREZETHOTHY . FAl
SETDUMENDHD EVDI TN D, — 5, IR 200 ~ YT n 2 AFEETH L HETIE, BIAEMTHS
a—raZ(hyERavOEON  O)Ra—1r A h—2 (hUER IO : CS) BMEEFEE L L TREIC
PEH S, 2D DU TERE L TN D130 Tle< | BEEINC K20 & S - e bl a5 [ S 2 LT
Wb, ZOXIERED LI, FxIFCHE LUCSOAMFIHO—>E LT, BRI LRI AER L, £
OYEM AR RHEIZ OV TRET L TE T2, TORER, CCBXUCSHBIGFHLND IR A T4 4%
BIRA T ANATK L THEROFRAMD LV b @ SRR E R T DD, T =A MR A A ATTERRE £ o7
SIRERNZ ERDNoTND, & ZTAMFETIL, RILATDCS ZFeSO /KK CRBR L 7=Dh, Ziv b & rik
T 5 Z L CRmMEME EIC LI AtER L, AREOE—2E e 7T =4 MR A 4 ThoeH
(ID B LV v L (AV) ORGERHEDBHRIZ DO CERIIZRG 2T o 7o, T ORER, FeSOMUERRMD b Fks
KO v ZERRI IR At L 0 BN TR Y | F72FeSO MBI IR ) % 0 Z L BB EEN R
GTHY | BB AN T D &L\ D HR AT,

a— 2 a TR K BKEESEN B DB 7 AA T OWE

Ofex K B« FRER
%10 MINE A3 (P 24 46 A 28-29 H., B&lTH)

2011 4 3 FITHA LT RIS — IR I BRTESUC L 0 . B E D ERI T &, £ ORI K 58
BEOEREIG Y IR E 72 & 72 o QN D, BUE, BAETEE TED DT D EE 7 A 4 (CsY)
DOFAHEIE, BBK 10 Ba/ kg, Bfh 100 Bg/ kg & S3LTW 5, NEMHIEL « FNTHHE < DFENZ L0 B A7
ELRFIETDHZ L0 >TEY | B WE DR ERREDMEL o> TWD, —J, HRE 2D FTE
o aVAEEETHLHETIE, BER ChHLa—rar (bvEravOEDL : C) La—rA h—7 (h
TER IO (S) MEEFEEY L L TREICHH I, N AERE L TOERRRD LT D, 2D
Lot L, el C BIONCS OARFIHAD—o L LTEIE TH ARG L, AERGHEY
T@E@E%ﬁ/@wﬁﬁféamx\%@%@ki%ﬁﬁ%&%ﬁﬁmowfﬁﬁbf%koKﬁ%fm\
CC &R LTzl U, SRS BT DAIRIR) D D Cs' ONE it Lz, T ORER, 800°C
D CC AN I D Cs B RO INBE ThH T, CsTREAE X TR DT CsWaET— 4 % Freundich
DOWFFERN T L= 24, K< &L, ZDZ &b, CsHOC BAUMIORE MIC LB AET 5 HD
LEZRLT,
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Offe e K B « KA
510 MINE A3 (P 24 46 A 28-29 H., B&lTH)

fEEE R PEIN, HAARKESEZOERHERIC X 0GR T ESE s | E i L, ZORHIHE

H SN HEE DO—>Td % ¥'Cs - CHE : 30 ) 1UAFIPAICRBL . BAEIEORMNGY RS ST
W5, R EINCELD IAE T RTEE IR, ANICAD Z & THEWIE 2B U5 EVviodl, FRHBEIE LY
H NME~DFBENRKEZNE SN TS, EfREDBERR AR O T 2 & DNA OZEM0, DA, BIIRIC/ 22 A
REMEN ER92 Z &b, BRISHEISRO BN TND, —F, ZHE CUMEETIE, FEICBWLTKEIZ
PRI TWAHa—ras (M7EralOEDR () Ra—r A M—2r (hyErasoX) #REL,
TR A RS D WITEERESBEOWAER L L TOEMAERN L&z, &2 TAIFFETIL, CCBYL
W~ CsBAEFHEAIRRES D & & BT, TR D Cs" DA ~OBRIPENHEN R ZOW T b IEt 21T 572, &
DFEFEL CC RN X B CsAEFTIROFER, (IRIRTHREL L 72D I H CsAEEN E< 720 . 90% LI ED
WERE R LT, FTBEMOBRRIEER ([ZBW T, RIE TR L 7=t E IR L7783, vy
oD Cs" G R BT DA S Y . 400°C THELL 72U TN L7238, v XY OHETRI 60%, BT
TR T5%Cs" DEH BT 5 Z BN L7257,

a—r a7 R E AOTOKEIRT DR T DA T DPE

Ofe e K B « KA
5 63 [0l H AR5 (ki 25 4F 3 A 27-29 H., B&hTH)

WEEES AR U7 OB R S IR /I ET R K 0 | BRI RE G R E el L 72> T D, JiR
FHEMYE T D2 w7 A 134 1IN 2 45, BT A 1837 1350 30 4 L B -o, BARBRENKE L S
TWb, —J7, MHRE 260 hvEr a AR THAHETIL AR ChLa—ra7 (hyErnat s

N C0) MEEEFET & U T REIIHEL TRY . 0L DMERIY SN A T-OEL G| X2 LTV,
FDI=8, S AEFRE L COEPFIRAIRD 5T\ 5, 2 CHxld, 0C OFZFIFAO—> L LTH{EY
NEIUVE CTHDFREETED L. AERFECESBA A4 OWEFE OV TR L CE 72, ZORE, =

IR L CTREVIEGERER B O Z EBH LN E o TS, ZD X D 7255 BARIECTlE. CC DRIED)
IR L., TOYBMEARERE A D LT, BT A A (Cs) WAEREIC DWW TR LT, T OREE, 3
00°CD CC At b\ CsSWAEFETH Y . IRIGBED _EH L 3RS SEN B LT, ZDOZ &b, Cs
W AE )3 B gl L OSMIALATEOREI NS W EBER LT, £72 CsYREE 1~50 ppm (2 L S BEH
7= Cs'WET— 413 Langmuir, Freundich OWTHOWAEFRACTHEHTEX 72202 Lvn, WO
BN H D LEZ DD,
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Ofex R, HHEEWR, SHEA
95 49 [IeERT A b R s (PR 25 4R 11 H 21-22 B, &)

eSS IR EIT L, HAARKRESR S OB L0 AR sz s | & Lie, EDRFC
P SN E O—> T D ¥Cs CHBEY : 30 42) TP L, BRSO RN RS S
TS, EEMICEY A E NG, (RIS Z & TREMIELS 24205 b, ANRaEL X
0B ME~DEENRKENE SNTNWD, ERREOIERRZR O T 5 & DNA OZEMRC, A, BIfFHEIC2 5
AIREMEDS B2 2 L, BARGHIGIRD SN TS, —FH, ZRETY L Z—TiE, PEICBVLTK
BIIFEESN WS a—ray (FUEravOEDOLR : C0) Ra—rA M7 (FryEravoX) zrik
L., TR - Z&50EHD DWITEEESBOUWGEA L L COIERERGT L TE 2, &2 CTAFZE T, C
AV ~D Cs A FHE A RRET 5 & & BT, TR D Cs D EAEM A~ DN T bR 21T - 72,
ZORER, BEMOERSEER (FrY) 1280V, (MR CHEL LRt E B U456, vy
o Cs' BB BT D Z Lotz

AFROR B TEWEREDBIR

OFmHH.  VEa AR,  HrERT
55 49 [leER bR s G244 11 A 10-11 H, FJEEaT)

ATIRTIE, PRRAFARITRIE LT TIRFERMEOL DM ITEE (THDX | BB~ IRPERM 218
T 5 19, EMKEY. FBERE O AR OV TR RS R 2 325 L T\ 5, E£7-.
TR B OUGERRA-ORE P E IR S O & WL D IR & O Z OBUIRFHA 2 & L REFREFE L TRV | §E
FZONTTHRMNZIRAR—LR— FTAFE LTS,

AR, FICRVESERTE 2 — R OSBRI TR o 2 —IZB\UW T, Fb~ =0 D8RG A
TMEETE CHEM ST DD, FRAGREITHEH SNAD B OV TR FR 21T 2 # SO ES (R,
TETAEE) 23Nal (T1) v o Fb—va Ly AT ha A= EHWAY ) —= TR E{T-> T,

Wk 24 -4 AD T H OBRESFEFROMEN L, MEsadE 6, 267 4ED 5 5, 6,047 1 (96. 5%) 1XEDFAEE
DUF, EORAEEAB X 72 b DIL 220 - ThH o7,  GEEERSD BIEOR LW, sLn=ig, IL3E, I,
THA, WERKOR) —ELOREIZBN T, ZRETO LA, FBEEAB L b OIS, JihE
AIDRMKIEEMDA Y ) —= TN IREEL T D H D EZ X HIVD,

AR X O ZFHEICIVTIE, IREFHS T 1000Ba/kg Z 8% 2 ERED & O Z R HI, SCHRFFE AR LT
DR S A~ v 7 - IS e =2 Y > 7 - | THIRA~OEIEE > 7 LAOIAEEN S g & B D 2
LD, JFRFMOFENOPELSFE->TCND EEDID, Fi2, O ZHEOMFEWERE L, HHE, fih
KEo R URBEEWINT 2 AR X OEHOR»LESEZWINT S TERE] NEnesbhins e
D36 AEIOMERE R CHRREO S > 7 MBRFEZ R L CAT- L 24, 1AL (IRIERERIX) . R (S
HIX) EBH5OHIKIZHBNTY TEIRE] 23mE MERDFED DI,



LC/MS \Z & DA E 53 Tk D ERERIORFFE (52)

WA 1, OFERRT-2, fex AFIBH 2, JiK B3
%621 BB b Ree (PR 24 457 A 11-13 H, #a1lm)

GC/MS CIHRE R 2 BB P AN DU T LO/MS O TR At LT, AT, SRk 23 4EEEBREE
U ATEBRFEIIA (LC/MS) IZ36 1T D CRLIVE ALY £ LD bDTH S,

ETRNHY LA VT 7T w7 38 (CAS & 1 1937-37-7 433X : C34H25NINa207S2) 1. fLaEss
CREREAUETE (B TEEPER 5 5-1370) . AWETE (PRTRIE) B _fbyE (HnE 5 2-39) ITHRES
UTED . Yebl BRI OMEER MK EOREZ A S W A(EFEE THh 5, ARl ZOWEOEREE
K DTSR ERE A IR 25 723D LO/MS/MS 12 L A HHEEMRE LT,

ARl 250 mL ZFEFEA— R U v ¥ (PS-2) (T LT, A ¥ /—/V TR L, 17 A, Zorbax XDB C-18 (1. 8
pm 2.1X100mm), A : 10mM CH3COONH4/H20 70% B : CH3CN 30% % FV T ESI-Negative-SRM (i m/z 736
—672 e m/z 736—644 (FV250V CE34)) CTHOMTRlRECTh~7=, AL ERE TR (IDL) 1, #lEHAR
TEEEC 15 ng/L ThoT-, FMEHIL. 10~1, 000 ng/ml OFEFHT 1r2=0. 995 DL | & BAF/ERMEZ 7~ L=, Tl
7K 250 mlL (TAFEHE 25 ng 2NN L CHIE L7o oAt RERME OMDL) 1, 19 ng/L Toh o7z, FHEIERT,
102% (=7 75~110%) & BiFTdh-o7~,

Fo, AOWHEZ LD RUB U RVRUEEROYEN S R U A=2, 27 - =L R [6- @-FENLRY /
—6-7=YU /-1, 3, 5RUTIL-2-ANT /) _BLALFRF— K] (AL RES R 2600 KOk
Voa=3- - {4- [U- {(TATFATI/} 7==0) - (N=F [G-ANFT 7= =/L) AFN] T
) Tz AFLU] 2, by a4 VT N TFAT ) N ALK
F—F (T RS ALy 549) DR 2R L7, mEO ML 1%, 12418, 2ng/L KTV, 6
ng/L Tdb Y ERBKFD Z N5 OME DRI FTRE TH D Z L AVNE STz,

N

GC/MS —FE T T —F R— R {EH LB gkt =% 1 > 7

OB, 14 AFH
HAKBREE S AR YT A (P24 99 H 10-11 B #=8H)

ATFRCIIHR AARREROEIC L 0 IR EES 0% < DMERREE, itt/e SRR eiE 2=, =
FUZEEOD, JERDHBE I IR A F I E i L2 LB 2 DL, KEREAOEENRSSNTWD EZA
Thb, ZOL I 72l - BEARHI AT OO TE HR Y 2 < OME & HIE LEEE T OREHEE 217 9
VED DD, LN LIy Dl R T 24T 5 e, WVEREC K 0 BRI 515 CRIER & IEAM ToiL 57
D, AR E THY I & AT 5, RO LFWE 2 SEEICET 2 Z LA RS L, M
O VI AT 5 2 & 2 AUFEWEORIE « AHXE RN TE D GCMS LFWE—F /T — 2 ~—
AP LT,

ARl HERIZ KA C TR OPEH23 8 o 72/ N || ORBHT) J5 KOV & o 7o FARTEE OB

T ZDO—F T — 2 = RAEE A U BRI D E O—F o 1T o1,
FHAEORER, BB D PAls 72 KO DILEWDRIN SN, £, SRIOFHE TIE—Foth7r —F~—2
E—HOBHERA A L7722 & T, BEOT ChB L% 3 HEE CHIER TRRECTH ~ 7=, AHIEE CIIEgE
WE R L CORVEIZOW T T — X =2 SOV UTB B KL EDOEENAIRE CTH L7, 4l
D X 9 72RO EREEIIA ) OEICIEH CT& 5, A% b ISIT 2 LR E R D720, K
152 O CEREERISHRH LA b e e e
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Contamination of Perfluoroalkyl Acids in Tap Water

OHERMETR, Hix AFBH, IEHEEL
5 39 [0l H AR IS CPRk 2447 A 17-19 B, {liETH)

W87 RO CA TR, mefElE, RIFHEREE, N - ZERER~OFFEM LD, POP s OME
IR CODWERECH Y, i DERBEHYN & ISR SN TN D, Z O~ v FE A D NA
FFRDFTRFINTKIEK EWVDIVTE Y, ZOAIR L 72 DI NK R DSUTERHT, FHE KPR « LI TR
ZEPBILTWD, £ 2T, ARIDALOIUTRIR « SO 7P s 2011 428 AXD 9 HITEIR L 7-7KiEK
D/ =T VAN A1 H VR BERE (C5~14) & /35— L7 a 2Lk LFERE (CS4, CS7,CS8 and CS10) % LCMSMS
THIE L, £ OfEF%E 2007 FEOAGEKF OPREE & bk UTz, & B2 OAGEKFOREZ A 2003 4L 2010
I AARBEOW2GEE L 72 7 AR EWIREE & BhE-S1 TBE2 LT, 2011 FFO7KGEAKFD 513 C5
~Cl 2 & CS4, CS7,CS8 attians=, D9 HT1 ng/L LLEDE DI, C8, €9, CS8, 06 T 1), Z D2
IZZFNZH6.0,4.1,3.6,2.0 ng/L THo7z, 2007 FEKHK « LLEDIS 2 o HERER U7 KIEKHF OFREE Tl
(8, C9, CS8, C7, 06 Vv iz 7~ L, DM IFFNZ1419. 3,2.1,1. 1, 0. 58 ng/L Tholz, T720H2D4
AR C8 DIEEEIL 65%I I8 L, 06 DIEELIE 3. 4 fHIHIIN LT, 2007 AEDAKIE/KHIOD €8, S8, C9 JEEE DA
PHEIF T E 2010 AEOT]) N HIEREE DK 20% Tdh o 723,06 721 T 1 3. 4% & Wil AR <, Irse iz 123\ i 06
TEFE DN EERHD 15 1% & MmO T2, ZOEEIL 2. 3% S HITE 270, ZDZ ED 06 DEREETH~D
WA E Y | K ETEGL L, 7kiE7J<ﬂ§ﬁ.é«& B3> TS Z ENHLMNE o7,

2003 FFEDHEAKH D C8 & CS8 DIRFEITAERRFUELL T T - 7273, BESRAL O/ H Tl C5~C12 L TCS6 & €S8
PRHENTZ, FD 55 (8, C6,C9, CLO DIEEENNE < L EAEITZF 7241 0. 68, 0. 18,0. 14, 0. 11 ng/L Th -
770 2003 FED 5 2010 FETHNTC, KD C8 & CS8 DIEFEIIZIEHE. 4 235 3.2 ng/L KT 2. 1535 1.0
ng/L ERME AR L, AHEEBEHIX Tl 08 DREEEDN 1.1 235 0. 72 ng/L & JRMEM A 7R L, CS8 JAEIL 1.2
5 0.1 ng/L LB &R LUz,
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Contamination of Perfluoroalkyl Acids in Sanriku Offshore after the Great

East Japan Earthquake
OFEEEY G, xR, EmiEs
55 39 [H AT P FES CEk 24 427 H 17-19 B, AiliaTh)

W87 BARCEWTEE MR, BB, RIREERENE, A5 (N - 4ERER) &9 PP s OMEE
T RTUHATODERETH Y, ot 7 DBREHYN & I SER SN TN D, SR U I RESS R O =
Bt R i 7 SRR L EIGI G- 2 T 525 Wt 5 BT, iR % D 2011 428 A 7D 9 AL =y
D 35 HE M SEE LT MK D/ 3— 7 VAL A1 VAR CEERE (C5~14) 75— 7 /LA 1 A LR U BARE (CS4, CS8
and CS10) % LOMSMS CHIE L7-, AEHIE 2003 AR U< ZReihCHIE L7- C8, CSSIEE Ll L7z, S BHIZ
Z DK OYRE DI VA 2003 4F & 2010 2 HAZE ORI D HERE U 7= EE A 7 » AR &
BEhELDSITTHELE LTz, 2003 FEOMEAKHID C8 & CS8 DIRELIFHIERIUIELL T T o 7273, ISR TIL (5
~C12 KR CS6 & (S8 R &7, D5 (8,06,09,C10 DELEENE < &M EHEIZFENFN
0. 68, 0.18, 0. 14, 0. 11 ng/L T o7, 2003 4ENE 2010 4EITHNT T, ) 11K F10D €8 & (S8 DYLEEIIFIFH 5. 4
M5 3.2 ng/L KON2.1 035 1.0 ng/L EJMEM ZR L, AbHEE ALK Crx 8 MR 1.1 205 0. 72 ng/L
EWEAI AR L, CS8 JREEIT 1.2 75 0.1 ng/L LSV 2R LT, BLEORERMNG, BALREES
HERAZ X o T Lol 7~ AR AN SE TN MK EY A B &R L QD Z ERHLMNE 2o T,

BRI

PFOS RFTEIZ L5 T v MILEFHFRERESVE AT DA G =R 4

Mechanisms for the PFOS—induced reduction of serum thyroxine level in rats

et Bk TOURY PexORFIB® FREEEOLT HERMER
1 REP RSB R, 2 A FREREMENTIEE 27—
5 39 [l AAME PR AR (K24 £ 7 A 17-19 H, fil&TH)

[EA]  Perfluorooctane sulfonate (PFOS) 1%, UTAEVER SV CWDEESMRIEAE T © FLEW T,
BIEHZRSAHEL, TOWESHUTETEARATH 5, AFBRTIE, PFOS B2 L5 T v MILFEH R L
FARTDORA D = AL ZENIT D 2 LT L,

[515] 2> N2 90 HIE PROS %8 HAR 12888 S, MIFHOHURIRSVE AR & FURISR Ve
DAL, (N BRES AEER OGN & B R TR AR E TSI LT,

(55K UNE%2] PROS ZERED MG TT4 IR IR TR EICIR T L, AR PRI RR R
T7LTR3, FT4 & T3 O F & 72 3H RIS VE U IRED ERII R H7203 o7, PROS ZEFERE TR
1 UGTIAL S5 T8 ROOSAE 72 - & FUMRISERRT 0 DIOL FEMEDIE FAMBIER S =28, FNRIRA R CBET %
Thyroperoxidase DM, BRI D Sodium iodide symporter (NIS) & Tyroid stimulating hormone receptor

(TSHR) 3EHfm IR OIRF B TBEL SNl o T, AREBRZ LY | PROS BEIZ L > TT v M T T4 23 UGT
L OFEEHFRIND—F, T4 ORFDMEEESIVT, MiFH D T4 DIREMET S5 &b,
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Effect of Great East Japan Earthquake on the Environmental Pollution in the
Sanriku Offshore

(OShuji TSUDA, Kazuaki SASAKI and Norimitsu SAITO
The 6th International Congress of Asian Society of Toxicology (July 17-20, 2012, Sendai)

Perfluoroalkyl acids (PFAA) are currently drawing attention as major persistent organic pollutants.
To examine the effect of Great East Japan Earthquake on the environment, we measured
perfluorocarboxylates (C5 Cl14) and perfluorosulfonates (CS4, CS6, CS8 and CS10) in the seawater sampled
from 35 points in Sanriku Offshore in 2011 (August to September) using LCMS/MS. The results were compared
with the data of C8 and CS8 in the seawater collected in 2003 from four points in Sanriku Offshore

The results of these seawater were also related to the PFAA in the river water, which were collected
in 2003 (from 95 sampling points) and 2010 (from 98 sampling Points). In the seawater collected after
the tsunami disaster, C5 Cl2, and CS6 and CS8 were detected. Among PFAA, the geometric mean
concentrations were high for €8, €6, C9 and Cl10 , and they were 0.68, 0.18, 0.14, and 0.11 ng/L
respectively. The mean concentration of CS8 was 0.04 ng/L, with the highest point of 0.25 ng/L. The
concentration of C8 and CS8 in the seawater collected in 2003 was their detection limits (0.1 ng/L)
or less. From 2003 to 2010, the national average river concentrations of C8 and CS8 had a tendency to
decrease from 5.4 to 3.2 ng/L and from 2.1 to 1.0 ng/L, respectively. In Hokkaido-Tohoku region, that
C8 had a decreasing tendency (from 1.1 to 0.72 ng/L) and CS8 decreased from 1.2 to 0.1 ng/L. From these

results, the Tsunami Disaster caused sea pollution of PFAA.
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Recent increase in perfluorohexanoate in tap water from Osaka and Hyogo

ONorimitsu SAITO, Kazuaki SASAKI and Shuji TSUDA
The 6th International Congress of Asian Society of Toxicology (July 17-20, 2012, Sendai)

We measured Perfluorocarboxylates (from C5 to C14) and perfluorosul fonates (CS4, CS6, CS7, CS8 and
CS10) in the tap water collected in 2011 ( from August to September) from six points in Osaka and Hyogo.
The results were compared with the data of tap water collected in 2007. These results of the tap water
were also related to those of the river water sampled in 2010 and 2003. In the tap water collected in
2011, C5°C12, and CS4, CS6, CS7 and CS8 were detected. Among them, the geometric mean concentrations
were more than 1 ng/L for C8, C9, CS8 and C6, and they were 6.0, 4.1, 3.6, and 2.0 ng/L respectively.
In the tap water from 6 points in Osaka and Hyogo collected in 2007, C8, C9, CS8, C7 and C6 showed high
concentrations and the mean concentrations of these PFAA were 9.3, 2.1, 1.5, 1.1 and 0. 58 respectively.
Thus, the C8 concentration decreased to 65% and C6 increased about 3.4 times during this 4 years.
The national average concentrations of C8, CS8 and C9 in the tap water collected in 2007 were about
20% of the corresponding concentrations in the river water collected in 2010, while that of C6 was 3. 4%.
The average concentration of C6 in Kinki was about fifteen times as high as the national average, and
the concentration ratio of C6 between the tap water and river water in Kinki was as low as 2. 3%.

These results suggest that the release of C6 began recently.
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Biomonitoring Human Exposure to Perfluoroalkyl Compounds with Human Nails
as Non—invasive Bioindicator.

Yihe Jin', Wei Liu!, Lei Xu!, Xiao Li', Kazuaki Sasaki? Norimitsu Saito? Itaru Sato’, Shuji Tsuda®
ISchool of Environmental Science and Technology, Dalian University of Technology %Research Institute
for Environmental Sciences and Public Health of Iwate Prefecture °Laboratory of Veterinary Public

Health, Department of Veterinary Medicine, Faculty of Agriculture, Iwate University

The 6th International Congress of Asian Society of Toxicology (July 17-20, 2012, Sendai)

Extensive amount of data have recently become available describing concentrations of
perfluoroalkyl compounds (PFAA) in human bodies. Into the far future humans will continue to receive
a fairly constant, low level exposure to PFAA from legacy sources considering the extreme stability
of these compounds. A noninvasive method would improve exposure assessment for large population,
especially the children susceptible to contaminants. The aim of the study was to assess the use of PFAA
measurements in human nails as a bioindicator of exposure to PFAAs. Fingernail, toenail, and blood
samples were collected from 28 volunteers. The PFAA concentrations were determined by high performance
liquid chromatography—tandem mass spectrometry (HPLC-MS/MS). Six PFAA were detected in nails, with
perfluorooctane sulfonate (PFOS) being the compound with the highest median concentration (33.5 and
26.1 ng/g in fingernail and toenail, respectively). Followed was perfluorononanoate (PENA), with the
median concentrations of 20. 4 and 16. 8 ng/g, respectively, in fingernail and toenail. Other PFAA detected
were perfluorooctanoate (PFOA), perfluorodecanoate (PFDA), perfluorododecanoate (PFDoA) and
perfluorotetradecanoate (PFTA), with median levels ranging between 0.19-8.94 ng/g. PFOS and PFNA
concentrations in fingernail significantly correlated with those in serum. Fingernail PFOS and PFNA
levels were 2.8 and 24.4 times, respectively, higher than the serum levels. The accumulation of PFAA
in nails, together with its advantages in noninvasive sampling and ability of reflecting long—term

exposure made nails PFAA an attractive biomarker of exposure.
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Recent Striking Emergence of Perfluorohexanoate in Tap, River and Sea Water
in Japan

Norimitsu SAITO, Kazuaki SASAKI and Shuji TSUDA

SOT 52" Annual Meeting & ToxExpo (March 10-14, 2013, San Antonio, Texas)

Environmental waters such as river water (RW) and sea water (SW) are expected to be the major exposure

sources of Perfluoroalkyl acids (PFAA) to humans via tap water (TW) and food fish. At the 2012 Annual
Meeting of SOT, we reported the trend in PFAA contaminations in Japanese RW and TW from 2003 to 2010,
as follows.
The major PFAA (C8, C9, C6 and CS8) concentrations in both RW and TW were always highest in Kinki area.
Tn 2010 extremely high RW C6 concentrations (46 and 24 ug/l) were detected in the lower reaches at
the foot of a fluorochemical plant, where extremely high concentrations of C8 (67 and 24 u g/L) had been
detected in 2003. From 2003 to 2010, Kinki showed drastic reduction of RW C8 concentration to one tenth.
C6 concentration in TW in 2007 showed as low as 2.3 % of RW in 2010 compared to 42. 3% for that of C8.
The conclusion there was that the release of C6 to the environment had begun recently from the source
in Kinki.

In the present study, we measured Perfluorocarboxylates (from C4 to C16) and perfluorosulfonates
(CS4, €SB, €S8 and CS10) in RW (14 locations) and TW (6 locations) in the Kinki area and costal SW around
Japan (31 locations) collected in 2011 using LC-MS/MS. The highest RW Perfluorocarboxylates (from C4
to C10) were detected in the lower reaches at the foot of the fluorochemical plant (for C6: 49 and 43
wg/L) . The highest TW C6 concentration in the 2011 samples was 2. 85 ng/L, which was greater than the
highest C6 concentration (1.51 ng/L) in the 2010 samples. The highest SW C6 concentration in Kinki was
far greater than the samples from the other areas and was 129 ng/L. From these results it was concluded
that C6 release from the source to the river of resent onset is rapidly contaminating surrounding SW

and gradually contaminating TW in the nearby areas.
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