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1. AR Por LA, FRERUAHRY o REEGH

Elr2nA M REEEUAEY) o REEOBRBELYFET 2720, LOMS/MS % B\ /- @RS
WriEEHELE. AR CRBROTRBH T XY B (Dimethyl phosphate: DMP, Diethyl
phosphate:DEP) , 7 /FLF4 U > 8 (Dimethyl thiophosphate: DMTP, Diethyl thiophosphate:
DETP) 2 O 7 A Fx ¥ F 4 YU @8 (Dimethyl dithiophosphate: DMDTP, Diethyl
dithiophosphate: DEDTP) @ LC/MS/MS % R\ = @@ #riE 2 Lz, KiE2 AW TRHEmM 20
AR MR AR 12 BT OB CREFRRERESHIE L. MELTORE Y - EERHHY
BEZ, WThLEETZ 7 L~ (1ngml) THo7=h, RP5HX DEP 2 F.0I0RE T h—
Zv 59ngmL Bt &7z, ELRAaA K REEOBRE~—I—I2i%, 2#4 3-Phenoxybenzoic
acid(3-PBA) %, 7 L'V K A(Zi% 3,5,6-Trichlolo-2-pyridinol(TCP) # 884K L 7=. &ik%x AV TRHE
X CMERRERR A IR, t 22 #E o 3-PBA, TCP BEAJE L7=mE, # 4 BlOREE S 3-PBA
25 0.2:0.3ng/mL UL TR S,

2. b FEHAEITHEE Y v BRI ONNTES S OVEEMARREC S s =aF Bl TaTF=
v DO

(EFEWHIC LD FEL~OREEELRART 72012, b FEFRRE P ORBEEEYEOSITEE
BEL, b PAERREDIT~ERH L, ®S8E LEEEEDET. F87 v HERELSYWR Y Ao
BRO=—aFr, aF=vbLik, A87 vyERLEWI. BF, & bMOLEHEZEEN REIH
TEY, WROELBFRETHLBIPTOSHIELBEL, R~ ERH LE, £, H<Mb
PP IE R~ RBRMBE E s TV A Rahp=—aF RUFaF=CnRBENE L LT, Al
R CICHESE L /= AR, W45 M ik TR O R B ~E R AT RE R Lz 2 A, [Fl—
DOSITETRBRHCBWTHL B AR F—a BB oht, 352, b MERRABIOSTIZE
ML, RBEEMRITEIT-7,

3. RURFL 7 =N —FT VEOD

KRN D 4 FEDPOEBR LAY AL 2 MRBFORY RFY 7 c=1rx—7F 1 (PBDEs) %
GHT L. 2 To Ay AL A MRED LT 7 BDE #5500 & 35 PBDEs A% 190~1100 ng/g
ORETHRILIEN, —BFEEREIZET S %EBNZT 5 BDE {5k L UL Ro@ME 7427 5 BDE
BEVRTREINTZ. "TAFXZAMOFERHBRIZ LS5O PBDEs 2B ERREM (Lo ¥
BDE:0.4 ng/kg/H, 47 % BDE:0.2 ng/kg/H, 7 # BDE : 15 ng/kg/H) i1, #FEAEOBBHE (RD)
L0 +IELS, EbGICRERENEHEINS LV TR,

4. 7 INRT AT VDA L ~O %R o

b (n=51) , RO 20 XU 30 Ao —MA (n=12) ORPTO 7 ZLEEE ) = AT
(MEP, MBP, MBzP, MEHP, MEHHP & Uf MiNP) %434 Li=. £ TORNE, MINP <,
HIEXBO 7 ZNVEEE /= A7 VEEPRE L (WEE$ 94l : MEP,12.7 ; MBP, 44.9 ; MBzP, 6.73 ;
MEHP, 3.54 ; MEHHP ; 15.5 ; MiNP, < 0.5 pg/g creatinine) . %% 74ii2»5 DBP &Y DEHP @
#eE— A RBRARN LR, mAE - REHRE (DBP, 66: DEHP, 37 png/kglday) ##z 5 HH)Ii
ERLaXSF (B9 A EY
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Bt 2B EEFARETH- -, MEESITZITo-36 AL abH- 84 AOBERIZOWT, FE
MEIEAIERE (0=36) L FEABIEX RO 2 A EE (n=48) T L%, Cu & Seicb\W\TH
JERE (Cus0.89+0.16pg/mL, Se:110+16 ng/mL) A3xHEE (Cui0.99+0.17pg/mL, Sei120+18 ng/mL)
LW EHEEBIZEY (p<0.01) ETH o7, HIEBD Cu, Se BEAHEITHHE (r-ASRM %5¥) L5
EPERITLB L-R,. FEESL —EOMHMITEDH LR oT,
2) RPD7 ZNEEE /= AT VIO R ORRYT
BEIGADODRPOZEINLEE ) ZATNAE (ZEALVEE ) TFNL, ZALVBE ) F L, 752 LE
F)ZFAANTIUN, TELVBEIA V)=V, FEZLBE ) XDN) ODETTER, 74
WVEETE ) TFNLETINEE ) ZFARTXATORENLRHE, PRIE(Z LT F=MIEM) T
FhEh 352pglg. 16.4pglg TH-oT-, MPEOBWEIL, K ﬂ@ﬁz%"k’)b "CITbn =R L E~T,
TELVBE)TFLTIH 16 fEEHLS., 7NV BE/ FATILEICKEREED R 86 (EEVVEL
T LT, 2, MPEORPBENSHH L DBP XU DEP o#tE - HER&IX. #hFh 1.08.
0.46pg/kg/day (Wb PR{E) & EAGBESCHRMESH/R LA — BEIE L < TEVE
Th-ot-,

3) mMEFTOEEMERILEY 2-F-1-~FH)—L 22Z2FN-1-~FHF—N, 14-P 7o~
L) O R UM

B 38 ADMIEDFFHETFER., TXTOREND 222 F -1 ~FH /) —k 147 an
_RyEragiiant EEEER) . MHHOREICSDWT, FENBRERIER (0=19) ¢ FEW
BUEZ ROV BEE (n=19) TLEELZHER, WThbAEZETRED O o,

6 . JAPEHIRAELE S OV Rl A OAERGUE 2 0t R & U= 04T

M OFH~OEEERNT 5720, FFEGRLEEMA L. F4ERAREE £ O B[R L BE S
FTEBLAT Tt Lz, RO RHAmm, RFFLA ., B4 RIS M4 EAERE L L, AilEoH
BHTRELETA FFA NI EST3IMEENEL, £, LR TR EEZ N5,
Eﬁﬁ%wﬁhmmﬁﬁ%ﬁﬁfétmu Eﬁﬁ%@ﬁAﬁ%ﬁm% QEWﬁﬂ%aﬂLtoé

WAERRBHR G DB O AR, 2, R RERERL, EFEROTORRE L, $BWE
&%ﬁﬂﬁ%m&mﬁ&mot_itﬁ%@ﬁg ﬁwéhtmmzﬁwwNPT&otgiﬁme
B L TRHERIZEL 20, RIHEShY o7 TiifEkm, W cRLESVIBELRLE. 5
ElREH S 7o AR A I ERAZ B2 AREEA R L bOEIRO LR/, LHirL, IBIE
ThREBEICREINEZLOLH Y, AEBEHOSEBMO 5 LB b, £, ZOBRMNML
fath S AR AOERIEA IV T, DEHP it hieh -7z, Bz, Lo 3 BlEY
LSO EHEIZOWT L, KEHAIOMRREZED, 3G L TRBIFMEATEZ L L5 ICHERSRE
—BREER LI,

1 L R AR 8 B & AR R )M R A i< 8 D in vitro #EtERE(
H&%@Eﬁaﬂ(lwm ﬁ% ﬂ%ﬁ M%m i 45 | Fﬁ EEhsEHER (TAIi=
A, BFER A FIVA, 8 OWUEEMBERL-, HEES 7727ﬁ§%ﬁ£%(mPM$£h
LV BILPLREREZRLS EXFORENRTREL ool ZOHIEIZLY 30FORF—EREZHIEL

RER. ML TOESBIERPEDh DY TR LD LN,

Iz, BEBRBROTRHERRICBTI2ECROBAFEHLFMET S0, RS *HWE
MEFHRIEDBRR A A 72, Z OFHIRIC L - TRERERMIIIC o4 5 BAMIME] . RoHERREDLE.
FEFAFE L WS BAFBUAFM T LA AEL ko, £FZ2 T, BHMIFLLVOBERBEEL
A L7-d 25, BELRFERITIALDON RN,

8. MR~DIE Y xXT 4 v 7 R BOMNT

TEV2FRT A7 AT DNA ZAF MLt b 2 b EMICE D7 0~F  BEOEILEMHES BB TR
BOREEBTHS., ANIFR4RIEFEDHICRBINTEY, FO—HIBRORECLEEE2EZ
HENRBEINTWS, FIT, AR TIRINE TICYMRHTHO M SN -BEPIZFETD
EEHHEICODWTKRRERORE~DEBOFELBRIT A2, PIIREREOETLLEZZONS
ES #MlazHAWT, TV RT A7 A%RBEL LIEBIT2iTo7-, £0O&E, DEP, =2F=2_ XK
., EL L, S421 Lo fbFEIE, MPREREOHRYEKBE CREBEB L/-HSTH, DNA A
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A. BFEHT
1. R0 L 2nS FREUARRY o FK
i3 kN
REPICISEEBEREEDEA HHSH, b
FEESUDABR~OEENBIBZINTNS.
LaLieis, HEMICEREINZNLLRET
AR FHIC IR TV b EBEREEL H
L. R, Zh b EmENRHEEN LTHRA
IZEDOREBITLTWAON, BITL{EEME
MIERCHLROFTEA E X RERHIC Y ORI
HEYRIFL THDDICOWTIT+4rAEHE &
Ty, FEY CRBERIHEATHWLRT
WHRRHRAOEES EH TS, 4, PLAan
A FRBEIAARAOZETHWOLRTWAHHAR
AOKIIEEFLEDD EERTWA, BEETHLR
SN < ELERARDND 67 HHEO T
WELZ2aA R BB REBENRSENRTE
D, PEOELARAL F (FAERAR ) 2T
R EBREICHRGT AL, FRAIOMIZE
BB N, A2 THEENE-TWA D
ERMESRTWA, o, MR ED O E)
Wi L Aaf FEE5T5E, {TECHIMOBEE
KRARCRS>THRC BTS2 5 Z LHHE
IhTWwa, £2T, AHETIE, BRHLKES
ENMLTOGBERRBRGHRIN TS~
DERICFHEDEMNEG, FHFIREICZHEh
TWahbElLAnAS FREERUCAEK) » RHEE

(ZOWT, FERMEOEVERREIATIEEHET S,

WIZ, WFELIoEE AV TERERR OB R
FOZRBKMEZTEL, ZhbDbFHEREBRIC
LD, LITICRITT L RIET 5 EHER
ETHLEANLTS.

2. bt FERHMETTHE T v BR{EBH OB
JOHPEMAERRE BT S =aF  BETa
F =2 O

1) 87 v ER{LED

7 v #F RS (PFCs) THAH—7 1
Aoty ZoANECB (PFOS) . A—2Z 07
2e~FH A0k (PFHXS) | »S—27 4w
* 2 &8 (PFOA) . A—T7Adn /) F 8
(PENA) . #HEEOBAH, REiEwARR L
E LT, e DAFEREPTILLAVWLRTWA,
L LEDO—FHT, PFCsh s TEWEEMR
REPTOMSMEAET L EBHEMNE R
S2T&KE, & bTRFICMEFEICERH L, PFOSIC
BIAMPEFMISTHELREShTWH I L
nh, b hRBICETAIMELROOENTVS,
i, DERICBOTIE., FRBAALE~D
MM L, RIERIZE D 2 HE R
INTWE, LirLans, FoRBIRICELT
i, REICHEOREIZH Y, PFCsh b FRE
R IURBREEOMBANERI TS, £2
TAMAERBATIE, FELOPFCsBERBIRL LT
N AFE AN (ERRIT~18FE) BLUe R
(CEr18~19%H) i B L, LCMS/MSIZ L5
BRESATEZBET AL e L, SEEOR
MEELE LT, FELICHRA/PFCsRBIT &
LT, BENLFEL~OPFCsBITICHR LT,
BICRHIIIILEN S BB TARERTCH DS
ZEMG, BILHPFCsD BBRIESIE A HEE L |
ERAB O~ IEH L,

2) maFlkihaf=is

W, FAaOBICEENSAELEYEIZT
200 A BADHZ ENbhoTEY, B IC L
HANE~DERERHALNER-TWA, FDOH
Th=aF o 3EC LY ERICRIREh, ==
FARTHIER S X 2T 2 L b SERAYICMRAE
IR sETLE S, Fiz, EEMOERAH
Iz DEZR S Z Lk - T, HERPHRIEICE
AOBIEAN 2 LOLEENTWS, BIETIT,
BIEPIEANET L0, —aFrBLUED
KRV EOBBRESTENRO LA TS, =2
FrORBPEOVELESTHLaF=0F, R
HIDR200FH L <, A FERREL L TEL T
Y, BEBEZERTI—H—L T, LITL
TR L 7> Tn5, ARBFETIE. BARMEE
HEB 7 n~w b 25740 —ERBRSFE
(HILIC/MS) #HW T, b FAEEREICE:




ha-—aFrlitzofimEchsar=
YOBBESIEEZREL, 73208 LDE
MEFORBERBOHBRAITo =, ERITEEIC
iZ, =aF - EPaF=r0 bFEFROSITE
EREEL, BEE - FEEE (LLICBFEAN) ©
MPBREXHETAIZ LT BEZED=aF &
VaF=roRBERBLYREELE. &6i2, F
RSB OB EIZIB T, BRAd, FF47 M 2 8l E
L., B#mihsbbaF=ri3gitish, fBHEL®
CTHERRBLTWSZENHLNER-T,
ZIT, 5K (FRI9EE) i3, £E&RED S
H, E MRIZOWTHAIMEEZMEL, 2BAT
=F VS EERLE,

3. RYUBFEIS T =T —F N EONH
HYBEFELST7c=Lx—F /1 (PBDEs) i
BRBIEOHRA L L TERANTIESERHER
TaibEETHH V. —J¥, PBDEs I37&%
MIREGEME L L GRERMBERESTEY,
SWETOBOEHEERICEWTHRBEES
Rt iR RE ~ D BEEE AR EIh TW15 2. %kEH
TIZ 1990 FEX o~ % BDE DfERHENME LD
%<, NEFoO~ % BDE BEHTHHELEMN
LV E~FHEFERVLLIIHY, FORBRE
L LT~#% BDE {6 Eh-BRAKT -
TAZANDORS|DREENTVS 3,
BRBETYL, ZhETICFH BDE 2942 L
7=PBDEs 31077 b »FREEM Shiz #ES
TV, BRIERERERS LR EMNS PBDEs
RBRIZOVWTEABAZANRZEVONEFTH
5. FITAMRETIE, BHBEOATAFT A R
@ PBDEs ZR¥ ZREDO#ES L O — 0 il BOHE
EEFEHME L.

4. ZEINEBT AT VEOFEL ~ORB L
7 ZIIVEEY T AT VL, 0 e = v g
OE[EEH L LT TEMRBFIZEAM I TEY, A
BHRREBVBEHRINIEFHEOVDLESTH
5., YReFEHEORBICLVEHRINDAEE
@&Lfﬁﬁﬁﬁﬁhv,&ﬁﬁwﬁubb<m
BEFUMRLIEREME I N —T L L TRBEN
TWA. ZD®, 1T, H“E&U?Lﬁld)é #ik

FHRBORBELZEETLLIE, ERTHS.

LA Lizais, ERTORERIT, HTohE0Vvo
NERTHD. HFEESIL, EHRORFT 7 7 L8
/)T ATNVEERHEL, ZORIEMBNCHE —
ARBEZIMETAZL L L. AFELHTT
A LickoT, ENICEITAER, BEEUVL
BOLEZIEDERORBEEYHI TS5 4T
BRRERZBLI LR HFIND.

5. & MNP O FHE O (ECEE,

TEANEEE ) T AT VE, RN B(IEEY)

AHFFEETIE, —RATORBRENZVELBHE,
ZENBET AT VR, BREMEAFRESmIINTS
HERBRAT =SV TTH, Ebiz, RBL
FE NBRIE S E R ARSI O R BRIE L ORE
ARt T L2AMET S, EEBAR
BIEXMSHHEHIZ, b MW THEIEE: OB K
TWNWEEZONDVLHAIRTINVEZHO LT HE
SRE, 7NV AT VEORBEY THATH
WEEE /) T AT, A6TE, 7HANERY-2
ITFANFULOREDTHS 2-=F-1-~F
Y= AR 2-=F N-1-~FHF—, EITfhh
AELTHWSRA 14- Voo k L,
Mgk CR%25T 5, BREHEER, Lot
MBI EHEITONWT, b MEEKRE P OSHTE
WS L7-, BFFE 24 B OMERIL, B LY
Witz AW TERBOSIT 2T o7z, KEEIT,
SHICEREEZSIT DL EBHIC, BohioiTr
FER & FENBUE L OBEIZSOWTHEITZ1T-
1Es

6 . JEPEMIURH S K OV R A\ O 2 (R 2 6 B
E L4
LEHECLEZFEL~ORBRREEEFEZD
BE. LVNFHREORES L0 ERLEES
RiFTZehfathansd, £0Hili3, T8
R OBTOEBROERIVETHS, FLF
ME O AT LICIRR - AR~ &L, B
MAREHZ X BT THRHAESTHY . FEFO
HORBOL LIS, BEAREIREL . MR
DRER~OBITE ST 2LENRHSH, Tl h
FCRAM L CEEAEMRABIEIT Tl HiRT
HRHI L EZ NS, AMEBORA~DOREL
BRANTDZENRMELEZOGNDEDIC, £HFE
OB ANOEAKFERARREAER L, &
Sio, ARMERE (K - Mg - R%) L3 AE
PEEEE (M60E - W47 - R - (APNAERA) 1o bREd
HHZIAKL THIEERAT,
AEICHERT AR OBERICHT- > TiE, £9
A7+ —bFartr b LTCREEZHRT,
AR A OB AR L7, FERIC, BEA]
REEFAERBEEZHER L, SFEEOSHRER
LB RIREIC 2 D & D RFERRR T -, EICHER
ICOWTIHRHARIREE., Fl iR, £ 0/
DORAETE, i, T, FEMEOATFERESIC
LEE L, BFENSITOTI2ELEBNE L,

7. FEMCI 5 e R R R & A
MRt 511 5 OO in vitro et iF4E
AR, BEWE (T PRCREER O N




LR ENA/PNROENRRELTWA, ZhbD
BEEX, RIFICRIERA 1= R LB TS EGHE
W, BRECFEHEO HSTHLHESRIT. DEZE
EEELSIER-_TIENBEESATWS, HE
BOPITIZRADAZLE BT, AFNALABRDO L D
AR IC B A EIE LRI b#EEE LS
THHELAET S, £ 2T, AR TIHERT O
FEE OB ER SRR BT OERBEHG NI
TAHHI, BE— AR oA FBE AR
LBEES T 7 AHESWEE (ICP-MS) #
AWTHGBREZHIET AL 2#HME L,
e, IFERMELTWS BE, FPEEE, &
BXRMEZEMERE 2 L P MR R OB ERED
FED—2LLTH, BEBOEENBREINT
WA, LivLent, HERO PR R
IZ R E T EENRERBEIHE VMO T,
7o, PHEMRER R TR AE BT, MR B PHICAF
TET 5 PR MR 23 0 i M . FExFRor R &
T, BROEALIZBE) L7200 5 5 E O M RE
(za—my, FUT) T2 LICE0E
MR MRME A AR T 5, — OREBRITIIEIR
BoOEFIZRVEIZEZ 0 20RBIIERIC
BETHLIZnb, BEBIZLDRBEFEEAD
SALEHLMNIITBOOBELR-TWS,
F I TABIRTIE, THEMBRRORBEEE TRY
BHNCHBLIT 2 ekl 2T, 58 R
TO BRI R OWEE R T,

8. BMBR~DITE V3T 4 v 7 IR EBORM
TR, WAERFERN -, BHEEBOKKE LT
TEVxRT A v 7 REBBHINDFHREE
wmEsh, BAEREDRESHERTIREE -0
BEERPEBEICR->TEE, ZhETIC, ABIRS
MR FEHLHR, G52 L TR
BN LTERER, BEAR B TERA fLE
MEICRBSNAZLICLAEENIBEEINT
Wb, £IZTAMRTIR, FEICFETHLED
HTAE~OEEBEDRLTWALDIZ2NWT,
FOMAPIZFEL TSRO L8R 3
THRIFTOREIZEEBLYEZBLINE S AR
AT ooz, w7 ARME (ES) Mea AuvT
LFHERBIILATE S 2T 4 v 7 REBR

THERE~ DB AT+ 5,

B. BFFEHE

1. EEREFor LA FREUCHEHEY %
BES

1)

AT HEER PR OREI LD A
Huv . BHARMZER 2 V—F DR T T 42 F o
SEH U7, BRIk, Wikicwt-T

miFEZRBL, 16 GLRICEEL, MIETLET
-30°CCIRTFEL .

R ARIT, BERBAEMIEFMEOLRZ
T AT L, 8E L7 RIESL AT
(el 10 Bl
2) R

2 #8 i : 3-Phenoxybenzoic acid (3- PBA),
2-Phenoxybenzoic  acid (2-PBA), Diethyl
thiophosphate  (DETP) % F  Diethyl

dithiophosphate (DEDTP)iZ s 7<= « 7L KU »
FHE, oAV RAEY 3,56 Trichlolo-
2-pyridinol (TCP) ik M3 T 3%, Dimethyl
phosphate (DMP)}% O* Diethyl phosphate (DEP)
T AccuStandard #£%, Dimethyl thiophosphate
(DMTP) } 1 Dimethyl dithiophosphate
(DMDTP)iZ, AppliChem #8474 v /-, EEHEE
X, AR RS 20mg AR L, A ¥/ — 1 50 mL
WA L AR A I L, B AR L CER e
PR R O\ AR i & LTz
B- 7 v s o =4 —F¥ . v ¥ <= #l
( B-Glucuronidase 130,000 units/mL ,
Sulsatase ; 3,200units/mL) # F\ /-,
HRHI—MY v OasisHLB A—F VU v ¥
(200 mg): Waters &=, I— kU v 2 ¥
HAF)—n5mL, KbmLODIATa T 13
= LEBER LE.
FOMOREZT A TRHESH S WiZ HPLC
R A& R,
3) A& R O E &R
3-1 RECMEPOHRY o RBIHEAB O 5T
mEEE s v< Y77 —-ER9HE . HPLC
S (T12, Waters #44 2695 HPLC ¥ 27 A,
HROPEEEICIE, Quattro micro API 28/ L
o
3-2 REUMFESD 3-PBA U TCP @434
Bk o= T 7 —HEBSHE : HPLC
PEE (X, Waters #8 2695 HPLC A7 A,
HE SV E&EICIE, Quattro micro APL Z{#H L
.
4) FRBOER
4-1 REOCM{EPOHEY o FEEABDO 5547
) o RRERBHCHS DMP, DET,
DMTP, DETP, DMDTP .U DEDTP 4%
231,25, 10 T 100ng/mL & 72 5 IR S = #6750
ML, £ 10pl % LC/MS/MS ([ZHEA LT=.
& 5h7- MRM(Multiple Reaction Monitoring)
saw b7 L5 E—7EERD, ERE
BRIZ X0 RERRAEER L7,
4-2 RECMES D 3-PBA R TCP D534
WNERFEREE & LT, 3-PBA O%E RN A4S
NEEEHEITREA TWHWRWZ &b,



3-PBA LHIEHHHLIL TV 5 2-PBA 2\ /-,

HNEMEHES'E 2-PBA % 20 ng & A72 3-PBA @ 0.5,

1.0, 2.0, 5.0, 10 2 T* 100ng/mL O FE#E 2 HB L,
£® bul. % LC/MS/MS (ZiEA L. Bt
MRM #E2%AL, thEfhET=F—A144> m/z
21350 X B/ MRM 7 rn< 7T 4 L

D e—27mig%RK, 3-PBA & 2-PBA D&t
WXV BREREER L.

TCP (22 Ti%, 1.0~100 ng/mL D& T
REBEERAYL, SO~ MRM Z7u~<= k7
FLLY E—7EEERD, EBRERIEICLY
BREREIER LT
5) RERBEHKOFAR
51 REUMEFOHERY » RERABDAIE
RARBRBEROFR

R 5mL, fiF 2mL % 50mL AR Y 7oL
BWF2—TFITHIL, Ak 2mL, & 4¢
KT 6mol/LL #58 2mL # Nz T#, EffE—F1-
T b= FrUA(7:3) 10mL #N%, 5 5MEE S
L7, #&E S Hi# % 3,500rpm T 10 43[4
EOMER, B FL-TERF=FIABSE
SmL ZyEL, BWE#EZE® 20% 7+ b=k VUL
#E 1mL (Z7AR8 L CRBRIRIRE L=,

52 REVMETD 3-PBA RU TCP KBk
DR
5-2-1 iR 3-PBA MU} TCP #IE HRBR AT

R 2mL, MmiF ImL 280, NTEEDE TH
% 2'-PBA % 20 ng I % 7-# OQasis HLB 7 — k U
> P200m@IZ AR L7, KB mL x 2 T L7
®AZ = 5mL THEHL, MEREE 40%7
T h=hrU ImL (ZEERE L TRERBKR L L.
5.2.2 # 3-PBA RO TCP #I7E R BRIE#

R 2mL, M 1mL #8V, AEEEHETH
% 2-PBA % 20 ng I % 7%, 0.2M ErEERE % (pH
5)2mL, 8- 727 1 =4%—+¥ 6500 units/mL (3
BNy a=F—¥E0.2M FeERE R (H 5)
T20FHK) %2 50pL Mz, 37°CT 90 4341
¥ a—~— kL. FO%OBIETEEA 3-PBA
B TCP J7E FRBRIEHE & FRRICITV, RABRYE
WERBL.

2. b MIFHABDPHEY v BRIV ONNTE
L AEABIIBU 3 =—aF 5Lz
F= D
Dt bR EET v ERLEDO —FHITE
DO

HIE* %4 E 2. PFOS.PFOA, PFNA, PFHxS
DAFEFRE L, NEEHHE L L T8CyPFOSET
1BCo-PFOAZ R L7-, AMLERIZZEMMHEE
Ay, Oasis WAXA— R U o K AKE - B
iTol. b L mIEZ2%XBETRY A7 L

THEHMEMHICEVOEREBBELZITo LRI
LC-MS/MSZr#ricfit L7=, A1 A 4kiciz=L 7

AT L—AF Ak EER L, XU T 4 74 A
% — F®Multiple Reaction Monitoring(MRM)
(KX W LC-MS/MS53#1 %17 - 7=, LCOIyBED Z
L iZXbridge (2.1 x 50 mm, 2.5 pm) % vy, BE)
HELT, 5mMEEBET =D A% EM LK/
T = bMINREERAWTY 7V bEH
SH7, ¥, BEMFEORIEIZIZ. T4
EBHMHELE LT TLRAL, vF oy
-LC-MS/MSiE%#EM LT,

2) HILICMS 2wt FRp=aF L
aF =D

ATAEEICIIEMBHEEER L, #lEi
HILIC/MS *fERH L7, &¥ELoriE2ERT
HE-DICNEEEFER L, NEEHHIC=aF
eds EALK,

B 7 LT Waterstt M Atlantis HILIC
J#(150 mm x 2.1 mm, 3.0 pm) & V7=, BEh
FIZ0.01% X¥EEFEML-AITE = Y LD
Rikx, 7 b= r U L5 EH90% [0 min] ~
50% [10 min] ~ 50% [25 min] ~ 90% [27 min] *
2B X5, ##E0.2mLMIinTY 72T ik L
Teo AT LA—T L REIZ40 T, AEHEARITS
pLERRE L7z, MSOA A AEICiE, =L 7 bm
AT L—AFALiEERG, ¥y 7Y —BFEIZ
3000V, 777 A 7—FEIZ110 VIZRRE L.
RIOT 4 TA X E— FTRE L, HEICITR
RaAFrE=F Y o VE—F2RW, E=FY Vv
TA X B=aFr (mz163) . aF=v (m/i
17T « =aF-d8 (miz186) BUaF =1 d;
(m/z 180) & L7, 7ok, mMiFELREVD R
H7 hY w7 AP THLREBRODTIEZERA LT
Wa,

3. RYURFES 7 = =N —F N EDQLHH
1) 3k

PBDEsi&RERRFEH D~ A& A MEHER AR
£} (NIST SRM 2585) 35 & UF20074:11 8 (2#Kk-<
v RN F ¢ 7 U —+— (Hitachi Model
PV-H22, #t/%> 7 GP-S35F) % A\ T KRN
DAFETHERLELEATZAFL R b (KR
100pm A v > 2 TEIWLWHT L2 b m) 2l e L
e, ¥, 777 REHTITEARM T U DA
R,

NIST SRM 25854 ®PBDEs® 434 £z 2
T, ARINTWEKGER (21%) QUKD
IHMEL-#E (CREEH-VRE) 2RITHE
Vg LTz, —F, KIRFAOIFEE TEHRRL -
N AT R RREHZOWTIE, REDES EH D
72, EMRKSEROBIENEEL FHINE




Zlhb, KoEREOEZEKET, SEOHM
ECHEBEEH-VEBE*AWTEELS{To.
2) I
AccuStandard 1= % BDE-AAP-A-15X BDE-
196S5/197S5/203S5/2085-0.2X I £ T8 Wellington
# 8 BDE-206/207/209 % Native {4 o £2 % J5 il
ELTHEAL, 3-10 2%/t PBDEs 36 2444k %
REMBE L. 2 U =0T v AN, JEHRIC
I REREFAMME (BC) THEBLEZHE
13C12-BDE-28, 47, 99, 153, 154, 183, 197, 207,
209 (Wellington LaboratoriesttMMBDE-MXC,
MBDE-197/207/209) D~ R ST %4 A
L, £, YU 25427121 18Ce
PeBDE-126 (CIL #*8{E0-4930) O~%4 &
WEERLE. ~x¥ 0, =& 77— QL &
HEE - PCB B 5000 {FEfERAES), /T
v A(FAFX BT | A4%RERE S U AL
(FAAXV BN, 78 b GRUERERR,
AR O—KERICHET) B UEARBT Y D
L (PCB -« 7 # VB 27 VR BRA) IXFn st
R A F .
3) HfE
B0 g2 BILEF ICHEICEIE, 7Y —rT
DT ANATEBLXOT7TE Fr10mL, ~FH 220
mLAZMZ TI65 MEBF i L. B
(3000 rpm, 543F)) %, AHAIEL Ttk
L7z, SOICRELFRICEERBH L, fb
HE# BRI L. &bty g & T 5 1%,
DBEONFY CER L. Z OMREHEIR A T
~F YT LT-d44 %R Y AV T A
(FEtifklg) ICAHL, ~FH¥ 2 10mLTHT A
MHPBDEs# A L. [BIUHE % WELE®%, 7
vEgFEsa~v b7 7 40— (GPC) 249,
PBDEs®O# H@i sy % R L 7. [FIUHE % B
BieglL, YU PRALIBLEU/F250uL
EWIL, EFRHTARXF1TT250pLIC gL,
GC/MSHIEICfE L 7=.
4) iRt
4-1 GPC
=18 - WatersttGPC 27 A
717 L Shodex CLNpak EV-GAC + EV-2000AC
BiE . 7 bl ra~Ft (317, viv)
itk : 5 mL/min
517 LIBE : 40T
FRHUZE M : 12~28 min D H 43 A £-H
4-2 GC/MS
#%®& . JEOL JMS-GCmatell GC/MS< 27 4
EADIREE : 250°C
AW SV ARATF Y v LA, 1pL
2L ATE ¢ 20 psi (0-1.6 min)
Xy UTHA  ~YU A (BT LR 1 mL/min)

GC # 7 4 : Restek Rtx-1ms (15 m x 0.25 mm
ID, FZ 0.1pm)

GC # 7 ARiBZ%&M : 100C (2 min) - 10°C/min -
310°C (3 min)

A7 7—F4 IRE : 310C

A F IR - 280°C

A F LI : 300 pA

A A AT X NF—: 35eV

BT 2500 V

SrfREE 1000

A4 F 2 {bE'E—F : El

ik . SIM

4. 75N AT VEOF YL ~ORBEE
1) AEERVRE
ZHNLEEE S F v MEP), 7 XLEEE ) TF
A (MBP), 7 % VEEE 7 <P (MBzP), 7 #
LT / (2-=F~F ) MEHP), 74 LBk
/@2 F -5t Farxi~Fin) (MEHHP)
RO7EZLVEEE /A Y /=) (MiINP) %4347 *t
%L Li7=. MEP, MEP-13C4, MBP, MBP-13Cys,
MBzP, MBzP-13Cs, MEHP, MEHP-15Cy,
MEHHP, MEHHP-13Cs, MiNP K T MiNP-13Cy
D% 100 pgmL 7+ b= b U L EEHEEIKRIT,
Cambridge Isotope Laboratories ftJ ¥ f§A L
7=. B-Glucuronidase (8.5 U/ml; £ coli H3),
HegR 7 2= A (Frfk) RUOX8 (HPLC H)
ix, FOEMEEAHRM ARG, T = R YL,
REEAT A2 iz Festiss). odmic s i
Mz, I UATHMO Milli-Q SP.TOC. izk&
DWEMLEZLO Milli-Q &) ZF0F AV,
AREEFELT, ayFIx—varyORKE R
D5 L MRS H & nREZR IR Y HEBR L, INEAWTHE
A7 AgEE, Milli-Q K, 7& brERUAF
o THE Lick, REEEREER T 200CT 2
WEfI LA EANBA L, e CHRAI L TRV,
2) FE

Wi KFEFEES AR CRIE N, okl
BORBEOREE (n=51; ‘FHEMH 31.4 %) *
HIE L7 B3 EHE, MM TF TR XN, 04T
KFE T 40CTIR(FLTZ. 7ok, ABHREURRIZ 2
E 2O T, BEEOREITHS Sl
ofc. Fio, AL U TEELR 20 RO 30 &~
DRZ T 47 (0=12; B, T4 ; ok, 64 ;
R E R 31.8 5R) DR & KIRAF LR B A FERT
TERIL, 4 ET 40CTREL.

3) ATALER J UMy Sk
REEOFRIZIE, SR boHEERWE. fif
HEBEHIZHK 1.00 g 12 100 ng/mL AEREAER
BRI 100 pL, 0.2 mol/L, MERET » & =17 LfR
i (pH 65 1 mL K& O 85 U/mL




B-Glucuronidase 60 pL Z¥#IN0 L THiFEE, 40C
T 80 SMA ¥ F -tk LE. 4 ¥ FarS}
#%, KEIZEL, 02 mol/L Bffg7 . E=7 L5
s (pH 8.0)1 mL 2L, 2E% T,
7t h=hUA 15 mL RO MilliQ & 5 mL
TarF 4 4ira=r71L7 OASIS MAX (6 cc,
150 mg; Waters) IZAWL7Z. RICH T L%
Milli-Q & 5 mL RO7tE hr=hrUA 5 mL T
gL, 1% ¥ESE7E h=hrY L 5mL THl
EXSWHEPEH L. YEMAHRHeERIc ey
Ty T NR_Exa—hAvw=iF—iF (SUPELCO)
EHAW, B7LERCIZ, TARAF—FTINTA
+— (SUPELCO) #Z&E&F L THAEMDa 7 I
F—a PR L. BT, ERIAT,
AOCTHEBE L%, 2027 r=hUALEHK
0.5 mL (ZH&E# L T LC/MS/MS DFRE##E L L
7. 2B, RHPZ LT F=OHFEIZE, Jaffe X
Sl EDSL PV TF=2r T vEAFy b
(Cayman Chemical) % Fu 7=,
4) fREE~ORE

AEHT, Rl KPESEHR ORI LR
MEMOHREAEICAl > THRERENE. £, £
BICAWEASERSR, BEP~EHER0
£ 9 EURZ UK L7-.

5. b FAEERE P OLESE O (HERE,
7 ENEEE ) AT VE, REAEEEY)
1) ®f&RE KOFE

WMEARD+FR2A » T d—b Faty b
ATV, RO DT R FE AT B
PEm AR EE LT I8F) LEKT5. )
OMmiERCRAPER L=, BE4REIT 48 ADB
FOMIE, 77 NVEEE /= AT VHEIT 29 ADB
HEDORIZOWTHOWNEIT-7,
2) EE&RBEOST
2-1 ARRUHE

ATt R EA B 24 L E R UWNITEEELE (R
AP hGe), £y hUTAN), 41U TT A
(Ir)) OE#ETIL, AL 78 [CP 2547 FE ARk
FEALE, HEE, BB KFIEI(EFER
Ultrapur Z{£H L7,
2-2 BIERE

< 7% AMg), I A(Ca), #(Fe),
1(Cu), T (Zn), = > H > Mn), =734 ~(Co),
L Qe). Y 7T Mo, VF7Lll), &
7#B), TAI=UAAD, =X AND, LE

7 ARD), R barF U LS, I FITACD.

7 o FE-(Sb), K#EHg). $(Pb)
(19 t#)
2-3 BEOHS
Bty hF o7, BTy 7EOFERBE

WX, 10 Y%REEERI. —RFEL, KEKRUA A
VAR RIR K THANT R Ui, R AT Rt
Kt 7 I
2-4 ATALERIE B OABRIE I O %

<A 7 nESMARZMV-7TEH PFA /NEZE,
Sz AH A = AR MmiEF 0.7 mL. fHER 1.8
mL., BE{kKk#E 05 mL # AN T HHEEL.
BFLP(200W)T 5 4y, 2 BB, KPP T1
BRI LT, BoEkoRBE2 R = FL |
EILE (15 mL) 2 A+, BHiAKTHRARZEN
FHVIAATERA2 3 mLicL7-, B, £0
1.8 mL # ICP-MS #— b7 F7—RH¥% 7
B ZA5mIIZ & D, 0.1 %8 0.9 mL, A&
FE A (Se, Y, Ir % 100 ppb)0.3 mL #h01 % | iBFn
L CaBREsi & LT,
2-5 i Ak

HEWE , BEgEEs 77 X~-Hioir (ICP-MS)
®

ERE Mo EARIE
2-6 ICP-MS 1%

458 - ICP-MS (Agilent 7500i, B&fI7+ U 7
L AN AT HLR)

RF /<D — : 1500 W

Yo7 o 7AE 8§ mm

75 X< HA : Ar 15 Limin

XTTAYP—: A A

REREEME T « Sc(45). Y(89), Ir(193)

T ER

V(GD=(51)x1-(563)x3.127+(52)
x(,3534
Se(78)=(78)x1-(76)x0.1869

2-7 E/RE

HERTEHEA ICP-MS (28 AL, HxHEDOH T
FEANEEREDO D T M TEI T BE L, 2
R OFN LB L TER L,
3) 7 HZNEEE ) T AT VEHOSHT
3-1 AERTHE
ZHEANLVEEE /) F L (MEP) . 7ALAEEE ) TF
v (MBP) . 7% LA BE /= FA~F

(MEHP) . 72 VB8€ / A / / =/ (MINP)
THNEEE /LU (MBzP) | MEP-13Cy,
MBP-13C4, MEHP-13C4, MINP-13C4, MBzP-13C4
iZ Cambridge Isotope Laboratories #-%, 8- /1
ra=F—¥rEK (100 units) . 7a Y I—i
PR (3FCHiSRR, EERET o &= 7 AfTFERIEE
KR, FiRET F Y U AR MR BREA.
Methyl tertiary-butyl ether (MTBE) &L
RKERBH., ~FV, T, BEFRY
AT E TR A VB AT LREBAH.
N-Methyl-N-nitro-N-nitrosoguanidine (%’ —=x
YA T AMEER L, R VLT F=UHIL



MAHER Y L 7F=r—F A T a—%Hn
THEL .
32 A - REORLE
F—NEXy b, ARZ7Z72alliAH0FEIT,
200°C T 2 WEfIMEAL . EREMCT & F o ED
XY THRE LT,

Wikt Y oA 7al) P, pigr b oL
%, 200°C T 2 WeImEA L 7=,
3-3 7Y BT AOTR

NE 15 mm, £ 110 mm OH 7 2 H 5 A
DK, A7 ABEREKEEE, 7ol r1g
BROMKERR T P oL 2g 2B L, EHE
ANZ 7= by 10 mL, ~F% > 10 mL THEL
i
3-4 HERFARE O AL

bR 2 mL %t ftE0% (10 mL, H 5 A%
IZEh, IMEERRT =17, 05mL, WEpEEHE
Vit 25pL, B- 702 1 = 5 —+F 30ul #00 % 1M
L7t, 37TCT 1 BEflA v Fa~X— kL7, 10%
mele T pH2 (Zi#E#, ~F > bmL., K+ k
U h 1 g&x, 3MiEF# 3000 rpm T 5
S LT, ~F YRR SRL., BH#HK
MFCHELE. BECABRM LT Y A
»-MTBE %# 0.5 mL i1z, 30 2>fkE%.
ERZJMFCHELE, BiEE~FY 2 5mL I
BREL, 7a ) PAhTAICAR L, ~F
3 mL THZLZESRK, BT brr-~FH
10 mL T L, BHEA2EELKHFT1 mL
ISR L CARBRIAIE E LT
36 IRARZu~wpb s 74—/"ERYH
(GC/IMS) 21

4&1# : Agilent 6890N GC/5973N MSD

A F R El

17 L HP-5MS SV (30 m x 0.25 mm 1D, B
£ 0.5pm)

A7 LIERE : 80C (3 &) —20C/ %
—240°C—10°C/5r—300°C (5 43)

¥y VT HA: He (I7 LR 1.2 mLI5y)
EATHRE : 250°C

HEWVEAE SV A RZA T v b LA

VU EHRIREE ¢ 150°C

A F IRIRE : 230°C

L BIRA A B (SIM)

TR e T
R B
A4y LAy
E/TATAE  m/z163 m/z 149

7ap -] m/z 167 m/z 153

3-6 &Rk
MBI 20l & GCIMS ISHEA L, % 2 F L,

THNLEBEE ) T AT IO — 7 M N ETE
DE—7 MFETH -7 $E L, EEEROFh L
L TER L,

4) BRAT H ik

FEF O EWNBEO A 8IE, S L0 20
AEAT W 23 1 (American Society Reproductive
Medicine (ASRM) GTHR) & L bicHEEDZNT%
1To7=, #MEHOLEE, SPSS11.5 for Windows %
MV BE T Mann-Whitney @ U BE TITo 7=,

6 . JAPERIEUELS S OME Rl A O A RO X R
& Li=mdr

FAPERASUEL & L Cid, oiklF, RHAM 20ml,
e iR L, F<icEkL, iEx~Aa
FT A ACTRF L, BERICHE-TiE, HEIER
EnboarZIxA a2kt aiHic,
AR S0 PR A B OO BB R ER OFE RIS\ THEST
Lz, BIEIUI M4 BH E 5 B BIZAGEARIR
DOBZPERRL, 4T R 4CITTRIFEL. %
7o, SRS RRE L KOG EIIERKT S
FAEARAT, SUHEEN S OEEEZIT T, &
G U TS, BRlES oI LT, WS
RO A DB ORI, MARBUZEE L Tk, I
WEPLOILFTIRA,AarEHIETRED
(2. AOFFERRAARTO BB ER ORI E S
AR THEFT L 7=,
BEECOWTIREAYEBEREE TRE L
A B4 0z L=, TEIME (7201
M ATFIVIE, YA /—NVA, /=T =x/
—) RIS E L,
O 7 # N A7 VEEHA DL, 45 f, 5. &)
1) aEESs L UEAEERIE

~FHo, T =M, T L, Fifg)
FU D ARBEERLER T 7 e 27 0 #E A
PRHWE, 77 LB FL (DBP) . 7 X ILEE
TFARTA (BBP) | 7 ZNVEEY 2-F e~
¥ (DEHP) . 7908 A VA7 F N
(DiOP) , 7218 A Y /7 =/ (DINP) %,
AR AL MBREE T 2 B, E e, PEESE
WHE L L THW= DBP-d4,. BBP-d4. DEHP-d4,
DiOP-d4, DiNP-d4 iX, AR T 3ERBRE 54T B
rHWE, 7Y PR ST L PSA (1T,
FNEFRMEMBETERCAY 7 o485 FH
L., 7¥ LT AF AFOMEAEEKIL. DBP.
BBP, DEHP ®#&MEA 4pg/ml., DiOP, DiNP
DN 20pg/mL 12725 L5 lo~FH - THR
L7z, WERHERIRIL, TR Fh O ED 4pg/ml
IS~ FH o CTHERLE,

2) ZHE - ARO[
F—AERy b, ARATZ7FRAaLUNOEEIT,




200°CT 2 BN L, EMERTIC~F Y Tk
FLi, kT YA 7rY oL, HEgH b
U 7 AL, 200°CT 2 BERMB L 7=,
3) 7 U UN-PSA BT LOTER

AR 15 mm, £ 110 mm OH 7 2A8H 5 A
DIEIZ, T ABHEREELEEZ, 70 DL 1g,
PSA05g. AT M) UL 2g #FE LT,
FHERNC7TE b 10 mL, ~F# > 10 mL T
T Lz,
4) REBREROERGE

ABRBROFAMEORESE, AF— L 1ITRL
7=, MiF 1g % EfFEOE (10mL, V7 AR)
e, TER=HFYNA 5 mL, H{kF YT
0.5g. ~FH# > 1 mL RUNEERERFK (HDH
ITEEREYSHE) 25pL 2Nz /-1%. 3 SRR L -,
3000 rpm T 5 7pRELOBEER, T R=HFU L
RESERL, BEHE L, RE427&EK 2mL,
~FH b mL (CEME, ~F Y U BESRLE,
BoT-/KBIZHEEA~XY L 3 mL 2z TRmME,
XY UBESRLE, SR~V U EE T
2 Y IN-PSA BF7AZARL, ~FH¥ 3 mL
ThT7 L&k, b5%7 & hr-~FH 10 mL
TEH L, MHEABIEE E%, ~F ¥ > 1mL
(AR L CRBRISIR E LT,
5) GC/IMS %1t
@& : Agilent 6890N GC/5973N MSD
A F R El
#Z 4  HP-6MS SV (30 m x 0.25 mm ID., f&
J& 0.5pm)
H 7 AR 80°C (3 43) —»20°C/14r—240°C—107C/
43—300°C (5 4y)
Xx UTHR :He (7 LR 1.2mLI45)
HEANRE : 250°C
HEHEAE : SR RFATY v PR
WEMRIRAE : 150C
A4 F IRIRE : 230°C
B BIRA A R (SIM)
6) EEiE

HEHEE GCMS ITEAL, 79V AT
VWEOE— 7 mEENTEEOE— 7 mil TF
ST-BE L, EBHEEROFN LR L TERLT,
DiOP ZFER2 2 KD — 7 %, DINP iTXER
S5ADE—/EEE TN EFNRAHLTERANS
ELE,
@QEAR7x/—A (&M, WM, R)
1) 3
BHEGS: 27 /7—LABPARVE AT = /
— /v A-dis (BPA-dis) (ZEEERLFHRBIOBREL ST
Hi¥E%, BCBPARY 7TV VFTA Y b—TF
A, EERET, SEER 20meg 2T
L. A% /—/ 100mL (22 L CTIEERE Y T

L, EEARL TEERKE L,

Daidzein, Genistein, Glycitein 2 U1 YV 7 7
AR BeBE{AR, Malonyl (5, Acetyl A&iZFuEMEE T
EWH DLV T A T AMeFRBO A FRHAE
R BRI, BEEES 10mg 2L
AZ J— 100mL (ZFAERE L TEERER 2 s L,
BH 80% A ¥/ — VAZESRE L THENETEIR L LT,

B-7nsu=F—¥ . o r-RXit. s
ETEWRM, £FH (WFh b 100,000
units/mL LA E) & Hu -,

HMMA A — kY~ Isolute Multimode #—
kU » (500 mg): International Sorbent
Technology Ltd. 8, Xix, A~rafd 2~
U ENVI-18 (0.5g) #H\ =, A— VU v ViZ
FHAZ /—n 10mL, 7K 5mL ONETHEH L=
®EALE,

ThHI+t-A B—bU v Waters #-8,
Sep-Pak 7L IFH-Abh— bV v P1.Tg) %V,
H— K oI FHTE b 5mL ERKSmL,
7E b 5mL OIETHS L THER L,

BSTFA : o—x %A = AR AFER LT,

FOMOREKITT L THE&ZMLD 5z HPLC
HAERWE,

2) A&l K OMIEFRMT

2-1 MEEIsa~w N7 7 —HESWE :

Hewlett Packard % HP1100 series LC/MSD #

AL,

22 HAu~w NIT7 7 —HROWE : BAEF

#® GC-mate AW 7-, HESRHITKROLEEY
& Lig,

GC : HP-5890 U —X1I

#1740 DB-BMS  0.32mmx30mx0.25pm

H1 7 LR : 70°C(2min) — 20°C/min — 150°C —

10°C/min—300°C(5min)

EARIREE - 260°C

Fx U7 —HZ :He, 1mL/min

EAFEAZY vy bR RA=UF w7

MS : Jeol GC-mate

A A IR - 230°C

A A ALEE : T0V

F=4F—AF (mlz) : BPA(357, 372), BPA-dis
(368, 386) , 13C-BPA(369)

3) BEBOIER

3-1 LC/MS #|E

2 TE RN AR N SR ¥ BPA-dis 7 10 ng
AT BPA @ 05, 10, 20 50 10 B
100ng/mL O = @B L, £ 10pL. 2 LC/IMS
WHEAT S, BHICITRIRAS A 2 8 H (selected
ion monitoring, SIMHEZ A L, ThEfhE=
F—AAr miz 227, m/iz 241 (2 LKV BLhT-
SIMZr~< 7650 E—7EfE%RD, BPA

1min
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Y BPA-dis OEFEEIC L W BREBR A ER L.
3-2 GCIMS #lE

RERT (I BPA % 10~200ng D #a[H TEPEEIZ
BY., ZThICLERMIRERNEEESDE L LT
13C-BPA # 100ng #:0 L .BSTFA 200pL #70 %,
TE P TCImLICEELE. ZhE—HBEL.
GC/MS-SIM THll7E L. 18C-BPA & @ mfgtt The
/AR AR L7,
4) ABRTEHE OB
TR 14 4 EEA GEEIF R wWHbhe (R -
b E LSRG ERE) TREHTOERYE
IR L AKBREBROE=% U 7T 5%
WEBCHEM L TKRO LBV FAM L,
4-1 LCIMS Iz Fl 3Bk ik o 7 1Y
o (A BPA HlIiE F BRIk
MmifiE 1mL %2, FRiT 2mL 2480 . WEEEAEY
B TéHDH BPA-dis # 5~10 ng Mz 7=1% Isolute
Multimode 77— b U w iz fafif Uiz, K 3mL X
C20% A% /—N 3mL THRIEFLEEBRAY ) —L
3mL CHEH L., BELZEB®E 10% A% /—2 1mL
WAL CREBRISIR L L,
of& BPA Ul E B IE K
miEiE 1mL #. Ri¥ 2mL 280, 0.2M EEg
BEKEH 5 1lmL, -7 Vv n=4F—+F
6,500units/mL (GRIK -7/ L7 o =¥ —+F % 0.2M
FeEs R T (pH 5) T 10 iAW) % 50pL nz 7o
%, 3TCT1IHMA v Fa—_—F LT, TDOHE
OFEILERE A BPA Bl FSRBRIEHE & AT T
Wy, RBRTAIE AR L7,
4.2. GC/IMS #Il & iR s ik o i
ofF B BPA & Fl R BRVE ik

R3EE 100 mL 23T E =A 7 7 2 228D |

13C-BPA O.1pg Nz, ZHiz(Q+1D Y 8 1lmL
Pz, pHSELFIZ L, Thi THAF I~
N 5mL., $8ik 10mL CiEM{E L= C18 I— k
Uy PIZARL BPA ##iH L7, A—FY v ¥
A 10% A # /— 10mL TkdEFE#E, 3mL O A ¥
/—TBPA #EHEH, 100mL O+ AR T Z
A3 ZFT, BEFA 20mL 2z, a—% Y
—IARNRV—F TRBERELL, 77 A3
BSTFA 200pL & 7+ k> 2mL #hz & (&
L TMS {EL, a—# ) —x /R L —&#TT7E b
vEBELE, ZhiZ np~FY 2 2mL #MZ,
BEREEEEcEfiIE, 7 n~F 4 bmL
THRELEZe Y OAh— Y v PIZARL, i
Hig 2 BE IR L, B, no~FH > 2mL
ToOTZFAIEIEERL. A—bF)yPICR
frL., kot E bt MHEKCERTA
AW EANT, ImL IZ@RF L. ZhE GC/MS-SIM
TE®R L,

oft BPA Il 7E F BRI K

RAE100mL 2 et =A 7 F A3 [ZEY |
B- 77 =% —FEHK 100pL & 13C-BPA 0.1pg
Mz, 3TCT 90 MEBERWHE L, ZOED
RV ITFEBE (R BPA I8 R ABR VAR & RIARIZATV .
BRI AR L /=,

@/ =7 =/ —N (FHEf, WD, K

1) AAFE - 4k

[RE] /=17 = 7 —n(NPHZ, BRESHTAR
B O(BIU AR AR L7, PIRBEmE L L
THVWE Q-2 F )y T FiTx J i
- ds(NP-ds) i, SREEATHIEE (Apugestid) %
Az,

[EgE] LCMS oB#fEicER LTt h=F
Ui Fntai A HPLC A% Mg 7 =7
AR s MR A RN U7, 7z, ATALER
()M b A S o Bt (B a5 A D
BAEA L7m, WMKIZE A ) A7 M Milli-Q

(EDS RV ¥ v—4t&) THR LZKE#ERL

1o

[ZBARHE] V7 AMNOERBHAIL, +T
200°CLL T ER L,

[LC/MS %8 & UMl E 414
LC/MS #:{& (B§# : Agilent 1100 LC/MSD-SL)
LC &%

- MR 7 0 BEEEH R Mightysil RP18
GP (2.1 x 100 mm, 5 pm)

H—=FHT L MEE{EHR Mightysil RP18
GP (2x 5 mm, 5 pm)

Bi AL R A T A TOSOH #t ¢
TSK-PRECOLUMN BSA-ODS/S (4.6 x 10 mm,
5 pm)

- BENE: T b=FUA+0.02 %K T

E=17 A 0.02 %EEEET F = AVEHE (70 :

30 (8 min)—95 : 5 (10 min) (V/V))

- it 0.2 ml/min (43474 Z £), 0.5 ml/min (F7]
LR T L)
- A7 LREE: 407C
- JEAR: 30ul
MS
- A A4 Akik: Electrospray (ESI) , Negative
+ Nebulizer gas : N, (35 psi)
+ Drying gas : Nz (12 l/min, 350 C)
T A4 —EE : 130V (NP, NP-de)
« F=FUTAAY (mfe) 0 219 (NP), 224
(NP-ds)
2) F T4 LRTE—LC/MS ORI EBE
MmiFEHC DT b= U AZ2MZ, =
DR ITo -, ok, EEEZRY . BER
Ficles Lo NEESEERML, JERR
e L7, MR - BRI, 274 ATl
BEEAIZLAEFHWNTITW, BT7LRL vF
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ZIZKY ., e RYE % o B R OB AT
(LC/MS) (CBEAT %, fRHiCiZ, ESI-MS (2
J:é SIM%-—F%’ﬁT%?’T?ﬁ'E{’%H{ELt

# Ei’f%k L?f.lﬁl? ) RERHmAERE
FIFC T L7 B & Lz impg & v, w41 R A o
FefT T L4y BE (3000rpm, 10 43R) A1T0, fE
Ricfit+ 2 £ T - 80°CIC THAERGF L=, HIER
IR L, EEMEIT&IC, BNy
Y —TIEMEIZ 1 ml =&V RBEFICBLE,
TORBREIX. AL ULDORERICERNK, T
FrZ@lEL-bOaER LE, MFBA-TR
BE AR MR A fiE P 50 pgiml 27225 K91
Lz, ki, mMiFEREDTEF=FI L%
Mz iRk, =058 (3000rpm, 30min, 4°C)
{Tot. FOH, EiF 1 ml 254 TAMRICIE
BICEVIRY, MEBREICRS LD ICHIEEDHE
TH5H, NP-dsZNz, REICH L,
A O P R1E

BEEELAEFRBETIOOmI AA AT 7 23
100 mg VY, FHERFFELTTEI=FY
AT 1.0mgml £ T5, £DO%. 0.2~100 pg/ml
ODBRERBBICLDIELS>CTER=FYAIK
=11(VIV)EEE A HRT 5, X, WZEDH %
YMEREICRALOHFRT S,

FO#%. LC/MS-SIM £ & EHE AR %
HlEL, FEMEEYAOCTEBERBEANICEHEITS
BREREERL, CEGITEZITo,

@) =nNT /) —NEOPEARAZx /) — L AFIL,
LR m’fﬁ‘)

L. BB, BP0/ =7 /) — AL RTE
371/—wA IoWTE, = FALFEEL
GC/MS ECHIE % 1T - 7=,

1) AiBEh ik

B3, BBIE. B#Htho /=T ) -V KUY
AT x ) —v ARERFRTALEE FIEIZLL F DB Y
Thd,

a) I b ot ik

BN/ =Tz )V EPEARAT =/ —
VAR T A2, B3 ImL ZHERE.
BPA-d16 # 100ng,. m-OP-d5 % 100ng #0 L7=.
CxFAT—FT N :~FH(3:2) Z2mL Nz,
Voltex 3 FH— T L7, E0%8G,000rpm,
5T\, ARSI A EIR L7, KEBEIZ
BEE YxFrz—FN : ~FHQ:2 %
oml 1z . Voltex I FH—THFE, 2008
(3,000rpm, b ) ZAT\, AL [AlUY L 7=,
EUR L-AHEREERELEbE, ERXME.
A0°C il - wE L, ELmbEEE S,
b)BRAE A & Dl

BBlgb /=7 /J—IRUOPER 7 x /—

VAR T A0, RIBEZEIL, BEORE
Ex e L7 BRE L= f5058(Z BPA-d16 % 100ng.
m-OP-d5 # 100ng #MN#&. +oic@# L. Mis
BRE L=,
c) &5 o

NS =N T ) —VRPEAR T ) — L
AZRHHT A0, BHEZ TS THNE, BS
RO, BRIEATH L, ML
BPA-d16 # 100ng,. m-OP-d5 % 100ng #M0 L 7=,
A% )—n30mL Mz, RY barkEIFA
W—THIZHNLS TV ORLEE, FElo
(3.000rpm. 5 M EITV, AF /—N@EEULL
2. BODBEOLEDIZIZ, BEAZ /—L
30mL #MA =%, RY rarrE®EVHAPF—T
M AEITo, FO#%, =LO558G,000rpm, 5
DVEIT, A /= EREUR LT, B L7 A
& )= NEEEERLADLYET, a—4 ) —x/UK
L— & —TCl#E L., WaihibEiz 5.
d)FE B R O RO

3L, BRIE R OWH B HE#RIZ 1 mol/L KOH
T 7 ) — A% 0.5mL, ¥ FEiEA 0.1mL
Mz, +4c@de L, ERTI1EREREL, /
=N /)—NVEOPEAT =/ —VADT7x/
— MK Er T F LT —T LB LT, FHH
ELLE“ETH#. 1 mol/L KOH =% / — Vil
2mL #fNz., 60°C T1EfFFEL, 74V 1k
KRR IR AT o 1=, T LA VALK ARALERRE T
%, YK 3mL, n-~%# > 1mL #5% . Voltex
IXH—TEHL, ~FVBEEIR LA, KE
EBIZIXEE n-~F 4 1mL 2Nz, #EeE.
~FHoGEEIR L, BIRLAE~FHBEZ
LE&bt, EBERIMT. 40CTH 0.2mL * TR
ML, ZOBGREEYZ, THE% YFrx—
Fl~F Y i 10mL THRELZZ7r U 0
T LITAR LT, b% YT FAT—T i~FH
s 10mL TEH S, R A RN Lz,

E K 2 B HR LM T, 40 CTTH 0.1mL £ TR
L., GCMS HErsHE L L=,
2) BIEHiE
RKelmiz GCIMS (@it v FL, LLTO%
Tt L7z,
GC &%
GC : Trace GC
FEAFIE : Splitless (1min)
EAR = 1 nL
s AN : SGE #. BPX-35 25
mx0.2 2mm 1.D.x0.25 pm l*llm
H 7 MR
60 ‘C(Imin)---10 °Um1n—)300 ‘C(Hold for 3
min)
¥ UT—HA He( it &# 14
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mL/min)

A H—T c—RIRE : 280 °C
MS ZfF
A F Akik : ElI
A F ALEE 1 70 eV
A A i 1260 °C
BHE—F : SIM
ERA A
ESF—A X
Monoethyl-NP cmfz 177
Monoethyl-m-OP-d5 : mfz 154
Diethyl-BPA : m/z 269
Diethyl-BPA-d14 : m/z 280
3) B

NP H#EHEEHEAMAVWT, NP BEHN 5~
100ng/mL O#FH, m-OP-d5 ##8 100ng/mL Dk
BRAEKAZRBEL, = F L H 8 AL E,
GC/MS THIEZEIT > 7=,

BPA fE#sysH % Fv T, BPA BEN 0.5~
10ng/mL O#EFEH, BPA-d16 # 100ng/mL @&
BRBWTABEL, = F L FEE(LNRE,
GCIMS THIE%1T>7=. 4) E&

WIEHEEIC CERH R 21To 7,

NP OERFERICIT, RERBERO NP RIE
A E I, NP & mOPds o @& &kt
(NP/m-OP-d5) & fi¢dhiz 7' o v b L, F/h ik
TRUFXARH L, REPRER MRS, R
Etth NP & m-OP-d5 @ EffLt(NP/m-OP-d5)% .
SR LRI AL, TRMES,

BPA O E BHARZIL, RERERD BPA 1
B A ##hic, BPA & BPA-d16 o ifi f§ kb
(BPA/BPA-d16) & fifdhizc 7' =~ b L, &/ ik
TEFNNEZREH L, RPRERHEZE, &
4 BPA & BPA-d16 @ f§tL(BPA/BPA-d16)

FIZEB LERRCRAL, EEEEZE-.
B7 FNET-2-TF N~F L (BEIE. )

MGl WP o7 2B -2- T F ~F Lz
DWTHE, 7t b=k Uit GC/MS #THlE
1o,

1) ATALEE F ik

HERE. Mo 7 2B 2- o F e~ 2Ll
JERFRTALER HIEIXLA T Ol TH A,
a) FRAEH 25 i ik

BREMN L 7 2 NVEEY-2- = F L~F L AR
TH0, BIREERLUBEOMREL L.
& L7-#B5i1c DEHP-d4 # 100ng #M0#%. n-
~FxH 2 ImL TEMELE, 20O n-~F% Bk
A 1mL, ik U v A 05g. 7TE b
= kU 5mL ZM % Voltex I FH—THREE.
15077 BE(3,000rpm, 5 D &7 -7, =508k
TrgDwiEE»s, TE = MU LEEREILL,

iz

BIENLOTE b= h Y AHHBEEET-.,
b)Y H> & DI ik

WHENE T INVBY-2-2F~F i
TH7=, W E XS A THENE, SEE2HIE
L #F B % Fodk L7, Ml L 7= - . DEHP-d4
# 100ng #ANt&, 7A%¥/K 1mL. HLF KU oL
0.5g. n-~F %> ImL, ¥ b= kr U/ 5mL %
Mz, RY barkEedr AP —7C, #8%17-
Tr. BRI T % Ok % 58 057 B (3,000rpm, 5
ML, TE =RV AEERYL LT, 7RV BRI
EHEETER=FYA bmL 0%, FY krr
HEVHAF—IZ X8, JLOBEETV, 7
Eh=hIABEENR L, BIRLAETE F=h
Unigz2Labt, BEreo7E =R
R 2157,
o) K A Bg

BBl RO » b0 7+ h= F U LA SR
FEFRIME. 40 CTHRNE, &L=, RI%,
AEAK 2mL (ZAM L, n-~FH 2 5mL 2Nz,
Voltex 3 ¥ H—Tif##p#E.
n-~F Y AU Ui, KB IZIERE n-~
¥4 3mL Mz, Voltex I X4 — TRk,
n~FHUOEREIR L, B L nosF P8
FRLEDE, EAFEST N 7 ATHALEL
oo 2O n-~FYEEETHT7E L 10mL,
n-~%% 10mL CHEATHE L - EAKMBET- Y D
L(EER, 1), PSA0.5g, HRIER)., 7 a U P n(lg.,
FEDFERD 7 MZAR Lz, n-~F% > 3mL T
WwigE, 5% 7E M EH n~FH 2 10mL T
EHL, BHEERE S, ERJME, 40°CTH
ImL ¥ Ti#HE L, GC/MS JIEHRENRKE L=,

7. AEMCBITAEeREBERE » R
WFREAICBT 52 EERO in vitro FHEFER

1) HERAE
1-1 BAROERER
FHAm R OBE L LT, B3, RERR
L. Fi-, FrEWhgkostel & LTsrmm, W
AR A BRI L T, BUEH IR . <~ 1 & 20C
THAREIRIE L, 204 o ATALVER B AT AR L T A
Lz,
1.2 JEcH
HEXLEBLIECE T ELEh, T3
= Al (230 Co) . EFEAs (Fv MY D
AY) , A FI2LCH (R 7 ARh) | $7'Pb
(EA=ABI) ©4xFE Lz, FEIAITHE
& LTHW-x#)
1-3 AEBLUSHRHE
KREOSAEIZIT., BHEAHROMEE(.42
Ultrapur-100) # X OS@& LA #(Ultrapur) % Al
L=, Al As, Cd, Pb, Co, Y, Rh, Bi OfE 8% 1T
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YR ERM A A, B oOF/FRE T, Y
A7 HB MillLQ SP (EX(ZHA 18.3Q2) THN
L7-BBHliAKEER L, Yo7k, WEEdE
B, 74 EERAEMAKITI2T 0.5%REDH
BEIRIMLTAW:., BROMBRICERTLHEAN

v b= F v 7T Bl%HEEEIIZ —BhidiE L7-1%.

BRK THIASESR Lc, 7 AEgICAHVD Y
—h—, ARTZ7ZAIERBERNC 0.5%HEEE
HTELTWE LT-RIZER L,
1-4 REORTAER LT ICP-MS &4
{7 —7IZ kA0, 5 200W @
BEFLrPBLU=A 7 nlinMRERs (V—xi
YA T ZFREMV-7 B PFA /N3 &2 Bz,
34y Osr R % 4 [RIFTV, K2 ORISOMIZIX S
AR L 3ok EmA L,
2) FRBMEERIC X S HERORAEFMEIM
fe#148 (E14) ©CHTBL6~ 7 AE14~ 7 A
DORMEVBRRAERZL VAL, ==
—R A7 o TEMIZEY - TIALRAIEIZL > TH
L MERE (CEHES L OR&HE) BE
Utz hr— L LT200ppb> HERIES
AHE (Al-Cd+As+Pb) Z¥ML, 1 HMEEE
2T, =a—ua A7 = TH L L TB27
(1:50), bFGF (20ng/ml), EGF (20ng/ml)# X O}
HAWE Z5 D DMEM/F1285 4 2 Fui=,
ER%1BMBICESBREM, £72139ERME
HCoa—aR7 =7 OERZHI L THRMAE
PAMm LA, £, B&hli=a—aAT7x7
H6 RNA 2L, V7% 4 4 RT-PCR Tk
Sb<=—H—@&=F (Nestin, Sox2, Notch1)?D %
HREALHmERL-, MWNWT, =Z2—mA7cT
PEEEZ1IEMBICZ 7y TrxsFra—h
LT v lZBEL, 2611 AMME
BHEH TSR R T o7, HRE, A% /3F7 74V
ATNALTE FCEEL, —a—aricnd58%R
HifETHAH0-II tubulin k% H Tl i
BERBItol,

8. BR~DIT T xXT 4 v 7 IO
1) ES#aEHWE~T a7 avF o ER~D
FE OO

ABFFEHTIZ, 2h T 25 MEO(LFYHE
(3-PBA, TCP, DMP, DEP, DMTP, DETP,
DMDTP, DEDTP, S-421, nicotine, cotinine,
PFOA, PFOS, 2-EH, 2-EHA, DCB, Sn, Se, Cd,
Hg, Pb, pentaBDE, decaBDE, DEHP, MEHP )
oW T, HiRFEMPOBELARE LT, £
T, 2hb5DEEHHIC W THMBEAERIFOTE
FLTHB ES #HlaickB W TA~TursavF o0
REFEEL LT %217 o7, w7 ARk ES
WA TF o a—  NEET ¢ v o DB L

25 MEOEHEX T Ehticim L=, #
Fi% 48 FFi CHIRR A EIN L, EFRR | =¥ /—
W CEELE#®, AT74 FHT7 A LICBHEER
FERR L=, 205 b0 —ERiC oW Ti, 48 B
BB IT(EFWE AR T XS 48 MR L
=bh b, {LFEHHEICRE LIRET ES #ilg):
HRRRIA~DMEEFBEL 2L DOIZ2WWT LA
BROMBYT 21To7=, 1B L7-BEREARIZOWT,
4’ 6-diamidino-2-phenylindole (DAPI) |Z L 5%
v %7212 major satellite S AR+ 57 0
— 7 %\ = DNA-FISH %47\, #OCTRMEE T
TEO~TosavF o REXBE L, BERO
DAPI, major satellite fEIk%Z 4 7o
AL, ALEWEN ES filRO~Tara~<F o
R A~RIEFTREICOWWTRIELT-.

2) D-REAM i£i2 & 5 DEP ##(- L » DNA A F
WALIRIED AL T 2 BIG FRIBLDOEEFE

<R ESHMREr¥YITFra—-rTFLyvirakT
DEP #&HmMLizbnlar ba—n b LTHER
DRZEFHFEMLUT 48 BEHIEEE L, £h & OMkH
5477 5 DNA ZHH L, Zhzd A F s
6| FREEE HpyCHAIV B L F %O T ¥ 74
—Z A4 —=ar PCR ICTX D AF ALREK %A
HWIRL, sURA7RE—F—T7 L A4 ZHAVW-#c
FHEIL D DNA A FAALRRT 51T - 7=,

(B ~DELE)

AL, BEAICIRE FRR~DILEHEOE
BEPELMNCTLIENEMTH DN, EEOER
(i~ AHEMROZRERACTEY . B~
DOEIRRIE Az & M L7,

C. D. WfE#E KA 5%
1. AR PorL 20 FEETHEY %
BES
1) REVCIMETOHE Y ~ REEOST
1.1 LC/MS/MS #IES14 D Radt

WEEIZF XX, AR REERBEYDO
LC/MS/MS ik mat Li-. B  REED
£<13, AENTREEZ, SEEtemTH
L YT N *x U s # (Dimethyl phosphate
(DMP), Diethyl phosphate (DEP)), & 7 /L % /L
# U » Bt (Dimethyl thiophosphate(DMTP),
Diethyl thiophos -phate (DETP) & U8 7 /L3 11
¥ F A U > B (Dimethyl dithiophosphate
(DMDTP), Diethyl dithiophosphate (DEDTP))
i@ zhd. T8O T, i DMP,
DMTP i@ TdH 0, ODS £h 7 L~DREF
gV, FIZ T, BB S EEBRETS B
U772 atniEa® Cl8 7 4, Atlantis
T3CI8 W3- L ¥ L.
1.2 AIALER 1 DR R
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Y O RBEOET-5RFMTHS DMP,
DMTP, DMDTP, DEP, DETP .U DEDTP itz
BEZFIH LR EHOETRTICHR IR
HZrinh, ZhbEofixtgibame L.
DMP, DMTP, DMDTP, DEP, DETP kK ¢
DEDTP i3s3 <, $FiZ DMP, DMTP 3% #H
E—F, IEfRAE—F, A 28WE—F, &K
LoONWThOI—FY v P EFRAWTSL okl
WERRFLNRW L AEEERS L.

F ZTHEEET, AR 6M DR A AV VTR
Bopt b L7, & v nkob A BT i i B
ZRAWERMEEZERLE. LarL, Zarik
AAICITHBRBEESCEEZRE N ML TS Z
Lk, ZhicEbaiElksmat L. K
B LS FRE LT, PxFila—Fi, &

BxFL, DxFLz—FN-TE b= b IIVIEBHE,

Bl FL-7 & b= b U LVIRIERZ IOV TR
LE-fER, Bi—FL-7E h=rU (7:3) iR
AR Lo, AL X A2EINEIRE T DMP,
DMTP %[ %, 10ng/mL OEINT 60%LL ETH
o7, KIEIZHIT 2B ERMT DMP, DMTP %*
B Ing/mL THhotz. #iZ DMP i, BN
+43 TR B> b v 7 ZA0EE2ELZIT
B LEhb, ERHRMMEBEORMNPBLETH-
It
1.3. REGMETOHHY - REEAHDIRE
ALY, HREREEEHTY 7Y 7L
Mg (BEHEfL) 20 42 700 B O E IR AT
A8+ 58, 124 (86, &£6) DREZ45

fr L=, gy > 7 b DMP, DMTP, DMDTP,

DEP, DETP kU DEDTP iz vFh L #E7 7
7L~ (1 ~2ng/mL) LAFTHhotz.

WIZRY 7 Th DA, ND~59ng/ml D
BTHE o REBEARSD SRS, BER
HEEOHFBY v RBAEBAZEOR» A~
Fng/mL L~V OHE Y RERRE (DMP,
DMTP, DMDTP, DEP. DETP % U DEDTP) #3
BHENAEFAEE ST TWAN, 220l S
ML oA RIZBWT, AHY o REK
L DBBLSALEBHMEBETHL Z ERRM IR
‘.

2) REOMiFET O 3-PBA TCP i# 1

MEAE MR L 2R BRIE 2 O TR R ML iE
DL ARA FRBED ER#3Y 3-PBA RO
KO HBY o RBAKS n YRR O EAH
¥ TCP BEAHIE LTz,

WK CERBR S N A 10 #ik, &
Uty EREAEMEI 8T 288, 124 (Bk
% 6) ODRESW L., MERVCRPICEENS
WA 3-PBA R OUTCP &, W LT S
7 L~k (0.1ng/mL) Th-ot=. —K4, -7

ru=F—YRBELE - HOREHIX, EBHRE
(0.3~0.4ng/mL) D 3-PBA R T TCP A&t X L
=H, Wb IngmL L FTh-o7.
viLanf FREERUARY RERER B
EHARASLEEMRZRAFE L TRVILAESR
TWabamTh D, SEOJERER?L, £
DRBERIIRO THETHL Z EMNRTREINT.

2. b MR OB T v E BB OMTE
SOFEENA KR ICBTA=—aTF - BELRa
F=r Do

D b FRHLPHEE T v ERLEDO—FEDATIE
DAL

FEFLAA L 2 B0 IR AE L - BEOPFCs O & IR R
{Z. PFHxS, PFOS, PEFNA(Z#. T, 0.004 ng/mL.,
PFOAT0.012 ng/mL & &EEE S R S hiz,
F 7. B L TR O BN RN ARER A F2 i L 7
LA, EREINFEIS.3% L E(RSD<10.3%, n=
HYE BEFTH Y  ApATikOF AMEN R Sz,
W L= otrik® b MEELHFPFCs 4T IC@A L
& A, TRTORENLPFOSEH L UPFOA
Bt Eh, £ ORH#ERMIT0.046~0.098 ng/ml
£ X 170.108~0.27 ng/ml TH - 7=,

—F. R—@EAPGERLZFHAMmIZ2WT S
MEEIT-=E 25, PFOSKRTUPFOAIXT~T
OREMSBRESh, FOREREIIENLEN
2.8~13.7 ng/mL, 2~5.3 ngimLCTHh -7, HHLHP
DOPFCs#REE X, Mg ix L TPFOSTHI1%.,
PFOATH3% ThH v, I P DOPFCsiREIZED
THEBETHLETRBENE, LrLahs, f3L
BHERZRICBRTALOTHLEZ D, B
HHEEN L ROPFCs BB RT M AT 5 =
LBEBEBETHDILEEZOLNS, PFCsizF I
EREAMRY 27 HERAR D behTH S, X
Iz, BB ICEEESEVW T Y LI RIFTE
BiX, JVERICITHMTILERHD L LEZ
bRTWa, LitdsaT, 4% & LPFCs U A
JEiHic kW TCIAREARBRE=F U L IH
WHTHY, SLRHMRORENLTENG,
2) HILIC/MS #Bwi-b b ==F Bk
VaF =D

ATEEE E Clo@s Licmiho=aF o R
aF=OaiTEERRAB~ERA L2 25, [H
—OFETHETRETHL Z 0ol
Lnh, MR LEOES e MEERE (0T -
R) OSICERATHHEERZ, REeMBREL
ERITE VT, =aFréaF=rO8RE
Ffr i (EAREEME) 28—k & LR
HEEABRINT S LT, BRE - REEROTIE
MIER T X, EEL A BV TS L -HILIC/MS
EORKH FIRME (SIN=3) i, =aF», aF=
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3£(20.6 ngmlTH Y, Ef FIR{EIZ2.0 ng/ml
Chott, TEBEBRFERELEE A, =aF
v, aF=3#i22 ~ 2000 ng/mlO A REHIZE
WT, BIF2EAE (FERMGEE : r=0.999) 215
bhtz, b FREAWEEMEINAR T, ==
F o, aF =R EEEIRENIS%LL E (RSD:
6.5%LLN: n=6) & BiFLERBE LN,

¥, b FRBEE=F I I ~NEATHRESD
(2. b MERORBESTICEM Lz, £08E.
aF =R 12REP2RRE (BRHE16.7%) TR
SN, 12BET 10 AT, AT ORHE R F &~
TEROLBETHY, BELFI W TaF="
BERHEN-RELE—BACERBEENLL, o
F=Uhgtiant, IFEEEITOBRTHLE
EifiE, WEmiEODZICBWT, BRm»s b
aF=rPARHERTWAZ L E2N%T5 L. B
BB F AR FEORRSICEB IS FTHEMES G
ahi-,

3. BYBFEMT T c = LT —FT L BEDIT

SRM 25850 7477 RiLFRILME & B B 4f 72—
BarL, BRELESNEOZYENRINE.
Fle, "NUAFRMRELERRICOEB LET T
7 RE (BAFEET Y vA) S, WTho
PBDEsb & Eh ol Z b, HlitEiEE S
KoarFIx—a IBHETES LHIBTL
7.

B L= othiE 2 W CRIRFFPNAFRRED 1
AHZARRE RS LR, £2ToRENS
PBDEs73190~1100 nglg D E TR S h /. v
THOREHZ W T HBDE-2090 ¥ 72 7% % (¥
Zppm~ppmA—4F—) HEHLH, —HEEER
BB 2 %EN T ABDEFRE L LR
D@MH 27 ABDERBE SR I N, —F,
»#BDEH LU 7 #BDEE#E R MAE OB
HEMIEIBEE (ppbA—4#—) Th-oi=. LLED
R, BAEICEITAPBDEsOfE A ERE (FBxf
#IiZ7 VBDEEAEMAZ V) B L-LDLHE
EENh. ~v2F A P PBDEsERE O FEEE )
5, LR (KHE bkg, ~VAY A FEIUARO.1 g/
A L {RED) OPBDEsHRBEREAHETE L7-FER, ~
> #BDE:0.4 ng/kg/H, 7 # BDE:0.2 ng/kg/ A,
7 #BDE : 15 nglkg/B B Iz, WTHOE
LEREOZRBAR* (RD : % %2000, 3000,
10000 ng/kg/B698) L b +53EWVETH Y, ESH
ICREEESGHINS LA Tl

4. FEINEBI AT NVEDO L ~0O%BVE
1) HMERABRECER TR

RIZDTHBLTEAZ7INEE /) AT LR
% 10 Xi% 100 ng/mL #HML, FHIMELFEE %

Tot., WTFhoOBEIZEWTY, EIREL, 95
~108%, RSD X, b%KiL e, BIFlekiR
BrRLi-. £, BE7 707 oFMIZIE, S
MBLETHETILVBE ) AT AEEEE RN
Milli Q K% EHE U TRIAEE L, HIE L-&E,
MBP R MEHP 73, £#hv£h, 0.3+0.09 LT
0.240.10 ng/mL ®HHEnz (n=3). ZD=H,
Rkt MBP &R MEHP @& FIR (LOQ)
# & o[ LOQ = Blank R E FHRHME +
Blank #EHEHAD SD x5 THEHHL, #hFh,
0.8 RO 0.7ng/mL ICHELKE. FoOMm7 &1L
Bt/ =27 VM, 0.1ng/mL RKiEThH-o7-.
> T, RRABHICEBITEEFDMO 7 7L EEE /
TZFAEO LOQ (T2W\WTik, SIN A 10
LEE7223 02ng/mL & L7

2) RP7EZNEEE ) = AT VEORE

BEAG B OV PREE & L CHESR & RS o2
BLAPOLBRIRLIZRESFF LI, 72 18BE/
AT NEOPNEHRETITF= BEXZHE
L, RIBEOREAZHEL. MINP %< 5 &
o7 20T/ 22T ABEICHOWT, £TOR
ENSBRELE.ZOZ L0 b, HRE U B
2t 20~30 RO AAANZ, Zhbo0BEw
ERAHBETINVBU T AT ALVRICBFENICRE
SRNTWAHZ e and. £72, MINP O
L& TéH5 DINP i, DEHP [k <f{d F 4
d 5D, MINP OH$BIZEN -2, Zhid,
DiNP 54 L7 MINP 75 B iCRBf s,
F ORSE 5y D KBBILER R B I IZ D 7=
MINP & LTRIHEh Aot LIk D EH
flansd. #->7T, DINP ORBEOFMIZIT,
MINP (Zhi2 T, RIBERD IS KERIE 2 SZ i fo £
REHOSALELE B3,

gHIhi-77/ 1 8T/ A7 VEOBERAL
WEDOLEBIZIWT, (Tl oL L2
A7 747 OMICKEREZTIRD R 2M
7. BRHBEGEOEN SHEH X A AR D
FEIZ, ERERBE L-RERR T T 4T L
I MEP 2t KE <, YEZAFYORILEH T
%5 DEP BEK, ~T AT L—RUMLERED
R=YFnNr77asds PURIERERLSZ
LICEETAEZZOLNA.

MEHP & MEHHP %, iz DEHP O # %
Thd-oH, MEHP ¢ MEHHP & ®RZiE,
R H D Z N EINTWD. KRR
RiZBWTH, BVWHEBBRERABL LR, £0
#BE ok (MEHHPVIMEHP] 1%, 3L% 3-8 C
Ho, BEHE—BLE.

3) 7N T AT NVEOHE-HREE

RO 7 EZNLEEET ) AT VIHOBENS, 7
NS T AT LEO—BREBREOMER IR
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HFEhTWa.

DPtotal = (MPUrine x CE) /(f x 1000) x (MWpp /
MWr)

DProtal : 7 # VBV AT LHTERER
(ng/kg/day)

MPurine : R 7 #Z LEEE ) = 2T LIBIE (pglg
creatinine)

CE g LT F = Pt E  (mg
creatinine/kg/day)

f 72 AEE /= A7 A2HE T S R HE
il

(MEP, 0.69; MBP, 0.69; MBzP, 0.73: MEHP,
0.024)

MWpp/MWwnp : 7 XNV T AT N 87 %
IVERE ) T AT VSR

AHARNICERENS 7 ZABEE ) = AT LV
O-2PE e A R HEEE O i, KRN
Al-OMEBEOREBICEELEE2ER L.
iz, 7 LT F=UHEEE (CE) %, UEHEDSE
HOH R, KEH, FHROMER % i)k S o
(Rt TR Uiz, AHBFIERE B & MR o —iesy
AARANEXNRE LEEREO#RS R TR
RRE LTRSS LB LEEE, #Hia—
BHTsLEZZDNh, AEEZED, BEAADORE
s L TCWAbDELEZ LS., T,
ARFEFES & Marsee 52 L2 KETEFERIC
T AWMEMEL ZLEB L. OARTED &V
F Lok, DBP Th-o7=. £/, DEHP (Z
SNT Y, KEEEEHEL Y LEWVVERICSHD &
g, —7F, DEP (oW ThL, KEFEE
WEmoFnE <, BEREFETHEOES XE 20 0
BiETH-7-. HAANTIE, DBP 21U DEHP @
RBRNEL, XETiZ DEP oRBE &S L
DOFEIE, FENTOEEZ VR = ATV
OFERAERBOELZTLTWA LH#BEINS. Zh
L¥EE—BRBREIT, EAHBHEL LT EU
O TDI LB L TEW En, BHiC
RREMAEIRIhD L L EEZEZ HRA. L
L7236, Swan HIC LA RIARBIC L2 BM
HEMBORB T 2OETFRETIE, BELA2NE
DO EHIC RGN A HEE R R X KBRS
RCRENT-HERBRIZHOVWTHRLE L X,
ERbsr—AbLbdI b, BERICBWWTLE
Ko7 LBy AT VHEORBREXBEER
ORBRINELRIFICBW-FELEEL £ 2
LS.

5. b FEEREEhYOEFEOEHO S (HEBHE,
T INERE ) ATV, R OY)
1) \EEmE

HBE 46 AL VR LMD 21T -7,

FORER., HEESITEIT o7 38 AOKRLF
RIC, BAREERE ISR EERES, -
NETOICP-MSEICLIMEHERBETH-
7o, 2B 84 RElAT 26 BRARITEM L TV o,
FRHOEED Fe OBHEIIRA L, Fi,
Mn & Cu l2oWTik, BiEE 25 TEHRE 1K
EFORH LIS, FRLIZOVWTHHMR
MRS L,

B 84 AOFERIZHOWT, FENBUES ERE
(n=36) L 78 NEEZ RO 7220 5 R EE (n=48)
THEZTo7., TOKE, Cu L Se it \TH
JEEE (Cu:0.89+0.16pg/mL, Se:110+16 ng/mL)
2 & PR (Cui0.9920.17pg/mL . Sei120+18
ngimL) X0 EZFICEW (p<0.01) ETHo7-,
FZT.Cu & Se looW\T, #7434 (r-ASRM
S8 IC X B stage B TLE AT o7, £ OFEE,
W LA EER - E0EmERO Lo
72
Cu, Se 7 KO cHFEIL., PHRARROMEK
BERE. KB, B, BMEA P L AR EBERRAE
BEOFE ., FAARAZ A LEHECEELTY
5, BlziE, Se iz >THEBICE > THEBLER
LRTWh, NB{LBEED— D> THLHIINFF
F ol d XA —FPOEEPOICEETS D
ENRALMNED MRS OBLIEM 2
BiE, RORENMICEASTHIEREREFTHY .,
VAOHMBRFE LTRSS ICkoTe,
Se DRZIZL > THI &R Zh 2 FROERIL,
INEFA NN F X —EOFEERETT
HZEITED, [EHRBENEREERLENLL,
SLICEEMRT2EAENBIEHEEEND
ZEICERT S, Se RZAE L LTI, o CEt
i\ & Wb =55 1119%E (Keshan disease) &9 ik
RELOTHENEAL TH D, REOR LT T,
TR D Se ZEMNDI2NED, BRI D Se 18
BRENRLRNEDEZIBZLEEZ LR TS, —4,
YESRT OFHAD Se BREMN FHTHZ L K Se
FHATIIHERN G2 R YOBEFITE,
Fi-, BPEM SR TIR, ELUORZRE S
ZAoNTET Yy POIFEAEDFELBAETH
ST Z ERBEERTWAS, LAL, WD Se
RZ & FENBREOK RBFRIIFATH D,

fiE Cu #EOFHEITBEMEL D Lo BN
RReEN I L HRPIEAREO= R Far S
IvErar72I0o05MmRFEESHR, IFS
O Cu BEIBMEICEREND Z L6, CuideH
DR L VbR TWa, FEEDLHEITELMED
HAHRMEL Y HLIMES Cu BESEKVZ & HBEE
EhTwWa, Cu 2RZ X8 T, KRIED
B IE MEREEE N Z A, L L, Se & [RIER,
Cu RZ & ATOREBFITFAATSH S,
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