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BB K OHAE EEL E IR L2IEFYE L LT, BV O MEBEE
FEAM A2 AT o T2,

PRI AW R B A 1T, SRR (U AKROT v b)), AR

EREBR (7 2R T v b)), lx PR M el B e OV N AR BR (=7 2 KO
v R, W BEFBERR (VX Zy NEOBTATSE L) BrEE
RBEENEZHAESZORETH D,

L Uide FOMETETHD, B MIEYNDL BICHEBEEDOEL ) A F
F=r, BV VAT A UDETERL TSN, L ORERNNEREIX
FHTHD, BROBEITIE, BV bEHIT— I N OHEALE» B RE
RN EN D, 72, BELorOALFTT XA T YT 13S0 WP
KR FERREIZE S TR, KNIV, BV a7 A
YOFBRET, FHLEOBILENEOEE R AN ER LR, BlE
DAELTHLBEBE T NOREICEENEL S,

E NOEFMHIETIE, BELVCOEBERAETIEI b= R T LAAE & O
H OB L oEBRBE TIIEL o E (FRROT—Y v 7 BN R 5,
EANE 7 e B HE PR RRAORETE) LOFERHREINL TS,
HYRBETH, L OBEROKZGICEDIMRER~OKE B, Ko
M LERRE IR TWD

%ﬁ&ﬁﬁowfﬁﬁﬁﬁ%%iﬁ%éhfwﬁwoik\ﬁﬁﬁﬁmo
WTIE, ik L UEEF NY T ARFEL O in vitro RERICBWTHME R L.
invivo R B R BRICB W CHLHEIOEENE S TIZBEETH - 728 21
HETHEEOME L H Y, B AICB W CTHERHENIT TX 20,

Dbzt BRETIE, BOAMEAET D EHWT L LT TE 2
WEBZOIL, ERVDABBEICETIMA - HERE (TDD) #HHT5Z
ERHEYITH D LWL T2,

KEOE LV REENEWESGIEICEEL, FH 240 pg/HOE L U &2 E
BLZERICIIMOBERZ GO, BARER K OCENFZEEICHE 2EBILR
Dol holz, ZTOEEZKIZ, KEZ 60kg EHEL THRENSZD OEIC
HET 5L, Lo oEENERE (NOAEL) 1% 4.0 ng/kg AHE/BH L 725, =
OfEIT ALK AN B O HESE— BB EUE 0.87 pg/kgKE/H LT WETH D |
o, TOXKEORETIE, FHEREOKN 3HETH O KEBIE (724 pg
[H) THLEENLLNRN>T2Z 0D, REFELREITE AT T, 4.0 ug/kg
KE/HEEL O TDI EEE LT,



I. FEEEMEOBRE
1. BiR - A&

LU BHRKPIZEETN TWDRZERNH DN, DL ITHLHEK,
THHEKZR EITIRAL TV,

LU EOEDOIEDIL, RXE GBI, BRI T 7 R D%
B, 7 ZA0EAH, REAEMOFEE, EF®4, TVERI AT -8
wmE, FEEOKIE =T KEEWm (B, VL —), fitdEicF A
ENnTWs (EAE5E4E 2003),

2. k¥4, tHRLBE. RF=E
IUPAC
m4 kL
Hi4, : Selenium
CAS No. : 7782-49-2
& 79.0

3. MEEFHMHEIR
LI ML FRER S DD, AFHEEIZEIHLEZLOD 5 b
T b 00 EAL IR Z L FICRT,

P L LU L [ e P 73
FTrU A
CAS No. 7782-49-2 7783-08-6 13410-01-0 7783-00-8
AR aE=Y Se H:2SeO4 Na2SeOq H:2SeOs
5y F & 79.0 144.97 188.94 128.97
Wy B PR 2ok x 72RO R SRR fE (5 D W 1T
[ A R 2R~ R PR
O I T E R A
ZHOR S XTI &R
B DR~ BA DR
W (C) - 685 260 - —
A (C) - 170~217 58 320 70
%% (glem3) 4.8 2.951 (15C) 3.098 3.0 g/cm3
(20°C)
Kia k& (g/L) Wit 72w 1300g/100mL | KICFHEFHIZE | 167g/100mL
(30°C) DR (20°C)




AN [iE i R P ] ¥ e e L—ttLv L
CAS No. 10102-18-8 7446-08-4 3211-76-5 10236-58-5
5y F 5K Na2SeOs SeOq CsH11NO2Se C3sH7NO32Se
o F 172.94 110.96 196.11 168.05
LB SRR VN QTR LR DY = T WHIRDH 5 A, — —
AN GRS W VG M D e X
=N

W (C) — 317 — —
Bl (°C) - 320 (R4 2%) 340 265 —

# E (glem3) 3.95 g/cm3 — —
(20°C) (15°C)
KR (g/L) 85 g/100mL 40 g/100mL — —

(20°C) (20°C)

4. BITHGE
(1) ZFOHRFESE
KE UM (mg/L) ; 0.01 (B> o&EICEHL )
BREL A MEME (mg/L) ; 0.01
ZOMOIEYE  FBARKEBOHEE L OME O LR (mg/L) ; 0.001 (&L
YOEICEL )
B A ; (mg/L)
BB K O REILAE , I X T vy +— % —F4; 0.01

(2) FNEFEOKEELEBXEIHA K4 U1E
WHO (mg/L) ; 0.04 (EF&EfE) (55 4 K 2011)
EU (mg/L) : 0.01
Kk EEER#T (EPA) (mg/L) : 0.05 (Maximum Contaminant Level)
RN KKJE A N7 4> (WHO 2000) : 72 L
O ; Codex Standard for Natural Mineral Waters (mg/L) ;
0.01
I Z2%ICHRIMEOBME
WHO fEKKEH A KZ 4> (WHO 2003, 2011a, 2011b). EPA
BV RZEHRY AT A (IRIS) VY 2~ (EPA1991), KEHEWE « KWK
ek (ATSDR) o @M~ 7 7 A v (ATSDR 2003) ., MM 7217 EIE A
=X — -« EEHINRESHABHEME (NEDO) Ofb=WE oMU X 73
iz (NEDO 2008) E x|z, HEICE T2 ELRFMAZEEL -,
BB, AFMELT L. A28V, BV bAEWOEENLHE L




kLo eFR L L TOHEREE mg Se, ug Se LKL L7,

1.

EHICEHETSIHENMR
(1) ARSHRE

@ ®IR

LI FOMETLETH L, BROBRTIE, BV AbEIT— BB
It FPOBEAEE»ORBICRIIEN, BLYOARALFT XA T8 T 4
(7RI AR 1XEa OB ey R (EESOTERE) . LFIERE (F
WILAE Y T EEILEY) (X > TR %5 (ATSDR 2003).,

EFNOROBRTIZ, iV ryBFT M VARNEL ) ATFA=0I1F X
KN, EEITHIPDBT80% %M A DWINE%ZRT (Griffiths
et al. 1976 . Thomson and Stewart 1974, Thomson et al. 1977), L
L. BV UV RN DLAORINEIT, BV AFF =010 K<, 30
~46% ThHhHE VI WMELHDH (ATSDR 2003),
FHREYOROEBEIRTH, BV MEEWITEGEITH2D 6 THEHLE )
LRI S ND, 7y MokiFsditrvo@gr ) va, L U@
FTHrRUTA, BV AFF =0 RXIFEL ) VAT A L OREHE SRR T,
N OlEWOWILFEIL, 80~100% & #HiE S LT\ b (ATSDR 2003,
Thomson and Stewart 1973), 1% Tix. HILE S DE L O pH
WZIEAF L, £/, A7k RU K (SHE) REETIE, TnEHEA
EE2RT DIDICRINSnLT <725 (ATSDR 2003),

@ #n#

L Mbal. B L ALEMO M NNZ —IEFR T Th 5 & #H
mENTWD, MIEPR T, L idEc3s@EomEZ 278 (L
27T A VP, INEFF AN GAF X B RORTNT I V) T
L T35 (Ducros atal. 2000 ), BV 7 a5 A PiE. if5Ed o fin sk
ZUNITETHY, BELOERICES L, filgbAlE LTER T2 &
WA EN TS (ATSDR 2003, Yang et al. 1989b), & L > iZ H IR i
R OMRBHCHAET, BFIRRBIZEEL ), s/ LTk UNE
BICFEET 5 (Dickson and Tomlinson 1967, Murillo et al. 2005),
BROBERINT-Z®vLUVBFT NI DALROH LUV FY U AIZHEK
THELUIE, ETCOMBICOMAT I N, e hEEWELICHRBECTHRE
SND2DOEFAFIEKLE OB TH 2D (ATSDR 2003, Thomson and Stewart
1973), BV /A FF=2F, AFA=roRbVITH NI FITEDY A
FNHEO, BV AF A= HEROBEL R, EEEL ML EYHE KD
LB L T3~10F0omRE TR >EMME. &P Ic®E £ 2
(ATSDR 2003) .
trrrEaERogEsnze oAb ICELUORABRHEESRTED
(ATSDR 2003, Yangetal. 1989b) . vV A, v b, A X, TH U



KRV NLOHHITENNTHEEBELUDRRWEE NN TTCWS, £/, B M, T
v hy NAAH— A X, TEZKROIY LT, BLUroBBEERENT I
TWwW3 (ATSDR 2003. Mahan and Kim 1996) .

@ KH

BRI ENT-EmEE L T, BV bR ESEBEBENICE LS
B, BL I VATAUDETEL ), T T A IR YDIAEND D, ATV
e PEY & L CIRFICHEM &4 %5 (Lobinski et al. 2000), &1L / v &
TA = NVERTIUGAzZ Frickhha—FRahTBH), ZnicE->TEL Y
VAT A ZNVIRBRNA~NE AR I N TEL ) T4 ICBViIAEND,
Zokolc, B iR, BHEOKANTEICRELV ), T A P, T E
FA NN FFHF =, B3 — N Fo= o lavEBEE FALRF
VUBILEELZOHIZC - Selk GREA O THIET D (ATSDR 2003,
Lobinski et al. 2000), & L b &WORERE 2 TR IZRT,

|
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SeCys Se¥ R

k‘\;urine . (CH,),Se* A ”j
LTl £k L

TLLUDE MZHITHRBFZTE (Lobinski et al. 2000 L v 51 /)

"B, BV AFF =T, AFFA =2 ORDDICREBEDZ VN E
WD IAENDEIN, L )V ATALVIEFVATA LV ORDDICARFEFEED X
VNTHIZRYIAEND Z EiE L UGA= R icitnwk L ) Far A v
WCOBFEFRAJICE D IAEND, BL ) AF A= RN IcR# S
AL A, . B, B, BB ORE, Rk CICmViAEND, &
L) AFF=vnbkLibEW~oREEEL ) T aT A4 0 ~DEGA
BT, BV b AKRENLAZ L EBL ) —ABRAD N AFLEL ) =
AAF o ~DODRBEEL ) VAT A DETEL ) T A4 0 ~0OFGA



FIZE M ORO —SoORBENZE L HILTWSD (ATSDR 2003),

@ Bt

Blicsh7zt b, AT UERBED & L TEDL L BIRPICHE X
v, —ENIEEMEAR R FIC LR S D (ATSDR 2003),

ERTE, OB XITFHIRANES S z@Ero®mr b ook, &
# D 24 KR LA T i b Vs I JR I gt < 41 %5 (ATSDR 2003, Thomson
zmdswwwtuwyo%%5%24%%2Wﬂ:%¢kﬁﬂﬁéhéfn/y@ﬁ

Bl BEENRZWVWIFEEL L 75 (Thomsonetal. 1977), £/, B T
@JZI//EBU% Dfxﬂﬂfﬁﬁéﬂ“(#%ﬁﬂlﬁéﬂéif T 3MEH Y|
14 (REPEAE) OEEMITN 1 B, F 2. F 3HOEEMITENZE
8~9 H, 115~116 H TH» 5 (Thomson and Stewart 1974), &L /
AFA =0 3MH Y FEBITENLEN 0.4~2, 5~19, 207
~209 AT, iELVBIVLEWVWEREIN TS (Griffiths et al.
1976 ),

(2) ZRIMVE~DEE
O EMsEHAER

i, ROBRIC X2 8MFEELIRBVE L AT HEE L
e bV oA EELUBRTRNIDALATHSLESIINLTWS (ATSDR 2003),
L@ M) U LAORKRAEEBEIEE (LDs) 7 v FT4.8~7.0
mg/kgiRE TH 5 (ATSDR 2003, Cummins and Kimura 1971), L-& L
)V AT A DA LDsold~ 7 X T76.0 mg/kg {AHE TdH 5 (Sayato et al.
1993).,

ERELV VX, BREN RO TRWED, ZEAEOEL LA EY
FPENIE< LT v P OO LDso Ix 6,700 mg/kg /K & T d 5 (ATSDR 2003,
Cummins and Kimura 1971).

@ HaAMSHHR

a. 4BEEAMSHEHAR (TOX)

BALB/c v 7 A (M, &&EGH#SIL) CBiFroHitLr o @BFT MY UL
(Se 2 0. 1. 3, 9 ppm : fE L OE/AKH S OEEAE 0.03, 0.24,
0.58. 1.34 mg Se/kg A HEH/H) XX L-L /) AF 4= (SeBENO,
1. 3. 9 ppm: 0.03, 0.26, 0.63. 1.96 mg Se/kg {A&#H/H) ® 14 H
RAKBEERBEN ITON T SHEHETRO N EEEFTRAEZR1LICRT,

Se &/ 3 ppm ML Eo#iv L @S MU v AKER T, HEKFNIC
REHINENH A A ST,

LtV /) AFFA=r TEESICLIZEZEBTIAON -T2, Lok L
AFF =ik LESEoME#kFo s v x7 ) (NE), R—
NI (DA)., Pt Fexi 7 x=/LEE (DOPAC). mE =1



(HVA)., a2 = (5-HT). 58 R % 1 » F—/LHifE (5-HIAA)
DIREEALEZFTTN, WTFNbAERREZITIBO N o7,

Se /& 3 ppm UL Lot L Ut ) ARG O~ T XA T, BE
KD DOPAC.DA XV HVA LX) EH L=, Z0EE EH X . DOPAC
ZOWTIE 3ppm LLEE G T, £/, HVAIZOWTIX 3 ppm & 5-#f
THETO TN . DAICOWTIHBEEEELHFERHIIALN -T2,
NE. 5-HT & U 5-HIAA L XL O ZEALIFB L S 72 > > 72 (Tsunoda et
al. 2000),

ATSDR (¥, DOPAC L~/ & HVA L XL EH X0 | KEER O f /)
M & (LOAEL) #%# 0.58 mg Se/kg f/A#E/H . NOAEL % 0.24 mg Se/kg
KE/H & L TWWb (ATSDR 2003),

H_rmE Ry icd i3
WL oEEr b | SeiH 3ppm A ERFN 2R EEMIEG . BEAEDO DOPAC X
DRLYANA (0.58 mg Se/kg | VD EH . 3 ppm DA HVA L)L D E&H
RE/H) DLk

L-&
=

L/ AFF |SelBE 9 ppm mEAFT AR L
(1.96 mg Selkg
KE/H) LLF

b. 3I0BMEAMHEMHAE (TDX)

ICR vU % (M, &5 15 L) BT EL VX T 42 (0,
10, 20, 30, 40 mg/kg (K&#H/H (0, 4.7, 9.4, 14.1, 18.8 mg Se/kg Ik
FH/H) ;BB 0% W VARFIAFLELE—ZXF Y 7 A (CMC-Na))
30 HiF GA 6 HEEG) Ao &EERBERNM TONZ, FEERETR
DO wmEFT A E R 21277,

2K AENREEEINME 2R 5, 30 mg/kg KE/H L Lo E
F1X 30 HH £ TIZABINET L, i B AY M A C I L o 22 fa 28 4% 73
WO LN, 10 LT 20 mg/kg IRE/H B 5B O I & OB LR S X B 51
BR LI bIERD 5o 7228, 20 mg/kg KE/H 58 TIfLiE 7
ANRTX BT I ) VT AT7x2T7—F (AST) kO 7 Z7=7/ F
7 A7 27 —8 (ALT) OiEMHEN EFH L7z (Sayato et al. 1993),

ATSDR iZ, AST X N ALT &0 F B2 EH L v | KB O LOAEL
% 9.4 mg Se/kg /K#E/H ., NOAEL % 4.7 mg Se/kg {K&#H/H L L T\ 5

(ATSDR 2003),
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K2 YDA BHEIAESHERER

AR E & 5 B 1
1L /v AT A |30 mg/kg IKHE/H 30 HHETTIlZafILLT, a2 AN
N (14.1 mg Se/kg {K#E/H)
Ll B
20 mg/kg R E/H ALT K OV AST i&vE D 5
(9.4 mg Se/kg /A& /H)
10 mg/kg A HE/H FH AR AF B 7 A FE 0 0
(4.7 mg Selkg K&E/H)
ULk

c. RBEAMBEAMSHERAR (TOX)

B6C3F, ~ 7 A (MM, A& 58# 10 L) B8 TFA2EBVCEBEST NI T
2 (0, 8.75, 7.5, 15, 30, 60 ppm : 0. 0.3, 0.5. 0.8, 1.5, 2.6 mg Se/kg
RE/H) XiFHEELv BT MY oA (0,0 2, 4, 8, 16, 32 ppm : 0,
0.14, 0.3, 0.5, 0.9, 1.6 mg Se/kg KE/H) @ 13 ¥ H A K £ 53 B 2
ITohlc, £ EGEHTHEO LN EEFT AL E 3-1 LXK 3-2 1277,

LU N U LAORBRTIL, 156 ppm ML EOBEEHE T, st REEIC
e _HERE & S ISR E N U, BEO RTINS PHE] S dv, Wk

HIZAKEN A Lz, 30 X 60 ppm & 58T, xFRELIZ D
WEBMA 220 MmEl s, AEMESERIX, 7.5 ppm & 5 #H O 1%
PR CMERE & b A BIRFICHEIM L=, 15 ppm L LGB D BT,
FREREMEELEMLZ,

Lol hU a0 TIE, 16 KO 32 ppm & 58 T, <t BEE
(S MERE & B IR R E B L, MEO R E IS IH S 7z,
32 ppm # G HE T, XIMEICHA_EOKREEIMAIMH 4z, 8 ppm KL
FO®E5RETIE, MEREE HITHOKEFEAD Lz, 32 ppm $ 5B T
Hel b, 16 ppm G TIIMET, A EHEMSEENAFEICHMLZ, it
ICRFMICABEREREZENADN RSN S 2 25, (KEEIMNIME O —
/kéﬁfocﬁﬂﬁﬂ Lt EZ2ONT, 32 ppm REHOM CIIREBEEYNE

WCIER L, vt vy oAa, vy oadtic, &5
L:B‘E@ U 7= Bl RE IR L I A A 2 38 0T B BT M OV B R o2 10 70 224k 1%
BN o= (NTP 1994),

KEEZFZEE T2 7T A (NTP) 1%, KREMH L OSK RS
~ A% T 5 NOAEL # & L BT F YU 7 A2\ Tk 0.8 mgSe/kg
RE/HE, KOHEELUBET MY U AIZOWTIE 0.9 mgSe/kg {KHE/H
ELTW3 (NTP 1994),

F 72, ATSDR (2003) i, BV ST N 7 AIZONTIHE, D 13%
RER A5, LOAEL % 1.5 mg Se/kg /AE/H &, & O NOAEL % 0.8
mg Se/kg A HE/H & W RIWCHE L UBEFT MU T A5 TIE MO 20%
KEWR A 75, LOAEL % 1.6 mg Se/kg K #/H & O NOAEL % 0.9 mg
Se/kg fAEH/H L L TW5H,

11




£3-1 ORI EHRBLEESHHAR

AR E e 5Bt i3 W
v L v ® ) | 30 ppm — A B 18 )0 4400 )
[NARZARA (1.5 mg Se/kg {KEH/H)
oLk
15 ppm AR EP D, REHN | EEEBD, RokKE

(0.8 mg Se/kg {K&E/H)
oLk

Pl SOk &R, Bk | B
S B RN

3.75 ppm
(0.3 mg Se/kg {K&E/H)
P

A BN KA | A B RN E RN R
EORAE:P)I £ 8 72 ¥4 TN

(7.5 ppm Z <)

£3-2 ORI EMBELEEHHAR

H_RmE & 51 I il
i+ L@ |32ppm (e =PI i E e EE N,
T rU T A (1.6 mg Se/kg K& /H) 1% J& ] o it &
16 ppm REEERAD, ABEMAS | R EREERD ., REE
(0.9 mg Se/kg fKH/H) | EEHM i il
oLk
8 ppm KK & 5D KK & 5D
(0.5 mg Se/kg fKHEH/H)
oLk
4 ppm mMET AR L mMEAT AR L
(0.3 mg Se/kg fRKEH/H)
LF

d 3~6AMBEAMEMEHAR (v )
Wistar” v b (M, & GHE6C) [cBIFHrHE L BT U v A (0,
10. 15 mg/L : 0, 0.64. 0.96 mg Se/kg/A&E/H ; ATSDR#i%) »3~6

1 fE] 8ROk & 5

N

MBS ITONT, BREHETRD D@ A4 K412

10 mg/LLL B4 58 THd T BAAKFTE 2 b DR A /VE 5 Wi iz X
HIREMENA L L (Thorlacius-Ussing 1990),
ATSDR (2003) %, EMFE 2 5 LOAEL%0.64 mg Se/kg{Kk&E/H &

LTW53,
X4 Sy brI~6EREEAESHESER
B Y H 5 i
FEL oM |10 mg/L RS EE L A D YA
DRLVANA (0.64 mg Se/kg KE/H) | I X 5k HE

=

e. 6EAMBAMEEAE (v )

Sprague-Dawley (SD) 7 > & (K., @i AH) By 5HE L~
B~ U v (0, 1.6, 3.2, 4.8, 6.4, 8.0, 9.6 ppm :0, 0.16, 0.32,
0.48, 0.64, 0.8, 0.96 mg Se/kg/KkH/H ; NEDO#i%) o 61 ik EH #x

12




HERABRNMTONT, #BEGHE TR ONT-FEHER A2 R,

6.4 ppmUd LR GRHETHE 2R ME . PIEAE B EOHINN b h
2o 62, 8.0 ppmlh EERGEFETA~E 7 v B DD K OO JE K
N5 LT (Halverson et al. 1966)

x£5 Ty b6 EMEAMESHAR

A R B K

L) N |8.0ppm ~NEZ B E O, PO E KR
ALV (0.8 mg Se/kg A&HE/H)
Ll k

6.4 ppm pf B A L R AR ek B f oD B8N
(0.64 mg Se/kg K&E/H)
Ll k

4.8 ppm AT R L
(0.48 mg Se/kg K#E/H)
LF

f. SEHMBEAMSZIHRE (T v k)

SDZ v b (M, £=408) BT DML BT MU T A (FRH R E
0.2. 5.2, 7.2, 9.2! mg Se/kgtl) O8AFBIREEHGHBRN T, &
BHBECTRD b N EmERT R &2 R6IZRT,

B BB GRE CIIATFIEO Mg 238 L. SR m s h S fiic kv
Mgz 2 Lo, MBS SRR T, FMaom&%EsAa. IR
JHAE O A, BEOFEAEKE., Tl BREL R &N B,
MHEEMBEE OANEY TV VE2RERLE~Y B 7 7 —URBEIND
PR & & - 72 (Chen et al. 1993),

NEDO (2008) I%. # 5 #7.2 mg Se/kgtl O #HE 0.7 mg Se/kglk &
/A % KRB ONOAELE LTV 5,

x6 v EMEAMESEAR

R E & 51 1
LT b | 9.2 mg Selkg £f JIF R o0 A 6 M AR L P9 OIR R AE oD B AR
VRPN ULk B O T8 AR Z5 Ak . IR A o> B fa 2 E
7.2 mg Se/kg £ MR L
(0.7 mg Se/kg A =E/H ) LA
T

g. SHhAMBEEAMHEEHEHE (v k)
Wistar 7 v b (., £& G 11L) (BT 2L U@ MY U A
(5, 10 pg/kg {AE/H : 2. 4 ng Se/kg KE/H) ® 3 A MR KE SR

1 Chenetal 19931213 L v #E 0.2 mg Se/kgffDEE L . ZF DEFICF N1 5 mg Se/kg
ff. 7mg Se/kg i, 9 mg Se/kg (MY DML VBT R U LAZHBMLEZLD 228G L
7l R EhTnD,
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Baitbnlz, F#RGEHETCROONTEHEETTREZR TITRT,

2 ug Se/kg KE/AEGRED 7 v N Tl F/ZEDK ORI~
B MR o BRAE IR M e OV 7w X — B 0 55 W & PR b BLA I B8 3 e fH
WFHEIIRO N2 o7, ZHICHk L., 4 ng Selkg (KE/H & 5
o7y MFETIX, F/ELZ TOIRELEHEEANICB T 57 v/ —
MoK ENENTOBRMEEOFHBWEIXENE D b

(Kolodzijeczyk et al. 2000),

NEDO (2008) Tit. 2 pg Selkg K/ H £ 58 T4 5 7= Tl 4
B, BBEBHEPNRLE I N TE DL T REATE o 7272 0 Wi 72 352
LT 2 20k L. ARBRO NOAEL % 2 pg Se/kg /AH/H & LT
I

X1 Y rIMAEEIESESAR

R BR Y E & 5 7 1
¥ L B | 10 pg/kg KE/H FF/NEE Dk COHERE L2 EIANICB T 5 7 v o8
FTRU DA (4 pg Selkg R H/H) — A oD il K & /NBE N T O HZE M o TR i B g

5 uglkg K&/ H JF R~ B AL M fa O BAEHERE LN Y v /8 —
(2 ng Se/kg (KE/H) A D 55 W IE AL

h. 1I3EMEAMSHERAR (Tv )

Fischer344 (F344) 7 v b (MR, & GH 108) BT LHEL
e b U oA (0, 3.75, 7.5, 15, 30, 60 ppm : MEHE 0, 0.1, 0.2, 0.4,
0.6, 7 1.1 XX 0.8 mg Se/kg A&E/H) XiFdiE L )T MY v A(0,
2. 4. 8. 16, 32 ppm : M/ 0. 0.08, 0.13. 0.2, 0.4, M 0.8 XX
0.9 mg Se/kg KE/H) ® 13 BHRAKEEHXBEN TNz, F&FERET
WOLNT-FBEAT R EZ#R 81 K OE 82 2R,

LU MY T AORBRTIE, 60 ppm HERE T, MM L HICEE
MR EIR L, ETHECXITWEE P EHKR LT, 30 ppm &5/
T, MEAR 2 PL, MEIT 1 VLS L., HEICEABHOBEREMEN AL,
15 ppm YL EOEGRE T, IS NHERE & b IR K LR E O R
N ORI INIE] . HETHEBEKRAFPZRBKEDZE L WA, WIS
RO E R BN SN, NTP X, 15 ppm LA b o #& 5 B¢ C Mt
(ZFB BT AR EE OB X, SOK BRI D BAKIERIC L 5 AR
PR LHh o, Fio, fhlgas o 8\ & o/ I3 X E & o s
EHNIE O R EBELEZLNLD ELTWVD, 7.5 ppm UL EOKE
BT, MoK EDNHEKMFENICE LB L, BECEIREZEFREED
FIEL7-, 30 ppm B EREO M CTREIERIEE NN L 72,

LT MU 7 A0RERTIX, 32 ppmiE 58 T, M R E 72 R5
o L, UG8 30 1 ST WHAEIRAE © . KEIZEROKE2NF L < A L, M
O W Rk e ORI E BT A EICEAD L, AR EEEENL -,
NTPIZ, fiDfigas TH LMkt ERE OB X EE&EOE ML, K
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HIEMIE O IR LEZEZOND ELTWD, 16 ppmlh O 5 #f
T, MERE L BT R AEE R E O K OVRE I S A S, MO R
KENHEERGAIZE LB L, BAEOEMEIT32 ppm ¥ 5 FE O
TIEERENOHREE SN, Sppm EOBR GO CHERET -7,
32 ppmFE G- HEDOMECIHHERIREE SN L, MEME TR, 1E TR, HET
T EOEMN AN, 2ppml EOR GO CTHERE LEOKE D
A2y 16 ppmBh B G-H O THRAG R O K| JFEIE T & I E
HMoBMHEN A B (NTP 1994),

NTP (X, BEEH. KREMMH ., RKERD L OEALHELEENS, T v
MZxt3 25 NOAEL At LV U@ NV oAV UCBST MY U AL
H1Z 0.4 mg Se/kg (AE/H & L T\W5 (NTP 1994),

F 7=, ATSDR (2003) i, BV @FT FU 7 A DWTIE, D 10%
REJB D25, LOAEL % 0.4 mg Se/kg iK&E/H &, & TN NOAEL % 0.2
mg Se/kg KE/H &, WRICHEEL VBT MU 7 AIZHOWTIL, Mo
ERRABEAENS, LOAEL 2 0.2 mg Se/kg fK&E/H & . X TN NOAEL
Z 0.13 mg Se/kg (AEH/H & L TW 5,

x8-1 Sy b B EREIUSHRER

AR E B 5 #E I i
+ L v | 60 ppm BT IR PASE (10/10) | FE 1 X #ASE (10/10)
INURAN (Mt ; 1.1 mg Se/kg KE/H ., | &0 R BE OB
M ; 0.8 mg Se/kg IKHE/H) L EE O BA 2 Je A
30 ppm =5 (2/10) =55 (1/10)
(0.6 mg Se/kg {K&FE/H ) iR R A R E
JIEL Y1 12 3 S+ 0

T AL SH OO WH A 2R 28

MEARFR 2 BOK R | BB OB 2 AN

(o pom D% LD ReHE T2 (K O
(o-t me Sefkg (RIHD) g g sy km o sy | kI A MDA

i 0
75 ppm BT PE D i R R E R | 0 A 0 75 K I
(0.2 mg Se/kg A= /H) M JiE DFELWED
Mk
3.75 ppm BT 7 L BT 7 L

(0.1 mg Se/kg A= /H)
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i 8-2

Sy 13 EMEIEFSEHAR

R E & 5B i3 il
i & L B | 32 ppm Jia iR Ko OVKG B D 2/ . | I i S OV 75 oD e
F U oA | (M 0.8mg Se/kg (RFE/H, | fRAKREDOE L WED, | FEL ITBESE (10/2)
it ; 0.9 mg Se/kg {K&E/H) Ji JU e ek K ONAH eb B | B o0 BLE L M IR A e
BOWD ABMHESE | KOMHEFEREORAD
ORI R E | A B EE O
W, BHEHOEM
16 ppm wAEEB R E O | | EAEEIREORD
(0.4 mg Se/kg KH/H ) A% =5 B8 0 B ) REEMEE . H &K
Pk FH e BKEDE L
WA 8 R o e
. BIG AT &K O E
i o S5 i
8 ppm — LR O £ M
(0.2 mg Se/kg A= /H)
2Lk
2 ppm R B EAR RS F % oo
(0.08 mg Se/kg (A& /H) 5
2Lk
@ EBHEEHHRBRRUEI,NAMEHR

a.

HEERENAERE (TOX)
Swiss v 7 A (MEME, &G/ 50 L)

BFoskLv @I v

NV BT MY 7 A (Se iR 3ppm: # 0.31~0.34 mg Se/kg 1K
H/H., M 0.42 mg Se/kg (AHE/A) OAEMAERGRBRN TONLTZ, %
HEBHETHDONTBETLER 9 ITRT,

LG OEMSREE (2 o8 EE Afp) BAEIX 88 LH 13
VB (15%) T. XPREEIX 11908 108 (8%) 7o 7=, =D EITH e

FH e

AR

TN H -7, Schroeder HiX, 5 L& L 1k

EMORREITEERAICEBR W E L TWA, £7-, IFhE. . BEsE
DFHEEZFTT I, R—Y ADOFRADOEMMARD 5 1v7z (Schroeder
and Mitchener 1972),

x99 YOREEERNAMERE
AR g B 51 g 2
LU bU [ Sei®E 3 ppm FENEE . Al BRSO F HE e
AN (4 ; 0.31~0.34 mg Se/kg {AkH/H., |7 I A F—Y ADRFALEDHE
ML m>- b | ME; 0.42 mg Se/kg KE/H) n
U A
b. 2=EMEMHEMEHE (Tv )
Wistar 7 v b (MEBIARFE, & 1,437 L) cRBFH BV VBT NU @

ATtV BT MY UL (SedRE 0, 0.5, 2.0, 8.0, 16.0 ppm : 0,
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0.025, 0.1, 0.4, 0.8 mg Se/kg KH/H ; ATSDR #1%5) @ 2 F[]IEEH
EHERBEN MM Tz, BEMREREECIET 227 8F AT 7041V >

(FAA) 2 2 MR G SN, S RGHTRO LN BEMETALE R
10 127”9,

FAA #% 58 Ci% 88 JLtf 43 L (48.9%) ICHEEMNREL, TDH b
26 LN IE S 72 o 72, B L & BERETIX 553 P 9L (1.6%) TE
EMNRA L2, HREED 482 P 11 L (2.3%) X 0 AR IT{E» -
oo LU, #EHENT T2 S LTV,

FEEEMEOEE L L Cix, i, JF#EZ sk OFEo — it
2 2.0 ppm YL EOEERETCAHA LT, IFMIEEFHIZ. 0.5 ppm L 2.0
ppm HEHCOHERNE TN, FHAEKEFEHNEHREINLTWVD
(Tinsley et al. 1967 . Harr et al. 1967),

ATSDR (2003) %, FEMEBEMHEONFIEZE LV . Ko LOAEL %
0.1 mg Se/kg K&E/H &, K O NOAEL % 0.025 mg Se/kg fK&#E/H & L
TWwWbd,

x®10 Sy b25MEBESESAR

AR B e 5 RE T

LB FU DL
il S 1 3 Al N L7

Se lRE 2 ppm

(0.1 mg Se/kg fKE/H) LA

i

ST Mgk oD S . TR A 28 R R
D KAt

LU FU DL

Se £ 0.5 ppm

FE B K A7 1Y 72 T A0 e 4 S

[t P 75 il NI N N (0.025 mg Se/kg K HE/H)

[

c. 6MNAMEIAEEE (v k)

Long-Evans (LE) 7 v b (MEHE, ##& 58 50 LHi%Z) &LV 8
TRV TARFHEELV BT FY U A (2ppm: 0.2 mg Se/kg (KE/H ;
NEDO IZ L 2#HE) % 1 FMAAKELS L, 0%, £WE (3ppm) %
2 M (B 34E[M) kG T 2 BN iITobnl, FHEGHETRDO LN
TEMETRER 11T,

MM, L BT MU LARGHE BV BT N U ARERFD
EMEER R AT TN Z A 65 PLH 11PL(16.9%) . 48P 20 PE (41.7%) .
32 L 4 U (12.5%) THY ., L T b U v A& GO EMEEE
WAERIIBBEL KR L TCARICHEMLE, 2720, ZoRRTIX, &
SRR R PER R A4 Lz B, WEMRFRE FIEOTZEN
2 BELEHEBEORAEMEEFEOFEMD RAH TH S (Schroeder and
Mitchener 1971a),
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®11 Sy hr3INMAMEILAMRER

B B 5 1t IHE I
LIS MU | 2ppm L E S 4 (20/48 (41.7%)) T
ANN (0.2 mg Se/kg IKE/H) (1 4E[#) | $EHFRICH E RN

3 ppm
(0.3 mg Se/kg KHE/H) (2 £ /)

fiz L T b | 2ppm B 5 A (4/32 (12.5%))
IRV (0.2 mg Se/kg RE/H) (1 FH)
3 ppm

(0.3 mg Se/kg K&/ H) (2 £ 1))

(&) MiEILAER (TY . ITOR. NLRZ—)

Ty b, YUARPNL AL —IZZNTH Se 2% 0.1~6 ppm fH
ZREAOFLG LERRTIZ, xOBPAMWEEZAA =2 —X—L LTH
S DRE, PN, KB, TEARE & OV o BE5 5 A S S e,
Shamberger & 1%, & U 3G O Bk 23 R K o Al fu 4845 & B 2. 2 {8)
X&ZHLOLHEM L TWD (Shamberger 1985),

AKEUMZS . IEPAERICETL2Z<OHRERDH D,

BT VT ERTREPAEEZRTZEPHRESNATVD
BLlfbE L IREDICHFET OEEE L oA E L LT aECR
BRHAEEMTH Y &I TITIEAFEL RV (ATSDR 2003) LS TW5
s, RFHEECEFENROOME LT L 2o T,

@ HESEHAR

a. JORMESAMHEERAR (A= 14HF)NL)

=AY (., 2 200K) BTS2 L-tL /) AF 4= (0.01,
0.08 X1 0.12 mg Se/kg AH#H/H (B b OEWEL GTe)) © 30 H
Mk EGRBRE™M TN, EHFEH TR N TEHEETAEZE 12 I
R

0.12 mg Se/kg K E/H # &5 X 7= 5 P 2 PT|Z &E & O KRR IE 2 &
B AT S ARARIEIE O FE S E O EINE R FHICE R Tld e - 72,0.08
mg Se/kg RHE/H # ¥ 45 SN 7- S IEICIHIKAEIBIEIZA LN o Tz, &
H1BEB#%I2IE, 0.0l mgSe/kgRBE/HEHEE I 2L F DR T
O T, IR ERBIRA < 72 o 72 (Cukierski et al. 1989),

®12. AZVAFILII0OBHEEZRMSERAR

L 2 5t e

Lt
=v

L'/ AF A4 |0.12 mg Se/kg (AE/H | EE OKMAKIEIE (2/5 L)

0.01 mg Se/kg (KEH/H | & TOEY CTIRA & IR O TLE
ULk
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F7. 28340 BHD T A EFE L TWERARL VO T HZIEFEE T, 70
~80% DEVMICTHIWIEIR & LT TIRN A LIV, £ D%, KEEKS% K
RIS DR FEIR N A D iv7e, 8D Se BEZ T LR, 0.3 mg
Selkg fi L HIEE Th o1z, BMEKIEROA LN D 5> L, B L7-

BEED 7 X OIf{h Se REITZ N ZF 4 1.13 mg Se/LL, 180mgse/L&U“
1.79mg Se/lL TH VYV, BV UV HFIEROA LN WD ELO T 2 @il
H SelBED 6~9 15D EIEFE Th >7- (Casteignau et al. 2006),

® HRESMHEHAR
a. 4ABPBHMEBEAEESHEEER (¥TOX)

BALB/c v U A (ff, #FBEGHESIL) BT 52H L BT MY U A
(Se ##/E 0. 1. 3. 9 ppm : 0.024, 0.17, 0.38. 0.82 mg Se/kg {KH/
H; ATSDR#:%H) XX L-kEL /) AF 4= (Seig/£E 0, 1. 3, 9ppm :
0.024. 0.17. 0.47. 1.36 mg Se/kg {AE/H ; ATSDR #2%) @ 14 H [
KB GRBRNBITON, BER~OEEBENFNONT, FRGHETRD
DALl wmE R A& 13 1277,

LV /) AFA=vESGHO~T XI2E, HHGICEARLEEEITED
HILIR o T,

L BT MY UAIZHOWNTIE, SeiBE 1 ppm 25 ENz~U
AN EGICEBR LRI DN o7, Sppm L ER T
X R O EENAEICK T L7Z,9 ppm £ 5 8 Tid, xf BEEIC L
BEHELUORMKENENLZIN 21% LT 43% & AR T L. Mg 8
MEELAEICEKT LU, MHREIE 62% A Liza, B&EMiEY > 8
EROMmEMEILT EH L7- (260%), if_\ <A NV R
iz A onznotz, VARZHE (LPS) #HEMEMK~ 2 277 —U N0
PEA T BB IR  (TNF-a) &K UA /&~m4ﬂe/ 1p (IL-1Bp) @
EHHI L7~ (Johnson et al. 2000),

ATSDR (2003) I%. W&V > RERO IR EFH I O LPS #FiE o
TNF-0 KO IL-1p OpEAMMEI Y, e L U#F U 7 AL xﬁ“é
LOAEL # 0.82 mg Se/kg fA#/H & . & O NOAEL % 0.38 mg Se/kg {&
H/HEL, TR LB AFF=vicx L Cidkm&EGETEEN
BN holZ b, NOAEL % 1.36 mg Se/kg A&E/H & L TW
%
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£13 IORABHESIESESHEALR
R 51 Vi3
LT b | SeiBE 9 ppm BEHEEOCHRKEDOK T, MiEFExt & &
DRRVANA (0.82 mg Se/kg IK&E/H) | KT & AR E OW A, 8538 MY > Bk
O D L Wik~ a2 77—
O LPS#F %12 L5 TNF-a, IL-1p EAED
HE
Se 2 3 ppm ffg i > Bkt B & O KT
(0.38 mg Se/kg K&E/H)
Ll E
SeBE 1 ppm mEATR AL
(0.17 mg Se/kg (K=E/H)
LLF
b. OEMEAMEEHR (v )
SD 7 v b (M., ##EE 12 K) (CHF 5LV VRS R U UL (Se

M 0.5, 2.0, 5.0 ppm : 0.07,
ki) o 10 #F ok &5
AR A2 %% 14 127”7,

AREBRAITObL, KRG TR LN E

0.28. 0.7 mg Se/kg Kk ®E/H ; ATSDR
P

5.0 ppm HERECTIERE e 7Y > G (IgG) %E&fﬂ%&ﬁ‘?‘/

TUA MBI STy

FTF =27 FT7— (NK) Mg

- By
ke ’iﬂ

Do To, 0.5 TN 2.0 ppm £ 58 Tidk, NK#ilad YAC-1 Jﬁrrﬂﬂﬂﬁ

WZF 5 A B PR I L 7= A8
vy BB EB‘Z I RS g U
Lo bIZ

EIERGEEE (DTH) & X n 2 75
MBI X5 IL-1 O&kEIZ. &

DB L5 772> 72 (Koller et al. 1986) .,

ATSDR (2003) IZ. 0.07 " 0.28 mg Se/kg K E/H & 5 T NK #H

Fel i& P HEN L 72 25

0.7 mg Se/kg (AE/AHEGHETITHIML 20> 72

BB SN E2EBEL T, ARBRIZ OV TIX LOAEL O A5 Afi
L. LOAEL % 0.7 mg Se/kg AH/H £ L T\ 5,

g Be 15 B i
LB MY | SeiR)E 5.0 ppm IgGPEE L T u A2 T T P v BRIl
72N (0.7 mg Se/kg (K= /H)

Se I 2.0 ppm
(0.28 mg Se/kg A®HE/H)

NK #ifm oo YAC-1 &5 H0im o %t 3 25 #fa 35 M
DM, DTH & P a2 % 752 Es B RO
el

Se £ 0.5 ppm
(0.07 mg Se/kg AHE/H)

NK #ifm oo YAC-1 &5 H0im 2 %3 5 Hfa i35 M
DM, DTH & Fu 2% 752 E2 B ED
el
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® HE-RESHAR
a. SEHMABESEMHHER (TOUX)

Balb/c v 7 A (I, & GHE 6 L) 2B T oML BT MU 7 A (Se
R 0.02, 0.2, 1ppm (0.2 ppm &G EEIT XA (XL E 44572 Se EHL
&)) : 0.003, 0.03, 0.15 mg Se/kg {AE/H) ® 8 I [FIR & 5 B H
Thhl, B5RICKEBHOMZIFER G OM & QR =&, Mix 21 HRHEE
BT, BEEHTRDODONTZHEMERTAEZE 151277,

g D Se BEK QNI NVEZTF A X4 F X —€ (GPx) I&
P, 0.02 ppm BEHEHETHEIZIEK FL, 1 ppm HHGFETIT LA L,
LorL., ZaxFtroEae (GSH) &k (GSSG) @=L,
0.02 ppm B 5HE. 1 ppm HHGREE IR T L7z, HBEP OIEMEREME
DO EIX 0.02 ppm HEHHE, 1ppm BHGHE BITHML TR, WTh
H 0.02ppm BEBHDO T ORENKEDN-72,0.02 ppm & 5 & 1 ppm
BEHOBEEAROB FREEEEFOEHMEXEOICETL, —EYE
Do REME L L b4 L7 (Kaushal and Bansal 2009),

F15 YOS EMEESEHAR

i B P G- RE i3

L L o | Se /% 1 ppm GPx 11D E5 . GSH/GSSG O & F. KR+
T hU DA (0.15 mg Se/kg (K& /H) EHBEFEEOHEN, KR EAOK TIRE &
Wro@EHEOIK T, — @472 o lEik

D A
Se 2 £ 0.02 ppm GPx {51 & GSH/GSSG D& T K B A% M i

(0.003 mg Se/kg (AHEH/H) | EZFEOHEN, BE LEAOBTFRELETOD
EEMOK T, —EYS20 o BEmE oD

b. ZHAREBEBRESHERAR (T X)

CD~v R (MM, FotBGRESIL) BT DLV UET MY 7 A3
ppm : 390 ug Se/kg K&/ H ; EPA #t5) 0 W12 o 7= 2 IR H #% 5 35k
DiTbhl, FHEGHETROONTEFEETREZER 16 12T,

BEI~DEEB TR O N o7z, Fii G 16 L) TIXIHAE
W TEA/EML, Fi, Fo (B 17P8) KO Fs A8 (% 3 ) T
IS WIEBOHE ML, Fs HRICB T 2 RBHEITH A L

(Schroeder and Michener 1971b),
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K16 IOXA=ZHREBEESEHAR

A B H & G- BEhw USk UEY/
v B |3 ppm WAL Fq it oo H A2 VE 58 T H0 n
U DA (390 ng Se/kg K HE/H) Fi~Fs ffAT/hs W ILEhy

Heokgn, Fs it 8o 52 R K
s

c. J0OBMALEESHERE (Tv k)

SDI v F OB (K£EEEI0E) I L BT MU A (0, 7.5, 15.0.
30.0 ppm : 0. 0.75. 1.5, 3.0 mg Se/kgfA&H/H ; NEDO#%) % ik
BRfE6H (SD6) 7>5SD29X XSD30% T (24~25H ) k&5 L,
MEIT IR & 58 (&5 H1000), iR E G (KRG 13L),
JE B (& G RE100L) D3RS/ . S & 50 & 8 08l 22
PRI 2B I o300 M. R B & 58 12 1306 R B 22 6 HPE £ T
LS RY A (0. 7.5, 15.0, 30.0 ppm) Z=EKAKFKEH L7-, SD1
WZHERGREORE & GRIRMIE 5RO M2 228 L, SD13~18IZ & 5-#F D I
ERHMBEEHOME LR L, #BEGHETRO N EwETLERLT
W=,

15 ppmbPL E O # 57 Tk, M CREME O K OV G GE ~

SBREORENLL N, M TEE I wﬁbt%E&@%mg@ﬁwﬂ
HHIL, FFIZ30 ppmBE G HETIEAERBAO N AL, £HH30 ppm
B HBETIL, ERE KL OEREW O AETER RN B Uiz, 0T %
HEETIE, 15 ppmh FOEGBH TR O AT R L OREN D L.
30 ppm % 5-# D £ BN W) T I AL IR B R 0 4E R K Oy i i XL 50 ik R D BB
TANA LN, ME B TIE30 ppmBEHEREIC B 0 EE NR
LONSW gV e

15 ppmlh FOFRE THAEFE~DEENRBDO LN TWEN, ZORRT
TN TNOREHETHLHAKEOR T EANMERBDARBDLNLTWND D
T, BAKIERICHE D R R B CTHEM~DREBII WL R S5 L
NTPiZ#E# L CWw5b (NTP 1996),

#1717 v 30 BHEEESEHR

R

gy i

BEY

&)

v kT
[NRRZAA

30 ppm
(3.0 mg Se/kg (K HE/H)

T 00 ) P 5B - 4 AR 4
DI £ | Gy B AT VX 5y i
DB

P JE B 22 B RS A
DIt K

WG  AFR
R 5 o D

15 ppm
(1.5 mg Se/kg (K& /H)
PLk

I E'ffkﬁié{ﬂé/}
% HE <$XT“®E/’E“
i i&“’%&gﬁkfé’}f&ﬁ?
B, ROKE O

KT B e 5B« 7R 17
R S

7.5 ppm
(0.75 mg Se/kg (K & /H)

wmIERT R e L

wIERT R e L
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d.

3 & f& &
Z vy MR T R|Z
Voo 13 HESAKEGERE M TONLTE, SR EGHETROLNTFH
RZ., 7 AICHOWTIT#HE 1811

asrRr (7

18-3 127,
VAT, BV UM N U AERERE O/ CTHRIEE B EDPRO

HILTZIN

E/B
PR

i+ ~D

DR/Zv k)2

BOskLvov@gr b oaXiFdEEL BT b

P

. Ty MIOWTIEFE 182 K UE

IR oTe, BT NI U LKL

HTEIEFAORERM~OZEIIBE IR o T,
BeZ v FCTliE, 3.7 ppm DB L UiEFT N U AKER L2 ppm D

LB M) D LAREGHET, BTrRoBLbRElEINT,
v FTIX, 3. 75 ppm DL T MU U LAEERET,

F o, M
16 ppm O &

I//Mﬂ— kU ?Aj&hgﬁi‘(%rﬁﬂﬂ;ﬁm@E;&ﬂgﬁ)mu&bEj/bf\_ (NTP 1994)0

£ 18-1 THOXR B AMBEIESHHAEER
AR E ey s 1 il
L)~ | 32ppm - I 1H 8 T &
Ry (1.6mg Se/kg (A ®E/H)
£18-2 Sy 13 AMEAMEEAR
AR E 5B i3 i
LS MY | 3.75 ppm ¥ 1 o P AT JE W~ o 5
ARN (0.1 mg Se/kg (K& /H)
%E 18_3 7 Vi l\ 13 FEﬁﬁll_. ’Iif&’liu_tn%ﬁ
AR E 57 I i3
ezl ) K~ |16 ppm - A JE ]~ 0 5
DIV (0.4 mg Se/kg K HE/H)
2 ppm ¥+ F o W —
(0.08 mg Se/kg (K& /H)
. REBUREB (7H5HL)

TV (M, A BEGRE 10 8) (2

BIFL5 LtV AFAF =2 (0,

0.025. 0.150. 0.3 mg Se/kg KE/H) DIEHRE 20~50 H (48 H) 58|

RO ERBRN TN, HELEZHEROREAFEN
FEPEIZ DWW TR, A% EEE & O
ﬂ%1waa®%UT&5 BRI+ 2887
ke HEE T, FE~o
%%&i%ﬁ%h&ﬂo 7=

B 9RR
Mﬁ\

2 =7 AL @c,

7 v MIO@h & W —R R

(Tarantal et al.

Hdbe &
ﬁ /l?'\

E_/
=2

g W~ 3 A

23

1991),

L RaNCF

T—ZIZHLTHAEEITRL,

Hy EB
o &E

I:“LA@ %j/bfcﬁﬁ)’)f;o

%B i{ Tﬂ:/ iﬁ

=




@ EfEsEHER

a.

L EZDLEWD in vitro & s #& 1
Lo Y AL Tk, ME A v/ DNA E1E

in vitroi B&

RBROMELE 1912 T, &
A BR ClIfaM T

b, \IREREREAABRCIEBEETH D, o, FHEEEMEEH
W2 R EH DNA A 5k (UDS) 3B Tidss B v | i ik Ye 8 45 (R 22 # (SCE)
AR EE, earBEERRcCiIBEoRE XSS, —FH, LV
fig b U AL CIE HME 2Bz DNAEERR XMt Tcho .
BIREREBRARBR LG TH D, B2 AW EB T HZAREERAR D

Gt T D, FFHEEMIEZ A vz UDS ik, SCE

AR M NG A R

BERBRIIVWTNOEETH D, UDS L7 V2 FF RN X i
SNLZENHESINTWD,

®19 LD invitroBlcEMRABER

B AR o fEAE x5 B S EES BEHEL . BITH
W E (4 FR) R |
&M | T
f B3
FEEAY :
Na:SeOs | 1 Jm 22 9K 4 FL 3k Salmonella typhimurium No + | Noda et al. 1979
TA98, TA100, TA1537 data
Na2Se0q S. typhimurium No + Noda et al. 1979
TA98. TA100, TA1537 data
Na:SeOs | DNA (& R B Bacillus subtilis No Nakamuro et al.
17A |, 45T data 1976
H:SeOs B. subtilis No —
17A | 45T data
Naz2SeOq B. subtilis No —
17A | 45T data
H2SeOq4 B. subtilis No —
17A | 45T data
a4AY
Na:SeOs | #Ein F22ARL R Saccharomyces No + | Letavayova et al.
cerevisiae data 2008
SJR751
Ml L A e
Na3zSe UDS & B Fr A =—XNAAHX | No | =% | Whiting et al.
— PR E kM (CHO | data 1980
Al e )
Na2SeOs CHO #ifig No | *+3k
data
Naz2SeOq CHO i No + %k
data
Na2SeOs | Yu b (K 5 5 3 Bk Z v b U »oNER No + | Newton and Lilly
data 1986
B kU oNER No + Khalil 1989
data
Na2SeOs B kU oNER No + Nakamuro et al.
data 1976
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H2SeOs B kU oNER No +
data
Nas:SeOq B kU oNER No —
data
H2SeOq4 b b U oNER No +
data
SeOq: b~ U REK No +
data
Se SCE # & bR AE 2 No + | Ray and
data Altenburg, 1980
SeOq b b R HE 2E No +
data
Nas:Se BN SR AE 2 No +
data
Na2S5eOs b b R HE 2E R No +
data
Na28eOq b RRHE R A No —
data
+: B — B = /B ko VX F A RN TR AR

b. /n vivoiE&

in vivo BlsmMERBROMEREE2EK 20127, BL U@ MU U AIICH
LTk, vUREHMREE AW/ IRkt chboe, — 5, it
VUBEST MY DAICBELTIE, Ty A =— AL AX —FHHMEEZ AW
Ty iR B e R BR (HER L) L OVT v b U UoSERZ A 72 Ye o (R B
KB (2QEESL) TlEHEETH =N, 7y FEREMRAE WA
BB ClXERRS CEETHY ., 2RBEESETHEOWREND D, £
T HlELVVBICOWTHE~Y Y RAEHMREEZ W2/ ERR (2 B&EE)
THMHEORERHFGLENT VWD, Lo T, E?V/@TF)WA%%
HETEREARG LES A0 KREFFEREICEL TIXEETE AR
W BB RN R 2RI L7z invivo &R i?&%éﬂ“(b\iﬁb\f:&b\
BRF R CITHEE VBT MY U AOEE DV TI B #E ] B

T&E 0,

220 LD invivoBEIEEMHEHRER

B B o FlEE PO S EHEL . BAT
W E (4 FR) e2
Na2SeOs | 4u o f& 5w 5l Bk 7 v b U B — 2[ERENEYG Newton and
Z v N B —  HEEENRES Lilly1986
+ 2EEENES
Fry A ==X A | — HEEEANELS | Norppa et al.
A S — i B A 1980a
SeS 7 v bE B — HREEENEYS | Moore et al.
Z b T R b — HREENRS 1996b
Na3zSeOs | SCE A B Fry A =—X A | — HEEEHNELS | Norppa et al.
A K — 1980a
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H:SeOs | /MERBR ~ U A F A + 2mEEKERN®E | Itoh and
Shimada
Na2SeO4 ~ 7 A CE AR — 2 [EREN G 1996
SeS 7 v BB — HEEPENZES | Moore et al.
7 > b g — HEEFENES | 1996b

SR — o B

(3) EbADEE

YL UVRMETETHDL, BLUIERETIC %bﬁ’“ffﬁﬁé@
EFNA~DOBBREBIIELDONIZIEAETHDD  KSELANLITDTINT
b5, B MIEIZ, BMEZELL TAKEOEL ) AT A= KRBV &
274/@%T?V/%ﬁﬁbfwé(ANDR%%%

HEOEFERE N O EEE I O ZMhicBiT 5L A2 & Keshanii
(T bz RUTLHE) & oF#E (KDRG 1979a, 1979b) NR ST
ke, dEKkp AN B ot L o H#5EE& (RDA) & L T0.87 pug Se/kglk &/ H
(BMEIERT0 ug Se/H . &ZMEIER55 ng Se/H & L CTHE) MR, hIEico
WTCIX1.67 ug Se/kgR&E/H 23, K OEIRIZ DWW TIiX1.07~1.53 pug Se/kg
KE/H BN RENTWDS (ATSDR 2003),

F7-. FAO/WHOIZE L v DA LR # %400 ug Se/H LR EL TV D
(FAO/WHO 2004),

THARANOEFEFEIERE (2010F/K) ] ITBWTIX, BARAIZE TS
VY OHEBREREIZHOWT, lRABMET30pug/H., lALIET25 pg/H &ERE
LTWaDR, BAANEZ, BLUVERENFEHTHI00ug /HEWDbNLTE
D, BENLGEBL UV EZ+DICEIL TWD, F 72, MK OV b % bk &=
DR THH30~49% BHEOME EIREZ300pug /HE L TWD (BEAE%H
B4 2010),

— . RiFE. BEBREOB AN ELFEOE FHEENIZOWTIMEF
T L UVBELOBBENE LD BN TWS (Nuttall 2006), =Mtz D IE
B CIXImiE & L B 1X400~30,000 pg Se/L T, 18V F M 0 EF TlX
MiE+F L o EBEIX500~1,400 pg Se/L. HEIE IR D 22 WHE B Tid 1,400
ng/LA T 72 > 72,

t hOSMEBEEICETIHMEMTO R, B L UEER 100 mL A EE
L7228 DA~— O RMENBEEOE R EZHEBTARAE2EZE L, 36~
48[ Rf i L T H AR BB IR S, I8 & MR L 23 Frfe L 72 & o @M E IR I
BT 2EMHRENDH D, BEOMPEL U JREIX134 pg Se/LTH Y | IE
HAEH9 pg Se/L~119 pg Se/LIZEE X TEWE %2/~ L 7= (Kamble et al.
2009),

2008 £ 3 HIZKkEAEMESKLT (FDA) L v, JEEHE Y ORAKREY
TUALPORICHEBEOR LV ETREED AR BHEINZO T, H
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TR ENTZEOREND 72, TOY TV XA MERMALE 55 D&
PEIX, 6 B FRIAFE X, 2 BEZICIIMERAONRZ, BF 7 2 A2 X
LHIEWIZBE SN otz, Y7V XA b LV VREEIX 800.50 ug
Se/mL, WA & 30 mL 226, ZMHEOEEEIL 24.015 mg Se/H L HH I
7= (Sutter et al. 2008).

KEOYV DAL aZMELRLRNTA A I ITMNEHOE LV BENE
WS OFE RS EELME LR T T 4 T 14241250\ T LB/,
FiEmA, K., REOCMOBEL CICEBFHEONNT 2 VEMIT V., KEE
SIS AOBESERT (NCI) #BREZE O 7 v b a— L IZiEWE G246 H A&
L KRB OERIT A %S72900.2mgll EFo® Ly CEH#EEE0.24 mg
Se/H) ZfEH L., & KEE&1%0.724 mg Se/H . &L &1%0.068 mg Se
/H T, Z#1%0.001~0.01 mg Se/kgRHE/HIZHY L=, NOERZ O,
ERRIER X VAL FERERBICAERERZBEIRD NN o T2
(Longnecker et al. 1991),

WHO (2003) X F##EEE0.24 mg Se/H 5, 4 pg Se/kgiK&E/H %
NOAEL: L TW5,

NRRAZTOEmE LV VEEMBICEEST 211140 FEBITX L, @
DELVVEBEMETHIN T I ACEET L0440+ 25 tBEEL T
HEEWT AR N T, 1114 0¥y v U BEX, 813 ug Se/LT,
1,000 pg Se/LiO M H & L U EE 2R L7228% OB & L g I
1,321 pg Se/L, FHRP & L U REIT657 ug Se/LTH - 72, 400 pg Se/L
KO L APREZR L7114 OFB IR X330 pg Se/L T, FEHIR
Ft L U REIX266 ug Se/lLTh 7=, KPP LV VREZMLTE L U RE
BRSNS, NR AT T OEBEREO I3 T h A
DFEHITHA MOFEFERRENCHE, KEREZBIET LHENSL
2o 7z (Jaffe et al. 1972 ; NEDO 2008%k v 51 H)

Yang H 1% 1986 FICHEORE B & L 2R B2 IEH 16V #BI2 JE
T 5 400 4 B LERIRIER A & AL FHIREZIT o 72, BREMDP K E <
Mk oLy BL oM LEDOT, B LU E O HBKEMEIZONWT LY
EMEREAT N ATRE & e o7z, SEHE L UEBREIT, KL ook, b L
Hilk, s LMo AL TENEN 70, 195, 1,438 ug Se/H .
N2 TIXRENZE I 62, 198, 1,238 pg Se/H7Z 572,

LU EER (MRPLROT—V v 7B JNO R, BE, K~T7
2EUE, PARMERROREE) N LKA 54 (3494 H) o4
L UEEIX 1054~1854 pg Se/lL (K1) 1346 pg Se/lL ) Th o 7o, 21l
TLUVREILELCHFEORKEREZ KT 50T, 21k L RE 1.35
mg Se/LL (L U #EH&E 1.261 mg Se/HIZHY) 1T L FEmREIiE &
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oboxKe L Uy BERELAIND, 2l L VEE 1.0 mg Se/L (&
L fEEE 0.853 mg Se/HICHHY) Tk L o EDOBEKIERITIA DA
Mo 7= (Yang et al. 1989a. 1989b) .

EPA (1991) T ZOffEDOE L OHF BIERDBIALNTZRADE L U E
& 1.261 mg Se/H, L ryOF@mERIPALN RN L UV EBILE
0.853 mg Se/H # J& |z ik AAE 55 kg & LT, <4 LOAEL % 0.023
mg Se/kg /KE/H . NOAEL % 0.015 mg Se/kg (A®E/H EHH L T\ 5,

1986 FORHAERF A THEREL U PHEOIERNSZH SN 5 A4ITHOW
T, 1992 FITHMEMITONHER., b ERI 2LV HFHENLEIE
LTk, mMHoEEEL U RBEDN 1,346 ug Se/Ll 75 968ug Se/L I F
Mo T, ST oR8FEF L EBEIEITKN 800ug Se/H EHEE I LT,
Yang 5 (% 0.015 mg Se/kg/H X% 800ug Se/H % NOAEL & L. &KW\ Jid
95%15 I X[} 600ug Se/H 7~ b BT L2 % AT, 400pg Se/H # fix K — H &
MELTDHZLERELTND,

£72. Yang H X, 1986 FEOFHE T L U EIEIR N A S NTZ 5 4 DIl
fit L DR /ME 1,054 pg Se/lL hHHEE L7z L o EAE 913 g
Se/H # LOAEL & L T\W% (Yang and Zhou 1994) .

ATSDR (2003) X, Z OHFFEIZE T D NOAEL 0.015 mg Se/kg/ H (TR
e 125 32 @A L. 0.006 mg Se/kg/HE WH EHRAOBTEICLSD
Minimal Risk Levels (MRL) Z##&E W TW5,

KRG EF A (NHNES) ([0 L7z 20 5% LA B> 8,876 412t L
Mgt v R E & BRI MREROEMR L~ D B 2R fE AT 2 FE i L
oo BERWEE EIEBEFTOFH, . AT, BMI (Body Mass Index)
BHROVEHMET L RETX, T2 126.8 ng Se/mL & 124.7 ng
Se/mL 72 - 7-, KEREMOMEREARTIL, MFEFR T LV RE & BRI E
$4@FEEJ CIEOMER AN, MEME T o7, MIGEHE L REE

m PR (RO OBITRIEE RO ICHXTHERFELENAE
Vlﬂjfj)ot# %2~ 4 R TITHEERFNREMIZIA DR T

(Bleys et al. 2007) .

BLUVBT ) DA OWTIE, BIERFIREZAETLDLEOWMEDLH D
VARSI = Sl T/V?)%TQ@J:TI—%M?L%#%WVE)EH rHETH®LV ST
4y@%%%ﬁﬁm CERSTWVDEFVIRNI ERgholz, DIz

CKEOXSIZE VR AERTE TWDRE TIL, 4% OFim X ot
n%ﬁﬁ?/ﬁ%tt@anﬁ%@%ﬁ%ﬁ) HoNDET, HRFO R LY R TEIC
LTIV A NOEHEZEIO D NETIE RV E | Bleys b3 44E L T
W5,

EPA (1991) (2. MyEHF LV UV EELEERAY X7 L OBEHEZFHFH 7=
< O D JE B kE BRBF I K ON a2 78— b NJE B & BRBFZE 0 & . 28 AR L BRI
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HALBR RPN A, BINEIRE R VR VX v U Vo ERFE O MG H & Lo iR
FENRAVBEICHANEEICE T ELDTVD,

KEHY 7N =T I OERFERFIRICIE VT, B FOD AT DN
D LEHEM T E L EOHEMICHEBEBERA AL, & L o (fE
EMH v L &N 0.11 ppm) TIXIE T RN 141.2/100,000, F1& L o Hilsg
(FAEHMEH T L &2 0.06~0.10 ppm) TIXAE T HEA 190.1/100,000,
Bt Lo (FEHEw T L&D 0.02~0.0.5 ppm) TILIE T RN
233.0/100,000 72 - 7= (Shamberger et al. 1971 ; EPA 1991 L v 51 ),

R ANB LK 1848 16412, BV AFAH =2 200 ug/H % 28
DPAMBEO®&RE L, miEhoRRRSLvEY (P I —FFa=r (T3)
EFuaxrr (T4)) &, FRBRBWALVEY (TSH) RE~OEELZH
KL, 9 ABICIIER EH L o EEIL, BN 1.78 uM Se/L 1 5
2.85 uM Se/L ~EH L., %2 1.64 uM Se/L 705 3.32 uM Se/L ~ L5
L7, o T3 REEZbLTI M NoAEREA 2R L2, T4 & TSH
BEOEIZIHALN > 7~ (Combs et al. 2009).,

FORIR R BT R R EEZ RITT s vbh, BEREFIERED£L
ICHBELTCAHAOND, fEEEEER (CVD) O A 2R EEIER S 54T
WY T TT I ETORM 140 4 CEXHEEG 23.4 w46 £,
38.3 /N 47T 4. WHJER 61.5 N 47T 4) ZRHEME LT, L U BE
EHURIBEOEMFZHAE Lz, MG FHE LV REIX, BHEMEE., P
EWEE, AT, T TN 31.6 ug Se/Ll. 37.9 ug Se/L, 40.3 pug Se/L
7Zolzy FIRRANLE D EBITZFEMIZLDEITALNR oo, JRILE GPx
BEIXERFERELVEEREO TP ARICE P ST FIic L2V &
ATEMVIAAL~DOHEEZET >, HEIRO Y 27 EHR L vz 5l
JEE# o278 (Lp) (a) LMEFT LV VREICIZIEDORNVHEANRH D |
Lp (a) & GPx IZIZADOHENA LT, B LU RZ & HIRBHEEIKT L
DOETCHELREBRNHER L7z (Alissa et al. 2008),

2. ER#EBAFOFM (& 21)
(1) International Agency for Research on CGancer (IARC 1975, 1987)
TN—73: 8 MZHTDIENAEICODNTHEHTE 20,
Lo FENPAMEZREBT HAEMIE R, HilikZ 0BT HE
EEVUVERELICAOHBERALNTENZOFEILUIZHA & I3V 272
W, Ty Mk AaRAOREGERR 14 CHIEREORAENEIML TV,
LA ORENAEERTIEIEIA & LTS,
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(2) Joint Expert Committee on Food Additives (JECFA)
FEA X 7 W

(3) WHO Bk /KKEBHA FS5 A4 o RURMIXE (WHO 2003, 2011a, 2011Db)

WHO fREHKRKE T A K7 A4 8 3k (WHO 2003) TiL, L ic»o
WTHRDO LD ICEHBEL TWD,

LU FOMETFET, RAOHERE —H#HIEITH 1 pg Selkg (AE
Thd, TLUrOREYREREICLLZ e h~OFEZE LN, BELOTFRIC
Hihb, PEOT =206, —HEREN 0.8 mg 2 5 & HRERS
g co7me brn B Al EHDO XS AL FBEOENBAEL S
TEMRBINTWD, BRIKIERDZ AN AT O/NEO— HEEL
EIX,FEOMFRE EEREOMHBEBEMRIC IO /NIEO M HIREZ Y T
THTHR0.66mg tHELINZ, 1HH7ZD 026mgD L E2HEIN
BYHEROEL L EDOREFEREN 0.35 mg Se/HE R 5HE Y v~F&A
FOHIZIZ, WE U RITERICEEPNRO NSO W, £, —
V¥ 0.24mg (B 0.72mg) Z#8MMNOLEILTE 1424 0 7 v — 725
WTIE, B L OB L DR T EFER R BETHRE S TRy,
NG T —ZICHKSE, EIKFOREEE L CBEITEYT O A
Lo X EERBNEVWIREDL &, B FTD NOAEL %% 4 ug Selkg
KE/H EHETE LT,
kL H 4 BRI SCE T, FAO/WHO (1998) Oifif % LR & 400 ug Se/
HiZES&E, fBIAK~DOEFELSERE2 20%& LT, BENA R4 V% 40
ug/L & LTW5b,

(4) XERZEHRET (US EPA)
Integrated Risk Information System (IRIS 1991)

EPA/IRISTIZ. (b= EOFEMIZ Y720 TDIICHEY T 2R OSSR &
(£ ARfD) & LTEMEIFRDAMDOIEFEREZEML L WD, £, BBA
%ﬁmﬁ DOWNWTIE, BRAEZFIIOWTOFRAEREME L, LEIZS U T,
BROBBEICLD2Y AZICO0NTOEHREZEMLEL TV D,

@ #£0 RfD
i 57 2 &> RHeEfR BEEFRE Z2HRHE
¥ (UF) (MF) (RfD)
SV NOAEL: 0.015 mg Se/kg 5x10°%
(= N KE/H 3** 1 mg Se/kg
(Yang et al. LOAEL: 0.023 mg Se/kg RE/H
1989a) KE/H

* FEoREFHA LY NOAEL 0.853 mg Se/H . LOAEL 1.261 mg Se/H # & (Yang et
al.1989b)

log Y = 0.767 log X—2.248
Y=L oBE X=tL  ERE, r=0.962
A DFELEE 55kg & LT, £7® NOAEL & LOAEL ## ! (Yang et al. 1989a, 1989Db)
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** UF M s iEmE=ZtoAErsEEBELEASN-, #HITE (RDA) 28ix/-k® L A ER
BESNEICHHEDLF, L LU MHRERERLTORVEERZY A X0 o0t FEERTY
FREDO NOAEL2AEB LN TWEHDO T, 10 ESBELRNEEZ LN,

@ HILAM

LU EREDAEHIZONTIE . E hOT— N AR+ THY, F7-,
YRR T — X EEBRFEERRT — X FERN D RIS KN 2 &
O, BT L DOENAMEDOIENIIN A+ ThorE LT, D (FFETER
W) I LTWD,

(5) EE5EE

BAEICBITAKEEED LE LOBEONM (E4A5#4 2003) O
HIZLLTDOEEBY Th 5,

AKFICIZITFE L2V L U 2R E . B L TIERB N AEIT A
bivzewn, TARCiIF®E LV &LV LG %A Group 3& L7z (IARC 1975,
1987) . B L LA MRHTE ML Din vitroiRBR TEmFEMEEZ R Lz, Y
IS DETTMEE B I bR o, BV LA DT v h~D £
BREE T, RERIEEFIREENGISRE SN Lk,

ENOEMMELUBRERICL2HEEEL. N EHEZ FRTAHALNLS,
HEOTFT -2k b &, BERALZEN (FR7e hr e Eloid)
BE20.8 mg/lHOER TAHALND, MEABBEORDLNDIRNEX AT T DT
FHLO—HEREIZ. TO0FEbOMmMEL e, ikl L& EREIC
My shEOTF—XICES3&, £0.66mg/H LHEINT-, IFlEY v 37
BEAEW~DEEL L 2025mg/H (2BEBERKHLALO1H Y7200
BB EITN0.35 mg) HEH SN EBHEAMIYV v~TFREDO/NITL—TFT
Hohlz, ELrOmEOBRRKEFHEBEIL. EYHh o 0% — HER
#®730.24 mg (4 pg/kg/BIZHHY) (g KME : 0.72 mg/H) D1424 O KI[EH
DT IN—TTIEME SN o7z, LxL7an s, FlgEEEALTIE M3 &
MU T TR LUV ERELE EOMBEANL 7=, BL U OHELE - B EREIX
AN T0.9 ng/kghE\ETH 5 (WHO 1996) .

SEAMAE BT L, BTEILLE S & - 1B R EmiT v & s k4
FOAERERHEIKEBRAKEEHREMZRESOFMICEN, B FD
NOAELIXZ, KHAKFORE L RN EBEYTFOHE#EILAEMEL LD FE
ThdHEMREL., M4 ng/kglkE/H EHEESNSD, L7 > T, NOAEL
DEREPK~DHFEGFE210% & L, KES0kgdD A28 1 H2LEAKTe EKE L T
B O FHOME : 0.01 mg/LE MR T 52 R @Y Th 5,
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%= 21 WHO F (kDL D TDIEIZEK D) R

R L NOAEL LOAEL 132 1% 4K TDI
(mg/kg K HE/H) (UF) (ng/kg KE/H)
WHO/DW & M0 0.004 - - -
GL (Longnecker et al.
% 3 i 1991)
(2003)
EPA/IRIS v b E g 0.015 0.023 3 5
(1991) (Yang et al.
1989a)

JEAGBAE v NEFHE 0.004 - - -

KB K (Longnecker et al.

(2003)

1991)

3. BERKMK

W 214 K E RIS I 1 2 KK OB HDIR UL (F22) 206 45 8L H AR
BT D EEENICH D & FEAKICE W TIL, KEEAKE M (0.01 mg/L)
DI100% BB AT NI T o 72 1T E A EDN10%LL T (5,192/5,210H1 %)
T, HAKICBWT, REIZ20%Bi#EH30% LT O & TR 1At &
ST, IFEAENI0%LLT (5,355/5,36811 ) TH -7z,

To o7,

=22 KXKEKTOHBEKRE OKE#HET Frk21 FEE)
o FEVEMIC XT3 2 BBy AR
K 10?6 20?6 3076 40?6 50?6 6076 70?6 80?6 90?6
p \ Il 10% | i | i | EilE | @i | 8 | EE | e | e | R 100\%
| RIRgy | BAT120% | 30% | 409 | 50% | 60% | 70% | 80% | 90% |100% | i it
" el ;;5( UF AR [BAF | AT | UF |[BF | BLF [BLF [BLF
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 10.011
gﬁ 0.001(0.002/0.003{0.004[0.005[0.006|0.007|0.008{0.009[0.010| ~
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
E2N 5,210/5,192 14 3 0 0 0 0 0 0 0 1
Sk |1,041(1,035 4 1 0 0 0 0 0 0 0 1
Ji\ 2 b 276 273 3 0 0 0 0 0 0 0 0 0
ok 13,072(3,065 5 2 0 0 0 0 0 0 0 0
Z O il 816/ 814 2 0 0 0 0 0 0 0 0 0
EERS 5,368|5,355 12 1 0 0 0 0 0 0 0 0
K [1,007]1,005 2 0 0 0 0 0 0 0 0 0
i ? i 267 267 0 0 0 0 0 0 0 0 0 0
K WA
Ak (2,817]2,809 8 0 0 0 0 0 0 0 0 0
Zofh 11,267|1,264 2 1 0 0 0 0 0 0 0 0
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I. Bm@mEE gt

L e NOMEATLETHD, B UVITREFI %b&’%fffﬁé
N, B P ~OBRBREBIZELLPLNIZEAETHY ., KRELKLHITDLT N
Th D,

EMIFEIC. BEWEBLTABEKDOEL ) AF A= KOt L ) AT A
/@%Tﬁ@bfwéﬂ\tV/wfﬁﬁﬁﬁﬁiT%f%éo%DE@T
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