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BIRBIK OB EEREICHRIIEFEME L LT, By ORMEREE
FEAM 2 AT o T2,

PRI AW REBREIL., SEEERE (v AR T v ), AR
R (72RO T7 v b)), BEEERBEOEPIAERE (7 A KW
T ), EE - BAEFEERR (VX Ty NROT TS NL), BEEME
HBEEOEEFHREZORBETH S,

L Uit hOMBETLETCHD, B NIEYOL L EICHAHEOEL 7 A F
=, BV VATA VO TERL TS, L OFERERER
THTHD, BROFWTIE, BV bEHIT—HOIZE FOHEAE» L RE
RN D, Fl2, BLOXRAL AT RA T EU T 2 13bEYO BRI
WM FERRICE S TR, KNI E N8 LT, BV TaTrdg
VORRET, IFHEOMBILERASOEELABEFNEE 2 R -7, BRE
NAERELTCHLBER THE PORBEICEENEL D,

ENOEFMHIETIEH, ELCOBRARTIEI b2 FUTLHEE O
H L UCOBRBE TR LA E (RRSCROT—T v 7 B N R E,
E RKNE7rE U E, PIRBERROETE) EOFEIRESINL TS,
AR THL, L UOBREROBREICLI2MBER~DEE Big., iFEo
A LERREI N TV D,

HENAEIZOWTIEAEEREREEIREI AL TCW WY, 72, BEmMHICD
WX, LV UVEET NI OLANREL O in vitro RBRICBWTEMEZ R L.
invivop e KB ERBRICE W THLHEIOEEANR G TIIRETH > 7208 2H
BETHEOHRELH VY, BEESICBW CHMERHBITTE 2,

btz &t Bl ATIZ, BRAUMEZAET D EHB T LT TER
WeEEBXLRN, EEPABHICETIMAEA -BERE (TDI) 2EHT 52
ENEYITH D LWL,

KEOELVVEBENEWVESMBICEEL, 240 g /AL v 2B
BMLEERICENMNOERZE D, BRERETENMFEZICAERREZ2ITR
DN oTlz, TOEEFEIC, AEZ 60kg EIREL THRENRTZY OMEIZ
MET 5L, vLrDEFEMEE (NOAEL) 1% 4.0 pg/kgAHE/BH &%, =
DEIF ALK ABLZOHELE — BERE0.87 ug/kgKE/H EITWETH Y |
Flo., COXKEORETITE, FHEREONIHF THIRKRRKEIRE (724 pg
IH) THLEERLLN N -T2 D, REFEBRHIZEHE T, 4.0 ug/kg
KE/HAZEZL O TDI EREL,



I. FEREMEOBE
1. E2FE - A&

LU, BRAKPFIZEETN TWAERZERNE LN, D% T8 ILHEK,
THEEKREITIRERALTWD,

LR EDOIEWIL., ERXREEKBOLER, BRI T 7 A D& R
B, h 7 AOHEEH., REEBOREE, EF&-&E, 7VERAI AT -8
B, FEEOBIE =T, KEEWm (s, VL —)., L% oA
SNnTWb (BASEE 2003),

2. %%, tHRES. RFE
IUPAC
fng kL v
24 : Selenium
CAS No. : 7782-49-2
¥ % :79.0

3. MEAZFHER

LA RILFEFRERNS LN, RFEMEBIZSIALEZL DD S B,
FEbOOMEALZRIMERZ L TFICRT,

£ 1L Ry L iffi & Lo g
T rU A
CAS No. 7782-49-2 7783-08-6 13410-01-0 7783-00-8
Sale =¥ Se H2SeOy4 Na2SeOqy H2SeOs
3T & 79.0 (51 &) 144.97 188.94 128.97
W B PEIR RO x 2RO ERCNAREN H 5 HE B D W I
R, I RS~ R PR
& OIS TE K TR
R NN I o
B DK~ B O
W (C) 685 260 — —
s (°C) 170~217 58 320 70
#E (glem3) 4.8 2.951 (15C) 3.098 3.0 g/cm3
(20°C)
KRG B (g/L) AT 72w 1300g/100mL | KIZIEHFIZH | 167g/100mL
(30°C) 0% (20°C)




A [ GV ) L Y (s L—tL L
FT U DA AFF = AT A v
CAS No. 10102-18-8 7446-08-4 3211-76-5 10236-58-5
5y 1 3K NazSeOs; SeO2 CsH11NO32Se C3H7NO:Se
& 172.94 110.96 196.11 168.05
oy B PR U EITR G ADR =LA RO H D AG, — -
Tk o [ & W O B X
=
W (C) — 317 — —
s (C) 320 (R4 %) 340 265 —
% & (g/lcm3) — 3.95 g/cm3 — —
(20°C) (15°C)
K& B (g/L) 85 g/100mL 40 g/100mL — -
(20°C) (20°C)

4. BITRHE
(1) ESDOR4FIES
KEEEE (mg/L) ; 0.01 (EL>o&EICELT)
BRELEM (mg/L) ; 0.01
ZOMOEYE  BAKEBOBEROME O LY (mg/L) ; 0.001 (L
v OEICEL T)
B AE ; (mg/L)
BERBIKORIEREE; I X T Ly +—%—%,; 0.01

(2) BNEEOKEEEBEXXETHA K54 U1(E
WHO (mg/L) ; 0.04 (EEfE) (& 4hk 2011)
EU (mg/L) ; 0.01
K EBRERET (EPA) (mg/L) ; 0.05 (Maximum Contaminant Level)
BRI KKJEH A K7 14> (WHO 2000) ; 72 L
Z DO FE % . Codex Standard for Natural Mineral Waters (mg/L) ;
0.01
I REHITHRHIMREOBE
WHO fEKKEH A KF 4> (WHO 2003, 2011a, 2011b), EPA
GV AZEH AT A (IRIS) VY 2+ (EPA1991). }XEEFEEME - KR
¢kl (ATSDR) Oo@mMF¥HI 7 v 7 7 A4 /L (ATSDR 2003). M ATEIEA
XX —  EXEHINBEHEZEHME (NEDO) Db EOWH Y X 7 FF
fiZ (NEDO 2008) 4 K1, HIcET 2 ELBFMA 2L 7=,
B, AFMED.L . ER2.1CB8WTIE, L {bEWOEENOHBRE L




LR ELTOEES mg Se, ug Se &R LT,

1.

EHICETIHEMAR
(1) KRBHAE
@ B}

LT FOMATLHETHDH, ROBRTIE, BV LEWIT— &K
e FOWBIEE»OREIZRINEIN, BELOAXALAFT XA TEY T 4
(A FIF ) ba o mBEAHER (BEEXITEE) ., (bERE (F
AL &9 XTI &) (X -> TR %5 (ATSDR 2003),

EFOROFBRTIE, LV UVBT R VARREL ) AF = iF L
KN =N, EEIILDIPDODLT80% XX HWINE % 7 (Griffiths
et al. 1976 . Thomson and Stewart 1974, Thomson et al. 1977), L
L. HEELVUVBT N DLAORINEIL, BV AF A= 10 HE<, 30
~46% THHE VWO WmELH S (ATSDR 2003),
ERFPYOROERTYH, BV ML AEWIIREECTh 2D L THEAE )N
DRI SIS, Ty MR IFAHELVVESIRNI VA, BV B
FTRITA, BV ATFA =0 XITELV ) VAT A VCORBEERERR T,
INOLEYORILEIL, 80~100% L HE I T\5H (ATSDR 2003,
Thomson and Stewart 1973), I Tix, HILE LD L v ORKIIIpH
WIRGFL, £72, A7 RUNVE (SHE) D"HEET LI E, TREESR
2T DDl INLT <725 (ATSDR 2003),

@ »|
ﬁ*&tv/ﬂ:/\% Mg L ML EM DDA NF — IR TH 5 & #H
XN TWD, MEFTIE, L IC3SERHEomMEY X728 (L

) 7ar A P, 7/&&%%/«/&2‘# VHE—BRRTINVT I ) I
L TWwW2 (Ducros at al. 2000 ), L/ a5 4 Pix. M4 ot
ZUNITETHY, BELOEWRICEASG L, iRk Al s LTIER T &
DRI TW5D (ATSDR 2003, Yang et al. 1989b), & L v X H KRR
R OMRBHIHKET, BRBIZIEEL ), o Tr A LTRLURE
EICFEET 5 (Dickson and Tomlinson 1967, Murillo et al. 2005) .
ORIV BST NI ULAEVPHEELV BTN U AICHE
THRELVVIE, ETCOMBIZOTRT LN, e NedEW e L ICHEIBEE TR
SNDH2OIIIFBE OB CTH S5 (ATSDR 2003, Thomson and Stewart
1973), BV ) AFA=F, AFL =0 0RbVITH T EITERY A
FNbHD, BV AF A =vEKEORL T, EEEL U {LEYRKD
L HBELT3~10F0EEETHr>EHME. EE&FICE £ 5
(ATSDR 2003) .

tlrraRRnoREInce hoRBIALFIZEL YDA BEBHEIATEDY
(ATSDR 2003, Yangetal. 1989b) . vV A, v b, A X, TH U



VKOV NLOHAHITEBENTCHLELUORRWSEENRTWS, £/ BN, T
v hy WAAE— A X, TEERYF LT, BLUrOBEBEENTIN
TW5 (ATSDR 2003, Mahan and Kim 1996) .

@ HKH

BERICHIR ST EEEL 1T, B LU KB~ BENICETSNE
B, BL ) VATA OB TREL ) TR T A VICBRVIAEND N, ATV
EARBEY & L CRPICHRE S5 (Lobinski et al. 2000), &L/ ¥ &
FAZNEREIFIUGAZ R LV a— FERTBY ., 2RI TEL
ok, BrvE, BHEOKNTEICRLY ), T A VP, K
FAE RV FXF X =8 I B-a—-FNFun=Ufila vREESR, 4L Y
VUBTEEDOFRICC - Set HREADOE THEET S (ATSDR 20083,
Lobinski et al. 2000), t L {LAEMORHFEK 2 FTRIZRT,

1
SeMet +——* Met ———— Se-containing |

| poaol proteins

L .
Se-homocysteine

Se-cystathionine
| Regulated pathway

. 4 :
{SBD“:' SeCys « Selenoproteins \

GPx, Sel P, DI, TR

! !
S5e0,* — H,5Se
}

uring +—— CH,SeH Se-phosphale
1 \ Ser S0y {ANA
~.

(CH,),Se v
l I

SeCys SCr{RNA

kurine * {CH,),Se ’j
R

s m——

breath =

LD E MZHEITHZREZE (Lobinski et al. 2000 L v 5| AH)

"B, BL I AF A= F, AFA = ORDYVICAREBEDO X VI
WEHOVAENDZD, BV ) VAT A VIFT AT AV ORDDICREBEED X
VNI EHIZRVIAEND Z EIFE R UGA= R iftnwk v s A v
WCOHBERICEMVIAEND, B/ AFF =0 RN IRB SN VWS
A, e, g, g, 5. BHoME. RLEKQREICRYVAEND, &
V) AFF=rvhrbtlb ke ~oR@EeL ) T T 4 ~DHGA
BAZlE, L UfbAKRELBAZ L EBL ) —ABHEORNY AFLEL ) =
©AFT U ~ORB LBV I VAT AOREETREL ), T T 4 ~DHGA



FIZE D ORFO _O>ORENEZEZHILTWD (ATSDR 2003),

@ Bt

BRIV E, AT VRBHED E L TEDZ DR FITHM S
., —HIFEEFOEIFICHEEM NS (ATSDR 2003),

ERNTIEH, BOBREITEIRAKE S S cHE L U8B N U AT, &
F10> 24 FEE LAPIZ i & 0V (2 JR T Pkt & v 5 (ATSDR 2003, Thomson
and Stewart 1974), &5 #% 24 BFEUANICIRFIZHEH I N DL D E|
Elx. BEENZWIZEL < 7% (Thomson et al. 1977), /-, B T
HELUVBARORBE CTERIN OO INDGETIZE3IMEB ., F
1/ (SEEMAE) OFEBIZHN 1R, F 2/, F3IHOFEHMATENE
n8~9 H, 115~116 H T 5 (Thomson and Stewart 1974), &1 /
AFA=OHHICH 3MHY . FRBITEN TN 0.4~2, 5~19, 207
~209 HT, it L vy bREWVWEHREINTWS (Griffiths et al.
1976 ),

(2) ERIVE~DOEE
@ 2MHSEHHAR

YT ROBRICE2EaEEED IR LEWVWE L EEWITHEE L &
er "V oatbLUBBFRIUALATHDEINTWS (ATSDR 2003),
HEELrmST P U L0RAFEEIEERE (LDs) 7 v FT4.8~7.0
mg/kgifE TH 5 (ATSDR 2003, Cummins and Kimura 1971), L-& L
)V AT A DR A LDsolE~ 7 A T76.0 mg/kg AE ToH 5 (Sayato et al.
1993),

ERELV T, BRENSEBD TRERWEZD, ZEALEORELLEH LD
FEENFHL T v OO LDso X 6,700 mg/kg /RE CTdH 5 (ATSDR 2003,
Cummins and Kimura 1971),

Q@ HAMEMHEHER
a. 4BHEEZAMHEEHEER (TOX)
BALB/c v 7 2 (Hff, &HERESHIC) (BT HHEELUVERT N U A
(Se IBEZY 0, 1. 3, 9 ppm : FE R OEK DL OERE 0.03, 0.24,
0.58, 1.34 mg Se/kg (AE/H) XIZ L-kL /) AF 4= (Se BEMN O,
1. 3. 9 ppm : 0.03, 0.26, 0.63, 1.96 mg Se/kg fA&E/H) ® 14 H [
MARBEERBN TN SR GHTRERDOIONTEZEEFTRZE 1ITTT,
SeiBE 3 ppm U Lo LB N v AREHT, AEKRENIZ
RESEINPE N A BT,
Ll /) AFF =0 TEESICIDIEETIALON -T2, LB L
AFF =BG LESEOMME#KFO /v x7 Y (NE), F—
NIy (DA)., Y Faxi 7= )LEE (DOPAC). "ENN=Y L



(HVA), tmr h=r (5-HT)., 5t Rue %A > F—/LEEEE (5-HIAA)
DREZEALZFRARTZD, WTNOLAEEREREBEEZMITIRD LA RN T,

Se 2 3 ppm L EoH LV VBT NI U LAEREHEO~ T 2T, #RE
K> DOPAC.DA KX O HVA L )V EH L7, Z0RE EHIZ.DOPAC
WZHOWTIE 3ppm L EHRERE T, £72. HVAIZOWTIX 3 ppm &% 5 &
THETChOSTEN . DAICOWTCTIIMEE L EEHTALN RN -T2,
NE. 5-HT & O' 5-HIAA L XL O EALIFEHE I L7 2> 72 (Tsunoda et
al. 2000),

ATSDR /%, DOPAC v X)L HVA L X1 EH LY KEE O &K /)»
=M% & (LOAEL) % 0.58 mg Se/kg fA#E/H ., NOAEL % 0.24 mg Se/kg
KE/H ELTWS (ATSDR 2003),

®1 YORABEERESHEER

B B & 5 7 i3
it LT b | SelRE 3 ppm MR 2 R ERME . #SAED DOPAC L X
R7AEN (0.58 mg Se/kg | VD ESH | 3ppm DA HVA L _Lo EF
{k&E/R) UL E
L-ELV / AF 4 [ Sel/E 9 ppm wmEATR 2L

=

(1.96 mg Sel/kg
{K&E/H) LT

b. I0BMEZEEFEHER (TVX)

ICR vU % ([, £&58# 15 L) BT EL X742 (0,
10. 20. 30, 40 mg/kg A&/H (0. 4.7. 9.4. 14.1. 18.8 mg Se/kg &
FH/H) ;BB O0% I LVARFT AF L u—R2F F U 7 A (CMC-Na))
» 30 B (A 6 B L) MmO EABRN IToONTZ, FHEHETH
DoNTEERTAEZR 21277,

AEKRGFHREEHMMENZB D 5, 30 mgkgFE/BLU LS
BEIX 30 HEHETIZAFNET L, JWEFARE CITHIL D 2% fd 28 M 253
BOOLNT, 10 X 20 mg/kg (KE/H & G REOIF R OBEMEBICITHEIC
B LEZLIIRO N>, 20 mg/kg KE/A & G CIiE 7
ANTGXUBTI ) T AT7 2T —8 (AST) KO 7 79=v73/ k
7 A7 =7 —% (ALT) OEMN EH L7= (Sayato et al. 1993),

ATSDR iZ., AST X P ALT{EHOFER LR L0 A O LOAEL
% 9.4 mg Se/kg (K#E/H, NOAEL % 4.7 mg Se/kg{k&E/HE L T\ 5%

(ATSDR 2003),

10




K2 YORAINEHHEERESERR

REBEME 57 i
v /v AT A |30 mglkg (KE/H 30 HH £ TIlzaple., a2z &t
: (14.1 mg Se/kg {K&E/H)
Lk
20 mg/kg Ik &/ ALT % O AST EPED E 5t
(9.4 mg Se/kg (K& /H)
10 mg/kg (K HE/H FH & 4K A7 /Y 7 UK T 0 40 )
(4.7 mg Sel/kg K&E/H)
Lk

c. RBEHAFEZAMESHEHAR (TIX)

B6C3F; ~ v & (M, &% E# 10 L) BT 2LV UBIT RN
2 (0. 3.75. 7.5. 15. 30. 60 ppm: 0. 0.3. 0.5. 0.8. 1.5. 2.6 mg Se/kg
KE/B) WEEE LS Y v a (0. 2. 4. 8. 16, 32 ppm : 0.
0.14. 0.3. 0.5. 0.9. 1.6 mg Se/kg KE/H) o 13 3 [k Ak % 5 3t B
Toihl, EBEBHTCRDODONTEEETAEZR 3-1 K UE 3-2 1277,

LU N U LAORBRTIZ, 156 ppm UL EORER T, XFHREIC
P _MERE & ISR EEEREN A L, BEOEREE MG S v, HEHE

HBICHKENE D Lz, 30 X 60 ppm 58 T, xtFREEICH D
EEEMA L VMmE SN, FEHEMSERIL, 7.5 ppm 5 H O %
PRV CMERE S B I A ERFEICHEM L7, 15 ppm ML EREBEORE T,
FREEMETEELHEMLZ,

el o AORBETIX, 16 X1 32 ppm & 58 T, kA
WZHE S HERE & B ISR ERENB D L, MEOKEHEMAIE 7,
32 ppm HEFE T, MBI XBEOKREHMAIME S 7-. 8 ppm LA
LFoO®BERETIEX, MRS HICHRAKEITEAD Lz, 32 ppm # 58 T
HEH, 16 ppm HEEBHTITIHET, FEMENEENAFEICEMLEZ, it
WCHEICE R 2BEE2 LA DN EgeEnH 5205, (KEHEMIH O —
&(E’Jiﬁ%ﬁiﬂ XoaEEZONT, 32 ppm BEHOM CIIRBEEH L E

WHIER L7, BV U@ F MV oA, LB M) vadtic, &E
’B'ﬂ@btﬁﬁnf‘fﬂi MERMmE T T 2 BE K OYREMEBRFEN R
BOBNIRN- 7= (NTP 1994),

K(kEEFHEME 0 77 A (NTP) X, REMH K OKKER D S
~ 7 ACKTH NOAEL 2L BT MU U AT DWW TIE 0.8 mgSe/kg
KE/B L. ROBEELVEET b U 7 A0 THE 0.9 meSe/kg (K H/H
L LTWs (NTP 1994),

F7-. ATSDR (2003) X, BV BT MU 7 AIZHOWTIE, D 13%
&> 5 . LOAEL % 1.5 mg Se/kg (K &/H & . % (X NOAEL % 0.8
mg Se/kgKE/H & W RIWZHEL VEBEF FY 7 ACHOW T MO 20%
KERHDV 5. LOAEL % 1.6 mg Se/kg A E/H & O NOAEL % 0.9 mg
Se/kg fKE/H L L TW5,

11




x£3-1 vOX B EAREIESHHER

B E 51 1t i3
L) |30 ppm — A =5 58 00 $7 1hl
FU A (1.5 mg Se/kg K&E/H)
Lk
15 ppm AR R, IREBIN | AR EB D, ok E

(0.8 mg Se/kg (K& /H)
Ll E

W, oK B&RD. Ak
B3FH e E o HE N

e

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

T RE e E R B IK A
F 732 39 0

Mk EEH &K
171 75 84 0
(7.5 ppm Z R <)

F£3-2 IR B ARMEBEIESHERER

AR E gy it 1 il
iz L > [t | 32 ppm (EE PR B EE N, S
Al NN ANN (1.6 mg Se/kg (K& /H) 1% 5 ot K
16 ppm ISR EBD, A B AR | AR E R (RE
(0.9 mg Se/kg fkHE/H) | EEHEM BT
MLk
8 ppm fROK & R R K & D
(0.5 mg Se/kg {K&H/H)
oLk
4 ppm AT A2 L wmIEAT L7 L
(0.3 mg Se/kg {KH/H)
U

d 3~6EMEIAEESERE (v )

Wistar7 » b (M, & GE#6IL) BT HHEL BT MU 7 A (0,
10, 15 mg/L : 0, 0.64, 0.96 mg Se/kg{Kk®E/H ; ATSDR#H) »3~6
BEEBAKBEERBRN TN, FSREHCHEO ONTHEETALEZ R4

Y,

10 mg/LEL E¥ B8 TRl T EAKATIE D S ORIV T & 2 WHHNIC K

LR FEHEMN 57 (Thorlacius-Ussing 1990),

ATSDR (2003) %, EPZE2 5LOAEL% 0.64 mg Se/kg{K&E/H &

LTW3,
x4 Sy b3~ EREBEAUEESHHAER
W B £ 5t i
WL mF b |10 mg/L i T EARATEE ) B O ARV E 24y W)
DRLYANN (0.64 mg Se/kg (K&E/H) | I L DR EE

ULk

e. 6EMERAMESMEHAR (Fv )

Sprague-Dawley (SD) 7 v I (K, BIMEAH) B 5HEEL

e~ U oL (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/kgiA=E/H ; NEDO#:% ) 6 [H I EH &

12




HERBENITONE, S§BEGHTHEDOOONTEZEETRZELICRT,

6.4 ppmIl LR GHETHERKEMMMH . MBEHESEEOHE MM 2 5N
7o S5, 8.0 ppmll EEEFETAE S/ 0 DD K OGO IE K
NI 67 (Halverson et al. 1966) .

ﬁ 5 7 v l\ 6 Fﬂﬁﬁlu\'l‘iﬁﬁgitsﬁ

a5 ) & G I

it L @S b |8.0ppm ~NEZ B E DR, RO E R
JRRVARA (0.8 mg Se/kg K&E/H)
Mk

6.4 ppm B A L TR AR ek B & oD B8 N
(0.64 mg Se/kg {K&E/H)
oLk

4.8 ppm w7 L
(0.48 mg Se/kg {K#E/H)
T

f. SEAMBEAMEEHAR (Zv M)

SDZ v b (M, £4008) B2V ES NY UL (BEHRE
0.2. 5.2, 7.2, 9.2! mg Se/kgff) DO8HEMIEAHERXBR N TN, &
BEHTRDONT-FBER 2 R6IZTRT,

KEAERSH CIIFBOETIMENE L, WERE IR AEESICED
HELAZE L7, WEEBRFORKE CIX., FHEOMKEMERE. PIREK
REDOHAE, BEOFMEKRZ/L, FHMEOBEMBEEER ENA DI,
BAEFEMREELONEC TV V2B RB LE~Y e 7 7 —URNEEIND
PRI $ & o 7= (Chen et al. 1993),

NEDO (2008) %, #5&7.2 mg Se/kgff O #E {H0.7 mg Se/kglk &
/A Z KB DONOAELE L TW 5,

x£6 Sy EMERMESEHAR

R 5RE & 58 1t
-t L BT b | 9.2 mg Se/kg Y JIF e oD 5 £ 1 P AR L PSR e BB A oD B AR
URLVAFA oLk W% B oD JIT A 28 KR 25 Ak . JIT R A oD B i 2 5E
7.2 mg Se/kg £ w7 L
(0.7 mg Se/kg (K& /H)LL
F

g. INAMERUSHEER (Fv k)
Wistar 7 v b (ff, £&5#H 11L) BT o@EEL BT ) U A
(5, 10 ug/kg KRE/H : 2. 4 pg Se/kg fKE/H) ® 3 7 A MIREE#H 53

1 Chenetal 1993 121X L VR 0.2 mg Se/kgfiDff & ZF DEHIZF N ZE 1 5 mg Selkg
g, 7mg Se/kg £, 9 mg Se/kg Y O L VBT N v A E2R/RMLEZbDEKE L
) tR#ShTnD,
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BT, f§EGHTHROONTZEETERZE TITRT,

2 ng Selkg KE/BHEEFED 7 » b TlE, HF/ADEDZOHMIRE~D
HAZ MR O BAEEIRE R N7 v X — M b 0 55 WG ML LA IC BE 3 7o fH
WMEHEARTRD N o7, ZTHIZx L, 4 ng Selkg KE/H &5
o7y MFE TR, FIMNELZG TCOIR LIEERRNICBT 57 v 3—
M oOERENENTOBREEOHFMMBEIENR D b

(Kolodzijeczyk et al. 2000),

NEDO (2008) Tii. 2 ug Selkg KE/A B 58 CTH 5L PO L
B1X, BEHENTHRINTELTMIDRENTZE Tl OHERFER
MLz A& L, ARBRO NOAEL % 2 ng Se/kg A&/ & LT
%

X1 Sy r3INAMERIESHERR

it L B |10 ug/kg KE/H FF/hBE i TOIKR LEZBWANICB T 527 v
T hrU DA (4 pg Se/kg {KH/H) — e D il K & /N HE PN T o0 BOLE PR o JIT A i B2 S

5 nglkg (K HE/H JFF SR~ HE M O BAEHERE L R Y v /8 —
(2 ng Se/kg K &E/H) Al D 55 VD IE Ak

h. 1I3EMEIMESHEHER (Tv )

Fischer344 (F344) 7 v (MR, S G#H 10L) 2B TS5V~
e bV o (0, 3.75,. 7.5, 15, 30, 60 ppm : Mt/ 0, 0.1, 0.2, 0.4,
0.6, 7 1.1 XXM 0.8 mg Se/kg (RE/H) XiFH L BT F U v A0,
2. 4. 8, 16, 32 ppm : M/ 0, 0.08, 0.13, 0.2, 0.4, 7 0.8 XL
0.9 mg Se/kg (KE/H) © 13 BEMAKFE SRR TN, £&%5HT
BOLNTEBETRAZR 81 KUEK 8217,

L UEEFT R U LAORBRTIE, 60 ppm BERET, ML HICEE
IMEBEIR L, ECHT ITHEE E RV ERFEHKR LT-, 30 ppm &5 &
T, KE 208, HEIZ 1 IE=G L, EICBABEOHEZEREEN A LT,
15 ppm U EOER T, TREEICH ML b I KK EHIEEORD
T OMEEEMMG, BECTHERTFORBRKEDE L WED ., WO
EIEOBEEREMEN SN, NTP X, 15 ppm UL b 0% 5 5 M
WA LNT-EHREEOEMIE., SMAKERDITHEI BAKERIC L5 4EH
ReLHhrbi, £, thlgss O st EE OB I3 3 E 2 OB NIER
HIEMME O kB EELEEZONRDEL TS, 75 ppm U EOFE
BT, MHOBKEPHEKRGFEIZE LB L, HEICHERFEZEFRMER
FIE LT, 30 ppm W EREOME TR EREENEE ML /-,

HE LU N U LAORERTIL, 32ppmE 58T, MR ERE R BE
oL, 2ENFH T ITWESERE T, HEIXBOKENZE L B L, MM
ORISR R OB EEITAEICH D L, ABMAMSERETEMNL -,
NTP/Z, DEsR TH LN/ EEORAD ITHEFEEOHE ML, £
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EEMIEI O _RNEELEZOND E LTS, 16 ppmbh EO & 53
T, HERE L HICHRE LR E OB K OMREEIME 2254, oK
KEVDHEERFEOIZE LB Lz, BABEOZEMIL32 ppm$z 5 8 O
TIEEENS FRELE 7220, Sppml LOBREFHOM CHBREE -7,
32ppmB HREORE CHHBRIBENHEML, METHIR, M CHE, T
FEDEMBNR AN, 2ppml LOBREROHE CHEE LIEOREFH D
A3 16 ppmll EOFGEHOM CREMBOIEE ., BIFaTH &K ORIE
HMoEMEN ALV (NTP 1994),

NTP X, BFEEH, (KEMH ., BRAKEF DK OELBELEENDL, T v
MZxt3 25 NOAELZ® LV VBT NI ULAKROHEELVCBT N 7 AL
H17 0.4 mg Se/kg KT/ X LT3 (NTP 1994),

F£7-. ATSDR (2003) iZ. BV VBT MY U A2 O T, D 10%
AEB ALV 5 ., LOAEL 2% 0.4 mg Se/kg (A&E/H & . KT NOAEL % 0.2
mg Se/kg (AE/H &, WRNICHEE L VBT MY 7 AIZOWTIiL, MoB
ERBAEEM)S, LOAEL % 0.2 mg Se/kg fKE/H & . X' NOAEL
Z 0.13 mg Se/kg (AEH/H & L T\ 5,

x8-1 Sy h B EAREIESHRER

AR E & 58 i3 i
v L v |60 ppm BT X WESE (10/10) | FE - XX BESE (10/10)
U T A (B ; 1.1 mg Se/kg (K&E/A, | EHORE LD R
ME ; 0.8 mg Se/kg K& /H) BB OB E R AN
30 ppm w®55 (2/10) w55 (1/10)
(0.6 mg Se/kg {KHE/H) PR 3 % F i E
JEL 3 1 i EE 18 N

LI O B R A

MERALOKE | BLE OB E 2 LM%

15 ppm DE LD e KO ¥ 1 0 b

(0.4 me Selkg RN | eyt mo sy | hamm
8 99 0 906

75 ppm @O B IR RER | R G 7 Ok

(0.2 mg Se/kg K& /H) 1. i DELWRED

2k

3.75 ppm BT R L BwIEAT A2 L

(0.1 mg Se/kg {KHE/H)
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*x 8-2

Sy k13 EME S SRR

AR E & 5 1k il
i = L > | 32 ppm Fia i fe OV B o0 ZE 4 . | B MR Je OV D = A
FrU DA (7 ; 0.8 mg Se/kg (KE/H ., | RAKEDF L WA, | BT XIXPEE (10/2)
M ; 0.9 mg Se/kg (KE/H) | Fa R #f s Je OVHH 3 B | BB BE | g i ok
BOWD ABEME | KO EEO A
D BRI M R R R | AR A e R oD Y
W, EHIEEO LN
16 ppm A EERE O R | R EERE OB
(0.4 mg Se/kg (K&E/A) {4 8 0 #1 #il (RE B H . H EK
Yk R ERK & D L
WA T TR o e
F. BIGATH & OFRIE
@ 55 H
8 ppm - B FLEH O 2 M
(0.2 mg Se/kg {K&H/H)
D=
2 ppm R B AR F %o
(0.08 mg Se/kg {K#E/H) &
oLk
® EBHESHEHRBRRUEINAMEHER

SERIPAMERR (TOX)

Swiss v U7 A (M, S& 58 50 L) BTV U@ FT NI UL
NiFHEE LV BT R UL (Se#EE 3ppm : # 0.31~0.34 mg Se/kg (&
H/H, M 0.42 mg Se/kg AE/H) ODAEMRKEERBR M Tz, &
HEBHETHRDDONLT-BEFTRLEZR I ITTRT,

LU UBEEHOBEMEE (FIZU o EE B M) A% 88 ILH 13
T (15%) T. XPREEIT 119084 108 (8%) 7Z-o7iv, = DEITHE
FZHRBBEEITIRO LN o7, Schroeder Hik, 5 L=t L Uk
AMoORREITEREBEICEBRVWE L TWD, T2, g, M. BiEE
DEEFEHFTT I v A =Y ZADOFREDOEMMNTR O 5it7c (Schroeder
and Mitchener 1972),

a.

9 TOREERINPAMERER
R E % 51t I 1
LU MY | Se B 3 ppm g, B, Bi&E O X EEeS <
N (it ; 0.31~0.34 mg Se/kg AEH/H, |7 I A K=Y R2ADREEDH
ML @) b~ | ; 0.42 mg Se/kg (K&E/H) il
U7V
b. 2FMEMHSHEEER (Zv k)

Wistar 7 v b (MEBIAREE, 4 1,437 8) BT AL o@BST NI v
AXFHEELV ST FYU UL (SeiRE 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 KEH/H ; ATSDR#%E) @ 2 FHIREH
BERBR N ITONZ, BEMNRBEEICIX 2278F V7 I 704 1L
(FAA) 2 2 FIREEHR G S vc, EEGHTRO DN HFEEFT AL R
10 IZ =7,

FAA B 5 BECIL 88 ILH 43 U (48.9%) ICHEEXNEAL, D95
26 ISl RES 72 o 72, BV & ERETIX 553 9 (1.6%) THE
BN FEAE LT, EREEO 48289 118 (2.83%) X 0 BAEFIFE) -
oo LU, EHEIT X2 S LTV 7220,

FEEBEMEOFBEE L L ik, i, FFMEZEEROFM#REO it
N 20ppm UL EOEERHTCALNTZ, FFMEMEHHIIL. 0.5 ppm KW 2.0
ppm BEHTOHEERNGE» >N, EAEKREHNLEHREINL TS

(Tinsley et al. 1967 . Harr et al. 1967),

ATSDR (2003) 1%, EEEMHEOHBELE LYV, AXHEB DO LOAEL %
0.1 mg Se/kg A &E/H &, KO NOAEL % 0.025 mg Se/kg fAE/H & L
TW5,

x®10 Sy b25MEESERAR

B2 P G- fF o 7

pe N 1 Sl N AN |
iGN 7 SV Al NN

Se IBE 2 ppm

(0.1 mg Se/kg KE/H) LL

s

W Wik o> FE AT R A8 P AT M
D #Ab

LT RU DA

Se £ 0.5 ppm

FE R B K A5 1 75 JF 0 i 4 S

[l 2V - Sl NI RV AV (0.025 mg Se/kg (K& /H)

Uk

c. b6MAMEIAEEE (Sv k)

Long-Evans (LE) 7 v h (M, &% 58 50 ILEi#Z) (&L %
TRV DLAFTHEELVCESFY UL (2ppm: 0.2 mg Se/kg (KE/A
NEDO [z kL o#5) % 1 FMkAKkKEE L, Tk, £WE (3ppm) %
2R (Bt 34FEM) skkEETA2HRBRM T, EEEHTHRO LN
TalEflesR 11ITTRT,

K, LB NI v ARGHE, B L CVBT NI ULAREHD
EAEEERAITZNZ65EH 1178(16.9%) .48 PCH 20 /L (41.7%) |
32 B 4 E (12.5%) THY, BL BT b v LEEHOBEEEE
WARIRNBRELEBR L CEEICHEM L, Z7ZL, ZOoRBRTIH., &
SRR REA L B, REABRFAREBEHEOTTEN
. BELZEBEORAREZEOFEMNLAH TH S (Schroeder and
Mitchener 1971a),
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&1l Sy bMNABEENAMEER

AR B B0 M i
LY@ MY | 2ppm TAEE Y %L (20/48 (41.7%)) T
A (0.2 mg Se/kg (R#/F) (1) |t F M A B 2

3 ppm
(0.3 mg Se/kg (K&EH/H) (2 F#)

ML oigr - |2ppm MmO REE SR (4/32 (12.5%))
VA (0.2 mg Se/kg (KE/H) (1 4£{)
3 ppm

(0.3 mg Se/kg (KE/H) (2 /)

(£Z] ENMAVER (SY b, ITTR NLRE—)

Ty h TUAKRONLRAZ —|IZZNEI Se I£E 0.1~6 ppm HH
EROKBEELEZRBR I, Bx0RPMAMEEZA =V —HX—L LTH
I NDHEE, i, J&. EEEROROBEREREE IHE I,
Shamberger H 1. & L 3G O\ EE L2 R K O M A8 5 2 0 2 2 8
hEbOLHERA L TV 3d (Shamberger 1985),

AKIELDSMIZEH, FUBEDPAERIZET LI ZSO®BENH 5,

B L VITEMEBR TEN/AMEEZRT I ERRESN TS
Db EVVIIREFTICHEETHIEHK L AL i3 a< R
RAHILEMTH Y B TITIZIEEL AR Y (ATSDR 2003) &R TWw5
e, RFEMEC i%h%@%&ifznaﬁibfmwto

@ mEHEEHR

a. JOBEEAMSENERAR (A= 14FL)

=A% (M, £ 200E) ZBiF5 L-tL /) AF 4= (0.01,
0.08 X1 0.12 mg Se/kg AHEH/H (B b OERELXE¢)) © 30 H
MEKESRBER T, SR EHTHEOONTE-FBEFTRAZE 12 1
N1,

0.12 mg Se/kg (K E/H 2 &5 X 7= 5 IEH 2 T2 &EE O K IR JE 2 7
D ATz DY ARARIRE O FOE S8 BE O B8 ANIE R RIS 75?5 TlX 7 »7-.0.08
mg Se/kg (RE/H ZH& 5 I/ S ICICIXEEKEBEEIIALN o1, &
HE1HEB%ZICIE, 0.01mgSe/kg RE/AZHEGEINTZ2ILLEDZL2T
O T, IRR EEIRNE < 72 o 72 (Cukierski et al. 1989),

Fx12. A=A L0 BEBEL2HESHRAR

i B B 51 i3

L-t
=

L/ AF A4 |0.12 mg Se/kg (KE/H | HEE OKMKIEIE (2/5 L)

0.01 mg Se/kg (A&H/H | & T o CTIRE & IR O L
Ll E
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77, 2340 FHO T A EFABFE L TCVWEANAL VO T HBRERYE T, 70
~80% DEVMICHIHIER & L TCTIRA AL, £DO%, REERSCRE K
R ZE DO MMRIERDN ANz, BED Se BEZ oM LI-KER. 0.3 mg
Selkg L RMIRE Th oo, BMKREROALGNTZEHO S5 B BHI LT

BEEO 7 X O Se IREIZENZ4 1.13 mg Se/L., 1.80 mg Se/L }x O}
1.79mgSe/L TH VY, LUV HEEROALLN WD ESZO T X O
HSelBED 6~9FDOEIEE Th 7= (Casteignau et al. 2006),

® RESMHHARK
a. MMBHHEEERMEE4HEER (TOX)

BALB/c v U 2 (I, &&EG#H 5L I8V BT M) UL
(Se #E 0. 1. 3. 9 ppm : 0.024, 0.17, 0.38, 0.82 mg Se/kg K/
H;ATSDR#H) XX L-kEL /A F 4= (SeiBE 0, 1. 3, 9ppm :
0.024. 0.17. 0.47. 1.36 mg Se/kg {KE/H ; ATSDR #:%) ® 14 H &
MABRERBRNITOIL., REZR~OEENFARLNTZ, FHREHETRD
b wmHERT R AR 131287,

LV /) AFF=vEEHO~Y XIZIE, BEIZEARLIZEEITR
B o Tz,

LB RN)TAIZOWNWTIHE, SeiBE 1 ppm 2& 5N~ v
ANV EICEBR LT BIIRBO NN o720, 3ppm ML EHERET
TR OB EENBERBEICIET L. 9 ppm & 58 Tl cHBEEIZH R,
BHELRUVRKENENLZEN 21% KN 43% ¢ BREICIET L., EhiED 8
SMEELDAEICKT Lz, BMAREIE 62% D L, BEMEYD X
ERoMaEm BT LA Lz (260%), £72, ~A MY = B RMEHETEIC
Elbix A onenoi, VARZHEE (LPS) #FEMEEB~ I v 7 —UN
EAT HEBEENXRKR T (TNF-a) XOA % —m A% 18 (IL-1) @
LM L7 (Johnson et al. 2000),

ATSDR (2003) . MgV » NEKDOEHE R EFHAF N2 LPS #FiE o
TNF-o %8 IL-1p OEAMME D . BELYEEF LU & AT 5
LOAEL % 0.82 mg Se/kg k& /H & . &% U8 NOAEL # 0.38 mg Se/kg {&
B/HEL, QI LBV ) AF A= IR L TTIEEREGREGE2 CTREN
BOLNEN-oTmZ En . NOAEL % 1.36 mg Se/kg {AE/H & L TW
o
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K13 YOXR4BEBESHESERER

AR ) g Pt 5B e
el BT | SeiZ/¥ 9ppm FHELOHRAKEDKR T, MIEMETEEO
VAR (0.82 mg Se/kg (K&E/H) | KT & MMt DB A, B MbgY o Sk

OMBEEMED EH, Mg~ a7 7y —2
D LPS#HHRICL D TNF-a, IL-1BEAED

H
Se £ 3 ppm fitg i > #8 % B & O KT
(0.38 mg Se/kg {K&E/H)
oLk
Se £ 1 ppm FEWHETRR L
(0.17 mg Se/kg {K&E/H)
L

b. 10 EBEEESHEEER (Tv )

SD 7 v b (M, F&REH 12 8) BTS2V BT MU UL (Se
EE 0.5, 2.0, 5.0 ppm : 0.07. 0.28. 0.7 mg Se/kg K&E/H ; ATSDR
E) O 10 BMRAKFEERBERN TOT, EREFHCHRDOOLNTEBHE
FrRZ2% 14 1277,

5.0 ppm B EMBTIERE 77 Y G (IgG) EA L Ta XA 7T v
CUERBRME S NN, FF 2T % T — (NK) MEiEEIC TR
Do le, 0.5 X 2.0ppm &5 TiE, NKHiZ D YAC-1 f&E % # g
X DM E TN L2, BREALEEUE (DTH) & e x &7 J
YUV B ARSI SN, REBEEMBEICXK D IL-1 O&KEIX, &
LU BEICEVEELZ T 20> 72 (Koller et al. 1986),

ATSDR (2003) (%, 0.07 X" 0.28 mg Se/kg {KE/H # 5-# T NK #f
FayE I L7228, 0.7 mg Se/kg REHE/HBE G TIIEML 2o 7
ek, KN 0.7Tmg Se/kg FE/HELEHTHEE v R A 770000
BEIPMEI SN EEZBRE L T, KRBTSOV TIL LOAEL @ A3 1f
L. LOAEL # 0.7 mg Se/kg fA®E/H & LT\ 5,

x14 Sy bI0EMERESERR

R W) g B 5 R Jids
LU MY | Se#EE 5.0 ppm IgGELAL T 2 E 7T 0200l
AUN (0.7 mg Se/kg K& /H)

Se £ 2.0 ppm

(0.28 mg Se/kg (A ®E/H) e

NK #iflg o YAC-1 JES M x5 2 e 3
oI, DTH ¢ 7 n 2 &2 752 E2 B RED

Se i 0.5 ppm
(0.07 mg Se/kg K& /H)

i)
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® HE-RHREEHEAR
a. SEMAEBEHEMHRE (TVX)

Balb/c v~ 7 A (I, KGRI ICB T HHEL BT MY 7 A (Se
EE 0.02, 0.2, 1ppm (0.2 ppm &EEH TR (LEA+ 57 Se EIH
#)) : 0.003, 0.03, 0.15 mg Se/kg (AE/H) © 8 MM IREH & 55 M
T, BRERIZEBHOELIFRGOM L2k s, X 21 @M
Bz, FEEHCROONEEETRLEZE 151277,

Pl LK D Se BER O INE F Ao~ vt F v ¥ —+F¥ (GPx) &
PEIE, 0.02 ppm HEBHMTHEEICIKTL, 1 ppm HEEBHTIT EH L7,
LirL, T+ oroEaeR (GSH) &k (GSSG) D=L,
0.02 ppm B EH., 1 ppm HEHEH L LITIEKT L, BEYTOIEMEEREZER
DOE1X 0.02ppm HERE, lppm BEEHEE LITHML TR, WTh
H 0.02ppm BEREDOFOBRENRKE)N->7,0.02ppm 58 & 1 ppm
BEBORBE EFEROBFRERELEFOEGBHETIEDICEKTL, —E42
D oREBWED L HIZEA L7 (Kaushal and Bansal 2009),

®15 YOXRSEBAEES EHER

i L B | Se#E 1ppm GPx &M » EH . GSH/GSSG Ok T, i
FrU T A (0.15 mg Se/kg (K&E/A) | IEMEBFRE RO, KE LIEKORK FRE L
o ESMEOIR T, —EH729 o REmk
D kA

Se =¥ 0.02 ppm GPx {EE & GSH/GSSG DK T | A B v Iif 4
(0.003 mg Se/kg (K#/H) | FAEEOBM, KE EAROR FRE LK+ O
HEHEOR T, —EN20 O REWE DD

b. ZHAREBREEFEERARE (TURX)

CD~vU X (M, FoFEGESIL) (BT 2EL BT N 7 A@B
ppm : 390 ug Se/kg R E/H ; EPA #25) 0 U2 7= 5 iREE & 53 Bk
PDiThbhl, SEEHCROONTEEEMAELER 16 12537,

BEm ~0EBIIBO N7, Fiif (¥ 16 8) TiIHAE
WoORTHENEML, Fi. Fo (B 17E) KO Fs X 8% 3[L) T
INEWIRE OB EM Lz, Fs tERICE T2 RRBEITE D L

(Schroeder and Michener 1971b),
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K16 IORA=HMKEERESHEHER

e /R & 58 BlE USR]
L S | 3ppm EEL L Fo Qo H AR IR 22 © Eog
FU DL (390 pg Se/kg (K HE/H) Fi~FsthRCT/hEWIREy

oM, Fs ik Ro 2 2
7

c. JOBMEESHEHRER (Zv )

SDI v OB (FHEEEIOR) I L S FY v A (0, 7.5, 15.0,
30.0 ppm : 0, 0.75. 1.5, 3.0 mg Se/kgiA®E/H ; NEDO# %) % B
BA#56 H (SD6) 75 SD29X 1XSD30% T (24~25H ) k&5 Lf:o
XM S#H (F5H10L), EREMKGHE (SR 5H1308),
BB (SR ERBEI0L) O3BEICHIT., 2HME 5L Eﬂﬁ;ﬁ%ﬂé’%
HICT2RBRMB 0308 M, R & 53 ICIXEE6H B 226 HE £ T,
LB MU A (0, 7.5, 15.0, 30.0 ppm) ZTERKFEE L7z, SD1
ICHEREREOLE SRR GO A4 ZE L, SD13~18I2#k 5-# D 1
AR EHOMERE L, FBRGHTRONT-EEFTALEZRLT
2R,

15 ppmlh FOHEEH TIT, ETHEEEEORAD K OAEEERE~D Z
SHEOEBNL LN, M TREREICEKFELZEKEROBHKEDE DN
HHAv, FFIZ30 ppmBE S TITAERERBADIA LN, £2HH30 ppm
WEHTIT, ERELOCEEREIECICEFERIBENED L-, EIEHK
E#TIE, 15 ppml LOBREHTERBMDOAEFERE NMEENEA L.
30 ppm#x 5-# O R B TIXMEIR I O EE & OV /1 X 45 i O 38
TNALNT, MHEHEERE TIE30 ppmBF 5B ICRFER Y O LEE N R
D HiT,

15 ppmll FOEE THEIE~DEZENRRO LN TWVWDLA, ZORERT
TWF ok E5#T %ﬁk7k$0)1ﬁ?&0\{2|§$¥52/}75>m&>%h“(b\é@
T, BLKIERICHES IR EETEH~OREBIIRVWER2EIND L
NTPIEfEsm L T b (NTP 1996),

®17T Sv 30 BMAEESERR

AR & 51t BlLEN Y HEh
v L v |30 ppm EUR B G- B AR | IR 58 AF R
FU DA (3.0 mg Se/kg (KH/H) | DR 75 Wil X i3 oM | RO
DT,
P JE 300 80 22 B 0 )R Y
Dk R
15 ppm M R RERAD ANE | IR 5 R
(1.5 mg Se/kg KE/H) | AEIC K BEDOEE | R, (KENED
oLk M 5 EAKAF R E
H, fOKED @D
7.5 ppm mPEAT e L mPEAT A L
(0.75 mg Se/kg (K& /H)
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d 1B3EAMEIMEEHRR (THR/Fv k) ?

Ty PR TRAIZBT 2LV VBT NI UAXETEREL BT b
Vo AD 13 BRBKEERBREN ITONT, EREFETRD LN EHE
TRz, 7 AZHOWTIEHEF 18112, 7y MZHoWTIiEHE 182 LU F
18-3 1277,

~ AT, B L UBT N T LAREROM CRIERMER R
bR, BT ~OEBIROLON o, BV VBT NI ULERE
HTIBFRUORBERA~OEZEITHEI N7,

HZ v FTiX, 3.7 ppm DB L UEEF Y T AEEREK 2 ppm D
HELyBT N ULABREGRET, BTrHoRILPBEINTZ, £,
7y FTIE, 8. 75 ppm DLV BT NI U LAERERE T, 16 ppm OH &
Ly NI U LABREHTERIEEAN ~OEZENRTBED e (NTP 1994),

F18-1 ¥ORXR B EABMELESHAER
AR E Sy £ Ui i3
[ A P L 32ppm — A JE W) At K
JRRVANA (1.6mg Se/kg K& /H)

F&18-2 Sy k13 EARMEIESHHAR

R 5 E & 5-1F 1 il
L@ U | 3.75 ppm ¥+ %o @A P A JE ]~ D 58
AN (0.1 mg Se/kg (K& /H)

#18-3 Sy 13 EAMEAMHSESHRAR

A B E 5 e ft i
e L B7 |16 ppm — P A 8~ D B
JRRVARA (0.4 mg Se/kg K& /H)

2 ppm K $ D P -
(0.08 mg Se/kg (K H/H)

e. RAESBHHR (TAHTHNL)

THTZYIL (M, FREFEI0E) ITBIFAL-EL AF 4= (0,
0.025. 0.150. 0.3 mg Se/kg KE/H) DI 20~50 B (- H)

BROogsRBRI T, HAELEZHAR

FEPEIZ DWW TIL, AXBRELEOE &
9% 100 H B O fEH CHR 5 ICEKT AR ER
KEAEE T, BB ~D
BEEIIA LN Do 7= (Tarantal et al.

B gAR
AN

2 v A E@c,

Z v FIE@h & F—#HBR

T — Xt

E/ Y
oA

=]

e IR

1991),
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@ BEEEEHEHR

a.

in vitro i &

LU EZDIEMD invitro Bl B ERBROBERALF 1912577, &
Lo MY DAL T, MEE AW DNAEERE CIXEMET
b, BlREARERAXBCIHEETHDL, 7o, FILEEEMEZH
W2 ANEH DNA & #% (UDS) 3Bk CIlI5g 5 1E . ik Y 0 iR 22 # (SCE)
KB cixEt, 2eafBEERBEcizptoRErbs, —F, w1 v
e FY AL TIHE MELZH W DNABERR CIXBEETH Y .
BIREREBRRBR CIIBETHL. BREAVWEEB FEARALERKR D
BiECch b, IFFHEEEMEZ AV UDS B, SCE & &k OV (K
BEEABIIWVWITITNLOEHETH D, UDS 7V Z FF RN LD R
SNAHZ EBRHMEINTND,

£19 wLY®D invitroBlcEHRABER

i AR o fEAE PO S EHE A BATHE
L/RE (4 1) P | AR
S| A&
FEEEY .
NazSeOs | 18 Jr 22 SR 48 J5K Salmonella typhimurium No + Noda et al. 1979
TA98, TA100, TA1537 data
Na2SeOq S. typhimurium No =+ Noda et al. 1979
TA98. TA100, TA1537 data
Na2SeOs | DNA & 18 i 5k Bacillus subtilis No — Nakamuro et al.
17A | 45T data 1976
H2SeOs3 B. subtilis No —
17A | 45T data
Na25e04 B. subtilis No —
17A | 45T data
H2SeO4 B. subtilis No —
17A | 45T data
BEEY
Na2SeOs | # {5 7222 # Saccharomyces No + | Letavayova et al.
cerevisiae data 2008
SJR751
Wi 3P B e
NazSe UDS & Fxv A =—X/NALAX | No | £% | Whiting et al.
— U E kM (CHO | data 1980
il fe )
Na2SeOs CHO iz No | *+ %
data
Na2SeO4 CHO iz No | + %
data
Na2SeOs | 0 & F g 3 5 Z v b U U RER No + Newton and Lilly
data 1986
b kU oNER No + Khalil 1989
data
Na:2SeOs B kU NEKR No + Nakamuro et al.
data 1976
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H2SeOs3 B U NER No +
data
Na2SeO4 B kU NER No —
data
H2SeO4 B b U NER No +
data
SeOq B R oRER No +
data
Se SCE & & b bR HE 2 R No + | Ray and
data Altenburg, 1980
SeO: b bR HE 2 R No +
data
Na:Se b bR HE 2 No +
data
Na2SeOs b R HE 2 R No +
data
Na2SeO4 b bR HE 2 No —
data
+ B — B BB xS X T AR THER
b. in vivoitER

in vivo BIoEMHRBROBEREELR 20T, BL VBT NI T AIZH
LCiE, v RAEHMREEr A/ MER R TRrRETCH- T, —FH, Btk
LU P DAIZBEALTIE, A =— AL RAZ—FHMEEZHN
e R RERER (HEEE) RO T7 v b U ANEREZAWEREEREE
B (2E&EE) THEEMETH 7N, Ty NEREMIE A DI R aR
BEABRCIERRGCRETHY, 2EIFEETHEORELHDH, F
T oL ryBICOWTh~ U XA ERiMas A/ R (2EES)
THHEOERENELNTCND, LER-> T, HELVVBT NI U LAEE
HECTEEAERE LESAORGERBRFEFREICBEAL TEGETE R
W B FEREERZIEEIZLZ invivo BRBITHE SN TV AWz,
WS TIIEE LB T U 7L OEEEMEICD VT Id B2 W

TER0,
#£20 EL>D invivoBlcEMHBER
R R oo x5 A R R FEL . BAT
WE (4 ™) (e
NazSeOs | Yu o K 5w 3 Br Z v b U oNER 2 [A] i e PN 3% 5 Newton and
7 v b A bR HEEENE S | Lilly1986
2 [a] & e N % 5-
F ¥ A =—RX A HREEEN#HES | Norppa et al.
A K —F i 1980a
SeS Z v hE s HEEFEN RS | Moore et al.
Z v b MR B [m] i e N & 5 1996b
Na:2SeOs | SCE B Fr A ==X N A HEEKEANE S | Norppa et al.
A & — i 1980a
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H2SeOs ISR R BR < U A HE A 2 [a] i e N % 5 Itoh and
Shimada
Na2SeOq ~ U A E 6 2 [al j e N & 5- 1996
SeS Z v b A HEEENZES | Moore et al.
Z b iR b B[] i e N #% 5 1996Db
+: BEME =

(3) EFr~ANDEE

T UVIEMNETETHD, B LU UIEERERICHE LR ”ﬁE“C‘T??f?“éﬁi
ER~OBEBRBIIELPOLONDIFLEALETHY KXLZEINLIXTHLT T
HDH, B MNIEIC, EMEBEL CH#EEOEL ) AT 4= /&UtV//
ATA4 D TE V/%TEH&LTU\E) (ATSDR 2003),

FEOEFERBEOHEREGH O ZMHIZKIT 5L U RE L Keshanfi
(T bz FYUTOLHBE) & ORE (KDRG 1979a, 1979b) /RS T
LIk, dbkmi N B Lot L o #HEE (RDA) & L TO0.87 ug Se/kglkE/H
(BMEFNT0 g Se/H ., TMEIFS55 ug Se/H & L THE) 2, HIRIc>
WTIE1.67 ng Se/kglA®E/H A, RUOFHIRIZOWTIX1.07~1.53 pg Se/kg
EKE/EHNE RSN TWD (ATSDR 2003).,

*7-. FAOIWHOIZE L > O & LR & %400 ug Se/H & &%
(FAO/WHO 2004),

TAARNDOEFERLE (2010FH) ] 2BV TIE, BARANICBIT S E
VDR EIZSDWNT, BAFMHET30ug/B., BAEZMHET25 ng /B LR E
LTWADR, BARANZ, BLUVyERENFEHTHI00pug /BHE VDL TE
D, BENPLELUVEZHDICERL WS, £, R OEEBERAE
NERERKTHH30~49 BHEOME LEREA300pug/HELTWD (EAE%
B4 2010),

EFELTWD

— 5., &t B &E@%ﬁﬂgtvy¢%®th$M’ome%¢
TLULUVRELOBENE LD LTS (Nuttall 2006), iﬂﬁ@r
FlCiImiEF &L B EIL400~30,000 ug Se/LLC, &@ﬂ@@rﬁJ
MmiEF L B EIL500~1,400 ug Se/L. ¢%E#ﬁﬁﬁuﬁ%fﬁ1Am
ng/ LA i 72 - 72,

E hOSMEFEERICETIREM T v, L BEIR100 mLE B
L7280 A~— DLMNBEREOFR AR RE2K I L, 36~
A8FFFEI AR IR L C H BN BEIE T, I8 SRS £ L 72 & o A iE R IS
BT 2EFBENSH D, BEFEOMF L U EEILI34 ug Se/LTHY | E
HAES59 ng Se/L~119 pg Se/LIZ X TEWEZ 7~ L 7= (Kamble et al.
2009),

2008 & 3 HIZKEAMLEREKLT (FDA) X v, JEFER Y OKIKFEY
TIVAMOFICEBEORELCEFBEO I AR BEINZO T, H
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FERIRENZEDOHRER D ST, TOY TV XA FERALE 55 oK
MEIT, 6 HEI TR &, 2 EMERICIIMELSIALNT, WE 7 0 AT L
LHIERITBE SN2 o0z, 7V A bV UEBEX 800.50 ug
Se/mL, NAZ 30mL 256, ZHEOEEREIL 24.015mg Se/H L HH I
7= (Sutter et al. 2008),

KEOV DAL aZMNELRERNTAAI L TMNEHOEZL VBENS
WESHIEOERNSEEAME LR T U7 4 714241250 T, EM.
HiEBmE, MK, REOCMOBREL CICREEOSN 2 1EBITV., XEE
SERNAFZERT (NCI) #BREZESDO 0 b a— LICEWEH2ERFE
L7 HOERIZ—EY%72002mgll Lo LY (CEYERE0.24 mg
Se/H) #1EH L. & KEHRE(30.724 mg Se/A . & EKEE £110.068 mg Se
/H T, Z41%0.001~0.01 mg Se/kgFE/HICHE L7, NTOERBRZED,
BRIRER R VAL FREHBICAEREREZEIRDOD N RN o T2
(Longnecker et al. 1991),

WHO (2003) (X F¥EHRE0.24 mg Se/H 5, K4 ug Se/kgkE/H %
NOAEL: L TW 5,

NRAATTOEmE LV UVEEMBICEET 21114 O0FE I L, @E
DEVVREBEMBTOLIND T D AICEET D040 FEL ERBELE T
LEEWAFZE STz, 1114 OFEH M L o RE X, 813 pg Se/LT,
1,000 pg Se/LEBO Mt L VEBE AR L2284 Oyt L o B
1,321 pg Se/L, E¥RF & L U EEIL657 ug Se/LTH -7, 400 ug Se/L,
KEomFEL UV RBELR L1114 OFEHEE X330 ug Se/L T, FEHR
H L EBEIL266 ug Se/lLTH -7, RFPEBLVVEETILYT L VBEE
ERBTHEmAALNTZ, IR AT OFEEMBOFELITHI T I A
DFEBITHR, MOBHEHEN LB E, RBEREBIETL2HENE
Moz (Jaffe et al. 1972 ; NEDO 2008k v 5/ H) .

Yang 513 1986 FICHEOREF & L iR E N FEF I & WU IZEFE
35 400 4 | ’F'aeﬁLE&EEI“HMHE&E(K%E’J*ﬁﬁ%ﬁotol%75§j<-é° <.
Mt ovr L BSOS LEOT, LU FEHOHAEBEKEEICOVWTEY
EfER AT N E oz, FHE L UV EBEREIL, fEEJZI//i’ﬂi‘@Z %
ik, mE LB ORAB FTCENEI 70, 195, 1,438 pg Se/H .
BN TIEENEI 62, 198, 1,238 pg Se/H 72~ 72,

L UHBER (BRRROTV—V v 78 NOREE BE, K~TT
HEE, PRMERORTEE) PR LIERA LA (3494 %) o2
U UEEIX 10564~1854 ng Se/L (F#) 1346 ug Se/lL ) ThHo7-, &M
ELUVREZELVCRFBOBKEREARKM T 20T 2t L U RE 1.35
mg Se/LL (Z L U #EHE 1.261 mg Se/HICHHY) 1T L o FHERIE & HE
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HoborHREELVUVEBRELARIND, 2l LV RE 1.0 mg Se/L (&
L UEEE 0.8583 mg Se/HIZHEY) TlIE LV FHFEOBRKERITIA OGN
Mo 72 (Yang et al. 1989a., 1989b) .

EPA (1991) I ZOREO B LV OHRFERNALNTCRADOE L
& 1.261 mg Se/H., BV OHFBERP AN oL UV ERE
0.853 mg Se/H % M2, fk AAE 55 kg & L C., < LOAEL % 0.023
mg Se/kg /AE/H . NOAEL % 0.015 mg Se/kg {AE/H EEH L T\ 5,

1986 FOPFERF A CHHEZRE LV U FHBOERIZEH INTL b A4I2o0
T, 1992 FICHMENMTONALER, ZU6ERITE VT ENSEIE
LTEY, MHOEHEL VEEN 1,346 ng Se/L 75 968ug Se/L I F
Do TWl, b T 28FFRE L VEBEEILN 800ug Se/H & H#HEE I Lz,
Yang 51X 0.015 mg Se/kg/H X% 800ug Se/H % NOAEL & L, I&EWH D
95% 5 FH X ] 600pg Se/B 6 EIZ R % T, 400png Se/H i K— H &
MELETAHIEEZREZEL WA,

F7-. Yang H 1%, 1986 FOHAE T L UV HHBIERN A LN 54 Ol
e L UBEOR/NE 1,054 ug Se/lL/b#EE L= L VERE 913 g
Se/H % LOAEL & L T\W% (Yang and Zhou 1994) .

ATSDR (2003) i%. Z OHF%EIZE 17 5 NOAEL 0.015 mg Se/kg/H IR~
MeFEfRE 3%@MA L. 0.006 mg Se/kg/HE W) EHBROBEIZ LD
Minimal Risk Levels (MRL) Z#E W\ TW5,

2K EEEHFHE (NHNES) 22 L7 20 mLL Eo 8,876 41T xt L,
MEFEL AREEWERFREROEMR LT DB 72 T 2 FEhi L
710 WERWEBEE EIEBRFTOFH, . A, BMI (Body Mass Index)

BHEOEHMBEFR L VIBEIX, £ ZF4 126.8 ng Se/mL & 124.7 ng
Se/mL 7Zo7-, XkEREMOERERTIL, MEF LV BE L FERFE
%4@ﬁ E@m%magnt@ ML oo, MIEHFE LV RE

Pk (2T ON) OFITHRIEBROBEICHENCHERFERRENEE
G’nEJZ’Potﬁ) % 2~%F 4 R TITHERFHNRERIZA LN ST

(Bleys et al. 2007)

LY MU UAZOWTIE, MIERFEDIRELETLLEORENH S
AR JiM%'I:EP*El/‘/?)i‘%f“@J:ﬁﬁwéﬁ‘L%#ﬁ&ﬂ:f’ﬁ%%ﬁﬁ“éﬁl//71:77
A VOEREEEMIZEN > TWVLH NIV ERghrol, EDT
D, KEOLIICEVURHSERTE TV AR TIE, 5% OdIm X i
BREELLEHABROBERNEGEONDIET, FERFO—KRET _IRFESIC
BTV AL NOERZEDO D NETIERWE | Bleys b IdEEH LT
W5,

EPA (1991) 2. mMEF VUV BELENP/AI R EOBEEZFH -0
< OMDIEBI X FRIFFE K Nz — b INIEGI T BAFZENS DS AVEBRE I
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LA N A, B LIBEL AT ) RN EREFOME T L B E I
ENRAVBEICHRERBEICE oD TN D,

KE AV 7 AN =T MNOERBFIFITIZENT, B OB AT F O
D EEBHEM T E L EOBEMICHBEMEN A B, &t Lok (88
EMH L &N 0.11 ppm) TIXI T RN 141.2/100,000, F & L o Hilsk
(fEHEm T L &P 0.05~0.10 ppm) TILFL L EAH 190.1/100,000,
Kt Lo #is (AEHEHmTEL &N 0.02~0.05 ppm) TIXET IR
233.0/100,000 72~ > 7= (Shamberger et al. 1971 ; EPA 1991 X Y 51 /).

EELRABELE 1834 L 15412, BV AF 4= 200 pg/H % 28
MHAMEO®RES L, mighoRRREsLvEY (FY I3 —FFr=> (T3)
EFuaxvy (T4)) &, BRBEAE A LVEY (TSH) BE~OEELH
BLE, 9ABICMEFEH L U RET, BN 1.78 uM Se/L 5
2.85 uM Se/L ~EH L. %M 1.64 uM Se/L 7> 5 3.32 pM Se/L. ~ E5H-
L7z, B0 T3 REIIDLT PRI EEREFEZ R LN, T4 & TSH
BEOELIZA LN > (Combs et al. 2009),

FARIBEBIIEERBICEELRITT b, BEEFEREZE DL L
WZHBBLTADBND, EEREZESR (CVD) OB AR KRIERD A5 T
WY UT T OFBM 140 4 (CEXFE 23.4 5D 46 4. ) F
38.3 M 4T 4, FHIFEM 615N 4T 4) #BEML LT, BELVRE
EHRBEEORBRAEFE L, MEFFEH BV IREIR, EFWEE.
FEEEE, SEBRBE T, TN 31.6 pg Se/L., 37.9 pg Se/L., 40.3 pg Se/LL
Folz, BIRIBFALEVEIZERICEIDIETADN 2o 72, KRMLEK GPx
BEIEFEHRELVEFEHGBEOADBAEICE PSR, FiCLotL b
SUERVIABL~OEREET R oTc, BEIRO U 27 EFE L& 5 i
fEE S 78 (Lp) (a) LM{EFELVUVREIZIEORWHEBEN® D
Lp (a) & GPx [ZIFADOHEN AN, BV U RZ EHRBHEERT &
O THE RS PR 472 (Alissa et al. 2008),

2. EREEBEOFEM (X 21)
(1) EENAHAZEEES (IARC 1975, 1987)
JN—73: 8 MMIXHTEIEPAEICONWTHETE 20,

L O FENPAMZRET HREMIT R BT L OB AT R
EEVUVERELICAOHBERNALNTENZOFEIIIABE & IXTWVW A
W, Ty MIEARAOBERE 1 4 CHESEORADEML TV,
L MEEMOE N A ERTIERIIA+ 0 L TWD,
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(2) FAOMNHO e RIEMmAMMEMRSEE (JECFA)
FEAM 1 22 0

(3) WHOERHKKEHA K54 o RUBHXE (WHO 2003, 2011a, 2011b)

WHO KEVKKE T A K74 % 3R (WHO 2003) TiE, L il
WTIRD L HIZFEHEL T WD,

L iEE FOMEAIILET, RAOHE—-HEREILN 1 pg Se/kg K E
Thd, BLVyrORYBREICLLIE b~OFEZEIIN, EELKOFEIC
HEns, FEOTFT—4206, —HEREN 0.8 mg x5 & BERERKS
HMT@7H%m/t/éwiﬁw@iQﬁik%hﬁwﬁkﬂibé
\_&ﬁﬂﬂﬂé%VCwé BERIER DN A DN TR EX X7 O/NRD— BER

EI,.FEOMLFRELEEREOMHBEKICZNL/NEDMFREEZ L T
m@T%Q%mgk%méhtola%kbQ%mg@kV/%&ﬁéﬂ
BEYHFKOEL L EDOEFEIREN 0.35 mg Se/H & 72 5V '77?"$
FoRIZE, B2 o "7 E8RICEERBOONT- O W, 72, —
V) 0.24mg (F&E 0.72mg) #RBREDPLERLLE 1424 07 v —7 |2
WX, BELroFEMIC L 5%%%3@1!:%5’97&%%@%@%&%éhfuw@am

INLT—HXICESE, fREIKFOREREE L CBEITIEDFTOE#K Y
Lo X DEERBEBNEWIREDS &, B FTO NOAEL % #J 4 ug Se/kg
KE/H EHE LT,

B F 4B SCETIE, FAO/WHO (1998) @it & LR & 400 ug Se/
RICESE, SBIK~DFEREZ 20 LT, BEHA KT A4 VEE 40
pg/L L LTW5s,

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

EPA/IRISTIL, IbFEWE OFEMICE 72V, TDIICHEY T 2RO BHAE
(BEORID) & L CEMIERNVNAEDFEREZEML WS, /2, DA
EEIZONWTIT, BRAESEHIZOWTOERAIRME L., LEIZN L T,
BROBBICLDZVAZIZONTOFERZELR-L TV D,

® 20 RfD
[ A =¥ N FEtR EIEARE SHHE
# (UF) (MF) (RfD)
LU E NOAEL: 0.015 mg Se/kg 5x10°3
[N 2 R /H 3** 1 mg Se/kg
(Yang et al. LOAEL: 0.023 mg Se/kg RE/H
1989a) R H/H

* FERomEIFAL Y NOAEL 0.853 mg Se/H ., LOAEL 1.261 mg Se/H # % H (Yang et
al.1989b)

log Y = 0.767 log X—2.248

Y=L o @EE, Xek L UoERE, r=0.962

ANDEHIKRE 5kg & LT, £¥® NOAEL & LOAEL #EH (Yang et al. 1989a, 1989b)
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** UF Ml S iimEzhoME#rsEE LEHN SN, #2338 (RDA) 2Bt L o c&ER
BENEICHLEDLLT, BELUVPEFBEREZRLTWARVWEERY S XD >0t FEEEMTYH
FEEDO NOAEL AN TWAD T, 10N EL N EEZ BN,

@ EMLMAHE

BLUVROZEDIEMIZONTIH. E FDOT—F B AR+5THY | iz,
AR T — 2 L ERFERRT —FCTFEP OV RPN IRE R Z L
5., ML OB N AMEDOFERITIN A+ THLLE LT, D (HETER
W) IZaELTWD,

(5) ExFH@4

BErEICBTO2KEEEDORE LOEONM (EAEHE 2003) O
HIZLLTDOEBY THDH,

MAKFICIZEE L2 L URibEBRE ., B L I ED AT A
bitZew, TARCiIZE L &L b EW % Group 3& L7 (IARC 1975,
1987) . B L AL EDIZRBIE AL Din vitroid B CEEEHEMHEZ R LTZ, W
N A~DETFEMEEBIIAON o7z, BV ALEH D T v b ~DEHIH
% & Tl EJZELLJ:HHE{’E" NElEEZINsb LivZewn,

EFORMBELVUVBRBEICL2BMEEIL. N EHEZ FRTAHALNLD,
FEOTF—ZIZX DL, Eunr“iﬁt%éﬁ (FFlig 72 v vl oREd) %
%230.8 mg/HDERTHLND, BMARBEOHERDOLNDINRAZ T DT
EFLO—HEREITX, TOoF LML~ e, Mkl <L EEREC
a2 EOT =X |(CES3&, 0.66meg/BH LHESNT-, Ty v 7
BER~DOEEL, L 20.25mg/H (BBREXKEHLTLO1IHEYS7-00
MBI EILM0.35 mg) HEINTEEHESY v~TFEBEHEDO/NIT VL —TT
Aoz, BELrrOBEEOBRAIEHBEILZ. B0 O —H B
#£7°0.24 mg (4 pg/kg/BIZFEY) (&KXME : 0.72 mg/H) D1424 O K[E
DI N—TTIRHREEINLoT2, L2 L7ZRG, IFREERALTIE M TR
WEELL T TR LV UVERELE EOHBELND -2, B L OH#E—FEREIX
N T0.9 ug/kgRETH 5 (WHO 1996) .

FEEAEICBE L. BIEICIEED O I EMT R MAIE R WD & DRk 4
EOEEREZEZESKERSKEEHEMEZESOFMICEN, B D
NOAEL/Z, KA KT OREE L RN BT OEKRILEM L LY BHE
THDHEREL., ¥4 pg/kgihE\E/B EHETESIND, Lizn-> T, NOAEL
DREPK~DHFHGFEE210% & L, KESOkgD A3 1 H2LEKT» L {KE L T
HEONTFEMME : 0.0l mg/LEZHMFE T ENEHE TH D,
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= 21 WHO FI(CKDHELUD TDIERICK S R FEMM

R L NOAEL LOAEL AREEMAK TDI
(mg/kg A E/H) (UF) (ng/kg (K&E/H)
WHO/DW bt hEFHF% 0.004 — — —
GL (Longnecker et al.
% 3 K 1991)
(2003)
EPA/IRIS t MEFWTE 0.015 0.023 3 5
(1991) (Yang et al.
1989a)
Eﬁi\‘%’@]%\ v b 0.004 - - -
K E K (Longnecker et al.
(2003)
1991)
3. BHEWKRR

R 214E EE KB R EFIC B 1T A KE K OB HR I (3522) 7206 & 8L H S
BT AEEMEMNICAH D & EAKICE W TIE., KEEKEE%EE (0.01 mg/L)
D100% BB BT NI H o720, 1T A ENI0%LLT (5,192/5,2104#1 55)
Fo. HARKICBWT, RKIZ20%Bi#E30% LT OEF 2101 dH
ST, 1FEAENRI0%LLT (5,355/5,36815) TH -7z,

T o,

£22 KEKTOHEKRE KE#HKET FR21 E£E)
o e UEAE | k3 5 BEEU A R
o 10% | 20% | 30% | 40% |50% | 60% | 70% | 80% | 90%
% il 10% | A8 | | B |l | s | EaE S | EE | EE [100%
| AP | BAT 1 20% 1309 11409 |50% | 60% | 70% | 80% | 90% |100% | &tk
7}< gl %{ UPT I |IUPRF [T | [ [BLF L [ BT
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Jlo.o11
g.,)J 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
>k [5,210[5,192] 14 3 0 0 0 0 0 0 0 1
7k [1,041[1,035 4 1 0 0 0 0 0 0 0 1
f{\ ;; AW 976l 273 3 0 0 0 0 0 0 0 0 0
Ak [3,072[3,065 5 2 0 0 0 0 0 0 0 0
= ofh | 816 814 2 0 0 0 0 0 0 0 0 0
EDRLN 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
fi fj;j LW 967l 2671 ol ol o o o o o o o o
i T Ak 12,817(2,809 8 0 0 0 0 0 0 0 0 0
= ofh [1,267]1,264 2 1 0 0 0 0 0 0 0 0
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M. BEmEmEE LT

LU FOMEATETHD, ELUIIBERICEARFECHEET S
N, BEFN~DEBRERBIZELDPONDIZIEAETHY ., KLZEEXINLIXTHDT N
Thbd,

EhIEIC. BEYEZBL TCAERDOEL ) AF A= KOk L ) VAT A
VOFETERLTCWAN, ELOFRENEREIIARAFATHS, BROBELT
T, BV AEEMIT—EMICE FOEAEE LG REIZRN L, BEL DN
AFT XA TEVT L 1JEBEDOMEBAERCILFEFEREBIC L > TR D,
NICRINEINnN7-tEL i, BL ) 7ar A OFRET, THLEOKN CHE
ICERS0BEELRARZHNEAEZRE2-T, E boROBIR T, Bk L B
FTHRITDAERELV ) AT A= 3B ENL. BEEIZL2D LT 80%
EBADODWINEERTZERBREINTWEN, BBV VBTN TLADOK
WRITEL ) AF A= 50 HE< 30~46% LWV HrMELH H, EREN
RELTCHBEE CTHLE FOREEICEENEL D,

EFNOEZHEICLY, ELUORBETIHEHI ba v KU 7LAE & ORFE,
TLUBEITCEELFE (BRRRROT—V v 78 NORE, RE, K
NETJBEUE, PRMRERROREE) LoEIREINTVWD, £,
EFN~DORHFBRBEICLDIMNOERE, MELXPIHF~OEERRDOLNLTWVD,

EBREY T, ELUOBREROZSICIIMRER~ORE, &R, K
DIBEELENRE I N TN D,

ENRAUEIZOWTIE, AEREZEIIRESIL TV RN, 7y MLV U8
TRV LAITHEEV VBTN ULAEHRAKEE LB AERRIZE WD
T, BHEERAEROFERBENMNBD LN TWIN, KRBRIZT1HEDO A
ODRBETHY, . BRELEBRESCSESEOREHEEICOVTOFEMNR
BHTHbd, £7-. IARC Tk L %27 —7 3 (B M TDHRENAIEICD
WTHETERWY) WHELTWDLIR, Bk NEPAMEZ BT 5 H
RiZBohnTnin, LEB s T, BORABIZOWTIEZZOREEREEZEET
HZEIETEROD, B ETIERIAMEAE TS LTI EITTER
A

BEBEMHICOWTIE., LB MY ULANFELX O in vitro RERIZEB W
THMEEZRL., invivo e EBEERBRICBVWTCHLHEBOEENRS CIIEME
Thol=N 2EFTEETHEORSE L H Y | B SICEB W CHAEZR HIWIT T
AN

UEDZENL, BLUVIZOWTIREENABEHEICET S TDI 2HH T
HZENBEUITHAL LW LT, £/, BELVEMETLETLHY, E LD
BEEMEN+ oI NTWVWDLEZEnDL, B T — %2 HWTHEMEZIT - 72,

K(EOELVUVBENREVERSGHBICEEL, B UEBERENKK 724 pg/
H. &% 68 ng/H. FEHEEE 240 ng/H TH o 2 ER 142 £ 12i1%. MO K
BAEgGdlz, BREREOEZHREICEERERIBVBDON -T2, £
T, 2OV UEHERE 240 pg/H 2 K1, KEE 60 kg L HE L TR

33



HY - OEICHE L, NOAELA#t® L & LT 4.0 uglkg K&E/H & L 7=,

— 5., FEOREFE LV VRENEFICHEVWHIBKICEEL, ELoFFD
BEERIER (E, MOERFEE) PRFELIZKAILDOEL Y —HEREDOK
IMETX, 918 pg/B (MLHE L REOKR/ME 1054 ng/L 2 b#E) Th o
7=,

D5 AIZHONT, 1992 FIZHFAENITONEEER., ZhoERITE LY
HEMNSEELTCEY, MFOEH L U BED 1,346 pg/L 05 968 g
ILIZFR > Tz, 968 ug/L # BREFHE L UEBREICHET 5 &4 800 pg/
HElpol, ZTOREERLY, KEA255kg ERET D E, AFEICB T
% LOAEL % 16.6 ug/kg {K=E/H | [l NOAEL (% 14.5 pg/kg (K&E/H £ & 2 &
NHMN, HBEHAN B L LLRNZEND TDI OFREICHWD Z L1 HE Y
TR ARWEEB XD,

L Lens, FEIICEIT2WECTHEL 14.5 pg/kg BE/B X, EdoX
ElcB T 2EOCE L ORKERE (724 pg/H) ZREICEH L7 12 pglkg
KE/BIZEWZ ED, THIFEXEICBT2AEEREZ2ZFEFIT200LE
b,

kAN BLZOEL OHLE—HERE L LT 0.87 ug/kg KE/HNRE
ENTEBY, LdoXkEICBTI2AENOELNTZAHKEYZ VY O NOAEL
4.0 pg/kg KE/HIZZOHE-HERELTWVETH D, S HICKEORE
TiX, FHEREON 3EFETHLIHKRKERE (724 pg/H) THLEENADL
Nighot=Z &5, NOAEL 4.0 pg/kg R E/B ISR fEEARZITEA T I,
LD TDI % 4.0 ng/kg KE/B ERE LT,

TDI 4.0 pg/kg (KE/H (L > & L)

(TDI 7% E R #L) 7 A

(NOAEL X ERMAT B)  ND BT % & Lo b RIE R K NAELFHEE
(NOAEL) 4.0 ng/kg K E/H

(T FEHR %) BWHALARW (BELrite M > TN

ALFETHY, NOAEL O 3 fF0EIW&E
(RRERE) TOLEENLLNRNTD)

<HE>

KEKEEEEDO LR THHEE 0.0l mg/LOKEZEEF50kg D AN 1A
Wi 2LEKLEHAIC, 1HY - IKE 1kg DEREIL, 0.4 ng/kg (A&
IBEEZOND, ZOfEIX, TDI 4.0 pg/kg KE/H D 104550 1 ThH 5,

34



x23 &

AERICEH (T 5 NOAEL 3

B - R -

PE - B BBt

T RARA b
(mg/kg (K H/
H)

NOAEL
(mg Se/kg
RE/H)

LOAEL
(mg
Se/kg K/
A)

1 5

< 7R
BALB/c
e 5/

14 HE £
KB 5

AR AT 1 724K
0D B S
& » DOPAC L
~ L 5
(0.58-), HVA
Lo F5H
(0.58)

0.24[T]

0.58[TI

o #H

~ 7R
ICR
M 15/F%

30 H A (i 6

H) o il e P
5.

W 0.5%
CMC-Na

ALT. AST &
5 (9.4-). 30
HH 2%, i
I o> 28 28 M
(14.1-)

4.7[T]

JHF ik 52 2
9.4[T]

N
NI
.
AR

o

< 7R
B6C3F;
HEHE 1078

13 #HH &
K% 5

i Ak - A5 R sk
BN, M e
NG R RN g
il AR K B R
Do AN B R
hn. ARk B
(0.8-)., i : f&
=N #1 il
(1.5-)

A 5 ek D
0.8[A]

b
EAAN
=
N

MU T - BROK R D
(0.5-), Mt : &
AR ER A, FB
FA S EE B 0
111§ N
VNN e )| B
(0.9-). HE : &
BB,
T B AR b R B
o, Z 4 JE T K
(1.6)

Ny R
0.9[A]

[ el v
N
720N

;=

Z v b
Wistar
ME 6/

3-6 WHIE #&
KEE

iR N T
5O ERLVE
VoW X
%R E

0.64[T]

[ e v
f b Y
720N

@

7 v b
SD
M ()

6 i A
& 5

TR £H

Ji% 5 4 il

(0.64-) . ~F
Jsaerod,
Vi Jik o> i (0.8)

0.64

[} el P
W kY
7 I

™

7 v b
SD
K 40

8 i [
# 5

TR H

I e, o> % i 1
P AR P9 MR dak A%
D A RS O T
il 25 kR 25 AL | BT A
He o> B B 8 5
(0.7 LL |)

T ik 52 2%
0.7[P]

[ i e P
-3y RN
7 I

35




) e - SRAE -

PE - B BB

B

T R&RA v b
(mg/kg K&/
H)

NOAEL
(mg Se/kg
RE/H)

LOAEL
(mg
Se/kg R &/
A)

1

Z v b
Wistar
e 11/Rf

37 AT
IR €5 # 5-

JFF P9 3505~ o> B %
HK o BAE MR
HEWT v/ —
A D 55 WO E M
it (0.002) . AT/
B30 k% T O Pr ok
L=ERNIZE
F 57 v —H
fa oo fiE K & /N3
W T O BAE % D
JIF 0 i 2 56
(0.004)

AT fige @ A fife
72 TR B
0.002[P]

i e
fig o b
LAV

v
Y

P

7 v b
F344
MEHE  10/EF

13 # [
R K B G-

e AR AR 72
fRAkEDOZE LW
B (0.2-), M -
2K A7/ 72 R
K DFE LW
A M B LR O
BHE e M

(0.4-), —H &
59, MERE ;B RR
EmCD ., ME B
50 O B 72 AV
(0.6) ., £ T= X i
PESE (0.8)

0.2[A]

0.4[A]

EAN
=\
LB

I

o - R R BE O A
(0.2-) . it -
REEH R E O
WA M ROk &
DFEL WD

(0.4-), I : &%
KD FH L W
A MERE BB D
i (0.8-0.9)

0.2[A]

< 7R
Swiss

Wi 50/8F

A JE
ROK B 5

JHF i . At LR MR S
D F Hligds TT
I R—VR
DA DB
(0.31)

e

Wistar

41,437 Pt
(PERIAFE)

2 4[]
& i # 5

JHF ik o> 7 i | JiF A
Jia 25 M | e o
Bk (0.1-).
FEHREKAAR 72
JHF 4l e 3464 5
(0.025-)

0.025[T]

0.1[T]

S~ OS¢~
Q‘gkﬁ’{\:\’ﬂ'g%\:\’

AN T o e W T

N R LA AN

7 v b
LE
WEHE  50/EE

36 2 A H
oK & 5

S IR o AR R
(ES N S
LA &8
(>0.2-)

0.2 i

- <
=\
IR

B

36




WA -

PE - B BB

B

T RKRA 2k
(mg/kg R H/
H)

NOAEL
(mg Se/kg
RE/H)

LOAEL
(mg

Se/kg K&/

H)

1

30 H &
K B 5

£ TOEY TR
K& REIR o T
(0.01-), EE D
KRR E (0.12)

0.01

-t L/

14 H M
oK B 5

Jifa iR FA Sk B A A
T (0.38-). 1HEH
=& OEBKED
KT (21% K O
43% ) . M fig +8 Xt
HEOK T &M
A o K
R Y v N ER
O B HE iE =R
LR Mg~ 2 e
77— LPS
HRICLD
TNF-a, IL-1p p%
A B o BN
(0.82)

0.38[TI

L ek 52 %88 |

0z R
0.82[T]

I EH
SR
- <
SN

B L (-1.36)

1.36[T]

o
AN
1S

@

7 v b
SD
e 12/FF

10 # [
R K B G-

NK #ffa o
YAC-1 JE 5l e
(S e R 1 D=2
oM, DTH
A= /A
VYU E2EBKD
il (0.07,
0.28). IgG FE/E
=1
VU VUE RO
#il (0.7)

0.7[TI

N
- <
=\
N

©

SV
BALB /c
e e/EE

8 i [
R 8 % 5

GPX 1M &
GSH/GSSG D &
TR B
FEEOWMN,
R NOY R -
JE L o )
oK T, —HKEY
=0 o REhYik
O (0.15)
*xf B EE (0.03)

0.15

NEaiE
S
- <
=\

S Hr

<~ 7R
CD

MERE 5/

= A
Gy EeR

@y . R
L. W&y Fy
D A R TR
OEMm, Fi~Fs
A T/HhET NI
B o B .
Fs & 22 B3
(0.39)

0.39

B
AN
SN
N

37




% | B - R - B3 U RARA 2L (NOASE%k LO(AEL fifs &
- M . S mg Se/kg mg
H H)

ZS 7 v bk 30 H [#] oA RE Z < | 3.0[A] Lo
c. SD FROK $ 5 B DR M Al
i3 oK B 0 WD I

£ 10-13/% (1.5-) ., i : 2F:
W% W ) R 2
(3), RéEwy . A&
738 - (KRE WD
(1.5-) . £k
W (3)
£ Z v b 13 A fH e oM 0.1 v LB
d. F344 R K B G- D G T > rU
MEE 10/8E ~DOEE (0.1) A
o ¥ o A 0.08 me L
(0.08) ., iff : % Bz kY
155 JE5 W~ o B AN
(0.4)
S VAV R A% 30 H M WL (0.3) 0.3[A] L-E L
e. ME 10 PC/RE 5 il % 1 AFF =
g
= SN fRE R BTE | BEER X OE | 0.004[W] L
a. P ESRENET ft#HmEEAIC
142 4 HEREER L
(0.004)
v SN fEFEEIE | L o mHEIER | 0.015[E] 0.023[E] L
b. HE A 2L (0.015). &
400 % L EiE R &
» (0.023)

o mAEEERR, B BEFEEROES AR, M MREERR, G wEFEERR

A EGE - A E R BR

[A]l: &% . [E]: US EPA, [P]: NEDO.

[T] : ATSDR. [W]: WHO

38




AFMECTCHEALEBSICDODWTIEHXRIZAEL 1=

5-HT
5-HIAA
ALT
AST
ATSDR
CMC-Na
CHO #f fa
DA
DTH
DOPAC
EPA
FAA

F344 7 v b

GPx

HVA
IARC
IgG

IL

IRIS
LDso
LE 7 v b
LOAEL
Lp

LPS

NE
NEDO
NK 7 f
NTP
NOAEL
RfD
SCE
SD 7 v k
UDS # B
T3

T4

TDI
TNF- o
TSH

o b=

b-t Fme ¥ A F—/LEFEE

To=TI ) N TURART
TANRTX BT I T
KEBEEWE - BRBER
HIVRF T AF L E—
F¥ A =—ZA LXK
R—r3

VB SIE T 3 UE
e ReXy T o LVEEEE
KERERET

27T kFNT I TNV
Fischer344 7 v K
TINHEFF vt F
REN=Y R

[E BE 23 AW 22 1% BE

tE s a7y v G

A —aAfF

eV ATHBE®RS AT L
S E

Long-Evans 7 v b

/N EEE

MmAEAEE »# /N7 &

U R Z b

SN ERT7TY v

o r X — - EEHIHFR
FTF 2T X7 —fha
KEERBEE T2 T T L
EEMtE

ZHRH&E

il ok G B8 3 1A AT
Sprague Dawley 7 » b
REH DNA & kil B
FVa—FFr=Vr
Faxr

M2 — HERE

N I 82 BE K]+
BRI P A v |

39

- 7 —F

VAT =T —F

AT RV UL

B FR SR A

Ve

—

& B FEEAE



Alissa EM, Ahmed WH, Al-ama N, Ferns GA. Selenium status and
cardiovascular risk profile in healthy adult Saudi males. Molecules. 2008
Dec 31; 14 (1) :141-159.

ATSDR. Toxicological Profile for selenium. U.S. Department of Health and
Human Services, Public Health Service, Agency for Toxic Substances and
Disease Registry. 2003.

Bleys J, Navas-Acien A, Guallar E. Serum selenium and diabetes in U.S.
adults. Diabetes Care. 2007 Apr; 30 (4) :829-834

Casteignau A, Fontan A, Morillo A, Oliveros JA, Segalés J. Clinical,
pathological and toxicological findings of a iatrogenic selenium toxicosis
case in feeder pigs. J Vet Med A Physiol Pathol Clin Med. 2006 Aug; 53
(6) :323-326

Chen, C., Hedstrom, O. and Whanger, P.D. Effect of vitamin B12 on
performance and tissue selenium content in rats fed sub-toxic levels of
selenite. Toxicology. 1993; 85, 101-115.

Combs GF dJr, Midthune DN, Patterson KY, Canfield WK, Hill AD,
Levander OA, Taylor PR, Moler JE, Patterson BH. Effects of
selenomethionine supplementation on selenium status and thyroid

hormone concentrations in healthy adults. Am J Clin Nutr. 2009 Jun; 89
(6) :1808-1814.

Cukierski MdJ, Willhite CC, Lasley BL, Hendrie TA, Book SA, Cox DN. et al.
30-Day oral toxicity study of L-selenomethionine in female long-tailed
macaques (Macaca fascicularis) . Fundam Appl Toxicol 1989; 13 (1) :26-39.

Cummins LM, Kimura ET. Safety evaluation of selenium sulfide
antidandruff shampoos. Toxicol Appl Pharmacol 1971; 20:89-96.

Dickson RC, Tomlinson RH. Selenium in blood and human tissues. Clinica
Chimica Acta 1967; 16:311-321.

Ducros V, Laporte F, Belin N, David A, Favier A. Selenium determination
in human plasma lipoprotein fractions by mass spectrometry analysis. J
Inorg Biochem 2000; 81:105-109.

FAO/WHO. Vitamin and mineral requirements in human nutrition, 2nd ed.
Report of a Joint FAO/WHO Expert Consultation. Available online at
http://whqlibdoc.who.int/publications/2004/9241546123.pdf. 2004

Griffiths NM, Stewart RDH, Robinson MF. The metabolism of
[75Selselenomethionine in four women. Br J Nutr 1976; 35:373-382.

Halverson, A.W., Palmer, I.S. and Guss, P.L. Toxicity of selenium to

40



post-weanling rats. Toxicol. Appl. Pharmacol. 1966; 9, 477-484.

Harr JR, Bone JF, Tinsley IJ, Weswig PH, Yamamoto RS. Selenium toxicity
in rats. II. Histopathology. In: Muth OH, Oldfield JE, Weswig PH, eds.
Selenium Biomed Proc 1st Int Symp, Oregon State Univ, 1966. Westport,
CT: AVI Publishing Co. 1967; 153-178.

IARC (International Agency for Research on Cancer). IARC Monograph on
the Evaluation of the Carcinogenic Risk of Chemicals to humans: Overall
evaluations of carcinogenicity: An updating of IARC Monographs. 1987; 1
-42. Suppliment 7:71.

IARC (International Agency for Research on Cancer) . IARC Monograph on
the Evaluation of the Carcinogenic Risk of Chemicals to Man: Some
Aziridines, N, S, & O-mustards and Selenium. 1975; 9: 245-260.

Itoh S, Shimada H. Micronucleus induction by chromium and selenium, and
suppression by metallothionein inducer. Mutation Reseach 1996 Apr
6;367(4):233-236.

Jaffe WG, Ruphael MD, Mondragon MC, et al. Clinical and biochemical
study in children from a seleniferous zone. Arch Latinoam Nutr 1972;
22:579-611. (NEDO 2008 X v 5| H)

Johnson VJ, Tsunoda M, Sharma RP. Increased production of
proinflammatory cytokines by murine macrophages following oral exposure
to sodium selenite but not to seleno-L-methionine. Arch Environ Contam
Toxicol 2000; 39:243-250.

Kamble P, Mohsin N, Jha A, Date A, Upadhaya A, Mohammad E. et al.
Selenium intoxication with selenite broth resulting in acute renal failure
and severe gastritis. Saudi J Kidney Dis Transpl. 2009 Jan; 20 (1) :106-111

Kaushal N, Bansal MP. Diminished reproductive potential of male mice in
response to selenium-induced oxidative stress: involvement of HSP70,
HSP70-2, and MSJ-1. J Biochem Mol Toxicol. 2009 Mar;23 (2) :125-136.

KDRG. Epidemiological studies on the etiological relationship of selenium
and Keshan disease. Keshan Disease Research Group of the Chinese
Academy of Medical Sciences. Chin Med J. 1979b; 92:477-482.

KDRG. Observations on the effect of sodium selenite in the prevention of
Keshan disease. Keshan Disease Research Group of the Chinese Academy
of Medical Sciences. Chin Med J. 1979a; 92:471-476.

Khalil AM. The induction of chromosome aberrations in human purified
peripheral blood lymphocytes following in vitro exposure to selenium.
Mutation Research 1989; 224:503-506.

Koller LD, Exon JH, Talcott PA, Exon JH, Talcott PA, Osborne CA,
Henningsen GM. Immune responses in rats supplemented with selenium.

41



Clin Exp Immunol 1986; 63:570-576.

Kolodzijeczyk L, Put A, Grzela P. Liver morphology and histochemistry in
rats resulting from ingestion of sodium selenite and sodium fluoride.
Fluoride. 2000; 33 (1) :6-16.

Letavayova L, Vlasakova D, Spallholz JE, Brozmanova J, Chovanec M.
Toxicity and mutagenicity of selenium compounds in Saccharomyces
cerevisiae. Mutat Res. 2008 Feb 1;638 (1-2) :1-10.

Lobinski R, Edmonds JS, Suzuki KT, Uden PC. Species-selective
determination of selenium compounds in biological materials. Pure Appl
Chem 2000; 72 (3) :447-461.

Longnecker MP, Taylor PR, Levander OA, Howe SM, Veillon HC, McAdam
PA. et al. Selenium in diet, blood, and toenails in relation to human health
in a seleniferous area. Am J Clin Nutr 1991; 53 (5) :1288-1294.

Mahan DC, Kim YY. Effect of inorganic or organic selenium at two dietary
levels on reproductive performance and tissue selenium concentrations in
first-parity gilts and their progeny. J Anim Sci 1996; 74:2711-2718.

Moore FR, Urda GA, Krishna G, Theiss JC. Genotoxicity evaluation of
selenium sulfide in in vivo and in vivo/in vitro micronucleus and
chromosome aberration assays. Mutation Reseach 1996 Jan;367(1):33-41.

Murillo M, Carrion N, Quintana M, Sanabria G, Rios M, Rios M. et al.
Determination of selenium and iodine in human thyroids. J. Trace Elem.
Med. Biol. 2005; 19; 23-27

Nakamuro K, Yoshikawa K, Sayato Y, Kurata H, Tonomura M, Tonomura A.
Studies on Seleniumu-related compounds.V.Cytogenetic effect and
reactivity with DNA. Mutation Reseach 1976; 40: 177-184.

Newton MF, Lilly LdJ. Tissue-specific clastogenic of chromium and selenium
salts in vivo. Mutation Reseach 1986; 169:61-69.

Noda K, Takano T, Sakurai H. Mutagenic Activity of Selenium compounds.
Mutation Reseach 1979; 66: 175-179

Norppa H, Westermarck T, Knuutila S. Chromosomal effects of sodium
selenite in vivo. III. Aberrations and sister chromatid exchanges in
Chinese hamster bone marrow. Hereditas 1980;93(1):101-105.

NTP. NTP technical report on toxicity studies of sodium selenate and
sodium selenite administered in drinking water to F344/N rats and
B6C3F1 mice. Bethesda, MD: National Toxicology Program, Toxicity Report
Series Number 38. NIH Publication 1994; 94-3387.

NTP. Sodium selenate: Short term reproductive and developmental toxicity
study when administered to Sprague-Dawley rats in the drinking water.

42



Research Triangle Park, NC: National Toxicology Program, Department of
Health and Human Services. NTIS PB 1996; 96 190 616.

Nuttall KL. Evaluating selenium poisoning. Ann Clin Lab Sci. 2006
Autumn; 36 (4) :409-420.

Ray JH, Altenburg LC. Dependence of the sister-chromatid
exchange-inducing abilities of inorganic selenium compounds on the
valence state of selenium. Mutation Research 1980; 78:261-266.

Sayato Y, Hasegawa T, Taniguchi S, Maeda H. Ozaki K, Narama I. Acute
and subacute oral toxicity of selenocystine in mice. Jap J Toxicol Environ
Health 1993; 39 (4) :289-296.

Schroeder HA, Mitchener M. Selenium and tellurium in mice: Effects on
growth, survival and tumors. Arch Environ Health. 1972; 24:66-71.

Schroeder HA, Mitchener M. Selenium and tellurium in rats: Effects on
growth, survival, and tumors. J Nutr 1971a; 101:1531-1540.

Schroeder HA, Mitchener M. Toxic effects of trace elements on reproduction
of mice and rats. Arch Environ Health 1971b; 23:102-106.

Shamberger, R.J. and C.E. Willis. Selenium distribution and human cancer
mortality. Crit. Rev. Clin. Lab. Sci. 1971; 2: 211-221. (EPA 1991 X v 5[ )

Shamberger, R.J. The genotoxicity of selenium. Mutat. Res. 1985; 154:
29-48

Sutter ME, Thomas JD, Brown J, Morgan B. Selenium toxicity: a case of
selenosis caused by a nutritional supplement. Ann Intern Med. 2008 Jun
17; 148 (12) :970-971.

Tarantal AF, Willhite CC, Lasley BL, Murphy CJ, Miller CJ, Cukierski MdJ.
et al. Developmental toxicity of Li-selenomethionine in Macaca fascicularis.
Fundam Appl Toxicol 1991; 16 (1) :147-160.

Thomson CD, Burton CE, Robinson MF. On supplementing the selenium
intake of new Zealanders. 1. Short experiments with large doses of selenite
or selenomethionine. Br J Nutr 1977; 39:579- 587.

Thomson CD, Stewart RDH. Metabolic studies of [75Selselenomethionine
and [75Selselenite in the rat. Br J Nutr 1973; 30:139-147.

Thomson CD, Stewart RDH. The metabolism of [75Selselenite in young
women. Br J Nutr 1974; 32:47-57.

Thomson CD. Recovery of large doses of selenium given as sodium selenite
with or without vitamin E. N Z Med J 1974; 80:163-168.

43



Thorlacius-Ussing O. Selenium-induced growth retardation. Danish
medical bulletin, 1990, 37:347-358.

Tinsley IJ, Harr JR, Bone JF, Weswig PH, Yamamoto RS. Selenium toxicity
in rats. I. Growth and longevity. In: Selenium in biomedicine. Proceedings
of the first annual symposium, Oregon State University, Oregon. 1967;
141-152.

Tsunoda M, Johnson VJ, Sharma RP. Increase in dopamine metabolites in
murine striatum after oral exposure to inorganic but not organic form of
selenium. Arch Environ Contam Toxicol 2000; 39:32-37.

US EPA (Environmental Protection Agency) . Integrated Risk Information
System ( IRIS ) . Selenium and Selenium compounds ( CASRN
7782-49-2) .1991. Available online at http://www.epa.gov/iris/.

Whiting RF, Wei L, Stich HF. Unscheduled DNA synthesis and chromosome
aberrations induced by inorganic and organic selenium compounds in the
presence of glutathione. Mutation Reseach 1980; 78: 159-169.

WHO. Air Quality Guidelines for Europe, Second edition. 2000

WHO. Background document for development of WHO Guidelines for
Drinking-water Quality, Selenium in Drinking-water.
WHO/SDE/WSH/03.04/13. 2003

WHO. Guidelines for Drinking Water Quality, Fourth Edition. 2011a

WHO. Background document for development of WHO Guidelines for
Drinking-water Quality, Selenium in Drinking-water.
WHO/HSE/WSH/10.01/14. 2011b

Yang G, Yin S, Zhou R, Gu L, Yan B, Liu Y. et al. Studies of safe maximal
daily dietary Se-intake in a seleniferous area in China. II. Relation
between Se-intake and the manifestation of clinical signs and certain
biochemical alterations in blood and urine [published erratum appears in J
Trace Elem Electrolytes Health Dis 1989 Dec 3 (4) :250]. J Trace Elem
Electrolytes Health Dis 1989a; 3 (3) :123-130.

Yang G, Zhou R, Yin S, Gu L, Yan B, Liu Y. et al. Studies of safe maximal
daily dietary selenium intake in a seleniferous area in China. I. Selenium
intake and tissue selenium levels of the inhabitants. J Trace Elem
Electrolytes Health Dis 1989b; 3 (2) :77-87.

Yang G, Zhou R. 1994. Further observations on the human maximum safe
dietary selenium intake in a seleniferous area of China. J Trace Elem
Electrolytes Health Dis 8:159-165.

T Rx X — « EEHNEAHEBEME: LEDEOYHY X7 5EMiE Ver.1.0
No.128 B L v KON F D&Y 2008 4 11 A

44



A KB IO R LIS WEE VR 15 4R 4 L R AR

CETEBREKEM S KEE

|
%

2t
B A& 9 84 B OK D ' F H
ht i

o (2010 4 R ) 2010
tp://www.mhlw.go.jp/shin - .

j
[4)¢}
[
~
Do
o
o
o
~
o
Qt
~
(oW
f—
~
wn
o
Ut
[\
©
S
sV}
b
el
oL
-

HARKIEWHS KEFRF FERR 21 KR 2009

45



