EH 1 —

BEZHEIE 0520 F 1 &
R 27 #£5 A 20 H

N REZEZEELEERTME TE B

bl
; J
ir

513 e i
REGBEEERDRRGLLEERERE |

& 5 | .)fl'
BB AR 5 R B ORIz >\

W2 THE4AA 2 1 AFNTFRE 3 5 0 BIC L 0 IRHKEO B Y £ Uit
vyﬁfbuWA@ﬁﬁﬁﬁﬁﬁﬁﬁmﬁéﬁﬁﬁﬂmoéiLT\%ﬂ@&
BYEEWELE4,



CO894933
長方形


21 %5AR 18 H
R E e

F21E 4821 BITNENERZRERZER I YIKENH > EEL VT
FUDLOEGRBREZETMICEHLIMREEMORBEE B 1) ICBEL T,
UTDEBYEERLLEFET,

AR EMA
UTDERDS L, ELURUELVIEEYDEGEEHHRICRLIERZIR

HY 5 &,

OTEELUEF M) OLRBREEREE ) (EREFEKAH. 2014 F£11 A)
D5 FAHER No. 43 (ILITBUE AN M M ETE i B2 148, BIEIE AN EEMET
MR ERE. L EMEDOME ) XV 5FEE Ver1.0No. 128, L U RUZDIL
&%. (2008).) IZBWVWTSIHSNTLNSEHR

@Nordberg GF, Fowler BA, Nordberg M. Handbook on the Toxicology of Metals
Fourth Edition Volume 11 : Specific Metals. (2015) : Chapter 52 Selenium.
1175-1208 IZEWWTEIHESN TS EH

DIZETHEHELTHR2 ELURUEL UV EEYDEGEERRIZE
HEH—E (UT M3IiF21 £WWD.) D53b. XHES 1~16%, QIET S
BHEELTAHFZ2DSE, XEES 171~2] M EBXHE LTREVWELET,

BE. QICETIERIFT. —HOLEHELTVEIONOT, EELTLHXH
[CEALFELTIK, MHOAHEXIRE LTIRELET . =, Xk 21 [2DLVT
[F. EAZEBRRICETOINETHA-H. QDSIARY EEZXTVET,

HE T, BELEUERBEZRYELOLLDOZANRIELTRELET,

HWREEH2
FER1ICEHAET 2EHROEZEENONIL, HHETIEMRITEHI L,

EE1ICEET HEMELT,
@ IEAREZER. FRIFIKEHEE L. (2012). ]
@ TAgency for Toxic Substances and Disease Registry. Toxicological profile
for selenium. (2003).1 (RliFw2 X@Ek17)
[CTEWT. ELURUVELUIEEYDERSEHRE L TEIASATUL S XHE
[ZDLT, @ICELTIE, BliF2 XEBES 28 KRU29 %, @ICBELTIE, Al




w2 XHEEIN~38E, ThTh@ERXEE LTREW:-LET,

BE. QRUDIZEIAENTLAXRIZDONTIEH, —8ORVQZEHTE
BFELTWEITDT, EELTLAXRICEALELTIX, IHDOAHEN@EE L
TIRHELET,

HET, BEEEURBREZRYEEHE-3DOZEE3ELTRELET,



BIF1)

/i & 8 3 5 0 &
FRpk2 7TH 48 2 1H

NER R R EZRESFERIHMFE —RE

BaEEEETMICRIMREEHORIEEICIONT

FR26F11A18HEMNITEAFBERRELZL1ILI1IB8E2EEZbL-oTHE
ENLUEERICEBEREROONAEE L VBT P U AR EBLEER
EEHIZOWT, FRK2 74 A1 3 HEEEDRALEEZEE SN EH
B (Fl41HE8) KBTL2EBORER, RO LB MEERNLE
LRVFELLEDT, 2 8FE 4 AXRE TITRRHEBEWWZLET,

BB, FR28FE4ARETCEMEERZRHETERNI LPRALNE R
2T HmBER, BELPNICRHETERWVWEBARTSZOISFEHIDWTRH%Z
BEWW:=LET,



(Bl

L VEBET N U ADORGBEEETMICLERHREES

HE S

EROEH
1 DTFOEED5 b, Ly RO LAY OREE | Bk L BT -
EHRBRICKRIERERHET A &, Vo LDREEM

O EEeLvEgihry ‘?Aﬂﬁﬁf@}ﬁﬁﬁj (B HH
EHA St 2014 4 11 A) ©F|FA#ER No. 43 (3
SATBAE NS M BAT EARAR, MEEN T E
LA RS, (b E OE Y 2 7 FEHE Verl.0
No.128, & L RO D{La4. (2008).) 28 TH
BAaEnTnage '

@Nordberg GF, Fowler BA, Nordberg M. Handbook
on the Toxicology of Metals Fourth Edition
Volume I : Specific Metals.(2015): Chapter 52
Selenium. 1175-1208. 1B W TCB A IR TWAE
#

FECLETS
51w,

2 B 1 ICEETLIEECERZN O, S TRE
THI L,

FE




ELURUELVEEYDEEEERRICRIEN K

_GBiE2) |

Xk &S (B84 A4V iR BE [R—T (ROTHE
1 g:s:r:iv ;{I’akano Tand Mutagenic Activity of Selenium compounds. Mutation Reseach 66]175-179 | 1979
van der Lelie D, Regniers L, . .
2 |Borremans B, Provoost A and The \./ITO.TOX test, an SOS blolumlne'sclencle Sallmonella Mutation Reseach 389| 279-290| 1997
Verschaeve L. Typhimurium test to measure genotoxicity kinetics.
3 Biswas S, Talukder G and Chrlomosome damage induced by selenium salts in human Toxicology in Vitro 14| 405-208 | 2000
Sharma A peripheral lymphocytes.
The induction of chromosome aberrations in human purified
4 [Khalil AM peripheral blood lymphocytes following in vitro exposure to Mutation Reseach 224| 503-506 | 1989
selenium.
Genotoxicity of Two Pharmacologically Important Selenium Toxicological &
5 |Khalil AM Compounds (Selenocystine and Selenopuridine) in Cultured Human |Environmental 41| 147-154 1994
Blood Lymphocytes. Chemistry
Nakamuro K, Yoshikawa K, . . _ .
6 |Sayato Y, Kurata H, rs:::tlfvsitonwist??'i&mu related compounds.V.Cytogenetic effect and Mutation Reseach 40| 177-184 | 1976
Tonomura M and Tonomura A Y )
. The Mutagenicity and Cytotoxicity of Selenite,
7 Iétt)iciwl,—'ﬁoropatmck J and “Activated” Selenite and Selenate for Normal and DNA Repair— Mutation Reseach 49| 305-312 | 1978
Deficient Human Fibroblasts.
Sister—Chromatid Exchange Induction by Sodium Selenite:
L2248 D F Y 8 [Ray JH and Altenburg LC Dependence on the Presence of Red Blood Cells or Red Blood Cell |Mutation Reseach 54| 343-354| 1978
= N Lysate.
AUFHEE HLY ysate
N PN
RUZOLEY 9 E:z:r?ratsu N, Hara M and Rec Assay and Mutagenicity Studies on Metal Compounds. Mutation Reseach 77| 109-116| 1980
- . . Unscheduled DNA synthesis and chromosome aberrations induced
10 \;{thmg RF, Wei L and Stich by inorganic and organic selenium compounds in the presence of |Mutation Reseach 78| 159-169 | 1980
glutathione.
. Comparison of clastogenic effects of inorganic selenium .
1 g;fawramsaSA Talukder G and salts in mice in vivo as related to concentrations and 'Bl'l::;r?ihzzlsogy 12| 361-368 | 1999
duration of exposure. a
12 |Newton MF and Lilly LJ ;ls:jcz—spemﬁc clastogenic effects of chromium and selenium salts Mutation Reseach 169 61-69 1986
Noropa H. Westermarck T Chromosomal effects of sodium selenite in vivo.
13 andplznuu'tila S III. Aberrations and sister chromatid exchanges in Chinese hamster |Hereditas 91| 101-105| 1980
bone marrow.
14 itoh S and Shimada H Micronucleus induction by chromium and selenium, and Mutation Reseach | 367(4)| 233-236| 1996
suppression by metallothionein inducer.
Rusov C, Zivkovic R . L .
15 [Soldatovic B, Jojic—Malicevic ?nics;cudy of selenium genotoxicity in the micronucleus test on Acta Veterinaria 45(161-166 [ 1996
L and Stanimirovic Z i
16 Moore FR,'Urda GA, Krishna Glenotolxmlty evaluation of selenium sulfide in in vivo and in vivo/in Mutation Reseach | 367(1)| 33-41 1996
G and Theiss JC vitro micronucleus and chromosome aberration assays.
17 [ATSDR Toxicological Profile for Selenium. 2003
Mechani f mutagenicity and toxicity of sodi lenite (N
18 |Kramer GF and Ames BN ee anllsms ormu agenlcll v a'n oxicity of sodium selenite (Na , Mutation Reseach 201| 169-180| 1988
Se0; ) in Salmonella typhimurium.
19 |Lsfroth G and Ames BN Mutagenlmty of inorganic compounds in Salmonella typhimurium: Mutation Reseach 53 65-66 1978
Arsenic, chromium, and selenium.
il% gaos:raKiv I'_li'akano T e Mutagenic Activity of Selenium compounds. Mutation Reseach 66]175-179 | 1979
Sister—chromatid exchange induction by sodium selenite: reduced X _
20 |Ray JH glutathione converts Na,SeOj; to its SCE-inducing form. Mutation Reseach 141) 49-53 1984
Handbook on the 8L Sister—Chromatid Exchange Induction by Sodium Selenite:
Toxicology of Metals| &4 Ray JH and Altenburg LC Dependence on the Presence of Red Blood Cells or Red Blood Cell |Mutation Reseach 54| 343-354| 1978
(Fourth Edition), Lysate. —
Chapter 52 Tennant CM, Seale JP and  |Effects of a 5-lipoxygenase inhibitor, REV-5901, on leukotriene and|5°""2 ©
. 21 . . . N Pharmacy and 39| 309-311| 1987
Selenium Temple DM histamine release from human lung tissue in—vitro.
Pharmacology
" . . Unscheduled DNA synthesis and chromosome aberrations induced
liPé \Il_ivptlng R, Wil L ] el by inorganic and organic selenium compounds in the presence of |Mutation Reseach 78| 159-169 | 1980
glutathione.
Norppa H, Westermarck T, . e . .
22 |Oksanen A, Rimaila—Parna Chromosomal effects of sos:hum selenite in vivo II. Aberrations in Hereditas 93| 97-99 | 1980
nen E and Knuutila S mouse bone marrow and primary spermatocytes
. Comparison of clastogenic effects of inorganic selenium .
lijé g;]s;::qsas'&Talukder Geme salts in mice in vivo as related to concentrations and _Brleo:;:ihr:joelsgy 12( 361-368 | 1999
duration of exposure. a
14& 1}0h S and Shimada H Micronueleus induction by chromium and selenium, and Mutation Reseach | 367(4)| 233-236 | 1996
518 suppression by metallothionein inducer.
- Environmental and
23 gz?iygﬂmﬁ”z:ﬁ Bcocc;k SA Primate micronucleus study of L—selenomethionine. Molecular 14| 123-125| 1989
Mutagenesis



TDRUP
スタンプ


3k

Xk = EER A4V iR BE [R—T (ROTHE
. ... |Incorporation of a micronucleus study into a developmental Environmental and
24 ggoznv:'\.:l;::;zlagf' Willhite toxicology and pharmacokinetic study of L-selenomethionine in Molecular 21| 73-80 1993
nonhuman primates. Mutagenesis
. 2 " Effects of selenite on O2 consumption, glutathione oxidation and Chemico—
Han.dbook on the 25 Anundi [, Stahl A and Ho NADPH levels in isolated hepatocytes and the role of redox Biological 50| 277-288 | 1984
Toxicology of Metals goerg J changes in selenite toxicity Interactions
(Fourth Edition), -
Chapt.er 52 26 Garberg P Stéhl A, Warholm Studies of the role of DNA fragmentation in selenium toxicity. Biochemical 37B401-3404 1988
Selenium M and Hégberg J Pharmacology
27 |Peyroche G et al. Sodium selenide toxicity is mediated by O,~dependent DNA breaks. |[PLOS ONE 7| 36343 | 2012
k% I8 |lwea a4k #is 85 |~—v |ns
il% g:s:r:i' I'_li'akano T e Mutagenic Activity of Selenium compounds. Mutation Reseach 66]175-179 | 1979
Nakamuro K, Yoshikawa K, . . _ .
i?% Sayato Y, Kurata H, rs:::t'ﬁfit;"wistf]'g‘h';‘;\m” related compounds.V.Cytogenetic effect and |y 1o Reseach | 40| 177-184 | 1976
Tonomura M and Tonomura A )
Letavayova L, Vlasédkova D, .. .. . .
28 |Spallholz JE, Brozmanova J ;oxmlty and mutagenicity of selenium compounds in Mutation Reseach (:g? 1-10 2008
and Chovanec M accharomyces cerevisiae.
- . . Unscheduled DNA synthesis and chromosome aberrations induced
liPé Y_lvptmg R, Wil L ] el by inorganic and organic selenium compounds in the presence of |Mutation Reseach 78| 159-169 | 1980
glutathione.
lifé Newton MF and Lilly LJ Tissue—specific clastogenic of chromium and selenium salts in vivo. [Mutation Reseach 169 61-69 1986
EE eyl =
IR KEHEE
L 4& The induction of chromosome aberrations in human purified
e Khalil AM peripheral blood lymphocytes following in vitro exposure to Mutation Reseach 224| 503-506 | 1989
selenium.
29 |Ray JH and Altenburg LC !Jepend'ence Of. the sister-chromatid exchange-inducing abl“.tles of Mutation Reseach 78| 261-266 | 1980
inorganic selenium compounds on the valence state of selenium.
13& [Norppa H, Westermarck T Chromosomal effects of sodium selenite in vivo. Ill. Aberrations and X _
E#8 |and Knuutila S sister chromatid exchanges in Chinese hamster bone marrow. Hereditas 93(1)] 101-105 | 1980
16& [Moore FR, Urda GA, Krishna |Genotoxicity evaluation of selenium sulfide in in vivo and in vivo/in . _
E %8 |G and Theiss JC vitro micronucleus and chromosome aberration assays. Mutation Reseach | 367(1)] 33-41 1996
14& 1}0h S and Shimada H Micronueleus induction by chromium and selenium, and Mutation Reseach | 367(4)| 233-236 | 1996
ExX: suppression by metallothionein inducer.




Sk

Xik% = EE4 24V Hita BS |R—U (RTF
van der Lelie D, Regniers L, . .
2¢& Borremans B, Provoost A and The .VITQTOX test, an SOS blolumlne.scl:encle Sglmonnela Mutation Reseach 389| 279-290| 1997
ExX: Y — typhimurium test to measure genotoxicity kinetics.
18& Mechanisms of mutagenicity and toxicity of sodium selenite . _
] Kramer GF and Ames BN (eS80 fm Seilrremella i, Mutation Reseach 201| 169-180| 1988
Nakamuro K, Yoshikawa K, . . _ .
i?% Sayato Y, Kurata H, Studles on Selerumu-related compounds.V.Cytogenetic effect and |y ation Reseach | 40| 177-184 1976
Tonomura M and Tonomura A Y )
il% g:s:r:i' I'_li'akano T e Mutagenic Activity of Selenium compounds. Mutation Reseach 66]175-179 | 1979
19& Lsfroth G and Ames BN Mutag.enlmty of inorganic compounds in Salmonella typhimurium: Mutation Reseach 53| 65-66 1978
EX: Arsenic, chromium, and selenium
. The Mutagenicity and Cytotoxicity of Selenite,
iz% Ié(t) I_hWHﬁoropatnlck J e “Activated” Selenite and Selenate for Normal and DNA Repair— Mutation Reseach 49| 305-312 | 1978
¢ Deficient Human Fibroblasts.
Effects of sodium selenite and methyl methanesulphonate or
30 Szzo‘ig'w'?’:ﬂtenbwg JLand N-hydroxy—2-acetylamino—fluorescence co—exposure on sister Mutation Reseach 57| 359-368| 1978
chromatid exchange production in human blood cultures.
" . . Unscheduled DNA synthesis and chromosome aberrations induced
lif]é Y_lvptmg R, Wil L ] el by inorganic and organic selenium compounds in the presence of |Mutation Reseach 78| 159-169 | 1980
glutathione.
Induction of sister chromatid exchange by various selenium
31 |Sirianni SR and Huang CC compounds in Chinese hamster cells in the presence and absence |Cancer Letters 18| 109-116| 1983
of S9 mixture.
32 Ueda H, Kuroda K and Endo The inhibitor){ effelct'f selclenium on induction of tetraploidy by Anticancer 171939-1944 1997
G dimethylarsinic acid in Chinese hamster cells. Research
8L Sister—Chromatid Exchange Induction by Sodium Selenite:
e Ray JH and Altenburg LC Dependence on the Presence of Red Blood Cells or Red Blood Cell |Mutation Reseach 54| 343-354| 1978
Lysate.
Lu J, Jiang C, Kaeck M, . e . R . .
33 |Ganther H, Vadhanavikit S, Ip DISSOlCIatIOFI of the genotoxic and growth inhibitory effects of Biochemical 502)| 213-219| 1995
C and Thompson H selenium. Pharmacology
4& The induction of chromosome aberrations in human purified
e Khalil AM peripheral blood lymphocytes following in vitro exposure to Mutation Reseach 224| 503-506 | 1989
selenium.
54 Genotoxicity of Two Pharmacologically Important Selenium Toxicological &
e Khalil AM Compounds (Selenocystine and Selenopuridine) in Cultured Human |Environmental 41| 147-154 1994
Blood Lymphocytes. Chemistry
ATSDR2003 . . . . .
Toxicological Profile | 34 |Biswas S Cla§togen|c effects of an inorganic selenium salt in human Cell Chromosome 202)| 67-72 1997
for Selenium peripheral lymphocytes in vitro. Research
3& |[Biswas S, Talukder G and Chromosome damage induced by selenium salts in human . . -
%78 |Sharma A o e Toxicology in Vitro 14| 405-408 | 2000
16& [Moore FR, Urda GA, Krishna |Genotoxicity evaluation of selenium sulfide in in vivo and in vivo/in . _
E %8 |G and Theiss JC vitro micronucleus and chromosome aberration assays. Mutation Reseach | 367(1)] 33-41 1996
13& |Noropa H, Westermarck T Chromosomal effects of sodium selenite in vivo. IIL
T andplznuuytila S Aberrations and sister chromatid exchanges in Chinese hamster Hereditas 93(1)[ 101-105| 1980
bone marrow.
— Environmental and
gé gzil\;xu’mj”z:: é)fo'k SA Primate micronucleus study of L—selenomethionine. Molecular 14| 123-125| 1989
Mutagenesis
. ... |Incorporation of a micronucleus study into a developmental Environmental and
%i:‘é g?)ovadW\"I'yaijaer::IaAPFR' Willltiz toxicology and pharmacokinetic study of L—selenomethionine in Molecular 21| 73-80 1993
nonhuman primates. Mutagenesis
lifé Newton MF and Lilly LJ Tissue—specific clastogenic of chromium and selenium salts in vivo. [Mutation Reseach 169 61-69 1986
Journal of the
35 |Olson OE Selenium toxicity in animals with emphasis on man. American College 5| 45-70 1986
of Toxicology
36 SEaWr;SaSA Talukder G and Selenium salts and chromosome damage. Mutation Reseach 390( 201-205| 1997
. Comparison of clastogenic effects of inorganic selenium salts .
102 [Esves & Uakiekr G o in mice in vivo as related to concentrations and duration of Bloteclhnology 12( 361-368 | 1999
F18 |Sharma A Techniques
exposure.
14& 1}0h S and Shimada H Micronueleus induction by chromium and selenium, and Mutation Reseach | 367(4)| 233-236 | 1996
ExX: suppression by metallothionein inducer.
Rusov C, Zivkovic R . L .
li?é Soldatovic B, Jojic—Malicevic A. study of selenium genotoxicity in the micronucleus test on Acta Veterinaria 45(161-166 [ 1996
L and Stanimirovic Z mice.
Dietary selenium, hepatic arylhydrocarbon hydroxylase and
37 |Gairola C and Chow CK mutagenic activation of benzo[alpyrene, 2-aminoanthracene and 2—|Toxicology Letters 11] 281-287 | 1982
aminofluorene.
Schillaci M, Martin SE and The effects of dietary selenium on the biotransformation of . _
38 Milner JA 7,12-dimethyl-benzanthracene. Mutation Reseach 101} 3137 1982
9¢ |Kanematsu N, Hara M and Rec Assay and Mutagenicity Studies on Metal Compounds. Mutation Reseach 77| 109-116 | 1980

)

Kada T




in vitro B FEMEMEE

(BIA3)

AR N euE PERE SUPHIR L - e B s e Z M
IR | Salmonella Na,SeO; 1-14pmol(-S9) [AEs Noda et al
HEABR typhimurium (1979)
TA100 (M)
Salmonella Na,Se0; 1-14pmol(-S9) =3
typhimurium
TA98
Salmonella Na,SeO; 1-14pmol(-S9) e
typhimurium
TA1537
Salmonella Na,SeOy, 1-12pmol(-S9) VORGP
typhimurium
TA100
Salmonella Na,SeO, 1-12pumol(-S9) e
typhimurium
TA98
Salmonella Na,SeOy, 1-12pmol(-S9) P
typhimurium
TA1537
Salmonella SeO, ABH(-S9) s van der Lelie et
typhimurium al (1997)
TA98 (ZM2)
Salmonella SeO, AHA(-S9) [ A
typhimurium
TA104
Salmonella Na,SeO; 0.5-4.0 mg(-S9) (k8 Kramer and
typhimurium Ames (1988)
TA104 (ZH18)
Salmonella LU | AW Bo 1t Lofroth and
typhimurium ("E3) Ames (1978)
Salmonella Lo a | K9 Ak (ZHi19)
typhimurium Y (A~9)
B 7-229X | Saccharomyces Na,SeO; 0.1-10mM(-S9) W Letavayova et
78 FLEA R cerevisiae al (2008)
SIR751 (ZH128)
Saccharomyces L AF A= | 0.1-10mM(-S9) M
cerevisiae
SJR751
Saccharomyces Se-AF /L1 /| 0.1-10mM(-S9) (=Y
cerevisiae VAT AV
SJR751
et KB | ERRAIMEEAMER | Na,SeO, 13-53x107 M(-S9) Fex Nakamuro et al
R (1976)
ERARRS L SR (A MER | HaSeO, 13-53x10" M(-S9) gt | (BH6)
ERARME ML AR A MER | Na,SeO; 13-26x10 M(-S9) Bt
ENRME ML R EMmER | HySeOs 6.5-26x10” M(-S9) Bt
ENRH MR A MER | SeO, 6.5-26x10™ M(-S9) Btk
ERRAG M D>/ SER | NaySeOs 8.0x107-8.0x10° M BRPE Khalil (1989)
(-S9) (ZH4)
ENRAE ML ESRY L SER | L /AT A= | 8.0x107-8.0x10° M (ks
(-59)
ERARAH I RY 7 EK | NaySeO; 2.32x107-2.9x10° M Bo 1t Biswas et al
(-S9) (2000)
ERSRRY I iYL /SR | NaySeO, 1.06%10°-5.3x10° M ke (Z3)
(-59)
[P RINASZS LTI 1.05x10°-1.05x10* M B Khalil (1994)
(-39) (ZH5)
ehAIMERY L SER | BV AT | 1.05%107-1.05%10* M Bot

(-S9)



TDRUP
スタンプ


TLe (RELH [ ERRMMLARY 7 <ER | Na,SeO, 0.2-1pg/mL(-S9) BT Biswas (1997)
R (&1#34)
b NERAE SR Na,SeO; 2x107-3x107 M(-S9) (A Lo etal (1978)
2x107-3x107 M(+S9) Bos (BHT)
b NERHE SR Na,SeO, 2x107-5%10" M(-S9) b - B
2x107-5x10~ M(+S9) PE o F0#
[ERZS AV
+89 T 7
DIRNED
F A =—ANLAZ— | Na,SeO; 1-25 uM(-S9) [AEs Ueda et al
Jili AR V79 (1997)
(AffsiatBR) (ZH#32)
F XA =—ANLAT— | NUAF LR L/ | 125 uM(-S9) Bt
i F SRl V79 =Uh-3—UR
(AfEHERRER)
F ¥ A=—ANLAZ— | Na,SeOs 1x107°-5x107 M(-S9) 55 V) B P | Whiting et al
I R P il (GSH 17 | (1980)
£ F Tk | (ZH10)
)
FHAZ—ANLAZ— | NapSeOy 2x107-5x10 M(-S9) 55 B
UL Rs Pl (GSH 17
£ F Tk
)
bl RI VBR[| Na,SeOs 1x107°-2.5x10° M(-S9) | Btk Newton and
Lilly (1986)
(zH12)
w7y | ERARIMLARY S /REK | NaoSe 1.12x10°-4.00x10° M Bo 1t Ray and
R A R (-S9) Altenburg
ERAIM AU SER | SeO, 1.12x10°-4.00x10° M | F5i “;%g)
(-59) (&HE29)
ER2If BRI RER | Se 1.60x10°-4.81x10° M Bt
(-S9)
ERIM AR jER | Na,SeO, 1.12x107°-7.99x10° M =X
(-S9)
bR R SEK | Na,SeOs 1.19x10°-3.95x10° M Bt
(-S9)
[EREN =PRSS LTV 1.05x10™-1.05x10™ M [AEs Khalil (1994)
(-S9) (2H85)
BRI RER | BL VAT | 1L05x107-1.05x107" M | Rk
(-S9)
ENEYINEES i Na,SeO; 119%10°-1.58x10° M Bott Ray and
(-S9) Altenburg
ERAMLRYL 7S5k | NaySeO; 1.58x10°-1.58x10° M | Byt (1978)
(-S9) (ZH8)
b MR 2 Na,SeOs 7.90x10°-1.58x10° M Gk (R
XP12RO (-S9) 1 BR
WAFAE T
TEE)
U2 EEERBRGIA Na,SeOs 1.58x107°-7.90x10™ M 20 GIR
(-S9) 1 ER A
WAFAE T
TEE)
[HENINEEP S ] Na,SeOs; 3.81x10°-7.95x10° M it Ray (1984)
(-S9) (ZHR20)
bR AR Bk | Na,SeO; 3.81x10°-7.95x10° M 2 (R
(-S9) I ERFFAE
TR
ERNEM ARV 7SER | Na2SeO3 1.58x10-6-1.19x10-5M | Btk Ray et al
(-S9) (1978)

(ZP30)




Gkt sy | T A =—A LA — [ Na,SeOs 0.25-64 ug/mL(-S9) 59 E5PE T Sirianni and
(RASHAERIR | Bl IR V79 0.25-64 pg/mL(+S9) BhitE Huang (1983)
F A= RN DA — | NaySeO, 0.25-64 pg/mL(-S9) patt (ZHE31)
Jiti 1 SRfAE V79 0.25-64 pg/mL(+S9) 2
Fy A =—RANLAZ— | Na,Se 0.25-64 ug/mL(-S9) GELAS i
Jifi b Sk V79 0.25-64 ug/mL(+S9) Bt
DNA {855 | rec assay B. subtilis Na,SeOs 7.82-62.5 mM(-S9) W Noda et al
V7 H17/M45 (1979)
rec assay B. subtilis Na,SeOy4 31.25-250 mM(-S9) [T (ZH1)
H17/M45
rec assay B. subtilis Na,SeOy 0.1-10 mg(-S9) = Nakamuro et al
17A/45T (1976)
rec assay B. subtilis H,SeO, 0.1-10 mg(-S9) (=Y (ZH6)
17A/45T
rec assay B. subtilis Na,SeOs; 0.1-10 mg(-S9) M
17A/45T
rec assay B. subtilis H,Se0; 0.1-10 mg(-S9) (=Y
17A/45T
rec assay B. subtilis Se0, 0.1-10 mg(-S9) M
17A/45T
rec assay B. subtilis SeO, 0.01M(-S9) [ aes Kanematsu et
H17/M45 al (1980)
(ZH9)
S.cerevisiae BY4742 Na,Se 2.5-25uM (-S9) B (B8 | Peyroche et al
B AR FIFET | (2012)
CTHYIR) (BH27)
~ T AFLJE MOD i | Na,SeO; 1-5 uM(-S9) It Lu et al (1995)
(ZHR33)
~ 7 A3 MOD #ilf | A %Iﬂf L/ | 2-7 uM(-S9) [Exis
7R
~ T AZLHE MOD #il | Se-A F /L L | 20-100 uM(-S9) ftE
) VRARTFA
Sprague-Dawley 7>k | NaySeOs 10-50uM(-S9) [AEs Garberg et al
FA R T e (1988)
Sprague-Dawley 7 bk | Na,Se 50uM(-S9) Boitk (& HE26)
EESRLT
AEH b NERAE SRR Na,SeOs 107-107 M(-S9) BtE Whiting et al
DNA A5k (GSH 77 | (1980)
AR EFTH | (Z2H10)
1)
b MR 2T Na,SeO, 10°-10~ M(-S9) [l
(GSH 1§
£ FCH
1)
b NERHE SR Na,Se 10°-10" M(-S9) Kot
(GSH 1§
1E N CHY
1)
b MR 2T L/ AF 2| 100107 M(-S9) Bt
(GSH 1§
1E N CHY
1)
b NERHE SR L/ AZ I | 100107 M(-S9) [EYES
g
b NERHE SR L/ AF A= | 107107 M(-S9) i
g
TR RRHATE | B. subtilis BAMKHE | NaySeO, 1.6x10%-1.6x10° M EYES Nakamuro et al
EEBR DNA (-S9) (1976)
B. subtilis B/ERREE | H,SeO, 1.6%10*1.6%10° M Gk (ZH6)
DNA (-S9)
B. subtilis BFERRHIE | NaySeO; 1.6x10™*-1.6x10° M Sk
DNA (-S9)
B. subtilis BF/ERRHIR | HySeOs 1.6x10%-1.6x10° M BostE
DNA (-S9)
B. subtilis TAERRH K | SeO, 1.6x10%-1.6x10° M BostE

DNA

(-S9)




in vivo Bfm

AR FEEA N PE S BRI E JLBRYRE - e b & iR S
et R ELH | Z . Wister Na,SeO; EFR RS, 2[8] Eun Newton and
R Uy RER 1.5,2,2.5,5, 6 mg/kg Lilly (1986)
R (ZHE12)
Zv k., Wister Na,SeO; EF S, 2[a] Bt
B A0 5. 6 mg/kg fAE
Zw b, Wister Na,SeOs FEFF RS, HilE] e
G 6 mg/kg AE
F ¥ A =—ANLAE— | Na,SeOs JEEN T - HE] [ZLE8 Norppa et al
Tt 0.3. 0.6, 1.0, 2.0, 3.0, (1980)
B HEHI 4.0, 6.0 mg/kg A (ZH13)
Zw k. Wistar, ©E(5 1 | SeS FRHE 0¥ 5, BE] e Moore et al
i) 12.5. 25, 50 mg/kg A (1996b)
5 U/ (2R16)
B G
Zw k., Wistar, #E(5 1 | SeS FRR 0 &5, BE] e
i) 12.5, 25, 50 mg/kg R
5 PL/iE
JER s A
<17 A, Swiss., 1 (6-8 | Na,SeO; g RS 1 % G-, Hile] s Biswas et al
T i) 7. 14, 21, 28 mg/kg 1K (1999)
6 VL/iE H (ZH11)
B G
~7 A, Swiss, 1 (6-8 | Na,SeO, SRR O B -, HiE] Bt
T i) 7. 14, 21, 28 mg/kg 1K
6 PL/iE i
G
<7 A, Swiss. I (8-10 | Na,SeO; g RS O #% 5, He] [Zlka Biswas et al
1 i) 7. 14, 21, 28 mg/kg 1K (1997)
6 VC/RE H (ZH36)
G
~7 A Swiss, 1 (8-10 | Na,SeO, s O B -, HiE] Bt
T i) 7, 14, 21, 28 mg/kg 1K
6 VC/RE B
B
~U A NMRI, (3 # | Na,SeOs NEIEN G-, Hi[H] 2 Norppa et al
A liw) 0.8 mg Se/kg A (1980)
12 DU/t (=H22)
B
~7 A NMRI, # (3 » | Na,SeO; NEEN T 5| HilA] £3H
H i) 0.8 mg Se/kg AREH
12 DU/t
— WK REAM
NG ER Zw k., Wistar, K (5 1 | SeS TREIRE OB 5, He Eun Moore et al
i) 12.5. 25, 50 mg/kg A (1996b)
5 U/ (2R16)
B HE
7y b, Wistar, 1 (5 # | SeS SRR G-, Hilml =
i 12.5, 25, 50 mg/kg R
5 PL/iE
I i
~U A, Sle:ddY, K8 | HySeOs NEEPN - 2 AR, 1A | BB Itoh and
Blizhicied) /B Shimada
5 PC/EE 0.625, 1.25, 2.5, Smg/kg (1996)
B HE RE (2HR14)
<7 A, Sle:ddY, # (8 | Na,SeO, FEENR G- 2 BRE, 10E] | Rk
T i) /H
5 PC/EE 3.75. 7.5, 15 mg/kg &
B &
<17 A BALB/c. I Na,SeO; HRINTES . 2 [F] s Rusov et al
5 PL/EE 0.2, 2.0, 10 mg/kg A (1996)
BB (BHE15)




AN:AES R N G RS) L-EL /A4 = [REFES. 19 Af. 1 | & Choy ctal
3 L/ g [al/ H (1989)
il 300 pg/kg AHEH (ZH23)
JB R e (pidAs) Ll /A7 = | #mE&h15 A1 | Btk (1
3 /Rt v [al/ | RDIr)
B 600 pg/kg AE
EEE MK, Ik | L-EL /AT 4= | REFHEE .30 HM. 1 | BT Choy et al
[ {A) g [al/ H (1993)
HRE B 25, 150, 300 pg/kg AEE (BHE24)
WiRIeta )y | v A =— A/ AAKF— | NaySeO; FEZEN P G- ] BotE Norppa et al
RAZ AR | e 0.3. 0.6, 1.0, 2.0, 3.0, (1980)
R 4.0, 6.0 mg Se/kg AH (ZH13)
Zv . Wister Na,SeO; JEFRREST, 2[A] =X Newton and
VSR 1.5.2.2.5, 5, 6 mg/kg Lilly (1986)
(G55 (R A i) {UNGE (2H12)
Z v, Wister Na,SeO; JEFRREST, 20A] [T
G 5.6 mg/kg {KHE
(B IR A HR)
Z b, Wister Na,SeO; JBE RS H R N
R 6 mg/kg IAH
(Bt 53 (R A i)
7 b, Wistar, # (5 # | SeS gl RS 1 % G-, Hile] EXs Moore et al
i) 12.5. 25, 50 mg/kg A (1996b)
5 DT/RE, B R (zH16)
(B3 (R A HR)
Zw b, Wistar, (5 | SeS SR Il 1 fe b, A £3H
5 12.5, 25, 50 mg/kg R
5 PG/RE , LB e
(B IR A HR)
Z DAt
W22 SIS TOEHNE 2
L CBOMIINERE | HED Sprague-Dawley 7 hn B 72 AR Z FIWC, diEL 2 | Anundi et al
WEILRANDEEBLMITE | 30-100uM TRUELL/-L 24, Bt L U OB AFIAHMAOmE | (1984)
PEO B FIHEEPHINT L2612, GSH 3 Le, E7o, dlikL o @ic | (Z3H25)

&Y NADPH 238/ 3B 235541072, 100uM Clratiia s L

—o

YLV DBEFEFCO | BLAETRITAD pNOY102 77 AR DNA ~OHEEMEL, B25& | Peyroche et al
DNA 5D E FAE N TNz, Fiz, BLUALTRIT AD S.cerevisiae BY4742 | (2012)
(X DA FE R X SR AR N CHnL 72, (BMR27)
LU OEMTBITLEE | BEICRT5H7 Y0 LD50 1E 5. 7mg/kg bw 72572, (();ion(l9)86)
Z M35
TLCOMDIEFEIED | BL U ZEIRSET Y RbR7 S92 VT, NV EL Y, 2-73/ | Gairola and
BARTEIEL S R | TN 2-7 T A VD Salmonella typhimurium TA98 12 | Chow (1982)
BITD Ames ikBRZAT ST 2 A BH Ty MNOIRTZ SO W56 | (BHE37)

W IR GRS BRI 2- T )T U o TIR L, 2- T/
TN L THINL ., XU B L TR b )T,

TLODMDILFEIED | BL 2B RSET Y Mroi572 S9 2 VT DMBA O Salmonella | Schillaci et al
B ER typhimurium TA98 \ZF51F % Ames iBRAA T o7& 2 A, lH TV D | (1982)
1372 89 Z JHWZ G B T b IR SR A IS MK T LT, (2 1#38)
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