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D

2003 4£12 A 11 H %23 FIRMERERS (EiEHHM)

20044 3 A 3H %5 PRI A S

20044 4 A 1H F 39 e EeRBS GRE)

20044 4 A1 HH 200444 A 28 HE T EERNOLOER - HFHMOZEE

2004 4= 5 A 20 H WM EMRAESIERE MO RNWEEEESTER~HE

20044 5 H 27 H %46 IR L LEEEB S ()
([ B AH T B A5 @ R R @ )

2004 412 A 24 H B, WIS OB RO — AL IET 2 CERL 16
IR TBE SR 449 B) AN, AT

F2h (FRARENECRDIBMBEREFZETMICH S KD

20144 4 A 17 H JEA BN K EL N B UINY) DO F8 E AR 2 B dn bl B s 285 1
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C

Skl LTSNS T 7L o RSN (CAS Bk 5 4468-02-4
(v a BRI E L T) ) 2OV T, SRERBRAGES = WV CR IR
LS & F2hE L 7=,

FEAM IR U 7= 3R BR R 1 &wz/&ﬁ@“%W%%E&Lthﬂi Ak
PE, B G-3M, WA, ERAEFME, B MBI MAEIZETH DT
H D,

AEZEESE LTE, N 7 va Uiglgh] (2o T, dighe L ToER%E
S Z LN THY . WIS EMTFRICHNARRER D TH DL Z LITHET
éz%ﬁ%é EE XTI, FH?’SA@@%T&E&%E (2015 FFhR) REMFTTS) WEH

XL, RANICKT S S OHELEEIX, T~10 mg/ N (EROFHKEE 55.1 kg
kﬁ%koa&mam@&gWEM)&émfw

SEOUIY 72 UM | (TR D RMEEFE L. FERORERLE L Toks
KERMAS~OWEOFHRE BN E LIEREEDILRTH AR, BIE, iy 17
Lo BRSNS ) 1. MREEREER IOV TS, — AN OFEHOERALE S L
T15mg ETOHEHAPBDOLN TS, LR -> T, #Highé LTOFMIZY7=-T
X, RERHBASREARNELRE W 17 Vo @ligh) 23RN L7I-RE ok
BRBELDOBNOHINEZERT 2 AN) OBRRLT, —KERE (BFEOLNHI
AL TV D — O N TR S K OREERE RS D HEn 2B L TW\WaD A)
HLEELCRHMET 22 & & LTz,

RNENREIC B T D E A AR L2k R, 7 v a VBHENIBmMIE ch o Z &b,
pH NMEWH R IZEB W TIE 7 v a Vigdish & L CHEET 55, pH OEWIGRIZE
WTIE 7 v ol e ERICREREL . ANICIRDIAEND LB 2 bivT,

Fio. FHESMEEY O FEWINRIL 49.9%~61.3% ThH 5 L HE I TV DD,
TN BRI o e UTHEIT S & HIKENICK T 2 B & digh
EDREGHIH SN DFER, T O EA ORIEEIX 60%fRE L 720 . 49.9%
O biigh & X TEEEZ R T D EE R T,

AZERELTE, RNEIBICKIT 2METOMR AR E A, Hih e L TOERE
A9 2 12 2 7z o T, ﬁﬁ’ﬁﬂ:ﬁ%@ 2B 7V A g DR R FRICEHE S 2
CEY & B AT,

AEEES L LT, I 170 o U Eligh] ([IXERICE > THREMBEE 725
X 9 B IR A I LT,



AKEES L LTUL, Za s BEshic oW Camit, KIER 53, ARt
wBEA e MBS 2 A OB 2 et L72RER,. b M ABFEIZ B W Tl
&L T65.92mg/ N/H (0.94 mg/kg (KE/H) T L L7 RIMER SOD I&MHEDOIK T
IZOWT, EBICHRIERICER T2 L I13B 2120, b FOERIZET 285k
DFEIZBNWTERPEL LTROLNEZ EIFFEERMICERNH D L,
ZOFRABRICERT 528 &2, s LT 65.92mg/A/H (0.94 mg/kg &
H/H) 27 va BB ORISR D LOAEL &5 2 7=, 72, BEBRAMEICONT
I T & 2R RITRRD b eino T,

AZEE LTE, RBOLNTE I AL OEPENIZB W THRE RE R M ~DfE
HABRBO NGOy [ 7 va fgpdgh) ofE— HEIE (ff e LT 30
mg/ N/H (0.54 mg/kg KHE/H)) Z#ET DL, By (7 va s fglligh) [2o0
T, WEHREREBRLEIE KO —REREOWE I 2 e 0EREIZE
D EREERFET D ENMBEEHWM L, AXEBSE LTI, & M AMRED
LOAEL 65.92 mg/ A\/H (0.94 mg/kg (AE/H) (Hifré LT) ORWOFRTH D
ARIMER SOD {EMEDR TIFZFIEFICRMR T A TH L 2 &, £z, HmMAEM TR
VB RERSY THDH Z EICEE L.0.94 mg/kg KE/H % 1.5 T L 7= 0.63 mg/kg
RE/R (HEHE LT) 28N [ 7L a BN ORERBRAERERE N ERE X
OB ECE OWE 2k 2 HEnOBEEICEE T2 EREE L=, 28, THAAD
BHEEIUEE (2015 FiR) REBRGTTS) BEFLX O IOM (2B W TIHA RIR&E AR
ET ORI, REEMERFD 1.5 NHONSLR TS,

Flo, REEREIG LTI, BEORENLERSN TV LHMOEZ ZE L,
SR OB FNZ 2 S 720 & 9 | WYIRIEEMWMES THON L& ThH D,

B B R G R B SR M O B A O W (25 2 g ORI
B4 2 LERMEIE, 18 L LD A ZHRE LT b D TH D, HInITEW I HLA
IRRBRR D TIEH D05 N LI Il M O F e O g O HS R 722 B 7
W& EUIREEMENMTOR D NE TH D,



. FMERAE OBE
1. g
SRR (Mg LT) (BR1. 2)

2. ERDDAF
m4 . 7o EREE
4, ¢ Zine Gluconate
CAS B e+ 4468-02-4 (F Lo L fpdisn A L LTT) (B 3)

3. P FRERUEEK
C12H22014Zn-nH:0 (n=3 X% 0) (=W 4)

HO, H H OH

HO COO Zn?* « nH,0

HO H H OH 2
n=3XI[£0

4. HFE
(1) JI)a EEdEsh 3 K Y
509.75 (= 4)

(2) JI)La BTN EKY
455.70 (=M 4)

5. MKE

KN ENCBWTHAEMEHANZ D SN TWADEMY [ 70 a U BREE DRy
HIChk\WT, & LT, TRME, BARPIE L-b DX, 7 va @il
# (C12H22014Zn) 97.0~102.0%% &, | . MR E LT, TARMIX, BHED
FEERMEOM R IR TH D, | L EINTWD, KL HOFEIEEDKIE % B
L7z (UF TG EEEE ] L), ) X580 m B GIESR
BT 2EELOMEROREIX, L EOBATHRENOEFE I TR, (&
FR4)

(0)]

. BEXIEEROBRBE

g, NG AREHE (DNAKRY A7 —F, RNAKRU AT —F, T/La—
KRR FOMER> E LT, fa OEPEREICET &R 2R L
TW5, RZIEE LTIE, HERSLHREEFENMONL TS, (BZH5)

Maret (2013) O#EIC LAUT, HEpITMk~ RBEROMKF L0 £z,

7



Zinc Finger 7= A B O SY & L TEEKRNKF L OMEMEMICES LT
AHrENTWA, (BHe6)

Haase & (2008) O kX, W oMikic L - T, BEOKEEDIA
BICFET DLV HENMEER D LN TND EEIN TS, Plum (2010)
DI I, HINDOKRZ . HAVITRENC L > TEHOEENRBD SN T
Wb EEhTnsd, (BHR7, 8)

THARANORFERELE (2015 FiR) REMGR) HEFICLIE, Hin

OHEEEH M EE HERELOPHLREICOWVWTII R 1OLBY LTV,
(] 9)

x 1 BEIMOHEEFHLES, HES, BRE (mg/A/B)

el B g

A flin HEESEY) | HESEE | BRE | HEYY | HEE HYE
0~5 (H) 2
6~11 (H) - - 3 - - 3
1~2 (%) 3 3 3 3

3~5 (pk) 3 4 3 4

6~7 (%) 4 5 4 5

8~9 (%) 5 6 5 5

10~11 (%) 6 7 6 7

12~14 (%) 8 9 7 8

15~17 (%) 9 10 6 8

18~29 (%) 8 10 6 8

30~49 (%) 8 10 6 8

50~69 (%) 8 10 6 8

70 LB () 8 9 6 7

i (FHINE) +1 +2

3l (&) +3 +3

7. BAERUENEIZEITSHERAKR
(1) EAEIZH T B EARKR
7oV a lgEen L. N TLREROHEGH RO BRY T, 1983 FIZ /MY
ELTHREEINZ, (BH10)




2004 4= 12 A OfEHEAELEIC L | EHERER T7 v CEdidnix, £
FLARE N K ORI ER LA DORMICEA L Tide bk, Zra g
HEniE, LA OIS O HEFICET 2B 0RIRD — HEDS B
A O B, FHER L OMRAF O FiEOEHEDOHER () Oy T HER L <
ZRTTE O FIEIZBE T 2 2 O OB XIZ IO K G) OBEIZ L D IEAESH
RKEOKRZZ T CTREHILER T 256 2k, BANBER G ZELER
FLREICHA L X, ZO1LICHOX #Hifh bt LT6.0mg 2B AL EEH
HLARWE I IZHEA LT UL 67\, Zba Ufglignid, fREsmea i
TS L&, YEAND 1 A4 OFRAZEICE EN D HEHOEN
15mg #HAVWE 2L sy, | EanTtns, (1)

(2) ENEIZEITSERAKR
D XEIZHITZERKRR
KETIE, iy T vz U iHEdh ) 13— RKICER RO ONL2WE
(GRASW #E) & L CTHY i, REMLH E LT, 7Y A MA,
b, BEFEICHWLNTEHY | EHEOHIBRITHRE STV, (&
FR11)

@ EUIZHBITAERKR
ROE#E A (EU) Tlx, 702 RN S O FERALAIL. IIN% i
72, BEBSTWE RS> TEY, A O TORMEHEDHIRD &
., EOMOREH~OFEHEITHIRIN TRy, (12, 13)

8. EF#EFICH TS
(1) &Hm¥& L ToHE
D BHAEIZH T2
2003 - 12 A IZRAEFBE L RN EEZBSICRMLEIEAREITES
< B ShEFE R BETAN ORFE N 72 S0, 2004 4 5 L B L EZE 2L 7
v VTS OFFR ERERE (UL) #@ighs LT 30 mg/t NHLEE
T 5, 2B, ShFHEEZIT 7= UL I3 AZRRELIZHOTHY . Hbh
R~/NEPSBRENCTE BT 2 Z L8720 E 5, BEIREEMRE N TD
NOEREThD, | ERBMMERZENIZIY £&HOTWVWD, (BHR14)

@ JECFA 28+ 55
a. #n CEEMEZED) OFE
1982 FE D5 26 M2 AICHB VT, FAO/WHO AR & i &P 54
# (JECFA) 1%, ## DL M DWW TR L. File#4n 600 mg/ A (F

VAR THWOL NSOV T, B L ICAHEEZ RT,

9



f/\k L T 200 mg/El) %@/(ﬁ‘ﬂ Fﬁﬁﬁﬁﬁéﬁunﬂinﬁ%—(ﬁ—q:‘%%ﬁ)mu
e hole Z & 2T, RMAE—HERE (MTDI) & E/IZ 0.3~
1.0 mg/kg (AE/HE LTW5, (15, 16)

b. JI)La g ¥E0)n¥1ﬂﬁ
1998 D% 51 [MIEHIZB W T, JECFA X, 7 /v o UgtitE (7
I)TNETT R 7/1/:1/E4<7U/I//'7A\ =0 2 SRy
TNaWha ) LRI NVa @Gl ) gL) IO TeMhiL, 17
JL—"7"ADI Z87E L72vy (Group ADI “not specified”) | & L TW\5,
(M1 7)

@ XREIZHITHEFH

1978 4=, KEFEBRAYFSEES (FASEB) 1. iy 7 v o gk
1 EETe 7N o BIEEOICOWT, B XIISHREE I N ERE
Ttk MIAERERT ARV LTS, (1 8)

(2) BEROMELRE (UL) FIZDOWT

® EBEEFBEIZET HEHHE

2014 4, ARANOBFEBERILHE (2015 FR) KERFS) @EE
SN D UL 2o\ T, AEELRNRO LN EERRICB T M7V
A hOERE (50 mg/ A/H) L EBFHROWEMHBIEOFEXIMHE (10 mg/
NB) E&EHDOEZ 60 mg/ N/BHZHE OE MZBITH LOAEL &L, =
® LOAEL % RN EMEAR 1.6 L HBREDOSHUAE 61 kg (T AV - 7
T XD 19~30 ik L MEDRE) THL7= 0.66 mg/kg (K#E/H (35~45 mg/
N H, Flin, HERNZE > THRZRD) ELTWD, /R AR, 438 & O
T H MmN 7202 UL OREE REHLETW5, (BR9)

@ IOM/FNB IZ§ I+ 5 EFih

2001 ., KEEEF/IEMREZES (IOM/FNB) 1, KRBT
BEFESENRO LN OERE 50 mg/ A/H & BFHHED 10 mg/ N/
HoOAHFIZ X v illigho LOAEL % 60 mg/ A/H & L., RHEESREAE 1.5 &
LTUL % 40 mg/AN/H & LTS, 72, FLIRIZEIT 5RO NOAEL

(4.5 mg/ N/H) ZIFiz, WEhoFLIE - /NE (0 0H ~18 %) 12815 UL
Z 4~34 mg/ N/H L F fEL“Cb %, (ZHR19)

® CRN IZ&I+ 5

2INALET NV UL, TN gD T L ThAYiEY TR L ZOv 3 R O R A FE i S 4L

T2,

10



2004 4, k[E Council for Responsible Nutrition (CRN) %, &R
Bz k1T A Hgn o NOAEL (30 mg/ A/H) &, LOAEL (50 mg/ A/H) IZ
7R EZNRO NI Z s Higno ULS(H 7Y A h& LTo UL)
Z30mg/N/HELTWD, 2O ULSIE, BFEEROEREESERNED
ThHY, RFEHKOES (10 mg/N/H) Z2FET 5L, IOM (2001) O
UL TH 5 40mg/ N/HLRICEIZRD EshTnD, (B]20)

@ SCF =8+ 5

2003 4. FINEMFEIEZEE S (SCF) 1%, KRR THEELN RO S
N7 o T High OB IEICB T 2 o R %2 512, NOAEL % #J 50 mg/
NHE L, FrEFREE 2 & LCTHigho UL % 25 mg/N\/HE L TW5H,
B, 1T T O/NRFEIZONTIL, AD UL Z#KETHETHZ LI
LV, 7T~22mg/N/HEHREL TS, (BH21)

(3) ZDith
2001 4F, AR (WHO) 2HNc oW TR BrkiE s £ &
Dy ANE, BRE~ORELZIMLTND, (B2 2)

2008 =, MSLATBUAN  SEFHEHA AR (NITE) 2S#Es b e
OWTEHEFORBEEL E LD, @ELTWD, (BR23)

2005 4=, KEBRELRET (EPA) 1L, HEMELEWIZ OV TEMERR O BE
ZE LD, BRADOIERENAMEIZONTIE, 4 MOE MIBIF2MICET 5
B R O A J5 12 LOAEL % 0.91 mg/kg (A8E/H ., RHEFEREZ 3 L L
TEBAE (RfD) % 0.3 mg/kg (K&E/H, ENAMEICOWTIE, FHMHICEY)
RRBRAENRD b E LTWD, (BE24, 25)

9. FHEEFEDER

Bk RESOE GRS I LU, BifE, EN TIERAAR A& LK O R
i CRERER ML OREREH ) OARIZT Vv a il O HNRO 5
NTHBY ., BmMHRo B b TS, L, WEDOBEMNZRL LE
HAaInskaxrERN (FHHABER RO UIAREZ T ZHDIZRS, )
IZBWCHHERDOMHHRAEETHILEIN TN D,

S W T 7 v 2 CRgHER) IZOWT, BAEFBEICE 2D LB 0
RESIEDERE N R S, BREHIARY LN b, Bk
ARIEH 24 555 1 HE 1 SOREICESE, BRRLATESICK LT, ALk
BRI OKEN RS b D TH D, (BRI, 2)
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JEAFBE 13 B Z e B S O/ S EEE RIS R OB & % 1 T2 1£ 12,
winy 17 o Uiy O AR ONT, £ 20 LBV HIELZ BT 5
HoOLLTWS, (&HR1, 2)

®2 AMY T EEER OFERAERERER

HiAT AL HE

7V 3 g d g, R R S K OVR BB RE B L LIS O B ST A
LT by, Zvarmgmmnid, fLLOFLEE Oy Bk %
BT 28 S (MBFN26 FEAATHL2 5) BlFR ZIEF DR B
MO B, FHELL OMRTE O FIEORAEDHE (F) IO Ry 3
FER L <IRFOFIEICET 5 2 OO E T EEDFKG) D
HEIZ XD EAEFBREOKREZ T CHREMILICHEAT 254
ZhrE, ARBEAE N A IEERHALREICHE L&, 20O 1L (T
ox, HiHL L T6.0mg A IEEZGEALRVEIICHH LA
TR B2, v a UERESHE, RS RE R I L2 & x|
VHEEMO—HAN 7Y OBRHEZEIZE ENL5HEOEN15mg

AW E LT 5220,

WIEZR

7V 3 CPEdE g, REFLAUR R AL SRR R A A e ORI iR R
DFF Al AT AGE 2 =2 7o B i (R H TR EDRIED HIED B O
IR D,) PSAOEMIZHER L TR b7, Zva o mRiighi,
FLE OFLEBL G O R S E I T 285 (26 FRAE 5 H62
) BIFE LA O Ry BRI OV S | BB M QMR AR D ST 15 o B v
O (H) FLHE D RSy ST HER L <VIRFOFIEICET 52 ofl
DHRE XTI FEHEDFKGB) DI EIZ L D IEEFBRKEOEKREZ T T
THEMILICEH T 256 2R & BILRB RN 2 T LR 2R
Lol Ex, ZO1L IZo%, Mighe L T6.0mg #B2 D EEE
HLARWE IR L2 Ee bevn, Zva U EEiignid, friE
BEREREMICER L L& YEARMO—HB Y720 0B BELZEIZE
FNDHHIADOEN1 Mg IR NE DI LT 6720,

. ZR2H(CRHAIAMEDOME
winy 17 v a fiign) (2OWT, N AW FHIC AR REBR D TH D
ZLITHEE LSO, eI W TR 1T - 7,

1. KNENRE

(1) ZI)LarEsEsen
@ E FEOEBESHE (Dreno (1984). GCP FER)

12




i N7 v a CEeiigh (100 mg) 8¢ O R E S 2 5By S8kt S v C
AV

ZORER, &H% 24 BRI CIAE SRR E O /5RO Hiv, B
T2 W CHE N EEICRZE L SN TW5S, (B 26)

@ E rEOXRERER (Néve (1992). GCP FH)
b MZZva o mgligh 2% 0BRSS 53BN EE STV D,
ZORER, MR EECITEE OV ELS 7220 REFRE (Cmax)
LEL D%, BREREOEWVCLY, HEOWINAEEINT-EINT
Wb, (ZH27)

@ EFEOH’ERER (Wegmiller (2014), GCP FER)
fEREZR RN (15 6) o7 v a v meilfigh, 7 = Fdigh Xi@m(biish (%
NENHESHE L T10mg/N) ZRODEBRIE2RBEN/FEmBS N TN D,
ZORER, FHEEIMLEYOTFHWIRT, 7 = BN T 61.3%., 7V
o RSN T 60.9%. BR{LHESN T 49.9% CThHh o2t SN TW5, (B 2 8)

(2)
® Zv rEOHRSHERE Yasuno 5 (2011))
Wistar 7 v b (&#EHE 3~4 VL) &85 65 X% 18 FEfilffif S+, [68Zn]
ifedign (1. 5 mg/kg AHE) 2R IKET BN ERI ATV D,
ZORER., WERDOWIRITONWT, MR CHEFEFEBF L ®ENFED
Sz L &, MRV TIE, 1 mg/ke RERKGRE & g LT 5 mg/kg
KRER G TWINENME T T H2MEm NGB N E SN TVWD, Yasuno
SIx, AR O RS 23 HER DWW 2 FREE T2 AT REMESC,  BEEN OO I g ok
HAEPEET DML ER L Tnd, (BH29)

@ ®EEIFTUAKR—A2— (Jeong 5 (2013). Cousins (2010))

t MERNIZEWT, ZfEOHE N7 AR —4%— (SLC30 (ZnT) .
SLC39 (ZIP)) MHENOHEIMEE OB 2 To TW\DH EEINTWD, H
{BEIWZITZIP OV T X A T O—>2>Th D ZIPA BRI LT, & LTI
ORI R EZ N LEBGAARICE G L Tnd EE&nTnd, (B30,
31)

Q@ HIEMDIRTILEDHEERIZ DT (Couzy 5 (1993) T O’Dell
5 (1988). GLP FHR)
R X, WIUZBI LT, Ay T AL SR OB EEPIT 5 L ST D,
(ZxM32,. 33)

13



@ BREMMOIRXFILEDHEBEERIZDOLT (Petering 5 (1978) KW
Chowdhury 5 (1987). Flodin 5 (1990). GLP AHj)
HERIEN RI U LR OEMELZRET 2 s (BH34, 35),
ZToft, L L, BV OHFEMERZERBSEL LT g,
(/i 36)

® HFEHROKRAFZRZ IR (Lowe (2009))

b MANIZIFEET DN 1.5~2.5 mg TH Y, BIEMHIC 57%. FI
29%. = OMITLE, BEFEIZomLTNDEEIN TS, b/
R O EFRITTIER TiE e <, BFICEHF EN L HEOEBRUC L 5203
gk snTng,

g2 DM OIREICE D 10%LL T O a2 MAE R o fifh & R S
1% Tunctional pool] ZJEAk L., High R ZIED AL [functional pool |
DFBIZE D bDOESN TS, (B3 7)

(3) JILavEstEsE
@ FILaUEBIEDEMEIZ DT (FASEB(1978) T35l (Sawyer (1964)))
7V VBRI, Fix O&R & PIEEOE UIEHAETER L, £
54 B O OB ORGE 2> 6 ORIGR AN 5 E-AR S L &L & T
Wb, (M1 8)

@ ErEOHRERER (JECFA (1998) T3EIA (Chenoweth 5 (1941)))

bk (BF) IcF/Na-§-F 7 v (84, 167, 500 mg/kg (KE) & H
[ElfE RIS 52 RBRAEm I TV D,

ZOFER., 167 mg/kg NEZEHE TR 24 R UINICEIED 7.7~
15% 23k Sz & STV D, HEEO IRE 0TI 7 KR LIN T, R
CEEOREMITRO Nl L ENTWD, £z, 84 mg/kg IKE
BERETIIWSBRYE O R FPHEINIRD SN oo L SN TN56, (B 1
7)

® HILarvEBOERKIZDOLT (FASEB (1978))
T3 BRIE, WILIED v a— AT X o THER I D EE O
BWEMTH Y . T OERIINEE AR AT OB ML, gLk,
BRI TSN TWD, (21 8)

3 500 mg/kg REE SR OV IR OTHFHITE D SN o Tz,
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(4) KAFEDE LD
L a U EEENIEIE THH T LD, pH MEWE R TICB W TS
Lo RS E U CIEET D20, pH OFEWIBIKICB W T/ L a el

PCHREEL . ANICHID IAE NS LE X BN D,

B HEM LAY ORI RIT 49.9%~61.3%TdH 5 & W STV DA,
TN VBREE 7 U L UCRERINT S L HMILERNICK T 2 BMRS
E g & OFEE B INE S DR, 2O ML AW OWIEIL 60%FEE &
720 49.9% DL HN L R TEME RT LD EE X T,

2. &%

RNENED F L OICESE, I T 7 v 2 Uigiign ) OmMEEZFMT 51
B> TE, Vv a U BE R O EE Y O B2 0 TRAETIICEE NI 2 Z
EEY) EE X T,

— 5T, B EWDOEHEICOWTIX, Z v a gl s finbEm o T
HLHSRDOWILERNE N LD THDH Z L2 E 2. Vv a  BRIsh & #mE &
U 7o e iR & WD SR 2 AT W O SR A & 9B E & L 7o ik
AREBAE L P TSR L,

& 3 JINaAVEERICET HECEEOHBRNE

(1) Ef=st
7V PR, 7V 3 PR R OVREME A S B 2 BRI O RRBR

RAEIE. F 3. K 4, X H5DLEBYVTHD,

FeRE | ARBREEE SO BRI E HE% ABAE A E | 2R
DNA | Rffafaie | Bk Tnvarsig | keHE Pzt (fREHE | Litton
5 | AR B (Saccharom | Wigh 5.00% @ MALAR DA | Bionetics
yces Wb b (1977) (R
cerevisiae 7) 38)
D4)
B | HIRERE | Ml Tnvarsig | keHE Pzt (fREHE | Litton
122 | BB (Salmonella | g 0.08% ML DAL | Bionetics
SRR (in vitro, | typhimurium W0 B (1977) (W
5 GLP JExt | TA1535, +) 38)
1E) TA1537.
TA1538,
TA98,
TA100)

£ 4 T UEIEHEICET S EEEMORREE

(TR |

AR 5

[ WRWE

|

| RBRASEME | 21

HIREER TR WERBIEIC L D, Fio, EHEHERICIEX, ~ VA 7y PR ARHOLA TV D,
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DNA | Al | B R v /-5 | EmHE Btk (RS | JECFA (1998)
B | A R (S. 77 b 0.5% PR O | THIH (Litton
cerevisiae Wb 5HT) Bionetics
D4) (1974)) (B
17)
Bin | EIRZERE | MiE (S Jna/-s | mlE Ptk (R3S | JECFA (1998)
F22 | HilhRr typhimurium | 77 b 0.5% MRoFmEIC | TS5 H (Litton
YN (in vitro, | TA1535. Wb HT) Bionetics
L GLP Xt | TA1537, (1974)) (B
Jiv) TA1538.) 17)
A (S svasg | kel E Ptk (R3S | JECFA (1998)
typhimurium | ~ > 5> 10 MROAFmEIC | T5H (Prival
TA98, mg/plate N b (1991)) (M
TA100, 17)
TA1535,
TA1537,
TA1538,
Escherichia
coli WP2)
* 5 HINMEEVICET S ECHEHORBRBIE
et | RBREE BT BERE &% AR R | S
DNA | = A v bk | B FOENSA | B dEL 0. 0.4, 4, | OuM T Tail | Sharif &
#HiE5 | B (n b e 16, 32 uM | moment (2014) (=M
vitro, GLP (TM). Tail | 39)
N intensity (TT)
DN
32 uM T TM,
TT O HI M )
a Ay ik | v 7 A (Swiss | HEAKRIEEHE | 0, 5.70~ | A&EKFH7e | Banu 5 (2001)
B (in vivo, | albino, & BEHE | 87 19.95 Bt (B84 0)
GLP +~H) | 6/L) mg/kg K&
KAy v >
/NER E%’Jﬁ'ﬁéﬂ&“
UDS & | U7 oA | R{bilfigh 0.3, 1, 3, | 1pg/mLELE | 85K (1987) (=
(in vitro, | A% —}RIEH 10. 30 THEKFN |4 1)
GLP ~Bi) | ug/mL 72 Bk
Bl | RN | M (S iR e & (=3 Seifried (2006)
T2 | iR typhimurium 10,000 (ZH4 2)
RIS (in vitro, | strain A~H) ug/plate
# GLP FEx} A (S WA g A~BA Pt ((REHE | Wong © (1988)
Iny) typhimurium PEAL R DA 1 (4 3)
TA98, W0 B
TA102. 7)
TA1535,
TA1537)
A (S T ik 3,600 fetE (fCEHE | Gocke &
typhimurium ug/plate ML R DA & (1981) (=MW
TA98. W2 b 4 4)
TA100, +)
TA1535,
TA1537,
TA1538)
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AEE (S Btk 1 HEL 50 3,000 fett: (W% | Marzin & Vo

typhimurium nmol/plate | HALRIEFIE (1985) (=4
TA102) ) 45)
A (S gk 5 e & fztE ((XEHE | Thompson 5
typhimurium 1.6% MR DA I (1989) (=
TA9S, 2 b 46)
TA100, 7)
TA1535,
TA1537,
TA1538)
~ gAY | v RAY oN | kS 5 e & Pzt (fUBHE | Amacher &
T F— JIEE A0 e 12.13 PEALRIETELE | Paillet (1980)
TK 35 (in ug/mL ) (B4 7)
vitro, GLP | = 21U % | Efbdiép 1~31 [ Seifried (2006)
AE) LR e ng/mL (4 2)
(L5178Y) LET Sk 1.3~13 A &EFEBIR) 72 | Thompson &

pg/mL (% | Btk | (1989) (&
AEVELR | O (RIS E(E | 4 6)
FET) ROF B

N Hd)
4.2~42
ug/mL (fR
AE AL R
HEAFAET)
Yufn, | Qe KR | v U SER | HAbEESD 30, 300 uM | 30 uM Tkt | Deknudt and
| B (n © (fL#HNE AL | Deminatti
" vitro, GLP RIEFET (1978) (=M
AH) <) 48)
FEARAFIED
A BTN
720
v ~U oNER | AL ARSA 0. 20, 200 | Gt Deknudt
ug/culture (1982) (=M
49)
\FIEEAM | ®EEASE [ 25, 34, 45 [ IRMBIMZ | Thompson b
g (CHO) pg/mL (X | BPEE oM (1989) (=M

HHEVE(ER | @ ((REHETEE | 4 6)
{F1ET) RO WD
Db B
45, 60. 80
ug/mL (%
AHEMEALR
IEGFET)

SCE i U T NN | BRALHEL 0~20 (e K (1987) (=
(in vitro. | A% —JRIEHH pg/mL H41)
GLP ~H) | n

IR t kU oRER | AN 0.15, 0.30 | Btk (fREHE | Santra (2002)

(in vitro. mM MALRIEAFLE (IR 50)
GLP <HH) )
FEAKAFTEDS
D BT
VA

S MERHLEIIAT DR TV,
6 TE L. BBRMEIRINORZ Z X TSR TRt L Sh T,
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e Ky |~ TR A i gn 0.5% i Deknudt
AR (in (C57BL 30 H HIEAR (1982) (M
vivo, GLP | . PEEAE, B 5. 49)
A~H) ‘B i)
~ 7 A (Swiss | Hifbfigh 0. 7.5, 10, | &t (7.5 Gupta 5
albino, %&#F 5 15 mg/kg mg/kg RELL | (1991)
V. ‘BH6) {UNEES ) (ZH51)
i PN B[]
#h
~ 7 A (Swiss | Hifbfigh 2. 3 mg/kg | B (2 mg/kg
albino, %&# 5 UNGEVAE! RE/HLLE)
V. “BHE)
fEEN K 1E
Beh (A
Beh- 8,16,
24 HFH)
/R v A Btk 92 AR50 0. 28.8. i Gocke &
(in vivo, (NMRI, % Bf 57.5. 86.3 (1981) (M
GLP ~BH) | 4PC, &%6) mg/kg K 4 4)
& 24 B
kR 2 A
JEFEN 5
7 vk gk 0. 4.0, 8.0 | 5t Piao (2003) (&
(Wistar, %% mg/kg (KE 5 2)
#f 14 pO) bRH., 20
EHEH&“V‘J&

Ubolin, Zraspligh, 7o BEEEOCENMEAEDIT. &
IR RRE R FRIE & LT IR E R R CREDOFR RN EGE LN TV D,

AEESE LTI, 7z VBl ICEER 7. DNA BESER 72258
RIS ERFMIIZRD bRV E AW Lz, —J ., WgMbAamico
WL, In vitro XN in vivo T3 S v/ DNA #5481 & L7505k,
BIGFIREREREL LIz~ A 73—~ TK B, QiR
B, IEZRBRE O —EH THENRD biLlc, FHZ in vivo TIE, #EIEEO
WHIZ LD 3 Ay MR, MERENE 51 X 2 e iR 2R 55ROV INVEZ R
THMERTED T,

Ll BREENBDONRNI LD, EO A =X NI 72
DNA BEIZESS bOTH L AN E <, BUENTFET 5 Z &3 HE
T&E 5, 61T, EEFEH OIREEER G- CHEM I in vivo YRk BH
ARROFERDBEMETH T2 b, BN E L THRZR OB 5
BRI, BEOBREE LT HLOTIHARVWEE T,

U EZRERICHBT 5 &, AZESE LT, ™y 1702 gl
P IITAERIC E > TRIBIBE & 72 5 L 9 IeBmmtEid i &l L=,

TARME I TE, R T SRR QR ERRHC K 2R E STV D3, AT EFIC IR, B
BtORBRAE R OB & FLH L TV D,

18




(2) REET

T3 RGN, 7V 3 RN N O AW 2 B E & L T Sk

MEICRT 2B I3 6. R THRUE 8D LBV ThHD,

#x 6 JIIaEEEHR

HREOKRSHERIZE TS LDso

LUL7/2C LDso ( mg/kg
)
<A It 3,420 10 (fhARS (1983) THIH (1=
it 2,630 JiE &R (1982) )
<7 A 3,060 10 (fhfAS (1983) THlH (B

P (1979) )

® 7 JILaUBIERE ERZEORSHRICET S LDs

R B TE LDso (mg/kg S PR
)
= 7w b >2,000 17 (JECFA (1998)
T rU DL THlAH (Mochizuki
(1995a))
7T a ) s 7wk 5940 17 (JECFA (1998)
77 hv T5/H (Food & Drug
VA=A S <A 6800 Research
Z7 kv Laboratories
Jva ) -§- RS 7850 (1973a)
77~
VA=A S ININA K 5600
77 v —

& 8 HEinbAYW HMEFZLORERERIZHITSD LDso
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Pesrm'E i) LDso (mg/kg N
)
TR Hen <7 R 1,180 10 (fhARS (1983) T
Sl (BHEEUF (1979) )
fc e o ~ A 611 10 (ffARS (1983) T
T e df 60y 7 v 1,374 51 (Caujolle & (1964))
Tt /e T A 750 10 (fhAR® (1983) T
51H (Hahn & (1955) )
bR lei e ~ A 605 (Hfifn & 2 3 (NITE (2008) T5l
L) il (Domingo & (1988))
Y b 7 v bk 528 (Hign &
L)
fii i il £y ~ A 307~1766 (HL 2 3 (NITE (2008) T35l
e L) H (Courtois & (1978).
s di gn 7k 227 ~ 1,194 Domingo © (1988).
(Fgp & LT Sanders (2011b))
Feql dfidn ~ A 6,384 (Hin & 2 3 (NITE (2008) T5l
L) F (Burkhanov (1978).
ik 7wk >12,045 (L Klimisch © (1982) . Loser
& L) (1972,1977). RTECS

(1991). Shumskaya &
(1986))

(3) REERESM

@ FIIaUEEER
T a g O KB G- B MEITAR DR AREITER O e o T,

@ JIIaUBsiEsE

a. ZIaAVEEFR)DLDSY b4 EBERFFBEORERE (JECFA(1998)

T35 (Mochizuki (1995)))

SD 7 v b (K BEMERES 1208) (7 vaviEth NI oA ERIDED

IR G ROE L C 4 AREREIRE 0G5 2MBRAE ST\ D,

0. 500. 1,000, 2,000 mg/kg {AH&/H

ZORER, 2,000 mg/kg KE/AEGRETRF T M U LAEOHMNMED
AT LD 5L, Mochizuki X NOEL #7 /va i MU o AL LT
1,000 mg/kg K&/ A & LT 578, JECFA ZBMEA D70 b, F
HICHER S D Z L EFE0BEBICE Y NOEL 2|l cx2unneE LTn5,

(M1 7)

b. ZIaAVEEF I ILDT Y b 28 HEIEEER 5HER (JECFA (1998)
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T5/FH (Mochizuki (1997)))
SD 7 v b (&KEEMERESR 100C) (/7 va vt R oaxk 10 DX
VIR PEGREARE L T 28 HIIREER 53 2B i ST 5,

& 10 A=%7TE

&R E 0. 1.25, 2.5, 5%

mg/kg K&/ H | 0, 1,000, 2,000, 4,100 (&) mg/kg {KHE/H
& LT 0. 1,000, 2,000, 4,400 (#ff) mg/kg AH/H

ZORER, HEKRFEORD 55 FTRIE 72 < . Mochizuki (% NOEL
U asEF FY AL LT 4,100 mg/kg RE/H & LTV 52,

JECFA [Z#EM i n/bignnZ &, FHRICHE RS 2 Z EEDOHAIZLY
NOEL ZH|lr CEx 2 LTWb, (W1 7)

c. FILAVEDA R, #3114 BRMARZOHSHER (JECFA (1998)
T5|A (Chenoweth (1941)))

22 (BIE) XiFA X (BI%) 7 nvartg (1g/EW/iR) % 14 AHE
SRS N 59 2B EfE S TV D,

ZORER, BT RITRD oo S TWD, (ZR1 7)

d.JNa/-359 b5y k29 hAREEER SR ER (JECFA (1998)
T5|H (van Logten (1972)))

Z v b (MEER 2008) (27 va /-5-7 7 Frv (0.4%) % 29 7> H [
BEFR G 52BN Eifi ST\ d,

FOFER B RIIRO bR o SR Tnb, (BE17)

Q@ HiEEY

a. XOARUS Y + 13 BEEEHEEEMHAE (Maita 5 (1981), GLP
B)

~UAKROT v b (WFIUS S HEMERES 12 J0) (IChiESh 2 & 11-1
DX O 7GR ZRE L T, 13 HHEMAERET 2 BRAEmRI N TN D,
x11-1 HEXRTE

&R E 0. 300, 3,000, 30,000 ppm
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(mg/kg KE/H |0, 45, 450, 4,500 mg/kg (K&E/H (=7 R)
ELTHE) ® 0. 30. 300, 3,000 mg/kg K&E/H (T v I)

TORER, FEGRETRO LNIZFmEFT IR 1120 LBV TH D,
(ZI85 3)

*11-2 EHEMFR
& AT A

4,500 (mg/kg KRE/H) | (KEHINME], B EOKT K OB E
(w7 R) RO, ER

3,000 (mg/kg A=E/H)
(7> )

AEEEE L TL, ARBRICHIT D5 NOAEL 2~ 7 A Chiifigdish & L
T 450 mg/kg KE/A . 7 v b Thilgigh & L T 300 mg/kg R/ A & ¥
Wr 7=,

b. v k21 MAEEREEMRER (Hagen 5 (1953). GLP A°Hi)
T b (BREMERER 4 P0) (SRR Z R 12 DX ) & 5 A T
LT, 21 2 AMIREEB G T 2R BN Ef ST\ D,

=®12 HERTE
)Eﬁagnu—'—»

Hax & 0. 100, 500, 1,000 ppm
(mg/kg {AEH/H & L CTHE)® |0, 10, 50, 100 mg/kg {KEH/H

ZOREF. LTOFANRO bivlc e S Tn5b,
500 ppm UL EOETEELR (25 4)

ARBRTRO LN ERICHONWT, BEEITHIEC S TOWARY, IR
HAHRR PR A ORISR, MO T L & O - 2 CRE DB RN
S5NTEY ., 500 ppm LLEDOHES IETIEEROBEENLVEETH- -
ELTWDBZDFMII A TH D FEHFRIFNT & I ST,
ALFESL LT, ZhooR»b, AR L5 NOAEL O f|Wrix T

8 JECFA THWHN TWAHEME (IPCS: EHC240) Z AW CHEREZHTE

i s RmE | B B

(kg) |(g/EhiniR) |(g/kg (KE/R)
~ U A 0.02 3 150

7w b (&) 0.1 10 100

22



ThWNWEEZ T,

c. v kb 3NAREKIZREESMHER (Llobert 5 (1988). GLP AEA)
SD 7 v b (S FE 40 IE®) ([CEEREHSH —KFI) 23K 13-1 D X 9 72
BERZHRE LT, 30 AMUBKERET 2RBRNFEm I TV D

*13-1 BHRTE
R E 0. 160. 320, 640 mg/kg A HE/H

ZTORER, FRGBETROD N AR 132080 TH 5,
(2 55)

*x13-2 EHMR

& aEPET AL
640 mg/kg A/ H RS0V BOK B

MIRF DRFE, 7 LT F = O
Ry~ 3 BRI O RSYAL, AR
b A R 0D SR & BZ IR A

320 mg/kg (AEH/B UL E | REORA, I, B, 0K, B, ik
TOHFHIEEE DI

AKEEESE LTIE, ARBRICEB T 5 NOAEL # Fifisdign —/KFfnm & L
T 160 mg/kg (AE/H & HIK L7,

d. Zv b 13 BMEEEREHMHHER (NITE (2008) T35IH (Edwards &
Buckley (1995) GEA%)). GLP A~EH)
SD 7 v b (KREMEMES 20 P0) ([CHighE/ 7V kT —hE2E 14D
KOG ARE LT, 13 HMRERGTIHABRNEmBIINLTND

# 14 HERTE

&R E 0. 0.05, 0.2, 1 %4V

(mg/kg {AHE/H |0, 31.52, 127.52, 719 (I#) mg/kg K/ H
& LCHE) 0. 35.78. 145.91, 805 (Mff) mg/kg {AHE/H

9 HREOILEIIAH

10 JFZECIE “apathy” &fEdi ST b,

11 58 HM#H#%., 1%HECT—RIRIEDELIC L Y FHE%E 0.5% (/1 632/759 mg/kg KE/H) IZAF L1223,
KEOEENED HNT, 5 64 HBIZEHIREZ,
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ZOFER, LT OFTANRD b,

1 %P GREIZOWT, /MR REFEERN (B r B RE,
~~ ~7 Uy ME, FEHRMEKEFRE (MCV) K OEE IR LBk i
F& (MCH) o/, E¥MmERkMOFREE MCHC) WK
MEREL K OV L ERER O HEAN) | IGRIIR U S RBi O fER, BN i o /)
falvl, BElgo BEEE O ME, K, Bhg, Yk, IR OVE T oMifksHy
Ak

1 % GHEOREIZIBW T, FME ., BN & OO 5 OZFEiE

1 %% 5EEOMEIZ BT, 18 DO

0.2 % EREDOMMEIZIBNT, Ba L 2T o — LoD, g7
i oz~ s v 77 —VBOREAD . KE R OKRE OF i imtE
D P T ONT AR e oD B 5E.

0.2 % HREOREIZIBW T, ijE ALT, ALP{EHEA O LT F
¥ —BIEE oM

0.2 % EGHOMEIZRB T, M7 V7 F o —BiEHo R

0.05 %Ll EEGREOEIC W CIHER BT oAz~ n 7 7
— U OWPA . BRI E O K ORGSR Y o XEi o fER

NITE (2008) 1%, ARBRIZHOW T, 0.05%FECaFEM~rra 7 7»—
CEOWIEH D B ODMIEFHIEACITA DIV TWDRNZ En b
NOAEL % 0.05% (31.52 mg/kg {AH/H) &HIWrLT\W5b, (R 2 3)

L2rL, 0.05 % B EHOEIZEW TR O b cBEE~ I n T 7

— VOB DONT, MRFRIZAED 720N 2 & DB bl 7T
W& 2 OIXREETH U | [FARORE TR LT MG AR & O R
KOWGRIE Y A HioERIZBET 2ERb A+ THD, Liedi> T,
AZES L LTiX, NITE (2008) DOt SH1X 25 OFEM AR T

bHHZ ENDL, ARERIZE D5 NOAEL OHIErITE RV EE T,

RERSEEOFELD

73 PR, TV 3 R N OSSR G A O B $ G- m R ER Al

DB, 7z Wl ORBRMEITRE D Do oy, mi ke
[ZOWTIE i HEEh O~ 7 A KR OVT v b 13 R G RBRIZ BV T
NOAEL %~ v A CHiFEH# & LT 450 mg/kg KE/H. T v b CHiERIE
gh & LT 300 mg/kg (KE/H &HIr Uiz, F7z, FERREESH KR T v
k3 2 H oK 5w ER 12T, NOAEL % Filizdién —/KFfn# & L
T 160 mg/kg fRKE/H &I L7z,
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(4) ELAMKE
@ HIammen
TV a ERARER DR D AMEITAR DR ITER D e o T,

@ YIRS
73 R DFED AR DB ITER O D e o Tz,

@ @EIMEEY
ik (p11) o &RV, HEROREDAMEIZ OV T, EPA XM IZ#Y) 72
BRINERD NN E LTINS, (24, 25)

a. YIOAEMNAMRE (Halme (1961) . GLP A~B8)
~ U A (MEEEEGIE, Rk A ICEbdEhEZR 16 O X5 kb
HAamE L, 5 Il o THUKE L () 180~900 H) 3 5 akBrAN 32
i S ATV D

= 15 HA=EE%RT
HEFRE (Hgrs L7T) 0, 10, 20, 100, 200 mg/L

ZORER. FI1T 10, 20 mg/L FHHETHEBEORAENTE D Hiv, AR
X, BARFEAERN 0.004% THo =Dkt L., FoT 0.8%. F1 T 2.5%.
Fi-Fs T7.6%. FsF4s T25. 7% Chol-L I T35,

NITE X, ARBRClX, HAIEOHET LT —2 1<, BAEHEEIC
]t BAREHFHINT M TR T\ LTWnWa, (BHB56)

AZESE LT, AR RICKT 22T 23T Tk
53, A A THDLZ LD, BRAMEZHAK CTE 5T R TlEARWn
EEZT,

b. YTYOXRHEMNAMSE (Halme (1961) . GLP =)
C3H ~v A & A/Sn v 7 A (& IS EEZ M) ([ b 2 % 16
DX R EREZRE L THKEE (8 70~640 H) 3 235 A Ehi S
LTV 5,

* 16 HA=R%7T
MaEsxe (Hghe L7O) 10~29 mg/L
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ZOFER., JER O3 ERIT C3H T 43.4%, A/Sn ~ 7 AT 324% Th
oSl InTwnWb,

NITE /%, ABR Tld, MEHFRBITIAER I TR LT, £/, fx
DNEZZ A 7T DT —Z B2\ \WE FEECHER D E LTS, (B
M56)

AEEELE LTI, ARBRIIRBEENRE I N TN &, /I
St AR NI T oI TV WD & R OGEMN A THD = L
Oy BNAMEZHB CEDITRTIZRWEE X T,

c. YORBRERUVEKZRERNAMERE (Walters & Roe (1965))

Chester Beatty ~ U A Thilgdign-Eokfi, F L1 Uiedidns 2. £
17 DX 5 B H5REEZFRE L C. 45~53 AKX TIREEFE 57 2 i bR
DI S TN D,

® 17T BERFHRED

HERE VEEL 551 | HERRGE
22 K 4.4 g/L13)
s V) W/\
MERES o Rk 22 g/, (13)
A R gﬁ . 5,000 ppm 72>5 1,250 ppm F Tl
A SEI 1REH (15)
#H 12014
i 19
R REEE BN 509

ZORR. UTOFRBRD LN ESNTNG, B, MORER
DRITRD SRR T L SRTH S,
LA BT SRR

NITE %, ARV TREERR 7R 4 5250 U 72 fifias 03 RE S
NNTCWHZ e, =7 br AT U 4 VARG LD 2O TRFRD 5
N2 & RBRBHGRE OB N A TH D Z EEDORMELZERM L T\ 5,
(23, 57)

12 AEBECIL. FEBRIEEs. A LA VBRI DT, Z7uuffF N U A, Ao VBBEs R s T ARLRTES
nNTWnb,

13 NITE (2008) = X % #a%

14 BB S W ORNIZ, =7 ha A U T 7 4 L AEILC LY ZHOLTRRBD SN0, REBE T TEmn
Ll &EhTnwa,

B ZMIC X AEERNRD SN0, HEZERKL T3,
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AZEE L LTI, NITE (2008) D4 & L. ARERIZFEN A
PEZHWTE 5T R TIdRnEB T,

d. v FZERBERNIRENSARER (Ko 5 (2010))

SD 7 v b (£%&# 15 L) 2. cyproterone acetate. testosterone
propionate, methyl nitrosourea (f =T x=—3 = HLE) ., fiEEHSH &
F 18D L H 7o HREARRE L, 20 HFMKE G592 B0 Eh ST
WD,

#* 18 HEE5HERTE

R s | &55E

f = — g VLB DI

Wil i gh 227 mg/L k% 5-

A =vT— v a VALEHE SN 227 mg/L Sk 5
XFHERE (1.65 ppm RESHEN & A EHER)

W N

ZORER, UTOX ) T ABEONT-E STV D,
2 BET 4 B L L CTHIN R B NEIE O3 EREM (B35 8)

AEFEERE LT, ARBRICEE STV 2 RELO/MS E % H M0
FLHIN D BTG5 F OZ Wk RN & 5 2 & B IRZ O R
%GR, BB, iR B NS OEFRS) & LTHIA L7z 3Tk
IZBT DIREOZWHEREIZREMN S D 2 b, YAz s
TRERICBWCTHSEGHETIIA =y — a VILEOFEIZ b b
TIRERABEIZEZNHZ LN EEOB B AR O M5
M2d 5 EEZ, ARBREZFMICHW WD & & LT,

@ FEILAEDFEED
73 RN, 7 v = CEREA, S b S D 3E S AMERBR AL D O
b, Zva sgiin kO 7V a IR ORBRAGRRITEE O b g dgnfk
B ORI HOWN T, BBAMEE AW TE D b DITHFELNRD 2T,

(5) HERESMH
@ HIa e
TV a g O AR A IR D RERAGEITER D B 7o T,

@ JIIaUBsiEsE
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7 2 PR R O AR AR PRI AR D RBR AR 1IRR D DR o T,

® HEtEY
a. v P ZHAKEBEMHER (Khan 5 (2007). GLP FEH)

SD?yF(%%%25@5&%@%)Kﬁkﬁ%%%191@;5ﬁ

BHREARRE LC, ZBLRT 77 HIABRERE D& 5 L%, [FH &N Tl

HEZ 7SR L, HEVZASECHIM (21 A #& THReE C, METAELHIM (21

A . EEHIM (21 HED) LOWEMR (21 HFE) Z# L TG 2k

el SHIC, FHAEANT FL LEORERER 25 T2 HEIE% 1258 L

TF & E U, 2RI, IR L OME M 28 C TG 21T 9

ARBR N FE S N TV D

RE

.

x1 FH
ﬂ%

0. 7.5. 15.0. 30.0 mg/kg {AE/H

i | o
>“<1“;‘i

TORER, FREBETRO N RIZFR 192080 TH S,
(ZH59)

#19-2 HMHRR

& AT A

30.0 mg/kg AE/H Fo, F1 (28T DiERS, FEREL, oA
£ (WHEOH) OIET

Fo. F1 2@ (Fi. Fo®8#) THREOKT
7.5mg/kg REE/HLL L Fo. FiMEHEB B CTIRE O T

AKEESLE LTI, ARBRIEDIBIOREIZ LT THEICETS
LOAEL % #fb#ign & L 7.5 mg/kg (AHE/H ., A0k NEEIC KIE T 5
2895 NOAEL % biign & L C 15.0 mg/kg RE/H & W L7-,

b. v br—MHREEESEHE (Johnson 5 (2011) . GLP A~BA)

SD 7 v & (%HEMERE 25 PU) (T LR 23 20-1 D L O e 5L
RE L C, ZCRCRT 84 HREIBRHIRE DG L=, (A FHEREN CllERE A A2
Bl L., REGIZSECHAR (14 BRE) #&TRFE T, MEIASEIR (14 AR,
MR (21 HRE) AOWHESIM (21 HM) 2#@L CEEEMET 5
RERDNE SN TN D

= 20-1 BAEXRT
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3
il
Ho

iE 0. 7.5, 15, 30 mg/kg {KE/H

ZORER., ERGBETRD N AIEER 202D LB TH D,
(6 0)

#*20-2 HHMR

&= AT A

7.5 mg/kg RE/BLL L | HEBLEWM) TR & B OIRE DO
MEBLEN ) CIE WM ORE OIK T
KHEBLEN Y CAZBLRT AR (B 556 8- 10 - 11
) OEEEEDIKT

MEBLEN ) CHEARIIM (AEURES 1 ) KOV
BHM (MEH 3H) OBHEOIKT
PE VAR A IRE DR

AZESE L TE, ARBRIRLIBEDORE, BEEROARMIC K
FT IR T % LOAEL ZifE biigh &t LT 7.5 mg/kg {K&E/H., [L#)
WNZ RIET 28 2+ %5 NOAEL ¥ b #ér & LT 30 mg/kg AEH/H
&Il L7z,

c. BEEH

T o0 b a Y (EACHisn, BRERHES M OBR{LHisn) OfE A
FAZ K o A AR S S TRk Y, High & LT 0.75~
300 mg/kg AREH/H DM EZEEG LR, HIRROET, IWELTRD
HINERBO LN ESNTVDN, WTFAORRY ., BECUINE
PIEYNIRE STV, ZBRERDEEEZ XN TS, HLIE
THALE ORISR OBERENS B b LITRR LB L 56D THY |
NOAEL Wi IITE W2 & bEEER LTS, (BR6 1, 62,
63, 64, 65, 66, 67, 68)

AERESHEDF LD

7V a Vg, V3 U R R OV SN E A W O AL iR A T I AR BR K
BEOH L, Za BRI OV L 3 LR EEE O RS 1130 B e
T2, WA ORI OV T, Lo T v~ b A
PEERER TlT. B HEEEN S LT 7.5 me/kg RE/H UL EICB W THREM I Xt
T o —fxEmMEN A b AL, 30 mg/kg IARE/H TV TAEFE L NREMIZ KT
WENRO Nz, o, HkHEEo 7 v h— AT MR T,
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HAvEign & LT 7.5 mg/kg (KE/H UL EIZHB W TEREMWIZ KT 5 — w1k
EEICRETRENRAONTDS, REMICXIETTEETImMAE (30
mg/kg (KE/H) IZBWTHRBO LN oTo, AZRES L LTI, BE
WD —fi% T é&@iﬁiﬁ PEICRS9 % LOAEL M {b#ligh & LT 7.5 mg/kg
WE/H, WEMICKIETREICET 5 NOAEL #iE{bdisn & LT 15.0
mg/kg ARE/A & H) U?L b a L, BEWIT T 2B EN D
MIZRUVRBLIZ BN T, ATHICHE L RIF SN EE R T,

(6) ENMZBITEHHER
O BEIBREFEIZDONT (1A (1995) . MARVHLR (1997) OmRE)
FiEh D% AR EUC K 2 W REIE O |G 1TV 20 #8080 I FRE I
K DR Z, BRRZICERNT DEERDORBBE LS RMESNTWD, FHO
FILT 27— ok, & FClE#gh & LT 100 mg/H UL EDORR O #%
5B &J%h‘(wé}:éﬂ“(b\‘é MiEARE R 2 HENHER INT
WD A SO IR E T HELEZLNTWD, AERBICE L T 100
mg/EIL/U:@%’r%@ﬁf’\T&%{“C%’E“# D BN TWD AN, IR ZHIC S
RERITIERT T2 L3N TS, HOWEFEIRIZE W TR S MEIC
HIEWRIT, AR OEROXRZIEL STV, (69, 70)

@ JiarEgmEh

a. RAICEEHT 55R

(a) MAFFE (Fischer © (1984))
RN BPE (26 6) (7o milligh (Highe LTO (FZ7&AK), 50
mg/ N/H) % 6 MRS 28BN FEM I TWD, TORE. 4
WMBICRMER A ——FF > PP R LZ—F (SOD) {HMEDOE T
M, 6 HEZICITHFERIE TITNEBDOLNZEL TS, (BT 1)

AR EPA (2005) 1%, ARBRIZHBWT, BFEH RO OERE

Z 15.92mg Wign/ N/H . BYEORE% 70kg & LT LOAEL % 0.94
mg/kg (RE/H (High & LT) & L., EMICZ oMoz B E 2 i
g RfD #5Hli L T\ 5, (B2 4)

(b) MTAMIZE (Black ©» (1988))

KED 19~29 i DR N B M (HF 9~13 #i) (T 7V = Eedhigh (i
gh& LTO, 50, 75 mg/N/H) % 12 BMEBR S5 “EHEERARN
FEhiSHhTWb, ZORE, 50mg/ /B (HEHE LT) UL EERBET
HDL = L A7 o — OV RRBO LN EInNTWD, (BH72)

AR OEA TS (2014) 13, ARBROBREEE 2, @ERICE
EFN s E (10 mg/A/H) #FE L T LOAEL % 60 mg/ A/H (i
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LT &L, ZoMmOMmRELEE X #EHO UL Z25HhiL T\ 5,
(ZH9)

(c) T ABFZE (Samman & Roberts (1988))

N (ot 26 i, B 21 #) (7o s Epdsy (FdhE LT 150
mg/ N/H. %tk 2.5 mg/kg K&#E/BH, B 2.0 mg/kg KE/H) % 6 1
MRS “HEMRRBROAEmRINLTND,

ZORER, WEOF L IR, & OIEK2SRBO bl &
ENTW5, BE5EEOLHETLDL 2L 27 2 —/LO{& T, HDL: ® I
HEOCHDLs DIE T, i e I 2I0fio7saxid—F Kk
OYRIMER SOD iEEDOIR T AR b SnTWb, (7 3)

AFNIX, EEEEREICRE T 5 UL EORIL L TS T ewn,

(d) MABE (Yadrick 5 (1989). Fosmire (1990))

KED 25~40 WO N 18 iz 7 v = o Egiign (Heh s LT
50 mg/ N/H) % 10 B E S 2B FE i ST\ 5, 2 OfE R,
Mgk, ~~ r7 U v FROURMER SOD {EMHEDIK T NFRH LTz &
LTWb, (BZHR74, 75)

AR IOM (2001) K OVEAIGEIE (2014) 1%, KRABROMER %
By E 2, BERICEENLHHE (10 mg/ A/H) %% fE L T LOAEL
Z60mg/ N/H (HgrE LT) &L, Zofiormi b EE x #ligho UL
ZEHMI LTV, (1 9)

EPA (2005) 1%, AikBriZ81F 5 LOAEL % 0.99 mg/kg {A&#E/H (I
fhe LC) L. ZofiomibEE 2 dligho RID 27l L T\ 5,

(B2 4)

(e) MAWZE (Davis » (2000))

B A% Ak (25 ) U0z 7 L o L felfign (High e LT 3 CRHIREE) .
53 mg/ N/H) D% 90 HHEBI S 2 EBRNEmR I N TWD, £ Dk
B, RIMER SOD #FEMEDOR FEM RS H v, FRIMER (SOD) #BR<
ARESL SOD &M, MmiGdsn, WwHEF o VREEN ER L EL
Wb, (BH76)

Ak SCF (2003) 1%, ARBRAZ & OB OMEN S NOAEL
Z50mg/ N/H (Highe LT) &L, #ifho UL Z3HMIEL TV 5, (&
21)

16 YrERE OEMDOBIEIZ OV T, Img S/ A/H & 3 mg A/ N/H O 2 BEZ /T TENE,
T OB EORL D 2RICHONWT, ZNFN, HEICHOWT, BFHRO 3meg #HE/A/H Z 90 H EER S
W72, 10 H R OEMHAR 2 3% . 7V 2 BT g 50me/ N/ H 2801 L7z 53mg Mg/ A/H % 90 H RHEH,

31



EPA (2005) 1%, A#BRICH1F %5 LOAEL % 0.81 mg/kg A/ (H
gheLT) &L, Z0MoOMALESE X HEnD RfD Z5HE L T\ 5,
(B2 4)

(f) MABE (Milne & (2001))

PARR % D4t (21 1)) W8z 7 v = g dfigh (g & LT 3 CRPRRRE) |
53 mg/ AN/H) D% 90 HREHER I 5 RN E I T\ 5, ZOkE
F. RIMER SOD DK FHENERD b, M7 V& F 4 Rk
R ORMER 7 N2 F Ao = F % o F—BiEEME T L& LTV 5,

(BT 7)

AR SCF (2003) 1%, ABRZ D= EHE O A5 NOAEL
Z50mg/ N/AH (HigheE LT) &L, #fho UL Z5HMiiL TV 5, (&
M21)

EPA (2005) 1%, ARBRIZH 1S 5 LOAEL % 0.81 mg/kg {A&E/H (H
fhe LT) L. ZofiommbEE 2 dligho RID Z3Eh L T\ 5,

(B2 4)

(g) NMABZE (Hininger-Favier ©» (2006))
A (55~70 ;% 188 5, 70~85 i 199 f5i]) |2 7V = EEdish (HE
gnl LCO., 15, 30 mg/A\/H) % 6 AMERS 2 —HEMRRERN
Eii<hTnb, (BR78)

AEESL LTI, ARBRICBW TR G TRD b5 2 biTmiE
HR SRR B K OVR FH BRI JE D BN D 2 ¢ AR IILER SOD fHMEIC >\ T
BREBZEADRBD DS OO GNP DDA s k7o & 35
Zlre o T, KBRS NOAEL DMK 24T 5 Z LI T2awn
EFEZT,

b. IhMNE. BLR~ADEE
(a) fEHIERE (Botash 5 (1992))

13 M H ORIz va opgiigh (Hghd LT, 120mg/t MHE% 6
MAM., 0% 180 mg/t NMAEZ 120 AM) % 7 0 AMEBERSE 5K
BRONEM SN T WD, TORME, BHiRE CERIRSEFERN AL, @i
DRZVPRBENTZE LTS, (BRT79)

AR IOM (2001) (X, /NME, HFEHICK T WO FEFEHERD
WEIIARMAORLE LTS, (BR19)

(b) EFIFERE (Matthew B (1998))
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7ﬁ®mﬁﬁﬁwzyﬁﬁfﬁﬁ@ﬁﬁSW@5 (Hgr & L TH
570 mg) % FEEIAYICRE DI L 72 OSEIR K OB I > W TS &
T%éo%®ﬁ%a§ﬁﬁ%\ﬁbw%ﬁ%fﬁﬂﬁﬁbtﬂ\%m\
M. TR OIERIZR o7 EnTnW5, (BR80)

c. &H% REBADEE

A OUE I, FZHLIH~DEEBITR D M AITED Lo T, Bk o
IOM (2001) %, Ghhm., AL :ob\’(&i\ bt lm, AT EF T
UL Z#@EMA42ELTW5, (BE19)

@ ZDMOFEHR (EEEATHLZIOEED)
a. RAICEEHT 55R
(a) fEFIERE (Prasad 5 (1978))
R AR M ERAE TR O 7= DI High (150 mg/ A/H) % 2 MBI L 72
26 7% D BIEEFNZ BT, AKERER T A MUE ., /NRIMERIE ., 47 FHER >
JERRO LN SN TWD, (B8 1)

(b) S+ A®FIZE (Bonham & (2003a. b))

B (19 5]) IcHEH U ok L— b (BN E LT 30 mg/ A/
H) % 14 EFEERSELIHBENEmMINTND, ZOREE., #ofE
B, UARZ IR OME R M, RERORIEICAFREITR DL
NiginofzbLTns, (K82, 83)

Ak CRN (2004) (%, ARERICE TS NOAEL % 30 mg/ A\/H

(figh& LT) & LTHigho ULS (W7 U A hE&ELToOUL) %#iEE
fliLTWg, 72k, BERICEENLHIE (10 mg/ N/H) LEET
AT 40 mg/ A/H (HHSHE LTC) &b L T05, (BR20)

Ak SCF (2003) 1, ARBRAZ & OB OMELN L NOAEL
Z50mg/ N/H (Highé LT) &L, #igho UL ZFHlL TW5, (B
21)

(c) BEiaR— FHZE (Leitzmann 5 (2003))

KE DB 46,974 FIZ DN T 14 FR OBHR 22 78— MR EHE S
IWTCWD, ZOREE., HESGD 5 B 26% N HighdV 7 A N4
ERLTEY, 2,901 BHIRINARDSADOFRENH U | 434 BT
ThHhole ENTWD, BISLIRI A DOHRHERE L, 100 mg (HH &

T) BEETIE 2.29 (95%CI=1.06~4.95). 10 Ll ERE#IcH=-
TERLZETIE 237 (95%CI=1.42~3.95) L &N TW3
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Leitzmann &3, SR & BINZIRAS A FEAE & % BT 2 R DAF
FAREF ISR T, SR ORI & ANZARDS A FEAE & DOBIEIZ DN T
XS ORLPAENMLETHDL L LTS, (B8 4)

AREERE LTI, HEERLSOZE RIS ﬁﬂiﬁ%%éczziﬁk%ﬁ
TERWVWIZ &, HREICHOWTOIEERI 1Y 5 & ARBRIC
DX BN & BN IR AT & BT D 2 & if%fmw‘:%z
77:_0

b. FLIRICEAT HHR
(a) /T)\Eﬁ:h, (Walravens & Hambidge (1976))

IEH 7L (68 1)) (ZhilgdEgn (Hfns LT 1.8, 5.8mg/L) &5
HTH5IN7 %6 0 AMEBRSELIHBRDEMINTND, L DORER,
RN TR S 7z 42 FlIZHOW T, IR, #, 2 L A7 —LiE
EZDMOEEEIIFRO Lo To STV 5,

%ﬁ@ﬂmlmmn %, RO I Vv EEEE (0.78 I/H) &#%E
L. KiBricEB1T %5 NOAEL # 4.5 mg/ A/H (HgHE LT) &L,
DA % F 12, @ﬁa@?bb </ (070 A ~18 %) 12815 UL 5% E
LTWb, (19, 85)

(Y

AZERE L TR, BRI OMBREOBENZ <BOLN, £
OHHAFEOFMAHLNTRNZ &, IAT ORI TH L Z &
B AKRER. 5 NOAEL Ofllr 217 5 Z L3l TRvw e B 2T,

@ BEEH
PBEOHMAIZON T, RaoREIZL2b0THL I b, I
aUEEHSROE MR DM AEZBRETT 2 EEHTITE Y TIERWn A, 2%
EEE L CRLET S,

‘7%)ﬁﬁ%Eﬁ&fﬁ@Dm (2009) 1T LHUE, 1999 FEIC /L = R
HER 2 ANy & 92 SR SRS IE DR GE SV CLsk, 130 LA E o5
EERAE /A I plan Mwi }: éfh’@\é FDA IZ#h bDfEZ2321F, 7
RIS A G E T A RKRARSEOREEZRIET 5 F0%EL
1772 > T 5,

728 FDA I, fn DR OB G2 DWW TR, 2SS IZIZE E R0 E L,
BENOLOHEHOBEUZOWTHIMEZBFAL T D, (B3 86)
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® ENZHBTIMEDTELED

E MZBITFAHMRIZOWTIE, a0t amic L 5
WEbLHLIN, AZRES L L TL, KNEMEICBW Lo bAm LV
W R 23 N ECHIE L7z 770 = g g 12 K 2 B AR 2 AV CEE
LZEE Lz,

7V a RSO OERICE T2 8 MO 28 A 2 M8 L7k R,
Fischer » (1984), Samman & Roberts (1988). Yadrick » (1989).
Davis & (2000) %O Milne & (2001) & W o 7288 OB VT,
@ U Tl A O 2 (RIfLER SOD FEMEDIKT) 78D bz,
AEES L LT, RiEK SOD EEOIK T i, B HICERERICERS
5 LFBZIZK WA, B FORAIZET 2B OMEITB W TERZE L

THRO LN EFFHEFMICERN S S Sl L, FRIfER SOD #&
DIKTFETZY RARA Y FELTHWSZ &L LT, 728, Black & (1988)

THD 7= HDL 2 L 2T 10— L ORI HOW TR, EE o s 1o dhm
THHMRATIE RN END, T RRA Y FELTHWRWZ EE LT,

AFZBES L LT, Davis 5 (2000) %O Milne & (2001) O
REFOHFOEEZ 2 hr—/L LIZRBRFETH Y 3mg 8/ OFEIT A
AANOEREL Y BN &, MREEFOHE DR 3mg N/ H & HAAND
BRELVLVRVETHLZEROHRZO LM E SR L LI®RETH
HRHE DOHEIRREE & L CHRMMN S D 72O AAMETE 202 &
O, ZNUHDHEIZOWTIX, =2 RABRA Y FOHBHICHWD A E LT
FEETHHHOD, LOAEL OHIKHZHWA Z S FEY TRhrnWeEB 7,

FRIMER SOD /EMDOIK T2 RARA > b &9 % Fischer & (1984).
Samman & Roberts (1988) & O Yadrick & (1989) %1 R, 5 & Fischer
5 (1984) KO Yadrick & (1989) DAIFIZEHWT, 50 mg/A/H (HEH
ELTC) OERTHRMER SOD JEEDIK TFARD b-7-H, 2D 250
& 7 LOAEL OB 2175 Z & & LTz,

Fischer & (1984) OXIRIZSWTIL, mizk® EPA (2005) (28T,
AR TSl S AT MBS B 1 D RS H kO MR IR A 15.92 mg/ A/H &
L.ZNDHOEZAF L2 65.92 mg/ N/H (BHEOIKRES 70kg & L7T0.94
mg/kg RE/H) (Hfh L LC) 2, BFHK, Nl kz S bE i
® LOAEL &lr s Tnbd, ALZESE LTE, EPA (2005) OH|kr4
BRI D ey LBz,

Yadrick ©» (1989) o4z oW Tk, Eid (p10) o E BV, EAY
B4 (2014) &X' IOM/FNB (2001) (Z31F A 1it% LR & OFHHIZ ISV T,
AR NI NE S T kI B 1T A B H kRO SR EBEREOFEXEE 10 mg/
NBEL, ZRODEZAF L2 60 mg/ A/H CKE - 5% AktEolk
4 61 kg & LTO0.98 mgkg KE/H) (HghE L) &2, BFHEK, K
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sk z &b 7= dign o LOAEL S i s T b AEXES L LTIE
JEAE G (2014) L ONIOM/FNB (2001) Oz 258325 Z & A3 Y
EEZT,

VI EX V. Fischer » (1984) XiX Yadrick ©» (1989) DZ1R.2 5455
7= LOAEL (kg REICHE L7-fE) X, £ Eidigh & LT 0.94 mg/kg
RE/H 1% 0.98 mg/kg KE/HTHY ., HED ENeholz, AXEES
LTl b MZBIT 5.0 LOAEL % kg (REIZHE L 72 EAMEV 65.92
mg/ AN/H (0.94 mg/kg {KE/H) (HgH s L) EHIBF L,

B, HLRICET2MmAOBE bEEE 2. Bk (pl0) OFAEITIIT
LA _ERREOFHM &[RRI, L FLWE ., A R O AL 2D T,
RRARAS R YD) %hfocu\k%zto

. —BERED#HFTF
RS SLMELOE RS B IS TE, I T v = Clgdgn ) 13, Ak O AL
BIE (LAF TARBIE] L0 9,) IR VG RERLL (Rt ORE) IS
D2 ENBESNDIZD, ABIEIE, —fkDOt MIBT 2 Mg OFRNEICE T £
KIETHOTIERL, FEREORE L L THRERERMNOHZERT 5L F
ICBWTORERBEDOEFENEL ) DD EERI,

ARIETIE, —RoOE MR T 20— AERE L &b, REEROREL L

’Cﬁﬂﬁéﬂé,’ﬁ* RERMICHR T ish 0 — HERE] ;Ob\f%h%“hik&b
7":(18)0

. —fBOE FOHESROD—BIERE
SRk 24 FERER - REFHEOR R 12X, BFEIrOEBIESN ST
oo — HEREOEWEIZ, 8.0mg/ A/HTHDHEEINTWS, (B8 7)

SRR 17 FE~—27 > bRy M HFRUC L 2 5% bAl, LAl O
EHEORRICONT) I, ~—F v bR Ty PRI X 5 BEES
ORI, FF(bA L LCofish (S 17 v a UEEdg ) KON Thk
Fedign ) ICHRT 5 b D) OHE—HEBIEIX, 2005 FE T 2.7mg/ A\/H TH
ShtEnTnb, (BHS8 8)

NITE (2008) &, KR=H5 OHFFHOEHEICOUVT, 2002 5O KRR D

18 2004 - 5 A OB MEZEZBEORMEFLEFMIZS VT, o — BEBIREIZOWT, FEEERMN
Th o THA, 7B, R, EREOHBEOFEL LT-AEMEEIT S MERRIZ, YREOREFTO
Meha (8.5 mg/ N/R) ., /v a RIS O KFEHE (15 mg/ A/A) ZIMZT24mg/ N/ARRE L LTW5S,
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TEIC L DR OHENEE D 95 /X—F% % A JUHE (0.16 pg/m3) K O A D
ZeS AR (20 m3/ A/H) IS E, 32ug/ AM/HE LTS,

FICBEK 2> & O BEH OFBELENZ DV T, 2003 D H ARKIE R IZ & DK
H O L DV KT OWEEED 95 /S—F & A JUE (50 ug/L) K& OV A DK
BkERE QL/A/A) I28E3&, 100 ug/ A/HE L TWVD,

B D O R OBEEIZ DOV TIX, TR 14 A E R - SR T O R
12X D 18~19 D BIHOEERED 95 /X—k % A Vi (16.3 mg/ \/H) &
LTW5,

PLEX Y, NITE (2008) IXt Fk AOHEEHO— HEBEEZ KK H, #oEbK
FROEERNLOHESHO— FEREEZ AL, 16.4 mg/A/H, 0.33 mg/kg
RE/HE LTS, (B2 3)

2. FRIRBEOREBEL LTERINIREXRERRICHKXRT HFEHO—BIERE
FAF S (2001) OE|EIZ LAUE, WL D OBGEIEIL 2,000 keal & Eh
TEDY (B8 9), MARERMITEIT 2 HEHOMEHEOEMERFHIT 100 keal
72D 0.35~1.5 mg LINTWD (BRI9O0) Z&nb, I 7r=a v
femign) O AEAELIEIZLY | FWEEEOMNRZEE L THREREZERL N DL
BT %t MoBIT 5O — HEREIX, H& KT 2,000 (keal/ A/H) X 1.5/100
(mg/kcal) = 30mg/N/H EL72b L& 2D,

PLEXV, REESE LT, ™I 7= o fgiish) o HEMESGEIC AR
LHEEROHEE — HEREIL., WEEORE L L TRERER MmN b ligh 28T
HE MIBWTHRKT30mg/ AN/H (0.54 mg/kg (KE/HO9) L7225 L7,

VI. BmfEmis &1
AEESL LT, Y 7 v a B (oW T, @@kbf@ﬁ@
RS 5 Z kﬂﬁéf%@ TGRS AW PRI LZH IR KRB T T H Z &1
ﬁ?é%%ﬁ%ék%ﬁﬁwfEKA@ﬁ%ﬁﬁﬁ£§@m5$W)%Eﬁﬂxj
WA LAE, RANICK T S HignOHELEE T, 7T~10 mg/ N (HEROFHEE
%ﬁ&ﬂgk?ék&ﬁﬂﬂBmﬁg¢$m)kéﬂf“

SEIOEMY T 7V a o BEEsh ) ([THR MRS X, FPtBEORE L L Tok
ARERL~OHGOMHEZ BN E LI AREEOILRTH D08, BE, By
(7o o Fedigh ) 1%, REFEESLICOV TS, —H U720 O OEER A%
BLLTI5mg FTOMEANBOLNTND, LIzRn-> T, #ighd L TOFHIC

1Y HROWEEEL 55.1kg & LTEHEAELTND,
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Lloo TE, A HFRERERWERE NI 7= fgillidh) 2L
REHOREGEERMOALPOHMZTINT DN) OHRLT, —RERE (&
FHOHRPGHIMZ TR L TWD — D NI R OREFERE R 02 & Hign 2 18
BRLTWDAN) ZEL TR 52 & & Lz,

BRNENRRIZ I T D R ARGt L7IkE R, 7 v a VBEnIIsmmE ch 5 Z L »
5. pH MEWHE T IZBW X Z v a U ieligh & L CHEET S, pH OFE WG
RICBWTIEZ v a e IR L . ANICIRVIAENR D LB X BT,

F7-. HHIMEAY O WL RIL 49.9%~61.3% ThH D & ME SN TWB A,
TN BRI = oE e UTEIT S L HILERNICB T 2B Ll
& DOREGRIE S AR, I D HEEMEA Y OWILRIT 60%FEE L7220 |
49.9% D b #igh & bR TEEZ R T HD EH 2T,

AZERE L TE, RRNBIRBICHIT 2METORMREZHE 2, Hh s L TOEE
a2 E 7> T, b EWD 5 B 7 v = U EREEEN O A 2 F\ SR
HT MY EERT,

AZBEEL LTI, i 17 v o U BRieh ] IITAERIC L - THERRIE L 7
VAR ¢ rev: -3 A A A < |11 7 B

AEESL LTIL, Zha B oW A drE, RE®R S 3., A

EwEfER O MZBT 2R OMBRAGEZ R Lo R, & M AR N T
figh & LT 65.92 mg/ A/H (0.94 mg/kg fKE/H) TED LI IRIMER SOD 7%
PEDIK FIZHWT, EHICERIERICER T2 L I13B 2T 0B, B FOHIAIC
BT 2EBOBREICB WV TAKREEL L TROLNT-Z EIIEEENICESEN D
LEHML, ZofREABRICGERT A EE ., #ih e LT 65.92 mg/ A/H
(0.94 mg/kg KEH/H) Z 7 v =2 U ERESHO@EMEICHE D LOAEL & 272, F£7-,
FEN IO W THIBI TZ 2 AIERO bivien -7,

AEFEESE LTI, B csmhir AL RN EICB W TRARERH~D
FEHRERD SNTBAEORNY T 7o fgligh) OfE - HERE (Hine L
T 30 mg/ AN/H (0.54 mg/kg KE/H)) ZET 5L RN T 702 o fglfish)
2N, REARERERMBIE K OB IE O W F 253 2 M OE I
T EREEFFET D ENLELHW LI, REERE LT, B MY
ABFZED LOAEL 65.92 mg/ A\/H (0.94 mg/kg KfE/H) (HghE LT) OMBILD
L Cod 2R MEK SOD JEMEDIR FIZIEF IR A THh o 2 &, £z, #Widh
INEW) NS B TR RERS THDH Z EICEEL, 0.94 mg/kg KE/H% 1.5 T
Bl 72 0.63 mg/kg RE/H (HghE L) 2 [ 7 v BRgh ) ORE H
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T AT B AR B M O — AR EIE O o6 % dign OFE BRI B % LIRME
L7, ok, THARAORFHELUEME (20156 i) KEMNE ] @EELT
IOM 2B W TIHA EREZBRET HERIC S AMEEMERF O 1.5 W T
2

Flo, —HEREICH L TUL, FORFENLGERINTWDHEORELEE
L. SR OEBRPWENZ 2 GR0NE D BEURFERWEENITTONLIRETH D,

B HEHBRARERMBIE KO EEBEEE O 2k 5 din OB IR
WZBA9 % ERRMEIX, 18 Ll LD A ZRG L Li2b D ThH D, HEN I EMFIIIC
WHIR SRR TlEd 205, /N LR, Il K O AL oo il gh O FE A 1 5l 1
Bk S MYREREMENThILSNETH D,
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<BI#E 1 : BRFA>

IR A PR

CHO F oo A =— R« NS AKX — I SRR

CRN k[E Council for Responsible Nutrition

EPA Environmental Protection Agency : K[EEREZ R #)T

EU European Union : B HE &

FASEB Federation of American Societies for Experimental Biology :
KE B FEREL A

FDA 7 AV T B R R

FNB Food and Nutrition Board : & KkEEXZE S

GRAS Generally Recognized As Safe : —ffICE R AR I LD

IOM Institute of Medicine : K [H =090 HT

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [Fl & s i I B M F =ik

NITE MNAATEOEN RS REME A S s

RfD ZRH &

SCF Scientific Committee for Food : FRIN & MEFERE S

SOD A—=N—=FF TV RURLL—F

SLC30(ZnT) | #igh h 7> AR —H —

SLC39(ZIP)

UL Tolerable Upper Intake Level : it % b [RE B &
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<hl#f 2 . HEEVEAERAE>

BRI H AR By fEE BNl 551k RERR R E K55 AR A % O ZE B2 o0l SR
BR R RARAR L 2 | BERE - In vitro Vi 2=4 Ferm & REHEELROFIIC DD 52 | Litton
(7= il A B (Saccharomyces ik 5.00% Bionetics
) cerevisiae D4) (1977)
ZH 3 8
BARHENE MIFZEIRA R | M (Salmonella in vitro svarmg | EEmiE REHEELROFIIZ DD 52 | Litton
(7 v = R A B typhimurium ik 0.08% Bionetics
) TA1535, (1977)
TA1537, S 3 8
TA1538, TA98,
TA100)
BEFEME (Zva | RIERE 2 | B in vitro Tna)-s | EmEmAE REHEHEALROF I 0 5T | JECFA (1998)
UERYEHE) R BR (8. cerevisiae a4 0.5% <5l A (Litton
D4) Bionetics
(1974))
SH1 7
BEHEME (Fva | BIREARAR | ME (S in vitro Tnva)-s | EmEmAE REHEHEALROF I 0D 5T | JECFA (1998)
RE) ARBR typhimurium 77 b 0.5% T5IM (Litton
TA1535, Bionetics
TA1537, (1974))
TA1538) 17
AME (S, in vitro Tnarlg | REmAE REHEHEALROF I 0D 5T | JECFA (1998)
typhimurium ~H 10 mg/plate THIH (Prival
TA98, TA100, (1991))
TA1535, 17
TA1537,
TA1538,
FEscherichia coli
WP2)
BmEtE (#Hipk | = A v B v N ORENA LA in vitro T B 0 0, 0.4, 4, 16, 32 | 0 pM T Tail moment (TM), Tail Sharif &
“) iful M intensity (TI) O¥{hN (2014)
32 uM T TM, TI O HIME £ 39
oAy MRBR | v U R BRI D | AHBEME6 | MEOKAEREEE | 0. 5.70~19.95 A RARAF R 7R 51 Banu &
(R Y > un e mg/kg KT (2001)
7RER) Z/i4 0
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AR H AR B E AR B5- 071k BERR T PSR E h & B 2 K O T B 0 HIWT Z R
UDS 5 CUTUNLBAH | - In vitro ik 0.3, 1, 3, 10, 30 | 1 pg/mL LI CHEKFH 72BN gk (1987)
— i Ve Al pg/mL 41
EImZesRA R | e (S in vitro ik = = 10,000 (=4 Seifried
R typhimurium ng/plate (2006)
strain A~H]) SR 4 2
AR (S in vitro WA aRh REHEEALROF I D LT | Wong &
typhimurium (1988)
TA98, TA102, 24 3
TA1535,
TA1537)
AE (S in vitro Tt i i 1y 3,600 ng/plate REHEEALROE I DD BTN | Gocke B
typhimurium (1981)
TA98, TA100, SR 4 4
TA1535,
TA1537,
TA1538)
AE (S in vitro Tt i i 1y 3,000 nmol/plate | {RHNEMEALRIETEIE T Cratk Marzin & Vo
typhimurium (1985)
TA102) Zfi4 5
A (S in vitro P (b i gy km A& 1.6% REHEHEALROAEIZ o 5T M | Thompson B
typhimurium (1989)
TA98, TA100, M4 6
TA1535,
TA1537,
TA1538)
<AV T | =R Y oRJEAM in vitro WA afgh km A& 12.18 RBNE AL RIEAFTE T TRk Amacher &
+—~TK#&R | Iz ng/mL Paillet (1980)
R M4 7
~ R Y N EH in vitro i 1~31 pg/mL B Seifried
fia (L5178Y) (2006)
L4 2
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AR H AR B E AR B5- 071k BERR T BB E h & B 2 K O T B 0 HIWT Z R
- in vitro FERE HR En 1.3~13 pg/mL RBHEHALROEEIZ D 5T HE | Thompson ©
(RS LR FHBERY 72 Bt o 10 (1989)
1F1ET) S 46
4.2~42 pg/mL
(RS R IR
1F1ET)
s (Hgnb | REEEFER | B B Y VR in vitro WA aRh 30, 300 uM RAGHEACRIEFAE T, 30 pM TRtk | Deknudt and
“) B FERAFEIIRD b T e Deminatti
(1978)
S48
in vitro b 0. 20, 200 72 Deknudt
nglculture (1982)
ZH4 9
I EFLERE A A in vitro [E{F &k 25, 34, 45 ug/mL | fREHEMHALROAEIZ b 5T HE | Thompson 5
(CHO) (RS ML R HH B 72 (MR D HE (1989)
HIET) 246
45, 60, 80 ng/mL
(RS R IR
TFET)
SCE #Bx VU T UNDAHS in vitro ik 0~20 pg/mL B5s A (1987) &
— R R M4 1
UNEEaNT b kU RER in vitro WAvE S 0.15, 0.30 mM NG PEALSRIEELE T Ttk Santra (2002)
HEEEERRD TR ZH50
Rk BZER | v~ v R (B 30 HH 1R AH WA aEh 0.5% (=i Deknudt
Br (1982)
ZH4 9
~ A (‘Bh) HilE] AN ARESIC | HEALHESH 0. 7.5, 10, 15 5 (7.5 mg/kg IRELL L) Gupta &
mg/kg (A& (1991)
~ A (‘B) [ZASE SN Mg EAN ARESIC | ML 2. 3mgkg K&E/ | Bt (2 mg/kg (KHE/HLL L) M5 1
8, 16, 24 H
H
IR ~ A (‘B) 24 W5fFMH JEIER ARE4VC | flE A EA 0.28.8,57.5.86.3 | fatk Gocke &
b C 2 [Al mg/kg K E (1981)
ZH4 4

43




ABRIE H B FEEH BT AR #5051 R BRI b AR A B [ OVR T B2 0 )t R
F v b fBH. 20 | KEkEAN ARE14 | EERRHESH 0. 4.0, 8.0 mg/kg | Btk Piao (2003)
] R N S5 2
Attt SRR | v T2 HiE] #®n I M LDso=3,420 fAS (1983)
(7= Rl CiEA e LDs0=2,630 THIH (e L
) JNHE(1982) )
) 210
vUA Hi[n] & Ja g LDso= 3,060 A S (1983)
wen THI A (BT
B (1979))
2810
MR atEEtEE | 7o b HifA] ] 7 g LDso = >2,000 JECFA (1998)
(7o o Eeth FRU YL <34
$7) (Mochizuki
: (1995a))
W17
F vk B[] o Za ) LDso= 5940 JECFA
F7 KN (1998) T5IH
v UA B [a] &N 7 ) -s LDso = 6800 (Food &
77 b Drug
AR Hi[A] wBn Toa g -é LDso= 7850 Research .
/A% Laboratories
- (1973a))
INDAL— Hi[A] & T ) g LDso= 5600 S 7
7 N
abEEE AEEMNRR | TV HL[a| wn A 5 LDso= 1,180 RS (1983)
(Ea e %) REIAGE S0
W (1979))
210
~ TR H ] ®n e A LDso=611 RS (1983)
THIH
(Caujolle &
7w b Hi[a] o it 18 £y LDso= 1,374 (1964))
210
7w b HA[m] &N i dh gn LDso= 750 fpAR S (1983)
<3|/ (Hahn
5 (1955))
Z#10
U A B A ®A AL A LDso= 605 (gL LTC) NITE (2008)

THIH
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AR I H

AR

TR

AR 01 1

5 )5k

e
wh

PR

AR A AU B R B2 O fl i

Z R

2>

7 v b

B[]

&

HfeHish

LDso= 528 (figh & LC)

(Domingo &
(1988))
S 2 3

~ A

B[]

&

ik

LDso= 307~766 (ﬁﬂ:\& LT)

7 v b

B[]

w&n

ik

LDso=227~1,194 (#gHE L T)

NITE (2008)
<HIA
(Courtois &
(1978) .
Domingo &
(1988) .
Sanders
(2011b))
S22 3

~ A

B
O

ek Hign

LDso= 6,384 (Eﬁﬁf:\k LT)

A

LA

#En

TR AL HE S0

LDso=>12,045 (#igns L)

NITE (2008)
THIH
(Burkhanov
(1978).
Klimisch &
(1982) .
Loser
(1972,1977) .
RTECS
(1991) .
Shumskaya &

(1986))
S 2 3

A B -
(7= Rt
)

4 B TR

7 v bk

4

AR A F

A FEHE
e 12

Jva g
FrRUTL

0. 500, 1,000,
2,000 mg/kg KT/
H

2,000 mg/kg (KF/H & GHET, JRP T
N D AEOHEN

JECFA (38 b a2 & FHIC
BIREA S 5 Z LS AIZ L W NOEL
PHWCTERNELTVD,

JECFA (1998)
THIH
(Mochizuki

(1995))
17

28 H fulatBR

7 v bk

28 H#

e
4 10
T

=3
FThRUDL

0, 1.25, 2.5, 5% ;
(1) 0. 1,000,
2,000, 4,100
mg/kg (KTE/A |
(#) 0. 1,000,
2,000, 4,400
mg/kg IR/ H

MEBLFEORD SN DL,

JECFA (3838 b sz & BRI
BIREA S 5 Z L% AIZ L Y NOEL
ZHIFTTERNELTWD,

JECFA (1998)

<5l
(Mochizuki
(1997))

ZM17
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ARBRIE H BRI By FES el BEHE | BRE PSR E 5 AR T R AR T B2 0T ZHR
14 A MR AR, = 14 H# R O xa ;5 | ZrarE | 1g@mlA AT R L, JECFA (1998)
T THIH
A4 X ;3 (Chenoweth
U (1941))
S 7
29 H A 5Bk 7 bk 29 A M 1R AR e REAS Za ) 0.4% TR L, JECFA (1998)
20 Jt -6-77 b T35 (van
v Logten
(1972))
W17
KiE$ 5w 13 JHE [R5 ~UA, Tv b 13 3 fH TREH ey Tt i i 1y 0. 300. 3,000, ~ U AD 4,500 mg/kg RE/H 58, | Maita 5
(Hgr kA 9) MR 12 30,000 ppm ; J v @ 3,000 mglkg A E/H 51 (1981)
pT (wTA) 0, 45, | T, KEHEMIMEH, HEZOKFTLRY | 253
450, 4,500 mg/kg | WENRIRE DO HESE, fEA,
{K#/A
(> k) 0, 30, | NOAEL 450 mg/kg {K&/H
300, 3,000 mg/kg | v A (FiFgHESH L L C)
RE/H NOAEL 300 mg/kg {A%/H
7 v~ (BiE#EsH S L Q)
21 7> A 7Bk 7 vk 21 7~ H TREH A FEHE Tt B 1y 0. 100, 500, 1,000 AR THRO DN BEKIZON Hagen 5
M 4 DT ppm ; 0, 10, 50, | T, BEEIFHE I T, HEE (1953)
100 mg/kg (RE/ A | MREREORK R, OB CTxHEEE | 25 4)

GO TREDBRIRD LNT
£V, 500ppm LA EOHES JLCIEREK
ORENIVEETHST2E LTINS
DEOFEMIARTATH Y | HEHFEHIL
HEERINTORY, ZH5 DR
5, ARRBRIC X 5 NOAEL 0¥z <
ERWEE R,
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ARBRIE H BRI B rESE A BEHE | BRE BB E P b AR T R AR T B2 0T S
3 H H Bk 7wk 3 HMH /N e FERR TSR — | 0. 160, 320, 640 | 640 mg/kg (KH/ A 5T, B0, | Llobert
40 T RF mg/kg K/ H oK &R, miRPORE, 7 LT F | (1988)
=M, Ry~ ERMROR | 32855
AL, VLR AN b R 0 FIBE & k%
3
320 mg/kg (RE/A LL EEGRET, JRE
DWW FPhE. B, DR, B, iR
T ORI EE DI,
NOAEL 160 mg/kg {AT/H (kg
$h o KF L L Q)
13 3 R AN 13 A b & TEE HighE /7 | 0,0.05.0.2,1%; | 0.05 %A EEEGREOREIZBWCEE® S | NITE (2008)
M 20 | VeuTg— (#) 0, 31.52, | hi-taFEM~r o7 7 —JKoBDIC | TH
pC k 127.52, 719 DNT, MIEFHEN N LD | (Edwards &
mg/kg R/ A 235 BMEAT LT LI 2 01X | Buckley
(1) 0. 35.78. HTHY, FROBETIRD b EHH (1995) (FEA
145.91, 805 HEWG B DWD K OWGHEIEE Y > REiDfE | &)
mg/kg R/ A KICHT2HE#RB A+ THD, Lz | 223
285 T, NITE (2008) D6
INLOFMARATHD Z &0 b,
ARERIC X5 NOAEL Oz T& 72
WekEZT,
M AN RNAMERER | ~ 72 (BESER | 5% B | flok bR o 0, 10, 20. 100, | AFERITHERICHK T HHEEZHNMHT2Y | Halme (1961)
(Hgp &%) Firk) 180~900 200 mg/L IThNTEBLT, #FMATRHTHLZ | BH56
A) LD, BRI CTE BETRT
[ ES AR d
FENRAMERR | v v A (R | £ 70~640 | ok WA aEgh 10~29 mg/L, (3 | ARRBRIIXPREEDRHE SN TWAWNZ | Halme (1961)
ZE) A gLt L) & BRI T RGN M T | 256
NTWARNZ L RUFEMARATH D
ZEDD, ERAMEEHRTTE BFTR
TixeWnWEEx 7,
FRAMERER | v TR 45~53 i ok 22 [t i B gh 4.4 g/L AR B TR B A 4 %2 | Walters & Roe
il 28 It 22 g/L i L7z figas S RE S CnWb e, = (1965)
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ARBRIE H BRI B rESE A BEHE | BRE BB E P b AR T R AR T B2 0T ZHR
IRAH 11 PC, A v A | 5,000 ppm 05 7 haAVT A NVAEPEIZ LS | 5T
Bin12 | #igh 1,250 ppm £ Tllli | OETHRED LN &, RIS
Un B3 DOICHEBRHTH S = L EOREIC X
19 5, poiishiEd 0. AREBRITTE D ANEE T T E BT
BN 5 RTIERneEE 2T,
CBEBERISIR | T v b 20 [ 1 | O =v= AR SN TV DA OIS | Ko & (2011)
FED o iRBR " — 3 AL BHAEMP RN S RIZGEICE02 | 258
RO Tr Wi RICRIEN H D 2 & ISR A
oK OWEETS | 227 mg/L OFHIE GRSk, BB, iR E
J/@N @A =v= | 227 mg/L BB DERE) & LTHIM LI
— g L BRIZ I 29 O MBI B3 &
18+ i g 52 &, MEREAEIC LY HahT:
@3t HRE FERICB W T B G RETIEA ==
— 3 VALE DO 030 6 TR
FABEIZEN L LNRNT EFEOH
M B ARBREBROEHIEI MR H 5 &
Bz, KRBREFHHIZ AN enwZ L &
L7,
AL B A A “ifRAERE | 7 b TR SRR i I A bR o 0. 7.5, 15.0, 30.0 | 30.0 mg/kg K &E/A#H LA T, Fo, F1 | Khan 5
(Hgr kA ) PR ER 25 L : mg/kg {RTE/A B DIERSR, ENL, RoALFER (2007)
Fo B Hh (WE 0 H) DILTF, Fo. F1 28 (Fi. | 259
. F Fo @) CTHREDKT,
REW 7.5mg/kg {KE/ A LL L GHET, Fo.
(F1 8l Fi MERER B ) TIREDOIR T,
i)
HEYOERICKIETHEICET S
LOAEL 7.5 mg/kg {KH/H (fifbmish
LL0)
ATER OEEMIC RIS 5
NOAEL 15.0 mg/kg AE/H (HE{kdE
grE L)
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ARBRIE H BRI B rESE A g5 | BRE BB E P b AR T R AR T B2 0T S
ARG A R — AT | Ty b — iR R O AT bR (A RN 0. 7.5, 15, 30 7.5 mglkg IRE/H LA B S5 REC, KEH | Johnson b
PEEER 25 Pt mg/kg K/ H B TR & RO ORK T, s (2011)
Y CHBEHBOKREDCIK T, HHE) | 260
W) CAZELRITHIM (555 8- 10 - 11 @)
DOFBEE RO, MEBLEI T IR Y=
(HEHREE 1 38) KOWHE HIH (HE S
i) OEMEOIT, FERE/ AT
BOKT,
BB ORE, BEHE &K OIS RIE
I T 5 LOAEL 7.5 mg/kg
{KFE/B (el e LO)
WRENIZ K IET 2B T 5 NOAEL
30 mg/kg (KH/A (R LEgH & L Q)
v MZEIT D LE2— E k #A PR ORE MERIC L 2 MEEO®EIL | Fal (1981)
5 B DS SARCER O WINPAFC K A8 | A K OWIR
K2, BRRZIZRNT 2 7Rk D FEH, (1997) .
DG STV 5, ZM69,.70
Mg & LT 100 mg/ A LA L% 5 THG
DORERLT I T —F ORI, FIERE~
D,
b Mk B M I ANk = 6 sl DN saarik | 0 (FT&R), 50 | 4@ ICHRMER SOD fEME DR FE Fischer &
1z 26 1 | #Hin mg/AN/A (High e | A, 6 MEBICITAERERIKT, (1984)
(Z o g L) 271
£ 5 BN
v MBS I N =3 12 1A sl PN JvaEg | 0, 50, 75 mg/ AN/ | 50 mg/ A/H LLEEE#ET, HDL =L | Black &
1z PEAREQ | Hign A (#ighe LT) AT 1 — )L O, (1988)
(v = g ~13 {4 ST 2
#h 5 RN
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ARBRIE H BRI B rESE A g5 | BRE BB E P b B 2 K O T B 0 HIWT S
BT DHH I N ek 6 3 ] &N WA (& | Zvasig 150 mg/ A/H (#f | 5O B L bIchEE, EHAXONE | Samman &
5, 2661, | HEH hE L) ; Ko Roberts
(Z vz R BE 21 M 2.5 mglkg & | HHBEOLMETLDL 2L AT v —/L (1988)
£ 5 BN ) VAN DT, HDL: ® EH KO HDLs DI | &R 7 3
BrE2.0mgkg Kk | T, a7 2I0F07on
/A X X —¥ RO MER SOD &M DK
T,
v MZBT 5 I AR = 10 3 [ &0 PPN JaarlE | 50mg/ N/B (S | miFL., ~~ F 27 U v RO MmER Yadrick 5
1z P18 ) | High ELO) SOD iGN T, (1989) .
(7' v = ERAR Fosmire
ga 5 BN (1990)
274,75
b MBS I AR = 90 A g PR 1% Za g | 3GHIREE) .53 me/ | ARIMEK SOD fEMEDIK T A 2338 % & | Davis b
1z pk-qid High NE (WghE L ., FRIER (SOD) % Er< Mfast SOD | (2000)
(Z V= v BRiE 25 15 <) e, MG, T o R | BT 6
£ ) SR RS
b MBS I AR = 90 A g PR 1% Ja g | 3GHIREE) .53 mg/ | FRIMEK SOD iEMED K A 23385 & | Milne 5
1z pk-qid High NE (WghE L . AU 7L B2 F A g R OSR i ER (2001)
(7o R 2141 <) TNBEFF U N—FF o H—BIEEDR | ZRT T
£ ) KT,
BB HE I ANikBR vk 67 A sl A (55 | Zva g 0. 15, 30 mg/ A/ | RRBRIZIBWTHEEGHTRD LI HZ | Hininger-Favi
1z ~70 5% | #HEH A (#ighe LT) LI LIS AT e VR P SAIREE D | er & (2006)
(V= B 188 fil. BN & JRfLER SOD iG>\ T | 27 8
(2NN 70~85 BREASEOLNL OO, HN
% 199 )YUC/}%)@#ULM\HER&D‘J:%zf:o
i) foT, KRB 5 NOAEL O}k 2
179 2 L I3lY) CRnE &z,
BT D iE 31 = 7 A sl 13 v g | Zv=a v B | 120mg/e MAZ | BHIRAE CERRBEFRN A LN, #0 | Botash b
1z i 6 A, TD%, | RZBTRBEINI, (1992)
(7‘»:‘/@;‘@@ LS 180 mg/t N H % BT 9
g R LR~ 1AM (High e
E’% L)
v MZEIT D SiE S = HAL [ sl THBE | sra v | 570 mg (High s | BEEZ, WMLV ) HIERMNHEEL Matthew 5
1z (7“»: VgL Gk ) L) (1998)
g R LR A~ L8 0
@5%2%
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ARBRIE H BRI B rESE A BEHE | BRE BB E P b AR T R AR T B2 0T S
t MZEIT B iE 1] B b GRRFRmER | 2 4R 4] 26 %% | HEh 150 mg/ A/H IR AT AMMAE, /IR MLERSE, 4 ER | Prasad &
R (Zofom $iEt) {ic TAIE, (1978) MR 8
£ 5 BN 1
v MZBTHHE I AR [ 14 3 ] A PPN Wigh 7V v 30 mg/ A/H (High | BT R L Bonham %
B (Zofhodl 1ol | vEFL— b L) (2003a, b)
#h s A B8 2, 83
v MZBIT 5 BEfaks—k | &R 14 -1 &0 Bk Mg FESGD 5 BKI 2% NS D Y7 Leitzmann &
B (Zofioil | #F5E 46,974 YAy hEERLTEBY, 2,901 #ic (2003)
£ A il RNZIRDS A DFEAENDH D | 434 B | 28 4
TTHETH oL ENTWD, BINLERA
ADFEXHERREE X, 100mg (High & L
) HBRETIE 2.29 (95%CI=1.06~
4.95), 10 Ll ERMIChz - THEE
L72# CiX 2.37 (95%CI=1.42~3.95)
LI TWa,
PR LIS D BRI K D % a4
IR TE 22 &, EBREICHOW
TOERMENE D Z LD, ARBRIC
FS X B L AN RS ATE & %
BT 5 Z L3 c&ERnEEx T,
E MBI D5 I N =N 6 22 A sl JLIZ 68 | Wil 1.8, 5.8 mg/L (B | AN EM SN 7z 42 Fllo>W T, FHit | Walravens &
R (Zoftiod i e L0 Priz L, Hambidge
g FIE) (1976)
R OWBREOBENZ B | B85
S, FOBBEGEOIEMMAE SN TR
W2k, INTOMENRRATSHD Z
Lt KRB S NOAEL O Hi
179 2 L3y ChnwE &z,
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SR>

1

JEAEGHEE, T/ a Rl OMMIEMEO W IEIZE T 5 /& MR 2R 12
DONWT, FBH12EEBMEEEES (CF 2644 A 22 H)

1

HAMEI &2, 7V o Reiigh O A EILRICER 2 EREE R, 2014 44 A

American Chemical Society, SciFinder 1 f %, CAS Registry Number:
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