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TE B O HIAS FAESCE IR DL T E & LT, eI =R L O =58 O
B AT 21T > 7o,

P AW BRI, AtEENRER (v X Ty PERYYX) | dakE
HERER (TR, Ty b, AXKOTH) | BHEFEERBR L ORNSAMRR (w72
KT > b)) | kR (7> ) | A - BAERERER (v A, Ty R E
Ey b, TR e YY) | BlomiRE, BEREZEONRBE TH D,

FERMATEMEE LTI, b b, FRICHSIRIZEB T, fBKZ 9 L 72 e e R &
A R~EZrEY (MetHb) MUJE & OBEZHAE SN TEY, BB THIRERIC
£ %5 MetHb IR EADBIZINTWVWD, 7o, b MIEBWT, HEEOREICL D
A RCEN B~ O WER & ORFE, REBLOITEIRF OMRERIZ L 5 A5~ D2
oA E b O FARARRE R DY KA., I & ORI A RR LR nd 5, eithE
B CILAH BRSO AN R O B 512 K 2 FURAR. B . DR~ DO E NS ST 5,

TYERYE K VRS I TN TR/ AWE D N-= ha JbEME £ UED Z L2
SENTWD, BNAMERBRTIZ, 7 v b~OHEEERIE ORI G TSN AMEDR, T
v N A~OHREEEHE OK 5 CRIE OIEENRD S TWH 0, miE & bEHMEICZ
L, ZENEN—HBEOALDORBRTT —2 N+ ThrnZ &, v h~OSMFEIcZ L
WAL LTS D Z L END | ABRIOFHIOXSR &4 5 2 L IXREE &Il Lz, #%
OPeE. FRICIREER 5 O%E61213, BE L 72l O 2 % KT X T 7 W ikBRER,
BaETR L TS AREMEN BV, £7, R EHENMRWEREREN 2 < . HAEE H 50
REETHDZ b, MHBEORN AL EEICFHET 5121%, BR5MEAD
WERKELEZ BT,

EARTEMEIC DWW T, BRI T AR RIC & » TR RE & R B IT eV & 2
55, HAHEEHEIT in vitro FRERICB W TEH & THRARERSCYOIRE T 23T 5
23, invivo ERICBWTITREMETH S Z L5, invitro iR TR b - B EmrENn
AN TRET 2 REEIMEN b D L E X BTz,

L7223o T, fHfETEZE R K ORI ZE R IZ OV TIE, FERD AT B3 D A
—HERE (TDI) 2HEHT25Z LR ThH D &l LT,

YRRt FDOIERE N AFEMEIZEIT 5 TDI ITHOWTIE, MYletE 2235 2 4 ek TR
L7 ATHAEBER LR IZRBW T, EREERREL, 10 ppm LT TliX MetHb il
JEDOHEFIT72VE OFERICERDSE | m bSO RV 0~3 7 A K i oo N THEHL
BN OMKREZAWT, kR (NOAEL) ZafertsEs & LT 1.5 mg/kg KE/H &
L7z ZOEITR BEZMEOEVALIEDO L O TH 5 72O NHEFRE & A1, le
P2 F D TDI 1X 1.5 mg/kg IKE/H L 8RE LT,

TR AR 22 22 DFEFE D AFMEICE T 5 TDLIZ W T, T v b 13 EM&ok# 53
BRIZRBWT, BIFEEERIREDOIERNERD =ik T — % 25, NOAEL |3 filfiz
PEEFE L LT 1.47 mg/kg (RH/H & 720 . AHEFEMREE 100 (2 @ 10, EIAZ @ 10)
Thr L7z, 15 ng/kg fRE/H % dfEfRMEZE R O TDI 3% E LT,



PLEDS iHEEMEZESR O TDI % 1.5 mg/kg (KH/ B fiaEEEEREFE O TDI % 15 png/kg
RE/H ERE LT,



I. FHiEXRMEDEE

TEEAIESE 2 N OV AR MR R 1T, KB W CIIEER A A4 v M OVEREIE A 4 & L
THIET D, 2D, RFHMIZBWTIL, BB A 42 K OHiEEEA A 2E b
BRIZOWTRHMI L7223, FHIIC Y 72 o T, AHERHE N DN A ERIE 12 AR 2 20 7L 6
72

1. &R - A&

THEEA Ao J OVMREEE A 4 T HRERDOA 4 TH Y | BHEPFERO a2 - T
W5 (ZH1) , ZFRIEEN B LEEY ., FEdKk, PTKREICEENLERLLE
Wx. KB TR - %E%%%’Am&w%ﬁ%Ei TR T RS
YRR SR SR, MAHEAMERERE 2D (BIR2) |, MBI I EEIEEHC R ST
W5, HERET MU U A, EEMICITRMEEAE LT, FRICHEEITRIZB W THE
HEhTng (1)

2. b4, e, X8
THERTESE R (RHBE A A v . THERYE) /dHmEaIE=E (HMEERA A4 . dAEERtE)
¥4, ¢ nitrate, nitrite
CAS No. : 14797-55-8,714797-65-0
b= : NOs /' NOg
b2 62.00,746.00

3. PELEMMHERK
WEREOMEIR - T —H 7 L
s (CC) T —H7L
Wi (CC) T —H7L
LbE (k=1) :TF—H7L
ROV« KIZHTE
KA 2 ) —nGrEifteE (log Pow) :0.21,70.06 (SRC Kow Win)
REE kPa (20C) ) :57—#7L

4. BITHREIF
(1) ETDORFNES

NERAEE (mg/L) : AYRRREZE 58 K OV IRAE =3 ; 10
NEEHAEE (mg/L) : HAHBEEZESE ; 0.06 ()
BRETALVE(E (mg/L) 4 %ﬁié@%?ﬁ&@ﬁﬁ%ﬁ&f 3% ;10

Z DA FEYE
Fa KIS OMIE M OMBE O RN (mg/L) : MEERREZE M OVHEREERTEZE 4 ; 1.0
BanfirEik (mg/L)
THRECE K DRGEIAE © I 2T 0 3 — 47—, mECREYCR S OJFR R
LIS DTERECEK « illRM 238 M OV IR R 22 5% 5 10



IARTNY A —F—HH IR L O ERIEZESE 10

(2) FNEFOKEEEEXEHA F54 B
WHO (mg/L) (54 i) : Mg A A & LT5h0 (AHERMEZE#L LT11) (&

g EE)
MaEme A 4> & LT 3 (mfitEzEsR L LT 0.9)
(EHANRER)

EU (mg/L) : fHE&tE ; 50
AHERYE ; 0.5% (ex water treatment works)
* R B (mg/L)/50 +AE KRR (mg/L)/3=1 A iil= 9 Z &
KERERET (EPA)  (mg/L)
fEEetE ; 10 (2#E CTHlE, Maximum Contaminant Level)
MR ; 1 (2% CHIE, Maximum Contaminant Level)
BRINKZE A K74 (ZH3) f5eéHE 7L
Z DO EEYE  Codex Standard for Natural Mineral Waters (mg/L) ;
iHf2%E 5 50
HfiEEeE ; 0.1

I REMEIZRDIMEOBRE

WHO #EVKAKE T A KT A4 v, EPA/HRE Y A7 E#H T A7 A (IRIS) ®U A
. FAO/WHO &R &SI EMZ S (JECFA) ORI LA — k. [EEEA AT
ZeRB (IARC) O 7 77 752 K2, BHICET 2 2B Fm R 2B L (&
M1, 4~13) ,

7B AFHIEICB W TIL, HEEMEE R L O ERIEER O HE E% mg NOs-N &
U"'mg NO2-N, ug NOs-N & T ug NOo-N & RKild %,

1. SHICHET IHEMAR

(1) KRFHEE

® RIR

B SN-EiEx. ES MR ORS00 RIIRIN S D, dAEEE I,

H & ES/PGOmM GNP HEERN IS &ESNTWD, Bl imigEo—
EIX, MINSNAHENZCEORNEME ST D (B D) o &, @FART 7
4T 94 ERNTITONTIEER 3 17 v 24— "= BRIZBW\W T, BOkh s
Ni-tEEeF U 7 A (NaNOs)  (0.06 &2 TY0.12 mmol/mmol Hb) DA#)=#iIF|
FZRI3IK 95 LN 98% Tho7m EME SN TWD (B 14) |

@ nH
TEESYE . HAEESE IR S RICERLS o E NS (Bl 1, 12) . EEBREIRK
W (bR, MERR . B iR, . BIGHR) (203 5 (28R 15) , Cortas & Wakid (1991)



2k B, B b (54) 12 NaNO;s (470 pumol/kg {AH) % % HEH S 7B T,
B mAE, JRIER, MERR, JRTPOMERESEIN L. (B 16) , HERHE O
EHEF T b, FAYV T R—hEHETH D (B 9) . BRI NI-EERE
DI 25% D3R I HEH S, APNHIEOERIZ L v —E (WHO 1% 20%. IARC
K ONEPA 135 5% (B 17) . JECFA 1365 AM 5~7% Chra 20% (2R 9)
ELTWD) MK CHANBRIEIGE TSNS, T O®BRMAIA TN T-HERIE & dh
HERME X, FEROHICAD,

AN ERE T, MA@ L, BIEO X b~T s/ nEey (MetHb) MJEZ 5]
IFTZERT Y FTRENTWS (BB 1) , B2 LEE2BIc > TE, M
A% B TR IR 2 Ok G- S, MetHb IBERN S WEET v MIRALEN TV D
27 > @ MetHb JRE TN L TV Rho 72 & OFE (Bl 18) <, FHF D
TR T T 4 T D R% 1 R ICEI L 72 MR O R IR 1Y 0.2~0.5
mM & EE Do 72 RERLHR OB IZEY 0.023 mM T, ISR E L 0K
Mol- L OWE (B 19) E1H D,

@ HR3H

WRIY & U7 AR 1T, ik TS IC B b S CRYBRERIC 72 B, iR oD
RS I I ~E 7 a ' (Hb) @ MetHb ~OE{LICEET S (R 1) . 742
DB ~LHED Fe2t 3 Fe3H Tl b S, 87T DMMEIEIE D Z O b S 7o~
HEREICHE ST 5, FeltOBRRIIEAE & OFEA JIDN R =8, BRFE DOk 28k
ENEL D (B 13, 20) . BREHEORA 1T MetHb 2N EH 72 Hb O
10% L Eicen bR T, 77 —BE25&EZT (W7, 8, 21) , B NOIER
72 MetHb #2EE134E%% 3 2 A R OFLIE T 3% Kiili. TN LA T 2% AR TH 5

(M7, 8, 21) . MetHb O IITERE T » b TR 90 WEfE] & DGR H D (S
M 18) .

MR Y. HONE CT= he Y LEWoriEimE (Hl 21X, B oF
TIV, BEHT I, TIR) ERIGELT, N = e fbemadmd 52 &
NbD, ZOXH72NRAMEO= e kX, B EFREICE hOFBIKRTHREZD
Z EAinvivo, invitro O TRINTEY . ZDIEEA LD pH MEL . dHAH
el & = b VLB ORI E N FRIRFICA(ET 5 L X Z 5 (B2 7.8.22),
T, e Y A (NaNOg2) (1.0, 2.0g/L) Xix NaNO; (12g/L) #4&
te/k %z 7T HREIBUK S E 7z~ 7 ZADOFE MR~ N-= + a A bAEWO SR, /Y
PR CIIBEN RO DR AR CIXmHER CARIZHEM L2 &

(B 23) | WAHEAHITERAI L SOS LT N-= b {bEMmEEkT22 L (B
M 24) EDXHREINTND,

@ HEt

FEE S NSRS DO RER A 1X., RIS, R, 7B =T XIFRFL LT
JRIPCHEIE S 3, EEPA~OYHHIE < b T TH 5, MEREIIT E A EPEl
ey (B 21, 25, 26) , Cortas & Wakid (1991) (8 16) 1%, NaNOs



OB OEBEED 7 U 7 7 v AR XY 25.8 mL/4y TH Y . R OHEE
ﬁ/&v7%w/wﬁ&5&; 25~70 fEFE THEIM L= Z &b EeEIZ EICR
IE N OHt SN D E bbb Z & &AL, Wagner & (1983) (ZH 27) 1%

%Efﬁ% 12 4412 15N AR EAE & 1 DB S B 72454, 48 BREELINICIRFIZ
K 60%DEIEA A L LT, 83%NT v E=7 FRFEL LTH S, D
PEIT 0.1% KT TH o722 & ZHE LTV D, #OFRE5% ORYERHE O AN -5
350 5 Il & DR B D (B 27) 23, M ~OWIULFRIRFICEBET 2 /<0
IRFERE A S, BAERG CIRTHEMENE L 25 REERH 5 DT,
TYEALE & MR BT O A PR 2 R0 1L 3~8 BEM L HEHI S D (B 15) , WE
THEAHE L B G2 eI P 2 B AR L, I 80 m t i ST g (&
% 10) .

® THERIEDIETT
t FOELE THOMEIC K DHEBREOETHNE Z 2[R H 508, BE. B
TIEFEILRY B, 2L, ﬁW®pHﬁ5uL@ﬁA ZITHE N EE
T%@tw HIEEN D pH 28— KA m O FLSN T (BRI 0~3 7> H i) & I3EE2
LR DAERBOERZEENTHD (BH11) | Cdmmg(w%)i ¥
\11/7 ZEEIK TN LT AN LTI AR L TWAELIR, BRROoW N Emo N &
0 LB BRI ZHEH LTV EE O X9 7 BIREEE O N ThREBERE
DIFITLNVE Z A AREMZ WM E LT D (R 28) . BN pH 28 1~7 Th LR
AT, pH EHIE D 2 v =—{b e OVE N O RSB IE FE ORI X, E B 72 F8 BE R
RS (B 29, 30) . BBEELOEMRRZIEDO NO—FIZIX, &l
ﬁ&ﬁﬁf(&mm)#mw%ﬂt(§%3k%$o7/Ffi\%&ﬁ@@M
PADIER PR ONE TITERIITIZE AR LR (BE34) , 7y b T
D EEAHTIE T OR R, %%E<Ebi0%9ﬁw&%zEﬂé(§%Do

©® MHERERUVEEBRIEOANEMEEK

fECIR BE D A e K OVIR AR O FE U (2. @R 72 IR O PRt s LI U IE8IER
SNDHN, TIUIEN TERR S EIREIC Bk L, — AR A CIEES 1
mmol/H (fHEEHE 62 mg/H . fEMEMEEFR 14 mg/HIZHY) 2EH. EakSi
5o WHBEAGHROEE R TIL, FTF~ruerryr—y (Rfa) [Tk 7
=R —mbzEFE (NO) LY MY Zirfb S, I NO 23k & T =
it — 25 (N2Og) 1T DV, T d NoOs 23K & i U CHEIEIEIZ 70 5, difd
FetEis Hb & KOS L TN L SN CTHEIRIEICE D D, 70, pH DD S
HTFTIE, ZAHOW\EIZBWNT, BZLHL< NoOs EDORIGIZED T I Bn=F
o VfbxhEs (1) , Speijers ©H (1989) (=M 21) BT LH=Frn
LR ZXK 1R T, F£2, —EOABMRET (RBEES) 2B\ T, Jiid
WEHE 7D NO ~DOW M OEHEMNE Z v 1F5 (B 12) |

ERTIE, RT707 47 (24) I BN E#RT7 LV = &5 LR, W4
TR OBREIZ BN IV IAENTEZ £, TAF=2-NO R DOFIED



REINTWD (B35) . BIBRIYETHMEP B R OTEMALZ I L CHHBRHE O E
BREZHENSEL Z NS Tnws BR1D

H+ X~
HO—N=O <+ —> H,O—N=O+¢—*> H;O + N=O+ *+— > X—N=0

X~ M NOg~ DO NO; + N =0 —— N:Os
N2035 + RoeNH —> RoNNO + HNOgq

L

RoNH, +

slow
RR'NH + NO(H:20) + —> RR'NNO + H30 +

I HsO +
(R=alkyl, R’=Ar, RCO, HaNCO etc.)

RR’'NH, +
K1 —hkOvViE#RE& (Speijers 5 (1989) (BE21) &VY)

(2) ERBME~DZE

@ 2MEUHAER

TEERIE

O GICE2EMEFEEICEL T, vV A, 7y PR THFTlE, NaNOs

& Lf@%é&ﬁz%% (LDso) 7% 1,600~9,000 mg/kg AHE & ME SN TWD, K
BEWT, F—HICB T DR DOIZEICER N\ W T D EEEE OB T 5 %
PEREm L, 7 To NaNOg & LT?D LDso % 450 mgkg AETH D (B 1) .
Fim. FowEICB T DR A 42 D LDso 1% 1,200~6,600 mg/kg A & i S

ncTns (=M 15) .

HIEERIE

AN I I AEIRIE K 0 3Ny (B 1), Bo&EIc X 283
LT, ~UAKUT v b T, NaNOz & L T? LDso 1% 85~220 mg/kg A &
INTWD (M1, 8, 21) . £7/=, TolEEICEHIT HHMEEEA 4> @ LDso lX

57~157 mg/kg AHE L DHRENH D (W 15) ,

Q@ BIMEMHER
THERIE
a. 1 EFERMESEHAR (Sv )
7w b (Ol SGHE 4~8 I8) (TR U 7 A (KNOs ; filRHPRE 0.5,

10



1.0, 2.5%) % 1EFRAERG (EEHIM 2RIV b Era s L KEO
Wod, I UF (1) A& 135 ppm) Lok, B ZFFRES L CHIRIRIC X
LEGAR T PRI E 2 A, R G CHEKRGFMNIC T U RBOBGAZ I IH S i
7= (BHE36) |

F-. BELIZZIORBRICBOTEY Y (5~6L) bEL L, WA Y v
L (BB 1.5%, fEHT R o o Offifl 58%. R o 24%.
KEDMNT 8%, HEE 7%, I X7/ 2%, JRFE 1%) ZREEREG L (&5
MIAREE) . BU 28RS L= 6 H O Mg P ok 1811 B 3ot BRREE 93,170 B
A2/431100 mL M5k LE5-#E 59,580 Hifi7/43/100 mL i, i ¥ o /37

EHEA Lz 1811 (PBI8I) 21 3% RAEE 83,510 HAA7/43/100 mL Iﬁl(ﬁ LG
#E 53,950 Hi{i7/43/100 mL IfiLi& Td - 7=, .9 MetHb & 134% 512 & 2 2N R
DO T, T, A NOs AT ERE 0.80 mg/100 mL \ZxF L
57% 1.93 mg/100 mL T Y . Bloomfield HlX., & 2EE DM FE 8 %
AEALRCHEIE L, EF 2RISR LILET 2 EE2x0N5 & Lz (B 36),

b. 4:BMEIMEEHAR (Tv M)
Wistar 7 > b (%58 10 I8) (238175 KNOs (B E 0, 3%) @ 4
W R 5B T oz, FREGHETRO ONTEEITRER 1187,
PREFEE CIXHIRREEROEMN, BRIV AX X —BIEEOK T, fho
BFuxrr (T4) BEXRORN) I—RFFo=r (T3) BEOKT, M oH
RARRE A LT (TSH) BEO EFWRNIIRF~D =T 7 RPEEDO DT 073
MWD bz (B 37)

ﬁ 1 7 v I‘ 4 Fﬁﬂﬁlh\r r u-t%ﬁ

WeE FGRE

KNOs | 3% FURIREE B ORI, HORIR LA ¥ o X — B EDE T, 1
e T4 BE KON TS BEOK T, ff TSHEED EH-. R
o~ =3 7 FZHER O 9 A BN

6EMESMSEHRER (Sy k) (J. ERNESMSHRER (Sy k) &—

EDHER)

Fischer344 (F344) 7> (R, A# 58 10 VL) 1TB1F 5 NaNOs (&}
hyEEE 0, 1.25. 2.5, 5. 10, 20% : 0, 625, 1,250, 2,500, 5,000, 10,000 mg/kg
{K#E/H JECFA#% (M 7) ;0. 103, 206, 412, 824, 1,650 mg NO3-N/kg
(KE/H) © 6 BB GRBRNMThi, &G TR b mEi e
#2157,

BRI P DT, 20%F GHEOT X TOMERLORE TIE TR D biLlz, F
72, 10% B G5HEDOMEN O 20% & 5-REOHET, SFBEEIZHERT 10% L EORE
HIMNHIAERD bz, FIHTIE, 10%. 20% 85RO MEHET MetHb IfiLfiElZ

11



X 2 I8 e O D DAL B BIER ST,
Maekawa 513 NaNOs D KA &% FAEHPIRE 5% & LT\ 5 (& 38),

F2 Zvh6ERBESEFERER

WE BeHRE (2 i3

NaNO; | 20% FEC (7/10) | (REEINDG] | JET (10/10)
(1,650 mg NOs-N/kg & | MetHb IELZ & 2 ififg - il | MetHb fifiEi(c K 5 I - flg o
H/H) DDA, BD 7L
10% MetHb IMJEIZ & 2 Ik - e | A S0
(824 mg NOs-N kg & | OO b, REEMME | MetHb MfEIZ K 5 ik - gD
#/H) B DL,
5% mPEAT R L PR R L
(412 mg NO3-N /kg {&
#/H)

d. 28~90 HEIEAMESMHRAE (v b)) (k. 28~90 HEIESMSHHRE (5

v k) E—EDHER)

Wistar 7 v b (Hf, &858 5~10 JC) (217 21 U 7 A 36 mM (3,064
mg/L ; *HREE) | m«h&mmM)@2&@05%%m&5ﬁﬁﬁﬁbﬂko
B HRECRED BT @Fﬁﬁ%i% 3 127, 90 HE® KNOs #4512
MetHb B, B & IR EIC K DEEITRO o7 (BIR 39)

&3 Svk28~90 AEESMS AR

WE | &G i3

KNO; | 36 mM | #MEFTRA L

e. 6NARBESMHSHEHRE (Sv )

Wistar 7 v b (I, K&%5HE 10~12 PB) ONEMKEEIC 6 2>H B, & (G 2
m) 773 TG L. 0.1 N oMfERE (HCl) Zi# 3B L <3 2 BT Z &
THEH L, X NaNOs (400 mg/300 mL : 1,333 mg/L ; 220 mg NOs-N/L)
ZEOKE G- L7203 5 0.1 N OMERR 2 IEMRE I E 3 7] (NaNOs-HC1#E 3 #5-
#) U3 2 A1 (NaNOs-HCL 3 2 e 5-88) 7 7 > CRET 2R BN Thii,
B ERETRD DB AT A2 4 18T,

NaNOs-HCl # 3 ¥ 5.8, NaNO3z-HCI ¥ 2 £ 5-F¢ THEMEREE D S e M 251 E,

(U 2 ERCIE AR O L) 13R80 b, ER ORI, ERNEE,
RIEPEDS A TR D VT KIEOIERE b Bl SR o7,

Del Negro % X, AR OFBRAE F 13 H BB RO MAME | Z 33 1T 2 10 23 M M s
DRNIVR T L72D E DR E T Lol LTS (/] 40)

12




£4 Sy t6nANAERMEEEHER
e e it i3
NaNO; | 1,333 mg/L WAMERGRE D SAEPEAA L (U o 7 SEROME T A
(220 mg NOs-N/L) Ja o HEBL)
(NaNOs-HCl # 3 #5-
)
1,333 mg/L MR RS R D RAEPEZE AL (U 2 N ERSC A i
(220 mg NOs-N/L) | o HE)
(NaNOs-HC1 # 2 #5-
)

f. 30:EMESMESFHERR (Tv k)

Wistar 7 » b (M, K858 9~10 L) (24817 5 NaNOs (0. 50, 100, 250,
500 mg/L ; 0, 8.24. 16.5, 41.2, 82.4 mg NOs-N/L) @ 30 ¥ Bk 57 5r
DT, FRERETRO LB R 2 *R 5 ITRT,

FORBRIZ X DU 3 U R OBGAZ EIT 50 mg/L % 58 K F L., 250 mg/L
DL EEERECHEIM L7, HRIBEHRLEL D9 B, TS, E8E T4 KOV TSH @
A PEDS 50, 250 K& TN 500 mg/L ¢ 5-#E T L, WEHfE T3 o1 R IE 250
mg/L L B SR TR Uiz, fdie T4 321X 100 mg/L &ERECTHM L 7=,
FR AR R BT A 58 CHBEENICEM LT, BRI OMEBRZE & LTI,
250 mg/L DL EBEGRET, 7R D o I S IERE R 2 R 7, TEAE B R o [ AR
DIEK, A ROJER, I8 _EEZOJERN~OILFIRBAZERRD bz (&
A 41)

x5 Tv kI AREIEESMHRAR

W'E B i3
NaNOQ; | 500 mg/L FRDR i 22 B HE N
(82.4 mg NOs-N/L) | HFARARO B 3 &7 FREGA AN
MHHRA TS, JWEEfE T4, TSH. Wi T3 KT
FOIR IR O RERR 251
250 mg/L FRPR R B S HE

(41.2 mg NOs-N/L) | HFARARO B 3 &7 FREGA A0
MHHRA TS, JWEEfE T4, TSH. Wi T3 KT

FOR R DR AR ZE 1L
100 mg/L FRLIR i 22 s 1A N
(16.5 mg NOs-N/L) | 1fiHf T4 2% E5-
50 mg/L FRLIR i 22 B HE AN

(8.24 mg NOs-N/L) | HURIRO S ME T 7 S PUAZMKTT
i T3, FpE T4, TSH REIKT

g. 106~125 B EBAMEEHAER (1 X)
A X (ME2PE, HE1PC) 125D NaNOs (fkk e 2% : 500 mg/kg (A HE
/H JECFA #t% ; 82.4 mg NOs-N/L) @ 105~125 HFIREEE 5383 1T
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iz, BEHORFEEF R 2R 61277,
BEIC X DAEFRE, MERF BRI oT7 (B 42) |

#6 4X105~125 BB HEMHHER

e P 5Bt 1k
NaNO; | 500 mg/kg {AHE/H HEIEFT R L
(82.4 mg NO5-N/L)

h. 3 EREIMSHHRE (J74)

& (BB GRE9IL) 1T KNOs (FaEFHRIREE 0, 3%) % 5 MR L (f
‘ﬂ&i/]\i 36%. K& 38%., KREI—/ 20%, IXT/WREY (P2 35 g 1
2310 mg) 2%, B I UEAW 1%) . FD% 1EM. fFEHZ 0.8 mgkg D 1
RN L CREEHR 53 2R BN 7oz, &5 TRO O EET g
£ T,

B 5 % ORE R COMBRER GREOIMTE T3 BAIX, MR LE & £
2 BB SRR THERICE 72 (T4RELIRT) . &5
BEDIMTE T3 K ONT4 REIFRE S HEEND 6 H O 1 BT IREE & [RIRRE F
THIE L7 (M 43)

708, WHO (1) X, Z 0B EiR@ Bloomfield & (M 36) Dk
BraE T, ERERH IR S RIS R E (goitrogen) T 5 AIREMEIZ DU Tl
n<Tnd

x1 745 3 EMBSMEHRR

WE B 58 Jid
KNOs | 3% Mg T3, T4 REMKT (K5 5K
ﬁﬁﬁﬁféi’a

i 4 BEFRESMEERR (TVX)

B6€3F1<7'7X (MR, #585-HE 10 PT) (281F 5 NaNOz (0, 375, 750,
1,500, 3,000, 5,000 ppm : £ 0. 90, 190, 345\ 750, 990 mg/kg AE/H ; 0.,
18.3, 38.6, 70.0, 152, 201 mg NO2-N /kg {AH/H, M0, 120, 240, 445,
840, 1,230 mg/kg KE/H ; 0, 24.3, 48.7. 90.3, 170, 250 mg NOs-N /kg
(RE/H) O 14 BREPOKEGHREBENTITONT, SR GEETHRO b miEiT i
# 8ITRT,

{RE D1 5,000 ppm FEGFEOHET, K EOWAD 1 1,500 ppm LA EFE 53
DORETERD Hivlz, 3,000 ppm LA F i 5-HE T3k TR O FE T EEHMAS, 1
T, BlE, R OV DAk - FE T E EIEINNFE S iz, 5,000 ppm
B 5 OMERECTRITE O R AR D5 AN LTz, R C O fE
AR LD TUHEDS 1,500 ppm PL 3G REDME K 183,000 ppm LA FGREOHE TS
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<ol (B 44)

£8 IUR 4 EMBESMESEHER

WE B h-BE i i3

NaNO; | 5,000 ppm RE D AT O V- b B R 72
(f# ; 201 mg NO2-N/kg & | i H O F LR A | oS A4EE RN
&H/H, TE K 0D % A6 48 FE 1 0
I ; 250 mg NO2-N/kg K
/H)
3,000 ppm LA I J A ot L S N O - RN - TR - MR o
(7 ;152 mg NO2-N/kg (K | & COBAMEMBEN | Hooch K OE % 8 B HEn
/EI AY
I ; 170 mg NO2-N/kg K
/H)
1,500 ppm PL I ROk B> ik C D B &1 o 10
(# ; 70.0 mg NO2-N/kg &
#/H,
1 ; 90.3 mg NOs-N/kg A H
/H)
750 ppm AT R L mPERT R L
(# ; 38.6 mg NO2-N/kg &
#/H,

I ; 48.7mg NO2-N/kg (A H
/H)
IR

j. 6EAMEAMESMHER (Sv k) (c. 6EAMBAMEMSR (Sy k) &—

EDEER)

F344 7 v (MR, 458 10 P) (2317 5 NaNOz (OKHRE 0, 0.06,
0.125. 0.25. 0.5, 1% : 0, 60, 125, 250, 500, 1,000 mg/kg {K&E/H JECFA
#E (B8 ;0. 1.22, 25.4, 50.7, 101, 203 mg NO2-N /kg {KH/H) @
6 FOK I GREBR N T Tz, FEGHE TR b w3 a2 R 9 IR 7,

BRI P DL TN, 0.5% B G- HEDOMEMER 1 VEL TN 1% % 5-HEO M 4 PLTFR
DO, ETo. 1% & G- HEOMERETAERBEHINING] CofEEIZE~T 10%2L |)
MR BTz, FIFTIEL, 0.5%. 1%& 5HEOMEME T MetHb MEIZ K 2 ik M
O D (. DAL 3 BlEL S T,

Maekawa © 3 NaNOg O & Kt & 2 HOEHK IR EE 0.256% & LT\ 5 (=R
38) .
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WE B GRE 72& i3

NaNO | 1% (RE I AN MetHb ffiE(C | JET (4/10) | (REBEINHNH]
(203 mg NOs2-N/kg £ | X 2Lk « Blgo@OZE | MetHb IUEIC X 5 ik - o
H/H) DAl
0.5% FE1- (1/10) . MetHb MffEIZ | BT (1/10) . MetHb IfifiEIC &
(101 mg NO2-N/kg & | X2 ifik « Mg o281k %MK - g o2k
&/H)
0.25% T R L PR R L
(50.7 mg NO2-N/kg {&
&/H)

k. 286~90 HEIE2MEMHHE (Sv ) (d. 28~90 BEEAMEEEHE (5

v k) E—EDRER)

Wistar 7 v b (B, & 58 5~10 C) (2B 55 U 7 2 36 mM (3,064
mg/L ; X WREE) | HAEEE S U v A (KNO2) @ 28~90 H Mk $ 5 akBR N T
bz, KNOgiZoOWTIiX 3.6, 12, 36 mM (50.4, 168, 504 mg NOy-N /L)
Z 90 HXI% 86 mM % 28, 56 AR5 T DM, 36 mM % 90 H &5
#% 30 X1E 60 HHOEEMIM 25T 223 E L, KRG TRD b E
MR R 22 10 1233,

B D KNOy % 28 K56 H %5 L7=#ECifi b Hb 2 OFHF#MICH
B2 DERD BV, 90 H & 5L OV O % ORIEMIFIZIXERD b iv7e
Mol EHED KNOg %58 Tl MetHb JBE OMEFHFH ﬁiiﬁhﬁ%m
D Hivz (28 HREEG) 23, BHHMORE & R Lz, FAEM EO
KNOg #51E TR R EEIREE DO DT R IBRA58D b, @HERGE T
90 Hf#E% 30 HE £ THOIT MRBRNEKARL LTRO LN (BB EE
WHORFFBIXIZER L) 28, #%E51% 60 H BICITREE L AEENRD DA
Mmol-, (B 39) .

WE B b k&

KNO, | 36 mM i Hb JREEART (28 HI#L 56 HfH)

(504 mg NO2-N/L) i+ MetHb A B (28 HI#)

R BB ECREF O TR IER (28 HIEL 56 HRHL 90
HfH. 90 Hi## 5% 30 HH)

12 mM BB BB DR ER
(168 mg NO2-N/L)
3.6 mM AT R L

(50.4 mg NOs-N/L)

I 13 EMBESMSEEER (Sy )
Wistar 7 » b (#E#E, 5858 10 L) (2317 5 KNO: (0, 100, 300, 1,000,
3,000 mg/L : #£ 0, 8.9, 24.6, 77.5, 199.2 mg/kg AFHE/H ; 0, 1.47. 4.05,
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12.8, 32.8 mg NO2-N /kg {K&E/H, M0, 10.9, 31.1, 114.4, 241.7 mg/kg 1K
#/H ; 0, 1.80. 5.12, 18.8. 39.8 mg NO2-N /kg {AH/H) @ 13 B AF
BN Tz, R TR ONZHmET e £ 11 1277,

R GRICHERANZREIE ARG OIERPBE SN, AEENR
D B AV DIEHETIE 300 mg/L UL B G-#E, HETIX 1,000 mg/L BL_E#5-8ED 7
“C“El?)o 7o, I H MetHb 32 5 D b H7- 23 5 i F &5 G- RE Ol CA EIC (p<0.05)
BBz, —J7. 1fiLd Hb #E1E 1,000 mg/L #% 58 ot & OF 3,000 mg/L
KEREOIETHEIZHEA U RMERET 1,000 mg/L 57 DMK 08 3,000 mg/L
B G5 REOMERECHEICHED Lc, £72. 3,000 mg/L #5658 O 1 TIX B g & OV
D, MET X Og O+ < E BN SER D Bz,

Til &%, 2R CREIEEEERFOLIP RO b E LT, BEHE

(NOEL) ¥EHTEARWNE LTS (B 45) |

WHO %, FELBIBEEHRREOERICESE, 2oz T 5 8EH
i (NOEL) % KNOz & LT 100 mg/L (HAEEEA 4 2 IZHBH LT 5.4 mg/kg
KE/H) & LTW5 (2R 46) |

x11 v+ 13 EMERESEHAER

W

G i3 e

KNO2

3,000 mg/L M MetHb 2 EF.. i | @I R EERIRE OB K

(HE ; 32.8 mg NO2-N/kg | Hb JEEAL T, JRMEREEA | fH MetHb EE _E5H-. FRfLERE A

ENEVASIN WM - b DR e B BN WM - PELER 0D AH o EE B HE N
I ; 39.8 mg NO2-N/kg 14
H/H)

1,000 mg/L i+ Hb JEEK T BRI R B AT DR R

(I ; 12.8 mg NO2-N/kg i Hb BT, AR ek
RE/H

I ; 18.8 mg NO2-N/kg 14
#/H)

300 mg/L Lk I R BRI AT D IR K IR L
(f#: ; 4.05 mg NO2-N/kg
{KE/H

M ; 5.12 mg NO2-N/kg 14
#/H)

100 mg/L AT R L AT e L
(f# ; 1.47 mg NO2-N/kg
uNEEVAEIN

I ; 1.80 mg NO2-N/kg 14
#/H)

m 13EAMEIEEEHR (Tv M)

Wistar 7 v b (MR, &858 10 VT) (28175 KNOs (0, 12.5, 25, 50,
100, 3,000 mg/L ; 0, 2.06, 4.12, 8.24, 16.5. 494 mg NO2-N/L ; 50 mg/L
135 5 mg KNOo/kg A5/ H (0.82 mg NOo-N/kg fAH/H) ) . Xi% NaNO (81,
2,432 mg/L ; 16.5, 494 mg NOo-N/L) @ 13 #@EfokEGER BN IThT-, &
KR TR b @ e R 12 1077,
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HERED KNO2 8,000 mg/L ¢ 5-# CiiH MetHb RN A EIC (p<0.05) L
U T Hb 2 A 212 (p<0.01) EH L7z, #d NaNOz 2,432 mg/L
BRI MetHb IO E5- | ARMEFIRD DA EIC (p<0.05) 8D
Mtoit\:mg®3&ﬁﬁ?imwmﬂﬁiwﬁ%@ﬁMﬂﬁﬁémto
BB B BRI A D IE K1 MEED KNO2 3,000 mg/L £ 5-#E K& OV D NaNOs
2,432 mg/L & 5-HCTHEIZ (p<0.05) AN EH- L, 100 mg/L @ KNO;
B G- REDOHERE & T 2,432 mg/L @ NaNOg 5 5-FEHECA B 221372 W AN M k) 23
BlEZIhiz,

Kuper i3, BB REERE OEKD 100 mg/L @ KNOg £ 5-HENHRED 6
NTW5DZ LIS &, KNOz ® NOAEL % 50 mg/L () 5 mg KNOqo/kg /A H
/B (0.82 mg NOo-N/kg/{KE/H) ) L LTW5 (Z/47) |

x12 v+ 13 EFERESEHAER

W'E Be 58 1 ivid
KNO, | 3,000 mg/L R R ER T OB R | B REERIRIFOIERK (FEED
(494 mg NO2-N/L) (BEEEHL) D)

M+ MetHb 2 EH | I MetHb JBEE ESF. M Hb
R Mk D A o EE B A AN BEEA

R > A o AN

100 mg/L IR R R BROIRART D RE R | R R B BRI AT 0D BE K oD BE e 1)
(16.5 mg NO2-N/L) OEIMER (BEZER | (FEERL)

(#71.64 mg NO2-N/kg | L)
{KEE/H)
50 mg/L LAF IR R L AT R L
(8.24 mg NOz-N/L)
(#7 5 mg KNOw/kg &

H/H:
%7 0.82 mg NO2-N/kg
KHE/H)
NaNOs | 2,432 mg/L Bl R BOIRFF OMRK | M MetHb JREE B5S-. FRMLERER
(494 mg NO2-N/L) OHIMER (FEED | B
D) mﬂm@TﬁxTEEiﬁ'Du
R B B AT D JER O FEANME A)
( BARL)
81 mg/L AT R L IR R L

(16.5 mg NOs-N/L)

n. 14BEESHEEHR (Sy M)

F344/N 7 > & (MR, &BERE 10 JT) (28175 NaNOs (0, 375, 750,
1,500, 3,000, 5,000 ppm : & 0, 30, 55, 115, 200, 310 mg/kg fK&E/H ; 0,
6.09. 11.2, 23.3, 40.6. 62.9 mg NOs-N/kg {K=/H, M 0, 40, 80, 130,
225, 345 mg/kg IKE/H ; 0. 8.12, 16.2, 26.4. 45.7. 70.0 mg NOg-N/kg {£&
HEH/H) O 14 HEHOKEGRE M Tz, 72, o7 v & (M, #85
FE15P0) BT AR CAEZRETO NaNOz D 70 X% 71 A MoK 538k
T, KRB FREN ML, &FGH TR N HEEFLEZR 13
W2,

18



14 38[# 3,000 ppm LA B HREDHE KL Y 5,000 ppm &5 FEO i TR D A3
RO BT, 5,000 ppm FKEREDHELK TN 3,000 ppm LL_EEEREO M THUKED
P RFRD B ALTZ, 3,000 ppm UL A% G HEOHERE CTHER AR MERE 2 M L, #/i
BIRAR 2 & Te R I EKSR DL 5,000 ppm #&G-HEOMEMET 19 H B L, 14

(ZHEIN U7z, MetHb #2813 14 8 MMk L TR 5HETHEIN L TW a3, 5%LL
D> MetHb 23828 H7= D% 5,000 ppm & 5-FE DK OF 3,000 ppm LL £ 5
FEDOHETH > 72, 3,000 ppm LA EFe 5-FEDOMERE T B ek, IO FH f B 2 s
WO LIz, BRI S MR B GRETIUE L7, 5,000 ppm #&GHED
EHECRITE O ROV R AR I DS AEBEEE SN Uz, BRARAT R & L CIRiR
DEW (FKE) . 1 F B EoFT 2 —EH 3,000 ppm UL EEEREO K
W 1,500 ppm PL ERGREOMETRD bz (BIE 44)

JECFA X, 3%A#i D MetHb ERIFHFE L IFE X b & LT NOEL &
EDT L RARA Y MZHOTWZWL (ZH10)

g Rt t& i3

NaNO; | 5,000 ppm oK R MetHb 0 (5% | AEEAD . A/ilH O R LR
(7 ; 62.9 mg NO2-N/kg | LA L) | Bi'E OREERAIEE | FoiE ek oo 565 880
RHE/H TE R DOAEE HE N
# ; 70.0 mg NOz-N/kg
{KE/H)
3,000 ppm L1k IREECD . HEIRIR M EREHE N OK B MR i ERE
(4 ; 40.6 mg NO2-N/kg | "Bk - MOt EEHEI, IR | 0. MetHb #0 (5%24 1) |
NGEVASIN OEL, FT ) —F RN - MR 0D FE e EE RSN
Mt ; 45.7 mg NO2-N/kg
{KE/H)
1,500 ppm LAk IRoZt, 577/ —8
(4 ; 23.3 mg NOz-N/kg
(NGEVAEIN —
i ; 26.4 mg NOs-N/kg
{KEE/H)
375 ppm UL E MetHb #00, F#EIZ31T 51&E | MetHb #00, BHiICEKIT 5
(M ; 6.09 mg NO2-N/kg | I1fnnECiE T& I A RE L
(UNGEVAEIN
i ; 8.12 mg NOs-N/kg
{KEE/H)

©)

B EtHREUENAMRER

THELIE

a. 18 MARIEMHSHHAR (TVX)

NMRI 7 % (M, #5548 100 ) (280 Dl (0 ORHRREE 5 &OBkK
HHASER IR E 3 mg/L, &R o N & 3.55%) . 100, 1,000 mg/L : 0, 30, 300
mg/kg {AE/H ; 0, 1.07, 10.7 mg NOs-N /kg {KE/H) @ 18 7> H ARk 5-
RS TN, KFEGHTRO OB A2 R 14 (277,
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(K, AFHERE (L35 ALT (77 =272 b0 AT7 =T —8) | 5 1/3
JEREE) | BHRE (2 LT F=v. BE) L mhoaLzxFa—a, b
U7 7V a— VBE, MiE7 > E=0 ARE, RiiEkE, Hb {6, N
V- A5 UBEE (EE~—7—L L70) S~k oA, i
PERECIHKERD . BB ARD SRR, TR OIS S
enole (B 48)

x14 vOX 18 AREBHESEHER

WE e Bt i3
HEEYE | 1,000 mg/L RERELD . B ORT
(10.7 mg NOs-N/kg K5/ H)
100 mg/L BT R L
(1.07 mg NOs-N/kg {&K#/H)

b. 2 FMEEMHSHHER (Tv k)

T v b GREEARW, MEME, A3 58E 20 I8) 12815 NaNOs (B E 0,
0.1, 1. 5. 10% : 1%!Z NaNOs & L T 500 mg NaNOs/kg A5/ H ; fiffig 1 4
> & LT 370 mg NOs/kg fAH/H JECFA #.5 (B 8) ; 82.4 mg NO3-N/kg
RE/H) O 2 FERIRHR SR ToNT-, FHREHETRD ON-EET e
# 15 12”7,

EREY 2R ERARR P AR A 2 0 L7223, BT RS A OBINERD b
7. %uiﬁéﬁi@ﬁ“m}zﬁﬂnﬁ%ﬂ@;enzmu&b%mto 5%LL T O 58Tl

SREELIZRD Lo T (B 42)

Speijers © (& 21) KNJECFA (W 7) 1E, 5%LL E#% 5 TEE DRk
EMfIRzRo bz LT, ZoREBRICEHEITS NOEL 2 1% (NaNO3 & LT
500 mg NaNOs/kg &5/ H . ffEA 4> & LT 370 mg NOs/kg AHE/H) & L
TW5,

F15 Sv b2 FMEBESEHR

Y'E B 58 i
NaNO; | 5%LL E X D R (Speijers &, JECFA)
1%L E BE DR EMH] (Lehman)
(82.4 mg NOs-N/kg {8/ H)
0.1% mET R L

c. 2 EMEMNAMRER (Sy b)) (g 2 ERENAERE (Sy k) &—&
DFRER)
F344 7 > b (MERE, A58 50 VT, 8 iR 1Z81F % NaNOs (kR
0. 2.5, 5% : 0., 1,250, 2,500 mg/kg {AH/H JECFA?@ (ZHT) 50, 206,
412 mg NOs-N /kg REH/H) O 2 FHIREEHR GRBR3TThoh e, ##&58 TR
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D B AIVTC BT R A& 16 12T,

MERE D 3 FH B3 G RE DR T DS RBEICEE R TIROR T 10% 0 < b Uiz, B
FECRIIRBEE Tl b 722> 72 NaNOs O 512 K B 32 ABEEHINTERD 5
h&ﬂoto%ﬁm BWTHRINCENATHETOIEICEH, HEREL TR
HCTHEEIIRO N7 (BR38) |

z16 S vk 2EEEINAMERER
W'E AR ic2 ki
NaNOs | 5% NG5
(412 mg NOs-N/kg 1K=/ H)
2.5% mPERT R L
(206 mg NOs-N/kg 1A H/H)

HIHEIE
d. 18 MAMHENSAMERE (TIX)

ICR v 7 A (MErE, *THREE 20 PL, =LA OKEERE 50 VL, 8 M) 1Tk
I7 % NaNO: (0, 0.125, 0.25, 0.5% ; 0, 1,000, 2,500, 5,000 mg/L : 0, 200,
500, 1,000 mg/kg A8 /H JECFA #1% (% 8) ;0,40.6, 101,203 mg NO2-N
kg (REE/H) @ 18 /A MK G BRB3 Thn Tz, SEGE TR b i-@Et
AT &% 17 1R T,

R TR & 7ol (MR Y > SiE, FERARMED U » PR, il
O HRIE R O, FEAHLAR O BAME & QUEMEIRE ) DNEE Iz, EREORAE
SRR, AT 2 E CORBICKH I S AEREZTRD N ho T (B
fE 49) ,

Fz17 <X 18 HhhARBEILNAERER
WE G ERE
NaNOs | 1,000 mg/kg &R&E/H LT | @At e L
Ky s
(203 mg NOs-N/kg {AE/
H)

e. 2 FMEESHAER (TOX)

B6C3F:~ 7 A (M, AH5#E 50 PL) (281F 5 NaNO2 (0, 750, 1,500,
3,000 ppm : I 0, 60, 120, 220 mg/kg KE/H ; 0, 12.2, 24.3, 44.6 mg NO2-N
/kg RE/H, M0, 45, 90, 165 mg/kg AH/H 0, 9.13, 18.3, 33.5 mg NO2-N
kg IKEE/H) O 2 FMPOKE G RER N ToN -, KBGRETRD i F e
RA2#R 18 17T,

3,000 ppm B HREDOMETIRED MFRD Hiviz, & 5EEOMKEITRIRREZ
AT Do Tz, TGO~ U7 Z2ZEBWTHITE O R LR
LM X OV 2 AR I A E X, ARZEIT VWO, EIMERAFED 5
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iz CeHRREE 1/50, #EREIZHSENEIZ4 0/50, 1/50. 5/50) . 3,000 ppm #&5-
FEDOMETIIIRE EROBER OFRAMEE (10/50) 23%EEE (0/50) IZHRTHE
@l (p<0.01) (B 44)

& 18 IR 2EMHEESEHR

WE B i3 M

NaNO: | 3,000 ppm JRE _ERGETE R O | RE D

(# ; 44.6 mg NOs2-N/kg
KE/H

# : 33.5 mg NO»-N/kg
KE/H)

1,500 ppm mMERT R e L mMEAT R L
(M ; 24.3 mg NO2-N/kg
(NEVASIN

it ; 18.3 mg NO2-N/kg
(RE/H)LLF

f. 2 ERIEHESHRE (Sv )

F344/N 7 v & (M, &% 58 50 PC) (285175 NaNOg (0, 750, 1,500,
3,000 ppm : #£ 0, 35, 70, 130 mg/kg ﬁ@/a ;0. 7.10, 14.2, 26.4 mg NOz-N
kg AE/H, Mt 0, 40, 80, 150 mg/kg {AH/H ;0. 8.12, 16.2, 30.4 mg NOz-N
kg IREE/H) O 2 FEMFOKEGERBRN TN, 72, BlD F344/N 7~ ~ (if
M, SHERE 10 U0) (2B 5 E UHERRE TO 12 2 H K 5383110
Fu, IR MetHb OBIREENTHR LN, KEGHETRO b @mItEAT e R
19 2R,

2 4E[# 3,000 ppm EEREOMEREIZ UV T, ARERHAR 208 L TRER R KUK
KEOPRADFED AL, B E REOBEROR AL A EITHEI L7z (p<0.01),

1,500 ppm G- FEOMECTHNROMEHEMRNE DR AL N A BTN L2, &
D E RO 3,000 ppm FKEEETHEMMARD LTV RN & RIE & iEo %
ABEERINAWAT L CROD NN E RNy 7 7T 0 RORAEMENE
WZ END, NaNOo BEHICEE L7=b D L IXB 2 bhenoTz,

1,500 ppm LA b3 G REDMERE T I EAZER M B MR 2 BIET 2 HEE N A EIC (p
<0.05) E»o7=,

72¥. it MetHb I OWTiE, NaNO: ## 5 LT 2 A, 322HHIZ
1,500 ppm DL E& G REOMERE CH B2 EA- (p<0.05) 235D Lz (R 44)
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=& 19

Sy b 2ERIENES

PERRER

We

B hGRE

i3

e

NaNOq

3,000 ppm

B 'E BRI R D 3 A AE

ATE B T Ak o> 58 A2 45 A

(7 ; 26.4 mg NOg-
[ENEEVAEIN

I ; 30.4 mg NOg-
KE/H)

1,500 ppm 2L E
(7 ; 14.2 mg NOg
[ENEEVAEIN

I ; 16.2 mg NOg-
KE/H)

750 ppm

(7 ; 7.10 mg NOy
[ENEEVAEIN

I ; 8.12 mg NOy«
KEE/H)

N/kg | FEHMN i

N/kg

M5 MetHb B 5 M MetHb J2 57

-N/kg

N/kg

IR R L IR R L

-N/kg

-N/kg

- @?ﬁ%ﬁ ZX& V. Mirvish 512K > TiThivie Wistar 7 v b (& 58 45

B1F 5 NaNOz (0, 3,000 ppm : &5 &8 63 gkg KE) O 1 4K
2 HMo
ZHTE R LB TIEES 2
S O

o) i
&“Ehufﬁf?ﬁ (ZM 50) Tilled b7 pil B FLEIEOFE AL O _EFH3,
BiZX-oTHHI ST, B F TERET
EIHERR S LTz, Ted. RIFITE MIHIST DR 72N T2,
i R FIMAMEIZZ LWELTH D LTS D,

g. 2 EWENAUMRER (Sv k) (6. 2 EMENAVESRER (Sv k) &—
SHER)

F344 7 » b (MM, #4858 50 UC, 8 iln) 123517 5 NaNOg KHEE 0,
0.125, 0.25% : 0, 125, 250 mg/kg (A&E/H JECFA #15H (M 8) ;0. 25.4,
50.7 mg NOgo-N/kg (KH/H) @ 2 MK E GRERDM T, G TR
D BT wMEIT R A2 3R 20 1ITRT,

MEE D v B AR GRE DR E DS R RREIC LR TROR T 10% T < 8 Uiz, BFE
FECRIIRBEE Tl b 72> 720 NaNOg O 512 K 2 32 ABEEHINTERD 5
T, Mo B B GREOFE D ABEE IR IRBEI LR TIR ) - 72 (p<0.05)
BN BN TIHRANCHEN AT HETOHMIC S, W5 LB THEEIT
RO O T, B, F344 T v IR BARZERME (A L5 2 F5E Lo
< KTHBREMERE S ~ R D 27~36% 258D HLT-08, MEDOIRH B G2 R 2%
HREOR LB 3RS R TR - 72 (p<0.05) (B 38)
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x&20 Sv b2 FEENAMERR

w'g B 5HE W g
NaNO, | 0-25 % {RE D
(50.7 mg NOo-N/kg /& 5/H)
0.125 % AT R L
(25.4 mg NOo-N/kg /& 5/H)

h. 2 FRENAMERER (v )

F344 7 v & (MM, &858 24 DT, 7T~8 Blin) 23155 NaNOy (fakh
JREZ 0, 2,000 ppm : 0, 100 mg/kg A&E/H JECFA #t5H (2H8) ;0. 20.3
mg NOg-N /kg K5/ H) © 2 FREEF G585k X% NaNOz (KHREE 0, 2,000
ppm : 0, 200 mg/kg K#E/H JECFA #%H (ZH 8) ;0. 40.6 mg NO2-N/kg
RE/H) o 24FEH] (B 5[E, 100 mL/AE) #okEGaBRBA Thhe, &5
TRO LT EwMHEIT LA E 21 1277,

NaNO % iREE#& 5 = » N CHlgO BB A (E&U‘ﬂ%f ek i)
DFEBE PR RERIC AN THEIZE S T2, FETIEHAEZITRD i)
ofc, WK SNT-HET » MW ThH, AE i@b%@®ﬁw@ﬁﬁﬁ
B OIAEREIT B LTz, IREERGEEOMERET » N OBOKE G- RO
7 v MZRWT, HEEZERME A MR OF S E DX FRERIC N TH B - 72

(ZH51) . ZORBRIZEWNTIE, KE, 2 - FREFEOT —Z PRl
T2,

x21 Sv b 2FMESAMERER

e & 5RE Ik i3

NaNO, | R # L BT R L I o> VLR B O J OV
2,000 ppm BEEREE) ORAEME LA
(20.3 mg NO2-N/kg &
#/H)
ok e 5 BT L T e TR S AL L5 T TURAN
2,000 ppm L
(40.6 mg NO2-N/kg &
#/H)

ZOREBROBRE LTz F344 7 v ~ (MEE, K% 58 20~24 L) |

B1F % NaNOg (FalEFHIRE 0, 2mowm)@2$ﬁ@ﬁ&5ﬁ%(ﬁﬁ5w
Tl MR W THAPEIRIE & 3 O Z 2 OIS AEBEE EH-NF8D 503,
FREORER & RRIC, (KE, B8 - BARKELZEOT 2N, —HEOADR
B Ch D,

i 2 FRIEHEESER (Sy )

7w b (M, KGRI, 322Hi) (Z81F %5 NaNOg (0, 100, 1,000,
2,000, 3,000 mg/L: 3,000 mg/L |34 250~350 mg/kg/ H ;100 mg/L i 10 mg/kg
{KE/H JECFA#% (M 8) ;0. 2.03, 20.3, 40.6, 60.9 mg NO2-N/kg
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RE/H) O 24 »ABPOKEERBRP TON I, S& G TR b mET
B2 3 22 1R,

FETER, . B Hb BE R E~OR BT3RO /e o723, fif MetHb
TR 1,000 mg/L LA R G-HECTHEIZHMN L 72 (1,000 mg/L &G0 HIEIZ
i Hb &0 5%, 12%. 22%) . JREFHARFRI 722 i3] M&UMMTM
53, 1,000 mg/L LA EREGRED AR CIIAREAE & U 2 RERIRE & £E 5 K& X Ok
RN EE N OEBEICBR SN, DIEIZ OV TIE, 1,000 mg/L LL E o 58
CHRUAIRIE Z 1 O /INRHELER DS —EH OB D Hivic, fem A ER5#H T
BRV VDM 2 A O B ~OOVE AR OIS S E ISR biv, 2
DOHEOEGENEMICLST v FOHEERITE RV LR L Tz, Lol Ih
O ORELEIIZARICEE U Tl AL A IR SN TR0 (B 18)
JECFA (M 8) Tix., Z»#Er® NOEL % 100 mg/LL (NaNOs & LT 10
mg/kg KE/H ., WmEEEA 4 & LT 6.7 mg/kg (AE/HHHY) & LTW5,

F22 vk 25HEBESESHR

¥7)| e 58 Vi
=
NaNO, | 3,000 mg/L DIRIZ BT DRV A2 O FE~D U %
(60.9 mg NO2-N/kg K&E/H) | AMMIRIEOEMN, 5N EMICE ST~ Fo
TEENIRA < 72 0 P8R

1,000 mg/L LA MetHDb 2 E 5
(20.3 mg NO2-N/kg (K &E/H) | fi&EE U v B A 1F 5 KB X OYEE
100 mg/L AT R 72 L

(2.03 mg NOo-N/kg A H/H)
(6.7 mg NO2 kg 1A/ H)

j. ZTHARERSEHR (Sy k) (Of5E - RESHRR I & —EOHRR)

Sprague-Dawley (SD) 7 > & (k) (23175 NaNO; (ﬁ?ﬂ‘:f:‘/)ﬁ);$i@
246~263 ppm : 12 mg/kg (AHE/H (B 240 ppm (2% L) JECFA #t
H (M 8) ;243 mg NOy-N/kg (AHE/H) @ AL (Fo 2’ 125 B2 b £
T) Il 2RERGHRBRP IToNTZ, HERTRD ONT-HmETAER 23
2T,

REW O, HAERIETHEROFM~OEEITFRO b oz, Fi KU F,
AR OFFHEIEE, AR, AR, IR ERSEOEEORAEEIZIL NaNO,
&ﬁﬁkﬁ%ﬁf%ﬂmwghﬁﬁotm U 223 H8N R O EIE D58 AL SR FE B3
BHGRECTEN T (RERE27%., XRRE6%) (B 53) |

F23 Sy b THKAEBEESESR

W'E BHRE Fo Fi1 XX Fy
NaNO, | 246~263 ppm TR L | U v SN R ORI O %
(240 ppm Zxf L 2.43 AR L5
mg NO2-N/kg & &H/H)
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72720, 7> MZEIFSH NaNOy (EEHHIEE 0, 250, 1,000, 2,000 ppm)
DIREFF 5Bk (B 54) TERIS I HEEREIC L2 U v @R INFT R,
%O FDA OU—F% 2 7 70— X D2 O FRAEIC L 0 | fishEm
B OB MR SOTAESRERNIE & WO BIOBIMAICEF SNE &L DT
b5 EDHI UL LR R. AEAD S DIHBEMRZE O EITFE O b
Ty (ZR12)

(EHEEBRIEDRERILAMEICDINT]

HAHERIZ X DA AMEICEA L Tk, BOEG TR SN BB AMEOLA
EHL - #ifERE & SN pH M FCEHY O 7 IV EDORIGTER IS
N-= b e V{bEWT LD RPAEOREM L & b, HiiERRA Y OO
2V LR FIERR (B3R 55) THA LU 2D N-= b a VALEMIT K DI At B % R ik
LTERRTHL Z ENERINTEY, FIZRERGOGA, B -l
DR T E TWRWEREBRAGE 2 7R LTV D ATREMED m W,

FiiiBro 5 b, BEERE (h. 2 FEELAMEER (v ) ) THERA
MRS, kG (f. 2 EREMSHEEER (Sv b)) ITBWTHIE OEENZ
NENRD BTN D, REFHEG TRO LR N AN OWTIE, M2
WCSENRRD GNTZEEN AR L, Ty MIFRPA T eE— 3 UME
ARBH LN TR e (TRt (BF) 2) | tho 7V —T7 OFRFORER
TRBROFERPBEH I NLR2NZ L, —HEOHBORRTHLH Z &b, FHED
RRLETDHEILREEE W Lz, Fo, BUKEG CTRRO LT HTE DIEEIC
DONTH, BEEIEEFY THLHI LRI v FORIHICRY T 2l E b
2R W2 OIMEMEICZ LWE L E I S D 2 & D SRIOF IO x5 &I
Lo,

F72. IARC 1%, %< ORER CHME OB AENEERER THIEB L L
T, HAMFHERBROZ < TR O @A ER COMKSEIC i U CEE R
BNMERN T ERHMEEOARLZEW R EE2FTTCBY (2R 12) | EEEREOR

INEZ EBIICEHMET 2121X, BR2MAONENKLETH D,

(5E]) RNAEEER. E8BRZICLHEE

MR O N AT aE'T— a3 UEHIZOW T, Kuroiwa & (M 56) 1%
N-AF/N-N-= ha-N-= k77 = (MNNG) TA=rx=—hLT7-14.
NaNO; % 32 @B KE S L= F344 7 v b () Tri'HE O bR RR-CIES
PEIRZE DHINEFR SO B2 & 23 L, Okazaki & (B 57) 1X[REEOER
KEHIZ L VETE O ERBEROAABEIZHEM L E@mE L TWD, £,
T RIERET L F344 7 v b () % Kuroiwa b (B 56) & [A£EIZ NaNOg
ICHIOKIE TR S FE R, BEOBEROEINIZED bhotz (B 58) |
B, INHORBRIZEBWT NaNOs #th o 2Y)E L AR LS5, &
BRI T F v & OBENETE CIXATE OISR ZE DR A L U O H E 728
2 (BHB6) | T AN UEEE OBAIREE TIIRTE O O, IRE O
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LR L (2R 57) WONCEE O S BN A BTz (B 58)

Kitamura Hlf, Y= F L=t YT I LN 1,22V AF Ve RV 0% H
WTA =vx— h L7zt%, NaNOg % 27 HEfUKE S L7z F344 7~ b ()
TIINTFHR. #5185 OFE OIS ESEE TN L 722 x> 7203, NaNOg DOERK & 5% FE )3
ME Cbhbbd~Tnma A7 Y v T IO —Ff T oD
2-amino-3-methylimidazol4, 5-f] quinoline (1Q) & DR 5- & EH L7256
1Q HMPL GIZ b~ T, FiE. A5 A5 ARIE & O Zymbal B O3 A B O H A
PO 5L, NaNOsq 1E IQ 12 X A FEE<C Zymbal JROFEN A ZIEET 5 Z L 2VR
I LE L TnD (B 59) . BT, Kitamura 5i%, SD 7 > (M,
£ E/R 10~20 8) 2o ~T VA7) v I T v
(2-amino-1-methyl-6-phenylimidazol4,5-blpyridine ; PhIP) 7% 5t 0 &5
L7273 5 NaNOg # oKk #& 5 L7288, PhIP #5012 b~ Tl AR IE
BEDRRO LIV NIEEL 720 | ?Lﬂ%ﬂif—@%iﬁﬁfg\ B R OMEFE DI )

D38 B3, NaNOg X PhIP (2 &% T v NELIRIER O D AAEEER L7202
ETRRENTEVHIHREL LTS (B 60) .

F344 7 v &~ (ff) & NaNOz % 12 UKL L7ctk, 7F /e Fuxs
7:y—w%mwffm%~VaV@%%@%Lkﬁ%f%%@ﬁ%%k@ﬁ
HEINT, T AN UBORERS 20 LSS b IES OB Z I
DO T=Z EB L in vitro TiX NaNOg & 7 R 2L v U B O AR
L0 EE{LH) DNA BEICK 2 BEEERROLNTZHEDOD, A = /:11*—\‘/5/
TERI mb&)Eﬂ/Lfoﬁﬁ*otki&ﬁbéﬂ/b“C%é (R 61)

BAERE ié%@m@%@_owfiwrn—wuﬁH%@&WN@mz
(Wok#hE) 12 2 AEEAEEE LT F344 7 v b ([f) 2B\ T, W&
MG TIEER O B2 W ETE L EIE RO I O n’ﬁrﬁ'ﬁﬂﬁ ntu&)%h
8t RuexTAXo 77T vk REiFmElcBTs= T
vy UMD ERARSBE SN LD, BEA ML ARAT TS Z &
DEINTWS (B#62) |

@ EHMHRER
HAEERIE
a. 2HhAMBERMESEHRER (Svy k)
7w b GREEA, [, 3 2> A ) ORI EIZEMmZ L DiAZ, NaNO:s (0,
100, 300, 2,000 mg/L : 0, 10, 30, 200 mg/kg {KfE/H JECFA #15& (ZH&
8) ;0. 2.03. 6.09, 40.6 mg NOx-N/kg {AH/H) % 2 »HMEKEE L, #&
L, B&G5H, ROEEGHET 4 A ERITNEREZ i L7, S&RGH TR
D OV EMEIT R AR 24 1T,
2,000 mg/L 58 T OGRS bz, F-2&G8 T, Mk
B7e el ans (K 18)
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F24 Sy b2 AHEREEESR

WE B GHE i3
NaNO; | 2,000 mg/L Abi o HE N
(40.6 mg NO2-N/kg 14
&H/H)
100 mg/L JIRAIRE L 2 238 72 24 H
(2.03mg NO2-N/kg &
#/H) DLk

® HJ5E - REHMHHR
FHERIS
a. FESMHER (v b)

Wistar 7 v b (M, K58 8~12 L) (28175 NaNOs (0. 17.5. 50,
150, 450, 900 mg/L ; 0, 2.88, 8.24, 24.7, 74.1, 148 mg NOs-N /L) D#4E:
IR 7~21 H OFOKEGRBRP TOIN T, F G CRO b miEit A a %K 25
2R,

ERERET, BRBIELE, §E I ORE K ONLM A G2 HEEE QN HERG
(R 21 B) oifiF7 A M AT m AREWRCKEROT A M AT 10 RN
07 AT a U REICHT A2 EITRO Lo T2, 7B, myvitro TOT v K
TEAHE, b ORI EEEMIE~D NaNOs BEIZBW\WThH, .i7 v e
FUOERIFBIE SN o T2 (BH63)

x25 Sy hREFHHR

WHE G REEA) VS 0iE7)
NaNO; | 900 mg/kg (&< H/H HIEFT R AL | BT AR L
(148 mg NO3s-N/kg {&E/
EDYSN

b. 143~204 BREIEAMEMHRER (EILEY M) (J. 100~240 BREIEAMEM

HEg (EILTEY F) E—EDHER)

E/LE Y b (M, BFERE 3~6 L) (2815 KNOs (0. 300, 2,500, 10,000,
30,000 mg/L : 0. 12. 102, 507. 1,130 mg NOs-N/kg K& /H) @ 143~204
H oKk GRER N T, 2B, ZORBRTIIHEOT LT v N (KB 1D)
ZHEL R U — Y CRE Uiz (M & RERICHUKIREE Sz SIS D) o 45
B 5RECRO LN m AT R % 26 12”7,

WTNOEGEETHREBEIN, 85 & OVK OB~ O EN QN AE SR D A
IR - BEMEERIZLITERD B v 72, 30,000 mg/L F5#ETII AR DR
D (RPPRRE 31, RERE2) MOMRIE RO GHREE 3%, H5HE 67%)

NED S, TR B ST r—< U ABNMETF L7 ((FBEEA 100% & LT
8%)

F 72, Sleight HiE, WITNOEETHLEETHIENRED NI E0 D,
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KNOs; iz i@%@ KERENIAEES N W EHERI L7 (2 64)
WHO 1. Z0#RBIZH1F 5 KNOs ® NOEL # 10,000 mg/L. (507 mg
NOyngWENﬂ Lt L TWas (B

%26 EIJILEY S 143~204 B E S ESHHER

WE EPacR it RLE B
KNO; | 30,000 mg/L AT R L HAEEGED | iR JEFE T SR
(1,130 mg NOs-N/kg /A&
/H)
10,000 mg/L LA T BIEET R L BIEFT R L
(507 mg NOs-N/kg 1R/
EDSN

c. 22 AMEAMEMRE (V¥F)

U RICBIT AR (0. 250, 500 mg/L) o 22 @A KRG REBRTH
iz, &G TR bR RE 27 IR,

ATEFERE (ZhRER, REVAEL, AR OIBEILRF O R E) | miEL I —u
LT U AT O YRR O Hb B EEICOW TR L 2 A RO R EY ()
K ORSEREIC 5 HFMEER) (RO LT — VREIK T 23589 b, Hb
EICOWTIE, mAERGSEORBEYICE W CThOTNRBYRRD iz, £
FEFRIEA~ DA FEZBILRD biinoTz (BR 7, 65)

& 21 oYX 22 BEEAESEGER

W'E B8 S LY) PRELY]
iyt | 500 mg/L FIEAT R L gD LI ) — VB EIRT
250 mg/L EALT I AN gD v F ) — L IREIR T

d. &% - REFMHHAR (EYY)

REFEO Y Y (M, FBEGHE6~TIL, 15%) ICHRx RIBEOMRA 4 %
G etk a B 2 TR 21~49 H 2O HE £ CIREER 59 28 B3 Thiie,
HEGHETHRD DN EHEIT A2 R 28 IT-T,

NaNO; # s L7 T LE (WA 42 3.4%&HA) &GREE . IRINL T\ e
W LE (HEEA F 2 0.03%aH) G E T, M Hb R & Ht fEIZZE
FIIERO B0 o 7253, MetHb 1B EE DS EEE A A L WINEEHEEERE Cado 7=
(p<0.01) , HAERMAEICH BEZITZRO LT, WEEITMEER A 4 USInEE 3 JL,
FETINEE 2 I TR BT, ﬁ%ﬁ)&iﬁlﬁ IXHEER A A USINEEHE ERREO REE) C
Ehole (p<0.05) 23, EFH#HIFHNOZE(LTH-7- (/L 66) .

72%. Speijers © (2 21) K ONJECFA (/A7) TiX, ARBRELOH]DO D
T ERAWTREE R G RERIZOW T, DO MetHb MyEZ 5| & Z 3 HEICE
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T b P E S D IR~ D 5

fﬂl’&

;—E:.

IO LN hoTcE LTS,

F28 EVOHABRASMEHR

WE e e KrEh IHEhY)
NaNOs | fii B8 1 4 > | MetHb #JE 15 mPERT R L
3.4%EH
HREHERIS
e. 14 AMBEIRMEEHER (THX) (Qi. 14 BAMEIMSHEHRER (¥HX)
—iER)

B6C3F, ~ v A (MffE, APBHHE 10 I8) (28175 NaNOs (0, 375, 750,
1,500, 3,000, 5,000 ppm : £ 0. 90, 190, 345, 750, 990 mg/kg K&/ H ; 0.
18.3, 38.6. 70.0, 152, 201 mg NOo-N /kg {&H/H, M 0. 120, 240, 445,
840. 1,230 mg/kg {AHE/H ; 0, 24.3, 48.7. 90.3, 170, 250 mg NOgz-N /kg
RE/A) O 14 BERPKE SRR TONTZ, FEGRETHRD b i
A 29 1TRT,

Kt 3,000 ppm VL EEGHETHEREREM (p=0.056) 7@ H LT, HE
® 5,000 ppm HEHHETH TOEEMEOA BRI (p=0.01) @O LI,
Mt 1,500 K O 5,000 ppm HEEREICB W TR O E R EE (4% p=0.05, p
=0.01) B"@RDLNTZ (B 44) |

WE B HHE fK& i

FEERANE, K+ O TEH)
KRT

5,000 ppm B 14
(M ; 201 mg NOs-N/kg A8/ H |
M ; 250 mg NO2-N/kg A5/ H)
3,000 ppm

(M ; 152 mg NOs-N/kg A8/ H |
M ; 170 mg NO2-N/kg A5/ H)
1,500 ppm

(HE ; 70.0 mg NO2-N/kg A/ H |
Mt ; 90.3 mg NOo-N/kg R &H/H)
750 ppm

(4 ; 38.6mg NO2-N/kg AH/H |
Mt ; 48.7 mg NOo-N/kg &/ H)
LA

NaNOq

REBZE IR R L

IR R L PEE IE &

IR R L IR R L

f. ZTHAEBEEESEHRER (YOX)

Swiss CD-1 <7 A2 NaNOz (0. 0.06, 0.12, 0.24% : 0. # 125. 260,
425 mglkg {AHE/H ; 0, 25.4, 52.8, 86.2 mg NOo-N /kg KE/H) ZHKES
T 5 THEARERBR Y, MR BRI X B AEFERRHE (RACB) 7'u ka2 — L2k
SEEE SN, 7ol Fr i ROZEGERIT 0.24% 8% 58 & O OxHIEREEIZ S
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WTCORFEN LT, KEGHETRD b mlhir e & 30 W2,
0.24% % 58£D Fo TIIPOKEMET L7z (p<0.05) 28, (KEOZE(LITRD
S oTz, NaNOg #5252 Fo o4 ([FIIEREK, /L@h%@ﬁsa VERIIR
M) ~ORBIIBE SN o T2, 0.24%KE/ED F1 (7~21 HiS) OKE
DR LT (p<0.05) 23, SEEHEOAME LI BROEREICZLITFR O bz ho

726

0.24% & 58D F1 Tix, SUKENED Lz (p<0.05) 23, BRI THRFOIK
BN O a2 SRR & O 22 %@%zhiﬁz’poto NaNO; & 512Xk 5 Fy
@é&@ﬂ PR K ONHPE I T D BB b T, Fo OHAESR, RE, AfFR

b e AaS-2 AN &')‘Bﬁ/bfcﬁ?f))oﬁo if_ Fi1 OMWEEIO RS2 — R OE S K
F-OFREE . EEIWEI N AEFRICKT HRELED 52 - 7=, Chapin 6
Z OB O AT D NOAEL % 0.24% (425 mg/kg IKE/H ; 86.2 mg NO2-N
kg IKE/R) & L7= (B 6T) .

F7-. JECFA ([ 10) 1 Z 0B LD NOEL % 420 mg/kg K HE
/B (86.2 mg NOg-N/kg {KEH/H) & L CTW5,

F30 IORATHAEBRESEAR

WE B ERT Fo 1 Fo
NaNO, | 0-24% oK B 7~21 BEOMKERA, | AT R e L
(86.2 mg K S
NO2-N/kg K5/
H)
0.12% TR L | BT R L AT R L
(52.8 mg
NO2-N/kg K5/
H)LLF
g. BREEUEEHRER (Svy k) (On 4EBFRE2EEERER (Sy M)
—iER)

F344/N 7w b (e, K858 10 D) (12817 5 NaNO2 (0. 375, 750,
1,500, 3,000, 5,000 ppm : /£ 0, 30. 55, 115\ 200, 310 mg/kg AHE/H ; 0,
6.09. 11.2, 23.3, 40.6, 62.9 mg NOy-N/kg {K=E/H, Hf 0, 40, 80, 130,
225. 345 mg/kg (KE/H ; 0. 8.12. 16.2. 26.4. 45.7. 70.0 mg NOs-N/kg (&
H/H) O 14 HRPOKEEGREBEN T Th Tz, FHGHETRD b -F i e
# 3112”1,

K51 OIEEMENHED 1,500 LT 5,000 ppm HERETHA L7z (B8 44)

JECFA ([ 10) 1%, Z»#RB® NOEL % NaNO:2 & L T 55 mg/kg {AH/
H (750 ppm ; 11.2 mg NOo-N/kg (AH/H) & LT3,
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x£31 v k14 EMERESERER

WA B HRE i3 i

NaNO; | 5,000 ppm K D EE) MR AT R e L
(4 ; 62.9 mg NO2-N/kg
NV

it ; 70.0 mg NO2-N/kg
{KE/H)

3,000 ppm R AL L AT L7 L
(4 ; 40.6 mg NO2-N/kg
NV

i ; 45.7 mg NO2-N/kg
{KE/H)

1,500 ppm 1 O IEB M AT L7 L
(4 ; 23.3 mg NO2-N/kg
NV

Mt ; 26.4 mg NO2-N/kg
{KE/H)

750 ppm AT e L AT R L
(H; 11.2 mg NO2-N/kg
NGEVASIN

i ; 16.2 mg NO2-N/kg
{KE/H)LLTF

h. REHFMHHR (Y M)

FiRZ > b GR¥EA., M, £&E5#E 12 ) (2815 NaNOz (2,000, 3,000
mg/L:200, 300 mg/kg AHE/H JECFA % (& 8) ;40.6,62.9 mg NOo-N/kg
KE/H) OfRH 21 B £ TOHKZE GBI TON T (% 5-BEREIIARRA) |
STHBREE LCL IR » b (M, 7PC) (2 NaNOg & & £ 72V K &2 fok#& 5 L7z
BEIEITIE T » MICIA U &% E T NaNOg Z2 ok # 5 L7=BED 2 BE A A=,
BB GHECRD b EmET AR 32 1077,

2,000 mg/L ® NaNOg % 85 SN2 IEHE T ~ b @ Hb IR E O/ B3RO S i,
BMMNED LTz, HIET v MIFEAED NaNOs 25 S = HET ~ b
[ZH_T MetHb BEENE < BEEZMERE W LAVRR SN, BEHIicon
Tl SETERBFIERE (6%) IZH_XTEEHTEN>TZ (2,000 mg/L 857
30%. 38,000 mg/L #5-# 53%) . HERHAEIISHE CRIBRE Ch o723, #&
HGRECIIERENEIE L, 21 HEOMREIIEEE 51.5 g 12xf L 2,000 mg/L #5-
BT 2952, 3,000 mg/L 5T 185g Thol-, TDk, ZOREDENIX
i L, 62 HlD X RE IR IRAE 213 g, WERETITA 181g, 172g Tho
7o BEERED R EW D MetHb J2E B 13580 Hiv7e o 7203, ¥ Hb B K
<, BED20% KM TH-oT-, (B 18) ,
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x32 Sy hREFHHR

W'E 58 BEhy () VRELLY)
NaNOs | 3,000 mg/L FETCFHREEIN,
(62.9 mg NO2-N — 21 Hi CTORRERLE,
kg {KEE/H) Hb BEIKT
2,000 mg/L 2 (Hb JREE | JECHEEEN,
(40.6 mg NO2-N | {&TF) 21 H CORERLE,
kg {KEE/H) Hb BT

i ZHEHAEE - BAESHERR (Syv k) (QEMSHERBRRUENAMRAER
j. £R CEER)

SD 7 b (HERE) I1Z351F 5 NaNOg (k19 22 %) 246~263 ppm: 12 mg/kg
RE/H (ERFFIEE 240 ppm (2% L) JECFA #H (M 8) ; 243 mg
NOs-N/kg A8/ H) @ A (Fe 23 125 WEZ 22 5 £ T) 127z DR 53k
BRI T T, HGRETRD DAt 2% 33 12”7,

REM DOE, HAERILETEROFM~OREITRBO LR o7, F1 KO Fy
AR DO, ARRRORE MRk, IR RS O EE DR A IZIL NaNO;
BHREEREECENRD LN o o, U N R O RS O EH )N
B CE N Tn (B 27%., XTHREE 6%) (BHE53)

£33 Ty P THALEERESESHER

WE BHRE Fo Fi1 XN Fe
NaNO, | 246~263 ppm AT R L | U N R DR D
(240 ppm Zxf L 2.43 B B
mg NOo-N/kg A5 /H)

j. 100~240 HEESMEMRER (EILEY L) (b, 143~204 BREIHEAMSE

HEE (BEILEY L) E—EDRER)

EEy b (M, FBGE 3~6 L) 12315 % KNO;y (0, 300. 1,000, 2,000,
3,000, 4,000, 5,000, 10,000 mg/L : 0, 110, 270, 940, 1,110, 1,190, 1,490,
3,620 mg/kg AH/H JECFA #& (M 8) ;0. 18, 45, 154, 182, 192,
244, 577 mg NOy-N/kg KE/H) @ 100~240 H Mk GREBE 1O,
B, ZORBRTITHEOELEY b (B 1ILLLE) ZHfEFR U —Y CHE
L7z (M & RIRRICHUKIRE S S HERI S D) ARG TRD bl mt
AT 2 3 34 | TRT,

FEE - FBAKEA~DHEITRD S o727, 10,000 mg/L £ 5.5 TR ERY
I Z8 0 bz, EAER ST Hb IBEN DT D Lz, MetHb 2
FE1X Hb D 20% A5 CTh > 723, BRONTZEHO MR > 7 v ULERE L T
75>o710 MetHb 21X 10,000 mg/L 58 T b E o 72,

2R 2RV S 5,000 mg/L DL ERGRETRD v, 2605

33



HECITARFAEENT BIRETR 100%) . THREEEZ 100% & LizHE5 04
FERT =~ AL 0% Th o7, MMRAE TIL, B, ZaE R AR
OB AR L T D RBOENE, T OREN - NWES & 25 ERIZE
T2V U REROUF T ERDEERE & £ 5 RIEMIRZE D, FFIZ 5,000 mg/L B 51 C#l
BN,

Sleight 51X, WTFINLOFEGHETHITIRNBO N2 b, KNOIZ L5
HEDZRERENR T IR bNeholzE LTS (B 64) |

=3 FIILEY F100~240 B F S ESHSE

WE B 58 REEh) RE IR
KNO; | 10,000 mg/L REEmHE], MetHb 3 | 2R RIET

(577 mg NO2-N/kg K&/ | £ E&H (<20%Hb)

H)

5,000 mg/L feE DI, = K | RIENIET

(244 mg NO2-N/kg KE/ | OB FH O SIEMIR L

H)

4,000 mg/L mIEFT R L FwHEFT R L

(192 mg NO2-N/kg &/

H)LLT

©® EiEMHAR
FHERIS

Y ERE 228 35 D W TR BR OFE A £ 35, 36 [T T,

YRR D& mEIERERIT 1970 EROTWEDNE L FHliDORT% & 72 5 3B
13720y, NaNOs MO8 KNOs Ol 2 AW 72 B8R 2R BBttt ch - 7=

(B 68.69) , T ¥ A =— A LA X2 —#HEEFHIE (CHL fif@) % v 7= invitro
et R FLEFER Cld. KNOslIfatETh - 7223, NaNOs i 4 mg/mL Pl ED & A
BCEMEZRLZ (B 68) ., JECFA O TIXEEED T U 7 AAf F T
L DM BORREEN S D BRI TWD (BRT)

Z v M RO~ A% W2 invivo TO G R HER L OV NERBRIZB I 51
PEICRET 25N —~ =T M HHESNTWD N (R 70) | 2 [BESTITH
B FA R 2SR C7e < L2 B O 5 D I T & 72 > T D, WHO,JECFA
OFHI TIEIN-= b e Y LEWDERPBETERNEINTNWD (1,7,

PEEAYEIZIT, ZEIRIC & - THRRERRIE & 72 D sE I 2 VWb o B X B b,
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335 MEEMEZRO /in vitroBEEsMRRER

EC IOVt PO AR R
(4 Fr) R R EEBL . FATE
&R T f
JFAZAEY)
KNOs B IFZE8K78 | S. typhimurium - B Ishidate et al. 1984
LEN TA92, TA94, TA9S. (1 68)
NaNOs TA100, TA1535, - —
TA1537
KNOs IR ZEIRAE | S. typhimurium Prival et al. 1991
SR TA98, TA100, TA1535,
TA1537 - E (B 69)
TA1538
E. coli WP2
BEAEY
NaNOs | k%5 | CHL #ifa . Ishidate et al. 1984
Rk (M 68)
KNOs -

* 4 mg/mL LA b & To 2

336 THEEMZEZRD /n

vivo BiaE It RIER

ﬁ%?%ﬁ WE TR TER, . R
PR
NaNO; | /DEZaR ~ 7 X B BRI 0P 52 [5) Luca et al. 1985
.
RERREAR | 5o B RAENES 2 ) (BHT70)
+ SRR O #5238 )
=T A T RENEGG )

* HEMEMERA L2, T 1HEDATOREZE

HEIEERE

LAY ER M 22 R DB B MERBR OFE R 23 37, 38 1T T,

HAEIRIE I DV TH 1970 RO EWEERSC, = e V{bxczE B E Lzl
BROSKHC, HAEEAE B RO BEFEEFNICH WS Z EMA[EETH D & v ) ik
3£ <1372\, NaNOs KUY KNOs Ol 2 V72 8 R 228 A BB T V3 b
Bt T D (B 44, 68, 69, 71) ., NaNO2!E CHL #ifi1 % fv 7= i vitro Yu(4
REFERBRCHBETH-7Z (B 68) , ~ 7 AU L\l L5178Y Al 2 v 7= 2
RIS T BN BEMER S IE 70 mM DL EOEHAETHY . 50 mM UL o
NaCl TH L5 Yeta R B E L R mRE DT U 7 AA A A2 X DR
HLERINTWD (BRT72) .

NaNOg @ in vivo Ye iR 55 505k & OVIMZRER Tl NaNOs & Ak, v—~=
T TITONTEZRBR THGEORENH D08 (R 73) | AEMEERL ST,
JECFA OFHHEITIE N-= r a0 HUbAW OSBRI TH - -/ REMENH D Z & &
FBifLTWs (BES8) ., —F., NTP TEishiz~T AL NT v b & HW/h
ERBIIWTNLREETH-7- (BB 44) . 7. ~ 722/ MERE (1
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FEPEe G- K Ovdillfg 0¥ 5-)

EREE O HAEERHE X in vitro
AERIZBWTITEETHY .

B TR B YL R B 553 3 DI,
in vitro TR LT BImEE N RN TIHEL T 5 7]

CBWTHRBIEOHRE R DL (R T4)

in vivo

EMEITRWN B D EE 2 B,
=R31 HHEBHEZERD /n vitroBicEMRBRER
R O FEE PO SRS T%
(£ F1) R vl BEL . BITHE
TR I P
JFKEEY) -
KNO: | 1)@ 224874 | S. typhimurium Prival et al. 1991 (%
HLEAER TA98, TA100. TA1535, + + B 69)
TA1537. 12 69
NaNOq TA1538
E. coli WP2 + +
’SP-AtyphimUr;iZm N N Balimandawa et al.
100, 1530,
TA1535, TA102 1994 (ZHL71)
18 )% 2898728 | S. typhimurium NTP TR495, 2001
B . + +
R TA100. TA98 (51 44)
IR 228828 | S. typhimurium Ishidate et al. 1984
Loy TA92 . TA94 . TA98. + + (&8 68)
TA100, TA1535, TA1537
HEAY
NaNO: | e P Ishidate et al. 1984
Yeto R B | CHL e + (518 68)
~URAY | v TR Y R Wangenheim &
74—k | L5178Y/TKH" —* Bolcsfoldi, 1988 (&
B & 72)

* 70mM LA oD & To R

& 38 HHEMZERD /in vivoBInEERRER

ﬁ%?%ﬁ FSE BN ST TR, AT
PR
NaNOs IR R ~ U AHH —  JEEENES (11E) Hayashi et al.
—  JEERES (48) 1988 (& 74)
— R O&S (1 [E)
Z v N —  JEERES (3R) NTP TR495,
< 7 AEiE —  JEERES (3R) 2001 (&7 44)
< 7 AR L — FUKEL (14 8)
~ U AEHE +* BRI OHES (2E]) | Luca et al. 1987
T fa R ~ AT v mEENEG @) | R
Z v MEHE =% BRHRROEE (25)
7B =% fokES (30 A)

* FHEAHBEMEDR A B
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(3) Eb~DEE
OS2

b MRABSEEITHMEEA A2 33 (&b, mlnd) ~250 mg/kg (AH, i
FeA A7 67~833 mg/kg RE L HEFINTWD (B T5)

NaNOq % & JRiEA XLy 7 A ofiEzER & L CHW=84E. 30~300 mg/
A (0.5~5 mg/kg REFEY) THEMITFBD NN oT (BZHE)

%@7V%*?A(%4mm>%%m&5($ﬁ)éhkkk?@%%&@?
FIDFRD HALT=A, MetHb #2E D FFRITA U o 7= (B 7, 21) , WEERHE D
MEEMEE LR A Rl DEE BB E, MR K MEL, BMEENE L
L CIIEEAR R, e o o, s K OEBRAZE T 6T\ b (B 7,176)

@MetHb MjE

MetHb AR D IR F 540 5% O EE L, RS 4> & LT 0.4~200
mg/kg RE (B 8) XIIfllEA 4> & LT 33~83 mg/kg REH L < IX 100~
150 mg/kg AH (W T) ThoTz,

MetHb IfiLfiE D SR MEERM & LT, A (MetHb (ZERL 09 W R YEME
Hb OFE. MetHb & TlEHE O R Z K OHEHERIE ~DEWIRTTROT=0D) | s
KT Na—2-6-V BT b Ka b —ERZAEXIT MetHb i#tlEE K Z JED
ABRFETFLNTWD (BRT, 21) .

1% 3 I H R OFLIIZ OV T, MHERYE D 80% 2N HAHIAIEIZE L S D ERUE
T5 &, HEE (MetHb O 10%LL ) 1 TEEEE & LT 1.56~2.7 mg/kg {&
BETHD (BRT5) 2., FEEED MetHb MUEDIEF]TlL, REERHE OB R 37.1
~108.6 mg/kg {AHE, ‘F¥ 56.7 mgkg KETH-7- (B 7) . £7=. L
MetHb ILfE D EFRIER] (1X & A EDAERL 3 D HRTOFLIL) D 97.7%I1XHEK H
DIEIEEIRE DS 44.3~88.6 mg/L UL ETRRO LN (R TT) L OMEDRH DM,
TS OFEFNTHIE B R SN BFEHFFAKOEBIREBE L T2 &b,
FERRIEE BRYEIC L 2 NEMEOHERE (FEEERE) SO K 5 rTaetk
ARE=EiT] éﬂ“(b\ (B 7) . Walton I%. FLIED MetHb IMJEIZ R4 25 SR
S E, WO I OFRENAEH T 5 AKOMEEEERZEE N 10 ppm KL FIC
%#5%?@%¢1@m&bfn (W 77) . E£72. 2002 FIZ NV AFF O
ﬁ%ﬂcf3~6#ﬂ 338 4 & R BT FhE S VT RABFZEIC B8V T REFLIEBEL

WEHRTATLH (EiKEHAWTHE) ZEBEL TWAH AR TIE MetHb B
zww\@%ﬁ> W% < FETo, KA OREERIE O XU EE 3 E o Hidge oo LR
DY) MetHb IBEN @722 LN S TWS (BIRT78)

KET1I~8 WD F LS 2RI, HIBEREOEWHF K (BEEE & LT 100
~500 mg/L., REEEMEZEFEL LT 22~111 mg/l) ZEETH+EE (644) &,
TYERE I I DRV K (RYERHE & LT 44 mg/L LAT ., RferEZEs% & LT 10 mg/L DL
T) Z2BET 5+ LY (384) @ MetHb 25 Z Lhis U7 5R. W& T2 <
MetHb EEIXIEF OFPAN TH o7, 2D Enn, EEOFELITHIRIE DX
BT D REZEN IR E R IS (BRT79) . — 5, Er vy aT
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FLILKL DN 1~T7 DT E S & xS 20 S AL 7o T 28 Tl fHERA A IREN
50mg/L DL EOBRFERECTIX, I MetHb JRE IR IEEE (FEERA A RN 2.99
mg/l.) Ll FEICELS o T (ZH80) .

MetHb IMJED K AGER] & LTk, 4~50 g OYfgtE (AlstE & L < 67~833
mg/kg REARY) ZEE (HE]) BT LEEFIRRESTWD (BT, 21)
D3, ZAULEOBMEENMET LR U A7 BETOER TH -T2, Filr,
ANRT T 47 (18~357%. K58 104) 12 NaNOs (15 mg/kg AH) X
Kz 28 HIFEI S E 72698 T, MetHb JEEEIIA % 0.25%. 0.24% ChHYBRIEIRTE
IZ X DHINTIED DR T2 ERRESH TS (B 81) |

723, Ward & K[E NIH/NCI (National Institutes of Health/National Cancer
Institute) OEET V—7 12X 5, REVKT OfEEEE & MetHb MJEIZ-DUVWTO
WILTIX, LT L) icid#antnd

%ﬂm$@m&4ﬁ/ﬁﬁk%%%@NMHb%Ekﬁm%ﬁbkbfméﬁ

FIFE A ERVD, KED TSR E O HEERA 4 & DB O NI & 7= hF
juf%é MetHb 2O EHNBDO 5N D56 TS, BRARIER & LT MetHb I
JENRBOLNDZ LTI THD E LeRENH 5, MetHb L 2 BN &1 % LK
F & L CTHNIR DO THISCH-HKasE B MetHb A HIRET RN DL H D

LLTEH I COEBRPBMESN TS, HERE OBETE O &% MetHb IfiLE D
JRR &35 DTl < MetHb Mg % 5| &4 2 T HRMORRE L L <BRfEL
729 2T, FEROHEIEEEZ T 2 2 & L OECBRK F1 o i g gz 23
MetHb fIFiED Y A7 L7 560028 ETDH I ENMETHD (B 82)

QHFERMNAME

MAEEEIEIX, E FOBTTY I VELNSLTN-= b ke E LR+ 52 &
BHbH, N-= b JbEWMDO% ITEMM TORBAMERMGIL TS (] 8,
21) .

a. BERWVHILSRNA

?U@ZM%%2%@(%W)K@%éﬂf“é%ﬂm$@ﬁﬁﬁ%$(W%0
ppm) VR & HEETROMEZ R HAE TIL, MHEIEERO 6ol (&
M7, 83) .

FTo T — 7 ORFGE T OB O RS BRI IR EE 23w OER T (- 6.8 mg/L)
D H B R A B E DI PRI IR OARWER TS T < | iR & B & 1255 W A
RERAHVEL LML TS (R 84) . —J5, WHO (2R 25) 13, B
OFAEBFEART & R AEME A INIFFRNICE Z > T s 2 & EESRFIE
RO FH K NS TH O DDA THIE L7 IR ARG R (EEE 2 M LT
WHEHERISID) ICHEBZENRNZ EEERHRL WS,

A XY 2D H HHIBITI T, AHIKTE KT O AHFRHE IR EE A3 &\ O Hsg o 2tk o
BT RENE 2RO T RIS TE W EDOHRENDH D (B 85) 13, £ D1k,
BRI ZIER L7 9 2 T, ME¥kET . (SMR) OFFEEHIAES R & 8k
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RKOEIGTHIEZIT> THMRF LR, BEACRICLEHT —FZ LOMTHE
ZIIRO LN ERHESINTWD (K 86) ., /2. Dk, 41XV
A DRBHCER TS CTlRARIZAILH /K P O RSB IR & B E TR OB 2~ 7=
BEOMIETH ., MHEITERD LTV (B 25) |

77 20 753 O THCE K H ORI L (21.4 mg/L LU T #HiX D 93%
TIX9.7mg/LLLT) L bR ASE RO 2R~ fE R, FHEIXERD b iv7e
Mol MESN TS (BH 25, 87) .

NH Y =D 230 FTC, H KT ORYERHT IR & H RS A BEE O BIERIZ O
T, MHERMEIREEIZ- DUV TIX 100 ppm, BEEFAEMEICOWTIL 2X 104 255 &
LT, & K2 BHIOT TR ZZEAE I, 21Ko 60% (139 &) CTHBEAE
SR, 2D D 65 127 AT e BRI FE I, 12 2 FT o ECR Ba e I i Mg
Thote, BRFEAEME, MRERE L LIROOIX 13 2FET T, 0 78 1 ATidH
RS A SR DMK  BEIREIR E S m W Th - 72 (B 88) . WHO (& 25)
I, ZOREICONT, ZLOEMOY A XA/ EL | EIBEREOIXL X
DWTOIFRN RN D, BFEMEICERMDNEDL E LTS,

Xu i, Bz WT, FET, oY 27135 w%ﬁ®%§%ﬂﬂm$®m
Pt N ONAE AR OIREN IR Y A7 itk L v sz & F2, BEEREE
@@ﬁﬁ@@ﬂ\ﬁ@¢®ﬁ&ﬁ&@ﬁﬁ&ﬁ%§#ﬁﬁm)Xﬁﬂﬁ@ﬁ#n
W2 EERL, @MU AZHIR TIZBEDO R G I B A Z e N EE T
YRR, HASIRE, 2T I VK R= b YT I onNELEZ IV CHRdpnt
WO RFEDR D Z L EHREL TS (B 89) |

FROKEOT— %735, WHO 1. 10 mg/L BLF ORSEE % 44 2 fokkk
@ﬁ@k%ﬁk@W%%ﬁ%?éﬁ%ﬁ@%éﬂ%@ﬁﬁﬁ@wgwaéoE

. ENRLLEOREICEIT HEEBIE & B oMBEE R TETFHIET VA B e
AFT PR THDLTD, FHEERET LI EIETERNELTWNS
(§%2ao

AL D 258 AR TOH L OFERGIESE 3 & fORK R O IS B YEIR B % bk
U 7= IS AR BAAFZE C L AHERME OB R E N Z VN EH RO RN L, 50 mg/L
TR DRI 2 B e B K A B L TWAEMICEIT 5. BRI ERE N D 72
WEEFIZ k2 BB OFE%T U 2 7 13 B MDY 1.9(95%1E 88X [ (CI) 5 1.36~2.67) .
M 1.8 (95%CL 1.15~2.87) (p<0.05) TH-7= (M 90) , JECFA %,
ZDOMFIEIZHOWNWT, RER T OMIENR SN TNENEIDARHTHD & LT
% (B9

Sandor © 73, ﬁk‘?lfjﬁkqj@ﬁﬁﬁﬁhﬁ)i%rﬁﬁb\ (F¥ 98 mg/L) fEMIZH>WTHE
SMR DORRERII_A ZHEERABH L. ASERE IR L OB IC W TR ge
(%@\E%\%l@k%é_;éxﬁl%_owfﬁE)fi HEAHE D)
BENSHEFRCREZ TFHITE 22 EXARIRESN (p=0.05) . 4 Xtk 1.5
(95%CI; 1.1~2.1) TholLtHEINTWVD (BRI, 91) ,

BIBIZBWT, BT 1987~1991 £EIZ4ET LT= 6,766 4 M ONFEIEL O %FHRIZ >
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WTERBIK R ORI E RIEE (BB ARGt OT —4) 25~ 7 Hugta B
Z2CIL, MHERIEERUC L D BT ROERIIRD bT, BRI A v XL
0.23~0.44 mg/L OEEEEEEEEET 0.95 (95%CI; 0.87~1.03) . 0.45 mg/L % iR
25 IYERRIEERE T 1.02 (95%CL 0.93~1.11) Th-o7z (B 92) ., TDHE DL
[RER DM FEDN Tkt S v, 1999 H~2003 E IS5 T Lz 2,234 4 K OVE G
BEEE B LA D JRIK CHLE LT[R ORI RZ W= TiE, iRt E R 0K
R (0.22 mg/L LAF) & 7| HEE TG (0.23~0.45 mg/L, 0.48~2.86
mg/L) OFEIGERE LT A4~ XHIEIEIC 0.98 (45 95%CI; 0.84~1.14, 0.83~1.16)
THUY ., BEIKEI LT iEBRENRTE & RS I X D CIC W THEEH IS E
RHBITERO o T (BER93)

2000~2006 TR THET L7z 2,412 44 M OEERIEFEE & ORI mE D
e bR DR (H. BERE. &5 - BEG, W, B, SHZEAR O EMEREE .
FERTX U NE) UANTHE LIZRIBOX A W8T, Rt
O B EFEE (0.18 mg/L LA F) (Zhb~7- & B EGE (0.19~0.45 mg/L., 0.48
~2.86 mg/L) DN DA v Xid4 1.03 (95%CI; 0.90~1.18) . 1.1
(95%CI; 0.96~1.27) ThH V. FEIKZIT Lo iEBa gz & Beigs 12 X D 38T
AR HBERMHBEITRD o= (BIR94) |

24 73[E 39 ELHED S HE/EATRIN L 7= 3,303 44 0 24 BEER Y- 71 (1986~1987
) OB IZ OV TR K OWER CIEME(L L, B Z LI LR E &5
DOEPEFLTHE (1986~1988 1) & @ B 2 HulkH BIEIF /34T L 7o 2R, 24 2o[F
DTV AR EIT BN 0.63 (p=0.001) . & 0.56 (p<0.005) THV, F
N U D AR ORE R 2 S8 % & L TR T RIZHOW CTEHEYF AT L 72 HARE
2% (R2) X951 0.61, Zott 0.54 (F£i2 p<0.001) THo7-, Joossens H i,
HEAYEIT T PV T A L HCEHBATRAMINSEL Y RV ERNE L TEETHD
TLENREBEENZELTWD (B 95) . JECFA, X2 ORFFEIZOWT, FA
AE TIZE LR OFRalk 25 72 < | FROBEERFH] & B 3R 2 i~ 7o R s
NTWAHZ EEERMLTNWD (K9 |

AFY AT, K2 AN, FIEOKPEAG S TS 148 OHUIZ IV T, fH
FEMERIE (1990~1995 4F) L FMN AR (1975~1994 4F) & OFHEAZ I~ T8
B BAOEEREOHBIIGED b holz b fEIN TS (B 96) |

T V7 N OBWAFE T, AR 42 AT DR OMBEEIRE (44
ug/mL) | HEAYERME IR (8.3 pg/mL) M OMHEEHEE STIEFRTEME (74 nmol/mL/%y)
TR e b 40 4 (4% 27 pg/mL, 5.3 pg/mL, 46 nmol/mL/%3) ZH~TW\W§'i
HE< (p<0.05) . AFEEE Y AT OA v R LLITHER F O EERHE IR DS 25~40
ng/mL T 3.3 (95%CI; 1.1~9.8) . 40 pg/mL LA T 4.3 (95%CI; 1.4~13.3) .
TR EATE IR EE A 7.5 pg/mL LL ET 3.0 (95%CL; 1.0~9.3) . fHEatE = oz =I5
78 50 nmol/mL/43 LA T 2.9 (95%CL 1.1~7.4) L &E-o7z (p<0.05) (MR
97) .

JEBIRRBFIE & L Cid, B O &Mk s B 92 4. kI 128 412
BWT, BFET 7 — MRAED DHEE U7 ASERHE K OV S ERIE DB R & B Y
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A7 L ORIIZFBENRD LR oT-L DT T ADHE (BB 98) NdHDH—

J7. B LR ST R 746 4. FEIEEMEOTELE LIS OB R Tk L
KPR 2,053 ZICB1T D AT A= BIELOHABERIEOBE L A A L OFEE %
TR TIEB R BRBFZE Clrd, (KA ED A F 4= R OMRERE (2.7 mg/HLLT) #
BHEIZ A, RAEDO A T A= K ONEHEOHHEEE (2.7 mg/B LI L) EBEGRE
DOEFEA v XL 1.5 (95%CL1.0~2.1) KOEHED A F 4= K O d s FEIE
BEREEOA v X% 2.5 (95%CL1.9~3.2) (W TN LMEFFHICAE) TH Y,
AR EUS RN A Y A7 BEINCEE#E S 5 Z L VRIB I LTV D (B 99)

A X T TO 2004~2005 F\Z H g & 2Wr S 72 B 228 4 K O 467 41
DT DN AR —ZDIEFIRT IBIFZEIZ BT, B PER S D ORYERYT ., AN ER
BEERE (BET 7 — FMREDOHEE) BEWEE (45 3.9 mg/H LI L, 0.4 mg/
HLLE) OB A7 3MEWEE (45 1.7 mg/HLLF, 0.2 mg/HEAT) (2l TH
2% (4> Xid4 1.92 (95%CI; 1.23~3.02) . 1.56 (95%CI; 1.02~2.4) ) T
bole, TP, WREOEFED D OMERE K O EEBEERICOWTITER Y A
7 L OMBEITRO b oo (2 100) .

T [E O H R EE 136 4 M ORI ORI DN T, B O ORI R &K O
HERE I E E i b e X 2 VEREDAZHE L (BHEICET LT v r— %%
fE) . B A7 L OBEARARAER, HBEEI O & OMHEBIER D
NI oTley, B4 v E ROFERRIZRT T 2 MEE O s m Wi el aﬁ)xﬂ
Do T2 (Fy X134 2.78 (95%CI; 1.01~7.67) . 3.37(95%CI; 1.28~8.87),
EROLEREZDHY) (R 101) ,

MEBEE . BB XL O e DB 645 44 & kR 458 44 (M fEED Y A7
K7 CTHIE) ZHWIKEO N O —ZXOREFIRHRAFE Tld, 505 OlEE
T O R B FE B & M BB S O RS & OFRRSIEER D B9, BEEIZ W T
AR B B Y 1.06 mg/ H LA F ORE & <72 1.06~1.6, 1.6 mg/HLL EDORED
F - X134 1.17 (95%CI; 0.57~2.38) . 1.58 (95%CI; 0.73~3.44) THV |
THERYE RN 134 mg/ H UL T ORE & BTz 134~226, 226 mg/H L EDORED A
v ZAHI345 0.71 (95%CL 0.38~1.33) | 0.44 (95%CI; 0.24~0.93) ThH -7z (fE
A EZERL) . EEL, BEROREEA AT S5 MIRE LZSE. KA
EFEEGE & iR o m H EREEEIC B I 2 BiERE Y 2 2713 7.33 (95%Cl;
1.30~41.43) Tho7z (R 102) . —FH. BRiEOWE (HBMRE CREEE,
%2%)\EHW%@%F(%5%) BHERE FRE (206 4) K OWEFT LIS
DOBEOIRE (352 4) WNTHHR (687 44) IZOWT, REREWMELERENALY
x&&@ﬁ%%ﬁmt*l@kﬂ«—%@fﬁﬂ%ﬁ TiE, WEEOPNAET
(ZDOWT, BB - rT v, BWBHESEORERZREIUZ DWW TITWHED, =
L AT a—/L, @R R B RO E S 2 B ICOWTIIIEDHBENRD &
NWT=h, HEEREEE L OFEENRO G N-DIIEE (EMLA) Ok (v X
b 1.65 (95%CL 1.26~2.16) ) OATH Y | Bl & OMBENIFRD Hizho
7= (B 103) , B - G A O (20~T4 %D 475 4) & kIR (1,447 4)
Z W KE O N DA — 2 OREFIRHRBFIE TlX. BBK &2 I L7 iRt 2= 58~
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IREE (EEHUEICUTVY 1994 FOKEFHEREMEZ Y TIH) 12X 22600

U 27 OEINTRO SR o720y, ks IciRY . e (HBHEE
FELT10ppm LLE) OV A7 PNEACHERE (FEEETEZESR L& L T<0.5ppm) I
AT 2947 (95%CT; 1.52~5.56) minr-o7- (B 104) .

Tl EAOMRIERE 146 44, xR 2284 (RV—772 L) ZHW-ZEIN
— Z DIEBFRAFZEIZ BT LD B O SRR R B B & 28 5V OVEE (0.16~1.23
mg/H) THEWG « BEIGRED U 2 78 (4 v Xt 1.7 (95%CL 0.9~3.2) . A
B L) DNEO LI, HAEERE & AERHE O A& FHERUE D B WAL (0.48~2.76 mg/
H) TIIEICh TR 278 (> X 2.0 (95%CL; 1.0~3.9) ) 23\8lg2 &
iz, Ward 5, dEfsfetE & iEetE D& HEEER 0.5 mg M HEN - EIGRIE O
U 2713 30%H (95%CL 1.0~1.8) + 2 LHE L= (B2 105) .

KEOF AR NEEOIEERE (5 794, 84 4) . X 321 4 &= HW\W =
N B_R—Z2 DIERRRBF RIS I\ T BME R AL 2 © O H B S OVl Al I R 5
BENZWVERIEWEE (3.8 mg/ HULFOREED) ICHRTHBEMEONAD Y RT3
Mg (5.7~8.83 mg/HLL FOEBEEED A~ XX 1.8 (95%CT; 0.8~3.8)
BEREY A7 IIAEEICHEMN (4 v XX 5.7~8.3 mg/H L FOEEEE T 1.7
(95%CI; 0.7~4.1) | 8.3 mg/H UL FHEEHEET 2.2 (95%CI; 0.9~5.7) , p=0.015)
L7z, BEMEHORANTDW TR, BEK, TR O G A 5 O iEls B
EWEECR T D, MAFNMEWERC T 54 v KRR b ENh-o T2, — ., 8EbK
IZOWTI, EeMEZE#E % 10 mg/L LA EE Tk ~DIREIIR] ., M OB ZE T A
2@ 20 FFEHOFERE (2.45 mg/L AKifi~4.32 mg/L ) oWiInd, EbH6
DR E SHEERMEIIZRED bR oT- (B 106) .

FT U F DK% AME ar— MR TIE BN 1,688 4. 4ot 1,812 4 % 6.3 438
BRL. B (DETHME 2194, Lt 634) DAAEY 27 2HE LR, &
OB K s B O EEER R EUE Y 0.01 (B2HH &) | 0.04, 0.09, 0.16,
0.35 mg/ H OFED FHEAA%T Y A 7 1345 1.0, 1.2 (95%CT; 0.78~1.86) . 1.2 (95%CI;
0.77~1.82) . 0.9 (95%CL 0.56~1.37) . 1.4 (95%CIL; 0.95~2.18) THEZ2
FEIIRRD bz o7= (B 107)

7427 KT 9985 4 DE Ik h ik 24 FERBIF L7 27— MFZE TG, ilfg
WL OEER R OB (BE 1 FEROBFIZONWTOA U Z Ea—D0bHEE, iH
Pt 77 mg/H . dAEEAYE 5.3 mg/H) W LA (B, EE - #55) OIEY
A7 (T 189 4l) L OHELRMEITED ol (B 108)

Winter 5%, & (NO Z) (X T BKFBA A NGB I R2VEEDTF 2 — T
2T I (BATHV V) BREDTELOEEEART T 407 (B U FHREY
72 L) OFEBE LRI 2 EFEA L. KNOs (2 mmol) OfEEA Y &4 L o5t
TN-=baVELT U OREEFTTAER, ENEBRICRE S DHEMAICE
FAN-=ha YENLT+ U OAERRN, HBEEZEILL -5 5 I3 EBRE L0
BD2{EThHoTctHEL TS (R 109)

FHEEAZTICBONCHOY e VEEZERICKRET 5 & BR~OB ML T X 2
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JLE VEED SN U EIR T O EREEENBAD T A Z ERRESHTWS
(M 110) .

b. FERIF 1) /NEE (NHL)

NHL & OFBIC >V Cik, Ward 525, NHL O3 156 4 (1983~1986 4F) |
KR 527 £kt & LTk E (277 AHM) OREFIRHRIFTE T, AFKE KD
b OYEEMEZEFE 4 me/L UL E (REFRHE & L C 18 mg/L) OfEE L NHL O3JE Y A
JIWZIEOFE (v A 2.0 (95%CL 1.1~3.6) ) N LNz EWELTWD
(M 111) .

NHL D EF# (1998~2000 ) 181 44, % 142 4 % W2 KE (7 A A T N)
DN AR— 2 DRERFI RBFIE Tl BCBK TR O RSERIE O IR EE DS m B (2
PR E L T2.90mg/LLLT) # L < I3 FEHRE 5 mg/L UL EOREEEEIZ 10 4F
DL EMOKRETE S RECEB W T NHL & OFBIEERD Snd (4 i34 1.2
(95%CIL 0.6~2.2) . 1.4 (95%CL 0.7~2.9) ) . BEND OMBEERE (7
A FUINDAMNZT b a A MM EEETREH 4 MO BE L OSRRIZOWTHEE) 1X
NHL U 27 L#fiOFEENE O b7 (170 mg/ B UL EOEBEREED 4~ XL 0.54
(95%CIL; 0.34~0.86) ) 78, BFEND OIMEEEEIEREIZ NHL © U 2 7 #8n &
FABI L7z (1.21 mg/H LA BHEEREO A~ X 8.1 (95%CL 1.7~5.5) ) , =D
Z Db Ward 613, AFEAGEK T OEEEMEZE R OFELRE (FFI2 3 mg/L LA F)
X, NHL U 27 LB L o7c&fmL Tnd (Bl 112) . 70, KEIx
VA2 INTHAN B NHL B3 73 4 XFIR 147 4 % 3800 F g S vz A ~_— 2D
JEBFRAFZE ClE, 8BRS O OEERIE R B (R ik oA oK IEK O FeEkH
HHEE, s HEREO P IS 2.4 mg/L) & NHL & OFHBNIFED Hieho Tz (&
FRO113) , fih, BEEAN L7omymets, WREetE, = b Y7 2 O BFERZEICHS
WO, HEEIREE B L NHL RAEMEEICIEOMHBNEED HIv: (BIEY o SEe: A
MR & OB/ L) Z &2, FA YO ANLR—ZDREFIRIBIFIE CHE SN T
W5 (R 114)

c. NEBRUHERIES

IR DR OIgEE & 1 &6 Ot R IR E O A BT -2V T O K [E O JE B f Bl
Tl RER OMEERE S M AN B R EL (IR B E L W E O AKEK IR
FEIZOWTHIERZ O CHIE) ICXL 5 78 OMIEERAE Y A 71X 1.1 (95%CI;
0.7~2.0) . REHOHFAKERIZ LDV X7 IZOW T3 2 Hilsk & 84 5
HlENnH Y, —EMERR»o (B 115)

PRCRIEDE L2 SN2 18 LA T D1 £ 6 OFEE 300 4. xR 574 A2\
TEREENLOMEEE, WAEEERE (77— MEIEIC LV HEE) &R RE
B A7 EOMBITERED ONRPoT2E DA AT )VOWRE (BR 116) | JF3E
PERMIE S & 2 S 7z 20 LA FO7- £ 1 (540 44) OREEL, *FH 801 4 128\ T,
NaNOg Z{R7FHE L THWEZRN D ORISR T 2 SasERE — B EXE R
EWINCEDFELOMIELREY A7 B8N (p<0.005, BF3EH 5 ORYERIEE
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B E ORI oNT) Z &b, KNTER SN N-= ha V{bEW~D
AR O & 1 &b OMIEEIE & O RE Sz & T 5 KEOHE (&
117 Endb 5,

FRBIEDO R AN A AN B 130 4, *tHR 319 ZIZOWTOXKE (7T A HM)
ZBT DAL= DIER BAFZE T, A HAKGE K OREERIEZE ZE D 20 4R O
PIRE (2.38mg/L UL F A2 HELE L, HERIE 4.32 mg/L UL EX3 s HED 3
BE) L RIBEE & OMBINIERD o7z (v XEiE 1.2 (95%CT5 0.6~2.3)
~1.4 (95%CL 0.7~2.7) ) . £7=. 5mg/L & 5\ % 10 mg/L DL b D rlieM: % 3
Za e N KEAKICIRE SN HIC O T HMRBIE & oMBIERO b
(F v X% 1.1 (95%CI 0.5~2.2) ~1.8 (95%CI; 0.8~4.1) ) . BEMHD
ANEEERIEEE L OB LR O b o= (B 118) |

A XV AT, KK 2 TTABREDOKEMISE SN TV D 148 O HUIRIZ I T
FHFREIREE (1990~1995 ) EFENAME (1975~1994 ) DAHEIZFH~7- 4
ey MMM OV RE AR SR D3 O FE AR A3 i A YRR FE O ik C i < . R R Y
wEEWER (B 30 mg/L) OIRWER (2.4 mg/L) 2k %Y 22713 1.2
(95%CI; 1.1~1.3) Th -7z (&H96) .

d. BEltiE. RIiLiRE

AT ZITRBNT, HEEERE (BEL2 N LZBERIC S VW TTREORET
VA — PRERE R BN ERERET — X N— A BHEE, BOBIK AN LR
kOWTi%A@EETéﬂﬁﬁﬁ@ﬂﬁu*%TmLTW5%ﬁ@“*X74
VTR BEE L, 5 RS T ) EEEDUE & OFERE A 9.3 B L TN
:$~hﬁ%ﬁ%é(EWS%%\ﬂ%4ﬁu%)o%%ﬁ%@%ﬁ%ﬁ@%%
BRI 2 fcd H ERE OB R A B E o lid g3, fckbk k12 1.06 (% 95%Cl;
0.81~1.31, 0.82~1.37) . BFELHEIKEEFH LBREIZ OV T 1.09 (95%CT;
0.84~1.42) THEFE & ODMHEAITFRD N2 hroTz (B 119)

1999~2003 4E (M THEL L7z 513 44 K ONRIR A= 5l 25 B % AL CoE 1
L 7= R OX % VN 72 B9 T o MR BARFZE Tk, mYBaME 22 32 O B8 Bt
(0.18 mg/L LL'F) (2~ HEEEdE (0.19~0.45 mg/L, 0.48~2.86 mg/L)
DOREBCREIET A~ A HIE4 1.76 (95%CL 1.28~2.42) . 1.96 (95%CL; 1.41~2.72)
THY ., BEIKEI LI idlstEnRgE & P 12 & D38 CIIZIE OB RO H i
7= (&R 120) .

ARA D 258 FVRIR TN, BISZAESE C 3R & fORK iR O i e IR B 2 Fhik
U 7= HUsAE BEAFZE C, fHERME OB ILE N Z U ME ERIN AR O TN EIM L, 50
mg/L %8 % D AHERYE & & TR 28 EL L CW D EMIC B T 5 | s IR D
D IRWNE T 6 2 BISEARE DA% Y A2 713 1.9 (95%CL; 1.20~2.88) THhH - 7=
(ZH 90) , ZDOHFZEIZHOWT, JECFA 1%, AR FORIIENR SN TWED M
EIYMRHELTWS (B9 |
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e. EHIE. THRERE

B O B (1986~1989 4F) 201 44, xR 1,244 41 (hEBERYE I EME A
THNIEOAGEKREFEH L TWDEM) & HW7KkETO N L — R DFE %}
FZEIZIB VT, A HAKGEK O EEEEIRE OF-HE (10 4F2L E) 235 mg/L LA Lo
TALBEO B M RIE U A 7 13N (> X 1.08 (95%CI 0.66~1.60) ) |
EEAHE IR & OMBNIFEO bz o= (B 121)

TEBIR ISR & OB Z TR _T2 T A OIEFIRIFZE TIX. B R B THAOR
FENDOHMEEEE, =t Y7 I OBRE FEHREEY A7 IZEOMHEBENRED
S (E A ER IR RO A v XX ERHE 2.0 (95%CT; 1.0~4.0, p<0.05) |
=t Y7 I238.0 (95%CI; 1.4~6.4, p=0.01) ) . MTHOERLFHENLAY A
RN EFRE L7228, e A ABIETIHMBENRD S nro7- (B 122)
JECFA |3 Z OBFZEIC OV T, FE3A U 2 7 B3N TR & F 10 5 difgleth . 15
., TRV TUANIERTLZON, ZNOEMTH T EIZRE 0N RO LR
WeELTws (2R 10)

772D 753 OMX THECEIK T ORERIERE (21.4 mg/L LT, 93%I1%
9.7mg/Li LL'F) L UBRERDO N AT OFERE 2T 7 /55, HHBEITRE D b v h
~>7= (=25, 87) .

f. FFigsz

JFlgE (2 DWW TIE, & A O B M OWTFlE 23 22 W s C 81T 52 BFE) 6 O YR
W, AR, = hr Y U AF AT I (NDMA) SEEIRE D Mb o g b~ T
Mo To b OFEWTIFZE (00 123) b 5,

g. FEMNAE

KET 10 FLLER CKZER LT TV 5D 55~69 mokit 21,997 4 (N
16,541 24T HKZ | FR D ITRAER O H TR ZEBE) 2 551, R ERE (6
FatEzEsR & LT 0.36, 1.0, 2.4 mg/L, fifft1 4 & LT 1.6, 4.5, 11 mg/L f84)
ERNBAE (BABGERT —XITHS L, 2ET 3,150 4) & OARBIZ 7=k R,
NHL, B, 27 /2 —~, &5 - - Bl - P - Bl A L o—& LI-fEE
IERD BN Mo T8, JEDE « BPERE ST EOMENS., +5 - EIE & XA O
RO b (B8 124) . JECFA X, ZOBFSEICOWT, HEMBIBIRFE
HOHNT, MOBERIIELLEEOFREENHLE LTS (BRI

AL L L Cix, REICE T 2 ROHME 557 0N, BERR H o diaEie 1
A UBREN 10 mg/L 22 CWTUERRH L e bEatRIChiEME E =Y
T2 UMEWE | CYBARIEIR AT o ToRE R I ABEDIE DN ARG IREEIC R
T 55% - 7= L DHENH D (B8 125) . JECFA 1%, Z OHFEILEHTF
PRI X AHEHELE L CWVRWEDRIEN B Y | XTIREEDIE D AR DHFFEH
FHICRES B L TWD Z & HEEEA 4 & OFMEENEDLIL D BEENITA
HETHLHBAILTEHIML WD Z EENL, MRPELWLE LTS (2R 10)
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@DF DD
a. DIMERKEE

DML SR~ DB Z OB K O AR IR & RS 285061k, —H L7
FERIIE LTV (BHR25) A3, MLEHIN & fROBIK 2/ U 7= i etaig & & o
M Z R L72e b 55 2 &5 Ward H (BHR 82) ORI ST\ 5,
B, 174 (B 154, Lt 24) OEFART T 4 72T Thn - &
Ak —EHEM 7 v A4 — " —3R T, NaNOs (0.1 mmol/kg {K&E/H) Z#ML
TEREAEIR (3 AR U7-#BRE ORGES I L OV L~ 7 & R EEEE &
BB Teh, YRR E &L CERES A BT o 72 2 & i ST
% (& 126)

b. BIB~DEE

B A~DEBIZHOWTIE, HE LTS 0.5 mgkg KE/H D NaNO2 % 9
HREHERLL7-E FTRP~D 17T-8E Faf A7nA R, 17-7 bAT A ROHE
MWW L, BIEAT a4 RERDOBD P RB I EngEINTHSE (&
MR 127)

c. FIRAREE

W EAZHCRK O REERE I X 2 FURBRIERS A o, FRIREO K& S &
ORE - FOSBEFBNARE ST\ (1, 128~130) .

fEHANRT 7 47 (18~357%) #I/ ARE (104) & XHHREE (10 44) 125317,
A 121X 15 mg/kg (AHE D NaNOs 2, & IZIFKDO A% 28 HREFER=E, KR
HRFSRE~ DB 2 TR 5 AR A LIELMERBR N SE i S v (3 v, MEsE D
ROVEEZRERAT G RBRIE PELR) . FRRO 1810 BuAA &, FURIRA T
> (T3, VX=X U I—KFr=r (¢rT31) . T4, TSH) I REIZHEE T
RO HAVT, IHEREIRERIC L 2 HIRIR~DOREIIZE O e o 72 (B 81),
—Ji, & MIBT A HEBEOH R IRERICOWTIX, BT o3a vRn+457%
Gra X8V s SRE IR 3 U B RZIEDFET DA ITITROVEEE RIET (S
M128, 129) & L7=lE L H D, HITTIEL, Tajtakova HDOFE (10~13 %)
EXGEE LT ) — 28T DRETFE T H 7 7K O RS R HE IR B 3 i\ Hit I

(51~274 mg/L) OF#E (324 4 T MK ZEHRITE 7-D1F 315 £4) XV HiE (2
mg/L LAF) OFE (168 A MK EZHINTE /201X 109 44) 1T~ THARRD
{RFE, 1 TSH 2% 4 mU/L UL EOSEE, HURIEA~LV A % o 2 — B HuR G O 5L
E (MO T4 RE, TSREIFAEERL) ZENMEINTWD (B
131) ,

Gatseva H72%, ZNH U 7 OHF RGN L 2K HHE 25210 TWD 208, T
72 b . ACBK RS EEEEIR FE DS m VR (BFZEIREIE 75 mg/L, 28 4 D F2)1E 76.5
mg/L) & AHEREITIRER STV WA (WFFERFIE 8 mg/L., 23 4E[H D F-#4)1% 10.7

L Ty OAEMER,
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mg/L) OFHE (T~14 1%, WBEERE 156 4. FERERE 163 4) ([ZHOWT, JRHP D3I
?%%E\Eﬁﬁﬁm%éﬁg%ﬁmtﬁ% ﬁﬁaif&f’ﬁﬁ TR 5
N 7= H, FURIRIE SRR IR RIS B\ TR BRI LA & yﬂok

(M HE 13.5% ., FEMRERHE 4.9%, /wut&m4«%%CLLmB~1mn)>(§
H132), £72.[F U Gatseva & 25 fEK qjﬂﬁﬁ?i/ﬁ?&%fhﬁﬁb\ (WF2ERFIE 93 mg/L.
23 M DOEH)E 89.7 mg/L) BIDA & fllRtE C é%vmnﬁbW1Lﬁ‘t%U%
WRAME J ORIz W T, [RBES %h%«@%@%ﬁﬁbto%@%% [EgiE
DOIERZM (26 4) ORI U RRENIERERE (22 £4) | wmfﬁ<\$ﬁ
PRAEZEAEAEE (34.6%, 4~ At 5.294 (95%CL 1.003~27.939) ) BNAEICE
Mole, FTH (83~6 %) TiL, BERE (50 4) DR I U RIRENIEGREER
B (49 4) ITHA_TIRL (p<0.001)  FARBRIESS A (28.0%, A > Xt 2.333
(95%CI; 0.8491~6.412) ) HIFFEERE (14.3%) LV EWHOD, AEEITRE
OO oT (B 133)

BOEAR AT =7 CERMES Iz, IRPEEBERE (SFOFHIX 53.1 mg/l) 23
B b (75 /8= F A VfE 69.0 mg/L i) & IEH D bR ORG-S K
X S & LB ZE Tk, AR O EREICAE B AEITRD S, FRRIRED
%&j@”i%355%\34w%<jy0QMi1ﬂla%%CL086wLnD) THE
EIRO LN o2 (B 134)

d. #&PR¥m

FEH O TRPERFIZ OV TIE, W< D0 ORI IE TIRAESR & FOBK O i
WRHE e L E@W%#m@%mt_k@Wmd%@ il (ZH82) THESNT
WD, il A U T T DAV A ZE TIREICRRK T O il A ZL‘/?&'%VtF‘ﬂ%fﬁ
(28.9 mg/L LI'F) & T RUERIFOFART Y 27 (Bl BURERAE & Fige) 13T
THOMEAPRBD LN ERW|ESNTND (B 135) . itﬂmﬁﬁf_o
WT, @i BHE LR b b CILE O HAERE & OISR O3 B 4 Ligt L 72
R, BETHEIZE 2T LOWE (2 136) 13 d D,

e. 4hE - HESMH

AR - FEAETEMEIC OV I, RE RIBE R T 517 86 OREBL 538 4, xtH# 539
KAIEIRRT% DOKEAK, BEERICOWTA v 2 Ea— L7 kEHIZBIT A A0
—xmﬁ%ﬁ%ﬁﬁﬁ\wn@LuL@%@4ﬁyﬁﬁiﬁMF@)xﬁ%mk
MEIRED bz (B 137) , ZOMIZH W< OO ZEICEB W T, BBk %
I L7 iR o B U i5$mwgﬁ@%fﬁﬁ@)X?ﬁm#mbgﬂﬁﬂ
AGEFEME (BIRWEE, SEPE. HPE. TENEEIELESE) &ACEKD S OHEEEE
BOFHBIZOWTII—EB LRI G LN T RN &N, Ward I X 51F
IZEHENTWS (B 82) , T TIX, A—AMT7 U T D 16,229 £ DL HIC
K3 D REBIF RIS BT OBK R O RS ERE IR FE S AR RE (0.125~0.350 mg/L)
HDWTEWEE (>0.350 mg/L) O RTHAM A A B DS ERE IR FE O RO R b
RTCEN- T2 (WHIEA » XHiE 1.23 (95%CL 1.03~1.52) & 5 WM 1.47 (95%Cl;
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1.20~1.79)) & OE (ZPE 138) 23 & D fth B K HF O AR E R E (40~60 mg/L)
DNFLEN W ZRSRBEIEERE DI A B BT S etk 2 fafi L = (M 139)
BnNH D,

2. EMEHEEFOEM (5 39, 40)
(1) EEAILABRTHRE (IARC) (SE12)
TN—"7"2A: & MR LTRERLEIEBBAMELD D,
BA TP OHEMERE DTN AN OV TIL, B F TOFHMIRERN TH 5, B
oD RS AR 1 e R AR AR R HE N & FRRE T D,
B 5L ORYERE DI AMEIZOWTIL, B FTOFMUIR 5 Th 5,
BB K TP ORYBRYE DN AMEICHOWTIE, & b TOFHUIAR 45 TH 5,
TREERIR & 7 2 B D WIET 2 R EDMAEDLRIZ L DN AMEIC OV T,
EERENW) T IRl H 5,
TR AR 2 7V H R DI ANMEIZ OWTIE, FEBREN CRREM R ZHLN H 5.,
IR DN AMEIZ DWW TIE, EREY COFELIIA+ 5 Th D,

(2) FAO/WHO &R EMAMYMEMZRZE (JECFA)
OEiE (SR’ 71. 9)

JECFA IZ, 7 v hoRWEERR (2] 42) TH 72 NOEL 370 mg/kg 1A
H/H (BERA Ao & L) IS8R 100 2@ L., — HERAFAERE (ADD %
0~3.7 mg/kg AHE/H (FEfEA A & LT) LHEM L,

FESIT., I L AFEMIZ T, in vivo CHLEERIEIC AT AR TH 5

EhERm LTz, 8559 MEE S (2002 4) 2B\ T, HiflEEA 4> @ ADI i 0~0.07
mg/kg R/ HIZFRE S, EAERHTIIZ OV TOH LW T — & [XREERIEIZ DUV T L
AICERE SV ADI Z RELSEETHIRIE G2 o Tclcd, ZERIZ. B
44 [A124 (1995 42) IZB W T T v b E#E ﬁ%@NomﬂmmmﬂgWQEHm
e U oA E LTC) IR 100 2 H LT @ L7 ADI 0~5 mg/kg K/
H (NaNOs & L7T) . 0~3.7 mg/kg {AE/H (A 4> & L) ZMFEFT 52
L7,

QmHHELIE (B8 10)

JECFA X, 7 v M & Wiz 2 FEH OB TO L~ 2253 < NOEL 6.7
mg/kg (KE/H (IR A A & L) IZL 2455 100 ## M L, ADI % 0~0.07
mg/kg KE/H (HHERA 4 &L T) &Lz, ZOADIIE. 3 AL TOAR
ST E RV WA AN

9 44 [HI2A (1995 4F) 1BV TiE, NOEL 6.7 mg/kg (KHE/H KX T ~ b & H
V72 90 A M EMERER T ORIE RE IR OIEKIZE-S< NOEL 5.4 mg/kg (K H/
H (A A & L0) 1224550100 Z#H L. ADI % 0~0.06 mg/kg (K&
/[H (gl A A4 2 1L T) & L7, LL., BIEDOIZ < b2 BRiEinEo/)N
R EENCKRT DA RIAS 2 KL TRV, B ~OEENEmEER &5
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ZHRNETIE VWL E B9 HERS (2002 4F) Tidkm L. 2O NOEL Z#8 A L
o T,

FAEAYE X, MetHb IMAE% 5] Z 42 2 9725, ZAUTHEBEIEGZITE 2 2 "TRErER
HHTZD, ﬁﬁ%@zfﬁ L“JD"CQ@@QE}B%E% XET HONRHY)TH D & Ebi
%, L L, REBITBWTLEa—TE 7 — X I EICEYZFME %#6%®
ThY, é’fﬁ@%ﬁgﬁﬁiff RETHIZITWY Thholz, BERIT. %O
IR W CHLERE O 2MEF IOV T L B a—3 & ThHhD L #E LT,

(3) WHO BR$KKEBEHA RS54 D RUIBHXE (S8 1. 4, 5, 6)

B DA N T A T, EEREE SN -3 (e ) @ MetHb e
2D &, 50 mg/L & Shiz, 7272 L., BAEMIZ L DTG L Z I > HBE o
JRYYMEIX Y A7 B IS 5720, #EWTHYO R CRERKTRITIUL
AN SVANAN

FAYERIE DT A KT A A, BRI L X, ALse (EF)’%MT
0.4 mg/kg {RKE/H A5 200 mg/kg R/ H % % 5 # 58 T MetHb MLJENFED
NiZ b, /MED 0.4 mglkg (AHE/RICHKS X, (KHE 5 kg, HUKkE 0.75L
ZIE LT, 3mg/l GfkblE<) LHEHINT,

BB K H D FE R T M OV RS R R I IR R S VD FTREMEDS B D 728 SW'E
DHA RTA4 M (GV) IZHT2E (C) OUOFIE 1 ZBIR2NE IS
xThoD,

& MIREE 6 L Cid, JECFA M3 alfetE o ADI 0~3.7 mg/kg (AE/H . dEAYERHE
@ ADI 0~0.07 mg/kg KE/HZERELTW5 (BRI, 10) . flfgE® ADI 0
~3.7 mg/kg RE/H X, HERMEHAEEE ORI T A2BEMOEEEBET 5
L. BEFDOURTEFHMHICHWDIZITEY TRWEE X T,

(4) KERIEHFRET (US EPA)

Integrated Risk Informatlon System (IRIS) (SE 11)

EPAIRIS TiZL. b5 E OFHi# . TDI ([N T 2K 0= E (B0 RfD)
E L TEMIERNAMEDOEREZRME L TWD, F72. b9 —FH T, BRAEE|IZS
WTC, BBAMESFICONWTOFEREZEZM L, LEIZEU T, BOBEICELD Y R
TIZOWNWTOEHRERME L T 5D,
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@ #0ORD
a. fHERME=xR  (EPA/IRIS, 1991 (BE11) )

i S G & AMESE  EIERER ZRAE
2% (UF) (MF) (RfD)
MetHb ML O #HAREEIELR NOAEL: MieMEZE# 10 mg/L 1 1 1.6 mg/kg
(MetHb L /L 10%#8  (#HEE: 1.6 mg/kg (K&E/H) * R/ H
iF)
(FHRA AR L7 LOAEL: msf#tE%E5 11~20 mg/L
0~3 /A nsLlR) (B 1.8~3.2 me/kg (KEH/H)

b MESEIRA (B 77, 140)

* REEAHE 4.4 mg ASREEATEEH 1 me/L YT & L THRE,

** (KE 4 kg OHLROFHHAE N L-fkkE% 064 L/A & L, 10 mg/LX0.64 L/H 4 kg = 1.6 mg/kg {A5/
H

e R MEORbEV e MEER (AL CTOEERKEDO NOAEL THHZ b 1

b. EAHER4EZ=ESR (EPA/IRIS, 1997 (BZE11) )

w4 (Critical Effect) & TiEZE EBERE ZRAE
2% (UF) (MF) (RfD)
MetHb IfiLfif NOEL: #EK i 10 ppm 1 10 = 1 X 101
(FARFLZ BRI BR L (AR 1.0 mg/kg RE/H) * mg/kg (K
7o) /A
(ZHTT) LOAEL: #REHAKHIRE 11~20
ppm

* KE10kg DT ELOHKEEL 1L/HE LT, 10 mg/LX11L/H/10 kg = 1.0 mg/kg KT/ H

s MEoEWE MEF (FLIR) ~oEEREEEE (MetHb MfiE) © NOEL Thd Z &, RHIFREZEDOT
—H#ThdHI Lo UF IXAER.

AR B RO BEIZ DV T 10

@ HMAMK
T—X7xL

(5) EAXEICHEITHKEREDRE LOBEOFHE (58], 2)

JECFA %, 1995 &2, WMHERHEICEI L CTT v b & W= 13 B ook 5
B C O IR B BRI Ok 2 AR LI L 7= NOEL : 5.4 mg NOgo/kg (KE/H &, T
v &AW 2 AERD O $E G- ER T o UE & Ol O FLRk a0 28 b 2 R L7
NOEL : 6.7 mg NOo/kg {AH/H % JiZ, RNHEFELREL 100 (FEREIZE K OFENZE) 2056
ADI % 0.06 mg NOy/kg {AH/H &% E LT,

WHO 1. 1998 ZE DRI T, FLEhIED MetHb IE (AMEEE) (BB 7T O=
DITHEIEA & OBUFOFEEHE 50 mg/L OHEFFIZ DWW THER L7z, MRSV
TIZ.JECFA TEE LI-FMHT — 2123 ADI 28 L BBk D& 5% % 10%
L. KE60 kg DA 1 H 2 LEkTe LET D &, BEEE A 42 OfFR#HETX 0.2
mg/L & L7z,
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B EICRB T 2 KERED BE L OO TIX, JECFA O WHO (255
= HERMEERICEI LTI, Walton (1951) # % L 124h1E D MetHb IfiLfE DB Ik
OBLES 10 mg/L LT (B H#R L L) & Lz, £/, WmitsERIcH
LCiE, WD TIRWIBETH Y | SR L RFHCRIET S Z ENARETH D
Z b MR ESR L B E RO EEIEIC OV T 10 mg/L & L, ADI 0.06
mg NOo/kg (AH/H 7> 5 3l 0.05 mg/L (1 A 2 L /K#EH., AHE 50kg. &5
#10%) & L,

=39 WHOZFICKDIHERMEEZRD ') XV 5
AR AL NOAEL RHeFARE  FHlfE
JECFA Z v NEHIEIERAR NOEL &Rk ADI
(2002) A X E R 500 100 0~3.7
mg/kg & mg/kg (RH/H
H/H (fHlEA A &
L)
0~5
mg/kg R/ H
Ve al WA
LLE1LTQ)
WHO/DWGL A8 sheshE (8 ) 50 mg/L TA K74 E
4 hR @ MetHb ffiE (ZH 1) (hHEE A A 50 mg/L
(2011) »ELTO) (fHleA A &
L)
EPA/IRIS MetHb 1L & 0> 4] 1) B BR fiE 1R 1.6 1 #10 RfD
(1991) (MetHb L ~L 10% 1) mg/kg & (=MD K 1.6
GHRILZEE L= 0~3 2 H H/H Lk i mg/kg KE/H
fgLIR) £H (LK) (EfetEER L
(B 77, 140) TOEER L)
27 NOAEL
ThonHrZ &n
5)
R L ] o MetHb IiLfE 10 — ALY
VSTV mg/L 10
(2003)
mg/L
(hEatEZEsR L
L)
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F=40 WHOZFICKHHEHEBHERFRD) XU 5
AR NOAEL ENELR A
(mg/kg (RHE/H) (mg/kg KT/ H)
JECFA F v hEMHWE 2 E£HoO#RE NOEL TR ADI
(2002) TOL~DFE 6.7 100 0~0.07
(ZH9) (A f A A (AR A A
»EL0) LL0)
WHO/DWGL gz LOAEL TART7A fE
%4 i A (e F) @ MetHb IS 0.4 3 mg/L
(2011) (W) (Mg e A1 A (HEAEfR A A
L) LL0)
EPA/IRIS MetHb IfiLfiE NOEL 1 &1 RfD
(1997) (RSP 2B eI ERL L= 0 1.0 0.1
o) (ckebk s EEARER
(B TT) 10 ppm) 10
LOAEL
(BoRRK e e
11~12
ppm)
JEAE A JECFA Ic#3%
VSTEVS ADI
(2003)
0.06
(HEfgER A A
LL0)
3. BHERR

W21 D AGEREFHZ I 1T 5 HFE AR 28 8 K OV AN A RE %2 58 D /KB K DR HH
Wi (F41) 6, FHERRIZEB T D REMERNTH DL & FKIZEBWTIE,
AEVEKEILYEM (10 mg/L) D100% @ EFT N 14T > 723, 1T & A EN
20%LL T (4,308/5,230) TohH o7, £7o, HKIZEBWTIL, [AERIZ80% I 100%
PUF OB 16EFT S - 7223, 13 & A ED20%LL T (4,453/5,626) TH -7z,

W2 1A FEAKE R R F6 1T 2 dANFR AR 42 8 (D /KIE K DR HDIR L (F842) 10 5 |
FARE LRI BT DM ER TH L & | JFRKIZEW T, KEEH HEEE (0.05
mg/L ; BE) D100% BB EFTA4TE T > 7228, 1L A EDR10%LL T

(1,356/1,669) T -o7-, £7-. HAKIZBWTIL, FEEIZ80%EIEI0%LL T D
TR LE T H > T208, 1 FE A EN10%LLT (2,073/2,105) Th -7,
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=4 HBEZRZIRUVHHEEBREZER KEKTOBRHEIKRE (S 141)
o FEYEE I k3 B FEEE U A 3%
K 5% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80%
% e 5% | i | i | HiE | e | e | R | W | i | i | 100%
KPR | PIF | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% |100% | #i&
JE Hh
;k‘ il %( UF | UF | UF | LF | BLF | AR | BUF | BLF | BAF
D ~0.50/~1.00|~2.00|~3.00{~4.00|~5.00|~6.00| ~7.00|~8.00 10Noo 10;()1
| mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L :
mg/L | mg/L
AR 5,230/ 2,180/1,130| 998| 409| 198 133 68 43 32 31 14
Zei/k | 1,041 512 268| 200 38 12 6 3 0 0
Jﬁ%k% i 279 164 79 28 5 1 2 0 0 0
MRk | 3,047 1,081 631 638| 317| 153| 106 51 36 27 28 11
Z Dfth 826/ 421/ 150| 153 49 26 19 14 5 5 3 3
ESNEN 5,626| 1,947/1,404(1,202| 547| 257 123 74 42 15 15 0
%iﬁm 1,024 429 315| 217 43 11 6 2 0 0 1 0
%%yk% il 278 146 81 44 3 4 0 0 0 0 0 0
Mk | 3,008 796 700 719| 357| 205 95 65 40 15 14 0
Ol | 1,308 569 307| 220| 144 37 22 7 2 0 0 0
(CERk 21 EERERR)
x42 HHEHBEZEZE KEKTOBRERKRE (BB 141)
o FEVEE X 5 BEEU A &
X 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
o e 10% | i | &l | &l | | | E | B | Bl | Bl [ 100%
| IR e | B 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% |100% | i
;k‘ i3] iéc UF | UF | UUF | LLF | BLF | AR | AR | BLF | BLF
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 10.051
D
1) 0.005 | 0.010 | 0.015 | 0.020 | 0.025 | 0.030 | 0.035 | 0.040 | 0.045 [ 0.050 | ~
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
AR 1,669 1,356/ 102 38 43 28 20 9 11 6 9 47
ESQUIVS 488 291 57| 24| 26 22| 16 7 9 4 5| 27
Jﬁ%k% S i 164 1060 20 7 12 3 4 2 1 1 1 7
H K 813 768 19 6 3 3 0 0 1 1 2 10
Z D, 204 191 6 1 2 0 0 0 0 0 1 3
SN 2,105/ 2,073 19 4 7 0 1 0 0 1 0 0
SR K 490, 479 5 1 3 0 1 0 0 1 0 0
%%7k% S i 146/ 144 1 0 1 0 0 0 0 0 0 0
/K | 1,001 985 12 2 2 0 0 0 0 0 0 0
Z D 426 458 1 1 1 0 0 0 0 0 0 0
(ERk 21 EEREHZR)
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I. BRfEEEEsTb

THEEA A > K ORI A A4 NI EARBH KD A A TH Y, ERMERO A2 H -
TW5, HRKT 2 CICHEET DA 4%, SMRck v —5ae o bR
IR W TCHIERTEA A 2B S v D, IEEA 403, M+ < Hb & i LT
MetHb %42 U, MetHb MIEDREK & 725, S A OMEASIEEILE CRMIZE £
N7 IVEEKISLTN-= ha e EE LB Z ERNmb TN D,

v b, FRICHSIRIZBW T, BK 29 L7 HER YRR EZ & MetHb IfiLfiE & RS
NEEINTEBY ., F72, 8ICBWTHLRFEICEL D MetHb EE FHNBIE SN
TW5, F£72, B MZBWT, MHBEOREIC X 200 RCEI B ~DOFE FEjR
i & OB, R OEIRT OBRFRIC L D ATEA~ORBERL T L b O AR R DR
I, S L OBE A IRIE U7 E e 6 5, BN SEER ClIm iR Oty R YR
FeHAZ KD HRAR, BIE., DI~ ORERHRE STV 5,

FEBAMEIZBEI LT, TARC 1%, BRI N ONEAEERE 2 & MZk L T2 6 < BR
IED S DWE (7 V—7" 2A) 123 L, THERHEIZ DWW T TECBI K O g BRI O 36
DAMEIZDONTIX, & N TOFELUFIA+5TH D & L, HIEBEIZOWT [/
h O ARYERIE D RN AMEIZ DN T, B F TOFHUIREN TH D] & LTV 5D,

W& AT RNAMERBRTIX, T v b OB OIRETE 5 THIE 2 AR
OBV, T v b~OFAERE OOKE G- CHiE OIERERFRD HILTWH 23, il
ELEBIEICZ L, ENEN—HEDADRBR TT —4 N+ TR\ &, B b
NOIMEMEIZZ LW L LIRS D Z %G SRIOFHMEDORSR LT 5 2 L i
R HMr L7z, BOKREGEOLE, FFICIREEES CIXERLZIHME O %
BARMTE TWARWVWRREEZ T L T A AEENE V., £7-. REAENK
WRBR KRN 2 <, WA IR ALETH D Z L, AR OREN AN Z
ERMICEHET 51213, B MADOIERKLIE L Z 2 HT-,

£/, BEEERBROM RS, WMEREIITERIC L > THERIE L 2 5865
PEIZ W EZ 2 Hib, dabERE L i vitro FRER I\ TE TR BoYu R
B 2T A0, invivo RERICBWTCIXaMTH D Z LD, invitro FRER TR
Sz BIEREENERN TRET 2 e RV L E 2 5D,

ERRDOZ &0 D MEERMEZESR K O IEZERIC OV T, ERDAREICHESE
TDI Z#H T 5 Z LMW TH L LB b,

1. MEHEMER

ERE (20 ppm LL ) OfEEEMEERZ G K TR L7 A TH A BRI LI T
X MetHb ILAENAE U 2D 2 &3 STV D08, ilAMEZEZ O YRS 10 ppm LA T
THIIZIIT D MetHb MAEFRIEDHE T2 ENEM SN TS, LR -T
MetHb MLJE 2 542 & L 7= fsfeth %32 NOAEL (% 10 ppm (10 mg/L) &£& 25 Z
EINTX D,

F7-. HND pH 7 5 LLEZ EHENAEBT AIRE/R 7=, HILENO pH 23—
(ZEWFLEN IR (RFIZ 0~3 > A ilin) 23R I K 2 8 ERE 0 RS HERTH 5,
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FRROZENS, 20RO N TH WAL EEZ ) 8656 mL/H2, 2 A RDIKEZ
)BTk ERE LT D E, 2D NOAEL IE 1.5 mg/kg (AE/HICAHY T 5, 7255,
ZOfEIF. Ty RARA v ML CRbEZEOSWILRIZBNTHE L TWY
HZHDTHDHI-D, FEFGEEOBEBIRETH D,

PLEX 0, fEfeMEEE#EO TDI % 1.5 mg/kg (AE/H LR H LT-,

2. HHEHEHER

@ﬁﬁﬁai’ﬁ%@%@*@k%ﬁ@ RPN e FOEFIREIT RV, EREMIC
BWTIE, BIBEEDOEKR, MetHb OEINZENGRD HIL TV 5

Hﬁ%{fﬁb\NOAEL%&/T L7=DIZ—flHY . W e Wistar 7 & ]\ (HERE) (23T
HRNO:D13M kK GERBR TH D, WTNORER R R EERINEDOIE KA1
L LT, wami%m%%u64mwgwﬁﬁﬂ147m@g¢$ya<@%mr
EHFRLLT) Tholz, JECFAIZEIT HH9RZERS (20024) Tik, FAIBLE
DL DT NRIERIZ, MED/NS 72BNk 5 B RNEIS 2 R U, s
MIZREFRITZ LU S LT 528, B BB ERIR A IE R DI AR 13+ i &
NTWRNSEDOD, “OORLHHBRTHRGHIC L TRHOONTEELTHD Z
EMDEMERE L R S L,

B OB HSE . NOAEL [Tt & LT 1.47 mg/kg (RHE/H & fi]
Wr =7z,

Z ®O NOAEL I[Z AR HeFEARE 100 (FEZE 10, @A 10) @A L. Wit EE
DIEFE N AFMEICBI 5 TDI % 15 pglkg (AE/H (HAERMEZRE£Z LS LC) EHEEL
Teo 703, RHEFHAREUTE L TiE, B EEERIRE OIEKIZHRFE AT D b

L THY, L0 EMORERBRTHYT 220 LE#E T 5B 278D TV
RN Ens RILE T REBRICTEAMERERER A W2 2 SIS DB OfRE
i NN BT B

PLEX Y., iM% ROTDI% 15 pg /kgiSE/H 7% E L=,

E a7
TDI 1.5 mg/kgiA®E/H
(TDI & EMRHML) P A
(NOAEL /EfRHLpr 7)) FLIRIZH 1T 2 MetHbifjiE
(NOAEL) 1.5 mg/kg{KE/H
(e F212 50 WAL

2 MR A TIRILEWE ) % 7 SHY v 4 —BFBRE KT v 7
http://unit.aist.go.jp/riss/crm/exposurefactors/documents/factor/other_intake/intake_artificialmil
k.pdf

3 SRR 12 RS R R EIRAREE (EAEEE . Pk 18 45) (2O 0 4F 2~3 A RGO B IR
PR 5.88 kg, AT 5.53 kg DO FHE
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<BE>
FERN A EZEEL L2546, o165 mgkgKE/HZHWT, F5%%
10% & L. KES0 kgD AN1H H72 0 2 LECEK 2B L 72354 DO 133.75
mg/L&t 72 %,

oA e 2 3R
TDI 15 pg/kgikE/H

(TDI X EFRHL) 133 f AR B 55tk

(EhFi) A

€:ili) 133 i

(Bt 5-J71%) K G-

(NOAEL /EMRILTH) B BEERIRE DIEK

(NOAEL) 1.47 mg/kgiKE/H

(e F242 50 100 (FE7£10, fE{K#£10)
<HBE>

RN ATEERE L LA, ERRo15 ng/kglfE/HZHWT, 5% %
10% & L. RES0 kgD AN1H H720 2 LECEK 2 B L 72354 O I1X37.5 pg
IL&72 %,
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& 43 WERIEDEHRICE TS NOAEL F

% | 'RE- B FE T RARA Vb NOAEL LOAEL S
| R (mg/kg KT/ (mg/kg 1K/
Bt/ #E H) H)
| Z7vhb 4 AR | BRI EEOHEM, ik 3% KNOs
b. | Wistar 5 RN A ¥ H— R
10 DORTF I H# T4 P K&
O T3 EEDIKT, M
TSHEED LF. R~
O =y RPEEDO DT
72N (KNO3 3% 8EH)
| Z7vhb 6 R AT | MetHb IJEIC X A MK « | e KA & NaNOs
c. | F344 5. gD D 2L (824 mg | NOs-N ;412
HERE 10 NO;-N/kg A H/H) (5%) [Al
M7y b 6 7 HERKEE | T RS R o> 2% 0 P 2 b NaNOs-H
e | Wister 5 (U BRI Jrs Al B oD Cl
10 ~ HE) (220 mg NOs™N/L)
12
M7y b 30 IR | FRIRE &N (8.24 mg NaNO;
f. | Wistar 5 NOs-N/L)
It 9~10
| 74 5 i MR EH B | i iE T4 JRE KON T3 R KNO3
h. 5 DK T (&5 5 #HEE)
(KNOs 3%7EH)
% | ~7 R 18 7~ H IR | (RE R, BT ISty
a. | NMRI w5 (10.7 mg NOs-N/kg &
It 100 H/H)
% |7k 2 AR ETEE | 88 O R ] (Lehman | NOEL NaNO;
b. | M 20 | 5 % 1%-& L, JECFA % | NOs ;370 (1%)
5%-& LT 5) (NOs-N ; 82.4)
[J]
% |7 v b|2 FREIREEE | AEBD (6% ; 412 mg NaNO;
c. | F344 5. NOs-N/kg &E/H)
e E 50
| EE v | KNOs ; 143~ | AEREAZE L. IR | NOEL KNOs ; 30,000 | KNO3
b. | b 204 HEfRAK | &= M (1,130 mg | KNOs ; 10,000 | mg/L
it 3~6 | 5 NOs-N/kg {KH/H) mg/L (NOs-N ; 1,130)
(NOs-N; 507) | [W]
(W]
AVES 22 WOk | WEW) ClFlgO VT ) — ISt
c. 5. JIREART (FElsHE 250
mg/L)
Elevy IEiE 21~ 49 | REM T MetHb 5E (R | REEh 0N D WA A
d. | Mt 6~7 HIREERE G WA+ 3.4%EH) MetHD IfiLJE & 72 N
% & eSS
IR~ D
L [J]

i EEEEERER, 18 RV R O AR, A A - AR

[A] : 2. [W]: WHO, [J] : JECFA
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&4 BIERIEDOEHERICEH 1T 5 NOAEL ZF

% | 'RE- B FE = KiRA v b NOAEL LOAEL ik
| R (mg/kg KT/ (mg/kg A&
Bt/ #E H) #H/H)
|~z 14 FRESKE | Bk &) (70.0 mg NaNO:
i. | B6C3F: | &5 NOs-N/kg & H&/H)
HERE 10
| Z7vhb 6 AR K#E | JE1C. MetHb MJEIC K | S KMMNAE NaNOs
j. | F344 5. % Mg - Mg o .24k | NO2-N ; 50.7
HEHE 10 (50.7 mg NOs-N/kg | (0.25%) [Al
{KEE/H)
fi| 7 > b | 28~90 HIK | @l B K& ERCR A IR K KNO2
k. | Wistar K- (168 mg NO2-N/L)
I 5~10 | (B & KNO2
BEIL 2856 H
M. &5k
90 H M54
A 30 -
60 HRETH
Bx)
i 7 v |13 Bk | B B E EKOR IR K | NOEL KNO:2
1. | Wistar 5. (4.05 mg NO2-N/kg | NOs ; 5.4
HEHE 10 {KE/H) (NO2-N;1.47)[W]
|7 v b |13 HEEEOKE | BB R EERIRE IR, KNO:; 5 KNO2
m | Wistar 5. (KNO:2 ; 100 mg/L) (NO2-N;0.82) [A] NaNO2
HERE 10
|7y hb 14 WA | MetHb #90. B8l NaNO2
n. | F344/N | 5 % i Mg RE T (6.09
WERE 10 (70~71 H | mg NO2-N/kg (& &H/H)
( M M| BROKES  BR
15 ; BRER | KR B2 A
i B | DOT=®)
H o 7=
»)
B |~z 2 AERIAR KB | HE TR E B RGRIE R o NaNO:
e. | B6C3F: | 5 ) [N I QNI R
e 50 (33.5 mg NOs-N/kg
IKE/H)
% |7k 2 AERIARAKEE | i MeHb 5 FE 580 NaNOs
f. | F344/N | & (14.2 mg NOs-N/kg
HEE 50 IKE/H)
% |7 v b2 FERMKKE | KEBD (50.7 mg NaNOs
g. | F344 5. NO2-N/kg K E/H)
HERE 50
B |7y R 2 EMREE /| IREE& 5 HE CHTFlig D NaNO2
h. | F344 K BEH- P AW D %L B E
R & 5 (20.3 mg NO2-N/kg
5o {KE/R)
24,
ik ok #&
5. e
24
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% | Bkl | ABE T RARA Vb NOAEL LOAEL %5
5o R (mg/kg (KE/H) (mg/kg KEH
B KRt /H)
B |7y 2 FERIEKE | MetHb BE ES-. & | NOEL NaNO:
1. | 48 5 flEL U RERIZTE % | NaNO: ; 10
I RE X OPLEE (20.3 | NO2 5 6.7
mg NOz-N/kg /K5 /H) | (NO2-N ; 2.03)
(100 mg/L) [J]
% |7 b TR | Fi OV Fe T o SEN NaNO:
i |SD 5 FMEE S R TR A
£ (2.43 mg NO2-N/kg
i. {KEE/H)
o7y b 2 DA OKEE | B I R R e 22 NaNO:
a. | I 5 (2.03 mg NO2-N/kg
{KEE/H)
Al =m= 14 RO | Mo PEJE BIE R (90.3 NaNO:
e. | B6C3F: | &5 mg NO2-N/kg K&/ H)
HERE 10
A=A TRARAR K B | AETEA~ DB L A g R NaNOq
f. | Swiss 5 NaNO:s ; 425
CD-1 (0.24%)
(NO2-N;86.2) [Al
A5 NOEL
NaNOs ; 420
(0.24%)
(NO2-N ; 85.2)[d]
AT b 14 BEOKEE | H 1 oEEMPER (23.3 | NOEL NaNO2
g. | F344/N | 5 mg NO2-N/kg K E/H) | NaNOs ; 55
HEHE 10 (750 ppm)
(NO2-N; 11.2) [J]
A1 F v b ITHR~¥23L 21 | WeEhi ; SE LRI, 21 NaNOq
h. | i 12 H k% 5 H i T DRk R R AE
FEY ; MetHb 2%
5 (40.6 mg NOs-N/kg
{KEE/H)
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