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L

AKEIZ L VIS SN D KOKEREEDR TR DILFWE L LT, HREEZERD
WM ER OB MEREEE 21T 7,

P AW R B GE Y. AEERR (U X Ty FEQRY YY) | AR
HRE (VA Ty b AXKOTH) | BEEERBREOBENSAERE (TR
LT > N | wiksEERER (7 ) | A BEFEEER (VX Ty b E
WEy b, UHFRRe YY) | BEEREE, BEEREZORECTH D,

FERVDATEE LT, B b, FRICHSIRIZEN T, BCBIKZI L7 Bt iR EE &
A R~NEZBEY (MetHb) MUE & OBENHEINTED, BBV THEREIC
X% MetHb JBE ERNBEIN TS, 72, B MTBWT, MEREOBREIZLS
D RPENB A~ O, HERA & OBSE, B OMTIR P OBREEIZ X 5 ETHEA~DF 2
T E L O TR R DK EFE., B & OREEAZ RR L ERENnd 5, Eith=E
B CIIHBR R AN ERIE O 512 L A FRAR, B DI~ O E N E I TV 5,

THERTE K VAR I TN TRN/AWE D N-= b JbEMEAEUED Z L5
SENTW5, BNRAMRBRTIL, 7 v MO WEERE DRI 5 TR D AN, 7
v N ~OHREERE OUKR 5 CHIE OFEENRD SN TWH 2, miE & bEREICZ
L, ZFNETN—HEDHORBTT —F N+ Th\nI &, b h~OIMEHEIZZ L
WELE YIS D Z L END, SEIOFMOXGR &5 5 Z L IXREE L HWr Lo, #&
AFE, FFICREER 5 OHEI121T, BRI L2 IERR O ZE % KT X T 7 W iRkBR AR
BaER L TCWDAEEER BV, 70, REHENMEWVEREBREL 2 <. EEEEE &7
REETHDZ Lnn, HIEEEIEDORN A Z EEMNCETHET 512X, ERD5HEO
NERVELEZ BT,

BEEMEICOWTIL., BB ITARIC & - THEBEME S R 28 EEEIT W EE X
LD, BAEERIEIX in vitro RERICE W TEHE TEARLRORBRET ZHET D
M. invivo BERIZB W IR TH D Z L5, invitro RBR TR b BEE=mEN
ARNTERET HAREMEITEVNb D EE X b7,

L7=3-> T, MHEEMEER K CHEREERIC OV TL, IERDABHEICET 2MAE
—H#EHRE (TDD) Z#HHT 5 Ln#EUITHD &l L7z,

YRR FZ OIER N AT TS TDI ICHOWTIE, YRR ZE 3 45t /k TR
L7 ANTHABRLZIIRIZEN T, EEEREEFREE D 10 ppm LT TlE MetHb i
TEDOWREFIT7Z2 WV E OFERICESE | &R BIEZMEO R 0~3 2 A K i o N THL L
BN OREZHWT, E54E (NOAEL) ZmEREZE#£ L LT 1.5 mg/kg (AE/H &
L7z ZOMBEITRGEZEOFBVILIEDO LD TH D72 O R EAE 2 A3, e
M2EF O TDI 1% 1.5 mg/kg (KE/H ERE LT,

TR ZE E DIER N ATMEICET 2 TDILIZH>W T, 7 v b 13 Bk 5
BRICEWT, BIBREERINEDIERARD bR T — 4 25, NOAEL [T AEfEEE
PZESR & LT 1.47 mg/kg (RE/A 720 RHEFELRE 100 (FEZ @ 10, fE{EZ=E @ 10)
Thr L7z, 15 ug/kg IR/ H % fAHERIMEZE R O TDI L% E L7,
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PLENG FEERMEZEFE O TDI % 1.5 mg/kg (KE/H | BEAEEAEZEE O TDI % 15 pglkg
(RE/H EBTE LT,



I. FHMEERMEOBME

FEEAMEEE R R OV AEEAMEE R 1L, KT W CIIEEE A 4 K O HREEE A 4 & L
THET D, Z0H, RFHMICHEWTIL, EEEA 42 K OHERA T ICE £ b
ZRICOWTEHME L7223, RIS S 72> Tld, AEERE N OHAEERIE IR A T RS AW
770

1. &R - A&

TEEEA Ao KR OHREEE A 4 NI BRAROA L TH Y | BHEFEREO—EHZ2H - T
Wn (ZHR1) ., ZFRIEE, BRLEWEY ., FEdK. TKREICEENLIERLLE
PiE. KT TR - EM AR R OSE T2 2T, T =T HER,
fHEAEE SR, MHBMEEREICR DS (BR2) , MBEIXFICERIEEHI R ST
W5, FREEET R U v AL, BRI EMBEAl S LT, FICEB T RISV TE
AanTnsd (E1) ,

2. b4, e, tEXE
EEREE R (FEERA A . WHERIR) /HAEEAMEZER (EmMER A 4. WiHEEIE)
4, nitrate nitrite
CAS No. : 14797-55-8,714797-65-0
ﬂﬁ'_%éft . NO3'/N02'
L% & 62.00,746.00

3. PE{LERIEIR
WEREOMEIR  T—H 7 L
s (C) i T—H7L
WS (C) T —HL
eE (Ok=1) :T—%7L
IRA~DYERNME « KIZSTE
KA & —rEitRE (log Pow) :0.21,70.06 (SRC Kow Win)
REE kPa (20C) ) :T7—#7L

4. BITHREIF
(1) ERFORHMEZE
KEEEME (mg/L) : HEERER K OHEHEAREZES ; 10
NEEHEZEME (mg/l) : HAHFEREZER ; 0.05 (BE)
BREEAEE (mg/L) : HBRMEZER R OHEMEEMEZER ; 10
DB ILHAE
Fa/KEEE OE M OMEOEEE (mg/L) : HERBER K OMHMEEEZSR ; 1.0
BonfirElE (mg/L)
TBEIRICEK OELEELYE « I R T V0 —F —HH, HEREYCE & O Rt
VSN DIEFRECEIK « tEERME R SR L O HE e =R ;5 10
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SARTNY F— S IR ER L OMEEERMEE SR ; 10

(2) ENEEOKEEEBEXIHA K514 UE
WHO (mg/L) (5 4hR) : A 42 & LT5H0 (RHEAMEZESEL L T11) (E

Hng =
HAEEE A 4 & LC 3 (HmEmMEZEsR L L C 0.9)
(G HARER)

EU (mg/L) : m4E&IE ; 50

HAEEAYE ; 0.6* (ex water treatment works)

* i P M B (mg/L)/50 +HE A AR IR FE (me/L)/3=1 A i /= Z &

KERERET (EPA)  (mg/L)

FEEATE ; 10 (ZEFE CTHIE, Maximum Contaminant Level)

MREERYE ; 1 (ZEFE CHIE, Maximum Contaminant Level)
RRINKRZETA 74 (R 3) fafHE 7rL
Z DO FEEHE . Codex Standard for Natural Mineral Waters (mg/L)

TEEAYE ; 50

HAEEAYE ; 0.1

I. ZEHITRIMEDOBE

WHO #EVKKE A KT A4 v, EPA/fE U A7 1EH A7 2 (IRIS) ©U A
. FAO/WHO &FRESRRIMEMAZFESE (JECFA) OFEHN L AR — &, EHEED A
ZER8 TARC) 0 / 77 7E &2 iz, BHEICET 2 ERBFMAZEE L (&
fE 1, 4~13) ,

B, RFMEBICB WO TIE, HEREEER CHEBEEZOERESY mg NOs-N K&
U'mg NO2-N, pg NO3-N &X' pg NOo-N & FEiLd 5,

1. SHICET RZMMR

(1) {KNEIRE

@ R
BRSNHEEBEL, B/ NENDESM ORI I NS, THAEERE I,
B L& EE/NGOR G NOEZERININD & SNTWD, BRI EEERE O —
ik, WNSNDANCEORNEM ERIGNT S (R 1), &I, BEART T
4T 9L ERNTITON-IEER S 0 24— N"—HBRICBW T, RORES
NWi-fgEe S KU oA (NaNOs)  (0.06 2 TF0.12 mmol/mmol Hb) DAEW)=FrIF|
MARITE B RV I8N ThoTotHmEENTND (ZHR14)

@ &
FHBRHE ., HRAHBRIE ISR ERICRBEI o a s (B] 10 12) , fEEREITR
i (PR MEWR, B, 7T, BIGH) (2914 % (B 15) , Cortas & Wakid (1991)
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2k B, Bk (54) 12 NaNO; (470 umol/kg fAE) % % HIER &7 382 CTlL.
BE#ZICmAE, JRIMER, WEWR, R OMEESEMN L. (B2 16) . HEEE O
B Uk, FAY T R— R EHETH D (BR 9) . BRI mHERE
D) 25% S HEER I HEH S dv, AWNHIE OERIZ L D —& (WHO 1% 20%, IARC
K ONEPA 13/ 5% (=R 17) . JECFA 3% A 5~7% CTha 20% (ZHR9)
ELTW5D) NHEERRH CHMMIEICE T IN D, TORIAMAEINT-HERE & 8
BT, BEEOFICZAD

MR, FREZEB L., BIEDOA b~/ o (MetHb) IMJEA S| &F
ZTIZENRTy PTREINTVDS (BR 1) BAENLEEEI O WL, B
A% 5 FANEAIE 2 BRI G- S, MetHb IBENEWEET v ML EINTND
IRZ v b MetHb IEEITHEIML TWRho72 L O#FE (B 18) . BT o
TR T T 4T b EE 1 FFRIZICER L 7C R OEEEEREIX 0.2~0.5
mM & R E Do 7oy, BFLF ORE IS 0.028 mM T, mAEHFRE X VK
Mol OWE (B 19) EXH D,

®

WRUY S U7~ FEAEERYE 1, Mk o CIECICEM L SN CRERRIRIC /2 B, iR oD
HgERIR I ~E 7 n > (Hb) ® MetHb ~OE{LICEETS (R 1) , 72
D, ~LFED Fe2 3 Fest TRk S v, 7T T D HHEAE D 2 OFRL S iz~ L
FELBEICHE ST 5, FestOBREIIIEE & DOFEE 10 FR =6, BRE Dk 2 ik
ENAELD (BH 13, 20) . BREEEORD 1T MetHb BEENIEH 72 Hb JEE D
10%L Bz tA L, 77/ —FBE5&2F (BT, 8, 21) , & NOIER
72 MetHb J2EE 1341 3 A R OIIE T 3% K. TN TIL 2% AR TH 5

(2B 7, 8, 21) , MetHb O HIIRREA T » kTR 90 BF it & O#FENH D (=
H% 18) .

HANERIE X, BOWET= b LA ORIERWE (Bl 21X, B OE ik
TIV,EBEZRT IV, TILR) ERIGLT, N=ha kA EAERTDHZ &
WD, TOXHIARMEO= o kX, B ERREICE FOBRTHLIR IS
Z &M in vivo, invitro DEHF TRENTED, ZDIFEAED pH HMEL , HHAH
et & = b u AL AW ORIBRME N ERHIIFET D & X IR 2 5 (BIE 7,8,22),
Bir, #EmEET U w2 (NaNOg) (1.0, 2.0g/L) XX NaNO; (12 g/L) %4
oK% T HREBK ST~ ADOEFE R ~DOFR N-= b VLA OPEH &I,
PR CIIBL D ZRD DN o T DN EE CIXmHER CHERICEM L2 &

(B 23) | EERYERHEIIERAIL RIS LT N-= ba JbEMEERTHZ L (&
fF24) EnHEINTND

@ HE

BRI N EERE O KER /713, BRI, EERtE., 7o =7 XIRFEL LT
PREICHER S 4, ZEFEF~oHuT =< EbTi)VC&)ZDO HAERE I XIT & A S BRI
I (B8R 21, 25, 26) . Cortas & Wakid (1991) (=R 16) iX. NaNO3
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DR OB EHSOTEBRED 7 VT T v ZEEIL Y 25.8 mL/4y ThH v . R OmEEE
W/ 7 VT F= U R E#ZIT 26~T70 fEE THEN L Z L OREBREITEICR
MENGHE SIS EBbivd Z & &HE L, Wagner 5 (1983) (35 HHFE
12 4412 BN ZR AR IR 2 R D B S B 7254, 48 REELANITIR FIZHI 60%H3FH
A A e LT, 3%NT U E=T IRF L L THt S L, B8R 0.1%
Kl CThHoT=Z LaHmE L 0D, BROBEGEZDOEEEE ORI ERERIT 5 R
EDOHENDH D (B 2T) 2, MHF SO FEFRHCERT 5 8 H-CIRERIKIC
ERIN, SHERS CIHRFPHEMEN S RO RN H 5 O T, MEERE & i
FHERE D AP 0 Y 1% 3~8 FFf LI SN D (MR 15) | ERRHEAIE I
% EeIzmH N oilE L, FHEEITH 30 st wmESN TS (2R 10) |

® THERIEDETT

b NOE(LE COHLMEIC L 2MBEOETHNEZ AR D 503, BF. H
TIHEZGZ2W (B , 272 L, BRO pH 28 5 L EOSGEIZITMENEF
AIREZR T2, HILE N O pH X —fRENZEWASIE (BEIZ 0~3 2> A i) S IXmEER
WIC KD FERBOERZMHERTHD (B 11) , Colbers & (1995) 1%, ¥y
INVT EBEOK CEN LI N TR EZER L TV A3, BBoOSWnNE @O A X
DLV WEBE HIFEAIZER L WD EEO L S R BIRELE DRV A ChRYBRHE
ORBITLHE Z HA[REMEARE LTV D (B 28) . BN pH 2% 1~7 ThH HHEE
AT, pH EHIE D 20 =—(b R OVE N O B RSERIE I E O 1X, EHER 72 FE BEEE
EBBRE I (B 29, 30) . HIBEABLOEBRZIED AO—EIZIE, &V
AR IREE (6 mg/L) RO bz (B 31~33) ., 7 v MTiX, FEEEE OMERR
HADIERSPEHE OB TITERIITIF AR O (B34 , 7Y 8T
DR TOREIL, BZOL<be ML bbrntEZONS (BR]1)

©® FMHEERERUVEHEREOANREMEEK

IR DR EAYE N VIR AEERYE OB B 12, @R 72 fEERE O HRE 2 LIX L IREIE
SNDN, ZIIIEATERR SN EEREICHRE L, — A2 AT 1
mmol/H (FHEEHE 62 mg/H . MHEAMEZESR 14 mg/HIZHY) EH., A6k
L. WEEASKOFEELRRETIX, ETF~rue7r— (MR 2L 7
Fo=rPN—@LEFE (NO) KUY bl izl S, I NO 23k S T=
fef —223% (N203) (22D, Z D NeOs 23K & St U CHEEREIZ 72 5, Y
FAYEIE Hb & G L CHESCDICE L SN THEHEEEIZED S, 728, pH RO
FEFTE, 2NHOBWRIZEBWNT, BF56< N0 EOKIGIZED 7 I n=F
nfbEnEs (28 1) , Speijers & (1989) (MR 21) BEETH=tnr Y
R ZX 1127, £, —EOEHNFET (RREESE) (BT, WEE
PRI NO ~OW HFmOEEMNE - V155 (2R 12) ,

ERTIE, RT0T 47 (24) 12 BN ERT A= 2RELEFBER, @4
TRPOMELEIC BN BBV IAENTZZ LD, TILFX =0 -NO REOFEEDL
WINTWD (MR 35) , BIFGRYGUEI MR R DIEMH L2/ L CRERRIE D4
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BRAZENSEL ZENERHSLTnD BR1D .

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

X~ 28 NOy~ DHF NO;” + N' =0 ——» N20s3
N:0O3 + ReNH — > R:NNO -+ HNOg

"

RoNH, *

slow
RRNH + NO(H,0) + — RR’'NNO + H30 +

I Hs0 +
(R=alkyl, R’=Ar, RCO, HaNCO etc.)
RR'NH; *
K1 =— b+t ViR (Speijers b (1989) (BER21) &VY)

(2) EREME~ADEE
O 2uSHHER
THBRIE
ROREICI2BMEBHICBELT, vV X, 7y FEROYHFTlEL, NaNO;
& LTO¥EEIEE (LDso) 2 1,600~9,000 mg/kg (AE L HRESNTWD, K
BEWMIT., F—BICBT DR DB ITLRNE WO IEEEE OB T 5 %
MERE L, 7 TO NaNOs & LTOD LDso % 450 mgkg KECTH DL (2R 1)
Fi=. FoWEIZBIT DA 42 D LDso 1% 1,200~6,600 mg/kg /K & #HiE X
nTns (2R 15) .

CiRcTer)

MAEERIE I TAEEEE L 0 b EMEsm (B 1), ROBREIZL S 8MEEMICE
LT, ¥UAKXOT v hT, NaNOz & L TP LDso i% 85~220 mg/kg K& & #iss
INTWD (B 1, 8, 21) , 7o, FomEICKIT 2 HHEEE A 4> D LDsolE
57~157 mg/kg KE & DHENDH H (B 15) .

Q@ HERMEMHER
THERIE
a. 1 BARBERESERAER (S M)
7w b (M, BRERE 4~8 L) (CHBEN U 7 4 (KNO; ; SEIREE 0.5,
1.0, 2.56%) % 1 HEREER G (EEHIM ORI W YR 2o L REO

12



Mg, 3UFE () EA&E 135 ppm) L, B ZFIRES L CTHIRIRIC X
LHEGARHFEFART L 2 A, EREGRETHERTIC I U EOBUALBIIH S 1
7= (=B 36) .

Fm, BELIZZORBRICBNTEY Y (5~6L) bR L L., WL v
I (FRFRIRE 1.5%, eI bV Er 2 Ol 58%, M VER 2T 24%,
KEDMNT 8%, HEE T%. I X7/ 2%, RFE 1%) ZiREEKRE L (BE5H
RIAREE) . B 28RS L7~ 6 B O ML P e 1817 B | 3o BREE 93,170 B
AL/43/100 mL MIE 2 F LR 59,580 HAT/43/100 mL Mk, Mm% o 37&
EfEA L7 1811 (PBIBLD) R EE 130 BRAE 83,510 HA7/43/100 mL Mk IZxf L5
& 53,950 HANL/43/100 mL M5 CTH - 7=, M+ MetHb &3 512 L 5 ENE
OO0 T, £o, MF NOs FER E 3o e #E 0.80 mg/100 mL (Zxf L#%
57 1.93 mg/100 mL T& ¥, Bloomfield &%, » 5EEOREBENFE—H %
REETEE L, EF RS EZAE T B2 ob L L (B 36),

b. 4 EFESMEEEHER (v )
Wistar 7 » b (%858 10 ) (281725 KNO; (FEHHEE 0, 3%) @ 4
BB GHBENM TNz, &RGH TR ONTZEMETREZE 1177,
BRERE CIEHRREZEOBEMN, FRBE-LVAF U —BIEEORT, Mmoo
TFexvy (T4) BEROCRN) I—FFo=r (T3) BEOKT., A oOH
WIRHE R Ve (TSH) BEO EFWNTRF~0 3 v EHEDO DT
HEMAERD b (B 37)

x1 Sy -4AERBREEEHRR

W B bRt

KNO; | 3% HORBREE R OB, BRI~V A 0 —BIHHEOR T, 1
Wi T4 REE KON TS IREOMRT, M TSHRED BA- | IR
ENCEIE 32118 (oF Pl W/AYAN I

c. 6 EMEAMEHRER (Sy ) (j. CAMBEAMEESAER (Sy ) &—

EDER)

Fischer344 (F344) 7 > ~ (M, £#& 58 10 L) (235175 NaNO;s (fAeh
i EE 0, 1.25. 2.5, 5. 10, 20% : 0. 625. 1,250, 2,500, 5,000, 10,000 mg/kg
{hE/H JECFA#E (B 17) ;0. 103, 206, 412, 824, 1,650 mg NOs-N/kg
(KE/H) O 6 BENREEZR SRR TONTZ, &G CRO LN-EERT A%
%= 21T,

R FOET N, 20%F GO T X TOMLORE 7 IETRD bz, £
7o, 10% B GREOHER Y 20% & G-REOHE T, RTRBEICHT 10% L EOKE
HEMIHIDFRD DTz, FR TR, 10%. 20%F 5O T MetHb MAEIC
& B MLk Jo O D . DAL N BIER S vz,
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Maekawa %3 NaNOs D KA &%  FEHHIRE 5% & LTW\W5 (& 38),

£2 Svh6ERBEREEEHR

e B GRE i i3

NaNO; | 20% FE (7/10) | {(REHMPPE] | FEC (10/10)
(1,650 mg NOs-N/kg (& | MetHb I X 2 Ik - Pk | MetHb IfiSE (2 & 5 ML - o
#/H) DDA B DAL
10% MetHDb MUE(Z X 5 g - i | A S hnims
(824 mg NO3-N kg & | o724l MetHb MLJE (C S % i « g o
#H/H) Xy id
5% FIEAT R L AT R L
(412 mg NOs-N /kg {&
#/H)

d. 286~90 BEIESMHEEHE (Sv k) (k. 28~90 HEEAMHMEEHE (5

v k) E—EDHER)

Wistar 7 v b (K, {858 5~10 L) (28T 238V Y v 4 36 mM (3,064
mg/L ; xtH#E) . KNOs (36 mM) ¢ 28~90 H Faﬁﬁk7k?rx“’§-§i§5ﬁ7ﬁ§ﬁbﬂf:o
WERTRD OB R 43R 3 12577, 90 Ao KNOs #5112
MetHb B, B & LICHEGICL2EEIIRD Nt (BIR 39)

x£3 Tvb28~90 BREIEAMEEHKER
e | &R i
KNO; 36 mM | TR L

e. 6MNAMESMSEERR (SY M)

Wistar 7 v & (i, &% 58 10~12 [B) OUEMREEIZ 6 22 HA R, K (G 2
[|]) 2772 CE L, 0.1 N OfEE (HC) Z@E 3[EELIFHE 2E7 7>
T#HE L, XX NaNO; (400 mg/300 mL : 1,333 mg/L ; 220 mg NO3-N/L)
ZEOKEEE L7235 0.1 N O E: 4 HGREEECE 3 B (NaNOs-HCL#E 3 #5-
) 3E 2 [l (NaNOs-HC1 @ 2 & 5-8f) 7 7 3 TR ET 28R Thohir,
FHRERETRO DN FEFT R EZ R 4 1T,

NaNO3-HCl # 3 #% 58, NaNO3-HCI ¥ 2 #¢ 5.5 CHEMERLIE O 2 E M2k

(U BRI O HE) 3B b2, EROREK, ERNER.,
REENAZEITFRDOONT | MEOCIRELBE I NN o7,

Del Negro 5, 4 [EIOFRERHERITE BB E-CMHMEZ 3517 2 359 03 MR MRS B

DREVBAURTF L7200 EDIRGLEIT—E L7ehoTc b LTWD (B 40) |
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&4 SYLOLANBERESHMERAR
WE e GHE B At
NaNO; | 1,333 mg/L WANGRS 2 0D SAEMEZEAL (U 22N ERK2HE it
(220 mg NOs-N/L) fel oD HE)
(NaNOs-HC1 i 3 $¢5-
[ii3)
1,333 mg/L WEIE G 6E OD RAEPEZE AL (U o /N ERRR HE foid 4
(220 mg NOs-N/L) | flaoHE)
(NaNOs-HC1 A 2 $¢5-
[ii3)

f. 0 EMESMSHRER (Zv )

Wistar 7 v b (M, £#& 58 9~10 L) (2815 5 NaNO; (0, 50, 100, 250,
500 mg/L ; 0, 8.24, 16.5. 41.2, 82.4mg NO3-N/L) @ 30 ## Mk 56
NToTz, FREHTED ON-FHEITREE 5 IR T,

FURARIZ X AU 3 U R OBGAAEIT 50 mg/L % 58 T L., 250 mg/L
DI ERERECHEM U7, BRI HRALEL DD, ¥ T3, 55EEE T4 & O TSH ©
A PREDS 50, 250 & TF 500 mg/L #:5-8£ THib L, #FHfE T3 o1 FiRE L 250
mg/L VL E#ERETRD Lz, mAH# T4 REI 100 me/L & 5FECTHEML 72,
FORIRE &L 2R 58 CHEKRFMICEM L, FRIBOMBEELE LT,
250 mg/L L EEERET, 7R ) o Ml L IEAEIBR R 2 58 7o, TR R o FARIR
DIER, 2 A ROJER, IR EEOEEN~OFLIERAZEN RO bz (B
FE 41) .

x5 Tv b3 AMBEIMSERAR

W e N it il
NaNO; | 500 mg/L PR EE G0
(82.4 mg NO3-N/L) | HARIROBURE = 7 REGA 20
M T3, g T4, TSH. bz T3 iR
FORIR O 2L
250 mg/L FHCIR R EE B 0

(41.2 mg NO3-N/L) | HARIRO BEHE = 7 REGA 2480
i rds T3, ekl T4, TSH. ek T3 i#EER

FUIRBR O AR 25
100 mg/L FHIR R EE S 140
(16.5 mg NO3-N/L) | Ifi.Hf T4 J=EEHM
50 mg/L FHIR R B B HE A0

(8.24 mg NOs-N/L) | HARAROHE 3 &7 REGA i)
g s T3, bt T4, TSH R />

g. 105~125 BRIE 2SS HRAER (1 X)
A X (ME2PE, #E1PC) 2B 5 NaNO; (FAEFIEE 2% : 500 mg/kg (KE
/H JECFA#H ; 82.4 mg NO;-N/L) @ 105~125 H [HIREE#E GBI TH
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hic, BEHOBMRZ%E 6 177,
REICEOAELE, MERFIBEINRhoT (BH42) |

&6 A X105~125 HEESMEEHR

i R it I
NaNO; | 500 mg/kg (K H/H w7 L
(82.4 mg NOs-N/L)

h. 5 AME2MHEEHER (742)

74 (KGR 9IL) 12 KNOs (BRI 0, 3%) % 5 ARG L (&
BHINE 36%., KE 38%., KREI—/L 20%., I3 T7/LVEEY P35 g 1
2510 mg) 2%, BEX I RAW 1%) . £0% 1EM, &EHTZ 0.8 mgkg D 1
RIS L CREHR 5T 2R BN TN, &5 TR b= FEEFT R %
#7177,

e E 5 A% O S COMBREREROMME T3 BE X, WRE2E 720
2 HHEICEBE S BEICHEXTHERICE o7 (T4RELIKRT) . &5
BEOIMIE T3 KON T4 RE IR E 5 HE NS 6 @E O 1 ISR HREE & FREE
TEE L (B2 43) ,

2%, WHO (1) X, Z OB LR Bloomfield © (588 36) O
BREEC, MEFERHEALE S BUIRIRIESS BWE  (goitrogen) Td D AIHEMEIZ DU Tl
n<Tuna

x1 T2 5 EMBSESEHR

W | R it
KNOs | 3% 3% T3, T4 BE T (25 5 M)
HAHERIE

i 14EAMBESMEERER (TUX)

B6C3F, ~ 7 A (M, &858 10 PL) (2815 % NaNO: (0, 375, 750,
1,500, 3,000, 5,000 ppm : £ 0, 90, 190, 345, 750, 990 mg/kg {KE/H ; 0,
18.3. 38.6, 70.0, 152, 201 mg NO2-N /kg {KE/H, MO0, 120, 240, 445,
840, 1,230 mg/kg {KHE/H ; 0. 24.3. 48.7. 90.3. 170. 250 mg NO»-N /kg
(KE/H) © 14 BREFOKEZEGSHBERMTONT, FEEHTHED ONZBETA
3 81T,

RERE T 5,000 ppm B GEEORE T, BKEOREA 1L 1,500 ppm DL & 5.8
DOIETED LTz, 3,000 ppm LA & GRE T3 CHEOFEXT B &M, 1
TR, B, AFIRE Qg OFExt - X E SR O 57z, 5,000 ppm
B EROMETHIE OR YL RMIB R O R AEMEENEM L, R TO
SR . D TTHEDS 1,500 ppm DA 3G DME K 183,000 ppm VL F#EGEEOE TS
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<o (ZH44)

x8 YOX 4 EMEIMEEMHR

W BehaE i3 i

NaNO; | 5,000 ppm {ENCERT: RN AT 0D R~ L B2 A0 i T R
(7 ; 201 mg NOg-N/kg & | &1 E 7 L Bz Al | o5 A= s san

#H/H, TERK 0> 8 A M5 EE 1N
I ; 250 mg NO2-N/kg 45
/H)

3,000 ppm ULk JI it A e B BN Lol - B g - A& - g oo
(1 ;152 mg NO2-N/kg (K | i CofishdEm iE | #eseh B OE %) B &N

/8.

I ; 170 mg NO2-N/kg (K&
/H)

1,500 ppm UL E KK Pk JHik C DB S i T
(H ; 70.0 mg NOs-N/kg &
#/H.

I ; 90.3 mg NO2-N/kg K
/H)

750 ppm w2 L IR AL L
(4 ; 38.6 mg NOs-N/kg f&
&/H .

I ; 48.7mg NO2-N/kg {K &
/H)

IR

j. 6 EREAMEMERE (Sy k) (. 6EAMESMSMEHR (Sy k) &—

EDHRER)

F344 7 v + (HfRE, K858 10 PO 128B1F % NaNOs (KHIRE 0, 0.06,
0.125. 0.25. 0.5, 1% : 0. 60, 125, 250, 500, 1,000 mg/kg {A%E/H JECFA
#as (BEE8) ;0. 1.22. 25.4. 50.7. 101, 203 mg NOy-N /kg {AE/H) @
6 ﬁﬁaﬂﬁbk?xffﬁ%ﬁﬁ:ﬁbmm BB TRO DN FEHEFT R AR 9ITRT,

R O T, 0.5% B HEEOHERER 1 LR N 1% % 5-FE O 4 [T TR
&5 %W:o F 70, 1% B 5 REOMERECRERMME] GFHRBEEZ T 10%LL E)

SR BTz, FRTIE, 0.5%., 1%& 5-FEO R T MetHb MUEIZ &L 5 fiR K&

Og O B OB L DB S LTz,

Maekawa o3 NaNOy O & KA &2 K HIRE 0.25% & LT\ 5 (B
38) .
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=9 Sy L6EAMEBEIRESEHHER

WE BB 1 i3

NaNoO; | 1% PREEHE I MetHb fiElZ | B (4/10) | (REEHI M
(203 mg NO2-N/kg & | k21K - MO GOZEl | MetHb MfEIC & 25 i - Pgo
H/H) B DR
0.5% 1o (1/10) . MetHb MEIC | 81 (1/10) . MetHb MLfElC &
(101)mg NO2-N/kg & | X% i - Bl o2k 2 i - Mg oo o224
#E/H
0.25% =IEPT R L FHMEFT R 2 L
(50.7 mg NO2-N/kg &
#/H)

k. 286~90 HREIESMHSHHER (Sv k) (d. 28~90 BEERMESE

v k) E—EDOHER)

Wistar 7 v b (#f, {558 5~10 L) ([ZB1F 5L Y 7 4 36 mM (3,064
mg/L ; *HFREE) | dAEEE L U v A (KNO2) @ 28~90 H Mk 5 RERNTT
b=, KNO2(Z2W\W Tk 3.6, 12, 36 mM (50.4, 168, 504 mg NOy-N /L)
Z 90 HE X% 36 mM % 28, 56 HEHKET 5O, 36 mM % 90 H x5
% 30 X% 60 HEIOERIEHMZFX T AR E LT, EREHTRDLNI-F
PEFT R 2% 10 128~ T,

EAED KNOy & 28 K156 ARG L-#E T A Hb BE OS2I E
BB DERD LA, 90 H & 58K N D% O BHEHIFIZITERD b v
ot mAZED KNO;y j&ffﬁiﬂi MetHb BE OFEFEHICEE R LR B
Hhiviz (28 HREEE) 28, EHEORKE L LD L=, FHED LD
KNO, % 5.8 CRIE K *’fﬂzhm@zﬂ”bstﬂwwmu&b%h mHAERERTIX
28 HEH 5T, LI DRBERAFED S, 56 HE &L 90 A ﬂﬁ&“%f%%@(ﬁ

teatER (5

iVEﬁH IEDLRNoT=, 90 HREE 5% 30 HB F ThT NRIBERZMEAR L
THRO LN (BIFREERFOREEILIZIZFEL) 25, 5% 60 A BIZIE
ﬁﬂﬁﬁi CHEEENRDO N1, (’Sﬁﬁ 39) .
£10 S 28~90 BHEEAMEHEMHAER
e B HRE i3
KNO; | 36 mM i Hb JREERE (28 HE. 56 HI#)
(504 mg NO2-N/L) i MetHb 5 155 (28 H )
BB R ERIR T O b3 iRk (28 HIEL 56 HFEE, 90
HI#. 90 HIE# 5% 30 HH)
12 mM Bl B ERR AT O o R IR
(168 mg NO2-N/L)
3.6 mM AT R L
(50.4 mg NOs-N/L)
. 13 AMERMSERER (Sv )

Wistar 7 v b (MR, &858 10 IT) (238175 KNO; (0, 100, 300, 1,000,
3,000 mg/L : 0, 8.9, 24.6, 77.5. 199.2 mg/kg {KE/H ; 0. 1.47, 4.05,
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12.8, 32.8 mg NOy-N /kg {AH/H, # 0, 10.9. 31.1, 114.4, 241.7 mg/kg &
#H/H ;0. 1.80. 5.12, 18.8, 39.8 mg NO2-N /kg AE/H) @ 13 Pk
RN T, F#REHTREOON-FBEFTREZE 11 1277,

2R GHEICHEERFHNRBIBREERFORERPBEI N, FEENR
D B AV OIIHETIE 300 mg/L UL B 58, 1 TlE 1,000 mg/L UL B 5EE D 7
“C‘X?)o 7z MH MetHb 8 E O EF 03 m H && 53 O CHEIZ (p<0.05)
B BT, —J7. IMfLH Hb #EBEIX 1,000 mg/L & 5-F O E#HE K& Y 3,000 mg/L
BEREOHETHRE I L ARIMERE I 1,000 mg/L 35 DMK O° 3,000 mg/L
B BB OMBECHEEICEA Lz, £72. 3,000 mg/L %58 O 1T I3 B & O
D, T I B i e Ot D FB kB BN FE 8 H iz,

Til 51X, @REHCRIRRERREOZPBD LN LT, BIEHE

(NOEL) IFEHTEARNE LTS (R 45) |

WHO 1, BEZEIBREHRREDIERKIZESE, ZoREBRIZHIT 5 8|IEA
£ (NOEL) # KNOg & LT 100 mg/L. (HASEEA A ICHAE L T 5.4 mg/kg
(KE/H) &L TW5 (BHRS8, 46) ,

=11 Sy 13 ARBEEESEEAR

WE B iz i

KNO; | 3,000 mg/L M MetHb #2EE EH- i | &IE BB OER

(# ; 32.8 mg NO2-N/kg | Hb R, ARIMERERD | s MetHb #2EE F5-. SR ERE R
(NGEVAEIN R+ b oD FE S EE SN ik - PR D FE o B s b N

I ; 39.8 mg NOo-N/kg {4
#/H)

1,000 mg/L fif Hb 8 5 > R R BRI AT DR

(# ; 12.8 mg NOs-N/kg o Hb 2w, AR ek S
{KE/H .

M ; 18.8 mg NO2-N/kg &
#/H)

300 mg/L L |k I B AR A D AR R AT AR L
(7 ; 4.05 mg NO2-N/kg
[NGEVAEIN

M ; 5.12 mg NOo-N/kg {4
#/H)

100 mg/L BIEAT R L BT R L
(4 ; 1.47 mg NO2-N/kg
{REE/H .

Mt ; 1.80 mg NO2-N/kg {4
#/H)

m 13 EMESIHSHERR (Tv k)

Wistar 7 v b (R, A&GH 10 8) (28175 KNO;2 (0, 12.5, 25, 50,
100, 3,000 mg/L ; 0, 2.06, 4.12, 8.24, 16.5\ 494 mg NOg2-N/L ; 50 mg/L
1349 5 mg KNOgo/kg A E/H (0.82 mg NOo-N/kg (A= /H) ) . XIi% NaNO; (81,
2,432 mg/L ; 16.5, 494 mg NO2-N/L) @ 13 EEEKFERBRNITHOINTZ, &
BGHTRO bNTEET AR 12 1R,
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it > KNOy 3,000 mg/L # 58 T+ MetHb IBE N A EIZ (p<0.05) L
U METITm S Hb BE A EIC (p<0.01) EF L 7=, #d NaNO3z 2,432 mg/L
R TIIMA MetHb IBE O LA RMEEREDAEEIC (p<0.05) B85
N7z, £z, TNoH0 3 TG TCIIFBHENEEOREREMMBE SN,
Bl R B BRIR A O BE K 1T KNO2 3,000 mg/L %58 & VgD NaNOy
2,432 mg/L 5 CTHEIZ (p<0.05) FAEMHEN LA L. 100 mg/L @ KNO;
B G- BEOMERE & O 2,432 mg/L @ NaNOg 5 5-RBElE CH B 221372 WO 23S HIE A A3
BRI,

Kuper 53, BIBREEERKE DIEKD 100 mg/L @ KNO2 #5-FH3ED 5
NTNDHI e _%o% . KNO: ®» NOAEL % 50 mg/L. (¥ 5 mg KNOz/kg (LN
/H (0.82mg NOy-N/kg/{KE/H) ) £ LTWD (BH47)

x12 v k13 EFMERESERER

W'E e G- iz i
KNOs | 3,000 mg/L Rl B ERIRA DR R | IR R BRI DR (AEED
(494 mg NO2-N/L) HEZEZDD) D)
i MetHb #E EH | i MetHb ¥ E5H. fH Hb
Ot E AR | RE LR
X i o A e B R
100 mg/L I BRI AT D AE K | RIS BB BRI o0 IR o> B nqg )
(16.5 mg NO2-N/L) O¥IMER (FEZ7: | (BEZERL)
(#1.64 mg NO2-N/kg | L)
{KH/H)
50 mg/L LI TR L BIEAT R L
(8.24 mg NO2-N/L)
(#7 5 mg KNOw/kg &
/B
%7 0.82 mg NO2-N/kg
{KH/H)
NaNO; | 2,432 mg/L A PE BRI OIER | 1 MetHb #EE ESR- AR iMERE
(494 mg NO2-N/L) O¥IMER (FEEH | B
D) BNk o> AR xS 10
I B2 B BRI O I oD g 1)
(FEERL)
81 mg/L AT R L AT R e L
(16.5 mg NO2-N/L)

n. 14ERESUHSHRER (Sv k)

F344/N 7 v (M, 2858 10 ) (2315 NaNOs (0, 375, 750,
1,500, 3,000, 5,000 ppm : & 0, 30, 55, 115, 200, 310 mg/kg {A&E/H ; 0,
6.09. 11.2, 23.3, 40.6, 62.9 mg NO:-N/kg {K&E/H. H 0. 40, 80, 130,
225, 345 mg/kg (AE/H ; 0. 8.12. 16.2. 26.4. 45.7. 70.0 mg NOy-N/kg &
H/H) O 14 BREPOKERSEREBENMTONTZ, 2, o7 v b (M, &85
BE158) (I2BIT AR CHERE TO NaNOz O 70 XUE 71 H MoK 53R 8k 1
T, BERFREERENMTbNT, FEREHETHROONEFEEHTAREZR 13
12T,
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14 3EfH 3,000 ppm LA E#& 5RO MK Y 5,000 ppm #% 55 O TIRERED A3
PR 572, 5,000 ppm FHEREOIER T 3,000 ppm PL_EE G EEOE CHUKED
P> T BT, 3,000 ppm VLB E-BEOERE TR MERE 2SI L, A7l
BR{K & & T e R ML ER R D 21E 5,000 ppm & S-BEOMEET 19 B BB L, 14 8
(ZHEIN L 72, MetHb JREE 13 14 BEAESE L TRBEGHETEML TV 223, 5%LL
D MetHb 23388 H107- D% 5,000 ppm #&5-8 D1 K& O 3,000 ppm LA _E#ZS-
HOMETH 7=, 3,000 ppm LL_EFGREOMERME CB g, [k o> At B 214NN
RO, BREICKIT o2& MEEN R G TILE L2, 5,000 ppm EHHED
HERECRIE O R LR MIZIE TR O ASE N EM LT, BERTA & L TIER
OEE (K) . 0 &« F-KoF7 7 —85 3,000 ppm UL LR EFEOHE KL
1,500 ppm VL EBREFHOM TR D HT- (SR 44)

JECFA 1%, 3%AK#H D MetHb EfKITHEE L IFE 2 b7 & LT NOEL &
EDTY RRA Y MZHWTW R (R 10)

&13 Sv b 14 BARBISMEEER

W BG1E i3 i

NaNOs | 5,000 ppm HOK R . MetHb #0 (6% | REBA . AiTH ORF-_LEGH
(i ; 62.9 mg NO2~N/kg | LA b)) | AiEH O R | Rk oo S8 e n

RE/A TE R D B EE H N
I ; 70.0 mg NO2-N/kg
KE/H)

3,000 ppm LA I (REECD . HERIR M EREEE N, ROK D MR IR i ERE
(M ; 40.6 mg NO2-N/kg | "Bl - MOt EEHE I, B | 0. MetHb #80 (5% 24 1) |
[ENEVASIN OEE, FT7 ) —8 BN - Ll o> A o B 0
It ; 45.7 mg NO2-N/kg
{K&E/H)

1,500 ppm LA E IRoZkt, 57/ —8
( ; 23.3 mg NO2-N/kg
K=/, —
It ; 26.4 mg NO2-N/kg
{KHE/H)

375 ppm UL MetHb #N, ‘B#ilCF1T 5iE | MetHb N, ‘HHilCHIT S
(H ; 6.09 mg NOo-N/kg | IHERE Uit i A% RE TTAE

{KE/H

H ; 8.12 mg NO2-N/kg
{KE/H)

@ EHENHABRRUENAMERER
islizee)
a. 18MAMEEESHERER (TVX)

NMRI v 7 & (M, &% 58 100 IT) (Zdi) HEEesE (0 CeFRREE ; ARk
hASERIE B 3 mg/L., fREIF O N & 3.55%) . 100. 1,000 mg/L : 0. 30, 300
mg/kg RE/H ; 0, 1.07. 10.7 mg NO3-N /kg (K&E/H) @ 18 /A MEKE S
HEMMThNT-, FREGHTRO LN RE2E 14 1277,
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RE., FEE (MG ALT (79=07 3/ hI7 A7 257—8) | BaF L8

HIREE) | BERE (s v =2, RF) L mMFOaLATr—L K
U7 N7 ) a—)LEE MET =7 AEE. FRiERE., Hb 4.
Jaii-) A7 REE EE~—b—L L) S2H-L245, 5AE
WERECTIXEAERD ., BHORLENRD SN, THLSOEEIIZRD i
inols (BRR48)

x14 vHX 18 AREBHESEHER

mE B 5B il
et | 1,000 mg/L (KERA, RWoELT
(10.7 mg NOs-N/kg {&<#&/H)
100 mg/L BT R L
(1.07 mg NOs-N/kg {&<#/H)

b. 2 FRIEMSHRE (Tv )

7w b CRECREA, MEME, £858E 20 IC) (28175 NaNO; (FakHEE 0,
0.1, 1. 5. 10% : 1%(Z NaNOs & L T 500 mg NaNOs/kg {85/ H ; 1 4
v L LT 370 mg NOy/kg /KE/H JECFA #5 (5 7) ;82.4 mg NOsN/kg
RE/H) O 2 FMREARGRERNMTON-, &R TRO LNTZEEFT AL
#z 15 1277,

ERP 7R FORE 2 L7228, REFTRSSAOEIMIZFED i
R l%ui&ﬁﬁfﬁr@ﬁﬁ?ﬂ]fﬂ@%ﬁﬁ O bz, 5%LLT OG- TIX

FEREZALITERD iz o 7z (B 42)

Speijers % (ZH 21) KOVJECFA (R 7) 1%, 5%LL L% 58 TR DRX
EMmIniRo oz LT, ZoRERIZEBITS NOEL % 1% (NaNO; & L
500 mg NaNOsy/kg {K&/H . F4EE1 4> & LT 870 mg NOs/kg (K&E/H) & L
TWn5,

R15 Sy b2 FHEERSEHER

g =58 %3

NaNO; | b%Lh E 1 E O R F- 3 (Speijers & . JECFA)
1%Ll E R DR EIH (Lehman)
(82.4 mg NOs-N/kg {K&/H)
0.1% IR R e L

c. 2 EMEMNAMRE (Svy k) (g 2 EBEILPABRR (Sv k) &—&E
D ELER)
F344 7 v & (tf#E, &% 58 50 T, 8:@#R) (23515 NaNOs (FaktHiRE
0. 2.5, 5% : 0, 1,250, 2,500 mg/kg {K&E/H JECFA#5& (Zf7) ;0. 206,
412 mg NO3-N /kg (KE/H) O 2 FERNREEHR EREBEXToN Tz, SR TR
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DN TEEMAT R 2 HE 16 ISR,

WERE D = ER G REORE DR RREEIC LN TRR T 10%a < Bid L, BFE
FELCRITAREE TR S @02 7o, NaNOs O 512 K 2 F 0 ABHEHINTIERD &
Nighole, FEGICBO TROICENAT D ETOHMICH, FEGHE L]
HCTHEERITRO LN -T2 (ZH38) .

F16 v b2 FERENAMERER

w'g ke G-RE i3
NaNOs | 5 % (GRG0
(412 mg NOs-N/kg {K#/H)
2.5% mPERT e L
(206 mg NOs-N/kg {K#/H)

HAEERIE
d. 18 MhAMESAMERER (THUX)

ICR v 7 & (MERE, *HEEEE 20 PU, =LA OK 58 50 L, 8 #kn) 12k
% NaNO; (0, 0.125, 0.25, 0.5% ; 0, 1,000, 2,500, 5,000 mg/L : 0, 200,
500, 1,000 mg/kg fAE/H JECFA #t%& (M 8) ;0.40.6, 101, 203 mg NOs-N
kg IRE/B) @ 18 /A BEKEZER SRR TONT-, EREHTRD LNT-FE
Fr &% 17 125R7,

BERICB TR 228 (AR Y v SBE, FERRMED Y M [ s, il
ORRIE R OV, AR O B R OEEEES) DRI, EEORE
SRR, TEENRAET 2 E CORBICHRBELE AEREZTRDO N7 (H
HR 49) ,

&1T vOX 18 M ARENAERER

g &5 i3
NaNO; | 1,000 mg/kg {(K&E/HLLT | #mIEFT AR L

Etyacate

(203 mg NO2-N/kg fk#/

A)

e. 2 FMEEBHSHEHAR (TVX)

B6C3F, v 7 A (M, & 58 50 JC) (281F 5 NaNO;z (0, 750, 1,500,
3,000 ppm : 7 0, 60, 120, 220 mg/kg {KE/H ; 0, 12.2, 24.3, 44.6 mg NOs-N
/kg RE/H, M0, 45, 90, 165 mg/kg RE/H 0, 9.13, 18.3, 33.5 mg NO2-N
kg RE/H) O 2 FREEKEGRBRIDITONT, S TR b EM%eT
RZ2F 18R,

3,000 ppm B HREOME CTHRERD MFRD bz, HEEHOBUKEILRREEC
AT 7o Tz, BEREOHEIZI\WTRIE O /R RAL o FLERE
RO & A RAHE L. AEZEIT W00, BIMERNEZE Stz Gof
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FEEE 1/50, #HBEFETIARIEICSE 0/50, 1/50, 5/50) ., 3,000 ppm HEEEDOLET
FRE BRSO R E /J;'z (10/50) 23%FEREE (0/50) IZHERTHEICE D -
7= (p<0.01) (HfE44) |

®18 IIR2FMEEESEHAR

Wi BERE iz e

NaNO; | 3,000 ppm E EBGEIER O | AE D

( M H ; 335 mg
NOg-N/kg K&/ H)

1,500 ppm wIEAT R L AT R L
( M 4 ; 183 mg
NOz-N/kg (K&/H)LL T

f. 2 ERIEHSEERE (v k)

F344/N 7 > (i, K358 50 ) (235157 5 NaNOy (0, 750, 1,500,
3,000 ppm : Z 0, 35, 70, 130 mg/kg {AE/H ;0. 7.10, 14.2, 26.4 mg NO2-N
kg {AHEE/H, Hf 0, 40, 80, 150 mg/kg {AHE/H ; 0, 8.12, 16.2, 30.4 mg NOz-N
kg (RE/H) D 2 Eﬁaﬁﬁwwx“?ft%ﬁﬁiﬁzbhto £7-. B F344/N 7 v + (iff
I, BFERE10D) 2B 5 F CHEFRETO 12 A ok 53880370
A, I MetHb @@Jﬁ LN O N, FREHTHRO DN EEAT R 2R
19 12/~ 7,

2 4E[H 3,000 ppm H5-EEOMEEIZ I\ T, REREM 208 L TRERD LUK
KEDORD TR LA, BiIE OB DR AMEE N EIZHEIM L (p<0.01),

1,500 ppm X 5-FEDOHE CHARDOMRHMEMIE DR AESHE N ERISHEM L7225, X
D EHED 3,000 ppm BEEETHMMNE D HLTWRNWT & IRIE L EEO3R
FEREEREINN AT L CRO LIV WZ E KONy 7 7T 7 ROFEEHE NG
WZ EMD, NaNO HGIZEE LD L IEEB L e oT,

1,500 ppm LA b3 5B OMERE CIX BB ERME B IR 2 BIET 2 8ENFEIC (p
<0.05) &7,

728, I MetHb I OWTIX, NaNO %5 L C2#A., 322HA BT,
1,500 ppm LA E# SR OMEECTHE 7 EF (p<0.05) 23580 Hiviz (BHE 44)

24



* 19

S5y b 2 ERABM SRR

WE

HERE

i3

i

NaNOg:

3,000 ppm

AT A b B I K O & A2 4

ATE _E B2 1 0D 9 A A 1

(I ; 26.4 mg NO2-N/kg m
{RHE/A

I ; 30.4 mg NO2-N/kg
{KHE/H)

1,500 ppm P\ I

(% ; 14.2 mg NOs-N/kg
{RE/A

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

750 ppm

(4 ; 7.10 mg NO2-N/kg
(NEVAEIN

i ; 8.12 mg NO2-N/kg
{KE/H)

XN

1A MetHb =B 5 i MetHb = FE E 5

mIEPT R e L wIEFT R L

:@5&% 2L Y. Mirvish 52X > TiTbi7z Wistar 7 v b (B 58 45
PC) 281+ %5 NaNOz (0, 3,000 ppm : &% 58 63 g/kg{AE) O 1 FERMEK
&Efuiﬁ%i (ZFR 50) CTERO LIRS LI ORAMEE D LA, 2 FRO#
BlizkoTbERINT, EEF CERYSICRIBHELOBER CIEES Z
EDMER SN, B, AIFITE MIHHST DS A 2z, 26 ORER
fERIIMERICZ LWELTH D LIS 5,

g. 2 EEENAERE (Sv k) (6. 2 EFMENAUERER (Sy k) &—
FHER)

F344 7 »  (MERE, &858 50 [T, 8 @ER) (2381 5 NaNOgy UKHIBE 0,
0.125, 0.25% : 0, 125, 250 mg/kg KE/H JECFA #t5& (2 8) ;0. 25.4,
50.7 mg NOy-N/kg {KE/H) @ 2 FMFOKE 5 B IToNT-, &R G TR
D O EERT R AR 20 IR,

e D i A BIR ERE DR E NG BRI TRRT 10%E < B L=, Bk
R RIS BEE TR b E2 > 72, NaNOg D% 512 K 2303 ABEERINIZED 5
N9, OB A ERGEEOR N AHEE ITFIREICERTE 72 (p<0.05)
BRI B W TRANCE N AT 52 E TOHMICH, BER L BB CTHEREIL
RO LN T, 728, F344 7 v NSRBI BEZERYE B MR & S JE L°d
S KEFREEMEED ~ B D 27~36% (2RO b=, MOIKARBR G2 R 2%
HREOIASE IR BRI X TR - 72 (p<0.05) (PR 38)
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£20 Sv b2 FEAESAMERER

W'g 58 i3
NaNO; | 0.25 % (EN R
(50.7 mg NOo-N/kg {K5/H)
0.125 % FIEFT R L
(25.4 mg NOo-N/kg {KH/H)

h. 2 FERENAMERER (Tv k)

F344 7 v  (HffrE, K858 24 L, 7T~8 ##H) 123517 %5 NaNOy (Bt
JREE 0, 2,000 ppm : 0, 100 mg/kg AE/H JECFA#HE (Z#8) ;0. 20.3
mg NOy-N /kg (RE/H) @ 2 FEREE 535k T NaNOx GKHIEE 0, 2,000
ppm : 0, 200 mg/kg AE/H JECFA#&H (= 8) ;0. 40.6 mg NO»-N/kg
(RE/H) © 24/ GE5IE, 100 mLAE) Bk&ESR BRI THONT-, &SERER

TROONTBHET A& 21 1TR7,

NaNO; ZiREEH G- STt v N CHIROEMSHEY O K OREEMEREE)
DOFAEBENKITREECLE R THERICE N -T2, HETIEHEARETRD L)
oko%mﬁﬁéMkM3y%m%wf%\ﬁ%%m&w%@@ﬁﬁ®@@ﬁ
A OFESE T ER LTz, REER GEEOMERET » N R ORI G- R O
Z v MW, HEERME A B ORAME N KRR THERICE» o 72
(ZH51) . ZORRBRICBNTT, (KEH, B - BRKEFOT —FNEH I
TU7Z2WY,

£21 Sv b 2FEAEISAMERR

e 58 i i3

NaNoO, | Re#5- BIEFT R L N D BV B O I OV
2,000 ppm TEPERSH) O ABEE E5-
(20.3 mg NO2-N/kg &
#/A)
A5 FMEAT R L i e IR = AN L5 T JRAN
2,000 ppm L
(40.6 mg NO2-N/kg &
fi/A)

ZORBOBRE L TIThiLZ F344 7 » & (MlE, &% 58 20~24 ) (Z
BT % NaNOy (FaEEE 0. 2,000 ppm) D 2 FERREER 535 (3 52)
TiE, TR W THMPEIRIE S B O 2N ORRELEE EH N D b s,

FREORER L ERIC, KE, 88 - BRKEZOT —F 0170, —HEOADOR
BRCdh D,

i. 2FEEEEEER (Sy )

7w b (M, Bi5H 8L, 3 AH) (238155 NaNOz (0, 100, 1,000,
2,000, 3,000 mg/L: 3,000 mg/L i34 250~350 mg/kg/ H ; 100 mg/L i 10 mg/kg
KE/H JECFA#E (ZH8) ;0. 2.03. 20.3. 40.6, 60.9 mg NOs-N/kg

26



(KE/A) O 24 2 AMPOKEGRBNAITONTZ, &% 58 TR b2 IR
RZ2%3 22 1TR”T,

FELER, k., # Hb IRER E~OEZEITFRD o723, 1iH MetHb
TEEEH 1,000 mg/L DL B ERETHEISHIIN L 72 (1,000 mg/L % 580> S EIC,
% Hb ZD 5%, 12%. 22%) . REMEBFARZIXE %&UDWTM
5. 1,000 mg/L UL EFREREOMCIIixiEE U > _ERZEZ 4O [E X OYL
PRNEE N OREBREICBIE I, DIEIZ OV TL, 1WMmyLuL®k5ﬁ
fﬁ@&ﬁ%&imﬁﬁm%#—%®@%_mwgmto mHAERGRETIT
RV AR M A O E~O O E AR OEINEEEICED LIV, 2
DHOEENEIIZIESE T vy NOEEBIRKIZES 2V IEL TWe, LrLZ
O ORBFRIEICE L L, AR AEHEIT RSN TR (R
18) .

JECFA (B 8) Tix. Z»#B» NOEL % 100 mg/LL (NaNOz & LT 10
mg/kg (RE/H., HEEEA 4 & LT6.7Tmgkg (KE/HFEY) L LTW5D,

£22 Sy bk 2F5HEERESEHER

W'E B 53 i3

NaNO; | 3,000 mg/L L2 3 0 2 BRV D AYE 2 1 O BE~D O &
(60.9 mg NO2-N/kg (K &E/H) | AMEMIRE O8N, ashikss i < 22 0 JLiE
1,000 mg/L L) - MetHDb 2 &84 1
(20.3 mg NOo-N/kg (K &/H) | fi&EE U o ~BREM A2 1F 5 RE X 0Lk
100 mg/L IR L
(2.03 mg NOg-N/kg & &/H)
(6.7 mg NOs N/kg & H/H)

j. ZHREBEEERSHEE (Sv ) (O - BESHHR . LR—HER)
Sprague-Dawley (SD) 7 v b~ (#fff) (CF1F7 % NaNOx (FEFHRE
246~263 ppm : 12 mg/kg AHE/H (FEHIRE 240 ppm (Zxf L)  JECFA #i
H (BH8) ;243 mgNOy-N/kg AE/H) Ot (F225 125 BEIC72 D F
T) ICb REEERBRN ToN, HEH TR ONHBETREE 23
[ e

BB O, HAEBIETCRROHFM~DEEBIIRD SN o712, F1 R Fy
HARDOIF IR, MR, MM, R ERFEOEORALEEIZIT NaNO;
WEBE L BBETENTD LN o208, ) 2 7SN R O REE O % A M E )
BGRECEN- T (RGRE27%, REE6%) (B 53) .

£23 v P ZHKEERESEHER

WE 57 Fo Fi1 X Fy
NaNOs | 246~263 ppm BMEFTR e U | U >SN R OB O %
(240 ppm Tk L 2.43 AEBERE B
mg NOz-N/kg R/ H)
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7272 L., 7 v MIZBIFS NaNOy (FEHHIRE 0, 250, 1,000, 2,000 ppm)
DIREEH 5B (2 54) TEERINT-HMEEREIC L2V o EEINET 7T,
%D FDA DU —X% 2 7 7)) —FIZ X HRBEABEZEOFHRAEIC LY | BishEm
B O EMREERE X TEMERAE L WO RIOZMAICEEINLIREEDT
D ENHALBERH LIEER. FEEZDH EEHREDORETHED LN
Ty (ZR12)

(HEEBIEDHEILNAMEIZDINT]

FAHERIC K DA AMEICE L TiX, BROEECTRHINDEBAMEOEE
BE LS SO pH ST CHEYOT I VEHEDKISTERKR S LD
N-= b LA L DD AEORIRENE L & b2, HERA Y OEEOFEEL
RO URFERE (B 55) THEUD N-= o AW L D RN A B Rk
LTERERTHL ZENERINTEY, FIRERG OGS, B L - HiEiE
DEEL KM TE TWRWERBRAGEZ R L TV D AR EW,

FREBRO S L, BEERE (h. 2 EEEILAMRER (Tv b)) THENA
MR, BokES (f. 2 EREMHSEHEHER (Sy b)) ITBWTHIB OEENRZ
NENBD LN TWD, REER G CTROD ONTEFE N AMEICHOWTIE, 2T
(CROGED RO LNT-HENRARZ L, Ty MIFRERAT o — 9 U1E
ABFEO LT RN & (TRE (8F) 21) | o7 v — 7 DREDRER
TRBEOERNDFH I W L, —HEOADORBTHDHZ LD, FHEO
RBRLETHIEIXREEEHIW Lz, £72, BUKERETROD LIV ETE OIEEIZ
DONTH, BHEBEIEFY THHZ RN T v FORTBIZEY T HEzNE B
IR WD IMEEICZ LWL E Il s Z & h, SEOFH OS5 & i
L7phoT,

F72. IARC 1%, %< ORER CHEBOBENAMENEEFBERTHLHEHB L L
T, HAMFEMHRBROZ < TR b E AR CORIGEIC HE L CREH
ENEWZ ERHEMBEO R LZEM R R CRBY (3R 12) | HEREOR

ANEE BRI T 2121, FR2MEONENLETH D,

(5E] BLABEER. EERZEICLLHIEE

HAEERIE OB N AT o' —2 g MERIZOW T, Kuroiwa & (0 56) 1%
N-AFNL-N-=hua-N-= b7 7= (MNNG) TA=v=x— kL7,
NaNO; % 32 RS- L= F344 7 v ~ () TrIE O _LEIBERCEE
MR OEINTRD bWV Z L 2% L, Okazaki & (S 57) IX[FIFEOER
KEGIZELVATE O LRBEROAEEITHEM L EHELTWD, Fiz,
MMEREERET IV F344 7 v ~ () %2 Kuroiwa H (B[ 56) & [AREIZ NaNOy
IZEROKIRRE S B0/ R, BEORBROEINITRO 6o (B8 58) .
B, ZNHORERIZEB VT NaNOy DR BEWE L HEIRE LIk,
BHT XL OBERETE CIIRTE OEEMERE ORAEEE R VO R E RN
23 (BREB6) | T AV EUEEE OEEIRE CIXETE OWB ALK O, IRE O
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AL (B BT7) W NCEEDOIBEK BN A LT (/R 58) |
Kitamura Hi%, Y2 FL=ra V7 I KN 1,22V AF ke RTU %2 H
WCA = — bk L7zth, NaNOz % 27 EMEUKEE L7z F344 7 > & (1)
TIEATHR, #E85 O DR AR XN L7225 7253, NaNOg OEFOKER 5% F A
ME CTCbhbbd~Tnua Wt A4 2710 v 7 I 00— FfTbD
2-amino-3-methylimidazol4, 5-f] quinoline (1Q) & DIEEFIR5- & A L7254
1Q BB G ~T, i, #EFRRIE KX OY Zymbal BRI O %8 A B D HE N A
SR8 HAL, NaNOg 1% 1Q 12 X A #ERG<° Zymbal RO FEN A ZR#ET 5 2 & R
manizlHmEL TS (B3R 59) . EiZ, Kitamura 1%, SD 7 > ~ (M,
E®REEBE 10~20 L) Tl ~T YA 7Y v T T I v
(2-amino-1-methyl-6-phenylimidazo[4,5-blpyridine ; PhIP) % 5@l 05
L7253 5 NaNOy k5 L7254, PhIP Bl 51 N TR FLARME
ENRO LN ARHNELS 720 | FUREREORALEE . Bk OMEREORMER
2358 H i1, NaNOg L PhIP (2 X% 7 v NELIRIEERE OF D AAREER L2\ 2
EMRBREINTZENIHREL LTS (HRE60) |
F344 7 v  (#) & NaNO: & 12 BM#K&EE Lz, 7F vk Rk
T=Y—=NEHNTTrE— g NERERE LR CRITE O LITE
ZINT, TAANVEVBOREERSGZ0MH L7256 b EEEOMRZLITRE
OO T2Z ED D, in vitro Tl NaNOg & 7 A a /)L B U BROESREEIC
XV ERLR) DNA HEICR S BLREENTBDOONTZHOD, f=vx=—T a3
ERITRRD bNeho Tz tMESN TS (2 61)
BABEIZLHZOMOEEBIZOWTIE, 7T 2 —/L (BEE#ES) &K NaNO;
(Fok#s) 12 2 BfEERE Lz F344 7 v &~ () ITBWT, £¥MEOH
P E-CIERRO BV WETE LB ACCRE O E, BRHE(LE DGO b,
8t RuXoTFX 77 ) v OEMEORERBFREICKSITA= T
v RO ERMBENEEINTZ D, BBIEA P L ANRELTWND Z L
WHEINLTND (BH62) |

@ HEEMHER
CiRcTer)
a. 2HhAMEZESHESER (Y )

7 v b GRFEAA, K, 3 22AlR) ORMEEIZEMEZHE DA, NaNO;2 (0,
100. 300. 2,000 mg/L : 0. 10. 30. 200 mg/ke fA&E/H JECFA 8 (B
8) ;0. 2.03. 6.09. 40.6 mg NOy-N/kg {KE/H) % 2 7> H ok E L, %
B, &E5H, ROBREKT 4 A RICHEREZERE L7, SRERETR
OOLNT-EHT R 2% 24 (TR T,

2,000 mg/L F&5-F T OB bz, £-2&RE5H T, MIEIZ2E3
MR R BIE SN (R 18) |
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F24 Sv b 2HAMEREEEHER

e P 5-HE i3
NaNO; | 2,000 mg/L He3z o> B8
(40.6 mg NO2-N/kg {&
#/H)
100 mg/L b4 |2 2238 1 72 22
(2.03mg NO2-N/kg &
Hi/A) Lk

® 45 - HEEMHHER
FEERIR
a. RESMHER (Sy )

Wistar 7 »~ b (M, £&58 8~12 L) 128175 NaNO; (0. 17.5. 50,
150, 450, 900 mg/L ; 0, 2.88, 8.24, 24.7, 74.1, 148 mg NOs-N /L) D4t
IR 7~21 H OFOKEGERBRP TN, SR GHTRO b EET a2 %K 25
\ZRT,

ERER T, BREBIELE, IR T ORE K ORL A FE 2R EREEI QN HERG
R (EIE 21 B) OMF7T A AT v SRETOCICHEROT A AT KO
B AT R REICT HRETIRO Do T, 7B, mvitro TOZ v b
TEAME, b FORIBEEEMIE~D NaNO; BZEICBW\WTH, ii7 v Ke
FUERIFBIE SN o7 (BB 63) |

F25 SvhREESEHR

WE B H-# REEY) REY
NaNO; | 900 mg/kg K/ H w2 L | TR L
(148 mg NOs-N/kg K/
H)LLF

b. 143~204 BfEAMSHHE (BEILEY F) (j. 100~240 BREEAMKSME

HER (BELEY L) E—EDRER)

TE v b (M, BRERE 3~6 L) (281 5 KNOs (0. 300, 2,500, 10,000,
30,000 mg/L : 0. 12, 102. 507. 1,130 mg NO3-N/kg {KE/H) @ 143~204
H Ok ERBR A TONTZ, 2B, ZORBRClIfEoELET Y b (KEE1D)
LR L —Y CRE L. (ML FRICHUKIRE SN LS ND) o &
BEHTRD OB A& 26 127,

WTNOFREEETHREEM, 8EROKOERA~OZEW NIZAETHEZ DA
iR - BEMEEIZ(LITERD b o 72, 30,000 mg/L 558 Tl A R DR
D (REREE 31, 58 2) ROMRIEECROBEM HREE 3%, %58 67%)
WD B, FEHIRETE R T 3 —~ U ANMET L7 GHBREEE 100% & LT
8%) .

F72, Sleight HiE, WTFNOEEGETHLEBETHIRNBO LN &b,
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KNO3 |2 LV HEOZHERENIIEE SN2 WEHERIL 72 (R 64) |
WHO 1%, -~ ®#BIZ3H1 % KNO; ® NOEL % 10,000 mg/L. (507 mg
NOs-N/kg AE/H) LF&EH L TWD (1) |

#2606 EILEY - 143~204 HEE2 SR

e e ic IS ILY] PRE kY]
KNO; | 30,000 mg/L mIEFT R e L HIZE R HGBD  ia VEAE ==
(1,130 mg NOs-N/kg &
1H)
10,000 mg/L LA T mIEFT R L IR R L
(507 mg NOs-N/kg i/
)L F

c. 2 AMBERMEMEHAE (VY F)

T XIZBIT A EEE (0. 250, 500 mg/L) @ 22 @ EEKER 53R ER T H
i, %&Efﬁimm%ht PER R 27 1R,

ATEFRIE (R, FIEVEER, HAREIBEEALROKE) | L5/ —
KT AT m //Er“&o Hb JBEEICOW TR E Z A, &5%@ RE (B8R
KA OREEEEIC 5 HERE) ICHFRO LT/ —VBERTRED 57, Hb
BIZOWTix, BHERGHOBEMICEW ThT o RBY B3RO oz, 4
TEFEIE~DOFEZBIIRD N2 h-T- (BT, 65) .

F21 Y22 ARMBSMEEER

e PGt [STUE) IREh
Wit | 500 mg/L w7 L HHIg D v F 7 — VR
250 mg/L mIEPTR e L JFlg D> v F 7 — AR FEEIR T

d. 45 - BESHHRR (YY)

REFEO > v (M, ETER6~TIL, 15%) ([THRAx REEOMEBA 4 %
Gk 2 REE TR 21~49 B D HE E CIREFER 5T 2R BRI Thiiz,
BHRERTIRD b= a2 £ 28 (TR T,

NaNO; #FML7=T LE (EEe1 42 34%&aH) &REREE ., LT\
ME LE (FHEEA 42 0.03%&H) HHRE T, mH Hb BE KO Ht EICZ

IZER Bz hy - 7253, MetHb /&Wﬁ\ﬁ%ﬁ&% Z BN EHBERRE T o 72
(p<0 01) , HAERMAEICEBEZITFRO HILT . TEITEEEA 4 WINEE 3 L,
FEINEE 2 PETEEO BTz, ﬁiﬁ)&ﬂ;ﬁ FTAEEE A A L IRINETEHE EERE O RFEY) T
Bhole (p<0.05) 2, EFHIFANOZELTH-T- (HH66) |

725, Speijers © (R 21) K NJECFA (R 7) TiL., ARBRLOBID
T EAWTZIRER S RBRICOWVWT, EEO MetHb MEASI & ZTHEICE
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WTHREZEDER~DEEIIZRD o7 LT 5,

®28 EVIABERESMEAR

W'E Be 51 FEEN) VPRESILY)
NaNOs | i W2 1 7 > | MetHb /& -5 BIEAT L7 L
3.4% A
HEHERIE

e. 14 BAMEIMBIURR (TOXR) (@i 4 EHELMHSEERE (YHX)

& E—iER)

B6C3F:1 ~ v & (M, &858 10 IT) (2815 NaNO: (0. 375, 750,
1,500, 3,000, 5,000 ppm : £ 0, 90, 190, 345, 750, 990 mg/kg AHE/H ; 0.,
18.3, 38.6. 70.0. 152, 201 mg NO2-N /kg {AH/H, M 0, 120, 240, 445,
840, 1,230 mg/kg KE/H ; 0, 24.3, 48.7. 90.3. 170. 250 mg NO:-N /kg
RE/H) O 14 BERPOKERSRBEIMTONT-, SREH TR DN EIEAT A
23 29 |TR”T,

KED 3,000 ppm VL EEREH CTHEREREME (p=0.05) »"RDH LN, B
® 5,000 ppm HTEHETHEFOEHMEOEE R (p=0.01) 238D LI,
> 1,500 K O 5,000 ppm HERICB W THESHOFEE LR EE (% p=0.05. p
=0.01) DB DHHNTZ (B 44)

£29 vOX 14 ABEIHSHRER

e B I 1
NaNO; | 5,000 ppm FEBRZEME, K7 oEE) | MEEMIER
(f ; 201 mg NO2-N/kg (K&E/H ., | MR
I ; 250 mg NOo-N/kg (A #/H)
3,000 ppm KAV IR R L
(f# ; 152 mg NO2-N/kg {KE/H |
I ; 170 mg NO2-N/kg (KE/H)
1,500 ppm AT L7 L P JE WA =
(H ; 70.0 mg NO2-N/kg (K &/H .
H ; 90.3 mg NOo-N/kg &5 /H)
750 ppm AT R L wmPEFT R L
( ; 38.6mg NOo-N/kg (K&#/H |
H ; 48.7 mg NOo-N/kg K H/H)
UT

f. ZHAEBRESERER (TVX)

Swiss CD-1 < 7 A{Z NaNOz (0. 0.06, 0.12, 0.24% : 0. #J 125, 260,
425 mg/kg fKE/H ; 0. 25.4, 52.8, 86.2mg NO2-N /kg {AE/H) ZfUKkES5
95 HAREER DS MR BIEIC L 5 AEFEREE M (RACB) v ha— Lick
SEEEINT, 2B, FiiRoORZEERIT 0.24% & 58 & ONE ORRREEIZ S
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WTOARZEM LTz, FREETROLNTHEATRAEFR 30 1277,
0.24% & HHED Fo TIEEKEN B L1z (p<0.05) 23, HREOZELIFR
b o7-, NaNOg #%5-1C L5 Fo 045 (REIRE. REMWMORE, 1R
M) ~OREBITBEIN o7, 0.24%F 58O Fy (7~21 Hi) OfRE
A LTe (p<0.05) 23, SRR LICEOKREICEITFR O bivieno

776

0.24% % 58D Fi TlX, HUKENED L7 (1p<0.05) 73, HEE TEREOK
H & OV fifias I BREE & D= mu&)f‘onfm)oto NaNO; #5128 % Fy
DORZFL, HERE ONHEICRT 2813 onT, FOHAS, KE, £FF
WX T HELRO NIRRT, if_\ Fi OWE#H O = ROE S,
FOIREE . EEET I AEFRITH T HHELFRD B 780> 72, Chapin 51
Z ORER D AETETEMED NOAEL % 0.24% (425 mg/kg fAH#/H ; 86.2 mg NO2-N
/kg {AE/H) & L7z (BH6T) .

F7-. JECFA ([ 10) 1= O#HERO AT D NOEL % 420 mg/kg (KE
/B (86.2 mg NOy-N/kg fAE/H) & LTW5,

#30 VOHORTHAREBERESEAER

WE B HRE Fo Fi F2
NaNO; | 0.24% fROK B | T~21 BiERORERED . | BHEFTRZR L
(86.2 mg NO2-N/kg | > FOK &g
{KH/H)
0.12% B M AT R | BMERTRZ L mPERT R L
(52.8 mg NO2-N/kg | 72 L
{RE/B)LLF

g. MMERBEIMSHEHRER (Sv b)) (On 4EAMEBEIESHESAR (Sv )
—iER)

F344/N 7 v & (MR, #5810 D) (238155 NaNOy (0, 375, 750,
1,500, 3,000, 5,000 ppm : £ 0, 30, 55, 115, 200, 310 mg/kg {K&E/H ; 0,
6.09. 11.2, 23.3. 40.6, 62.9 mg NOy-N/kg {KE/H, M 0, 40, 80. 130,
225, 345 mg/kg AHE/H ; 0, 8.12, 16.2. 26.4, 45.7. 70.0 mg NO»-N/kg &
H/H) O 14 BRESOKER SRR MTONZ, FBREHETRD OB %
# 311277,

K5 OBENME S HED 1,500 KT 5,000 ppm HERETHA LTz (B3R 44)

JECFA (R 10) 1X. Z®#BR® NOEL % NaNO; & L T 55 mg/kg AH/
H (750 ppm ; 11.2 mg NOo-N/kg fK&E/H) & LT\ 5%,
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=31 Sy 14 ARBEEESEEHAR

e PR K i

NaNO; | 5,000 ppm K O S MR TR L
(1 ; 62.9 mg NO2-N/kg
{RTE/H .

I ; 70.0 mg NO2-N/kg
K&/ H)

3,000 ppm AT R L AT R L
(1 ; 40.6 mg NO2-N/kg
{RHE/H .

I ; 45.7 mg NO2-N/kg
KE/H)

1,500 ppm ¥ 7 O IEBN BIEAT R L
(1 ; 23.3 mg NO2-N/kg
{RHEE/H .

I ; 26.4 mg NO2-N/kg
KE/H)

750 ppm TR L AT R L
(£ ;11.2 mg NO2-N/kg
{RHEE/H .

I ; 16.2 mg NO2-N/kg
K&/ H)LLT

h. EESMHHR (v M)

RS v b GRERBH, M, £FERE 12 L) (2815 NaNOz (2,000, 3,000
mg/L:200,300 mg/kg {AE/H JECFA#1& (i/%ﬁﬁ 8) ;40.6.62.9 mg NOy-N/kg
RE/H) O 21 B £ TOHUKE GBI THO T (& 5BEREIIRHA) |
RIFEEEL LT, MR » b (M, 7P0) (2 NaNOs2 &2 & £ 72wk 2ok LT
BEIETIE T » MR U ERE T NaNOs 2K G LI-RED 2 B2 V-,
BEHRGHTRDOONTEEIT AL R 321277,

2,000 mg/L ® NaNOs % &5 7244z 7 ~ ~ @ Hb B O 035785 B i,
BMAFRD T, EIRT » MIFRAED NaNO; # 5 S i=3EdikRT » k
IZEE_T MetHb BENE L., BZERAEHWI LRI, WEmIc oW

TIE, RIS (6%) [ZHXTEREHTE»- (2,000 mg/L 58
30%. 3,000 mg/L 58 53%) ., HAERKEIIFH CRIREE Ch 720, &
HRECIIRENEE L, 21 BEROMKE|IXFREE 51.5 g 12%F L 2,000 mg/L $¢5-
BT 2952, 3,000 mg/L 5T 185g ThoT-, TDH., ZOREDENIT
U L., 62 HEsONEE) AR Tx AR 213 g BERETIZIA 181g, 172g ThH -
oo BGEEOIREY O MetHb R EEEE 13500 Lo 7243, ¥ Hb fEILK
<, BED20%KMETChH-7=, (B 18) ,
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&332 Ty FEESEHER

e P 5-HE BlEY (M) EE
NaNO; | 3,000 mg/L FETRHN,
(62.9 mg NO2-N — 21 H i CTORERIELE,
kg (KHE/H) Hb #EE R
2,000 mg/L 2if. (Hb #£EE | JEC M,
(40.6 mg NO2-N | ) 21 H i CTORLERARIE,
kg (KHE/H) Hb #EE R

i THAEHE - RESHEHER (Sy b)) (QEMEMABRRUENAMESER
j. &R CEER)

SD 7 v bk (HfERE) 12 351F 5 NaNOs (Fak} - EE 1) 246~263 ppm : 12 mg/kg
RE/H (FEHHRE 240 ppm (ZxFL) JECFA #% (M 8) ; 2.43 mg
NOo-N/kg (AE/H) O A (Fe 2 125 8EHC7/2 5 £ T) I2h7- AR 53
BT, BEETRD bN-EEFT R 2% 33 1087,

REM O, HAEBELERKEOFEM~OEEBIRD N0 o7, F1 LU Fy
AR ORI, AR AR, IR ERZEOEE O ALEEIZIL NaNO;
B ERE L RTRBECTENBO LR o728, U 7SN % OB O3 A B E M
BERETEN- T (R5EE27%. *EHE6%) (BHB3) .

£33 Ty P ZHKLEERESEHER

e B HRE Fo F1 TN Fe
NaNO; | 246~263 ppm w2 L | U SN SR ORI O %
(240 ppm Z%F L 2.43 EBE L5
mg NO2-N/kg {K&H/H)

j. 100~240 BEERMEEEE (BFILEY L) (b, 143~204 HEEAESE

HERE (ELEY ) E—EDRER)

E/E Y b, %&5ﬁ3~6m) BT 5 KNOz (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,
3,520 mg/kg AE/H JECFA #i5 (ZH8) ;0. 18, 45, 154, 182, 192,
244, 577 mg NOy-N/kg AFE/H) @ 100~240 A MEKZRERBR N 1TH T2,
B, ZORBRTITHEOELEY b (BB 1ILLLE) ZHEFRCr— THE
L7z (MEERERICAOKIRE SN RSN D) . FREHTRD BN
R 2% 34 12”7,

B - BAE~DOEEITRD SN2, 10,000 mg/L ¥ 57 CTAREH
I 23380 bz, B AERER T Hb IBENDT IR Lz, MetHb 2
FE1Z Hb D 20% K T - 72h, RO NTZE O MY > 7 v UHEE L TV
73> 7-, MetHb 21T 10,000 mg/L = 5RE TR bE - T-,

AEFEIZRTT ARV ZRT 5,000 mg/L DL BB G TR LN, 26 OFRE
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BECTIIARITAENT JBIRIELTE 100%) . XEEEEZ 100% & L7258 04
JE/NT F—~< AL 0% Th o Tz, MRRE TIE, BEEE. BRER OEIKIL
TR B A E T OB OENE, TEOEN - NESTFEHEE ERICE
2 U U RERCHFFEROFZFE & £ 5 RIEMEIRE D, K2 5,000 mg/L #% 5-8% C#l
BN,

Sleight 5%, WTFNOEERETHTIRNDBO LN Z b, KNOIZ X5
HEDOZREREENR TITRD oz LTS (B 64)

&34 EFEILEY b 100~240 BEE2 SR

e B b ISILY) =
KNO; | 10,000 mg/L (REH NI, MetHb ¢ | 20T

(577 mg NO2-N/kg K&/ | £ L& (<20%Hb)

A)

5,000 mg/L IeRE DBEIEIEIRZ , 5 & | ERRET

(244 mg NO2-N/kg IRE/ | OB HHE O RAEMERZ

A)

4,000 mg/L IR L IR L

(192 mg NO2-N/kg i/

H)LLF

® EnsHERAR
FHERIE

Rt ERZOBLENRBR O R L% 35, 36 1257”7,

FHIRIE DBEFEREBRIL 1970 FROENHDONRE L FHBDOXIR & 72 538k
X720y, NaNO;s KO KNOs Ol & AW 8IREARERFE RIIEETH - -

(B2 68.69) , T ¥ A =— AN L AKX —HESEMIE (CHL #ifa) 2 v 72 in vitro
e KB FHEBRE CIE. KNOs XM TH - 722, NaNOs3 % 4 mg/mL Ll Eo&E A
BETHMEZRLT. (B 68) , JECFA OFHETIEIEBED T U 7 AL F 12
KON REEOFRENRDH EBLEIN TS (R |

7 v N RO~ T X% HW T2 mvivo TOYEREERER LK OV NMERBRICE T 565
PEICRET 28DV —~ =T o ESNTWDHR (B T70) | 2 [EIERETIIH
EFHEIMED AR C7e < 2B DEFEHRE G- D A Ttk & 72> Tu5, WHO,JECFA
DFETIEN-= b EEWOERNTETE2NnEINTWD (BR1.7),

FHERIELCIE, EIRIC & o TR L 2 A BERFEHEIT VWL D EE X bD,
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&30 FHERMEZEROD /n vitroBIoHEMHBRER

aRIR oD FEHH PIES AR it R
(A7) R (i) EEXL . BATHE
TEPER TG P
BEZAEY)
KNOs | 2@ 28587 | S. typhimurium _ _ Ishidate et al. 1984
FLEAER TA92, TA94, TA9S8, (= 68)
NaNOs TA100, TA1535, — —
TA1537
KNOs | IR 2828 | S. typhimurium Prival et al. 1991
B TA98, TA100, TA1535, .
TA1538
E. coli WP2
HEAY -
NaNO; | Ytk 5% | CHL fiifg L Ishidate et al. 1984
Ny (B 68)
KNOs _
* 4 mg/mL LA o & ToO R
x36 MWERMEZERD /n vivoBIEEEHRBRER
AR O FEER PIES AR R EEL . BATHE
()
NaNO; | /MR ~ 7 AE HF SRR 052 [8) Luca et al. 1985
‘ T = - 270
Qe kBB | 7 v MERE — iR O 52 B ( :
+ il 0 H(2 )
~ 7 A H R O 52 [\

* HEMEE LA A LN, X1 HEDA TOREZE

CiRicee)

TRt = E OB LEERBR OB R 2% 37, 381277,

TAHESHEIZ DWW T H 1970 FEAROEWERERSL, = o VERIGEE BRI E L2R
BRNKHT, HEBE R ROERBEMEIMICAWD Z ENAETH D &V 5 HiE
132 <1372\, NaNOs KUY KNOy O 2 H W EIREARERRAERIT T
BEtETH D (B 44, 68, 69, 71) . NaNOz % CHL #faZ FV 7= i vitro Yefh
HREFEABRCTHETH-72 (ZH68) , v U AU L/ fE L5178Y Mifn 2 A 7= 22
RIS R CH LN B SIEL 70 mM SLEOEHETH Y. 50 mM LA EoD
NaCl TH LN D YRR L [FER EIRED T N U LA F 2 K DB 25
BLERIN TS (BRT2) .

NaNOs @ in vivo YK EF R ER & OV ZRER Tld, NaNO; & Rk, —~=
T IO RBRTHBEORENH LN (B 73) | AEMEMER A LT,
JECFA OFHETIX N-= b e MLEMOERNRER TH - lREERH 5 = & &
LTS (BBS8) ., —F., NTP CElishiz~v AKUNT v hE AW/
ERBIIWVWTNERETH-7- (BB 44) . 7. v~ AZHW/MERER (B
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e 5 R OGRRE AR E) ICBWTHRIEORENRH D (BRT4)

ERE O MHAEERYEIX in vitro R TR E BOYBARRE 235583 D05, in vivo
RERICBWTIIEMETH Y | invitro TR LN BEEENEERNTRERT 57
BEMHITEVWLE D EEZ BT,

&3] HIEEEMEROD /n vitroBInEEHRER

ABRDOTEE P RS kS
(%) vl i A, BT
A o
FEAEY)
SR TA98, TA100, TA1535, + + 7 69)
TA1537, o
NaNO: TA1538
E. COli WP2 _|_ _|_
:i". gphimuf; l;im N N Balimandawa et al.
100, 1530.
TA1535. TA102 1994 (ZHTL)
18 Im 229K 28 | S. typhimurium NTP TR495, 2001
2R . + +
FE B TA100. TA98 (B0 44)
w22 9K 78 | S. typhimurium Ishidate et al. 1984
HEER TA92 . TA94 ., TA98 . + + (&1 68)
TA100, TA1535, TA1537

BHEEAEY)

NaNO:z | 4, s i Ishidate et al. 1984
~URY | v TR Y oS Wangenheim &
74—t | L5178Y/TK —* Bolesfoldi, 1988 (£
B & 72)

*70mM LA Lo & To Ak

=38 HEBUEERERD /n vivoBEEHRBRER

E‘iﬁ?ﬁ@*%iﬁﬁ pIE RIS S FEHL . FATHE
Eis
NaNO: AN ~ 7 A E R —  JERENEE (1 1E) Hayashi et al.
—  JERENIRE (4 18]) 1988 (&M 74)
— SRR OEeE (110E)
Z v NEhE — JEPENES (3R] NTP TR495,
~ U A E il — JEFENES (3R] 2001 (&M 44)
~ U AR L — ki (14 1)
~ U X E % g 05 (28]) | Luca et al. 1987
%
RERRE | < AN T RMENED Q) |
7 v NEHE =* SRR OERS (2 [F])
AL =% fRokES 30 H)

* HEMHBEMERZ LR
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(3) ErADEE
OaMnEH

b MRABSEEITHEMEA 4733 (F&8b, mlnd) ~250 mg/keg (AE, i
fe A A>3 67~833 mg/kg RE L HMEINTVD (B T75) ,

NaNO; % B JLIEAI XL T A OfFzEHR & L THWHE. 30~300 mg/
AN (0.5~5 mg/kg (KEHY) CTEHEIRD LN T (BHES8) ,

W7 oE'=7 L5 (7~10.5g) %#im%ﬁ (HE[E) SNz RATIEIEELDT
FIERO BV, MetHb IBED ERITA Uo7z (BB 7, 21) . EHBEED
AMFEEE LCEREMHES Rl > EELBBE, MRKRMEN, BHEE L
L TR B, R o o, R LA OEBENFTF LN TS (BB 7,76),

@MetHb MjE

MetHb K DIRBEN B 5 DEBEEIL, EEEEA 4 & LT 0.4~200
mg/keg KE (B 8) XIXREEA 4 & LT 33~83 mg/keg AAERE L < 1E 100~
150 mg/kg AHE (7)) Tholz,

MetHb IMJED SR LR & LT, AHE (MetHb (2L 09 W IR EME
Hb OFE. MetHb iZ0lEE DR Z K ONHEERIE~DOESVVIRTRO D) | 1w
BT )a—2-6-U T b Fu b —ERZIEIT MetHb #TfEHZE R ZIED
ARZETFTONTWS (BRT, 21) .

Atk 3 A RMMOILIRIZ OV T, BRI D 80% 2N BEAEERIEIE TSN D EIRE
THE, HEE (MetHb AR 10%LL ) IXrEEAE & LT 1.5~2.7 mg/kg &
EHTHDH (BRRT5) N, EFED MetHb MEDERF TIL, AEERHE OFFREIX 37.1
~108.6 mg/kg A&, ¥ 56.7 mgkg KETH-7= (B 7)) . £, LR
MetHb MJEDRRRIERF (1X & A ENER 3 A RBOILIE) @ 97.7%IXEEIKH
DIEEAEIRFE 7Y 44.3~88.6 mg/L LI E TR L NT= (B TT) & O#ENRH D53,
NG OREFNITHE ICERINTEBEFAFFKOBREBEL T2 &b,
ERRTIL B BRYYEIC L 2 NRIMEOREERE (BAEERE) AR OEINCE 2 rreett
DR SN TS (BT , Walton 1%, FLIED MetHb ILSE I 5 CHkFTHE
WZEDX, RO IV OFFBEIER T 2 KOMEBEMHZERIREED 10 ppm LLTIZ
BIFLRIEOHME TN ELTWD (BR 77 . 72, 2002 FIT/ LV AFFD
ﬁ*fi&lz( 3~6 AR 338 4 & RERIZEM S NIRRT TIC IV T REFLER

REHANTALH EibKkEZAWTGHR) 28I TV 53R TIE MetHb JRE
75>mb\ (56%7#8) WAL, £, FHFKFOMEEE O FERE S E ko FL IR
O MetHb IBEENE N -T2 EDRMESNTWD (R T8) .

KET1I~8 DT LS A XIRIT, MHEEREDOEWH K (FEEEE & LT 100
~500 meg/L., FHEEMEZEF L LT 22~111 mg/L) Z#BHRTL2F+EL (644) L.
TEERTE IR DRV VK (FEERE & LT 44 mg/L LT, mEEEMEZE=R L LT 10 mg/L UL
T) #EET25F L (384) @ MetHb JEE % ol L7-FE R, W& IC21372<
MetHb EEEIXIERE O&FHN TH 72, 2D LG, EREOF X HITMEEEDE
BT DS MED RN E RIS L (BRRT9) , —FH, Er vy a T
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FLRKE DY 1~T7 O £ 2R FE M S VBRI 28 Tl fHEEA A R EN
50mg/L LI EDBRFERETIE, MmF MetHb BT IREE (FEEEA A4 1B 2.99
mg/L) L, FEIZELS o T\ (8 80) |

MetHb MJED R AJEF & LCTIE. 4~50 g OREE (RiEe > LT 67~833
mg/kg REFAY) 2B (HE) RICET LEfIngEIn WD (2R 7, 21)
23, ZAVUIE OREENMET LR A ZBECOERF ChoTz, £z, B
ANRT T 47 (18~355%, &&ERE104) 12 NaNOs (15 mg/kg (K8E) i
K%Z 28 HREER I E7-4F%E T, MetHb JBEITHE % 0.25%. 0.24% CHEEEEIRTE
WX DEINIERO LN o T ENRFEINLTWD (R S81)

7235, Ward o k[E NIH/NCI (National Institutes of Health/National Cancer
Institute) OIEETNV—T128 5, BEIKF OMEEEE & MetHb IEIZ-DOWT O
WA TIE, LT XL ICii#EH STV D,

WK R EREEE A A VRE E AR D MetHb JBE & 23HEEEZ2 L & LTV AHF
FRITIZ LA ERWR REITRIBE O HEEEEA 4 & DB OILNIR % A7
BTHDH, MetHb IBED LA PO LN AHGETH,. BHRER E LT MetHb I
JENFROOLNDHZ LI TH L & LTHENH H, MetHb 2 E 2 HE I < & 5 HK[H
T & L CHSE O TR ZREE N, MetHb £ OIRETIHENRD D LD
ELTEX IV COERNDHRESN TS, MBEHEOBRE DA% MetHb HLEED
JFER & F 5D TiE7e <, MetHb IE% 5| &4 Z T ER M OEMRE L0 KB L
729 2T, FEROHEINEEEZFFMT 2 2 & L OECEIK F O iE IR R Rz )
MetHb MAED VU 27 L7 55052 FETHZ ENMETHDL (B 82) |

QM A

HAEERIE L, © POBTY I UFLERCLTN-= b JMbaMZERTH I L
W%, N-= b MEEMOL ITEM TORPAMERF LTS (B 8,
21 .

a. BERVHEILLSRNA

F VU 25 IR 202 #ilsk (ERH) (MG STV A EcEb KR ofgEREZE SR (0~30
ppm) EE L BEAATROMEEFZHE CIL. HEIERD bR hoTz (B
7. 83) ,

T T v~ — 7 OWFFETIL BREIK B O REBAE IR FE A3 & BB T (44 6.8 mg/L)
D BRI A DS IR B DR WERTH IR T < . TEBATE & B & 105V A
RERRHVED EFERLTND (B 84) ., —F, WHO ([ 25) 1L, HiE
DIAEMERT & ZREIOEHME BEINZFRSICE - > TWnWb 2 &, SR ENE
K DT BT O —>OZERCTRIE LR PRI EE (EREL2 kLT
WD EHERIZSND) ICERENRNWI EZHERL TV 5,

AX Y ADH HHIBITI T, AFLAGE KR ORYELHE IR FE )3 5\ O Higk o £tk o
B TENEESEROLTRIZERTEWEOHRENRDH S (B 85) 1, £ Dk,
BIEHIM AR L- 9 2 T, EUE(LIETH (SMR) DEHER SRS & 5
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RKOFIGETHELZIT> CTHRIFT LR, BEXACRICEET X LOMTAHE
EIBDOONEN -T2 Z ENRMEINTWD (BIRS86) . iz, ZOH%, A XV
A DRFANCE T E CRBRICA LK T OREEREIRE L BEE CEROMBEEZ R~
BEOMIETH, MAEIEERD LTV RV (B 25) |

b7 7 A0 753 OHIXK TECEKF OFEEEE IR (21.4 mg/L LT #iIX D 93%
TIX9.7Tmg/LLLT) EELERB AR CROMBEE IR, IR b
Mozt HESINTND (B 25, 87) .

NCH Y —D 230 EAT T, FHE KT OMERERE & BEEAEE ORI O
T, WEEBBEREIZ OV TIX 100 ppm, BEFBAEMEIC OV T 2X 101 ZEH &
LT, &, 2B THRAZAE CIX. 2160 60% (139 fhifT) CTH®EBRAE
BEENE L. Z0 95 127 ERTIX S MERER E K, 12 EET MK AEEEE IR E ik
Thol-, BEHEAEE, MBERE L LRV OIX 13 EFT T, &0 78 FHTTH
FEFE B E NMELS THRRERE NS VW ThH -7~ (BB 88) , WHO X, Z D
FEIZHOWT, ZLOEMDOH A AN/NEL, EREREDIILSOXITHONTORFE
WD72NZ LD, EEMEICENEDS E LTS (] 25)

Xu i, #FLIZIBWNT, FET, §ROU X7 5 w%ﬁ®ﬁi%ﬁﬂm$®m
FRtE R OB RS EAYE DIEEE N BRI A 7 il LV s &, Eo, BHEARE
@%ﬁﬁ@@ﬁ\Eﬁ¢®%@ﬁ&@ﬁ%@ﬁ%§ﬁ%%%9X7ﬂﬁ@ﬁﬂn
WZEERL, MY ATHIBETCIIEREDOREBK LA A LD Z LI NCAEEIT
fEEATE ., HHAEMRIE. 2T I KO = b YT I URELEX I Cbnd
WO RFEDR D Z L EHREL TS (B 89) |

FEROEZEEDOT —% 35, WHO IZ. 10 mg/L LA T OmSEetE 2 &6 9 5 8kkk
®Eﬁk%ﬁk@ﬁ%%%%Téﬁ%ﬁ@%éﬁ%@Eﬁﬁ&wkwaéoE

CENULEOREIZEBT AR - BREOMEME TR TEFEI=ET A 20N
AFTERRF S THLID, HEERETHIEITTE N E LTINS
(%%zmo

ARA D 258 BIRIRTOE R ORI IE 3 & ACBIK B O IS FERIE IR FE % bLEg
L 7= s FE BEAF 22 C . RIS OB IE N ZWIE EBE O T ENEIM L, 50 mg/L
TR A DR 2 B B K A B L CWAERICHIT 5. EBEERER D72
WX 2 B O3 U A 7 13521 1.9(95%FFE X [ (CD); 1.86~2.67) |
i 1.8 (95%CI; 1.15~2.87) (p<0.05) Toh-o7- (M 90) ., JECFA I3,
ZDOWFEIZHONT, RERFDOHENLRINTWDINEIDPARHATHSL E LT
% (ZR9) .

Sandor 5723, EKERKF OEEREIRE D E VY (B 98 mg/L) E£FIZ OV THE
SMR ORREEHISA AfEEZBEH L, MBERE & OBFEIC OV TR 7%
(B, R, EHIOKRE SITE D KAER FIZOWTHIE) Tl AEEEE O
BENOHELCELZ TR T EDAEIIREN (p=0.05) | 4 v Xkt 1.5
(95%CI; 1.1~2.1) Thollt#HEINTND (HH9, 91) ,

BIBIZBW T, BT 1987~1991 FEIZFE1C LT 6,766 £ K ORI DX HRIZD
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WCERE K OREIEEERIRE (BIEKMIE 0T —%) 2787 g Fe BT
72 CI%, MEREERIC L 2 BB T ROERIIZRD LT, BEET A v Xt
0.23~0.44 mg/L OREFRIEBIEET 0.95 (95%CI; 0.87~1.03) . 0.45 mg/L %
2 5 IEEREIEEEE T 1.02 (95%CL 0.93~1.11) TH-o7= (BR92) ., TDH L
[EAEOBFIE A SEHE J A, 1999 4E~2003 FEITHEE TR LTz 2,234 4 K OB 1S
BEEE B LIS DRI CH T LR OR A AW il mERtEE R 0K A
EEEEE (0.22mg/L LLT) &e~TomAEEREE (0.23~0.45 mg/L, 0.48~2.86
mg/L) DOFEIGEEELE A4~ XiZdkic 0.98 (% 95%CI; 0.84~1.14, 0.83~1.16)
THY ., BEIKEI LT REERERE & SIS I L DI O W TR AR
7RFRESIIERD S e o7z (BHR 93)

2000~2006 4|2 BEgEE TIET Lo 2,412 4 K ORSERIEEEL & OFERE N @ ED
WL bELNLER (B, BEDE. &5 - B, . 8, BB OB,
FERTX U NE) UANTHE LEZFRBEOXRE AW BEOMETH., HEE
MZEROEH EEREE (0.18 mg/L LLT) IZEb~ 70 & &R EEE (0.19~0.45 mg/L,
0.48~2.86 mg/L) DEENEIET DA~ X HIEE 1.03 (95%CI; 0.90~1.18) . 1.1
(95%CI; 0.96~1.27) TH Y . FEIKZIT L= iEBsEIRTE & BesE |- X DIETIT
MR EICE BB Do 7= (R 94) |

24 7°[E 39 BED S E/EA TR L= 3,303 4 D 24 BRI R Y-+ 7' /L (1986~1987
) HFORBEEEIZOWTHER LK MR CTEEL L, B2 L ICEY LIRE L & E
DOBEEILTHE (1986~1988 ) & B 2 HlsFERI[ENF /o #T L 725 5%, 24 »E
DOET Y ARRREITEME 0.63 (p=0.001) . & 0.56 (p<0.005) THY ., F
INURYRN S AON [ 3 VA A Rl DG ﬁFEEt4 ZOWTEEFoHT L7 EFER
2 (R2) X5 0.61, M 0.54 (2 p<0.001) TH 7=, Joossens B,
THEREIT T RV U A LI EEATREA NS EDL Y AV ERE L TEETHD
TENRBEINTEELTND (B 95) , JECFA, (X2 OWFFEIZOWVT, R
AE TIZE LR OFRaR 2872 < | ROBEEUREH] & B st TR T~ TR 233
NTWDLHZEEEHLTWD (BRI

AXYZT, K2 FAD, FEDOKPIHEEFE SN TVWD 148 OHUBIZISUWN T, fiF
FetE e (1990~1995 4F) &%ﬁu/ultﬁr“ (1975~1994 4) & OFEREZ 7= 4%
R, BEROEBEE - OHEBIERD Nzt HEIN TS (BFE96)

TV N OREWITIZE T, OB AE 42 KB DR OREREEE (44
pug/mL) | FAHESHEIREE (8.3 ng/mL) K OEEAYEIE TSRS (74 nmol/mL/457)
3R/ e b 404 (% 27 pg/mL, 5.3 pg/mL, 46 nmol/mL/5y) (ZH~_TWJ 4
HE< (p<0.05) . OFEEY X7 OF v XEIXEER F OREBRIERE 2 25~40
uymL7?a3(9mMH;LL~9& . 40 pg/mL LA ET 4.3 (95%CI; 1.4~13.3) .
AR E A 7.5 ng/mL LL_ET 3.0 (95%CIL; 1.0~9.3) . BRI TRERIEM:
28 50 nmol/mL/43 LA ET 2.9 (95%CL 1.1~7.4) L&E»1-7- (p<0.05) (M
97) .

SEFIRFRAFZE & LTl B OMRE &SI S B3 92 4. xR 128 4lC
BWC, BET V7 — MR HHETE U7 mEAHE K O EERIE DERE - B Y
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A7 L ORNITMHBERRO N2 hoTc b D7 7 U 2ADHRE (BR98) b bH—
Ji. B L AERRZ W ST B 746 4. FEEEMEOELE LIS OREE TEE L
KHHR 2,063 ZAIZBITHATF A=, BIELOHMEEEE OB EFENA & OMEE%E
FARToA XU T OEFIRRHFETIX, (KHED A F 4= ROHEEREE (2.7 mg/
BUT) BEREEICHES, AR ATF =0 KOG HEOEMEEE (2.7 mg/A DL
) BEREOFREA v XiT 1.5 (95%CL1.0~2.1) ROEHEDAF A=K
OHEEEIEIEREE O A4~ XHid 2.5 (95%C1;1.9~3.2) (W bE#IcHE
i‘) ThV, HEBEERNERNAY A7 EINIEET D 2 LRI TV
% (99 .

A F 3 TO 2004~2005 FIZHE & ZWr ST BE 228 4 R URHER 467 412
DONT DN B RN—ZADFEFI BAFZRIC BT, Bt S D OmSERIE . THRYER
EENE (BFET 7 — MRENOHEE) HPEWVE (£ 3.9 mg/HULE, 0.4 mg/
BLE) OF®EY A7 3MEWEE (% 1.7 mg/BLLT, 0.2 mg/BLLT) (ZHATH
21 (v RHIT4 1.92 (95%CIL; 1.23~3.02) . 1.56 (95%CI; 1.02~2.4) ) T
bHotz, 7B, BEEORREEND OMEEE L OHFHMEBEREIUC O W TIEERE U A
7 L OB Lo - (B 100)

BEOBEAE 136 4 L OEEOFBIZONWT, BFNHD OHEBEEREL )
THEAE R R E L IR L X R VU EREOKAHEL (BEICET LT 7r—hE
M) . BEY A7 L OBEEEZFASTER, HEBERIOMESTE L OMEBITRED b
Niemolemn, B4 2 E RUERICHT DHEBIEO NS WSEEICEEY 27
NEDo T (G ZHIE4 2.78(95%CL 1.01~7.67) . 3.37 (95%CI; 1.28~8.87),
EMOAIFEEEHY) (BE101) .

MEEEJE, AIERE L DR DB 645 &4 L kTR 458 &4 (BE, HEZ DY A
R+ THIE) 2RV KEONON—XDEFIRRIFFE TIL, BFE1D OMERE
To OVEE R AR 18 Y & MeEEHE M OV D e & OFRSIEERD ST, BEEIZ OV T
AR IE R E S 1.06 mg/ B LL F ORE & <7 1.06~1.6, 1.6 mg/HLL EDOREED
v XIS 1.17 (95%CI; 0.57~2.38) . 1.58 (95%CI; 0.73~3.44) TH Y |
PEEAEIE IR 134 mg/ B LA T ORE L Fe7= 134~226, 226 mg/ B LA EORED A
v RHIEA 0.71 (95%CI; 0.38~1.33) |, 0.44 (95%CI; 0.24~0.93) ThH-7= (fE
HEMAEZERL) . L, BEREORELZET L MIRE LSS, KA
BB & AT HEBIEO S AERIEEICB T 2 &ERE Y A7 1% 7.33 (95%CL
1.30~41.43) Tho7= (B 102) ., —FH. BEOME (GHERE CWEE.,
282 %) . BEMEOME (266 4) . BERYLEE (206 4) KUOWEFLISL
DB ORRE (352 £4) WONIHR (687 £4) IZHOWT, KEZRERELENAY
27 & OMBZRANTKEO N ON—Z2DIERFIXTRAFFE TIL, WEEONAET
IZDOWT, ERELB- I rT v, BMBHESEORBEZEIUZ DWW TITHHEED, =
VAT a—)L, @it R EROE X I Biz ICOWTIXIEDOFHBENTED &
7=, HREEEIER E OMENRD SN-0E (BN ol (v X
bt 1.65 (95%CI; 1.26~2.16) ) OHZTHY , BERE & OMEITRD Lo
7= (R 103) . B - EEN A DO (20~T4 750 475 4) & xtER (1,447 4)
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ZRWIKEO N O — 2 ORERFIXRIFSE TlL, BBIKEZ I LI ERzR~0
BREE (EEHURIZEY 1994 FOKEREREMZ L CTIID) 1L 25 E

U A7 OEINIFRO bR o Tohy EFEREICIRY | & HERE (HEEMEE
FELT10ppm LA E) DU R PEAKHER EBRMHEER L L T<0.5ppm) I
T 2.9 % (95%CL 1.52~5.56) minroi- (B 104)

FERG - BSOS 146 4. xR 228 4 (KU —772 L) ZHW =B
— A DIERIF R FEIC BV T A b O HANEAEE I E 2 F VB (0.16~1.23
mg/H) TR - BEBIREDO Y 278 (4 v Xt 1.7 (95%CL; 0.9~3.2) . H
B L) WO L, MAEERE & EEE O S FHEIREN & WEE (0.48~2.76 mg/
H) TIEEIChENRY 278 (> X 2.0 (95%CL 1.0~3.9) ) MElZ S
N7, Ward 5%, HEEEE & EIIE O A FHERE 0.5 mg EICHERR - BEEIRED
U 22713 30%800 (95%CL 1.0~1.8) T3 H#E LT (B8 105) .

KEOEZEMNEBE OEEOIRERE (£ 794, 844) . XM 321 £ &=\ /=
N B _R— 2 DJEFIRERAFFEIZ BT, Bt R ) b O SRR K OV AR R HL
ENZWVEITIROEE (3.8 mg/HLULTOEE) IZHARTHREAMAEDONADY RT3
HEAMER (5.7~8.3 mg/HLL T OEREEO A~ XL 1.8 (95%CI; 0.8~3.8) .
BERE) A7 IIHEEICHEM (v XX 5.7~8.3 mg/H L FTOERE T 1.7
(95%CI; 0.7~4.1) . 8.3 mg/H L\ FEEHE T 2.2 (95%CI; 0.9~5.7) . p=0.015)
L7ce BEMEORANCHOWTIE, 8CEK, ML G )5 OB R B E N
BWEICRBIT D, WAFMEWEECH T D4 v Rk b EnoTo, —H., fEhk
IZOWTI, HEEMEZE R % 10 mg/L DL EETe/kK~DBREIIR ., K ORERIEERA
A2 D 20 FEOFEEE (2.45 mg/L Kifi~4.32 mg/L i) OWTind, £bb
ORI E B EBRMAEIIZED SN hoT- (B 106) |

T T X D% AN E R — MR TIEIEM 1,688 4. 4ot 1,812 4 % 6.3 F8
L. B (R THEME2194. &M 634) OAN-EY R EZHELLRER, &
FROEEIK 2 B O EERER I E 0.01 (ZHRAE) | 0.04, 0.09, 0.16,
0.35 mg/ B OFED FFEARRT Y A 7134 1.0, 1.2 (95%CI; 0.78~1.86) . 1.2 (95%CI;
0.77~1.82) . 0.9 (95%CI; 0.56~1.37) . 1.4 (95%CI; 0.95~2.18) THEX
FERSIXERD B o7 (B 107)

74T RT9985 4 DFE R 24 FERBH L 7- 2k — MFZETH | AN
WROHEBREOER (BE 1 FMOBFEICONTOA a2 —D00HE, E
Feth 77 mg/H ., BRAHFRIE 5.3 mg/H) LiHLERMBA (B, EE - #B) ORIEY
A7 (T 189 ) L OFERMEITEO Lol (R 108) |

Winter 5%, & (NO %) X THBKBA A B I RVEEDT 2 — 7|2
28T I (BALT VYY) BEDELOEBREART T 47 (En Y BERG
72L) OFEBE LEIC 2RI A L, KNOs (2mmol) OERA D &2 L oS
TN=FaVELT+ U ORBEZFHTER, ENBRICRE SN HEALICE
3D N=raYENLT 4 OERN, HEEZERLZGAICITERELOS
ED2ETHoTZEWHEL TS (PR 109)
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HFHEERAEICBWTEOY R VEHE2RZEICRET 5 L BR~DBE T A 2
NV VEED W EEN L BIRTP OMPBIEEENEDT L ERREINLTWD
(M 110) .

b. FEFRTF 1) /XBE (NHL)

NHL & OFEBIZ DOV Cid, Ward 5723, NHL O #8535 156 44 (1983~1986 ) |
XTHR 527 £ & xfGe . LTk E (77 A HM) OIEFIRFRAFZE T, AFLAKEKD
OOMERMEDR 4meg/L UL E (FEEEE & LT 18 mg/L) OfFERLE NHL OFIE Y A
Z\ZIEOFERE (4> X 2.0 (95%CL 1.1~3.6) ) 2O b EHEL TS
(2 111) .

NHL @ #8575 (1998~2000 1) 181 44, ®FHR 142 £ Z AWK E (7 A A T IH)
DN AR—ZDRERFIXRIFIE Tl BCEIK R OREERIE O SR E N &V EE (FHE2
MHEFR L L T290mg/LLLIT) &L IXFFHRE 5 mg/L UL EOREEEEIZ 10 4
UL EFOKBREE SN-REICB W T NHL & MBI bt (v Xids 1.2
(95%CI; 0.6~2.2) . 1.4 (95%CL 0.7~2.9) ) . BENOOMBREERE (7
AFTINUINZT he A M7 EE2E0E 4 MOBE R ORRBIZOWTHE) 1%
NHL V 27 L OFREANTRS b7z (170 mg/H LA EOEEREED 4~ XEE 0.54
(95%CI; 0.34~0.86) ) 2%, BEND OEMNEEEEREIZ NHL © U 2 7 850 &
FERI L7z (1.21 mg/H LA EEE#EEO A ~ Xl 3.1 (95%CL; 1.7~5.5) ) , Z®D
Z B Ward 613, AHAKEKF OREEEMZEE OFERE (R 3mg/L LLT)
IZ. NHL U277 LFEBI LZeo 7z fEfm L TV D (R 112) . £72, KEIX
Y ZINTAANSBM NHL B35 73 4 ®tE 147 A =X RICEwB S NOD_X—AD
SEB e BRAFZE Tk, SRR D OREERERERE (B {EHUR O AL AKE K DOFLEERD>
DHETE, R HEREO P RAE; 2.4 mg/L) & NHL & OFHENIRO bz ho 7= (&
BO113) . fh, BEEZ N U7-fHERE, WREEAE. = ho YT I O REREICO
W, HEEIREE L NHL RBAMEICEOMHBENED L (B Y v SERkEE
MiE & OB L) Z &M, RA YO ANOR—RADRERFIR IS CHE ST
W5 (2 114)

c. NEBRUVHEZERIES

R OREE OBER & 1 &b ORI REEE OFE B DU T O K E O SEF] IR
FZEClE, FEROMERE-CHEAEREER (IRPICEE L T2 O KEKF R
FEIZOWTHIERZHWCHIE) ICL 5786 ORMEERIEY X 713 1.1 (95%CI;
0.7~2.0) . BEOFFKERIZE DY AZIZHOWTIIED T 2 sk & #Ehind 2
HilsNH v . —EMNhoTz (B 115)

MRS W SN2 18 UL T O+ &6 OR300 4. *HHR 574 &2
TEENLOMERE, HHEBEENE (77— FMRAEICI VHE) &R RIE
B X7 L OMBIIZRD LN DA AT LWL (BB 116) | R
PERMAE S & 2 STz 20 LA T OF £ (540 £44) OREEL *HE 801 & 12\ C,
NaNO; #RFEEHE L THWZHN S OERIEIC I T 5 maEERE — B R
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EHEINCED FELORMMIESE Y A7 388 L72 (p<0.005, BF3E) 5 OREERETE
&L OHBIFFEROLNT) 2 &b, MNTER SN N-= Fa V{bEm~D
IR OREE &1 80 ORMEERE & OMBENRE I &35 KkEORSE (5
117 b5,

FIRBIED RN A N B4 130 4. KR 319 ZITHOWTOXKE (7T A HIM)
BT AHANAR—ZADRERIXBRAFFE T, A FKE K T OfEERMEE SR O 20 £/ O
PRE (238 mg/LUT25HAEEL L, AEHIZ4.32mg/LU ERKEEHED 3
BE) S ARRRBEE & OFEITERD oz (B REiE 1.2 (95%CL 0.6~2.3)
~1.4 (95%CL 0.7~2.7) ) . £7-. 5mg/L & % % 10 mg/L Pl OREEeH %5
ZETeANLAKEKICIBRE SN-HREICHOW T HHRBIE - OFEBEIZRS b

(4 v X% 1.1 (95%CL 0.5~2.2) ~1.8 (95%CL 0.8~4.1) ) . BENHD
AN RHEEE - OMBE LD N7 (B 118) |

A XY AT, ZFHK 2 T ADRFRE DK ZMIE STV D 148 OHIERIZ ISV T
PHEATEIEEE (1990~1995 &) L RMNAME (1975~1994 4F) OFEEA % FH~7-5E
Fe. MR OV R SR D ¥ D T AEBEFE DS i i BATE IR O Ml C i < . FHEAE R AL
Z235mWER (B 30 mg/L) OIRWEER (2.4 mg/L) 2k 5F8xF Y 2715 1.2

(95%CI; 1.1~1.3) Th-o7= (B 96) ,

d. BERtiE. RIiLRRIE

T T UXIZBNT, HBRERE (BFE2 N LEBEEICOWVWTTTBREORST
VI FNAERRLABLEERET X X— AT, EKEN LIBREE
IZOWTIEESEANDOEET IEEESOMIBICKEZHE L TV EEEOR—ZT 1
VI —ANLEHE L, SRRSO LEME & OB 9.3 B L T
aR— MEERH D (ER 889 4. xR 4,441 %) , WHEAEREEN KIKOH &
BT D Em HEROBENE R EEE O ITAESE, feehkEkiz 1.06 (% 95%CI;
0.81~1.31, 0.82~1.37) , BEL#EIKEEFH LZBREIZ OV T 1.09 (95%CT;
0.84~1.42) THEFE L OMHEBEIIFRD bR o7l (ZFH119)

1999~2003 F(ZfEMIE TIET L7- 513 £ K ONMAR A FE 25 BB R R LIS CIE
L 72RO Xt R 2 R 72 B8 CO MBI SE ClE, R tEZE R 0K EB I

(0.18 mg/L LL'T) 1T~ 7o m A EEEEE (0.19~0.45 mg/L, 0.48~2.86 mg/L)
DREMIFEEIE T 4 v AT 1.76 (95%CI; 1.28~2.42) . 1.96 (95%CL; 1.41~2.72)
Th O, BKEKEI LT AEERERTE & S IC K AR CITITEOMHEBENTED b i
7= (& 120) .

ARA D 258 BRI CTREME, AISLAREESE 1 & ACBK HF O REERE IR % LLig
L 7= HUBAEBEAFZE C, FHEAE OBIEN Z M ERIN B O T BEM L, 50
mg/L %8 % 5 AR & & K 2B L CW S EMICEBIT 5 | B IE EE M
DI WERNIZ KT DRI OFERT ) A 713 1.9 (95%CL 1.20~2.88) Th-o7=

(ZH 90) , ZDOHFZEIZHOW\W T, JECFA 1%, ZSHEEFOMENL SN TWNEMN
EOMTRHLE LTS (BRI

46



e. BEHIE. THRERE

AR OB (1986~1989 4F) 2014, xR 1,244 4 (REBAHEREE N TE(E
TAHRAHLDOAKEKREFEH L TODHER) &AW KETO AN O R—ZDERFIx R
FZEIZEB VT, AFEAGEKOEEERE OEE (10 2L L) 28 5 mg/L DL E#
DOBHFREIGE Y 2 7 138w Fv X 1.03 (95%CL 0.66~1.60) ) . il
FRIEEELE OFEBITRD e o7z (B 121) . —F., KEESLEHENFITAT-
K EEBEHESREE - @#FEME (NIH-AARP Diet and Health Study) =24— k
(2B 5 BEHEOMERIE K O MR OFE B E & 2RI K OVBA A0 ia A o
VT HEA T LDV R OBMRERAZHAE TIL, EH 9.1 FEREOBBRFRE IR
THANFE 491,841 47 1,816 Flo-=E e (BIMHARARE 498 fi, FLIARRE 115
) NHERR S, BRSO OFMBIEOEBIEN KL VVE 5 IR

(0.31~2.27 g/1,000 cal) &bV 72WE 1 7o ArEE (0.00~0.13 g/1,000 cal)
Z i U7 2R MR L O ARE O N — Rz ZznFh 1.28 (95%CL
1.10~1.49, P<0.01) K% X 1.68 (95%CI; 1.25~2.27, P<0.01) Th 7=, £7-.
INTA K& O OB Sh)s 5 o BB 1E B o BRI FR R~V — R Euid %=
NZ1 1.33(95%CIL; 1.01~1.76, P<0.01) X T* 1.78 (95%CI; 1.34~2.36,P<0.01)
THY ., EMER S E RO EEEAE 2N B, FFICMREO U X 7 2N
D2 EDRB I, PR SRS B D O EEEE OB E & O REE
XA BN oTe, 7B, KAEICEWTIE, £l u V) —%7-0) odliElicE &
EHRTWED, EADEREREREIIRHATHS (B 122) ,

TERR SIS & OB 2 R 72 T A OIEGIBRIFZE CIX. B R B THEOR
EOLOHMEEEE, = ha Y7 I OB E TEREEY A 7 IZIEOMHEINGE
S (B HEM EERERO A » XTI HEREERE 2.0 (95%CT; 1.0~4.0,p<0.05) |
=btrY7I23.0 (95%CL; 1.4~6.4, p=0.01) ) . NLHOERLENALY A
7 W AR L7223, A AN B CIIMEBENTED bnihoT (B 123) .
JECFA 1T = OFFIRIZONT, R AU A7 MBI TAIZE i b HasEetE. g
B, TR ULATRERTLION, FNHEMTEIT -2 SR 0Nk 5
WE LT3 (B 10) .

7 F 20 753 OHIK THCEIKF OEERIEEE (21.4 mg/Ll LLF. 93%I1%
9.7mg/L LL'T) L WREIBON AT RO EZ TR, FHEITERD b/ )
>7- (M 25, 87) .

f. FFigE

FRBECRE (2 DN TR, & A O B K OSFFRBE 23 2\ O -SRI 3 1 2 B0 D OfEEE
e, W, = Fa Y P AFLT I (NDMA) HEERENSOHUISIC R THE
Mo Tz & OREWTIFZE (2R 124) B 5,

g. EHAAE
KET 10 B EFR UKEZER LT TW5 55~69 mozct: 21,997 4 (N
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16,5641 2T K Z | TRV TR OHF K ZEBE) 2512, MBEEERE (7
FerEzEsR & LC0.36, 1.0, 2.4 mg/L, g1 4> & LT 1.6, 4.5, 11 mg/L tH34)
ERNBAE (BABGET —XIZHESL, 28T 3,150 4) & OMBEZRT-/FEE,
NHL, HifE, 27/ —~, &5« - il - B - Bigon A L o—& L=/
IZZR O B T A, B - DREE S IZIEOMEEN. F5 - B S IXA O
AR L (B 125) . JECFA X, Z OHFFEIZOWT, FEFERIBEIHR MR
DOHNT, MOBERICELZEZOFMEELRHDHELTND (B9 |

ICABFFE L Uik, FEICIBIT DIMOMHME TS5 EEF 0N, R O A
FUBEN 10meg/L #8B2 CWTERNH Dt FEdBIcHEwmE L =ty
T X US| CTYIRIRE AT o TR, IMAREDFE D AR RRERIZ L
T 55%IEMmoT= L OHRENH L (BHR 126) 23, JECFA X, Z OMEILEHF
PRI L AIEMELE L TV WEDREN D VD . TRREEDIE D A RBHFFEH
FHICRES BN LTWAD Z &, HEEEA 4 L OEENEDLILS BREENITA
HCLHBAILTEIML WD Z EENL, IRAELWE LTS (2R 10)

@DFDhDFE
a. DIEREE

DML R~ DB 2 OB K F OREFEEIRE & BE S 285 o1k, —B L
EWRIIE LTV (B 25) 25, MESME GEK 2 U7-EERtERE & o
MHEIZ R L7=E b H 5 2 &8 Ward & (SR 82) ORELITHIT STV D,
£, 174 (BrE154, &M 24) OBEART VT 4 7 2RWTIThn - &
EZL _EEHRZ 2 A4 — —ER T, NaNO; (0.1 mmol/kg AE/H) ZHRML
TREAZEE (3 B L7-#ERE OIUHEE M & OV AL 7 7 & R EEE &
B oo l=hy, JEEMIMER CBAREN A BITE» o722 ERHEI TN
5 (R 127)

b. BITF~DEE

Al ~DOEEICHOWTIEL, ABE LX) D 0.5 mg/kg (AE/H O NaNO;z % 9
HREFER L7t FTRE~D 17-E FurXxA7a A K, 177 AT A RO
MWD L, BIBEAT A REKROBO N REINTZZ ERHEINTND (&
fE 128) .

c. FRIKARFE

BEICECEK R ORSERIE I X 2 FIRIRIERAMEE ORI, FRBEOKE S L
DHE - FOCERAHREIN TS (R 1, 129~131) .

fEANRT 7 47 (18~355%) ST AEE (10 4) L3RR (104) (24300,
AT 121X 15 mg/kg AAE O NaNOs %, %&EIZIFIKO A% 28 HEER =, FiR
HRISRE~ DB 2 SR D EIEALIELHERBR N Ef Sz (3 UFE, EERE D
2WEFEZREBRF) OB ER) . RO B BuAA g, FARERALE
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v (T3, VX—A MJa—FFo=r (rT31) . T4, TSH) mHEE|ZHEECTE
FERD LT HEAEIREE T L D IR~ DR EITFR D b o7z (B 81) ,
—ji b MIBIT D EBEOTFRRER IOV TR, BT o3 vRN+o7k

BIETHOD, RBFN 2 I URERZENFET HHEICTEWEE L KT T (&
E'ici 129, 130) & L7=#ELH D, F7=. Tajtdkova HDFE (10~13 %) Zxf
Gl Lo =SB DR 5E C. H P KFP ORBSEIRE S m sk (51
~274 mg/L) DE (324%%&«&7%%@(%71 1% 315 44) 1TV Hids (2 mg/LL
LITF) O%E (168 4 FMKZBHIRTE7-01F 109 4) 1T THARIROMKE,
.4 TSH 73 4 mU/L UL EOSEEE R~V A% o # — B HUREHEOSEE DN E

(MHFOKTA4REE, TSREFTEREERL) ZENFEINTWD (B 132) ,

Gatseva B3, 7/ H U T OHFREIENZ K D KEHEZZ 1T TWD OO, 7
72 h . BCBK RS IR E S m R (BFZERE I 75 mg/L, 23 FERE DO EIE 76.5
mg/L) & HEEAEICIRER éhfu\m\ﬁ (WF7Els1% 8 mg/L, 23 EERM DT 10.7
mg/L) OFE (T~14 7%, BERE 156 4. FEBRERE 163 4) [T\ T, JRFD I
U EREE, Eﬁb:ﬂ%ﬂi@%%é&ﬁﬁ%ﬁ«tf% R I UREEICEEZEITIRDD
IR T2y, FRIRIE S B E R ERE B W CIERBEREIC LB EIC S o T

(MREERE 13.5%. FERREBERE 4.9%, F v At 3.014 (95%CL 1.293~7.027) ) (&
fE133), £72.[A U Gatseva & 23 BCEIK R AEBAE IR 03 & s (BFERF X 93 mg/L,
23 - DI-15)1% 89.7 mg/L) BIDOFT & FEEAHEIZIREE S AL TV R W R A E D 4T
IREMER OIRIZOW T, FRRICHEIRR~ORELZRHE L=, TOMBE, BT
DR (26 4) ORT I VRBENIERELE (22 £) ([THAATELS, BIR
IRIERAEME (34.6%, 4 v Xk 5.294 (95%CI; 1.003~27.939) ) NEEICEH
Mole, ETHE (83~6 w&) Tk, BERE (50 4) ORF I UVHRREENFEEREE
B (49 4) 1T TEL (p<o. 001) RO I A= AE BT (28.0%, A At 2.333

(95%CIL; 0.8491~6.412) ) HIEBERE (14.3%) LVEWbHLOD, HEZEILER
N ol (B 134)

BILR AT =T CEMBI N, RPHEEBERE (£2F0OFHT 53.1 mg/L) 28
e k(75— X A VH 69.0mg/L ) LIEFDOE FOEIRROESESLK
X X E B LB ZE Tk, IR O EREICEBEZITFRD T, BRRIRIED
AT 35.5%. 34.7% (F v X% 1.01 (95%CL 0.86~1.19) ) THE
EITED LN o7 (B 135)

d. #EFRIE
FEHO I RFERIFICOWTIE, WL O OREWHTZE TIIESR & FobhK o DR
FetE iR FEEIZIEOMRBENERD bz Z &3 Ward b DOfkdn (BH 82) THEINT
WD A Z YT TAT O T AERFZE TIXEOBIK B OREER A 4 R EE T Ll (28.9
mg/L LITF) & TRWERISOMS U A7 (RIEHERERE & L) 13879 5 A
BRBOONTZ ENHRESNTND (B 186) , £ DAPERKFICOWVT, &

LTy OARTEMR,
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WrDBE LRt b CILE O HHIRE &K ORI OB 2 i LIZis R, B
THEICE,M T OWE (BR 137 b5,

e. £JE - HESM

AR - FAEBMEICOW T, REXRBEFET LT L OREL 538 4, xR 539
K NIHRRT DOKEK, BEERICOWVWTA V2 Ea— L7 KEICBITA AN
— Z DFEFIRRIFZE T, 16 me/L UL EORSEE A F o BERUTEMIED U 2 7 HEin &
RN b (B 138) , 72, KEIZBWT, OELNEH, MEKEX
TR EREESE LA T2 FEbORE UEFRE, 6,544 4) L ERMEFHDR
W ELEBFT LR HREE, 6,807 &) AxtGRE L7-, BEOEHEREDOE
BREEFELORRMERT L ORRREME LIEF BRI CTIE, EREOF 1
TSRS 58 4 WAL OFTHE A » XL, BEA S 2 & O SRR 18 B &
EOERTIE 1.32 (95%CL 1.01~1.72) | #HAEEAE O 2EEE & UE O FRIX
B TIX 4.70 (95%CI; 1.23~17.93) T 7=, EREICITHREHHEEE, O
RSN B R AR S BRI OB I E & (XA BRBEER L L N o T2, 72k,
AFEEICIB TR, BEFNZIS T 5 EAHEAE OHEE B REOTEH L H 5 735,
BN OBREXL OBRBEHEIITHATH S (B 139) , Zoficbn< 20
DHFFEIZIBN T, BEKZ N L7 B E DB RIS L 2 FARSIR R DO REFH D U
A7 AR LTy, AN (BRIE, JE, BE, TENEEELES)
& ECBIK Y B OREEREE R OMEICOWTIE—EB LEREERNE LN TV RN T
2, Ward HIZ L AMFBICTEEH SN TS (R 82) |

Flo. A=A R T VU T O 16,229 & O DAERTAFFEIZ IV T BBk
DOIEFRIRIEE NP2 E (0.125~0.350 mg/L) & A WIEEWEE (>0.350 mg/L)
O BTEARE K &A= BB SIS FR R IR B DR WBEIC LR TE - 72 (IEA v XX
1.23 (95%CL 1.03~1.52) & 5\W\E 1.47 (95%CL 1.20~1.79) ) L O#HE (H
B 140) b S, BCEKH OFEEEEIRE (40~60 mg/L) 73FL4h EZEIRIEIE M
BEORABEICRET DAL R L-HmE (3R 141) 2355,

2. EE#EAFOFEE (F 39. 40)
(1) EEILABRTHRE (IARC) (S 12)
TN—"T7"2A: & MIHLTRELEBENAERD D,
B POEMBRE DN AMEIZOWTIEL, B N TOFHUIRERN TH S, B
o o> AR AL |3 B A AR AR N & AHEE S %
BT OMBREORENAMEIZONTIE, & F TOFRLIIR+STH D,
BB K T ORYBRYE DTN AMEICHOWTIE, & R TOFFUIR+5Th D,
HEIRIE L T I HDWIET I FEOMAEDLEIZE BB N AEIZHOW T,
FERENW) TH AR B D,
FEANERTE TV H AR D RN AMEIZ OV TIE, EREMW CIREAREELS S 5,
EEAE DR DB AMEIZ OV TR, ER#FIY COFHLIAR+2TH D,
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(2) FAO/WHO ERIEMAMMEMREE (JECFA)
OEEEE (BE7. 9)

JECFA X, 7 v NORMFEMERER (2 42) THE L7 NOEL 370 mg/kg &
H/A (A AL L0 IC28f35100 #EA L., — BERIFSE (AD]) %
0~3.7 mg/kg RE/H (FElEA 4> L LC) EEH LT,

Fl&igkid, BRI L AT ML, in vivo CHMEBBRIEICEHR T HERETH D

EhEm LTz, FEH9EIEE (2002 4F) [ZRBWC, HHEEA 4> @ ADI iX 0~0.07
mg/kg (RE/BIZFRE I, EEEERIEIZ OV TOH LW T — X [ IREERE ISV T LL
AR E SN ADI 2 RELK EETHRWAE E X o Tzlzd, ZESIT, &
44 15 (1995 ) IZHB W T T v ME#EMERERO NOEL 500 mg/kg A/ H (FH
feth hU AL LT ICEEMRER 100 2 A L T E L7 ADI 0~5 mg/kg K/
H (NaNO3 & LT) . 0~3.7 mg/kg AE/B (fHERA A & L) ZMFTHZ
el DY

QHEHELIE (B8 10)

JECFA X, 7 v F & Wiz 2 EF OB TOLIF~OFEIZFE-S5< NOEL 6.7
mg/kg RE/H (FRHEEA A2 L L) & 2fF% 100 =@ A L, ADI % 0~0.07
mg/kg KE/H (FEMEEA A & LTC) &Lz, 2O ADILIE, 3 A& TOILR

ITEH S e,

% 44 F24A (1995 4F) 1BV TCiX. NOEL 6.7 mg/kg (AE/B K X7 ~ b % H
V72 90 H il E M ERER CORIE B EIRF DIEKRIZE-S < NOEL 5.4 mg/kg K/
A (FEmEEeA A4 L LQ) IC2ef%% 100 #5@H L. ADI % 0~0.06 mg/kg {AHE
/B (FmEfEeA A 1L T) & L7z, L2, BIBEDOZ L b N ERIEiED /)N
SREENCKT DA RIASZ KM L TEY, BIBE~OEENEZEER S
ZHNRETIEARNEFE B9 EIESE (2002 4) TlEimL., 2O NOEL #8 /A L7
N7,

HAEEAHE X, MetHb MUE A 5| &2 2 9728, Z AT LA G142 = 5 alREME A
HHTW, ﬁ@&%;owféﬁmﬁwﬁg% XETHONEEITHSH L Bbiu
A, L)L, AEBICBWTLEa—TX -5 —#ILEl E%ﬂ@ BT 5HD
Thb, %ﬁ@%%%g% RETDITITFEI Thanotz, AEHIT. SHBOEE
akmfﬁm&ﬁwﬁﬁﬂﬁ_owfva1~¢~%1%5k@ibto

(3) WHO R¥KKEHA FS5 A4 D RUBHILXE (B 1, 4, 5, 6)

WEERE DT A N7 4 AMEIL, FAHEgRE IS zHshZ (e F) © MetHb IfifE
IZESE, 50 mg/L & STe, 7272, AEMIC L D15 L £ ITHE S HILE D
BYYEIT Y A7 ZBEE NS 5720, BAEWIBLO R TEEIR/K TR
AN SVANAN

FAEERE DA N7 A MBI, FEEREIIS L TE, LR (B ) 280 T,
0.4 mg/kg fKE/H 7> 5 200 mg/kg (RE/H Z#8 2 558 C MetHb MIENFED &
Nz et &AMED 0.4 mg/kg (RE/HICHKSX, A% 5 kg, K& 0.75 L
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ZIGEL T, 3mg/ll (mEEHEC) LEH I,

BICBK R O RS A e VB AH BRI [RIRRICIREE SNV D FIREED S D7D, BWE
DA RTAME (GV) (2K HEE (C) OEOMIT 1 ZBARNEDITT
xThD,

1B MERRTE IO L CiX, JECFA 23 hEEsHE O ADI 0~3.7 mg/kg R/ H . HAHERE
@ ADI 0~0.07 mg/kg AAE/HZIREL W5 (2R 9, 10) , fEEERED ADI 0
~3.7 mg/kg KE/H I, E‘ﬁ’@fzfﬁ/ HAEIIE OB B T A OHZEZEZET 5
L BE MDY RZFHBIZHNWDITITEE TRWEE R T,

(4) KEREHFRET (US EPA)

Integrated Risk Information System (IRIS) (ZH 11)

EPA /IRIS Tl {bFWE D7 %2 . TDI (/MU T 2B OZ2BHE (RO RfD)
ELTEMIERNAMEDBREZEMEL CWDE, F2, ) —F T, BRAZEIZS
WT, BNAMEZEBICOWTOFERZEMEL, HEIZSUT, BROBEICILU A
JIZONWTOFHREREL TV D,

@ ##0ORfD
a. fHEAMEZER  (EPA/IRIS, 1991 (HHE11) )
[CPS-Z ¥ AR IR R &
2% (UF) (MF) (RfD)
MetHb IfifiE O #IHEEARAER NOAEL: fgfgEZ 3 10 mg/L 1 1 1.6 mg/kg
(MetHb L~/ 10%#E#  (HAEfE: 1.6 mg/kg (AHE/H) * R&E/H
i59)
(LA B L 72 LOAEL: mfgtEZE5% 11~20 mg/L
0~3 7> H i FLIL) (PAFifE: 1.8~3.2 mg/kg (K#H/H)

b MEYERA (S0 77, 142)

* FHEAYE 4.4 mg AFHEEMEEESE 1 me/L ICHYE T 5 & L CHRE,
** (K Akg DILEOFWILZ N L2k E% 0.64L/HE L, 10 mg/L.X0.64 L/H/4 kg = 1.6 mg/kg (A &/H
weE MO RS SV e FEER (L) ToOEEREED NOAEL Thb 2 &hb 1

b. EAEEAEEFR (EPA/IRIS, 1997 (ZH11) )

%2 (Critical Effect) JiEhs NS EiEfRE  ZHEAE
MetHb ffijiE NOEL: #EKHEE 10 ppm 1 10 *** 1 X 101
(AL 22 PER I L (AR 1.0 mg/kg (RE/H) * mg/kg (A
7=3LIR) LOAEL: bR H1iREE 11~20 /H
(ZHTT) ppm

* KE10kg DF+ELOKELZ 1L/BHE LT, 10 mg/LX1L/H/10 kg = 1.0 mg/kg {KEH/H

ORZMEOE Ve MEF (FLIR) ~0EEZRFEEEZE (MetHb )E) o NOEL ThHhoZ &, RUIMBEEDT
— X ThbHZ END UFIIARMEA.

xR RS B RO FPEIZ OV T 10
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@ FEMAM
Tl

(5) EAEICHEITLHKEREDRE LOFEOFE (S8 2)

JECFA %, 1995 |2, BmEEAEICEA L CTT7 v &2 AWz 13 B Ok H3R
B C ORI BB S OB AL 2RI L7~ NOEL : 5.4 mg NOo/kg (A&E/H &, T
v &AW 2 ARG OBk EERER T oUE &R OBt O RS E 2L 2 B L7
NOEL : 6.7 mg NOo/kg {AH/H % £, THEFEMAE 100 (FERZEROEANZE) 7D
ADI % 0.06 mg NOy/kg AE/H & & E LT,

WHO 1%, 1998 fEDFHH T, FL4NE D MetHb IiE (AMERE) (B 77) O
DIZHEER A 4 v OBRAFDIREHE 50 mg/L DHEFFIZOWTHERR L7-, MEmEEEIEIZ W
TIZ.JECFA CRE LT — 212 E3< ADI #8:H L Bk DEEHREE 10%
EL. KEG60 kg DA 1 H2 LEKTENET D &, HAHEEA 4 OFEEHEIT 0.2
mg/L & L7z,

BREICHBTHKERERED BE L OBROFM CTIL,JECFA X TXWHO (255 %
EEEtEZESRIZBI L Cid, Walton (1951) % & L2851 R D MetHb MUE D [ 1k D&
225 10 mg/L LLF (FEEAMEZEFR L LC) & L7z, Fo, EmEEBEZERICEL UL,
MO TIRWVEETHY . MEEMERLFRRFICHETAZ ENFRETHLZ END,
THERIEZE R L WM EZE O A FEICOVW T 10 mg/L & L. ADI 0.06 mg NOy/kg
{REE/H 7> 5 FHE X 0.05 mg/L (1 B 2 L/KIER, {AHE 50kg, H5FL 10%) &L
7
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£39 WHOFICKHEMMEZEZRD) XV FH

FRAL NOAEL eIt FHlfE
JECFA 7 v MR NOEL  &E&ff¥K ADI
(2002) A X T AR 500 100 0~3.7
mg/kg & mg/kg KT/ H
#/H (A A &
L)
0~5
mg/kg {KHE/H
(s R U
LELT)
WHO/DWGL  EWMgEE S =fsE (e b)) 50 mg/L HA RTA ANE
%4 hR ® MetHb IfJE (28 1) (hHAR A A 50 mg/L
(2011) L) (hEfe A A &
L)
EPA/IRIS MetHb 1L 0> ) #] B DK JiE 1R 1.6 1 &0 RfD
(1991) (MetHb L UL 10%#3iHHE) meg/kg & (RS ME D i 1.6
GBIl ZEH L= 0~3 /1 H HH/H LEWe MR mg/kg (KE/H
ngLe) SR (L) (HEtEER L
(M 77, 142) COEER L)
#7 NOAEL
ThbHI L
5)
JEA G B HYL D MetHb i 10 — ELVE(HE
KA mg/L 10
(2003)
mg/L
(et 2EsE &
L)
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FA40 WHOFICKLEMHEMUEZZRD) XV FHH

R NOAEL EN LR AT
(mg/kg (AEH/H) (mg/kg (RHE/H)
JECFA Sy bEHWE 2 E£foRE NOEL TR ADI
(2002) TOLili~OF 6.7 100 0~0.07
(B 9) (RS A A (HERYAE A A2
L EL) ELTO)
WHO/DWGL 4 LOAEL HA KT A i
% 4 Wi AR (B F) © MetHb i 0.4 3 mg/L
(2011) (1) (B B8 1 A (M AERE A A
L L) ELT0)
EPA/IRIS MetHb I NOEL 1 &0 RfD
(1997) (FHAUSL 2 B PER IR LT 0 1.0 0.1
~FLI) (rortArmimes  EELREL
(B 77) 10 ppm) 10
LOAEL
(Bl o e e
11~20
ppm)
JEAE A JECFA o5 %
VISEVIN ADI
(2003)
0.06
(HERYAE A A2
ELTO)
3. BHEKHR

RE22GEFE D AGEREFHI IS 1T A iHFRRE E 2 ) OV AHBAREZE 38 D /KB K DR
RIL (FR41) 6, FHEHRITEB T 52 &EMERTA DL & FAKIZEBWTIE,
HKEEKEEEME (10 mg/L) D100%EEE B 1TETTdH > 7225, 1F& A EN
20%LLT (4,434/5,337) Th o7, £z, HKIZEW TR, [FIERIZ80%E1E 100%
LT OBEBN16EFTH - 7223, 1F& A ED20%LLT (4,718/5,811) TH -7z,

R 224 FE K E R FHT 30 1T 2 AN EE RE 22 B D ZKIE K DR HR L (F842) 7 6 |
BHEHRIZ BT D EEER TH D & JFKIZEW T, KEEHBEME (0.05
mg/L ; BE) D100%BimEFN60&EFTdH > 723, 1FE A EN10%LLT

(1,346/1,658) ToH o7z, £, HKITBWTIL, FHEIZ50%B1E60% LT O
EATN1IERT D - 7208, 1T E A ED10%LLT (2,185/2,204) ThH- 7=,
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=41 HBEZRZRRUVHEHEBEZEZESR /KEKTORLEIKRE (S8 143) 2
o FEVEMEIC XT3 5 R A 2%
K 5% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80%
p il 5% | M | M | B | B | R | B | R | e | HEiE [ 100%
Fr | KU | gy | BAT | 10% | 20% | 80% | 40% | 50% | 60% | 70% | 80% |100% | it
%; bl ﬁ“ UF | UF BTN BN U BTN BT | BT
D ~0.50{~1.00|~2.00{~3.00|~4.00|~5.00|~6.00|~7.00| ~8.00 10”00 10;01
il mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L ./L
mg mg/L
IR 5,337 2,251/1,165(1,018| 368| 213| 138 68 39 28 32 17
EEﬁﬁﬂ< 1,077 538 284| 193 39 13 8 0 1 0 1 0
J%k% S 283 169 76 30 2 5 1 0 0 0 0 0
ik | 3,107 1,089 649| 666| 276| 164 112 57 33 21 25 15
Z D, 848 447 152| 122 49 31 16 11 5 7 6 2
R 5,811 2,077/ 1,442|1,199| 515 299| 122 74 50 17 16 0
i%‘lﬂﬁk 1,070 460 320 221 42 21 2 4 0 0 0 0
ﬁvk% S 276 152 69 45 5 5 0 0 0 0 0 0
MK | 3,083 859 714| 716| 349| 200/ 103 63 46 17 16 0
= Ofth | 1,365 598 333| 214| 119 73 17 7 4 0 0 0
(ERk 22 FERAERFR)
=42 HHBMEZEZF KEKTOREIKRE (3 143) 2
o FEYEE L Z 65 BEE A %
K 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
p I 10% | #Bif | B | Bl | Bl | B | e | o | B | B | 100%
B | RU | gy | BAT| 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100% | it
%; gl ﬁ“ UFT | | UFT | UT BT [ UT | UTF | BT | BT
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 10.051
)
] 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 1,658| 1,346 91 38 48 18 26 10 10 7 14 50
ELRUIWN 504 301 56| 21| 38 14| 19 7 4 7 71 30
J%k% S 163 102 18 13 4 3 4 2 4 0 4 9
Hi T K 783 749 12 1 5 0 3 0 2 0 2 9
D 200/ 187 5 3 1 0 0 1 0 0 1 2
R 2,204 2,185 12 3 2 1 1 0 0 0 0 0
%iﬁﬁk 517 511 2 2 1 0 1 0 0 0 0 0
?%*% S 153 152 1 0 0 0 0 0 0 0 0 0
Hi K | 1,051] 1,040 8 1 1 1 0 0 0 0 0 0
7 DAth 477 476 1 0 0 0 0 0 0 0 0 0
(ERE 22 FERERFR)

2 KA, LR, HFK, ZOMOEFHEE REEIHERH S, HAKERZ (2010) OFH
ERER O F F il
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I. BREREZETMm

HEEA 42 KR OHEHERA AT BRERDOA A THY | ERMERO—HE2H-
TW5, BRKF 2 CICHEET DHEIEA 413, FHICE 0 —523 e s OiE kiR
B W TCHREEAME A A B ITE S VD, HEEEA A0, M+ < Hb &L T
MetHb Z4 U, MetHb MJEDRRE & 725, FHEAE K OMHAHEAEITE CRMICE E
NHET7IVEERIGLTN-= M HMbEMEAELEL Z EDRMLNATN S,

B b FRICHSIRICB W T, BOEK 2 LT-iEERENREE & MetHb ILE & 0 BEE
DHESINTEY, £/, WICB O THLIREIZCK S MetHb BE EFNEIERIN
TW5, £72, & MZBWT, HEEBEOBREIC X 2 LINERREIE ~DORE, HER
i & OBE, BB OMIRT ORFEIC L D ETE~DORESLT 86 O RD LR
T, JEE L ORELZIRIE LT E RN D 5, B ER CIImEsE - CHEMERE O
BHICEDHERR, B, DIR~OEENRE SN TS,

FENRAMEICBE LT, TARC %, MHEEE R OEMEEAEZ & NIk L TEBE L < HER
PINED D DWE (7 V—7" 2A) (2L, BEEREIC OV T TECEIK R O RgERE O 5
BAMEIZOWTIE, B FCTOFHLIAR+5TH 5] & L, EEEBEICONT T&fh
th OFREERIE DN AMEIZ DN T, & F CTOFFUIRER TH D] L LTWD,

B} E AT RN AR TIE. 7 v bOHEERE OIREER 5 CTHRE 2 AMER
BOBIL, T v h~OHEEREOHOKE S CTRIE OEBERFED LTV DR, WE
ELHEBMEICZ L, FNEN—HEDAORBR TT — 4B+ TR\ L, e b
~OIMBEMEIZZ LW L ST SN D Z %D, SRIOFHMEORR LTS Z L ik
REE R L7, BROBREDOLE, FICIREERS CEIERL-EMEOE
BB TE CWRWRBREEZ T L TWAABEEERNFE W, 7=, REAENE
WREBRAGEN 2 <, BB IR ALETH D Z &b, HEBEDOREN AN L
EEMIZFHET 5121, BR2MEAOINENMELE X LI,

Tz, BREERBOMAND ., HEREICIZAERIC L > TRHREME L 25805
M NEE 2 b5, EIEERYEIT i vitro RERICEB WV CTEHAE THEREBRSLPYLAE
B PRI DN, invivo BRERIZBWTIIEMETHD Z E G, in vitro iR TR
DN BEEENERNTHRET D ARBEENSDEEX NS,

ERROZ LD, MERMEER L OHEMBRIEERICOWT, ERDAZBICESE
TDI ZHHT 5 Z LB TH L &EEZ BT,

1. MHERMER

R (20 ppm LI L) OEBHERZE LK TR L AT ZEBILZILET
X MetHb fLENE U 5 Z ENRESHTWE N, IHERMEEZOEEN 10 ppm UA T
THARIZEBIT D MetHb MIEREDRE L2V EREHRINTWD, LEBR-T
MetHD IfL5E Z f61E & U 7-flEetE 2232 0 NOAEL 1% 10 ppm (10 mg/L) #2552
EMTED,

F72. BAO pH 28 5 LA EZ EMENAEFTRIRER =D, HILENO pH MR —KHY
WZE WAL (BRI 0~3 2> A is) I3 EAE I L D B ER B SRS HERTH 5,
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ERRoOZ s, 2B RO NTHMALELZ ) 865 mL/H3, 20 AROKREL
$w5ﬂ@%ﬁm&¢5&\:@N&ﬂm@15m¢@mim YT 5, 2B,
ZOfEIX, ZOT RRA Y ML TR LESEOEWILIRICENTE L TW
HHDTHDHIH, FMEFEBRBOBEBHIINETH D,

PlEX v, etz TDI # 1.5 mg/kg (AE/BH EEH L7,

2. HHEHEEESR

HAHEAIEZ O L O TIHEREDAVEEEZRA - NOEFREIL VD, EBREYIC
BTk, BIBEEDOIEK, MetHb O ZFRH HL TV 5,

Hﬂ)ﬁb\NOAELzﬁ:/T L7DiE=fleb0, Wb WistarZ v b (ERE) |
HENO: D13 BMAKKEERBE TH S, WITNOREE D &I K @mm@ﬂmma
BEL LT, NQ%Ei%h%hHMm%@WENﬂ14ﬁm&%ﬁ@ﬁ(@@%@
ZHFRELLT) Thol, JECFAIZKITHEIEIEE (20024) Tix, BIFRED
T bTPHRIERIL. MEO/NSREERIHT D éiﬂ'&éﬁmﬂﬁﬁi%}iﬁﬂ% L. BT
RERITZLWEHE L TCWD R, BIEREERIKRFIER DA II+2fEH S
TWRWNWSEDD, ZHOORL LB TREMIC—H L TROLNEE(LTHDLZ &
MR LRI X T,

INHDOFEICHESE, NOAEL [THfHEEEMEFR L LT 1.47 me/kg (KE/H & f
Wr <47z,

Z O NOAEL [Z R HeEFEMFH 100 (FEZE 10, EKRZE 10) 2@H L. HEmitER
DIEFEMN AFMEICEET 5 TDI % 15 ug/kg RE/H (EMBEERE L) EEHL
oo 2B, FHEFEMRHICE LTI, BIBERERRFEOIERITIEARBENRD 61

L THY., XV Eﬂ;ﬁwkﬁuﬁﬁfméﬁ“éﬂtm\LB@@#%NE%M&bﬂ\
RN G, IBHLE T ARBRICH SMEEERERE VW 2 LTI 2 B4R
IR LEE & T LT,

VI EX Y, e EOTDIA 15 ng kel E/H & RE LT,

EM SR
TDI 1.5 mg/keg{AE/H

(TDI BxEFRHML) e

(NOAEL #REMRLATR)  FIRIZIK 1T 5 MetHbIE
(NOAEL) 1.5 mg/kg{i =/ H

(e =R %) wWHZ L

3 PEETINRAMIEILEWE ) A 7 &t v ¥ — @R R Ty 7
http://unit.aist.go.jp/riss/crm/exposurefactors/documents/factor/other_intake/intake_artificialmil

k.pdf
4 SPRE 12 FHSN R E R EREREE (BAET@E . Fak 13 4) (O 04 2~3 H RO S
TR 5.88 kg, LUK 5.53 kg O )l
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<HE>
FERNAFMEZBEL L2BA. EED1L5 mg/keAE/HE2HAWC, F5%%
10% & L. {KE50 kgD A 1H H72 0 2 LECEWK 2 48E L 7-354 OB E1X3.75
mg/LEt 725,

iR e
TDI 15 pg/kelkE/H

(TDI B&EFRML) 1338 FEI R K ¢ 535

(B TE) 7 vk

(Hif#) 133 ]

(& E5H1E) ok 5-

(NOAEL =REMRMATR)  BIEREERE DK

(NOAEL) 1.47 mg/kgiKE/H

(R FELRED 100 (FE#10, fE{AZ£10)
<HE>

RN LB EREIEE LG E. ERRO15 ngkglhE/BEZHWT, H5%%
10% & L. KE50 kgD AMN1H H7-0 2 LACEK 2B L7254 O FEI1X37.5 ng
ILE 7%,
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& 43 WHERIEDEHERICEH TS NOAEL F

% | BhintE- B E T RKRA v b NOAEL LOAEL ik
| e - (mg/kg R/ (mg/kg A/
B/ i H) H)
| 7 v b 4 AR | FURIRE RO, B 3% KNOs
b. | Wistar 5. AL o F— B iRk
10 DAL, e T4 JE K&
W T3 EBEOKT. ff
TSH RE D L5, R~
® 3 7 FEPEHEO DT
7o (KNOs 3% EEH)
i | 7 v b 6 MR AN | MetHb IMEIZ X A1iE - | S KMiA & NaNOs
c. | F344 5. g A28 b (824 mg | NOs-N ;412
HERE 10 NOs-N/kg {KH/H) (5%) [Al
| 7 b 6 7 H EROKEE | WE M RE B o 4% E 1M 28 1k NaNOs-H
e | Wister 5 (U 2 RERSJIE i Al i o Cl
10 ~ HE) (220 mg NO3™N/L)
12
[ AN 30 AR | FRIRE S (8.24 mg NaNO3;
f. | Wistar 5 NOs-N/L)
It 9~10
0| 7~ 5 R EE B | 1yl T4 BE RO T3 B KNOs
h. 5. DOIET (¥5 5 HEE)
(KNOs 3%iEH)
18 | <2 18 7 H MoK | K&, RH o E M
a. | NMRI B 5 (10.7 mg NOs-N/kg &
1t 100 #/H)
(= I 2 FERIRAE | BE O R EH (Lehman | NOEL NaNOs3
b. | Mk 20 | 5 X 1%-& L. JECFA % | NOs ;370 (1%)
5%-& LT %) (NOs-N ; 82.4)
[J]
2|7 v |2 FRIREEE | KERD (5% ; 412 mg NaNO3;
c. | F344 5 NOs-N/kg {KE/H)
HEHE 50
A | = E v | KNO;s ; 143~ | AR H AL . KIS | NOEL KNOs; ; 30,000 [ KNOs
b. | k 204 HRAMRA | = F 8 (1,130 mg | KNO;s ; 10,000 | mg/L
Mt 3~6 | &5 NOs-N/kg & 5E/H) mg/L (NOs-N ; 1,130)
(NOs-N ; 507) | [WI]
(W]
AR 22 KL | RE THgO VT — HERE
c. 5. JVIBFEEART (RHERHE 250
mg/L)
Elevy TR 21~ 49 | & T MetHb MLE (4 | R84 A3 & B D 4 R A A
d. | f 6~7 HIRET % 5- feAt F 3.A4%EA) MetHb IfiLjE & 72 Nz
5 M & TS
I~ D BB 70
L [J]

i MV IERER, 12 BV RO AR, A AR - AR

[A] : 23 [W]: WHO. [J]: JECFA
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& 44 BIEBRIEDEHERICE T NOAEL F

% | BhintE- Pl fe T RKRA v b NOAEL LOAEL ik
| e - (mg/kg R/ (mg/kg 1A
B/ i H) H/H)
| v R 14 B EMOKE | oK & (70.0 mg NaNO2
i. | B6C3F:1 | & NOs-N/kg {KH/H)
HERE 10
[ AN 6 WA KR | ZEC. MetHb IMJEIC X | R & NaNOsz
j. | F344 5. 5 I - Mg o D284k | NO2-N ; 50.7
HEE 10 (50.7 mg NOs-N/kg | (0.25%) [Al
{KE/H)
|7 v M| 28~90 HREAR | B & Bz & ER IR & IR K KNO:
k. | Wistar K H (168 mg NO2-N/L)
1 5~10 | (M E KNOg
1% 28-56 H
. »HWVIE
90 H [t 5%
[mIHE IR 30 -
60 HEICTH
5
#fi | 7 > b | 13 BEHOKE | @B R E ERR IR K | NOEL KNO2
1. | Wistar 5. (4.05 mg NO2-N/kg | NO2 ; 5.4
HEHE 10 {KE/H) (NO2-N;1.47)[W]
i | 7 » b | 13 EEHOKE | &#IE R BRI, KNO: ; 5 KNO2
m. | Wistar 5. (KNOz ; 100 mg/L) (NO2-N;0.82) [A] NaNO:
JHERE 10
|7k 14 HREIEARE | MetHb #9500, BREICE NaNO:
n. | F344/N | & & g EE L (6.09
HERE 10 (70~71 BI# | mg NO2-N/kg {K#/H)
( W M| BROKES ;B
15 ; BRIR | IR B2 3
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