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AGENZ K0S SN D KOKEIEEDR EIIRDILFWE L LT, lfREEREL D
HhAEERE 2 58 D R AR B 21T o 72,

P AW BRI, AtEENRER (v X Ty PEQRYYX) | dlakE
HERER (TR, Ty b, AXKOTH) | BHEFEERBR L ORNSAMERR (w72
KT > b)) | kR (7> ) | A - BAEBRERER (v A, Ty R E
Ey b, TR e YY) | BlomiRE, BEREZEONRBECTH S,

FERMATMEE LTI, b b, FRICHSIRIZEB T, B Z 9 L 7= e e ez &
A R~EZmEY (MetHb) MUE & OBEZHAE SN TEY . BB THIREIC
£ %5 MetHb IR EADBIZ SN TWVWD, 7o, b MIBWT, HEEOBREICL D
A RCEN B~ O WER & ORFE, REBLOIEIR T OMRERIZ L 5 A5~ D2
oA E B DO FARARRER DY KA., I & ORI A R Ui e nd 5, eithE
BRCILAH BRSO A R O B 512 K 2 FURAR. B . DR~ DO E NS ST 5,

YR K VRS ER IR I XA TRPAME D N-= b kAW E £ U5 D 2 L 0NA
SENTWD, BNAMERBRTIZ, 7 v b~OHEEERIE ORI G TSN AMEN, T
v N A~O TR OK 5 CRIE OIEENRD S TWH 0, miE & bEHMEICZ
L, ZENEN—HBEOAORBRTT —2 N+ ThrnwZ &, v h~OSMFEIcZ L
WAL LI s D Z L END | ABRIOFHIOXSR &4 5 2 & IXIREE & HEr Lz, #%
AP, FRICIREER 5 O%E61213, BE L 72l O 2 % KT X T 7 WikBRER,
BaETR L TWDAREMEN BV, £7, R EHENMRWVEREREN 2% < . HAERE H 50
REETHD Z LD, HHBEORN AL EREMICEHMET 51212, B2R5E 70
WESKLELEEZ BT,

EARTEMEIC DWW TIL, BRI T AR RIC & » TR RE & R DB I eV e & 2
5D, HAHEEHEIT in vitro RERICB W TEH & THRARE RSP OIRET 23T 5
23, invivo lERICBWTITREMETH S Z L5, invitro iR TR b - B EmrEN
RN TRET DA REMRIMENb D EE 2 BT,

L7223o T, fHEETEZE R K ORI ZE R IZ OV TIE, FERD AT B3 DA
—HERE (TDD) Z2HHET25Z LXMWY THD &MWL=,

YRR FDOIERE N AFEMEIZEIT 5 TDI 1T oW TIL, MYlet 2235 2 4 ek TR
L7 ATHAEBER LR IZRBW T, MREERRELN 10 ppm LT TliX MetHb 1l
JEDME X eV & OIS X RbESMEO RV 0~3 22 H A& o N A
BN OMKREZAWT, kR (NOAEL) ZafertzEs & LT 1.5 mg/kg (KE/H &
L7z ZOMEITRBEZMEOBEVHLIEO S O TH 5 72O NHEFRE & A1, le
P2 F D TDI 1X 1.5 mg/kg IKE/H L 8RE LT,

T AR 22 2 DOFER D AFMEICET 5 TDLIZ W T, T v b 13 EM&ok# 53
BRIZRBWT, BIEEERIREOIERNERD =ik — % 25, NOAEL |3 fiffiz
PEEFE L LT 1.47 mg/kg (RE/H & 720 | AHEFELEE 100 (FE2E @ 10, fE{AZ @ 10)
Thr L7z, 15 ng/kg (RE/H % dERMEZE R O TDI 3% E LT,
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PLEDS iHEEMEZESR O TDI % 1.5 mg/kg (AH/ B fiaEEREREFE O TDI % 15 png/kg
RE/H LRE LT,



I. FHiEXRMEDEE

TEEAIESE 2 N OV ER MR R 1T, KB W CIIEER A A4 v M OVEREIE A 4 & L
THIET D, 2O, RFHMIZBWTIL, BB A 42 K OHEEE A A I2E £ b
BRIZOWTHHMI L7223, RHIIC Y 72 o T, AHERHE ) OV A ERHE L2 AR 2 20 2L 6
72

1. &R - A&

THEEA Ao K OVMREER A 4 X BRSO A 4 TH Y | BHEPFERO &2 - T
W5 (ZH1) , ZFRIEEN ERRLEEY ., FEdk, TKREICEENLERLLE
Wx. KB TR - %E%%%’Am&w%ﬁ%Ei VA =V it N
YRR SR SR, MAHEAMERERE IR D (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) ) :5—#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)
THRECEK DRGEIAE © I 2T 0 4 — 47—, mECREYCR S OJFR R
LIS DTERECEK « illRM 238 M OV IR R 22 5% 5 10

8



IARTNY A —F—HH IR L O ERIEZESE 10

(2) FNEFOKEEEEXEHS F54 B
WHO (mg/L) (54 i) : Ml A A & LT5h0 (AHEaMEZ#L LT11) (&

g EE)
MaEfe A 4> & LT 3 (mfiEaEsR & LT 0.9)
(EHANRER)

EU (mg/L) : fHE&tE ; 50
AHERYE ; 0.5% (ex water treatment works)
* YR FE (mg/L)/50 +H KRR (mg/L)/3=1 A /=9 Z &
KERERET (EPA)  (mg/L)
fEEetE ; 10 (2% CHlE, Maximum Contaminant Level)
MR ; 1 (2% CHIE, Maximum Contaminant Level)
BRINKZE A K74 (ZH3) f5eéHE 7L
Z D EEHE  Codex Standard for Natural Mineral Waters (mg/L) ;
iHf2%E 5 50
HfiEEeE ; 0.1

I REMEIZRDIMEOBRE

WHO #EVKKE T A KT A4 v, EPA/HRE Y A7 E#H T A7 4 (IRIS) ©U A
. FAO/WHO &R &M EMZ S (JECFA) ORI LA — k., [EEEA AT
ZeRB (TARC) O 7 77 752 52, BHEICET 2 2B Fm R 2B L (&
M1, 4~13) ,

7B AFHmEICB W TCIL, EEEMEE R L O EIRIEER O HEE% mg NOs-N &
U"'mg NO2-N, ug NOs-N & T ug NOo-N & Kil 4 %,

1. SHICHET IHEMAR

(1) KRFHEE

® RIR

B SN-EiEx. E 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 7Y 0.12 mmol/mmol Hb) DOAW)=#HIF|
FZRITK 95 LN 98% Tho7m EE SN TWD (B 14) |

@ nH
THESYE . HAEESE IR S RICE RS o E NS (Bl 1, 12) . EEBREIRK
W (bR, MERR . B R, . BIGHR) (203 5 (B8R 15) , Cortas & Wakid (1991)
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2k D, B b (54) 12 NaNO; (470 umol/kg {AH) % %% H1EH S 7B Tl
B AR, SRIMER, MERR, R OMERESEIN L. (B 16) , HERKE O
EEF T b, FAV T R—hEHETH D (B 9) . BRI NT-EERE
DI 25% D3R I HEH S, APNHIEOERIZ L v —& (WHO 1% 20%. IARC
KON EPA 135 5% (B 17) . JECFA 1365 AM 5~7% Chra 20% (1R 9)
ELTWD) MK CHANERIEIE TSNS, T OBRMAIA TN T HERIE & dh
HERME X, FEROHICAD,

FANERE T, A2 mim L, BIEDO X b~T s/ nEey (MetHb) MJEZA 5] Xk
IFTIERT Y FTRENTWS (BB 1) , B2z LEE28Ic o> TE, M
A B TR IR 2 Ok G- S, MetHb IBEN S WEET v MIRALEN TV D
22 > h® MetHb JEE TN L TV Rhho 72 & OFE (Bl 18) <, FHF D
TR T T 4 T D R% 1 RIS 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 OWE (B 19) E1RH D,

® R

WRY & U7 AR T, ik TS B b ST CRYERERIC 22 B, iR oD
RS I I ~E 7 a ' (Hb) @ MetHb ~DOE{LICEET S (B 1) . +742
DH ~LHED Fe2t 3 Fe3t 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) . BREHEORAD 1T MetHb 2N EH 72 Hb O
10% L Eicen AT, 7/ —EBE5 &3 (W7, 8, 21) , B NOIER
72 MetHb #2EE134E%% 3 2 A R OFLIE T 3% Kiili. TN LA T 2% AR TH 5

(ZM 7, 8, 21) . MetHb O ITRE T » b TR 90 Efi] & DGR H D (S
M 18) .

MAEEEE Y. HONE = e VLEWoriEEwE (Hl 21X, B OFE k&
TIV, BEHT I, TIR) ERIELT, N = e fbEmadmd 52 &
NbD, ZOXH72NRAMEO= e ki, BmEFREICE hOFBIKRTHREZD
Z EAinvivo, invitro O TRINTEY . ZDIEEA LD pH MEL . dHAH
el & = b VLA ORIBE N FRIRFICA(ET 5 L X Z 5 (B2 7.8.22),
., e Y A (NaNOg2) (1.0, 2.0g/L) Xix NaNOs; (12g/L) #4&
te/k %z 7T HREIBUK S E 7z~ 7 ZADOFE MR~ N-= + a A bAEWO SR, /Y
PR CIIBEN RO DR A HERE CIXmHER CAERIZHEM L2 &

(B 23) | WAHEAHITERAI L FOS LT N-= b {bEMmEERT22 L (B
M 24) FEDXHREINTND,

@ HEt

FEE S N REERHE DO RER 1X, BAEIIC, R, 7B =T XIFRFEL LT
JRIPCHEIE S v, EFEPA~OYHIE T b T TH 5, MEREITIT & A PRl
ey (B 21, 25, 26) , Cortas & Wakid (1991) (8 16) 1%, NaNOs
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DR G5 OEEERE D 7 U 7 7 o AR IX) 25.8 mL/43 Th v | R DS
W/ 7 VT F = BEERIZ 256~T0 fEE TN L7 Z &S RgEsE I IR
AENOHR SN D EBbivd Z &2 L, Wagner & (1983) (3 H & 4HFH
12 412 15N HEERA EetE 2 8¢ DI S B 7254, 48 BB LIPNIZ IR FITHI 60%25
A A & LT, 8% BT =T IRFE E L TH S, E~DdEX 0.1%
K ThHoT=Z LEWMELTWD, BIOEG%OMEREO RN NI 5 REH
EOHRENH D (B 27) A, MR ~OWIIXFRIRFICERT 5 B ih-OR SRR 12
EAE ., GHERS TIIRFPEEERNE S R D /REEN H 2 O T, HERE &
THERYE DA B 22 0 1% 3~8 ] EHERI S D (MR 15) , pHERHEI I &
% E/TiL 2 B L, NI 30 st MG s Tnd (2R 10)

® FHERIEDIZET

bt N OMALE THMEIC X DMBRIEDOETTE Z D AREMEN B D08, wmE . H
TR (BR 1) . 2720, HNO pH 2 5 L EOSAIITMENEE
AIREZR T2, HILEN O pH 23— M@ WELEh IR (FFIC 0~3 2 H i) S5 i3nyms
BIZEX2EEREORRZMHERTHS (M 11) , Colbers & (1995) 1%,
INVT EBEOKCIEN LT AN THEZEBR L T DR, BEROSWNEEO A X
D LD nWEBE D HIEEAIZHEH L TWDEBREO X D 2 BIRERE O A TRYBRIE
DIRTNRZ D AREMEZ S L TD (B 28) , HW pH 2 1~7 Th L@
AT, pH B D 2 v =—{b J OVE N O i aY IR I o B 1. EEER 70 FE BE R
RSN (B 29, 30) . BHIERBL UK ZIED ANO—ERIZiE, BVl
FHEEHEIREE (6 mg/L) 2338® bivlz (B 31~33) . 7 v M TIL, FEERYE O MERR
HADOIEFRZPEH K ONETIEERICIRITEAETEZ SR (B 34) ., 7 b T
DOIYEAHE TTOREIX, BEOL< e ML bdbrntEx NS (BR1)

©® MHRERUVEHEBRIEOANEMEEK

{ECIR FE OO il FRHE ) OV RS R OB BRI, BT 22 A ERtE O HEfE 3 LI L3852
INDHMN, ZIUTMEHN TERR S MG IZER L, — a7 s ATy 1
mmol/H (FHEEYE 62 mg/H . MHEEMEZESR 14 mg/HIZHY) NEH., AEK I
5o WHBBEAGHROEERRE TIL, FTF~ruerryr—y (ROfia) [Tk 7
F=on—mbERE (NO) LY bl sk e, IRICNO ks T =
felh — % H (N2Os) IZEDY . ZD NeOs 23K & s U CHEMEEREIZ /2 D, HHAY
feYE 1T Hb & BOG LTI S CHIRIEICE D S, 728, pH AHPED S
HFTIE, ZNHOBRRICBWT, BZ5< NoOs EORISICE D T I =k
nVi{bEntgsd (B 1) ., Speijers & (1989) (B 21) NEET L=tV
bR A2 1 1R, £, —EOEHEMSHT (REREIES) 2B\ T, Hl
Rt/ D NO ~OWi I ORBNAR = V55 (B 12)

ERTIE, R0 47 (24) 12 BN EG#HZ T VX0 25 LR, W4
TIRFOREEEYEIZ BN AELV IAENT-Z LD, TF =2 -NO R DIEIED
RWEINTWD (B 35) , HIBRYYEI TN R OIEH L &2 0 U CREERIE O 4
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BREZHENSEL Z LN Tws BR1D

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

X~ 73 NOg~ DOhf NO;, + N'=0 — N2O3
N20s + RoeNH —> RoNNO + HNOgq

"

RoNHo +

slow
RR'NH + NO(H»0) + —_— RR’'NNO + H3O+

I HsO +
(R=alkyl, R’=Ar, RCO, HoNCO etc.)
RR’'NH; *
K1 =—rOVIE#EEE (Speijers 5 (1989) (B 21) &£U)

(2) EREME~ADEE
@ AaMEMHER
TEERIE

RAEGIZED2BMEEERICEAL T, vV A, 7y FEKOTHFTiE, NaNOs
&L TO¥EESEE (LDso) 7 1,600~9,000 mg/kg (A & HiE SN TWD, K
BEMWIL, BB ICB T DIEBRE DR IR D @\ D IEERE OB D R
MERE <, 7T NaNOs & L TP LDsold 450 mglkg KETH D (B 1) ,
F7-. TomEICE T DB A 4 @ LDso 1% 1,200~6,600 mg/kg A HE & ik &
nTns (B 15) |

HAEERIE

ARSI I TSI L 0 b E N (B 1) o BOEREIC X 2RI
LT, v~V AKOT v T, NaNOz & L T? LDso 1% 85~220 mg/kg R & 15
SNTWD (BR 1, 8, 21) , £z, FowEEICH T 2 HAEEEA 4> D LDso lZ
57~157 mg/kg AHEH L DHRENH D (BW 15) ,

@ HRMHEMHER
TEERIE
a. 1:AMEIEEEHR (Y M)
T b (M, AEGHE 4~8 L) ([ZHEEE I VU 7 A (KNOs ; faBHIREE 0.5,
1.0, 2.5%) % 1 HMREEE S EEHIMO 2RIV hUEr 3 v & KRGO

12



M2, I vk () A& 135 ppm) L7ctk, B ZERRiES L CHUMRARIZ X
LEGAR T PRI 2 A, R GRECHERFNIC I TRBOBGAZ I IH S i
7= (ZH 36) .

F-. EHELIZZORBRICBWNTEY Y (5~6L) bR e L. MEhY
I (BRFPIREE 1.5%, fakEHEI b vt w 3 v offilh 58%, hUEE I 24%,
KEDOMNT 8%, HEE 7%, I X TN 2%, JRFE 1%) ZiRAEEG L (5
MIAREE) . 1B RIS L7- 6 H % Ml oh ke 1811 4 BE 13t BREE 93,170 B
AL/43/100 mL MIE 2% LI5RE 59,580 HAT/43/100 mL i, g% /X7 E

EHEA Lz 1811 (PBI81L) 20 3% REE 83,510 HiA7/43/100 mL muﬁ \ZkF L5
¥ 53,950 HAN7/43/100 mL IfiE T - 7=, MfL.H MetHb &3 512 L 5 N
DO Tz, Fo, M NOs 2R EE 136 B 0.80 mg/100 mL K L
H7¥ 1.93 mg/100 mL T®» Y . Bloomfield HlX., & 2EE DB FE 8 %
RE(R T L, EFRHFRBEEZILET 2B 205 & L (2R 36),

BEEEIESHHER (v M)
Wlstar Z v b (BBGHEE10D) 128155 KNOs (FaetHEE 0. 3%) @4
B RENRE B 53R BR M Tz, S G TROLNTZFETREZE 1 IR T,
IREEAE CITFRIREEOHEMN, FRIBE~L A X X —BIEHEOK T, mH o
Fox v (T4) BEEXKON)I—FFo=r (T3) BEOKT., o
AR A VE > (TSH) BEO EHIFNTIRP~0 3 o RPEEO DT 07
AR H bz (R 37)

x1 v h4EREBESEFERER

WHE e

KNOz | 3% HURIREE OB, FURIR~L A % o X —BIHEOR T, I
HfR T4 JEE KON T3 IRE DI, s TSHiIRE® LA IR
H~o 3 o FYEE RO DT 0 e BN

6 EMEAMEUERE (Sv k) (j. 6 EREBEAMEURER (Sy k) &—

EDHER)

Fischer344 (F344) 7 >~ & (MR, #5558 10 L) (281F % NaNOs (fi#}
IR 0, 1.25, 2.5, 5. 10, 20% : 0, 625, 1,250, 2,500, 5,000, 10,000 mg/kg
{KE/H JECFA #% (/R 7) ;0. 103, 206, 412, 824, 1,650 mg NO3-N/kg
RE/H) O 6 EFRAE SRR ThNT-, FHRGIHETRD L -F T e
# 2 1TRT,

AERHRI P O LD, 20%E GHEOT X TOMERLORE TIETRD biLlz, F
72 10% % G5 REDME K TN 20% % GREDHET, SRR~ T 10%LL EOIAE
HIMPNHIAFRD BTz, FRTIL, 10%. 20% B G- HEOMERE T MetHb IfiLfE IS
£ % ik e W& Dt DL 3B STz,

13



Maekawa © 1% NaNOs D KA &% G IRE 5% & LT\ 5 (/R 38),

x2 Zvh6ERBESMESERER

WE BehRE 1t i

NaNOs | 20% - (7/10) | REHSINENE | £ (10/10)
(1,650 mg NOs-N/kg & | MetHb MjiElZ & 5 ik - i | MetHb ME(Z X 5 g - ik
#/H) DEDOE E2p |4
10% MetHb IfEIZ & 2 ik - A | A S HE i
(824 mg NOs-N kg & | DD ZE{L MetHb IfiLfiE (Z & 2 i - g o>
H/H) [EXor |4
5% AT R L mPERT R L
(412 mg NOs-N /kg {&
#/H)

d. 28~90 HEIEAMEMRER (Sv k) (k. 28~90 HEEAMEMERER (5

v k) E—EDHER)

Wistar 7 » b (ff, &% 58 5~10 L) ([2B1F 54k Y 7 A 36 mM (3,064
mg/L ; *FE#E) . KNOs3 (36 mM) @ 28~90 Hﬁﬁﬁﬁk7k&’%‘—-nﬁ%7ﬁ??3’)ﬁto
BERTRD OGN -EF AR 3 12R7T, 90 Ao KNO; #5112
MetHb J2E, BB & IR GICL2HEBIIRO N2 (B3R 39) o

&3 Svk28~90 AEIESMSHHR

We | BGRE i3

KNO; | 36 mM | #MEFTRZ L

e. 6MNAMESHSERR (Sy )

Wistar 7 v b (ffE, #&58E 10~12 JC) ORGSR 6 22 H R, K GE 2
m) 773 TEG L, 0.1 N &R (HCD) Z#E 3 EH L <IdE 2 [T 7>
THE L. X NaNO; (400 mg/300 mL : 1,333 mg/L ; 220 mg NOs-N/L)
ZEOKEE- L7223 0.1 N OMERE 2 AR 3 Bl (NaNOs-HCL i 3 #x5-
) SUTE 2 A1 (NaNOs-HCL 3 2 #5-8%) 77 > TR ET 28 Thoiie,
KRG HTRD DB 2R 4 1077,

NaNO;-HCl i 3 #5-5¢, NaNOg-HCl I 2 15 CHEMERE I O S iE M 221 b

(Y ‘//\"ﬁ‘z%aﬂm%%ﬁiﬂ@@thfﬁ) O OLNT-N, FERORER. FRNEE.
RN TR HiT, *&?Hﬁ@{f{“%%ﬁ XN Tz,

Del Negro B, 4 EIOFERAEFITE BB HBCMANE (2 3517 2 10 i 25 i vk s

HERAIRFE20 E DGR EIT—H LR o7 LTS (ZH]40)
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£4 Sy t6nANAERMEEEHER
e 5 i3
NaNO; | 1,333 mg/L WAMERG R D JAEPEAA L (U o SEROME T A
(220 mg NOs-N/L) Ja o HBL)
(NaNOs-HC1 # 3 #:5-
)
1,333 mg/L MR RSB D RAEPEZE AL (U 2 NERSC I i A
(220 mg NOs-N/L) | fao HE)
(NaNOs-HC1 # 2 #:5-
)

f. 30:EMESMESFHERR (Tv k)

Wistar 7 > b (., {58 9~10 L) (2817 5 NaNOs (0, 50, 100, 250,
500 mg/L ; 0, 8.24. 16.5, 41.2, 82.4 mg NOs-N/L) @ 30 ¥ Bk 575k
DT, FRERETRO LB R 2 *R 5 ITRT,

FRIRIC X 2 iHE 3 7 B OBGA A EIT 50 mg/L #% 58 Tid L., 250 mg/L
DL EEERECHEIM L7, HRIBEHRLEL D9 B, TS, E8E T4 KOV TSH @
A PEDS 50, 250 K& T 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=,
FOPR R B 1T G- CHI B AN U7z, FRIRIR MRk & 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)

=5 Sy N EMBEEHEEHHE

g BeHRE i3
NaNOQ; | 500 mg/L FRDR R B HE
(82.4 mg NOs-N/L) | HARIROFEHE = 7 FRHGA AN
I FPa T3, 558 T4, TSH. W78k T3 J2 e il
FEODR R O 251
250 mg/L FRR i 2 B HE 0

(41.2 mg NOs-N/L) | HARIROFEHE = 7 FRBGA A0
I FPa T, 558 T4, TSH. W78k T3 J2 el

FLAR AR ORRRZE AL,
100 mg/L FRCIR R B =G0
(16.5 mg NOs-N/L) | 1+ T4 RN
50 mg/L FRLIR i B2 B HE AN

(8.24 mg NOs~N/L) | HURIRO S 3 7 SEBGA 8 b
i e T3, 3bFEfE T4, TSH

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, MERFE BRI o7 (BH42) |

#6 4X105~125 BB HEMHHER

e P 5Bt 1
NaNO; | 500 mg/kg {AHE/H TR L
(82.4 mg NOs-N/L)

h. 5 EREIMSHHRE (J74)

& (BB GRE9IL) 1T KNOs (FaEFHRIREE 0, 3%) % 5 MR L (f
*ﬂr&i/J\ﬁ 36%. K& 38%. KZ.I—/ 20%. IXxT7WViEam (P35 g, 1
2310 mg) 2%, BX I UEAW 1%) . F0% 1M, f#EHZ 0.8 mgkg D 1
I L R G- T 2R R Thiviz, G TR O N-FHET R %
£ T,

B 5 5 B ORF R COMBRER SFEOME TS IBEIX, MEEZ & £
1% B BB S BB TAHREICK) o 72 (T4REBIKT) , &5
BEDIMTE T3 K ONT4 RETRE S HEENDS 6 H O 1 BT IREE & [RIRE F
THIE L7 (M 43)

72k, WHO (2R 1) 13, Z 0o ERS° LR Bloomfield & (R 36) O
BRaE T, ERERE IR S RIS R E  (goitrogen) T 5 AIREMEIZ DU Tl
nTWn5s

x1 7455 BRMBSMEHRR

weE | B5R i3
KNO; | 3% 1fy% T3, T4 FEKT (5 5 #Er)
ﬁﬁﬁﬁ*&i’s

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 NOg-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 D13 5,000 ppm FEGFEOHET, ROk 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 DAkt - FE T B EIEINNFE S iz, 5,000 ppm
B 5 OMERECRITE O R AR D5 SN L=, R C O Rl
AR LD TUHEDS 1,500 ppm PL 3G REDME K 183,000 ppm LA FGREOHE TS
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<o (B 44)

£8 IUR 4 EMBESMESEHER

WE

B aE

i3

i3

NaNOgq

5,000 ppm

(H ; 201 mg NOz-N/kg &
VAN

i ; 250 mg NO2-N/kg {KE
/H)

(RED
AT H O J 2 b B2 i
TE R D FE A E I N

AT S O R - BRI Ak
DHEABFE RN

3,000 ppm LA I

(# ;152 mg NO2-N/kg (&R E#H
/H A

I ; 170 mg NO2-N/kg K
1H)

IR St B 1
M C DS L T

Mk - B - TR - MR O
ek R OVFR o 22 & HE AN

1,500 ppm L E

(f ; 70.0 mg NOo-N/kg &
EVIZN

I ; 90.3 mg NO2-N/kg (A H
/H)

BOK &g

750 ppm

(4 ; 38.6 mg NO2-N/kg &
EVIZN

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

IR

IR R L

AT L

j. 6 BEfMBESEEERER (v ) (.

EDRER)
F344 7 v & (MERE, A3 58F 10 ) (23155 NaNO2 (KHEE 0. 0.06.

0.125. 0.25. 0.5, 1% : 0, 60, 125, 250, 500, 1,000 mg/kg {K&E/H JECFA

#E (ZH8) ;0. 1.22, 25.4, 50.7, 101, 203 mg NO2-N /kg {K&E/H) D

6 E R HE R

HEEHER (Sy b)) &—

6 B KK B Gl BR T O To, B GRETRO SN w2 &R 9 12777,

BRI T DFETT AN 0.5% & G DMERES 1 VE K OY 1% G-F DO 4 PL TR

DB, T 1% B G REOMERE TAREREIMS] GHiFC I ~T 10%2 1)

AR BAF, HIHTIL, 0.5%, 1% 5 REOHERET MetHb MU & 2 Uik

RO EDO AL BIEE ST,

Maekawa © 3 NaNOg O & Kt & 2 HOEHK IR EE 0.256% & LT\ 5 (=R
38) ,
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W'E BeHRE 72& i3
NaNoO; | 1% IREHEINIH] MetHb MEIZ | JETC (4/10) | (REEHEHINENH]
(203 mg NO2-N/kg 1K | K 51K - Mg o 21k MetHb IMLSEIZ X 2 i - g
#H/H) DAL,
0.5% FE1C (1/10) . MetHb MAEIC | BT (1/10) . MetHb MAEIZ K

(101 mg NOs-N/kg & | L AIfik « Pl o2t B IfE - Pg o DAL,
&/H)

0.25% AT R L TR L
(50.7 mg NO2-N/kg {&
#/H)

k. 286~90 HEIEAMEMRER (S vy b)) (d. 28~90 HEEAMSHRE (5

v k) E—EDRER)

Wistar 7 v b (#f, K558 5~10 C) (21T 25V 7 4 36 mM (3,064
mg/L ; SHRRE) | dEMER S U A (KNO2) @ 28~90 H oK% G5 iRERIMT
b7z, KNOz 22\ Tix 3.6, 12, 36 mM (50.4, 168, 504 mg NO2-N /L)
Z 90 HIX1% 36 mM % 28, 56 HRlxG-4 DM, 36 mM % 90 H x5
% 30 XX 60 HREOBIEMIM 23T 282 E Lz, FREHETROONE
P R A2 3R 10 12T,

EEO KNO2 % 28 K1) 56 HRE#4E L-#EClid Hb Y);%TEOD%}E%?E’J f
BB FE D BILToas, 90 H R 5L N D% ORIEBIRIZITFE O btz
Mol EHED KNOg %58 Tl MetHb JBE OHEFHFH ﬁﬁfiiﬁ%mu
Doz (28 HIEEE) 25, &EHHORKE & LD L, PHEN Lo
KNOg & 5-8F TR R EERIR A DO O R IB K280 b v, mAERERHETIX
28 HRE& 5T, b ARIB k238D Hiv, 56 HE AN 90 H Faﬁ&“l—?“(%%OM’E

iﬂaﬁﬁ IEDLRNoT=, 90 HEEE# 30 HH E THT R IBRIMESA L

T bz (BB REEREOREBITIZIZFRT) 28, &5% 60 HBIZIX
Tﬁﬁﬁikﬁfi%ﬁm&) biieroto, (B39 .

WE B i k&

KNO, | 36 mM i Hb R (28 HE. 56 HIfH)

(504 mg NO2-N/L) if.H MetHb 25 5 (28 HIH)

B B BRI O b3 03Bk (28 HE, 56 HFE, 90
HFE. 90 HE#& 51 30 HH)

12 mM BB BB D0 R 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 HFEIH AR
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, HECTIX 1,000 mg/L BL_E# 58D 7
“C“E?)O 7o, I H MetHb 3525 0 _E5H- 23 i F &5 G- O el CH EIZ (p<0.05)
BTz, —J7. 14 Hb #E1E 1,000 mg/L ¥ 5-# it & OF 3,000 mg/L

BEREOETHEIZHEA U RMERET 1,000 mg/L 57 DMK 08 3,000 mg/L
BEHEOMETHRICEA Lz, £72. 3,000 mg/L % 5-F DI TIE R M & Ok

D T IR BN K O gk O Al et B BN AN ER D BTz,

Til 5%, 2RGHE TR EERRTFOBINARDO SN LT, BIEHE
(NOEL) IFEHTER2NWE LTS (B 45) |

WHO 1%, AEZEIEREHRFTOBERICESE, ZoRBERIC
# (NOEL) % KNO:z & LT 100 mg/L (HEfEEEA 4 1
KE/H) & LTW5 (B8, 46) .

SSTYRAR (At
ZHAR LT 5.4 mg/kg

&1 Zv b 13 ERESESHERR
WE B HRE i3 i3
KNO, | 3,000 mg/L i MetHb 3 E5-. i | &I B BRI DIER
( ; 32.8 mg NO2-N/kg | Hb R, ARinEkEasD | i MetHb 2 5 FRifEREgsD

(LNEEVASIN

PRk + b 0D AH R B R N

ik - PR DR e B AN

It ; 39.8 mg NO2-N/kg 14
#H/H)

i Hb 2 Rl BB ERIRHT DR

i Hb 2D R i BRI

1,000 mg/L
(f# ; 12.8 mg NO2-N/kg
{KE/H

I ; 18.8 mg NO2-N/kg 14

&/H)

300 mg/L UL | I G
(# ; 4.05 mg NOs-N/kg
RE/H

I ; 5.12 mg NO2-N/kg &
&/H)

TECRAT DIER IR R L

100 mg/L mIERT R e L AT R L
(f# ; 1.47 mg NO2-N/kg
{KE/H

I ; 1.80 mg NO2-N/kg 14

H/H)

m 13 EFEIESZIUERER (T )

Wistar 7~ 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 @k EGERBRA T, &

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
H U ECidifnd Hb 2 A 212 (p<0.01) EH L7z, #d NaNOz 2,432 mg/L
B H5HECITMm T MetHb IO E5- | RMEFIRD 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)

=12 v 13 EEEIRESFMAER
e e h-RE Vi3 i3
KNO, | 3,000 mg/L B AR O EK | B REERRTOIRKR (FEED
(494 mg NO2-N/L) (BEZEZHY) D)
A MetHb #E FS | i MetHb #2E E&H-. i Hb
R Mk D A e EE B A AN TR L5
R ik oD FH e B BN
100 mg/L Bl R BB A ORI | IR B BRI O B K o s e 1)
(16.5 mg NO2-N/L) OEMMER (BEZER | (FEERL)
(#71.64 mg NO2-N/kg | L)
{KEE/H)
50 mg/L LAF AL AN TR L
(8.24 mg NOs-N/L)
(¥ 5 mg KNOw/kg &
&/ :
#10.82 mg NO2-N/kg
{KEE/H)
NaNO; | 2,432 mg/L BRI BE BRI DR | i MetHb 2% B JRifEREL
(494 mg NO2-N/L) OEEIMER (FEZED | W
D) mﬂmmﬁxﬁit@ém
R R BT ERCIR T o0 BE K > HE N )
( BHERL)
81 mg/L =R e L AT AR L
(16.5 mg NOs-N/L)

n. 14 BEFEIESE

tELER (S k)

F344/N 7 v b (e, 558 10 P8) (2
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 {£&
H/H) O 14 BESOKEGERERD TNz, 72, BloT v b (R, &5&5

#E 15 IL) (ICRITF D[R CH

W,

E=REN
L==N=3d

T, BKRHEERENMTON, FSREFETRD b

20
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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 VL 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

WZHEIN L7z, MetHb #2813 14 8 ffkRE L TR 5HETHEIN L TWe 3, 5%LL
D MetHb 23828 H7= D% 5,000 ppm & 5-FE DK OF 3,000 ppm LL £ 5
FEDOMETH > 72, 3,000 ppm LA EFe 5-FEDOMERE T B ik, MR O FE o B 2
WO LIz, BRI S MR G CIUE L7, 5,000 ppm & G-HED
EECRITE O R R AR I DT AEBEE SN Uz, BRARAT R & L CIRiR
DEW FKE) . 1 F B EoF T 2 —EH 3,000 ppm L EEEREO K
W 1,500 ppm PL ERGHEOMECTRD bz (BIE 44) |

JECFA 1%, 3%A#im D MetHb ERIFHFE L IFE X b & LT NOEL &
EDT L RARA Y MZHOTWZWL (ZH10)

WE FHRE t@ i3

NaNO; | 5,000 ppm HOK R MetHb #0 (5% | AEEAD ., A/i1H O R _ERH

( ; 62.9 mg NO2-N/kg | LA L) | BiE ORI ERAMEE | foi@ ek o865 s8n
NV TE R D B FE H N
Mt : 70.0 mg NO2-N/kg
{KE/H)

3,000 ppm VA I IREER . HEIRAR fEREHE N oK B MR M ERE
([ ; 40.6 mg NO2-N/kg | Bl - Mg EEHE M, R | 0. MetHb #8i0 (5%LLE) |
NV DEM, FT ) —F R - ML 0D FH ot EE SN
M ; 45.7 mg NO2-N/kg
{KE/H)

1,500 ppm LAk Rozea, 777 —E8
(M ; 23.3 mg NO2-N/kg
RE/A
i ; 26.4 mg NOs-N/kg
{RE/H)

375 ppm UL E MetHb #4010, BHEICH1T 51 | MetHb ¥, ‘B#EICBIT 5
(f ; 6.09 mg NO2-N/kg | IfFRE T 1% M A RE L AE

(NGEVAEIN

i ; 8.12 mg NO2-N/kg
{KEE/A)

©)

B EtHREUENAMRER

THELIE

a. 18 MARIEMHSHHAR (TVX)

NMRI 7 % (M, #5548 100 ) (280 Dl (0 ORHRREE 5 &OBkK
HHRSER TR E 3 mg/L, SR 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 [k 5-
RS TN, KFEGHTRO OB A2 R 14 (277,
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(K, AFHERE (L5 ALT (77 =272 b0 AT7=T—8) | #4523
JEREE) | BHRE (2 LT F=v. BE) L mhoaLzxFa—a, b
U7 7V a— VBE, MiE7 > E=0 LRE, RiiEkE, Hb {6, N
V- AT UREE (EE~—7—L L7T0) S~k o s, mik
PRI TR . BB ARD SR, TR OIS i
enole (B 48)

S

mrc

x14 vOX 18 AREBHESEHRR

WE e aR o i3
HEEYE | 1,000 mg/L RERED, 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%!X NaNOs & L T 500 mg NaNOs/kg A5/ H ; fifig 1 4
> & LT 370 mg NOs/kg fAH/H JECFA #.5 (B 7) ; 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 2 0 L7228, BT RS A OBINIRD b
7. %uiﬁéﬁi@ﬁ“m}zﬁﬂnﬁ%ﬂ@;enzmu&b%mto 5%LL T O 58Tl

SREELIZRD Lo T (B 42)

Speijers © (& 21) K OVJECFA (ZHT) 1, 5%LL L HHECTHRE DAL
EMfIRzRo bz LT, ZoREBRICEBEITS 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 (HERE, A58 50 VT, 8 M) 1281F % NaNOs (Fk R
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 FHIREER GRBRNTThoh e, #&58 TR
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D B AIVTC BT R A& 16 12T,

MERE D & FH B3 G- RE DR T DS SRR R CTHROR T 10% 0 < b Uiz, B
FECRIIRBEE Tl b 722> 72 NaNOs O 512 K B 32 ABEEHINTERD 5
h&ﬂoto%ﬁm BWTHRINCEN AT HETOIBICEH, HEREL R
HCTHEEITRO N7 (BR38) .

z16 S vk 2EEEINAMERER
W'E AR ic2 ki
NaNOs | 5% R
(412 mg NOs-N/kg {K&E/H)
2.5% mPERT 22 L
(206 mg NOs-N/kg {K&/H)

HIHEIE
d. 18 MAMHENSAMERE (TIX)

ICR v 7 A (MErE, *THREE 20 PL, =LA OKEERE 50 VL, 8 M) 1Tk
I7 % NaNOz (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 > SBE, FERARMED U » PR, il
O HRIE R O, S AR O BAME & QUEMERRE ) AEIE Iz, EREORAE
SRR, TN FAET 2 E CORBICKH I S AEREZTRD N ho T (B
MR 49) ,

Fz17 <X 18 HhhARBEILNAERER
WE G ERE
NaNOs | 1,000 mg/kg &&E/H LT | @A AL 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 : £ 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 TN, KBEGRETRD 3T
RA2#R 18 17T,

3,000 ppm B HREDOMETIRED MFRD Hiviz, #5EEOMKEITRIRREZ
AT 7oz, BEHEOMEIZ IV THITE O R FRGH o FLEH R
T O % SR T3 FE L. BEZEIIR WS OO BIMEA 231 il (6
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FREE 1/50, HEREITIHENEIZA 0/50, 1/50, 5/50) , 3,000 ppm & 5-EEDOIET
IZHRE ERGEIE R OFAEBEEE (10/60) 23%FFEEE (0/50) IZHERTHEIZE -
7= (p<0.01) (&M 44) |

& 18 IR 2EMHEESEHR

WE B i3 M

NaNO: | 3,000 ppm JRE _ERGETE R ORI | RE

( M e ; 335 mg
NO2-N/kg A=/ H)

1,500 ppm BT R L T R L
(M M ; 183 mg
NO:2-N/kg R/ H)LLF

f. 2 ERIEHESHRE (Sv )

F344/N 7 v b (HERE, #5858 50 J8) 12351525 NaNOs (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~ ~ (i
M, S ERE 10 U0) (2B 5 E UHERE TO 12 2 H Ak 5383170
i, i MetHb OBIRELENTHIR LN, KEGRETHRO DN #ItEAT A2 FR
19 2R,

2 4E[# 3,000 ppm EEREOMEREIZ UV T, ARERHAR 208 L TRER R KUK
KEDOPRADFE D BV, B E REOBEROR AL DA EITHEI L2 (p<0.01),

1,500 ppm $5-REDOMECTHNROMEHEMRNE DR A N A BN L2, &
D HEO 3,000 ppm BGEETHRIMMNFED HILTWRNT & JRIE & FEIEO 3
ABEERINAWAT L CROD NN E RNy 7 7T 0 RORAEMENE
WZ END, NaNOo BEHICREE L7=b D L iXB 2 bhenoTz,

1,500 ppm LA % 5-BEDOMERE CIX B ERYE B IS 2 RIET 28 E N H EIZ (p
<0.05) &Ko7z,

72k, Mt MetHb 22>V TlE, NaNO: # %5 LT 2HHE., 37°H HIZ
1,500 ppm L B GREOMERETH E 72 E5H- (p<0.05) 23589 b7 (B 44)
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=& 19

Sy b 2ERIENES

PERRER

We

B hGRE

i3

e

NaNOq

3,000 ppm

B E BRI R O 3 A AE

ATE b BT Rk o> 58 A2 48 A

(7 ; 26.4 mg NOg-
[ENEEVAEIN

I ; 30.4 mg NOg2-
KE/H)

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

I ; 16.2 mg NOg-
RE/H)

750 ppm

(M ; 7.10 mg NOy
[ENEEVAEIN

I ; 8.12 mg NOo
KEE/H)

N/kg | FEHEAN m

N/kg

A MetHb B 5 A MetHb 2 &

-N/kg

N/kg

AT R L TR L

-N/kg

-N/kg

Z @ﬁiﬁ%ﬁ ZX V., Mirvish b2 &> Tt/ Wistar 7 > & (& L5H# 45
JL) (28T % NaNOs (0. 3,000 ppm : %58 63 g/kg (AHE) & 1 MK
&ﬁuﬁﬁﬁ (BHB 50) THWD HIL-ATEALIBEMOFAME D LHMR, 2 FER- %
HizkoThbHEE SN, EEE CERBEPICHTEMIK EoBElk Tl 5 2
EDVFRR I NIz, 7eB. AIFIEE MIXHST DlEan 720z, 2 s ORER
FERIIMFEIZZ LWL TH S E Il S5,

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 FE GRERD T, G TR
D BT wMEIT R A2 3R 20 1ITRT,

WEIE O v B G- BE O AR E 23 5 BRI HE TR R C 10%30 < I8 Lf:o BAFH
FECRIIRBEE Tl b 72> 720 NaNOg O 512 K 2 32 ABEEHINTERD 5
T, Mo B B GREOFE D ABEE IR RBEIC LR TIR ) - 72 (p<0.05)
BN BN TIRANCHEN AT HETOHMIC S, W5 LB THEEIT
RO O, B, F344 T v IR BARLERME (A L5 2 F5E Lo
< KTHBREMERE S ~ R D 27~36% 238D HLT-8, MEDOIRH B GRE 2R 2%
HREDOR B T BB 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 72 L
(25.4 mg NOo-N/kg & H/H)

h. 2 FRENAMERER (v )

F344 7 v & (MM, &858 24 DT, 7T~8 Blin) 23155 NaNOy (fakh
R0, 2,000 ppm : 0, 100 mg/kg (&#H/H JECFA#H (/i 8) ;0. 20.3
mg NO2-N /kg K5/ H) O 2 FREEE 55805k )% NaNOz (KHREE 0, 2,000
ppm : 0, 200 mg/kg K#E/H JECFA #i5H (M 8) ;0. 40.6 mg NO2-N/kg
RE/H) o 24FEH] (B 5[E, 100 mL/AE) #okEGaBRB 7o, &5
TRO LI HwMHEIT LA E 21 1277,

NaNOq % iREE#& 5 St » b CHlgO B A (ﬁ&(ﬁﬂif e i)
DFEBE PR RERIC AN THEIZE -T2, FETIHAEZITRD i)
ofc, WK ESNTZHET » MW ThH, AR i@b%@®ﬁw@ﬁﬁﬁ
B OIAEREIT B LTz, IREFERGEEOMRET » N OBOKE G- RE O
7 v MTRWT, HEEZERME A M OF S E DR FRERIC N TH BT - 72

(ZH51) . ZORBRIZEWNTIE, KE, B - FKEEOT —Z PRI
HQAYA4AN

x21 59 b 2FMESAMERER

e & 5RE Ik i3

NaNO, | R # 5 BT R L I o> LR B O o OV
2,000 ppm BEMEREEN) OFRAEMHE LA
(20.3 mg NO:-N/kg &
#/H)
ok e 5 MR L T e IR S AL L5 T TURAN
2,000 ppm L
(40.6 mg NO2-N/kg &
#/H)

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

B1F % NaNOg (FalEFHIRE 0, 2mowm)@2$ﬁ@ﬁ&5ﬁ%(ﬁﬁ5w
Tl MR W THAAEIRIE & 3 DO Z 2 OIS AERAE EH-NF8D S 703,
FREORER & RRIC, (KE, B - BARKELZOT 2N, —HEOADR
B Ch D,

i 2 FRIEHEESER (Sy )

7w b (M, {&EEGHE8IL, 322Him) (2817 %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
HA% 22 1R 7,

FECHE, R, B Hb RER E~DOEEITRD oo 72h, H MetHb
PREEDS 1,000 mg/L UL &G THEIZEEI L 72 (1,000 mg/L 5 5-#£0> BIEIC
i Hb &0 5%, 12%. 22%) . JREFHATRI 722 i3] Hm&@uﬂ@amh
5. 1,000 mg/L LA EEGREO i CIIMMENE L U o NERIRE A £F 5 &8 Ok
ENEE D OEMEEICHE SN, DBV T, 1,000 mg/L LA Eo# 55
CHRIAIRTE Z 1 O /INRHELER DS —EH OB D Hivic, em A ER5#H T
BRV VDM 2 A O B ~OOVE AR OIS S E ISR biv, 2
DOHOEGENEMIICLSE Ty FOEEIRIZES 20K LT, LrLZ
O OREFEIIZE L TR, AREERAEMEII RSN TR (R
18) .

JECFA (M 8) Tix., Z»#Br® NOEL % 100 mg/LL (NaNOs & LT 10
mg/kg RE/H ., dAEEEA 42 & LT 6.7 mgkg IKE/HAHY) & LTW5D,

F22 vk 2F5MBESEHR

W'E e 58 Vi

NaNO, | 3,000 mg/L DBIZ 31T DRV DA EMEZ 9 I E~D W E
(60.9 mg NOo-N/kg K8/ H) | AMERIE O, wBEIRANHE < 72 0 JE5E
1,000 mg/L LA MetHDb & EEHE 0
(20.3 mg NO2-N/kg (K &/H) | fiEEE U v BRI & 1F 5 R X OYEE
100 mg/L AT R 72 L
(2.03 mg NO2-N/kg {AH/H)
(6.7 mg NOs N/kg A H/H)

j. ZTHREERSHR (Sv b)) (Of5E - BRESMHHR I LR—KER)

Sprague-Dawley (SD) 7 > & (HEHE) (2351525 NaNOs (falkHiRE %)
246~263 ppm : 12 mg/kg (AHE/H (FEFHHRE 240 ppm (2% L) JECFA #t
H (28 ; 2.43mgNOs-N/kg (KEH/H) © _HAX (Fo 23 125 BERIC/2 5 F
ION zbté/méﬂ&’%it%ﬁz:ﬁzbmio BHRECRO OB e % 23
2T,

IRE O, HAEBIETLREOFMm~DOEBIIRD Lo 7-, Fi LU Fy
AR DI, iR, ROk, IR BB OEORAMEIZIT NaNO;
B ERE L STHREE CRENRD LR o723, U v 2SN % O IEE O 38 A S E M
BHERTEN- T (B 27%. L 6%) (M 53) |

F23 Sy P HKAEBEESESR

WE BHRE Fo F1 OV Fe
NaNO, | 246~263 ppm HIEFT R L | U v SN R ORI O %
(240 ppm Zxf L 2.43 AR B
mg NOo-N/kg (A 5&/H)
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72720, 7> MZEIFSH NaNOy (EIEHHIEE 0, 250, 1,000, 2,000 ppm)
DIREEF 5Bk (B 54) TERIS IR L2 U > @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 (R12)

(BREEIEDHEMAMEIZDINT]

TAEERIC X DN AMEICE LT, OGS TR SN A BBAMEOLA
R - & NI pH RIFTFTCEHPOT I VEEDKISTAERIND
N-= h e VLB X 2P AEORREME L & B2, HHEEEA D OEF DO
RO URfAERR (B 55) THAU D N-= b a AW X DI A % I ik
LTERRTHL Z ENERIN TR, FIZIRERGOGA, B -l
DFEL KM TE T RWVERBRAGEZ 7~ LTS ATREMED J VY,

FRERERD S B, REFES (h. 2 EFEELAMRER (Tv b)) THEPA
P, Bok&h (f. 2 ERIEMHSHRE (Svy k) ) ITBWTHIE OREER %
NENRBD LN TWD, REFR G TRO DTN AW TIE, ST
WCESENBD GNTZEENARH R L, Ty MIFRBA T eE— 3 UME
ARBH LN TR e (TRt (BF) 2) | tho 7V —T7 OFRFORER
TRBEOERENFH IV L, —HEOAORBTHDLZ b, FHED
RRLETDHEIXREEE YW Lz, £, UK CTRRO LT HTE DIEEIC
DONTH, BEEBEIEEY THHZ LRI v FORITHICRY T Dl E b
272 W OAMFEICZ LWE L E M S D Z &b, A RIOFHmO xS L ix
Lo T=,

F7-. IARC 1%, Z< OB CHAER D RN AN EMERE R CTH LB L L
T, HAMEFRERBROZ < TRO b Em AR co USRI i L CRRE M
BRNMENWZ ERHMEE O R LZEM R R TR (B 12) | HERBEOR

IMEE EEICTHMET 5121, T AONERNETH 5,

(5E]) RPNAEEER. E8BRZICLHEE

MR ORN AT aE'T— a3 MEHIZOWT, Kuroiwa & (M 56) 1%
N-AF-N-= ha-N-= bt V7 7= (MNNG) TA=>=—hL7-%.
NaNO; % 32 @B KE S L= F344 7 v & () Tri'HE O bR RRCIES
PEIRZE DHINEFR SO B2 & 2 L, Okazaki & (B 57) [ZIREEOEK
KEHIZL VETE O EEBEROAABEIZHEM LI E@mE L TWD, £/,
TMERIERET IV F344 7 v b (k) % Kuroiwa & (ZR 56) & [A4#£IZ NaNOg
ICHIOKIE TR S FE R, BEOBEROEINIZED bhotz (B 58) |
B, INHORBRIZEBWT NaNOs #th o 2Y)E L AR LS5, &
WAT F 2 & OBEEEE TIXATE OB Z OIS A K OO A E 72 HN
2 (BHB6) | T AN UEEE OBAIREE TIIRTE O O, IRE O
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LR L (B 57) WONCEE OB S BN A Bz (B 58)

Kitamura Hlf, Y= F L=t YT I LN 1,22V AF Ve RV 0% H
WTA =vx— h L7zt%, NaNOg % 27 Bk 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
8 HAL, NaNOg2 i3 IQ 12 K B FERG<C Zymbal JROIEN A ZIRET 5 Z &R
I LELTnD (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% 5k 0 #& 5
L7273 5 NaNOg # oKk 5- L7288, PhIP #5012 b~ Tl AR IE
BEDRRO LIV NIEEL 720 | ?Lﬂ%ﬁir@%iﬁﬁg\ B R OMEFE O I )

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

F344 7 v I (#) 12 NaNOz & 12 MOk G L%, 7F ke FrFky
7:y—w%mwffm%~VaV@%%@%Lkﬁ%f%%@ﬁ%%k@ﬁ
HEINT, T AN UBORERS 20 LSS b IES OB ZE I
DO T=Z EB L in vitro TiX NaNOg & 7 R 2L v B O AR
L0 EE{LH) DNA BEICK 2 BEEERROLNTZHEDOD, A = /:11*—\‘/5/
TERI mbbb%ﬂ/bfoﬁﬁ*otkiﬁﬁbéﬂ/bfb\é (R 61)

BAERR ié%@m@%@_owfiwrn—w@ﬁH%@&WN@mz
(Wok#hE) 12 2 AEEA®EE LT F344 7 v b ([f) l2BWT, W&
MG TIEER O B2 W ETE L EIE RO I O 5 n’ﬁrﬁ'ﬁﬂﬁ ntu&)ﬁjh
8t RuexTAXo 77 ) vk mEiFmElcBsTs=raF
vy UMD ERAIRSBE SN D, BEA ML ARAT TS Z &
DEINTWDS (B#62) |

@ RS MHRER
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 {KfH/H JECFA #15& (ZJ&
8) ;0. 2.03. 6.09. 40.6 mg NOx-N/kg {AH/H) % 2 7 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 TIE OGRS bz, =258 T, Mk
B7e el ans (K 18)
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F24 Sy b2 AHEREEESR

WE B GHE i3
NaNO; | 2,000 mg/L Abéi o a0
(40.6 mg NO2-N/kg 14
&H/H)
100 mg/L IR L 2 2238 0 72 24 H
(2.03mg NO2-N/kg &
#H/H) DLk

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

Wistar 7 v b (M, K&G#F 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
FUOERIRBIE SN o T2 (BH63)

x25 Sy hREFHHR

WHE G REENA) RE
NaNO; | 900 mg/kg (&K H/H mIEFT R L | BT AR L
(148 mg NOs-N/kg {A&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 oK GREBE N T, 2B, ZORBRTIIHEOET 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 1T T,

WTNOEGEETHREBEN, 85 & OVK OB~ O 2N QN AE S D A
IR - BEMEEMIZLITERD B v o 72, 30,000 mg/L H5#ETII AR DR
D (RPRRE 31, &ERE 2) ORI RO GHREE 3%, H5HE 67%)

NED S, 7R B S T r—<  ANMETF L7 (FBEEA 100% L& LT
8%)

F 7z, Sleight HiE, WITNOEETHLEBETHIENRED LN D,
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KNOs; iz i@%@ FEEJNIHES NV EHENI L7 (R 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 PR it RLE B
KNO; | 30,000 mg/L mEAT R L HAREGED | iR JEFE T SN
(1,130 mg NOs-N/kg /K&
/H)
10,000 mg/L LA T wmIEAT R L BIEAT R L
(507 mg NOs-N/kg K5/
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) | migL I —u
LT U AT O YRR O Hb B EEICOW TR L 2 A RO R EY ()
K ORSEREIC 5 HFMEE) (RO LT — VIREIK T 23588 bz, Hb
EICOWTIE, mABERGEOBEYICE W CTOTMRBYRNRD iz, £
FEFRIEA~ DA FEZBILRD biinoTz (BIR 7, 65) .

& 21 oYX 22 BEEAESEGER

W'E B8 S LY PRELY]
iyt | 500 mg/L FIEAT R L gD LT ) — VB EIRT
250 mg/L EALT I AN fFlgo L F ) — VIREIR 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 £ CIREIR 53 28 BB Thiie,
HEGHETHRD DN BT A2 R 28 ITR-T,

NaNOs; # s L7 T LE (WA 42 3.4%&H) HGREE . IRINL T\
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 REB) C
Ehole (p<0.05) 23, EFH#HIFHNOZE(LTH-7- (/L 66) .

72%. Speijers © (2 21) K ONJECFA (/A7) TiX, ARBRELOH]DO D
T ERWTREE R G RBRIZOW T, HEDO MetHb MyEZ 5| & 23 HEICE
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T b P E S D IR~ D 5

fﬂl’&

;—E:.

IO LN hoTcE LTS,

F28 EVUHABRASMEHR

WE B 5 FrEh IHEhY)
NaNOs | fii B8 1 4 > | MetHb #JE 15 mPERT R L
3.4% &G H
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 EEGHETHEREREN (p=0.056) 7O LT, HE
® 5,000 ppm HEHHETH TOEEMEOA BRI (p=0.01) @O LI,
Mt 1,500 K O 5,000 ppm EEHEICB W TR O E LR EE (4% p=0.05, p
=0.01) B"@RDLNTZ (B 44)

WE B HRE fK& i

FEERANE, K+ O TEH)
KR

5,000 ppm P JE 14
(M ; 201 mg NO2-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

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

(1 ; 38.6mg NO2-N/kg AH/H .
Mt ; 48.7 mg NOo-N/kg &/ H)
PAF

NaNOq

RERZE IR R L

IR L PEJE IE &

wIEPT R L TR L

f. ZTHAEBEEESEHRER (YOX)

Swiss CD-1 <7 A2 NaNOz (0. 0.06, 0.12, 0.24% : 0. # 125. 260,
425 mglkg {RE/H ; 0, 25.4, 52.8, 86.2 mg NOo-N /kg (KE/H) ZHKES
5 THEARERBR Y, MR BRI X B AEFERREHE (RACB) 7'u h a— L2k
SEEE SN, 7ol Fi R OZEGERIT 0.24% £ 55 & O OxHIEREEIZ S
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WTCORFEN LT, KEGHETRD b mlhir e & 30 W2,
0.24% % 58ED Fo TIIPOKENEAD Lz (p<0.05) 28, (KEOE(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, SRR L BROEREICZLITR O b o

726

0.24% 58D F1 Tk, 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) X Z 0B AhifF1E D NOEL % 420 mg/kg K HE
/B (86.2 mg NOg-N/kg {KEH/H) & L CTW5,

F30 IORATHAEBEESEHAR

WE B E5RE Fo 1 Fo

NaNO, | 0-24% K B | T~21 BESOKRERD, | FEAT R L
(86.2 mg NO2-N/kg | ORI
KE/H)
0.12% wME AT AL | mEAT R L AT R L
(52.8 mg NO2-N/kg | 72 L
{KE/H)LLTF

g. BREEUEEHRER (Svy k) (On 4EFRE2EEERER (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 IKE/H ; 0. 8.12. 16.2. 26.4. 45.7. 70.0 mg NOs-N/kg {&
H/H) O 14 HRPOKEEGREEN T Th -, FFGHETRD b -F i e
#3117,

K51 OIEEMENHED 1,500 LT 5,000 ppm HERETHA L7z (B0 44)

JECFA ([ 10) 1%, Z®#RB® NOEL % NaNO:2 & L T 55 mg/kg {AHH/
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- OB wIEFT R L
(4 ; 62.9 mg NO2-N/kg
VAN

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

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

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

1,500 ppm FE 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 L7 L
(M ; 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, &5/ 12 ) (281 5 NaNOz (2,000, 3,000
mg/L:200, 300 mg/kg AH/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 SETERBFERE (6%) ([ZH_XTEREHTEN>T- (2,000 mg/L 857
30%. 38,000 mg/L #5-# 53%) . HERHAEIISHE CRIRE Ch o722y, #&
HGRECIIERENEIE L, 21 HEOMREIIEEE 51.5 g 12xf L 2,000 mg/L #5-
BT 295¢g, 3,000 mg/L 5T 185g Thol-, TDHk, ZOEEDENI
i L, 62 HlO X RE IR IREE 213 g, WERETIIA 181g, 172g Tho
7o BEERED R EW D MetHb J2E B 13580 Hiv7e o 7203, ¥ Hb B K
<, BED20% KM TH-T-, (BR18) ,
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x32 Sy hREFHHR

W'E 58 BEhy () VRELLY)
NaNOs | 3,000 mg/L FETC RGN,
(62.9 mg NO2-N — 21 His CTORERLE,
kg {KEE/H) Hb & )
2,000 mg/L Ziin (Hb JRE | JETHEMEN,
(40.6 mg NO2-N | J#d) 21 H#n CTORRERLE,
kg {KEE/H) Hb R >

i ZHEHAENE - BAESHERR (Syv k) (QEMSUHERBRRUENAMRAER
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 K8/ H) @ A (Fe 23 125 WEZ /2 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 Lo Tz, U WA O S O EH )N
B CE Mo Tn (BEHRE 27%., XTHREE 6%) (BHE53)

£33 Ty P THALEERESESER

WE B5RE Fo Fi1 O Fe
NaNO, | 246~263 ppm TR L | U EN R DEE D%
(240 ppm 2% L 2.43 AEBERE B
mg NO2-N/kg {A#&/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 #5 (M 8) ;0. 18, 45, 154, 182, 192,
244, 577 mg NOy-N/kg KE/H) @ 100~240 H Mk GREBE T THONT-,
B, ZORBRTITHEOELEY b (B 1ILLLE) ZHfEFR U —Y CHE
L7z (M & RIBRICHOKIREE S S HERI S D) ARG TR b l-mt
AT 2 3 34 | TRT,

FEE - FBAKEA~DEEIIRD S o727, 10,000 mg/L £ 5.5 TR ERY
II2Z8 0 bz, E ARG T Hb IBEN DT D Lz, MetHb 2
FE1X Hb D 20% A5 T > 723, BRONTZEO 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 vz, 2 b 05
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HECITARFAEENT BIRETR 100%) . THREEEZ 100% & LizHE5 04
FERT =~ AL 0% Th o7, MMRAE TIL, B, ZaE R AR
OB AR E T D RBOENE, TEOREN « 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 bzl LTS (B 64) |

=3 FIILEY F100~240 BRI F S ESHSER

WE B5RE iSTLY) RE IR
KNO; | 10,000 mg/L (REHEmSE], MetHb 3 | 2R RIET
(577 mg NO2-N/kg K&/ | £ L& (<20%Hb)
H)
5,000 mg/L JeME DEBEFEMEIRE 1= K | RIEHIET
(244 mg NO2-N/kg KE/ | OB B D SIEMIR L
H)
4,000 mg/L mIEAT R L AT R L
(192 mg NO2-N/kg &8/
H)LLT

©® EiEMHAR
FHERIS

Ty ERE 28 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 fifig) % v 7= invitro
et R FLEFER Cld. KNOslIfatETh - 7223, NaNOsid 4 mg/mL Pl ED & A
BCEMEZRLZ (B 68) ., JECFA O TIXEEEDT U 7 AA FIC
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 [BES TITH
B FA R 2SR C7e < L2 B O 5 D I T & 72 > T D, WHO,JECFA
OFHI TIEN-= b e VLA DERNBETERNEINTWND (1.7,

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

R O FEEA PO AR R
(ZFr) R R EEL . FATE
&R CREE
JFAZAEY)
KNOs B IFZE8K78 | S. typhimurium - - Ishidate et al. 1984
LEN TA92, TA94, TA9S. (Z 1 68)
NaNOs TA100, TA1535, - —
TA1537
KNOs IR ZEIRAE | S. typhimurium Prival et al. 1991
SR TA98, TA100, TA1535,
TA1537 R - (BIH 69)
TA1538
E. coli WP2
BEEAY
NaNOs | k%5 | CHL #fa . Ishidate et al. 1984
B (214 68)
KNOs -

* 4 mg/mL LA b & To 2

336 THEEMZEZRD /n

vivo BiaE It RIER

ﬁ%?%ﬁ WE TR TER, R
FR
NaNO; | /DEZaR ~ 7 X B BRI 0P 52 [5) Luca et al. 1985
P
RERREAR | 5o B RS2 ) (BHT70)
+ R O #5238 )
=T A T RENEGG )

* HEMEMERA L2, T 1HEDATOREZE

CiRTcTE e

AR % O BIGEIERBR O R A2 £ 37, 38 17T,

ARSI DOV T H 1970 RO E VRS, = e VbRt Z By E L7z
BRON KT, WHERE B R OEREMEFHMIICHWD Z E DN THh D & v ) i
132 < 13720, NaNOy & KNO» O 2 FW -8R 2R ZE BB T VL b
B TH S (B 44, 68, 69, 71) , NaNOg(Z CHL % v 7= i vitro Jua
FERFEABRCHETH -T2 (B 68) . vV AU Nl L5178Y fifuz Hv 722
SR BHBRCTH DAV BB RIE 70 mM ML EOEHETHY . 50 mM Ll Eo
NaCl TH LN DYk LA mIRE DT N U U bA F N K DM 5
BLERINTWDS (B T72) .

NaNOs @ in vivo Y& a7 & OV MERBR Tt NaNOs & [k, 1—~=
T IO ERBR B ORENH L (BR 73) . HEMEBEMESS LT,
JECFA OFHi Tk N-= ko L AMD LR NIRRT - - R H D 2 & %
BRL WD (BH8) , —J, NTP CElINTZ~ T AKLDNT v b & H T2/
BERBIZOTNLRETH 72 (B 44) . £72. v T REAWZ/MEAR (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]

CBWTHRBIEO®RE R DD (R T4)

in vivo

EMEITRWN B D EE 2 B,
=R31 HHEBEZERD /n vitroBlEMRBRER
R ER O FE¥E PSS SRS fii %
(£ F1) R vl BE:L ., BITHE
TR I P
JFKEEY) -
KNO: | 1@ 285874 | S. typhimurium Prival et al. 1991 (%
FLEAER TA98, TA100, TA1535, + + B 69)
TA1537. i 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
Bt . + +
R TA100. TA98 (B 44)
IR 228K 28 | S. typhimurium Ishidate et al. 1984
Loy TA92 . TA94 . TA98. + + (&R 68)
TA100, TA1535, TA1537
HEAY
NaNO: | . s i Ishidate et al. 1984
Yeta R B | CHL e + (BB 68)
~URAY | v TR Y o Wangenheim &
7 #—<ik | L5178Y/TKH" —* Bolcsfoldi, 1988 (&
B B 72)

* 70mM LA oo & To R

& 38 HHEMZERD /in vivoBInEERRER

%ﬁiﬁi@%ﬁ PSS BRI BB, FATH
B
NaNOs IR ~ U AHH —  JEEENES (11ED) Hayashi et al.
—  JEMERES (48) 1988 (& 74)
— sl RS (1)
Z v MEHE — fEENEE (318]) NTP TR495,
~ 7 A EHl —  JEFENES (31E) 2001 (=M 44)
~ 7 AR I — #WoK¥EE (14 )
< 7 A BB +* PR OES (2E]) | Luca et al. 1987
T fa R AT v mEENEG @) | R
Z v M +* BRI O&RS (2E)
7B HE =% WoKk¥EE (32 H)

* FHEAHBEMEDR A B
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(3) Eb~DEE
OS2

b MRABSEEITAMEEA A2 33 (&b, mlnd) ~250 mg/kg (AH, i
FeA A7 67~833 mg/kg REH L HEFINTWD (BHT5)

NaNOq % & JRiEA XLy 7 A OfiEzER & L CTHW=84. 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 oEE B BE, MR K ML, BrEENE L
L CIHEIEAR R, e o o, R K OEBREAZE T 6 Tnb (B 7,176)

@MetHb MmjE

MetHb AR D IR Z 540 5% O EE L, A1 4> & LT 0.4~200
mg/kg RE (B 8) XIIfllEA 4> & LT 33~83 mg/kg REH L < I1X 100~
150 mg/kg AH (B T) ThoTz,

MetHb IfifiE D SR MEEM & LT, A (MetHb (IZERL 09 W R VEME
Hb OFFE, MetHb & TlESE DR Z K OHEHERIE ~DEWIRTTROT=0D) | s
KT Na—2-6-V BT b Ra b —ERZAEXIT MetHb i# tlEE K Z JED
ABRFETFLNTWS (BRT, 21) .

1% 3 I H R OFLIIZHOW T, MHERE D 80% 2N HAHIAIEIZE L S D ERE
T5 &, HEE (MetHb O 10%LL ) 1 TEMEEEE & LT 1.56~2.7 mg/kg 1K
BETHD (BRT5) 2N, FEEED MetHb MLEDFEF]TiE, REERHE OB R 37.1
~108.6 mg/kg {AHE, ‘F¥ 56.7 mgkg KETH-7- (B 7) . £7=. LWk
MetHb IMfE D EFRIEF] (1X & A EDAERL 3 D H R OFLIL) D 97.7%IXHEK H
DIEIEEIRE DS 44.3~88.6 mg/L UL ETRRO LN (R TT) & 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 BN @722 LN S TWS (BIRT78)

KET1I~8 WD F LS 2RI, HBBEIREOEWHFAK (BEEE & LT 100
~500 mg/L. REEEMEZEFHEL LT 22~111 mg/l) ZEETH+EE (644) &,
TYERE I I DRV K (RYERHE & L C 44 mg/L LAT ., MferEZEs% & LT 10 mg/L DL
T) #BHET5FEY (384) @ MetHb 25 Z bhis U7-f5 R, WE T2 <
MetHb EE IXIEF OFPAN TH o7, 2D Ehn, EEOFELITHRE DX
BT D REZEN IR Z E R s (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.) L AEICELS o T (ZH80) .

MetHb IMJED K ASER] & LTk, 4~50 g OYfgtE (AlstE & L C 67~833
mg/kg REARY) Z4EE (HE]) BT LEZFINRESL TS (BR T, 21)
2. ZHUTE OBMEENMET L7272 ) A7 BECTOIERTh 72, Fio. %
ANRT T 47 (18~357%. K58 104) 12 NaNO; (15 mg/kg AH) X
Kz 28 HIFEI S E 72498 T, MetHb JEEEIIA % 0.25%. 0.24% ChHYBRIGIRTE
IZ X DI D DR T-Z ERRESH TS (B 81) |

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

%ﬂm$ﬁm&4ﬁ/ﬁﬁk%%%@NMHb%E&ﬁW%@L&LTm%H

FIFE A ERVD, KED TSR E O R A 4 & DB O & 7= hF
juf%é MetHb 2O LHNBDO 6N D56 TS, BRARIER & LT MetHb I
JENRBOLNDZ LTI THD E LTERENH 5, MetHb L 2 BN &1 2 HH
T & L TIHLIR D THRISOMER # B3, MetHb A SIR#ET 52021 H 5 H D

LLTEH I COEBRPBMESNTWD, HERE OETE O &% MetHb IfiLED
JRR &35 DTl < MetHb MiE% 5] & 42 2 T HRMORRE L0 L <BRfEL
729 2T, FEROHEIEEEZ T 2 2 & L OECBIK F o fif g gz 23
MetHb fIFED Y A7 L7 5560028 ETDH I ENMETHD (B 82)

QFERMNAME

MAEEEIEIX, E FOBTTY I VELNSLTN-= b bEWmEERTHZ &
BHbH, N-= b JbEMDO% ITEMM TORBAMERMGIL TS (] 8,
21) .

a. BERWHIESRNA

F U @ 25 I 202 Husm (FBH) 1S STV AR o fEEgEE S (0~30
ppm) B & HELCEOMBEZFHTHETIL, MR oz (&
M7, 83) .

FTo T — 7 ORFGE T OB O RS BRI IR B 23w OER T (- 6.8 mg/L)
D H B R A BAE DI IR IR ORWER T IS T < | e & B & 1255V A
RERAHVEL LML TS (R 84) . —J, 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 XV RADEH D HITIZ T, A KB K O REEEE IR D & O s o 2o o
BT RENE 2RO T RIZHETE W EOHRENDH D (B 85) 13, £ D&,
BRI ZIE R L7 9 2 C, MU (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 ORI L (21.4 mg/L LU T HiX D 93%
TIX9.7mg/LLLT) L bR ASE RO 2R~ fE R, FEEIXERD Hiv7e
Mol MESNTWS (BH 25, 87) .

ANH Y —D 230 AT T, HF KT ORYEHEIREE & B ASEE ORRIZ O
T, WHEBEIRFEIZ DUV T 100 ppm, BT AEMEICOWTIT 2X 104 255 &
LT, &, R2BHCH T TRAERE TIZ. 21D 60% (139 &A1) CTHmERA
BEERE L, £ DD 6 127 EATIE S ER R B e, 12 15 FT 0 IR BA e I i Mg
Thote, BRFESAEME, MHRERE L IRV OIX 13 HET T, &0 78 fEATILH
FEFEAEAEE MR PRI E N S VB Th - 72 (B 88) . WHO i, Z DM
TIZHOWT, L OEMOY A XD/ E L HBREREDOIX L DX 2OV TN
W72NZ LD BEMICERMNEDS E LTS (B 25) |

Xu i, Bz WT, FET, oY 27135 w%ﬁ®%§%ﬂﬂm$®m
Pt N ONAE AR OIREEN IR Y A7 il L v s & F2, BEEREE
@@ﬁﬁ@@ﬂ\ﬁ@¢®ﬁ&ﬁ&@ﬁﬁ&ﬁ%§#ﬁﬁm)Xﬁﬂﬁ@ﬁ#n
W2 EERL, @Y RAZHIR TIZBEDO R G IA B A Z SN EET
YRR, HASIRE, 2T I UK R= b YT I onNEL EZ IV CHRdRnt
WO RFEDR D Z L EHRELTND (B89 |

FROKEOT —# 735, WHO 1. 10 mg/L BLF ORSEE % 44 2 foklk
@ﬁ@k%ﬁ&@W%%ﬁ%?éﬁ%ﬁ@%éﬁ%@ﬁ&ﬁ@wgwaéoE

. ENLLEOREICEIT HMEBIE & B oMBEE R TETFHIET VA B e
AFT—ERRYTHDLTD, FHEERET LI EIETERNELTWNS
(§%2wo

AL D 258 AR TOH L ORERGIESE 3 & fCRK R O i B YRR B 2 bk
U 7= IS AR BAAF 7T C L AHERME OB R E N Z WV NE EH RO RN L, 50 mg/L
TR DR 2 B e B K A B L TWAEMICEIT 5. BB E N D 72
WEEIZ 62 BB DR U 2 7 13 B MDY 1.9(95%1E 88X [ (CI) 5 1.36~2.67) .
7 1.8 (95%CL 1.15~2.87) (p<0.05) TH-7= (M 90) , JECFA %,
ZDOMFIEIZHONWT, RER T OMIENR SN TNENEIDARHTHD & LT
% (B9

Sandor © 73, ﬁk‘?lfjﬁkqj@ﬁﬁﬁﬁhﬁ)i%rﬁﬁb\ (F¥ 98 mg/L) fEMIZH>WTHE
SMR DORRERII_A ZHEERAEH L. ASERE IR L OB - SV TR - ge
(%@\E%\%l@k%é_;éxﬁl%_owfﬁE)fi THEAHE D)
BENSHEFRCREZ TPHITE 22 EXAREIRESN (p=0.05) . 4 v Xtk 1.5
(95%CI; 1.1~2.1) TholLtHEINTWD (BRI, 91) ,

BIBIZBW T, BT 1987~1991 £IZ4ET LT= 6,766 4 M ONFEEL O %FHRIZD
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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-o7= (B 92) ., TDH 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
RHBITRO 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 NfEH) DANTHE LR R E AW BB O Ty, g
PR O &R EEE (0.18 mg/L LA ) (2~ 7 | H &R (0.19~0.45 mg/L,
0.48~2.86 mg/L) DOENEREILT DA~ X34 1.03 (95%CI; 0.90~1.18) | 1.1
(95%CI; 0.96~1.27) ThH v . FEIKZIT Lo iEBa gz & Begs 12 X D 38T
At ERICH BERMHBEITRD b 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 4F) & @ B 2 HlulkH B EIF /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 N85 & L TR T RIZHOW TEHEYF AT L 72 EHAEE
2% (R2) X951 0.61, Lt 0.54 (F£Z p<0.001) TH 7=, 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
BRI (1990~1995 4F) L FMN AR (1975~1994 4F) & OFHEA &~ T4
B BAOEEREOHBIGED b holz b fEIN TS (B 96) |

T V7 N OBWAFE T, PR 42 AT DR OMBEREIRE (44
ug/mL) | HAYERME IR (8.3 pg/mL) M OMHEEHEE STIERTEYE (74 nmol/mL/%7)
TR e b 40 4 (4% 27 pg/mL, 5.3 pg/mL, 46 nmol/mL/%3) (ZH~TW§'i
HE< (p<0.05) . AFEEE Y AT OA v R LLITHER O E BRI 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 ERTE IR EE A 7.5 pg/mL LL ET 3.0 (95%CL 1.0~9.3) . fHEath = 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) .

JEGIRRBFIE & L Cid, B O &Mk s B 92 4. kI 128 412
BWT, BFET 7 — MRAED DHEE U7 ASERHE K OV S ERIE DB IR & B Y
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A7 L ORIIZFBENRD LR oT2L DT T U ADHRE (BB 98) NdHDH—

J7. B LR ST R 746 4. FEIEEMEOTELE LIS OB R Tk L
KR 2,053 BT D AT A=, BELOHHEREOBILE F A L OB %
TR A 2V T OIEFIXRAFZE CIE, (KHED A F 4= RO EE (2.7 mg/
HULR) BEREECE, KAED A F 4= K OE R EOHEASEEE (2.7 mg/H LA
b)) EEREEOE®EA Y Xt 1.5 (95%CL1.0~2.1) KO EHEOAF =K
ORI Rt O A4~ X 2.5 (95%CL;1.9~3.2) (W b#FH#rIcE
B) ThO., HEMMBEERAERNA Y A7 BEMNCBEET 2 Z L AVURIE I LTV
% (ZH99)

A XT3 TO 2004~2005 FIZFH s & ZWr S Tz B 228 44 K OKTHR 467 412
DNTONAR—Z2DIERFIFBAFIEIZ IV T, BrER MmO OEERIE, TAYER
HEIE (BFE7 7 — MENOHEE) HEWEE (% 3.9 mg/HUL B, 0.4 mg/
HLLE) OB A7 3MEWEE (%5 1.7 mg/HLLF, 0.2 mg/HLAT) (2 TH
2% (4w XTI 1.92 (95%CL 1.23~3.02) . 1.56 (95%CI; 1.02~2.4) ) T
boTe, 7ok, WM ORI O ORI & O IER U SOV TIEEE R Y X
7 EOMEIEERD b vZeno Tz (BIR 100)

R [E O BB 136 4 L OFEE ORI OW T, BFH)2 O OEBIEERE AL
ﬁ@WEW%k#ﬁME&:yEW%@m%%EL(ﬁ%*%?é?y7 h%
fi) . B U A7 L OREE ARG R, B E RO & OHEBITER D
N7goi=n, B4 20 E ROEERIC ﬂ#é%%ﬁ@wﬂmmﬁA’aﬁjx&
Do T2 (Fy R34 2.78 (95%CL; 1.01~7.67) . 3.37(95%CI; 1.28~8.87),
EROLEREZDHY) (R 101) ,

MEBEE . R X O D BE 645 44 b kIR 458 44 (MUl AKIEE D U X7
Kl CTHIE) ZHWIKEO N OAN—ZXOREFIR BT TlE, 505 OEEE
o OVHE A Bt F L & MR s ) OV O e & OFA BT D HivT . BIEIZ OV T
TS EATEIE B E S 1.06 mg/ H L FORE & <72 1.06~1.6, 1.6 mg/HLL EDORED
A X34 1.17 (95%CIL; 0.57~2.38) . 1.58 (95%CI; 0.73~3.44) TH Y .
THEAHE R RS 134 mg/ H UL FORE & Hh372 134~226, 226 mg/HLL EDORED A
yzwmi%wrn_®5%CL038~133>\044<95%CL024~093)Tn%oﬁ_tﬁ
A EZERL) . 2P, BEROFEEAET L MCRE LSS, K

EFERE & 7o iR o0 i H BRI TéﬁﬁFJX&i7%(5W%
1.30~41.43) Tho7= (B 102) , —F., BEOEE GHERA C2WEE,
282 41) . HEMEOME (255 4) | iERY LEE (206 44) K OVEF LIS
OBF ORI (352 4) IWNTHHR (687 44) IZOWT, REFREWMELERNALY
27 L OFBAZ AT KRE O N A R_— 2 OSEFHBIFZE Tldk, WEEONAET
[ZDOWT, BB - rT v, BWBHES O REBFEIUZ DWW TITHHEBEN, =
LATa—L, BEZ X ER O Z I B \lCOW TR IEOFEBEINZED 5
NT=23, MAYEAYEEEL & OFBENEO bN-DIXE (LN ofigE (5 v X
tt 1.65 (95%CI; 1.26~2.16) ) DA TH Y, BIEHE & OMHBNIIRD LN/ o
7= (B 103) , B - #ES A DL (20~T4 1D 475 4) L xtiE (1,447 £4)
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W KE O N O — 2 OREFIXTIBIFIE T, ACEIK &2 L7 st 2E E A~
WREE (R dEHUEIZImVy 1994 FOKERHEREMZ Y TID 7o) 1Tk 2k

U 27 OEINTRO SR o T2y ks ICRY . &mHE (HBRME=E
FELT10ppm LLE) O U R 7 PNEARHERE (BEREMEESR L& L T<0.5 ppm) I
T 2.91% (95%CL 1.52~5.56) mnr-7- (M 104) ,

NG - B OREES 146 4, T 228 44 (RVU —F 72 L) Z MWW
— A DFEFIEFRAFFEIC BN T I D B O di Rl Rt FE B 23 i3 WOV (0.16~1.23
mg/H) THERG - EBRED YV 2 78800 (4 v X 1.7 (95%CL 0.9~3.2) , A
B L) RO LI, EAEERE & AYERHE O A FHERUE D B WL (0.48~2.76 mg/
H) TIZEICHT ) 27800 (v X 2.0 (95%CL 1.0~3.9) ) 2% X
N7z, Ward o3, dAHERIE & iEERME OAFHERE 0.5 mg ISR - EABRIED
U 2 271% 30%H500 (95%CI; 1.0~1.8) T % &H#EE L= (B 105) .

KE O E AN OREONREREE (% 794, 844) . X 321 4 ZHWiz
AN A _— 2 OFER RIS I\ T L BPER 5L~ & O REEERHE K OVl A IR S 42 B
BENLWERTROEE (3.8 mg/ HLL FOEED) ([ZHARTHBEMEHONAD Y AT MR
A (5.7~8.3 mg/ HEUL T OBEHED A~ XX 1.8 (95%CIL; 0.8~3.8) .
BEE Y A7 XA BICHEM (Y Xk 5.7~8.3 mg/HLL FOEREET 1.7
(95%CI; 0.7~4.1) | 8.3 mg/H UL R EHE T 2.2 (95%CI; 0.9~5.7) , p=0.015)
L7z, BEMEORANTDOW TR, 8EK, TR O G A 5 O fEfs B
BB D, WAPMEWEECH T 54 v ARk bE o7, — ., BEbK
IZOWTIE, IEEAMEZE % 10 me/L DL EE Tk ~ORFEIIR], K ORItz A
D 20 FEFOFEPRE (2.45 mg/L Aifi~4.32 mg/L ) OWiFnd, EbH5
DN EBEBERMEIZRD bR roT- (B 106) .

I T X D% AN E AR — MR TIEBME 1,688 4. otk 1,812 4 % 6.3 FiB
BRL. B (DETHM 2194, Lt 634) DAAEY 27 2HE LR, &
N OB ) B O i ER R B E A 0.01 (A E) | 0.04, 0.09. 0.16,
0.35 mg/ H ORED HFEAAXT 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) THE
MBNIFRO bNho7- (BHR107)

74T KT 9,985 4 D F I h e 24 4EREIN L7z 2 AR — MHFZE T b | ANER
WL OEER R OB (BE 1 FEROBFIZONWTOA U Z Ea—D0bHEE, H
FeYE 77 mg/H . #HASEENE 5.3 mg/H) LIELERAA (B, B - #i5) OFIEY
A7 (EET 189 %) & DA ERMEEITFED bR ol (ZH108)

Winter 5iE, & (NO %) (X T BKFBA A NTE I R2VEEDT =2 — 7|
2T IV (BATHVY) BEDTELOEBEANRT T 47 (Ba V) ERY
2L) OFEBE R 2 KefE#E A L, KNOs (2 mmol) OEEA Y & L o5k
TN-=hrrVELT ) ORELFIAER, B0 EBERICIRE SN HEAIZE
T N-=haVENLT 4+ U U OERN, EBEZERLZEEICIEERE L 0
BD2ETHoTEHE LTS (ZHR109)
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BHIEHBEREEICBWVWTHEOEY e UEEZZRICRET 5 & BIR~DFELNT R 2
JVE VRO EENN U B IR TP ORSEREEE N T 5 Z E R ERE STV 5
(= 110) .

b. JEFRTF 1) 2/SfE (NHL)

NHL & o>V Tk, Ward 525, NHL O£ 156 4 (1983~1986 4F) |
SR 527 & & ktGe L LI kE (27T 2 HM) OERIRHEIFZE T, A3KIE KD
b O 2 4 me/L UL E (AEFRHE & L C 18 mg/L) OfEH L NHL O3HE Y A
JIWCIEOME (v X 2.0 (95%CL 1.1~3.6) ) N LNz EmELTWS
(M 111) .

NHL @ #£5 (1998~2000 4F) 181 4, ¥ 142 A &= H W 2K[E (714 AT M)
DN A_— 2 DRERFI RBFIE Tl BCBIK TR O REERIE O IR EE DS m O (2
PEEEFE L LT 2.90 mg/L LA T) # L < I3 FEHRE 5 mg/L UL EOmEAHEIC 10 4
PLEROKIREE S =B W T NHL & OfEIERS S (v % 1.2
(95%CL; 0.6~2.2) . 1.4 (95%CL 0.7~2.9) ) . BE1OOMBREERE (7
A FUMESNCT baA "N EE2ETedt 4 MOBE R OSBIZOWTHEE) 1%
NHL V 27 LW OMREANTE D Sz (170 mg/ H LA EOEREED 4~ XX 0.54
(95%CIL; 0.34~0.86) ) 78, BHEND OIMREEREIZ NHL © U 2 7 #n&
FERI L7 (1.21 mg/ B UL BHEEREEO A » X1 3.1 (95%CL 1.7~5.5) ) , 2D
Z &b Ward 613, AFLAGEAK T OEEETEZE T O VLR E (FFIZ 3 mg/L LAF)
IZ. NHL U X7 CHEBI LZeho = EfEmm L C0d (B 112) . £72, KEI X
V2N THNBM NHL B 73 4, %R 147 £ 2 /1 FE i Sz ANA_— 20D
SEB RAFZE ClE, 8BRS O OfEEREE I E (R Ak oA FHKIEK OFLERH
OHETE, fm HEREO I 2.4 mg/L) & NHL & OMHEITEO Lz inoT- (&
FRO113) , fih, BEEEAN L7omymets, WAEetE, = bo Y7 2 O BFEREICHS
WTC, #EEREEE S NHL BAHEICIEOMHBENGERO Hivz (BPEY N ERMA
My & OMBNEIZR L) 2 ER. KA YD ANER—ZADJEFIRFRAFZE CHE ST
W5 (R 114)

c. NEZRUHEZERIES

IR DR OIgEEE & 1 &b OfEthRE R IR E O A B -2V T O K [E O JE B xf HR
RS TIX, RER OB CH AR (MR PIZJEE L TV E O KIE K H R
FEIZOWTHIERZ O CHIE) ICXL 5 786 ORMIEEE Y A2 71X 1.1 (95%CI;
0.7~2.0) . FEROHFKBERICL DY 27 ITHOWTILEA T 5 #iulsh & #6804 %
HWigNnH . BN (B 115)

MR SRIE: L W &7z 18 LA F O+ &6 OREH 300 44, X 574 £ 128\
TEREENLOMEEE, WAEEERE (77— MEIEIC LV HEE) & RE
B 27 EOMBITRD LN T-E DA AT T )LOHRE (B 116) | JF3
PERIE S & 2 S 7z 20 LA FO7- £ (540 44) OREEL, k801 4128\ T,
NaNOy #R7FE e L THW RN S OERIBIC I 1T 5 A ERE — B FEHHE L
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EHIMNCED AL OMIESEY 27 B3I (p<0.005, BF3EH 5 ORYELIEE
& EDOHEBRIFRDNT) Z b, MNTERKRSINT N-= Fa V{bEH~D
IR OMETE &+ & b ORIEERIE & OB TR S & T2 KEOMRE (&
117 ERb D,

HIRBIEO RN AN B4 130 4. *HE 319 BIZHOWTOXKE (277 AHM)

BT D ANAR—ZDIEFIRHBAFSE T A KB K OREEEMEZEZE O 20 FE DN

IR (2.38 mg/L UL F A& HEE L, HERIL 4.32 mg/L UL L2 REHED 3
BE) LARRRIBE & OFERIEERD o7 (Fy XHeiE 1.2 (95%CL 0.6~2.3)
~1.4 (95%CIL; 0.7~2.7) ) . £7=. 5 mg/L % 5\ X 10 mg/L uiwaﬁﬁ;@%%
T a TN AEAITIRE SN B OV T b AR IBIE & OMHEIEERD T

(F > XHix 1.1 (95%CL 0.5~2.2) ~1.8 (95%CL 0.8~4.1) ) . BENMHD
AR E & & OB LR o7z (R 118)

A XV AT, KK 2 T ABREOKEMIE STV D 148 O HUIRIZ I T
HEREIRE (1990~1995 ) LN ABE (19756~1994 4F) DOFHEIZ G~ T- %G
v MR OV R AR AR SR O DR A SE L 28 i A BRI FE DO HUE T < | AR R L
wEAEWER (F 30 mg/L) OIRWER (2.4 mg/L) 2k 2F%F Y 22713 1.2

(95%CI; 1.1~1.3) ThH-o7= (B 96) .

d. BEltiE. AIiLiRE

FT U FIZBWT, EBERE (BEE2NLEEBREEICOWVWUIREDRSET
V= FRERREBNEHRET — X RX—ZALHEE, fEKEN LT RE &
IZOWNW TS ANDEET HEEZ S OHIBRIZKEME L TV A0 _R—2F 4
YT BEE L, 5 RS T ) EEEDUE & OFER A 9.3 B L TN
akR— MEERH D GER] 889 4. xR 4,441 4) , WHEAEIRTE &0 KIKO &
BRI 2 fcd H ERE OB R A B o lid &3, foebk k12 1.06 (4% 95%CL;
0.81~1.31, 0.82~1.37) . BRFELEEIKEZEFH LTBREIZ OV T 1.09 (95%CT;
0.84~1.42) TR & OHBITRD N oTz (B 119)

1999~2003 I REMERE THET L7- 513 44 K OISR A il 25 B a5 % LISk CHE T
L 7= [R5 D kR Z IV 7= 575 C o Mdalcke BRI 28 T i, et 22 58 O (K S8 B

(0.18 mg/L LL'F) (2t~ m H E&E EGE (0.19~0.45 mg/L, 0.48~2.86 mg/L)
DEMCREIET A X134 1.76 (95%CI; 1.28~2.42) . 1.96 (95%CI; 1.41~2.72)
ThO ., HEKEI T LT BRI EE & I X 28 I IEOFBE N O b1
7= (M 120) .

AL D 258 BIGRTHERL, RISZERERSE T 2R & AOBK R O fE B HRL IR FE % bhis
U 7= s bH BIAFZE C L ASERIE OB I E N L ME ERINIIRE O L TR L, 50
mg/L Z i 2 5 HEEHE % & B K 2B L TV A EMICE T 5 | iR I EN
D IRWE T 6 2 BISEARE DA% Y A2 713 1.9 (95%CL; 1.20~2.88) THhH - 7=

(B 90) , ZDOHFZEIZHOWT, JECFA 1%, SR FDORIENR S TWD )
EIOMRBAL LTS (BRI .
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e. EHIE. THRERE

A OB (1986~1989 A7) 201 4. IR 1,244 4 (FEEEHEIE G 3 fFAE
THRILDOAKEKREFBH L TODER) &AW KETO A O _— 2 DO5ER] %R
FZEIZ VT, A HKGEK OSBRI E OFEHE (10 L0 E) 25 5 mg/L UL E#E
DN IIE Y 2 7 13884 (v Xk 1.03 (95%CI; 0.66~1.60) ) . fl
FEIEEE & OFERITRO biven -7 (B 121) , —F5, KEESLHEAENSEHT-
KEIREE SRS - EFTHE (NIH-AARP Diet and Health Study) =74 — b
(2R DR B R O RYERYE  OVE S FR T O 8 B & 2B IR M OSBH Al e i g o
YVTEAT DY AT ORMRZFATZHAE TIX. B 9.1 A OB BRI
TSN 491,841 49 1,816 Bl (WM 498 1], FLEANRE 115
) DRI AL, BMER MO OMMBIEOBREN KL ZWE 5 Nt
(0.31~2.27 g/1,000 cal) &b 7208 1 B {iifE (0.00~0.13 g/1,000 cal)
% Pl U 72 2B M NI I e O NV — R Eid 224 1.28 (95%CL
1.10~1.49, P<0.01) % 1" 1.68 (95%CI; 1.25~2.27, P<0.01) TH o7z, F7-.
IR K OV O OB R 5 D> B O FLAE FR R £ B O BRI s~ Y — RIbid e
Nz 1.33(95%CI; 1.01~1.76,P<0.01) & T 1.78 (95%CI; 1.34~2.36,P<0.01)
Th O, B S BRI AYERE S B I, FrcBMa@Eo U 2 7 284
52 DRI, FPER SR SRR D O AR R O HE & o B
X BN 0Tz, B, AFEICBO X, Bl o U —Y7= 0 o fmikE &
HHRTWDHD, [AANOIRZEERITIRATHD (2R 122)

THEBIR IR & OB Z R To T A OIERIRIFZE TIX, AR BETHAOR
ENDLOHMEEE., = Fu Y7 I U OERE FERERE Y A7 IZIEOMHEINTE
S (EHER IR RO A v XIZaEEEE 2.0 (95%CI; 1.0~4.0, p<0.05) |
=t Y7 I23.0 (95%CI; 1.4~6.4, p=0.01) ) . MTHOERLFHENAY A
Z RN EFARE U228, e A ABIETIIMBENRD S - 7- (B 123)
JECFA |3 Z OBFZRIC OV T, FE3 AU 2 7 B3N TR & F 1 5 dirgleth . 1S
. T MV UAIZERNT IO, TNHEMTEHITZZ SR 0N Sl
WwWeELTWa (ZH10)

7720 753 OMIK THEEIKF OEFERIEIRE (21.4 mg/L LLF. 93%I1%
9.7mg/L LL'F) L WRERD N AT ROFARE ZFH~T- AR, FHERITEE D bivZe s
~>7= (=25, 87) .

f. FFHE

JHElgE (2 DWW T, & A O B OTFE 3 2 W s C 81T 2 BF0 6 Ol
. HEE, = hr Y P AF LT I (NDMA) HHEREM O HURIZ T
Mo To b OFEWIFZE (B0 124) b 5,

g. EMNAE
KET 10 UL EFR UKEZER LT T\ 5 55~69 moM 21,997 4 (N
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16,541 21T HKZ | TRV ITRAER O H K ZBE) %2 551, BRI (6
ferkzd & LT 0.36, 1.0, 2.4 mg/L, g1 4> & LT 1.6, 4.5, 11 mg/L H*4)
ERBAE (BABGET —ZI2H DL, 2T 3,150 4) & OAHEIZ G~ 755 58,
NHL, B, A7 /2 —~, &5 - - Bl - BEs - Bl A L o—& L= faB
IXRD SN T208, BEE « DREE ST EOMEN., 5 - EIE & XA O
BFEO bz (B2 125) . JECFA X, Z OHFFIZ W T, FHEAHBIBIR AR
HDHNT, MOBERIZLDEEOREENHDLELTWVD (B9 |,

SEANIFZE & LTk, HENZ T 2 BROMRHE T35 557 O, WERRH o faE iR A
FUREN 10mg/L #8B2 T TUERR S D MERIChAEYEE T=he Y
TR UREEWE ] CPIEIEER AT o TR, I AREDIE D AR REEIC R
T 55% &0 -o7= L DMENH D (B 126) 2. JECFA 1%, Z OHF5EILEHF
PRSI X AHEHELE L CWVRWEDRIEN B Y | XTIBEEDIE D AR DHFFEH
I KRES B LTS Z &, HHEEA 42 & OFBEANEDIL D BEENTA
HTHLHAILTHEML TWDZ EENS, IRBEHELLE LTS (B2 10) .

@DF DithDEE
a. DIMERKE

DILE SR~ DB Z FIOR K O SR IR E & B -S 1 285061k, —B L7
RIS LN TRV (BIR25) 23, IMEHN & FOBK 2 I U7 iR ta iR & o
FIRZ R L7ZE s H 5 Z L2 Ward & (B 82) ORFUCH M ENTWD,
Fo. 174 (BYE154., KME24) OBEEART T 4 72 HANTIThh iz
EAL —EEMm 7 0 24— — BT, NaNO;3 (0.1 mmol/kg KHE/H) &AL
TRFEAZER (3 HE) L7#BRE O )T & VORI 7 7 & AR EE &
BN Teh, YRR E &K CERES GBI o 72 2 & A ST
% (R 127)

b. BIB~DEE

B ~DORBIZONWTIX, B L7305 0.5 mg/kg (K8E/H D NaNOz % 9
HEERLZE FTRP~D 17-8 Kaxv A7 04 R, 177 F AT A ROHE
MR L, BIBAT oA RAEROBD I RES - ERFRESINTND (B
fR 128) .

c. FIRAREE

W EA K R O RS ERYEIC X 2 R RIE R AESERE o, FIRIRIEO K& X &
DOHE - GBI HRE I TS (1, 129~131) .

f@HANRT 7 47 (18~355%) ZIARE (10 4) & xHREE (10 4) (20T,
AE 1213 156 me/kg (AEH D NaNOs &, #%HFIZITAKO A% 28 HEER S, FIR
HRFSRE~ DB Z TR 5 AR A LIELMERBR N S S v (3 v, MEsE D
ROVEHEZRBRAT G RBRIE PELR) o FRRO 1810 BuAA &, FURIRA T
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> (T3, )N~XF)5~P%D:V(H$)TM'NH)E@%F’@%T%

LD HAVT, HEREIRTE 1C L D FIRAR~ D2 mw%mﬁ#otvﬁﬂﬁ>
#ﬁ b MZBIT HMEBE O RIERIZ O W TIX, &AF 03 vEN+5

LAIIo9 O REBFW I URRZIEDFET DHEIC i%w%@%&ﬁﬁé%
129, 1830) & LB b HDH, 7o, Tajtdkova HOFE (10~13 k) Z%f
Gl LT A =T8T DHEEWFZE T, /K OSBRI EE 23 E O Hisk (51
«%Mmgma> # (324 4 LK 2 BB CE 7-01% 315 4) 1RV i (2 mg/L
PIF) 0% (168 4 HIMiK 2T E 701X 109 4) 1T THURARO AR,
mﬂﬂSHﬂ4mWLui@ﬁEJﬂWﬁxwﬁ#/5~tﬁ%%ﬁ@ﬁ£ﬁ%m
(M Ofe T4 JEE, TSREIAEZAERL) ZENHEIN TS (2 132) ,

Gatseva B2y, VAU 7 ORI L A KRR A5 T D oD,
72 b . ACBK RS EEEEIR FE DS m R (BFZEIREIE 75 mg/L, 28 4 D FEXE)1E 76.5
r@m)km&ﬁ TIETE SN TWVRWA (BFZEERT 8 me/L., 23 4 01 10.7
mg/L) OFHE (T~14 %, WREERE 156 4. FEREERE 163 4) ([2OWT, JRF DI
?%%E\Ehﬁﬁw%iﬁf%ﬁ«hﬁ% R E U RREICERZEITRD L
7R o =78, BURIRIE S YRt R B RE IS B W CIRBRBREIC LA B %#ot
(MEFERE 13.5%. FERRFERE 4.9%, 4~ XL 3.014 (95%CL; 1.293~7.027) ) (&
H1133), £72.[F1 U Gatseva © 73, OBHK HHE BRI FE 28 = (BFFEREIE 93 mg/L,
23%%@$wm8wn%m)ﬁ@ﬁk%@ﬁ*%%énfmﬁmﬁuﬁ’&ﬁﬂ
WRAME e OB DN T [RERIZ R~ OB Z A LTz, £ ORER, BRI
DI LM (26 40) DR I 7RRENIEBRZRE (22 £4) [THTELS . Bk
PRI TS AEAEE (34.6%, 4~ Akt 5.294 (95%CI; 1.003~27.939) ) DA EIZE
Mofe, FlHR (3~6 %) TiL, BERE (50 4) DR I U RRENIERER
e (49 40) | %A%ﬁV<@<oom)iﬂ%%@@%ﬁ@gwsw%:t/fngw
(95%CI; 0.8491~6.412) ) HIFMBEETRE (14.3%) LV EWVWHDOD, AEEITR
D ooz (BIR 134)

BOEAR AT =7 CEMi STz, IRPHEEBERE (&F0OFHX 53.1 mg/lL) 23
BWE R (75 78—F % A )LE 69.0 mg/L ) & EFOE bR IRIROFEEOK
X I ZLRER U7 RRAAFZE Tk, FRIRIROEREICAE BEZITRR O 5T, HRRIRIED
SEABEE T4 35.6%. 34.7% O#/xwmi101«%%CL03&wLuD)'Cﬁﬁ
IO LMo T2 (B 135)

d. #ERA

T EHO T APERIFIZOWTIEL, WL D0 ORBIFIE THRIESRE & ACRHK T O i

FEYE IR T I IEOAHBANERD bz 2 L)Y Ward DO (B 82) THE SN T

WA, A XU T TITOIVTAET I ZE TIRACE K T ORSEE A A 2 B il (28.9

myLuT)kIM%Wﬁ@Wﬁ)xﬁ<ﬁﬁ%iﬁ AAE & L) 13T A
WOLNTZZ ERHREINTVWD (B 186) , £ TNABBERBEIZCOWT, &

L Ty OAEMER,
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Moo LAY b D CHLTE O AN ERYE K OIS BAYE DR % bl U= fE . B
THEBEILE ST & OWEG (BB 137) 5D,

e. 4%E - RESM

AETH  FEAEFIEICOW TR, MRRERBEZ AT 578 ORE 538 4. % 539
KAIEIRRT% DOKEAK, BEERICOWTA v 2 B a— L7 kEICBIT A A0
— A DIEFIRFRAFFE T, 16 mg/L UL EOEEE A A L ABEUTEEAGIED U A 7 #§/0 &
FERERRRD bl (B 138) . £z, KEIZBWT, AERHER, MEKREX
IR EAEESE 2672 78O ORBL GEGIRE, 6,544 4) LIERMRFFE D
W ELERTHREBL GHREE. 6,807 £4) x5 & L7, REBOEMEEEOE
B b 78O RMERY & OBRE A LIESX R ClE, BREDF 1
PUASHAEIZ TS B8 4 TUSNEOFEE A » i, BirEE S B O T FerE 18 B E
ENERTIE 1.32 (95%CL 1.01~1.72) | HEAEERHE OB EE & U O H iR
HTIL 4.70 (95%CL; 1.23~17.93) TH o 7275, EREI TR E BEEREE . O
RS I R R T B A R OB B L I3 B BEER A LN o T, IR,
AT TIX, BEFNZIS T 5 AR OHEE B REOTTE N H 5 23,
BTN DOFERE K OCBBEHFIIARHTH S (B 139) , ZoMizbn< o
DFFFEIZ BT, IR &2 U 72 A ERHE DO FEEUZ & B HARAFR R DY R D Y
A7 BEINDFRO BT, AGHENE (BRVERE, SERE, BPE, BN HIRILS)
L ACBIK D & ORI ORI O W TIE—E L ER S STV ARn T &
23, Ward HIZ K HRFICEEH I TWD (B 82) |

Flo, A=A FT VT D 16,229 £ O I kT D WA IEIZ BV T, Bk
DOIYERHE IR NP4 (0.125~0.350 mg/L) & 5 \WIEmE W EE (>0.350 mg/L)
O TR AR A B DAY PR IR FE O IRWER ISR TE D o T2 (IEA » X
1.23 (95%CI; 1.03~1.52) & H\ ML 1.47 (95%CL; 1.20~1.79) ) &L DO#HE (&
F140) 23 Afth, BOBKH OREEREIREE (40~60 mg/L) 73FL4h L Z2IRFEIE R
FEOFRAEME BT HAeE A R L2lE (B3R 141) 035 5,

2. EEHEEFOEM (5 39, 40)
(1) EREIAREHE (IARC) (SH12)
IN—T2A: b MR LTERLLERAMENRD D,
BT OWMBRE O N AMEICOWNTIE, & F TOFHMIRENTH S, B
Hh oD B RE R e RS AR B RS RN & AR BE T 5
BT OMBREDOFENAMEICOW T, & F TOEUIAR 5 TH D,
ACBLK TP ORYBRYE DTN AMEIC OV TIE, & P TOFHUIR 45 TH 5,
HHBE S 7 I HDHWIET 2 REDOMAGDOEIZ L DB AMEIZ DOV TR,
FEERENM) CTH 7R LR B B,
HEAS AR 7 1V B IR DTN ANEIZ SN TIE, FEREM) CTIREM 2 ZHLN H 5,
THERHE DI DY ANEIZ DWW TR, FEREMW) COFHLUIAR T3 Th 5,
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(2) FAO/WHO ERIBMAFMYEMKEE (JECFA)
DOEERE (BT, 9)

JECFA X, 7 v bOEWEERR (21 42) &5 7- NOEL 370 mg/kg &
H/IH (WA 4L L0 124848250100 2@ L, — HEIGFE® (ADD) %
0~3.7 mg/kg AHE/H (A A & LT) LHEM L,

AT, ERtEIC X AFMEIT I, in vivo CHRSEEIEIC AT AR Th 5

ChRtim L7, B H9 IS (2002 ) [2BWT, HifEEA 4> @ ADI i 0~0.07
mg/kg (RE/ A TR E S, HRSEEEIZ SO\ T OH LW F — & (TSR IZ DUV TR
ANCRXE SL7e ADI 2 RELSEHETHMRAE B X e oTclzd, ZERT, B
44 A4 (1995 ) IZB W T 7 v M R#HIFEMERERO NOEL 500 mg/kg A5/ H (i
e RU D AELT) IZ28MRE 100 26 H L CEE L7 ADI 0~5 mg/kg K/
H (NaNOs & L) . 0~3.7 mglkg (KE/H (fHiEA 4> & L Q) ZHRFT5 2
L7,

QI HERIE (S 18 10)

JECFA 1Z. 7 v &2 W= 2 FER-ORBR TOLfi~D |2 -5 < NOEL 6.7
mg/kg (KE/H (HREEA A & LT0) IT284R% 100 2 H L. ADI % 0~0.07
mg/kg RE/H (HERA 4 &L TC) &Lz, 2O ADILIX, 30 HEmLL FOHR
SN R A WA

544 FI24A (1995 4F) 1B W T, NOEL 6.7 mg/kg (AHE/H K XT ~ b %
V72 90 H M EMERER T oORIE RE EIRE DR KRIZE-S< NOEL 5.4 mg/kg (K H/
H (HASEE A+ & LT) 1024823 100 2@ L. ADI % 0~0.06 mg/kg A
[H (e A A4 &L T) & L7, L2L., BIEDOIZ < b ERIEiED/ N
SREENIT T DA RIS EZ XKML TEY ., RIS~ BEENREHIER &%
ZDHRXTIE 2V EE 59 BIE (2002 4F) TiEfam L. 2@ NOEL #8/H L7z
Mol

MAERIE 13, MetHb MJEZA 5| ZE Z 325, ZAUTHEEIERG%ZICE Z 2 ATHetEn
HoHI-0, ﬁ%%ﬁ_owféﬁ@%%%g% RETDHONEYTHDH LR
5o LML, AEBITBW L Ea—TC& iy —X T RICEMHEICET S D
ThY, %ﬁ®%%%i% RET DIITEYI Thno Tz, FEkIL. 5%oaE
IZB W CHAEERYE O RMEFIEIC OV T L Ea—3 R_R&ETHDH LEH LT,

(3) WHO B AKKEH A FS 4 D RUVIRIXE (S8 1. 4, 5, 6)

WERIE DO A FT A AMElL, BHIREZE SN -ANE (e b) @ MetHb MLE
[ZHDE, B0 mg/L & STe, T7E L. AEMIT X D155 L EITHE S TH(RE O
JRGYEILY R 7 ZBRFEITHEIN ST 5720, TREMGRO R TREERKTRITIUT
AN SVAIAN

TAHRRE DT A N7 A AEI, BRI L Cid, fHR (v ) %bvc
0.4 mg/kg {RKE/H 75 200 mg/kg R/ H % % 5 #% 58T MetHb MLJENFED
N2 enb, f/MED 0.4 mglkg (AH/R TS X, (KHE 5 kg, HUKkE 0.75L
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ZE LT, 3mg/L (bl <) LRHINT,

BB K H D R S OV RS FR I Z [RIRF ICHR R SNV D FTREMEDN B D 72, HWE
DA RT7A M (GV) IZxT2RE (C) ool #1220 E Hicd
T ThD,

PBPERRER 2% L Cld. JECFA 23z o ADI 0~3.7 mg/kg (KH/H . dEASEEE
@ ADI 0~0.07 mg/kg (ABE/HZIZEZL T\ 5 (B9, 10) ., fHEstE® ADI 0
~3.7 mg/kg RE/HIX, MME/@mMa@ﬁﬂ BIFABEMOMEZEAZEET D
L. B FOURTEFHMIICHWDIZITEE TRWEE X T,

(4) KEREHRET US EPA)

Integrated Risk Information System (IRIS) (Z&H& 11)

EPA /IRIS Tix, L& Of %2, TDI ([CHN I 202 BAE (%O RfD)
ELTEMIERDAMDEREZRELE L WD, /2. 9 —F T, BRAREICHS
WT, BBRAMESFRICOWTOFRZEM L, LEIZIEC T, ROREIZLD Y R
ZIZOWNWTORFHREZEIELL TV D,

@ #0ORfD
a. THERMEZ=Z®R  (EPA/IRIS, 1991 (BHEE11) )
B S SR i AiEFE  EBiERE A&
2% (UF) (MF) (RfD)
MetHb [fiE OYHEERAELR NOAEL: stz % 10 mg/L 1 1 1.6 mg/kg
(MetHb L ~/b 10%#83  (MaBf4: 1.6 mg/kg (KE/H) ** RH#/H
7
(AL =B L= LOAEL: milaPE%E5 11~20 mg/L
0~3 /A nsLl) (M 1.8~3.2 mg/kg (AH/H)

b MEFHE (B 77,142)

* TENAHE 4.4 mg AEIATEZESE 1 me/L YT 5 & L THARL,
w* K 4 kg OHLIR OB AN Lok &% 0.64 L/H & L, 10 mg/LxX0.64 L/ H/4 kg = 1.6 mg/kg K&/ H
xRk R MEORbEmW0E MEERN (ALE) TOEERZEDO NOAEL THHZ b 1

b. EAHE&EE=SR (EPA/IRIS, 1997 (BZH 11) )

W2 (Critical Effect) & AMESE  EERE SRAE
£2%% (UF) (MF) (RfD)
MetHb Ifi i NOEL: K 10 ppm 1 10 1 X 101
(AR A BRI (B 1.0 mg/kg RE/H) * mg/kg AR
7=3LI2) LOAEL: fEFK i 11~20 /H
(R T7) ppm

* (KEH 10kg O & %@@’mki% 1L/A & LT, 10 mg/LX1L/A/10 kg = 1.0 mg/kg K5/ A

oSV Ee MEF (FLIR) ~oEERFEERE (MetHb MiE) © NOEL Th o Z &, REIMREEOT
— X THDHI LMD UFRY iﬂ%ﬁﬁ

*RE AT IR B (A D FMEIZ VT 10
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@ EMNAM
T2l

(5) BNEICETHKEREEDRE LOEOTME (S8 2)

JECFA X, 1995 4EiC, HmBRIEICREI L CT v &AW 13 B Ok & 53
BRC O I BB BRI OB AL A AR 4L L7= NOEL : 5.4 mg NOo/kg (AHH/H &, 7
v M &AW 2 AR ORI G- T OUlE & O O MR F 2L 2 R AL L7
NOEL : 6.7 mg NOqo/kg AT/ H % F1T, FHEFARE 100 (FEMZEMK OFENZ) 5
ADI % 0.06 mg NOu/kg /AH/H L% E L 7=,

WHO 1. 1998 #£DFHM T, FEhIED MetHb ME (AVEEE) (BWR 7T O
DITHEIRA A > OBIAFOFEEHE 50 mg/L OHEFFIZ DWW THER L7z, difEieEIz >
TIZ.JECFA TEE LI-3MT — 2125 < ADI 280 L BB KD E 5% % 10%
L, KE60 kg DA 1 H2 LR EEET D &, HHEEA 4 > Ofa#HEIX 0.2
mg/L & L7=,

TN EICRB T B KEREAED BE L OO T, JECFA . * WHO (2o %
EMRPEZESEICES L Cid, Walton (1951) % % & 28D MetHb MfE DB 1k DA
225 10 mg/L LLF (FEEeMEZEFR E LC) & Lie, iz, mamrEERICE L UL,
MO TIRWEETH Y . M EZE L FERFICHIET A ENARETH LI LD,
HEerEZE 3R & AN ERMEZE E DA FRIC OV T 10 mg/L & L. ADI 0.06 mg NOx/kg
(RE/H 25 FHEE X 0.05 mg/L (1 H 2 L /KR, {KHE 50kg, F5FE10%) &L
776
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# 39

WHO F(C &k S FHEAMEER D ) X 7 &1l

AR AL NOAEL NHEFARE  FHlE
JECFA 7 v b RHEERR NOEL LZRIRIR ADI
(2002) A X E R 500 100 0~3.7
mg/kg & mg/kg (RTE/H
H/H (REle A 2 &
LO)
0~5
mg/kg (RTE/H
(FEfE+ LU o
LELTQ)
WHO/DWGL  #EHgE S n=fs (e b)) 50 mg/L AA K74 E
% 4K @ MetHb IfiE (B 1) (f4#EA A 50 mg/L
(2011) ELTO) (HHEgA A &
L)
EPA/IRIS MetHb ifiLJiE 0> 4] 5} B B fiE 1 1.6 1 &0 RfD
(1991) (MetHb L /L 10% it 1) mg/kg & (RZMED K 1.6
(ARFL AR L7 0~3 A H/A HEwve M mg/kg (RE/H
L) £ (LR (HEtEER L
(B 77, 142) TOHEER L)
7 NOAEL
ThbdI L
5)
SR T A Y20 MetHb I 10 — FEYEE
7kJE7J( mg/L 10
(2003)
mg/L
(TatEzEsH &
L)
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F=40 WHOZFICKHHEHEBHERFRD) XU 5
AR NOAEL EN LR A
(mg/kg AR/ H) (mg/kg K/ H)
JECFA F v hEMWE 2 E£HoO#RE NOEL TR ADI
(2002) TOL~DFHE 6.7 100 0~0.07
(R 9) (A f A A (AR A A
»EL0) LL0)
WHO/DWGL  ingez LOAEL TART7A fE
%4 i A (& 1) @ MetHb IS 0.4 3 mg/L
(2011) (W) (Mg e A1 A (HEAEfR A A
LEL0) LLTO)
EPA/IRIS MetHb IfiLfiE NOEL 1 &1 RfD
(1997) (RSP 2B I EEL L= 0 1.0 0.1
~7LIR) (ckebk s B EARER
(B TT) 10 ppm) 10
LOAEL
(BoRRK e e
11~20
ppm)
JEAE A JECFA o5 %
VISTEVIN ADI
(2003)
0.06
(M AEEE A A
LLTO)
3. BHFERKRR

SRR 224EFE D KIERRFHT I 1T D hlARE 22 38 M QNN AR RE 22 58 D /KB /K DI
Wt (R41) o, FREHSICEB T 2 REEN TR &, JFUKIZB W T,
AGEEREEYEE (10 mg/L) D100% BB EFT A 1TE o - 7205, 1ZEAEN
20%LL T (4,434/5,337) TohH o T-, £7o, HKIZEBWTIL, [FAERIZ80%HE100%
PUFOREETMN16EFTH 7228, 13 & A ED20%LL T (4,718/5,811) ThH -7z,

224 FE K E R FHT 81T 2 HiAHERRE 22 38 D /KB K DR HDIR L (F42) 0> 5 |
A HERFIZBT DR EER TH S & JFUKIZBW T, KEEH B EEE (0.05
mg/L ; BE) D100% B E T A50E AT > 72238, 1FE A EDR10%LL T

(1,346/1,658) Th o71-, F7-. HKRKIZEBWTIL, FEEIZ50%B1E60% LT D
TN LEFTT D - 7228, 1L A ERI0%LLT (2,185/2,204) TH -7,
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F A4 HBEZZRRUVBHEHBEZRER KEKTOHEHIKRE (SE143) 2
4 FEVEE X 5 BEEU A &
K 5% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80%
o il 5% | i | i | e | HE | e | R | s | Bl | B | 100%
[ KR ﬂ‘ﬁ PIF | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% |100% | #i&
;k il ﬁ“ UF | UF | UF | LLF | BLF | AR | AR | BLF | BLF
D ~0.50/~1.00|~2.00|~3.00{~4.00|~5.00|~6.00| ~7.00|~8.00 10Noo 10;01
il mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L :
mg/L | mg/L
EXEN 5,337 2,251|/1,165(1,018| 368| 213| 138 68 39 28 32 17
§§5ﬁﬂ< 1,077 538 284| 193 39 13 8 0 1 0 1 0
Jﬁ%k% S i 283 169 176 30 2 5 1 0 0 0 0
Tk | 3,107 1,089 649| 666| 276| 164| 112 57 33 21 25 15
Z DAt 848 447 152| 122 49 31 16 11 5 7 6 2
G 5,811| 2,077/ 1,442|1,199| 515| 299| 122 74 50 17 16 0
Ze/k 11,0700 4600 320| 221 42 21 2 4 0 0 0 0
%%7J<§;, ki 276/ 152 69 45 5 5 0 0 0 0 0 0
MKk | 3,083 859 714| 716| 349 200, 103 63 46 17 16 0
Z oM | 1,365 598 333 214| 119 73 17 7 4 0 0 0
(ERk 22 EEREHZR)
K42 BHEBREZEZR KEKTORLEIRKR (S 143) 2
i FEYEME 0 5 FEEU A %
o 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90%
Y e 10% | M | Bl | @l | EE | HEE | B | s | 8 | EiE | 100%
| IR e | BT | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% |100% | i)
%; | ﬁ“ UF | UF [T | UF | BF BT | UF | UF | BT
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 10.051
%)
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
EXEN 1,658] 1,346/ 91 38 48 18 26 10 10 7 14 50
%iﬂ@k 504/ 301 56 21 38 14 19 7 4 7 7 30
Jﬁ%k% il 163 102] 18 13 4 3 4 2 4 0 4 9
R K 783 749 12 1 5 0 3 0 2 0 2 9
Z DAt 200, 187 5 3 1 0 0 1 0 0 1 2
ESNEN 2,204] 2,185 12 3 2 1 1 0 0 0 0 0
ESQIIIVS 517 511 2 2 1 0 1 0 0 0 0 0
?%7k% S i 153 152 1 0 0 0 0 0 0 0 0 0
K | 1,051 1,040 8 1 1 1 0 0 0 0 0 0
Z DAt 477 476 1 0 0 0 0 0 0 0 0 0
(ERk 22 EERERZR)

2 K, ZAWE, TR, ZOMOEFHEE REEITHERH L3, HAKERS (2010) O
BRIRO F E Rk,
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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 MIEDREE & 725, SR A OMEAEIEEILE CRMIZE £
N7 IVEEKISLTN-= ha e EE LB Z ERNmb TN D,

t b, FRICHSIRIZRBW T, B 29 L7 HER YRR EZ & MetHb IfiLfiE & R
NEEINTEY ., F72, 8ICBWTHLRFEICL D MetHb 2E LA NBIE SN
TW5, F£72, B MZBWT, MHBEOREIZ X 200 RPEI B ~DFE FEjR
i & OB, R OEIRT OBRFRIC L 2 ATEA~ORBERL T L b OISR DR
I, N L& OBE A IRIE U7 B E e 6 5, BN SEER ClIm B O iy R IR
FeHAZ KD HIRAR, BIE., DI~ ORERHRE STV 5,

FEBAMEIZBEI LT, TARC 1%, BRI N OEAEERE 2 & M2k L T2 6 < BR
IED S DWE (7 V—7" 2A) 123 L, HERHEIZ DWW T TECB K O g ER IR O 36
DAMEIZDONTIX, & N TOFELUFIA+5TH D & L, HIEBEIZOWT [/
h O HRYERIE D RN AMEIZ DN T, B F TOFHUIREN TH D] & LTWN5D,

W& AT RNAMERBRTIX, T v b OB OIRET G THIE 2 APER
RO BV, T v b ~OFAEIRIE OKE G- CHiE OIERERFRD HILTWDH 23, fiE
ELEBIMEICZ L, ENEN—HEDADRBR TT —4 N+ TR\ &, B b
SNOIMEPEIZZ LW L LIRS D Z %G SRIOFHMEDORSR E$5 2 L i
R pMr L7z, BOKREGEOLE, FRICIREEES CIXERLZIHME O %
BARMTE TWARWVWRREELZ T L TWAAEENE V., £7-. REAENK
WRBR KRN 2 <, WA IR ALETH D Z L, AR OREN AMZ
ERMICEHET 51213, B2 MADIERLIELZ 2 HT-,

£/, BEEERBROM RS, WMEREIITERIC L > THERIE L 2 5865
PEIZZ W EZ 2 Hib, dalERE L i vitro FRERIZ I\ TE TR B0 Yu R
B 2T D0, invivo RERICBWTIXaMTH D Z LD, invitro FRER TR
Sz BIEEmENERN TRET 2 AEE VWL B2 5D,

ERRDOZ &0 D MEERMEZE SR K ORI ZERIC OV T, ERDAREICHESE
TDI ZzH T 5 Z LN TH L LB b,

1. MHEMER

ERE (20 ppm LL 1) OfEEEMEERZ G K T L7 A TH A BRI LI T
X MetHb ILAENAE U 2D 2 &3 STV D08, ilAMEZEE DR 10 ppm LA T
THIIZIBIT D MetHb MAEFRIEDHE TR 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—
[ WFLEN IR (RFIZ 0~3 > A ihin) 2RI K 2 8 ERE 0 RS HERTH 5,

57



FRROZENS, 20RO N TH WAL &% ) 865 mL/H3, 2 A RDIKE%
)BT kgt RE LT D E, 2D NOAEL IE 1.5 mg/kg (AE/HICAHY T 5, 7255,
ZOfEF. Ty RARA Yy ML TRbEZEOSWILRIZBNTHE L TWY
HZHDTHDHIZD, FEFGEEOBEIRETH D,

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

2. HHEHEHER

@m&ﬁ%@%@fﬁﬁﬂ RPN e FOEFIREIT RV, EREMIC
BWTIE, BIBEEDOEKR, MetHb OEEINZE NGB LTV 5

Hﬁ%{fﬁb\NOAEL%’t/TLt BB b\ﬁ‘ﬁ/b%)W1star7/]\ (HERE) (23T
HRNO:D13M kKRR TH S, WTNORER R R EERINEDOIEK AR
L LT, wami%m%%u64mygwﬁﬁﬂ1A7m@g¢$ya<@%mr
EHELT) Thot, JECFAIZEIT5HH9EEE (20024F) Tix, BIBKE
T OTORERIZ, IMEO/NS IR 8 ﬂ#éi@m&ﬁm%ﬁﬁb ﬂﬁ%m
RERITZ LW EHIET LTV D03, BB R EERIRE IR O IT oA S
TWARNWSEDD, ZHODRLHHER TR -EL TROLNTZELTHL Z &
D FE MRS LI STz,

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

Z ®O NOAEL I[Z AR HeFEAR % 100 (FEZE 10, @A 10) @A L. WasierEEE
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 et a7
TDI 1.5 mg/kgiA®E/H
(TDI & EMRHML) P A
(NOAEL /EMRHLpT 7))  FLIIZH 1 2 MetHbifLjiE
(NOAEL) 1.5 mg/kg{RE/H
(e F212 50 WAL

3 MM ATIRILEWE ) % 7 S8 v 4 — BB T v 7
http://unit.aist.go.jp/riss/crm/exposurefactors/documents/factor/other_intake/intake_artificialmil
k.pdf

4 PR 12 AL R E AR B AW E (EA57EE . ERk 183 42) IZFE#Eo 0 4 2~3 A RO B L
R 5.88 kg, AT 5.53 kg D FHIE
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<BE>
FERN A EZEEL L2546, o165 mgkgKE/HZHWT, F5%%
10% & L. KES0 kgD AN 1H H72 0 2 LECEK 2B L /=354 DO 133.75
mg/L&t 72 %,

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

(TDI X EFRHL) 133 f AR B 55k B

(EhFi) A

€:ili) 133 i

(Bt 5-J71%) R G-

(NOAEL /EMRILATH) B BEERIRE DIEK

(NOAEL) 1.47 mg/kgiKE/H

(e F212 50 100 (FE7£10, fE{KZ£10)
<HBE>

RN ATEEREL LA, L1565 ng/kglfE/HZHWT, 5% %
10% & L. RES0 kgD AN1H H720 2 LECEIK 2 B L 72354 O IX37.5 pg
IL&72 %,

59



& 43 WERIEDEHRICE TS NOAEL F

% | 'RE- B FE T RARA Vb NOAEL LOAEL ES
| R (mg/kg KT/ (mg/kg K/
Bt/ #E H) H)
| 7y b 4 JEMIREER | FRIREEOIN, HIR 3% KNOs
b. | Wistar 5. RNV A ¥ H— iR
10 DIKT, ML T4 IR K
O T3 EEDKT, M
TSH EED L&H. R~
DERVE =735 PF ek /N
72N (KNO3 3% 8EH)
|7y b 6 R AT | MetHb IJEIC X MK « | e KA & NaNOs
c. | F344 5. gD D ZEAE (824 mg | NOs-N ;412
MERE 10 NOs-N/kg A H/H) (5%) [Al
|7y hb 6 2 HROKBE | WE MRS R o 2% E 1% 28 (b NaNO;-H
e | Wister 2 (U 7 NERSCAE Ji Al B oD Cl
10 ~ HE) (220 mg NOs™N/L)
12
M7y b 30 IR | HRIRE &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 KNO3
h. 5 DL T (&5 5 )
(KNOs 3%EH)
| ~7 R 18 A MEOK | IRERD, 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. | Mt 20 | 5 % 1%-& L, JECFA % | NOs ;370 (1%)
5%-& LT 5) (NOs-N ; 82.4)
[J]
% |7 v |2 FEREEEER | KERED (6% ; 412 mg NaNO;
c. | F344 5. NOs-N/kg &E/H)
e IE 50
| EE v | KNOs ; 143~ | AERHEAZE L. MBI | NOEL KNOs ; 30,000 | KNOs
b. | b 204 HFfRAK | &= (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 MOk | WEW) ClFlgO VT ) — ISt
c. 5. JIREIRT  (FEB&HE 250
mg/L)
Elevy IEiE 21~ 49 | REEM) T MetHb 5E (R | REEh 0N B D WA A
d. | Mt 6~7 HIREERE 5 WA F > 3.4%EH) MetHb IfiLJE & 72 N
% & Ci e
TR~ D B 7
L [J]

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

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

% | BimtE- B FE T RARA Vb NOAEL LOAEL ik
| R (mg/kg KT/ (mg/kg A&
Bt/ #E H) #H/H)
|~z 14 FRESOKE | Bk & (70.0 mg NaNO:
i. | B6C3F:1 | &5 NOs-N/kg K E/H)
HERE 10
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