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C23 9

BB K OHMEEER EITRL2IEFEME L LT, 7 v ROR M ZE
A A2 AT - 72,

PRI W BRI, BMEEERR (v ALK T v ), maMkE
R (w7 A, v b, DX, A X KON TH), BEFEERBREOEN
AHERBR (w72, 7y FEOUYF) MRREEAR (7 2AKTT v M),
EEERR (U2 Ty PERTH X)), A - BAEFEERAR (U X
LT v M), BoaEidi, EFHEFONRMETH D,

ToREFMALEEZEZIONTWVEN, LT LLHERRBRILIZ TSN TE
59, ~HERNMILEELHREINL TR, EHAKF O 7 vk D F s APk
BT 2EFZMENITONLTWAEN, B NOREN AN Z RTIEILIZ A+ 55 T
HY ., EBREWICB T DRNAMEOGER LA S T Zevw, EEmEix. W
LIRS M 2 AV 72 in vitro BB T WEBMERE RSSO TV DR, in
vivo ® DNA HERER TR A/ HIE L CMETHh Y | Bk m TAHEKIC &
o> THEMEER2B8REEEHEETRVWEZIOND,

LR T, 7 yRICOWVWTIHERDAEBMEICET A — B EIRE (TDI)
FEHT L ENEYTH D EHW L,

KETD 12~14 55D F EH 5,800 ANE xR & LIEFRHEICE ST,
WEOH N o RE 1.0 ppm ZRILE LT, +E8LDOKEE 20kg, 1 H
DK EZ 1L T 55L&, NOAEL X 0.05 mg/kg iKRE/H & 725, Z OfEIX
BZMHEOBWEMZHIRELZLOTHY , RERSRKELZEHAT 2 7L<,
TDI L AT 2 ENTEDHEEZLND,

bt 7 v3FED TDI % 0.05 mg/kg iKE/H %€ L7,



I. TR EMEOHME
7 vFEIT, ThoF X hFE| RFoRTLEZHVLZZENHDIN, K
FMEETIE Ty 2HWDLZ L ET51,

1. A&

KT v FEBEA G DFEETLZOE, TL L THESTHIEADIREANZ
EICERT D, BARARICIELS DHATDHDHRXNVA1TT7 vk B> T LS ERK
DTHDHTZD, WRHEOM TR, FIIKIZZLSEGENDZ 1 H D5 (E
L EE 2003),

2. —f&4

AR

3. ltZ4
IUPAC
mg o 7 v H
#: 4, : molecular fluorine
CAS No. : 7782-41-4

4. TxRA
F

5. RFE
19

6. MELFZMHMEIR
Ty RICIFFEAREEND DD, AFMEBIZSIALEZ O ) BbERG
D O ERAL FRIPEIR 2 L RIS R T,

VEAGBREPDIE, TSoHK) THMEHAZIN TS,



£ PR ZAX |7 nll SRV AV 7 v AibKFE
(NaF) (HF)

Wy BR B9 MEIR 1R dm R R B I N A
(EREEIN

s (C) - 1,695 (100 kPa) 19.5

s (C) 993 -83

B (g/lem3) : 2.56 —

KSR E (mg/L) : | 42,000 (10°C) 20°C THE 5 \Z 1A iRt

Zofth (BE) - — AR THREE |
KSR C 55 I

7. BITHAGE
(1) ZF0OHRHESE
KE LU (mg/L) : 0.8 (7 vEDOEIZHL C)
Br B L B (mg/L) : 0.8
Z D fth D FEHE
fa K AL OIS & OB O £ 4E (mg/L) 1 0.08 (7 v FOREIZEAL )
8z et A (FERBEANEYE) (ppm) : 0.5 (HF)
B A (mg/l) -
THIRAEI K O BEFENE ; I X T V0 4 — % — 88, R FEIOE &
OVFCRE B3 BAAL o 15 I 8OEK 5 0.8
IRXRTNTF—H S 2

(2) ENEEOKEELEEXILIASA KM U1E
WHO (mg/L) : 1.5 (% 4 bR
EU (mg/L) : 1.5
K EERGER#ET (EPA) (mg/L) : 4.0 (Maximum Contaminant Level)
RN KE AT A K74 (WHO 2000) : 72 L
Codex Standard for Natural Mineral Waters (mg/L) :
1 b T7 b EfF oER]
1.5 LL TSR K OV 7 5k oK T 00 V2 B LT A 3 |

I Z2HICTRIMEOBE

WHO SKEHKKE T A 74 >, KEEZHE 2 7 F7 25 (NTP) © LR
— b, HEESEZ2MEHE (IPCS) 27 945V 7., EPA/#HEY A
JiEH AT A (IRIS) U X~ KEAEWHE - W B5#k/R (ATSDR)
DEEFENT a7 A, EENAMEKBE (IARC) O/ 77 75 % i
WL BE T D BB R A2 P L 7~ (TARC 1982, IARC 1987, IPCS



1984, IPCS 2002, NTP 1990, US EPA 1985a. US EPA 1985b, US EPA
1989, WHO 2004, WHO 2011, ATSDR 2003),

B, AKFMECT. 1L.ER2IBWTIZ., 7vibkWoEENHHE L -
7y#FRELTOEEZ mgF, WHE% mol F L R L7,

1. EHICETIREMAR
(1) KRFEE
QL2

KEME 7 oAb I3 D BEUZ ., HAEE LD 70~90% R NnDd, 7 v
EF PV TLAD LD REMENREN 7 v EWITIZIE 100%RIE=ND, 7
A ORI E B O pHDO LEHE ORIV T LA, =T 32T L, TV
SULDOREOHIMIIEVIETT 5, BMREOCIKWT vk T A 7
b~ T XA, Tk T AI =T AD X IR T AT DOFEE
Ky (IPCS 1984, US EPA 1985b., Janssen et al. 1988),

Tt T P DAERREN TS 30 0 CIERENE — 7122 L,
ZORBEITWRNENDG 7 vt T PV D LOREICKGFLTELS 2D, 7 v
EWixEIC7 vib/kFE (HF) OFRETHRIIN I, = O pKa (F&AREET %)
Bl 3.45 ThH D, dmg D7 b AN T LAEBEERT T 4 TIZHROE
B, 6 FEZICIMET 7 vIbWOREZHE LILEZ A, 7 ik
PULOERICEE LK T T AR EOEINIZIA LR o T
(IPCS 2002),

WASITRL RO 7 b WIS 525, WL DR E 1T 18 & 7
AL DRRE I XL » TR 2% (IPCS 2002),

BN O 7 oAb OAEYFHIR A FIZET 205CIXIF E A E 7L< 9
ROBEMANRT  ZAOMETIZ.HEOEMICEENRTWDE 7 vk DAY
FHFRAEIXZ 90%RETH-oT=, ZERKRO 7 vk NV U ADEYFH
FARITIZIE 100% T, Z77 A 1HOINT LREKICRAT S & 70%/-%
IR T L, AV U A zBEICE0RMERKFICIRMAT S & BIZ 60%
F T F L7 (IPCS 2002),

Fisher 344 (F344) 7 v hIZ 200 uL ® 7 wv{tF+ + VU 7 A (Nal8F) %
BOFEL LB T, 8 7%28 2.5 BFBANIC O ED 5 I S vz (IPCS
2002),

@9

WL Sz 7 oAb ik = H L CiEIER 5, Bk B BB T
ST7 vk BB LSS, WP EEITHREKTOREELRL & A
5o ZOBBRIZEEI KT OREENLIO ppmIh FOHAITHK Y 3L (Janssen
et al. 1988), 7 vAbMITREIC oA L, HFICE D IAE N DA, #GE
MICEERB LAY, BB MM~V ARIIAHHTH D, BT L%
W, INH OB b oBITHE Z 5D (IPCS 1984, US US EPA 1985b.




Janssen et al. 1988) .

ENAME DK% D 7 oAb WITF & I LY A F v, 780 i3k <o
ENEBEEICHFETIWMMEBIC oM T 5, AKEM#E I, . #2FEL
FTANLVETEW, B 7 bW OREITFim., MR, @@ﬁmiofi
2% (IPcszoozk

Tl KB VIRAEZETRREBIZI T v EER-T I ENRBDH
n<Tw? (ATSDR 2003),

M7 v F&224 ppmD 7 vibF NI DA TAdarABEARNT7 VA4
TABFT NI U ACEAMBE (B5REAH) LeRABRT, ARNEHE
BEOFHELWVWEFRDODOLNT, TNEN66.2, 68.1%1064.8 ppmTH - 7=
(ATSDR 2003) .

QB - Bt

7 oAb IR, EMEROVFEEC CHEE S b (IPCS 1984, US EPA
1985b. Janssen et al. 1988),

BNO 7 ko ERPEHRKITEREH T, B2 V7 721 30~
50 mL/4y 72725, fhooo~va 7oAkl Bk, 3 vk, Bibw) oBF 7Y
77 AE 1.0 mLIgREE ThoTe, 7 B D 0% ~90% 1L IR Al % T
LI S5, RMENO pH, ROKE., BIEEEICEELZIT5Z &
DR b (IPCS 2002),

Bt 7 v b WiEEIX 0.1~5 umol F/L T, #I3 & AL O 7 v b i i
EDEE P> Tz, BREIKDO 7 v{EWIREED 0.2, 1 ppm O Hilk O % F %
PEOMEF D7 v bWiT, BREIKDOEEZZ KL TWER, AL F 07
IR EERLALNT, 7 v IEWBEEOBNEL L oo, — .
BIDO7 vt WEEITERT 28 KO 7 oL iEE L BE#ES 5 L 0®R
HEh B D, 7 vALWIEEN 0.16 mg F/L A O BB K 2 B H+ 5 L 32
ANDOEFL T O 7 oAb FEH R EIX 0.23 pmol F/IL T, 7 v b WEE N 1 mg
F/IL OfEI K ZEERT 2 &M 112 AORAT O 7 v b 5 EE L 0.48
umol F/L T& » 7= (IPCS 2002),

MEFE K. Sprague Dawley (SD) 7 v h, xa, UHF, NARXHX—|C
0.5 mg Flkg REDO 7 vt F bV 7 A ZHEIFFIRNE S LZRBR T, (X
TO7 vt e MR HLEULTEY, 7y hofiEF o 7 vk
Y OPEMIEHEEIZA XD 2 Th o772 (IPCS 2002),

(2)§%ﬁ%%«®wa
OF-! 4 B ER
7/MTFJ?A\%/7wﬁmUV%T%UWA&@7yMXX@§
Wkt 28 0 IR (LDso) FEN L4, 31~126.3 mg F/kg 1K
., 75~102 mg F/kg fAfH ., 45.7mg F/kg KB\ L HE SN T 5 (IARC
1982 . ATSDR 2003 . Whitford 1987 . Whitford 1990 .



Velazquez-Guadarrama et al. 2005), 7 v{b >+ FU T AL, F/ 74 H
VBT M)LK b AXD~ T R T 5810 LDso X Z 4L,
44.3 2 ' 58 mg F/kg K&, 94 K} 54 mg F/kg K&, 25.5 X ' 31.2 mg
Flkg KE L HE I N TW5H (IARC 1982, Whitford 1990),

7ok T RV U LAICED Ty hORMEBEEROREEEIXT v PO HE
CEETLZENRBEEIN TS, ZORBRTIE 1, 8, 15, 29 H#Em D
HESD 7 v hiz 7 v b MU v A (13.6, 21.8 mg F/kg fK&E) ZEMENIC
HEHELG LA, 29 HIMBEICEIRMEEELNRO bNTIE), BE
B, RORZEE L pH, HEWHEMHEICELWELRIRBO LN, TiL L
DHEWVHEEETIZ, 20 OB TR CHEE L ILIKD > 72 (Daston et
al. 1985),

SEFEEEENBOONLIHAE T vk as G SN EZBREIWIT. 1H
1[:*@ IHEEELZAELLDZ PR EINL TS, M Wistar 7 v FDH I,
7 oAb MU U LA EEMRSEZ 0.1NKER (0, 1, 10, 50 mmol/L: 0.19,
1.9. 9.5 mg F/kg Kk#E) % 10 mL/kg &5 L7 B Cix. &E5% 30 7L
MNIZ 10, 50 mmol/L $ 5-#E 0 i H kb M2 m B Rk 500 224k (R ks IRk
FoOEM - FEER L) RO 67~ (Easmann et al. 1984), F7-.
Holtzman 7 v M2 7 vt F VU 7 A 100 mmol/L % 1.5 mL (17.8 mg
Fikg (AHE) RO GLZE A, BHEICHBEMAMETHE/L (BEED
ﬁﬁiﬁ%ﬁfi*ﬁfﬁiﬁffﬁﬂﬂ’jk EARI O EhiE - FIEE) AR O, &KE 48
RER R I I BRI OMRAB ICEIE 2358 0 b /v e (Easmann et al. 1985),

@ ﬁ LS B
a. BEESIMESEHERER (TOX)

Sw1ss<7'7;< (HE, K& EHESIC) ICBTF D7 b MU A (0, 2.25
mg F/kg K&E/H) © 8 BEHKEERE M T, REHETRD LN
TamMfrRE®R 1ICRT,

BEMICBEWTMEFTDS-7 I 7 L7 U iEiiKEEZE (ALAD) I&1E &
N nZ2F 4y (GSH) LRALVOFERIE T, iEMEFEFRE (ROS) L L
DHEER EAPRBD N, MIZHFBEOEBRFORA—=R—FF T X
LH—F (SOD) EMHEOFERIKT, FAARAALEY — VB ISYE

(TBARS) V)V HFER EH LD 57z (Mittal and Flora 2006),

X1 ¥R SEMEIMFEHAR

AR B P G- HE iz

Z oAb+ vV U A | 2.25 mg F/lkg K&#E/H | §-ALAD X O GSH L X v oK F, ROS L
D S FE L OB g SOD iE M DK T
TBARS L X, ®» k&




b. 6MAMER
B6C3F1~ 7 A (MM 45 £ 5 #E8~12]L) (2
100, 200, 300, 600 ppm : 0, 0.7, 3.4, 6.8,

10, 50,

MEEEHER (7

A)

BFL7 vk b U T L0,
13.5. 20.3. 40.5

mg F/kgiR&E/H) D62 HHEKRGHRBRM ThohT, FKEHTRDDL

e

BT R A R21IE-T
600 ppm#x G- FEDOHEAITL 23133 H & 1438 H (12,

MEQVE 2381 H 7> 5 183 H

IZ. 300 ppmj&ﬁﬁi@fﬁw_ﬂzﬁlgﬁ HIZSET L7z, (REHE AN 23200 ppm
LEBEREOMREE HICED B,

MU7=, 100 ppmBELL EOMERETIZ & b

JREBHOT7 oAb HEKRFENIC

W—EIJ:%Q7 v SBIE DFIE D FR O

7=, 300 ppmBPh & 5B O RO B, IR, A5 & VL5 & 600 ppmiﬁ

HREO MO B ik, e % OV

(23 T B AR F O B L SRR S Tz,

KERE & EE Tix, METIX, 50ppmbl EEGH G, M TiEX100 ppmbl I
WHEBEEPOHEOEMAHER <7 (NTP 1990) .
2 YOR 66MhAMEIMESEHEHER
AR E 5B 72& i
7 vibFr MU 7 A | 600 ppm ME 14 BT WHWHs 18 MITHk T
(40.5 mg F/kg K& /H) (4/9>\ =1 N N (9/11>\ =1 NN N
R B D TR BEAR AR | O A TR B R R Y
F AL 24t
300 ppm 19 #ICH L (1/8), —

(20.3 mg F/kg K &#/H)

S MR, TR RSB D
5 C 9 PR A A o Y 28
&

200 ppm
(13.5 mg F/kg K &/H)
2Lk

A T 88 0 497 76l

A 3 58 0 497 761

100 ppm
(6.8 mg F/kg A& /H)
1

W OET v FIE, KR
B EKE CHEE O
an

50 ppm KEgE & IEE CTHE | BT L
(3.4 mg Fikg (K&E/H) | OHEM
PL R
10 ppm MR L MR L
(0.7 mg F/kg {1k &E/
H)

c. JOBMEAMHEMHEER (Fv )

Wistar 7 » b (M, & 58 8 L) (Z

10

BiT5H7 vk FVU v (0, 100




ppm : 2.3 mg F/kg {RE/H) ® 30 HRAKEGABRNITONTZ, &5
TROONT-wmHERR 2R 3I2RT,

JEE OIS DOFEZIZLD, FENKEOT R N—ZARRBO LT
(Guney et al. 2007),

&3 Jvb OBHEIMEEER

B P G- RE fE

ALK (<hv il ULV AV.N 100 ppm FTEHNREDOT R F— &
(2.3 mg F/kg (A /H)

d 6HA AMEAIMSHERR (Sv k)

F3447 v b (M, 5 5HE100C) 28T 57 vibF R U 7 4 (0, 10,
30. 100, 300 ppm : 0, 0.2, 0.7. 2.3. 6.8 mg F/kglA&EH/H) D6 H [
AKEGRBEN TN, FREHTRD ONZEERT R 2 £41277,

BEORFO7 oAb A EERENEM L 72, 30 ppmBt D MERE TR H
D HRIE, 100 ppmAE O WEHE TR E K L2 O@E A A 5=, 300 ppm
BEOMERECHREBRMIE, MAEF O 7 e o, IS ToORIE, ZiH.,
HAE, B ER A b= (NTP 1990),

£4 vk HAAMERIUEFERAR

AR E ¥ 5B iy
7 vt hU T A | 300 ppm (REHE MG, MEEF o7 vk oy
(6.8 mg F/kg K&E/H) . BREEAL CORIE, R, B,
L i 4 5E
100 ppm Ji TR R b Bz pk
(2.3 mg F/kg iKk&E/H)
30 ppm JiR H D R E
(0.7 mg F/kg (K &E/R)
10 ppm BT R L
(0.2 mg F/kg (K&E/R)

e. 6HAAREIAHEEHAR (Y5 F)

ToE s R (M, FELSEELI0KL) 28T 57 vk FU T A (0,
4.5 mg F/kglRE/H) o6 AR OEREREBE M TOoNT, HREHETRD L
Nl mM 2RI T,

7RI ER ML D ATPase (7 N U v AKOH Y v L) IEEN1T% A,
ATPase (=7 X 7 L) {EENR3TRHEML, MEFHBHEFRA T 72—
FEORTNHYERAT 7 2 —BOIEERZNEN2T%., 34% 1K T L7z (Jain
and Susheela 1987a),

11




x5 ¥ 6HAMESIUSIHAR

AR B P 5Bt e

7otk F Y 7 A | 4.5 mg Flkg KE/H | ARIMLEKAM ALK DO ATPase (7 MU U AR OA Y
U L) IEVED 17% W, ATPase (w7 x> v
L) EPED 3TW M, MGt R R 7 7 &
— P RO TNVHYERRAT 7 X —FDOIEMENZ
NN 27% . 34% KT

f. 6AhEFREAESHERR (41X)

=7 VR (M, S EERE200) BT S 7 vk U A (0, 0.32 mg
F/kg (RE/H) @ 6 »ARMAEERBR N T, BEHTHED LN
TR Z R 61277,

FEHEOFROHBERET (GHMEERESHMEITICEID) PR LT
(Snow and Anderson 1986),

A B ) & 5B i3

ZvfbF FU 7 A |0.32 mg Flkg K&E/H | BHEOFROFEKAEE

g. 6MhAMEIMHEEHRR (T742)

FJry R —27% (M, HE&EGH8IL) ITBITHZ vk MU 7 A4 (0,
2mg F/kg (KEH/H) © 6 P AMREOERGRBRIMTONT, BGHTHRD L
NlemMEr e & 712787,

FEHEOFRELROCEROFBARET GHEEEFHFETICL D) 23R
5172 (Mosekilde et al. 1987, Kragstrup et al. 1989),

x®1 745 6hAHESMKEERAR

WA B P G- RE i
7 vitF h U v A | 2 mg Flkg (KH/H FAEOH BE K OV 30 RGO

@ EUHFIHEABRUEINAMRER
a. 2FEMEMHEERAR (TUX)
B6C3F,~ 7 % (M, £ & G5#70~1000E) BT D7 vibF + U 7 A
(0. 25, 100, 175 ppm : 0, 1.7, 4.9, 8.1 mg F/kg{A&E/H . #0, 1.9,
5.7. 9.1 mg F/kg/kHE/H ; IPCS#LH) O2FE MM AE GHABRMNRIT LT,
EHREGEHTHRD DN R 2 £SITRT,
100 ppmId EOHOHHETHEH OEKERE NB O b, RIBERHEIZEW
CTHEERAEHEOAER EFIX %&pﬁgmfmwt(IPcszooz NTP 1990).

12




x£8 YUX 2FMEMHEHEHAR

B & 5’ iz

=&

)
e

7 vikF U 7 A | 100 ppm DT Rk R
(i : 4.9 mg F/kg (K&E/H .
Mt : 5.7 mg F/kg (K&E/H)LL |

B
S
R

25 ppm wmIET AR L mMEAT AR L
(4 : 1.7 mg Flkg (K E/H |
Mt : 1.9 mg F/kg (K&E/H)

b. 250 HREIEBMEMEHAR (Zv k)
MR T o b (MERE, S &G HREIIL, M208) 1Tk T 57 vk MY 7 A
(0. 50, 80 ppm : 0, 1.1, 1.8 mg F/kg/K&E/H) D250H MK K57
B ATz, %%‘2—@#1%&5%2@7& PEFT L & 9T R T,
WG HE T, MO IC L FEREEMEEE L LT, B oA Kiko il
NRH LI (Qiu et al. 1987)o

£9 Sv b 20BMEMHEEHERAER

A B ) gy iid Ik I

7 vitF MU A | 50 ppm B DA K AL O I

(1.1 mg F/kg {K&E/H)LL k

c. BHMrAMEBHESESERR (Fv )

SDZ7 v b (K., #F&5#64~66IL) ICBITDH7 vk (0. 5. 15, 50
ppm : 0, 0.1, 0.3, 1.1 mg F/kg{KE/H) D182 A MK & 53 Bk 0317 b
Nz, #EGHTCRONTZFEETRZEK10ICRT,

EEERET, KEGFOREOKTNEOD L7z (Turner et al. 1995),

£10 Sy b 18K AREEEESAER
LY/ R & 5B i3
7 vk 5 ppm KEREF O 58 E DK T
(0.1 mg F/kg (KE/H)LL E

d 2FEMHEMHSEEER (Sv )
F344/NZ v b (M, %% 5#70~1000L) (BT 27 vibF F U 7 L
(0. 25, 100, 175 ppm : %0, 0.8, 2.5, 4.1 mg F/kgiK&E/H . M0, 0.8,
2.7. 4.5 mg F/kgiAHE/H ; IPCS/EHCHAH) o 24F [ K % 5- R R 2317 b
Nic, #HEGHCTHROLONT-FEHETRZRILIZRT,
WTNOBEGICBWTCHEERAMEICHETFZNICAR R LR
DO o TN, BEO100 ppml ER G THERBERN AL, HETHE

13




AR A L= (IPCS 2002, NTP 1990),

®11 vk 2FHEEHSHERAR

A B ) & 5’ i3 i

7wt Y A | 100 ppm HEKAFNRE RN | EEFTRL2 L
(Ht : 2.5 mg F/kg (A &E/H | JliE D 3 A
i : 2.7 mg F/kg KHE/H)LL E

25 ppm wIEAT A2 L wmIET A2 L
(M : 0.8 mg F/kg (K &E/H)

e. 9 EAFIBHSESHERR (TvbH)

SDZ v b (MEHE, K& 5FE70E) B0 5 7 v MU v A (0, 1.8,
4.5, 11.3 mg F/kgfAk&E/H) OB MR GREBEN{Thi -, &5 #
TR N TwmE a2 &R121I277,

HIK#E G & (1.8 mg F/kglhk#H/H) LEOETORGIHICBWWT, & (=
T AOVIERE O R ER T, UltE O K TR RE . = A VB O KA
) ROE (BEMEEHEE) ~OoRERROONTN, BREITZOM
DREGE DR ALK FZICABEREITRO 5 - 7= (Maurer
et al. 1990),

x®12 Jv b 99 EARMEBESERER

i B P G fE s T

7 vibF b Y 7 | 1.8mg FikgAE/H UL E | = A VIEMNN O R R . W)t o kW &
WIERR R, = F ANV EDOBEA 2, B
P & 1

f. 2 AREEHEEHAR (VY X)

Tor s X (M, F&EEGE 5L ZBITH5 7 vk MU U A (0,
4.5 mg F/lkgKHEH/A) O 12 0 AMBEARGRBR M fTTbvz, & 5HT
Wb HE L ER 131277,

Mo oRMmER, AfmER, U XEk, /i, BER, 4 B BR B OV 4 JEER
DEAF NIZ~F 7 o B fEN R REE Lt ~_J L7 (Susheela and Jain
1983),

®13 oy% N2HAMEEMHSHERR

AR B R i

7 vibF + VU 7 A | 4.5 mg F/lkg (AE/H M ofRmER, Bifmek, Vo S8Rk, M/,
BHER, IFPEREOHFEEROHW NI~ 7
=R (RPN R
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g. 16~26AMEESHRAR (V¥ F)

Tae s X (A, BEGHE 3~5 L) BT S5 7 vikF Y
7 A5 (0.4.5mg Flkg KE/H) D 16~26 2 H MK O K ERBRI M Thbh T,
EHEH TR NI HmEIT R 2 & 14 1277,

WEAsE h 7T v~ 2 CRBIREORE RN, REko A Kb, + 45
EEREREOEEL, KED 2T — 57 ARG . IR Ek O e R E
WO, e, MEFaLF Yy — L ERaLFaxrTar bbb,
BHRHUYTNAVBEORZ ) a2 700 lBqEEOFEEHEKD 2T
—r e Rex ol @8O RFH#EIN TS (Jha et al. 1982,
Sharma 1982, Susheela and Sharma 1982, Susheela and Jain 1986,
Sharma and Susheela 1988, Susheela and Das 1988, Das and Susheela
1991, Bhatnagar and Susheela 1998),

£14 D% 16~26 0 AEEESHERER

R H gy i vy (HERIAREE)

7otk MY U A |45 mg Flkg KE/H |BHREBFTT A~ CRBREEOFE BN, K

RO LKAk, + B EBEREKEKOEEE
fb. BED a7 — 7 AAREH R E | IR Bk o fE
Be mighoarFy — v EkRXalrFaxs
2LV DORE MEFOT VB E T
AW I )TV B LR R ORISR
Hkoag—Fordhor Fuxy 7ol &
D 5

@ HEHEMHHAR
a. 30BPMmAESEERER (TYX)

Swiss ¥ 7 A (M, & GHSIL) BT L7 vikF MU v A (0, 30,
60. 120 ppm : 0, 2.0, 4.0, 8.0 mg F/kg IK&E/H) @ 30 H M AKX & 53
BenitThbhlz, £EGHETCRDDONTZFBETTR AR 15 12R7,

PG RE TS CA3 fHigk, CA4 fHI & OV IR B o ol g R 12 A &
IR EMEDBLEL S AU, 60 ppm DA R BB T HUERS CA2 fE I8 oD #4 E A A (AR
BB REENBIE S Lz (Bhatnagar and Susheela 1998),

£15 vHXR 0BMEEEERER

AR E & 5B i3
7 wvitF h U U A | 60 ppm fibd o v R CA2 A I o> #7084 o 28 1
(4.0 mg F/kg K&E/H)LL |k
30 ppm Jibd v f5 CA3 #H . CA4 fE Ik & OV di ik
(2.0 mg Fikg (KE/H)LL b | [8] O 40 3 40 fa 48 o 28t
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b. 30 HME#ZEHMEHHR (T v )

WistarZ v b (M, & EG5815~180L) 17 vikF+ F U 7 A (0. 50,
100 ppm : 0, 1.1, 2.3 mg F/kgiKk®E/H) Z30HRMMAKES%, A—7
7 4 — /v RBIMEEER & O = 5 M e Eh 09 [B58E 5OS RBR BN T b vz, &% 58
TROLNT=FEMER A2 K167,

50 ppmPl R ERECHERBULEENEZ I N, & 512100 ppm#F 5
BECIXREENAY B BE G BR CllBE S IS DA B 72 D 23380 b iz, EEhfEE
BRI N o=, 50, 100 ppm¥E GREE BT v FOUIHICERE O

| 0 7 v FIEDBLEZE S L7z (Chioca et al. 2008),

®16 Jv b 30BMmESERER

AR E # 5 1t I
7w b+ Y A | 100 ppm HE B 11 [B] 8 3 R C (B8 G #L o
| (2.3 mg Flkg /1) WD IO R D 7y HIE
| 50 ppm BILBESE | 0 0 7 v HiE
(1.1 mg F/kg K E/H)LL |k

c. 10 BfMmEEEEAER (Fv k)

Wistar 7 » b (M, K& 58 15~18 L) 27 v{k+ + VU v A (0, 30,
100 ppm : 0, 0.7, 2.3 mg F/kg {fAHE/H) % IR %ﬁbs%%&%ﬂ;ﬁi*@ﬁk
AKEEH L, HAEZOIREY (HHIARGE, S£&EGHE9~158) (26 [F U E
T 10 AR ES T B/ IThivi, && 5 TR &')Eﬁ/wi M pIr AL
FRAITITRT,

100 ppm & 58 0 WEW TIIWERS . R, EEEE K O/NETHE R
MR EME NGRSO b7z (Shivarajashankara et al. 2002),

x17 v b 10EHE#ESEAR

e LY/ R & 57 RE Y
7 witF hU U2 | 100 ppm Wi, Rk, EBRE L/ THE R
(2.3 mg F/kg (RHE/B) | ffR £
30 ppm mIEPTAL L
(0.7 mg F/kg (KE/R)

d 15 EMHMESEEER (Fv k)
SD 7 v b (B, KF&EHE10PL) (27 vikF F U 7 A (0, 75, 150 ppm :
0. 1.7. 3.4 mg F/kg{Kk&E/H) % 15 @M KA G L. B IC X 2 it
HHEEZ M ET D von Frey hair RER N7z, FHEGHETRDO LN
TR 2R 18 12T,
BREGEEICB W T A BT M@ Lz (Balayssac et al. 2002),
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®18 Sy b 1 EARMMBEFSERR

R E gy i i3

7 vibF FY 7 A |75 ppm I % B 9 B Al o k>
(1.7 mg F/kg IRE/H)LL E

e. ITHhAMBABBEEMEER (v )

Wistar 7 v b (MR, & 5#H 8IL) BT 57 vk MU v A (0,
30, 100 ppm : 0, 0.7, 2.3 mg F/kg (K=E/H) @ 7 7 H [ kK& 535k 5
fThhlz, EE5HETHEROLNT BT RA LR 19I12R-7T,

o =aF 7T EFral) 2 H5E (nAChR) O ZAL 2 i ~ T2 id R |
30 ppm LA BB G RECHERESL 2N D nAChR @ o7 7 2= v K O F E 728
RO AL, 100 ppm &G HE THEREILITHN O nAChR @ o4 7 =2 =
NOFEREDNED BTz (Long et al. 2002),

19 Svyb THAMAESERR

A B E 5B iy
ZAVX (7o all SUR/AVN 100 ppm > nAChR @ a4 %7 == v + D
(2.3 mg F/kg Kk &E/H) 2
30 ppm ¥ > nAChR @ o7 %7 == kD
(0.7 mg Fikg K&E/H)U k| &

[(Z&]/in vitro S HRR

SD 7 v b OB ML % invitro T7 vik- VU 7 A (20, 40, 80
ppm) IZ 24 FEMEEFE S B 7236k T, 80 ppm & T AP M IR o E 17 R
SOD iEMEDHE R TNED B, 40 ppm LA _E 0 32 C AL BE i K 35 5% 5

(LDH) ®©43 s, MIRANTEMEBRFEL RT AR h— 20FE O\, #ikk
M2 77+ (NCAM) @ mRNA B L X LVOEKTFRRBDO LT, T2,
GSH., 7/ Vv F 4o~ A4x v —+8 (GSH-Px) IEMEDOIK T 2 2 ERE

TRO LT M, BEERE T NCAM-140 © % /X7 EH BN 40 ppm
PLEDEECTNCAM-180 O ¥ X7 /BRI, 80 ppm DIEE T
NCAM-120 @ &% > "7 BB T L7z (Zhang et al. 2007) .

nanim';ﬁ \—Iﬂ_"f)hbf;a}l:jbf\ 7 /'ﬂﬁvj_ ]\ ) '7‘5 1% 40 Ppm U\J:“C{@%/JFEF

BAN R > S WA E H{5 1 . NFkB O3 8 5. DNA 815 05 E )0\ R
X i 7= (Zhang et al. 2008) .

7y b (RFEARTE) O v B REMREESRO PC12 Mg % in vitro T
7 v b F U A (1, 10, 50 ppm) (T 48 Kffij iR = B 723k T, 10 ppm
Pl TBARS L RO F &7 EFH 1% 54,50 ppm T nAChR @ a3, o7
Ty OB RD S L7z (Shan et al. 2004) .
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® ®RESMHEAR
a. 10EMAESERER (TOX)

C57BL/6N~ 7 2 (M, &£ #& GH100L) 2B 57 vk MU 7 A (0,

10, 20, 30 mg/kgiK&E/H : 4.5,

O &EERBR™ TONZ, FREHETRD DN ZHERT A2 £20127R7,

13.5 mg F/kgiAkETE/HEETTMIBOF R pEHOEM (84%) ., BIaiE

(FLRPEA) OIRT (10%) 237

20 ¥Y9R

9.0, 13.5 mg F/kg{KHE/H) 103 [# 5@

W57 (Sein 1988),

0 EfFRESEHR

A B )

& 57

i

ZAVE | oho il N NL/ANN

13.5 mg F/kg K &#E/H

T A DA R RO, B A& OKT

9.0 mg F/kg (K& /H

wmPERT R 7 L

b. 2~3BEMRESERR (Zv k)

RMAFED T > b

(PERIAFE. SR GHESIL) (B TFD7 v{kFT I D

2 (0, 100 mmol/LIEE #0.5 mL : 0.7 mg F/kgiKk&E/H) D2~3F[H (2
/) sRfil# AR GERBEAIThh iz, RGHE TR O b @M A2 £21

R

INA VIR L OGRIE Y AN Hi DY A XAOPLK & MR EE O LSRN
o, FARTILT I (OVA)
HENRBO N, S Ix=Y UEEMEXY N7 EH (MBP) (27 % %
ryua7 UG (IgG) HRIEMEDOZFE LW EFENED 54072 (Butler et al.

CHBLLEIGE KOS T o5& liEE

1990),
®21 Sy b 2~3 AR ESMHHE
BN Lk P 51 Sy~ (PERIAREE)
7 v {tF FU % A | 100 mmol/L NA AR E B Y RE oY A XDk

(0.7 mg F/kg K& /H)

K& fe e 52 5 o B 5. OVA HH L o I 8 K& O
BH TOREREEME, MBP (244 % IgG
ARG ED LR

c. 28BHMREHEMHEER (v k)
Wistar 7 v b (HE, H&EGRESIL) BT H 7 vibF MU 7 A (0, 9.0
mg F/kgﬁ-‘%/ﬁ) D 28 HMAKEEHBENMThbv, RERTRD L
AT R 2 £ 22 12T,
U o RER BLER I Bk IgG M OV M i D B o J b A D B i 7= (Das

et al. 2006) .,
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22 Jvb 2BHAEESHEAER

R H g i i3

ZofbF P U UL | 9mg Flkg (KE/A | U 2 8BR BEER, 4F R IgG. MENEM L o oo

Ty

d ILNARAESHERAR (VUX)

T vt (M, K& GE4L) 24T TN X T
U THmEIELE, IHOMRBES L, IIXNT 272 o THRE
SEH. 7 kT MY v A (4.5 mg F/kglKHE/H) 290 AR O &G L.
MAEET R AT7 ) U CRESERZE, VEHOXBEEEE L, IVEEIXEI
7 wftF b U T A (4.5 mg FlkgikE/H) 290 HBRKELGEH%, FT7 A
7z THRESE, LT T N U LAOROEKE 290 A AT
Rotlr, WERTRD O -EHMER R A2 E£231T7R7,

BREELWUEBER, 7o PV o203 v olilg 0B &2 KT S,
REME DO X R EEREME T D EICED ., FUAREREZIE T2 2
LMD B 7= (Jain and Susheela 1987),

x®23 OYLX IHLhAMRESEER

AR E gy i i3

ZoftF FU A |45 mg Flkg KE/H | U o SO B T, GEMB O % v 87 g

B R D HNS & D HUATE B D #11 il

® X5 - RESHRAER
a. J0OBHMEAMHEEHEER (TOX)

Swiss v U A (M, K& GH408) 2B T 57 vibF F U U A (0, 4.5,
9.0 mg F/kg fKE/H ; F& H#HE) © 30 HHAKEERBRAITHOILE,
KHREHETHO N EBmET AR 24 1R T,

4.5 mg F/kg (RHE/H LI B GHE T, HEORRICHKH LR OB 2 & o
MRS ZANR D 572 (Chinoy and Sequeira 1989a., Chinoy and
Sequeira 1989b),

£24 vORXR VEHREZESFSHERAR

A R B B R K

ZofbF P U UL | 4.5 mg Fikg (KRE/H LU L | KBRS bR i 7 & o 9 BELAR ik 2 09 28

&

b. 0 BEEAMHSHERAE (T X)
Swiss v A (I, £ EHE200E) BT D7 v+ MU 7 A (0, 4.5
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mg F/kg AE/H) © 30 HE#K&EGRBEBR T, BEHETRO LN
Tem e AR 25 ITRT,

Ao ElroE#R, K TrEFRENDLATZHEEOR TR L
#U7z (Chinoy and Sharma 1998),

#2565 vOR 0HREEZEFERAR

A B ) e eyt i3
ZofeF P U UL | 4.5 meg Flkg KE/H | BFEOBD ., WMFoOEBGE. KT AEFE.
ZHERE DT

c. SEHMEAMEHERAR (THUX)

Kunming ~ 7 A (#f, &G 200L) (BT 57 b+ FU v A (0,
50. 100, 200, 300 ppm : 0. 3.4, 6.8, 13.5. 20.3 mg F/kg {K&E/H) @
8 MR /KEERBPIToNT-, HFERGHTHED NI HEMEIT LA R 26
27,

100 ppm LA BB ERECT, B roE#ME, AFFE, MELTHKEEREOT A K
A7 ryOE T, BrEFOMMNED v, 200 ppm LA E&ERE T,
THOWA KRB O G1/GO Ml DI & .S H 0 FEAE 2§ D b L7z (Huang
et al. 2007),

26 ¥xORX SHMEBESMEEHR

A B E ¥ 5B i3

7 ikt b U A 200 ppm oD, BEMO G1/GO #
(13.5 mg F/kg R HE/H)LL I | OIER . S ¥ D i
100 ppm OB ME, AEfFE miE &k UK R
(6.8 mg F/kg KE/A)LLE | OF A AT a0 T, BTrEFoO

A

50 ppm mIEPTALZ L
(3.4 mg F/kg IK&E/R )

d Z=t#HAR4&EERESHERAER (TIX)

Webster ~ 7 2 (M, & GH 8IL) ITBITH 7 vk FU oA (0, 2,
100 ppm : 0, 0.1, 6.8 mg F/kg AHE/H) @ =Rz b7 2R 5 R bR
AT O T, e DA (AR, RERELXTEREHOKRER L)
W SR EAITR D b7 o 7= (Tao and Suttie 1976),

e. 29BMESMEEHAR (v )
Wistar 7 > b (B, &G 6L) (2B F 257 v{bkFT FU v A (0, 9mg
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Fikg AE/H) @ 29 HE#E D& GERABRI TToNT, KEF TR LN E
PEFT R &2 3% 27 12§,

REZIIHRGICEE L -

B EACITRR D bR i o T8 | K B O AR %f

EEIIHEML, AIZBRE RO EEIIRD Lz, £/, WEF O T
ARATRYUNAWCICHEERD A53f-E FeFx 27w/ FFEFR
o4/ —+¥ (HSD) MO 17p-HSD LRV A EICIK FLE, 72, KK
ERFOREFREOWDY., BT XLy hFOB %7 —E8 (CAT) kO~
FX X —BIEEORERIKRT, R, R K BErLy M oOFE
Dl (LT DER) O LEAPNBDO LN, S HITHEMET O
BIETHREA L, BHEOINERNRD LT,

b, BHELIZ 7 v BIXHEEERRCAEFELREEL2H5 2, 2L
ARV AOFEEFICERTLA2AEENH D EL TS (Ghosh et al.

2002),

®21 Jvb

W HEEIRSEAR

A B )

gy iid

i3

ZAVE (ool N NL/ANN

9 mg F/kg K&/ H

KB O FE 6P EH & O BN, AL IR & OV 58 O A8 Xt
EREOWD, ETOT A PAT oY L)L
FEF o A5 3-p-HSD, 17p-HSD L XL DK T,
XLy o CAT KO AF v #—+F
EHEOMRT, HE, HMELRK, BFXLvy b
DNRE O ERL D ER . OKME o Rk
DA KM E O LR

f. JOBEMEI[AEFSHEHR (v )

Charles foster 7 v bk

(B, S5 108) 2B TFDH 7 vk T MU v

2 (0, 4.5mg FlkgAK&E/H) @ 30 HREIR O & GERABR 1Tz, &5
TR LN TmMEi i a & 28 1277,

EHEHICBW K FOERGRE., AFRELOI har FY TiEREBEHEN K
L7 (Chinoy et al. 1995),

&28 Jvbk 30

BEEIRESEHAR

B 5t

i3

7 ofbkF b U DA

4.5 mg F/kg A& /H

HFOEBE. EFRLTI b RY T7iEE
HHOKT

g. SEAMBIRAMEMEHHAR (Tv k)
Wistar 7 v b (H, £&GRE6C) 2B FH 7 vt MU 7 A (0, 2.25
mg F/lkg KE/H ; ZFFHOHE) © SHEMMAKEERBRNITbT-, &5
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TROONTwMET R &2 & 29 1277,

BHEBIZBWTH O SOD iEM., EH#HmEO A 2K T & TBARS
NNVOFEREZR EAPRBOLNT, B, B TFAFRICHTTOIEETRD L
720y - 7= (Izquierdo-Vega et al. 2008),

29 vk EREEIS SR
AR E & 51 I
vitF U U A | 2.25 mg F/kg (KE/A | ¥1 @ SOD /&M, E&EfgE X . TBARS
~JL 0 EF

h. 6MPAREIHEEERR (v )

Wistar 7 v b (Hf, & 58 100L) BT 57 vikbF MU 7 A (0, 2,
4, 6 ppm : 0, 0.05, 0.1, 0.15 mg F/kg fAKE/H) ® 6 7 H B RK#E G HK
BTz, FEGHETROONTEELEZR 301277,

EHRGHETHERE BEE EERLXOCEMRTZR OB EOR D | F1 o EE) M,
P PE DR T ONE — YOS REAR I . UORS RE M TG M OVRE 1/l il oD 28 oo 84 73
B b7 (Gupta et al. 2007),

AR E gy iid i3
AL RV U A | 2 ppm Fe B RS B AR IR AR AT SZ R 0 BB o |
(0.056 mg F/kg (K&E/H) | ¥+ O EBVE K O EZ O T . — U REA
LUk B, ORI, RS e K o KT

i ZHREBEREFERR (v )

CD 7 v b (MR, G 480) 2B T 57 vk MU T A (0, 25,
100, 175, 250 ppm : 0, 0.6, 2.3, 3.9, 5.6 mg F/kg KE/H) ® =X
o 28Kk BEERBRM T, FothfRic 10 @M &EH#%. F—&58
DOMEREA ZR S, KB SPLICHOWTILMEIE 20 B HICH EWBRA L., 7Y
DEMITEDOEEMESIE, Fi IOV TIEZ, 21 HORAMEEZ .,
Fo AR & FERIC 10 & 5%, RESH7-, FiOMMkE 20 H BIZH £
BAL. EH ML OB R~ORELERT-, FHREHETHED LN -EMET A%
# 311277,

Fo Fi ittt s, 7ok MY T AICKDHEEREED mh&b%im‘mw
72 175 KO 250 ppm & 5 TIXEOKE N EA L7223, ZTHIZEKRIC
HLOTHD EHW SN, Foo Fibf e b Al (KA. ZH5. éﬁ) c*
KT HEZBIROLNT | HAEOHEMSEZEL VK OMESEE~DLEL R
OB o T,

INLOREREIY, FEEHELIT, 7yt MU 7 AT 250 ppm £ TOIRE
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THFHIC
EN

B E 5 270 EHEILTWD
Fi1 X O Fe HERIZHOWT, 7ok T M) UKD REFEEDOR

(Collins et al. 2001a),

AN, mER, AREL EFREEICIRGHICE D EWITR

Do oTz, Faoll
S 728, 250 ppm HEERECTEB O

L
ER e

ZERWT, HBAKAT I O PR S

RO NSW AW AR

FAL 3 A L 7= (Collins et al. 2001b) .,

#31 Svb ZHAKEERESEHAR
i /R & 57 Fo. F1 F2
7 vibF v VU 7 A | 250 ppm R L HOFALD A
(5.6 mg F/kg {k&E/H)

. ZHKREBERESHEHE (v M)

Wistar 7 v b (&% G5# 16C) (27 vibkF FVU 7 A (0. 30 ppm : 0,
0.7mg F/kg RE/H) ZMRI AN OEEAY E THOKE G L, HAEREY
WRICEGET 4 0> AMMRKES Lz, 5 40 A%, RESEEO F it
REZH S HT F R ZEEL, FiEREFRCHEDO 7 viEF MU T A

APHMEKLGELE, BEHETRDLNLTE

Fi. Fo At (KBGHEQUL) DM 1. M L OB ki
LD BELEFI LA, Fi,
L~Lo FR)IC

Fo AR E BT

£ K il K O i o [ 5 205 R

2004, Oncu et al. 2006, Oncu et al. 2007) .

PERT R &2 3 32 1277,

WXkt 57 ik~ U

FE RS (TBARS

L 517~ (Karaoz et al.

®32 S vbhk E'Iﬁ'ﬁiflﬁ%i%'ﬁ?i\i%ﬁ
AR E & 5 EE W)
ZADK | 7w mll NIV ANN 30 ppm Fi. Fe ftfRIZ E Al SIS & A1
(0.7 mg F/kg A& /H) Hm&z}mﬂﬁuﬁm &

k. =HARLEERLESZSHEER (5 v k)

Wistar 7 » b (Fi RS &R GRERE 1 DT, M 4 PT)
100 ppm : 0, 0.2,

U (0,

R

Fo i UHE (& GHE 7I0) OMiCk 4 5534
Lo bR THMHEM T o SOD, GSH-Px kTt CAT 0K T,

10, 50,
A (Fo (21 A MIREE) .
2ok GRBRB IO, &R EGH TR

1.1,

Fi (3 70 A M EE) .

WZBiF57 vikF b

2.3mg F/kg K&E/H) O %
Fo (6 720 H MMERE))
O HivTe

(b
m AT A2 & 33 I

AT AER . 50 ppm LA

K E /A F

NZ TBARS @ EHNRBO Bz, £72. 10 ppm Ll EF 58 Cifif8 xf &=
EODRED L, HEMARFRAE CIX 50 ppm DL EFE 5 T

e o R & i A iR oo FiE SE . R E KON i & 0 HE N 23 3R

et al. 2003),
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(0.2 mg F/kg fkE/A)LL k

£33 Sy SHREBREEEFEHER
AR E & 5 7 Fo IRENY
7 vitF VU U A | 50 ppm Jiti ¥ % 7 SOD. GSH-Px., CAT O K T,

(1.1 mg F/kg (K &/F)LL I | K& O Wi . TBARS o I 5
Jifi KEL % o> 48 455 & fili B A e oD HE e BE L 2%
i K OF il AU o> #5800
O 55 FEL ik 0 95 BR AR % o B9 2 b

10 ppm Jiti #H f B A oD P D

EReaBR & A CaliR
w1 ME 2 i 7RI B WV T
bt (oA DR &)

. REFMH

B (v h)

CD 7 v ~ (M, &5/ 33~35 L)
11.3 mg F/kg {K&E/H) DOFEE 0~20 H ORAKEERBRN T, &5

AT Fo HEARHE (558 58 7 D)
50 ppm LA _E# 5 8E T O 9 BR AL 00 &
NiRD 517~ (Cicek et al. 2005),

D LFHIZKT 5

BIL57 vk FU A (0,

Ei’( LD LT R A K 34 IR T,
JBIROREICHERZEIIR D b7 >7- (Collins et al. 1995),
K34 Sy b HRESHHER
AR E 58 g IR
Z7wfbF vV U A | 11.3 mg Flkg RE/H | RROREICAER &R L

m FHESMH
Wistar 7 v

AR (v k)
~o(E, SFEERE 68 (2

ZvibF U T A (0, 4.5 . 9.0

ppm : 0. 0.1, 0.2 mg F/kg fK&E/H) Z 4G H 2 SEELE (21 HE) &

THKEE L7k,
CEBE TR ITON, BREGH TR DN E

?“o

EREHETHFIERE AT v A FE DR

Mo REY (%858 32~34 1K) % 90 A& 5T

PEFr A 2 3% 35 1278

(C XD AEMEENRBD L

7= (Reddy et al. 2007),
x3 Tvb HKESHHAR
AR E & 58t &Y
7 vibF VU U A | 4.5 ppm IR K AT A RERKO DI &
(0.1 mg F/kg K#/B)LLE | 2 A Gl 5 o % 4
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n. RESHHER (v k)

Wistar 7 > ~ (M, &&5H 10 L) BT 57 v MU 7 A (0,
1.1, 2.3 mg F/kg{ATE/H) OMIEF A 2O HESR 9 H £ TOBMKE LR
BnitTbhlz, £BEGHTRDONTZEFBETT R A2 R 36 12R7,

MAERENY (MEME, S8 4 00) T 2B LM 2R, 2.3 mg/kg
RE/HOEGHETEE, LB, BRITEAOCLEICEENTNT, .
2RGHORNEYMOREIZZRITE O N7 D b7z (Bera et al. 2007),

£36 Tvb RESHER

R & 5 L Eh Y

L
79t F FU T A 2.3 mg/kg K&/ H RBATENO WA, =8, LB, TTE A,
1. JE 1 5 28

1.1 mg/kg KE/BLL L | REATEIO WA

o. HASMHHER (Zv k)

SD 7 > b (M, FEGR6IL)ICHTL7 vIkF FU T L (0,150 ppm:
0. 3.4 mg F/kg {AHE/B) OEiEFT (10 WH) . ERWIE S Lk ORI 0
MoK GRBE M TONTZ, EFETROONTZFEETREF 37TI2RT,

BV ICH O 072 BRI AR O bz, BEFL % OBV O F I 21X
BN -7 (Ream et al. 1983a, Ream et al. 1983b),

x£31 Zvb RESHER

AR E B 51 ISEIE7) REY
A | al VIRV ANN 150 ppm BRI Bl EER L

(3.4 mg F/kg A& /H)

p. HRESMHHER (v k)

Wistar 7 > b~ (Hf, & 5# 100L) (27 v{bF F U 7 A (0, 150 ppm :
0. 3.4mg F/kg fA&E/H) #EI T o 21 HREMRAERE L%, BEIL%EOME

OWREY (FEE5H 6L 12 12 @BMBAKEET RN IToNZ, &E
%“f“( L BT w2 R 38 TR,

HEVR B LDH &0 FF W N a7 Rl kEEEFE (SDH) JEH.
ATPase /%fi@ﬁﬁbm&ﬁgmio T, BTrEELVEFAEFROK

T RICEFERE FHOBEMLE O 517z (Liu et al. 2008),
x38 Svb BESHHER
R Y E B 5Bt RE Y
7 vibF MY 7 A | 150 ppm LDH #EFMH o EH kO SDH M. ATPase &1 D

(3.4 mg Fikgfk | IE T, MWFHE LT EFROET R OEEHR T
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| ®/H) EXEE

. RESHEHER (v b, 99 F)

CD 7 v b (M, £%58 26 /L) & " New Zealand White &7 3 (if,
KHRERE260C) BTS2 7 vk MU A (Fv b0, 3.0, 83, 12.3
mg F/kg KE/BH., %X :0, 4.7, 8.2, 13.2mg F/kg (K&E/H) DHEIRB
W (v b ER6~15H, VX EIE 6~19 H) OMKELGRAERN
T, EREHTHROONT-EMT A2 £ 39, 40 IZxR7T,

Ty b, VXL HICREHERGHETCHEIY OEEHEMMENFTE D O
nic, ok, 2EEHETHREORREICHTLI2EEBIRE OO RN T

(Heindel et al. 1996) .,

FEHE LT, ZORBRICBIT DM ~0@EMEICKT D5 NOAEL 27 v b
Ti% 8.3 mg F/lkgK&E/H, V¥ TlL 82 mg F/kgkBHE/HE L TW5D,
Fo. BAEFHEMEDO NOAEL # 7 v FTiX 12.3 mg F/kg (K&E/H, 7 H ¥ T
1% 13.2 mg F/kg (AEH/H & L TW5,

x39 Svb EEFUHHR

AR E & 51 ExukZ) Jia 12

7 wvAibF MU U A | 12.3 mg Fikg AR/ H | K3 BN 2 Y

£40 UHF RESHHR

R E & 51 REEN iz 2
7 vt MU UL | 13.2 mg Frkg (RE/H | 4 3 54 0040 il WL

r. B0EHMEIMEMEAR (VY F)

Oryctolagus cuniculus U %% (M, & GHSIL) BT 57 vik)
FU w2 (0. 9, 18 mg F/kg K&E/H) @ 30 HBAKKZGHKBRNITHON
72, HREHTRERDONT-FELIT A 2% 41 125737,

HMHEGHETHEFEZoEY., BrodEihtt, SHREOCKRTARDLNL
(Chinoy et al. 1991),

x4 oy+x 0BPAHEEIMSEER

WA B & 51 i3
ok R UL | 9mg F/kg FE/ALLE | HBFEOBAD . HBFOEBME, ZHEDIKR
‘F

@ EEEMHEHR
a. /n vitrogd 5§
7 oAbz, vEx 7 HE (Salmonella typhimurium) % W 72 15 I8 228K
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2 S BR TR2

METhH o T,

LR E ML 2 V72 i vitro
e BE = DNA &%
Ay N7 wvtEA), ¥

(ﬁﬂiﬁﬂ%mé

R CIX. 7 v bW IiL e

P2 "9

R HAEER . AEW DNA S plalBr, =

O REFEEL OB FRARERFEEZ R L

N, WITNHLIHWIEMTH -7 (Velazquez-Guadarrama et al. 2005,
Tsutsui et al. 1984, Wang et al. 2004, Ribeiro et al. 2004b, Ribeiro et

al. 2006), DT IX 7 vikm & © DNA O EEV M AEEH TIE2 L,
DNAAG S DNABEICEH G T2 X7 BEOEKICKITTREICER L
TWn5n e 3% shTws (IPCS 2002),
invitro B mMERBRICOWTE LD EELR 42 1037,
R42 T9EDIn vitroBIGEMHBRER
B o fEEH PO N RS EEL . BITHE
(4 FR) BTEME | RS M
izl pili3
R W)
BIF 2R A BBk | S.typhmurium — — Janssenn et al. 1988,
TA1535, NTP 1990, IARC 1987,
TA1537, TA9S, IPCS 2002
TA100
BEEAEY
BinFRRER |~ U XY 8l + + NTP 1990
Wk REE PR | F v A =— XA + + NTP 1990
#2 (SCE) #Br Z & — PN B Oh ok
(CHO) #fha
v U7 oA AFZ | Nodata + Tsutsui et al. 1984
— A
~ 7 A F b A A . Velazquez-Guadarrama
et al 2005
e o (K 52 B B CHO #f iz - NTP 1990
U7 oA A HZ | Nodata Tsutsui et al. 1984
— A e
REH DNA G | >V 7 /v A 2% | No data + Tsutsui et al. 1984
B — A B
DNA £ 15 3 5k L-02 & IT i Az . Wang et al 2004
CHO #fi iz B Ribeiro et al 2004b
~ U AU »oNE A Ribeiro et al 2006
M, b bR AE S A -
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+ B - BB, £ sk

b. /in vivo &k

DNA HEGEZzHEE L LEHBERARE SN TS, B FOE K KRE

(0.11, 0.23, 0.90, 1.02, 4.75, 5.03 ppm) T K 2 KM Y > 7Yk hifi ik
Yutt IR B 1Z M C©H o 72 (Liet al. 1995),

Wistar 7 v M2 X 5. &iBE (45mgF/L) 7 vibF+ F UV v a0 E#HHM

(20 7" A) SRR TIX, FIRBEME DNAOAFELREBE NZE DO LR
7= (Ge et al. 2005) .,

> Wistar 7 » M2 10, 20, 40, 60, 80, 100 mg F/kg ® 7 v {t7F k
U AZHEERAOBES LRI T i e T B N 5
OO R A i e OV BE A i @ DNA & IX58 O b2 v o 7= (Leite et al.
2007),

it > Wistar 7 > M2 7. 100 ppm @ 7 vibF U 7 A% 68 B &K
Erbf:%ﬁ%ﬁ“(“%\ KA U 8RR, O PEREEEAT . A AR © DNA 515

D B o 7= (Ribeiro et al. 2004a) .,

méﬁiﬂf”&ULh% SRS 2 F5 8512 L 7= in vivo BRER O A 13722
invivo BmiBRIC oW TE LD R A2 £ 43 12R7,

=43 TvERD invivoBlcEMHBER

ok %l PO i EXL . BITHE
(4 #1) it
hili Jk Y €8, 53 1A A8 bt hRAE U N ER - Li et al 1995
DNA # {535k A AL RN + Ge et al 2005
(A N7 vEA)

Z o bR R R R A - Leite et al 2007
FHODR TR 4 Bl L 55 o e
7y NERMY oNERME, O - Ribeiro et al 2004a
P2 G T A R4 e

+ Btk — Bk

3) Eb~DEE

B Ot Mok ->T, 7y RFIMALERLEHEEZINL TS, L2rL, b
FOWEICIE., EEMATHELE L TEHBAEBICIENTEL T, RIKXEBVLER
ERT T2 Fon TRy, —J, ZuikoRgao&EICr D ST E
JERZBI S EZFTIICE., DA<t 1 mg Flkg lEOREENRVLETH D
(Janssen et al. 1988), kA E T 7 v Z X THA A O FE UL (2010
ERR) J BV THRHRBRLERDEER LT > TRV, KEOHELE A FEF
& (RDAs) % 10k (1989) I2 k% & . 7y RIIWEILHFE L L. RDAs
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ZIRAT 1.5~4.0mg/HE SN TWD, £, KEESMHEH TOM) IZ X
HET7vFEDHLEE (Adequate intake:Al) Z AN BT 4 mg/H . AL
P 3me/H, EBREAZHKRATIOn/HE L TWSIOOM 1997),

DO EADEE

7 oAb IRBE T, FIZTELOREFHICH T ERML AT
Do ZOREDNRIZT7 AL O = F ANVERE TORISHAER L BEND
V. BRI E AR 2 mg F/L £ TIXEE OB NI EV IR ED
ENLERT D, COREDREZREIEDIOICKLERIREIKF 7 v LW O
RIKEEIZN 0.5 mg FIL TH 5, FAETIE. 2003 4 1 HIZEA @A
2o 79T A R4 | DEFMENMNBICHM I TEBY . 2010
ESHBED BREICBT2EM 7 vk FREFA] Tk, £2FT
7,500 fiigx., 78 HADWRE R OCAEN 7 v bWk DB MmL TWw5b
(NPOJE N HA M TR 7 v FHEE S 20100, —F., gkebkzHh Liz7
AL O EMEBIRIC I TEIVHELIAEZBICEL T, 2< OFEF
DITHOHTEBY., 2L EIE. 7 vk T L L TEKMME (B LD
W) ICHEBEZRIFT AT & D ENFAELTWS (WHO 2004),

k& 7o RECTITh e REE 727 & (Chen 1988 ; WHO 2004 X v 5 )

Tix, 7vt®W% 1mgFILEHET 2B ADEE . FEMFREMND 46%

| THHEOT v FEERBRIBE NN, BWH SO T AL O EREE 5

TIE R oTe, —IZ, BEIKF 7 v bW E D 1.5~2 ppm LA F DR

M Cldth 07 v BIEITE Z 65720, L VEREZRME I, KOEEE

NN, BRELKF 7 LB ENZ N T THOHOET v BIENE Z

LA REMEN & D (IPCS 1984, US EPA 1985b, McDonagh et al. 2000),

OB K LIS D B (B 21X, 22, BW) DO 7 v AL E IR 2 Hilik

| TR OB EE A 1.5 ppm MU F T H O v BN BT 5 6
PEN R ENTWSD (Cao 1992 ; WHO 2004 L v 51 /),

| McDonagh & i, #UBHKH 7 v (LA IE Lt O 7 v FHEOFAICHET
% 88 HOEFLMAMT L, FonERmET VI, BEKF 7 w1k
Wi EE DS 1.0 ppm O KF O BEAR B 0 5 R 1E 48% (95% fE X [ : 40-57%) .

| 20 LA R EMBEE 2D EOHT v FREORBRIT 125%
(7.0-21.5%) EHEEL TS, LU, [l x OWFFERREIZIEN R 0%
DROLNT, £, 7 vIEWIREDN 0.4 ppm 705 1.0 ppm IZ EHT 5

| L BN IARMOET yRIEEZFAEL, 205 HO 1/4 B4 H Lo [
ELD EHTE L TWD (McDonagh et al. 2000),

Hodge & (1950) ®»., X% (12~14 . 5,800 N) ZxfH L LK
E ToOEFHI TIL, KT 7 v iRE 2~10 ppm THER # H BLIZ

29



MIEOREEREENDH D 0.1~1.0 ppm TITEER o2 L LTV 5D,
Z ORIz SV T, EPA/IRIS (EPA 1989) Tid. 1.0 ppm TIlI &N
RWOLNT, 2.0ppm NHEENBEOLNTZE LTS, T8 DORE 20
kg, 1HOMAKEILEL, B0 7 vibtWEIRE 0.01 mg/kg K&/
H (US EPA 1985a) &9 5 &, 7 v{EWHREBEIREILN 0.06 mg/kg K&/
HiZZ 5,

@ BE~DEE

7 oAb EOBEINTEBERICL, XY ERAEEL LT T ATREMN
DD, BEIAKFIZ3~6ppm O 7 vk B EENTWDH L, BT v EIE
(F¥oOFERENR) NBLEID (WHO 2004), —iC, EEDOEFE 7
v FBIEITEEL KT O 7 bR ED 10 ppm L E D & (25 BT % (IPCS
1984), EPA 1%, BEXN 4 ppm L X EEDOF 7 v RIEICIEFE b0
L CTwWw?% (US EPA 1985a),

IPCS (2002) X, BB LB ~OAFFLELOMEIZOWVWTHRF L., L
ToXoITHEmDT TWVWD,
B7vRIEXTEFOY ZZ7ICHET LIV O OMETIZ., 7 v bW
BREEOABEKISHEROEEMHE LT TS, FEEVOA » KT
ITONTWFZE X, REIKR T 7 v {E IR E D 1.4 ppm BL ETIXH 7 v HBIE D
BIRENEHEDLD L ZHRE LTS (Xu et al. 1997, Choubisa et al.
1997), L2rL., £ 6 0ff%ETix, (a) ZBEERLT L AAEMIZE
ENTELT, BEHEOERIZESHWTEZEHI SN TS, (b) EEHE
LCHEKRZTIREZEBESNA TS, E W) “HOD0MBEARD D, Dt
HLHELERA Y ROWL OO T, BRWEROEENRKDEE %
KIEIWZ EE 2 AN H 5 & HEHl L TV 2898 (Liang et al. 1997, Ando
etal. 1998) NH L7, BEAOHMESRITEETHAH, LEn-T, &
BEAK 7 bR E N 1.4 ppm Z LA 5 Hill o & W A5 2R 93 il o 2 B
WCERT S EWVnS AR LHERTE 2y, 2O Tid, REBILEN
14 mg F/IRU EOBARICIZIBEO 7 v EEAEOHLN2IBENFED 51
L0, BEEN 3~14mg F/H O CTIXE 7 v RIEMREENEF L ik
MTHDHIO, Hkax REBRIFICHKRT 27 vbWOREBIE L F 7 v HBIiE
DY A7 LOMOERBNREARZMHET S 2 LT TE RV, BITICHET S
ot . (a) 7 oL OBIEHZHE CXHIMEEFTREINLTEY
(Kurttio et al. 1999, Liet al. 2001). (b) #ERIT—EM <. Bk
HLAICHMERERm A 72, (¢) 7 v b ORBIENHEE STV RN, &
WO ZODHABADTEDIL, MIRPRNETH D, 272 L., ka2 BB % i
L, REREOHEMZ WS LZHEOHFZE (Lietal. 2001) A3HE
—HOLNDH, TOWETIE, 7 vIEWIEEN 1.45 ppm UL EOBEIK %
BLUEZGEICEREREOY 27 BNEE DB ARSI, i ERE
(B KT 7 oAb WiEE 4.32 ppm (REEE 14.13 mg F/H) #) T
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DIHFAKE U 27 DEFHFICHETE >7- (B 227 =1.47, p=0.01), &
*47J<EP7 VAL IR E Y 1.45~2.19 ppm O #iH (REHE 6.54 mg F/H)

BT EEOMY A 2713 1.17 THY ., EREFESEHFOMET Y 27
msz%ot(kBg%ﬁﬁ%&L%ikbék\¢E&@4VFT
DRI ESSHEEMIZIRDO oD LtEZ LTS, T bbb, (a) #&
EBHE 14dmg F/IHTIZ.BE~OAEFLEO®E Y X7 L2225, (b)
T oAb OREBERENK 6 mg F/IHDOEE., B~ODAEXEDY 27 NG
FHLZEERBT DAY D D,

Q@ FDEIDEE
MEbKICEEFND 7 v bW EEFNO DN AFAME OBEBKRIZONTO N
OMDEZFLHNIENH 5, IARC 1% 1982 & & 1987 4RI Z 1L & D HF %8 % FF
L. FOBBNADOGEIE LTIEA+40Th s EHE L7 (IARC 1982,
IARC 1987),

F 7=, McDonagh &% 25 ® kT — 5’/**-2@7@/@52%75)%@%%71 26
D ¥ FFZE I owf&ﬁb ENAFEEBL KB T7 v RBELOMIC—EM
O LHEEMETIRO N oz HE LT d (McDonagh et al.
2000) .

inImﬁ(mw)@ K OEFT — X R ONEREY T — ¥ % fRAT
L. MUTERIMICB T D2ENDAMEOER IR EN 2 O TR, FE
MOBEBLPHITT vk PAE MR AERAESESL LITVWZRNVWE LT
W5, LU, IZEALEDEZEIECTIZTFTFRAEIZOWTOMAEIT> TE
b7, BREICET T — X IIMEIMIICRBEIAL TS E LTS,

B 7 AL DIEIRIC R IETHEERZBICET 2EFZHENI N D7
L., FTNLDORERNSE Y /Nﬂix T RMEGFEOREHEE L 7 vk
MANDBEFKEREDOBICHAZEKRIET RN ENRFRBINLTWVD

(IPCS 1984, IPCS 2002, US EPA 1985b. Janssen et al. 1988), £ 7-.
KEEEAOELTEBEINTZ X T VEMREREEREIKT 7 v FRRE OB
RICEHT DEFZH RO L E2a—TCThRKEOHKRBP I N TS (Whiting
et al. 2001),

Ortiz-Perez H %, AF¥ > a2 T7 v (3.0ppm) % ZFEEHKICEEEE L
TW5 160 AOBMHIZHOWT, 7 v FEREMEFRLE S VVICET D%
A9 & FE i Ltow%%i%ﬂ*@#%ﬁbf7/ﬁ Y AR i 374
BE27T NE . fRBHKIBREICMA TT7 v RIZ 1 FELL ERRERE L7 SR &R
133 NiZmBanlc, RP07 vy RBEENOHEE I NCBEEEREIT. SR
ﬁif 3.4~27.4 mg F/IH, KBEFEH T 2~13 mg F/IH L HEEINT=, &

B B CIXRIR R AR I bl L ClyE R o IR A L€ > (FSH) A R

Lﬁx (p<0.005) ., f et B, #EffT A N ATy, Ivn7 75
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ITHEBIZE o772 (p<0.005) . £/, A1t Bizxt+325 FSH OfE
AP ERIRFER R L TR, —FH, MTOEE (BTHRE., K 1iE
R ITIFEWTHNOBRERETHLERF IR o, FEH BT,
3~27 mg F/IHTO 7 v HBBEITEMAOMBICEELZEZDE LTS
(Ortiz-Perez et al. 2003) .

R DOBEFLE L, FHH R NS TT v ko8B IR T 5274
WSz ERELENNTWS, LrL, ZORBEIZE L TAFRERT
— ZIFEHICELENTWEEZD, ZOLI7AND 7 oAb g3 5K
ZMEEEMNICREMT 5 Z LiF T2y (US EPA 1985b., Janssen et al.
1988),

B 7 v{bMREOKEIKEEBRT H2HEO > Miko 512 A1
Eh (8~13 k) ZxZIC —HEMRIET 1IQ (MuEfth) 7 X M fTbh
2o E TR Hl (Wamiao) OEEIK D 7 v bW E T 2.47+0.79 (%4
FH 0.57~4.50 mg/mL) T, {KEEHE (Xinhuai) O8EIKD 7 v LY
)X 0.36+0.15 (#iPH 0.18~0.76 mg/mL) TH-o7=, T A b4
T A ROEER, TEFRE, FAROER /SR E R 7 bW gz
SNTELT, WEIKRME—D 7 v {LWIREIThH - 7=, Wamiao Hilk D
FELDORP T AL IEEIL 3.4711.95 (#iPH 0.90~12.50) mg/mL T,
Xinhuai i3 Ti% 1.1120.39 (&iPH 0.47~2.50) mg/mL Th o7, 1Q 7
A~ OFEFR ., Wamiao #ilk (FEBRFEH#EE) o7+ X6 0 I1Q (92.2 +£13.00)
% Xinhuai #lk (KEgEEHIEE) o+ &6 0 I1Q (100.41 + 13.21) & X
TIELS, Iy PET7EEZ IQ80 Kiii, N F~v—7 VAR A%Z 10%E L
THRED 10% BB IZT o F~v—27BE (BMCio) £ 2.32 ppm, 10%
wEIIT O TF v — 7 REEE TIRM (BMCLio) X 1.85 ppm TH
- 7= (Xiang et al. 2003),

2. EREEEAF O
| (1) EEMAAHERE International Agency for Researchon GCancer
(IARC) (1987)

1987 4E O FEAl Tit. IARC IZHCEH AR AR 7 v (k% . & ok
DHEBAEDFHRIZONTIE, 7 v HOBRELREBARE L OHBEIZ OV
T—EMHobsrERIELNTELT, EREMICHT IEED T — XX
+45TIERVWE LT, Zr—7 3 (B MZHTEHIEDAEICONTHET
TRWV) IZHHELTWD,

(2) FAONHO ERBRAMYEMREE
Additives (JECFA)
af A5 72 L
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(3) WHO BRI AKKEHA RS54 U RUEHXE (WHO 2004, WHO 2011)
WHO BWEEVKE A RT 4 FIRENEME LT 1984412 E ¥H2,1993
FEOFB2IMBEMEE L TCHERLZ 15 mg/lLEWIH A KT 4 U EEK
TV ENDH D L2 RBT AT GFELZNE LTS, ZOEE
BBZDHBEL, HFEDOT7 vRIEDOV AT 2EmD, BENILIZEHLS D &
B7vRIEZEEZIFTELTWVD, ZOMEF., KEK~ND 7 v RIEMO
HELEfE (%1 0.5~1.0 mg/L) (Murray 1986) XV & &V,
7/m%@IW%EXdﬂwwﬁrF?%V%&Ebkw\7yﬂﬁvﬁ>
BRICL S TEBEZXONLAHERLEZFM L T HRFICIX, YZEHIC X

5K®E@tﬁfﬁ<\m@%%ﬁ(mzﬁ\ﬁ%%ﬁh) ZH¥kT D7
AL OB L BET L ENARARTH D, EBEED 6 mg/HIZHET,
HbHOWIEEZZE O RGEICIE, EREX T T A R4 % 1.5 mg/L X
DHEWEBEICRET I IONRBEY THDLIELTWD, lEKFICEEND
KK T oAb W O ¥R FE D i  #idEk T, RIS Ko TiE L R AT RE e AL B B
MEzAWTHLTA RTIA VEEZZERTHAIERHE LD LIV WNE L
TW5,

(4) XERZHRET (US EPA) (1989)

Integrated Risk Information System (IRIS)

EPA/IRIS TiE, {bFME O iZ ., TDIIWCHY T 2R OSHHE (&
0 RfD) & L CTEMEIERDAMEDOFEHRZEMEL TWDLH, £, 9 —FH T,
BBV ONWT, BRAMESBECOWTOFHERERZMEL, LEIZIET
T, BABRBRICLD U A7V ToOFHREEMEL TnD,

@ # 0 RfD (US EPA/IRIS)

i 5t 5 2 H&Ea AHe3: (EER ZRHAE
¥ % (MF) (RfD)
(UF)
b7 v FAE (BER$E). NOAEL: 1 ppm 1b 1 6X102
ERX LD (2% fi: 0.06 mg/kg K mg/kg K
FEbLOEFENIC LD HEH/IB) #H/H
(Hodge 1950) LOAEL: 2 ppm

aHodge (1950) I X251 &b (12~145%) OEFHI, KELKH 7 v LI E 2~ 10 ppm THE
RERBRICBEOHBREELRH YV, 0.1~1.0 ppm TEEAR L, FELOMEKE 20ke, 1 HOK
KEIL BWrb07 vy{bHEE % 0.0l mg/kg AHE/A (US EPA1985a) & L. BEEIRENK
0.06 mg/kg R&E/H, » RMIMMBECOL POEZWHEN (X bRE) KBTL2EETHD

2EIME2BTII T vIELMEBED 1.56~2.0mg/L 127725 &, #HFFE L Z2WERREN
B D605 5 (National Research Council 1977)] & % 5., National Research
Council (1977) OV E 2 —{21X 1.5 mg/L ODEZO L OOFRE TR WIZD ., xR
R RSN E2RFEL T WHO R LIZEEEZEZ BN D,
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O, RHEEM/BIT 1 L L,

[EMAER T EPAD I A > ]

WHO 7 v FIE (BRRE) X, A AKAT SEE (A 8sm< bW
FT) X7 vAEHMICBRICBBEINDI L TR D, HOHET v HFIEIL,
BEOLAEIIHED 50%PNHEB L . BEEOLAITENKEA~BRAICER LN
23B < (USEPA1985a), /A 2R H>HOHET v FRIE (PEENDL EE)
NEENTEEZECTCHLINE I DIZOWVWTIEENR Y OERNH 5, EPA
X, TOXOREOET v FBIEIXFEENTIAFELECE RS, R EOE
BThsr b L (USEPA1985a), M DOH7 v BRIE & BEK D 7 v L) iR
EOBRIZOWTOEZMEITKRETE L Efi Sz (US EPA 1985a),
INBHIcESE, EREMEERLIHEOET v FIEO NOAEL X, &k
KEDOT7 b mEEL LTH 1.0 ppm THDH, FELDOKRES 20 kg, 1
HOMAKEZ 1OLE L, B0 7 vk ERE% 0.01 mg/kg &
#H/H (US EPA 1985a) &35 &, SKEKFZ vk 1 ppm © NOAEL
X, 0.06 mg/kg K&E/H & — T 5, T—#BEmEZHEER (&£8H) T
DHELNTWVEED, AEEREITI1IAE CTCHDL, 7 vRIEICRD
IZiE. 1 A4729 20mg/HLL ET 20407 vibWmEIL., 77725 0.28
mgkg RKE/BHNRNLETHD L INTE7 (US EPA 1985b), b hDF 7
v FEJED NOEL IR TH DN, 7 v L WIRTE O A E O E 1% 7] jE
ThD,

KETITHE AT O 7 oAb WIEEN 4 ppm (1 H 2LEK) THZ v HE
JEN K & 727 — 2T 72 (US EPA 1985a), 1A 70 kg @ K A 7Y 0.01 mg/
HOZ vtz oEE L, 8mg/HD 7 vtz e KN HEE (7
AL E 4 ppm, 1 H 2 LK) 572 51%, 2T 0.12 mg/kg K/
HOEBIEERD, Len->T, 7 v 0.12 mg/kg (KHE/H O &1L,
LWy RARA Y NCBITHA2EEBRBRETH D,

@ HMNAME
PR 72 L

(5) EX5@E4E (2003)

EPEICBTO2KEEEDORE LOBEOFHMOMEIZIL FTO LB T
H 5,

Ty RIF.MAETLREEZLNLTWAEN, 4T L HMBERBLII RS
TVl /I REBEFHOLFEERELHFESINL T2V, BOEBRICE D
AMHEBFEEORIICIEL mgkg/ HOERMBR ML ETH D E I N TWVD
(Janssen et al. 1988) .

B2 < OEFIE OIL, KR E2 mg/LEL E T RO T B5 20 R 2 R
W EBICBWTHBINDD ZEAHREINTEY, ZOEHAEF LR L
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HH0.5 mg/LUL FORENMETHDL EE N TS, LrL, 0.9~1.2
mg/LOFHH OB O 7 v BRE L, BEOBIREA212~46% D & k
IZHRAEASELIZEEMEINTND, LV EIEEOHEIKEE CIX., B~
D7 v FRLEDBDOOLN, BEONHEEELLLLASEZ T Z ERMEIN
TV, IEDOWL OO 51%1.4 mg/LLL ETHE~D 7 v FEILED
WAEMMECHEITY A7 BNEMT 25 LI TWDHR, W OB S O)
BEAKEA, FICBEHODO 7 v ZOEBREBOHR N F R EIZHOWT, RiEE
HERFE-STWNDHELTWND, RAMWIZIZI4mg/HEL LD 7 v FEIE T
AN FE~OFEZERNDHY ., K6 mg/HUL Lok 7 v FEIE TIX
FEZEDOV A NI ELZ 2R T5MANRBOLND &R
L TWw3% (IPCS 2002) ,

KENRAMEICE LTI, BIMERICBWTRENREN AL RTF— %
1X72 < (IPCS 2002) . IARCIZEWTH bt h~DOENBAMEICELAR R
MEITRU¥ =262 0 LTS (IARC1987) . £72. WL O D& F
PICET 2EFRHETIT, F U VIEBEHRSCEOMOERERT L7 vHEOE
BIZBE LT s BEdEd STy (IPCS 2002)

EREICBWTE, BERERETHOB A LBAITIED 0.8 mg/L %k
Tl enHEHLEBELLNLD,

F44 WHOZIZE BT vEDTDIAICK DY R Y

i NOAEL ATt FE AR K P A il
(mg/kg {KE/H) (mg/kg R E/H)
WHO/DWGL & SR O A R 72 ] T — — A RKTA
5 4 B “fE 1.5
(2011) mg/L
EPA/IRIS &R BT D B 1 ppm 1 0.06 mg/kg
(1989) (Hodge 1950) (0.06 RHE/H
mg/kg &
H/H)
J= A 57 B A JE S BE R S O KA Y 72 H — — 0.8 mg/L
VISV
(2003)
3. BERKR

W21 E O KERFHICE T 5 7 v ZOBRHIRG (FR45) o F# N H
SICBTOREMEAITHAD E, FAKIZEBWTIE, KBEEKEEAEM (0.8
mg/L) ®100% % B 2 7= SN 12T o 7228, 13 & A ER20%LL T
(4,726/5,229) Th o7, o, HARIZBWTIE, FKIZI90%HE 1 ~100%
LF28EfTd o728, 13 AEDN20%LLF (5,033/5,5607) T - 7=,

35



F 45 KEKTORHERKE (BFRKEHS 2009)

AL EE A RS B BB A &

fz 10% | 20% | 30% |40% |50% |60% | 70% |80% %)?g 100

p e | 10% | Hl | e | e |l | e | e el | ] o

o | KU |Gy e [BAF | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | o0y |

% il ﬁ“ S RS S O RS S RS RS e % .

2 ~ |~~~ ~|~|~ |~~~ |os1

Gl 0.08 | 0.16 | 0.24 | 0.32 | 0.40 | 0.48 | 0.56 | 0.64 | 0.72 | 0.80 | ~

mg/L |mg/L |mg/L |mg/L |mg/L |mg/L|mg/L |mg/L |mg/L |mg/L |mg/L
@fk  |5,229)3,565|1,161) 281| 99| 50/ 28] 12| 12 6 3] 12
itk 1,041 711] 243] 53 9 8 3 5 3 0 2 4

AN ]

e 278/ 159 82| 20 8 5 2 2 0 0 0 1
i ok 13,080/2,074] 680 172| 77| 30| 23 5 7 6 0 6
of | 824] 620/ 153] 35 5 7 0 2 0 1 1
@fk  |5,507/3,527|1,506| 259| 108| 43| 29| 15 7 5 8 0
#itk [1,012] 689 267 24| 12 6 6 2 3 1 2 0

T A

X b 276/ 167 83| 13 4 6 3 0 0 0 0 0
ok |2,924/1,826] 765 183| 80| 27| 18] 13 4 4 4 0
 Offh |1,285) 836] 391 38| 12 4 2 0 0 0 2 0

(EFR 21 EEHAE)

I. BREREZEFM
TyRIIMATXTRLEEZLNTWVDEIN, LT LHHMBERZBIVIIRINTE
59, —HERNIMLEELRESNL TR, SEIKTORKEED 7 v FE I
MEDOFHIENHDZEDRMOENTWVEN, HOTF A NVEICHERE L
Gz, BREZ5 &/ T ENDHD, T, B7 v RESRCEIT~OREL
WMEINTWD, EREMTIE, 7 v BOAETHE - HEAEBFBESCHRE R~ DR
HbRINTEY, ZOLIREEEZEICETL2EFZMELITOAL T VD,
REK D 7 oAb DR N AMEIZE T 2SR ITORTWDS N, B B
DFENAMEZEZRTAEIII AR+ THY , EBREMICB T BN AMEOFER S
HONTIEARW, JARCIT B 7 kot MIxtT 2B AEIC OV T,
B TERW (Fr—73) L LTW5, BBEmEEICHOSWTIE., 7 v N
FLIE B M &2 W 72 e R B R BR TIE B O RN E STV D08,
invivo ik © DNA #HERBRITEME & W, BRES T, ARicE - T
FrEEE E R D BEEEIEIRWEE I BN D,

UEDZ &, 7ZyvHRIZOWTITIERENABEMICET S TDI #2HHT
HZ ENEYITH D EHML T,

— W ANDIRBE 7 v F~OROBEICKDEEELEIZOWNTIE, 4A5H - 5

LB MBER~ORBE F~ORBE OB OVTHALA TS,
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HAEZBICOWTIE, BREIKF O 7 v R EEREFEICHA ZBEFKR 20
TENTBEINTWD, MR ~OEBIZONTIE, AXF v alBIT &S
MENRESNTWDS, 7 vFE (3.0ppm) 5K AZBHA L TW5 160
ANDBMWELET 57012, 7 v BOERELZZ T 5 EEERN (3.4~27.4
mg/H . KE% 50 kg & »72 3 & 0.06~0.54 mg/kg K&E/H) & L4
R 22T WIRIEERE (2~13 mg/H) IO 070, EgER & IR E
DBRBEERICERT H2H R bo7, B TICHT2HFMHBEISGENETRD N
o=, BRBHEICBOWTEILE L ~DOEENED LT,

MREARSNDEEIZOWNTIE, 8~13 D 512 ADOF+E L E2R4 2L TiTh
NI EOMIE T, BREIKT O 7 v AL EE RN 2.47 ppm O /& FE Hi R
DFEHITT7 bW EHREEN 0.36 ppm DOKEEHELO X b Ik L T
IQ "AEICKLS, Iy bA 7% IQ80 Kiii, X T ~—T L AR A%
10% & L 728 BMCio i 2.32 ppm. BMCLyo % 1.85 ppm ToH » 7= & 4
EhTwb,

B~SOEBIZONTIE, PEICBT D2EFMEICESEZT, 7 v FROKREI
mN 14mg/HU E (REZ 50kg & A7 9 &L 0.28mg/kg (RE/H) D% A,
BER~AOAEFEREOBREY A7 PHATHY, 7 v FOREBIED 6 mg/H
(KE% 50kg & A7 7 L 0.12mg/kg KE/H) OHA. BE~OEEDY
ATMWEEDLIENREBEIND EINTWVD,

HANDEBIZONWTIEEZL OMENITORL TS, 209 LHETITHI
REBEARFAETIZ. 7 vikWE 1 meg/L EHTHEBIKOEE . AEXTL
HEHD 46% CTHDO 7 v RIENBHEINTZZ ENRMRE SN TWVDER, ARE
DFMIIARAHATHY, 2. BN DO 7 bW OEEREITIH S > TiE 2
Sz, —hH, KETD 12~14 D1 EH 5,800 ANEXfRELIZEFHFHAET
. BB KT O 7 bR 2~10 ppm THER # H B HBRE O H &K EH
NdHYV, 0.1~1.0 ppm TIEEEDL RNz, ZTOREIZE ST, ZED
BB E 1.0 ppm 6, FELDOKRE 20kg, 1 HOKE 1L &3
LHEWEIAMN S DT v FBEREIL, 0.05 mg/kg AE/H &5, ZOfEIX,
B KEROLNLEHENTZH DO TH D2, o &5 5 o8& 2B H
ThrI b, KVEEMAIZSL-fEE LT NOAEL Il L7z, E£7=.
COMEITEZEOBWVEMENRLE LELDOTHY  AEEBREEZEAT D
e, ZOEETDL EARTIENTEDEEZILND,

bEXv, 7v3F®D TDI % 0.05 mg/kg iKE/H L% E L7,

TDI 0.05 mg/kg fA®E/H (7 v% & L T)

(TDI 5% iEAR L) KE D 12~14 5% & 5 & LI E a5
(& HE ) =
EX ¥ 2379 K IT X % 1 HR
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(NOAEL &% MR pr &) BEAR o H B
(NOAEL) 0.05 mg/kg A HE/H

<HEZ>

7y EROKEEEMBO LR TH DIEE 0.8 mg/L O K ZKE 50kg D AN 1
HY720 2LERLEZHAIC. 1 HE 72D KRE 1kg OEEIEIL, 0.032 mg/kg
KE/HEEZ2ZbN5, ZOfEiX, TDI0.05mg/kg KE/H DK 345D 2 Th
50
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* 46 BAERIZTEH T 5 NOAEL &

5| B - ik Bk Fil T2 KRR A b NOAEL | LOAEL | j %
R - M - (mg Fikg (KEIH) | pr8 | g
) W BT HE #H/A) #H/A)
fia. |~ R 8 i [ 5-ALAD } O GSH L 2.25 7
Swiss oK & 5- N~ F, ROS b o
Vi3 SO EH g E Y,
5 B gt SOD & M o 1K N
T. TBARS L <1 D A
k5 (2.25)
b |~ % 6 7> A M KEEH & &B CHEHE | 0.7 3.4 7
B6C3F1 fRK 5 ORI (- 3.4-, M s
i e 6.8-) DT v HRIE
8~12 (6.8-) N
< E g Al (13.5-) AN
B, TR, REEL . D
i D> O i B Rk
Ak S e mO(
20.3-. M : 40.5)
e |7y Hh 30 HH TENBEOT R K — 2.3 7
Wistar ROK # 5- A (2.3)
i3 it7
8 )
AN
fid|Z7vh 6 7> A it fRH o KAE (0.7) M| 0.2 0.7 7
F344 KK # 5 H CHE (2.3) AHE Jns
i Mg, JRE ok
10 SiE . 2. ., 7 LU
g—3 2 (6.8) AN
fie |7H¥F 6 7> A [ oI Bk OB B o 4.5 7
TIE RO s ATPase (F b VU o A& s
i3 EOA U v L) IEMEN
10 17% 84> . ATPase (= )
7 Xy ) JE 5
37% BN | 1 i H g v
RAT7 72— EW
TNHYRRAT 7 H
—EBoEENENE
n 27% & 34% & T
(M. 4.5)
fif. | 14 X 6 2> A M F A OF RO FEK 0.32 7
v— 7L oK & 5- R (0.32)
e l(%on
2 N
AN
g | 74 6 7> A M EHEOFTELE L OE 2 7
ZryRUL— | ROgS 2O FE KR (2)
2 1t 7
i by
8 AN
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T =7 REEE R
I Bk o & He B | i 4
FoarvFY— 1k
RNa ) FaRTua
VAL o BE L miE P
DT INVEEE YT Y
a2 7Y
OV O HE M & OV
BEHBREDa T -7
vHEor Faexs S
ol s RE (4.5)

By HE - R fl =Y RARA b NQAEL L%AEL T
. M . mg mg
CUR7/E kit H/H) H/H)
18 ~ U A 2 4 [H] WO R (M | M 1.7 |49 | 7y
B6C3F1 fRK ¢ 5 4.9-, I : 5.7-) M : 1.9 | M 5.7 o
B
70~100 Y
AN
7 v b 250 H B O A K AL O #0 il 1.1 7
e A ROK $¢ 5- (1.1-)
5 )
AN
18 7 v b 18 7~ H [ K& @ 58 DK F 0.1 7
SD RK ¢ 5- (0.1-)
e t#
64~ 66
14 7 vk 2 - ] HEEKAFHN G AE|0.8 2.5 7
F344/N RK % 5 DA (K, 2.57)
70~ 100 Y
AN
7 v b 99 i fH T J AV 3 o 1.8 7
SD IR 5 pic B L G0 o oD filk BT K tF
i OB R, = A
70 BOWHRAE, BT )
oA (1.8-) AN
18 AV 12 7 A [ IR SRR 1= N S 1] 4.5 v
T %}:Dj&’g‘ £;}_<\ U \//\oﬂ‘z\ IﬁL/J‘*}i\ ,ﬂ:_}_
it BOER | AF TPER . AF MR A
5 Ko, ~ES e N
fE Db (4.5) N
18 A 16~26 2 A |#@iEH T L~z 4.5 7
TE & 05 fifi R 2 JE O 7 B 7n 1Y tF
i3 . KEhAk o A KA,
3~5 + ZHE G &R ERIR KU
DRI, B D = YA

40




K| B - Bk il T RRA v b NO(AEL LO(AEL i %
B # B #H/H) #H/H)
fa, | v A 30 H [#] JI o g F5 CA3 i X 2.0 7
Swiss oK &= 5 CA4 Xk & OVHE R Jus
i3 EIRAEEE SN ORI
5 . (2.0-) kY
I O NI [ 4
(4.0-)
b, | 7w b 6 A M fit 0 X} & & © B b 0.2 7
Wistar oK &% 5 (0.2-) Jns
Vi3 ii #1 &% & SOD .
7 GSH-Px. CAT O %X F ~Y
P VK ' o R A
TBARS D) . 0
FRER o FA R R B A
i (1.1-)
fie | 7 v b 30 H [# Bk b 5 | BEE O B A= 1.1 7
Wistar I 2 D7 v FERE (1.1-) Jns
T He B 19 0] 8 3B B o =]
15~18 BSOS D WA (2.3) KU
AN
Md |7 b 10. 34 fA] i 7> 73 14 4 ik o 4 {b 0.7 7
Wistar oK ¥ 5 (0.7) It
IRE Y WS IR R . Rk,
9~15 HEE) RE & VKT )
B E A (2.3) A
e | 7 v b 15 ¥ [ i % B 5 B g (paw 1.7 7
SD oK &% 5 withdrawal v
i3 threshold ) @ B 4 f
10 (1.7-) N
AN
ot | 7 v b 7 H M > nAChR ® a7 ¥ 0.7 7
Wistar e 7=y b oRE D o
st fe (0.7)
16 > nAChR @ a4 ¥ ~U
7 2=y bowEb %
(2.3)
foa. | v A 10 3# [#] T fMilaDFR53HEHD 9.0 13.5 7
C57BL/6N g AR D B | BN, B M RE TS M o K v
i3 T (13.5)
10 N
AN

41




%5 EE /R A B T RARA b NO(AEL LO(AEL it #%
koL M . mg mg
) W) B RE H/H) H/H)
%b.| 7> b 2~3 1 [#] A VR & TR 0.7 7
5 AR OEE |V AREoY A4 X0 v
oK &M R SR E o
E&H . OVA EH oy N
BT TO6RE A
IS E M, MBP 2%t
T2 1gG FrikiEMED
5 (0.7)
e | 7w b 28 H # U »oNER, HER, 4FH 9.0 7
Wistar Bo®ks R, IgG. Mg ha %k v
T DWW (9.0)
8 kU
7 A
fd. | UY X 920 A M U v oR e o B8 E K 4.5 7
T ) roks T, EME o X R "
i3 7 AR Ol X
4 50 %X 0PAKE R kU
Dl (4.5) Y L
Aa | vTA 30 H Fif B o0 Jp PR AR ik - Y 4.5 7
Swiss »oEs 724 (4.5-)
40 kU
lyAUN
b | v R 30 HfH B8O, 1o 4.5 7
Swiss BOos EEhRE . K AT RE tF
T . ZHEEOIKT
20 (4.5) N
7 A
e | vUR 8 3t [ WyroEBME, £F |34 6.8 7
Kunming N = FOMFEROBEOT Jn.
e A2 A2ATFrLOKT.,
20 o 2 E o 8 N
(6.8-) AN
WO T R
> G1/GO 1 o % & |
S ¥l osAE (13.5-)
Ed | ~wT R = A iz FEIRESWE | 6.8 7 v
Webster R & 5 K OV IR B W (K T 5
i WL, fe7r
8 kU
lyAUN
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x5 W FE - Bk il = FARA b NO(AEL LO(AEL i &
) Wy BT HE H/H) H/H)

e | 7wk 29 H TR ORISR 9 7
Wistar TR O RS | . BTN R OV B Jns
1k D FH X E & O, 1
6 BHOTF XN ZAT R N

YUoUb RO A A
5,3-B-HSD, 17p-HSD
AL DR TR R A
vy RO X T —
PR VA F o F
— IR K
A 8 SR N - SN
Ly b oEE O
ik o EF | FEHE
D AN T E D W |
¥ A o fnak (9)

AL | Ty b 30 H i oE# R, AFE 4.5 7
Charles xn&ks EOXI bz R 7T v
foster R OIS T (4.5) f
P2 kU
10 AN

g | 7w b 8 i Rt ks + o SOD 7E M, i 2.25 7
Wistar oK ¥ 5 #HE D& . TBARS s
e L RALAEED LR f
6 (2.25) ~U

lyAWN

Ah. | 7 b 6 7 A R N SN R 0.05 7
Wistar oK ¥ 5 BT SR O B 0D v
i K+ o E #) M & N
10 BE DA T . — WK B A N

Bl ROKS REAME R, K AN
F MM % o KT
(0.05)

A . 7 vk Eﬁfﬁ E"Zﬁéﬁﬁ L (FO\ F1) 3.9 5.6 7
CD (Fo,F,F») EFE o F oD o
2 oK 5 (F,: 5.6)

48 kU
LAV

i3 17> b =R fiti ¥ %t = & o A 0.2 7
Wistar (Fo,Fl,Fz) (Fz : 02') ’ﬂ:'j‘
Viia K & 5 i ¥ #%& + SOD .

7 GSH-Px, CAT O & F KU
VRO N - RARS s AR NN AN

TBARS @ 5. )
PR OB E: R R
=4 (F,: 1.1-)
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E5| BwE - A B T FAA > b NO(AEL LO(AEL i %
o, mg mg
CUR7/E kit H/H) H/H)
k.| 7w b MEIR 0~20 H | OREKICAHEFE | 11.3 7
CD i B L Jns
i3 e
33~35 r D
AN
AL | Z v b EIRO~21 H | TFRAEAM T AT 0 0.1 7
Wistar i A4 RERDO@EDIT & o
1k K &% 5 L E B PR E o 3R
32~34 (0.1-) ~U
7AW
4 7 v bk VEMR A B ~ W | ZRATEI OB (HE 1.1 7
m. Wistar % 9 H 1.1-) Jn.
i/ KK & 5 FoE L GUIE AT A
ME 4 DT, M 4 MmEIZE 2 (2.3) ~ D
pC A
$£n. | 7w b EWRAT 10 W | BN (R84 - 3.4) | IR ) 7
SD M. ERWIM | B8y B8R L W o
I R TN L o 3.4
6 W EROK & 5 U
(7AW
Fo. | T7v bk %A 0~21 H |LDH Mo EH KO 3.4 7
Wistar ~He9 12 | SDH 7% M . ATPase it
1k K& G- M5 E LRl
6 EFEFEOKT KO R ~U
BT O M () o
Y . 3.4)
£ p. | 7w b MR 6~15 H | (Rl (R CUNIESY U7/ B I
CD oK & 5- ¥ : 12.3) w o 12.3 o
i3 8.3
26 U )] )
L/
12.3 7
£ q | UYF MENE 6~19 H | (REHE MG (RE8E) CUNINSS L7/ B I
New ROK # 5- ¥ : 13.2) 7/ 13.2 o
Zealand 8.2
White J5 o) N
i3 L7/
26 13.2 7
o | UHF 30 H et SR RN T e 9 7
Oryctolagus | #% 0 #% 5 EEIME, ZERROEKT Jn,
cuniculus (9-)
1 ~ D
5 AN
Eh|ED PR ERA | Bk & (0.1-) 0.05[E] | 0.1[E] 7w
KEANTFE
3 =7
5,800 A
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W mAMEEERR, 12 BEFEELOCRNAERR., % REEERR. M REMERR.
A Al - BABERR, BB b~
[E] : US EPA
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AFEMECTCHERALEBBIZDODWTIERIZE S - 1=

ALAD 7 X VT U BRI K EE R
ATSDR KEGEME - FEWBEE

BMCio 10% Bt T AN TFv— 7 RE
BMCLj1o 10%BIZxt T A6 _ v F~— 7 RE(GE T RM
CAT hHT—F

CHO i ja T v A =— AN AKX — P 5L SR Y
EPA KE R R ET

FSH Ry IR e N e S

F344 7 v &+  Fischer 344 7 v b

GSH TIVETF I

GSH-Px TNETFF Nt F X —F
HF 7 v AibKFE

HSD [ = S 2= B N2l = =/ Bl o4
IARC ] B 23 A BIF 2T 7% B

IgG g s a 7Y v G

IPCS [ B AL =) 2 A

IRIS MEUAZERY AT A

LDH LR K 35 I

LDso Y 5 Bt &

LOAEL i/ EE MR E

MBP ST Y UMY R

nAChR —aF T ETF LY U FIR
NCAM o R N A B2 A 4y 1

NOAEL i 75 M &

NTP KEEFEHE T2 7T A

OVA FRT VT I

RfD Z W&

ROS 5 M 8 56 f

SCE T ik G €8 3 fR A2

SD Sprague Dawley

SDH N P K 3 SR

SOD A —=R—=FF T R ALHX—F
TBARS F AN — VBRSNS

TDI i 2% — H & &
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