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(11) FE L F

T RSEIK ISR B L2 E O B8 R B T
miSERE ()

. HEREEMEOBE
1. WENERIEE (FLREE 20037)
£ B DiElbR®
CAS NO. . 56-23-5
SFX ¢ Col,
SFE - : 154

2. WER{EMER (F4EY 20037)
WENER - SENETER05H5. EEOEE

B = (°C) =23
# | (°c) : 76.5
HE (K=1) : 1.59

KADBREIE - BHIZL OK~ORB|E : 0.1 g/100mL. 20°C)
KA 5 7 —IL3ERBRE (log Pow) : 2.64
REE (kPa (20°C)) - 12,2

3. X=5H% (F4£35EE 2003%)
7;»7}1:1:—#%’:/%5 (Zar 1, 20V 12%504%) OR#L L'C{Emé:h,é:&
AEL, FOMIT, Ty o ABECEEOBER. EAF, RRAORHE LTLFERS
nd, (LKEHEBRAER)
QEF, ) ABIEOBE. BEBRA v FH, RRSUHE. BEES

4. BITRHE (F£358% 2003
(1) ZRORHESE
KEHAENE (mg/L) : 0.002
BEELAEE (mg/L) : 0.002

' S EREEMERLMEA—F (CSCEE 0024),



(1) e

TOMEE : EAREEORERVCHEOEE 0.0002 mg/L
FWRSMER (EREBTEEE  Spon

(2) FNEFOKEEEBETTHA FZ1 1E
WHO (mg/L) : 0.004 (% 3 iR)
EU (meg/L) : 2L
US EPA (mg/L} : 0.005 (Maximum Contaminant Level)

0. SH%ICRT 28048
1 BRBERURS

(1) RIX. 2%

HOSD Sy MBI 5miEkRE 1, 000ppm O 2 BRIRARS., RU 179mg/ke FED
BORE®, FR. TR, M. BN LR, SARCER~OASHEI-RBL S
%. TORE. WARZTE, Tmax AHEHLSDEET 30 5. ISRFAGTIE 240 HTH
U\ﬁnﬁéﬁm,ﬁmkﬁﬁﬁﬁurwﬁuW~ﬁNﬁWQxﬁﬁﬂﬁﬁumﬁﬁ%
Sfe, o, Onax ERARETIE. BEEGIA 1, 506ue/a. Bt 28ue/e. BWAS 25ug/e.
FiAS 24pg/g. E DI 13~20pg/s, EORE CIXEMMBMA 246pg/g. FHMMHE 58pg/s.
A% 15pg/a, BRA 14pg/s. TOMM T~12ug/g TH>1= (Sanzgiri et al. 1997 %),

F344/Cr1BR 5w k. B‘GCSF, TR, DYTPUNLARR—IZHT5 20ppm. 4 BERIDERA
FB. K. M. R, BR. B 2R EEA0OSTERLRBN DD, TORE,
RERTEEICSHZERBICH T IMECEREERL. 5y FTIE. BHEG ) TR )
BR. TYRTIk, R ) EBES ) BR. AL STk, R ) EHSEE ) Mol
TdH o7 (Benson et al. 2001%),

WHO EHC TlE. MEEREL. BHOL FOBLEERUERSE, SERICRREND,
T, RRShEMELRRG. BHICERTAEANRSHS LBESATS WHO EHC
19994),

*REFOBREEOHNHARE EhizME EECS EHREOREREEEL/MEATERSAE.) .



(11) st ¥

(2) 3, Hi

gL LS b OL P-450 BEE (EIZCYP2ED) (SLYEHEST. REHO U S
AOAFLTSHALERENE, TOSCHLR, ESIBIEEShTREREDSS 1)
HROAFASR—FHLSOHLEREL. & 5IShRF Y ERRT B, RRFUIE. K
ERELToBIERREER LBESNED. TEFTNLEFAALRTA Y EDRR
CEYBBEND, BEMEHETCE. S 00MLAL S 00ALRLOBEAED 5
| (WHO EHC 1999*, McGregor & Lang 1996%),

EXSTEORERA CEEOBRILL, MELRRORSIERBEARE, Bz L) s
OOAFLA—FHLSUHAZEMLTED 5, MELREE ZORMMIEEISFEH
S A, DEARRURBISHERSAS WHO EHC 1999%),

F344/CriBR S+ b, B6C3F, TR, 1) T rNLRZ—ITH T HRIBILRED 20ppm, 4
BEOBARBORRTIE, RE5HD 48 BRIRETIC, Sy TR, FRhNS 82, 9%,
REDHS 7. 96%. WM D 1.01%, THRTIL, FEEHMD 73, 6%, BEHM D 22. 1%,
R D 0. 72%, NARE—Tlk. FERMHHD 65, 2%, HESMD 14.8%, Rehm D 8. 2%,
Bt Shfz (Benson et al. 2001%), '

EHIBELTIE, BEiCAGNE LD GEREOMIEERFADENPHFELCHEDS
TELBRIT COYPEI THD. BRERBORELN S, £ BV TIHE YBLMmELREL
RJLCIE. OYP3A B U D < a0 CYPAS0 (CYP2BI,~282) AP iE MBI HE L TLY
DEREMAH D, CODH, BREN, BEPHFITREEREPHERIZREE L 7= CYP2E]
REOBAES. ERERBCSTIORERRORMEBIUEZRLI L LI EHFE
Ehd (Zangar et al. 2000%, Gruebele et al. 1996'%)

2. Er~DOER

(1) aExeE |

4~8 il (90~180 mg/Kg ) DHEEREORE CHRTORKERNRE1\ 2HD
Br®5, £, FHTI al. BAT 3 1l &> SRR CRAROEIENH S il
KODOEMRH D, BBRIIMIBLRRIC L SHFBAORELRDH S ‘(ATSDR 20054, WHO EHC
1999%), ' ‘ |

3~5nL (710~110 mg/ke HhE) DEEILRFOEERALSHROERICHER ST EL,



(1) EiE LT

SOERETEHISDBROANCHEEOBRKBBENSRH SN TLVS, 30~40nl (680~910
mg/kg HE) LEOROERTIE, EH, HER, BEAFELD. ShoOEEE., HiE
EDRRICEHIEENEEE - EFRBER~OMBENGEEE LTELHEEZILNT
-L\%S (ATSDR 2003%),

(2) ZOtnzE |
ML HRED DO THBAE LTEASNEC LS HY ., MEEREORAE-HED
FRTIHERM THERENE L5, PRESOMSIN. BARS CIE 20~125 pon T
| ES. ER. SHEAEOoTER, SORBTIES0L (8 114ne/ke HE) BLETHE.
HEL, BONTH, WE, BELD>LERSES 5 LBESN TN, —RIZ, EHM
DEEILY ChOOBENSIXEHRT L SR TS (ATSR 20039 ,

SRS DB LM BRI & B HAANDEB LA B EENTHEITHI T B,
I EiRR L MEREFIRCEE ST A BERIF/B SR TIVELY (ATSIR 20084,

(3) JEHITR (LA _
ZHOEEHRT., RELRRFBEESALORARBERABAS5h TS (IARC

1999%), ChoDBRF. TRATEERBCRELRRERZEZT FERLOTHY ., I

BILIRFEORSAADEASEREIET L LIXTERLY (HO EHC 1999%),

FhTE Y UREICHT MR EINET BLODBRERTICE TS SOOFELTTH
NTHY. MEEHRORD L OBESTRI NI, HHVISHELRLOTRAN o
(IARC 1999%), L THHMEDERI=HT AMBADFRATY K- 5—X - 3> b0
—LRRRTIE, MiAtA & ML RRRBOMELRD Shim ot (Bondetal. 1986%,
FLT, MELRELEBEY 2/ MEAME (Linet et al. 1987%), RO ERBHIE
(Heinemann et al. 1894%"), FLAYA, (Cantor et al. 1995"), ERAREE (Holly et al.
19962) & DEAR AT 4 DDERHBHETIESEE TR ERRILB S NG, 7= (IARC
1999%) ,



(11) IS {E

3. BRME~OEE
MIBERFOETTHENOEHBEFTRTHY . ChoOFHICRNTHREFNEENHD
(Mchegor & Lang 1996%),

(1) SESHEER ,

Z v OO LD, fE (14 ARBER) 1&. Smyth & (Smythetal. 1970%) =& Y 1. TTml/ke
%E(iEﬁﬁZﬁﬂmﬁ@ﬁE\%ﬁ\ﬁm.%ﬁ$%LKWMWB(meyﬂm.
1986%") (=&Y 10,054 mg/kg {AE (Crl:CD S bik, HEE : O—2F ML) LESh
TWb, o

(2) EH=HHER

1) Sv b (9 BERY 12380, BEEORS)

DS b (R, HBESME) (0EHBMELESE 0. 20, 80, 160me/ke hE/H. &
B.a—2FM0) ©9HRM 6 BRSRIC2ZAKAEHICIARS) BHEDRSSR
BEf>f. 20 ne/ke BE/HLLEOBTHENE (SO, ALT. 00T S0 mARED
RURBEMGFEMNEIL) AR S5hiz, (Bruckner et al. 1986'9),

DSy b (i SBIS-1600) (<5 BMmELRE (1. 10. 33ng/ke E/B. T~
SAAL) O 1288 GA5 B) BHENRSRRET 1, 33 me/ke HWE/BBRTH
Z1E (SDH, ALT, 0CT SO MARREOEME UHEASBSMEL) 45326 bht-, 10ng/ke
HRE/BHETIL. SDH, APT OEMAEH Hh, HREAGPMELICE LT, FEICEL
$§¢®Eﬁ§ﬁﬁ%w6htﬁ~ﬁﬁ@ﬁﬁﬁ%@ﬁiﬁ%kﬁ%b%h##bto
Ff. I mg/kg G B/ BB TIIEFT LIRS Shish o 7= (Bruckner et al. 1986'%),

2) THR (14 AERU 90 B, ®EEOQRS)
CD-1 %R (HEHE, #BE20 ML) (CHHHmELRE (625, 1,250, 2,500 ma/kg &
B/B., B a—2A () © 14 AREFEORSEBET o, 625 mg/ke hE/
U EOBTHEN (WFBROBN. RESEORN, FEESFHEL) ARBH5
htz, Fiz, 12, 120, 540, 1,200 mg/ke HE/BD 90 AMESEOBSISHLT, 12
me/ke KB/ AL E OB TRBONFSEAED Sht- Hayes et al. 19869),



(1) B L7

3) THR (14 BRI, BEEOHES) |

BEC3F, T X (M. & 8IL) I=d4 HIHEIERE (50, 100, 500, 1,000 me/ke 5
E/B. B a—2F ) © 14 BMEHROESHEBRET o7z 100 mg/kg KE/
BUEDOHT T MBKFEOREOREREOETAEH LN, 100 mg/ke AE/HE
TiX [gM N{AEDF L. 500 me/ke FE/ B E TIELRETO CD4CD8 MK OB MR UHE
SLEROBLBRO NI, E£1-, 50 mg/kg FE/ AR TIIMBERFZOBMMNEZDHLH
f- (Guo et al. 2000'%), |

4) ¥R (90 . REEORS)

-1 %R (RfHE. & 120 [CHHHMELRE O, 1.2, 12, 120me/ke KB/
B. B : o—>F 1 NEIL 1%polysorbate 60 KEER®K) D90 A A5 A) 3&H
BOBERHBET oz, BRICO—2F M NEFAVERTIE, 12 BT 120 ng/ke &
/AW THSE (AT, AST. LDH omERFEOBEM) HBHONT. EIBFEIC 1%
polysorbate60 KBEEHE ALV BB TIE. 120 mg/ke HE/ERTHFSME (ALT. AST,
LDH O iEBER DM A RBH Shiz. FEOERRUHEMNES ((FEL) (&, 120 mg/ke
HEB/ABRTHEICKENof, FFlRaOEL (&, BHEES . BEcI—v
FAWZERDEBTE 12, 120 me/kg RE/BE. —A. BRIT 1%polysorbate60 K
AEERANETIE 120 ng/ke FE/BETEOONA . O—VF M LEBRELTE
AL =458 Cld.polysorbate 60 % & & FAL =B HE~ T NOAEL A% 1 HT{ELN 1. 2 me/ke

 KE/ATH-L: (polysorbate BB (L 12 me/ke $hE/H) (Condie et al. 1986'),

(3) BHBHRR
P LR RO R3S 5 ERE OSHRRITEH TOHEL,
1) Sv b (245MH., BERS)
Sy b (M. &8 1805, RECTH, BREM) (CMELER (GIEREE O, 80,
200 me/kg (B FIRTH 10~18 me/ke HE/AISATS)) O 2 ERIEMESHBET o1,
FSYRT S F—HE0T LR T O—LEIC & > TRENSFRAOHE. REOREIC
E>TRENBBRAOBEERD SN oT, 1L, CORBTILERO TS
BERUREEONREFOA TR 2T, Eh. 21 » AHOEEEES5EBTSH
| 7= (Alumot et al. 1976‘2).,



(1) LT

(4) RSB

ERHYPONELRE~OIMUSEEZORE TIRARK L HER2NEE (BESH)
MEL TS (ATSDR 20054, T, #5v FET T/ ALES—LTHBEL, %
D%, BIZ1E, 10 EMIChi=Y ., 289 mg/kg FE/B (EBMIZHL 1, 600 mg/ke
HE/BFETHER) OmBLEREZENEBRSRBRTE. FEEZOFELHIZ, ROt
O URILOBRNBH N LT H5HBERH S, COMRTIEA—To70—0
FITBFNERLRESh A, TRFNEBRHERE O b2 2 LARLITIT R RE
Tili%.’;."&) phirh ot (Bengtsson et al. 1987%),

(5) & - EFMHER
1) Swk (HE. EERES)
o b (BE1HOR) (CmEkxikFEE0.3mL/100g (a—27d 1 h, BFHE 2, 400
mg/ke) OAZRCHABREAES L=RBICH 0T BROER. BFEABEORE.
RROBEETAZH M- (Chatter jee 1966'2),

2) Sv b GEHEHMM., SHEORE)
© P45y b GEIR6. 7, 8. 10 Ehid 12 BE, &8 16 L) 12351 5 MG EHE (150
mg/ke. B 23— L) ZEERFNEORS LERRICENT, 2RBERKERO
REBSHWBHT UTHo-OICHL. HIES. 7. 8, 10 F=(& 12 BEO®RS T,
JEIZ 36, 54, 72, 54, OhTHY. ik 12 BHOREREZRVLCLABPRRROFER
- BmAAH oA, EFERICIE, RESEIROLA G, o1,

Ff=, 3445y | (IR 6~15 A, FE 12-13 L) (2H 1+ 5MIELESR (0, 25, 50,
75 mg/kg BRE/H., B : 3 —7 4 JLFE i 10% emulphor EL-620 KB OAFEE
AR EHERIZHOT.50, 75 mg/ke R E/BRH CLABRRIOEELENARH SN,
NOAEL % 25 mg/kg E/R LEH L TLVS (Narotsky et al. 1997a%, 1997b%),

WHO EHC &, /oA TS TF—4IE, BEAMEILRFICH LFCERZFELBLOT
%< MRORE (%) PHERDEFEAOZEL, MRLRFOBRYIZHT
AEMOZRPLTLOTHAI EETHLTLSE LTINS (WHO EHC 1999%),



{11) gL

3) Sw ik (113 BFE. BRARE)

FILE/ Sy b (M, %815 0) 1351 B Mgtk (25, 50, 100, 200, 400 ppm)
D 173 BRIBARZSERCH T, 200 ppm (WHO $8E : 1,280 mg/m?) LILEDRBEHT
BREOBLEROZEMESARESINTNS (Adams et at. 19521,

(6) HiEEERER o A
WHO EHC (1999*) =1+ BPURILIRED /n vitro R invivo DRBER—BER 1.
21RY,
1) -‘&HE%EE@L\T; in vitroiEs |
MiB{LEFRIE. SHOMEBICBWTHILERSE (Sa/monella typhimurium ) 13
LEERUEERIGNofz, LINL. KBEE (Escherichiacoli) 12T NARIGE
RRERTFRELI-LORELH D, EFICELTIE, MGERFERAEAMRERZ L
FRARAMZ HH LT, B (Saccharomyces cerevisiad) ITEVTEBMEEFRL
Bivof=hS. Ao DhE (Aspergillus nidulans) IZEWTIIRBMMEEFZRLELEOR
HHH5H (WHO EHC 19994),

2) FEIEHRRER W /n vitroS 8
PR RIE. L U P U T— LT NAR Y —HBI= 50T DNA (I E MR L= &
D/ENHS (Wang & Liehr 1995%),

CYP1AZ, CYP2A6. CYP3A4, CYP2E1 TR+ FImK/fERESR, F/=I3 CYP2E1 #H|Y
% oDNA £ B LEETAIRZ b MECHE (MCL-5, h2ED) ZAUOEREBTIE, BEAR
BRI E SR LT, BETERED AHH-1 888 (CYPIAl %177 3) 2AVER
BTk, 208 ERAREBE+IRM RERE - BDRFLEBEMUEEOLTA
BV THEME RS A oF= (Doherty et al. 1996'F),

EVSOFRENERORABERE. I, ﬁﬁ%ﬁﬁf*f&%ﬁﬁl:ﬁb‘fs Ak
RS TS TH o 1A, MR CIERBTHEL ORI b ¢S EENER
(REFHECFET 16 pg/nl. FIEEET 8~16 pg/ml) THBHERULR., Fie. Witk
RESEERRBICH L THEROSRAZO A Sivikova et al. 2001%),

10



(1) B F

MO Wistar Z5 v FOFMBAEZRAVERER (QAy 7P ytS) Tk, 1 BU4 o
ORELEED 2 BRI L U . DNA U1 & U DNA RO RAE Sz Em L=
(Beddowes et al. 2003%).

WELEERIC 51 SRR, MRES RBORGER L TV5. Z04 1 JORGIE,
DNA TIEE < BABE, BIRIE RIS OOAFAS SHLLOBERENSECY. [
BLRFROSHEOZRMEEL LTERSN S D McGregor & Lang 1996%),

~F. YUT T FUNLR I —ORF DA (SR S h-BEO R, BE8
BALMIBET 6D EEZ 50D (ang & Liehr 1995, fE-T. DNA REEIERUS
BN, MEERELTORBILY S L AEBEIEMIZ L > TEL TL B AR
82 (WHO EHC 1999%), ' |

3) invivoidBk

HELEED /nvive RERTIE, MIRERFGS v FFERICENT INA SHUIRESRL
L DBERHLIN. FRLEI>EORELHDH.DN HUHEZERE LGS >
BRTOEEEE o) Ty FFERRICHE T 5724 DNA &R ; b) T 0 XFFHIRE. B Hi4EH
FLXFRHMALIRITH 508 0) RIRBBICHIT B RBARE ; d) 29 RIFHM
CHFHRHETHS. FFHEM DNA ISR S SEBELRROTRIL. /n vivo TRESH
259 by IVR, DUTFTUNLXRE—IZBEVWTED bi=z. ¥4 A3 D3N

(Drosophila melanogaster) ZRVERRIZEVNT., #HELHBRRRLEREIFRS
MM EDRELHSH (WHO EHC 1999%),

PO kR D DNA SRS % Ml LB SR ENE (34w R 7wt d) ICEYREL
EBEARE ST B, 0D-1 K7 RIS L% £ R HIE 015 (500, 1, 00,2, 000
mg/ke KE) L. 24 BRISRICHBREE (. FERR. L. BERE. Bh. BN, BED ZRHL
RE L1z, FERTIL 1,000, 2,000 me/ke BT DNA 181 (IBH) A Bhi=nt,
500 mg/kg HEBTIRESD Shiim ot Fh. HOMBTIE. 2B5HT VA 8ISk
KBRS B te, Sasaki Bik. FRTEEROBEABS Shi=CEnb. B
5Ltz DNA (OIRIE MRS & B4 D TH Y RIS TH B & 8 L TL3 (Sasaki et
al. 1998%), |

i1



(1) BRLEHL M E

mEERED invivo DEGERRBOS GBETHEE. BORBSNLS Y b
DFRTIE, JEEOERILYA DN I EBRT S EATSA TS, FERO
DNA {8 A FIRDIBE £ SEES (1,000 mg/ke BE/H) RETOABHLATING
SEMB. ATSIR 3. DNA SR IEAIFIROEIER U RROE: - BIbic& 5 R4
LOTHAHEBELTWS, T, MEOBERIC, MELRENFRESENICHA
EFHT B VS EROIMABESATND S0 S . BECHMABOBISH. SH
SEERE - EE L. EESHOBETEHE S TV DNA OB E - EERBOT
S—HEMLAHEE LT, DMOESHERASAEE ShZTREAHBELTVS
(ATSDR 2005%), -

(7) RMABRE
IHRES Y FERVERBISSOT, MEEREGFES (FHERNL) EH%LS
BTERTERTNG, HESEHRT AR, FEMESRT BRI YBI o,
PR RO IR A FEHIC & D R L O T H D ATREIESSH S (WHO EHC 1999 ),
EROMRICHENT, NARZ—PT IR, Sy FESTEME= BT SFES (il
Mh) DREM, O, BT, RABSTEESA TS HHO 20039),
1) Sv b (78:8M. S085) |
OM 5w MCHITSRIBMRESR (47, 94 me/ke RE/B (HE). 80, 159 mg/kg hE/
B () o 78 ERMEOREABTIL, FMINAAORMIEZ @M TH o1 (2~84.
*HBEE 0~6%) (Weisburger 1977%),

2) Sk (10480, RARE)

F344 S (686, MEEE, S50 M) (IHFLHMELRFE (SE>99.8%, 0, 5.
25, 125 ppm) > 10438/ (1 A 6 BfE. H5 B) 2HRARBIABZT o=, I
BITABHEROETEL., FESERUCEMEE ETHEARERE) O=HIZEPL
f= (& 22/50, 29/50, 19/50, 3/50 ; W 39/50, 43/50. 39/50. 1/50), MEHO=AEHR
T. FrreiREORE®E (B 0/50. 1/50, 1/50. 21/50 ; i 0/50. 0/50. 0/50. 40/50)
RUHRRNADFREE (B 1/50. 0/50, 0/50. 32/50 ; it 0/50, 0/50. 3/50. 15/50)
OHEELEM (p<0.01. x24&5E) R@BH SN (Nagano et al. 1998%),

12



(11) BBLE (L st

3) ¥R 4y AM. BOofs)

L v R (ARLEAM M 19 T, # 54 ) (=35 3MELHSE (0.04 L. WHOS
B 49 64mg) DM 2~3 H. 4 4 AREOHRSE LERBICELT, FHERAADRE
L, MERO MM L. BERTHEANTH 1 (Edwards 19427,

4) %X (18:8H. £O¥5) ,

B6C3F, =7 A (MEkE. &8 50 L) |=H1THMmERERE (0. 1,250, 2,500 me/ke &
B/B. B a—A L) OT8EM GESE) EOHSRBA. NCI Sk YRS
fut= (NCI 19762 ©, 1976b %, 1977 %), ¥R CRFMMNARUVEIBESOREE
A5 EE (96~100%) THEEEE (0~6%) (CLEE L TEL <180 L 1= (Weisburger 1977%),

5) ¥R (104:8R. RARE)

BDFI 9% (6:EES. MERE. &3 5005) [23501HMHEILRE (MED00. 8%, 0. 5.
25, 125 ppm) @ 104 8F (1 B 6 BRI, A5 H) LBBARBRIRET 1=, MRS
Hi5h - BESROEFEE, FESORDHISHD L= G 35/50. 36/50. 25/50,
1/50 ; M 26/50. 24/49, 10/50, 1/49), FFARRIRIEM S (i 9/50. 10/50, 27/50.
16/50 ; 4 2/50. 8/49. 17/50. 5/49) OABAMMA. R - RS (p<0.01.
X2B5%) RUMOE - hEE% (S p0. 05 ; AR p<0. 0 TR B, £,
FRAIRIAA DI (5 17/50, 12/50, 44/50, 47/50 ; B 2/50. 1/49. 33/50, 48/49)
TR -EAEE (p0.01) TRHLNT-, BITDBEMEEE (pheochromocytomas)
DREE (R 0/50. 0/50, 16/50. 31/50 ; BE 0/50. 0/49. 0/50. 22/49) (Liodeh -
BAE (00,00 & MEOBREE (p<0. 01) THBIZHEM L 7= (Nagano et al. 1998%),

6) NARS— (438, £ORS5)

Y 7>:‘—1b-7-‘mx£7&9— (iR, &3 10 ) ITH T2 MIERESE (6.26~12.5
ul/B (# 90~180 mg/kg HhE/B. B : a—2F10)) O 43 BEEORESRBT
. HEMMRICEFLTVEEMET (S b L) ICHERAANRE LIz (Della
Porta et al. 1961'%),
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(1) IS {EMEFE

- EFFHEEE O il
1. International Agency for Research on Cancer (i1ARC)

TN—T B £ MR L TEFAED AL H 5.

migfbRFEE. RREMISHTEIRBAEOTHSEIENNHEM. £ st HFEHIE
F+73THS (IARC 1999%),

2. Joint Expert Committee on Food Additives (JECFA) Monographs and Evaluations

AEE T L

3. WHO BRISAKEH A BS A2

(1) E28R (19965

PSR L DD DBMBTRAAMEET 5 & OBRAIRMNSHS = & .
RBENTBEDR RIS OOAFIL » SUANEERTBCEMNS. BETILFRT
—ZEFIL (linearized multistage model) EEAL. E;’E%fﬁhi@%ﬂ'}xb\ 104,
105, 109 ISHET H80EKIZ 51T SEEERROBEEHE L, ZREY (f >&5)
ERL A DORBHEEN 5. FRAAD )XY REHE (ST CESE. EERAN
ARFIY R 1074107, 100 ISHIE T BEREKIZE 1T B REIE. ThEh 600, 60, 6ug/L
Eshts,

PR IE R L, AF ARG S < DB 5 HRIEEMAS D & OIEWITEC & -,
BREEMERNAME L LTHET STRMASSC LD, SELEMEL, NAL E£F
BEENTRY 50 L THEAL, 5y FEAVE 12 BHOBRHENESRBIZAT 5
NOAEL . 1 mg/kg BRE/HTH>1=0

DI 71 pe/ke KE/H ;B S EFaﬁ@ﬂ%?’é%fﬁ Lf=%0) &, THERERE 1000 &£
RUMBHE 100, REEHBSAMOTRMEOER 100 2RALTHBEAE (5.
REMMAEOS & (1280 ~OEMERIE. T—MEREE LEs U T 4 BT
RTHBT &, KITEN LB L YELNKETH S S EAAETHAE T — 4/ SR
ShTLBT &ML, MHIREATLEL,),

(&%)
EREEME(SA PS5 ) & LTI BHAAOBIHTE 10% & LT, 2ug/LTUBEA),
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(1) S EFE

COfElE, BRMERIC & Y L AERBAEAA Y R Y 1074, 107, 100 [CHET BEEK
HTHRELY HEL, ‘

(2) B3I (2003%)

TREEESAS 1,000 55 500 [SH o1 & ZBUVT., ¥ 2 MOTEERA. X,

M ERECOVTIESROBREERABRNRESATEY, BOATVET—42I1cE
S, BEERRICOVTIHRESHEZE LAY GEREEN) LaWThs LHFT
EHEINT, THEERRIE, TYORES Y MoHES FFRBNA) 2BRT M8 K
BESESRT AR, FEHEHRATIARLYLEL, BORTLEF—405., I
BRI EREEEOEARFICL YRS LOETREH, MELEROTNE—BE
REFRETEHLOEHHE AL,

T l*%_ml,\f: 128 OO % 55385 T NOAEL 5% 1 mg/kg T & - f=Bruckner & (1986'7)
OHRITHTE, BE5ZICHELTESY/T*REL—BELVOREICBRELELT, 78
1R 500 (I - K 100, EHORER 10, BEFR 0.5 KEBREORBRTHBH7=0))
FHEAL. I & LTI, 1. 4ue/ke KE/ANBEATLN G,

(&%]

FHEEE (4 F54 ) . BADKEG6 kg, —BH=Y ORKE 2L, SEKICH
T5 W QRBT10%& LT, 4peg/l GRESLEE) &70d, COMBEBRMERIZL > TEHE
ENEEBERVARBRENRAVZS 107, 10°, 10° (/G HEDEEAL Y LEL,

4. XKERBEFRET (U.S. EPA)
Integrated Risk Information System (IRIS) (U.S. EPA 19914

EPA/IRIS Tik, {3 EIZDLVT, TDHICHY T ZEQY 77 LY X F—A (0O RfD)
& LTIBHIERAAMOBBERETEEELIC, H5—AT. RAVAEEIZONT, &
PARSEIZOLWTORBEFEEL, ZEIZRLT,. BORBUZLDHY R TIZO2LVTOHE

HERELTLE,
(1) #Z0ORD (U.S.EPA 19914 )
% (Critical Effect) A= THERE H#EFEN SRAS
) {UF) =« {NF) {RTD)
FORE NOAEL: 1 mg/kg #AE/H 1000 1 Tx10
(BE{E : 0.71 mg/ke HE/A) mg/kg (K8
Sy FEBHENRSHE LOAEL: 10 mg/kg hE/H /B

(Bruckner et al. 1986 ') (MAS({E : 7.1 mg/kg HE/H)

* 1 me/kg RE/H (NOAEL) x5/7 = 0.71 mg/kg AE/B (A5 ARSDHHRH)
 JEE 10, BAZE 10, ERESRI SBRERBA~ONME 10

15



(11) gL FE

(2) FEHAME (U S.EPA 19914)
- BDRAESE
#E EPA X, & FTOFHAEF—S RUBPTO+ABER (5 . IIRRY
NLRAZ—ZEWNTHERSAZER) b, EIELEREEITNL—T B2 (EMMIHLT
ENADTREMENE L : probable human carcinogen) 1Z4¥E L 1=,
- BOR|ILBURY
EPA [ZMB LB IZ L SRAAICIIRES GO EEE L ERERZICE T 588 REH
AVRAVEHEETN BREEBTETL) ICKYERLE, TOB. EPARS Y . <
DR NLAZXB—FERW-4 DOBMFHR (DellaPorta et al. 1961 °, Edwards et al.
19427, NCI 1976a%, 1976b%, 1977%) F—AIcET%F, MEBELRFROBORBICLIE
AUV R DEEHFHEEIT o7z, TOHE. BBYREITKE ke H-Y Img DAEET
EECHIEYBORBLERICCORBICHRLTKAADNELD IR Y (BOMEME
% : Oral Slope Factor, FHL \A® WSHSHEBRMETERT) 1£1.3x107 &liot,
COMBICESE, EAKEE 0ke, | BOKARE 2L ERELT, KL=y FV
AV (SEMEZ ILHEY s SURHKEZERECHOI-VERT 5 & Z0BRENAY
AD) EHHELEECSD, 3.7x10°% &5, £z, COEICETE, ERLILEE—F
DIRTUALEBLRHKPDREERHTHETROLS 1245,
BO{EHFRS (Oral Slope Factor) :  1.3x107"./mg/kg kE/H
frEKI=y YRS 3.Tx10°8 7 pg/L

YR LALEEHKPpRE
- [UrZLRRL ' B
107 (1/10, 000) 30 pg/L
10°  (1/100, 000) 3 ug/L
10 (1/1, 000, 000) 0.3 pg/L

5. BREICHTHAEREORE L OBOHE (FEHBE 2003 ) ‘
TSR, SAAKICE L THREBNCO+ABIRIEH A, £ FTEF+S
THDHELT, IRCTIE. F—TF 2B (£ bACH L TRSAKOARESEAHS) 255F
ThBEh TS (IARC 1999%), MUEERRIETIRES Y FOF@EMRA LI &R
T FROBSEFRT AREHSHEHRT ARLYSL. CONROERITE
BEEEE A = XAIC & > TEIEEC ShdEET 5 MHOEC, 19999 . TDI Iz k o T

16



(1) B

OFHEEEBRE LBI LA SN,

D) HEDRBE 4 HHEIE, FEOEMEIZES T, Bruckner & (1986') ORIRAER
ShizA. COBMELSMI O HEISERT P BLTHEETIFRERESNT
W=, RELOBOFHES Bruckner 5 (1986') DHREHAT 5 LAELTHS
LU R, | |

Bruckner & (1986™) OFAEIC LD &, Sw M= 1,10,33 mg/kg RE/B A5 B, 1258
MEDES LRR, FREe® (ARREMN S A8RENEL) 2. 10 mg/ke HE/
BLUEORETHESNS, | ng/ke hE/BOARCRAEEHEIBBENT. NOAEL i3
1 mg/kg fFE/B L&hiz, ,

A 5 BIRERBRTES NI NOAEL: | mg/ks HE/B%:8 7 BIREITRE L 0.71

- mg/kg hE/BISTRERHKIK 1000 GRE x BiFE£ 100, EHIPRERIC S AETF10) ZEWAL

- T HZDWT 0. Tpg/kg hE/B & Ehic, 48, EHCWHO 1999%) Tik, S SICKEE
ERBIC L SFHEEEATF : 0.5 £2BAL TSI EIZDU0T, Bruckner & (1986') D&
Tk, NOAEL IBRMHOKRERSETHLEVERNSBLRTLA I ENS, RAT A0
[FEHTEAELE SR, &L,

(&%) :
EHE{EIE TD ~DERHKDFSEE 10%& L. AEOkg DA 1 B A KL EERT B
Elzkl. 0.002 mg/L(=1.78 pg/l) cHEEhiz,

V. BREBETEEE .
COWHO SRR KE A A RS AL (B3R BAEOKBEEERE LOROHES<E TS,
LHME (RS RRREREHEET o1
IS LT — 21, £ P AORESEE LT, SHEE. RAAE EEHE: BA
£%). ERUYMRRE LT, ARSHER (Sv M), EHSHRR (S5v k. TYR),
RUMSHER (Sv b). £8 - RESHHR (Sv b)), AESERR. BNAUEEER (S5
b, TVA NLRE—) ChHB. FRBICETNALSER4ICEL O,
1. HEEOFE
(1) AEHORRE
1) £ bFADEE
@ anxpe

17



(1) BIEE L FE

PHEERED 4~8 nl(90~180 me/ke HIE) DHEAEDI RS CHBMT OISR
EEEHAHY. T 10L(FE . 3nLEA) THABOEESH S M- HbtH S,
3~6 L (0~110 mg/ke hE) DEELRFOEARE TSRO AIHFHEDG
BEERMBAED SN TS,

@ Fofhge |

Pt B R OBA E 1 (LR O BE TR TSR L5, SiEEOMS
. RARB Tl 20~125 ppn TR ER. T, THEAL L RER, BORET
%5 0l (85 114 ng/kg HE) LLETER. HEL. BEONTH, BE, BEEL-
FERAMES B & DBEDD B, '

® BEMFE | |

RAAEICELTIE, %< OBERBICET (ESTFRMNRHEL, MELRRE
| BAAMEOEREEREAShTOAK, ThoOBRETATRSEROmEL
RRRBT— 2 EREDTHY ., MELEROBHBA~OBEEERET S ENT
R, 08, B CREKEROMELRFERIC L 3EMAEOEECHLT
. ThdEHET 30 OERALEERE,

2) RRUNE~OHE

D mELRROEZLBHRBIL, FREBEHTHD,

@ BEEHHE |

PIEREDRED LDy EiE. 5v b (R, MR T 1.77 nl/ke (LEHRHE
2,821 mg/kg). T b+ (Cr1:CD ) T 10,054 meg/ke &ﬁ%é:ﬁrb\éo

@ jEHimtEsE

HEATAFARLGMEN S, Sy o NOAEL £, 85 B. 12 BMOEORSTH
8-~ RISERMES S-St (DABRORN, REMGSHWEL) I FHK
AU bELE T me/ke hE/BEHIGTES, GRS BMOBETHEEH, BT AH
[CHETBE. 0.7 me/ke HB/AEHS.,)

EFl. YA TIE, #5H, 90 AROZENSETAR - RERESZH oMFE
t (MEBROMN. FEESENEL) ET2 KRS LK 1.2 ng/ke HE/
 BEHNTES, GH5 BRMOBRSTHERS. BT BRICEET B L. 0.86 my/ke
GE/AELED,)
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(11) BIE 1

@ RMSHAR | |

B A CTATARGAEN S, BOREIC L ZENSEEIGT 2 HY 5 RIL5
0, |

® &R - RESHAR | |
B CAFARGHMEN S, 5y O NOALL £, SRR, REEOBRSISEHS
LFAMRRROEME T > FRA > b & Ui 25 ne/ke hE/B & HIRTE S,

©® HEEHRR - RAMRR

BESEICELT, BEATATURAGHEN S, /n vitro RISV TIHEHE,
PEIEDOBRAREL T DA, WEEHERICSVOTHBEL S->RERICOLTHRE
HREBOBGIS & B RNBENEL DND, T, in vivo RBTE, £ < IFIEH
Thotzo FRIZH TS DNA BEABIEE 1o - HBRICE D TIEBARRSE 2k 25
MESDFFEAZH bRz LMD, Fod Hhfz DNA BISITHIRSEIC £ 5 - RS
EHEZ SN, MELRRICEESEEEVLOLERSNS, 5, WH X, mE
ERRIFRCEENETHILER D LN TES, LLTVS,

ERAMICE LT, BRATAETRGERN S, TIRBTy FERNEO%
ERBICBVCHES FFHBAA) EHRLS5 50 ERRENTLSL, FESE
FRTHRBE. FSHESIRTIMBLIUBLESATVS, COIEMD. FE
BMORER, FHEICESZANEHEC LS LOTHIARMENB S,

Fto. ARG TIHMMEERER T L—T 2B (£ h Izt L TRAAMOTRIEAS 5)
EHESRATING,

BEQT &S, BHAICBVTIE, DERECLFROBS L. BESEE
MTLEBDERFBIOAGNC LM S, BEEEERNAYME (genotoxic carcinogen)
THDEITHTELL,

(2) BERGEFH

WHO £ 3 IRBR UK EEERE LOBOSETIE. Sy FEFELVE 12 808055458

[CHHBFEMNEE (ERROEN, AGRENTE) £, BLERETY FRIVE
ELT. ThEDOEEN 10 ng/kg BE/BULOBRTRD DI LITHSE . NOAEL iX
0.71 me/ke RE/H (1 mg/kg HE/HDES BE5%:8 7 BREISHELI-E) & LTL
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(1) FTEELEE

CRLOUIE, BEEEIOABILNDS. WO 3 FRUKEEERE L OB
L s, FStES (EBROEN, SSRENEL) 2BLBBETY PRI
LT, NOAEL # 0.71 mg/kg hE/B & T 3,

Ads. WHO 35 3 MR Gk, TRERRIRINE 500 (IS - fEEKE 100, STMIAER 10. MR
0.5 (KEBEOHBRTHEED)) &LTNBM, FFHETIL. XELSORBIZS HE
ERMIEERA LA & LT 5, |

(3) I OFE

1) NOAEL 0.71 mg/kg tkE/R

GRED 5 v FERNE 12 EMOBRNENRS SRS DS (DARRDS
. FEEREREL) .

2) TREEFEKL LT 1000
(EE. EhEg4 10, SRR 109
XBAARRRI=HIE5 v b - THROEOESRR-HOCHEEERRL
TLBH, FEBERRT DARIFERESRT AR LB b,
REREME L TRAT 3 BB L1 L1,

3) LLEFBEALT., TDI I, 0.71 pg/kg FE/B

2. EBKER | .

T 16 EREAESEHC ST 5. EELHROKEKDRHKE (&5 &, BKIZHN
T, BERHERKEZKEEEE (0.002mg/L) O W0%HEB~504LLFTH>f=ht, K&
SHIKEREBD 105UTF (1, 167/1,17538) THot=. —H. BKICBLTIE. BER
HIE K EEEED 0%ER~ %A T TH oA, KBS EAKEREED 10%LTF
(2,234/2, 251 #155) TH 7=,

AKEHAERAID 104 5 %R 0.0002 me/L K £ 53, Fhe DAS 1 Bibt=Y
AEKLIBE. 1 Bl YBKE Tke OEREE, 0.008 pg/ke hB/REEZ OB, C
DB, D) 0.71 pe/ke KE/ED 80 50 1 BETH .

T BRRBORR—-FRI10E 11 £, 2 FERREREHR B - REEEMESR.
2000 £, 2001 ££, 2002 £ (FRE104E, 1145, 1250 3 » FOFHEKE)
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(11} ERiE L

. EED

WES : EiERE |
WE—BERE : 0.71 pe/ke hE/H
(REL HSy FEALE 12 BROBRMZEORSHER (Bruckner et al. 1986")
ISHHBESE (MABROEN, FRERENTL)
NOAEL : 0.71 me/ke AE/H
THEEFEH - 1000
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in vitroiBinEtE (WHO EHC 1999%)

(1) g

=1 MiE{kRE
LI S
#H OB R B OE LA | KT E
-] T o=
HILERSH : McCann et al. 1975, Kraemer et al. 1974,
TAT00, TA1535. iR - - Braun & Schoneich 1975, Uehleke et al.
TA1B38. TA1950, G46, 1977, Simmon et al. 1977, Simmon & Tardi ff
TA98, TA1537, 1978. Barber et al. 1981, De Flora 1981,
De Flora et al. 1984
HILELSH Uehfeke et al. 1977, Simmon et al. 1977,
TAT1535, TA1538. EIFeRTFrR — Barber et al. 1981, De Flora 1981, De
TA100, TA98. TA1537 Flora et al. 1984 :
HILERSH SOS F - ‘Nakamura et al.1987. Brams et al. 1987
TA1535/pSK 1002
HILEXRSH AERERER — Roldan—Ar jona et al. 1991,
TA1535/pSK 1002 ' Roldan-Ar jona & Pueyo 1993
HILERASH BREREE — Zeiger et al. 1988, Brams et al. 1987
1 TA100 , TA1535. TA1537.
TAO7,. TA98 . _
XK@ Ki2 | BEFERER — Kraemer et al. 1974, Uehleke et al. 1976
KEBE  uvrA HRERETR — Norpoth et al. 1980
KERHE  WP2 uvrA BIREARETR (+) Norpoth et al. 1980
IJOSHE {KmEa s Bl — Bignami 1977
Aspergi!lus nidulans (R, ESH)
IOCHE {&4ERa S B + Gualandi 1984
Aspergilfus nidufans _
IJoChHE PR ER — Bignami 1977
Aspergilfus nidulans
IOSHE ERRER (+) Gualandi 1984
Aspergillus nidulans
TJOCHE Bt + Benigni et al. 1993
Aspergilius nidufans
BE D7 CETER. + | Callen et ai.1980
ARTRMBBR
B D7, AGY31DEL FEENHEARA + | Schiest! et al. 1989, Galli & Schiestl
1995 ’
B D61.M FAOPALAEE - Whittaker et al.1989
% : _
;35 FRORNEHRZZ + Galli & Schiestl. 1996
Fed=-2" nbA4-lF V79 Bt + Onfelt 1987
¥RIL§IRE  AHH1 BEE — Doherty et al. 1996
¥IL#BE MCL-5, h2E1 | Rt + Doherty et al. 1996
#kib#ERa  AHH1 I — Doherty et al. 1996
BAbHRE  MCL-5. h2Et | /i + Doherty et al. 1996
F{-AMAS-BREMR | 6ERE (+) | Coutino 1979
Fr{=-2" nh25-GRELHIRR FBEERE. - - Loveday et al. 1990
Wk sHER
Sw b FLE SR — Dean & Hodson-Walker 1979
[l Y IPFAT : SERE. - Garry et al. 1990
s RN ]
WTunhis-EHARR Ran; Hini - (+) | Amecher & Zell jadt 1983
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(11) B F

7 ARF DNA ~ DS + Diaz-Gomez&Gastro 1980a,
(BERABZE) - HRERER - Braum & Schoneic 1975 . Shapiro .&
HILESSHE TA1950 ‘ Fonshtein 1979

+ - BatE.  — : BEfE. (+) : BB

&2 MiBERE /n vivodEsEE (WHO EHC 1999%)

@ B R B g # B = F
Zw hEF#RE T80 DNA & RE - Doolittle et al. 1987
S MEFHIR g RE s, £6 - Sawada et al.1991
‘ R, M _
S FS-i-] FEGEE - Lil'p 1983
XA, IRk Mz — Suzuki et al. 1997
RIRA Ty b YUTUNLRX | DNA~DOES o+ Castro et al. 1969
4 —RF '
<) RAF BEHH + Nath et al. 1990
DT oNLXZI—F - BE DNA ~DEES + Wang&Liehr 1395
FOyady agn' 1 FHEERTERERTER — Foureman et al. 1994
+ B, — B, (+) . LB '
F3-1 WHOF(CXDHMUEEFED ) X VM
vics NOAEL LOAEL TREEEH TDI
(mg/ke thE/BY  (mg/ke thE/B) (pe/ke &E/A)
WHO,/DWGL .
Sw FOI12EMEORS o 1000
F£2R HER HFStEE (m 1 10 10(F %) x 10(@ 0. 71
EMROEM & I (0. 71) B) #2) x 10 (k&
Sl : ’ E%ﬁ%_ﬁ%ﬁw
(Bruckner et al. 1986'%) ‘ FREEODRERL)
500
E3hR =l 1 10 10(3&2) x 10({@ 1.4
#FEY x 100G
0.71) (7.1 B8) x0.5(SIEH
F: AER5HER)
EPA/| 1 10 1000 . (RfD}
RIS L _ 10(FE£) x10(@
(0.71) (.1 H2) x 10 (g HiEt 0.7
E%)
1 10 1000
JKE K Rt 0. 71) a1 10GEE) x10(8% 0. 7]

£) x10 GEHEB)

E: (O OREITES BiR5£87 BIR5CRHE LB
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'(11) e FE

#3I-2 ETMMEERICE DBRFELNA YR Y DEZHEFEHE

UAZ LA BE (pg/l) & (ue/ke AZE/R)
WHO/DWGL 10 (1/10, 000) 600 - 20
10 (1/100, 000) © 60 2%
10 (1/1, 000, 000) 6 0. 2%
EPA/IRIS 10* (1/10, 000) 30 0.77
' 10 (1/100, 000) 3 0.077
10 (1/1, 000, 000) 0.3 0.0077

MEEAGE 60kg. 1 AOBAKEE 2L EREL. RAKI=Y FURS 1 1.6x107/pg/l (4
ZMEE 1L 5=V 1pg BOHRHKEEETOEVIERT S L EOBRREBALYRY) | #O
BiRRE : 4.8x10°  /mg/kg RE/R. RUBAREHEM,
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&4 HHEERICHTD NOAEL &

(11) PHEE{EEF

% | BYE- NOAEL LOAEL
5| Re#-tE- FlEsiE I FHRA bk mg/kg BE mg/kg K5/ =
s/ # B - H
g Sy 0 BRy FFE _ 20
@®| sb HEEORE (MEEEROMMmE U
S5 (58, 284 | WIEBESFITIE)
&, 4H)
Swh 128 [FE 1 10 WHO %5 3
sD (BS5A)&E | (BHEEFROENRY (w) hR. KE
i 15-16 gnxs AERSYHEL) [B7B#&% EED
0.71(0) ] pii
@ =z 14 GRS FFEf 625
eD-1 WHRORs (M:EEFROHEM. & (w)
REEE 20 HEROEM, REH
BWEMEAR) '
90 BR [P 12
HEEORs (MiEEEOEN, & (A, W)
HEROWMM. HEH
_ goengEik)
DGR 14 B T Rtk IE D H IS 50 100
B6C3F, BHEOKRE | EEEOET
i 8 MiAEEEDEM 50
@ wHR 90 B/ GAS | F&EE (mAEBREOHE 1.2 12
-1 . B) @®mE#EOR | m. FEEEPNEL {323
MERE 12 5 (W, A)
A7HR#E
0. 861
FEE (MEBFEOE 12 120
)., #ax-48%AFREE | (polysorbate
Boi#n, HEEES 60)
OE R (W, A)
A7 BaRE
8. 6]
E[Svk 2 . FSURFEH—ED 10~18 HROH
®| BR%ER BERESEE |oLxFO—NLELY (A) g T ks
iR 18 5 FREEAL, REY RUFFE
RELUERZETL BEOE
izfihh
TV
. Ly,
ElZvhk BERARED | EHER (ZRERE &£5R
®)| F344 w5 (IR IxnDEEGTHEN) 150 i—RE
HE 16 6,7.8,108H) Eiti
EEAHED | ERRE CPERR BH5
BEGEHE] | ) AL 150 nTL
BH) Iy,
@ v b HiR6-158. | &HER (ZEHR% 25 50
F344 BEEORSs |0 (A) (A)
 12-13 '
Sy bk 1738 SHEE RLEOE 100 ppm 200 ppm
TAE /59 BAZRE i) (640 mg/n®) | (1, 280mg/m®)
HExE 15 (W)
H:GNEERE & EOBESR 7 BESERBR £ LN - RIENAR

: EE

- W WHD

#ED - MG
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&5 JGEK UFK - HK)

TORHKER

(1) ERiE 1L

ERBITHTAERSHR(ER: %  TER:@/mL)

10%E8 | 20%42 | 30%3E | 40%#R | 5o%#E | c0%#B | Jo%iE | s0%iE | so%id
=7 4 s 1088 ] B B A iR | B E_ | A 100%
£ | S | KEHE Mo T | 20%EL | 30%EL | 40%0 | S0%LL | eoxkL | 7oLl | s0%Bl | 9oxkL | 100% | #BA&
E|FRK| B Py T T F T T ¥ T T | BF
aal ~ ~ ~ ~ ~ ~ ~ ~ ~ o~ 0.0021
0.0002 | 0.0004 | 0.0006 | 0.0008 | 0.0010 | 0.0012 | 0.0014 | 0.0016 | 0.0018 j 00020 | ~
g 1175 ] 1067 4 2 1 1] -0 0 0 0 ol o
F|FK (| 385 383 1 1 0 0 0 0 0 0 0
A4,
R sz | 124 124 0 0 0 0 0 0 0 0 0 0
WFK | 476 475 1 0 0 0 0 0 0 ] 0 0
Hi6 Fhih 190 ] 185 3 1 ] 1 0 0 0 0 ] 0
o 2251 | 2234 9 6] = 2 0 0 0. 0 0 -0 0.
gk | 515 513 0 0 2 0 0 0 0 o o 0
. Hh,
7 . 160
HK e 6 160 ! ] ¢ 0 0 0 0 0 0 0
#hFAK || 1,006 | 1,084 8 4 0 0 0 0 0 0
ZOf || 480 | 477 1 2 0 0 0 0 0 0
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(1) PTIE
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