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EURAR: 0-ANISIDINE

AR FIRR SCE1T, o-anisidine (CAS No: 90-04-0)(Z B9~ 5 EU Risk Assessment Report, (Vol. 15,
2002)DEFHATE b MR D O b HAL2EEEHE - AEMEORE R L OHE-RISEIFR)
ZFRL7Zb DO TH 5, S GEHlE S0 13
http://echa.europa.eu/documents/10162/c556¢ccd6-05be-41ab-a896-058cabb8fae3

RO &,

4.1.2 EENE : AEHOBEESLIUVAERGERE)-Rit (RE8) 51
4121 FEPaxkT14OR, RE. B&LUSH

MRICE0VESNETETIZIZ, o-7T =3 Py ORFEFRAZ L2 FHE LT in vivo
B OERITRD S/enoT-, BEFIRBRICBW TR LN E S &L 0-T =V
Uit RO, BREBIOWABREIC LV AENICRINESND Z ERBESND,

0-7 =¥V OB T, $EZRITIMH S TR, 2L, o BERT
SVLFEBRIZ, 0-T7 =3V b N-b R UgERicibans b, £95 LIS
ix, ~EZ7 v FTONLELEKIELT, A MNEZREC2ELDEEZLND
(McLean et al., 1969; Ashby et al., 1991; 4.1.2.2 #Z &),

MOFFHFEET I v O5E LRARIZ, 0-7 =27 ORFENEMEALIZIE, N,O-7 & F /L5
LTCWDAREMNER H D, 1 A 2 F 7 AH (Salmonella typhimurium) @ N-% 7213 O-7 & F /L k
T VAT =7 —BIEME AR ST ER A W E B FRRE R TIX. 0-7 =3P r D
78 BLIFIEME DS HH 41T % (Thompson et al., 1992; Oda et al., 1995; 4.1.2.7 F 2 2 M),

In vitro BBR TIE, o-7 = PV OMRBHEMAGIC, T u A2 7T VU HY U E =B R ED
WA CIER PG L TV D AR R SN TN D, TR AZ 7T P v HY 2 —RIE
BEE 72 & M FLIE ORI L EL /94 LTV 5 (Thompson et al., 1992), Thompson et al.
(1991 1%, BEA IV TP EDONNA X H —EBEET NMEEHE L L THWEREBR T, -7 =
CUMBKISEORENELD Z L, F LTENL FREBIEES S V37 BICHER
ATHZEERELCND, ERTDHISMEOHBIEE LT, REFHEOD A I 00X
A= /ﬁaﬁﬁ“%ﬁ)ﬁ FTons, 295 LI RMEMIL, 7reRAE2 770V H Y F—
BEHWTZSEEIC S 4ERCT % (Thompson et al., 1992) ,

0-7 = VORI BNTIZE BT, O AT NALDBAE LT TWBRREMERH D, T v FD
g B 4572 7 v Y — A& W = invitro iBR Tlid, NN-UAFLT =0 VbRV AT
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LT RDERRTARIGIZHT D 0-7T =0 O-i A F AL S5 RS DOFEX R IL
13% C& - 7= (Schmidt et al., 1973) .

0-7 =3V, WAL AF =8 @mgikFE, 26 THRIR~ VA2 7 —F
DIETHD /T Ya—ABLRa vt o Far— bl A, T va—L
I 7L OB A RANBLE &7z (ICse: 1.9 uM) . 1D F344 7 MZ 2 4E[IREEHR 5 L
TR IR, B ARAES O R A SR ASER S DTV D, HFURIR-LA X 7 —EB 23
GEHICPRE L. ZAUC E S THURBRA LB OERBMERT 5 & . FIRRIEE 4 5| X k&
ST ZEDMBIVTNDA, ZOMFIE, Ad OEEIAEREMO—K &2 155,

3% “C-FAT 92367/A ZHHIE & LT, OECD DA A FT A 2 417 |[ZHEHLL 7= P o o
AT 4 7 AR EE STV D, Wistar 7 v MIHEEBRMENR OGS (HEHEE
7.4 mglkg RE & L7 HERR O E) . Z OWERWE DN B BE 2B W THIEIC L 2 0 a =7
LRV AELEEEDIS o-T = DU, [T v FomiEh R E S ¥C TS
PED 1.5%(0.017 puglg) 78 0-7 =2 v L ENT), T v FORT (5 S - e i
THPED 0.14%) | 38 L OMERED T b OHEEH (B 5 S 7z MC BUTETED 1.1%:3 £ 18 0.9%)
ISR STz, #GREO 983% %82 % 1UC HUENEA, 96 FILANICE L LTREZMLT
Pett X 4v, ORI X, WD 24 FEF LANIZ PR S 417 (Ciba-Geigy AG, 1995), #%5R%)
BotF (e bzt 5)1%, TEMICROERERT VEFEST 7 h— L aRICHEHL
TELTEE2E LS, 2od, REEBROT -2 LG50 TR,

=T

EMZEBITD 0-7 = VORI, mAi. ETIIMEHEZ BT 20T R BRoT
— 2L, /o TWien, 72720, OB HERBROELRNG, o-7 = DU, &, WA
BIORERINE D Z ERBESND, EAEFICEL T, ZA0bT0REHR L)
BoOENTWARY, AFEEWERME L LI by ax 32T 40 7 AR TR, o-7 =3Pk
BRFED HIL, ZHERBZELL, Mk BERNEREE CHEIC s 0eE< T2 &
2L 5 b, BRMEOEFZOYRINZHTH Y . F72 log Koy 23 1.18 TH 5 (55 1.3
BEHMR) LD, 0T =V U UTERNERT S Z Lidn e Bbhs,
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4122 AMEH
41221 BB

OECD D7 A K7 A 401 \ZHEHL L 7= % 1 4 53R 23 2t < 41 Cds 0 (1,250, 1,600, 1,800,
2,000, 2,500, 3,150 72\ L% 4,000 mg/kg {4 8 % 5@ il 1 $5-) . Wistar 7 > k@ LDsg 1% 1,890
mglkg KE ThH o7z, L NALKE LADEHBRT, BEEBORD, O F VI L ORI
Hil23, IRAEMOE TR bz, GHAEMOBETIZE BT, ML, ErRKGHEEL, #
R, R OREEALFES Hiv, 2,500 mglkg (RE &8 2 5 FHEEECIL, 60 CRER MRS
bt I TV D, AIRER T, BBERSLOMCEIT 2 mE 0B, /MMEZEIT 5 H
IREDVENE S TZIRIR DR . F LOE L /M7 5 NS 31T 5 H 2358 8 & #u7z, 1,800
mg/kg RERED 1 IEZBRWNT, A% L7727 v MIIE, 850 4 A% ORER CEMEOHEIEILE
DN oo TV WSO 18 11 B BAWIZIXIAIE L 72) (Hoechst AG, 1984a) ,

WENBEBART5TH D -OMEN TN VWERBo®RE . [MEIEoTnd, Thb
\Z& D& LDsfiE, 7 » kT 2.020 mg/kg AE S LU~ 7 AT 1,410 mg/kg {AH (Vasilenko
& Zvezdaj, 1981). F7= 7% T 870 mg/kg /A (Prosolenko, 1975) T ~7z, & HFRE DL
WFEEER RN 2 L0, Al KOBHEENE L2 EATHishTnd,

MOFBEFHET I LRRIZ, oo 7T =V VUit A MBIV ARES ISR, Ho
CBA ~ 7 A|Z 690 mg/kg IR E %, D Alpk:APfSD 7+ hZ 690 72\ L1E 1,380 mg/kg A&
Ze AR O G- L, 3~48 RFH D NI RUEHRI Z 1T > 723 BR TlX, A h~EZ B E D
BEREANEOD LN (=7 2 T 0.66% TdH - 7= D25 Lk 4.8%, 7~ b xR T
1.1%TH > 7= DITHF LAk 15.4%) (Ashby et al., 1991), % =2(Z 7.7 mg/kg A o & CH[A
BRI G- L, 1~5 BEORICREHRIE T 2B T, A hEZnbEr0fFER B
FMNFRD BT (RHR T 11% Th - 7= DIkt L 11.5%) (McLean et al., 1969), Z O4k7R
ARMNEZBECO RS, ARt FERBEORX MEZn U ERRBEAT LI L
N, B FORBEICE > THERERFLTH D,

OECD DA R T A > 403 HEML L 7o GMEW AGABR (0-7 =3 VD=7 1 Y L W N) 73 FE
ME SALTE Y Wistar 7 kD 4 REfE] LCoso 1, BT B2 vl BE /R EE IR & C o 5 3.87 mg/L
BHZD LS Nz, FETEHNIA Clehotz, FERFRM BB TIL, EEEE, 1P
Wk ERS KOS EEN, MESRS LT 7, —8 LRI iz, BE»6 8 HE
LURE, FEMEDOMBEITRRD B < Zp oo, IRE~OFEL, MEo> 10 PTH 2 PL2IFI2HBV T,
DT NICED BV, WIREIRTIE, BRI S 72 h - 72 (Hoechst AG, 1989b)

OECD DA A KT A > 402 |ZHEHL U 7% Bz 3t FH aBR 23 St < 41T Y (Wistar 7~ F D LDs
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X, B CREINT-ME—DOHETH D 2,000 mg/kg REZ A5 &Sz, SECHIT
A Uedole, RIS T, EEIH, IR, IR, BERI MG S
TW5, HWHO 2 BRICITEEOEEITRD b2, FEWIRFKRTH, HEZR
FIREPT R S e h o T,

41222 EMDT—4

b MIBITEMFRET =21, o TRy, BIEETHOLEZ A, o- 7T =itk b
WREMEA b~EZ v B mdEX, 5 4TV 7eu (Hoechst AG, 1996f) ,

41223 SH¥EEOEH

F otz -, EUICHER RSN TWHRERICE S & 0-7 =V Uid, A&k b5o
B, HEMEZ T (LDso 1 1,890 mg/kg (KH) . 0-7 = P 0d, B AT REc IR EE IR FE Tk
ASHTHAE (T ey e e LT 3.87mg/lL) Th, BREEGER T 2,000 mg/kg A 4 #% Kt L
HATH, EMEZAELSEDLZ LidhdoTz, BROKE, WARE £ I3 8 %
(CAMERMEBEN R SN2 &b, 0-7 =2 VTN T BRI X > T H I
ENDHZ LN SN, FoWBEICROEL LA UTFIRNEE S L2562,
ARNEZ O ECOERPRD Bz, X aORMTRD LI A bES B E U MED
FEIEEIX, B P THIERIENDA AT/ UVMEDEIEEICBEE L TWDH EEXD
NDHZEMNG, o-T =V, T, R23/24/25 O M\ WE IS5, 84 67/548/EC
OFHBE VIS SHEIZOVW TR, FB1EESZRBOZ L,

4123  FIEHE
41231 #HoT—4

OECD OHA KT A > 404 \ZYEHL L T, 7 & I\ 7= S B g /6 e sk 23 F2 6
TN TV D (BEERE DML 99%) , A= U 7= BtE O GRLBEFS & OMREE D KB pk) 1342 C
WH Sy F2ERE L THD 72 FEUNIZIER LTc, A RF A L 83/467/IEEC D53 FFLHEC
FHUT 0-7 =V AT B E R E T I3 S e vy (Hoechst AG, 1984b) .

[FIEEIZ. OECD OH A T A > 405 ([ZHEHL LT, w7 B3 4 N 7= 2ot AR e 5 A ek
WEMEINTIHY WBRYE OFEE 99%) , IZADDOLT NN, 0-7 =3 NIl MEE A3
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52 ENIRE T, B Um0 GRERFTRIE, ISR, IE KRR L OAMESR) 134T
A% 7 BLANICIES Uiz, A R4 > 83/467/EEC D4y #EIZ LT, o-7 =P
VAR I 12 S 7 (Hoechst AG, 1984b) .

41232 EFDT—4

b~ O RFPIRS R 2 JRATH e R B S B 2 7 — 2 13 B H AT,

41233 HHEDEH
7YX & HWCEEMEO B D R RERITEERERS X ORI MEREBR S Thh T, Zhnb

DO HFOFERIZHESL L, o- 7T =V D UATHWEEMEEZ R LT D0, FOREIX., KEF
TATIRANEEE & U COSBEOIEELET- LTV D EIXE X0,

4124 BB
YD T—4%

0-7 =3V UNE, U X OEECIRICH L TEBME LRI ERHALNE ST
% (41231 &),

ErDT—4

t N OEEPCIRIZHTT 2B RMEEEICE L T, 7 — 2B/ 561 T e,

BEHOER

7YX &2 O TEEMEO S D GRS/ BB AT TR, ZO/RRICES &,
0-7 =V, REBELEEZ RIS,
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4125 BREH
41251 #PoOT—4

E/LE» MZ, 0.5 mg/kg (AE A FENGEH b L < 1% 2.5 mg/kg RE 2 K2 & A L7258k Cit
0-7 =¥ UE, BWVEIEME AR LT (2L EOFIRIZAS i TuvZen) (lichking, 1985)
ZORBOMENBRIIA+0THY . SBRFEROZ S LW+ 2 2 LA TE 220,

<~ U AGET Y RERRBRAT T TV D (Ashby et al., 1995) . Z ORERIL, W< ONDFHEF
BT U EWEBRE L LCTHY, RN REBR TR A A U CEM S v, B RAIEMEIZE
T 5 REFHFRICIES O THEE-TEMAR (SAR) BSET Sz, o-. m-. BXOp-73I /7
= /=LAWL, ARIEGFEICE LD &L E AR WIS Z R LI bEMRECE £
TWe, 0-7 2 7= /) —)ViX, 0-7 = P2 o-lil A FABIZ Lo TREF & 3L B BRITAE AR
35 A[REMEAY & 5 (Schmidt et al., 1973 72 K in vitro iER T/REN TN D 4121 THSHR)
2N, kB HEEERS T Y 23 F kR (Basketter & Goodwin, 1988) (2B T, LX) k&7~
L7,

FH. 0T T2 )= p-bMA D UBIOT =) COEERIEEN, RERBRT 0 k2
NaERWTHRLATEY . EER—ALFWEIERT — A X—2ADZNENDT —F v —

MZHMESNTWD, I TEHBEL W OFRRIRSNTOL, T LIRS,
KA Th D 0-7 23TV (1-7T 2 /-2- hF o _RUPU) 2HBRWE L L THWTITD
iz, BN & < HUNZHE 2372 STV % Magnusson and Kligman E/LE > h~ ¥ 33
T—a VRBRTIE, BREE W ORI STV S (Bayer AG, 1991),

41252 EFrDT—4

b MIBT DEEEEEICEAT 527 — 213, BHoinTunRwn, bFWEORSY (-7 =
DUk 0I%E D) B ETe, R Y TREEEFEFEL T, BEEZ T Ao bick
WT, 7 NE— MR EROFAERN 5 L7z (Traupe et al., 1997), 7272 L. £ DEAMITI
20 A DALFWEDPHEL TWeTedh, BIEROFEFHIZ 0-7 =2 VB ED LD ekl
R LD ERETT 52 LT TERY,

41253 RBREHOEH

WX T D 0-7 =T DREERAEHEICET 2 HIIR O N TWD, E/LE Y hOEN

7123
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RN UIEREICHEAZ AT 723BR TlE, BHOBEE W IOREERME LN TV DR, MENE
DA TIERWD, EOZYMEICONTIEL, RHEEENES, (EEDDO o-7 1/ 7«
J—NEED, EENICEEEDOH 5L OWE S, MORBRCTHELZRL TS, L
L., #EEZAETHD o-7 ==F P UF, WUNCEBSH, FohiENshTnsd~
FUIB—va U RBRICBWT, BIEER L, fime LT, o-7 = O U DR EEAENE
EETD0EMNICE L UIRHEIMENER - TE Y, ZOMEEERT DTS DR D 1HH
DB E IS,

4126 REERSHEH
41261 #YPT—4

MEED Wistar &~ b & VN, OECD DA A KZ A 407 ([ZHEHLL C 28 El%fﬁ%ﬁi)‘i%éﬁﬁéﬂf
W5 (0-7 =Y % 0,16, 80 72 LI 400 mglkg/ H {4 8 o> F & CHakl# 0 £ 5-) 25,
mg/kg PREE/B BRIV TIE, BRI BEE L7 (T 72 b IR R T2 BB 78
DO T2, 80 mglkg RE/A LLEORETIE, HEAIRE KO OFR IR A3 Hs X
NTEO, 25O ET 400 mg/kg AE/ARHCE W TE W EEFICRD Sz, Mk
M E Y L E R E R L OO B &N U7, MERERm 5 123\ T, n’*ﬂ*ﬁﬁkfﬁ%%ﬁ’ﬂ
RAIZ L0 BIRO T EE A ML (T UF U b, Foifl, 38 X ONE M) 73388 5 4L7-, 400
mo/kg RE/HEETIL, 15 B IS, WRHE, L 203 AH L8 ORI AR biviz, #EZ
BWTIL, FEBED B X OWFER 5 NCEBOHEM E&OEMA RS, —FH, sy
TIiE, IV IVBELE VRN T AT I —E (GPT) ® EHBRS e, MW
BWTHHUKENSEML, MEFOE Y LV E U RER LORFBERIREN EA L, Mg
FEF AN L 7=, Z O#RERH 51X . NO(A)EL & L T 16 mg/kg fAE/H &\ 9 {73, LOAEL
& LT 80mg/kg REE/H & W\ S ENEH STz,

F344 7 v b0 BeCaFy ¥ 7 A & W TiThiv iz, &% ER SR (0-7 = ¥ Uit (CAS no.
134-29-2) % 0, 1,000, 3,000, 10,000 72\ L% 30,000 ppm @ & T 7 @FEEK G (Z » b

1359 75, 225, 750 720 Li% 2,250 mg/kg (R EE/ HIZAE Y ; ~ © 2 TIEH9 150, 450, 1,500 72\
L1X 4,500 mg/kg REE/HIZHHY) ; A BEMERE S ICF D) OFE®RBELN TS, 7 v T
10,000 ppm LA EIZHBWT, HEERFIIC 10%% B2 D IREK T & %55 o AR K 235880
Hil, o OMEIE Rl K ORRR{EE 2 L CTne, F72, 1,000 220 LIiZ 3,000 ppm
THEEEZZTTWEET v FoMlEs . Kok{b LTz, 3,000 ppm TR G- 23217 T\he~
7 ATIE, HEEAFIC 10% 28 2 D2 RER T 23R S 41, 10,000 ppm LA ETHREA25%1T T
Wew U AT, R0 g Bt L, IER L Tuz (NCI, 1978)
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EURAR: 0-ANISIDINE

2 FREER (NCI, 1978) 1238\ T, F344 T MZ o-7 =3 ¥ UHEREIE A 0, 5,000 720> LI
10,000 ppm DT CIRATH G- ST, £7-. BeCsFL ~ 7 AT 0-7 =¥ U HRFEIE AN 0, 2,500
720 LIX 5,000 ppm DR EE TR G- Sz, 4587 » ME, 103~107 B IZ A TRE#HE
AU, R~ U A1X, 104 £7203 105 H B IC A TRER I, BRI OEF THET L7eaT
OHERENY) . F L ORI O TR B L7122 T ORI OV T, 1l ORRkE
HURARRAS 2N FEHE S 7228, MR 72 O U IR AL 2O I3 S ey » T2, B3 A
PRI OV TIE, 41281 HIZEHEH L TV D, WTNOEMFEIZ OV TS, HEKAFRZR
EEBODEE SN TS, WTFRLOBIPREICENTH, MEREEORE TR b
MG L, ENBHEBRMEICEE L b 0TI RN EB 2 b,

FAEBRAGR S L IZERSRGRBROE ML, 0-7 =2 VN0 THEL TV,

41262 EFDT—4
b FOKERE SN EICALNDEEBICET 27 — X, HoN TR,
41263 REESHBROEHN

OECD DO WA K7 A 407 |[ZHEPLL TiThoNi=T » Fd 28 HRERRE N GHBRN 51X,
NO(A)EL & LT 16 mg/kg RHE/H &5 fEAS, LOAEL & LT 80 mglkg {KH/H &\ 5 fEA
Sz, 80 molkg REE/H TR BV, SR A F~E 7 B B UTERORE R A
C7ebDEBEXLIL, A MNEZ v EUERRICE L Tix, BEA VICHET D Z &Y
ABFEHRTHDEEZXD, THUTEDSE, RY A7 FHEEERE L. SHMEEEICBE LT
1%, Xn; R48I22THFEMA Y | ~D EZRE L7V, FEEREW 2 T AR AR S L <
IR RO TEHRIT. HF o TV,

4127 ZEERRERH

Invitro 35 X WV invivo TOZE BJFMERER OFERIL, LT O Table 4.5 35 L1V 4.6 ([ZFFER ST
W5,

HERE L UEER

JFEAY 2 W2l o in vitro BRI K D iThbzilBR (r X 2 F 7 A (Salmonella
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typhimurium) z FHV 72 Ames 30 & 72 13 umu 38R . KM (Escherichia coli) & VN 7218 Jm 2498
ERBRBR) OFT —Z BN ONELNTVER, o-7 =V uid, REHEEROGFETTH
HEETTH, BEEVIREREZRL TV,

LnL, RAIF 7 AHD TA98, TA 100, TA 1537 33 L N TA 1538 % AU /- 3BR Tl #
BWEREMES TH, £ N-TEF AR T A7 =27 —BIEERED LR X I T
7 AW ERWTZRBR T, L ERRICB W T, RENETEROIFIE F Ttk L WO RERMN RS
BN RZT btz (4121 EH B, BEOBFEMERIZ £ 7253 > THEM S L7z & 5B
TlX, FUSIZ) 72 0 OFENRD bNT-, A< BRSNS, RAIF 7 AR
TA98IZHUN T, S9 mix DAF(E F CIHFITIR B EMERIS /RSN TV D,

IHIT, 0-7 =¥V, HAFBERNCRE W T, RN OMIAZ IC L0 BaFRELT Xl
ZLBELZEPIRESNTVD,

TEZELIEMAE Z AL = in vitro &

CHO ififid & v 7o Yo (R B 3B o K QMR YL /R ek, b N~ R Y 7
—<BRICBW T, RBHEHROFE T L OIEGFE FCTHMEE WO RIS LTV D,
v AV T —~fifaE R v U BB T, ARETEER OIFIE T TO R
EWVIFRERBFTOENT WD, ZHUTH L, 7 v FOIFMIZ AW AES DNA GG ©
X, LW IORERPE LTV,

THELIEMAE Z AL = invivo &

L OMIE Z AV - in vivo iBR B DIZ L A 8T, BBIEE WO ERME STV S (MC 1
WEL LIE PP RA BT ULEERAWT 0-7 =322 D DNA ~DO A FEATEZ BE L
TR (B3 e, THED) . DNA —ARBIU0IErakiR OFFig, B, g, Isie. Mafie, #5EL) | 1 38
B (RO 5 RO e LISREREN S 5T & 2/ MR (B BE £ 72 13 FR) . UDS 3Bk (%
ik, AFlED) ), £7-. ¥4 13 a 7 a3 3= (Drosophila melanogaster) % 7= M5 P B E
MERTH, -7 = UUE BIEEWVORIREZTRLTWND,

5 TR R BR (EEN % 5-) . Friedman-Staub 385k Ck5 3.0 DNA S ELEZ ) . B L OF
Arda vy AT E DTSR B e & QNS 2 3B TIX, BitkE v )
FER DG HAL TN D, Friedman-Staub BRI, fERHE OS5, w3k L ORRICEET 5
A BB X O E DTV S bRICHOW T O 28 LA S 67/548/EEC ([ZiR > 7=
FARESR AT 5 6 D & A7 S (0 L 225, 21.8.2001, p.1) . % 5 L7=HfinoExic B4 %
2001 4F 8 A 6 AT DZEE SRS 2001/59/EC ICHS & | Uil OfE b, o-7 =Y

10/23



EURAR: 0-ANISIDINE

Y OGERGRE, [HT TV —3 OERFHEYE, RN, [hT 3V —3 OERIFIEWE
R68|~L EHiz DL, EIESND,

BOIMES. S4L72 Big Blue™ h 7 U A Y = = 7~ 7 RZREHABRIL, Fike L TEREL S
NTWEN, FEERTEKREIN TR, 0-7 =2V UE, ZORBRIZBWT, v 7 A
KT v N TOHNAOFEERFEEETH DB W T, 5507235 lac I"EIRE R A
LT, MIETIZZO LS RFRITERO bR hoT,

HFDEZ A, BaFEEERORBRI HIX, 0-7 = P OIEMAEFIIHA L E SR T
W, B EEERESCN-TEF L T VAT 27 —BOMEARBE STV D (4121 FESH),
ZOZEE, BBV T, T UMMMEERER o-T =2 Y R OREIEM O D AR T S
AHREME AR TR T2 LD TH Y, ZOEXIE, 0-7 =2 VU OFIIMENTRD 722N DI 525K
BEEPBDOOLNDHZ L EEAS LTS,
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Table 4.5 Mutagenicity of o-anisidine in vitro

EURAR: 0-ANISIDINE

summary)

Assay Strain / Type Metabolic | Concentration range Results Comments Reference
activation
Procaryotes
Escherichia coli WP2uvrA +/- 0.3-10,000 pg/plate ambiguous with S9 mix from | four-laboratory study; Dunkel et al. (1985)
mouse and hamster; o-Anisidine HCl was tested;
considerable differences in study well documented and
results described in sufficient detail
Escherichia coli WP2, WP2uvrA- +/- up to 1,000 pg/ml (only [ negative study well documented and | Thompson et al. (1983)
highest tested described in sufficient detail
concentration given)
Escherichia coli WP2/pKM101, 313-5,000 pg/plate negative two-laboratory study; Watanabe et al. (1996)
WP2uvrA/pKM 101 study well documented and
described in sufficient detail
Escherichia coli WP2uvrA +/- 0.004 - 10 p/plate negative study well documented and | Hoechst AG (1984)
described in sufficient detail
Escherichia coli I. K12/343/636 +/- up to 117 mg/ml (only both strains negative with S9 | study well documented and | Hellmér & Bolcsfoldi (1992a)
1. K12/343/591 highest tested mix; described in sufficient detail
concentration given) positive in K12/343/591
without S9 mix
Salmonella typhimurium | TA 98, TA 100, TA 1535, +/- 0.004 - 10 p/plate negative study well documented and | Hoechst AG (1984)
TA 1537, TA 1538 described in sufficient detail
Salmonella typhimurium | TA 98, TA 100, TA 1535, +/- up to 1,000 pg/ml (only | negative study well documented and | Thompson et al. (1983)
TA 1537, TA 1538, G46, highest tested described in sufficient detalil
C 3076, D 3052 concentration given)
Salmonella typhimurium | TA 98, TA 100, TA 102 +/- 100 pg/plate negative in Italian (brief English Vito et al. (1985)

Table 4.5 continued overleaf
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Table 4.5 Mutagenicity of o-anisidine in vitro continued

EURAR: 0-ANISIDINE

described in sufficient detail

Assay Strain / Type Metabolic | Concentration range Results Comments Reference
activation
Salmonellatyphimurium | TA 98, TA 100 +/- 1-5,000 pg/plate TA 98: dose-dependent study well documented and | Shimizu & Takemura (1983)
increase from about described in sufficient detail
1-3,000 pg with S9 mix (also
positive when tested with S9
mix and norharman);
TA 100: dose-dependent
increase from about 1-100 pg
with S9 mix
Salmonella typhimurium | TA 98, TA 100, TA 1535, +/- 10-10,810 pg/plate ambiguous in TA 100 without | study well documented and | Haworth et al. (1983)
TA 1537 S9 mix at about = 1,000 pg described in sufficient detalil
Salmonella typhimurium | TA 98, TA 100, TA 1535, +/- 100 - 5,000 pg/plate TA 98: positive with S9 mix study well documented and | Wagner & Pugh (1995)
TA 1537 and norharman described in sufficient detail
Salmonellatyphimurium | YG 1012, YG 1029 +/- 1-1,230 pg/plate positive in YG 1029 with S9 hamster S9 fraction; the Thompson et al. (1992)
mix at about =12 ng strain YG 1029 has an
elevated N-
acetyltransferase level,
study well documented and
described in sufficient detail
Salmonella typhimurium | TA 98, TA 100, TA 1535, +/- 0.3-10,000 pg/plate TA 98, TA 100, TA1537,and | four-laboratory study; Dunkel et al. (1985)
TA 1537, TA 1538 TA 1538 with S9 mix: judged | o-Anisidine HCI was tested;
as positive, although there study well documented and
were considerable differences | described in sufficient detail
in results
Salmonella typhimurium | TA 1538 +/- 50 or 100 pg/plate negative study well documented and | Garner & Nutman (1977)
described in sufficient detail
Salmonella typhimurium | TA 98, TA 100 +/- 3-10,000 pg/plate TA 98: positive with S9 mix at | study well documented and | Zeiger et al. (1992)
about = 100 pg; described in sufficient detail
TA 100: positive with S9 mix
atabout =233 ug
Salmonellatyphimurium | TA 1538 +/- 100 pg/plate negative study well documented and | Ferretti et al. (1977)

Table 4.5 continued overleaf
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Table 4.5 Mutagenicity of o-anisidine in vitro continued

EURAR: 0-ANISIDINE

with S9 mix:
2,400-2,800 pg/ml

with S9 mix; positive at
>2,400-2,800 ng

study well documented and
described in sufficient detail

Assay Strain / Type Metabolic | Concentration range Results Comments Reference
activation
Salmonella typhimurium | TA 102, TA 2638 313-5,000 pg/plate negative two-laboratory study; Watanabe et al. (1996)
study well documented and
described in sufficient detail
umu-test TA 1535, NM 2009, + 125-1,000 pg/ml weak increase for umuC gene | the strain NM 2009 hasan | Oda et al. (1995)
Salmonella typhimurium | NM 2000 expression in NM 2009 at elevated O-acetyltransferase
<500 pg level;
study well documented and
described in sufficient detail
Yeast
DEL assay RS112 5-7.5mg/ml positive study well documented and | Brennan &Schiestl (1999)
Saccharomyces significant increases in described in sufficient detail
cerevisiae recombination at 5 mg/ml and
a 7-fold increase at 7.5 mg/ml
recombination was reduced by
co-incubation with antioxidant
N-acetyl-cysteine
Mammalian cell mutation
Alkaline elution assay Mouse lymphoma +/- without S9 mix: negative without S9 mix; study well documented and | Garberg et al. (1988)
L5178Y/TK*- cells 0.12 - 1.85 mg/ml; positive with S9 mix at about | described in sufficient detail
with S9 mix: =0.17mg
0.1-0.5 mg/ml
Chromosome aberration | CHO cells +/- without S9 mix: without S9 mix; positive at precipitation of the Galloway et al. (1987)
assay 1200-1400 pg/ml; 1,200-1,300 pg; substance at = 1,200 pg;

Table 4.5 continued overleaf
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Table 4.5 Mutagenicity of o-anisidine in vitro continued

EURAR: 0-ANISIDINE

Assay Strain / Type Metabolic | Concentration range Results Comments Reference
activation
Chromosome aberration | human lymphocytes +/- 0.1 or 25 mg/m3 positive no further information llichkina (1985)
assay available (English
translation from Russian);
documentation insufficient
for assessment
Mouse lymphoma assay | L5178Y TK*/- cells +/- without S9 mix: without S9 mix: positive at study well documented and | Wangenheim & Bolcsfoldi
246 - 1230 pg/ml; =246 pg; described in sufficient detail | (1988)
with S9 mix: with S9 mix: positive at
123 - 370 pg/ml >23ug
Sister chromatid CHO cells +/- without S9 mix: without S9 mix: positive at = 38 | precipitation of the Galloway et al. (1987)
exchange assay 38-377 pg/m; ug; substance at =2,500 pg/ml;
with S9 mix: with S9 mix: positive at = 2,500 | study well documented and
2500-3000 pg/ml ug; described in sufficient detail
positive mainly at doses that
induced marked cell cycle
delay
Unscheduled DNA rat hepatocytes 0.04 — 1 mg/ml negative study well documented and | San & Sly (1995)
synthesis assay described in sufficient detail
Unscheduled DNA rat hepatocytes 0.06 - 123 ng/ml negative study well documented and | Thompson et al. (1983)
synthesis assay described in sufficient detalil
Unscheduled DNA rat hepatocytes 0.123 - 123 mg/ml negative study well documented and | Yoshimi et al. (1988)
synthesis assay described in sufficient detail
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Table 4.6 Mutagenicity of o-anisidine in vivo

EURAR: 0-ANISIDINE

(14C-labelling)
(bladder, liver)

via gavage

HCllkg

Assay Sex / Strain/ Route of Exposure concentration | Results Comments Reference
Animal administration and duration
DNA adduct assay female B¢CsF1 mice | single oral application 750 mg o-anisidine HCI/kg | negative sampling time: 24 h Ashby et al. (1994)
(32P-post-labelling) or female transgenic | via gavage
(bladder, liver) BsC3F1 (Big Blue™)
mice
DNA adduct assay female B¢CsF1 mice | single oral application 750 mg “C-o0-anisidine negative sampling time: 6, 12 or 24 h | Ashby et al. (1994

Big Blue™
transgenic mouse
mutation assay
(bladder, liver)

female transgenic
BsCsF1 (Big Blue™)
mice

1, 3 or 10 applications
via gavage

750 mg o-anisidine HCl/kg

small increase in mutation frequency
in the bladder (increased mutation
frequencies were observed following
1, 3, or 10 daily doses with sampling
times 1 or 2 weeks after the final
dose); statistical significance was
only reached 2 weeks after either 3
or 10 daily administrations

Glickman et al. (1993);
Ashby et al. (1994;
Morrison & Ashby
(1994)

thymus, testes)

cells from thymus and testes

were isolated at 16 h

DNA single strand male Wistar rats I. single oral application | 1. 500 mg/kg; negative sampling time: Ashby et al. (1991)
break assay (liver, via gavage; 1. 500 or 750 mg/kg l.4h;

kidney, spleen, II. single i.p. application 1. 500 mg/kg: 1 or 4 h, 750

bladder) mg/kg: 4 h

DNA single strand male Wistar rats 6 i.p. applications (no 200 mg/kg negative Ashby et al. (1991)
break assay (liver, further data)

kidney, spleen,

bladder)

DNA single strand male Wistar rats single i.p. application5 | 200 mg/kg negative sampling time: Ashby et al. (1991)
break assay (liver, days after tissue 4h

kidney, spleen, enzyme induction with

bladder) Aroclor 1254

DNA single strand male Sprague- single oral application 700 mg/kg negative hepatocytes were isolated at | Ashby et al. (1991)
break assay (liver, Dawley rats via gavage 3orl6h;

Table 4.6 continued overleaf
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Table 4.6 Mutagenicity of o-anisidine in vivo

EURAR: 0-ANISIDINE

erythrocytes was statistically
different from control values

Assay Sex / Strain/ Route of Exposure concentration | Results Comments Reference
Animal administration and duration

Host-mediated male NMRI mice oral unspecified 430 or 1,300 mg/kg negative test with E. coli K12; Hellmér & Bolcsfoldi
assay bacterial samples were (1992h)

collected after a 2-h

exposure from blood, liver,

lung, kidney and testes
Host-mediated male NMRI mice i.p. 310 or 920 mg/kg positive in blood, liver and kidney test with E. coli K12; Hellmér & Bolcsfoldi
assay bacterial samples were (1992h)

collected after a 2-h

exposure from blood, liver,

lung, kidney and testes
Inhibition of male mice oral unspecified 200 mg/kg positive “Friedman-Staub assay” Seiler (1977)
testicular DNA (test system not sensitive
synthesis enough for this investigated

parameter)
Micronucleusassay | male CBA mice 3 oral applications via 345 or 690 mg/kg negative sampling time: 48 h Ashby et al. (1991)
(bone marrow) gavage (no further data)
Micronucleusassay | male BsCsFimice | 3i.p. applications (no 125, 250 or 500 mg/kg negative sampling time: 24 h Ashby et al. (1991)
(bone marrow) further data)
Micronucleusassay | male Alpk:APfSD single oral application 690 or 1380 mg/kg negative sampling time: 24 h Ashby et al. (1991)
(bone marrow) rats via gavage
Micronucleusassay | male & female single oral application 1000 mg/kg negative sampling time: 24 - 72 h; the | Hoechst AG (1989)
(bone marrow) NMRI mice via gavage ratio of polychromatic to

normochromatic

Table 4.6 continued overleaf
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Table 4.6 Mutagenicity of o-anisidine in vivo

EURAR: 0-ANISIDINE

recombination test)

medium prepared with the
test substance

Assay Sex / Strain/ Route of Exposure concentration | Results Comments Reference
Animal administration and duration

Micronucleusassay | male & female ICR | single oral application 225, 450 or 900 mglkg negative sampling time:24 or 48 h Putman et al. (1998)
(bone marrow) mice via gavage (m);

275, 550 or 1100 mg/kg (f)
Micronucleusassay | male CBA mice single oral application 690 mgl/kg negative sampling time:24 or 48 h Ashby et al. (1991)
(bone marrow) via gavage
Micronucleusassay | male Alpk:APfSD single oral application 690 or 1104 mg/kg negative hepatocytes were isolated | Ashby et al. (1991)
(liver) rats via gavage onday 5
Micronucleusassay | male F344 rats single oral application 150, 350 or 690 mg/kg negative hepatocytes were isolated | Ashby et al. (1991)
(liver) via gavage onday5
UDS assay (kidney) | male F344 rats i.p. 200 or 500 mg/kg negative sampling time: 12 h Tyson & Mirsalis (1985)
UDS assay (liver) male Alpk:APfSD single oral application 1. 100, 200, 400, 690 or negative sampling time: Ashby et al. (1991)

rats via gavage 1104 mg/kg l.2h:

I1. 50, 100, 200 or 400, .12 h

690 or 1104 mg/kg
Sex-linked recessive | Drosophila |. via diet I. 500 ppm negative Yoon et al. (1985)
lethal assay melanogaster II. injection 1. 2000 ppm
w/w+ somatic assay | Drosophila chronic exposure 62 - 616 mg positive flies were permitted to lay Rodriguez-Arnaiz &
(somatic mutation and | melanogaster eggs for 3 days on standard | Aranda (1994)
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EURAR: 0-ANISIDINE

EERMEDERN

EHEMED B 2 IR 51X, 0-7 =2 VW in vitro TlEfnmtEZ2 RmT &V ) 4 7edE
HAF BTV D 23, invivo BB TITHK T DRI R EN TN D, Btk & W I RN R S
7z in vivo BRI, ZEFMEICEE TS EU OEORILE 25 Z & 2RO b T
WS, REBEERFIL. FT VATV =y 7~ RAERERRBROEER L OZF0
HAHT & 725 in vitro X0 in vivo TOFEILZ: b NI E TR O A E 0 EE T 5
DERIRL, 0-7 =% T 3V —3, R68 OERFMHWEIZHIET HEWVIIREE X
LBRbDTHDEEZD, FH 67/548/EC DA EE 1 IZHESK HHICHOWTIL, HlELS
oz L,

4128 EBNAM
41281 #YWT—4

2 FERRBR N FEHE S TE Y (NCI, 1978), F344 7 v MIKF L, o-7 =3 UHIFERIEAS, 0
5,000 72\ L1 10,000 ppm D TIREFF 5- S 4172 (BETI38 333 £ 7213 666 mg/kg A5/ H |
BT I3 500 F 7213 1,000 mg/kg (AE/H O EE 720D . D IXiEEE L X L Cix 256 £ 7=
1% 512 mg/kg AR EE/H , B L1V 385 £ 7213 770 mg/kg (K E/H /RS 3 5), F£7-. BCsFi~ v

ZIZHRF L, 0, 2,500 720 L% 5,000 ppm DR TOIREFE 5-23 7o 7z (METITAK 214 $£7=
1% 428 mg/kg S EE/ H | i TIEK) 250 £ 7213 500 mo/kg RE/H DR E 20 . 2R S I LlEEE
F L LTIH164 7213328 mglkg AR/ H . 35 L 10V192 F 7213 384 mglkg AR/ FHITARS %) 7,
AT v ME, 103~107 HBICETREE S, A~ T A%, 104 £721% 105 HHEICAET
Bk ST, RBRBIEO®RD TEE L2 TOmREY ., I L OSBRI 0K T 1N B
L 722 T OWREMWIZHOVNT, B OB FAIRAE N I Sz, MR 7720 L
IXELFRIREI LS S e o T2,

-7 =V E, WO L, BAAMEE R LT,

7 NOMERENTIUZIBN TS, BEROBAT LN A FTZITHABEENE O b, 7 v b
TiE, BEROBAT LD AR LORRROEISMICIEL & 380 b7z (Table 4.7 2H), &
FERETIE, B, 7y FTRODLND Z EITIFE A EBEOEEFHRNES LT T
(Jonkinen, 1990), mHEHETIX, £ TO T v FA383~88 HLINIZ WA THL LTz, KHE
HTH, ARRIIARICE»-T,

T Z v hOHRE: 3009, ME200g;1 HY72 0 ofEHEEE: 20 g
~ 7 ADWHRE: 359, ME30g;1 HY72 0 ofikhlEfE:3g
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FORIRIES X, FRIR-T RN T V ZAOENIC L > TE USRS 5, FIRIR-TE
RONRT U ZAREHND &, AT 2EAL LD & LT, FRIBOREDOHMIEAA K
&L Y E-FOHEBENE AT D (Thomas & Williams, 1991; Andrae & Greim, 1992)

< 7 AREZMENME o T, AR L RETHo7-, BHEICBWTO R, E
EOBAT BN ASCHIEORARN, AEICER LT\, ZOMIITEEIIRD 5
72 o 7= (Table 4.8 /7).

Table 4.7 Results of the carcinogenicity study with rats (NCI, 1978)

Dose (ppm)
0 5,000 10,000
Survival (at week 52) m; 55/55 m: 55/55 m: 49/55
f. 55/55 f. 55/55 f: 44/55
Kidney or kidney-pelvis
Transitional-cell carcinoma m: 0/53 m: 3/55 m: 7/53*
f. 0/52 f. 0/52 f. 1/54
Urinary bladder
Transitional-cell carcinoma or m: 0/51 m: 52/54* m: 52/52*
papilloma f. 0/49 f. 46/49* f. 50/51*
only papilloma m: 0/51 m: 1/54 m: 2/52
f.0/49 f. 5/49 f. 0/51
Thyroid
C-cell carcinoma m: 0/53 m: 2/40 m: 0/40
f. 3/49 f. 1/45 f. 0/46
C-cell adenoma or carcinoma m: 3/53 m: 3/40 m: 0/40
f. 4/49 f. 1/45 f. 0/46
Follicular-cell carcinoma m: 0/53 m: 2/40 m: 2/40
f. 0/49 f. 3/45 f. 0/46
All follicular-cell tumors** m: 0/53 m: 7/40% m: 6/40*
f. 1/49 f. 4/45 f. 3/46

* Statistically significant increase
** Carcinomas, cystadenocarcinomas, adenomas, cystadenomas and papillary cystadenomas
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Table 4.8 Results of the carcinogenicity study with mice (NCI, 1978)

Dose (ppm)
0 2,500 5,000

Survival (at week 103) m: 44/55 m: 43/55 m: 43/55

f: 44/55 f: 38/55 f: 42/55
Urinary bladder
Transitional-cell carcinoma or m: 0/48 m: 2/55 m: 22/53*
papilloma £ 0/50 f. 1/51 f: 22/50*
Hyperplasia m: 1/48 m: 2/55 m: 21/53

f. 0/50 f. 1/51 f. 12/50

* Statistically significant increase

0-7 =V DIER T BT —XEEERMT AR EMSI N TND, 7, 13 /21T 16 T
THERR SN 727 » b (F344) D 2 BEIZ, N-7FL-N-(4-E Rk v 7F ) =ta vy 7 I v
(BBN) 23, A = x—% & LT, &#O 4 BEERKEE 72 (0.05%), 10 lCORET ~ BT
RS D 3 FHOREICIL, [F UMM, BALEOKAE 2 Hiviz, BBN ZaifkhG S hic#f
D—FH I X OILED KB G2 BNTEICR L, o-7 =328, ko 2 #HiE 1,700 ppm
DYEFE TIRETE 5 (7 85 mg/kg RE) S, £ D% 30 1T 425 ppm OFEE TR 5 S
L7289 21.3mglkg AE), 26O TO T v ML, 36 BE#ZIZERK I, BBN & o-7
=V O G EERGINTT v P TR, REOCEHIERENAERITELS . EEROMET:
AR ClE, FLER IS L O BB OB AR FEIC EF L TWDL 00 REh, £
BBN 721J # & 5- S BRI e~ BEREOFLBAERS T O ADMEIN L TV D DR S 37z,
ZHIZR L 0- 7 =3 VU R SN HETIE, 2N O IR TH - 7= (Table 4.9
M) (Onoetal., 1992),

Table 4.9 Result of the tumor-promoting potential of o-anisidine (Ono et al., 1992)
Hyperplasia n (%) Papilloma n (%) Carcinoma n (%)
o-anisidine only (10 rats) 0(0) 0(0) 0(0)
BBN only (13 rats) 2 (15) 0(0) 0(0)
BBN and o-anisidine (16 rats) 13(81) 3(19) 2(13)

RN ANEIT B LTIk, FEREEI . FERE TN (E MR 73 2 42 ST\ 5 (Ashby et al,
1091), —F. BHEC BT BRBACE L TIE, SEEMETH Y GERIIIINE L | SRR
BV . E L OB OBBEIERB T L\ O AR LILTH Y | BRI
FAMERE 225 Tl 5 2 L IR ATl 0,
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41282 EFDT—4

b MBI DRBAMRBIIET 27— 213, BTy,

41283 HEHMNAMDODELH

-7 = TUNE, Ty FBXUOS T RIZK L, BBAMEZR LI, WTHOENFEIZIBWT
b, FERENSEEIIER ChH o7, HET v FTIXS 61T, BURBRIES O A FHE M G
RO BNz, 0-T = P UEBRIEZROEE LR ORNPAMEEEIL, o-T =YV HY
Ll Enbs LB NS, BEEOS ZEHMRBR DI, 0-7 =T in
vitro TEREFMEZ IR &0 D F43 225G H VTV D A3, in vivo sBR TIEAR T 266 R
WRINTWD, BISFRRERZNET 2BR TIE BEE WO RERBELNA TV D,

WZEDLC &, o7 =3V UE, BlamE e G T 0RBAME L BRENLIRETH D,
LU, I CHEEE TS DNA FIMADIZAL 2 R RELITER D HAL TV N DI H 937
boT, N AV =y 7w RAEAOTERBR T, BRI T D 28R RIS AL O
FEPEDOOLNTZ, ZNEDOZ LD, 0-7 = VU DN IEEBEN IS K o TREEE KT
LTWD HREMEZ . SERICERINS 2 2 LT TE 220,

WM Z B 23 (F545 67/548/EEC DAFIEE 1) | [EIBEA AAFFERER (JARC, 1999) . FA YV /FEEEREE
RRFFAIEE (MAK) ZE4: (DFG, 1996) 1X, 0-7 =3 VU RN AMEME & A7 LT D,
HAERY L SN TWVWHEES 67/548/EEC IC S AHEICHID o- 7 =P uid, T a3 —2
T R45 ORFLAET D (DBAESERITBENAY) DBNRAME TH D Z & DR
TW%, 64 67/548/EC DAfFBE I I ES S HFIZHOWTIE, H1EEZSROZ &,

4129 HESH

41291 #YT—4

AFERRE PRI A - FE B 22 O N T IMEIC B2 7 — 213, o Tuviewn,

T v "Rv U A& Wz 2 FRIRE A AMERER (NCI, 1978) TiE, HEICBWTHESE, miZiRE
F OB OB R 3 . HEIZ 3 W) TIPSR L OV ORI B2 0 3R 23 S i
IWTWDN, 0-7 =3 ¥ U RBIE DN ERCMED A TR 1A ER B L RIT L 2 & 2med
LITRITRBO biviehote, £io, 7y FEHWEHSMERR TS, HRAOZEIITE
R BRI T (MEDATEZRE 1T~ H AL TV 720 Hoechst AG, 1990¢) o
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0-7 =T Uy LIFRIRIIC, EER LA MIZ OV T, EE b EE R T — 2 X—
A6, FAFERMER LOEFBIEICET O FEHRES L 2 N TE D, T —FIIA+50
MM, 0T X ) 7= )= UT UK AL—ZJEENE G L2 TiE, 100 mg/kg 4
HOMET, BEEEITAECRPo72), BEkEl KOEGFEERRD LN TND, Z0
BT, 0-7 X/ 72 /=AW 0-T =20 D oA FIAIC & » TREEW & LTAEL
% AREMEDN B 5 (invitro FRBR T/R & T 5, Schmidt et al., 1973;4.1.2.1 EXR) 7=, B
TOMERH DN, ERWEDEB TR TRESNLTE LT, £ OEBEMEITITEER
DD, p-7°/71/wwi W DOFRNEITS D203, [HFRNEEICHREOLNTWD, £
kL. Ty MIRAFEKG LWL o0 0RBRE LU LR X — RS LR T,
%T%éki@%i%ﬁ BIEDRARIOR SN TS (EHE TRIEBEERE TN E D
DIEHE STV, £o, NARZ —ERWERBR TR, BHEREERED b T
WHET, A LU A B EFEEDPEIOR SN TN D, 7= 220 ThH, %
AR EEMER KOEFIEEN RSN TND, 0-7 =3 VAL TR, 2Dk 5 EE
TIUEAMERE LEBICE L CRO LD PG E LT, %FA%&Dt/mF®
BREBROOLNTND, ZOFEL, BETOHREICK L, BHEICKT U LICHETH
D ENHERIS D, BEOHMBEM CORERZREIL, BoEticloThilgRzEn
/(7T =T oS p-Eb T Y —3 OERFIEME) 23, in vivo EAREEME
BROFERNSLTDHE, 0-T =0 VNI DN T HRBROHER A2 52 Z &%, Ho7edifS et
SYAAN

41292 EFDT—4

b MTRT D AEIER BT 527 — 213, Bhh Ty,

41293 HEEMHOEH

2 FERPRE DS AR BR IZ B WD CTA TSR B ISR S BN RO b N ho T2 2 v h, 0-7
SV NIAESERE ) B EE LW EVRIE IS,

A R B X OMETTEEIC O WL, 0-T =3 P DOF— 2 NELN TV RN,
HTDELEZA, fmzazE LT TRy, BT E WO FTRBE LTS
MDD, 0T =T VUL, EMEEA T A RTREEN RIS,
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