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[% #]

4-7377=x/—N (AP) ¥, CHLIUMIE (Frv A ==X - NaZxy—, Jil) KHhm
BEEEFRE L1 ,

AP @ CHL/IUMIREZHS § 2 S0% EFEHIHIM AL I, SEATALEE  (HTisERs iy o C 2405 R 038)
TiX 0.0l mg/ml THorz, T/, HHFMMILD SOmix FEE T (S9 KIS H AP T 6h% R
% 18K o EEIF) TRESUHEETHS 1.1 mgml (10mM) 2B WTH 50% % &
2 B HIEIHEIEERD Sk B o 7245, SO mix FEFEET (S9 KL H b (1 MEM B %
fEH) Tk 0.1 mgml T o 7z,

DT LD R A RREHBRT W, ERLIL (24FF B & U7 48RFRLER) & ARG
o> S mix IEFFAET T B VT, S0 % FHM IR EE D 2051 E T H 5 0.020 mg/ml &
020 mg/ml # ZNENREGLIRE L L, A2 THRUIMBEZRE L. —F. HKH
MO SOmix FEETICHBV T, LI1mgml (10mM) 2 RSN EREL L, A2 TF
WUPRSRRE % BRE U7 o BeARaHT SN BE e i & IR 1L, B ALTE C 0.010 mg/ml . AERER
MBD SOmix AT BLUFEFETICBN TR, AN 1.1 mgml (10mM) B LT
0.025 mg/ml DIEETHo 22D, CRLDBE*BRNIROTSBERL L, ¥
MIALELO) SO mix FEFAETICB W TIE 2RAE, WHAL A B & M ERE LI S9 mix FIET
KBWTRIRELHELGLR L LT,

Yetu R T OKER. AP IC & 2 Qefa koo R, BRI & OF S9 mix IFFFET T
R L= 358 BV CHEICHML ., RERGFED A b1 (45FRT 38 & U485 M
e ALER ¢ 0.0025~ 0.010 mg/ml, S9 mix FEFFAE T THERFHIALIE © 0.013 $ & UF 0.025 mg/ml,
p<0.05) . SO mix fFfE F CIXEEHHOERIEGE O N/ze —F. AP RV ROMHEEAIC
BWTH, HHREMBLHAEL o7



[+ =]

LB O BERHEE L FHET 5 - 00 EHIREEN—o & LT, WlEYSsEMik+ A
VB YK RERES S B, LFEWEIT L o THRINBRAEARE T, KHIL THE
BHE (¥Fv v 7, U, Z8R) CHEE (B, REENR) 50, 6iEl
DNABE., BERMBEOSEEMORE L E2 XML T b, FHETH /2 CHL/IU #H
faid, BB % ( —BRWIEFYE S L TREARE O RBEERE V720,
AR ERBRIC L AL RS,

OECD BEFFL#MBE R ARICR 2 HEURAER RO IR E LT, AP DHlIRIZENE
BEFFMY 5729, CHLIU M v 2 3R RERBR A EB L 2. % BARHAERIL,
CHBALEDE R 2B Iz >wT) (B 624E 3H 318, BRIR¥ES 2375, ¥R
%3067, 625&F 4 3035) BLU [OECD HUARERA A FJ 4~ 1 473] cHEm L, [t
FUE GLP ZRHE ] (WBAN S94F 3H 318, BRIRES 395, FERIE 2295, S9IL/RE 8575
CLETHAAN 634F 117 18H . AW 2335, 445385, 634/F4E 8235) WHSWTE
ML 70



b & 73]

R 1))

CHL/IU #ifa (JCRBMIfE /x> 2 £ b AF) 1. 24881 (Cansera International, o v
P 12605420) % 10% &4 — 27V MEM#E# (HKBEE) AV, COA ¥ Fa~x—
5 — (5% CO 37C) WTHEL 220 7o, MRBMA 10N ATRERICH W (B
DRERENE, 1988FE 2 ICAF LR T4, BAER 1210) .

2 BEBWHESB L UHEUEYE
HWERME TH % AP (CAS No. 123-30-8) > #BE LM 1R % 12 Appendix 1 IZ7R L 72,

AP I oINS B, BREXREEL, FHOOETVAF VAN FFY
F (Sigma, v FEF . ) WCHEMBLUTEHERL 720

Xt E L L CHWwWAY 27 aRx A7 73 F (CPA, Sigma Chemical, T v FFE 5 :
73H0846) BLU'v M b<4 ¥ C (MC., WHAIMEELE, ©y M &FS [ 051AEG) &, ¥E
BHRZEEK (KESIETY, oy bEF KSIS0) CEM L. AR L THY .

3 S9 SR

S9 (¥ vya—<¥, oy bEE I RAA333, 1995F O BE, BLUoy bEF .
RAA-338. 19954F 12 8d#) W&, 7THAE O HE Sprague- Dawley 528 7 v M7 = J NV E S —
WES 6NV TIRVERSLTHEIrORBLZbDEMAL, HHAKET-80TCT
BRE L ZVva—26-1) VB (G-6-P, SigmaChemical) . B-=2F V73 F7F=v Y
X2 VAF Y VB (BMLE, B-NADP', #* Y T % VEEE) B X UKCl % EHKICES
L, BAEWE LT—80CTHRE L., AMIZINIT S9. MgCl, 38 & UF HEPES 21X, S9
mix & L7z, S9 mix 7T THEMEM AT 554, S9mix, 2MF5RE MEMB#H (MLEAE
TSOmix L% E) BLUMEMEH (MELRE) 2BRMLTSIRBEE Lz 5% S9.
0.83 mM G-6-P, 0.67 mM B-NADP*, 0.83 mM MgClL,. 5.5 mMKCl, 0.67 mMHEPES) , —

Fiv S9 mix IEFEET THEHLIET 5561, SISHOMH i MEMB# 2/ L 72



4 AR FEEDHIEER

B ERESBICH MR R ONIRELREST 5 720, HEHRWEOMIg#IEIC K
ZT BRI, CHUYIUMIIE R 0.25% + ) 7Y v & FWCHBEL 727, 4X10° 8/ml ©
Mpamm e L, 205m QX10M8) 275 2AFv 2574 v 2 (B 6cm, Coming)
WCHETE L C3HMEREL 7

LI T, P S ml LA L 2%, MR EREE L 25 W FoRmL
24 RALHR L 72,

S9 mix FAE T IS B 5 HRFRIALIE T, SO FUGE 3 ml ICHE AT L 72 7%, R EFA
B % 15 Wl ORI L 6RERALEE L 720 U CERREEMAE (C¥ BL UM 2 5r)
TEEER, Freefc L., SO0 1I8FFMEEL /2o — 7. S9 mix IEFFAE T DRLHEE
IZBWTIE, S9 RIS OH Y I MEM ¥ % v 7 DAL o #E1E, SO mix 77 T D LH
BLRABICT 720

EHALEET IR, 0.0016 ~ 0.050 mg/ml D WEFEH CHIE Lo —F7. FERMLE T
0.034 ~ 1.1 mg/ml (10 mM) DEEHPITRIRL 72, BEFRTH, 10%FNV< Y VBERT
BEL, 01%2 VAZIVANAF Ly METHRB L, HEESFEMREEEST (Monocellater
MO A TS AELR) AV, BB L L 2 A BB oA B EE S 2 G L
7eo RED 720 2071 v ¥ 2k v,

5 YefnREUEEER _
MRS FH R ER o M e B & O RELEE D S9 mix FEFAETITB W T, WMHBEE KT

LT CHL/IU MR o B3l % M L7z T 720 SO%IEFHINHIERE 2. EFHME T 0.01

mg/ml, $ERERLILD SO mix FEFAE T BV TIR0.1 mgml THo 72 (Fig. 1, 2) o —H,
FRFRALIED SOmix FEFE T I B T, HHLAIMBED 1.1 mgml (10mM) KBWVTH
50% DAL A SR v o 72 (Fig. 2) o

DT EORBARERBRICB VT, BHRAILES X U7 S9 mix FEFET I BT 2 HRH
METIZ, £NEN SO%MEIHIMMGRE D 2ERE * BHLMBE L L, Al2 THLBE
R ERE L7s (BRI © 0.0013, 0.0025, 0.0050, 0.010, 0.020 mg/ml, S9 mix JEFET

D4 FALEL ¢ 0.013, 0.025, 0.050, 0.10, 0.20 mg/ml) o % B, EFHALIL 48R ALER
THEOWRBIEL, 24 L [ CIRECREL 20 —F . EHBAIEO S9 mix F7E FiC



BT, 1.Imgml (10mM) *EHAEMEEE L, AL 2 THLBBEEHEL

(0.28, 0.55. 1.1 mg/ml) o

FEERTHBRIBV TR HEES ) 40T 1 v 2k lv, 205 bo 28 gt
WIERCERH L, o282 TR BB R EERT L Y MEHEEE L E L7,
ARERRIEE, METE PSR & 1 2IZ AT AT o 720 TEHTALIE CId 24 FF ) & 48 FE ] Dk
ERYE ALTREE (BRI RT PREE & R B B X AL BREE  (TAEREHL L ATHE) % ERUT.
ARFLETIE, HRWE L SOmx FET EHEFET T RMUE L. 28, LEHD
i, BEEXTERAE, BT BREE B & UL RS BREE & AR 72,

B tEx BREE IS DV Tk, MC % HEssih 5 ml IS B AR IEEE AT 0.05 pg/ml & 7% 5 & 5 @M
L7ze $7:, CPA % SO UG B & U MEMEi#h 3 ml ICERHMIBEA Spugml &% 5 L) I
WL 726 |

SERART 0 WERRNT, Tt 3 F R RS 0.1 pgml &% B & 3 ICIRINL 720 B3
T, BBETBRE, 0.02% EDTA &8 ) YEBBREHEHEER C&BLUME &
) X DMEEIEAL, 10ml OEEEICEDEE L/ (1000 ~ 1200 ipm. 553°) o
EWEEE T2, B L 72T 0.075S MKCI KB 3 ml 2 0 &, 307 F{KARLEE 2 47 -
7o MRERMLERR, BlEW (X5 /=0 KEEER=31vv) Z6ml Mz &L L-%&, &
HrhkE, BUFHEZESEEMA TERLL 2. BEROHEE HOT- 2%, PEDOE
EWCHBE*BEL, FOLEXATAFNIIR (b2 Lo 7o A ERSICHERRRD)
FTo, I-FESBLIURAITAFFEFLRHA) LICWHETL, ZOITERAEL 720 174 v
TaBHzh DA T A FEEREVERL 72,

3% F AP (pH6.8 » 1/I5M V) YEBRBEW CAFGRE) TR 54 FIEEAL Bk,
KCTTWCRE L. REETHETS L CEAEROBFEHRLIAT A4 Fr— i,
A5 A FIERE 32— FEFIRICANLTRE L 72

Pt ARGIHT I SEIL - T, MIREIIE M EORER & SR EIT L 0. 20% L o> FHxHE5E
BT, #2274 v Va2l bl 0SBULOFHEEBHETR LZEDBVRE L, BIENR
DEBHEBERL L, BIECROBERLIE L.

6 Hetaihair
MBsFER O MERER (Table 1, 2) LORBEICT L H | EHAES L ERHLED

5.



SOmix FFETIZBWVTIE, 0.010 BL U LI mgml (10mM) 25, REEFHOTELRES
BETHo 22t hb, CNLORELEL 3 BENLEESR L L2, EHHLRD
S9 mix FEFFETIC BV TiL, 0.025 mgml 25, FBESNTOTEL RBIRE Cho/T L
rh, CORErEL 2 BERrHENRL L,

Rt R M iz, HABEZ REES, MABWRE (MMS) FIERY KX 20 HEICE
TVTHTFo e LEND, PORBEIEEL TV ARAVWSEFHGRLBR L. FHT
&, BEMRRY. REAIs L UResAEOHEREOEHL K EREMRoKE
REAMRICEA L. £/ RELE TR, X734 FLOZONBELXEMED X7 —
VOMNETEL, AR LZ 71 v Va2 IR LELNIZAT 4 FIER L,
ANDBIERBE D E N NRILGM A5 2 5 e WIREETHAT L 720 S RF & 15 20008, 1%
A 18 80018 o B I % 547 L 720

B OB — 4 (Appendix 2) & R EMIMBEM T, 74 v ¥ v — O EHEHERE
&) familywise DHBAKHER 5% & LCHBEREL EHL 2. BEERECHEE
BhsYE. MEREROERE329 Y - 7— 37y VoBEIMREY (p<0.05) i
LOHEL, TIRE TL D RAEEVEOONLGERBHE L, HEREETOLE
BEVFROONIGEGEREL L,

[# *]

AP 3 EBLIL B & UHEIF LIRS SO mix FEFLET KBV T, RBEDBEERELHFR -

L7z (Table 1, 2) o 24W [ B & U 485 & KL B <X 0.0025 ~ 0.010 mg/ml, S9
mix FEFFET O R HI A EL T 0.013 B £ U70.025 mg/ml DEFEIC BV THRBKDOIELR
HFERBIZHEML (<0.05) . HAUERETHEEENEDOLN p<0.05) o —F,
R O SOmix FETICB W T, 028 3 £ U8 1.1 mgml (10 mM) DEE ¢, B
BREOEEREICOVWTEHEEE (p<0.05) FPEDLN 05, EMURE CREZENE
HHNT (p>0.05) . EHELHEE AL (Table2) o %77, BHMEMBROKIZ, wih
DT EE W TOEBICHMU o7z (Table 1, 2) o

~Ji\ BRI E L UTHY 2 MC B, Al By CREROMERELFRL

-6-



(Table 1) . CPA 340D SO mx FET KB W TLRBEOBERS LERL
(Table2) o SNOHDHEHUXBYWEDERLY ., Z‘%@ﬁ;ﬁ@ﬁiiﬁ’ﬁﬁﬁ XN,

RS H]

AFRROERICH2), KBROEEBICELZE2REZTRVOILTFHLE 2o E
BB X UHEREIIE» S 0Bz 2 o 72,

[Z42CHK]

1) BARBEBELRIK - MR RS B R [MEFWE W L 2 RBERET 5 R,

IR EIE, B (1988)
2) HFT Thim: (%M - R 7 — 7 OFEHEAT. BRI E AT Fa—-F] , M2V

74 A b3k, B (1987)
3) HR I, KABWRAR: [V SRR 14, BURERT— 7 OFEHEN] | MAZEE, B

T (1992)



12 N  ---- treated for 24 h without S9 mix
1004 H
)
— 1
5 \
: -.
3 \
o i
0\0 50 [}
: x
= 1
) '
m ‘
= 1 9
o “ee
0 | — T T T ~~ .-_'-’T-'-'-'H"‘"'-'T"- u-.ll.’!___- = .-“‘]_'
0.000 0.010 0.020

0.030 0.040 0.050

Concentration (mg/mi)

Fig. 1 Growth inhibition of CHL/IU cells treated with
4-aminophenol
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Fig. 2 Growth inhibition of CHL/IU cells treated with
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* Died cells remained adhering to the culture dishes




Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4- aminophenol (AP)** without S9 mix

Concen- Timeof No. of No. of structural aberrations No. of cells ) 5) 6)
Group tration  exposure cells 2) Others with aberrations Polyploid4 Trend test  Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control 200 0O 0 0 0 0 O 0 0 0 (C00) O0C(C 00) 050 —
Solvent * 0 24 200 1 0 0 0 0 O 1 0 1 053) 0(C 060) 025 100.0
AP 0.0025 24 200 3 0 5 0 0 O 8 1 8*( 40) 5 ( 25) 013 113.5
AP 0.0050 24 200 2 12 12 1 0 O 27 0 20*%(100) 19 ( 95) 025 + NT 102.5
AP 0.010 24 200 25 11577 0 1 230 448 3 100*(50.0) 96 (480 ) 0.38 79.0
AP 0.020 ***+ 24 — 4.0
MC 0.00005 24 200 6 56 137 3 0 0O 202 0 110 (5503107 (535) 025 I
Solvent? 0 43 200 1 0 1 0 0 O 2 0 2 (10) 1 (¢ 05) 038 100.0
AP 0.0025 48 200 5 26 34 4 0 O 69 0 40*(200) 37 (185) 038 60.5
AP 0.0050 48 200 12 38 8 0 O 30 169 0 65*(325) 59 (295) 050 + NT 59.0
AP 0.010 43 200 3 2345 5 0 20 96 0 39*(195) 38 (190) 025 60.0
AP 0.020 *** 48 B — 8.5
MC 0.00005 48 200 8§ 37 109 3 2 30 189 1 82 (41.0) 77 (385) 050 B—

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C, NT: not tested.

1) Dimethylsulfoxide was used as solvent. 2) More than nine aberrations in a cell were scored as 10.  3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group. 5) Cochran - Armitage's trend test was done (p<0.05). 6) Cell confluency, representing cytotoxicity, was measured

with Monocellater™, * : Significantly different from historical solvent control data (p<0.05) by Fisher's exact test using Bonferroni
correction for multiple comparisons. ** : Purity of test substance was 99.0 wt%. Water (0.16 %) and diaminodiphenyl ether (9 ppm)
were contained as impurity. *** : Chromosome analysis was not performed because of severe cytotoxicity.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4- aminophenol (AP)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells ) s) 6)
Group tration  mix exposure cells 2) Others with aberrations Polyploid4 Trend test — Concurrent

(mg/ml) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%
Control, 200 0 1 0 0 0 O 1 0 1 (05) 1(C05) 050 —
Solvent * 0 — 6-(18) 200 1 1.0 1 0 O 3 0 2 (10) 2 10) 013 100.0
AP 0.013 — 6-(18) 200 1 8 24 0 0 O 33 0 8*( 40) 7 ( 35) 0.13 1155
AP 0.025 - 6-(18) 200 0 12 50 0 0 O 62 0 18* 90 ) 18 ( 90 ) 038 + NT 117.0
AP 0050 *** — 6-(18) — — 0.0
AP 0.10%%* — 6-(18) — — 1.5
AP 020%+* — 6-(18) — — 4707
CPA 0.005 — 6-(18) 200 0 O O O O O 0 0 0(C00) O0C(CO0O) 013 —_—
Solvent) 0 + 6-(18) 200 0 3 1 O 0O O 4 0 4 (20) 4 ( 20) 0.13 100.0
AP 0.28 + 6-(18) 200 0 12 17 0 2 O 31 0 11* 55 ) 11 ( 55) 0.50 110.5
AP 0.55 + 6-(18) 200 1 3 2 0 0 O 6 0 6 ( 30) 5 ( 25) 050 — NT 110.0
AP 1.1 + 6-(18) 200 4 S5 11 0 0 O 20 0 1I3*C 65) 10 ( 50) 025 71.5
CPA 0.005 + 6-(18) 200 4 26 45 2 1 O 78 0 54 (270) 53 (265 ) 0.13

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, c¢sb : chromosome break,
cse : chromosome exchange (dicentric and ring), mul : multiple aberrations, TAG : total no. of cells with aberrations, TA : total no. of
cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide, NT: not tested.

1) Dimethylsulfoxide was used as solvent. 2) More than nine aberrations in a cell were scored as 10.  3) Others, such as attenuation
and premature chromosome condensation, were excluded from the no. of structural aberrations.  4) Eight hundred cells were analysed
in each group. 5) Cochran - Ammitage's trend test was done (p<0.05). 6) Cell confluency, representing cytotoxicity, was measured

with Monocellater™. 7) Died cells remained adhering to culture dishes. * : Significantly different from historical solvent control data
(p<0.05) by Fisher's exact test using Bonferroni correction for multiple comparisons. ** : Purity of test substance was 99.0 wt%. Water
(0.16 %) and diaminodiphenyl ether (9 ppm) were contained as impurities. *** : Chromosome analysis was not performed because of
severe cytotoxicity.



	表紙
	目次
	要約
	緒言
	試験材料及び方法
	試験結果
	考察及び結論
	図
	表

		2024-03-11T11:12:18+0900
	National Institute of Health Sciences




