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Reverse Mutation Test of Bis (1-methylethyl) naphthalene on Bacteria
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YA(-2FNEF )T T8V DRIEFRIVERS
BUOFELRE T 5720, BELHCVIERETRRER
(255 A A

HERIX, BEWEML L C Salmonella typhimurium
TA100, TA1535, TA98, TA1537 8B X U Escherichia
coli WP2 uvrA % Bivy, S9 mixIEfEfe (B B X U
ERBERILE) FTC/ VA v R an—Ya VERED
7o '

20~ 5000 pg/plate DEERHTHF - 7 MEERESERBTIE,
BB EOFE I D DL T, wIROBWBEIIBWT
LYEFREXTZD LN R, Lo T, XRIZ,

312.5~ 5000 pg/plate DFEFOEE (A12) % HVCFF

o7, :
HRRZ2EFEM LR, REERIoFE, b
65F, @TCORKRIZBVWTERER2 U= -HOHL D
LZomIERHLRY, Th, HoLFRELIZDHLN
e X% A .
BEORENS, CXQ-AFNZFM)FTIHLID
MEIIHT 2 BREFRRERFIZRBBEHEL .
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1. iRETEHk
EISr AR 4E BT IR TIN50 D 5 1994 4E12 5 19
B 55 % %1} 7 Salmonella typhimurium TA98,

TAIQ0, TA1535, TA1537Y3 & U Escherichia coli WP2.
uvrAR DSEHRE B, BBIMRIE, SEBET-80C
BT maELL.

CRBREBLC, BEEEBREERE, TO30.L%E=
2 — b1 x> b 70X (Bacto nutrient broth dehydrat-

ed, Difco Laboratories) 4R 15 mL (2L, 37C
CLREREREER LA, SREOBRTIIL, JK2
WEL, BELEBROBRERI VI mLHAh1X]10°
DEDERESBOATWLIEZREL, RBRENHY

L. :
BRKORGEOFERER, SR EFRORRREC

KRERI LT, FRBICHV BRSSO
FRFLTVII L3RI,

2. #HBWE

CZ(-XF RV TFNYF 75 L2 (O VETTYEL,

RPLETIED, HFOR, BELBEHOBEKT, kB
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Y XFWANEEX Y F(DMSO) XA, Tt i
WTHN, MEIBAM %(THPELLTER(1-AF0x
FM)FTITUYLIOBBIT MY R(-AF Vs )
FI7EL043%EEL)DYWERTH L.

EBR T, BBRYWRHRHTIE BV CRARBRY T
AW LCHER, RERCHBIIZro7:.

3. HBRYHEHRKBORR '

BHICT & b (M TR 2B, %%%HEY
BRLTERBEOHANM RN 2M@RLL. ZoR%
DO—REBYTCPRER UL CHEREOHUAB L R
7o, SEEIRIE, ARREHL.

4. MR HE
BYNBMRELTCTRODDZFERALL.
AF2:2-2-7 9 V)3- (5= pO2-ZYAMYT I
7 X ¥ (FFesnds T R0R)
2-AAL2-7 3777 b T 2 (I TR
NaN;: 7 Jt+ M) 7 A GHIERIZE T %09)
9-AA:9-7 3 /7 Y ¥ ¥ (Aldrich Chemical Co.)’
AF-25 X UF2-AA 13 DMSO (4t T ) 12,
NaN, 3 L UF9-AA XK (WAIREBRETH)ITBHL
7e.

5. ks
1) RPINI-IBRFPIRE(TL— )

FAXT 4 7TANEH (A1) 2> 7 VEERTHI) ¢ ¥
AL, $ELZ. BBl LI DERITROLEY
THY, BO MmO vy—Vi¥KdH7zvi230 mLESE
LZbOTHSD, )

i S N 5 ] 02g

FLUBE - —7kIE 2g
YYEBKREZAI T L 10g
VB—TrEDY L 192g
JKEBEEF P Y o A 066¢g
Tha—2x 208
X (0XOID Agar No.1) 15g

2) TI/BENREXIZM(Fy TTH-)

0.6 w/v% X # % (Difco Laboratories) $ & UF0-5
wivhiE{tF Y 7 Ao ORER L BEL, I
S. typhimurium1213.0.5 mM p-¥ 4 F > $ X 1F0.5 mM
LB XF Y UREN, E coliBii305mML-F Y7 H

77 rAREWEVI0BME, by STH-ELL.
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. S9mix
#EH 65 BUAROL— AR T A MM SY mix(F
ga—v ) RBAL, HRLE. SO, HAML L
€72/ SWEF -V BLUEERV ST THE RS
L7 Sprague-Dawley Rl T v F OFF A LFR S iz
YyOTHD.

7. BBRAE _

B2, VA rFark—Ta ECiTol,
KRFICHHEN0.05 mL, HMBMWHKERAN0.05 mL
HHVIIBENEWEBRO0L mLE AN, XWTHE
ETIER0IMY VB MY Y ARER(PH 74) % 05 mL,
REEECETIXSI mix % 0.5 mLimz, v TRRE
%01l mLESEL, 3TCTT200MIRESEL -, X3
BT, 45CIBRBLI Yy /7 H =2 mL 2 MA -k
EWETV— P LICER L. 37CT48RMIERE,
ARERTT=—TEHL, ANCHREROSEFTHE
DHBE EBAMBEHCTERELL, JL— M2, R
ERERRTREREL 18, ZRBCRINEEH
L. FRRIE, F—#EEHAVC2EfT> 2. -

8. BBROAE

HEOHEIR, BRECBIL L FTCOBERBLER

IO BOFHEL RIS, DTFOIRELHLTES

L L2 _

1) SRYELBBRCBVIEENBHEO2EL D
BRER O = —HHIHETS.

2) FBRPWEREOHMELDEHERERIo =%

- DI A (REEREE). )

3) 2BICLAFRBOKERDL S, ERERo0=
—~BOMM-BREIRDLNS.

BRESLUER

20~ 5000 pg/plate DEE TIT - TRERERR T,
EREB X USRI E 312, wThoElgic
BWTHEFHERZRBOOA o/, LH>T, &K
KRBT BBYEORIEREL, BFIRE % 5000
pg/plate &L, DLTFAK2T2500, 1250, 6258 X UF
312.5 pg/plate & L7z,

KRBT 2B 7o /-85 2 (Tables 1~4), EEEB LU -

 RBEBEEOVFROBA b, SR LAST ORI
BWTHBRERDu = —-Xi3, B BlHo28ErR L

A UiInl, ¥, HOEFHFLRBOOA Lo/,

RBHEUALEIZ BT 5 312.5 pg/plate DL LD BR A H
B, 7V r&ax—2a ETRIEARBELTVWA. %
o, RBHEHALOBEIC 2D LY, WTNOBREILB
WThH by TP -2 HRREEY L — PRI
L7782, %A Bhh3MES X UHisRmHE
Db, ZOMBEE X UCHERD SRR TR
625 pg/plate L ETESH 6, 3125 pg/plate THE L
Thdoi.

PEOREDP S, REBEHTTIX, ¥20-2FN

IFNYT T IV OREFRARERSRIEIIBNREY
‘L.

YA(-AFANIFNF T8 L OeEhEIc BT
BEOF 75 L izowTh, S typhimurium% v 7=
BERERRARYB L U E.colix V7> DNABE S
BITWINIBHLBESNTEY, ThHORBH
ROVYEIZEDLEBLEECAA-AFNLFRN)FTFILID
in vitro\= BV 3 RIEFRAERBREI B OO LY
[ (W : i
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Table1 Results of reverse mutation test of bis (1-methylethyl) naphthalene on bacteria(1st trial)
[direct method:-S9 mix]

‘Test substance Number of revertant colonies per plate [Mean1S.D.]
concentration
(ug/plate) TAI00 TA1535 WPZ uvrA TA9 TA1537
0 139 116 114 8 6 13 14 15 17 19 28 21 12 13 13
[123 + 14] [ 9% 4] [154 2] [ 23+ 5] [13% 1]
3125 125 122 109 9 9 9 13 22 21 21 19 33 18 10 12
{119+ 9] [ 9+ 0] [19% 5] [24+£ 8] {13+ 4]
6253 114 136 126 6 6 4 13 17 18 24 28 12 9 17 7
(125 + 11] [ 5 1] [16+ 3] [21+ 8] {1z 5
12504 130 127 141 10 10 5 23 22 18 2 12 2 7 12 12
133+ 7] [ 8%+ 3] [21+ 3] [19+ 7] {10 3]
25004 128 126 122 11 11 10 ; 20 16 11 . 15 22 17 15 8 5
f125 + 3] {1+ 1] [16+ 5] [18+ 4] [ 9+ 5
50004 135 127 116 9 7 12 11 16 11 25 13 13 10 8 14
[126 + 10] [ s+ 3] {13+ 3) [17+ 7 {11+ 3]
Positive 853 943 830" 256 300 279¥ 032 892 895 350 435 358* 516 520 506¢
control [875 + 60] (278 + 22] {906 + 22] (381 + 47} (544 + 45]
#: Precipitate was observed on the surface of agar plates.
a) 1 AF-2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate
b) :NaM: Sodium azide, 0.5 4g/plate
¢) :AF-2, 0.04 pg/plate
d) tAF-2,0.1 ug/plate
e) :9-AA9-Aminoacridine, 80 xg/plate

Table2 Results of reverse mutation test of bis {1-methylethyl) naphthalene on bacteria (Ist trial)

. factivation method :+S9 mix]
Test substance Number of revertant colonies per plate [Mean =S.D.)
concentration
(ee/plate) TA100 TA1535 WP2 uvrA TA98 TAI537
0 123 133 146 8 11 10 15 25 24 37 40 41 18 18 12
{134 + 12] [10% 2] [21+ 6] (3% 2 {16% 3)
3125 113 116 116 6 10 8 20 20 30 24 35 25 13 11 15
. s+ 2] { 8= 2) {232 6 [ 28+ 6} [13x 2]
6254# 110 126 107 7 8 7 23 19 16 25 22 36 10 13 10
~ {114 2120 I 7+ 1) [19% 4] {28+ 7] Inx 2
1250% 112 125 109 9 6 6 21 20 23 23 M 30 17 ¥ U
{115+ 9) [ 7+ 2] (212 2] [20+ 6] [15% .2)
2500%# 120 122 123 515 8 2 20 12 29 15 19 13 16 M
f122+ 2] [ 9+ 3] [18% 5] (212 71 {14+ 2]
5000# 100 121 130 7 8 9 17 18 25 24 22 29 7 17 8
[117 & 15) [ 8+ 1] [20+ 4} [25+ 4] [114 6]
Positive 589 605 593" 192 195 201® 1275 1302 1308° 342 352 3N 174 172 196"
control {586 + 8] [196 & 5] [1295 + 18] [355 + 14] {181 £ 13]

#:Precipitate was observed on the surface of agar plates.
- 2) 12-AAI2-Aminoanthracene, 1 ug/plate

! b):2-AA, 2 pg/plate

i €)12-AA, 10 ug/plate
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Table3 Results of reverse mutation test of bis (1-methylethyl) naphthalene on bacteria (2nd trial)
[direct method: ~S9 mix]

Test substance Number of revertant colonies per plate [Mean+:S.D.]
concentration * -
(wa/plate) TA100 . TA1535 WP2 uvrA : TA98 TA1537 .
0 123 125 133 8 8 7 4 10 14 17 1723 - 6 10 7
127+ 5] [ 8+ 1) [13% 2] {19+ 3] [ 8% 2]
3125 116 129 118 6 12 12 15 18 17 16 15 26 5 4 7
121+ 7} [ 8+ 1] (171 2} (19 6] [ 5% 2]
625# 122 128 128 12 5 12 18 15 13 2 2 |4 6 3 2
126 + 3] {104 4) [15% 3] {194 8] [ 4+ 2]
12508 - 122 129 129 4 6 11 15 22 17 16 20 18 5 6 3
127 - 4] ( 7+ 4 [18+ 4] [18+ 2] [ 5% 2]
2500# 104 134 125 8 8 6 16 18 14 1 24 21 6 38
. - [121 % 15) [ 7+ 11 [16+ 2] [19% 7] [ 6+ 3}
5000# 103 14 106 6 3 6 17 11 16 18 17 4 5 49
[108+ 6] - [ 5+ 2 [15+ 3] (16 2] [ 6% 31
Positive 767 766 791 253 256 202 036 934 881° 370 381 335° 500 543 638°
control {775 + 14] [267 % 22] (917 % 31] [362 + 24] {565 =+ 66]

#:Precipitate was observed on the surface of agar plates.

a) :AF-2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate
b) :NalN:: Sodium azide, 0.5 gg/plate

c) :AF-2, 0.04 pg/plate

d) :AF-2, (1 ug/plate

) :9-AA:9-Aminoacridine, 80 pg/plate

Table4 Results of reverse mutation test of bis (1-methylethyl) naphthalene on bacteria (2nd trial)
[activation method:+59 mix]

Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration .
(¢g/plate) TAI00 TA1535 WP2 uvrA  TA%8 TA1537
0 113 133 133 3 10 7 21 13 20 37 37 45 13 10 11
{126 + 12) [ 8+ 2} [18x 4] 40 4] (114 2]
3125 120 116 118 7 7 9 12 17 23 32 38 3 - 8 9 8
[118% 2] ( 8+ 1] [17+ 6] [34 4 4] [ 8+ 1]
625# 137 1114 109 12 5 12 16 28 16 33 32 32 8 11 1
{120 + 15] [104 4] {20+ 7] [32+ 1] [10% 2]
12508 128 113 110 6 9 5 18 16 19 27T 21 2 8 4 13
1117 % 10] {72 21 f18% 2} [25+ 3) [ 81 5)
25004 100 126 94 9 14 6 19 14 24 52 23 26 9 3 10
[107 + 17 [10£ 4] [19% 5] [34+16) [ 7+ 4)
50004 133 103 114 515 6 1 28 12 27 29 24 4 4 6
[117 + 16] [ 9% 6} {17 £ 10] [27+ 3] [ 5% 1]
Positive 591 602 504Y 198 178 166 1257 1181 142° 388 375 3%0° 139 141 138°
control {566 + 541 [181:16] [1160+109) [371 & 19] (138 = 3]

#:Precipitate was observed on the surface of agar plates.
a) :2-AA:2-Aminoanthracene, 1 pg/plate

b) :2-AA, 2 pg/plate

€)12-AA, 10 pg/plate
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In Vitro Chromosomal Aberration Test of Bis(1-methylethyl) naphthalene
on Cultured Chinese Hamster Cells

L:3 3

EAQ-AFHIFN)F 77 L O%BEREERM
DEHERT T80, Fr4=—X - NARAY—}H
RO F MBI (CHL/IU) % V> Tin vitrob B} 3
PEERERBYERL.

REGRAFARICAVIBRELYRET 2700, HMiHY
MNRABET oo HE, ERABEORAIX, 248
M3 & 48R MAAT T 2210038 & U'50 pg/mLEk
L OBRETE50 %% 02 MBEKMPHIED SR,
HRRABEOR A, SO mixIEHAE T T250 pg/mL
P EORET50 %% LN 2 MiEEAEHSrRD 5
A%, SO mixFEET T, 50 % % L[5 #k s A i
BObhpol, LidoT, RtaihRERRICIBIAS
WEL, EEAHEEDRE, U4BERAERTIZ6.25 125,

.25, 50, 758 X U100 pg/mL, 48FFFIME TI36.25,

125, 25, 375, 508 L UF75 ug/mL, EHRRBEEDH
&, S9 mixEFIET TI26.25, 125, 25, 37.5, 508X
V75 pg/ml, SO mixFAE T C1314063, 28125, 562.5,
1125, 22503 X UF4500 pg/ml & L7,

HEROBR, ERABEICBVTE, ROKEEREH
T HMROMMIED N 2d oz, 24 REEAE DTS
pg/mLELE B X U8RI D 100 pg/mL Tk, Hf
N TLBEOL-OMBTEL SR PHERBED Sl
Dol ARMABREICBVWTR, SOmxIEFETT
BREERELETIHMBOMMEIBO NG d o7
2%, S9 mixfF1{E T €11 140.63, 281.253-X U'562.5
ug/mMLCRERFO L S EBEREMBOFTE 2
MMBEBETS, 1058 L U115 %) B LRA, S9
mixFEFET D75 pg/mL CHRMBICHT 2R HED /-0
BEWELARDPEBIIBDSNE oI,

BDEOREL S, CAQXAFMIFN)F 74 LU,
CHL/TUMIBR I3 LA B RE + BRT 5 (Bit) LS
L7,

A&

1. SNk
B R o R an AT AL BT 0T 4 SRR (238 (OC | L A 30

BRERRIES) > oWME0F 1R3BSR

Fr Ao =X NARY — B 3E D5 HE 5 ik
(CHL/IU) 26/ L /=, StaRimiacs, SEMERIZ10
VOl% DEIETI AF VAN AF T F(DMSO, Misaiz
IER) ZARNL, FhBEEAHTCRELLI DS
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RBICRL, BRBRORRBF6HITOLOEHAL
AN

2. RREW

Eagle-MEM 3 # %41 (Gibco Laboratories) ¥ B2
WERL, ZhiCHESLE4mE (Gibco Laboratories)
Z I0vol% DEETHEML - DERA /.

3. B3GR

4X 1A/ mL OB S UHEEBES mMLEF 1 v
(6 cm, Becton Dickinson Co )} {2z, 37CDCO,4
Y FaAR—F—(5%COIATHEEL:.

BB T, HEMBIHEBCHERYEEME,
4B B L U48BMME L. I, EIFREBET
X, HEPAHBIAHS mixFEHFLEB L UFELET T6B
FUAREE L, ERTR, FEEER TS5 IT18RFMLE
XL ’

4. S9 mix

BEE%6 r AU ORe e R E BB S mix{(F
vaA—T @) ERAL, HALL. 594, HEMEL
TT o/ N EY -~ VBLIUS6 I IR 2 kE
L7 Sprague-Dawley R¥ 5 v FOFRPOFHR I ML
LDTH5.

5. WERMA

EA(1-2FAZFN)F 77V (ay FFBTY25I,
BFEETEN, HR) ik, EAEHOBET, kBl
U'DMSOICARE, TEFVICOBRTHY, HESL
B(AHPL LTCEAQ-AFLIFN)F b D 110
%RBLUTPIAQ-AFNIFAN)F 7L 043 %% &

B)OPWRETHS.

KHEH TR, BRURRMET BV TRRBBIWE ¢
WL IR, FEBICHRR b o

6. WERMHEHEROERN

|7 & b ISR T 800 2 v, SRYEY
BRLTRSBEORRE(ER) 2HRLA. JORE
D—BEBETCMERFRL CHEREOMRBL L
7o BB, ERANL, F0F74 v a0kl
BT E D05 vol% & L 7.

7. ISR
Rl b RESBRITN 5 BREBRW K ORI T RET
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L%, HBYWEOMBMMIIRITTHEEB .
100 pg/mLUL EOBRAIE, HEANICEMT 5 LE
SISO PRWRHOMEHED b = Ok
713100~ 400 pg/mLiC BV TR DT, 74 v
T a0k, EREAD L UEEROREICAEL 7225,
800 pg/mLUETIIKELVLET VOB E LT
BERBREICRE L, EEERNOSIRIIRED ks
o7z KW THRIC S 200 pg/mL UL LTS & Bk o
MW ORENBROL N, EERTH, 01 w/v%
FYRININALF Ly FRBETHRE L AMROBES
BB R MR A ST (Monocellater™, # Y ¥ 23X %4
TEW FTAVTIHEL, BSESBREOMPBMERY
100% & LB B REFBOMIHAEL KD,
ZO#KE (Fig. 1~5), EGABEDRAE, 24FH
MET 100 pg/mL 3L L, 4SHFRIAER TIZ50 pg/mLELE
DRET, 50 %% LB 2 HlHMIHFERD LN, 50
9% MBI MR REE X, TNRZN50~100 pg/mLBE
XU25~50 pp/mLEBCH L b D EHETS Rz, SHRFR
REEDOREE, S9 mixIEFEAE T TIX50 pg/mLEL LT
50 % % &[] 2 MR PRI DD B 72, SO mixFFEAET
TiE, 125~4500 pg/mLOWTHROBEITBWTH 50
%% L MBERANNIEERO Shahro k. Thbb,
100 ~400 pg/mL OFEF THERBEE (KT L oMl A
OHMHHEM A Z D &5 1A, MEIZS0 %ICH T,
EB Y 3E#R Y E L TRF4500 pg/mL (StEAREFE BT R
RERE) T CRRNEREYHEL LY, SRERD
LAARIRAMET 2801 - 7.

120 r

—s— treated for 6 hr without S9 mix

100

Celt growth (% of control)
[} [
o (=]

-3
o

207

00 125 25 50 75 100 200

Concentration (ug/mi)

Fig. 2 Growth inhibition of CHL/IU cells treated with
bis(l-methylethyl) naphthalene

120 ¢

—o~ treated for 24 hr without S9 mix
--o-- roated for 48 he without 58 mix

1004 S

Cell growth (% of controf)
N [o]
[=] [«]

E-3
(=]

20¢

T X 2 ]

0 2 1 2
0 125 25 50 100 200 400 800
Concentration (ug/mi.}

Fig.1 Growth iphibition of CHL/IU cells treated with
bis (1-methylethyl) naphthalene

120 ¢

F—wealed for & hr with 58 mix (1st trial]]

100

Cell growth (% of control)
3 3

+
Q

20

P —— 2 L L

0 A '
0 125 25 50 100 200 400 800
Concentration (ug/fml)

Fig. 3 Growth inhibition of CHL/IU cells treated with
bis (1-methylethyl) naphthalene
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120¢

[—o—healedbvﬁtrMﬂbSme((anM

100

<
o

7

Cell growth (% of control)
[+2]
(=]

L3
o
™

.20 {

O s . L . j S |

0 100 400 800 1200 1600 2000
Concentration (ug/mL)

Fig.4 Growth inhibition of CHL/IU cells treated with
bis (1-methylethyl) naphthalene

8. RBEORE

IR OERD &, REAERERRICBI)
SHBRYEDBEL, 50 %HFLINTEIIGIEE OB
afh, »O3BEDLOF—IIBONDILEER

LC, E5EnmEoleix, 625 125, 25 50BLU
100 ug/mL{AK2) DS, 24BN BETIXTS
ug/mL, A8KEIGAIRCIL375 ug/mLEMA L6REY
RELL:. SHBAEEROEEIE, SOmxFRFETT
126.25, 12,5, 25, 508 X U*75 ug/mLic, 37.5 pug/mL
EMX6RERZRELL., SO mixFETICBVLTR,
100 ~ 400 g/l TR OWIHEAMHIBO G- b
DD, 4500 pg/mLiIZHVT 50 % % L6 5 MR
BIARBD bhktroltl b, 100 gg/mLa7Y FT
HPEITNRBLVWEEOREYE X, 4500 pg/mL ¥ BH
|EEE L, DTAK2TG2250, 1125, 5625, 281.258 L
UF140.63 pg/mLOGIE L L. WRE LT, BENE
BB R R,

B e LT, ESIMEHE Tl -methyl-3-nitro-1-
nitrosoguanidine (MNNG, Aldrich.Chemical Co.) % 2.5
pg/ml, SRR TCIL3,4-benzo [a] pyrene(B [a]
P, Sigma Chemical Co.) % 10 pg/mL OB E TV 722,
MR R OB, WIh b DMSO (b TLE
WY EREELL.

9. FBEFLOMER ,

BT 2B BP0 2 V& 3 I (Gibco Laboratories)
PRAMEY LT02ug/mL BB S EMLL. F
D7V VRBTHELAREL, EOSRC LY ARYE
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. 120 ¢

—e—treated for € he with 9 mix (Srd tfal)

Cell growth (% of control)
3 3

H
@

201

0 . . A : —
@ 2000 2500 3000 3500 4000 4500
Concentration {ug/mL}

Fig.5 Growth inhibition of CHL/IU cells treated with
bis(1-methylethyl) naphthalene

L7, 75 mMEAED ) o AKBRCERARE, B
BRAMLARHAY /-0 - BB G DESETHRE
BEL:. ZREBETRAEKERLIERLLHE, 14
vol% X AWM THISTMPm L. AT 4 FEXRL,
B4 22O IIWMERLL. :

10. ¥EHhoiE

£74 vy ab-b 100, $hbb, 1RESRLH2
T4 v va, 200B0RPREE, REEE00HED
FMSETCER L. EXikeTa- ML, HRET
BEL T o7, REKOFITE, BARUEREFS -
LB REBSHE (MMS) - L 2 488V CE T T
v, REFHESZVEREFEROF Y v 7, P,
Affels Y OWERY & 5B (Polyploid) DF I
OWTHRE L. |

11. RREHE

B L En, BEREOERE XS L IERER
BOBITOWTEE L, BERETHET 2HMIIcoVT
H, ¥vyy 7042 5T 50RO BEHgLE
DRWES () XL TREL.

¥y v 7 EOREAEER MRS L U
ORISR DOWT, SRBCREEZTVAEERH
FAHS BUT)NBOOhLPEER, 740 7v D
EERREE AV EMER L SBER L ONORE
ERE (FRKERIEEHTZRALT, 5%FR1%E
NBEORCH b0 EHVE. ) EiTor.

FOER, BENERIERLT, KBHEICIBR



EXA-AFNIFN)FT74L

AEEFEHBOMBEEN2REDN ECHS ML,
POBEEFHRD L WITERENZD N BE, Bt
LHEL.

ERBIUER

AFMBREIC L 2R T Table 1B LAz, YA (1-X
FNIFN)T TV EMEZT2UREDS X U480
HLAWTHOBERIIBWTY, REaKOBRERES
USROS REITO L Po 7. HEBRYRM
REOT 1 v ¥ 2 NEMKE, 100 pug/mL TOABER K
DITFHIZ X DD L MHRGHTRD oo hs, HERET
BRICIZERD Sk o :

R L AR % Table 21078 L 72, S9 mix
FEATCH, REAOBEREL LUREEAROSE
BERRAOD O A2 o . SOmixFET T, 14063,
281258 L U562.5 pg/mL CiR R L St iR
HRROFE2MM(BBRR 75, 1058 LTF11.5 %)
FEDONLH, 1125 pg/mLU L CIBEREELET
AR oFERZEMEED R P o7, S9 mixFEMF
EBIUHEETES K, HEHEROERERILRDS
nid oz, S9 mixFEET D 140.63 pg/mLEL LT, #
BYRMRBEE T4 v ol BMLAERICHBRY T
OWBIZL Z2MBEYDIZO LR, 140.63 ~562.5
pg/mL TIXHE 7 b OAEBB AR IR L CHELL
A%, 1125 pg/mLE ETCIIAKE LU E T ) OHERY
& UUSERRRRSRME 0 L7-, R THEICIE, 28125
pg/mLELE CRI#OMEHBORFIRD bhiz,

ESRATR: 24 B RIRIB DTS pg/mL I L, 48HERIMIE
D100 pg/mL B X TR AL EE: SO mix FEFAL T D75
ug/mL Tk, REHEOMEIHTrF SO, B/
B S EDIBEBELTD LB Do 7.

PEORED S, REBRFFTCRERA-2F 0L
FNYF 7% L OCHL/TUMRIC AT 2 Rk RE F
RBIBHEHELL. EREAMES mixFETO
HRECHREEENROMMIRBO Sh ozl &I
DWTH, BBYEMTHELTKILZVEETYELAS
ZLOERBEPRSRET, HBRIEBHRIZL V55
BahhdoleZ bbbt B D, MR
SRR IC BV C, SREAEETIIMRRANHLZ
Dohhhol tbEKORBCIsbDEEILR
5, CR(AFNIFN)F 757V OREEEERYE
DHERIL, TORBYOVHIZLAZEMEILND—
FHT, il LARKERBEOMB~OYWEOTIZ XS
BgbEzohl. 28, FEBYROLEHRECBY
A¥OF 75 L iE, CHL/IUSRR Bt dkR
FREC BV CERRMIBESI mix FET THRERE
MBOHERIFEDOND, F 75/ L DRABHWICLHE
EXRgEsn T3, AREBERIE, CHL/IUMRICE
W, REAREYHTHHBONBBES0 %L L
PBRETOEMODUTHEIP A THLHL 2T
HEFRTLOTH o7, BHERIEO N0 Dyl
(DRBBED2 %IZERETFRSELUBYROERE

BE)ZABLALEIS, FEBRWRODMEI, T
MIBEIZ BWT088 mg/mL TdHh o 7.
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Tablel Chromosome analysis of Chinese hamster cells (CHL) continuously treated with bis(1-methylethy})
naphthalene without S9 mix

FOGREAR

. No. of cells o

Concen- Timeof No.of No. of structural aberrations with aberrations  poyoiee Judgement™
Group tration exposure cells (%)

(ug/mL) (hr) analysed gap ctb cte csb  cse oth total  -g(%) +2(%) SA  NA
Solvent”" @ A4 200 0 2 0 -0 0 0 2 2(10) 2(10 05 - -
BMEN 625 24 200 0 0 0 0 0 0 0 o 0 of 0 O - .

125 24 20 0 1 6 o ¢ o 1 (05 1(05) 05 - -
25 24 200 0 1 1 4] 1 0 3 2(1.0) 2(100 O - .
50 24 200 Q 0 1 g ¢ 0 1 1{ 05 1(05 0 - R
75 24  Toxic
100 24 Toxic
MNNG 25 24 200 14 55 195 0 . 0 0 264 195(97.5) 195(978)** 0 + -
Solvent 0 48 200 0 1 3 0 0.. 0 4 3(15) 3{(15 0 - -
BMEN 625 43 200 1 0 0 0 0 0 1 .0 00 1(05) O - -
12.5 48 200 0 0 0 0 0 0 0 oC 00 o 0 0 - -
25 48 200 0 0 0 0 1 0 1 1(05 {05 O - -
375 48 200 0 0 Q 0 1 0 1 1(05) 1 05) 0 - -
50 48 200 0 1 1 0 0 0 2 1(05) 1(05 O - -
100 48 Toxic .
MNNG 25 48 200 5 61 173 7 2 0 248 179(89.5) 179(895)** 0 + -
Abbreviations;gap:chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse: chromosome exchange {dicentric and ring), oth:others, —g:total no. of cells with aberrations except gap,
+g:total no. of cells with aberrations, SA ;structural aberration, NA: numerical aberration,
BMEN: bis (1-methylethyl) naphthalene, MNNG: 1-methyl-3-nitr¢-1-nitrosoguanidine

1) Acetone was used as solvent. 2)Two hundred cells were analysed in each group. 3)Multi-sample i’ test was done at p<0.05,
and then Fisher's exact test was done at p<0.05 or p<0.01.
**: Significantly different from solvent group data at p<0.01 by Fisher’s exact test.

Table2 Chromosome analysis of Chinese hamster cells (CHL) treated with bis (1-methylethyl) naphthalene with

i and without S9 mix
B
1 Conc'en- 9 Timeof No.of No. of structural aberrations mttzoabo:nc:l:;ns Polyploid? Judgement”®
H Group tration . exposure cells I
B! . " (ug/ml) X (br) analysed gap ctb  cte csb  cse oth total  -g(%) +g(%) (?6) SA NA
Solvent” O ~ 618 200 0 -0 1 0 0 0 1 1(05 105 O - -
BMEN 625 - 6(18 20 0 0 2 0 o0 0 2 201090 2010 05 - -
125 - 618 200 0 1 2 0 1 0 4 3(15 3(18 05 - -
25 - 6(18) 200 0 0 1 0 0 0 1 {05 105 O - -
375 - 6-(18) 200 1 0 0 0 0 0 1 o( 00 1(08 05 - -
50 - 6&(18 20 0 0 1 0 10 2 2(100 20200 © - -
75 - 6(18) Toxic
BP 0 - e6(® 20 1 1 1 0 0 0 3 210 3(15 0 - -
Solvent 0 + 608) 200 ] 1 1 0 1 0 -3 201 20100 0 - -
BMEN 14063 + 6(8 200 2 5 1 1 I 0 20 15(758 15(75)* 15  + -
28125 + 6-(18) 200 1 4 7 0 1 0 23 21(05) 21(105)* 1.0 + -
5625 + 6-(18) 200 4 8 19 0 0 0 31 23Q15) 25(125)** 15 + -
1125 + 6-(18) 200 0 2 6 0 3 0 1 10(50) 10(50) 05 - -
2250 + 6(18) 200 . O 0 5 0 0 0 5 5(25 s5{25 10 - -
, 4500 + 6-(18) 200 0 1 2 0 1 0 4 4(200 4(20 0 - -
Nt BP 10 + 6-(18) 200 6 17T 86 2 0 0. 111 93(46.5) 96(48.0)* © + -

Abbreviations; gap :chromatid gap and chromosome gap, ctb;chromatid break, cte chromatid exchange, csb:chromosome break,
cse ' chromosome exchange (dicentric and ring), oth : others, -gtotal no. of cells with aberrations except gap,

+g total no. of cells with aberrations, SA:structural aberration, NA :numerical aberration,

BMEN:bis(1-methylethyl) naphthalene, BP:benzo{a] pyrene _
1)Acetone was used as solvent. 2) Two hundred cells were analysed in each group. 3) Multi-sample ¢ test was done at p<0.05,
and then Fisher's exact test was done at p<0.05 or P<Q.01.

*¢_Significantly different from solvent group data at p<0.01 by Fisher's exact test.

710
34





