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# 2-1  S9 mix EFEETRET A1 —F7 F—Ib—4 —Z)KR VBT MY T A
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1 =7 == 4 =R VBT MY O LOBRETFEARERFREOFEL NS
D, ERFERERAREIEERRE LT Salmonella typhimurium TA100, TA1535, TA9S,
TA1537# & UEscherichia coli WP2uvrAZF\Vy, SO mix3EEAE (EHEE) BIUEE (R
FERAE) TTTUA vFar—v s VEREDIT 70

&R ARXREAR (TR O#R 5000ue/ 7L — b TOHETHREEE
{LOBEIIH MDD OT, 2TORKICEWTEFTHENBD SNLEh -7, 313~
5000 g/ 7L — b DFEH (A 2) TRE LI,

AR 2EEMH LI, ZDHR, 2TOREKICEVWTREEHILOFEIOMD ST,
ERER D 0= —BOMMARD SNT, £, BEOEBRHIIOLTLRD SN, -
2o

DLOBENS, REREZHTTIE, 1 —F7 h=Ib—4 =K UBF U 2 LOM
IS 5 BRFRRE BB RN & HIE Lo
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COHREIL, | ~F T b=b—4 - ZVERVEEF N T LAOHEICHT B BIEFERER
FREOHEAPSMIT B7-DICER L7,

MEB KUK P
1. #EE
ZHMEE) 0 1 -F 7 == 4 Rk VEEF YT L (NSH
B4 Nevile-Winther's acid sodium salt
CASES : 6099-57-6
oy hES
il B: 9.7 % CERIELILHI0BS
Afn K:3.2 % H|FPYTLLO0 %

AFFe @hET) ¢

A F H: FRkllIfFIZA20H

A F &: 250¢

7/

{ft % %  1-Naphthol-4-sulfonic acid sodium salt

& X

o) ik @
OH OH
00 - OO

SOsNa SOsH
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5 F X ©OCH:0,SNa Z7id @C,0H;0:SNa
o F & ©246.21 F/id ©@247.21
IR (R Aekk
w R KICEE
ZOE M BE (ERKETR BRRKBMEE WZBNTH
tr CGEE126E 3 B29H) L7455, #EEE 95.6% T, EERRIARMPHER
MBRRETH T E 2R LI, )
REEMHE: B (4°0), B’

2. TEIEER
EEEERRIL, ENIAREERELOATF (B 6FI2A19H) LcLITo 5 @EEA
720
GREEE R

Salmonella typhimurium TA100, TA1535

Escherichia coli WP2uwrA
(ZL—Lv7 YD)

Salmonella typhimurium TA98, TA1537

3. 1EIEEkRORE
KISGR Y TEREROBEIRHEDS L U2 OMOEREIC BT 2IEBICOVWTREL,
FROFEEFT S L xR LT,
1) S. typhimurium BB XF Vv BXUOEAF U ERM
E. coli itk 3 MY 7 b7 7 VBRI
2) FARRESZM( wrd, uworB )
3) S. typhimurium IZBiF 57 ) X7 INAF Ly MESME( vfa)
4) S. typhimurium TAI00 FBXT TA98 IZHiF 37 V) il ( pKMI01 )
5) BREARZREE
6) FBHENRBYE IS 5 RIGHE
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4. 1EEERORELAEE
B 0.8 mL iTVAFIRIFKF TR (DMSO, FiemiE TEMA2t, oy MES
ACH7185, 99.9%) % 0.07 nL QEIETMAT—80CUTTHRE L. ZOREFH
¥R 25 ul Z=a—bMY x> 70X (Bacto nutrient broth dehydrated, Difco
Laboratories, @v h&ES 4407TTJK) iiAEEEH 15 nL TR L, 37°CT 12 KR
BEE T, BEROBBREKICOWVWTIE, SN EFTTREE (0ssonn ) ZHIE
L, BESAEKORERXLD [ ol 720 1X10° UEOEREHNEONTVWS L

HER LT,
HEBER (X10°/mL)
TRk TA100 TA1535  WP2uwrA TA98 TA1537
FEREAR 1.38 1.53 1. 30 1. 33 1. 14
AHE (1EIB) 1.50 1.72 1. 47 1.33 1.17
AZER (2EED 1. 46 1.72 1. 43 1.44 1. 17
5. S9 mix

REMEEICHE W 89 nix &, T v MNFREORE Y X — b OEMNREHEER S E
(89) ka7 77 ¥ —EMATHEINLTREZ F v I —< VY HRAEHELSEA
L, ALk (Oy MBS PM-417, 199912824 85E, 20004 1 H2IHAEA) . Bf
4S9 mix 12 —80CLIFCHEL, MABHIR/KPTREL TRV #RLK $9 O
BIETERS L8 S9 mix @ 1 ol M7z b ORI, ROEBY TH B,
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9 BhEk
A. (EFHEY
a) TR Sprague-DawleyRZ v b (AARTZ )LV —fHK&H)
by HE B HE - T HE
c) & H: 206~24Tg
a) HEME : phenobarbital (PB) , 5, 6-benzoflavone (BF)
by HRE&EK . BEEARE
©) #E5E BEHBEER
1HHE-PB 30 mg/kg, 2, 3, 4HHE-PB 60 mg/kg
3 HH —BF 80 mg/kg
C. sk
B ESOBHICHFREAE VR — M @008 (9,000<e) L, Z0 RiEEEHE

S9 mix 1 nL 24720 DAL

MgCl. 8 wumol
KC1 33  wumol
G-6-P 5 wmol
NADH 4 umol
NADPH 4 umol
D UBEF b YU LEER (oH T.4) 100 umol
S9 0.1 nL

6. WRERMEOHEEIRDFS

WERMEIIKICRIIETH 700, BEICEIREK MASEAREEETS, oy &
5 K9G84) =Rz, WBRUEOMBEORET, HROERNCIT 7, BEZHAVT
SSAEOMARE (Fik) 2B L, DWT, JORKREBERETIERAR L CHEDH
BOWBRYEMAREZRARL 72,
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7. BiEgRS X UBHTENR
et GRS 12, HBRMEOBRE T 5BFKERA W, BEWRE LT
i3, UTOBRMERREMEZR T,

TEIRERR EEE RETEMLE
(ug/7TV—="H) (ug/7L—="1)
TA100 AF-2 (0.0 2-AA (1)
TA1535 SA (0.9 2-AA (2)
Wp2uvrA AF-2 (0. 04) 2-AA (10)
- TA98 AF-2 (0. 1D 2-AA (1)
TA1537 9-AA (80) 2-AA (2)

AF-2:. 2-(2-7 Y ))-3-5-= ra-2-T7 YT 7 YIT I N GO TERK
£xt, 98%, v hES PTQ1296)

2-AA : }7;/7Vb5ﬂy(ﬁ%%%1$%ﬁéﬁ,>%%,DvF%%Km
2259

SA ¢ TYALF b UYL FEEETERKSH, 90%, Ov &S K065232)

9-AA: 9-7 3 /727 Yy (Aldrich Chemical Company, 98%, T v F&S
07721MZ)

AR-2 B TF 2-AA 13 DMSO (Rt THEMA Lt oy bEHES ACHTI8S, TPET144,
99.9%)i2, SAB LU 9-AARFEFK MRS FFEETHE, oy MESKTBET, KIG84)
&:@ﬁg L f-:o

8. 7 I/ BRRIMERER I OTIS
0.6 %FEXKFK (Difco laboratories, T v h&ES 4210110 BLT0.5 %iElbF b
L e TERREH, oy PES 100D OMRORERERE L, BEL
foERFERIT, S. typhimuriumfdicid 0.5 mM D-EA4 F > (Sigma Chemical Company, ©
v PEES 126H0568) B &L TF 0.5 mM L-E XF Vv (FUAMETERSEE oy bES
DLJ5ATY) ks, E. coli FIZIZ 0.5 mM L- U 7 h 7 7 v (FOEMEETEHRKSH,
ov MBS KCK3898) /Kigikx 1/10 BMA, 7 3/ BRRIMEKERE#ME LU,
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9. HEBRERR (T

ARAEBRITB T 2 BMEOBEUISHEZIERT 57001, 2EERKICOWVWT, 156,
313, 625, 1250, 2500 LU 5000 ug/ T L — hD 6 HBEZAWT, AREBRERKOE
B THRBRET >0, ABRRBZRAE KO L —FTiTo7

ZORER (& 1-1, 1-2), REEE{LOFRIOIDST, WTNOEKICEWVLTDH
LTOARIIBVT, BOEFHEFRZRDSNEN-70

10. AHER

1) HEXE
HARREFRROBREN S, HBRUMEOARE, BEEEDJIUORBEMELELE IR
EHEERREN M K54 U TREINTWS LRED 5000ug/7L—hEL,
DT/ 2 T 2500, 1250, 625 HB&LO 313 wg/TL— D5 HEL L7,

2) EEH®

(1) FuA vFax—va vk (BER
BE/PNREBREICHIEE L2BBEK 0.1 oL, HEMEOMEK 0.1 nL BXY
0.1 M YU VEEF MY T LBERK (7.4 0.5 nl FOesEIERNSH, ) VBUK
FTZF YD L FIKE: oy bES CAH3075, U VERTKES MU T L - K
oy FES CAJ2723) 24 L, 3TCTNMIRESEER, ASCITRRLT 3
J BETRIEREERIEM 2 ol 200Z, UV — RERERFEM IZRS 7o, &DT
b3 — RS (7 AA T 4 TANEEM, AV Ty VBB TEKRASHE oy
b &S ANI620KO 19994E11H 308 &xE, 200045 1 H13HEEA) 3, Vogel-Bonner E
B (0.2% 7 =B —AE 1%V vBZAYTLA, 0.192%Y VEBR—T VESY
L, 0.066%7KEE(LF b U DL, 0.02%REE< 7 % v v L - KB ICERBKRE
L5%BLU /N a—2%E2%EABLDITMA, 30 0L F2o05ELLHDOTDH
%, STCTASEERE R, EREREI0=—%23H L, ERIEEEROETHED
BiEEEEEHEEAVTEE L 70, BiEGRS JUBERRECB TR, E&EEo
BB DMK 0.1 ol b b, BE EEK BIUBETRYERK 0.1
mL ZAWTEBRICER L, RBRRISHRINO T L — b TiT-70
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@) A vFaxR—v g ik (REEELE
BE/NABRE RIS E LB ERK 0.1 nl, HBRWEOHRK 0.1 ol B&L O
59 mix 0.5 ml Z537EL, 3TCTMREREER, A5°CIBR LT I/ BEM
WRERIEM 2 ol Z2INA, &7V 3 — REREFFEH LICIES 7o, 3T°CT48HERT
BER ERERIo--ZHRL, ERICEERKROLBHEOR B4 ERTER
e AWTEE Lic, BIESERB X OBEGREFICE W TR, LRoRBRIE Ot
# 0.1 mL iI<HhdD, BFE GEEK BLXUOBESBYERK 0.1 ol ZHVCERE
WWEM L7, BRREHEIRDO TV — T -7

11. AR
RAEFRERRB LOARRICHEWT, AOWEE, S nix BLUOREHEDO K
PWEOHFAKITOWT, ZhEh 0.1 nl 12 0.6%KERX 2 ol 2NZ, &P/ IILa—
AERFREMICEFR, STCTHRMEEL, HBOEFTORREHAN, KDV
O — RERPFEIT, Zhen 3T >R L

12. BB
DIT o 3 BHEEATIBE, RBRGEVBEHETCERIN, BBREIBHEHEL
7o
1) HEBRICHWRER, B SERMEOHEKB LT 9 nix ICHEDOEANE L,
2) BIGIZHROBRMERRICHY 2ERER IO, SHEHICET 2ERT —
s DFEFNOEETRT (BRERERERD.
3) BIGEEROBHEIRICK T 2ERER 0= —H0, SWIEHROERT — 5 O
B B\ 372 Dl DIEERT

13. #EROHE
HEROHER, SFBIBIA7 L - TOBERER 0 —HKOFHEEEIC, &K
BB LI F O 3 B A7 TIBa 2B E Lic,
1) WERMEMERICE\ CRIEIRED 2 L EOERER I 0= — K0\ HET 5,
2) WERWERBOEME & LIERER IO —H0EINT 5 (AREERE.
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3) 2ENCHIAARRAROERN O, BRERI0=—HOBMBREIRD NS,
{BL, BARERHBKFEENCRD SNIBWVBEICENWTD, BEETRIHBRERICHE
BMEDGRD S NAUSBHE & HIE L7,

fa R

SHERE 2 EEMm LR (£ 2-1, 22 3-1, 3-2 BLUK 1-1, 1-2, 1-3, 2-1, 2-2,
2-3), EEEBIURBEELEOVWTIOEED, A LT XTOEKIIEVLTER
RO, BREHRED 2 28152138, Fh HOAFRELRDS
nigh-7,

1k, REIRETIE T8R7 -7 (RHER) o&FNOERER 0= -0
Sh, BHERBEICBVWTH, FNENEET—7 (REER) OEFRNOBHEZRTIE
RERI 0= —KOEMMNRED SN, 7o, RBICHVER, B SBRYEOMH
BB LU 89 mix MEWE, HMEDOREARRED SN -7, TOf, Eid, #WEBRYWE
OIS, BT NEE(FRD SNEh -1,

fEwb LUSEHIE

1 =47 b=N—4 =R VEEF M) D LOERFEHIIET 2HEFRH7 500,
EWMEDOERLAYIIOVWT, 2-FT7 =N —3,6 —YVANKIESF MY T LI,
S. typhimurium B L E. coliEMWIERFERAERRAR® Ioic CHL/IU Mgz A7
REARERRY TOFh b EBEEINTVWS, 2-T3I/-5—-F7 =T
— Z )Lk VBRI, S. tybhimuriundB KO E. colix W ERERLTERRBR THELED,
CHL/1U fifaz W/ RBEAERERBRTIIRHEY tRESNTVWS, £, 1 —F7
h—JLi3d, S.typhimuriun ZBVIERERERZBIBLO VYT UNLRS —HRD
BHK21C113 MHfaE AW b5 v R 74— A=Y a VREERTE bickEl”, 2 -+ 7 b—
Ui, S. typhimuriun EFVIERERERRKB CTRE, DNABERBRTRIEEREEZH
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WeEEREE, KBEZBWIBSEBIEY T, YU T ARy —HRO BHK21C1IS
MREAW M VR T4 — A= 3 VREBRTIREKEY, BNARMBIC OV TR & e
INTW3EY,

SEL, 1 =37 == 4 =ZVKRVEF D) T LI OVWTEEFEREREREOE
e B720, MEZAVIEREAZRELBREZE L /o, ZOHE, REEELOF
B2 bod, INTOREERTERER I 0= —HOBMIZERD SHsh -7,

ABROFMEICOWTR, 2ENTHZREBRE BICEHTH S ARSI NI,

L7cN > T, AEBEHTTIE, 1 —F7 b=Ib—4 =LK UEEF DY 7 LDEET
FERERFRMIIE S HE L1

EZ G

1) Maron, D.M. and Ames, B.N. (1983). Revised methods for the Salmonella
mutagenicity test. Mutation Research, 113, 173-215.

2) Green, M.H (1984). “ Handbook of Mutagenicity Test Procedures " 1, Vol.3,
eds. by Kilbey, B.J., Legator, M., Nichols, W. and Ramel, C., Elsevier,
Amsterdam, New York, Oxford, pp.161-187. ;

3) BAHEREARCEREEFR(LFELLNEE B EMESEERRERE Vol.67
{bLFPE R ERR s, B, 1998, pp. 372-375.

4) BEABEEEEREEREFCFLSNRE EE LFYESEERRE Vol 6
{bLFE St ERE R ES, B, 1998, pp. 376-379.

5) EAEERHERCEREBCFLZSNEE BE CEWESEERRS Vol 4
{LEME SRt g S, W5 1996, pp. 69-T2.

6) BAHARGEERCEREFFLLNRE BEE “(LFHESESERRSE Vol 4
{LFEYME Rt ER ES, e, 1996, pp. 73-T6.

7) HEHERXR G B EE REZFERT-IR] YA TUT74 XM BHE
1980, p. 289.
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8) Suter, W. and laeger I.(1982). Comparative evaluation of different pairs of
DNA repair-deficient and DNA repair-proficient bacterial tester strains for
rapid detection of chemical mutagens and carcinogens, Mutation Research, 97,

1-18.
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# 1-1 S9 mix FEFEE FIZBITALI-F T h— 1 -4-ZAVRCEET R A
DEIFEALRRABRER (HERERAR —EEE)

R & BRAERIn=—% /7L —}
. Ikt i HR T — AL TN
(ug/7V—N) TA100 TA1535 WP2uwrd TA98 TA1537
Fe 5t BE (D.W.] 113 10 20 28 8
156 106 11 24 33 9
313 114 8 27 29 7
625 116 11 17 34 8
1250 104 8 28 38 9
2500 121 5 28 30 9
5000 117 8 20 29 5
ket xf FR AF—2 SA AF-2 AF-2 9—AA
uwg/7L—k 0.01 0.5 0.04 0.1 80
HiRERau=—%
i 805 430 1032 254 450

() VM EERE

AF-2: 2-(2-7U)V)-3-(5-=kmr-2-ZY V) T 77UV T IR
SA : TUAEFTRIDA

9-AA: 9-TI )T IV
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®1-2 S9 mix F7E TIZIBI1TD1-F T h— N ~4-R VR EEFRID A
DIRIH RN RARS R (A &R ERBR — RENSELIR)

Mo &= Bk Ran=—%, 7L —F
) 3 ZE 5t B TL— AT
(ug/7L—K) TAL100  TA1535 WP2uirA TA98 TA1537
RetxtAE (D.W.) 110 10 31 38 17
156 142 14 31 43 9
313 119 8 30 46 13
625 . 135 8 31 44 11
1250 118 11 32 46 7
2500 137 11 23 36 13
5000 135 12 27 36 12
BBt 2-AA 2-AA 2-AA 2-AA 2-AA
ug/7vV—h 1 2 10 1 2
ERERIn=—H 4 171 767 269 122

/T —h

( ): EBHE R EE
2-AA: 2-T)T TR

13
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% 2-1  S9 mix IEFE TIZBITB1-F T h—N~4-2 LR BT R AD
HIRERERABRER (ARRIE B —EEE)

B & BRAERIn=—%,/ JLU—h
b Ol | ZL— A 7N
(upg/7V—hK]  TAL00 TA1535 WP2uvrA TA98 TA1537
ket BR 119 10 27 26 9
(D.W.) 128 11 19 23 6
104 10 20 28 10
(117 +12) [ 10+ 1) [ 22+ 4) [ 26+ 3) [ 8% 2)
109 12 22 22 6
313 117 12 16 17 7
127 9 19 20 8
118+ 9) [ 11+ 2) [ 19+3) [ 20+3) [ 7% 1)
126 7 20 25 11
625 119 5 29 32 12
119 7 26 27 6
(121 + 4) ([ 6+ 1) [ 25+ 5) [ 28+ 4] [ 10+ 3)
134 8 20 23 10
1250 120 8 10 25 5
121 7 22 21 8
125+ 8) [ 8+ 1) [ 17+6) [ 23+2) [ 8%+ 3)
121 7 20 31 10
2500 111 9 13 24 7
120 8 23 32 9
(117+6) [ 8=+ 1) [ 19x5) [ 29+ 4) [ 9=+ 2]
134 10 23 27 9
5000 95 14 23 31 5
107 8 17 24 6
(112 +20) [ 11+3) [ 21+3) [ 21x4) [ 7% 2]
Bt BR AF—2 SA AF—2 AF-—-2 9—AA
wg/7L—hk 0.01 0.5 0.04 0.1 80
IR R 742 394 1029 310 618
an=—# 774 455 1025 313 539
ST —k 740 429 1032 286 780

( 752 +19) [ 426 =31 ) (1029 = 4] [ 303 x15) [ 646 *+123 ]

() FHOEEEERE

* . HOABHENEDLNZ,

AF-2: 2-(2-7U) -3-(5-=ba-2-7Y)V) T ZUNT IR
SA  TUTNIUL

9-AA: -T2 T IV
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£ 2-2  S9 mix TFETIZRBITFAL-FT T b= —4-Z VR EEF RN LD
BIREALERATEE R (AR 1B B — HEMELE)

H 2 BlRERan=—% 71—}

Y oo gl 71— 537 R
ug/7L—k)  TAI00 TA1535 WP2uvrA TA98 TA1537
[EIEFTT 114 7 28 43 17
(D.W.] 115 11 32 41 18

119 14 24 33 14
(116 £ 31 ( 11+ 4) ( 28+ 4) [ 39*x5) [ 16 2]
127 9 33 39 18
313 117 10 21 38 18
136 11 18 38 13
(127 +10) ( 10+ 1) ( 24+ 8) [ 38+ 1) [ 16% 3)
136 10 31 32 13
625 129 7 20 43 21
135 19 22 46 16
(133 + 4] ([ 12+ 6) (24 6) [ 40x 7) [ 17%x 4)
130 8 25 38 21
1250 98 13 26 47 11
134 9 31 37 20
(121 £20) ([ 10+ 3) [ 27+ 3) [ 41*6) [ 17=* 6]
121 6 21 36 14
2500 141 12 15 49 16
132 8 26 30 18
(131 £10) [ 9+ 3) [ 21+ 6) [ 38x10) [ 16% 2)
146 8 18 41 15
5000 110 15 16 47 19
133 9 25 33 13
(130 +18) [ 11+ 4) [ 20+ 5) [ 40+ 7) [ 16 = 3)
Bt R 2- AA 2- AA 2- AA 2- AA 2- AA
_ug/7TL—h 1 2 10 1 2
HIFER 521 199 662 245 79
an=—# 511 211 695 235 76
YA 458 194 795 228 69

(497 +34) (201 + 9] [717 *69]) [236 + 9] [ 75+ 5]
C ) FIfE DR =
* L WOABHEENROLNI,
2-AA: 2-T TN RS
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# 3-1 SO mix EFETITRITDI-FTh—-4- ~RIVAR BT )Y AD
EIR R AR R (FRBR2E B —EH#IE)

A = BREREan=——% 71—}
M5 L) i e T — A 7N
(pg/7L—hK]  TA100 TA1535 WP2uvrA TA98 TAI1537
& 0t BR 121 10 23 25 7
(D.W.) 114 6 22 19 9
119 13 19 22 7
(118+ 4) [ 10+ 4) [ 21+ 2) [ 22+3) [ 8% 1)
112 8 16 18 8
313 111 13 17 : 30 8
110 13 22 20 9
111+ 1) ( 11+ 3) ([ 18 3] [ 23+ 6] [ 8% 1]
100 15 24 24 8
625 90 11 21 30 7
122 7 22 20 5
(104 +£16) [ 11+ 4) [ 22+ 2) [ 25*5) [ 7% 2]
115 9 17 24 7
1250 114 9 18 14 8
114 12 23 27 9
114+ 1) [ 10+ 2) ([ 19+3) [ 22+7) [ 8% 1]
123 12 12 18 9
2500 127 10 14 21 10
93 9 27 20 9
(114 +19) ( 10+ 2) ([ 18+ 8) [ 20+ 2) [ 9% 1)
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