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Reverse Mutation Test of 2- (2'-Hydroxy-3',5*-di-tert-butylphenyl) benzotriazole
in Bacteria - ‘
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2-(2-¥ FOf -3 5-Vetert- T F T 2 2N}
BTV MIoW TN R A AR SRR I
L7
MES X LT, Salmonella typhimurium TALOD,
TA1535, TASS, TA1537Y1 X U Escherichia colf WP2
A OSHRE BV, 59 mix BRSNS X UTRing
L DWTRYE, BRBPERRTEFHESED bR
ol bds, REEIS mixiEiRmesSE XU
Jngeff & % 2313 ~ 5000 pg/plate DR THM L7,
TOEE, Bvi-bflogzgEowTholElzsn
T, BEEEO2FELLE L L %ﬁfﬁa‘ﬁﬁj oo -
oimIEH S hl o,
HIoEpL2-(2- FI & -3 5-Y-tart-7"F 1
7 )N TR, HehERRICB-
TERENFE L2 b o (k) L HEL .

_ Hk
1. WERE
2-(2-2 Fox o3 6-Yteri-7F L7 2 W}y
FUT Vb, REARERERTSE LS. BWiAEERY
TR, v MBS S4-034-1, #MEI00 B(LCHEFEESE
N gL FA{EEMERITH Y, I OEEMr

ot S N, BBH, ERRE TERTRELL.

oy bzowTid, %ﬁ%ﬁﬁﬁﬂ‘ﬂ‘%’@&:% & AR
st

2-(2-ev Fo¥ ifw3‘,5"-—:‘)-tert~7"7'ﬂ/ TR
YTV, PAFNANMERY F(DMSO, 2
FEESEGE422, FARERSI AR L TRNER
OPRHEMB L%, BESBTHEORECFRLT
B R flvr., MR, 2%, RE, Eas%
DAL RD Mo Tz,

2. WmiEEME

BB g s L ORREEUTOEB Y TH
5.

ZREE T LI F B ER R, BHeR T
BRBRF - ¥ AELRTwARRB L URAREL, €
ﬂ%ﬂTﬁk¢LﬁLt.

AR2 1 2427 U ) S3-{5-= b B2 7Y AT Z )
M7 2 F{IRAEsE TR
SA 1 FTUbF B & A GBI RG)

QAA 1 9T 3 /7 £V Y v (Sigma Chem. Co.)
AN L 2-T R/ T VY F SRV GRRMEET M)
AF2, 9AA B X U2AA 1 DMSQ I, SAEBHKIZE
BLALOE-20°C ﬁzﬁﬁﬁ# L. Wi, #PhIli
w_mw-

3. BREH

BBklzid, Salmonelia ivphimurium TAI00, TAL53S,
TA98, TA15373 X U Escherichia coli WP2 uvrA % B4
P

S. typhimurium & 4B 190748 A 7R 1«., E. coli
WP2 uvrABRIL1007TSEA OB RENAF T v £ A B
fk ¥ —ORBERPELD HHE B0

MEMX-80 CTHEREL LI 0FAy, EHiko
HERZEEERTHOREREMNG, 73/ BEkH,
UVERSEME, MER(rfa), 7xE¥ Y yEHEHTF
pEMI01{7 % A 3 FYOHEDB & UM REEE & Bk
BEOEMER O = —HIC oW TH-, SIS
NTHNBIEEERL.

FERCEELT, =2 - hYE¥ 7o N, 2{Oxoid
Lid) % AR LEBEBRE IRy Ll r— ki
L, 37T CTIOMMENRE SBBLAbOYRESN
L L.

SFEREMICL D660 nmOESELAEL, BEE
OB ERE L.

4, IEHhS XUS9 mleDﬁHE‘E
1) Bk

B, ERESTERMORS SNV T — REREH
ZRWA. d, EE LB YoMRIETRROLED
ThD.

WEE~ 7 330 A TR 0.2g
7 = UV . 2g
YRR EZAH YT L 10g
) YERE—T VEZT L 192¢g
KEMEF b T A ' 066g
Fha—2 20¢g
FEER (AR 5g

Z90 mmO P v — L 1#H D 30 mL % L CTEDZ
HOThbH.

2 ko TFH-—

TROASE(A) B ICBI LR (C) #7100
HEETRa L.
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{A) 22 p 74— (DifcoLab.) 0.6 w/v%
b5 (A ol TR P 0.5w/veh
(B} Salmonella typhimurium B3
LB AF ¥ 0.5 mmot/L
D-¥dF 0.5 mmol/1.
(C) Escherichia colifl
-rYFrTr 0.5 mmol/L
3) S%mix
. 89 mixlmL#Hizh U)r?ﬁﬁiri‘[“’ﬂﬂ‘)&:a‘o N Tdhb.
B¢t © 0lml
Wik 73vah 8 gmol
HEikhv o 33 gl
Fha—R-6- 8 S pmol
NADH 4 pymol
NADPH 4 pmol

m F 0T A-Y CEEERERE (PH 74) 100 xmo)
*: 7:@ﬁ%®Sprague-Dawley§'f~ﬁ£7 v hE T I
— 1 (PBYB X U5,6-2 ¥ 7 T 8> (BF) OBER
ﬂ%-?ﬁﬁ%ﬁl./f{’ﬁﬁbi_:%(# v = )
’Elﬂ‘w‘f:.

5. HEE

FLA v Fan~tg ik ‘J SO mixERNS:

1B X UEnsGfg TRBET o .
AGRERE R, BB EEMEOL ml, 0.1 mol/LF
F Y A1) Y EEEE Y (DH 7.4)0.5 mL(S9 mixiindedt:
TG0 mix 05 ml), EEEIL mLE2ESL,
37T°CTHREA LA vzt~ arlinh, ¥4
CBBLALy 77 ~2 mL 2 MATRAML, &K
B P b L CES A, T4, WEEE LT
HiRlofo ) cmdE, e SR O Rk Baly
-\Eféf&% vz, BN L ook, B

B K B EE R R U
MBI 3T °CCAEREMATY, RELAHERERED D
=—FHEIT—FF AP -F AR o TEE
L. MBWRICHRT BIbROFRE, WIRIC LY
BLA ¥, £EFBREofFEICIoWTE, BRH20
BEGIMET T, ERETMOWEORES & UM L1
Byi-FiRARRERRIC BT, BRits L0
BTN, FHBIo2n TR L,

af, FRBICBvTR, MNBRBIPEREIOE,

HTFOrAw, PRFROFERELZEREELRYD
AR

HAERERRII1IE, RSERR~— FFIEL.O»‘”CZ@
%ML EROBEMEOERE L/

6. YEdi

AW BOREFOS L, 1HUELORERD SO
mix TR NSRS B 1350 mix MR BT, HER
WREEHETHTRELC B3 HERERa 0~ 0P
WEDHS, B EE 24ER Eicinl, FoMmcE
S L URERFENES o hIBAlS, SHEEW
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RUEAFRBRCBWTEREELE T2 b0 (B1) L4
ETAHIEE LT

BRESUER

50.0~ 5000 pg/plate DR TR EHIL LT, AR
WERBREFEMLE., 2088, T STOREHEDS
mix B D L CEMEHOVWTRIC BT AF
HEIZERD S Aidot. $h HBEHIhEd5iE
i, S5O mixEHNEHTRT<TOHEFET, SO mix
IRk T 150 pe/plate L EO AR B b,

L7zHoT, 59 mixERNEss X Ensesttd
BEAES5000 yg/plate & LCAK2 T REEREL
T2RNERBRAFEM /= (Table 1, 2). 208, 2
DR E SBREHEEOEN L L AERTER Y
S —HoginiZd bl oiz,

PEORRICRTE, 2-2-L FU X33 5-Ttert-7

FAT WIS P T V=03, B i-3iseRis

B CERREEEZHE LV bo (el LPEL 4.
s, 2-(0-v Fod v 3 5-Yitert-7F N T 2 N)
ATV Y Tk, SRR TARE AT LTHE
BLAFr Ao X - NAA Y — I8N v 5 R
HEELRTOLBREOERFR LTSS, T4, B
HEPETHEITFL—-F4 FeFoxd b yato
WO, EREANRE L UREERERECREOR
RAE, ptert-FFNT 2 )~ NED, Dotert-TF N T -
A= LS B NTFRA- D fert-T N T S - 0D
Vi, HEERRERCENRD, RBARERRTHY
DEFERFELATNE,
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Table 1 Mutagenicity of 2—(2'—hydr0x§-3',5'—di—fert-but:ylphenyl)benzotriazole in bacteria {I)

With(*)or | Testsubstance Number of revertants (number of eolonies/plate, mean + $.D.)
without (<} dose Base-pair substitution type Frameshift type
SO mix {ug/plate) TAICO TAIE35 WP2 uvid ' TAgg TALS37
0 121 123 127 8 12 9| 18 B W| AN % B| 15 12 18
{121+ g { 10+ 2 { 2+ 2) ( 282 3 { Uz 2
337 107 s 1] 4 12 By 18 1 37| 2 15 & 13 6 8
( s+ 16) { 8+ 4 {( 5z 10) ( 23& 7 { 9+ o]
) 625 1 134 116 1M B 9 w| 18 15 131 1@ 14 2 7 10 &
59 mix ( 118 18) { 9= 1 { 15 3) ( 158 4) { 8+ 2
e 1260 T 25 we 12| s 8 . 7| 18 3 8| 20 2 2| 8 12 g
’ . ( 120+ 10) { 7+ 2 { 23+ -10) ( 24 3 (.84 2
2500t 4 M w7 6 8 n| s 1w 7| 1 1w 4| 7 1 1§
(131x 15 { 8+ 3 { 1w+ 4 { 6t 3 { 11+ 4
(\ 50007 28 118 1| 1 14 9| B W /| \BW o2 1| s 7 8
' (Wi 9 ( ux 3 ( 2+ 9 ( 20+ 3 { 8% 1
0 122 n2 u7| 12 7 12| 8 8 28| 17 24 s3] 1 1 9
( 7 B { 10+ 3 { 342 @ { 25+ ) {( 122 3)
33F 11 S A V). 8 g 7] 20 27 ‘2| B 15 A 8 19 13
{10+ 12) ( 8x 1) ( 251+ 4 ( 22+ D { 13+ &)
6251 02 19 M8l 1 6 10| 2r 2 i 1@ .28 22 8 8 9
$9 mix ( 123+ 23) { 8x 3 ( 28+ 2 ( 232 &g ( 8+ 1)
) 12501 u7 %6 | 10 5 5| 2 2 30| 2 2 2| 6 12 10
{ 107+ 11} ( 7 3 ( %6 & { 24 2 { o+ 3
2500t 48 132 18] T B 1| 20 2 23| 3% 2 | 17 10 1w
{ 137+ 10) ( ULt 5 (2 2 ( 28+ §) ( 122 4
S000 1 139 126 135 11 B 61 29 21 2| 2 w: 2| 12 5 8
(133 7 ( 8% 3) { 26 4) { 2422 2 { 8+ 4
Positive Chemical AFge SA AF2 - AF2 9AA®
control Dose{pg/plate) .01 05 001 0.4 80
' 59 snix Numberof | 477 501 402 [ 525 G546 535 | 195 209 183 | 404 417 366 | 462 33 3
i ) colonies/plate { 460+ 52) { 5%+ 11) { 196+ 13) ( 306+ 27) ( 383+ 86)
Positive Chemical A8 2AA 284 284 2AA
control Dose (ug/plate} 1 2 10 05 2
Szf;"‘ Numberof | 770 783 754 | 301 377 332 938 785 908 487 473 534 | 258 28 om0
colonies/plate { 9% 15) ( 367+ 31 { 877t 31) { 48 32 { 276 16)
The purity of the test substance was 100 %.
This substance contained 0.01 % water as impurity.
) 2-(2-Furyl}-3-{5-nitro-2-furyl) acrylamide, b) Scdivm azide, ¢)9- Amnoacndme, d)2-Aminoanthracens
T Precipitate was observed on the surface of agar plates.
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Table 2 Mutagenicity of 2-(2-hydroxy-3'5'-di-tert-butylphenyl}henzotriazole in bacteria (1n
With(9or | Test substance Number of revertants {number of colonies/plate, mean = 5.D,)
without (=) dose Base-pair substitulion type Frameshift type
i I
59 mix {pg/plate) TAI00 TAL535 WE2 uvrd TASS TAI537
0 m 125 u2| 6 u n| 2 29 2| 1 2 16| n 1 g
{ 6= 8 ( ox 3 ( 26 4) ( 19+ 3 { o+ 1D
3131 133 13 s 12 3 9 22 =2 29| 22 15 13| 9 5 6
{ 130 16) ( 10+ 2 { 284 1) ( 17¢ B { 72 2
6251 135 127 19| 15 1 10} 2 2 18| 1@ 1 16| 15 10 3
S0 mix (127 8 ( M%x 3 { 222 3) ( 18 2) { 9% @
- 1250°% e 19 2| n 1 e| 19 =m 2| 13 ; w0] 18 8§ 8
( M2+ 9 ( nx 2 { 21% 2 { 15 &) { uxt 9
2500+ "137 126 13| 5 8 16| 28 20 | 15 1B 13| 5 5 6
(133t &) { 10£ g { 2%+ 5) ( 4+ ) { 5% 1
~ 5000 1 125 142 45| 5 12 10 s0 27 17| 12 16 1 8 8 7
R ( 138%.11) ( 9+ 4) ( 25 7. ( 14 2 ( 8 1)
0 122 186 16( 10 6 13| 22 24 207 2% 2 2| 15 .6 17
(127 10} “( wx 4q) {( 21 3) (23 3) ( 13x" 6
13t w01 128 12| 8 14 18| 12 =z 2| 14 18 =] 10 6 7
( 116 13) (12 3 ( 22& 9 ( 17+ 3 { 8+ 2
625 118 126 123 13 g 9| 35 20 20 2 2 20| B 5 6
S9 mix ( 122+ 4) {( 10 2 { 25+ 9 ( 1+ 2 ( 7= 3
G 1250 28 150 uw3{ 1 u w2l 32 2 5| B oxm 12| & 1 9
{ 130 19) { 12+ 1 { 28% 5 ( 17% 5) ( 10 4
2500t 26 126 133 | 14 8 9y 20 19 @{ 13 2 18| 12 g 12
(128 4) { 10+ 3 { 25+ 5) { 17 4 ( UL 2
5000 T 41 135 93| 15 17 8] 3 37 2| 190 17 2 6 9 8
{ 123+ z8) { w1z 5 { 31z 4 ( 21 8 { 8% 2
Positive Chemical AR SA¥ AF2 AFZ. DAAY
control | Dose(up/plate) 0.01 - 05 0.01 0.1 20
"“?i“;“‘ Mumberof | 663 671 621 | 619 482 540 ) 266 277 250 ] 499 498 420 | 245 445 2
g colonies/plate { 652+ 27) ( M7= 69 [ 267 9) { 475+ 40} {38+ M
Positive +|  Chemical 2AAY 248 2AA 2AA 284
contral | Dose{ug/plate) 1 2 . 10 0.5 z
S mix Mumberof | 856 765 842 | 350 368 275| 781 s48 241 | 372 451 44} 245 530 3%
() colonies/plate ( 821 49) { 334+ 51) ( 823+ 37) { 419% 42) ( 34+ 52)
The purity of the test substance was 100 %.
‘This substance contained 0.01 % water as impurity.
a) 2- (3-Furyl}-3- (5-nitro-2-furyl) zcrylamide, b} Sodium azide, ¢)9- Ammoacndme, d)2- A.uunaanthracene
1! Precipitate was observed on the sur{ace of agar plates.
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Inn Vitro Chromosomal Aberration Test of 2- (2'-Hydroxy-3',5'-di-tert-butylphenyl)
benzotriazole in Cultured Chinese Hamster Cells

L2

ZQhe FOR -3 8- Yuert-TF 0T 2 2 )=
LMY T bR B2 AR R RS 0 BT
W, Frd2—X - NAR Y —EREB(CHL/U) ¥
BAwWTEARERBREENLLA.

- 59 mixFFFAET B &L UFEIET O SR ML (6 FR
BHISKHMOBEFEMM IZBWT, 3.2 meg/mL(10
mmol/L) OB T b MR S S
Drods. WHELE 24RBMME)CE 3.2 me/mLic By
TH0 %M HAHEEANMERHIRD R o i,
o T, T_TOUBETI2 mg/mLEBHREL L,
2 CA~5EREL.

BE BT OME, SO mixIFFETS L CFEETIC
B3 EHRUE T W hoiE (0.8{_) ~3.2 mg/ml) i
By BaE0RERTOSRERD L UM
OEREREIRD o Rdo i,

AREAAE CEREOERMES WY, EfEE

FFot:, EOFEE, WTLOBE080~32 mg/mL) 25

W HHBEGRERE L & U SR O B e R
HED shidhois,

BEeo@gEfrh, SREBEHTT2-(2- FOx -
Ip-Ttert-TFN T 2NN TR YT —E, B
BERELER LR ERLA.

payes

1. # '
CCHL/IUMIB T 4 ==X - NAA Y —, SHBRT,
DY —F - ) —25 7 (JCRB)# 6 AF (1908842
B, AER g4, WE2AR) L MEREITER10
CRDACRBRICEYA. FFME(CS, Cansera
International ¥nc.) % 10 vol% iR L 724 — X A MEM(A
AR B R B, COp A YR =4 —(37°C,
5% CO) TR Lz,

2. 59 mix

SHIEF v a—= U, 7)€Y = ESE
w75 R RS L Sorague-Dawley R 7 v b
FriEr oML 20 EEA LY. SS9 mix AT
10 vol%iRII L, BIEG-OFEHEERLSS 5 val%, 7
2—26Y B (Sigma Chemical Co.)0.83 mmol/L. B-
SaAFVTIVTFRVIRILEFFY VER(ZFY
vy VEERT 2067 mmol/L, MgCl, 0.83 mmol/L,
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KCI 5.5 mmol/L, HEPES#H# (pH7.2)0.67 mmol/L &
L7 '

3. ThREMARE

22 - FOF 335 Ytert-TF VT o NN
FUT V(Y M T 540841, LB (TR
N, HEEE100 % (ka-0.01 % = At oS sE
HTHY, BRTEET, SRTHEELL. RipEIbK,
Tk b B L UDMSOIFE (50 me/mLE&#) Tho
. BBEESRE, SEEBROSITC X o TR RS,
ERTEECHof - EWBRI L,

4. HERMEOREN :

BB CARARL CREICH VA, BHIE05
WiV A RRE I AF LR =R F b 1Yy 4 (CMC
Na, T +HFS WTHLI05, FJEHEE TR SRz
AoTRueR# L, Rz EETRRARLTHE
DBEORRYE BB LR U, B RN,
TARTORERITB W TEREDI0 vol%ize b L 35 1200
x 7.

5. st

2 X 1A CHL/IUMNE %, EEWS mL% A
4w (6 cm)CIE R, COM YHan—¥—PHT
SEMME L. FO%, EHERAMBTE, FiEERER
B, BREELNAL, AP L. T, g5
P TH, S9 mixIEFIET B & OFAET Cormung
U, RERTHESLERETE 6 18BMEEL -

6. HEpTHSRIEEE

PEARERRICA VS ERYRONEBES RET
A=, HBRYEOMBEHERE I R T B, B
BIRT 12, HIBEE 10 vol% k<Y »ABECRIEL,
0.1 w/iv%B 7Y AF ARG by bAKEBRETHRE L.
Bty H o CHL/TU MR A4 2 5iRIfe A, B
KM ke B g (Monocellaterte, 9 /iR BETE
W EHwWTEHOBMESFIL, ERDELERD
BRSBTS RN ONE b - CIREE L,

EOHE, SOmizFETBLIUFEFCRITLE
HEELBEISYTESABERAE®3.2 mg/mL{10
mmol/L) 2 BT AR IR S S R o i
{(Fig. 1). MBI v TG IR Ve H 27520
Hiuteht, BENBIERE O3 mg/mL OEEICBWTD
50 % % Rz BEREIIFEA QD bk o 1 (Fig
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2-(2-E EAF Y-8 5-Ttert-TFNT £ ZI) X2 R Y P,

00

th
2

—@— treated for 6 h¥ with 89 mix -
—O— treated for 6 hr without 59 mix
-—O— trealed for 24 hr without S9 mix

Cell growth (% of control} _

0 — T T T T
0.0 . 1.0 2.0 3.0
Concentration {mg/mL.)

Fig. 1 Growth inhibition of CHL/IU cells treated with
2-(2-hydroxy-3' 5'-di-tert-butylphenyl)

benzotriazole
Precipitation was observed at all doses during
the treatment

1).

7. EEBHORTE

FRRMTEEIRISREROER L Y, REEEERBTHY
AEBWEOERERY, TXTOLEBIIBWTI2
mg/mL (10 mmol/L) ¥ I MR L LA, i
BT, A2 TIRER(0.40~32 mg/ml), BEL

WTi, A2 T5RER020~3.2 mg/mL) ¥ REL

A .

CE, BERNEREELTHAYLATS v 4y C
(MC, BHERSETER) B L2 uk277 5 F(CP,
Sigma Chemical Co.) i3, HREHA GIRRET
BICEBLTHAMLAE. FhehihdRETr SR T
Bl TWABEEHALL,

REFRFHBRCEVC, FEABREELHETI)
ﬁ%%tb4&m?4wya%ﬁwt.:wi%mzﬁ
L HBBEARTRE L, Ry oM 2w TR
HUBATREESHE & D MR e L A, LB R
B & B ERIT 0w TR RS T b 4
o,

8, HfafHBAERE ,

T O2MM, TS FEEREEF D
0.1 pg/mLiZ% 2 &5 HSEIC MR A REATLD
EBEHFE R o TiTo 2. A9 4 REFRREF4 v
Voo 6TAER U, R L 2RI ol F A
FETREL, '

9. Hfslkodh
R E R R LRSS ARERORIR
LT, 20 % Eotitmpsc, o254 valkd

05 % EOSEHEM SR LR I I R

SORSREEE L, EXNRO3BERYEELL.
- FD#EF(Table 1~3), T ITORIERIN BWTHRE
e BRI 3.2 mg/mL(10 mmol/L) Tdh ol &

Ph, TORELEREEL L CIRERLESES L

L.

FRLEAS S FERDI L, 120F 1 v ahb
RONLRLELZATA P, 4508BEEFTHERLA
BEFFSP b nEI I~ FELAKETSHRL
7o BB, BABRERESS - BIBUR
B g (MMS)C & 5 38 In &S W TITw, Bt

HESBVIRRESEROX v o, U, ZRR PO

TWHER B O LA (polyploid) D F#IC oW T
WBLL. FBERRLOWTIR IR0, ik
K oW TR 100 B O SR Tk #5471 7.

10. ¥E
REBEREEETIHROBIAR IOV T, B
BRI EEDTLRBEL L BN BEMTT 4
Yr—OEEREBEIICLY, EERERETEHRLLE
{(p<0.01). ¥/, BBREFBECBELT2IZY 7
37 v VOEmEREY (p<0.01) #iTo 2. Thbokk
FERESEEL L, 2SI OHKE ML
THhReaFEEHENOFEM L To 2.

ERpLUEE

2-{2-r FOF -3 5-Vtert-FF L 7 x 2 V)RS
MU T V=% TS mixSEFET B L UEETT
MR L 2 BEICiE, wTRoaEEE{0.80, 16,
3.2 mg/mL) S BV B AoEERE B L (EEsE
MBS O E L MIZR S Sk o7 (Table 1, 2).

SRR TREEOER G LN/, 24 5EM

BRfTolbzn, wFNLO(080, 1.6, 3.2 mg/mL)
BN T REEOHERE L SUITEENROS R
TERIAER8 & Wik dr o #- (Table 3},

BT L LTBEWAEMCHE, SO mixdEEETT
AR X (P24 BN LSBT
EBEOEEREEBERL (Tale l, 3), CPiXSy mix L
FOERMAE LSS BTk dkolERE 2 8
B LA {(Table 2). “HLOEEMNEEEOSS LN,
FHBFOWILATER S i,

3, 2-(2- Fusi-35-Vitert-7F V7 =)
ARSIV, HEREVAERERERCE
WTRENHENELR TS, TWEMRTHL
2,6-F-tert-7F NV-4- 2 F N 7 2/ — v (butylated
hydroxytoluene)® iz DV CIAERERNERDL X (FiptBdk
REDRTRYE, pternt-/FN7 27— 057, 2tert-7
FN7x S =N B LU Voteit-T T T e S —
Jenironril, HEERRBRTESE, MMeAERER
BTEMOEREFIHEEEINRNTWE, Thod I b,
tert~FF N7 = J — L OREBEERTHERBEED, hoil
WSS T Ao LIz Db s C AR S

BEOERLY, 2208 Fuk i35 -Jtert-7F )

Frxo )R YTV - E, KRBRENFTT
CHL/IUMBL I S f Rt BR L v b iEm L L.
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/TU)} treated with 2-(2-hydroxy-3' 5’-d1—tezt—

butylphenyi} benzotrrazole (HBBT}** for 6 hr without S9 mix '
Conr:mr Time of Concurrent Mitotic N, of No. ofstructum] ahercations T“"-f' numberofcells 9 ¢ Trend
Graup  tration iy SO cellgrowth® index®  cells Otherst_withaberrations — poypesy  test?
{mg/ml) _ (e (%) (%)  analysed gan ctb cte csh cse mul® total - TAG(H TA(R) cells*(%} Ta poL
Non- — — 10 0 0000 0 0 0 0{0d) 0(00) 06000 -
treatment i 00000 6 0 0 {00} 0(00) {000 '
.20 000 00 0 0 0 00D 0000 0000 '
Negative' 0 - 6(18) 1000 — 100 1 0 2 00 6 3 0 3(30 2020 oo
0 00000 0 0 o0 o{00 0(00) 0000
200 1 0 20 0 0 3 0 3a(18 2010 oo
HBBT 040F - 6-(18) 1070 - . not ohserved
WeBT 080 - 6{(18) 1115 — 100 0 0. L.1 6 0 2 0 20200 2(20 o0 |
: 0 2 00110 0 3 0 330 1(L0) 1{029 i
o~ ' 20 201200 5 0 5025 318 10019 . ;
hosT 16 - 6-(18) 1185 - 10 000190 0 1 0 (10 1(10) ol _‘#
10 0 1 10 0 0 2 0 2020 2020 10029 :
20 6 11! 0 0 3 0 3( 15 3f15) load) - -
HBBT "32f - 6(18) 1130 28480 100 1t 1 o0 O 0 O 2 o 2¢ 200 (100 1025
' W 1 0 00 0 O 1 g 1(L0} O(0® 1(e25)
_ 20 2.1 6 00 0 3 0 3(15) 1{ 05 2(025)
MC 01 - (18 — — 100 4 3461 0 I 10110 0 61(6L0) 59(580) Q0G0
(ugfmL) 100 12 42 86 0 1 0 121 D 63(680) 63(63D) 0000

2200 16 76127 0 2 10 281 0 129(64.5) 122'(6n0) 0000}

Abbreviations: gap!citromatid gap and chromosome gap, ¢tbIchromatid break, ctelchromatid exchange, csb:chromosome break,
cae:chromosome exchange(dicentric and ring), mulmultiple aberrations, TAG: total number of cells with aberrations including gaps,
TAtotal numbaer of cells with aberrations excluding gaps, MCmitomycin C.
1}0.5 % Sodium carbozymethylceililose was used as vehicle and added at the level of 10 vol% per dish. 2)Cell confluency, representing
cytotoxisity, was measured with a Monocellater™. 3)Metaphase frequency was caleulated by counting 500 cells in each dish, 4)When the
number of aberrations in a cell was more than , the cell was scored as having 10 aberrations, 5)Others, sich as attenuation and premature
chromosome condensation, were excluded from the number of steuctural aberrations. 6)Eight hundred eells were analysed in each group.
T)Cochran-Armitage's trend test was done at p<Q.0L
*: Sigmificantly different from the negative control at p<<0.01 by Fisher's exact probability test.
* ity was 100 %, and water (0.01 %) was contained as impority,
“fn  ipitation was observed during the treatment.
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Table2 Chromosome analysis of Chinese harmstef cells (CHL/IU)Y treated with 2- (2'-hydroxy 3 5'-di-tert-
hutyiphenyi)benzomazole (EIBBT)Y** for 6 e with 39 mix

Concen- Timeof Concurrent Mitatic No.of o oroimctural aberrations -'.I““’l number of cells g of  Trend
Group tration . exposure cell growth® index*  cells Others®  Withaberrations  pofnpeiq  test”
mix -
{mg/mL) {be) (%) (%) analysed gap ctb cte csb cse mul® total TAG(%) TA®) cels'(%) TA POL
Negative" O + B-(18) 1000 - w o0 2 4 0 ¢ 0 6 0 2(20) 2¢ 200 10025

w 2 00 00 0 2 O 20200 0f{00) 0(000)

0 2 2 4 00 0 8 0 420 210 1013

HBBT 040t + 6(18) 685 - . not observed
HBBT ~ 080t + 6(18 950 — W0 01 0 1 0 2 o 2020 20200 1(025) -
R 00 ¢ 0 ¢ 0 1 0 1 0 1L 110 0o
20 01 0 1 1 0 3 0 315 .3(18) 1(13)
HBBT 16t + 608 955 — 100 0 0 1 30 0 4 0 2200 2020 0(000)
00 #4105 0 0 10 1 60600 2(20) 0(000)
. W 4 1180 0 14 1 840 4(20) 0000 - -
T meer aar + 6(8 90 6256 100 0 0 0 0 0 0 0 0 0{00 0(00) 1025
W 00 00 0 0 0 0 oled ofod o000
20 0 0 0 0 0 0O O O 0(00) 0{00) 1{018)
CP 5 +  6-(18) — - 100 3 1023 0.0 0 36 0 300(30.0) 28(280) 0{000)
{ez/ral) . 00 2 1924 0 0 0 45 @ 36(360) 34{340) 0(0.00)

200 -5 2947 0 0 O 8l 66(330) 62°(31.0)  0(0.00)

=]

Abbreviations; gap.chromatid gap and chromosome gap, cthichromatid break, ctechromatid exchange, csbichromosome break, |

cse: chromosome exchange {dicentric and ring}, mul multiple sberrations, TAG; total number of cells with aberrations including gaps,

TAtotal nomber of cells with aherrations excluding gaps, CP; cyclophosphamide,

1)0.5 % Sodium carboxymethyloellulose was used as vehicle and added at the level of 10 vol% per dish. 2) Cell confluency, representing

cylotoxicity, was measured with a Monocellater™, 3)Metaphase frequency was calculated by counting 50G cells in each dish. 4) When the

number of aberrations in a cell was more than , the cell was stored as having 10 aberrations. 5)Others, such as attenuation and premature
.chromosome condensation, were excluded from the number of structoral abervations. 6) Eight hundred cells were analysed in each group.

TN Cachran-Armitage's trend test was done at p<0.01,

*: Significantly different from the negative control at 5<0.01 by Fisher's exact probability test.

*** Pyrity was 100 %, and water (0.01 %) was contained as impurity.

% Precipitation was ohserved duting the treatment.
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Table 3 Chromosome analysis of Chinese hamster cells (CHL/TU) continuously treated with 2- (2hydroxy-3,5-di-
tert-butylphenyl) benzotriazole (HBBT)** for 24 hr without S9 mix

Concen- Timeof Concurrent Mitolic No. of Total number of cells 1o of  Trend

No. of structural aberrations

Group tration  exposure cell growth® inded®  cells Others"  With aberrations polyploid _ test
(mg/ml.)  {kr) G} (%) analysed gap oib oie csh cse mul® total TAG(%) TA(M) cels’(%) Ta poL
Non- - — W 1 0 0 0 0 W W ¢ 20200 1{10) 20050
treatment ) W 2 1 0 000 0 3 0 30300 110 1025 '
20 3 1 00 0 10 M 0 525 2(10) 3038
Negative” 0 24 1000 — W 0 0 0 0 0 & 0 0O o{ 0.0) ©0(00) D{0.00} i
00 0 000 0 0 0 0  0{00) 000 0(000) :
. 200 0 0 0 0 0 0 ¢ 0 of00) 000 0000 :
UBBT 0207 24 89.0 — . 1ot ghserved
HBBT 0407 24 %0  — not chserved
HBRT 080t 2 025 - W0 0 0 0 0 0 O 0 0 0{ 0.00 0 0.0) 1{0.25)
W 0 0 0 0 0 0 0 o0 ofed 0{00) L1025
Y 20 0 0 00D 0 0 0 0 0(00) 0(00) 2025
"HBBT 161 24 015 — 100 1 00 0 0 0 1 0. 1{L0 o(co) 0{0on
10 6 3 0 0 0 0 3 0 330 3030 3075
20 1 3 600 0 4 0 420 315 3003 - -
HBBT 3af 2 825 6864 100 0 0 0 0 6 O O .0 0{ 00} 0( 00  2(0.50)
W ¢ 100 0 1 0 11 1w 1(o2e)
200 01 0 0 0 01 0 108 1{d5 3(038)
MC 0.06 2 - — 100 319520 0 0 7 1 51(510) 48(480) 1(0.25)
(ue/ral) 00 3 2647 1 0 0 % 0 56(560) 54(540) 0(0.00)

200 5 45 99 1 0 0 151 1 107(535) 102*(5.0) 1(0.13)

Abbreviations| gap:chroematid gap and chromosome gap, eth:chromatid break, cte:chromatid exchange, esb:chromosome breals,
cse chromosome exchange (dicentric and ring), mul;multiple aberrations, TAG: total number of cells with aberrations including gaps,
TAtotal number of cells with aberrations excluding gaps, MCmitomycin C. )
130.5 % Sodium carboxymethylcellulose was used as vehicle and added at the level of 10 vol% per dish., 2)Cell confluency, representing
cytotoxicity, was measured with a Monocellater™. 3)Metaphase frequency was calculated by counting 500 cells in each dish, 4} When the
number of aberrations in a cell was more than 9, the cell was scored as having 10 aberrations. 5)}QOthers, such as attenuation and premature
chromosome condensation, ware excluded from the number of structural aberrations. 6)Eight hundred cells wera analysed in each group.
7) Cochran-Armitage’s trend test was done at p<0.01.
fﬂ{gniﬁcanlly different from the negative control at p<0,01 by Fisher's exact probability test.
urity was 100 %, and water (0.01 %) was contained as impurity.
T.Precipitation was observed during the treatment.
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