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4-v Fuox v ZHEFR (HBA) . CHL/IUMIKE (Fy A4 =—X - NaxF—_ i) 2
QR BE e FBL o7,

HBA O CHL/IU MG I2 38§ % 50% MFEaliRp &, AugesLsl (Hriess o < 2405 FAL
) | ERRLIO SO mix FFET (S9 BUTHH T 6FF T LI 18 D IREER) B &
UFEFAET (SO RSO ) IZ MEM % /) T 1.2 mg/mL T o 7z,

DT EPLERBARTERBRICE T, EHAE 405H B & O 4QREHLE) B L
FORFRIALER (SO mix FAET BLUEFAET) LI 14mymL (10mM) % K& LIREE
EL. A2 THRIBELZRE L7, FOKSIIE, £ TORIIT 0.70 mg/mL DRJE % &
T JREERE RSN R & L 70
HBA 1T & % Befi R0 35 B 13 | SWHELEL 38 & O S9 mix FEE T CHuMMAEL L 72354
WBWTHEBIHEIMLZ (24 B EREFHAIED 0.70 mg/mL | 30.5%. 48 K [ BEAL B o
0.70 mg/mL : 19.5%. S9 mix 4L T TERRMLEED 0.70 mg/mL : 28.2%. p<0.05) o —FH.
481f [ E HR AL BRI BT B 0.70 mg/mL D WIS B W T, MR SE ZE ML 72
(12.62%. p<0.05) o HBA & IWHICIRINT 5 &, BHERIHBRILTE 25, Y
HORBAEFEFIICEL Tl BBEoBM b & 2 e &, HBA H& D DNA 5E
TERIC L B 200 REMELE 2 6 nLtz,

D, Gefo AR &AL RAA BB L 724818 RS SR i D W T,
B8 BT pH = M U, in vitro /MERIR B & OUSAR R IR £ 252 £
Licean, MEBLURAERERE OBFRERO AL o 72 {0 T, 4L FOFIVE
EEBRLBIC L o THR S NGO AERE I, 2NES 0 DNA ~OHEEF LY b, 5
BDOBRMALITE 5T, TRWITEL B 2 EWRE S Lz,
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LA E O BBEFMW LTI 2 72 0 OEHMRFEED—2 & LT, FLEYH; 2/ 2 H
WD Pt KB RIRAT D B o (LFEWE T & o THIE SN A RAMAEFITIF, KB L Tl
R (Fvy v 7 O, ) LT (FBEEIL. BEHEE) 255 0. §iE
DNABE, #ERINBOSEBHORE L L2 KL TWb, AR TH V72 CHL/AU A
faid, FEMEEID % < —RIIEEWE IS L THRAERE O RBBENS 720,
P ARERRCL CHVL NS,

OECD HEF b F W BREVE NI R HBUHRAF RO —RE L T, HBA OHIREES
WIS % ST 5720, CHL/IU Ml % Fiv» 5 Jefa R m il ik it L 720 % BARERIE,
[FBRACEDE AR B HROFECO VTS (M 624 373 310, RORZEE 23775, #3E
253065, 6225 303%5) B LU [OECD HHHMA A P74 >~ 1473] ([THER L, [
FWE GLP FEHE ] (BAFD 599F 31 31H. IRER3ESE 3975, FFELE 22975, S9AFEE 8577,
CLETIRAD 634 117 18H. IRMMIE 23375, L% 385, 632 /RH 823%) WD W TE
L7,
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1 e

CHL/AU #ig (JCRB M/ N v 2 & ) ATF) &, 4JERME (Cansera International, @ v
h &5 2605420 B & U Filtron, @ v FFE 1 55301) % 10% &L A — 7V MEM &3t (H
KEFE) 2HV, QA VY FaR—%— (5% Q02 37C) WTERL . 7. HHREMHE

1A TRIRICH W2 (B0 RS, 1988F 2 HICAFE LKA T #L, HER
121%) o

2 WRWEB & OB R Y

WERY)E T H B HBA (CAS No. 99-96-7) @ ¥HI4L S PER 413 Appendix 1 1278 L7z
HBA i PO Nt BETRE L. HHOOE VA FVANEFY R

(DMSO. FGFZE T, ov &5 ESJ4625 B £ O° DLJ5663) W& L THIRL 726

Bt E L L CHWwA Y2 a5k 773 F (CPA. Sigma Chemical, B v FH5 !
73H0846) B LU <A bvAf ¥ C (MC. WML, vy MES [ 051AEG B LU

118AFG) X, VESIHZTAK (KFEMIETY, ov &% | KSHT71, K6194 8 & UF K7A89)

D L, AR L Tl 7,

3 S9 RS

SO (Fva—<r, oy FF5 I RAA-333, 19954F 9 HalsE) &, 7 ER D it Sprague-
Dawley AT v MIZT7 2/ N)VE S =)Lk 56XV TR HELTHFHIOREL
ZZbDeAL, HHBEIT-80CITRE L V22— 6-1) YBR (G-6-P, Sigma
Chemical)  B-=2IF Y73 F7F=v VXL AF F) Vil (BILEL, B-NADP', #
TVHIVEEE) BLUKCIEEFKCEIL, BAWME LT—80CKHREL, HABKIRC
IZ 89, MgCl, 8 L UNHEPES #0112, S9 mix & U720 S9 mix 245 T T4 FALEE T 2 55
Ay SO mix, 2FEERE MEM¥EH (MIEARST S9mix £ %8) B LU MEME#H (IEAE)
ZIRAN L 72 9 FBMAE 74 v ¥ 2 1K hx 7 (5% S9. 0.83mM G-6-P, 0.67 mM B-NADP".
0.83 mM MgCl,, 5.5 mMKCl, 0.67 mMHEPES) o —77. S9 mix JEFFAE T 4G [ ALl 4
Biaid. SO S DM H ) I MEM B %24l L 72,
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4 HlI e 3 Gl 1 S

G ARRE HERICH VB R E OWILRIE 2 RET 5720, HERYE OM fEiEc B
LI TREL AT, CHUYIU ME 0.25% b U 7 v 2 WCHEEL 72, 4X10° {8
/mL OMIfEE R E L. 20 5mL 2X10M8) % 79 AF v 274 v Y2 (EFE 6,
Corning) #EFE L T 3HMIEEEL 726

EHALIEETIE, FrEERE SmL EREMASH L -, IR ERAEMEE 25 uL Fo@mmL
245 FALER L 72,

S9 mix FAETIT BT 5 FIRFHMIE T3, SO RIS 3mL &AM L 721, HERWER
B % 15 uL TOMML 6 RALEE L 72 U v EHE AW (C BLUME 281)
THEE, TR S mL IR L, & 51T ISBFRIREEL 720 — 7. S9 mix JEFFAE T D4
HIEEICBWTIE, SO USSR D 1 MEM ¥i#th & W72 DA O #4EI1Z, SO mix FAET O
SLEREE & FARICAT - 720
HET B & OSERE BALEE & B 12, 0.044 ~ 1.4 mgmL (10mM) OIEFEFE T L 72, 3
BT, 10% R V=) VBRTEZEL, 0.,1% 27 VAZ VNS F Ly PETEMAL 72,
HREBREEMBEERT (Monocellater ™, 4 1) v /32T ) &M, SEAFERE L EL
72 BIEREE DO MAT TR 2 5 L 720 WRED 720 2D T 1 v ¥ 2 & Hviiz,

5 e RREHR

HBA (2 38 5l S0 BN IR 0l fE 5 & OTERFRIALELIT B3V T, MEIRE KT L T
CHL/U MM 0B & MBI L 72 (Fig. 1) o %72 SO%BEAHMMHILIE 12, MGALED, 4755
MLFEDSY mix FTE T B L UPIEHFEF T 1.2 mg/mL TH 272,

SO ESEERREERBICBNT, £TOMRIEFET 1.4 mgmL (10mM) % &E
JUERERE L L, Atb2 THIEEZFREL 7 (0.18. 0.35, 0.70. 1.4 mg/mL) o
BARBERBRCBV TR EED 72 ) 4074 v Va2 AV, 20950 283 &b
FER L, B0 280w CREBREEMREERIC & ) Mg#ER e HE L 7z,
BB, s HIR SR &\ TIT AR AT o 720 AEHTALER T 24 e & 48 R DA
ERY)E ALERTE (VS BRAE & B IR B & OMEALEI BREE (HTAERE M & STHR) R ERT
FORERTALELCIE, BRWE % SO mix FAET LIEFAT T oMM L 720 % B, WEE D
A, VAU EREE, Rt BREE B & OMRALERSS BRAY & BT o AREREEICRI L TR, BBRA




REEHIRINT 2 L MO ET 25, MME L LI T I o pH JlE %
To7,

Bt BRBEIC D W Tid, MC 2 4553 5 mL W R IEEE LY 0.05 pg/mL & 72 % & 9 ik
L. F7:0X CPA % S9 SUCEE £ O MEM 35 # 3 mL IR IRIEDS Spg/mL L% 5 L9
WL 720
REREREHEEO 74 v Y222 TIEBERT O 2RMENIC, 2V v FERER
BEAS0.1 ug/mL &% 5% & 9 ITHINL 72 BEER TR, B 2RE, 0.02% EDTAEH Y
VERE AT (G BLUMET 2 T AV L DM EAS L, 10 mL OEL
BICEDER L2 (1000 ~ 1200 rpm. 570) o LHiERIE T, Lk L72MRIZ0.075M
KCIKEW 3 mL 00 .. 300 FHEIRMIE 24T o 72, ORMERZ, BElR (X5 -
KEEMR =3 1vv) % 6mL & MA &L L7k, HEzKRE, BUOFE2EEW 2N T
L L 7o EENOREEMET > 2%, PEOBENCHREBEL, 20SBEAT
AFZI2 (HBoHLOH7R MBIICRERANEST, 2 - FHFEFBLUXTAM FEFF
FA) ERKHTL, 2OFFIREE L7 174 v adh72) 60D X5 4 FEREER
L7,

3% F AV (pH 6.8 D 1/15 M V) ¥ IR CHMPE) TR T4 FEAR & Ltk
BEKRTTTOCIIE L7zo ARFINHRS S L CEAEMOBN 2R LAEZAT AL Fi—
AT AT A FEEARE I— FHRFMICANTREL 72,

B (R ICSESL - T, Mlds e O R LARBEIC L, BENRET 2 3B
R RE Lo 20% L LM IR T, #0274 v ¥ 2 L b2 0.5% L EnFge

BaRLkbmvwigEs, BESRoREIRERHL L, -

6 R

Ml sas = OREAER (Table 1, 2) EHRIEHI LD & TOMIITIET 0.70 mg/mL
B RBASHTOMRLERGRE TH oo b, ZORELET JRER L BIENR
& L7z,

RABAIHT L, HARTHL REFR, MADDRRE (MMS) TT5ER" 1< & 55 ik
DV T o feo LR BORBEIRALL TR WSRPMEEBEL 12, HH
EiT, BERE. RN B & Ut R OISR O & . MR 0% %
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RUSRFIACREA L72e $ 720 BEFZATHABIE, 2 T4 FLOZ ORI EMED X T —
VOB TEL, REHLICRE L. T4 v Va2 IS LELNIZAT 4 FIEAR 4%,
BRI AN OBIBE D E N ILELYH 7 6% WIREETON L7z, HESREa 15
20008, SRR 1EE 8001H 43 B ch ML % 47 L 720

B OERT — 4 (Appendix 2) & WM BMIBEI T, 74 v ¥ v — O EHEHERE
W&, familywise DEFEKIELE 5% & LTHEEREL EML 72, EREERETHFEE
Dh BPE, HEKEMOFRY IS Y - 7= 37 v Y OEREREY (p<0.05) K
ENHEL MRETE D CHEESEDLNIHE LML L, EEERECTOLE
BENRD LRGSR L L

7 NGRS (R

A8 B MEHTALELRE 12 B > Tk, MERRFRIRE L T invitro /IMERIRE 4T - 720 EERERAEI
EARVEELRE B & O B ALEE )ik DA, et RS 3R & FARICEM L 72,
BRI, AR R A 1.4 mgmL (10 mM) OEEEEX %5 & 9 [CHA 7285
#FWE (IN NaOH KB T pH 7.35 WML) # s CIEAFIRL, ¥4 v ¥ 22miz %
TEICEDFTo . MR ERIBEL . &0 L TR S NL72MIfEIC 3 mL @ 0.15 MKCL 212 T
KRy 74 7L, F00BIREWIE S Lz, 20K, 257/ —)V - B 5! 1) OFEE
W MpBE Nz, Mlla%EE L7z, 0L CEEREE T, BUREZER% 10 mL il
ACERYTF A4V, @b LT, BEEEE T, PEOEEHE % A THIlE % BER.
294 FEZ—EHTLOUMEZE Lo Befuid, KTHELZOugmL 0T 7Y Vv F bV
YUVEMEATA FLECHGEE L L, AN=TF AT,

8 /IMEDEEB & U/NME O E HHE

B2 BB 2 A v T, HIRE % & 218 JE 2 o BRI 72 F A2 100018 /3 12
DWTEBE L, MisHEoMBEZEE L. AMEOHIE T OEHEHE - 727 2B,
IR TD LI F A4 T3 %470 720

Type 1 | BMEE T T &L ) RKHERTE 13D/ S /N

Type 2 . MBI 2 /ME (EBDIBUTOEZREHTSH D)




Type3 . K& %/ (EHDIBEBRI2EREAETEHHD)
Multi ; multiple micronuclei (4L ED/NGEEGT 5 b D)

Polynuclei . £ ({7 2ol LoBE2HTHH D)

NG 1 VAT IERE & MR BALTIRER] TR D 5 A TS T 4 v ¥ % — DEHE
MR (p<0.05) 12 £ 0. HEERE T oo MEFHRBIEOH T, N2 7% B

2 b YW & IR U THT - 720

9 Y RRERER (invitro /MMEEIROMERE LK)

AW R AL BRI Tk, AR O /NEGRERVTIN 2 . B R SRE IR IC & B BNk & E
Utzo EEBERIE, ROAOIT B L OHEIC D W TIE, SEICEM L 7= YRR R & Rk
24T o 720 1B L. R EAEI T D W Tid, AR o/NERER & AT o 72 (il -
PRIRRE OB C pH 7.50 ) o MERREURTIE, 14 mgmL (10mM) DEEICBVTH
MU FEI BN RS &N ek iTid & ORE 28 43R TIT o 72,

10 wmRHE
KPR E DGt AR TR T
AR B & O R B 25, MBMELRE L TiTo 72,

MDA TE 3 Geta kIt 3R & 2| DMERRRRER (in vitro

P

STIRF FALEE D SO mix FEFAE T IS B W T, HBA B AOBERE 2FRL b o7
(Table2) o LU, EfEE & U4 RTALEE D SO mix fAAE T I8 W» T, R4kt
ERFVEE ML Q4R AAIED 0.70 mg/mL : 30.5%. 48HEFJMLEED 0.70 mg/mL :
19.5%. FLIEMLEE D S9 mix FFE T D 0.70 mg/mL : 28.2%. p<0.05) . MEAHERETD
FEENROLNT: (p<0.05, Table 1, 2) o F7z, BEMAMIIZD W TIZ, 485E M EHE
MLIRE KON GEREHALER D SO mix AT ICB W THZISHIL (481 M-S FEALEED 0.70
mg/mL : 12.62%. p < 0.05, FREHALIEL SO mix FA4ET @ 0.18 mg/mL & 0.70 mg/mL © 1.13%
& 1.18%. p<0.05) | MHIEVEMIE Tl QI METALEEIE 12 BW THEENED b (p
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<0.05, Table 1) o HBA #EFARMICTRINT 2 L BB A MBS L2z, BRI S &
ST g OREFRME D pH € % ISR L 720 Z ORI, BB oK SiERE (070
mg/mL) ZBWT, WHEHRB L UM THD pH Q74 v ¥ 2 OFHfE) 55, 24K
RLERALEE Tl 22 6.11 B LU 6.63 (48HFRIALIEL X 6.72) | FEHE LR > S9 mix F
ETTRENEFNSI BLU 621 %oty —J, FOEKEFIROS NA D o LR
FIALER D S9 mix IEAFAE T T, B O pH BF AR ICEFN 2N 606 B LU 692 &£ 0,
SLIBIE T #5.0 pH 1% SO mix FAET DHE LR TE D o 72, o T, ABRRTHER SN
Jutt RO REEREICH L Cid. HBA RIS & 2O MMALIC £ 2 TEeY L., HBA
ZNEHICE S5 DNAGEERAGERT 2560 28 ) B¥E 2 b iz,

CD720, FBAEDOMERT &ML AYE B ICHEMU 7248 R MEERTLBEREIC D W,
IR E AN DEEIRW O pH % L, in vitro /MERIR B & OBt AR5 R ER 2 B
Bre UCEMLT. Z OFE, Table 3 1/RT & 9 KHEEEE (1.4 mgmL: 10mM) B W
TN (Type 2) DEZE BEINDFED bhs, HBHEE 1.9% LK<, 72 Type
2PN OREOHINERO LN D oty — . FBARREHROEBINAE (Tabled) 1<
BWThH, #UEOFELENIR ORGP o/, SRODERLD, 4 Fa F ok
BEEBRLITIC L - THR I N3 ARTE, 21EHS O DNABEERCEILLRT
e L, BEHOBMALIC L » TAE UL RWAEEHICE 5 2 EAURB I N,
AHRBRB L OCBINRBEIC B TR E L L THW 2 MCE, ERHELE I BT
R DR ERE 2 F58 L (Table 1, 4) . CPA &, EIFMME D SO mix FFETITEB W
THRMOAEDOEERE 2F5E L 72 (Table2) o F/2, BINFRERE U TEE L 72 in vitro /N
ARERICBVTH, MCIE Type 2 O/MERFEFEL 72 (Table3) o L DG X RYE DFE
BE by, RERRDOBEI DR S L7z,

O

(5% 3]

1) BARBEEREZES - MAYRRSF&E: [MEEDEC L 2 RB668F7 I 2],
FAEEIE, BUL (1988)

2) EH U [V - AT — 5 OBEHINT. BEUTRC £ T Su—F] , F AL
74 A ML, B (1987)



3) B/ Ty, KABIE AR, [Hk UGS 14, HURRNRT — & OREFHRT] | B AELE,
A (1992)
4) BAMME RS SRR T b3 ooy -3k, SIE &5, K
(1991)

5) Morita, T. etal: Clastogenicity of low pH to various cultured mammalian cells, Mutation Res.,

268, pp 297 - 305 (1992)



1 ==M== treated for 24 h without S9 mix
{ =—@— treated for 6 h with S9 mix
] =O=—treated for 6 h without S9 mix

Cell growth (% of control)

0 A B | — | — | — | — T
0 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Concentration (mg/mL)

Fig. 1 Growth inhibition of CHL/IU cells treated with
4-hydroxybenzoic acid



Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4- hydroxybenzoic acid (HBA)** without SO mix

Concen- Time of No. of No. of structural aberrations 3 No. of cells ) 5) 6)
Group tration exposure cells 2) Others with aberrations Polyploi(f1 Trend test ' Concurrent

(mg/mL) (h) analysed gap ctb cte csb cse mul  total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control 200 60 0 0 0 0 0 0 0 0 (C00) 0O0C(C 00) 038 —
Solvent ~ 0 24 200 2 0 0 0 0 O 2 0 2 (10) 0 (C 00) 025 100.0
HBA 0.18 24 200 2 1 0 0 1 O 4 0 4 (20) 2 ( 1.0) 038 96.5
HBA 0.35 24 200 0O 1 0 0 0 O 1 0 1 (05) 1 (C 05) 038 + NT 93.0
HBA 0.70 24 200 12 49 45 0 0 30 136 0 61 *%(305) 55 (275 ) 063 57.5
HBA 1.4 *%%* 24 — — 0.0
MC 0.00005 24 200 7 58 168 2 0 10 245 0 123 (615)121 (605 ) 075 B
Solvent!’ 0 48 200 0O 0 0 0 0 O 0 0 0 C00) O0(C 00) 038 100.0
HBA 0.18 48 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (¢ 00) 050 100.5
HBA 0.35 48 200 1 1.0 0 0 O 2 0 2 (10) 1 (C 05) 038 + + 93.0
HBA 0.70 48 200 3 20 28 7 4 10 72 5 39%(19.5) 36 ( 18.0 ) 12.62* 72.0
HBA 1.4 *** 48 — — 0.0
MC 0.00005 48 200 8 71 194 12 4 40 329 10 130 (650)126 (63.0) 0.88 —

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) Dimethyl sulfoxide 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 at p<0.05. 6) Cell confluency, representing cytotoxicity, was measured
with Monocellater™. * : Significantly different from historical solvent control data at p<0.05 by Fisher's exact test using a Bonferroni
correction for multiple comparisons. ** : Purity of test substance was 99.7 wt%. Salicylic acid (0.02 wt%) and 4- hydroxyisophthalic
acid (0.03 wt%) were contained as impuritics. *** : Chromosome analysis was not performed because of severe cytotoxicity.




Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4- hydroxybenzoic acid (HBA)** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3 No. of cells ) 5)
Group tration mix exposure cells Others with aberrations Polyploid4 Trend test™” Concurrent )

(mg/mL) (h)  analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 1 1.0 0 0 O 2 1 2 10) 1 ( 05) 0.63
Solvent * 0 — 6-(18) 200 0O 0 0 0 0 0O 0 0 O C 00) 0 (C 00) 0.63 100.0
HBA 0.18 — 6-(18) 200 0O 0 0 1 0 O 1 1 1 ( 05) 1 ( 05) 0.38 101.0
HBA 0.35 — 6-(18) 200 0 1 0 4 0 0O 5 0 2 (10) 2 ( 1.0) 0.63 NT NT 96.0
HBA 0.70 — 6-(18) 200 1 0 0 0 0 O 1 0 1 ( 05) 0O ( 00) 0.50 125.0
HBA 14** — 6-(18) — o 6.0
CPA 0.005 — 6-(18) 200 2 2 0 0 0 O 4 1 4 ( 20) 2 ( 1.0) 0.88  —
Solventl) 0 + 6-(18) 200 6 0 0 1 0 O 1 0 1 ¢ 05) 1 ( 05) 0.63 100.0
HBA 0.18 + 6-(18) 200 0 1 0 0 0 O 1 0 1 ¢ 05) 1 ( 05) 1.13* 98.5
HBA 0.35 + 6-(18) 200 0O 0 0 1 0 O 1 0 1 05) 1 ( 05) 0.63 + — 87.5
HBA 0.70 + 6-(18) 181 9 67 52 4 0 40 172 0 51 %( 282 ) 48 (265 ) 1.18 %7 27.5
HBA 14 %%  +  6-(18) — —_— 34.5
CPA 0.005 + 6-(18) 200 6 96 262 12 1 50 427 0 151 (755 ) 151 (755) 0.38 —

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, CPA : cyclophosphamide, NT: not tested.

1) Dimethyl sulfoxide 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 at p<0.05. 6) Cell confluency, representing cytotoxicity, was measured with
Monocellater™. 7) Five hundred and eight cells were analysed. * : Significantly different from historical solvent control data at
p<0.05 by Fisher's exact test using a Bonferroni correction for multiple comparisons. ** : Purity of test substance was 99.7 wt%.
Salicylic acid (0.02 wt%) and 4- hydroxyisophthalic acid (0.03 wt%) were contained as impurities. *** : Chromosome analysis was

not performed because of severe cytotoxicity.



Table 3 In vitro micronucleus test of Chinese hamster cells (CHL/IU) continuously treated with 4-hydroxybenzoic acid (HBA)** for 48 h
in confirmation test

Group Concen-  No. of No. of micronuclei scored in each type (%) Concurrent »
tration cells cytotoxicity (%)
(mg/mL) analysed Type 1 Type 2 Type 3 Muld Polynuclei
Solvent ' 0 1000 0 (00) 9 ( 09) 1 (01) 1 ( 0.1) 0 ( 00) 100.0
HBA 0.18 1000 2 (02) 12 ( 1.2) 0 ( 0.0) 0 ( 00) 0 ( 0.0) 117.0
HBA 0.35 1000 0 (00) 7 ( 07) 0 ( 0.0) 0 ( 00) 0 ( 0.0) 118.0
HBA 0.70 1000 0 (00) 8 ( 0.8) 0 ( 00) 0 ( 00) 0 ( 0.0) 117.5
HBA 14 1000 2 (02) 9% ( 19 ) 0 ( 00) 1 ( 0.1) 0 ( 00) 119.5
MC 0.00005 1000 3 (03) 139 * ( 13.9) 1 ( 01) 2 ( 02) 0 ( 0.0) —

Abbriviations, MC: mitomycin C, Type 1: very small micronucleus like a pin hole, Type 2: typical micronucleus (one third and less than
one third diameters of main nucleus), Type 3: large micronucleus (more than one third diameter of main nucleus), Multi: multiple
micronuclei, Polynuclei: there are two and more than two nuclei per cell.

1) Dimethylsulfoxide was used as solvent. 2) Cell confluency, representing cytotoxicity, was measured with Monocellater™.

* : Significantly different from solvent control at p<<0.05 by Fisher's exact test. ** : Purity of test substance was 99.7 wt%. Salicylic acid
(0.02 wt%) and 4- hydroxyisophthalic acid (0.03 wt%) were contained as impurities.




Table4  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4- hydroxybenzoic acid (HBA)** without S9 mix

in confirmation test

Concen- Time of No. of No. of structural aberrations 3 No. of cells 2 5)
Group tration  exposure cells Others with aberrations Polyploid™” Trend test ~ Concurrent
(mg/mL) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Solvent” 0 48 200 0 1 0 1 1 O 3 0 3 15) 3 (C 15) 050 100.0
HBA 0.35 48 200 i 2 0 0 0 O 3 0 3¢ 15) 2 (¢ 1.0) 038 109.5
HBA 0.70 48 200 0o 2 0 0 0 O 2 0 2 (1.0) 2 ( 1.0) 038 NT NT 125.0
HBA 14 48 200 o 0 1 1 0 0 2 0 2 ( 10) 2 (¢ 1.0) 038 120.5
MC 0.00005 48 200 3 13 50 7 3 10 86 2 55*(275) 52*(260) 0.00 S

Abbreviations, gap : chromatid gap and chromosome gap, ctb : chromatid break, cie: chromatid exchange, ¢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, 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. 35) Cochran - Armitage's trend test was done at p<0.05. 6) Cell confluency, representing cytotoxicity, was measured
with Monocellater™. * : Significantly different from historical solvent control data at p<<0.05 by Fisher's exact test using a Bonferroni
correction for multiple comparisons. ** : Purity of test substance was 99.7 wt%. Salicylic acid (0.02 wt%) and 4- hydroxyisophthalic
acid (0.03 wt%) were contained as impurities.
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