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Reverse Mutation Test of Thymol on Bacteria
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OECDEEEMETSUHEREDBE LT, F
E— IV, HE T AV ERERERRRE S
—FEICLDEREL, BEORBREEEL

ME® L LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 & UF Escherichia coli WP2 uvr
ADSERE HY, 59 mixfEENB LUENOE&EETT
L—rEElc k), HEEREREE50.0~5000 ug/ 7L —
FORBTITo2LIA, $RTOREROSS mix
WRINAER S L URINEER T & b BRI HY 517,
L7950 T, AHREETIES9 mix R INERE* 15.6 ~ 500
pg/ 7= b, SO mixiINEAER% 625~ 2000 pg/ 7L —
M (TA153538 & UFTA1537123L.3~ 1000 ug/ 7L — )
NEETHEERHREL, RBEERLA.

FOER, MEEES mixEBREMRBRTE, +C
OWERTE00 ug/ 7V — bBLE, F7/, 59 mixiiEinsk
AT, 1000 ug/ 7 b — b (TA1535 3 L U0FTA1537 Tt
500 pg/ 71— MY EOHETED LML, HRER
-k, AuiTXTomERII2WT, 2HO
FEBRTEDI, WTROHZIIBWTYH, 2HOEK
BTrbinniEn s ah ol bdn, FE—V
i, BuBBRCBWTEERE2H L 2w (Bi)
EHIE ST,
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Salmonella typhimurium TA00
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmanelta typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium @ 4 EHRVEI97SEI0A LB T A Y
HERE, AU T NMZTREDB. N, AmesiF L5
TEESFTI.
E. coli WP2 uvrAR® 13197945 R 9 H i EDLR{RFEAT
AHROEBEERRL» 505 2K 1.
BEBER-OCUTTHRERFLALLOZ Ay, =
a— b1z b7 ANo, 2(Oxoid) & Atz LFEIGER
BCREL-EEY —cRIERL, 37CTIORMESR
WEIERLA-DOTHRERRE S L2,

[#ER E)
#£— L (CAS No. 89-83-8) i, 5 F& 15022 D8

T HAE, B, MtHEIERE (oy b F

5 . CANL119, #E 98% LKL E (it - RERY
QOSBUTHB LMD 7 =/ —WEXTRERSE)] ©
bOEXBALT, HABECERTREL THL.

FE-WIE, TVAFNANFF L F{DMSO) iZiER
ARG I A6, DMSOIZ20.0 mg/mi F #21350.0
mg/mliZE A LS IERLE MEREcALHEI2N
L2THRL, BRI HW:

KEEOHIRIZHRT o T, FE—LODMSOBERDT
DNEELRBRE L U ERAIERBREEE L. TEER
Blo BT, ARET CRREL AR (156 pg/mi)
B L HIEE (200 mg/ml) BRCOWT, EiRE
RERTTLERLTH. FORBE, BE4ABEEEK
B EBEOFHEEE, TNENLOHEORR) O
FHECHLTINBI MRS THo7%, £, 8
WERRE ITo =%, WEEOEEIL, 2hEhikg
Eid95.7%, SIEEIXITS%TH -2,

(BT R E)
AW BESBRYEE LTFOBRRELTOEBYC
H5.
AF2 @ 2-{2-79N)-3-(B-=rE-2-FUA)T ¥
JrIF (B BE3E00)
SA I FTVEFRUTA (FEfisE THE)
9AA . 9-7 3T 11 Y» (Sigma Chem. Co.)
2AA I 2-FT 37Ty (IS TR
AF2, 2AA 13 DMSO (FIMEZE T30 ik L bo
- 20CTHBERET L, HREEELS. 9AA i DMSO
12, SAGHAUERL, EPHICRERICHV-.

(s & U°S9 mix D)
1 by TTFH-

TROKBH(A) BLUB) 2 FEILI01OHETHE
Al

(A) 27 b7 #F— (Difco) 0.6%

ik b L 0.5%
B RFT» 0.5 mM
D-¥4F 0.5 mM
*WP2 uvrA I, 05 mM - MU S 7 7 Y AKRE
& v

2) &Rt
Redld, SiEEG0HORLERELE AV 28,
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BH1IHI0OMBETHOEBYTHA.

Mg~ 74w h - TR 02g
7 T B - 1D 2g
W EERE A YL 10g
Y EE—TF T A 1.92¢g
kEE{ET U A 0.66 g
FhT—2A 20g
234 b7 #H— (Difco) 15¢g

FOOmMmOYr—LIHHADO mIFFELTEDT
H5.

3) S9 mix
ImipF TFTROKS % &t
Sgr* 0.1 mi
bk | A s BTN 8 umol
bR oI M PN - 33 pmol
Fha—Z-6-) FEE 5 umol
NADH 4 umol
NADPH 4 umol

F U LY CEEREERPHTA) 100 pmol
7R Sprague-Dawley REZ v b2 72 /2300
Yy — I (PB)BLUS 6-X 753K (BF)®

AR CHEFELTHEELASITHV .

(HERAE)

FL— MEICE Y, SO mixdEREES & 0°SO mix

WIERER T 1T - 72,

INEREBERIZ R vy TN —2 ml, SR E PEB0.1
mi, ) EEABETE0.5 mi(S9 mixiRhENERIC B VL TIESH
mix 0.5 ml), MEEEOL ml FEBE L0 bl T
WMECi L TESD . 7, oEEE L ClRE A
BEOMH D IZDMSO, FHldBfEo BB EER
TR EREHE L oBETERE0 sk L UR
B & TableicRm L7z, BEIIITTT48HBMITY,
BUAEREao-—$rEE L. REEOFEIION
Ti, MRS L WITEREMET T, EXEROBE
DAREED B HWF L 72,

HyeZzTFHRIZAEZERRIIBVWTY, BBLIUS
HABHETHINT 2, FARK2VWTIRINT2 L L
B A, FEBCICTEMYEEB LURSAEILD
&, 3o Hyv, FRENOEHE - BEREEY
Wiz, AEREREREILIE, REBREIF—-HEIZ>WT
2OIER L, BROBHEEOHEE LT 1.

(k)

AW SRBOREHN I L, 1AL LOBREE S
mix EEINH 5 id SO mixiRMEF o BT, HEYE
EATHTH ECBTAERI0 = OFHHED,
B RO Fz T2/ BicEmL, o, F0
HINIERED 2 I BERTFEIRS 6 G E,
LB EEIRARI B TLERY:ET 5 (B
By EflETALE LY.
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50.0 ~5000 pg/ 7L — FOHEHETARKTHILLT,
HEBLTEMRLAEZAS, SO mix EBRMABRTIESEKT
ARTICBWT, 500 ug/ 71— P THBEENZD S
i F i, S9 mixiRINELEE T3 TALS35 & TA1537 4%
500 pg/ 7L — FRAET, FOMUL1500 pg/ 7 l— R EL
LORETHEENFFED LN

(AREER)

BEEeznFhTable 1, 2ICRLE. FE—VoHE
%, SO mix EIRMAE TIL156 ~500 ug/ 7L — b, 59
mix iR TIL62.5 ~ 2000 ug/ 7L — b {TA1535 B
X UTA15371231.3 ~ 1000 pug/ 7V — 1) OFEE TR
F2LLTCHREL, REBTzERLA
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Table 1.  Mutagenicity of thymol** in reverse mutation test { I ) on bacteria

With(+)or | Test substance Number of revertants {number of colonies / plate, Mean + 5.0.)
without (-} dose Base - pair substitution type Frameshift type
59 mix (ug/plate) TAI100 TAL535 WP2 uvrA TA98 TA1537
Q 137 132 121 1119 24 21 23 260 28 3% B 13 8 )
(130+ 8.2) ( 18+ 6.6) ( 23+ 2.5 { 33+ 4.4) { 10+ 26)
15.6 140 132 128 18 11 15 21 24 12 32 41 30 6 8 g
( 33% 6.1) ( 15= 3.5) ( 19+ 6.2) ( 34+ 5.9) ( 8+ 15)
313 151 124 126 ) 22 16 18 % 21 1) 3N W OB 11 15 7
(134+15.0) {19+ 3.1) { 20+ 8.0) { 324 2.9) {11+ 4.0)
62.5 125 128 125 18 15 15 19 12 11 23 22 39 6 10 10
{1261 2.3) { 16= 1.7 { 144 4.4) { 28+ 9.5) ( 9+ 2.3)
S9mix 125 00 113 121 7 16 19 1 22 120 29 26 27 7 6 U
(111+10.6) {17+ 1.5 { 15% 6.1) ( 27+ 1.5) ( 9% 4.4)
] 250 106 100 118 7 15 8 16 9 71 32 26 31 5% g &
{108+ 9.2) { 10+ 4.4) ( 11+ 4.7) ( 30+ 3.2) ( 6+ 1.7
500 a3* 79+ 86* 4 o 2* 4 12¢  13*| ur 18+ 16* L &
{ 86t 7.0) { 24 20} { 10+ 4.9) ( 16 2,00 ( 0+ 00
0 1L 134 144 11 18 13| 30 18 23 3 34 37 11 7 17
{ 130£16.9) ( 14+ 4.2) ( 24+ 6.0) ( 37+ 25) ( 12+ 5.0)
313 ND 17 19 16 ND ND 5 14 0
i ( 17+ 1.5) ( 9% 4.5)
62.5 147 124 122 13 25 20| 30 30 29 36 43 48 4 13 1l
(131+£13.9) { 194 6.0) ( 30 06) ( 42+ 6.0) ( 13+ 1.5)
125 133 128 122 4 15 12 6 27 3 3% 38 38 12 g 5
{128+ 55) ( 174 6.2) (254 7.8) { 38+ 0.6) ( 9% 35)
S9mix 250 147 137 155 15 10 7 5 24 19 42 45 39 10 8 9
(146 9.0) { 11+ 4.0 ( 20 4.0} ( 42+ 3.0) { o= 10
{+) 500 117 110 127 11* 8 9* 31 18 14| 32 31 #H 11* g  8*
{118+ 85) ( 9+ 1.5 (21 89) ( 32+ 15) ( 9+ L7)
1000 [V R 0 0f of 14+ 1+ 7* o o 0 o0t 0
{ 0t 0.0) ( 0+ 00) { 7t 65) ( 0x 0.0) { 0= 0.0)
2000 ox 0= 0 o+ o o* ox 0 o
{ 0 000 ( 0t 0.0) { 0% 0.0)
Positive Chemical AF2 SA AFR2 AR2 0AA
control  [Dose(pg/plate) 0.01 05 0.01 0.1 80
$9mix(-) | Number of 602 611 596 | 147 120 145 | 108 121 101 | 800 744 777 | 814 760 635
colonies/plate {603+ 7.5) {137+15.0) {110+10.1) (774::28.1) ( 736+91.8)
Positive Cherical ZAA 288, 2AA 2AA 284
control [Dose (ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof (1234 1347 1801 | 278 249 236 |1166 1335 1277 | 456 476 462 | 184 264 259
colonies/plate (1361+134.0) (2544:21.5) (1250+85.9) ( 465+10.3) (23644.8)

AF2 : 2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Amincanthracene
*: Inhibition was observed against growth of the bacteria.
**: Purity was above 98% and fixed compounds and other phenols were contained as impurity.
ND : Not dore
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Table 2. Mutagenicity of thymol™ in reverse mutation test ( I[ ) on bacteria
With (+)or | Test substance Number of revertants {number of colonies / plate, Mean = S.10.)
without (-} dose Base - pair substitution type Frameshift type
$9mix {ug/plate) TA100 TA1535 WP2Z uvrd TA9S TA1537
0 127 135 160} 13 4 8| 20 24 17| 27 13 30 9 18 10
{141£17.2) { 12+ 32) ( 20& 3.5) ( 23 9.1) ( 12+ 38)
156 110 108 114 5 10 11| 23 20 20 26 26 30 5 11 11 _Tf'_
(111 3.1 { 9+ 32) ( 24+ 4.6) {27+ 2.3 { 9% 35) %
313 120 112 1201 15 10 11| 18 19 2| 2 2 21 4 7 7
{117< 48) {12+ 28) ( 20 2.1) (23% 28) { ok 40) =
625 125 125 12| 8 12 14| 25 19 15| 3 27 27| 13 5 09
(121+ 7.5) { 114 3.1) { 20+ 5.0) (28t 1.7) { 0 4.0)
S%mnix 125 142 137 1059 13 1B W) 15 27 ) 2 21 W g8 7 9
(128+20.1) { 14 23) ( 17+ 87) (21% 15) ( 8+ 1.0) v
(- 250 ° 106 106 100| 10 11 I3} 15 15 18 (17 33 22 5 4 5 J
( 104+ 3.5) { 11z 15) ( 16£ L7 ( 24+ 82) { 5+ 06)
500 0* 0* 0* 0* 0* 0* 41: 0* 01: 14* O* 4* O* 0* 0*
( 0 0.0) ( 0+ 0.0) { i+ 23) ( 6= 7.2) ( 0 0.0)
0 131 150 134 16 11 13] 28 22 20| 31 20 31§ 13 13 13
{138+10.2) ( 13+ 25) { 22+ 15) ( 304 1.2) (13t 0.0)
313 ND 12 20 16 ND ND 18 18 20
( 16+ 4.0) (19 1.2)
62.5 148 138 167 | 18 23 15| 19 27 24| 3 37 42 15 13 14
(151214.7) ( 19+ 4.0) { 23+ 40) (38t 32) ( 14 1.0 ‘
125 147 118 115 8 19 19| 28 26 22| 31 40 56| 13 18 15 : s
(127+£17.7) ( 15+ 64} { 25& 3.1) (42+12.7) {15t 2.5) 'j?"
S9mix 250 15 40 126 13 11 /] 28 23 17| 41 54 48| 18 15 8
( 141£15.0) { 13£ 2.5) ( 28+ 55) ( 48+ 65) ( 14+ 5.1)
() 500 s 14 185 o o o 2 21 2,;| 11 20 16| 0 6 o 7
{1114:25.6) ( 0 00) { 24t 4.2) { 16% 4.5) ( 2+ 35)
1000 0*  or  0f|  Or 0% Of 16* 13% 12¢ O O* 0% O of OF
(0 00)) 0% 00) { 1% 21) { 0% 0.0) { 0 00 ;
2000 o* o0 o* of 00 oY 0 Oor o*
{ 0+ 0.0) ( 0 0.0) ( 0 0.0) :
Positive Chemical AF2 SA AF2 AF2 0AA ‘
control  [Dose (pg/plate) 0.01 05 001 0.1 80 ;
S9mix{-) | Numberof | 665 691 678 | 204 315 320 153 146 142 | 878 865 935 |1270 151% 1580
colonies/plate {678+13.0) (3104-13.8} {147+ 58) { 893+37.2) (1456164.0)
Positive Chernicat 288 2AA 284 AN A4
control  |Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof | 916 943 1176 | 265 268 313 11423 1378 1280 | 270 324 303 | 241 265 253
colonies/plate (10121143.0) {282+26.0) { 1360x73.1) {289+27.9% { 253+£12.0)
AF2: 2-(2-Furyl)-3- (5-nitro-2-furyl} acrylamide , SA* Sodium azide, 9AA: 5-Aminoacridine, 2AA; 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.
** Purity was above 98% and {ixed compounds and other phenals were contained as impurity.
ND : Not done
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In Vitro Chromosomal Aherration Test of
Thymol on Cultured Chinese Hamster Cells

=M

BEfbE R et SRR EHREEE0—RE
LT, FE— VoSN RTTilnaEEnEsy
Sl A 7D, F v £ =R NARA Y R (CHL/TU)
EHWTARBREAREFRERBREIEMLL.

AL (ARR5RT ), JERSRRILEE (6RER) L HIC50% %
RO IR A L EEINHIEE, T4h50.08 mg/miD
PR R BRI L, REBRBREDL/28 LU
V4% ENZTHAERE, RBEL LTRE L, ERe
BT, S9 mix FFETICEIT 2 24805 & 0T 48R
BN, EREEAETIIS mixFETS & R

{ET TORFHMLH (18K O BITRMGH ) 75, BARZ(ERL,

WMETHI 2L D EBEEREE R RET L.
CHL/IUMRBL = 24 B f 38 X UM 48 E B L o7
EEEEE(0.08 meg/mi) T, HfEEEO D +5 2Bk
W SHTEedoiod, FOMROBEBRTE, RE4E
NEEBRECERERROBRERNIED O P
7o, STHSEALEETE, SO mixFEFRAE T C GREMMEL L7
HERERE(0.08 mg/mb) BV Tl ERO D459 %
MERETSRTELE o8, ZOMBOREBETIE, B
BEOEERE CEREMBOERIEREED LD
27, —F, SO mixFET T, BEERH0.08
mg/m) BV T, B8 Lo L0% I R E iR
b LR, T, WTNLORBEIIEVT b RSB
ROFERERAZRED Lo 1o,

LEDga Ly, FE—nik, RedREsER+s
iR LA

FHik
1. {EHL#k
PAF—F - Y v—Ar 7 (JCRB) H & AF (19884E 2
H, AFE . #EaR, BERR) LFra=—X -

ALR Y —EROCHL/IUMI %, BRI 10/
RTREICH VT,

2. BEERORH
Beggioid, 4p5RMiE (FCS : Biocell) % 10%#m L
fo 4 — 2700 MEM (B 7BZEM) 8 Av i,

3. BERE
2X 1AM CHL/IUMAE %, BEBES mix AT
1w (fE6cm, Corning} X, 37CDCO 1 ¥+

2 N— —(5% CO,) ATHELL, ERLAETH, M
REEIRBICHRBDHENA, UHEE L U4LHHE
MU, £/, AFMAETE, MfEE3HBIZse
mixFET B L FHEFIET CORRMM L, MERTRE
FisE L BT S & I 18RRI L.

4. WERME .
FE— ) (WS TM, CAS No. © 89-83-8, vv &
0 CAN1119, FsthEse TROPEE) X, AEERT
AT R B, Ty —, sOoORNL, XPEY,
BEB BB TH Y, BASLST, HH2335T, FFR
CpHuO, AFE150.22, #ER%Y E(R#HE LTAR
HEREW0.0% LT, Mo 7z /s —VE(GEFRE) &)
DOMETH D,

BB EHREOLEEECET 2 EHE L d o2
AE, i (DMSO) T, 156.3 pg/mi~20.0 mg/mi D
BEHETAMBEE Th o 72,

5. HERMEOREE
BEBEYROARE, BAO U772 BRE
DMSO (134838 T308) £ Avi iz, R SIS ER
LCEHEZREL, oW TERTEECIHEAFKLTEH
TEOREOHBRDERARMBEERL L, R EFR T
i, TRTORBRIIBOTEREN0S% /TR D X
IR A REAREREBRCAV R ERMED
BEL, FEEEN(BEPCOTHESEFENED
80.0~110%) DIETH o 7. L BIBEDRBEIIOVWT,
MAEREET D 2o 1.

6. MBEREIHFERIC L 3 NIBBEDRE
REAEERBRUBVLIHESYEOLEREZ RET
Bice, WEREOMBREIE I RITTRE YR B
BB o CHL/TU R4 2 MIEIHIERE, #BE
T E S (Monocellater™, F 1 PN ANETE
) ERVTEBROMERE 2L, HEBRYELRHERD
HESEROET 2 MREEORE Do TR L
FDFER, BEEALIRIC B A 50% O FEINKRE * 5
LATEZ D RE (F960% 0 BEIEHIEHER) &, 60%ME
BEREEL TS O2I8FLVERLALZA, 0.08
mg/mi Tdh - 7z (Fig. 1). EREEGEOSO mixFETHB
L EFET BT A50% DEHBETHLMIRZ S
EREE, 512007 mg/miTH o2 (Fig. 2). B, 59
mxFETIZBWT, BEEC L S LIEERO LFH3E
HENREY, CHEF v V2 OERICSIS LS HE
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1 ==8-= treated for 48 h without 59 mix \~
0 ¥ T T T ¥ T T T T F
0.02 0.04 0.06 0.08 Q.10
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Fig. 1 Growth inhibition of CHL/TU cels coptinuously
treated with thymol

1000

—ti)—  treated for § h with 59 mix
—{— treated for & h without S9 mix
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Fig. 2 Growth inhibition of CHL/IU cells treated with
thymol

BYUELEDLDhLEBRAFE LD EEL LN,

7. EBHEOKRE

MMBE i EHHH B O R, 50% O XHEGRERE - BE S
PICEALEBEL, wTRIEBLTHwEZ Edhs, B
BEEEARCHV 2R EOSTRERT, SN,
HEEMEAEE 008 meg/mi & L, FhFnFRERED
1V20BF4 PRE, 1/40BELIKEEL L, B
MEBHEYE LR 4 b4 22 CMC, [BHIERE:
THE®)BLU270k277 3 F(CPA, Sigma
Chemical Co.) i3, EFAKMXFHETSR) (ERL
THELL, FATHWREKREELHRTLI LI
NTVAHRETHEA L.

8. PFEEEREIE
EEETOGMEIIC, 203 FeEERENY
0.1 pg/miil s X ) RGBSR . RBAEED
FEELIEEIIE - TiT oz, 254 FEREET 1 v
aAC DS GRfER LA, R LR Z 3% ¥ A VB
THt L7,

138

9. ko

EMLZRAS S FEEDH L, 12071 v adsg
BonEBEBRAT A NE, 4GOBBEENELTRL
BE4rNhsvi3iia— FELRETHT L 74,
b gfid, FARBEETEESS, WALBYHER

(MMS) FAHSVIC L B HEEICET T, i

T A vt EkIloF v v 7, O, ciak ok
BREEOHE L LM (polyploid) DFEIZDNT
BEL7. IAEEREFEII VT IEE200M, 5k
ALz DT 1B SO0 B AR b iR 2 A L 2.

10. & HE

BEALERHER, RatEds & U BREE & HESRY T IR
oWTOFRER G, B LCARE, HERE0E
e f, WEERBOKicowTEIL, SEOEERS
SFRMRICEBA L.
BEEREFATIHROHEBEEIIOWT, 2P0
FEEBEE LT, BoBST— 5 LSRR Ly
MT74v oy —DHEBEHREE(SEETERLT
familywise OF B RHEE 5% L L7z) 0L, HEER
EERERILE, £4, T4 v Py —OEEREECEY
ENFBPH OB, AERFHRICBALT2S
YT 17y YOEAEREY (p<0.05) TiTo . R
BlE LT E2EOBRETE D ICEEENED b A
EEBEE L ERERECEEENRO Sy
EITEEREE L, BEMREED, BEREIIOVWT
1 1004ER, AR I o TIZ400@KB OB E
ERlaFEED - OHERES L.

BRESUVUEZE

LI & B G R ORE R T Table 1R L.
FE— N EMAT246EE L C48RERAE L 2E
EREEE(0.08 mg/me) T, MAaFEE X0 okl
Brgir CERdho2h, TOMOWERETIE, Rt
DFERE L L CBHEMROFREEREIZD e h
-t

IR L B B ARSI O R % Table 212 L
Fo. FE-AEMA TSI mix EFIET TOIFRLE L
i R (0.08 mg/mi) T, MaFEEIC L h+94
B2 ST E LD oo, FOMOLEBETIE, i
FOEEREB I EREEROFEEHIRO oL
Fod, —F, SO mixFEET T, SHiBREF0.08
mg/ml) IZBWTHEL MO 55 %(gap & &) 1%
BEOEERENFRO LN, BEOEREI B, &
72, WENORBETD, SHEMBEOFREHEZED
B, _

foT, FE—NE, FREOHBREETT, HBREH
DCHL/IUHILI A s R hkBRELHRT I LE

R OFAR

404

bl gy <
TS S

ST ek

LS

b b e A P T

2,

N T R O ORI P JC TN
WW‘JM‘IG S L e D O BRI R e

B




FE-I

Tablel Chromosome anaiysis of Chinese hamster cells (CHL/IU) continuously treated with thymal (TM)* without
59 mix
Concen-  Time of No. of No. of structural aberrations No. of eeils

Group  tration  exposure  cells Others® with aberrations Polyploid" Trend test®

{mg/mi) (h} analysed gap cth cte csb cse mul® total TAG %) TA (%) (9%} SA  NA

Control 200 o 0 1 0 0 0 1 0 1(05 1 {05 0.50

Solventt 0 24 200 o 0 0 © 0 0 0 0 0 {0 0 (00 0.13

™ 0.02¢ 24 200 1 0 0 0 0 0 1 0 1(05 0(00 0.38

™ 0.040 24 200 2 90 1 0 0 0 3 Q 2018 1005 Q.00 NT NT

™ 0.080 24 157 0 0 0o 0 0 90 0 0 0(00 0(00) 0.0057

MC 0.00005 24 200 3 2% 61 ¢ 4 @ 97 0 72 (36.0) 70 (35.0) 0.00

Solvent! 0 48 200 ¢c 0 0 0o 1 0 1 0 1 (05 1(05) 0.38

™ 0.020 48 200 0 0 0 ¢ 0 1 0 10050 1(05) 0.13

™ 0.040 48 200 0O 0 ¢ 0 0 0 1 0 (00 0(00) 0.63 NT NT

™ 0.080 48 or T

MC 0.00005 48 200 4 31 59 0 1 20 115 5 60 (30.0) 57 (28.5) 0.75

Abbreviations:gap:chromatid gap and chromosome gap, ctbchromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul:multiple aberrations, TAG ! total no. of celis with aberrations, TA total no. of cells
with aberrations except gap, SA structural aberration, NA :numerical aberration, MC :mitomycin C, NT:not tested, T Toxic;this group was
excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells for polyploid
celis analysed. 1) Dimethyl sulfoxide was used as solvent. 2) More than ten 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 celis were
analysed in each group. 5} Cochran - Armitage’s trend test was done at p<<0.05 when the incidence of TAG and polyploid in the treatment
groups was significantly different from historical solvent control at p<0.05 by Fisher's exact test.  6) Forty cells were analysed, *:Purity
was more than 98.0%, and unvolatile materials {=0.05%) and other kinds of phenol (5 1.95%) were contained as impurities.

Table 2 Cl}romosome analysis of Chinese hamster cells (CHL/IU) treated with thymol (TM)** with and without $9
mix.
Concen- 89 Timeof No.of No. of structural aberrations No. of cells ~
Group tration mix ezposure cells Others®  with aberrations Polyploid" Trend test®
(mg/mi) (h}  analysed gap cth cte csb cse mul? total TAG (%} TA (%) (%) SA NA
Control 200 6 ¢ ¢ ¢ 0 ¢ ¢ 0 000 0¢00 000
Solvent?’ 0 - 6-(18) 200 1 0 0 ¢ 1 0 2 0 2(L0) 1 (058) 0.13
T 0.020 - 6-{18) 200 10 6 0 0 0 1 0 1 (05  0(00) 038
™ 0.040 - 6-(18) 200 1 0 0 ¢ 0 10 11 0 2 (10 1(05) 0.00 NT NT
TM 0.080 - 6-(18) 77T 1 1 2 9 0 ¢ 4 0 4 (52 3(39 0.5887
CPA 0.005 - 6-(18 200 0 0 1 ¢ 0 0 1 0 1(05 1(05) 0.13
© Solvent? 0 +  6-(18) 200 1 1 0 1 0 0 3 0 31 2 (10 0.25
™ 0.020 4+ 6-(18} 200 1 1 6 9 0 0 2 1 2010 1(05) 0.13
™ 0.040 +  6-(18) 200 o 0 1 0o 0 0 1 0 1{(05) 1(05 0.13 + NT
™ 0.080 +  6-(18) 200 1 5 7T 0 2 0 15 0 11*( 6.5 10 { 5.0 0.75
CPA 0.005 +  6-{18) 200 10 193 272 1 1 360 &37 1 176 {88.0) 175 (87.5) 0.00

Abbreviations :gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, £sh:chromosome break,
¢se:chromosome exchange (dicentric and ring etc.), 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 cvclophosphamide, NT:not tested, T: Toxic;this
group was excluded from judgement in case of less than one hundred cells for structural aberration analuysed or less than four hundred cells
for polypleid cells analysed. 1} Dimethyl sulfoxide was used as solvent. 2} More than ten aberrations in a cell were scored as 10, 3)
Others, such as atienuation 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. B8) One huadred and seventy-three
cells were analysed.  *:Significantly different from historical solvent control data with respect to TAG and polyploid at p<0.05 by Fisher’s
exact test using a Bonferroni correction for multiple comparisons. **:Purity was more than 98.0%, and unvolatile materials (< 0.05%) and
ather kinds of phenol (= 1.95%) were contained as impurities,
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Micronucleus Test of Thymol on Mice

L2

OECDIE L ¥ W EET LSRR 2 FEREFTED
—HRE LT, TE-NVOEFRIIB T 2 MlEEFNE
BEFMT A, Cri:BDFR B LT~ 2% A
Vv, BREEEOESC X AR Y, BEETIRERS X
DABTFRARTA Y, BSEB LUEREERRA L
L%, MMEEARETERL, BEOKRZE,.

BEHEFRHABRL T 08R, LUt~y X 12Bl
LA, FRER2000 mg/keB X 71250 me/ks
Td ot IMEFHIABIZBWT, 2000, 1750B L8
1500 mg/kg =T RS LtL 25, wWTholf
2%, FETHFBEIN W, 1250 me/ke # HEB
LU=y AL S L, #5724, 488 L UTT2EFMIC
FHOBHAEREEE LA, MMERBEE L, 248/
BLboBLoBIIHELZEIRO N, T2,
FRMERHN &6 2 HEFRMIRO LB R |2 SE40
ORI S, Bobhidol. TRLHOERENGL,
Bl s b ELARBTOFE—LORERAET 1250
mg/kg & L, BRI RSHUAFRICRE L.

FE—NMI25, 6258 L F1250 me/kg FHEB LU
HEw o A FNFRIEG L, BEHE24ERE ICEARE
B L 7o, ANEHMBESEEIOTAORSEICBNTS,
TR IERE & i L TS FRIC A R RIS 5
T, AEEERLFIDH NP7 T, £fRlmBd
2L HFRMEOLLEE, WTRORERHIIBNT
b, BEREEOMICEEZIZDONT, HENE
AR 2 TS RE LGRS s ko7, L
L, SREBKEVARTHEEL > Tw2 I L0, &
FEHMIC R 5RBRRTHLLEEZORD.

Plrog®Rrs, -k, RRBEETT
Cri:BDF, #H X Tl ~v 7 A0 FHMIRIC BT, I
BREMTF RSV EERLE.

Hik

1. EBRENS L UATES

FE, HAEFv—MA - U-ECRD 2 5BA
L 7= 858 Crj . BDF, (C57BL/6 & DBA/2 it z2 F M
FYEBIE=y 2%, LEAMUEFHREAT L A21E,
BEORD ONL oo 28T 9EE THERICH L2,

B, REELTCHTA M- 7L —2®CRI) ® A
A TPX#ARR » — J{CRD K1Y 2EL, »NY 7T
—YAFADHTFTE(RERE 23£17C, REE

FE655%, MEAMEL: #15E IHE, WY1 70
FRITRE AT, FHIREIT) T, < ARG
FHNME) EAEAEBECERSETET L. 8
OFEMTIZEEET (BERRE) L YT 1.

2. #HaE

FE— N (CAS. No. 89-83-8, v +FHFE CANI11IL9,
Friesissonmig) £, AERE T, BASI5T, BA
233.5C, 4+ C,HL0, HFF150.22, MBS %I
ECR#ish LT, TMERMOOSHLET, o7/ —
AMEZRENED) OWETH L. BHBEWHEIL, FiRK
BT L7s.

3. RBREOREEHBSHE

WEOHREEEIT 7 AEEkgL D I0mi L L. %
SkfkdmEe L ERICERL, BA4Y 7RCBEL
TREGAESOEEEZAMBLL, TRUTOREIIODWT
i3, REHEORE LREOBETHRRLCIIEOR
BEWERB LA, T, SRS S THEBREE L,
HomsmEaiEs L.

RERizder b, 1563 me/kefEd L F1250 mag/kg DI
SEFCoTEREREH T THFE— LR+ 7
P COREELT:, FOFER, AHABEZCS
TARBEOTHEEN, FNENPHEORM) OF
BECH LT, 1038 L0966 %ThoTze £/, B
HlizontT, ERHEREBZITo/2. TOESR, 1563
mg/kg B d £ 171250 me/ke DIFSHERIZOWT, FE
FFENFNNIBE L TFIB% TH o7,

Fh, BHEBYYE, #4727+ X773 F(CPA,
Sigma Chemical Co.) ¥, BAF&BEEEICERL R
EOREIZHARL, 50 mg/ke & BEETRELES L7,

4. EAOER

NMEDEEIED J2 5 DT RIEARIL, Schmid @ FHE? 2
PEoTIERLIL 7. Thebb, RGEITEORRMICERR
L= A BESETEAORBGEHEL
. FOTERTOE LT, ERHABRL06 mioy VI
B (Hazleton) THwii L, HitE £, 1000
rpm THORELGIEEL T, LiETBw/i, gt En
vT 4 I, MBEEERO—HEATASFST AL
BR(EEECOE3MOER) L, TRENOFRIES
R RANES B L UMESERL, ZBRT-MER
FiRsd. ERLAFHIERESTERAS /S -V THE
E L, EXHEREF CERRELA
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5 SREEROTIVILALUAQ)EEEES L
UAMZER RO ERER
FEEADT 7Y VA Ly VAQ) B EER L

AR OEREE, Ko FEMICH-TiT272. 0.04

mg/mlDAQERE LERD A5/ — NV CRAEFEDEE

EALCHEERTL, 303 A%dl, h—57

A L2 S ER TR LERY TOBVEL D, MR

TR L.

BEHMERIZFAFNOEEIZIONT, 28OBEEC
EN 7o 4y FIETEELL. VEED /20 2000 DM
2R MIK (polychromatic erythrocytes) # #8125, 0
BONETETHLOOEFIERL AL FoRMERS ]
Bési- 0 500EEE L, FoRodBinkolks
AT, BRI OEEIEIOEE L U,

6. HEERT
FRENONERIEREIZOWT, Fisher O EERESR
MEEYICL D, BHEERE, SRERSEEL VB
HHBHELORTS% K THEERT R T o, BE
o TiE, FEXTEE LT, Bonferront MM IES
BT, B, AEBREREOHEE FHE) KFRE
422 T Cochran-Armitage DMEFHEE % 5% ks TT
ofz. ¥, RMIRPIZEODERRIEOLFIION
T, FNFNEESERL, SREREEL LB
BEEOWET, tMERT2 0, BENO TR, &
EWET#E L T, Bonferroni O#E %1707,

7. EUTREEEGERHEORTE)

INEREBIIHVWAFE—NOREErET AL D
V2, MRS LB S A THELR ST, REES
FREH, 500, 750, 1000, 1250, 1500, 1750 B & T2000
mg/kg b L. HSUBE0HE LT4HHICHEYE
H—ipiRBE 2 EE L., WoFEE FH~/.

FORR, WESEYS, T TORSHIEVWTHREE
BOERTHED LN, HEoEmeLdlz, troiE

17, HERA. PRUL{RH L EOEMEE RN ORI,

HMECERD Sy, T 15008 & US1750 mg/kgBE T
F2MFEEE SNz, LD T, FE— L OsERIEEO%
Sz X ACrj:BDF B L UM~ o Ao kite i, #
TI32000 mg/kg, BETIE1250 mg/kg TH B & HHTL,
FREFN R SEFHABCHWARSRELE LT,

8 /TR EA R ORE)

W2, FE-LO2000 meg/kgd HELAE S
A, 15 7O EBIVEHEE S, £ T~ 2
2w, SLIHETTITCIETHABETERL -
A, 1750mg/kg BETI5MCAH 20, 1500 me/keBET
IS BT A D S 7. Lo T
Bz, M, ML ICEARD 1250 me/kg A
Bl ltlolizh, BARBEIEYTAIOWTOA
FHz e Lk e AESET MG k5 3B (24 0%
MIEE, ASRERETES & UFT2RRMIRE) 2 a5 2.
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9. /IMEARRRE

DEFHABEICBWT, BSOS HIIBWT
b, AMEOERE LOEREBIGHIERE SN b5
DT, AEARRIIHCAEHETEME 21250
mg/kgk L, ThEFSLICAE2TRE, BHE% 625
mg/kg, BHEL3125mg/kge L7z, ¥/, SHET,
FEMNEADORLBAIFL2T, GHENI/2E®
156.3 mg/kgBEH B L, BEREEE, BHETBERES
HTHMFLZFRE6BLERELL, EHTOEYy
EREIZEN D BT BERGREIET RO
FloHETE, HEMEE DICREHRURBEE L,

HRBLUVES

BB LUMOIERRBOZKRE L F L F N Table 15
L U2V T. HEMEE b\ E AT BREE & P TN BB D
HIRBREFEE, FAThoBRSEROERT - 0I1f
HOENEHBEA(FHEIIXBRERE) TH o 12,
Fisher @ EfERESEEF £ (Bonferroni I ) 12k 24
EEMEOER, MINREFEEZFT - LOoVnTRog
EBCBWTYH, BEEEERE B LU CEEENICEE
LIS s ldr o/, 3612, Cochran-Armitage
OHEBMRECERICBVTL, ARIEEFELAFE R
dMEMEEOD Lo, —F, CPA%50 ma/keik
S LR B oML BEEREI, 5% KETHE
GEmMAALNL. £, EFRMIRPICHS D HERNT
RO, wINOREHICBV T, BEGERE
DOEICAEZEEO o T, SR AR = Foa
EELAERIES N 2D/, LAL, BERITE.
HE TR Lo TWBI Ehs, FAEMICH 2 5K
BaRTharbELONE.

lEmisEpeG, FE—Lil, KRABEETT
Crj:BDF, /B & U< > 2 DEFMIEIZ BT, A
FEERETRERVWERHLL.
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Table 1.  Results of micronucleus test in BDF, male mice after single administration of thymol by gavage

Group Animal
No. MNFPCE / PCE® PCE / ERY®
1 2/ 2000 261 / 500
2 3/ 2000 261 / 500
Solvent control 3 4 / 2000 174 / 500
Olive o0il 10 mi/kg 4 0/ 2000 232 / 500
5 3/ 2000 286 / 500
Total 12 / 10000 1214 / 2500
% (Mean+5,D.) { 0.12 £0.08 } { 486 +86 )
11 5/ 2000 238 / 500
12 3/ 2000 293 / 500
13 1/ 2000 272 / 500
T™ 3125 mg/ke 14 5/ 2000 311 / 500
15 6/ 2000 279 / 500
Total 20 / 10000 1393 / 2500
% (Mean + 5.D.) ( 0.20 £0.10} { B5.7 54 )
16 3/ 2000 152 / 500
17 1/ 2000 263 / 500
18 1/ 2000 207 /500
T™ 625 mg/keg 12 8/ 2000 306 / 500
' 20 6 / 2000 276 / 500
Total 19 / 10000 1204 / 2560
% {Mean + S.D.} { 0.19 016 ) { 482 £123)
21 1/ 2000 228 / 500
22 3/ 2000 188 / 500
23 3/ 2000 308 / 500
TM™M 1250 mg/kg 24 1/ 2000 319 / 500
25 7/ 2000 287 / 500
Tatal 15 /10000 1340 / 2500
% (Mean = 5.D.) ( 015012 ) ( 536 105 )
26 27 / 2000 178 /7 500
27 i7 / 2000 - 164 / 500
Positive control 23 22 / 2000 201 / 500
CPA 50 mg/kg 29 51 / 2000 298 / 500
30 40 7/ 2000 208 / 300
Total 157 / 10000 1141 / 2500
% (Mean + $.D.) { 157 £0.70 ¥+ ( 456 £13.1 )

a!Number of micronucleated polychromatic erythrocytes/total number of polychromatic erythrecytes observed

b Number of polychromatic erythrocytes/total number of erythrocytes chserved

TM: thymol{purity was above 98% and fixed compounds and other phenol were contained as imparity), CPA :Cyclophosphamide
**#% Data significantly different from the selvent control at 0.1 % fevel
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Table2.  Results of micronucleus test in BDF; female mice after single administration of thymol by gavage

Group Animal

No. MNPCE / PCE® PCE / ERY®

51 7 / 2000 293 / 500

52 4/ 2000 297 / 500

Solvent control 53 0/ 2000 347 / 500
Olive oil 10 ml/kg 54 5/ 2000 337 / 500
55 1/ 2000 322 / 500

Total 17 / 16300 1596 / 2500

% (Mean £ 8.D.) { 017 0.1 ) ( 638448 )

61 5/ 2000 242 / 500

62 2/ 2000 302 / 500

63 3/ 2000 302 / 500

TM 3125 mg/kg 64 3/ 2000 352 / 500
65 1/ 2000 318 / 500

Total 14 / 10000 1516 / 2500

% {Mean £ 3.D.} { 0.14 £007 ) { 60630 )

66 3/ 2000 341 / 500

67 i/ 2000 304 / 500

68 3/ 2000 306 / 500

TM 625 mg/kg 69 2/ 2000 335 / 500
70 6 / 2000 283 / 500

Total 15 /10000 1569 / 2500

%{Mean £ 8.D.} { 0.15 £000 ) { 62848 )

71 2/ 2000 347 / 500

72 3/ 2000 355 / 500

73 1/ 2000 304 / 500

TM 1250 mg/kg 74 3/ 2000 342 / 500
75 2/ 2000 256 / 500

Total 11 / 10000 1604 / 2500

% (Mean £ S.D.) { 011+004 ) ( 64282 )

76 28 / 2000 306 / 500

77 31/ 2000 272 / 500

Positive control 78 31 / 2000 225 / 500
CPA 50 mg/ke 79 17/ 2000 275 / 500
80 36 / 2000 294 / 500

Total 143 / 10000 1372 / 2500

% (Mean £ S.D.) ( 143 %035 )+ ( 549 6.2 )

a:Number of micronucleated polychromatic ervthrocytes/totai number of polychromatic erythrocytes observed
b:Number of polychromatic erythrocytes/total number of erythrocytes observed

TM:thymol (purity was above 98% and fixed compounds and pheno! were contained as impurity), CPA Cyclophosphamide
*#*:Data significantly different from the solvent control at 0.1 % level
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