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ABSTRACT. We have investigated the genotoxicity of STB-HO-BM using in vitro and in vivo sys-
tem such as Ames reverse mutation test, chromosomal aberration test and micronucleus test. in
Ames reverse mutation test, STB-HO-BM treatment at the dose range up to 5,000 ug/plate did not
induce mutagenicity in Salmonella typhimurium TA98, TA100, TA102, TA1535, TA1537 and in Escher-
ichia coli WP2 uvrA with and without metabolic activation. Any significant aberration wasn't observed
in chinese hamster lung (CHL) fibroblast cells treated with STB-HO-BM at the concentration of 12.5,
2.5, 5mg/ml both in the absense and presence of metabolic activation system. In mouse micrnu-
cleus test, no significant increase in the occurrence of micronucleated polychromatic erythrocytes was
observed in ICR male mice orally administered with STB-HO-BM at the doses of 0.5, 1.0, 2.0 g/kg.
These results indicate that STB-HO-BM has no mutagenic potential under the condition in this study.
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Salmonella typhimurium 238 0|&8 3 S0iH0|
Al

MEE8 ZF. F718A8%(base-pair  substitution
type) EA0] HAE AslAE Salmonella typhimurium
TA100, TA1535 ¥ £ coli WP2 uviAE, frame-shiftd
Eddo] AAlg 9sled= TA98H TA1637 5 25 57l
+TE AMESIHY. Salmonella 47 d-F= Molecular
Toxicology Inc.(111 Gibralter avenue, Annapolis,
MD21401, USA)IA Alsls AL, £ coll WP2 uviA
a3 Dr. MH.L. Green{University of Sussex, Falmer,
Brighton, UKJe] A&& A& AR&aAH. 9 ol #55
< =AY A AR A AFIA
AT 4%E 10018 AFdted 22 Zoln BE #FE
ER1e A GATFAE A FAEQ & Aldlefst RS
Al el ARg-skATt

A FFEL 247F master plate25E 20 mie] 244
i X])(2.5% Oxoid Nutrient Broth No. 2) 3<=8)
shaking incubator(37°C, 200 rpm)ellA] 2F 1047} Zu)
Falgier, Aujds vkl gFE Al ARE W7k
AR AT HAu A (minimal glucose agar plate)
= 1.5% Bacto agar(Difco)?} Vogel-Bonner medium
E ¥ 2% glucoseg 53 AL #HEZ U (Falcon
#1029)0 256 mi¥ B3] ALEsten, A (E col)
< ol §3 Aol flek FYT HAauR)o 0.1% trypto-
phan®-& 0.256 milE A7}8+ A& ARg-s13ch. Top agar

= 0.6% agare} 0.5% NaCle] Ao g 2AE L

Andel #58 top agarellwt 0.056 mMe]  histidine-
bioting A7}5FA .

oFe| 2 ¥ A Fol wjokeh gy
DMSO 90 I 78} ‘ﬁoi 748 vto ol A9 HAH
A Yo YEEAsgon, do] IR #39] master
plateE A|=tsted A /‘F%’t?}?&ﬂr. a5 FAAE E
& 98l Salmonelia typhimurium TA 4552 A$E
histidine 874 %, uwB mutation 53] &%, Rfactor
A AR, rfa FAW0lY fA] AF F spontaneous
revertant®] 4 58 AARIAL, £ coli WP2 uviA 45
A= tryptophan 274 o8, uvA mutation 3] <
2 9 spontaneous revertant?] %5-g Maron and
Ames{1983)ll F=&te] BelslT.

AEEE 2 O=ZE. dAEHAEAY S9 mixe
Aroclor1254i F=3 A Sprague-Dawley =2

b ARREen, & FE 44.4 mg/mbe A-3-5)
i’i‘i‘r. S-9 mix®] 242 8 mol MgCl, - 6H,0, 33 moil
KCI, 5mol G-68-F 4 mol NADPH, 4 mol NADH, 100
mol sodium phosphate buffer(pH 7.4) 2 50 ul S-9°.
2 gon, 243 S9 mixe g2 A9 A3
S-9 mix= 0.5 mijplate® 23R eH, o] &L 2-
AAS] Ed¥ o] LR RIS

ANPER AFS FFHo2 50 mg/mle] s57F He
& FyA dEsisitt. 2AE Hists ARERS §
A3t BYPA R FH] 302 T FgAMst 7 Fro] o
2AE 9. FEAe EFSHTE ARSI 44
dZE3 £ sodium azide(SA, Sigma), mitomycin C
(MMC, Sigmahz 32 SF/0ll, 9-aminoacridine(9-AA,
Sigma), 2-nitrofluorene(2-NF, Aldrich), 2-aminoanth-
racene(2-AA, Sigmay= DMSQ9| &3)jsle] AE-315iT)
ztze] ol gk YR EZS Table 19 M
o AMEEZE 9 FedEAY g FaEAEE 045
um syringe filters AF&-3t3AT.
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o=z st -80°Ce] DMSOe Eﬁi—%a 2y aF
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Table 1. Reverse mutation test of STB-HO-BM in Salmonella typhimurium

Chemical

Colonies/plate [factor]

Strain

(ng/plate)

positive control with S-9 mix index without S-9 mix index
0 161+ 12 1.0 148 + 8 1.0
62 1729 1.1 145 £ 23 1.0
185 16419 1.0 140 £ 15 0.9
STB-HO-BM 556 156+ 8 1.0 132 +19 0.9
TA100 1667 164 + 19 1.0 146 + 22 1.0
5000 166 + 13 1.0 149 + 16 1.0
2-AA 05 1119 £ 21 7.0 - -
SA 0.5 - 441+ 72 3.0
0 16+3 1.0 14+1 1.0
62 142 0.9 15¢5 1.1
185 123 0.8 14+4 1.0
STB-HO-BM 556 203 13 1811 1.3
TA1535 1667 1615 10 12+ 1 0.9
5000 12+ 1 08 17+2 1.2
2-AA 2 210+5 131 -
SA 05 - - 252+ 15 18.0
0 32:8 1.0 203 1.0
62 2846 0.9 2242 11
185 32+7 1.0 22+3 11
STB-HO-BM 556 31+4 1.0 23+7 1.2
TA98 1667 33+9 1.0 24+ 6 1.2
5000 30+3 09 19+3 1.0
2-AA 05 1039 £ 69 325 - -
4NQO 05 - - 233130 1.7
0 182 1.0 16+6 1.0
62 15+3 0.8 14+3 0.9
185 15+ 1 0.8 13+5 0.8
STB-HO-BM 556 205 1.1 1513 0.9
TA1537 1667 1743 0.9 145 0.9
5000 131 07 12+3 0.8
2-AA 1 395+ 8 21.9 - -
9-AA 50 - - 353 54 22.1
0 2642 1.0 15+3 1.0
62 23+6 09 15+ 4 1.0
185 25+3 1.0 18+2 1.2
E. coli WP2 STB-HO-BM 556 25+2 1.0 14+4 0.9
5000 2243 0.8 19+3 1.3
2-AA 2 75+7 29 - -
4NQO 05 - - 102+7 6.8

@No. of colonies of treated plate/No. of colonies of negative control plate.
9-AA; 9-Aminoacridine; 4NQO: 4-Nitroquinoline N-oxide; 2-AA: 2-Aminoanthracene; SA: Sodium azide; -: not tested.

th. 2 % top agar 2.0 mie H7lsld & £3S &
minimal glucose agar plateol] &3l 37°CollA 484
g & EARo] E2Y & Arsiidh. +4 ASA
3 2 ANEEAS HH, E&o B2 "‘Xﬂ dulﬁ—"— o|§
alod 40u2] MIEE HE ZHES AFIAL, 4 &F
Z 3uje] EHO|EE ARSI "]@%’é% 11*’4?5} zE
oA Bl Hekrrh St Blet] 20 ol F

O

7¥ehaL, §e)ege Holy dA% S Holg A
WAooz FeN L, SANZE 2+ 87 Alol9) 11-«1
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EFF HIZMES 0|28 Mo HAE
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(ATCC #CRL-1935 CHLAUERE EFTe Chinese
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hamster lung celllCHL, Koyama et a/, 1970} (&
HAdATAE oA Al RAE ARl AT
Axe dxdadel] dFEAssos, AXE st
74 ol vl ¥ =EAVACR mAE 99 HRE
ek, FAEE 9 AP FF FASH T APl A1&-3t
At vjkee Minimum Essential Medium(Gibco-BRL
#41500-034)0 sodium bicarbonate(NaHCO3 2,200
mg), L-glutamine{292 mg), A Z penicillin strepto-
mycin(Gibco-BRL #15140-122)2- 718l BT
2 F 94FS 1,000z 23 AL 34 02~022m
2l membrane filter2 <3 Z-FBS(Fetal Bovine Serum,
Gibco-BRL #16000-044) 100 mIE& %7}6}04 AME-3F3
th MEZ= 5% olitslgaet X3 2718 i3 37°C
gd7](Forma 311 2 3111004 AT viekg =
23 dAA 75 cm?, Falcon)E ARg-ate] wl g3l oo
uf 2~3Y with 0.1% EAlNoz H2Z Eesld A
uigslact. S8 o AZE Efioz B3 o
S Coulter counter model Z2(Beckman Coulter)& ml
FAE 2 73 ol8 AR wjkdE 25cm’ &
2= 6X 10719 AEE 5 mie] ujgdel w5, oF 3
A7k wj st B AJFEH S H7slsich

AEEE ¢ =83,

1250, 2500 & 5000 g/mi(+S, 6 A7+ #g]), 50, 100

g 200 g/mi(-S, 6 A7k &), 37.5, 75 2 150 g/mi(-S.,.

24N A SUERT R FAUERECE A
& AAs AHE g & GAA o1 AFSiATt. Al
= AHUsEE A3V A AZSAHANEIHT
Neutral red testE S9 E3<(10% v/v, Oriental Yeast
Co. Ltd.) &A)8le} F-AltllA HAlate] A2] HAse
¢l 5 mg/mieliAl FAo] YERER] gro} o]& A<

Hl(1/2)2 3|43t 3aAle] A z
ZF, Stz os AEEE FAse ¥t 2
o] Eg23ag ARSI AW FAHREAQ
Mitomycin C(IMMCl= 32 S5/, thArEAd ol A
45 CyclophosphamideH,O(CPA)E DMSOe] &
sfeted HEw=7F 242 0.3 ug/ml, 5 ug/mi7t HE=
AT

MAOIMAIE. 25 cm® Zekaaw 1X10° AEE 5
mie] Bl o2 uEsle] oF 3U7E viksl &, 7 A
UAIEAE EAA 24 Xe)ite] g AXE w4 mi,
APEdd 05 mt 2 SO mix 05 mke 23, 4 5ml
o] HEZ Astger, HAPAYN A EAA viF
& Ao A9 A wilgd 45 ml, AFEZ 0.5 ml

Bsted €A Bmilo] H=E Zizh Asig Alg

22 M= 6A17E, AHHL A7 B 2447
QF AERAL, 6AIR
ZFE Al AHde AAsL
ket 18A7F o wisidh
HS7IHME FA 2A7F Ao colcemidE HEES 0.2
/mi7b B2 Agletar, AlFEE 2] WAl F 2447

FEF/HEE FASAY. $A% BEF/INEE
Ze(0.75 M KCN2Z 37°C 82304 1587 8]

Wzbe AN ELHEE [ YZA=3:1 vWwie=E 3

FTAANF S < 5% Giemsa &4

dvjges ARl 2 FEFF 200009 7174

siasla, Asiae 8 o)t
FAR oo 7 o] At tHishdate et af, 1977;
lvett et a/, 1989).

T2 o2 dAH(chromosome) o143 QA H5
(chromatid) eldol sl z+zh& 2<% (deletion), &
Y(exchange)o2 EFAT3IAIL, oldF71d 2 4
A ole] BIEE gaps sk A$-¢ A9s Aes
7181t =4 ol FYAel wet diploid(DP 23-
36 594), poliploid(PR 37 < &) ¥ HuisHER,
endoreduplication)2 5, 1 & 712385t} G414 o)
e TR BEF71EY] Rert AUz vs) $Ag
oz fol Al SHeEF oz FI1etAY, slteliel
SRFAAN ATAUA FIueS Vel S e
2 B0 Sz M9 ¥laZe Chi-square
test & Fisher's exact tests AME3IRL, P<0.05¢] 7%
ole SR A5E Aesly] 98 Cochran-Armitage
trend test® A&ttt SNz Fduzz Y|
W= Fishers exact tests ARSIt WE& A2
Akl Qoix FAlRjol S TH F7) 8] HEo)r 5
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9 ARG HE A5 T EE o]&3tq AFAHF
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vt Giemsa FAE s} ZF iAW 304 <t
ol=% Azt 1000m12] F8FdnZ3(BX 40, Olympus,
Japan)e & AL, &Y AgE ZH AT 2000
7He) vrdd A8 F(Polychromatic erythrocyte, PCE)l
oisia Ao §5-5 ZAEe] 1000709 PCEOl thsh
A3 28 (Micronucleated  Ploychromatic  ery-
throcyte, MNPCE)?] 3RS 7313} &3 o)de]
AP LA AP 7t FATHOR {43
A gFojEog FrletAY, st o] &FHA
A AEGIA Fdurgol veld HSE Lol
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olt

Stk o3 & HET F oy HB7AE 30% o)
2 A%E WE 2815 AE AESAe) Jrkw

st
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o

s

2 B

SHE0%0| Fea

Ardet 4l F52 AS ARAA 48 Z vEs
Al Z3 NEER FE Zk wE Jg S S
UeRR] gkgkon], gatA] BEs YERR] ekttt

E. coli WP2 uvrA] Z-Sol|x tAFEAA 28 2 H)
HEA 33 ANEER o Fvid e I o F
7he el eistom, ahaA e veRR] @sit
S 2E AUz E YR vlste] =
F7F 718kt Table 1)

A H|Of AR

AN EAA HER. o357V Hgap A9 <
&5, 1250, 2500 = 5000 ug/m! A+ ZF #&
A skt ANEERS AET BE 5 oA oF
Ve MEE 2AURF vE BAgHeR fofst
7 YERAA] @it

AEEZ Ae)wty polyploid ¥ WmEs AlHE
< AYT BE sodolA FEEHA gt HH &
zzolxE o157 Hgap A9 ¥1%(26.5)04
AgH oz §o3 F7lF BAEJCHP<0.01)Table 2).

CHAKBIM S AH| HIXEZ. 6X7F HaldlA o357
“Hgap AL Wxe S0, 50, 100 ¥ 200 ug/
ml A BF A @A, SR v 5
7Ve YeRiA] @t AlEER A2 polyploid %
AfuE e AFERS H23 BE ST
0.5 olstE JAulzF| HlF] F7HE Bolx] furh &
Az E o3E7V Hgap AN W1=(30.5)04
EASH o2 fogt F7P BEHATHP<0.01).

2417 HEllM o357 Hgap AY)e] HEs
dUizt, 37.5, 75% 150 g/ml HEE EF 0.0 9]
NHEERS A3 RE FE2A o] d57de
= AUz vlEl 3718 JERA] &2kt Al
w2 polyploid ¥ ju)sl M=o M= A3
223 BE LA AEER Fgen, 34
ool H|§] Z7He HolA] sttt P ETAE o
Z714Hgap A2 W=(31.0004 EAGH R Foeh
Z717F BEEIQTHP<0.01)(Table 2).
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O’ﬁ“ o Mt

tlo mX 1 __EL
oo 2%
ox BNt e % lo o

r

2EAIE

A8 eIz 4 MEZEN. A 9 2000709 PCE
N FFE 23S 717 PCEMNPCE)] M=e 13 &
o 7lFo g AR, 500 mgkg T, 1000 my/
kg T, 2000 mg/kg FoT & FAURTY o2
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Table 2. Chromosome aberration test of STB-HO-BM in CHL cells

Number of findings/100 metaphases

Dose of Treatment without(-)  Number of Number of
Testltem  Schedule orwith (+) Aberrant Total Chromosome type  Chromatid type
(ng/mi) (hours)® S-9mix Metaphases” Aberrations® Gap DEL EXC DEL _EXC Other PP+ER
0 0/0 0/0 0 0 0 0 0 0 0+0
1250 2/0 2/0 2 0 0 0 0 0 0+0
2500 6-18 + 0/0 0/0 0 0 0 0 0 0 0+0
5000 0/0 0/0 0 0 0 0 0 0 0+0
CPA 10 30/30 55/52 3 0 0 23 29 0 0+0
0 0/0 0/0 0 0 0 0 0 0 0+0
50 0/0 0/0 0 0 0 0 0 0 0+0
1000 6-18 - 0/0 0/0 0 0 0 0 0 0 0+0
200 0/0 0/0 0 0 0 0 0 0 0+0
EMS 800 22/21 34/33 1 0 0 8 25 0 0+0
Trial |
0 0/0 0/0 0 0 0 0 0 0 0+0
75 0/0 0/0 0 0 0 0 0 0 0+0
150 24-00 - 0/0 0/0 0 0 0 0 0 0 0+0
300 0/0 0/0 0 0 0 0 0 0 0+0
EMS 600 52/50 93/86 7 0 0 30 56 0 0+0
Trial Il
0 0/0 0/0 0 0 0 0 0 0 0+0
375 0/0 0/0 0 0 0 0 0 0 0+0
75 24-00 - 0/0 0/0 0 0 0 0 0 0 0+0
150 211 21 1 0 0 0 1 0 0+0
EMS 600 31/29 46/43 3 0 0 14 29 0 0+0

Treatment time-recovery time.
Gaps included/excluded, 100 metaphases per culture.

9Gaps included/excluded, means of duplicate cuftures, 100 metaphases were examined per culture.
EXC: Exchange; PP: Polyploid; ER: Endoreduplication; CPA: Cyclophosphamide monchydrate; EMS: Ethylmethanesulfonate.

H4 0.67, 0.33, 0.00, 0.00 ¥ 82831t} AEE=
Tojze] A9 S W] thaie] SATEEHe) Aol
£ AR A% NE2E H8F Tzl A
FEIT 27k vehbA Gttt @ Pz

o

TAE B 0.39, 0.39, 042, 0.36 & 0.230% AFE
RodzoME Stz Bkl BANHoE o
27k dehtA] ggkort, GAmEZAE 24

Zo Hlsled FARHOR flB Pavh epn

o

B

e A8 WA Sz HE] EASHoz & (Table 3% P<0.01).
ofstn @Ak F77F VERRTHA<0.01). HEY. RE AN FH BA7HA] AE F
A 549 A Eel PCEAPCE+NCE) 8182 99} 2-& 22 gllen, NEER FoZ QI3 BES 893 o
Table 3. Micronucleus test in mice orally treated with STB-HO-BM
Compound Dose Frequenc Route Animals per MNPCE/2000 PCE PCE/(PCE+NCE)
P (mg/kg) quency dose (Mean £ S.D.) (Mean £ S.0.)
Vehicle 0 2 po 6 0.67+0.82 0.39+£0.06
STB-HO-BM 500 2 po 6 0.33+£0.52 0.39+£0.09
STB-HO-BM 1000 2 po 6 0.00 +0.00 042+0.10
STB-HO-BM 2000 2 po 6 0.00+£0.00 0.36 £ 0.04
CPA 70 1 po 6 82.83 +23.18* 0.23 £ 0.06**

Each value represents mean = SD.
Vehicle: Sterilized distilled water.

**Significantly different from the vehicle control group at P< 0.01.

Abbreviations: PCE, Polychromatic erythrocyte; NCE, Normochromatic erythrocyte; MNPCE, Micronucleated polychromatic eryth-

rocyte; CPA, CyclophosphamideH,0 (Positive control item).
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gt obdAd riel Ao s WwdEE £ e 5A4L 2
2 - FHoE Hrkel] ffsted dRe) fASAANEE 4
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