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2) BRI T

FARAG mmymﬁoﬁﬁﬁﬂﬁﬁmmﬁoﬁébxv
RFH HzS, EORERRS RS TR
RHRLTHEL{ A, T{EETHoL. |

g § eEMRoZi{ts, BoNEEOAE LT
40 mpfkeBERQAR I A G, BRORERE
BOIFMFBETH oMK, S(EET
Hoiz, :

£

—RETH, FSHEOEREIC0 mgkgBEOEDS
HACRELRARFEALRLS, TALORITRER
ATHEESLRIGE, BRI nEIs00,
HEMINMG, BEROGBHEICHELAELEEDR
7o FMETHBSHMSICIAIFEE LA, AR,
GEHES, BERHEER, BAEEBLLCRFELLN
f,itﬁﬁbxvﬁﬂﬁmﬁmﬁﬁrxorﬁﬁtﬁ
A h TR L ro

B2 mghke RO Y 40 mpfpEOERECEETH

b, EEEOEMECRELAZEHEEbRE. BENR
PO mgheREOBERIMEIIRB L D bREL, I
FEERESHEOREL ) SIIERNERLLY, g
BIUBERL S ICHFEREEVEEL THED b,
LAt T, BB & MR X ) B
3 M2 SO0, EHHEEI2ERTCEATSThon
rEZ LRI,

BREETH, 12mgkel EOBEORTRILEDELE,
40 mgkgFEDOETR|OREFZD bR, ML

T2 mefegBE DML 40 mphe R OMBETREEES L

FZ L7 FovoEHEIEHORTWAZL, EREI
LLEHHFLONL T Ehh, ThEOESIIERIENR
FTREELAEHEENE AL, LALEYS, B
HEEE I RE TR0 meke O IR B S
AL NY, EEBERTHICIIRESLT LT

FovEHCEEIRLTWAI DL, BRE, B

B, BREEE, 7 L7 F Y OEHIERC Lo TRE
THEUBGELEEL LRI,
HEERETH, 12mgkel EOBORE, BT

Table 5  Absolute and relative organ weights of male rats in 28-day repeat dose oral toxicity test of 2-mercaptobenzimidazole
Test pedod Temma!ian of administration pesiod Termination of recovery perdod
Graup Contral. 2-memeaplobenzimidamle Control Z-M%knﬁuﬁdawe
Doselmgfes) ) iz 5 7 oy g 40
Nomber of males 10 10 16 o 0 3 3
Body waght {g)| 331.6 X 24.5 | 3474 £ 303 | 3379 & 181 2628 T 160% | 1279 = 1.0~ | 4096 & 294 2788 £ EOV
Brain @] 1966 £ 0081 | 1698 L 0074 | 1960 & G083 | 1885 Lk 0051 | 1.829 % 006+ | 2056 £0.118 | 1954 & 0087
@®) 0596 £ 0049 | 0.578 £ 0043 [ 0584 £ 0025 | 0722 £ 00sse+| 0805 + 0.049*¢ | 0.506 £ 0.045 | 0704k 0043
Toyroids  (mg)| 22.58 % 1.57 2612  4.25 | 4876 % 704%% | 5030 & 15945 90.01 = 23010+ ] 2078 = 4.04 39.44 L 9.46*
mg%) 6.89 £ 1.53 7.59 * 138 14.43 £+ 2.14% 2243 = 530%+ 4337 £ S0 5.10 x* 107 14,20 & 3.65%
Liver @| 10348 £ Liw | 11262 £ 1732 | 1054 £ Li11 | 8530 & 0.579* | 9735 £ 0.601 | 11964 2 1339 | 8.600 & 0.863*«
. {8%)] 3.117 & Q.I75 3.227 £ 0.237 3.265 % 0.208 3.398 + 0.106%%| 4.278 £ 0.214** | 2.926 = 0.202 3084 £ 0267
Kidnoys =~ ()| 2488  0.248 | 2.564 + 0200 | 2749 £ G.171%+| 1933 & 0.155%4] LB05 + 0138%= 71 2368 0136 | 2084 * 0172
%) 0.751 = 0.051 0740 & 0.059 0813 * 0.034~ 0.737 £ 0.046 0,792 £ 0,055 Q702 £ 0.051 0.750 % 0056
Admnsls  (ug)f 5535 + 8.94 49.40 £ 4.82 | 5378 £ 742 | 3912  501* | 3945 £ 334 | 5122 & 748 4132 & 563+
(mg)| 1669 L 234 -| 1432 % LBO= | 1593 * 208 1490 £ L68 1735 £ 1.32 14.10 & 2.44 14.34 % 223
Tesles . ()] 2929 & 0.245 2.938 X 0.218 3.002 + 0.129 2.976 4+ 0.247 2902 & 4.137 3.044 = 00T 3.048 & 0232
%) 0888 £ 007 | 0863+ 0055 | 0890 0035 | 1137 F 0.140v%] 1778 & 0.094*+ | 0748 + 0.055 | 1.092 % 0.070%*

Each value shows meantS.D.
Significanly different from controb (*: p<0.05, **: p<0.01)

Absolute and relative organ weights of female rats in 28-day repeat dose oral toxicity test of Z—mwéptobenﬁmidamlc

Table 6
Test poiod T of odsins: Texrnination of recovery peried
Group Contral 2 tobenzimidazole Coptrol 2-mercaptobenzimidazole
Duose(mg/kg) o 1.2 4 12 40 [\ 40
Number of males 10 10 10 10 [] 5 5
Body weight (84 2065 x 17.2 2048 2= 119 2010 & 116 204.8 £ 169 1533 = 8.9%+ 2264 £ 156 184.2 & 544+
Brtin (g 1.837 & 0.060 ' 1779 + 0.059 1.816 X 0.037 L812 £ 0.053 1.716 £ 0.082%* 1.826 + 0.093 1766 £ 0.054
(%} 0.897 X 0.074 0.872 t 0.056 0905 £ 0.052 0,391  0.075 1.686 & 00614 | 08I0 £ 0.055 Q0958 + 0032
Thyroids (mg)j 1829 + 3.18 17.93 & 230 28.13 £ B49 57.90 & 20.14%v] 8126 % 17.82 12.64 & 3.83 27.04 £ 3.74%
{mg%) 891 * ts4 8.8[ & 131 1400 + 405 28.58 * 10.52*+) 51.77 * 9.78* 562 % 169 14.68 * 199%*
Liver (g)| 6.143 £ 0703 5548 £ 0331 6.185 ¥ 0.330 6995 X 0,731 6433 + D365 6370 * 0776 5480 & 0333
(g%)] 2970 & 0.147 2905 & 0071 3,076 % 0.188 3313 % 0.153%+| d.097 & .073* | 2.B0% £ 0.18% 2.97¢ L 0152
Kidnays (g)] 1.658 + 0.139 § 1582 + 0074 1.684 £ O.I09 1163 + 0.220 1.370 £ 0060 1.7204 £ 0112 L4684 £ Q154
%) 0804 X 0051 Q.775 £ 0.056 0.839 £ 0.063 0.830 £ 0.067 &.869 £ 0.063 0.752 = 0.03% 0.794 + 0,057
Adrenals {mg)] 65.09 £ 7.90 5503 & 4.97% 50938 & 5.6 55.06 X 7.79+ 44.60 £ 6,904 &§7.22 + 8.10 46,04 £ 8.58*
(mg%)| 3163 + 414 26.85 + 1.57 2992 = 298 2694 + 3.56 2321 £ 434 20.84 4 4.35 24,96 *+ 4.18
Ovares (g} 94.23 & 9.53 B6.62 % 13,25 89.81 * [0.71 9276 £ 2148 58,37 + 1059 T7.48 & 631 7016 9,53
(%)} 4580 E 5,06 4233 + 6§42 44.83 4 6.10 45.37 + 9.71 3694  6.92 3428 + 235 3%.04 £ 4.58

Each value shows meantS.D.
Significantly differeat from control (*: p<0.05, **: p<0.01)
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Histopathological examination of male rats in 28-day repeat dose oral toxicity test of 2-mercaptobenzimidazole

Table 7

Teat perind - Tenminatiog_of adminisiration period ) Termination of recovery peiod

Group ) Coaty] 2-mercaptobnzimidapole Contrg! Z-meresptobenzimidazote

Dosefmefoe) 0 1.2 1 12 40 0 40

Murnber of males 10 10 10 10 0 5 5

Finding ﬁ'ra_g*— E + 2t 34|~ £ + 24 3| — + FZ2F34)— b 4 2434 = £ 4+ 28 F+] -+ £ 2+ I~ + A+ 234

Hean

Cellinfiltration in orstiiom /16 0 0 0 @ v 4 2 100 0 s

L .

Graniloma g 20 0 0 I Ve - 7300 ¢ I e

Splesn

Extramedullary hesnatopoiesis 4 6§ 0 0 0 Ve I 32 2 00 0 -~ “

Adreoat .

Vacuolizstion of cortical celis 7 30 0 0|6 4 00 0|55 00 0|4 600 0[O0 1900|2210 0[1 400200

Thyroid

Hyperplesinhypatrophy of 0 ¢ ¢ 05 4 1 0 0|0 3 5 2 0/0 0 Q0 & 2{0 © 0 0 {G}5 0 O 0 0JO 5 © O O
. Tollicular cefls .

Noremarkable changes wers secognized followiag organs; Kidney and Parathyroid an ination of ad petiod, Parathyroid on ion of recovery period.

Gradeofhﬂopalhologialfmdmg: : No abpormal detece, == S!sgl‘ll. 1 Mild, 2+; Moderte, 3+: Marked

/ Not examined,

Table8  Histopathological examinarion of female rats in 28-day repeat dose oral toxicity test of 2-mercaptobenzimidazole
Test period Termination of admnistration peviod ‘Tefmination” of recovery period
Group . Conurol 2 mercantcbenzimidazole Cenyol 2-mercaptobentimidazole
_Dose{rugiy) 0 1.2 4 12 40 o 40
Namber of fepnaks 10 10 10 10 9 s 5
Finding, Grode) — + + 232 34]— & + 24 34| — & 4+ 243+|— + + 2+ 34| — & + 2+ 34| - + + 24+ 34|~ + + 24 3F
Liver .
Graguloms 55000 Ve e i 6§ 3 0 0 0 s Ke
Spleen .
Exteamedullary heratopoiesis &8 2 0 0 0 7 Vs § 1 ¢ 00 Ve P
Dilarstion of rinary mbiles 000 00 Ve Ve e g1 600 - s
Basophilic chunge of 10090 0 0 Ve e rd § 1 ¢ 0 0 Vs
urlnaly tubiles .
Adrena)
Viacuslizatbonofcomiealests 10 6 0 © 0{10 0 0°0 Of10 0 0 0 O0f/16 0 06 @ 0{< 5 0 o of{s o o9 & o)]s 0 0 9 0
Thyroid -
ﬂmmmuyur oo e of6aq 0001711 0f02i43]0o00009[50000flos 000
Tallicular cells

No remarkable changas were recognized follewing argans; Heart and Parathyroid on ermination of sdminisiation period. Pasaﬂm'md on iermitation of feeovery period.
Grade of histepathological finding: —: No abnomnal detect, ;3 Slight, +2 M, 241 Moderate, 9+ Marked

/1 Not examinsd,
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Reverse Mutation Test of 2-Mercaptobenzimidazole on Bacteria

B8

AN TRV T4 IV~ ZonT, SEE R
VA BIRERERRBE 7L - M E D=L

BEWE LT, Samonella typhimurium TA 100, TA1535,
TA98, TAL537D B & OF Escherichia coli WP uvrA? % i
Vv, S9Mix EENE X ERBROVTR Y, BB
BT, 50~5000 pg/7L — b 'G‘%E L & ha 5 A

ﬁxﬁrﬁﬂnmt ¥>G~_3125=—5000ugl7'1/ }@fﬁg?
REREEE L.

TORR, WOFERBRLE S, AvisBRHoM=Ei-
PV, WELORARTSERROMEN L L 2 2R
:Uuhﬁoiﬁmﬁ%bah&z}xof“_tﬁ% X
ATERT v 435S~ i, HAWLEBRRICRSTE
REMEEH Lo (B LHES h s '

FHE
BwE)
Salmonclla typhimurinm TA100
Salmonella typhimurium TA1535
Escherichiz coli WP2 uvrA

Salmoneila typhimurium TA98
Salmonella typhimurium TA1537

S.typhimurfumO AR 19754E 103187 X U &
BRE, AV V2P AFEOBN. Ames B 555
®Fi37z. E Coli WP2 uvrA HRIX19794E5 ASH LS
FEHETOBHERE L, o555 S0, BEY
i, -SCCENT THARE L2, SHREWE, Sggs

 WORMBC, 7IJBERE, UVESHE, BIom

BR(tha) £ 7 ¥ ¥ ) YRHHERTF (pKMI01) OB iz o
WODREMRZTo 7. RBICBLT, =z— )z
¥ 71 ANo. 2{0Oxoid) % A hicL Rt ERees i
BHEL, 37°C, MI0MBHERE: SBEL-L DE
EHEEE L

CREanE)

2AWAT RV I A 25T~ (CAS No 583-39-1)
@&, FFE 15021 DRFEHERETH I, KT 98.5%
Db o(0y FES 30807, THMHE LT Na,50, e &

TED, ERCETEGRE) #0)BRLETEES
PoEE R BRWEE, AR TIRETELL
TREL:,

LANVITERYIAL RIS — ik, VAFNZINH
Y F(EUT DMSO LB, FIMEHSE THER) 2 50 mg/ml
KRHE)ICRRLLE, FEETCEILS2EW LGS
THRLDb0FE, EPPKRBRICH V-,

LANH T IRV VA TS — LD DMSO BB TO
REMREE, FRRTOBEIEE(3.125 mgml) B L T0%
PSR THBCER U R AR KRBT O5ERE B30
mg/mi) DREEITOVT, FEREREEF TERL .
COHRE, REBIBHCEY L5319 v L OEHESE
W, €RERWHIME (OB ERICH LT, 978 L8
10'8%'('% of &7 FRBIICHWAERBEKCOW

FRIERBE LT 88, 3.125 mymisE0S &
#i%mz&ﬁ‘kﬁ L, 96.2~97.1%, 50 mg/ml zﬁv‘tﬂ;& 95.4
~06.2%CdH o=,

BEDERPE, 2208 7PN w A3 ¥ — At

| DMSOWMHTHER TS ), -WREHAORRNE

PERRFEVEORENCH 5 T L PHB S
(BRt e e

AviBEdEyEs & a%mgmme EBYT
53, : )
AF2 : 7Yy Swd R
SA I TIEFRUTA (FIEREEE T8 uE)
9AA 1 9-TI/TZY Y  (SigmaChem. Co.)
Z2AA D 2T I TV M T (BT k)
AFZ, 2AA W DMSO(FIEAZE T B IS EL 223 &
T-20°CTHBRAEL, FAFERL 7. 9AA I DMSO
I, SA EERC R L, *eﬁwauﬁ;sﬁumw-

(LEFREEd)

(Btes LU se MIX@*BEE]

1) ko T7H— (TAESR)
FRDKIFW (A) £ LT (B) i—ﬁiﬂ: 10:1 DEE TR
L.

(A) 757 F T H— (Difco) 0.6%
HEFrY YA 0.5%
(B *L-ERAFVY 0.5 mM
C¥AEy 0.5 mM
*DOWPZRWRE, 05mML-MY PRy vkl
[ 9i:A% YA
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2) SRS |
B, BERBODROBIERENER VL. B
B, Bivy b B OEREBTROEED fé%.

BRI ATTA-TRAY  02g
ARfEF U T A 0.66
gedvg -8 ¥. v il 2g
Fha—2 20g
UEBEREZA T T 10g
Y BT VEZ YA 192 g
237 + T A — (Difco) i15g

EWmmOYr—V1EH-0 30m 2L TELT
H5.

3) SeMix (1 M FRORSESE)

*£59 0.1 mi
NADH 4 pmol
NADPH 4 pmol
Fha—2617 »E 5 ol
w730 A 8 pmel
BiEA UL 33 pumol
T AT BT (pH 7.4) 160 pmol

w . TEEO Sprague-Dawley RS v PR T 2 0
MEF —VEB)B & U 5,6-1Y VT FH Y BRHD
UFRfES CRERSEL THERLL Sy (R Y I—
<R FRw.

eyl

FL— MEREBWT, 89 Mix EEMS L UEMELT
THERETo . '

MRBRERIC, HBREWERERRIm, Y VEREE
0.5 m1{S9 Mix ZEINREC BV T S9 Mix 0.5 ml), 8%
BOI MBIy 77 H—2 mERA LI DLARK
BEWMPR L L TESR, £, SREE L THRBY
HRREoNLY i< DMSO F A REE OB R HE
WEAVE ERERT L OBESENEOLHB LT
F B Tablel ~200 R L 72, HER1337 "CC4RERTT VS,
ELABRBIo=—HEHEELA RlikoFEIow
TH, HIRES 5 EEEERET T, EXETORKE
DIREED BT L 7.

(HlEEE)

HwisBoRElO S 5, 13U EOEEO $9 Mix
RSB 5 VEBENRBIC BT, BBEEEETS
FE LI BTAERT 0=~ HOTHED, BiEHED
BRI TAUFELLICE ML, o, ZoXMin B
HAVEHAEEFENZO O BEIT, SRR
BAERBRRESWIERREREHT S (i) b UET 3
ek L

BRBIUEE

(BREEHR)

2RANHTRRYI ]I FS—EDVT, 50~5000
pe/7v—rOERTALEHIL L, RBERBL L
A, TNTOREFICET S9 Mix ERINS 2 itk
ERBRE b I HED bk d ot

Lo, FRBEBI2ESHEE, TToRk

EWICB VT, 89 Mix Bifnd 2 idimRBE b
soopy 7 l—beFBIELLL.

- .
BEE% Tablel, 20S7RLA. 2-ANH S ERIYALZF
V= Ton T, TRTOBREEICOWT, S9 Mix Bk
& B WIEENEREE 52 312.5~5000 g/ 7o — + e

CET, mibkl, RBeEEL, 2EORBEEEL

T, BAvizsEEORER® 59 Mix SRS 5 v
RBOWThIIEWTY, HEEKFEEeH R a0
= —EOBEIMIED Shild o, TALO ¢ S9 Mix #
HWmE X ORISR BT, EBBED 5000 pg/7
b — BV THEENRD &l

PEDERIIESTE, 2 AN P Ay 3T~
I, BnEZBRCBWTEREBEIF LAV (B
) eHEL

SRR

1) D.M. Maron, B.N. Ames, Mutation Research, 113, 173-
215 (1983).

2} M.H.L. Green, in “Handbook of Mutagenicity Test
Procedures." B.). Kilbey, M. Legator, W. Nichols,
C. Ramel, (eds.) Elsevier, Amsterdam, New York, Oxford,
1984, pp- 161-187. -
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Results of reverse mutation test { I} of 2-Mercaptobenzimidazole** on bacteria

Table 1
With (£) or | Test subslance Number of revertants (number of colonics / plate , Mean % $.D.)
without (-) dose Base - pair substitution type ' Frameshift type
89 Mix (g /plate) TAL00 TAIS35 WP2 uvr A TA2E TA1537
0 104 8 196 12 26 11 20 18 19 20 15. 23 8 8 7
{ 180X 9.3) ( 16+ 84) { 19% 1.0) {_ 20+ 35) {( "8+ 0.6)
3125 B8 95 118 ) 13 ¢ 1_0 27 21 L6 14 23 17 5 4 5
£ 100£15.7) (11 1.7} { 21+ 55) { 18 4.6) ( 5 06)
625 75 84 a0 10 11 Q9 16 13 27 18 .15 17 3 3 5
( 80%f 45) { 10+ 10)° ( 19+ T4} { 17+ 1.5) ( 4 123
1250 B0 o 92 & 4 [ 16 2 17 L4 12 17 3 2 9
- { 88+ 6.37) ( 354 12} { I18% 32 { _ld+ 25 ( 5+ 35)
SoMix 2500 97 81 104} 5 9 9|12 4 3] 18 24 14 6 4 7
{ 94+ 1f.8 ) { g8+ 23) ( 13+ 1.0) (13 539 ( 6+ 15)
) 3000 Q3% 58+ 434 11 g [ 13 7 14 g- 1 5 5 6
{ 65+257) (9% 25)  ( unz 38y (10 1.7) ( 5% 0.6)
0 124 122 155 8 M4 17T]| 27 3 i 335 3 6 20 il
( 134+ 185) ( 13+ 4.6) { 26+ 5.6) {33+ 399 (12 713
3125 118 102 96 17 12 7 22 18 a7 28 20 2 15 18 31
) { 105+£114) { 121 50) {224 45) { 23% 42) { 15+ 35)
625 105 99 90 10 13 8 24 2 3} 2 17 .« 16 13 12 18
{ 98+ 7.5) { 10+ 253 { 22+ 21} ( 18% 26) { M+ 32)
1250 a0 78 78 10 10 | 31 23 15 4 23 a7 18 9 8 17
) ( 82+ 69) { _1ox 0.6) ( 7t 49) {23+ 4.7) { 1z anl’
S9Mix 2500 7 86 &4 2 i 11 B4 18 13 18 23 24 11 7 i0
(__80& 8.1) (7% 45) ( 15+ 2.6) { 2+ 3923 { 9+ 2.1)
&3] 5000 60 44 42 7 [ g 17 12 11 18 10 % 7 7 10
{49+ 909 { 7= 190) ( 13+ 3.2) (16 493 ( 8+ 17)
Positive Chemical -AFZ SA AF2 AF2 SAA
control Dose (pg /plats) 0.01 8.5 0.01 0.1 £0
59 Mix (-} | Number of 635 556 616 {242 233 "248 | 212 203 207 | 898 9‘68 992 |2016 1736 2227
colonies /plas | ( s02£412) { 241% 73) ( 207 45) { 933+ 438.8) (1993 +246.3)
Positive  § Chemizal 2A5 2AA ZA4 JAA 2AA
control Dose_(ug /plate) 1 2 10 0.5 2
S9 Mix (+) | Number of 1293 5371 1277 (396 338 343 {1697 1GR9 IST4 { 572 546 563 |18 39T 3¢
] coloaies / plats (13144 50.3 ) ( 350432.1) (1753+ 104.6) { 558+ 165) ( 4364 °71.3)

AF2: 2-(2-Foryl)-3-(S-nitro-2-furyl)zctylamide ,  SA: Sodium azide, QAA:—Q-Aminoacridinc. 2AA: 2-Amincanthracene’
+: Inhibition was observed against growth of the bacteria.
*+ : Purity was 98.5 %.
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Results of feverse mulation test { ¥¥ ) of 2-Mercaptobenzimidazole®* on bactéria

Test subsiance Number of cevertants (number of coloties / plate , Mean ++ 8.D.)
dase Bage « paic substitution type* Frameshift type
(g fplatc) TALCO ' TA1535 WP2 wr A TASS TA1S37
[ W 125 21 {10 12 3|2 16 19 M 3l A 4 71,
( 116+ 117) ( % 46) { 19% 2.5 {24 105) 7+ 33)
3125 90 2 1ws) 8 1 11 v 2 @l B 2 18 6 2 7
{109+ 119} (12e 40y ¢ mt 589 (_25% 62) { S5+ 26)
625 105 1% 86 ) 10 12 g9l 1 2al 24 1 9 s n 3
(1% 73) (103 13)  ( 20% 10) ( 20+ 323 (¢ B+ 43)
1256 7% 108 10} 6§ 5 wlw 8 1) 25 227 2 7 5 3
( 96% 161 {8+ 21) {14+ 57 { 24%f 3.1) ( 6 0.8)
2500 73 & |1 4 &)l w9 8] 18 1 1 5 2 5
{80 148) [ 8% 333 ( 9+ 103 {16+ 44y ( 4+ L1)
5000 S59% 56+ 524 & &8 161 12 8 6} 11 14 16} 4 4 9
{ 56+ 1359 (. UE 48 (93 al) { M+ 25) ( 6+ 28)
0 16 126 125 | 12 11 9} 18 23 26 43 27 3] 18 22 15
{1221 53) ( Il+ 15 { 22t 403 { 3+ 83 { 18 3353
325 113 109 $2) 15 15 5] 19 24 2| 20 43 4 4 e 1
_ (1072 137) ¢ 12+ 58 (_22% 25} { 38+ 7.6) {82 40y
625 100 90 9 S 2 13) 24 19 25] 22 30 3} 12 11 q
o4+ a1y ¢ 8+ 55y (3% 32) 20x 06 (9% 44)
1250 92 8 76 8 11 9| 1 20 1} I/ 2 15 9 7. 13
{ 33r $2) (9% 15 {143 49) { 7% 120) (10 31)
2500 & 83 84| 7 6 5{ 17 13 15| 3 24 8 6 7
{76 13.6) (6% 10 ( _15% 20) ( 27+ 35) ( T+ 1G)
5000 G0* 71+ 498 2 7 4 17 11 14 15 20 22 1 8 9
(_70+ 205} .( 4+ 25 (__14% 30) { 19% 36) &+ 44)
Chemical AR2 SA AF2 AF2 9AA
Dose_{ug fplate) 0.01 0.5 001 0.l 20
Number of 611 620 600 | 264 301 317 j251 261 214 J1021 1080 1071 {2140 1781 2191
colonies / plate {_610x 10.0) ( 504+ 272 (2424 748) {1057+ 31.8) (2037£2735 )
Chemical _JAA 2AA 2AA 2AA ZAA
Pose (ug /plate) 1 2 10 05 2
Number of 947 722 500 | 362 334 304 |1439 1543 1501 | 353 755 307 |33 386 4N
soloniss / plate { 7234 2235) { 33312900  (1524:777) { 475£352.2) ( 313t M.6)

AF2: 2-(2-Furyl)-3-{5-nitro-2-furylacrylamide , SA: Sodium azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracens
*: Inhibition was observed agsinst growth of the bacleriz, - '

** : Purity was 98.5 %.
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In Vitro Chromosomal Aberration Teslt of
2-Mercaptobenzimidazole on Cultured Chinese Hamster Cells
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B3R B CHBRDHEEMA, 24FMB L G4 mNEL

2. T, GREMAERTIE, ARFEEIBEKC 9mixF

TETE L USEGIET ColpimsB L, BT HBEeEnR ik
RHECE LITISPERS L1

4. #HEME

2-ANHT ARV A T {BE I MBI, CAS
No. [ 583-39-1, O FEE 30807, BAEETEGHRE
%, () AR {EETRBRSME, ek LEdk
HEEEHER)T, ABLUTEF YIRS, VYAFAX
Wk % F{DMSO) I (66.7 wtRlA k), B EH

304°C, FFACHN,S, SFEI50.21, FEER.S% (TH .

WL LINLSO SRR OWHTH S, RBWHERE
HEETSHY, BT (DMS0) Ti, 3.125~300 mg/ml
DFEHHETIHRLEECH o 2. -

5. HEMEDREN

EBEHEORRE, FHO- T4, Bl
DMSO (Sigma Chemical Co., 33 & HISGHIZE THEED) &
Awl., BEAtEfoERl CEREARL, 2»T
Eﬂi%?&ﬁ%'ﬂﬁé{ﬁfﬁLT%E@EE@?&&%‘EE&%
WeEs L, ERDEARNKE, TRTORRBRCS
WTURESREO 0.5% (vv) K2 X HImA 2. ek
RERBCH LR THEEOBRER, AN
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FHod, B, BEREIIOWT, MEREEIfTED
o 7, ' : )

6. MBI C & S MITREORTE

 REGRERRCAV I EBRHRORBEEERE

TE2740, BBRUEOHBREHICEIZTEEFHEN
fz. WERMHE OCHLAUAMIRRIC S 5 BAHBIfEA i3,
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329



FEFEREER

EER) FHWCEBOMMELRL, RRpEHLE
HOBEENERECHT o MREmOoEE S - THEE
L.

DR, EFIRICBIT B50%0MEEHHIEE T B
PITIRR B IR PE(B60% D XEREHIFIMEE) 13, c0%OBIREN
BB R S CABEOBL P ERLAL A, 039 my
mThHorz —7F, ERHNLED SO mix FETH LU
FAET T, B LR COBEHET0% 285 i
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] " —)
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g Y, =D~ treated for 48 hr without 59 mix
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= *.
2 v,
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] ] \‘h ‘
Q T T 1t . tusr a1
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Concenfration (mg/mi)

Fig.1 Growth inhibition of CHLAU cells treated with
2-mercaptobenzimidazole
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NTWHREEEE L,
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BB T O 2BERIETIC, oAbl FERRBESR 01
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Wo& sHERLE. ERLAEREINET AFETHRE
L7
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HLY, BEMEQRORICoWTER L, SBofEEs
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BT oL EREFREICoWTORICHER,
RELDDHEERIE, REARFETET IR
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BRHLUER

EEELC X B B ARSI O R Y Table 1 TR L7,
2-ANHT IR YA IV - R INE T 24BN
BLAYRTOET, LEHEDIEFERT D X USSR
ROBHEBD L AL of, —F, 4erMEGAEL

CEERE (039 mym) B VT, BELAHED7.0%
(gept B O NI RBHEOBEREVRD bh, BBMEOH
EFRLIL. TolonBE TR EOEERED
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DANTT PN AR IR MET 89 mix IEFF
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Table l. Chromosome analysis of Chinese hamster cells {CHL/IU) continuously tieated with 2-mercaptebenzimidazole (MBI)**
without 89 mix

Concent- Timeeol No. of No. of structural aberralions %) No. of cells 4) 5
- Group ration  exposure celis 2} Others with aberrations Polyploid Judgement
(mg/ml} (hr) analysed gap ctb cte csb cfe { mul  tofal TAG (%) - TA(%) (%} 5A NA
Coantrol yy 0 1 0 0 0 0 0 0 1 0 1 (05) 0 00) 013
Solvent 0 24 20 2 1 0 0 0 O € 3 1 3(15) 1 ¢ 05) 038
MBI 0.10 X 20 1 0 0 0 0 2 0 3 ¢ 3(l5)y 2( 1L0) 000 - -
MBI 0.20 - 24 200 1 2 2 0 1 0 0 6 0 S5{25}y 4 (20) 013 - -
MBI 0.39 24 200 0 1 0 0 0 1 0 12 0 3(1L5) 3(15) 000 - -
MC 000005 24 200 7 9838 6 3 4 0 256 3 IBM615)120% 60.0) 0.00 + -
'Solventno ) 48 20 1 1 0 v 0 1.0 4 0 4 {20 3(L5) 013
© MBI 0.10 48 20 0 0 0 O 0 0 O 0 [ 0(00) 0(00) 025 - -
MBI 0.20 48 20 ¢ 2 2 0 0 0 0 4 0 1 (05) 1 (05) @13 - -
MBI 0.39 4 200 0 20 5 2 0 ) W0 3 0 4% 7.0) 14* 7.0) 0359 = -~
MC 000005 48 20 4 76154 6 3 1 70 314 2% 119%(59.5) 118%(59.0) 038 + =

Abbreviations : gap: chromatid gap and chromosome gap, ctb ; chromatid break, cte: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring efc.), {: acectric fragment (chromatid iype), mul : meuliiple aberrations, TAG : tetal no.
of cells with aberrations, TA : total no. of cells with aberrations except gap, SA ; structural aberration, NA : numerical aberration,
MC:mitomycinC. 1) Duncthyl sulfoxide was used as solvent,  2) More than ten aberrations in a cell were scored as 10.

3) Others, such as attenuation and prematurs chromosome condensation, were excluded from the 19, of slruciural aberrations.

4) Eight huadred cells were analysed in each group. 5} Judgement was done on the basis of the crileria of Ishidate et al. (1987).

6) Seven hundred and seven cells were analysed.  * : Significantly different from solvent control at p<0.05. ** : Purity was 98.5%
and Na S0 4was contained as impurity.

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2-mercaptobenzimidazole (MBI)** with and
without S% mix

Concent- 89 Time of No. of No. of structural aberrations 3} No. of cells 4 5)
Group ration  mix exposure cells 2 Others with aberrations Polyploid _Judzement
{mgfml) {ir)  analysed gap oib e csb cse f omul  fotl TAG (%) TA (%) (%) S5A NA
Control ) 20 1 ¢ 0 0 0 0 0 1 0 1¢05) 06¢00) 000
Solvent 0 - 6-(18) 200 Q¢ O 0 ¢ O 1 0 1 0 1{0G5) 1 (05) 013
MBI 04 - 6-(18 200 0 1 4 0O G 0 W0 15 U] 2(10) 2(10) 038 - -
MBI 0.3 - 6-(18) 200 0 0O I 5 ¢ I O 7 0 1C05) 1 (05) 025 - -
MBI 1.5 — 6-(18 200 ¢ O O O O O 9 4] 0 0 (00) 0 0C0) O.I3 - -
CPA 0.005 - 6-(18) 200 0 0 0 0 0 1 © 1 1 1(05) 1 ¢ 05) 9.00 - -
Solventl) [H + 6-(18) 200 oo 1 0 0 0 © 1 0 i{05) 1 ¢(05) 025 .
MBI 04 + 6-(18) 200 2 3 14 1 0 0 0 20 0 8% 40) 7% 35) 428% — ~—
MBI 038 + 6-(18 20 2 11 28 t 0 0 10 32 1 M 115 ) 2% 1.0}y 400 + -
MBI 15 4+ 6-(18 200 3 2124 0 0 0 O 48 0 25% 125 ) 23*(IL5) 475+ + —
CPA 0.005 4+ 6-(18) 200 5 158267 12 2 3 200 647 2 159 *( 79.5 ) 158%( 7960} 0.13 + -
Abbrevialions : gap : chromatid gap and chromosome gap, cth : chromatid break, cte: chromatid exchange, ¢sb: chromosome break,
cse ; chromosome exchange (dicentric and ring eic.), [: acectric fragment (chronmtid type), mul : mulliple aberrations, TAG : iotal ne,
of cells with aberrations, TA : total no. of cells with aberrations excepl gap, SA ! structural aberration, NA : nomerical aberration,
CPA ; cyclophosphamide. 1) Dimethyl sulfoxide was used as solvent.  2) Mare than ten abermrations in 3 cell were scored as 10.
3) Others, such as attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations.
4) Bight hundred cells were analysed in each group.  5) Judgement was done on the basts of the criteria of Ishidate et al. (1987),
* : Significantly different from solvent control at p<0.05. **: Purity was 98.5% and Na 5O .svas contained as impurity.
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