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mg/kg/H 5 BEMEROKEL, FHMEROREKEBEL 2o TOFHR, Cinoxacin
REZERT 2 EZL 0N RERZFARBDON T Ho 1
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ThMkaESE 2~ T, EDs HEBEH L 725,

CINX k18 NA i2/kiZ#iE% 720, 0.1 N NaOH
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pH 0 BIZLBOONED > 72,
AP HERM L 72~ %) v KM % Lympho-
prep® [ZEE L, HESLSBEL THOL ) v BT
20% A5 RN RPMI-1640 fEihrpic 1~ 2x10°
cells/ml %5 L5ABBL, Vv RO HHELETEL
% 7-¥% Phytohemagglutinin-P® % 200 pg/ml @ %
STHML 7-o 37°C 48 BERR®E, FTHARTHOLN
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7c EDso D2 BEIT L THERR L &k,
21 RERIEE L 7o D% 0.2 pg/ml DIkl N
FHML, BT 3R RE KT - (R L Okl
RAE 24 B, ZEREBETREKEELE 2V
KEx L1

3. In vivo Fi{EHER

1) ER#EYE L UCEELRG

HA7 v7ED JCL-ICR Rt~V 2% 6 BT
AL, 2 BEABEREICELXEHEN 32~35 g T
EL T OERITERL k. £BWILIEE 24 £ 2°C,
1B 55 £ 5%, A0 7 WXk b 12 BRff REAIC A X
NHEBEETCEBYy—Y 1 ¥—o4) 5 KNALTH
ekt (CE-2, BA 7 v7) FXUKiEikE: HlE
MILTHE L 1o

2) RBFA®

In vivo RthiBFkE, #®ikE 1 AKEH 25
it 5 HEEEHRS L -0 FHMIIC 1) 5 RakR
EEREYBRAL 29, CINX X118 NA dkicitn
Dz, 5%TI7ET T LABERTERERICL TEHELH
WTEOKEY L1zo WThOERBITENTHREHR
@h 10 ml/kg %545 CRABL TRERERZTE
270 WAEMBHTIR, 5%75 7 T ABKLRAE
TG L fco HMLEMBEOIEMT, KEKTELLE
MC 3 mg/kg #HEEALEIRS % L BB LH
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Bk 1 @SERTEARKRE 24 RERIET,

5 H

MR 5RR T BkRERES 6 BlH%IC, Zh%
NEBYEER Lo ARPHOEHMABEERD S 20,

B 2 BHEE I 2aveFr 1 mg/kg BEAKEL
7o BAMEROIDITKET L EY ML THEHEE 3
TYIK L, RPMI-1640 s AN EHBLAWTHR
E—HIZEHERRE R ey YELMEITEWHL, 0.075
M KCl BT 15 M ERLEE L71cOb, Acetic-
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A. In vitro $:t 4B

1. IHXAMBHIE L-1210 (CFH(FB EDs (&

< v 2AMKMER L-1210 *AWwWTHEH L7 EDs
% Table 1 [Z/RL 720

EDs, ffIZ, CINX 330 pg/ml,
MC 0.05 pg/ml T 2o

2. EPYUZNRRICHITS in vitro LBERER

CINX KU NA OfefH#EE & LT 2 XEDs f§ (660

NA 170 pg/ml,

Table 1 Growth inhibitory effects of
cinoxacin, nalidixic acid and
mitomycin C on cultured
L-1210 mouse leukemia cells

Agent \ EDso (pg/ml)
Cinoxacin 330
Nalidixic acid 170
Mitomycin-C 0.05

Table 2 In vitro chromosome studies of human lymphocyte cells after treatment

with cinoxacin, nalidixic acid and mitomycin C

! Achromatic Type of aberrations Aberrant
Agent Dose |Observed gap —_— Break : ; - 1
gen rea. i cells
(pg/ml) |cells —Tso: —Tso- — Ring |Ex change|Fragment|Total
) Chromatid| . om0 iq Chromat‘dlchromatid‘ | (%)
| | ‘
Control Untreated 250 | 18 | 1 3 i 1 0 0 } 0 4 [3(12)
\ 1 ‘ 5
Mitomycin| 0.1 250 | 41 4 29 6 0 28 | 16 79 [75(30.0)*
C 0.05 250 ‘ 2% | 3 9 1 0 10 | 0 20 [20( 8.0)*
[ | |
; 5 ‘
i . 660 250 [ 15 ; 3 2 2 1,0 0 5 | 5(2.0)
1noxacin
330 250 ( 9 ]‘ 2 3 0 | o 0 ‘ 0 3 13(12)
| | \
Nalidixic | 340 250 | 2 6 | 3 0 1 0 10 [10( 4.0)*
| | |
acid | 170 250 | 13 | 1 3 | 0 | 0 0 | 0 l 3 [3(1.2)

Significant differences from control are marked * (p<0.05)
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F & U340 pg/ml) & EDso fifl (330 L T8 170 pg
/ml) © 2 AR*HW1,

HKEBRIEE D, 250 WO HIRIZ DO W TH @kt
% & achromatic gap DA MH~, ki FE%* Table 2
TR L 726

TEAL A 5B EETIE, chromatid break &
matid break Dili 545, 1 MOMALIT, chromatid
break 252 o MU T, Btk o HBEKIE
it 3/250 (1.2%) T %o 7-o %7 achromatic gap
1 19/250 o #fHfaICi®Z btz (Photo. 1),

CINX o /Bt Tk, 2 XEDso ffilT T
chromatid break (Photo. 2) 3 X IX isochromatid
break AiLDHD 2 HOMIET, ring #¢ 1 MOHIN

A5 A (2.0%) oYtk E Ik BE I NI,
18 {5 X 1 7-Hs (Photo. 3),
#® M isochromatid gap #% 3 & 1L T\w7zo EDso
{EFBECI2 chromatid break 75 3 {H O HIKI THEIK X
h, achromatic gap #% 11 AW LNz, WTRDK
BRI WT S, MM GHIREE & L~y ke ML o
HBBE, achromatic gap & ITHBOMEALNE
Mo 120

WA TH S NA 2 X EDso fEBETIE, chroma-
tid break 6 {#, isochromatid break 3 f& (Photo.
4), X X exchange 1 fEl7% & DYt fhiLF 45 10,250
i (4%) Bbbh, Ye@kRE IO RS ITIL
BB AEIT Bho 2 (p<0.05), LAL,
EDso {EFABETlE, chromatid break #¢ 31, 37z,
achromatic gap #% 14 fAA® Hh, YmikREMO
HiSE)E, achromatic gap & & (T MEALIE T HERE &
HEEZALNLE D 1o

HRTx L, Bytkxtiasg MC 0.1 pg/ml (2 XEDso)

isochro-

achromatic gap (3
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LU 0.05 pg/ml (EDso) OfEfEETIE, ML X
HARE & e, e R S A o> HH BRI () s T B R
o T, #4& 75250 (30%) i LUS 20 250
(8.0%) rH&ELEN Y RLTco THbH D YHE T

chromatid break } exchange (Photo. 5) TH» 7-
#%, isochromatid break & %\»(% fragment 7 X 3

M XN, Exchange OAKE> L 2 Mo Getathko
centric fusion TH Y, I D70 WML HiIKaH N
L7

¥ 7z, achromatic gap (33D 45250, 29 250
DFEETERD LT,

B. In vivo (kB

1. THRCHITBETE

In vivo Yk Br O F ik T 2720, 11D

AL 5 TSRO F L 72D JE %7 ;J*if\, LIRS

% Table 3 |T/RL 72,
2. IYRICHFB in vivo LELHHAR
CINX o 1 [nif¢5EBTIE, IkKiif#THS 3,000

mg/kg TRk REL, LTFEO 1/2, X114
RO 3 RN REL 7o 5 HREIXERBRIT BT

b, AR 2,300 mg/kg FlxmkiaeEL, UTFZ
» 1.2, 1/4 311X 1/8 {go 1,150, 575 3> X X 287
mg kg/H O 4 FEEMEXREL 7. R NA O
10 GBS 0 5REBTIE 1,700 mg kg, H
R L 2o

#EPEE L 5D = 2%, 250 o r2pigli%ic
DLW T fafkYLH & achromatic gap O 4% #M~7z,
NA 1,700 mg/kg/H 5 8 ik 'FREE, 22K
HFIZHED 7D =Y ANLPCIELC L 720 T, AfFL o4
VL = 7 R et fhBIA % (R L BT L 72 #5R1T
Table 4 |Z/RL 720

Table 3 Mortality of mice (JCL-ICR, 8 weeks old, male mice)

Agent " B (mgl/)lgg?‘dg}ﬁ Route Mortalvltyi; IjoteA -
l‘ 3,000 ; single p- 0. 0/5 | loss of welght
. | 2,500 ; single p. 0. 0/5 loss of weight
Cinoxacin / ‘
2,300 ; 5 days p. 0. 0/5 loss of weight
| 1,150 ; 5 days p. o. 0/5 i
3,400 ; single ' p.o. 35 | 1% 1
1,700 ; single ‘ p. O. 0/5 ‘ Welght is almost unchanged.
Nalidixic acid 3,400 ; 5 days* l p. o. 4/5 ‘ 1, 1, 2, 4
1,700 ; 5 days | p.o. 15 2
850 ; 5 days p. 0. 0/5 ‘

* In this experiment the treatment was
** Time of death : days after treatment

made by single administration.
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Photo. 1 Normal metaphase of human Photo. 2 Metaphase of human lymphocyte cell
lymphocyte cell. Untreated. with chromosome aberration. Chromatid
46 chromosomes (Male) break by 660 £g/ml of CINX (arrow).
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Photo. 4 Metaphase of human lymphocyte cell

Photo. 3 Metaphase of human lymphocyte with chromosome aberration.
cell with chromatid gap by Isochromatid break by 340 gg/ml of
660 1g/ml of CINX (arrow). NA (arrow).
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Photo. 5 Numerous aberrations by mitomycin-C (0.1 pg/ml)
B : chromatid break
G : chromatid gap
E : exchanges



VOL. 28 S—4 CHEMOTHERAPY 527

Photo. 6 Normal metaphase of mouse bone ML TE B BECIE chromatid break #% 1 {0 #AME
marrow cell.intreated. 40 chromosomes. Zabhn, BEEkREoBBEERE 1/250 (0.4%) T
() % - 7= (Photo. 6),

‘u "" ‘ CINX 3,000 mg/kg 1 [ S8TH, chromatid
pﬁ’ Q break %< 2 DOHNTLES D (0.8%) BEIN
" (Photo. 7)o 1,500 mg/kg 3 & 8 750 mg/kg 1[0
| . ' L RS BHC 10 3 BRI HIMIE 1 0.8% (2)

" = -y 250 fA) & & UF 1.2% (3/250 f&) THo fo
- as 5 ARG 5RO 5 b, 2,300 mg/kg/H K 5EE
’\ % “ - Ci4 chromatid break # 3 >O#fT 1 HT> (1.2

AN el

Photo. 8 Metaphase of mouse bone marrow cell
with chromosome aberration (arrows)

Photo. 7 Metaphase of mouse bone marrow cell after a single i.p. administration of 3 mg
with chromosome aberration after a sin- /kg of mitomycin-C. 38 chromosomes.
gle p.o. administration of 3,000 mg/kg B - chromatid break
of CINX 40 chromosomes with chro- E : exchanges
matid break (arrow). G : chromatid gap

Y
0 00 £, ~

Table 4 In vivo chromosome studies of bone marrow cells in male mice after treatment
with cinoxacin, nalidixic acid and mitomycin C

Achromatic Type of aberrations

Dose No. of [Observed Aberrant

Agent Route gap Break X cells

(mg/kg/day) mice cells —Tso- —Tso Fragment| Ring |Exchange} Total %)

Chromatidi; -0 o429 Chromatidiy - viq
Control Untreated - 5 250 1 2 1 0 0 0 0 1 1(0.4)
Mitomycin C 3 single i. p. 5 250 72 3 55 4 7 1 27 94 74 (29.6)*
3,000 single | p.o. 5 250 13 0 2 [ 0 0 0 2 2 (0.8)
1,500 single | p.o. 5 250 12 1 2 0 0 0 0 2 2 (0.8)
750 single | p.o. 5 250 15 0 3 [ 0 0 0 3 3 (1.2)
Cinoxacin 2,300 5 days | p.o. 5 250 29 1 3 0 0 0 0 3 3 (1.2)
1,150 5 days | p.o. 5 250 17 1 3 0 0 0 0 3 3(1.2)
575 5 days | p.o. 5 250 12 0 1 0 0 0 0 1 1(0.4)
287 5 days | p.o. 5 250 10 0 2 0 0 0 [ 2 2 (0.8)
1,700 single P u. 250 5 0 0 0 0 0 0 0 0(0 )
Nalidixic acid

1,700 5 days p.o. 4 250 18 0 4 0 0 0 0 4 4 (1.6)

Significant difference from control is marked * (p<0.05).
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%) B#INl, Achromatic gap (3 30 fEEIZKIN
720 1,150 mg/kg/H, 575 mg/kg/ll # & % 287 mg
‘kg/H RITEHT 20 5 otk MEHao BEBRE
0.4% b 1.2% TH- 1=,

CINX #58 T, wIFho KREIFNT,
chromatid break LI o3fafkRE{&EIBEIN LD
> 720 F iz, ok B MRS O B MEA i xR BY &
e, 150l L U85 RS G SR L IThH S

HEDONEHo T

NA 1,700 mg/kg 1 [ 5EETHE, YefofkiLidix
272 At o 7228, 5 ORIEEER LY ?Té&
chromatid break #:4f (1.6%) OHIlAT BHEIN
7o Bef ik R Hifa o HBSHE 1 X U8 achromatic gap
ODHBBEE, WTFHOBITE T HLEBEEL D
MICHEEZE % ho 12,

it LGtEx o MC 3 mg/kg BB 1 04
5B (1/2 LDso (THI) T, P iLw s 74/
250 1@ (29.6%) EFHELAHML 7o THHDREME,
K#52d% chromatid break T, fragment 3k X
exchange 3 HIR | 72 (Photo. 8), ¥ 7-, achromatic
gap 13 75 @I, MLEXBEEICE~N EL W
MZzERL 720

z 2

e MHKRD Y 2Bk E iV D in vitro Btk
T, EDso MO T EH S/ BHITH T 5 Ytk
e HBERZ, BYEETH L MC A5 8 % & L
xHHABE & gt L CHEOM (p<0.05) %R L 7zDITH
LT, CINX £ X215, NA ~FROBITHNT S IR
xR E OMIZ HEAXET B LN Adote Lh
L, 2xEDsy (C#JEx@ LTERIEETIE, B
BARREARO BEARIGENKED b, T45bD,
Bttt MC 0.1 pg/ml OfEABETIE, Yetafkitn
AT RAK A FPE R > T 30% & @ RITHIA L 72, NA
340 pg/ml DOIEABETIR, BGAREHIREO HBHRH

4 % TCHMIFEXREEE Ll THEOMERLI (p<
0.05), Z#UTKL T, CINX 660 ug/ml o fEfIET
i, Btk A O HMERIE 2% THROLIE HIREEE @
BIZAEXRBD LN A Po foo LIcdia T,

in vitro

AUG. 1980
FeAgRBROKE CINX [diak it Emao BBy
A NA Xh &L, BATRERMEILLL v L
INs,

RIT, in vico PEERBROKERITOWTARS L, B
BRI E L THW MC 3 mg/kg IHBA 1 @R
(1/2 LDso ) TlZ, Hetatk RAHAaA829.6% & BEIT
HERL, TOoREER—YIISEO0MEE X —BL 7
F Y@k REOMKIT chromatid break, exchange,
fragment % LA IN, 1 HMOFIZERD
REDOR LN D BN 20 B> 7zo THITHLT,
CINX, 40 NA o~ 55 5\t 5 B0tk
HETIR, BMOTKEDO RELHES L BE Uy,
VTN OB EBHTE W T $ Yk w a0 B BEE I
IHBEERBERE A ONT, F 7o ML EXHIREE & DI
AEEIRDONE > 7z YlLLb, CINX HiW
NA {Zix in vivo FHiMilfaAkRRIILNWTY, £
RERFREMEZZD SN Ao 120

AlED in vitro XU in vivo RmARBROKLE
PHART, AEREZUETFT TR, CINX 316 ERER
AREERIZNID LR IND,
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MUTAGENIC ACTIVITY TESTS ON CINOXACIN

IN VITRO AND IN VIVO CYTOGENETIC TESTS
IN MAMMALIAN CELLS

Osamu SHIRATORI and SHIRO TAKASE
Shionogi Research Laboratories, Shionogi & Co., Ltd.

Cinoxacin (CINX) was examined for the mutagenicity by i# vivo cytogenetic test and its capability
to induce chromosome damage in human lymphocytes in vitro. Nalidixic acid, reference compound
used in the present study, was tested for cytogenetic effects in the same way as CINX. The
cytogenetic effects of compounds on JCL-ICR male mice bone marrow cells iz vivo were examined.
Compounds were given orally to adult mice either once or daily for five successive days, except
for mitomycin C. The mice were treated with a single oral administration of 3,000 mg/kg or five
successive oral administrations of 2,300 mg/kg/day of CINX. There was no increase of chromosome
aberration as compared with the non-treated control in any group treated with CINX. Moreover,
the results showed that CINX induced no chromosome aberration in human lymphocytes in vitro.



