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L7 72, BRI OERIEI I PG4 24 R & L
720

4)  ARER

GRNX % MC D 05% KEWITRE L, ~ 7 A
WHEG- U7z B2 504 24 BERNC, ~ 7 2 5 KR % FREL
L, EEIIENGHEBHREAR R L 7, 1 EkH 720
2,000 1 D % etk 1MEk (PCE) 2L, Z0%h D
MNPCE #:% 5Hll L 720 [EEZ, PCE @4RIERIZx 3
LI E KDz,

MNPCE #i 122 W T Kastenbaum 5 M FEV 2 H£0 <
THMERER LIz, FOME, B LKL T
HATFICE R 2B A LN DAL, ~ 7 25 R
Fa\Z K5 2 /BBt & WE L7ze 72, PCE
DERIMERIZH B HRIZOWTIE, 0oz %
1T o 721%, BEPER IR & O Aspin-welch (RE:55-H D
Yi6r) £ 721% Student O t BE EGHDWBGE) 24T - 72,

6. 7 v ML Z H % invivo AEL DNA A 5

7

1) AEWE

Bt B & LC, DMN (54947 A27) BLY
-7 EFNTI)TNFLY QAAF : FHIFA T AY)
7, i IEwE L LT MCUSBA LT 3E) 2 i L 72,

2) fEHEY

HAF ¥ — VA N—X &5 SDRT v b
P, 7 E) ZRAL, 9 HEOBE - BIEIIE o IR
BRI L 720

3) HEHE

GRNX @ F v MZBIT 2 OG- HERBRTIE,
PR 5wie ik KETH 5 2000 mg/kg T IE
THHIA SN olzZ 05 (RIEERTF— %), AR



VOL. 55 S-1 Garenoxacin O naERER 57
Table 1. Results of bacterial reverse mutation test on garenoxacin without metabolic activation
Metabolic Dose Revertant colonies/plate (Mean =S.D.) n=3
. Compound
activation (ng/plate) TA98 TA100 TA1535 TA1537 WP2avrA
Without S9 mix DMSO 0 27=*3 126*+9 7%3 8*1 22*+4
Garenoxacin 0.234 N.T. 131+33 9+4 N.T. N.T.
0.469 38%+8 124+ 14 72 9+3 N.T.
0.938 29*12 1374 5*3 11+3 N.T.
1.87 33*9 166 =28 6%3 8*5 24+9
3.75 326 1586 5+3 92 28*3
7.5 22+3 116*+8 41 9+4 32*6
15 10%+1 19%+4 3%+ 13£2 29+8
30 1%+1 N.T. N.T. 3*+1 28*+4
60 N.T. N.T. N.T. N.T. 9+3
120 N.T. N.T. N.T. N.T. 0*£0
AF-2 10 N.T. 597 £37 N.T. N.T. 179+ 17
100 533£32 N.T. N.T. N.T. N.T.
NaNj3 500 N.T. N.T. 377*8 N.T. N.T.
9AA 80,000 N.T. N.T. N.T. 2,077 =248 N.T.
* Growth inhibition.
DMSO: Dimethyl sulfoxide, AF-2: 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide, NaNs: sodium azide.
9AA: 9-aminoacridine hydrochloride monohydrate.
N.T.: Not tested.
Tb 2000 mg/kg % imix5m e L, LT 1,000 3 & O° I i e

500 mg/kg #E %% E L 720

4)  AHBR

GRNX % MC ® 05% KIS EE L, HFE RS-
L7zo 35 2 B LUV16 R, 8% 4~ 7 % — VIR
BrFCREL, 2957 — Bl (pH7.5) % v TP
FHR L. FO%, ¥y —LVINTHMRZ S 2,
VANV —F— (BEOum: X7 by - FoF oy
V) TS L CHEMEZ BILL 72, 2 s OlFHil
#F % »N—=2Z5 4 F (LAB-TEK 4 Chamber : X > 2)
WZHERE GREALIREE - 1x 10°/f/ mL) L C 2 e 552844,
¥ [(AF0V-H] ¥3I Y (370kBg/mL : 7~ %
L) % &t Williams' E (WE) 528 & 25H# L C 4 FEH
L, 2o, [AFV-H] FIV%2E&F% W WE
Rasi & R L T8 51T 18 Wpfi B 38 L 72 MIRAL R £ 1
BEW (X5 7 —v 345 WEMR 1 7%) CIFMle &2 e L,
AT A FEFEILA(NRM2 : 2=74)I2EiER, —20C
DORFFFIZTI0 HME L LT =-S5V 75 7 /R
L7ze B 1PEdH 720 150 ORI D WT, BEMERE
BIOau=—7+5 49— (PCA-1l: VAT ALH A T
VA) #HWTE S L A ¥ (NG; nuclear grain) B & O°
Mg 7 L A4 “# (CG; cytoplasmic grain) # ML,
v MEZ LA v (NNG; net nuclear grain, NG 7*5
CGZFlW/l) Z2EM Lz, 72, BEMEE (NNG
235 PL a2 R sHaE) &R L 72

FEHNNG 255 PLEERRL, 0, BEMLo BB
H20% LL 2R L7236 1A E ] DNA & 85 E e s
Rtk & FIT L 727

1. HHEE % v 5 157222 RalEr

B R % Tables 1, 2127”3 S9 mix OIEFTET B
LT T, WINORBEKEB LUCHEIIBVTD
GRNX IO R a0 = — KX RMED 2
BRI TH D, GRNX DR ZEIRERFFRIET B &)
E L7

2. (ZFUERF RN 2 Vv B B s 2R SRR

ABHE R % Table 312777 SO mix DIFFAETB I
HFAETT, WFhoHBEIZBWTYH 6-TG EPi1kgmkgs
Bikau = —oBBUHE (MF) 25EMx BE o 3 540
ThHo7lzZ th b, GRNX OIFFLFERE MM 3 %
(2R RA R IR L e L7z,

3. I ZFUEB M 2 B 2 et RS 1 SR

AR 2 Table 4 127890 S9 mix FEAFAET 6 IE[HAL
o 250 ug/mL LLE, 24 BRI 100 ug/mL BL L,
B & O S9 mix 75T 6 ] LB o 350 pg/mL PL 1T
FOABERELA T 2o WMBHESHM (p<
0.01) L7z0 PLED#ERED S, GRNX OIZFLEH; Ml
K95 YRR E AR, S mix OFEICH S D ST
Ptk &4 E L7z

4. <7 A% H LG ER

AEAE R % Table5 2R T WTFNOEGHTD
MNPCE B EOBINEA SN o722 LD,
GRNX o= 25 BNl § 2 /MEH R T etk &
5 L7270 PCE lZIZo W T, 500 mg/kg BEICBWT
WRMERICEE M (P<0.05) 25& 5748, Bt
BEOERT— 7 OFFNDOLE TH - 72,
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Table 2. Result of bacterial reverse mutation test on garenoxacin with metabolic activation

Metabolic Dose Revertant colonies/plate (Mean =S.D.) n=3
L Compound
activation (ng/plate) TA98 TA100 TA1535 TA1537 WP2uvrA
With S9 mix DMSO 0 37%9 149+7 8*5 10£3 22+3
Garenoxacin 0.234 N.T. 216*6 9%1 N.T. N.T.
0.469 35+7 224+8 8+4 9+7 N.T.
0.938 374 233*+18 52 104 N.T.
1.87 40£5 233+18 6+2 13£5 27%6
3.75 40+3 155+ 10 7*3 10+1 33%1
7.5 354 83*+9 42 10+3 33+8
15 10¥+4 35%+2 2%+9 92 40*3
30 2%¥+9 N.T. N.T. 2%+ ] 32%6
60 N.T. N.T. N.T. N.T. 157
120 N.T. N.T. N.T. N.T. 2%+9
2AA 500 365+ 10 N.T. N.T. N.T. N.T.
1,000 N.T. 797 £ 14 N.T. N.T. N.T.
2,000 N.T. N.T. 241+17 151 +£7 N.T.
10,000 N.T. N.T. N.T. N.T. 814 %56
* Growth inhibition.
DMSO: Dimethyl sulfoxide, 2AA: 2-aminoanthracene.
N.T.: Not tested.
Table 3. Result of gene mutation test on garenoxacin in V79 cells
Metabolic Dose PEO RSO PE6 MF .
L Compound _ Inductivity
activation (4« g/mL) (%) (%) (%) (X107
Without S9 mix H.0 0 97.2 100 92.2 25.2 1.0
Garenoxacin 296 75.8 78.0 85.8 25.0 1.0
444 70.3 72.3 88.7 20.6 0.8
667 85.1 87.6 83.3 18.1 0.7
1,000 42.6 43.8 66.0 489 1.9
1,500 * 0.0 0.0 cytotoxic cytotoxic cytotoxic
MMS 30 91.3 93.9 83.0 90.8 3.6
60 30.9 31.8 80.1 173.9 6.9
With S9 mix H20 0 84.9 100 88.3 179 1.0
Garenoxacin 356 77.3 91.0 78.1 29.1 1.6
533 70.8 83.4 82.0 31.9 1.8
800 76.9 90.6 79.3 20.7 1.2
1,200 26.0 30.6 74.3 27.2 1.5
1,800 * 0.0 0.0 cytotoxic cytotoxic cytotoxic
DMN 100 81.8 96.4 79.6 86.9 4.8

* Precipitation.
MMS: Methyl methanesulfonate, DMN: dimethylnitrosamine.

PEOQ: Plating efficiency at the treatment with compound, RS0: relative survival, PE6: plating efficiency after expression period.

MEF: Mutation frequency.

5. 7 v M Z W % invivo AER DNA A 5k

AEAER % Table 6 127”9 2 WAL B X O° 16 FFfH
MEDWFTIIZBWTDH, 1,000 B £ 182000 mg/kg #HD
NNG %1% 5 K, BEAMNE o BB X 20% K T
Ho72Z b, GRNX ©F v MK T % invivo
AEW DNA & RGHEREIZREYE & L7z,

m. = 3
GRNX 0@tz <% BT, MKz Hv 5%

RERRE, 3B L F Vv 5 BI5 TR R
B, IZFLERT M A v o eta R B R B, v A
ZHWANERBEB LT v MIFHIIEZ W % in vivo
A DNA & kB % 920 L 72,

GRNX F3RWHRTEE 2R3 720, MR ’i’ﬂib\%@ﬂ%
R R CII AR R 2 B TS5 2 LT
Ehdol, LML, EFHENA LN VIR (0234~
120 ng/plate) Tix, S9 mix DHEIZDH b 53 GRNX
IR EREREFR L B h o T2 MOPTHEIEE 2 RS

oo
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Table 4. Result of chromosomal aberration test on garenoxacin in CHL/IU cells

Metabolic Duration of Dose Cells with chromosome aberrations (%)
. Compound
activation treatment (ug/mL) Structural aberrations Polyploid cells

Without S9 mix 6 hours H20 0 0.5 0.0
Garenoxacin 62.5 0.0 0.0
125 0.0 0.5
250 6.0 ** 0.5

500 175 ** 3.5 **
CP 12 1.0 0.0
24 hours H20 0 0.5 0.0
Garenoxacin 25 0.0 0.0
50 0.5 1.0
100 11.5 ** 1.0
200 96.5 * * 0.0
MMC 0.04 51.0 ** 0.0
48 hours H20 0 0.5 0.0
Garenoxacin 8.8 0.0 0.0
17.5 1.0 0.0
35 0.0 0.0
70 0.5 0.0
MMC 0.04 66.0 ** 1.0
With S9 mix 6 hours H20 0 0.5 0.0
Garenoxacin 87.5 1.5 0.0
175 0.0 0.0
350 5.5 %% 2.0
700 12.5 ** 3.0
CP 12 66.0 ** 0.0

MMC: Mitomycin C, CP: cyclophosphamide.

Significant difference from control: **, p < 0.01 (Fisher's exact test).

Table 5. Result of micronuccleus test on garenoxacin in mice

Dose . Frequency of MNPCE # Ratio of PCE?
Compound Number of animals
(mg/kg) (%) (%)
MC (0.5% solution) 0 6 0.22 £0.06 51.2%*6.9
Garenoxacin 62.5 6 0.25*0.12 46.6 £5.1
125 6 0.15%=0.03 46.1 4.2
250 6 0.16 =0.07 455%*5.2
500 6 0.14 £0.05 44.8 +52%
CP 50 6 773+ 1.07*%* 29.9 +6.5% #

MC: Methyl cellulose, CP: cyclophosphamide.

MNPCE: Micronucleated polychromatic erythrocytes, PCE: polychromatic erythrocytes.

2 Percentage of MNPCE per 2,000 PCE.  Percentage of PCE per 200 erythrocytes.

Significant difference from control: **, p < 0.01 (Conditional binomial test using Kastenbaum and Bowman's table).
Significant difference from control: ¥ , p < 0.05 #*# , p < 0.01 (t-test).

LA OWTIE, MW Z 5 R BTl 4 disE
PEEMAE SN W e s, IFFIESRMEZ W5
BETRRERRREET 52 EAERIN T DY,
GRNX {22\ Tld, V79 #ilg % H v TlEfn 2R Bk
MR L 720 O H, GRNX X S9 mix JEFAET B
JUOHFETOVTRIIB VT 6-TG HPUIEZRZ Bk
au=—OHBHEEZHENS Lol LA T,
GRNX 31 Z LR M0 L OB T RERERFR
WEREBWVWEEZ BN,

VZFLEIR AN (CHL/TU Mifg) % F v 2 Jefi fi S35
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Table 6. Result of in vivo unscheduled DNA synthesis test on garenoxcin in rat hepatocytes

Duration of C d Dose Number of Nuclear Cytoplasmic Net nuclear Cells in repair *
ompoun
treatment P (mg/kg) animals grains grains grains (%)
2 hours MC (0.5% solution) 0 3 6.7*+0.4 7.8%0.2 —1.1+03 04£04
Garenoxacin 1,000 3 6.5+0.7 7.9%0.9 —14%10 1.8%+0.8
2,000 3 71%0.5 8.7%1.6 —16+12 29*0.8
DMN 5 3 34.6*0.9 6.3*1.2 28.3*1.9 99.6 £0.8
16 hours MC (0.5% solution) 0 3 6.8*0.7 83*1.3 —14%+038 0.7£0.7
Garenoxacin 1,000 3 57*04 59+04 —02%*0.2 1.8*04
2,000 3 6.6+ 1.0 7.0%+1.6 —04%1.0 33%+12
2AAF 100 3 36.3*0.9 56+0.3 30.7%1.1 100.0 0.0

MC: Methyl cellulose, DMN: dimethylnitrosamine, 2AAF: 2-acethylaminofluorene.

* Percent of cells having 5 or greater net nuclear grains.
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Genotoxicity study of garenoxacin
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Y Research Laboratories, Toyama Chemical Co., Ltd., 2-4-1 Shimookui, Toyama, Japan
? Quality Assurance Center, Toyama Chemical Co., Ltd.

¥ Biosafety Research Center, Foods, Drugs and Pesticides

A bacterial reverse mutation test, a gene mutation test in mammalian cultured cells, a chromosome aber-
ration test in mammalian cultured cells, a micronucleus test in mice, and an in vivo unscheduled DNA syn-
thesis test in rat hepatocytes were conducted to investigate the genotoxicity of garenoxacin mesilate hy-
drate(GRNX).

1. In the bacterial reverse mutation test, GRNX did not show mutagenic activity against tester strains
(Salmonella typhimurium TA98, TA100, TA1535, TA1537, and Escherichia coli WP2uvrA) in the absence and
presence of metabolic activation (S9 mix).

2. In the gene mutation test with cultured mammalian cells (V79 cells), no increase in 6-thioguanine-
resistant mutant colonies was observed in the absence and presence of the S9 mix.

3. In the chromosomal aberration test with cultured mammalian cells (CHL/IU cells), increases in the
frequency of cells with chromosomal aberration were observed in the absence and presence of the S9 mix.

4. Inthe micronucleus test in mice, no increase was observed in the frequency of micronuclei.

5. In the in vivo unscheduled DNA synthesis test in rat hepatocytes, no increase of the number was ob-
served with net nuclear grain and repair cells.

These results indicated that GRNX showed mutagenic activity against cultured mammalian cells based on
its topoisomerase inhibitory activity, but not in the mice micronucleus test or other in vitro and in vivo stud-
ies. The GRNX is thus not considered to show the mutagenic activity in vivo.



