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Garenoxacin mesilate hydrate (GRNX &3, Fig.1) (&
B TR S TR X N 72 H# 7% des-fluoro (6) -
quinolone AIH I TH %, GRNX i, ko7 vtuFx /o
VRPIHBICWAE SNTW 607 v HREHRIES R L, BE
FHEIR G o 7B AL FMELZ A L T b, 72, GRNX
377 AR B L O T AR L Ol LGS
IPREVHR AR P VERTIEDPHSHIZShTw
%"?,  GRNX O ZHEIWIC BT 2 RPIEYRE DRI 12D T,
T TR CHE SN TW 575, 4, GRNX OS5 HiEY I
B A RNEEL L) FEHICHRE L7220 THET 5,
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UEIMEETE () TERIN 202 Lz, &
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PECB§ % 53 Cld, Wistar/ST & % 8~9 i ¢
L7zo E7-HEMAAEICET 2 MET B L OMEEICET 5
Keadcix, Cri:CD (SD) %% 6 B CTHH L7z, Mok
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Fig. 1. Chemical structure of garenoxacin mesilate hydrate and its internal standard. Left: ['*C]GRNX

(*: labeled position), Right: Internal standard.
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RPEFEICL 2 ERTRMEZ, 1 XBLTFVoOmEY
L H12003 ug/mL TH o7z,
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B TINVFFTFT A — (306 F, Packard) % TR
Bel, 4K L7z "CO, 2 i #l (Carbo-Sorb E, PerkinEl-
mer) (ZHEL, Wifky v F L —%— (Permafluor E°,
PerkinElmer) # Ml 2 THIE L 720 72721, IBHICDOWT
&, MER LA L AL ®%, Wik v F L — 5 —
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Fig. 2. Plasma concentration-time profiles of radioactivity af-
ter a single intravenous ( @ ) and oral (O ) administration
of [C]GRNX at a dose of 5 mg/kg in male rats.

Each point represents the mean = SD for three rats. In oral
administration, rats were fasted before administration.
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(p<0.05) & L7z,
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O ONTMHFEDONA FTXALFTEY T 14 —13709%
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ug/mL BEU208+070h TH -7z

MHED S v +, £ 2B X O VIZ GRNX % H[aHREIH%
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Fig. 3. Gender difference of plasma concentration-time profiles of GRNX after a single oral administration in rats, dogs, and
monkeys. Plasma concentration-time profiles in male ( @ ) and female ( O ) are shown. Each point represents the
mean=SD for three animals. Dose in rats, dogs, and monkeys were 25, 8, and 25 mg/kg.

Table 1. Pharmacokinetic parameters of GRNX after a single oral administration in laboratory animals
Dose Pharmacokinetic parameters
Species (n)
(mg/kg) Tmax (h) Cumax (4 g/mlL) Tis2 (h) AUCo (g h/mL) CL/F (L/h/kg)
2 0.5 0.191 2.33 0.647 3.09
5 0.5 0.679 1.74 2.02 2.47
Rat (3)
10 0.5 1.68 2.19 3.50 2.86
25 1 2.93 2.12 11.7 2.14
8 3.67+£2.52 2.90 = 0.55 5.26*0.12 37.0%55 0.219 £0.034
Dog (3) 25 3.33*1.16 7.94%+3.12 7.81 %285 " 124£31 0.209 £0.051 "
75 7.33%+1.16 29.2%55 6.76 £0.55 ™ 448 +73 0.170 £0.028 "
Monk 25 4.00 +0.00 112+1.2 4.14%+0.28 80.8+3.3 0.310+0.013
onke
4 50 4.00 £0.00 222+*24 441*0.33 " 197 £51 0.265 *+0.063 "
(3 or 7 for 100 mg/kg) " )
100 4.57*151 34.1+123 529+ 1.12 355+ 148 0.381+0.314 "

Each value represents the mean = SD. Pharmacokinetic parameters in rats were calculated from mean plasma concentration. ™: not sig-
nificant (vs 8 mg/kg for dogs and 25 mg/kg for monkeys), * : p < 0.05 (vs 8 mg/kg for dogs and 25 mg/kg for monkeys, Tukey test).

#133% Tholzo—T, 4 2B L VOISR,
MEHECIRIZMBETH D, HAEIETRDSENL D> T2,

2. JHEARAEE

GRNX # Mtk T » ., MEVEA X B X OMEVES VIC &
e b THERE G L 72 o MR EEHER 2 5 5l
L7238 BIRE /S5 X — & % Table 1 12”7, &BWHEIC
BT, GRNX @ Coo B & U AUC,- 13, F G- R DB
EIZHBI LTI 720 AR Fo4es 7Y 75 A(CL/
F)ix, 7v b, 4 XBLXUOHLTEREN 214~3.09,
0.170~0.219 X 17 0.265~0.381 L/h/kg & &% 5 & T
FIREDETH o720 TiplE, I b, 41 XBILIPYIVTE
NZN 1.74~233, 526~781 BL U 414~529h TH -
72o

3. MRRBAT

HETOMEMES » M2 [MC] GRNX 5 mg/kg % H|nl#%
15 L 722 OMIBEINIEE % Table 2 1283 HUTAEIE
FHHRB X OB E L S BAT L, #6514 15 77 OB R

X, B M IR SEB L OB T, mAEhg
D 36~16Th o720 BN, ZHTIR, BIE, &1
R, W, B, OB L BT 1L.0~19 R TH o 72,
KB L OFHOBiERER, MoMifks L O0%HE &
DAL, IR D 002~0.04 5 TH o 720 514 24
Wi F COFMRRE L OREPIREERIE, KEMRB &
DCREMEO—ME &, IMAERRE & FATICHER L2

4. MIEEER AR

H#HEIWIZ BT B GRNX O in vitro MG E RS %
Table 312" T o ¥ A, v b, £ XIBIOYNIZBIT
AIMHE AR AT GRNX BEIKGFET—ETH D,
X7 AT667~719%, T v F T86.5~89.0%, 1 X T
64.5~676% B LIV NVT712~745% ThH-o72o F72,
t MIBIT B invitro MG & H A3 1L 783~84.0% T
Holzs

5. JRH - FhgEt R

HEMES » MBI OY I [MC] GRNX 5 mg/kg % Hiln|
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Table 2. Tissue concentrations of radioactivity after a single oral administration of ['*C]GRNX at a dose

of 5 mg/kg in male rats

Concentration (# g eq./mL or g)
Tissue
15 min 2h 6 h 24 h 72 h
Plasma 2.47+0.52 0.98 +0.46 0.29+0.08 0.01+0.01 0.00%0.00
Blood 1.85+0.37 0.78 £0.37 0.22+0.06 0.01+0.01 0.00 % 0.00
Cerebrum 0.06 =0.01 0.04 £0.02 0.01+0.00 0.00 £ 0.00 0.00 £+ 0.00
Eye ball 0.23+0.04 0.21£0.09 0.06 £0.01 0.01+0.00 0.00 £0.00
Harderian gland 1.58 £0.41 1.64+0.71 0.47+0.07 0.06 +0.02 0.01%£0.00
Thyroid 2.32+0.67 0.95+0.52 0.40%0.09 0.12+0.06 0.06 +0.03
Sublingual gland 3.42+0.67 2.23+£0.90 0.63+0.13 0.02+0.01 0.01+0.01
Submaxillary gland 3.81+0.90 1.91 +1.00 0.52+0.10 0.02 +0.02 0.02%0.01
Lymph node 1.36 £0.32 1.16 £0.51 0.33+0.08 0.02+0.01 0.01%£0.00
Thymus 0.88 +0.23 1.02+0.43 0.25+0.04 0.01+0.01 0.00 £ 0.00
Lung 2.80 %+ 0.60 1.67%+0.80 0.60 +0.19 0.08 =0.04 0.05+0.00
Heart 2.68 +0.66 1.29+0.61 0.35%+0.10 0.01+0.01 0.00%0.00
Pancreas 4.60+0.51 2.30 +£1.20 0.63+0.09 0.02 +0.02 0.01£0.00
Spleen 2.89+0.54 1.51+0.64 0.45*0.05 0.04 £+ 0.02 0.02 £ 0.00
Adrenal 3.68 +0.94 1.59 £ 0.68 0.47+0.14 0.03 +0.02 0.01%0.00
Kidney 8.83+0.95 3.68+1.79 1.18+£0.20 0.11+0.06 0.04%0.01
Liver 19.0+3.89 6.23 £2.33 2.67*0.57 0.17+0.12 0.05+0.01
Esophagus 9.10 +7.05 0.98 = 0.46 0.45+0.21 0.03+0.03 0.01%0.00
Stomach 39.3+4.40 521+3.11 1.48+0.78 0.09 +0.09 0.02%0.00
Small intestine 27.2+16.8 3.42+4.05 0.53+0.27 0.10+0.15 0.01%£0.00
Rectum 1.94+1.02 1.38+1.02 5.54 £3.08 0.56 = 0.55 0.02£0.01
Testis 0.12+0.02 0.72%0.28 0.63 +0.04 0.08 +0.04 0.00%0.00
Epididymis 0.42+0.11 0.91+0.41 0.29+0.03 0.02+0.01 0.01%£0.00
Seminal vesicle 0.69+0.16 0.79+£0.34 0.34+0.21 0.01+0.01 0.01+0.00
Prostate gland 1.22+0.35 1.45+0.56 1.05+0.29 0.02+0.01 0.01%0.00
Bladder 0.83+0.32 546 +5.47 1.14+0.85 0.06 +0.05 0.02%0.00
Skin 0.74+0.31 0.68 £0.25 0.22 *£0.05 0.03+0.01 0.02 £+ 0.00
Muscle 1.10+0.40 1.08+0.49 0.25+0.03 0.01+0.01 0.00 £0.00
Fat 0.21+0.06 0.12+0.06 0.05+0.01 0.00+0.00 0.00%0.00
Aorta 0.71+0.30 0.55+0.37 0.21 +£0.04 0.18 £0.09 0.13%0.02
Spinal cord 0.09 +0.02 0.07 £0.04 0.02£0.01 0.00 £ 0.00 0.00 £+ 0.00
Bone 0.83+0.16 0.52%0.23 0.18+0.03 0.03+0.01 0.02%0.00
Bone marrow 2.53+0.52 1.42+0.78 0.38+0.09 0.01+0.01 0.00%0.00
Cartilage 0.85+0.10 0.82+0.37 0.37+0.07 0.09 +0.03 0.03 £0.00
Achilles tendon 0.27 +0.08 0.61+0.33 0.28 £0.05 0.01+0.01 0.01+0.00

Each value represents the mean + SD for three rats. Rats were fasted before administration.

RBOEG L7720, R, #B LU Table
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SRR 389 B X U760.7% HHEM S 1, BFEHEIRLESRIX
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GRNX # MitES v b B X OHEMEA X 2K M- T
HERIRIN (5 v M) FEERORYS (1 X) L
BoO¥ 5% 24 KH £ TORBP PRI %2 Table 5 IR,
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Holze —H, A XIIBITHEFBPEERIIE, 961~106%

ET v PERREBEL TED o 7278, £85-8 TIXITIZEER
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L7 B L R o BR AT se PRk % Fig. 4
RS, P54 48 BE M & T2y B X ORI, HEME
T65.7 BLU16.7%, MiPET 725 B L U 135% Dftdthe
HEE s, BRI SN o T R
5% 48 1] £ T ORI nePEM 3 L HENE T 824 %, MEME
T8.0% THH, WHETIZIZFERTD - 72

7. NalgE

RN (R 13 HH) B X ORI (iR 19
HH)oMES » bz, [MCIGRNX 5 mg/kg % HilnlFE ]
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BB X OHIRETENEN 028 8L 1M 024 ugeq./
mL TH Y, FIFFAETH 720 72, ZOBEDJRF K
BIREIREE X, PERRIN B X ORI TF 2 0.08
pgeq. /mL TdH 0, BETEEII I % il LB IC BT L
726

8. FItH#RAT

Stk 14 HoBFA R oMY S v iz [MC] GRNX 5
mg/kg & BRI L2 o4 s X Ofli ik
R % Fig. 5 IR 3. #8554, GRNX ZFLHIc#AT
L, A8 L M RO s EE 3P 5% 05 h T, £h
ZF1069 B L0032 ugeq/mL ThH o7z 57 6 Kt

Table 3. In vitro serum protein binding of GRNX in laboratory
animals and humans

. GRNX Concentration in serum | Protein binding
Species
(4 g/mL) (%)

0.5 71.9%0.9
2 71.4%+0.3

Mouse
10 70.1+0.4
100 66.7+2.1
0.5 88.6+0.5
2 89.0+0.4

Rat

10 88.0+0.4
100 86.5+0.1
0.5 66.0£2.6
D 2 66.7+2.4
8 10 64.5%25
100 67.6 2.7
0.5 745% 1.2
2 729* 1.6

Monkey
10 71.6+0.5
100 712%2.4
0.5 84.0+0.3
2 82.7+0.9

Human
10 83.9+0.5
100 783%0.9

Each value represents the mean = SD (n = 3). Strains and gender:
mouse (ICR, male), rat (Crlj: CD (SD), male), dog (beagle, male),
and monkey (cynomolgus, male).
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GRNX # EflRINHE5- B X ORI 5 L 2B o 4 iz
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728, ARBGE TR S 7z A RO R O KER /TR
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716% BLOT57% Th o722 Eh 57, BRI &R
% GRNX IZRF2RNMEZRT EEZ BNz,

9 b, AXBLETFNIIBITBBORSZOIMEEH
GRNX @ Coux B L AUC,-1F, SEWHEE b ITH G5
DML THIML, CL/F 335212k % < K8
WHTIZIF—ETHoz(Tablel) s TOFERENS, Th
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DOHPHTHIENEZ RT Z LAVRB SNz, T2, Ak
T T v MBI B GRNX O R PR A3 3% 52 0 1Y
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Table 4. Cumulative recovery of radioactivity in urine, feces, and expired air after a single oral administration of
[C]GRNX at a dose of 5 mg/kg in male rats and monkeys

Cumulative recovery (% of dose)
Species Time (h)
Urine Feces Expired air Total

0-6 9.58 £ 1.66 Not tested. Not tested. Not applicable.
0—24 12.8+22 83.7%1.1 0.00 £0.00 96.5*+1.9

Rats 0—48 129+23 84.6*1.3 0.00 £ 0.00 97.5*£2.7
0—-72 13.0*2.4 84.7*14 0.00 = 0.00 97.7%29
0—-96 13.0*+2.4 848+*14 0.01 +0.00 97.8+2.9
0-24 35.9%10.7 30.3*+15.6 Not applicable.
0-48 37.9£9.5 57.7£8.0 Not applicable.

Monkeys Not tested. .

0-96 38.5*9.3 60.2 9.0 Not applicable.
0—168 389+9.2 60.7£9.2 99.6 +0.3

Residual radioactivity in the rat carcass at 96 h was 0.35 % 0.05% of the dose. Each value represents the mean + SD

of three rats. Rats were fasted before administration.
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BRI E> TIERTFLTWAZ EA25Y, b MIBW
THIRMEDWAHG L TVWB I EDREZ SN,

7 v e WA TIE, KB X OVH R
CO#MBEE R, BHREB X OREICE S BIT L2 (Ta-
ble2)oF v biZBIT S GRNX D AROBIEE LT,
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Table 5. Dose dependence of urinary recovery of GRNX after a
single intravenous (rats) or oral (dogs) administration
in male rats and male dogs

. Dose Urinary recovery
Species Route n
(mg/kg) (%)

2 4 21.0+5.79

5 6 16.4*6.11

Rat iv 10 4 14.5+4.35
30 4 13.3+1.25

60 5 10.4+1.83

8 3 10.6 £1.33

Dog po 25 5 9.61+2.97
75 5 9.66 *3.86

Each value represents the mean=*SD. Urinary recovery from
time zero to 24 h was shown.
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7 v b @ GRNX ORI, MM BTl & T
L TR (D AUC)- D% 33%), MHEAEDTRD b7z

Biley 451,
Male: 65.7 £11.3%
Female: 72.5 +9.5%

Urine 45,
Male: 16.7 £ 8.7%

Female: 13.5* 10.1% I
1

24 30 36 42 48

Time (h)

Fig. 4. Biliary (O and @) and urinary ( 2 and A ) excretion of radioactivity after a

single oral administration of ['*C]JGRNX at a dose of 25 mg/kg in male and female

rats.

Closed and open symbols are results from male and female rats. Each point repre-

sents the mean = SD for three rats. Rats were fasted before administration.
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Table 6. Tissue concentration of radioactivity after a single oral administration of ["'C]GRNX at a dose of 5 mg/kg in pregnant rats

Concentration ( « g eq./mL or g)
Tissue Gestation 13 days Gestation 19 days
0.5 h 6h 24 h 0.5 h 6 h 24 h
Plamsa 0.28 £0.08 0.02+0.01 Not detected. 0.24 %+ 0.05 0.04%+0.01 0.00 %= 0.00
Blood 0.22%0.07 0.02%0.01 Not detected. 0.20 £0.03 0.04£0.01 0.00 £ 0.00
Kidney 0.99 =0.38 0.10 = 0.06 0.00 = 0.00 1.13+0.22 0.20 =0.06 0.01 £0.00
Liver 2.35£0.71 0.29+0.19 0.01£0.00 2.48 £0.38 0.67 £0.25 0.01£0.01
Heart 0.40%=0.13 0.03 +=0.02 0.00 =0.00 0.40 = 0.08 0.07 =0.02 0.00 %= 0.00
Lung 0.45*0.15 0.04 %= 0.02 0.01*0.00 0.42£0.09 0.10=0.03 0.01 £0.00
Maternal Cerebrum 0.01 £0.00 0.00 £0.00 Not detected. 0.01 =0.00 0.00 £0.00 Not detected.
Muscle 0.21 +0.05 0.02+0.01 Not detected. 0.18 = 0.05 0.05%+0.01 0.00 %= 0.00
Mammary gland 0.19*0.10 0.02%0.01 0.00 =0.00 0.31+0.05 0.06 =0.03 0.01£0.00
Ovary 0.24*0.10 0.03%0.01 Not detected. 0.37£0.26 0.06 =0.01 0.01 £0.00
Uterus 0.26 =0.08 0.03+0.01 0.00 = 0.00 0.22%0.10 0.04%0.01 0.01 £0.00
Placenta 0.26 =0.08 0.04%0.01 0.00 =0.00 0.21£0.05 0.06 =0.02 0.01£0.01
Amnion 0.36 =0.11 0.05*0.01 0.00 = 0.00 0.48 £0.09 0.28 =£0.09 0.03 £0.02
Amniotic fluid 0.03£0.01 0.00 = 0.00 Not detected. 0.01 £0.00 0.01£0.00 0.00 £0.00
Fetus 0.08 =0.03 0.01%0.00 Not detected. 0.08 £0.01 0.02 £0.01 0.00 £0.00
Blood 0.05+0.01 0.01+0.00 0.00 %= 0.00
Kidney 0.09 £0.01 0.02*0.01 0.00 £ 0.00
Liver 0.17 £0.04 0.06 =0.02 0.00 £ 0.00
Fetal Heart 0.08 =0.02 0.02£0.01 Not detected.
Not tested.
Lung 0.08 =0.01 0.02%=0.01 0.00 %= 0.00
Brain 0.04 £0.01 0.01=0.00 Not detected.
Muscle 0.07 £0.01 0.02£0.01 0.00 £0.00
Gastrointesitinal tract 0.11%0.03 0.06 =0.01 0.03 =0.02

Each value represents the mean * SD of three rats.
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Fig. 5. Radioactivity concentrations in milk ( O ) and plasma

( @) after a single oral administration of [*C] GRNX at a
dose of 5 mg/kg in lactating rats.
Each point represents the mean = SD of four or five rats.
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Research Laboratories, Toyama Chemical Co., Ltd., 2-4-1, Shimookui, Toyama, Japan

The pharmacokinetics of a novel des-fluoro(6)-quinolone antibacterial agent, garenoxacin mesilate hydrate
(GRNX), was investigated using several laboratory animal species. GRNX was rapidly absorbed and widely
distributed into most tissues/organs except the cerebrum and spinal cord. Radioactivity was completely ex-
creted from the body after the administration of [*C] GRNX in rats and monkeys, suggesting low persistence
of GRNX. The linearity of systemic exposure on laboratory animal species was suggested among the dose
range tested in this study (rats: 2 to 25 mg/kg, dogs: 8 to 75 mg/kg, and monkeys: 25 to 100 mg/kg). The in vi-
tro serum protein binding of GRNX was consistent in GRNX concentrations tested on mice, rats, dogs, mon-
keys, and humans (mice: 66.7 to 71.9%, rats: 86.5 to 89.0%, dogs: 64.5 to 67.6%, monkeys: 71.2 to 74.5%, and hu-
mans: 78.3 to 84.0%). The urinary recovery of GRNX in rats decreased with increasing dose. However, that in
dogs was consistent at each dose; species difference was observed in the urinary excretion of GRNX. Sys-
temic exposure of GRNX in female rats was lower than that in male rats (about 33% of AUC,-- in male), the
gender difference was observed. No gender difference was observed in biliary and urinary excretion of ra-
dioactivity. One of the reasons for the gender difference in systemic exposure of GRNX is GRNX metabolism.



