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Tosufloxacin tosilate hydrate (TFLX) OS5 EIc BT 2 B2 RET 5720, T v FoHEZ &5
27y FBLOA 20 ERORGHERBEEB L. £/, F /0 REDOIFFAZ T MEL
THLN S AN, QT ERIEH B X I~ D2 % Bt L7,

7 BT v s OHRERERG- RO R, 1L 6000 mmg/'kg 2 LR ETHo707 HEGT v + D
1 7 H BRI 5308 T, 3,000 mg/kg THE 1 BIAFETE L, AN — M oK TR In#nH 25 &
5N 721,000 mg/kg UL ECTERME ITHESD A SN0, AT v P TOLRDOLNLBREDENTH -
726 300 mg/kg TIX LREOEILIEA SN 5720 3HEA XD 1 4 HBREROHRS-# T, 300
mg/kg ML FCHEAEKTE X OEEMIEI A S I7h, FEDZELIE norfloxacin (NFLX) =
ciprofloxacin hydrochloride hydrate (CPFX) TH & 57z, 150 mg/kg TIIEE X0 5 72

37 R4 2 0 2 J BRI G- B A BT, 50 mg/kg UL b CIR BB BUN 2 KR OF S ADSA
57zA%, NFLX % CPFX IZHREGWEILTH - 720

QT LEREMEH OME Tld, hERG Bt O EIH (% 5%, hERG EA HEK 293 #iffz) 4% 10 umol/L
PLETAHRLNIZA, 4 2O T L A M) = ERTIE 100 mg/kg F TOREIRG- CTHE, A% L OWE
ML e Ao 726

2010

MBS LA ¥ 2 YA DFEEE A X THat L7275 600 mg/kg  TOREOHRG THBILho

725

U bo k912, REDBHIFNMIL NFLX 3 X 0 CPFX & ) §5 <, MIZH#EBIY TRA 0#MESB L O
MEINLHME D o7z, £/, QT Mk, ML LA P 2 Y WIS O B3 hh o7
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Tosufloxacin tosilate hydrate (TFLX, Fig.1) &, 75 4
MR, 77 ABBRZONCY 93 YV TI2E TRAMEA W
PRANRY P EE LI, MWHREEREZE TS+ /7 05k
WTHHY, INFET, F 0y REINRICBT 2EED
L OREWN TR INTE ST, FFICHEHEIEE
N5 Z s, ENTENFLX 2B ENE~OMH S &
o Tz =%, AROMi%E LT HRIZB T, HAE,
penicillin-intermediate 3 X O penicillin-resistant Streptococ-
cus pneumoniae (PISP 3 £ 0¥ PRSP)*”, B-lactamase-negative
ampicillin-resistant Haemophilus influenzae (BLNAR)®”, B-
lactamase B4 Moraxella (Branhamella) catarrhalis® 72 & D3
MR ASEEE 2o TB Y, EFEILH»HIEI N ORI
WRDH % % /0 Y FIEO/NINENELEN TV S,

Sl RIEZ/NEHIEE LTHIET 212H72 0, BIHETWIC
35 HEE T A HWT, BT v (7 HER) 2B 3

WK B GBI R S N T v b (7T HIE) BLUY)
EA X (3MEE) 2B D 1A A BRI S-#kRx 52
L7z F7, F/ursREOr A7 ML THIBN
TWAEH® S B, DEBWIC BT 5 EEEE " 3 7 Ao
WA 2T BT 5 2 AMKERORS MEisERB), QT
HERAEH™ Y (B4 X OO0 R B & OThERG B~ 5
W) B X OO (4 X OIMHES & A ¥ 2 ¥ 45l
ANOFE) 1ZOVWTHHE L7,

7B, H5EI1ETXT tosufloxacin tosilate hydrate & CTatl
E A BYA

L ¥ & HE

1. HEWE

WFNORBRIZ BT b & b Tk st Tl
L7z TFLX (@ > b : TCP3 3 X U HI287) % Hwv7z,

CE LR LT R 2-4-1
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Fig. 1. Chemical structure of tosufloxacin tosilate hydrate.

2. BRI

D ¥ 5 v b (7 Bis) 2B 5 ¥R 53R
5

THEOHME T v F(SD R, HRF v — IR - YIN—)
12 TFLX # 0 (FHEEE), 3,000 B & 86,000 mg/'kg D
HCHRRE LG U7 (R HEMERES 5 610 X7z, MR
XM HENEDOENEZRETT 2720, 6H#T v PIZH
FIRRICEG Lo B H—BIRBOBIZ S X OCRENE %
TV, 358 14 HIZY 2 F VT — 7 VB T CRUM 258
JEE etk KAE, Miks X OBERE 05, &, K
B L OB ZARMICBIZ L7,

2) WES v T HE) ICBTD 1A H BRI
R

THEOHMAEZ v M (SD R, HRAF v — IR - YIN—)
2 TFLX % 0 CRFHERE), 300, 1,000 3 X 0¥ 3,000 mg/kg
OHET 1 A JHBAERE RS L7 (K REERE 10 61)
F 7z, xHEHEB L0V 3000 mg/kg BEICIE 1 7 Ao RIE
PERBREE (R REMERES 5 Bl) Zixl), DT oBgs Lo
W4T o 720

(1) —MIRRES & ORI &

—CRTEBIS 2 i 0, AR E & 50T R idE 2 ],
Il A0 Y P 1 R4 T 5 72,

(2) Wi

5 4B B LM 4 BB, R, pH, 7 F R,
Uk L CUNEY, muEy —Fy B,
e, ik, FhUvA (Na), #UY A (K), 3%
(C) ZWE L7

(3) M £ R

RIS, eI A RE (ADVIA 120, ¥ — X
YANVATT c FATT AT 47 A) A&, Rl
¥ (RBC), HILERE (WBC), ~~ 271 v b (Hb),
ANEZOE VREE (Hb), “FIRIMERAER MCV), Py
MRIMERANE 70 € i (MCH), “FRRIMERANE 71 E >~
#EE (MCHC), i/ (Plt), FIMERE 755, MR
HE (Ret) ZWE L7z

(4) M AL R A

AR, BB HEE (HAZ 7070 2, HSZRYER)
&Y, TARTIF VBT IV P I VAT T —E
(AST), 79=¥73/ 7 A7x5—¥(ALT), 7

WHY)ERAT 75— (ALP), Z VL7 F ¥+ —E8
(CK), FLEEBiK#EE##% (LDH), MU 27Uk F(TG),
V) UBEE (PL), #3221 2712 —)(Cho), &I (TP),
TVZTIY (Alb), TVTIV/ a7y ik (A/G),
R#EE# (BUN), 7L 7F=v (Cr), Ik, #HLIIV
¥ (T-Bi), ##vY >~ (IP), AV 24 (Ca), Na,
K, Cl ZHIE L7, 72, MiEx VT —AT 27— MK
THESIKE L, |EASEL2E L7,

(5) HRFLEEM R

BE5 4 BB I ORE4HBILC,
Bl 21T o720

(6) #rr, FHEE=HED L ORHEMEFENHRE

BHBIEETRE L O HERRE TR, S50
I—FOVREE T CEIM 2 M50 S &, K288, Mk
BIOWBEEE U8, K, Bk L OBEE) ARG
B L7o, M, FHEEfR, MERNE, MR, GO, B, R,
e, W, RIE, B, WM, REEL KEEE mias,
FE RAK, JREBIOTFEZHNL, EEllEB L UE
BAEOEN 772, 3512, 55, B, & &
E, H, /ME Kb, TEHRBLOIEREY o385, IR
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B, WERE, BZRE, KEDIR, PUBCBHESZBRECL 720 i HRRE
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PRAGRE G- U7z (K REMERES 3 B1) o X HRE s X T 600
mg/kg BEVIE 1 7 J 1 o0 [l 450 P SRR E (5 T M A 45 1
Bl) % 3t 720 F 72, FLBCRR & L C, norfloxacin (NFLX,
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BH WM B X RS A, REREZE 2 b, E
e &2 HAT - 72,

(3) HRFMEEMyMAE

W5 3HAEBIURE3IMABIC, WEHOE, &
HekB L CIREOBIZE 2 b IR EM M HE (ERG-
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Fig. 2. Changes in mean body weight in juvenile rats administered TFLX orally for 1
month.
*: The difference from controls is significant at p < 0.05 in the 3,000 mg/kg group.
Table 1. Histopathology in juvenile rats administered TFLX orally for 1 month
Organ/Tissue Dose (mg/kg) Control 300 1,000 3,000
and Findings Number of animals M 8F ™ 5F 10M 10F 10M 10F
Kidney
Crystal, renal tubular lumen 0 0 0 0 3[+] 2], 1[+] 5[] 1[+] 4[] 4[+
Dilatation, renal tubule 0 0 0 0 2] 2[+] 5[], 1[+] 4[], 2[+]
Foreign body reaction 0 0 0 0 0 0 2[£] 4] £]
Number of animals with findings and degree in [ ] (£, very slight; +, slight).
M: male.
F: female.

There were no histopathological findings related to test article administration in other organs/tissues, including the brain, pituitary, salivary
gland, thymus, heart, lung, liver, spleen, adrenal, cecum, thyroid, testis, seminal vesicle, prostate, epididymis, ovary, uterus, trachea, pancreas,
tongue, esophagus, stomach, small intestine, large intestine, submandibular lymph node, mesenteric lymph node, eye, Harderian gland, skele-
tal muscle, spinal cord, bone, bone marrow, vagina, mammary gland, urinary bladder, skin, and aorta.

There were no histopathological findings related to test article administration at the end of recovery in the 3,000 mg/kg group.

T%) 2HVWCLERZNE L,
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5 4 HAB XN 4BEC, @, pH, 7 K75
bk, I, CYVE Y, wavey =4y EH
ZRRAE L 720

(6) ML R AT

B 5MERT, #5 4 MEBIOME4BEEE, BAM
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B aE, kG54 HEBLURE4EBIC, BB

HrakiE (JCA-BM8, HAE )2 & ), AST, ALT, ALP,
CK, LDH, TG, Cho, TP, Alb, BUN, Cr, Ik T-
Bil, IP, Ca, Na, K, ClZMEL 7.

(8) #IMR, HEERME S X O PRI M A

e G-I T IR 3 & OF IR BT T IRl e HLLS &
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KAE, MikB L OMEMEE O, &, PR K BB
L ORI *WIRMICBIZE Lo, BN, TIEEE, BT
W, R, GO, M, DR REEE &), MR, BN,
J, R, HUIRMR, KRG, WIOZBR, RSEE MK DPMB
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Tolze SHICKE, &, BHE 8, My Kb T#H
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Fig. 3. Body weight in juvenile dogs administered TFLX, NFLX, and CPFX for 1

month.

Individual (O ) and group mean ( 4 ) body weights on the end of administra-

tion (Day 27) are indicated.
Error bars are standard deviation.

Bk, DUl BEET 2 BRI 720 &FOKEE B L OHRRIZD
W, REMBRANRE LT 72

(9) MiLA5E Hp S Pt B 0 5

AP S A E R tosufloxacin 2R 2 #ERERY 12 %2
L, Cosa BELUAUCZHEH L7

4) WFEEA X (3 ) ICBIF A 2 EE RO S
38 3 ke BB

3 HEOGHE Y — 7 VR (HFK%5E) |2 TFLX % 0
(RHIEH#E), 50 B X 8500 mg/kg & & T 2 B M RAERE
E3e5- U7z (B4R, HE2 /203360, M1 A2
B) o P 5 W TSR Y RV E & — VEREE T TR
LRSS, WEEE 08, 1, T8, B BBIOR
M) ZRIRMICBIET L e DI, Ko LT
PEvs, X HERES X UF 500 mg/kg O RBEE LA B X O
PLEG I DV TR BRI AR 2 1T o 720 £ 72, WIEld
X Ot 5 H A& A tosufloxacin 7 B % REHF A9 123
EL, Con BLITAUCLZEM L7
5 HEEA XITBFAIME, S X OLERA~D

I3

10 7 Aotk — 27 vk 46 (HARRBETE) 7
L A MY —H3%/E% (Data Sciences International) % 3
L, 7F72138 HHOEGMET, 24 76U
TFLX ® 30 B £ O° 100 mg/kg % NE 12 HRFETTH% 5 L
7oo HEET, 7— & WAHHENT > X 7 & (Dataquest AR.T.
Analog, Data Sciences International3 & 'NOTOCORD-
hem, Notocode systems) (2 & 0 IIE, RS X 0N

B/
):Z

FEM(RR, PR, QRS BL U° QT [Hkd) #7tsk L 720 72,
Fridericia® 12 X 2 #IERICL ) QTe 25 L7z,

6) hERG B~ DE

hERG & A HEK 293 #lllg (Cytomyx) 1, Bk (0.25
vol% DMSO), TFLX (&R TH % 20 pmol/L % #ix
HEEI LT, 338 X U1 umol/L, moxifloxacin
(MFLX, 7~uy 27 2§ ) &ML L3I Th) &
100, 30 3 £ U° 10 umol/L DT 10 4 H#EH L, &—
Ve s 5 v 7l (BREFER - 80 mV, B, v A +20
mV T 15[, Fom s 2 -50mV <158, 15
FHIC 1 M oRER OV ) 12X ) hERG it 2 % L7z
(BBES ML) . 73, MIHEICIZANE G (mmol/L) :
NaCl, 137 ; KCl, 4 ; HEPES, 10 ; CaCl, 1.8 :; MgCl,,
1: glucose, 10 ; pH 7.33~7.37) = #EFt L, MO X
222~249C \THEFF L 720 F 72, F 7 R BEBITILPLMHE
23~61MQ T, HHENHE G (mmol/L) : KCI, 130 ;
MgCL, 1; EGTA, 5; HEPES, 10 :; MgATP, 5; pH
720) ZRELZDLDOEH W,

7) A XOIMBEB LA ¥ A ¥ 5mADHHE

8~9 H HMs D MEYE Y — 77 v K 8 Bl (H AR T.3) 12,
7 HW o5 Mk <, 28257+, TFLX ® 100 B X O°
600 mg/kg 7 5 V2 tolbutamide (7 % < 4 Fig, B4k
ZT1.3) @ 1,000 mg/body % NHICHFIREI %G Lz, #
NENOPHH% 12 K <, M (NFVFF—+F - G-
6-PDH i, HEVHHEE HZ. 7070 ) BILUA Y RAY
ViR (BIA YV KA v F, BREET Y M YR
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Table 2. Histopathology in juvenile dogs administered TFLX orally for 1 month

Organ/Tissue Test substance | TFLX NFLX CPFX
o Contro
and Findings Dose (mg/kg) 150 300 600 51 102 59 119
Number of animals 3M 3F 3M 3F 3M 3F 3M 3F 3M 3M 3M 3M

Bone marrow, sternal

Decrease, hematopoietic cell 0 0 0 0 0 1[£] 1[£]  1[=%] 0 2[x,+ +] 1[£] 1[+]
Bone marrow, femoral

Decrease, hematopoietic cell 0 0 0 0 0 1[£] 1] 1[=%] 0 2[+,+ +] 1[*] 1[*]
Spleen

Decrease, lymphocyte, white pulp 0 0 0 0 0 0 0 1[£] 0 20, +] 0 1[£]
Thymus

Decrease, lymphocyte 0 0 0 0 0 0 0 1[£] 0 1[£] 1[+] 1[+]
Liver

Atrophy/decreased glycogen 0 0 0 0 0 2] 1] 1[%] 0 2[£] 0 1[£]

area, hepatocyte

Bone, sternum
Retarded ossification, 0 0 0 0 0 0
trabecula, spongy bone

o
o
o
o
o
—

H+

Bone, femur
Retarded ossification, 0 0 0 0 0 1[£] 1[£]  1[=%] 0 2[ %] 1[£] 1[£]
trabecula, spongy bone

Number of animals with findings and degree in [ | (%, very slight; +, slight; + +, moderate).

M: male.

F: female.

There were no changes related to test article administration in any groups in other organs/tissues, including the brain, pituitary, submandibu-
lar gland, heart, lung, gall bladder, pancreas, kidney, adrenal, thyroid, testis, prostate, epididymis, ovary, uterus, trachea, tongue, stomach,
small intestine, large intestine, submandibular lymph node, mesenteric lymph node, eye, lacrimal gland, skeletal muscle, spinal cord, sciatic
nerve, vagina, mammary gland, urinary bladder, skin, aorta, and articular cartilage of shoulder, elbow, carpal, hip, knee, and tarsal joint.

There were no histopathological findings related to test article administration at the end of recovery in the 600 mg/kg group.

YHEF b, HARERHAIIGERT) & BRI E L 7z

3. AEETLE

FRBFL VR ONTERMET— 51220, £HMI
B2 Bartlett MUE DO, F550 #5413 Dunnet #E
%, BESFHOYE L Steel Mg %172 720 %3, hERG
BIAE DL TR LI 12 Bartlett MUED#E, H0E0Y
& 1% Williams O 2 %, A 555 D ¥ & 1% Shirley-
Williams OMSE 21T o 72o “EEMOLEICIE, wFho
AERTH FREDRE, FH58HOEET Student O t RE
%, NESHOYAE1E Aspin-Welch DRREZ 1T 5720 »
FTHOBREIZBWTOHEAKEZS% & L

I & S

1. S v b (7 Hiw) (2B 5§ 8% 5308

7 HEES v Mi2ix, BHE® 6,000mg/kg THIELTH
E7% <, —MIREE, fRE, M RIRBISHICREIIAS
Nhahoi, $72, 6000 mg/kg HETDH, W OBFIICA
IRARFIEA SN LD o720 6HEEET v T REEDOHR
RETHY, WMEOBI R, 7THET v PB LU 6K
v bEBHIZ6000meg/'kg 7 LHEIAETH - 720

2. BT v b (7T HEE) 2B A1 5 B BREROR

Gt ER

3000 mg/kg FEDOME 1 BIICH G 14 H2 S HEEF O

ARSI, #2516 HICRBI 2 EHRIER L7z, SETH]

S

OHEIRTIE, BBLUOERICEORWE, HILENICY
ADUFREDS, FREARRFRA TIRICBEO NS M 1
T UK RO NI, EOMUTEF I A SN LD o 72,

HELFFITIE, 3,000 mg/kg F (5 EE AR E 3 N B0 A58
5.10 H~14 HiZABN728, —@EoE{LTH Y, &5
17 HP DR EHERBICREIIA SN AR D - 72 (Fig. 2),
1,000 mg/kg D EORECTHERME W #E W, RME 0L
RB X R BURAA SNz (Table ), %3, 300 mg/
kg U Lo T, BEHEEB XUOCERKELOMME 5O
WIS Na 8425, 1,000 mg/kg LL_E O #ECIfiLig i
Cl ®#A%5, 3,000 mg/kg Tlx PL B X U° Cho ®¥hnAs
AOLNTZH, INHIFVTND REOFRHTEEIER T
LENMEEOELICL b DEE 2 b7z, BB
U8, |, BB LUK oRIREBIEL L 02 olo A
HICIIARERGICRENT 2 L E2 5N B {bidAa b %
holze £72, 1 7 A OBEEHHETIE, WThomd
HHICORFEIALN G o7

D EO#HFEL D, 1,000 mg/kg LL_E e CRBIR AN e
WM A ONTZZ &5, RO MR 1T 300
mg/kg/HTH -7z,

3. WA X (3 k) BB 1A HHBUERO#RS

FEEER

TFLX Tid, 150 mg/kg HEDOFMAIE IZRE LA S

N2z ipo 7z ARERMING (Fig. 3) B L OHEHREROEKT
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Fig. 4. Plasma level of TFLX after oral administration in juvenile dogs.
On the final day (Day 28) of dosing at 150 ( 2 ), 300 ( [] ), and 600 mg/kg (<> ).

Error bars are standard deviation.

75300 mg/kg DM 2/3 BB XL 08600 mg/ kg # o M ik
% 1/4BcH s, F72, 600 mg/kg BECTILME 1/4 B
MR 2SR AHEE IZ A & N7z ARERGINEE B & RO
T3ROS N8I, o4, Cho B & U° BUN
DN 7 & IR E R O A3AR S 1, IR
M ClE, Mgk X KRG &R g omd, K
B AR O B AE, e 2/ 7 ) a — 7 VB
DB B\ IZANREB X ORI Y > 2 SERO A D38
a7z (Table 2), MURCBEE U8, N, FH, & Kb
LR 2L, wIhokb5ETH BIRNE L O
ZHREIA SN 5720 T OMOMATH I35
WEHRSIGERT 2L EZEZ N8 EA LN D>
7201 B A OREMERETIE, WFhoREHEBIZH R
HiZA LN Lol UEOMEELD, 300 mg/kg Uik
ORECTHREIINENH], B EOMKT B X ORI HR 51
2 lns, RBOMEEMNREIX 150 mg/kg/H TH >
7oo MAE R SEYR BN 2 OFEF (Fig. 4), ®#E#x5-HIZB
i3 % TFLX 150, 300 3 X UF 600 mg/kg #DKRZELED
Conld, TNEFN10~13, 24~32B LV 27~29ug/
mL, AUCw X & 1 &1 123~150, 290~311 8 L O
344~355ug - h/mL TH - 72,

NFLX Tix 102 mg/kg # ® 2/3 112, CPFX TIlZ 59
mg/kg B LW 119mg/kg HEOZNEN 1/3 BIAREHE
il (Fig. 3) B L MRV TAALNIZ, b
OFYIZI1Z AST, ALT, Cho o, MbEDRA T 721
IP OWA D 2\ IZ IR E & B & OV 5 o R A3 A
S, RHMMEIRAETIZ, WE B X ORBEE BRI
FREMBL DR, KBRS 0L B E, BRI AT
MRLDZEH/ 77 3 — 7 Y HORA B L O HMEE, iR

) U SERDIRAHIA S 7z (Table 2), UL RAHIICIE,
NFLX BXOCPFX & &, WINoOFEGETH EEITA
bNed ol

4. WA X (3 HAE) 2B 2 2 BEKERORS

B i

VY fic B Sk o IR 8152 T, 50 mg/kg #F 1/4 Bl o
R BN R KIS, 500 mg/kg BE 3/4 Bl k.
o WA S VS BN TR K F 72 IE NS A S (Table
3), IWELMAREICIE, BEKE OZ=RIEK, ki ERE
DOFIEE, WAL, EAAR K E MBS X O
MefbasEigt s /2 (Tabled)s

LA 3R W B DGR, PG5 HIZBT 5
TFLX 50 3 & U500 mg/kg # D RZEALAKD ConlZ, Z
NEN262~6103F X 18283~4.08 ug/mL, AUCx i
FNFEN258~544 B L 18392~664 pug - h/mL TH -
7z (Table 3).

5. HEEA X OIME, LB L OVDERIC KT %

TFLX 1% 100 mg/kg £ CILE, OB L OOLEX
QTc 2B E KIS eh o7 (Fig.5). 72, Mho.LE
X/$5 x—% (PR, QRS BX U QT Mka) 12 & IF A
bNed ol

6. hERG B XTI 52

TFLX @ 10 5 & OF % % [ 5 3 BE @ 20 pmol/L ©
hERG BH OEREEIIH] (R 5%) 23R SN, BELE D
BEIZA SN Do 72 MFLX TlZ, 10, 30 3 X 8100
umol/L C, TNZN 78, 179 B XU 365% DI
15 L7225 S 7z (Table 6)o

7. £ ADMPEB LA ¥ A V5D R

TFLX Ti, 100 3 X ¥ 600 mg/kg D WD FEIC
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Table 3. Gross pathology of articular cartilage and toxicokinetic parameters in juvenile
dogs (3-month-old) administered TFLX for 2 weeks

Dose (mg/kg)
Number of animals

Control 50 500

4 4 4

Gross pathology (number of animals with findings)

Shoulder joint
Humerus, proximal
Blister
Erosion
Elbow joint
Humerus, distal
Ulna/Radius, proximal
Carpal joint
Ulna/Radius, distal
Hip joint
Femur, proximal
Knee joint
Femur, distal
Tibia, proximal
Tarsal joint
Tibia/Fibula, distal

Toxicokinetic parameters
1st administration
Cumax (U g/mL)
AUCo+ (1 g*h/mL)
14th administration
Coes (1 g/mL)
AUCo-+t (1 g*h/mL)

0 1[+] 1[+]

0 0 2[+]

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

— 2.62-6.10 2.83-4.08
— 25.8—54.4 39.2-66.4
— 3.92-4.90 3.65—3.88
— 27.0-43.0 37.4-53.1

[ ]: Degree of findings ( +, slight).

Table 4. Histopathology of articular cartilage in juvenile dogs (3-month-old) administered TFLX

for 2 weeks

Site and findings Dose (mg/ kg) Control 50 500
Number of animals 4 4 4
Shoulder joint
Humerus, proximal
Cavitation 0 1[+ +] 1[+]
Detachment, cartilage surface layer 0 0 1[+], 1[+ +]
Necrosis, chondrocyte 0 1[+ +] 20+, 1[+ +]
Cluster formation, chondrocyte 0 1[+ +] 2[+ ], 1[+ +]
Fibrosis 0 1[+]
Hip joint
Femur, proximal 0 NE 0
Knee joint
Femur, distal 0 NE 0

Number of animals with findings and degree in [ ] ( +, slight; + +, moderate).

NE: not examined.

b, MEBIOA V2 ViREERBICEFEIZAONE
Molze BEMIRIETH 5 tolbutamide B TlE, 5%
TIHIZA 2 VRO, £ 72, $#5-% 1 ke H»
5 12 BN 20 T o i3 7z (Fig.6)o
nm. = 3

¥R, NRICBY 2 Rets X OaRhE
TR INTB LT, FFICHEIHEEIRE SN S 720,
EN Tl NFLX % B & /NE~oF Gz ST

727 LaL, MNEOMRS X OHHERIZBWT, &R,
PISP, PRSP B & UF BLNAR 7 & D3t 14 T AS [ &
o TH)™Y, BHEBY» O XMER I ROD 5 F 7
O 2 REEO/NEHENIEL TN T %, 4, TFLX
Z/ARICHIRHWRE A E LCHIET LI2H72D, %)
AT Btk 2 e 45720, 7THERZ v b
B2 HEREG BB S IZ 7 Hilm v bB &
O3 i A X128 5 1 7 AR 45 G-tk kB &
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Table 5. Incidence of arthropathy and toxicokinetic parameters in juvenile dogs administered NFLX and CPFX for 1
week
Drug NFLX NFLX CPFX
Animal Beagle, 3-4-month-old Beagle, 2-3-month-old
Dose (mg/kg) 20 50 200 50 50
Number of animals 3M 3M 3M 3M 3F 3M 3F
Number of animals with arthropathy
Total 0 2 3 4 6
Shoulder joint 0 0 3 3 6
Elbow joint 0 2 3 2 5
Carpal joint 0 0 2 0 3
Hip joint 0 1 2 3 6
Knee joint 0 2 3 2 6
Tarsal joint 0 0 2 0 0
Toxicokinetics parameters
1st administration
Crmax (1 g/mL) — — — M352+205 M 5.64%206
F 419%259 F393*1.12
AUCo-inf (U g*h/mL) — — — M 24.2*14.8 M 40.8*+11.8
F 25.0*16.1 F 249+99
6th administration
Cumax (1 g/mL) 3.5*0.78 5.11* 1.66 135£7.1 M204£1.04 M425%279
F 1.72*1.10 F 6.24 =155
AUCo-inf (1 g*h/mL) 214+*1.1 262+*34 93.6 £49.7 M 11.9+37 M 259%9.2
F 13.1+88 F 454%139
Reference Machida, et al (1990) '©) Nagai, et al (2002) '7)
M: male.
F: female.
Fhti L 720 RO T 2RI BIDBALNTZ, B, ThHOFYIC

WHET v (7 HE) 2BV 5 HERIOHR G- R T
1, SEGETHRE, REB X OHRERIRBIZE T
HEZALNT, HREOBIER I 6,000 mg/kg % LAl 5
BTHo7.6 BT v PTHRBOHERTH Y, 2
PRI X 2 21EA SN D572,

WHET v (7 HE) BT A1 4 A MAERIOR S5
PERER T, 3,000 mg/kg #ECTHE 1 BB L 720 JETHI
WZIINECBRIHEE DI Z TR AS b A ¥ VR A S
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Shi 4 X (3 J8H) (BT 2 1 A H BRI 52
HENTIX, 300 mg/kg VL EORETREBSINIIH B X O

& B N7z MDA, Cho B X U BUN RN, i E =
OEME, BRI L, KRG EREOLE BT,
MleoZEk/ 7Y a—7r VB0 H 5V IdANEEE X
UM D) BRI, W S ARERIEH B X
CEMAEOETFIGER L RkWEBLEE LN, £
72, 600 mg/kg # CHEMH- D FEIHAHFEBIINASA & N 7225,
FREDZALIE, BICFEML2A X (12 /7 Hiaifk) 2B
35 14 HMRERS HERBRTD 70 mg/kg DL EORE
THSRINTBY (RBET—75), YEHWIHEOE
ILTIERd oz F72, RERINIH B L OCHEHREOK
T INICHEL 72 k228401, NFLX#EB L O
CPFXHTHAOLNLEATH o720 DEOZT LD,
TELX (ZXABWITH L THEMEOWED 2V ITFFRN
BEEERISBVDIDOEEZ BN,

—%, v bo/NBIZ4mg/kg (BIF, & MRROES
13 tosufloxacin TR T o) & 1 H 2 BIFR 5 L 7zRE0IE
# (Cox 096 ug/mL, AUCy2, 1516 ug - h/mL) & MK
L7z, WA X (3 8i) (2B 5 14 H M BAERE
Be G- R BR o M R (150 me/kg) 5B D Cra B &
WAUCEZENZEN10~14 BB LT 08~10RTH D,
FREDOBRE TH - 72 HMFEBLRE D 300 3 X U7600
mg/kg (CowB L AUC IZFENZN 25~33 5B L O
19~23 f%5) Ti&, Wark:, FRERMPNE S L OO
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Fig. 5.

Effect of TFLX on the cardiovascular parameter in dogs.

Blood pressure, heart rate, and ECG were monitored by telemetry after a single oral dose of TFLX at

0(@),30(4), and 100 ( []) mg/ke.

Table 6. TFLX and MFLX effects on hERG current stably expressed HEK293 cells

Concentration Number of
Test substance . % before ? % inhibition
(1 mol/L) preparations
Vehicle ® — 5 949 = 19 —
TFLX 5 922 £ 1.2 2.8
3 5 929 * 1.1 2.1
10 5 90.1 * 0.6 * 5.1
20 5 90.6 £ 1.5 % 4.5
MFLX 10 5 875 £ 15% 7.8
30 5 779 £ 20* 17.9
100 5 60.3 + 3.6 * 36.5

% percentage of value just before application.
b:0.25 vol% dimethyl sulfoxide.
Each value represents mean * S.E.

*; Significant difference from control at p < 0.05.
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FBEAAIE, K, TR, B, B & RHPAIC AT
Wiz & OB S (Table 5)'", F72, NFLX B L
CPFX # 50 mg/kg DHETRIIES L72FD Cou 127
NZN 352~419 3 X 1¥393~564 ng/mL, AUCu &
ZFNEN 242~250 B X 1°249~408 ug - h/mL TH Y
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Fig. 6. Effect of TFLX on glucose and insulin levels in serum in dogs after a single oral dose of
TFLX at 0 (@), 100 ( £ ), 600 ( []) mg/kg, and tolbutamide 1,000 mg/body ( O ).
*: Significant difference from control at p < 0.05.
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Toxicity studies of tosufloxacin tosilate hydrate in juvenile animals
and class effects studies

Shinichi Furubo’, Hitoshi Fukuda”, Tsukasa Kozaki",
Atsushi Akune” and Takahiro Sanzen"

Y Research Laboratories, Toyama Chemical Co., Ltd., 2-4-1 Shimookui, Toyama, Japan

? Shin Nippon Biomedical Laboratories, Ltd.

To examine the toxicity of tosufloxacin tosilate hydrate(TFLX) in juvenile animals, a single oral dose
study in rats and repeated oral dose studies in rats and dogs were conducted. Effects of TFLX on articular
cartilage, QT interval, and blood glucose, known class effects of quinolone antibiotics, were examined.

In the single oral dose toxicity study in 7-day-old rats, the lethal dose was >6,000 mg/kg. In the 1 month
repeated oral dose study in 7-day-old rats, 1 male died and transient body weight gain suppression was ob-
served in survival at 3,000 mg/kg. Crystals were observed in the lumen of renal tubules at 1,000 mg/kg and
higher and also observed in mature rats. The above changes were not observed at 300 mg/kg. In the 1 month
repeated oral dose study in 3-week-old dogs, decrease in food consumption and body weight gain suppression
were observed at 300 mg/kg and higher but also in norfloxacin(NFLX) and ciprofloxacin hydrochloride hy-
drate(CPFX) groups. No abnormality was observed at 150 mg/kg.

Articular toxicity was examined in juvenile (3-month-old) dogs administered TFLX orally for 2 weeks.
Small blisters or erosion were observed on the shoulder articular cartilage at >50 mg/kg but was milder
than NFLX or CPFX.

In QT interval studies, slight hERG current suppression (5%, using hERG-expressing HEK293 cells) was
observed at >10 umol/L, but no effect was seen on blood pressure, heart rate, or electrocardiogram in dogs
up to 100 mg/kg.

In study on blood glucose and insulin levels in dogs, no effect was observed after a single oral administra-
tion of TFLX up to 600 mg/kg.

In conclusion, the effect of TFLX on articular cartilage was milder than NFLX and CPFX, no other spe-
cific toxicity or enhanced toxicity was seen in juvenile animals. No obvious effects were observed on QT in-
terval or blood glucose or insulin levels.



