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Erosion with a cartilage flap in the basal region of the
near greater tubercle (arrow) and a small blister-like
lesion at the basal region of the lesser tubercle
(arrow head).

Fig. 1. Male (#0210), 90 mg/kg group (autopsied
at the end of the treatment period), proximal
end of the left humerus. '

Erosion resulting from rupture of a blister-like lesion
near the basal region of the greater tubercle (arrow).

Fig. 2. Male (#0220), 90 mg/kg group (autopsied
at the end of the recovery period), proximal

end of the right humerus.
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THEDIF SN (Fig 3)o T/, HRBERICEITA
/MBI D chondrocyte cluster @ H B R B A IS 1 0 - 7
TV VAL ATPIIRIREE D 5 A U BE ) 5\ B ST LA L AR
B H N7 (Fig 4)o 90mg/kghEDMELFI(H0714) T,
KEAE TR OREANRE TEMMNE BB L, 1
WX % 1 5 POSEAIL & B4E LT/,

ZOfh, HRMIFEL LT, REDHENMIZE
TRASIRE R » S HEFT T AIB MR OB S L UE
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ks, HHVILHIERBHILIC & 5RELRRE OHRL
20 BHAEAGI(# 0219, #0709, #0224,
#0229, HO7TINTHEINL, CROLDHEEDS
fi - ETARIIMEKERERBICRBTAF /0 v

RFELIEPONICREZBODTH 72,

Wk T, RIS i
& T 5 2 L &L o 7K I A% 90me/kg B D 4 ) v 34
(#0210, #0229, #0714)I2HHN72(Fig 5)

B0 6 7 IR U e - ST T W & (R, PSR
BOMEIIT—B L THRBIHENFEL T, i
AR R I VBRI L7288, %\ I3 E O RB0
WIHEIZ & 5 TH LU S ADEBTIE, KEDHTR
3] % B B % B KB chondrocyte cluster ik
S, 90mg/kglEDHELBI(H 0704)Tid & 6 IZ B4R
B % £ 5 TW/z(Fig. 6)o % 3B, 30mg/kgB0
He 161 (#0227 12 & & 72 BB 78 A O chondrocyte
clusteri290mg/kgB¥ D b D L W L TEF I TH,
AT

Table 1. Incidence and distribution of gross changes on articular surfaces of limbs in arthrotoxicity
study of temafloxacin given by oral administration to immature dogs

Dose (mg/kg/day) and animal Nos.

Animals autopsied at the end
of the treatment period

Animals autopsied at the end
of the recovery period

30 90 0 10 30 9%

Joints

Scapulohumeral joint
Glenoid cavity of scapla
Proximal end of humerus

Humeroradial joint
Distal end of humerus
Proximal end of radius
Proximal end of ulna

Carpal joints
Distal end of radius
Distal end of ulna
Radial carpal bone
Ulnar carpal bone

Coxofemoral joint ~
Acetabular fossa
Proximal end of femur

Femorotibial joint
Distal end of femur
Proximal end of tibia
Patella '

Tarsal joints
Distal end of tibia ‘
Tibial tarsal bone

@ : gross changes appeared on both articular surfaces,
e : gross changes appeared only on right articular surface,

O : gross changes appeared only on left articular surface,
— : no gross changes
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BREFEL LT, REOHEYEOBMKEIM MM & - TRR S WU 2640212,
Bk L, REREMRTRE L ERS ALY #0227 TRB SN

Table 2. Histological findings in the articular tissue of limbs in the arthrotoxicity study of
temafloxacin given by oral administration to immature dogs

Dose (mg/kg/day) and animal Nos,

Animals autopsied at the end Animals autopsied at the end
of the treatment period of the recovery period
0 10 30 90 0 10 30 90
Joints
0000 O0O0OO0OOOOCOOOUOTOO 0 000 0O0O0O
22 7722 77%2277227177 272721727
11002 2 0111111212 2 0102 020
6 9 5 91 4 7 5 143709 40 6 2 217 6 0 4
MMEBMMEBOMME EMME®E OO GO0 E O E
LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR
Scapulohumeral joint
Proximal end of humerus ~N-N-N-N-N-N-N-N-N-N_N-N 08 -0 9@ ON —~N-N-N-N-N_-Ne® N
Humeroradial joint
Distal end of humerus ~N-N-N-N-N-N-N-N-N-N-N-NQ0-A®9-N _N-N_N-N-N-N-N-N
Proximal end of radius ~N-N-N-N-N-N-N-N-N-N-N-N-NOO-O-N —_N-N-N-N-N-N-N-N
Proximal end of ulna —NON-NON—-NON-N-N-N-N-N-N-NONEN-N —N_NN_NON-_NBEN-N
Coxofemoral joints
A © 0
Proximal end of femur 00000 A Oo Af- [ 1}
X X
Femorotibial joint
Distal end of femur —N-N-N-N-N-N-N-N-N-N-N-N-O-N-N-N _N-N-N-N-A-N-N-@®
Proximal end of tibia ~N-N-N-N-N-N-N-N-N-N-N-N——~-N-NAN —N-N-N—-N—-N-N-N-N
Tarsal joints ‘
Distal end of tibia NN NN NN NN NN NN NN NN NN NN NN NN OO NN NN NN NN NN NN NN NN NN NN NN
Tibial tarsal bone NNNNNNNNNNNNNNNNNNNNNNNNOONNNSNN NN NN NN NN NN NN eN NN

Histological changes in articular cartilage (drug-induced lesion)

A : rarefaction of cartilage matrix in the middle zone of articular cartilage

O : fissures or cavities with evident fiber components and atrophic chondrocytes

© : fissures or cavities lining layer deeply stained with eosin, evident fiber components and chondrocyte clusters
A : fissures, cavities or erosions surrounded by small chondrocyte clusters
.
@
stol

: fissures, cavities or erosions surrounded by large chondrocyte clusters
: fissures surrounded by large chondrocyte clusters, spindle-shaped cells and fibrocartilage-like metaplasia
logical changes in articular cartilage (spontaneous lesion)
: attacks of osteoclasts and vascularization beginning with the deep zone of articular cartilage
: rarefaction of cartilage matrix, appearance of spindle-shaped cells and increased cell density
: rarefaction of cartilage matrix, increased cell density and covering of the surface of cartilage with synovial lining cells
: local defect of articular cartilage
Histological changes in synovial tissue
x : edema of subsynovial connective tissue with stratification of synovial lining cells
Others

N : not examined
~ : no histological abnormalities
Af : remarkable artifacts

Hi

Ll Rem|
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A fissure formed locally in the middle zone of Lining surfaces of a fissure stained darkly eosin

articular cartilage. and small chondrocyte clusters (arrowhead) in the
Fig. 3. Female (#0720), 90 mg/kg group area surrounding  fissure.
(autopsied at the end of the treatment Fig. 4. Female (#0714), 90 mg/kg group
period), proximal end of the left femur, (autopsied at the end of the treatment
HE stain, x 80. period), proximal end of the right humerus,

HE stain, x 80.

Edema in a portion of subsynovial connective tissue Fibrocartilage-like metaplasia and appearance of large

(arrowhead). chondrocyte clusters (arrow).
Fig. 5. Male (#0210), 90 mg/kg group (autopsied Fig. 6. Female (#0704), 90 mg/kg group.
at the end of the treatment period), proximal (autopsied at the end of the recovery period),

end of the left femur, HE stain, x 80. distal end of the right femur, HE stain, x80.
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RELHHRE L OMENRR SN, T2, Z0B
EREEMIIAERIB RS FABEZISH)DOBERIC
2% LTz, OB A% pipemidic acid(PPA)%
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Table 3. Arthropathy-induced dose of quinolone antibacterial drugs given by
oral administration to immature rats and dogs

. Age in Treatment Arthropathy-
Animal species Sex weeks or X Compound Dose (mg/kg/day) induced
period
months dose
M Lomefloxacin 100, 300 300
Rat (SD) M 4 weeks 7 days Ofloxacin 30, 100, 300, 900 300=
M, F Temafloxacin 30, 100, 300 300<
M F 3 months Sparfloxacin 25 25
Dog (beagle) M 3 ~4 months 7 davs Fleroxacin 2, 5 20 5=
g (beag M 3~4 months 4 Norfloxacin 20, 50, 200 50=
M F 3 months Temafloxacin 10, 30, 90 30=
M:male F: female



240

CHEMOTHERAPY

DEC. 1993

K A
THb

T (W, SR -

XA 317 B TMFX O B aE 58 Bk (2 30mg/ kg
LRSS hz, ZORRERBIRE (21T T4
fndl, AN - A, ORI X

OBEMM) TR b0 F ) o ZEH % F
W 7 B SRS E R A B v i T 5 A I B BR D

_"f‘ﬁl.ﬁ,ll‘l

0L [hied B & (Table 3), TMFXid%#45 I v b

XL TRALD F 2 o v RETRF & ) B AT

<, %
THL

1)

3)

7o, A XAZHE LT b (TS RIFLRE O 19 B 1k
TWheEZLND,

X 73
aF B4, HIESAE CHE37E B RILFEMREE
SWHEALBRE, BT HIT L
Fleroxacin(AM-833), FlikIll, 1989
f32 H AL REFE AT B A RS, #
W yRI b1, Ciprofloxacin BAYo 9867,
L, 1984
Bendele A M, Hulman ] F, Harvey A K, Hrubey
P S and Chandrasekhar S: Passive role of ar-
ticular chondrocytes in quino-lone-induced
arthropathy in guinea pigs. Toxicol Pathol 18:
304~312, 1990
Burkhardt J E, Hill M A, Carlton W W and Kes-
terson ] W: Histologic and histochemical
changes in articular cartilages of immature
beagle dogs dosed with difloxacin, a fluoro-
quinolone. Vet Pathol 27: 162~170, 1990
$30E A ALEREFRTEHEFIBES, H
2RI L, DL-8280, HEE, 1982
Gough A, Barsoum N J, Mitchell L, McGuire E ]
and de la Iglesia F A: Juvenile canine drug-in-
duced arthropathy: Clinicopathological studies
on articular lesions caused by oxolinic and pipe-
midic acids. Toxicol Appl Pharmacol 51: 177~
187, 1979
Gough A W, Barsoum N ], Renlund R C,
Sturgess ] M and de la Iglesia F A: Fine structu-

ral changes during reparative phase of canine

10)

11)

12)

13)

14)

15)

16)

durg-induced arthropathy. Vet Pathol 22: 82~
84, 1985

Ingham B, Brentnall D W, Dale E A and McFa.
zean ] A: Arthropathy induced by antibacteria|
fused N-alkyl-4-pyridone-3-carboxylic acids, Tox.
icol Letters 1: 21~26, 1977

Kato M and Onodera T: Morphological investiga-
tion of cavity formation in articular cartilage in-
duced by ofloxacin in rats. Fund Appl Toxicol 11;
110~119, 1988

Kincaid S A and Van Sickle D C: Regional his-
tochemical and thickness variations of adult
canine articular cartilage. Am J Vet Res 42: 428
~1432, 1981

Machida M, Kusajima H, Aijima H, Maeda A, Ishi-
da R and Uchida H: Toxicokinetic study of
norfloxacin-induced arthropathy in juvenile anim-
als. Toxicol Appl Phamacol 105: 403 ~ 412,
1990

WTEEL, FFHERL, BHEE, WEALST,
I A AER : Temafloxacin Din vitrofLE{EH,
Chemotherapy 41 (S-5): 67~80, 1993

T R, #ME—K FEHZE WL&EE:
NY-198D 5 v MIBITHBEHHEHKB, Che
motherapy 36: 439~448, 1988

LEH—E, B B, WHEEE D H3sEAFL
EREFRXVARIRRE, FEIVFI7A
I, Sparfloxacin(AT-4140), &, 1990
Tatsumi H, Senda H, Yatera S, Takemoto Y,
Yamayoshi M and Ohnishi K: Toxicological stu-
dies on pipemidic acid. V. Effect on diarthrodial
joints of experimental animals. J Toxicol Sci 3
357~367, 1978

Tekeli S and Kimura E T: Articular cartilage tox-
icity study of ABBOTT-63004 hydrochloride
administered orally to immature dogs (Eploratory
research report). Abbott Laboratoriestt HER



Temafloxacin ? 5 FE R

voL.41 S-S5 241

Arthrotoxicity study of temafloxacin

Kinji Kobayashi, Toshihisa Fujiwara, Takaaki Yamamura, Hiroshi Kuse,
Yoshiaki Kawai and Masaki Hori
Safety Research Laboratory, Tanabe Seiyaku Co., Ltd.
16-89 Kashima 3-chome, Yodogawa-ku, Osaka 532, Japan

To determine the arthrotoxicity of temafloxacin hydrochloride (TMFX) in immature animals,
TMFX was orally administered to 4-week-old rats (12 rats of each group and sex) at doses of 30,
100 and 300 mg/kg and 3-month-old dogs (3 dogs of each group and sex) at doses of 10, 30 and 90
mg/kg for 7 days.

1) No remarkable clinical or pathological éhanges were seen in ifnmature rats throughout the
treatment or recovery period.

2) In observing the gait of immature dogs, abnormal flexion of the carpal joints was seen in 3
male and 2 female dogs in the 90 mg/kg group, and 1 male in the 30 mg/kg dose group during the
treatment period. This abnormality was observed throughtout the treatment period after its
appearance. In the recovery period, this abnormality persisted 2~3 days after withdrawal in 1
male dog in each” 30 mg/kg and 90 mg/kg group, but it disappeared later on.

3) Blister-like lesions or erosions in the articular cartilage were grossly obsefved in all dogs
with abnormal gait and 1 female dog with normal gait in the 90 mg/kg groub.

4) Corresponding to the gross lesions, rarefaction of cartilage matrix and fissuring were
histopathologically seen at the end of the treatment period. Chondrocytic regeneration and
fibrocartilage-like metaplasia regarded as a process to repair articular cartilage damage were
observed in the area surrounding fissures at the end of the recovery period. Edema of subsynovial
connective tissue with stratification of synovial lining cells was only observed in dogs in the 90
mg/kg group at the end of the treament period.

From the above results, the arthrotoxicity dose of TMFX was considered to be over 300 mg/kg
in immature rats and 30 mg/kg in immature dogs.



