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Developmental Toxicity Evaluation of the New Fluoroquinolone Antibacterial
DW-116 by Conventional and Pair-feeding Studies in Rats
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Abstract

We have recently demonstrated that the fluoroquinolone antibacterial DW-116 caused a significant developmental
toxicity in rats. The present study was conducted to determine whether the developmental toxicity induced by DW-116
treatment was the result of malnutrition from reduced food intake or the direct effects of test chemical on conceptuses.
The test chemical was administered by gavage to pregnant rats from gestational days 6 through 16 at dose levels of 0
and 500 mg/kg/day. A pair-feeding study was also performed in which the pregnant rats received the same amount
of diet consumed by the DW-116-treated pregnant rats. All dams were subjected to caesarean section on day 20 of
gestation and their fetuses were examined for external, visceral, and skeletal abnormalities. In the treatment group, the
maternal toxicities included increased abnormal clinical signs, decreased maternal body weight, suppressed body weight
gain during treatment and posttreatment periods, and reduced food intake. The significant developmental toxicities
included increased fetal deaths, decreased live fetuses, reduced fetal body weight and placental weight, increased
incidence of fetal abnormalities, and increased fetal ossification delay. In the pair-fed group, however, slight maternal
toxicities including decreased body weight and suppressed body weight gain during treatment period were observed in
comparison with the control group, and minimal developmental toxicities including reduced fetal and placental weights
and increased fetal ossification delay were found. The number of fetal deaths and live fetuses, and the incidences of
malformed fetuses and litters with affected fetuses were comparable to the control values. Based on the results, it could
be concluded that the developmental toxicity observed in the treatment group is attributable to the direct effects of
DW-116 treatment, but not to the maternal malnutrition from reduced food consumption during pregnancy.
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AAsg o

ME ¥ gy
N
g2 7d FAHATARY UPFERLTYAR
#9N K47 FF 10082)AN Y5 Sm A

5 AT 10799 - £5E
2 948 ¥ 17909 29 2 £88 A2 9 azan
2 BHE ¢ FEEL 212 AN 4L FE
A AA7E $AE FEE FHUTRE BANL, o) T
94 092 WS

Sprague-Dawley & =

AgEH
B AYLe &5 2313C, Ak 50210%, #7184 10
~203)/hr,, ZHAITF 124 7HL A SAI~2.F 8A)) 2 &

150~300 Lux2 M€ FEANA A4k w73k
ZolE 28 Q@ A FASAFAH210W x 350L x 180H mm)
of ¢4 2:12 $83% 1, Lr7t A8 FEL2 7t
HujolE  ALSAMAH260W X 420L X 180H mm)o] 7j&d =
Fgatdrh A 87I7HE Al HARIRANS kGy)2 Hit
& 4YFES LRANE(ALNE (F) AR EGA d-g T
3HE 40-3612, 283 B2 A4 f5AEvE A5E
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Fig. 1. Chemical structure of DW-116.
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Table 1. Changes in body weight of dams treated with DW-116 during gestational days(GD) 6 through 16

Group
Parameters
Control Pair-fed 500 mg/kg
Number of pregnant animals 1 9 12
Body weight (g)
GD 0 2328+ 99° 232.2+130 2325+122
GD 6 268.2+13.9 267.2+14.1 268.2+144
GD 9 278.9+13.0 268.2+15.0 268.9117.6
GD 13 299.8+128 28641149 2813+232
GD 16 3263+13.1 300.4%16.0 2926+254°
GD 20 384.9+17.2 349.7+21.1 31734306
Body weight gain (g)
GD  0- 6 (pretreatment period) 354+ 81 350+ 93 357+ 42
GD 6-16 (treatment period) 581+ 54 331+ 93 24.4+181
GD 16-20 (posttreatment period) 587t 94 494+11.2 24741317

*Values are presented means*SD for all pregnant animals.
*Significantly different from the control group.
TSignificantly different from the pair-fed group.
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Fig. 2. Changes in food consumption of dams treated
with DW-116.

Each value represents the mean and standard deviation.
*Significantly different from the control group.
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Table 2. Caesarean section data of pregnant rats treated with DW-116 during gestational days 6 through 16

Group
Parameters -
Control Pair-fed 500 mg/kg

Females mated 12 12 12
Females pregnant 1 9 12
Females totally resorbed 0 0 3
Corpora lutea 17.0+1.61° 17.1+2.26 17.0*t191
Implantations 16.4+1.57 15.6£4.39 16.0+2.04
Fetal deaths 140+1.69 1.80+1.10 10.0+5.69"7

Resorptions : Early 1.40+1.69 1.80+1.10 5.60+4.58""

Late 0 0 32042957

Dead fetuses 0 0 1.30+1.48""
Live fetuses 150+2.32 13.8+4.60 6.00+526"
Fetal body weight (g)

Male 318+0.23 2934027 19440177

Female 3.09+0.20 2734023 16840217
Placental weight (g) 0.56+0.07 045+0.07 0.18+0.03"7

*Values are presented means*SD for all pregnant animals.
*Significantly different from the control group.
TSignificantly different from the pair-fed group.
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Table 3. External alterations in fetuses from pregnant rats
treated with DW-116 during gestational days 6

through 16
Group
Parameters
Control Pair-fed 500 mg/kg

Fetuses examined 165 124 72
Litters examined 11 9 9
Fetuses with malformations 1(0.60) 0 12°7(16.7)

(%)°
Litters affected (%) 10909 0 77778

Anasarca 0 0 9

Cleft palate 0 0 4

Lordosis 0 0 2

Thread-like tail 1 0 0

°A single fetus may be represented more than once in listing
individual defects.

*Includes litters with one or more affected fetuses.
*Significantly different from the control group.

"Significantly different from the pair-fed group.

of NEEA FATAAM 7138 A5 718 L D FER

F7h $RANZE B AnABTol e 242 BA Ao

0]43

B - BT

2 FAQA F7rstgon, AFEAl
Foldw HAHA gt

Btel WEE7) 718 ¢
Table 4o Jepidch. WEA71718 & 7}{‘ a}x}-',‘—gr 7)
RS M FEAFE AEEL F
FEANZT R ALEA ST W8 22 %ﬂ]ﬁ’-‘i"i L
AAA F7H8H A A, WRA7|Hele A A8
#(dilated renal pelvis), & 78 (dilated ureter) =Ly
& e o] AH(misshapen thymus)o] FE& A& Fo| A AhaA o
2 #FHgen, 7 AEE0 foAte dAEHA g

AEEHAY] 2AREES A23 ARE Table 594 B
uio} 2ok AEEE FAFY AS, F554 & (absent
thoracic centrum), &35 +2Hfused thoracic arch), &
ZH3(fused rib) 59 47180 & ¥ WEE #F
Hlou REAdzy 2 ARG A 5484
Fozte AAHA &) W, Z S (cervical rib), H_E
(short supemumerary rib), HEA FF
HA o] gejo]4(misshapen sterne-
F2Z9 zEQEHOl’z}(rrusshapen lumbar arch) 59

g AE ouet 9

% 3| (hemicentric
thoracic centrum), &
bra), &

Table 4. Visceral alterations in fetuses from pregnant rats treated with DW-116 during gestational days 6 through 16

Parameters Group
Control Pair-fed 500 mg/kg
Fetuses examined 80 61 34
Litters examined 11 9 9
Fetuses with malformations (%) 0 0 167 (47.1)
Litters affected (%)° 0 0 8"7(88.9)
Dilated cerebral ventricle 0 0 14
Anophthalmia 0 0 2
Micrphthalmia 0 0 1
Hypoplasia of lung 0 0 10
Dilated aortic arch 0 0 2
Enlarged ventricle 0 0 2
Muscular ventricular septum defect 0 0 4
Fetuses with variations (%)* 16 (20.0) 9 (14.3) 7 (20.6)
Litters affected (%) 8 (72.7) 5 (55.6) 6 (66.7)
Misshapen thymus 11 0 3
Dilated renal pelvis 0 0 2
Dilated ureter 6 9 6

°A single fetus may be represented more than once in listing individual defects.

*Includes litters with one or more affected fetuses.
“Significantly- different from the control group.
"Significantly different from the pair-fed group.
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Table 5. Skeletal alterations and ossification degree in fetuses from pregnant rats treated with DW-116 during

gestational days 6 through 16

Group
Parameters Control Pair-fed 500 mg/kg
Fetuses examined 85 63 38
Litters examined 11 9 9
Fetuses with malformations (%)’ 0 0 3 (79
Litters affected (%)° 0 0 3 (33.3)
Absent thoracic centrum 0 0 2
Fused thoracic arch 0 0 1
Fused rib 0 0 1
Fetuses with variations (%)’ 2 (2.35) 5 (7.94) 24"7(63.2)
Litters affected (%) 1 (9.09) 3 (33.3) 97 (100)
Short 13th rib 2 5 0
Cervical rib 0 0 16
Short supernumerary rib 0 0 4
Hemicentric thoracic centrum 0 0 9
Misshapen sternebra 0 0 6
Misshapen lumbar arch 0 0 1
Fetuses with retardations (%)’ 6 (7.05) 27 (42.9) 36 (94.7)
Litters affected (%) 4 (36.4) 8 (88.9) 9" (100)
Enlarged fontanel 0 0 6
Incomplete ossification of supraoccipital 0 0 2
Unossified sternebra 0 0 6
Bipartite ossification of sternebra 0 0 7
Bipartite ossification of thoracic centrum 0 2 13
Bipartite ossification of lumbar centrum 0 0 0
Dumbbell ossification of thoracic centrum 5 23 35
Dumbbell ossification of lumbar centrum 0 1 0
Incomplete ossification of pubis 1 1 23
Number of ossification centers (mean*S5D)
Sternebra 408048 3.56 +0.65 14010677
Metacarpals in both forelimbs 6.6310.60 599+0.21 589+021
Metatarsals in both hindlimbs 7.86+0.19 7441054 573407177
Sacral and caudal vertebra 6.89+0.46 5.78+1.00° 3.24+058""

°A single fetus may be represented more than once in listing individual defects.

*Includes litters with one or more affected fetuses.
*Significantly different from the control group.
TSignificantly different from the pair-fed group.

FAWMo| AL RYAUZRT E ALEAZ T HlE 44
EAGgHOZ $9AUA 17}3}9&\:}. H & &2 (enlarged
fontanel)#} 4 FFF 9] £ %A I 3Hincomplete ossification

of supraoccipital), F&E%E49] FE3}Hunossified sternebra),

o) FZ H H(bipartite ossification of sternebra), o|% F

% %) (bipartite ossification of thoracic centrum), o]%
A o}
?;:

=} (dumbbell ossification of thoracic centrum), o}

o~ —

2
3

bipartite ossification of lumbar centrum),

8
9

ZZ4)|(dumbbell ossification of lumbar centrum), X|
£ 23 & sl(incomplete ossification of pubis) 2] &
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