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Fig. 1 Chemical structure of AM-715
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1-ethyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-
quinolinecarboxylic acid

AM-715 13 Fig. 1 IZRU{LEREEZH L, BA
220~224°C 0P ¥ iR READ BREOBKRT, B
WidZEKEREYEL, KEHRICEITRTL, TEIE
e 7 mudRV AZBEFILL, A8/ —NVERRZS
J =N TEITITS L, Kicidiz e A EBFEWE
BYTH S,

AR TiX, AM-TI5 0L E BT 5DI{Th-
TRV ZRBIVT v ML ARMSBHRRALTICT Y
Mz & 3 EAMBEHERBRBBIC OV TRET %0

BRAERTRIROME & v 7,

ALB: Albumin

A/G: Albumin/Globulin ratio

ALP: Alkaline phosphatase

ATPase: Adenosine triphosphatase

BIL: Bilirubin

BUN: Blood urea nitrogen
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ChE: Cholinesterase

ESR: Erythrocyte sedimentation rate
F: Female

F-CHO: Free cholesterol

FFA: Free fatty acid

p-Gl-ase: p-glucuronidase

Glu: Glucose

GOT: glutamic oxaloacetic transaminase
GPT: glutamic pyruvic transaminase
G-6-Pase: glucose-6-phosphatase
Ket: Ketone body

LDH: Lactic dehydrogenase

M: Male

0-bl: Occult blood

SPF: Specific pathogen free

T-CHO: Total cholesterol

TTT: Thymol turbidity test

Uro: Urobilinogen
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Table 1 Acute toxicity of AM=715
Animal Route Dose Mortality LD,, (mg/kg)
(Strain) (mg/kg) Male Female Male Female
p.o. 4,000 0/10 0/10 >4,000 >4,000
s.C. 1,500 0/10 0/10 >1,500 >1,500
260 0/10 0/10
338 1/10 1/10
im. 439 4/10 2/10 470 480
571 9/10 9/10 (405-545)* (429-538)*
743 9/10 10/10
Mouse 965 10/10 -
(@dy) 195 0/10 0/10
205 3/10 2/10
215 5/10 2/10
220 237
iv. 226 4/10 2/10
(209-232)* (226-248)*
237 6/10 5/10
249 8/10 6/10
261 10/10 10/10
p.o. 4,000 0/10 0/10 >4,000 >4,000
s.C. 1,500 0/10 0/10 >1,500 >1,500
im. 500 0/10 0/10 > 500 > 500
Rat 150 0/10 0/10
(Wistar) 195 1/10 2/10
: 270 245
iv. 254 6/10 8/10
(233-313)* (211-284)*
330 8/10 9/10
428 10/10 10/10
*: 95% confidence limit
B Al BILEHE, Kafkih YoBZTLRERED Table 2 iIT/R Lic & H i, Hbsk¥, HAMRE, ~%
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Glu, Na*, 500 mg/kg > Cat*, 1,000 mg/kg B¢ Glu,
Ca*+ iz, #tcix 250 mg/kg #¥» LDH, B-Gl-ase, K¢,
1,000 mg/kg B> Catt iz, FhEhBE L ORICHE
BEEBRD 2N, WTFhoREMHIC b ARKFN2H
Rz d o,
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1,000 mg/kg, # 1 % AR #&E-LTY fFf G-6-Pase, -
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Table 2 Hematological findings in rats treated orally with AM-715 for 1 month
Sex Dose No. of Leucocyte Erythrocyte Hemoglobin  Hematocrit ESR
(mg/kg) rats (X10°/mm?®)  (X10*/mm®) (g/dD %) (mm/2 hs)
Control 10 13038 932167 15.0£0.7 52.8:34 1.4:1.0
250 10 106£19 924151 14.7£0.8 51.943.1 1.420.6
" 500 10 121125 100593 15.3£0.8 52.5¢3.2 1.0:0.4
1,000 10 120232 913172 15.120.9 53.7:4.2 1.7t1.4
Control 10 141426 843157 15.9+0.7 53.715.6 1.4:0.7
250 10 124136 83034 14.6+0.6 52.816.1 1.6£0.9
) 500 10 121£25 827128 15.0£0.7 51.6x4.3 1.4:0.4
1,000 10 13837 857+61 14.620.8 50.815.5 1.7+0.8
Dose No. of  Lymphocyte Neutrocyte Eosinophil Basophil Monocyte
(mg/kg)  rats (%) %) (%) %) ¢)]
Control 10 834+ 5.8 149+ 5.6 0.93+0.76 0.19:0.34 0.56:0.56
250 10 86.8+ 4.6 11.6+ 4.3 0.91+0.62 0.19:0.24 0.52+0.35
! 500 10 86.9+ 7.1 11.6+ 7.2 0.81+0.80 0.14:0.23 0.58:0.44
1,000 10 83.6+ 8.7 14,9+ 8.8 0.9110.52 0.09+0.20 0.53+0.28
Control 10 76.7:10.4 22.0+10.4 0.99:0.78 0.04:0.14 0.18+0.31
250 10 76.6+ 9.3 22.32 94 0.7110.61 0.09:0.20  0.33x0.33
F
500 10 80.0+ 8.4 18.6¢ 8.3 1.00+0.86 0.09:0.19 0.3210.38
1,000 10 75.6¢ 9.0 23.1+ 94 0.91:0.57 0.09:0.20  0.37:0.37
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Table 3 Biochemical findings in sera of rats treated orally with AM-71S for 1 month
Dose No. of TP ALB A/G GOT GPT ALP ChE
X (mgfkg) rats (/D) (g/dD ratio aw)  au  (KA) (apH)
Control 10 6.0¢0.3  2.7:0.2  0.8210.05 93:21 20:4 32.5:11.9 0.07:0.04
250 10 5.9:0.2 2.7:0.1 0.85:0.05 88+11 19+2 34.6+ 7.7 0.08:0.03
g 500 10 6.0:0.2 2.7:0.2 0.85:0.08 94+15 20+4 37.1:11.0 0.07:0.02
1,000 10 5.9+0.2 2.7:0.1 0.85:0.05 96+22 18+3  39.4:13.5  0.09:0.02
Control 10 5.9+¢0.2 2.7:0.2 0.86:0.09 103:25 153 23.1x 4.2 0.45:0.09
250 10 5.9+0.2 2.7¢0.1 0.86+0.08 84114 14x1 24.7+ 6.1 0.53+0.09
) 500 10 6.0:0.2 2.81¢0.1 0.89:0.06 109:22 16+3 30.2+ 9.5 0.51:0.18
1,000 10 6.0£0.2 2.6+0.3 0.79:0.11 113221 153 29.6:+10.4  0.44:0.16
Dose No. of LDH B-Gl-ase Glu BIL BUN TTT
(mgfkg)  rats {au) (U/dn (mg/dl)  (mg/d)  (mg/dD) (XU)
Control 10 2,570+ 936 2,618+331 15215 1.1:0.1  23.5:1.5  0.52:0.17
250 10 2,336 672 2,568+256 174:£11* 0.9:0.2 23.0:1.7 0.43:0.14
M
500 10 2,114+ 719 2,454+172 164114 0.9£0.3 24.0:2.1 0.41:0.14
1,000 10 2,652+1,187 2,573+431 168+13* 1.0:0.2 23.1:1.8 0.41:0.12
Control 10 2,575+ 814 2,866+297 160213 1.0£0.2  22.422.7 0.48:0.12
. 250 10 1,544+ 670* 2,378+280* 159:14 0.8:0.2 24.5:3.5 0.57:0.21
500 10 2,510+ 798 2,816+274 15818 1.1:0.2  24.6:4.1 0.49:0.12
1,000 10 2,163+ 450 2,741+294 161:11 0.9+0.3  26.0:4.7 0.61:0.30
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Fig. 2 Average body weight in rats treated orally with AM-715 for 1 month
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Fig. 3 Food consumption in rats treated orally with AM—715 for 1 month
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Fig. 4 Water consumption in rats treated orally with AM-715 for 1 month
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Table 3 Continued

Sex Dose  No. of Ca* Nat K* T-CHO  F-CHO FFA
(mg/kg) rats (mg/dl) (mEq/) (mEq/1) (mg/dl)  (mg/dD) (uEqf1)
Control 10 9.840.3 136.4:2.7 5.8:0.3 76114 1242 277+ 91
250 10 9.8:0.3 134,2£1.2* 5.9£0.6 77+15 1144 3152109
! 500 10 9.4:0.4* 136.022.6 5.9:0.4 78+ 8 1211 3312120
1,000 10 9.4:0.3* 136.9:2.8 5.7:0.4 76+ S 11£2 344+ 53
Control 10 10.0:0.4 124.5:2.4 5.2:0.3 77+10 1112 4251116
250 10 9.9+0.6 123.643.0 5.5£0.3* 85+15 13£3(9) 4171176
) 500 10 9.7:0.4 123.3£2.7 5.3:0.5 T77+12 11£2(9) 520:105
1,000 10 9.3+0.6* 125.41+1.2 5.24¢0.5 77£14 11£3(8) 411+ 56

p-Gl-ase: p-Glucuronidase, One unit is defined as ug of p-nitrophenol liberated per 100 ml of serum in

60 min at 37°C.

*. Significant difference from control (p<0.05)

Table 4 G-6-Pase and p-Gl-ase activities in liver of rats treated orally with AM—715 for 1 month

G-6-Pase p-Gl-ase
Dose  No. of Protein L. Specifi Protein .. cifi
Sex (mg/kg) rats  (mg/g liver) (Sftll?ty acpfisitl;': (mg/g liver) II}CtlI'ilt)’ ggfivitl;':
elive  (U/mg pro.) (Wigtiven)  (y/me pro.)
Control 5 127.1:19.6 17.53:4.94 0.14:0.02 145.3:5.6 9800:1660 67.3+ 9.5
M
1,000 5 126.8+ 7.7 23.30+7.77 0.18:0.06 151.127.2 9871:1113  65.2: 4.8
Control 5 103.7¢10.8  9.41:1.38  0.09:0.01 137.1:4.3  15423:2048 112.9:18.1
F
1,000 5 99.8¢10.1  9.35:1.41 0.09:0.01 133.0:9.3 1990613402 150.3+27.5

G-6-Pase: Glucose-6-phosphatase, One unit is defined as uM of P liberated in 30 min at 30°C.
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bt
Table § ATPase activity in kidney of rats treated orally with AM-715
for 1 month
ATPase
Dose No. of Protein .. Specific
SeX  (mg/kg) rats (mg/g kidney) (U;"C‘;‘.’:lty ) activity
g kidney (U/mg pro.)
Control 5 109.1£22.8 62.5t3.4 0.59:0.11
M
1,000 5 112.6£15.2 63.7:4.3 0.57:0.08
Control 5 119.5+15.0 63.812.2 0.54:0.05
F
1,000 5 120.6+ 5.7 63.1t1.6 0.52+0.03

Table 6 Urinary findings in rats treated orally with AM—715 for 1 month

Dose No. of Volume Protein K+ Na*
(mg/kg) rats (ml) pH (mg/rat)  (mEq/)  (mEq/D)
Control 10 15.2+ 8.4 7.9+0.4 10.7+2.4 166+ 84 87+44
250 10 18.1+15.8 7.8+0.4 13.5+3.1 159+116 51437
M 500 10 13.4+11.0 7.9+0.6 12.6+1.7 190+ 108 59+38
1,000 10 11.9+ 8.6 7.8+0.3 10.6+1.7 208+ 90 74+41
Control 10 124+ 6.2 7.8+0.3 7.9+2.2 142+ 78 56+29
F 250 10 7.9+ 4.7 7.9+0.6 6.6+3.0 198+ 72 67127
500 10 7.7+ 5.0 7.5+0.4 7.6:2.4 222+. 89* 61430
1,000 10 7.0+ 4.5* 7.6+0.2% 7.9+3.3 240+ 88* 79+31
Dose No. of Glu Ket O-bl BIL Uro
(mg/kg) rats - - - - t~t
Control 10 102) 10 10 10 10
M 250 10 10 10 10 10 10
500 10 10 10 10 10 10
1,000 10 10 10 10 10 10
Control 10 10 10 10 10 10
F 250 10 10 10 10 10 10
500 10 10 10 10 10 10
1,000 10 10 10 10 10 10

*: Significant difference from control (p<0.05)
a2): No. of animals
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Table 8 Gross findings in rats treated orally with AM-715 for 1 month

Dose (mg/kg) Control 250 500 1000
Sex M F M F M F M F

No. of rats 10 10 10 10 10 10 10 10
Thymus

Petechia (fresh) 2 1 0 0 1 3 1 1
Large intestine

Flatus of cecum (slight) 0 0 0 0 0 0 3 0

Mucosal lymphoid hyperplasia

with hemorrhage of colon 0 0 1 0 0 0 0 0
Lung

Atelectasis-like (partial) 2 0 0 0 0 0 1 0

Hepatization (partial) 0 0 0 0 1 0 3 0
Kidney

Hydronephrosis 3 1 2 0 2 0 1 1

Atrophy (right) 0 0 1 0 0 0 0

Small dent of cortex 0 0 0 0 0 0
Epididymis

Suppurative focus of tail 0 - 2 - 0 - 0 -

Otherwise, within normal limits

LI bLRIRE RO H BT 200 FLL Eo
EvWg2EBE R+ rEL bR,

5w bz AM-TI5 % 250, 500 33 X tr 1,000 mg/kg 1
h A REGER G L - A RBRICE VW TROEAHE
P bk,

) BEPECHIR LAY, HROT —BERD H
Blithol, $-BERICHLTLEBY RET, &
KRS VERRE YR EROHR L RICRA 7, K
Biehs? EEFAR 20~45ml/day # 8z TR 5T,
RERBRLIEL bRAEDI o T2,

) A ki L 2L BBE RiZS kd ol
WA ERREIC BV T, 747y, A/G, GOT,
GPT, ALP, ChE, LDH, g-Gl-ase, BIL, TTT 71 & (Ric
Fi G-6-Pase & B-Gl-ase iz § B84 RIS /LU 2 & o
BEFRE L & ISP IC B E & JF & 7\ 2 b 25T
&h, TOFIFRBEBO 1L bXESRI, i
MRS a0 LREKTH - 0 EEHOBAN
FERDIDTH - 7e,

I MHBRHCHAE RS ES R S Lo liEF o Catt,
Nat, K* 6 #ic 5 5 EREY, ZhEh 89~10.5,
136~141, 4~6 mEq/! L}t <3 & ZOEIXIE LA LS

{, REBELREL Ao, ERBECSVWTHD
1,000 mg/kg BicK*, Na* s s bhieds, Zihik
RBOWIICE 5BEROLDT, MK BERRKICRE
ELRLTROLOTANo T, Th kR R
500 mg/kg B R K+ oighnic b @M%k s, MR
BEREVHIZ BEICH 2 78250 mg/kg O REEAN D
ofc,e & HIZHEHRD ATPase (ot LT L HEBE 52 2w
fls, REZMICORBEL D b L AREEESDPRNT
b LREARIBEECL S LIEVEAY,

4) TEWBROBRTHBH L FRAESEXER L
FREROTHICED b BB LT, EEBDL
PRFICHERR ZO b - 1- BRESEBHOME (Photo
1), Bl (Photo 2) iz R2kiICHB LICRERBD
o,

5) B Y > BOROBEILKIX Y VB0 5 -
LEXLNBH, BEFELEL, AREKEELAE
Poizd L iIMEMEZ V. BT O REEHO/NMESIA
ELPind, GLARKMAR LD LEX b, Zoff
TWTIRR, BHEET OMARRME, AFo/NS2EE (Photo
3, Photo 4), i BHHRE, BOLKMERE, BISLRORM
BORERE BRSO FEIGEE CHBE L, Eoik
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Table 9 Microscopic findings in rats treated orally with AM—715 for 1 month

Dose (mg/kg) Control 250 500 1000
Sex M F M F M F M F
No. of rats 10 10 10 10 10 10 10 10
Lymph node (mesenteric)
Distension of sinus (hydrops-like) 0 0 1 0 0 0 0 1

Thymus
Petechia (fresh) 4 3 3 2 1 4 5 1

Adrenal gland
Cortical nodule 0 0 0 0 0 0 1 0

Salivary gland
Submaxillaritis 3 7 4 3 6 5 4 5

Stomach

Edematous change with cellular
infiltration in submucosa

Liver
Small foci of cellular infiltration
(containing necrosis in some foci)

Lung
Circumscribed bronchiectasis
Circumscribed atelectasis
Petechia
Foci of alyeolar phagocytes

o = O N
o © © ©
o O = O
-0 O =
- O © ©
N © © ©
—_ O = W
o o o o

Kidney
Hydronephrosis

Calcium deposition in some renal
tubules

Pyelonephritis (right)

Weeker affinity for stain in tubule
epithelium with cellular infiltration

o O o W
o

o O o N
—

o © o
S o ©
(=T~

o ©o o

Epididymis
Spermatic granuloma 0 - 2 - 2 - 0 -

Prostate
Cellular infiltration in interstitial tissue 1 - 0 - 1 - 1 -

Uterus
Hydrometra — 0 - 1 - 1 - 0

Otherwise, within normal limits
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Table 10 Myelogram (%) in rats treated orally with AM-715 for 1 month

Sex (n]l);;;:) N:;t:f Blast You;ga:::) t:;tp;hilic Ol:::::lt;g?:lic Eosinophil Basophil
Control 10 0.30£0.42 7.21£2.63 27.10£7.58 2.64:1.49 0.83:0.41
250 10 0.07£0.21 9.44:2.44 24.5418.06 2,30£1.02 0.54:0.64
N 500 10 0.3020.32 8.98+2.21 25.73+4.65 2.8411.72 0.4110.56
1,000 10 0.36:0.64 9.37+3.02 24.78+5.70 1.88+1.42 0.29+0.41*
Control 10 0.12+0.24 12.45+2.61 22.8814.59 1.43+1.24 0.29+0.31
250 10 0.29+0.43 10.92+3.43 25.15:4.51 3.71£2.32*  0.36:0.33 "
) 500 10 0.2410.31 9.78+2.91 21.1143.99 3.09:1.31*  0.44:0.49
1,000 10 0.06+0.20 11.50+2.10 24.01+5.61 2.96:£1.06*  0.21:0.34
(n?g(;;:) N(l:lt :f Er:etllllroid Lymphocyte Meglkeillll'ind Other gm:;t::ym G/E® ratio
Control 10 61.31+4.74  0.2320.30 0.05+0.15 0.31:0.68 37.79:5.21 0.63:0.14
250 10 62.3416.55 0.30:0.43 0.06+0.19 0.41:041 36.83:6.71 0.61:0.18
M
500 10 60.84+5.17 0.44:0.56 0.07+0.22*  0.39:0.56 37.96:4.94 0.64:0.13
1,000 10 62.27+4.18 0.41:0.56 0.42:0.42* 0.23:0.29 36.31:4.38  0.59:0.11
Control 10 62.23+3.00 0.24:0.42 0.24:0.57 0.12+0.26 37.06:3.09 0.60+0.07
] 250 10 58.83:4.25 0.32:0.47 0.30+0.45 0.12:0.39 40.13:4.75 0.69:0.12

500 10 64.61:4.97 0.52:0.58 0.21:0.45 0 34.43:4.86 0.54:0.12

1,000 10 60.75¢5.43  0.17:0.40  0.11:0.23 0.24:0.33 38.67+5.37 0.65:0.14

¢ : Significant difference from control (p<0.05)
8): Granulocyte/Erythroid cell
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Photo 1 The spleen of a female rat
in 1,000 mg/kg group.
Within normal limits. x80

Photo 2 The adrenal gland of a female
rat in 1,000 mg/kg group.
Within normal limits. ¥ 80

Photo 3 The liver of a female rat in
control group.
Small focus of cellular infiltration.
X160
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Photo 4 The liver of a female rat in
1,000 mg/kg group.
Small focus of cellular infiltration.
X160

Photo 5 The liver of a female rat in
‘1,000 mg/kg group.
Within normal limits. X160

Photo 6 The kidney of a male rat in
1,000 mg/kg group.
Within normal limits. X160
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Photo 8 The large intestine of a male
rat in 1,000 mg/kg group.
Within normal limits. X 80

HLIEHarol, TOMAEFBEICHT REL
FRIRTEE 232 <, Ao AM-TIS oD %< 7z 5
FPTh VAR ELIBEL LR,

6) AM-715 » e & W EE ToHr A 5 fF (Photo 5), &
(Photo 6), it (Photo 7) KB (Photo 8) o> #iik i % &
AEEROBICOVTRLEAVW TR LEERED OQ
e hyolzs

7) T B Lo EBOR L i3 PPAO, cephale-
xiniD:12) - carbenicillin'®, penicillin!¥, kanamycinl4,
teramycin!® CEDH LTV 5 0 L @I, BAH
HEEOEIZL - TAET S LEX LN B, KAOHE
RAFESLREE LKL, oIRGB ET 2B
DT oT,

8) AM-715 % 7 v b K5 T3 L KEfD Lo L v
RS oD IMFF IR, AT EFE, 4R
ME, X2V CANVELBOIMMILE L BAFLT R

DEC. 1981

Photo 7 The bladder of a female rat in
1,000 mg/kg group.
Within normal limits. %80

FAK, TRT7 Ik, THxFuve o7 IEFR
#ahzy,

AR THMH S h - BEMERRED TP r < LERS
EMOHEL ZH TRAMICHRE L LD TH ) REY
LEEBETHHILETRLTVWEEELE J
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TOXICOLOGICAL STUDIES OF AM-715

I. ACUTE TOXICITY STUDY IN MICE AND RATS, AND
SUBACUTE TOXICITY STUDY IN RATS

TsuroMu IRIKURA, HIROSHI ADIMA and TAKESHI TSUCHIYA
Central Research Laboratories, Kyorin Pharmaceutical Co., Ltd.

Tsutomu SuGiMoTo and HIROBUMI TANASE
Technical Center of Development, Kyorin Pharmaceutical Co., Ltd.

Acute toxicity of AM-715 in mice and rats, and subacute toxicity in rats were carried out, and the following

results were obtained.

1. Acute toxicity

LDso (mg/kg)

animal route

male Female

p.o. >4,000 >4,000

mouse s.C. >1,500 >1,500
im. 470 480

iv. 220 237

p.o. >4,000 >4,000

rat s.C. >1,500 >1,500
im. >500 >500

i.v. 270 245

Oral or subcutaneous administration of AM-715 did not cause any toxic sign. Tonic convulsion and sedation
In Intravenous administration and slight sedation in intramuscular administration were observed in both sexes of mice

and rats.

There is no significant difference between both sexes in the acute toxicity of AM-715 in mice and rats.

2. Subacute texicity

No abnormalities were observed in general symptoms and body weight gains during the period of administration.
No effects of AM-715 on hematological and biochemical findings were observed in both sexes of all dose groups.
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In urinary findings, increased K* levels caused by concentrated urine were observed in 500 and 1,000 mg/kg
dose groups of female rats, but the abnormality of serum concentration of K* was not observed in the same animals,

No pathosis considered to be caused by AM-715 was observed in gross and micrscopic findings except for the
slight dilatation of cecum, which was not accompanied by histopathological abnormalities, in 250 and 1,000 mg/kg
dose groups of male rats.

These results indicate that the oral toxicity of AM-715 is low in rats.



