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Cinoxacin®O—3EIER (1)
ThiR R A T3 AVEH

AP —F AL BT F
IGEF R B K LA BIILRT - M s

*YR, Iy bR 3%EAL, Cinoxacin FHE S cdREZE L L&D
PHER LD, MMl X CHFER Y 2B EICRT, Db THETEANIRLLIZTEH
#% K5t L Nalidixic acid # X {f Piromidic acid & H##fT% - oo

~9vA%7id 7 +iZ Cinoxacin 500 mg/kg ¥ EO# 542 L BHGOME, EEk
DIET, SITRRE EORBBIEORT L #MERsEbI, FRA—HAROKSICL
D= R TR EEOKRTE, ®ILK® BREBOBIBELN, 7 b TAEHK
BT T 2 EEERARL ) ZOREMERIETF L1, L L ZnUSNodKERRBREES
7y PRIV ARIOMREE F — TR E L WEBEERD bk o o, Cinoxacin % 7~
9 HMIN xS T5 L a@m&%%r&am&mmvmw BiS% WL HETHHEER

AUG. 1980

L 720 %7z, Cinoxacin {Z(% Nalidixic acid XA LN AEERPRIERHFARIIEADOL S
R L PR RIS 2 0T, MR RITS S B B o BEKIC #~ TR
LHE XN,

iy El X B ¥ H

1-ethyl-1, 4-dihydro-4-oxo (1, 3) dioxolo-(4, 5-g)
cinnoline-3-carboxylic acid (Cinoxacin) 3 7 1Y) #
@ Eli Lilly 4 TBRahi, 77 oBUECHBEERES
TEAIFLOERCERERTH S Vo LHLUENS, AEMT
FELUT 77 b BT IR, RBRR, KEEZE BRI
BEEBIZT VDY, F1, BEROICZDOZRHKDOEDIC
BEO, WKuk, »HF, HEW, HE, BEME, BEZEAER
##, KEEEPILEDRKMERICHRT 3 BERDOH 5T &3
BEINTNE 3D, KBEREYRLULHRT 2 UELS
Cinoxacin DOHKEHREZE LU MEHESE~DOESL B2
L2bDTH 5%,

1. EFHEY

Cinoxacin /3 Ci12:H1oN:0s O %T 3 2RO HE
BERTHRIZIE R, EBICKET, MARKH 265 °C T
Hbo KFPAKEEE, TErF=bFYA, YXFLELA
TIF, TbY, Z20aRkrIEFILL, 2427
—n, KT 2 —n, KEEBRTF LITE DD THETIR
(LK T=F o, RyEy, ~FHITBEALBT
e KICEEED W, EBRITKEL TR 0.5% CMC
(carboxylmethyl cellulose sodium salt) ¥i##E &
LTEEAL o #IRMEESHZIE 1N NaOH % HnTH
#Wel, o% 0.1 N HCl %i@EREimz < pH 7 Ml

Fig. 1 Chemical structures of cinoxacin, nalidixic acid and piromidic acid
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WCHRELERL -, xBHEYo Nalidixic acid k(&
Piromidic acid ¥ 0.5% CMC W& & L7,
Cinoxacin X AW DbiiER % Fig. 1 175
Lo EMOLEHRR AMEHEEARTIE ~v = hE
10g %9 0.2ml, 5 FAE 100 g 49 2ml, %o
BOERTIIFXT=Y 2K\ 10g %) 0.1ml, 5
FATE 100 g %Y 1 ml TERERE YV L FICL Y,
%3 Tlt 5~10 ml1 @ 0.5% CMC [Z#i&HL, %5 k>
AT =TT L DREOMITES L 7co MUGEEIZ 1L L1
LE—kD 0.5% CMC WM i 5 | 7co

2. ERBY

thE 15~25 g Otk DS Z~v =, (k& 150~360
g otk SHIONOGI-Wistar %& 7~ b. {AkTH 3.4~
5.5 kg ODHEMEF I ER LT %P, EBRFEONH
oW TREEREH O GHICRAT 5,

RBOEHJUKRIER

1. aEEM

2URETy M EYE BOMIT Bl L, Lk
10 HEOBEIT I HIEEHE T #~, BLISS O (T4
) LDso %#5H L 7o

1) = v =

Cinoxacin 1,500~3,000 mg/kg T A3 E-HDKA
fidtks 3 ~24 BEBILINICE bR, LDso (3 2,29.8
(1,904.4~2,770.0) mg/kg TH 5, 77z Nalidixic
acid 2,000~5,000 mg/kg IT & 2L MDA EIZ S
24 BMLINICE PN, LDso (2 3,364.5 (2,839.8~
3,986.2) mg/kg #%L 7=#%, Piromidic acid Tt
10,000 mg/kg D KEHETH &L FETHRED LN L
Mo T, SEEHO ML b, Cinoxacin 1,500~3,000
mg/kg TiAio WM, KE Fo#HE, Holim, i
H, K%, Bo&Ea, /Ngom#sE, Nalidixic acid 2,000
~5,000 mg/kg T, B4 & Cinoxacin L REEED
ZiLE, B, M, Bl k8T EHEO £ BRI
7o

2) 3 v b

Cinoxacin 3,000~6,000 mg/kg D51k Y, &
EHEREL~50Thih @Ry L IETHo kG
52~7R%IcBbNIz, LDso it 6,052.6 (4,006.3~
9,144.0) mg/kg TH 5, Nalidixic acid 500~4,000
mg/kg OHEIILY, KE, BERIIES%1I~208
O, —BHITHRD L, KEDEEHIT 3 ~24 BrifiLL
RiZHEbiz, LDs 1% 2,085.6 (1,574.0~2,763.5)
mg/kg T#H%, —7%, Piromidic acid Tit 10,000
mg/kg DRKEHREGTIRLIETHRED LN T D5 720
7y bOE#KH L, Cinoxacin 1,000~6,000 mg/kg T
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M4 Eo M, /KiE, K, BoHImsEaEY, M
DO, FhE B, B, KOS OEM, BEAKS
B, e X COKREREAED b7, Nalidixic
acid 1,000~4,000 mg/kg T4 Hifn, /KiE,
Fo#E, BoEH, Hilles X okE, BoBARLZD
b7z, Piromidic acid 10,000 mg/kg #5® 10 H
B A AF T g TR 4 S SR i ps R S vt

2. —f&E K

*UR, Ty PRI IOITH Y Y 5%, HRF
MiZ=2 %, 55 FTlk IRWIND @ check list 12X
h, 23 THINES 8 O FEITH-> THREL 1=

) =~ v =

Cinoxacin /2 100 mg/kg DM &3 THBALIZA
bLZ A, 250~500 mg/kg TlIPEs 15 4ME D H#
D ERIH O, VIO % & OERMEITEIO Z4Lhs
A b, 60 3HITHRKICEL, HUgbBIZHp» - 72,
F7c 250 mg/kg T 6 B¥RE%, 500 mg/kg TH X
b6 R, 24 Bl o RAICH B X hviz, 1,000
mg kg Tid LSk I, SHER, et
DL F 3 & B IE O B, WRR% & O BRBHELILND
LONRPITHEABIE I N7, 2,000 mg/kg TR
HITSIE b kg, HARNOME, KiRO T, MFEm
filAsBbi, 5 #Hf 1 ik 24 BELINIC FEC L 7o,
Nalidixic acid (4 250 mg/kg DR THE# 5 W
B O EIHOME, WILOEY 2 X GBI K T 532
WhHi, 30 50EITERIGEL, UBRIEIT md- .
500 mg/ kg V. oM Tt Cinoxacin (TH~NTHE
b ARIEF, BITRM, KHOMIE EAAMEBRE D M
HEL L O EHMKEDIKT, MK AL, KR
B, "VEWREIZ & s bifc, 1,000 mg kg Tk 5
filrp 1 A< 1 KR 30 43 #4£1THE L L 7o Piromidic acid
Tid 5,000 mg/kg DHETIH L WITEHALIZED L
Nk - 7z (Table 1),

2) 7 v b

Cinoxacin 500~1,000 mg, kg Tit#45 15~30 4%
YA b BEEOREOET, MR % & EHUKED K
TaEbh, 51~ 2RMBICEERTOMmE, Uk
DSy, BITH, AREBHORY % EARETEIO M
R E~HHEEIT H b, GKIZIKT L 7o 24 BFH
BORHNTIE EATER W L RO Kabds B I,
2,000~3,000 mg/kg Tt LaciERos# L { #imah,
X HITERE VI, K, TR, TR L EBRTHO
£ZALAs B bz, 3,000 mg/kg TS5 FHPLHHS U
AWHET- L 7z Nalidixic acid & 100~2,000 mg/kg
D M4 T Cinoxacin & D HHH8HH0GE 7 EhEik & ¥
AT IHO LB bnichs, HEMIIE Nalidixic
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Table 1 Effects of cinoxacin, nalidixic acid and piromidic acid on gross behavior in mice

T~ Drug Cinoxacin Nalidixic acid Piromidic acid
TTT——
Behavior Dose (mg/kg E'f"‘) 100 250~500 1,000 2,000 100 250 500 1,000 5,000

Conscious behavior
Decrease of alertness + + + i + + HH
Passivity + + Ht
Sedateness + + + + H#

Somatic behavior | o ) o
Hypoactivity + + + + -+ +H H
Hyperactivity 5 *
Ataxia + + H 1
Abnormal posture + + + H#

Muscle relaxation L+ +~+ o + H#t 1
Leg weakness L~ + ft H
Disappearance of righting 4 + + + Iy
reflex | :
Disappearance of pinna + | + +
Disappearance of corneal + H
Disappearance of withdrawal + +
Tremor by touch } + *

Autonomic behavior |
Mydriasis + } =+
Lachrymation + =+ * + +
Corneal opacity ’ +
Hypothermia g ol + +H
Crystalluria P+ + H -
Respiratory depression + * +H s

Mortality 0/5 0/5 0/5 1/5 | 0/5 0/5 0/5 1/5 0/5

+ : Slight, + : Moderate, -H : Marked, 4 : Extreme
Enclosed area shows characteristic behavior caused by oral administration of each drug.

acid O FH KL, 7L A 2,000 mg/kg ORBRTS
Birp 3 HlAsE R LIAITFET L 72, Piromidic acid 1%
5,000~10,000 mg/kg D RHBRTY T EFEOFEBD
EERLIRTE RN,

3) #* a

Cinoxacin 40~100 mg/kg DR OB ETCRITHICE
LREDbNED o 7o 250 mg/kg Tk 3 Hd 1 Bz
200 434k, MEMHEASHEL, BEOHBIER L RO
S sBw biic, 500~1,000 mg/kg Tid#ks 50~120
S%AEPITEMXEDLN, ZTORITHRISERWMITEY,
HEHIHE L, LdL, 24BM%ICE FTofT
WELREE L 7o Zothodkl, ARTHICAFEER
b bk do 7o Nalidixic acid 40~100 mg/kg O
BOZRSTRTHIZEEIRD bk dho 1o, 250~500
mg/kg Tixapz 10~90 2%, wHBEbLN, Hik

A D RS %k, RRIZBVRETIHAIEDD
nicds, 24BMBICAREL . ZOHhoTHIC AE
R FED bk o Tz, Piromidic acid 1,000 mg/kg
OEORETRTBHICELERBD bk b (Table
2)o

3. HENORE

25+ 1°CRABINLFAEET ~v R 1 HBLOHE
BT 4322~ RIBEHC & ) EPHOEEHERY
Z, #XU1ALE7BMO REKSE Tk, #AKS
30, 60, 120, 180 kI IABRZEILE BE L T,

1) HE#E : Cinoxacin 100 mg/kg TR&ZAEBOT
B bk g, 500 mg/kg Tk { BEOKET
B (0.4°C), 1,000 mg/kg T 15 54 b 5 BRICH
7o TELWHKETK (3.4°C) A4 b, Nalidixic
acid I 100 mg/kg TEE (0.5°C), 500 mg/kg
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~ Drug T

Control ‘

Table 2 Effects of cinoxacin, nalidixic acid and piromidic acid on gross behavior in the cat

Cinoxacin

i Nalidixic acid Piromidic acid

Dose (mg/kg E
Behavior ]

General behavior
Sleep
Sedateness

I+
I+

i
Alertness
Excitement

s

Emotional behavior |
Disappearance of aggression ‘ —
Disappearance of sociability | — | —
Decrease of appetite I ‘ -

‘4o~100 250 500~1, 000}

40~100  250~500 |

I+

+
+ o+

Somatic behavior | ‘
Vocaling ‘ — ‘ -
Licking - i -
Disturbance of gait - =
Catalepsy - -
Convulsion |- -
Respiratory rate (Increase) e

Autonomic behavior
Eyelid [ } -
Pupil e
Nict. memb. dilation - \ -
Piloerection - -
Salivation \ - | -
Lachrymation ‘

Vomiting l - | -
EKG ‘ — -

THHEE (1.1°C), 1,000 mg/kg TIRE L WEKET
B (2.5°C) %R L 7c%¢, Piromidic acid TiX 1,500
mg/kg OARTIL{KBOEMLERD ONEDo T

(Fig. 2),

2) R#E#E : Cinoxacin 100 mg/kg Tix 7 HE®
BRICL Y BREZLRA LN AW, 500 mg/kg TH
F1HHOAES 30, 60 AHICBEEOHEBRTHRNEADL
nich, 2B, KREBETBRRAL, 4~5HBTH
RE 2~ 3B BECLBRL, KBRILLALRE
TAMM %R 7=o Nalidixic acid 200, 500 mg/kg
TRELBHOSRBETRIIRERSITL b REITWH X
NAEA%ZR L 720 Piromidic acid 300, 1,500 mg/kg
TR7HEORERER L > TIR]BOEAZRED LN
%Zd o 72o %+, Cinoxacin 500 mg/kg ONEZKE 7
BEHO=v 2T, HMRIZLYBRRICACROHESRER

I+

— : None,

———— b

+ : Slight,

+ : Moderate, + : Marked,

b oY e

4. WIEHEHER

1IBHI0EDO~y R Hn, HORSETR £EWOR
BREREOAES 15, 30, 60, 120, 180 4%, EnLl
ToRARrIK1BlOoRERECARES, 5, 7
B BiZ Cinoxacin, Piromidic acid Tl 5 60 4%
1z, Nalidixic acid Ci% 15 4T Thiopental-Na 35
mg/kg *#MRES L, GIRNDT 9 o FRERGE BRI E T
B, FHRERRER A 10 Ll B L 7cd 0% EWIER
Y & LBILRBRER T BRET L 7,

1) Bi@E#L5 : Cinoxacin 1,000 mg/kg Tk &5
15, 30, 60, 120, 180 4#%iTEhn ¥f 40, 50, 80,
30, 10%0ia LRkEER %=L, 100, 500, 750 mg/kg
DRERTIX 60 4%ITZTNENO0, 10, 20% DIRILHRE:
YERMED b7z, Nalidixic acid Tt 100, 200,
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Fig. 2 Effects of cinoxacin, nalidixic acid and piromidic acid on body temperature in mice by
single administration
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x—x: Control (0.5% CMC) p.o. o—o0: Nalidixic acid 100 mg/kg p.o.
o—o: Cinoxacin 100 mg/kg p.o. s—a: Nalidixic acid 500 mg/kg p.o.
6—o: Cinoxacin  500mg/kg p.o. a—as: Nalidixic acid 1,000mg/kg p.o.
e—e: Cinoxacin 1,000 mg/kg p.o. s—as: Piromidic acid 1,500mg/kg p.o.
Table 3 Effects of cinoxacin, nalidixic acid and piromidic acid on potentiated
narcosis in mice by single and repeated administration
- Dose ! Potentlated narcotic activity (%)
Drug (mg kg) | No.. of slngle _»Bepe‘ated administration (day)
[ p.o. mIC€ | administration Ist 3rd ! 5th ‘ 7th
Control (0. 5¢ 4, CVIC) \ - 10 0 - - | = —
IR S B _| S S R B —
100 10 ; 0 0 | 0
o , 500 l 10 10 10 0 I 0
moxacin | 750 10 | 20 | . . _ _
1,000 ; 10 | 80 — — — -
I U R - | — o
| 100 I‘ 0 0 - - | - _
Nalidixic acid 200 .0 20 L 20 0 \ 0 0
alidixic aci 50 10 | 70 I ) 80 100 80
} |
: L000 | 10 100 — - — -
S ] - | .
Piromidic acid | 300 |10 0 | 0 | 0 0 0
iromidic aci 1,500 | 10 0 | 0 0 0 0

Cinoxacin, nalidixic acid and piromidic acid were administered 60, 15, 60 min. before intravenous
injection of 35 mg/kg of thiopental-Na, respectively.
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Fig. 3 Effects
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mice
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x—x- Control  (0.5% CMC) p.o. o0—o: Nalidixic acid 10 mg/kg p.o. a—as: Piromidic acid 100 mg/kg p.o.
o—o: Cinoxacin 50mg/kg p.o. a—a: Nalidixic acid 50mg/kg p.o. a—a. Piromidic acid  300mg/kg p.o.
o—o  Cinoxacin  100mg/kg p.o. @—a: Nalidixic acid 200 mg/kg p.o. a—a: Piromidic acid 1,500mg/kg p.o.
v—o: Cinoxacin 500mg/kg p.o. w®—as: Nalidixic acid 1,000mg/kg p.o.
e—e: Cinoxacin 1,000mg/kg p.o

500, 1,000 mg/kg DR THE 1545%ICZENFNO,
20, 70, 100% DEALHREEEM % /R L 7225, Piromidic
acid Tyt 300, 1,500 mg/kg DHRTI AL fEAR
FW bk b o 7z (Table 3),

2) R#E#S5 : Cinoxacin 100 mg/kg CTrRKREHRE
Lo T2 ERARALNE WA, 500 mg/kg Tk
#EE1HEBC 10% O LREERM A bR, L
L, UR®E3, 5, THERSHTCRZOMEHGMY
$lte %3, 500 mg/kg DREHKRE 5, THH=Y
R TH, HBRIZL D BERNICAROESENRED bl
Nalidixic acid 200 mg/kg Tit #5581 HEREH
IT20% OBILHEBER TR L7228, K1E 3, 5, 7H
BREHCRZOERARFE.L 72, 500 mg/kg TRHE
10HBEHTT0% O mILKBERALRL, U#%3H
E# 80%, 5 HHE 100%, 7HH#80% DIEALR
L7zo Piromidic acid 300, 1,500 mg/kg Tit K&
BEIT Lo T MmILBRBERAE 2L b hxdbo e
(Table 3),

5. BREH

SVENSSON & THIEME 10) QFEE|Z4-F{ Animex
activity meter TERZT T4 - 7co 5 B OEBR A
151~295 counts #RT~ v 2L B, EPksE 304
BT~ v RE 1 CFOFRER EOFE (23X37x30 cm)
TAN, L% 5 2HERET302MoERREE 1 #1000
LTHIE L 720

Fig. 4 Fffects of cinoxacin, nalidixic acid and
piromidic acid on spontaneous motor
activity in mice
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200 mg/kg p.o.

Nalidixic acid
1,000 mg/kg p.o.

Piromidic acid
100 mg/kg p.o.

Piromidic acid
300mg/kg p.o.

Piromidic acid
1,500 mg/kg p.o. [
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Cinoxacin 50, 100 mg/kg TrixtBHOETHE L2
{Z L%, 500, 1,000 mg/kg Tt 5~15 SMHEIT
WENIEEO EERV LR, 3040 GEBRT
SEEDHAFW bz, Nalidixic acid 10 mg/kg
TRMBHOBEHRELLZ VA, 50~200 mg/kg T
it 5~15 Sl X U 30 4O REZHRHA I
L, 500, 1,000 mg/kg Tt 5~10 4 & TF 30 5+
D BB FAHITHE FITWA L 7o, Piromidic acid 100
mg/kg TRMBEOEBHRLIZLEALELL TN, 300
mg/kg Tix5, 10 MEd X U304l BEBRAHE
BiTHmL, 1,500 mg/kg TrkxtiBEO@EENR & DR
KEZROZRZD bk b 7o (Fig. 3, 4,

6. BEEEAR

DUNHAM & MIYA) OZEEXHwn, 1 #1000 <
VA @ES4BORETHE L TWwhEEREICOE2
FURITHET L 02 EYEMAb b L L, BEKZET
gy 15, 30, 60, 120, 180 4Mgic, 1 H 17
BEIORERETRERKS 15, 30 S%ITHEL 7.

1) B[@E#5 : Cinoxacin 100, 500 mg/kg Tit4
{ AEEHEOMHEIR A bk \nas, 1,000 mg/kg Tk
5 15, 30 3%IT 10%DMFEIEME R L 7o Nalidixic
acid 100 mg/kg TREIEEDOMEIX 4 bk nas,
500 mg/kg Cit 15, 30, 60 LI ZENFN 60, 20,
10 %, 1,000 mg/kg Tit 15, 30, 60, 120, 180 4%
ZENZENR 90, 80, 40, 30, 10 % AEHEDO M % T
L 7z#%, Piromidic acid % 1,500 mg/kg T fEMIL
Zwbhkdo T

2) KRE#S : Cinoxacin 100, 500 mg/kg Tit 7
AEORERGICL > T2 HizBEoMmEED b
ko fce %d, 500 mg/kg OREZKETHEHD <Y
AT HRITLY, BUEAK A& Z0bhi,
Nalidixic acid 200 mg/kg TIRIEAZ A HNE WIS,
500 mg/kg TRHE 1 B H®D 15 41%IT 40% D REIIEHED
WHEHAON, LI%2HH 10%, 3, 4HH 0%, 5
HH 10%, 6HH 0%, 7HH 10% & [OizEOMHE
23V L 7zo Piromidic acid 300, 1,500 mg/kg Tit
THHOREREIRL > TIL{ERARZD ONE -
7o

7. BEHR

1B 10ED <=7 2% fAvn, COURVOISIER 12) @ f@:
Z5Ev, BE 30 cm OKFERERONCEZE L1 mm O
ST =y AWk CREZE, 3@EEIEL, 30EE
3 10 BUAREREZHETHT L LBTEENWES
rEPERADY L L, HMAKRSTAEYERS 15 30,
60, 120, 180 4ri%ic, 1 H1[E7 B REkE Tl
JEH% S 15, 30, 60 HHICHMEIER LRI L 7

1) B[@E#%E : Cinoxacin 100, 500 mg/kg D fE
TREERARA LN E WA, 1,000 mg/kg Clis
15, 30, 60 2l EznEh 20, 30, 10 %D BEMHIE
FAHE® bhfc, Nalidixic acid 100, 200 mg/kg T
RE{ERARA b Ak, 500, 1,000 mg/kg Tl %
NEFENRKZE 15 501%1T 40, 80 %, 30 4}1%1Z 40, 70 %,
60 43017 10, 20 %, 120 43421T 10, 10 % @ ME|VE A s
Zw bhic, Piromidic acid 14 1,500 mg/kg O A&
BETIL{ERARBDONEH o T,

2) KR#E#%5 : Cinoxacin 100, 500 mg/kg Tt 7
BMORERETI L BREMHIEARZD ONE o
72o Nalidixic acid 200 mg/kg TRERARAbNE N
#%, 500 mg/kg T L1 HED 50 %0 BREMGIIER
X5 HHEIR20%, 6, THHITIX10% KBHY L.
Piromidic acid 1,500 mg/kg 114 fEARZv LN
o 7,

8. MEORFRAR

1H10ED =y 2L AN, KEMBAD it & b
30 cm DEINLET ILRELAE (on side, on
back) THEML 730t EWIEABD L L, HEKE
TR EYKRE 15~180 44%12, 1 H1[E 7 BAORER
ECcraks 15, 30, 60 i ERRAHCHT 5 1E
RxBE L7

1) HM@E#E : Cinoxacin 100, 500, 1,000 mg/kg,
Nalidixic acid 100, 200, 500, 1,000 mg/kg,
Piromidic acid 300, 1,500 mg/kg T 32 I
AR OMEEZD bk b T

2) [R#E# 5 : Cinoxacin 100, 500 mg/kg, Nali-
dixic acid 200, 500 mg/kg, Piromidic acid 300,
1,500 mg/kg @R d 7T BMOREHKETILLE
MRS DOMENERD L& o 7o

9. MERER

1BI0ED =Y R HnT, 50 mA, 0.2 sec (T4
5B REAE 13), Pentetrazol (85 mg/kg, s.c) IT&
% #8847 %+ L T Cinoxacin 100, 500, 1,000 mg/kg,
Nalidixic acid 200, 500, 1,000 mg/kg, Piromidic
acid 300, 1,500 mg/kg DR TWTFhOEY B
BIYERER I R I,

10. EEFRRIEAR

110D~y R nic, 4.2 mA, 0.2 sec DE
% 3y 7, 50 mg/kg @ Pentetrazol 3 X X 1.3 mg/
kg © Picrotoxin K FHEHITL 5 10% LN OE#E
A, EPEORS 15~60 HEIC HRINIZHEI D
#~7c, Cinoxacin 3 k& & Piromidic acid @ 2¥#
12E1®, Pentetrazol, Picrotoxin it O #iRIEARE
@ bN %o T2, Nalidixic acid ¢t 500, 1,000
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Table 4 Effects of cinoxacin, nalidixic acid and piromidic acid on electroshock-,
pentetrazol- and picrotoxin-induced convulsive activity in mice

Dose  No. of | Appearance of convulsion (%)
Drug | (mg/kg) . — ——— ‘
1 p.o. ‘ mice ‘ Electroshock ¥ ' Pentetrazol Picrotoxin ¥
Control (0.5% CMC) | - w0 0 10 } 10
_ | S— ! — |
‘ 100 |10 ' 0 0 } 10
Cinoxacin ‘ 500 10 0 0 ‘ 10
1000 10 0 10 | 0
- — — {
| 200 10 0 i 0 ‘ 0
Nalidixic acid ; 500 10 0 20 1 10
‘ 1,000 10 0 60 ‘ 10
Piromidic acid ‘ 300 10 0 0 i 0
iromidic aci 1,500 10 0 10 | 0
1) : Electroshock 4.2 mA, 0.2 sec.
2) : Pentetrazol 50 mg/kg, s.c.
3) : Picrotoxin 1.3 mg/kg, s.c.
mg/kg OHETENEN 20, 60% O Pentetrazol RGFIREZZRZD b Edo T,
WHERERINTHS, B, Picrotoxin D HIIE 13.  BRGRICK DPRIER BT
ARED 5Nk do o (Table 4), 1) ERA &
11. #HEBRIG a) v b fkKE 350~360 g Ol Wistar 5 v
Sidman B4&HRM L ZE L T 5 8 BEHOHEMES » b 10 pE% f\», Pentobarbital-Na 60~70 mg/kg il

FeHwnic, 1B4LE L, SHBIREILOERY 2y PSR TICRAR BRI EEEE (7> A
7%5%, v At box HOUAN—%iffbyay /7 EH) KEEL, FIKE (FC) BRiEkmrhl Lic
HIOWBET LRy Pa—1Z4Y, Ehr FO&E BEEH 1 mm QR FREBELGDE EITESE LT,
L 30~90 412313 5 v o5 — i LRI, TR (0] 588 36 % il bkl (AMY), #% (HIP) [Tid%s 0.5 mm 28

ElLTco FEVOABRITHICHLITTRELEREL, LC#@ L 7-ER 0.15 mm O 4+ BB
FURICERICHFEINDIBARREBEL 7. ThHD 0.4 mm ONHEEMKE LT, DE GROOT 4 O 7y b
Cinoxacin 200 mg/kg, Nalidixic acid 200~400 mg/ MERFBEZITEAL 7o BEREBHZEHIZIER 0.5
kg, Piromidic acid 600 mg/kg T#» 5, Cinoxacin, mm OREBHEY EEOBEBLEIEE L. T ZEh

Piromidic acid @&/EH, EBREOMELPRLHEMNEE DBBIBEAKBIO 2 2 7 2 —Z v LT Lickk, HE
THEEZERRD b kb o fco —F, Nalidixic acid Aervr (BYV ey b)) REIHVBELEBCEE L &
400 mg/kg DRAR TR 4 Al 3 PNUTRIGH, EEEZEH BREBBE MU HLERL 1o,

AE (p<0.05) T L7248, 200 mg/kg TiXIEA b) * = :{kE 3.4~5.5 kg Otk x 2 11 L4 A,
BRBD ONEho 7. A& & O FEE® (T L 7-d5\w», Pentobarbital-Na 30~40
12. HEEHNDOER mg/kg M5 P 5 R B T 0T B AT IF T S A ] S 3 1

8;B&OHMES v + % Pentobarbital THEE:L, W CEEL, FREREEEHE (ANT. SIG) [Tkl
BRI THMEEHL, Le $70id S1 ORI EEl1mm OBEEMEMAERES mm & L THRER
XBH, B F ARG ERME LMD Le BIR & Eieps, HEESHK (CM), SAMERAE (GL), #®
hEER L 7o KTFBEANE (HVM), RHk (AMY) L U8BSE

Cinoxacin 100 mg/kg O®N#%5, 10 mg/kg @ (HIP) 224 0.5 mm # 3L THeig L /cE & 0.22
%R 4f, Nalidixic acid 200 mg/kg D&% 5, 10 mm OREMH LT REERE 0.4 mm OWEEEEE
mg/kg D% IfHE4t, Piromidic acid 300 mg/kg D# LT%#NFN JASPER & AJMONE-MARSAN15) Of¥[X
A#%5, 30 mg/kg OHRAGSTREL L RSy +7° A T L fe W SEMAIZHFA L, Cannon plug N> &
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Fig. 5 EEG pattern before and after oral administration of 1,000 mg, kg of cinoxacin in the rat
L. AMY : amygdala, L. HIP : hippocampus, L.—R. FC. : frontal cortex
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Awake Slow wave sleep Fast wave sleep
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PN NNNANP Ay by | V‘\MWHW”MMW VAR i M A ol
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L L L

Cinoxacin 1,000 mg/kg per os

1hr. 26 min.

1 hr. 30 min.
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o Aahddihmsie ook A &
haliinad Mg e AN o
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T TN S T g
v e
oot e Ao i I e ol -
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M L7tk ERAEAY ML YVEEFIREEL 7

Sy b, 22 EdIRIREERIMEL ~ 28T &8
FHBBHOLO AL - T, BHEZEARIC 2\ TEKK
B, EHRTICT%- 7.

2) RYI77a

WErEETS HEY 75 7@k K, OER, BRERE
B, HENL L CEREHHRICL VBRI TN S,

a) v b :Cinoxacin 500, 1,000 mg/kg D#H
BETCRRE 4~ TEERRZD bk do 7o (Fig
5), Nalidixic acid 500 mg/kg DEOE G TRk <
2= CEERBED bR EHo cds, 1,000 mg/kg O
BORSCREBBICETHHEE 0 HOFEKATHz
kb 5 Hz iR TrHEmMMBALNI, L
LZoZAbid 24 BB%IZiISIREE L 7z & R IBIE
B, BRI T 5K 8 — I EERRD
L%k o oo Piromidic acid 1,500 mg/kg OO
BETCRKE N2~ REEERD bNE D o

b) # 2 : Cinoxacin 250~1,000 mg/kg DREMOHK
B, Wi — v CEERDD bk do T, Nali-
dixic acid 250 mg/kg DEOK S TRMHE % — I
L ED LA o fohs, 500 mg/kg k5L 72
Bl 1 Bl 5 141 %8B ICIRE L e RIERH B0

wy g

2sec S50uV

b N T Ll EDEHEH & Nalidixic acid O KE&RETH
RAEFH O MBS A fEtkd R SN, LA L Nalis
dixic acid KROOEETCIRBEHICEBHARRDN,

BE L EPORBHMIHHINTL T 9 OTRERD
BREOHERY EHICHBET A LRRETH> o ZZ
TROHA A & LT Cinoxacin 3 X U¢ Nalidixic acid
rEBAIES, RERHEBYSUTREAORNE
fi% o7 Thbb Cinoxacin 100 mg/kg DOBEEA
HSCi 2B 1 BT 1 %h b 24 SHRIEHT TRHE
HHB L o BerEsstiz B bhkho 7o (Fig. 6).

Nalidixic acid 40 mg/kg DOBEBARESTIX2HED
20~35 SM%IC EHASHBL L 7o2s, RiERSFEZDON
%o 7o 100 mg/kg Tt 3HIf 2 HliTRE 10~34
SBIEESEEL, Z0%BWRPFLOEE{HNT
AR, 32~36 SREL Y HKE, BKETE Rk
iz, BT EET s RRKO RERSH Rbhmd
oo 5 40~50 SHITIIHRE, BREFEH DT
TR O KBRS, BEE L T#L
RS R, T OARERERS 4RMUE
Ly LBbhi, L LG 20 BRI RER
Ve bk do 7o (Fig. 6), 500 mg/kg O 1 AT
B L R % P o T I K TETER AT R T
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Fig. 6 Comparative EEG pattern before and after intraperitoneal injection of 100 mg/kg of
cinoxacin and nalidixic acid in the cat

After cinoxacin 100 mg/kg i.p.

Loy Awake - B 71min. |

LTIF e

II:. :1\\1,; SIG. ittt

s S Mww wwwww%w | M‘}"IU‘WH ’5 w "l*hl —

Do ——— wmw b
~— e A " !

~ T~ \ '

t Y% Gain 2sec 50 uV

Note. Seizure discharges in all the leads corresponding to behaviorally clonic

convulsion with nalidixic acid at 42 min.

%, 90 SBEL Y FEMRABIL, LB 200 7% % T
FeleFeat, ARBEMRHHE Z BIFHIBITIRIET L /2o Piro-
midic acid 1,000 mg/kg DOREAKEGTRKHE £~
ELR e RO b N %o 1,

3) gz 49 e e

HRARET TR, BWIEE (AWAKE), MR
& (SWS), #igHER (FWS) o 3 fbkaEs &M
K D i3, TREEENIZTZ 74l 72d OAIK
BRERN TS5, HEZEOTLIH, 7~8KRMoOHE
BRY 77 7REETE D LREAT L EMBUKEQCH S
REWE, 5 RMAECLYIEIE—ECHRMERD
BRAREIND 16, T OHFEEYO Rz EERRIT
PLRTHEBLIZOPRIEAERT—2DHREE R %,

a) 7w b :Cinoxacin 500 mg/kg DREMOZE TR
STH & DBIICERIZRED bN%kH o Tco 1,000 mg/kg
TIRR4HIH L FlAs 2 %EE TEE L TRBRELR
Lics, thoplciitiBe OMITZRIZO b do
7z (Fig. 7), Nalidixic acid 500, 1,000 mg/kg D&%
A5 Cr 1 EE%EE TEE L TERREBERL o
PU#gRasBERL )V sk RLT,

Piromidic acid

1500 mg/kg OEOEETEINBEOMICERRTD
b o Toe

b) # 2 :Cinoxacin 40 mg/kg DAL S TR
1 E OBIZERZIRD bNE VA, 100 mg/kg TR
51~3BRKEL D 8 FMEE TEE L THRIERER
DBELNBSLIRERY, REEERS L CHEEELE
LR Ml a N, 250 mg/kg TS 2~ 3 BRI%E
L) 8EEMsE TEE L TRBWNGE, REEREE
Lmlansc, Lol 2HEREMBERL ) R 4%
RL7c (Fig. 8), 1,000 mg/kg Ttk 8 W% T
BRREAHEE, THICEHHMRA LT % HIEME A
P55 50 4 & 6 BFfH 40 HICEb N, LA L 2HAK
RABERLE ) R 2% RLEKL 2, Nalidixic acid
40 mg/kg DEOFETHNEE ORMICERZED b
%%, 100 mg/kg Tl 5 1 BEHE 30 55~ 2 BE %G
3 CRIEEIERAEE X, BRIMEER 3 & OB EIR O 4
HAED bNTo L LIRS 3BMEBE L ) gL R U
) R n%R LA L 7o 250 mg/ke TS 2~ 3B
M E & CRERER~ TR, RMERERS X

UEB IR O MEIAS D bitic, L LI 3 BI%E
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Fig. 7 Modification of sleep-wakefulness cycles caused by oral administration of 1,000 mg/kg
of cinoxacin in the rat
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S. W. S.1 !

Awake

2nd day

Fig. 8 Modification of sleep-wakefulness cycles caused by oral administration of 250 mg/kg of
cinoxacin in the cat

Control (%)

F.W.S 14.6

S T uliia :
S.W.L.S

e 18.8

) * Fitty woomah 52

Cmo xacin 250 mg/kg per os

ol ﬂﬂﬂﬁﬂ%ﬂwﬂm el e bl i &

2nd day

12.5

30.1

] 19.2
] I 16.8
h ; 21.4
0 1 2 3 4 5 6 7 8 (hr)

LOYHBERULY X 2R LAITE LI, 2HEMHFSERE BT MRG0~ 3KHE 3~ 6RO 3RO 2

1 fi%EIZ B bR (Fig. 9), 500 mg/kg TS
10~15 1% g8 b, EPr RINT 2 LIETNTIE
& M7 250 mg/kg HEHEZIRFAKORBBERL
7o

Piromidic acid 1,000 mg/kg #O&K5TiEdxig &
OMIZERRBD b ko Too U EORBEIKIEICE X

DORMBHIZHT BB S RIBITHE L 2O Fig. 10T
%5, Pooled control &ML 7o % 2 &fOFHIH
% 3, Cinoxacin 100 mg/kg DR OHETRHHE
WERRNE, 250 mg/kg TIZZHMAO R M 0 ~ 3 R &
Db 3~6MOFTERICED bic, RETHRER
AR 3 & UCEIRIR 122 L { M4 X iz, 1,000 mg/ke
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Fig. 9 Modification of sleep-wakefulness cycles caused by oral administration of 250 mg/kg of
nalidixic acid in the cat

s Control (%)
F.W.S. g 20.2
S.W.D.S. - 549
S.W.L.S. W 12.7
Rest 4.7
Awake 4 v 4 . ' . | . , 7.5
Nalidixic acid 250 mg/kg per os
14.5
43.8
18.6
12.0
} + v / . | . . 1.1
° 1 2 3 4 5 6 7 8 (hr)
« Vomiting
Fig. 10 Modification of EEC level caused by cinoxacin, nalidixic acid and piromidic acid in
the cat
(%) ) .
801 _ Cinoxacin

80:] Nalidixic acid

2

s

Piromidic acid

0~3 3~6
Awake Rest S.W.L.S. S.W.D.S. F.W.S.
[ : Pooled control =1 © 40 mg/kg per os © 100 mg/kg per os

B : 250 mg/kg per os B® : 500 mg/kg per os WA : 1,000 mg/kg per os
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THRO~3, 3~6KHOMAL IITHEEBHMIZEAL
b 7o —7 Nalidixic acid 100~500 mg/kg D%
AKRETREH ML L CIRERIEREH 0 ~ 3 By O
CEL B, Ry EERS X OE R REE O MH 2320
b, HEMEED3I~6RMETRAEELRL 72
% 7z Piromidic acid 1,000 mg/kg R ORETIRE
LWZELRZBD btk d o 1o,

14. #iE - HESHAOZE

8 B OMELE 5 v b % F\wiz, Pentobarbital &
Urethane THE:L 7cd L LEHRTEBH, TE 5721}
XA CYIRT L, 0.1 Hz, 1 msec, supramaximal ®
M CHEMBERML 2L AL IBEBONMEE,
FIUARF 2= =N L TEREREEHL . T,
d-Tubocurarine THRAIZHEE « fhiEE 5% MM L 728
MM 2 EERIB L T 4 U5 I 335 R~
7o O 7 v+ Fy —EIZIYHORE®RDOLEIELHA
o ThbL, BREORKEL R/ 0.01 msec (TL
THONLREARIHEN ERAREOIMEL REI LS D
CABEEIBSEErERNBOFRL L UBEXELI
WAt L 7o BPRBOKRES X KBRS L 7o

1) W[a#% 5 : Cinoxacin 100 mg/kg Mk, X UK
Nalidixic acid 200 mg/kg LU ko &OH5I12L Y,
HRRRIEIT ST 5 BiEGH O B—IERIGR W5 2h
E#BE o TR TR (Fig. 11, 12 ER), L&
L, Piromidic acid OEHRFHTR AV, I LK
d-Tubocurarine TR ITHIKE « 7 H: 4 H% LW L 72/t
REEBEANRTSL 7 EE U2 IHBRIGITH LT
Cinoxacin % X {f Nalidixic acid i2$0#EA %R 7=

(Fig. 11, 12 TK), Cinoxacin # X (& Nalidixic
acid O EW % 10~30 mg/kg #HIREH LTI, Mg
BENRIGHERBLL 72 & = QUVHER IS 122 REREE T
flENniz, LL, Piromidic acid iRz D L 5 %1k
ARBADONEP 2Tt 70 F+FY —HITL W IHORE
HoZiLx#~5 L Cinoxacin 500 mg/kg b LK
Nalidixic acid 500 mg/kg DO#%O#& &%, MR L
HFy 7L, HOREROETLTWEZ EHBELD
iZa¥ni (Fig. 13, 14),

b) K##E : Cinoxacin 100 mg/kg 3 L (& Nali-
dixic acid 200 mg/kg # 7~ 9 HRES S OEE L -
LED5y FOBHORTHD w-t BMIRXEFEF Y bD
ENEENE Do T2

z 2

Cinoxacin 27" 7 »[&HEEIZ, T NIHEERELR
L1 BRI REERSSER L IEAEIN S, Cinox-
acin OEEFEW A 20 mg/kg/day T xHBREMIZA

w7z Nalidixic acid @ 2 4%, Piromidic acid ® 3 {&
DN EETL DI,

A6 2 1 Cinoxacin % 35 HMlS v M52 8
AMEERR LT Aol A, MREELRLED,
THLRFOMEBEMKIGI > ItMREF/ED { I UIEH
BROEHRL L VKB 2 cBELEAROBREOK
H, HE, BILHORE, HEOBEELEDH- 2T
LEHREL TN S,

RedifTrole=v Aty PRI ZEBHERRART
it Cinoxacin ®7 v FOHEIEREA <Y RDZhO#H3
Z558, FTIIRIRELHEBIE =Y R TRKAA 24 R
UANTHLDITHM LTIy P TR#EE2~7 B%ITEN
TRET 2O TCHIEREBL L UHFEREZ =Y RES Y b
ODETELL RA B, 3EYOHIFERE~YRESy b
T#EE~5 L <=v A TiE Cinoxacin >Nalidixic acid>
Piromidic acid, 7w b Tid Nalidixic acid >
Cinoxacin >Piromidic acid DIEMLER L oo Aatk#H
HRBEOHBRFE L L Cinoxacin ZiE<=vREFy
FOWFEIIGBICITO ML, KE o, KEoMk
CENL L CBERAICHERERRY, KIREE MR &
R#s, 7v FREBPATEE, KR, AR, $h, Ho
5k EOEFHEOZILNBE INT,

Z® X 51T, Cinoxacin, Nalidixic acid % Oxolinic
acid RILAWORIERRZEL LTHBELHLLETS WR
BRICED ON DT, PRI LTRSS
HBod5Z BN Tn5E, Tkzid, B, W&,
bEW, B, L ICFUHTEL WEBNE TS 18~
200, PERE 2D, KHRBWAE 2D X ETH 5,

Z D 7% RATHBUN 20) & Cinoxacin ¢ H1AX fi# e 5l 8%
VER%A~LFEZEL TS O operant 78, T%
bbb Sidman BOFM4REI#ZIEE conflict fTEI%HE
BRERYTZV, g3 PRpRmileRtH
ZHMIC Y EbNT, DR, Oxolinic acid & 15
~100 mg/kg O HEETH LI PIRERTIHER LR
L 7z#%, Cinoxacin 30 mg/kg & Nalidixic acid 30
~100 mg/kg CRAETOLEBBD bk doTl, %
7z Oxolinic acid 30 mg/kg I% conflict FTEHIIZI &
VW 1T LIS, Cinoxacin ZRAERE & D
STcEE D,

Baedfikotc=v R, v FrOTBHRFOI DL, ¥
FrRBEERLE, =YX, v k& Cinoxacin
R R @ 50 {% (1,000 mg/kg) L LoROKEITL
D EBGOLEY ERERETHEBEOKET, STRH
% ¥ ORMEBRE QMK & BUREER, KIEO TR, TRY
DHEY % EOARBIEOEILE R+, AERHEKRN
RO RIERN LIE LIdBE I hTw3 Nalidixic
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Fig. 11 Effect of cinoxacin on twitch responses of the gastrocnemius muscle of the rat elicited
by indirect and direct stimulations

—— Spinal rat
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Fig. 12 Effect of nalidixic acid on twitch responses of the gastrocnemius muscle of the rat
elicited by indirect and direct stimulations

Nalidixic acid (p.o.)
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260 mg/kg 10 2'0 30 min.

500 mg/kg 1.0 Hz, Imsec 30 min.
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ol ' :.' i “
1, 000 mg/kg . 0.2Hz, 1 msec 57730 s:ec. G'?mnlOg
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Fig. 13 Changes in chronaxie curves for
contractions of d-tubocurarine-treated
gastrocnemius muscle of the rat
following cinoxacin administration

Chronaxie curve — Spinal rat —
~ 6
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st Cinoxacin 500 mg/kg p. o.
k: e: 30 min.
3. 4r x: 60 min.
S a3l
> 3
% 9
(N
E af
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Duration of pulse (msec)

acid 1,000 mg/kg (BFKE D 25 {%) ORIOFZGITHE
LELLBV. 2% 3 OFTEITH 250 mg/kg LI LD
FARTHE, EXHOMBEL L UEH 2 HET 50, H
BH1Z1d Nalidixic acid ITHBE LB, 2 2iZA bR
DEERB/NBIITHA~FE L L 55, BPHEIZX 5B
Zzbhic,

&Iz Cinoxacin IZBEKE®D 25 &3 %bHH 500 mg/
kg DHEAHRE TR~ v R ITPnT T L BEDORILIKE,
HEEBHOBRYVERTIRTEY, BKEKRO S04 34%b
3 1,000 mg/kg (10% HIER) OHEITL Y MHTE
LWEBEOTH, mibRBIER, BREBORY L LU
Tl gEoREE BEO MEN 2D LN, —F,
Nalidixic acid TIREEKED 2.5 506 25 F%bD
100~1,000 mg/kg OHEE5IZL Y, AR—IEADBEREKT
g0 T, WALKKERER, MR, BEOMEGZD
bihtco 2Dk 517 Cinoxacin TR#BEMRIZIF VTR
U THEMERIONT 5 MIERARRLN I, Licds
S TINbLDERYL L RE%\» Piromidic acid Z
1, PLEBEWINED 2, ZORRMERIZHT 50
H#IfE B Nalidixic acid IZHELIE 2 255N ERE
ANt X HITHKEERIT T Cinoxacin (& 500~
1,000 mg/kg DO AETEHREY % & 3745, 50~100
mg/kg DORRTRMNBE & OMICAEOEBHEILEE
»hNitwn, —7, Nalidixic acid Tl 500~1,000
mg/kg ODARTHFELEHDOBKY %, 50~200 mg/kg O
ARTIE B¥EBHO M 3o T, Nalidixic
acid ZEMEHEBFEO 2 A ofeBddY, —F
Piromidic acid it 1,500 mg/kg (FEHKRD 25 {%)
ORBRTRAEAKEHORV LA LN A\, 300mg/kg
(FERED S5 %) oRRTHREIFOMMERL 7o

Fig. 14 Changes in chronaxie curves for
contractions of d-tubocurarine-treated
gastrocnemius muscle of the rat
following nalidixic acid administration

. Chronaxie curve

8 — Spinal rat —

7.
S 6l o: Normal
- Nalidixic acid 500 mg/kg p.o.
S st ®: 30 min.
H x: 60 min.
— 4t
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Duration of pulse (msec)

B &1t 23 Nalidixic acid 500, 1,000 mg/kg @ K
& T Pentetrazol EBHEIFEOMHF L RO T 5B, FHx
DERIZENTIX3ED L IMER, Hi Pentetrazol
REERRL2 2w bhd, L5 Nalidixic acid &
500, 1,000 mg/kg D FBRT Pentetrazol K#OFH
RVERER Lo 2DX ST Cinoxacin 21k BEE
Bosn, REFEREARLE{FDoN AN E 2D
Nalidixic acid @ & 5 % FRHERBIERL 2N 0
EELOLNS,

% 7z, Cinoxacin WREKRD 5%, 25f&T4bb
100, 500 mg/kg PHRED1 BH1 M7 AHORERET
d, RIBOTE, mLHKE, Dick BREOMHTER
FT5ZEREL R, BB RILKBRERATE, LA
REICX Y fEAHM% L, Nalidixic acid &RBICKR
BB L > TTHHEDE L Bl EL b T,

RIZEEHOF v FOFTHIT LR THEBEHARDIL
W, FUERISERIC T 2RAEEHART D LERRA
BOHSE 10 {£8& % AT Sidman BEHRISITEHT S
Rics, BREMELAEL 7o Cinoxacin 200 mg/
kg, Piromidic acid 600 mg/kg OEAHKETRRIE
B BRERBLPPHME S WEROEATR LD
5720 —7, Nalidixic acid 400 mg/kg O&EIT LY
4 B 3 PUZRIGR, BERBORYEED L (KA
BTHAZ D BOABERSREDN LD, TOLI%
MEERLE L3O EZLHLND). b A IT200 mg
/kg TRHUBLNALERETHo 2o WFRIZLTY
RATHBUN 20 ##4E LT3 X 51T 3 BWREFHRIE
CHLTELWERLF AN DL EL b, 3%
WRBFHR TN LTI FEOMEAEREIEP o T

DUSENBERRY 1) |3 Cinoxacin + X U BREHD 7
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v PER—EEEAMIZ 2312+ ¥%8r #<, T%b
b 7.5 Rl LM O BHT 6, Nalidixic acid &
Oxolinic acid %& 30 mg/kg D EF “HEH" D8
%K L 7z2¢ Cinoxacin TRREZEDOEI Ao /- &
5 Jo

RadfTh o 1cBBEBEI 2245y F Ol < x —
v %A%k, Cinoxacin it 500~1,000 mg/kg, Piro-
midic acid (X 1,500 mg/kg OABREEIZL > T E
BOLMERBRL %o 7o & T A%, Nalidixic acid
Tk 1,000 mg/kg OBEITL WV EBEFEOHESE 0 KO
BBBIETHZD b, 37 EWKkE% 8 BEOMK
BEMRIZ 7y O ER—EREAPEL BT L LA
Cinoxacin Tl 1,000 mg/kg DKRKREEITLY, 4
AP 1 FICERBAO LT h A M bk, 500
mg/kg LT T4 £lbdi%kd - 72, % 72 Piromidic
acid & 1,500 mg/kg % T&<{ WEHKEW, —HK,
Nalidixic acid TiZ 500~1,500 mg/kg D ¥ 58T
WEEIR & R R AR D, BB R 8 EJITEL
WIDTRENPoTe TOLSIT, 5y b DORRBITHL
T Cinoxacin & UXxfIBEHid 500~1,000 mg/kg
DHBTCIELEZF LTI R h o T2

ZZTHORENT» b I ELL, O MKEEN
BITICL W IBRL T2 22 T4 5 EBYIT %o 7,
Cinoxacin it 250 mg/kg DFOKFET—HHIZ, 500
mg/kg LI ETIELFIZ, F 7 Nalidixic acid Tkt
250 mg/kg L) EOROKE TEBNT, RSB 7,
X O%, BWITESEEER, kB L L & oK
WHERASRbN, 24 BEM#%ICEIHL -0 Piromidic
acid Tt 1,000 mg/kg % THBHEIRABRLAZ -
72 Méi ¢4 — > 1Z1% Cinoxacin, Piromidic acid & 3
1,000 mg/kg % CEALA k4o 7225, Nalidixic acid
500 mg/kg %5 L7 260k 1 BITHERICIRR L 7%
ERS SR bN I, RIERS T —AITEY O K s
BIERLTRETEENEIEEADOT, InkdL R~
7co BIZR® & 5 12 Cinoxacin % Nalidixic acid % #
08535 &, WBENMEREBANIELREDR, EHo
ZLRMHINTLES O THAEERORFAMNTE R
Vo ZDbMENE 20 EEMITEH L7 &2
5%%, Cinoxacin 100 mg/kg (2L b 2 #Ifk 1 HT,
Nalidixic acid 40 mg/kg Tit 2 P& BT F FIBH: A5
Rl T2HLLHEWITL 2BHERIIEZ S { P
BORDOTHB T LhRE I NIz, LA L, Cinoxacin
Tid 100 mg/kg DBEBAESHT L > T RIEFESIZF
RL%do 7o —F, Nalidixic acid Tt 100 mg kg
*RE L7 3 W 2 Blo R — R IEF BT R
bh, PHTAKREOKRREIERFITHBIT L /o 2OLE
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THTREREREE DN, Nalidixic acid #5~
7 2@ Pentetrazol ML IET I HBE S b
DI AHREBDbNS,

RIT+ 2 OIER—ERIAM T 0T 5 88% 25 &,
Cinoxacin (% 40 mg/kg % TZ&4kAi% ¢, 100 mg/kg
DEDBEIZLY SVERMICAEY, 250~1,000 mg/
kg TH, ZoMmHEL { HikINT, KL 1,000
mg/kg <=7 2D LDy IKHX4T5HEADT, *2
Ty a IRl fEMEHD B 5, —F, Nalidixic acid
Tlid 250~500 mg/kg D LEIZ X b Cinoxacin @ 100
mg/kg ITIZIZLEKT 2 EBERMMSE LN, LdL,
Piromidic acid Zix4 ZoMoLftiB b i s>
7o

DL HIT Cinoxacin # # 3 |T KR53 LR
M, EEEMAE T O BT A% 508, 24 BefEs
A #EH A b, Nalidixic acid CHb N 7- %IESE
FHD L) AP RKEERRERALENAZ Edbipo DT
Cinoxacin OHBEMIA %L & MEHEK  Nalidixic
acid LY RIBELHEEINT,

PUEME OHRITI MR - TS Bl 5% A
FTHI0NHBNW2M, ZZTHHEHS Y F OLBEE -
BMHERETRANT3IEMIZOL S AIEHND L5 &5
e RE L7, ZTD#E, Cinoxacin RKEHKEL /-
#4 Nalidixic acid & RBRITE T O UGHE % 8 B 7% s
O L 720 LAL, EIERRBICHT 2EEEHEH#
EBINTo dLAAMEKREANDBIRY CREEICAN
LBOLDTHAEN,

Uk, =R, 59 bIUFabLBONIEEBR
b, #FEDO PIEAERO B3 % Bl 7o
Table 5 C% 5, &#HHH#ZH#ET 5 & Cinoxacin OH
W R~NO % E Nalidixic acid L b 3% b Hn
ZEMBLMITINT,

¥ E

EYREEDIEHOL=T R, 7y PRIV Al
AL, Cinoxacin ¥ B[ ZIIKEHEEL-EEDF
HIEHR 2 T8), fKiEd X CF A5 = 1R ITHT, b
TR AW 2 XITT %Y Bat L, Nali-
dixic acid # X X Piromidic acid & Jt#f # 7% -
7o

1. Cinoxacin Z~<v X, v bD Atk&EMEITLD
LDso ZZ N %N 2,297 mg kg, 6,053 mg/kg xR L
Too HIBRIT L D B, KH, Bk CEIMEN O
B, MR, #&RxE%IN, Cinoxacin OBREER
Al — A ik o Nalidixic acid X b 8,

2. =9 X, 5 MZ Cinoxacin 500 mg/kg (FEK
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B0 254%) ¥REAKET 3 L Nalidixic acid & R4k,
ERBOWE, BEBHEORT, STERE LhERED
W & EBERSHERT 5, %2 TiX Cinoxacin 250
mg/kg U LEORARTHHER 2 LR MR L
¥, AFEEIX Nalidixic acid ICH~RZELLEETDH
5o

3. Cinoxacin 1z 500 mg/kg DHET=Y R
FABEED KRBT, HLKE, BREHO RY
%, 1,000 mg/kg DR TE L WAREBETHE, HILKE:,
BREFOBY L L VBEFEOOEE, REOMMLRL
7285, ThboEMiE Nalidixic acid IZH~EL {55
N,

4. Cinoxacin [& 50~100 mg/kg DR (BBEKED
2.5~ 54%) T Nalidixic acid, Piromidic acid (T&4
bhicd 5 2 HEEHOHMZIZD bk ho 7,

5. Cinoxacin KBS0 OKE T Sidman
BEBERIS, FHRS, MED RS, AESEAL LS
BRFAREAITE BT X123 % 0o 7228, Nalidixic
acid it 500 mg/kg Ll 1@ ff T Pentetrazol i
OREEET T,

6. Cinoxacin & 100, 500 mg/kg 1 H1[@ 7 H
MOREHRETY v TR EETR, HILKE,
GliEd, BELXUINED REOMEERS Zho 7

7. Cinoxacin i 1,000 mg/kg T35 v +OKHE
RE— VI TEE B LIBX kb o 1225, Nalidixic acid
TRRARTEBHICLT 2HE 0 Ho BEBLREIT
M ERL 1o

8. Cinoxacin 250~1,000 mg/kg ODEOAHKS L L K
100 mg/kg OBBEREH TR * 2 O 4 - ITH
ZER2w bNE o fco —5, Nalidixic acid 500 mg/
kg OEO%ET 1/2 FUTHEEIL, 100 mg/kg O
B CiR 2/3 PHIZAME KREERS ) Bbiio,

9. Cinoxacin 100 mg/kg OEAZETIX * I D&
WEWEN, 250 mg/kg CRHEBERRWE L CER
BRfME X, 1,000 mg/kg TS 6 RAOM
BRI EEL, 7y PTYEEMERELRL

10. Cinoxacin /3 100 mg/kg Ll D F& T Nali-
dixic acid BRI, v M EBGICEHEER L MH
Lo

Ll FORRE >, Cinoxacin @ PREMHERICHT S
YR Nalidixic acid [THBL, HbL»IFHNRERE
INt,

el B

AREETILSIC S0 EHIE VIO S FTRFTESE
BERMoRE ¥, REAK WERTH NEHE HFE
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GENERAL PHARMACOLOGY OF CINOXACIN
1. EFFECTS ON THE CENTRAL NERVOUS SYSTEM

Ken-1cH1 Yamamorto, Kouji YosHiIMURA and AKIRA MATSUSHITA

Division of Neuropharmacology,
Shionogi Research Laboratories, Shionogi & Co., Ltd.

The effects of single or repetitive administration of cinoxacin on the central nervous system and
the neuromuscular junction were behaviorally and electrophysiologically studied to examine
centrally induced side effects in mice, rats and cats, and compared with the corresponding effects
of nalidixic acid and piromidic acid.

1. The oral LDs of cinoxacin in mice and rats was 2,297 and 6,053 mg kg, respectively. The
toxic dose produced renal hemorrhage, hydronephrosis, crystalluria and hematuria. More renal
damage occurred with cinoxacin than nalidixic acid at the same dose.

2. Oral administration of cinoxacin at a dose of 500 mg/kg (25 times as much as the clinical
dose) in mice and rats caused sedation and inhibition of somatic behavior, such as muscle relaxation,
hypoactivity, and ataxia, like nalidixic acid. Doses of over 250 mg kg in cats caused sedation and
vomiting, but these effects were less than those of nalidixic acid.

3. A dose of 500 mg/kg of cinoxacin in mice caused a fall of rectal temperature, potentiated
narcosis and a decrease in spontaneous motor activity, while a dose of 1,000 mg/kg potentiated the
above symptoms and furthermore caused a slight inhibition in rotarod performance and the traction
test. These effects were less than those of nalidixic acid.

4. The mouse treated with doses of 50~100 mg kg of cinoxacin did not show the increase in
spontaneous motor activity seen in nalidixic acid and piromidic acid.

5. No effects on Sidman conditioned response, spinal reflex, righting reflex, and anticonvulsive
and convulsive-induced activity in rats and mice were observed even with large doses of cinoxacin.
However, doses of over 500 mg/kg of nalidixic acid caused a decrease in the threshold of pentetrazol-
induced convulsions.

6. Repetitive oral administration of 100 or 500 mg kg of cinoxacin once a day for 7 days caused
no hypothermia, potentiated narcosis, or inhibition of rotarod performance, traction test and righting
reflex.

7. No essential change in EEG patterns in rats was observed even with a dose of 1,000 mg/kg of
cinoxacin, but the same dose as that of nalidixic acid caused a tendency to decrease the frequency
of the hippocampal theta wave in the waking state.

8. The EEG patterns in cats orally treated with doses of 250~1,000 mg kg or intraperitoneally
with a dose of 100 mg/kg of cinoxacin also remained unchanged. But one of the two cats orally
treated with a dose of 500 mg kg of nalidixic acid saowed seizures on tne hippocampus and two
of the three cats intraperitoneally treated with a dose of 100 mg kg showed behavioral convulsions
and grand mal seizures on all the EEG.

9. Oral administration of cinoxacin at a dose of 100 mg: kg in cats caused a decrease in the
slow-wave light-sleeping stage, a dose of 250 mg/kg a decrease in both slow-wave deep- and fast-
wave sleeping stages and a dose of 1,000 mg kg a marked increase in the waking stage until 6 hours
in cats and also a tendency to increase the waking stage in rats.

10. Doses of over 100 mg/kg of cinoxacin inhibited contractions of skeletal muscles of rats due
to a direct effect like that of nalidixic acid. It was concluded that the influence of cinoxacin on
the activities of tane central nervous system was less than that of nalidixic acid.



