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7a R Iy 7RE ) orRPEE NM44l OREFERIERF I OWT

PREICEEIAR - I R - BIREEE-AM B EFEH OEBW - ANERR
HAFEE XS AP A5

7a kR 7y Z7BOFX o RERITEE NM441l 0—REEABRO—RE LT, ZOREFRERC
DWW, ofloxacin(OFLX), ciprofloxacin(CPFX), lomefloxacin(LFLX) ¥ & Uf enoxacin(ENX)
EHBNEBEEL LT, vUX, "9FBIUF 2 2A0TRE2To, v7RZBWT, NM44],
OFLX, CPFX, LFLX 8 X FENX i3\ §h b R O 5 TP 2FFK L 5 - 7223, fenbufen &
DRIFFZEORS CHEKEE CRRMS L VHERESL2FERKL, BMERT I, EEFRIEAD
13 ENX>LFLX>NM441>CPFX>OFLX QIET® - 72, % 7z, theophylline & DRIEHEOKET
WThOEY b ARKEECHIRMEL X UBMEREE2FRL, BMERT S L, BRERAOMS IR
LFLX=2OFLX=ENX >NM441>CPFX OJET# -7z, NM441 i bicuculline, pentylenetetrazol #
LS URKBEESOEBREME RS ko ol, 79 FREICB VT, NM441 OFEMERETH 2 NM394
DFIRAR S & 0 EREFROES & AR E b & BREL SRR ERG NI L2, NM39%4 0
ZDEI2EAIZCPFX BXUVENX XD bbb DTH -7, NM4dl OFEOR G137 4 ¥ &
BeRiZ&nholz, 2 2 OBFMRSHEBEL I L T, NM441l OFEOKRE B & 1 NM394 DERIRPIR
SREEAEREERIZE S50 NM394 DT v MUZAEEES BT 5 [*H)muscimol &1
X3 B HEFER MO F 7 v v RITHEZE & [FKE, biphenylacetic acid DEE T CZHHICRER I T,
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NM441 OFESEFFRIERIE—IB, A GABA, ZABKEAHEEERICL2bDLE L ohTz,
Key words : NM441, NM394, convulsion, EEG, GABA, receptor

NM441((+)-6-fluoro-1-methyl-7-[4- (5-methyl-2-oxo-
1, 3-dioxolen-4-yl) methyl -1- piperazinyl ] -4- oxo -4 H -
(1, 3]thiazeto[3, 2-a]quinoline-3-carboxylic acid) ¥ 7o
Foy7BD=2—%/0r (NQ) ROAKNEETH 2,
FEIZOKRE®R, MEEFL VBRI h, EHRRNTR
NM394 ((+)-6-fluoro-1-methyl-4-oxo-7- (1-piperazinyl) -
4 H-[1, 3]thiazeto(3, 2-a]quinoline-3-carboxylic acid) &
LTHEEEET T, NQ RITEED PR E R OEITER &
LT, FEW, 556DF, BELZ EOERSH SN T 223,
BT, EX T a4 FRFAFEZER theophylline & DB TR
BUEBTLILNHMEINT VB, 12, w7 RZDH)
VeV RRT, B2 DIERT oA FRFAEED S b, %
iZ fenbufen & DHFRAIC L DEELEESFRIND Z L5
LA2VAR-F NGRS RN

SE, —REBEABRO—BE L LT, NM4dl ORBERIER
2w T~y X &AW, ofloxacin(OFLX), ciprofloxacin
(CPFX), lomefloxacin(LFLX) 8 & Of enoxacin(ENX) %
BB E U TR 21T o7, %7, "9 ¥OREB LU
FADOBFBRFCHTEERICIOOTHRIETI £ L b
12, BBFHERAOFKEMF %M 5 72912 [*H]lmuscimol %
MW THNPN GABA, RBEHEAHEER 2R Lz, &5,
NM441 i3 NM39%4 i@ s f, M Tiz NM394 & LU CEE
T 570, BFOKRE 21T IBETIE NMA41 2 v, BIRPE
58 LU in vitro DEBRE1TIHBE1213 NM394 % FH 77,

I w8 & K &

1 FREY

NM441 8 X UFNM39%4 i3 & b icHB~KEBDER
FlodEREOMETH B, NM441 o 1, OFLX,
CPFX, LFLX, ENX #&O0# 5+ 2881013, AR
0.5% hydroxypropyl cellulose (HPC-SL) 7k7&# iz %
BL THW, NM394, OFLX, CPFX, ENX %#%kHN
BET 2881, Thsnxy 250mg % 1N NaOH
Iml T L 72 %, 0.1N HCI 1.5ml % i1 2 < pH
8.5~ 9 ICHBL, IhE4EBERBAKCHERL TRV,
Fenbufen i% 0.5% HPC-SL K&# 2B L T H iz,
X7z, in vitro DERBROBFEITIZ, FEW% 0.1N NaOH
THEBEL, 100'M OBBEFAML, IhrEAKCAR
LTV, KRBICER L EWEUTICRT,

NM441, NM394, LFLX, fenbufen, biphenylacetic
acid(BLE, BHERSR), CPFX(y 7o *x4>®, /x4
TVEG SRR L D HH), OFLX(# ) vy O, m—al
AL VML), ENX(7Vv~=—29®, ARARSI:
FE&I & D #ht), gallamine triethiodide (FLAXEDIL®,
MAY & BAKER), theophylline (Nacalai Tesque),
bicuculline (Sigma), pentylenetetrazol, pentobarbital*
Na(RFAbA L), lidocaine HCl(¥ > o 4 »®, &
JR#ES), Triton X-100(Packard), HPC-SL (HAH
#), ampicillin Na-cloxacillin Na(@F4§f 2 o 1) 8S,

* T 601 SUERHE X P ARGE/ G TV
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BAys%4EE), [*H)muscimol(25.3Ci/mmol, NEN), Zh
5DEWITHRE0.5% HPC-SL KBRIC THERB T 3
5, bLLIREFKD B ZEEAREKCERL THEH
L7z,

2. EREY

EEITITE 6 5BE D Slc: ddY R~ A, Slc:
Sprague Dawley RHEMHEZ v v (BALE, HEXZ X T v
v—), JW-NIBS REEME Y4 ¥ (5 € b UHFZER) B &
VMO R 1 (AR 2RV, Zhs DY
*EiE21~25°C, 1BE45~65%, R EE15ELLE/h,
FREARRA12h/ B (BEKS00 Vv 27 R) E-N-EE
FHNTEEBL, ZOMERER (7R, 7y PAF-2 %
7213 GM-1, BRI . V3 ¥ NRT-1S, HEW) B
JUKBEKIZEBACEBRTES LS5 L, A, ~
TABIUT7y MI1BME, vy ¥zl » AR, B
BLEBICERICH L, 7L, 23>0 Tik, £
18 22~26°C, BEH 60% IR e - B E T 1AM E
B LI ECEBRICAW, 7, NQOBRORSER
THOHBECIHYEERAA L VBRI TRV,

3. EBRAH

1) 7 RZBIESFRIEA

ERICE~VAE 1H6IRE LT, EERATHFRSF
DL VB THV, EM5E, BIMEHE
7 —3(230%230X150mm) i 1 B D AN TITENDBE
BiTolz, HBRERS YA IIKRS%H8h icbic D ESRL
TEEL, DB 24h T ICBE21To 7,

(1) BHEIRER

WEELZEOKS L, D& 2hicb/l VEREB LU
HEMEREAREOEELS L URBEERIC OV THEL
7eo 2, EEBPHSB L URTRHICOWTHEREL
725

(2) Fenbufen & ORI & 2 REFEXFA

Fenbufen 100 % % \» % 200mg/kg & #EREE & % FIEF
WEROKRE L, L 72h bz ) BRE B L UHREHER
SXFOFEB X URKBEBRICOLWTEHEL, 7,
FECEBYI B L USETRIC OV THBREL I,

(3) Theophylline & OHAIZ & 2 BEFERIEH

Theophylline 250mg/kg & #EREE & # EFICEOK
5L, L& 72h b iz b S & EEEEERT O
FEBS L URBEBRCODLWTERE L, £/, SEUHY
BB LUFRTCEBICOWTHEEL,

(4) Bicuculline, pentylenetetrazol® & Uiz KEE

FHRR GG IER

BERFE 2 2 O 5 L, 30min #1Z bicuculline % W i3
pentylenetetrazol %NS L, LA 30min i b
7o RN RSHRIROEELZBEL /2, ILESY iV,
bicuculline # X U pentylenetetrazol D& 5 H& & L
T, FRERTOMARMERSERIREDHERICHERD 5K
72 EDgyofli % FAV 720 %72, HEBREERS 30min #2012 0.2

sec EIDER S 3 v 7 #ERFE4EE (MK-800, EHE
M) 2RV, AEEELEN L (S 2, EEMRE
KROEHEBE L, BROBS I FHRBRICLVRE
MR 100% FIMOMEETR %KD, D I0%E L7z,

2) v ¥ BRMEME

(1) #IRNEESEER

I—FLEET, @B =2 —LEEEL, GABH
IR izMERERD, ERBRERIKCIIEMEFAORY
IFVyFa—TEFREFNEE LI, RAMHNE
NIEEEE (EEREE) A EE L, Sawyer 5 DX
M #BEC LT, BERFWHEHMABERF VYV TLE
b, EREGEE AMEEEHH L L MEEFOBE L
WKHBL, A7 YV RARF— VEWERER % EEERE,
RBt%, BREFFIMICRIALZ, Z0%, =—T NV
FRErEIEIET 2 L & b2, gallamine triethiodide (10
mg/kg, i.v.) TIHEMLL, ATLFERER (661, Harvard
Apparatus) % > TA TR % i U 72, 7B O YIBEANIC
X RARFREEEE (2 % lidocaine HCl) #BAAL 7z, D&
2h AL %BB L 7%, HERELEMAED S 15min HkR
TIEXAEZHEAL 2080 BIRNKS L, MK, IES
FOLEROTLRBE L -, MMk iRkt (EEG4214,
HANE) #HAWTEH L, £, MEREREBEIK
EE2ENT7 AT a—%— (TP-200T, HEAE) B&
VEFEHBZ) 77 (AP-621G, BANE) 2L,
DENREENEFERNFEEC L VHEREA VLT
EHRERHETY 7~ 7 (AB-620G, HENXE) /L T,
R Et % AV RS & RIRFIC ek L 72,

(2) BOLEEER

Pentobarbital-Na fREF T, B ARHF X E (L E E 2
BWIEH*EEL, HEEEEVRO®R, EEECHERA
EBEX NIV THAEDT, KIMEEEESFS L UREFD
BmEfE W SREREB A HE L, THMEE, Bk, #HIK
AR RBA T >V AR F—VERIERERIAL,
EHWAT YV AR TR 1 HERBER * F\EE
WERSCRIAL, EEEEZERAL XY M THEER E
—HEELF, EBEEBHLS ) — N2 22275 — (DA-
15, Canon) DY /N> FHiF L1, BRIAE £ > b
THEFLCBERE L7, BENEEVRHAI &S, R
% [f < 72 12 ampicillin Na-cloxacillin Na 2 f& L
foo Mt 1B LR L TEMBIHNIZIZTRS IR L
TeB BN ECSR R FREA L 1o, BV R EERATE & v Ik
BABEY — VN ERNCEGLN-BER —YCBL,
BYHSMEEORE AN B EEEROY v 7
EROWTERAREG L1z, BW5%, 6h LU Ecb7- ik
W6 & U—MRIER % EGER I BE, SHL, Eps
il 16h B & OVl g L L,

3) *aBRERS

I—7 VBT, 2 I0E—FHEUML, AT
#8 (SN-480-5, ¥ 7 /) #FHWTATHER* i L /- 586
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2 OEXRBERL, BRCEOESTIRMNZHEITL, B
i E2BE L, By F FARRB L UEY F 7 ARS
BAOFIER (L7) 723U8 (S1) DRIBE DT
v, ERBHET BRI VBBRRNEMSERL, VT
yyEFyyuxa—7 (VC-9, HANE) KLV EE
L, RZ7u4 FH X7 (5R-31, BEAER=%) 2AVT
S5 EADIEBBA 2 ER THRE L o, ESHBITERIE
#E (SEN-1101, BH&XE) %AV, #H8t 0.2msec O
R & 2 BEARIE (2~5V) % 5sec i 1 BEDOHE
BTREBMRICE Z 1z, BB X UCRIEKER % E o
T4y 7—NVhizEBEL, Y- Vi3EBEREGEE (MK-
900, ZERTEEH) X AT, EBNEE L L b2 37+0.5°C
R T2o NM441 3O Y > TR AVWTERREL, %
7o NM3M XA KEBFIRCEE LRV F v
Za2—V XD I0min M TERIBREL, BHK
SHEBIBMI D> b, MY+ FARKIEBAREY, %
T 7 ARKB & CBRKSTENIZZ OERERIE L2,

4) GABA, 2B EHEER

RAEEEROAS © T v~ BWEE, Eb/NME
BureeEfEt L, ke Lk 10 f#28 0 0.32M sucrose
FIZTKREYFA X LTz, REY 2 —F%21,0008 12T
10min RSE.0OBE L, B35 % 39,0008 i T 20min BE&E O
SBEL T2, tLE%® 50mM Tris-HClI EBEE (pH 7.4) w2 T
TeMEtk, FAEERCEBL, —60°CI THRERE L, &
NEERCTREL, 0.01% Triton X-100 FE F T
37°Ciz T 60min fi4 > F 2 X—¥ 3 U R21T0, BlES 3
E# DR L TCHRAMED GABAZD7 3 /BEEHKRE
L, LEGERCHEEREL, InE22AREEREL
725

[*H] muscimol £ & : &4 B E & %50mM Tris-
HClE ¥ (pH 7.4) iz T 2nM @ [3H ] muscimol &
0°C, 60min 4 ¥ Fa—Y av®{Tole A ¥Fa
R—y a VRTH, RIGKR%EF T A BH#EH (Whatman
GF/C) L5\ L, WHOMSEE 2 HlEs v F 1 —
varihv ¥y — (TRICARB 4640, PACKARD) ¢#i
EL, IhE22RES5E L L7, 1004M muscimol 7T
TOREEBRLAITL TITV, Boh-HuthE s ISR
HERRLL, 2RI SHBENERREZELIL
ERIVIRROEERERD:, SS5KBROEED
WERFEFAT T [*Hlmuscimol H&XEBR 21T\, [*H)
muscimol DIF RIS % 50% &+ 2 EBE (ICs, (@)
BEHL I,

5) #EatalE

BEEERER 17 test B 5 VL IZDES M Dunnett
FICEVITo T, 12721, FEEREEALIZ D> T pair-
ed-t test X AT, EVIREGHE L RE5REOM TRE
T o7z BRKEIRBRERS %Ki Uiz, %72, EDs,
B & U LD, fEDHEH I probit &% v TiTv, &%
D B%EFRA b KDz,

I.* 8 # R
1. ?TRARBTZEREFEREA
1) BEMEA

NM441, OFLX, CPFX, LFLX 8 X U ENX @ 1,000
mg/kg DEMEORE TRV T EBRIRDSh %
holz,

2) Fenbufen & OHtRIC & 2 EEFERIER

R % Table 1% & ® UL 7 .Fenbufen 100mg/
kg H % i3 200mg/kg O BEMRE O 5 TIEERBIIRD
SN hoiz,

Fenbufen 100mg/kg & OHtFAKZS T, NM441 i 300
mg/kg LA ET, ENX i 30mg/kg BA ECTHARMEB L vt
MEMRS L FEFKL 2, OFLX B8 X ' CPFX i3&%
1,000mg/kg THRBEFRL L1 o7,

Fenbufen 200mg/kg & OHFAES T, NM441 iZ 100
mg/kg ML L CRAEKREE CERERR S X HRENEE
BEZEHK L T2, OFLX 1% 1,000mg/kg THRBEFERKL
o lz, CPFX i% 300mg/kg YA E T, LFLX i 60mg/
kg AT, ENX iX 10mg/kg A L CHEKFEE RS
PHEFRLUI, BBREZIZLALOBYIIFET L, M
RYERSHEITOED,, 8 L UBEHE (LDs f#) %
Table 2 i2% £ TR LTz, EDs, B3 & U LDs, D 5
BBER B L UBSEEROE I 2T 5 &, ENX>
LFLX>NM441>CPFX>OFLX OIET®H 5 7z,

3) Theophylline & DHEAI & 2 BBEHKIEA

#E8 % Table 3 12 % & % TR L7z, Theophylline 250
mg/kg OEMEORE TIIEBIZD Shixh oz,

Theophylline & O #f B #& &5 T NM441 13 300mg/ kgL
LT CHIAMERSES X VHEEESEFERL, ERREHY
i3FET= L7z, OFLX i 100mg/kg KA L, CPFX iX 750
mg/kg X ET, LFLX % 100mg/kg A £, ENX % 30
mg/kg LA ET, NM441l DFA L@k, ESEPFREL,
B %31 & ¥ 72, Table 4 I 3ERMERSHIRD EDs
& LDs E%R F LD TR, EDsofid & BB DHE
IR HE&ET 5 ¥ ENX2LFLX>NM441=0FLX>
CPFX DIRT#® > 7228, LDy {ETHE T 5 & LFLX2
OFLX ZENX>NM441>CPFX OJET#H > 7=0

4 ) Bicuculline, pentylenetetrazoli & U'ig A EE

PRSI

#ER% Table 512 % L TRLIZ, FHRER T bicucu-
lline 8 & U pentylenetetrazol ® A KB FHEH O
EDo-1o fEZ R ® 7z £ Z 5, bicuculline i 2.5mg/kg,
pentylenetetrazol i¥ 35mg/kg TH-7-DTC, ZOHE
ZRWT NQ ORSIRAIER 2 BET L 1z,

Control # T X bicuculline 2.5mg/kg T &K% % %5
¢, pentylenetetrazol 35mg/kg T 6 it 1 s
B3R U7e. %72, NM4dl, OFLX, CPFX 1,000mg/kg
v 3" d bicuculline 2.5mg/kg & DHEHIC L ->TH
BB EFHEL 2 »o7 S, ENXIZ1,000mg/kg T
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Table 1. Convulsant effects of NM441 and reference drugs in combination with fenbufen in mice

No. of mice
Fenbufen Dru Dose - -
(mg/kg, p.o.) g (mg/kg) Clom(‘: ’I‘omg Death
convulsion convulsion
100mg/kg HPC-SL® - 0 (—) 0 (—) 0 (—)
NM441 100 0 (=) 0 (—) 0 (—)
300 3 (82 3 (95 3 (96)
1000 4 (111) 3 (132) 3 (139)
Ofloxacin 1000 0 (—) 0 (—) 0 (=)
Ciprofloxacin 1000 0 (—) 0 (—) 0 (—)
Enoxacin 10 0 (—) 0 (—) 0 (—
30 2 (55 2 (81 2
100 5* ( 38) 5* ( 42) 5% ( 47)
200mg/kg HPC-SL — 0 (—) 0 (—) 0 (—)
NM441 30 0 (=) 0 (—) 0 (—)
100 1 (137) 1 (156) 1 (169)
300 4 (129) 3 (147) 4 (143)
1000 6**( 87) 3 (117) 6**(109)
Ofloxacin 1000 0 (—) 0 (—) 0 (—)
Ciprofloxacin 100 0 (—) 0 (—) 0 (—)
300 2 (123) 0 (—) 0 (—)
500 3 (72 3 (74) 3 (75
1000 5* ( 66) 5* ( 70) 5* ( 73)
Lomefloxacin 30 0 (—) 0 (—) 0 (—)
60 2 (52) 2 (64) 2 (64)
100 5* (39 4 (50) 4 (54)
300 6**( 25) 6**( 29) 6**( 30)
Enoxacin 3 0 (—) 0 (—) 0 (=)
10 1 (121) 1 (121) 1 (130)
30 4 (66) 1 (50) 2 (79
100 6**( 22) 6**( 29) 6%*( 32)

Six mice were used for each group. New quinolones were concomitantly administered p.o. with fenbufen.
Means of the latent period in min to the onset of convulsions and death are indicated in the parentheses.
®: 0.5% hydroxypropylcellulose, *: p<0.05, **: p<0.01 (x* test)

Table 2. Summary of the convulsant activity of new quinolones by concomitant
oral administration with 200mg/kg of fenbufen in mice

Drug Clonic conv.: EDs, (mg/kg) LDs, (mg/kg)

NM441 207.4 (102.2~429.8) 207.4 (102.2~429.8)

Ofloxacin >1000 >1000

Ciprofloxacin 473.7 (258.6~962.9) 585.3 (405.4~983.9)

Lomefloxacin 70.8 ( 47.2~107.5) 78.5 ( 51.2~157.8)

Enoxacin 20.7 ( 10.2~ 43.0) 29.6 ( 14.8~ 63.8)
(): 95% confidence limits

bicuculline & DHAIC L D 6 Bl 1 FITHEAEEE L 366 1 HITRRMERELFLL -,

FERLUI, FTHARTORAERESHMMEIZ1.0mA TH-7-D
Pentylenetetrazol 35mg/kg & DH A Tix, NM44l T, ZD 0% D& DEH (0.9mA) » B ABEERR

8 & U'CPFX 1,000mg/kg 3R 2FEFK L krofc BEEIEFHAORNDLEDICH WS, WTFNOKEE C B

%3, OFLX 1,000mg/kg i3 6 fith 2 Fl TR RS %, VT b 1,000mg/kg D #& 5 30min #12 0.9mA O B &

1 PICHRBEERS L FEH LT, 72, ENX 1,000mg/kg EEZ THRELFERINDL I L i3> o
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Table 3. Convulsant activities of NM441 and reference drugs in combination with theophylline in mice
No. of mice
Theophylline Dose N X
(mg/kg, p.o.) Drug (mg/kg) Clonic Tonic Death
convulsion convulsion
250mg/kg HPC-SL® — 0 (—) 0 (—) 0 (=)
NM441 30 0 (—) 0 (—) 0 (=)
100 0 (—) 0 (—) 0 (—)
300 4 (131) 3 (183) 3 (183)
1000 4 (267) 4 (268) 4 (269)
Ofloxacin 30 0 (—) 0 (—) 0 (—)
100 1 (49 1 (196) 1 Q97)
300 1 (106) 3 (179) 3 (299)
1000 5* ( 65) 5% ( 83) 6**(111)
Ciprofloxacin 300 0 (—) 0 (—) 0 (—)
500 0 (=) 0 (—) 0 (—)
750 1 (142) 1 (143) 1 (143)
1000 5* (181) 5* (200) 5* (200)
Lomefloxacin 30 0 (=) 0 (—) 0 (—)
100 2 (133) 2 (134) 2 (134)
300 2 (160) 2 (160) 3 (587)
1000 6**(127) 4 (128) 6**(145)
Enoxacin 10 0 (—) 0 (—) 0 (—)
30 1 (50) 1 (137) 1 (139)
100 1 (36) 1 (36) 1 (51
300 4 (97 3 (56) 3 (56)
1000 5* ((71) 3 (121) 5* (149)

Six mice were used for each group. New quinolones were concomitantly administered p.o. with theophylline.
Means of the latent period in min to the onset of convulsions and death are indicated in the parentheses.
¥: 0.5% hydroxypropylcellulose, *: p<0.05, **: p<0.01 (x? test)

Table 4.

Summary of the convulsant activity of new quinolones by concomitant

oral administration with 250mg/kg of theophylline in mice

Drug Clonic conv.: EDs, (mg/kg)

LDs, (mg/kg)

NM441
Ofloxacin
Ciprofloxacin
Lomefloxacin
Enoxacin

405.0 (182.4~1560.6)
466.2 (220.0~2021.0)
866.1 (680.5~1109.2)
248.8 (117.6~ 597.4)
219.0 ( 93.1~ 744.4)

487.9 (225.1~2254.9)
247.4 (120.6~ 527.4)
866.1 (680.5~1109.2)
206.9 ( 94.0~ 472.5)
272.9 (113.0~1223.5)

2. VY ¥EREMNEICNT 5EH

1) #ARARS EER

NM394, OFLX, CPFX 8 X ' ENX DO#IRN#E5 1z
B9 FRENDIEM % Table 6 2% £ TRz,
NM394 1% 30mg/kg LAF D & O # IR L5 T 13K
B, MEBLLERCIFEACEEYRIZS hh o7,
UL»L, 100mg/kg T 6%iF 2 Bl TREEE & h RER
VFEEL, METREDE, &5 10min IR 28] & & 3E
T L7z, EFAITIE, 4608 2 BITHRE 15min HH 58
RIEFALAZ R KRR B E BB & 1) BRI OSETE LA,
£ 5 30min B IITEAL 2 & FEIEREBEKES 2 L 512
29, 55 14ITix 1h 10min &, o 1 #TiX 2h %%
BUCEE D MRMEFRIEFRFTICREIT L, Fig. 112 141
L7208, ZOFNIEES 3h 30min 42 ME FREDE

( ): 95% confidence limits

FET L7z, fthd 16ITid 4h L E S AR FAES ST D35
LTHBRLZDDDFHICBES kv oz, MiOEER 2
BITIIR S EZEE IO Shie o Tz,

OFLX & 100mg/kg DEIRABETH, 3 HILHTH
W EEERRE oI,

CPFX 30mg/kg TiZ 6 #ld 1 5345 2min AR
TEIREEL L T L7228, o 5 5Tk, —HA%
BRH3FE8D Stz b DD, B EEEZTED Shzh o7,
100mg/kg Tix X 512 2 FIHSTEAR, MF FREDHKIZIE
T L7, &£5H 36 1 BT FEE IS s
Do fzp8, 1HITIRES 10min B & H AR E BT H
SEREHHIT 2 X 51272, 45min DI, BRpHSEER
fEL, Lig 3h LA B O/ U BREEEESE LR U 7>, D&
P 1 BT RS 10min §itk & D KR B ESHF B &
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Table 5. Proconvulsant effects of NM441 and reference drugs in mice treated with
subconvulsive doses of convulsants and subthreshold electrical shock
No. of mice
Drug Dose Cloni Toni
(mg/kg) onic onic Death
convulsion convulsion

Bicuculline HPC-SL - 0 0 0
2.5mg/kg, i.p. NM441 1000 0 0 0
Ofloxacin 1000 0 0 0
Ciprofloxacin 1000 0 0 0
Enoxacin 300 0 0 0
1000 1 0 0
Pentylenetetrazol HPC-SL — 1 0 0
35mg/kg, i.p. NM441 1000 0 0 0
Ofloxacin 300 0 0 0
1000 2 1 1
Ciprofloxacin 1000 0 0 0
Enoxacin 1000 1 0 0
ECS 0.9mA HPC-SL — 0 0 0
NM441 1000 0 0 0
Ofloxacin 1000 1} 0 0
Ciprofloxacin 1000 0 0 0
Enoxacin 1000 0 0 0

Six animals were used for each group.

New quinolones were administered p.o. 30 min before bicuculline, pentylenetetrazol or electroconvulsive shock (ECS).

HPC-SL . 0.5% hydroxypropylcellulose

Table 6. Summary of the effects of intravenously administered NM394 and
reference drugs on the EEG in rabbits

Dose Incidence

Drug
(mg/kg) no change spike/polyspike seizure discharge

NM394 30 6/6

100" 2/4 2/4 2/4
Ofloxacin 100 3/3
Ciprofloxacin 30¢°2 5/5

100¥ 1/3 2/3 1/3
Enoxacin 30 3/3

100 3/3 3/3

EEG recordings were made in rabbits which were immobilized by gallamine and artificially respirated.
Two out of 6 (#1), 1 out of 6 (#2) and 2 out of 5 animals (#3) died after drug injection.
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Fig. 1. Typical EEG recordings of a rabbit intravenously administered with NM394
Abbreviations ; MC: Motor cortex, VC: Visual cortex, HPC: Hippocampus, AMG : Amygdala,
CM: N. centrum medianum, ECG : Electrocardiogram, BP : Blood pressure
oz,

D7 1 NM394>ENX>CPFX>OFLX O JE T H-
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Fig. 2. Typical EEG recordings of a rabbit orally administered with NM441 at a dose of 1,000mg/kg
Abbreviations ; MC: Motor cortex, VC: Visual cortex, HPC: Hippocampus,
AMG : Amygdala, CM: N.centrum medianum, EMG : Electromyogram
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Fig. 3. Typical EEG recordings of a rabbit orally administered with enoxacin at a dose of 300mg/kg

Abbreviations ; MC: Motor cortex, VC: Visual cortex, HPC: Hippocampus,
AMG: Amygdala, CM: N. centrum medianum, EMG : Electromyogram
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Fig. 4. Typical EEG recordings of a rabbit orally administered with enoxacin at a dose of 1,000mg/kg

Abbreviations ; MC: Motor cortex, VC: Visual cortex, HPC : Hippocampus,
AMG : Amygdala, CM: N.centrum medianum, EMG : Electromyogram
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(A) Time after NM441 100mg/kg, p.o. (B) Time after NM394 20mg/kg, i.v.
Fig. 5. Effects of NM441 (A) and NM394 (B) on the spinal cord reflex potentials in spinal cats

Each point and bar represent the mean and SE of 4 (NM441) or 5 (NM394) animals, expressed as the percentage of

the pre-drug control value.
—O— Monosynaptic reflex potential

—— Polysynaptic reflex potential

--+-- Dorsal root reflex potential

Inhibition of [*H]muscimol binding by NM394 and

reference drugs with or without biphenylacetic acid

Biphenylacetic acid

Table 7.
Quinolones

none (A)
NM394 1.5X10*
Ofloxacin 1.3x10°3
Ciprofloxacin 1.0x10°?
Enoxacin 2.4X107*

10-* M (B) A/B
6.6x10-° 23000
1.8X10~* 72
4.9%x10-® 20000
1.7x1078 14000

Each value represents the mean of IC;, (M) of 3 experiments.
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Convulsant effects of NM441, a prodrug type antibacterial agent of the quinolone class

Yojiro Ukai, Akira Yamazaki, Chiemi Kurosaka,
Tsuyoshi Ishima, Yoshiaki Yoshikuni and Kiyoshi Kimura
Research Laboratories, Nippon Shinyaku Co., Ltd.
Nishiohji-Hachijo, Minami-ku, Kyoto 601, Japan

Convulsant effects of NM441 were compared with those of ofloxacin (OFLX), ciprofloxacin (CPFX),
lomefloxacin (LFLX) and enoxacin (ENX). These quinolones caused no convulsion in mice when orally
treated alone, however, they elicited clonic and tonic convulsions and death by the combined treatment
with fenbufen. The order of potency of their convulsant activity was ENX >LFLX>NM441>CPFX>
OFLX. NM441 as well as other quinolones caused convulsions and death by the combined oral treatment
with theophylline at the order of potency : LFLX 2OFLX ZENX >NM441>CPFX. NM441 alone showed
no potentiation of convulsant activities of bicuculline, pentetrazol and maximal electroshocks. Intra-
venous injection of NM394, an active metabolite of NM441, generated spike activities or seizure dis-
charges from the thalamus and cerebral cortex in rabbits, and its effect was less significant than that of
ENX and CPFX. Oral administration of NM441 showed no changes in the behavior and EEGs in rabbits.
Spinal reflex potentials in cats were not affected by intravenous or oral treatments with NM394 or
NM441, respectively. Binding of [*H]muscimol to the membrane preparations from rat brains was weakly
inhibited by NM394 alone, and the inhibition was markedly potentiated in the presense of biphenylacetic
acid, an active metabolite of fenbufen. The interaction of NM394 with GABA, receptors may partly
contribute to the convulsions caused by NM441.



