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BT 20 E0BEEEN S, 22 TELIZ, 2ho D&MD
GABA ZEGKEE W RIZTHE % NSAIDs #£77 - FEHET
WHIEL, flo* . o e bRt L,

I #EEIUFE

1. ¥k

NM441l, NM3M 25 FDA F Vi, =FL oY
7/ REHREESRSH L V5 & i, NFLX,
fleroxacin (FLRX) 3 &HMBE KRS LD, ENX,
sparfloxacin(SPFX) 3 KB AEEHKAESH L 9,
OFLX 3B —8EKASH L 0, CPFX i34 = VER
BASH LD, & 512 tosufloxacin(TFLX) X B IL{L¥
TEHASH LDV #E5 & 1z, NSAIDs i Sigma
Chemical Co. £V, %7:[*H]GABA & New England
Nuclear Research Products & D BEA L7z,

2 Mouse synaptic membrane ® %!

Mouse (ddY strain, 5:8i#) =¥EE, TIELMN%E
BYHL, 0.32M sucrose ¥ = T 10% homogenate %*
E&LL 72, Z @D homogenate X D, &2 & U crude
mitochondrial pellet (P2 pellet) Z & L 7z, Z D pellet
% 10mM potassium phosphate buffer (KPB, pH7.4)
WTERME - BRBEL /2%, Zukin 5D A&V T LD
crude synaptic membrane 258 L /-, & 512, 150mM
NaCl # & t» 10mM KPB iz T 5 [@ # % L, mouse
synaptic membrane & L7z, I membrane %:# X4 &
® 10mM KPB iZ## L (ca. 0.3g brain-equivalent
membrane/ml), —20°CiZ THREL 72,

3. GABA ZAKESOHIE

[*H]JGABA ® mouse synaptic membrane {2 8 i} %
RHEOES2RBZC I VHEL, GABA ZEG&HE S &
L7z,

HIE 125537 B, mouse synaptic membrane % Rtf#, 10
mM KPB i2 T 2 Bl#%# L/, Membrane, [*H]GABA
(BAHBE - 10nM) BLUEWR & 400u] O RICER
(10mM KPB) % 4°C, 20 43[& incubate L7z, 2D 3 %
350ul #27° 5 A7 4% — (Whatman GF/B) _Eicik3|
MR L 7ze 3ml DK UIcfiA A > Akic T 2 BElgeEL,
7 4VF —Edisotope BEBIKY > F L —varh
VW THELESRE LT,

BRENEERIZ, 2858 GHES GABAEEETO
BHEE) L VIFRRNEESE (ImM JEE GABA BHHET
DOREEE)ZZLIIC ZLICE KRB,

#7134~ T duplicate i TEREL 72,

II. #& R
1. NM441, NM3%4 7z &5 icK#EYW D GABA 2
BEEESCRIZTRHE

NM44l, Z DiEMRETH 2 NM394 5 & U7 DS
EYMDOGABAZERBECRIZTHEE LRI L 12,
NM441, NM394 i3 EK7HIIC GABA SHKRES %
BHEL. ZORBEDTHIA X VIE, F L0y 7

2 /0 GABA ZABKREEHEMAR, NM394 12k~
# F & ;»o7 (Fig. 2, Table 1), % 7z, NFLX,
CPFX, ENX i3 E#KEFHC GABA RBGHHES 2 HE
L. #2105 ICs % Table 112”9, —%4, FLRX,
TFLX, SPFX Tit, GABA 25 EHEFRESH
otz NM394 O GABA A EIEM X CPFX &
ENX & OFRICAIE L TV,

2. NSAIDs ZHE T8 % NM39%4 B & U NQs »

GABA ZEBHEEICRIZTR

Indomethacin (Indo), acetylsalicylic acid (Acet), FB
DEMRBEY T & 5 biphenylacetic acid(BPA) 0%
T (10 M) 12 NM394 O GABA ZEKBESCRIZT
BB Uiz, NM394 O GABA /S IHERR
13, Acet DHBFEWC L > TREEINZ P/ DOD,
Indo, BPA o#tfFic X Wi s iz (Fig. 3), %7z,
BPA(10~*M) HFE T NM39%4 ORBEHTH S 4 F
Vi, TFV YT /D GABA REREEICRIZ
THRELRRE LT, Zh s ORBEYD GABA Z& K
WEEEEMAZ, BPAOFEFEC LIV ETHEHRIN:
(Fig. 3). NFLX, ENX, CPFX & X ¢ OFLX T,
BPA O#E T TZh 5D GABA 28K SHENE
BELEHmENn, L, TFLX, SPFX, FLRX T
i, IFEAEEEIN D57 (Fig. 4), Indo, Acet it
FETBITEI05 NQsDICs, &% Table 1 KR
E

m. & &=

HE, DO NQs ¥EFEEh, BRICAVLSIATY
5, ¥/ 0 EDEWERIX, REEh s HBNEREZ DD
EEZONTE, LL, F/urEORMEEbWZ
5NAKEBWT, ZERFEHBMERRERAE2ELTE
DY, ZOPICRIEBEFROBRELED SN TS, &
72, NQs i 8WwW T ENXY, CPFX®", NFLX®, LFLX?
BRECBOTRBERKORESHY, ZhoF/ orE
VBRI SEREAB T 5RO H B 2 Lid &
CHISGNTWD, E5IZ1986F, NQsD—D2TH 5
ENX & NSAIDs O—2>T&% % FB Of# Ak I REHTH
AN L O®|EL I N9, NQs B & UF NSAIDs
HRRORSEREALER SN TV, K2 1%, NQs
DIPXARER I B L TGN EEYME TH 5 GABAD
REBNOREEEBEEL, S5 ZOHEENRR
NSAIDs O#fFIc L Wi an s 2 & 2R L, NQs B
B & U NSAIDs ff FI B D £ 8 5% % - GABA 5 4&#
GHEOHEEL T 2 AlgER 2R L T & 1219,

NM39%4 35 L < BIRX N NQ TH Y, FELHEM
T, ¥72 NSAIDs & O#tFIC & 0 BB & FHFK T 5 AlREH
2ET 2 0E LRI G 2D, i, NM394 8 &
UZDQLAFVEOSa KTy 7/ THsb NM4l, &5
2 NM394 0 £ 2 RBEW O GABA REGBK ST RIZ
TEE LR LT, NM44l B & UF NM394 i3 BEKE
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Fig. 2. Effect of NM394, NM441 (A), its metabolites (B) and new quinolones (C and D) on the receptor binding of y-aminobutyric acid

Table 1.  ICs, value (M) of new quinolones in the presence of non-steroidal anti-inflammatory drugs (10~* M)
no NSAIDs acetylsalicylic acid indomethacin biphenylacetic acid

NM394 7.5x10-° 2.7x107*° 5.8x1077 <10-®

norfloxacin 1.4x10°% 1.4x10-° 1.9%10-7 <10-®

enoxacin 1.4x10°* 8.3x10-° 5.3x1077 1.1x10-8
ofloxacin 1.0x10°® 7.6x107* 1.2x10* 8.3x107
ciprofloxacin 7.6x10-5 1.0%x10-* 1.0x10-* 3.0x10-®
tosufloxacin 5.7X10°* >10-2 >10-3 1.2x10-*
fleroxacin 7.6x10°¢ 7.6%x10°* 5.8%X10~* 1.0x10-*
sparfloxacin 9.1x10°* 1.0x10-® 2.8X107 5.2x10-°

Each value represents mean of two or three separate experiments

NSAIDs : non-steroidal anti-inflammatory drugs
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Effect of NM441 and its active form on GABA receptor binding

Seiji Hori* and Jingoro Shimada
Division of Clinical Pharmacology Institute of Medical Science, St. Marianna University School of Medicine
2-16-1 Sugao, Miyamae-ku, Kawasaki 216, Japan
*Present address: Department of Pharmacology (I), The Jikei University School of Medicine

New quinolones have been reported to have potent convulsant activity, and the concurrent administra-
tion of non-steroidal anti-inflammatory drugs (NSAIDs) has been reported to enhance this convulsant
activity. We studied the effect of NM441, a newly developed quinolone, and NM394, an active metabolite
of NM441, and its metabolites on the receptor binding of y-aminobutyric acid (GABA), which is an
inhibitory transmitter in the mammalian central nervous system (CNS). NM394 and NM441 inhibited
GABA receptor binding in a concentration-dependent manner. The potency in the inhibition of the binding
was between that of enoxacin and ciprofloxacin. In the presence of biphenylacetic acid (BPA), the
inhibitory activity of NM394 was remarkably enhanced. The oxo-derivative and the ethylene-diamino
-derivative inhibited GABA receptor binding, and their potencies were almost the same as NM394. But the
inhibitory activity of the metabolites was little enhanced in the presence of BPA. These in vitro results
suggest that NM394 induces convulsions through the inhibition of GABA receptor binding when it
accumulates in the CNS, and that the concurrent administration of NSAIDs enhances the convulsant
activity of NM394.



