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ix/ o RABIEREFERAT oL FRREZXDHHICLY
FRINLIEBEE—NY-1980 PHR/ER & hlic—

AR ZRNMNEZ?-XxH B -HA¥KE
W HERAY ARAE B WDl Ok Y
WO AT Y- B Y- EF ALY
VIR ENEHRA AR - REEHM

ARER R LA - PRFRA

PR, 7y bBIURIEZRAWT, FIREARPOFX/ o A NY-1980HREM, & (IR
7 o4 FRUIRAER &L OMHBE/ERIC & ) BRI NIERRIEOEF2H~, HROFX/ o ALt
WML, EMRIC L DRRENZEIH 54 NY-19813b0#i X / o oAl & [ 7 1L E &1 s
WERAA*®H ), =7 X TI3 benzodiazepine (BDZ) X GABA #&ERI/EAS 26T 2 PiRAEEK
& < {Z bicuculline NEHEZ iH L7z, NY-198% fenbufen (FB) F72i3—Zn 7)) — L7 atd >
BADIRIERZ AT 2 & RYIEEIERIC & 2 BB R4 Lo, FIRIEABIRIZ enoxacin

(ENX)DBA L N§r-72, $ix/ oo fe FBOHRAICE D BRI N3 a0tz i g &
VAR Z F0ICHN, ZOB%LFBHICHRL, LBERERSNERE L, =15 ORST mus-
cimol, diazepam, barbiturates izt ) —#E %7232 N, SBED NY-1985 L °
ENX i35 v Mo BDZ 8L GABA v & 79 —icx$ 5% (°H) -diazepam # L F (°*H) -mus-
cimol NFRIEA2HEL, & <2 (®*H) -muscimol ?® GABA L +7°% —icxtd 2 A HE/EHE
i3 FB OBHRIC & D IBERERICE L e 3N, LA L NY-1980~ 7 X I EEREAE, IMiE
B L URPIBEZ Y ICBIT A RBN N5 2 — 9 —i13 FB 2 AL CLEMINE Z Lidheh
272,

PLEDRgE» &, NY-198¢ FB L DIEYAREIER D% R 13 ENX DZhDIHT S~ HES N
7%, NY-198%&UH¥ / v L Alic & 2ERREDRFEIL, L LT GABA-BDZ L& 7% —icit

TAHREAHEEICLZ D LHEEIN,

BERM=T7 22 FrANK s BRYEA nalidix-
icacid (NA) & pentylenetetrazol % FIR¥E 53 2 & &
Wosadn, 72221 NA 2 BMBEANR S 2 L
SRR L AN RBAIENS - LR ERE LY,
L ADBORIC T > TH ¥/ v v H|o) enoxacin (ENX)
& theophylline % it/ L 7: BE TEL, B, $IR, T
IR, S6IC—MTERIRELLLEDBEND), 20
[ & L T theophylline DI B EH»REICEHT ), »
DTUMEERENI2/cHEEZ 7229, —F, Simp-
SON & BRODIEVIZFEBEENBEAN H 218F D HKIC
ENX400mg# 3EERA L7 & 2 A TADPARIENE R
NP2 BEL T 5, RET H19864E8k, ENX L3z 5
a4 FRILRIEHK fenbufen (FB) 2 A L - KE D BE
TERLERRBENRLE L2, BELD LHEYD
PrAZETS & BRENRE LN,

HRBAFE P D NY-198i3 ENX & BUOIL¥HEE # b
2%/ o RABIHERN LN T, LROBEE» S Z0Hh

BRI T 2EABELMEL, & iiRERL
DHEERCRBRAEDBIFIC OV T EAM LRI ERT
Ao eDTHRET 5,

I RERMIH

1. ERA¥H

ik / o L RHEA L LTNY-198((+) -1-ethyl-6,
8- difluoro -1, 4- dihydro -7- (3- methy -1- piper-
azinyl) -4- oxo -3- quinolinecarboxylic acid
hydrochloride), enoxacin(ENX, kH#), norflox-
acin (NFLX, ##k), ofloxacin (OFLX, % —),
nalidixicacid (NA, #—) (Fig.1) %, ¥xFuf F
FRIRAEHK & LT fenbufen (FB, L %) —) 2&bih
IRD2THENIHEY (Table 1) ¥, 2hFh~e7RNER
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Fig. 1. Chemical structure of NY-198 and main reference compounds

Ti30.5% CMC 72131 %777 TR\ L LT,
RIDFERTIIERNDEEDT FET L2 M2 THRE
# (vehicle) & LTHER L7z, BEPYDOIEGHKIIZE
BRoOEICBR~ D,

2. {EREY

2THtED ddY R~V X (B#hE, =5 KRy—t

R), Wistar 7 v + (%8 BIURa (EFHM
BH7RZ7 M) —X) 2HERAL, ¥ LU vehicle 2+

TRIIMAEL0E % D 0.1~0.2ml, R 2iTi3 1kg4 D 1
mDFETHRSE- L7,
I kBH*
1. fTEYRER
1) #¥%/ oo ALHiRiEK e DHEER
JRRI & U T2~ 24RMaR 21T » 727 2 ((RE20
~258) % 1EFI0IC L L TRV, ¥/ ur Bk
RERIIZNENEID 5\ IRFHCE OIS 21T -7
%R, @MYy — N THEMRERT%, %R,
PR, AR RAENEEL Y R BEL, e
TR DFECHIDFE L TN, —F, NY-198&
FB 0 5.1ibR L EBRADHERZR ¥ A 2 EBRTIE
1B OfRE~-Y 2 (584, #HE25~298) ¢/
v, FROBER{T4-7, '
2) #i%/ v AL theophylline ¥ DHEAEM
24RSRIMR L7 1 BE10~20En =" X (4K E20~25
g) iT theophylline % ¥l 3 721381% / v - H| L R
ROFE 2177\, 3R 3 CRIRMSRR, saptt
BB L UFCHIREDEEL BNy — SR THRE L,

2. BEC & BRHR

WA EBFODFRICHEL T, 1B ER%HE
RATZR MR, FHHREY» S0EHE (2 B8EEL
1) 23 TEME, EWMRTICEREZT -7, 22
DR 7T 70k HI 1 RELLEST v, bt
SEBRRICENEE L ERE—RER» R L 14,
vehicle % 72332 BRERICIES- L, LI 5 ~ 6 BRI
DR, BEHNCHGEE, TR, OENMOEEE TR -7

3. EPREBFORT

1)  ZEEhiERT

UT® 3BEDERIZ>I R ERNTUT -2, BE
BB LUMERD EDBAELFARDERTIL, (4C)-
NY-1988 L U FB 2 2 8 22 I3HpRE 0% 5
LATERRIC, BOBRIRENC 1T 5 RaHYORES
& CIEPIREE L BB Y OB F A BB A IR %
FRECREOS L, £53007% ) L < IIEERERIc 2
NENEw % ERL 2,

i) MEFhs L ORAERE  REREBRBRICEIT 20
Hhs & VRO NY-198 ((C)-NY-198) A I3k
BEEIC L DRIz, Tcbb, MiESL]l b L I3RKE
VA — F400ul # 2 — > % v 7 (combusto-cone™,
Packard)ic& ), BHEMSEREE (3068Y, Packard) T
PRESLE L 721%, “CIRERHES v FL—var iy
v % — (LSC-653% 7213 LSC-1000, Aloka) THIZE L
720 %8, BIABIUY v FL—2 -t LTEREFN
Oxisorb™-CO, (NEN) $ k¥ Oxiprep™-2 (NEN)
FHW, ZOMOFRBRTIIMEOp]l 2354 TLE VI
&N, ¥yvFur—2—(Aquasol-2, NEN) 2z Tk
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Table 1. Induction of behavioral convulsions by combined oral administration of
NY-198 and a non-steroidal anti-inflammatory drug in ddY mice
Number of mice
NY-198 (200 mg/kg, p-0.) with convulsions Mortality
Non-steroidal Dose Clonic Tonic . (%)
anti-inflammatory drug (mg/kg, p.o.) convulsion convulsion
Indomethacin 25 0/10 0/10 0
Diclofenac sodium 35 0/10 0/10 0
Tolmetin sodium 200 0/10 0/10 0
10/10 9/10 100
Fenbufen 200 <12+1> <17+1> <19+2>
Sulindac 100 0/10 0/10 0
Anfenac sodium 70 0/10 0/10 0
Ibuprofen 200 0/10 0/10 0
Ketoprofen 50 0/10 0/10 0
2/10 1/10 20
Naproxen 200 <45> <£1> <24>
Flurbiprofen 40 0/10 0/10 0
Pranoprofen 75 0/10 0/10 0
Fentiazac 100 0/10 0/10 0
Fenoprofen calcium 600 <52/_g‘25> 0/10 <122(l 1>
Tiaprofenic acid 200 0/10 0/10 0
Oxaprozin 135 0/10 0/10 0
Loxoprofen sodium 60 0/10 0/10 0
Acetylsalicylic acid 1500 <4i/i}(1)4> <5§/4_}(2)6> <43§L(')11>
Diflunisal 250 0/10 0/10 0
Mefenamic acid 400 0/10 0/10 0
Fulfenamic acid 200 0/10 0/10 0
Tolfenamic acid 100 0/10 0/10 0
Floctafenine 200 0/10 0/10 0
Piroxicam 7 0/10 0/10 0
Tiaramide hydrochloride 100 0/10 0/10 0
Emorfazone 200 0/10 0/10 0
Acetaminophen 500 0/10 0/10 0
Lobenzarit disodium 80 0/10 0/10 0

NY-198 and non-steroidal anti-inflammatory drugs were administered at the same time. Each dose
corresponds to about 20 times the clinical dosage. The mice were fasted for 24 h before testing.
The number of mice that displayed convulsions or died were determined 8 h later. < > ‘time

until appearance, mean + S.E. (min).

By FU—a ATy —TCRIETAILICLD
UCRE® KD, —F, FBB L U2/ BM4-bi-
phenylacetic acid(BPAA, Aldrich) 5 X t*y-hydroxy
-4-biphenylbutyric acid(y-OH) "?E & i3 FLErTMAN®
LOREE BB L TT 72, Thbb, MmiE50l
FUIRRED R — MO0 NTEBUK 2 MNZ 1ml& L,

BIER 1 ml% N2 TSR L <R L7212 RS

L7z, RWTHEBERERNO-675 (i : 10xg/ml, %
HREYAR— b :5ug/ml, Fig.8) #&t/kisHk0.1m%
Mz, &blccyclohexane diethyletherDiEi (7 :
3v/v) 8ml%hnz, 105ATRE L721%1200G T L0 FE
OAREL T, EODEHLERE 2 EEER L, REES
BHE400LICIAMR L, 40u1% HPLCICEEA L7, HPLC
DBFEITITHASRBIP-1 2\, »F524I12i3TSK
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gel ODS-80TM (15cmx 4.6ungp) % FAvA7=, HlERefd
HRDE) TH 5, BEHE: 0.01M tetrabutylammo-
nium bromide&#0.01M)) > BiE@E#% (pH7.0) &
acetonitrileiB#E (67 : 33 v/v), i : 1.0 ml/min,
AT LBE L 26+ 1°C, RIER @ UV265nm, i
B I ; 0.04a.ufs, BREPR—F [ 0.02a.ufs.

i) EARREIIRFC 1) 2 REHHPORE | NY-198
BUvrofRSmE RRRICRIETE 2 HETIT X - 72
mEd L3R E YR — MR EZ EERMSVKTHERL,
%% 4 ml% Amberlite XAD-27% J Ai2ft L, #BUK20
mI % acetonitrile & EHRDEH (4 1v/v) 10ml
TIHRH &, EHEERESE L, RE2BEAR400.]
ICIAREL, #9040ul 2 HPLCIZEA L7z, BIESRM
KOEY ThHd, BENME: 0.01M 1-hexanesulfonic
acid sodium &%F0.01M ) v EEE® (pH2.5) &
acetonitrile DR (8 : 2v/v), & : 0.5ml/min, %
SARE $ 25+ 1°C, R EER hgik&z280
nm, #XtikE455nm), —%, FB 8 & U2 @O
5%i3 FB, BPAA B LU y-OH nERBH7u~ 7
FAENIT ST,

iil) MEBASAE  MH0.4ml2F0HEAHAR
B2 (MPS-1, Amicon) ICAR, 37C, 1000G T204
MELSHE L7, BonRES L UlFho NY-
198, FB, BPAA Bt y-OH BE#* 2N ThOER
HICHEL TR, MEZAKBAEI, MEPRE (S
LikrbiRE (F) »okRick VEBL,

MHBEEAE (%) =L§%§j@x 100

2) WOPEENE L EERRIBC T 51ER

6 ~ 884 (EKE3IELIL) nfaR~7XERHW,

i) B 1 HI0Ro>y RN, ERMER
RO U 2235A3600741C, #1%/ o v Hl EHUREE
X2 A L 2354133097412 2 L £ 1L bioconvulsive
unit (V34 7 % 5 4 7) i % TV ROWIRAKIC
0. 2B E (i 10mA, ~» YL R1iE 1msec, Ei##50Hz)
L, BRINZEEEMBER (EDo-1o) IZHT 5 ¥
Bk AN

ii) Pentylenetetrazol # % : 1 10CNH~>T X %
vy, ZIRYBMEE 5602145 & CHRRS302%
IZZFNZ N pentylenetetrazol 41mg/kg% BHENIESTL,
Di%302 DRI HR S h 2 RfCHEEE (EDo~y0) (XY
L35 EH 22,

iii) Bemegride fe# : 1 EE10ILn~7 2 % Hv, ¥
HEMRE O 560048 & UHERIRE302 %I ENE
1 bemegride 13mg/kg % BERNIEST L, L3053 LIAIC
FRINZEMCHER (EDo-10) X 2385825

~7z,

iv) Bicuculline i ; 1 B10ILn~7 X %\, X
WEBEOHRS5600% B & CHAHKS5300%IC
bicuculline 0.4mg/kg% #IRiEETL, ZDEE» 5105
FALIMIC R4 3 ST 2454212, bicuculline FEH#C
X3 5 Hea{ER £ 72,

3) FVFLETI—T vt

i) (®*H)-Diazepam (85ci/mmol, 7=+ AV ¥
X)) FEAILBSDT v b E AV, MOHLER &
OKADAO D H R —HBE L TiThk»72 Thbb, 7
v b 2WEEL 2tk EOPICKIKRE 2HIH L, 50mM
Tris-HCl &% (pH7.4) THREVRA—FL, L5
BrEREL SERYEL, BRESETHEL R
—80C BICIRTE L 72, BIZEICESLBAEY 7V EFiR
TRIfE L 727%, 50mM Tris- HCli2100mM NaCl, 5mM
KCl 28 A58k (pH7.4) CHERLLV TS —1Z
me L7, v 72 —& (*H)-diazepam (1.93nM) B
JUEYEEFL, 0°CT602H incubation 2177\,
Whatman BF/C &K T3 951 LR 2 &1k 3 ¢, K
K EoBEHEE RS v FL—F— (Z)TVYNI)
X NRIE L, 2B, IEERIEAICIZ 1M o) diaze-
pam % fi\27z,

ii) (®H)-Muscimol (5.5ci/mmol, 7= v ALV %
2NY) A 1LBRD T v MRV, ZUKIN 51Dk
P—EBEEL T -T2 $hbb, /M, BEKZR £
WZHRESR— b L72%R, 0.32M sucrose TH P,53iE
#18, HHe%50mM Tris - HCl 8% (pH7.4) <8
WL, BESERTHEREL%-80CHEICRFEL, BIE
IR H Y v 7V B FIRICTRME L7274, Krebs-
Henseleit #&E#&ICiE#R L, 0.01% Triton X-1007#4E
Ti237C, 60539 incubation %177\, Pkic% 3 [l
DR L 72% LEURERICERE L L 7y —ERE L,
FEEAEAITIZ 1 mM GABA%FW, L2797 —k

(*H-muscimol (6.24M) B X UM #RML, 0°C,
6053 incubation D%, (*H)-diazepam #ANDH
BERAEDFEIC L ) KEHEEZRIE L, 2B KifE
ISRR/ERG, S B L7,

4. EPHEER

1) = UXDITENC & BEHT

NY-198 300mg/kg & FB 300mg/kg ¥ 721ZENX 300
mg/kg& FB 100mg/kgDHrAIR 512 & N 100%FERI
LRI 3 ZREEYOTERBER 2, Thb
B, BIREK P RE L727%, NY-198% FB 722
ENX & FB 205 L, L# 2 BEALADERFER
DEEEBREL,

2) RIDRGHEIC & AT

NY-198 20mg/kg& FB 10mg/kg% FIRFIC X 2 DRHE
W5 § 5 &, BRICEKBRENSRRT 5, COR(E
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P ETERENRLE F 7 IIRREBICL N ENE S %
HBERIT %, TEIER) 777 24ERICREH%6
~ TRREOMBEL 12,

I SEERRLHK

1. TEIAR

1) #ix/ o ABLUkRT oL FRIVREED
Bk s

<77 212 NY-198, ENX, OFLX, NFLX s & *
NA100~1000mg/kg % BAR13%5 L T L, R,
e ¥R, 5KE B Wi s LAk YoRETHIIZ
RN, T28M%E CRRECFHLED LN Lo

(Table2), FHEICFB (100~500mg/ke), diclofenac
-Na (DCF, 17~85mg/keg), indomethacin (IDM 12.5
mg/kg), ketoprofen(KPF, 25~ 125mg/kg), ibuprofen
(IPF, 100~500mg/ke), flurbiprofen (FBP, 60~ 180
mg/kg), naproxen(NPX, 150~ 450mg/kg), fenoprofen
-Ca (FPF, 600mg/kg) % HMEEO$%E LT LER, &
B, W8 KE WL L LA XoREMENISCRBL
%hrotz, LarL, DCF 85mg/kg, FBP 180mg/kg, FPF
600mg/kegi% 5-RETIIT2RRALINIC 2 #4130, 30, 10%
DFECHIH RN, —F, acetylsalicylic acid (ASA,
460~ 750mg/kg) TIIEE (10~20%) 7 jumping 17&NB
L U20% DFECHIHERN, 1500mg/ke (EREREBD201%) T
1380% i EEHFRNT0%HFEL L 72,

2) #Xx/ o A LRREENHRLS

NY-198 L i RFERNERARN 20 LB 2~
RICFRHCRORE T2 &, B 2THEONKEED S
b, FB, NPX, FPF L Uf ASA ) 4 M frRgC
DAY FAE 7> (Table 1, AL ASA OEARRIT

EIIHMIL 5L FIL), L2 L, SRARZERBENL0
fEI2FIF5 &, NY-1982 NPX 3 L UF FPF n#iaa
WREETIIE RN { -7 —F, NY-198¢ FBo
- TIRERR B D 1057 1 T 7 380% DEEH L FECH
PEN, SERL T TEBMIREL L ko7, £
ZTC, RRERDE D&, - RIEX FB L REr
7%/ 0 # ENX 3 X tf NFLX 2608 U Re
REFANNY-198DF N L LB E T -2, Thbb,
BRI R D105 (100mg/kg) LLETI3 & DHHBETHE
By 728, 54EICTIFAE NY-198% NFLX ¢
130 I3 IBIN b 572, L L, ENX Tl3mikR
D SFET e B50W%DERHFREL, 2. M5B THD TR
W3 A ->7> (Table 3),

3) NY-198k FB % 5-fba L R REE L DHE
Baf%

<722 NY-198¢ FB ZERRAED 1SR, 7%
b H100mg/ke % RIFFICR OG- 5 & 70% 1 R
#hHasRN/e, LH»L, FB2RILEL TH ER—HED
NY-198% FB 01, 2, 4RHFRICIRE L723BACISA
DREEHEFNEFNT0%, 60%, 20%IHWIL, E5ic
WENILERFRZ 6 FRLLED (72384 1B RE
13313 % -7 (Table 4 A), Kkic, RILFAEN NY
-198%2RILE L TH & FB 2 1, 2EHERICES LG
AITIZENENT0%, 60%NDEMHSFRAE LTz, L LH
FHOFZLHRE 4RERELLED 1T 5 L b IomiiI L
»-72(Table 4 B), %3, NY-198x FB %
ICERPRFIR D205 (200me/ke) (3R L, HFALHEA
IR0, OEBICEHMRE { 1200 SRR % BV B
ICDABRNDFEAET e~ 72,

4) #¥i%./ o #|k theophylline & NHHE{EH

Table 2. Behavioral changes in ddY mice after single administration of NY-198 and

related antimicrobial drugs

Compound NY-198 Enoxacin Ofloxacin Norfloxacin | Nalidixic acid
Behavior S g S5 g TS g TS g TS g
(%) (mg/kg p.o.) | 100 1000 1000 | 100 1000 1000 | 100 1000 1000 | 100 1000 1000 | 100 1000 1000
Convulsions 0 - 0 0 0 0o - 0 0o - 0 0o -
Tremors 0 0o - 0 0 0 0o - 0 0o - 0 0o -
Twitches 0 0 — 0 0 0 0 - 0 0 - 0 0 -
Straub tail 0 0 - 0 0 0 0 - 0 0 - 0 0 -
Running 0 0 - 0 0 0 0 - 0 0 - 0 0o -
Jumping 0o 0 - 0 0 o 0 - 0o o0 - o 0 -
Teeth chattering 0 0o - 0 0 0 0o - 0 0o - 0 0o -
Fighting - - — -
Mortality 0* 0* O** 0* 0*
No. of mice 10 10 3 |10 10 (3|10 10 (3 10 10 (3) |10 10 (3

S : one mouse per cage, g ‘ three mice per cage,

— ! none, Mortality : *24h, **72h
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Table 3. Induction of behavioral convulsions by combined administration of a antimicrobial
drug and fenbufen in ddY mice
Number of mice with
Drug (mg/kg, p.o.) convulsions
Fenbufen A“t“g;fgb‘al NY-198 ENX NFLX
200 + 200 10/10 10/10 10/10
<12+1> <14+1> <60+9>
100 + 100 8/10 10/10 2/10
<22+1> <22+2> <60>
50 + 50 0/10 ; 5/10 0/10
| <40+7>
25 + 25 - 0/10 -

ENX : Enoxacin, NFLX : Norfloxacin

Fenbufen and each antimicrobial drug were administerd at the same time.

24 h before testing.

The number of mice with convulsions was determined 8 h later.

+ S.E. (min).

=77 Z{Z theophylline 280mg/kg (BEERF & 401%) %
B 53 5 & 35% D RIHRES L 25% DikiE
B L U 35%NFECHIHEE S iz, KRICERKRR D40
% (400mg /kg) » NY-198 & [7] L FIE 7 theophylline %
FIRFCEOIRE Lo HhER T L A E s I o7z,
—%, ENX400mg/kg% HFR L7254 ICI3ER ) R R
H80%icHAL7: (Table 5),

2. BEBSPRIRT

1) ¥%x/ o A8 LU FBOBMRS

2212 NY-198 20mg/kg % BHENES L TH R ) 7
FLDEIT A —F =& BIIRD b lr > 120,
40mg/kg TR BECEKIC A b AR E L 2RI IREER
(SWDS) il H#2 iR BER (SWLS) #7e\» L% #: (rest)
BEEOMIKRICEN, AL 2IKEIIREI N, 256
CYBITIEM AT IR L, #REIC spike & wave, i
16IT12 slow burst HEREMICERN, 2 FHLLHEUIH
ML7z, 70~100mg/keg Ti3$k515~6037% & ) MEIREK,
LD, IBHD SR, KO RIED
B, T0mg/ke THHNIC, 100mg/keg THBIIRIARE % L
& L7=HK B\ spike & wave, $EKECIT twitch »3R
n, b TR SBMERIERGHCREL,
100mg/kg T3 1 FIHFEL L7z, 300mg/kgDik5-Tizzh
LOEALHE HITEBRITY ) R 23560509 EiTHE
TL7: (Fig. 2), ENX 100~ 200mg/keDBUEMIEST
bIRIEDERIE & FERB OISR, %5 2 ~ 4 Rtk
IV HERBRICE D twitch 2fE5 spike & wave »*
B, 6mFELLERN: L7z, NFLX 100~200mg/kg T
240K & 0 IEnE A 2 R UIIRIIERTE 2 1, OIS,
PER BN L 22 $RE 2 ~ 4 RFRIE K ) Rk

The mice were fasted for

< > ' time until appearance, mean

spike & wave HFHIRL, HTREHCHESESR 24 2
HRIERGTH IR, 200me/ketk 57 1 Fli3FEC L7z (Fig.
2). OFLX 200mg/ke TI3E & N WIRE, L0
LWigmAsEan, #510~70 %8I 3B 2SR L
72, 6 RFRILLEOM, MEOE L WRIEHIHEE, O
#%5.1.5~ 3. SESRGERHT BUE ICRIBKkAY . slow burst A5,
BL7, —%, FB 10mg/keDBHEMESTIIRAIEE, <5
v, BE—EERNE LTI B s
otz L L200mg/ kel % 5 & i%5 10048 & 1 18R
HEHRN, 60~907t4 % CHEICHE, oM, SR, B
2% 0Ol 2 HIREE L < in L 6 Refith & TRASE
L7z, Zo 1HIomEIzEESER L VECREI N,
MEIREI3E U < B0 L KB OB/KEE 0728 6 BeiE30
ARITFEC L2, L Ul ¥ Vi BERIIR L e
272

2) #¥x/ o Rt FBoERS

NY-198 3 ~ 6 mg/kg & FB10mg/ke % IR HHEN
ESTL 725 2 DRI L TN 2 S B e b 72, 10
ng/kg R L DPATIZ3FIR 1FIT 2 REMEL S
spike & wave »HIRL, D 1 FITIIFE, ErtHH
HL72, NY-198 20mg/kgx FB 10mg/kgDfitA Ti310
~903 %I 2BITIEI A, BT 1 ~ 2 RIS
B[, MEIREUIERRICREN L/, Bk TR 5600148
$ N MOFEETRRE, BV TRbkE, FREREES)
$H, TREESRICEM M LA, 1 R242 141 13ER)
RO, 2 5IEROFBERS & UYMUERERIC
L MRS spike H IR, 2 B¥RI1444%1213 twitch %
5 B 7 spike & wave HERN 2 Bef420741C13 4
TR R L TRORERERT L 200, RS2 5
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Table 4. Relationship between appearance of convulsions and administration intervals of
NY-198 and fenbufen in ddY mice

A) Pretreatment with fenbufen

Fenbufen (100 mg/kg, p.o.) Number of mice M ,
+ with convulsions ortality -
NY-198 (100 mg/kg, p.o.) %)
. Clonic Tonic %
Pretreatment time convulsion convulsion
8 h 0/10 0/10 0
6 h 0/10 0/10 0
4n 2/10 1/10 10
<53> <48> <49>
2 h 6/10 6/10 60
<36+6> <46+9> <55+11>
1h 7/10 5/10 60
<40+4> <51+10> <61+9>
0 7/10 5/10 50
<46+7> <69:+3> <86+7>
B) Pretreatment with NY-198
NY-198 (100 mg/kg, p.o.) Number of mice .
+ with convulsions Mortality
Fenbufen (100 mg/kg, p.o.)
. Clonic Tonic (%)
Pretreatment time convulsion convulsion
8 h 0/10 0/10 0
6 h 0/10 0/10 0
4 h 0/10 0/10 0
2 h 6/10 3/10 30
<38+8> <39+3> <50+5>
1h 7/10 7/10 70
<30+5> <38+4> <46+6>
0 7/10 5/10 50
<46+7> <69+3> <86+7>

The number of mice that showed convulsions or died were determined 2 h later.
< > ‘time until appearance, mean + S.E. (min).

Table 5. Effects of NY-198 and enoxacin on theophylline-induced convulsions and
mortality in ddY mice

Dose (mg/kg, p.o.) Number of mice with convulsions
Drug — - - - :
. Antimicrobial Clonic Tonic Mortality
Theophylline drug convulsion convulsion (%)
Theophylline 1402 2002 05 10 0 ; 10 0
+ b 5/10 4/10 50
NY-198 280™ 400> <105+15> <127+2> <120+£7>
Theophylline 1402 2002 0; 10 0; 10 0
+ b . 8/10 8/10 80
Enoxacin 2807 400 <146+5> <146+5> <146+5>
. N B 7/20 5/20 35
Theophylline 280 <84+22>  <129+25>  <128+20>

Theophylline and the antimicrobial drug were administered at the same time. Each dose of a) and b)

corresponds to about 20 and 40 times the clinical dosage, respectively.

The mice were fasted for 24

h before testing. The number of mice that showed convulsions or died was determined 3 h later.
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Alone
2 3 4 5 6(h)
NY-198] r T T —
20 € ]

300 CHNEE Died

40 ]

70 ]

{ - |

100 ¥ o)

200 CX YV v ViR Dicd
(mg/kg i.p.)

v Vomiting

» Twitch & spike and ‘wave

with Fenbufen 10 mg/kg i.p.

0 1
NY18 |77 T T 1

Ky —

Died
Died

3t —

6 —
( -
v Died

10 C>vw—=xmmmmm Died

(mg/kg i.p.) Died

® Convulsion & generalized seizure discharge

Fig. 2. Seizure discharges induced by NY-198 and reference compounds with and

without fenbufen in cats

L TLHBEEC L7 (Fig.2, 3), ENX 3mg/kgx FB
10mg/kg & DY TIIMKIE L ITRNICEE IIRD LN H
>72%%, ENX 6mg/kgé FB 10mg/kg# #EH L2 %HIT
A DR & IR, TREEAERN, 2 ReffRICI3E AR
USRS SRERIERSTIBRREL, 3 RfRICHE
L7z, 10mg/kgREDHATIILBHTELEAZHEL, L
L, MHRE OIS & U5 NY-198 & [RIREDZERA 2Bkl
DIREHBRNSIMERIERGHERRL, 1613 2 Bk
I, fbo> 165136 5EERIM% IR D12 HFEL L7 (Fig.
2,4), —%, OFLX 40mg/kg’& FB 10mg/kgN AT
bEM LGRS, B, L, PP ORISR
h, YBT3 4 ~ 6 BERE%IC spike & wave IR L 72
7, SRERERGFCIIESL Lo,

3. EBRREEMEORT

1) SE@henfgT

i) mFHS X URAD NY-198DEH#H : (4C)
-NY-198 50mg/kg% =7 R iC&EO%S5 L 4 B E T
M B & UIRAIRE % 8E L 72, FB 50mg/ke % 1%
543 L MiEOREIZ(C)-NY-1988 3k 58D £
NE D SMEEZ TR U720, R0 B HRSICI3H
IR L AR L O TRELEVWD LW EHbh
272 (Fig.5), %72, ZORDEE NIRRT A -2

—, Cmax, Tmax, T Y%, AUCo- i b FEEIZEZDH LN
Tehr -7z (Table 6),

i) mEFS L UKAND FB, BPAA 1 L Uf y-OH
DBREHFR . FB, BPAA BLU y-OH omiE+HH &
VB I3 (C)-NY-198 50mg/kg % LS L T
LERTHZ L3, LA FBORIUIRREES
LfEmRHEED b7z (Fig.6), 72 NY-19806HIC &
N FB, BPAA & XU y-OH ¢ Cmax D4, Tmax
& T BOIERMERZ X H3A b 725, Wik 56 & 15
K& DD 2 MET B L UTRNIBE#ERICIIAE
i, FRAUC L HBRIZD LNk T2

(Table 6),

iii) FRARRBRREOXMAHIORIE | FBFIREC M
HP E 22RO LRI ER S N5 2 E
PEHERT 7002, EBREAR L FEREFICOWT
HPLC 7 u~> } 75 AD MR 2T > 72, T b b, (14C)
-NY-198 100mg/ke% Bishic#XM11%5 LRARATAE L7
o lEEEH S & VA HPLC 7 o

F 77 4k FB 100mg/kg % i LEEB A R4 L 2Rtk
DI7a? b TFL%HUNRBLEFAREDNT L THY,
RRBEGRRN L E— PR32 Lidhh o7

(Fig.7), ARk, FB 100mg/kg% Bphits L 72meon il
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Cat 386.1986.12.1
NY-198 20 mg/kg i.p.

Before Fenbufen 10 mg/kg i.p.
LCM ; } 59min 1h 24min ‘Zh 14min
L Amy BT OBy S e A A e Mt . g Hﬁ{WM
1 i
L'Hlp . WNMLLIN IV AN PN AN VM AN IIANAAIAnsrisN P oo d AP ANNNNAALS MM AN NN 8 oW it
L.Ant.Sig
LPC e
L.OC h
LGL - vy
ECG P md N NANN N\t o AR AL A ne ‘,~ -y W\m\w
Aty AR L et
Resp
N A % MMM Al n/’, f WJ—‘
42m1n preym Twitch
ol W*\"“ Mﬂ%‘*ﬂ% e v“Mthi \N\!‘\W«rrw
AR ML u-*' AN W.,_;,. M . ,
AL A S A ] w* M.H% el H N'_‘
m""‘“ﬂ WWMW ok AR AN A ARMARR— 1
“WWVMMW .
VTN, £ s NV‘MMWWMMWWMMM'
ddadadaaldiala . N
\ j w
All gain 1/2 All gain 1/4 _
Clonic convulsion Zsec.50p4v V
NY-198 20 mg/kg i.p. .
. Fenbufen 10 mg/kg i.p at 386.1986.12.1
(Per min) 4
300 1
250 -
200 -
150 4 Heart rate
100 <
Respiratory
50 = rate
0 T T T T T Died
FWS. - 4
SWS. 4
SW.LS. S o o T T
Rest. - v v I -
Awake | ] i1
Seizure
EEG zero T r T r . \
L 2 3 4(h)

CM: centremedian nucleus of thalamus, Amy: amygdala, Hip: hippocampus, Ant. Sig:
anterior sigmoid gyrus, PC: parietal cortex, OC: occipital cortex, GL: lateral geniculate
body, EMG: electromyogram, ECG: electrocardiogram, Resp: respiratory movement, FWS:

¥ Vomiting = Salivation % Twitch & spike and wave
@ Convulsion & generalized seizure discharge

fast wave sleep, SWDS: slow wave deep sleep, SWLS: slow wave light sleep

Fig. 3. Changes in polygram caused by combined injection of NY-198 and fenbufen in cat
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Enoxacin 10 mg/kg i.p. Cat 390.1986.11.5
Before Fenbufen 10 mg/kg i.p. ]
LM | 2h S5min 4h 59min
L. Amy “:'w'ﬁﬁm“,-w\m—wfm
L.Hip A y! -
L.Ant Sig»“*"‘*’*‘f*‘ ‘ AV AN ARV A \ﬁww\wmn«»m\.m K ANV oy
L.PC ’ + 4%\(’\'\;.%"\“‘\\% M
L.OC Wt NI NS A N, ',‘|L o«
LGL VM“"‘V‘\\#N‘“'J\/"'M\-W’\N :'\«%Nw\,w et
ECG e A e A A e N e Y ‘. J\ﬁ\/ ' (\\v"\af\'\'
Resp —Tee N -
s AT T m \
~ METLVIVAVAY
Twitch
5h 16min o
b ar sy e
"\"W [
A e |
Wil
W—-
A A
Twitch Twitch Clonic convuls.ion Al gain 1/2 __
All gain 1/2 2sec,50uV
Enoxacin 10 mg/kg i.p.
(Per min) ’Fenbufen 10 mg/kg i.p. Cat 390.1986.11.5
200 A
Heart rate
150
100 4 .
Respiratory rate
50 -__J"/\/\ —~ \/_/\/\/ 1\
0 T T T T T T T —s Died
Fws . ¢
Rest ] v AP 7 J
Awake A
Seizure
EEG zero T T T T T T
0 1 2 4 5 6(h)

w Vomiting == Twitch & spike and wave

@ Convulsion & generalized seizure discharge

Fig. 4. Changes in polygram caused by combined injection of enoxacin and fenbufen in cats

EBIUBNZ o=+ 754 L (C)-NY-198 100mg/
ke GFH LER D RAE L 2B D 7~ s S5 AR B
TMWEDORICEZ %L, RO ERETRET 5
RRNLE—2DHBBRIZ%H» -7 (Fig.8),

iv) MFRBE & EBOHERE | > 22 (MC)-NY-
1988 X Uf FB # # . #2125~ 300mg/kgDRID > B\ B
DHAR TRRFICEORS LB AEDFE L
i NY-198i8F (Kl oxf$ 2 MmiEH FB, BPAA B
SV y-OH B (Hthh) & B3R REBRMERE) 2K
® Fig.9 ~1LiR L7, $%hbb, NY-198L FB 0

A3 NY-198 mihiBE s #10ug/mll LT, FB
B A60u g /mlbL i 7 - 72B#(Fig. 9)ic, y-OH o
P13 NY-198% y-OH DB & H1210pg/mlLl b
127 - PR R L7 (Fig.10), LA L, NY-
198 BPAA DEMRBUEIREE 1<\ T FARK 2 FABIRY
fERd b e -7z (Fig.ll),

v) MEEABAE 7 RIC(*C)-NY-1988 &
U FB # #h 2 1150mg/kg §™ 2B B & UFRIBRICEE O
5.10.258 X UF0.5EERIIC B 1T 2 MEBAKEE LR
bz, ZiEAEIZNY-198 17~18%, FB 96~97%,
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F COOH
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HCI
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CYY )
\) * CH,CH,
CHs

* '“C-labeled position

@®—@ : single group, O—QO ! combined group
Significantly different from combined group:
(*) +p<0.05, (**) : p<0.01

Each point represents the mean *+ S.E. for

six mice.

Fig. 5. Serum and brain concentration of
NY-198 after single administration of
14C-NY-198 and combined administration
of ¥C-NY-198 and fenbufen to mice

BPAA 95~96%, y-OH 86~88%T# 1, Bipikshs
L PEEEE L DRI EIZED S o772 (Table 7).

2) BEDYEI b LRI 2 1ER

i) E%EE : NY-198, ENX, OFLX Bt U FB
D100 & UF500mg/kg % 277 R i MR %5 L 7= 27,
BT 2 BRI B bk T, #
72, NY-198, ENX 3 X t* OFLX ¢ FB %2 REEH-£&0
#E LT ERERIAT 2HMERIZS DL
»-72 (Table 8),

ii) Pentylenetetrazol #E# : OFLX Bt (*FB®

100} 4

Serum

10 *

Concentration of fenbufen (ug/ml or pg/g)
[am®a]

" Y

0.5 1 2 4
Time (h)

@—@© : single group. O—Q : combined group
Significantly different from combined group :

(Mp <0.05
Each point represents the mean *+ S.E. for six
mice.

Fig. 6. Serum and brain concentration of
fenbufen after single administration of
fenbufen and combined administration
of fenbufen and *C-NY-198 to mice

1003 & Ur500mg/kg % & 3% 5 L T b pentylenetetr-
azol AR K A WIER I BD b e o7z, LA
L, NY-1988 X U* ENX D500mg/kg % #5 L 73BA K
13 NEN30%, 40%DEBHERNT2, & HIT, NY-198
&t FBBLWENX & FB 267 % L HFBMIT 5K
DY LAY T 3/ R+ (50~ 100mg/ke) D#
AR b b AREFEICERERIER (20~80%) »*
B2EInk, L»L, OFLX & FB 9%&100ng/kg% HFH
L7eBETIEER O RIS bk - 72 (Table 8),

iii) Bemegride fttl : Z¥i%/ v AL LU FB 2
BSOS LT b bemegride S X 2 gl
Ri3%ro72, L, NY-198%¢ FB ?100mg/kgRlt
DU TIZT0% DEEM», ENX & FB 75038 & 18100
ng/kgBl LD TIZZ NENA0, 100%DEBHIEN
720 —%, OFLX & FB DR Ci3iibgia/p i3l
L7z (Table 8),

iv) Bicuculline iz : OFLX 35 X t* FB 100~500
ng/kg% MR #%5 LT & bicuculline Ei#bic 5§ 5
BsfERIR 2 @ADL o7, L, NY-198% 72
{3 ENX 500mg/kg& bicuculline 2O T 5L
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Table 6. Pharmacokinetic parameters for serum and brain concentration of NY-198, fenbufen,
4-biphenylacetic acid (BPAA) and 7-hydroxy-4-biphenylbutyric acid (y-OH)
. Dosing Tmax Cmax AUGCo-¢ T1/2
Compound | Specimen method (h) (ug/mD) | (ug-h/m) (h)
single <0.25 15.30 38.15 1.98
Serum combined <0.25 13.45 29.98 2.02
NY-198
. single 1.00 1.85 4.70 1.93
Brain combined 1.00 1.42 4.01 2.09
Ser single <0.25 77.91 59.59 1.56
um combined <0.25 55.20 60.35 1.20
Fenbufen
Brain single <0.25 6.11 4.25 1.69
combined <0.25 3.07 3.66 ! 1.53
single 2.00 61.59 189.08 f 3.63
Serum combined 2.00 59.31 190.90 5.74
BPAA
Brain single 0.50 3.59 10.15 1.94
combined 2.00 3.21 10.00 2.92
single <0.25 17.46 10.88 0.46
Serum combined 0.50 12.96 9.9 0.45
7-OH
Brain single 0.50 4.08 3.06 0.55
combined 0.50 3.57 2.43 0.66

Tmax : time at which maximum concentration was reached, Cmax : maximum concentration, AUCo_¢:
area under the concentration-time curve calculated by trapezoidal method, T1/2:elimination half-life
calculated by least squares method, single: NY-198 or fenbufen was administered alone, combined :
NY-198 and fenbufen were administered at the same time.

Each value represents the mean for six mice.

EFNENTO% & 40%DEBHIENT, S 512, NY-198
BIVENX & FB # 2 Zh50, 100mg/keFlLTHEH
T % & bicuculline g3 % 11 £ 1 40~70% 5 L U550
~60%icHm I Nz, —F, OFLX & FB #f#E L 7:%
413 bicuculline (2 X¥ 2 EABEISIER T b e
-7z (Table 8),
3) FVFVLETI—T vt
i) (*H)-Diazepam &AMHE/ER : NY-1985 &
FENX {30.1~10M T(*H)- diazepam @ BDZ v
7S — I ARG APRET A Lid b o7,
LaL, NY-198i3100uM # & UF1000«M O EiBE T
ENEN36, 81%, ENX 3100uM 3 L UF10004M OE
BRETZNZN, 5% DEAMEERAER LI, —F,
FB0.1~100xM DERE#EHE T (*H)-diazepam 7%
RIPEA I L T2 HEEBE R b o7, (Fig.
12, /), ®iZ, NY-1983 L F ENX #0.1~1000xM
& FB100gM 2R L7225, #i% ./ o L RIBuE R
RAEEERAI¥®mINE 2 Lidhh -7 (Fig.12,
Ao
ii) (*H)-Muscimol & A HZ/EH : NY-198,
ENX3$ & FOFLX(30.1~10MOBERE T (CH)

-muscimolDGABALV £ 7% — 253 2 i RIES
EHET S Lidheh o725 100uMOBETIZZNENR
39.2, 48.9, 24 4%DRERMEEAI BN, L1L,
FB # & tF DCF 130.1~100xM o i B & B <(H)-
muscimol DFERICH T IHEERE2RE o7

(Fig.13, £). KiC FB 100uM & NY-1988 & U~
ENX (A7 % & ARKIEE IR A ERA S HE S
n, ehEho Kifiz12.58 L UF1.3uM %72, %
72, HAHEEERNDS» 72 OFLX T FB100xM o
BERIC L 9 0.1~100uM DBEFRE CHE/ERIZ13.1
~47.2% 53 niz (Fig.13, &), —F, #Hx/ o>
Fil & R LT S REEER{ER D % 5 - 72 DCF 100uM
ZHA L7z NY-198, ENX # X tf OFLX {31004M
DEBETENEN49.8, 62.2, 38.3%DHEER 2T
L7 &> -7 (Fig.13, ).

4. ERIHER

1)~ XDFTEIENT

NY-198& FB %&300mg/keDPFAIIC & - T100%FHR
2 1 5 H 3, diphenylhydantoin, trimethadion,
phenobarbital, pentobarbital-Na, diazepam, ba-
clofen £ I ACAA DRLBIC L D £ R &
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Serum

(A) 1 (B)

— A e [ - A A A
0 10 20 30 0 10 20 30
Time (min) Time (min)
Brain
© 1 D) 1

Time (min) Time (min)

(A), (O) : normal (*C-NY-198 100 mg/kg)

(B), (D) : occurrence of convulsions (¥C-NY-198
100mg/kg+ fenbufen 100 mg/kg)

1:NY-198, 2: M-III 3: M-IV, 4: M-V, 5: M-VI

Fig. 7. HPLC chromatograms of mouse serum and brain
after single administration of #C-NY-198 and
combined administration of ¥C-NY-198 and fenbufen

?o72, L#L, barbital-Na 20mg/keMDALETIZE  4mg/kg ) Aij 4 5B 1330~70% o P SE W I AR L 72

& (10%), muscimol 2~ 4mg/keMDRijALE T1320~80% (Table 9),
DR ER YRS b2, —F, ENX 300mg/kg& 2) RIS & 2T

FB100mg/kg D BEAIIC & 10 100% %5 X 1 2 5082 %t L i) POEIENRILE : NY-198 20mg/kg FB 10
T diazepam 10mg/kgDRALE TI1330%, muscimol 2~  mg/keg?d RIRFBEREPIIE 51 & > T100% B 5 2 h 5 i



voL. 36 S-2 CHEMOTHERAPY 313

Serum
2 1 (A) 2 1 (B)
4
3 3
N LA S
[ . 1 — 1 i L A ' L )
0 20 40 60 0 20 40 60
Time (min) Time (min)
Brain
©
1 (D)
a 4
2
2 1
3
A ] N
L A A A A " L A 2 " 1 i 1
0 20 40 60 0 20 40 60
Time (min) Time (min)
0]
I
C CHCOOH
|
C.Hs

NO-675 (Internal standard)

(A), (C) : normal (fenbufen 100 mg/kg)
(B), (D) : occurrence of convulsions (fenbufen 100 mg/kg + “C-NY-198 100 mg/kg)
1: fenbufen, 2: 4-biphenylacetic acid (BPAA), 3 : y-hydroxy-4-biphenylbutyric acid
(7y-OH), 4 : NO-675 (internal standard)
Fig. 8. HPLC chromatograms of mouse serum and brain after single administration of
fenbufen and combined administration of fenbufen and “C-NY-198
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Fig. 9. Relationship between serum concentration of NY-198
or fenbufen and occurrence of convulsions after combined
administration of ¥C-NY-198 and fenbufen to 170 mice

FEICH L T diazepam 1 mg/keMRIILE TIIIHIRIR
RO LN 72, 2 mg/kg T3 3 Fildh 2 FITIEL A HER
L72bnd, 2HIEE L REIER Rt L, 15
£(MEl 2 17z (Fig.14), phenobarbital 20mg/kg% $%
5 L2 UBIT IR eIl d h, & 51250me/kg
BT B L 26k VEE L REIER HE X, 180D
B IEBORLIITLICHH I 1 (Figld), Lr
L, diphenylhydantoin 20mg/kg% BijfLE (&0O) L7-
BHE T IEROMENIZERD LN e o T,

i) EBENHAE : NY-198 20mg/ke& FB 10
ng/ke# FIRGICIMEMIR S35 L R RIERST L R
YEESRAEN, A 232HBECT % (Fig.2), RMUER
N NY-198% FBO#AIC & 0+ Cic R4 LR
FEAB L ¥ R 1E R 5113 diazepam  2mg/kg F 7203
pentobarbital-Na 20mg/kgD#MkiEETIC & ) T2IcH
HEh, FECHD D72, F7- diazepam % BlikiEST
L723EAN3 A & DR, T2 ICHEI R N, REER
IEENIRIEIER (SWDS) /32 &), FRICHmM
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Serum concentration of NY-198 (zg/ml)

QO ‘normal, @ : occurrence of convulsions

Fig. 10. Relationship between serum concentration of NY-198

or 7-hydroxy-4-biphenylbutyric acid (y-OH) and
occurrence of convulsions after combined administration
of ¥C-NY-198 and fenbufen to 170 mice
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LTS aasicat Ly ~vicmE L7: (Fig
15), pentobarbital-Na %% 5 L 7235& 13 B4 & 1) BRE:
A ) EEE e I i, FIICHM L TWehE
B L~z EE L7z (Fig.15),

v £ B

NY-198i3—%ic#i*%/ v A LMWINHE) Fr7
NR Y BRABRIER O — > CHE/ERIZ OFLX L[
BETH 2599, ZEEHRBROBEEAROGERD
LEEUDEAFHATH 3 2 LRI N, L
LZchts, NY-198i2 FB & A L2BRIC E F CREBR
fE2ER LA ENXO LR L LEEEER L, £70—
#5338 3\ T ENX X 4 pentylenetetrazol
2T 2IERND D, 4 JICHRS LSRR
BRIEDE S Z LA 7272, BT NY-19812
WTHRIEREEET S il

Y, 27 RITNY-198%2&8T#H X%/ v o & #1000
ng/kgF THBMAKERORS L2y, T2REOBEPE
BIb LR, BB BE, RE OE mhol
7 EOHRIREE 2T ATEIELIZ 2 B s ik
o172, —F, BMEREAA R 212 NY-198(70mg/keb)
b)) 2BMERERRES (RO%S TIIREMRBEL, XK
ety 2729) 5 &, HEICIEMAIRN, WRIRE
LR OBEINE L UREORIEN D ), RHTHERE
JRi spike & wave 2R, IS & - TIZMMERIE
Fe4T & RS RER L7, AR, NFLX 100~200
ng/kgDI%5 T b M MRIERST & RS IR L
7278, ENX Ti3200mg/kgni% 512 & - T spike &
wave DREICE EE ), SMERIERGHIMEBE L 2»
272, —%, OFLX Tli3200mg/kg % TRt s\ RiGH
ROLNIZTTH -T2, DL B L EYc &
NRRENEIIH DY, Fi¥x/ o Hlicide ThRppEt
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BAER DB 2 = Lt~ r2, 72724 2ic & 2EOBERE
R NY-198 TR b En 2 BRE LT, NY-1980
BRESIRIAY R 722 EXHIT b5, BE, B,
MRS R DB, AXGIEARTE 7 ¥ DEER DRI A NY-198
TI3% 54430~ 607 L B <, —%, ENX Ti2 1 ~ 4 B
BEFEL GRBEL, BIVEEDECHEMT SNz,

Wiz, =722 FB, DCF, IDM, KPF, IPF % ¥
FEXTF a4 FRILRIEE #500mg/ke 3 CHBUSEE O
5 L 7= p AR RISRER 132 B b e o T2, 72
72, MUEREICERET 3 L Bbh AFETHlH—EnK
MTRDH LN, REEETRD ASA TIZEED jumping
78, KECE® »EN:, —F, 2212 FB200mg/kg
EBRENRS T 3 L5107 IR E DIER 2 R IR,
VBl IRHEm 2 R LI L2, L L, BiES & U7
B R & s R 2 g T 5 B i3
LY, ©LAKBRDOB/KDEZIED N2 Eh b
FERIIKMERICE 2 b e Bbhs, CHEHic, =
7 ZDFTERETE T TIZHBR & UZe - 7o i fligk
{EF b EbREE, MR A o DGk L TR 2 EIEIc 5 &
BEMOEBIEFADBAHIRE L, FORERIIREXR
INEBLA, #ix/ v ABSICL ) ERLPIRME
FIBER DS 5 Z LS ITH 572,

L»L, bt b THRAUERREL ENX 23 FBD
BMEEIC L 250 T% L, MEMOHAESICE-T
RELZODDLNT, BrIZZOEYHEEIERZEHRL
RDORAAE LT, NY-198L iR 2TREDIL RFEK % Ko
KHED2MER LT RICFEREOH%Y L 7o
WHEREHERA L2, $4bb, NY-198% 27RENDH
RIEXK % BERAR D 20ERI L TROMICHE L2354,
ASA 2RISR HE L /20i3 FB, NPX, FPF o
3ET, SLICIMERICRERLABAIZIFBDOATH -
72, [AkDBEAIZ ENX 3 L UF NFLX & FB 2444
BiRE LBAICLRBOLNI, Thbb, — 8T
—VEHEERB L UT ) -7 a bt D BRRERICIE
¥ix /o L ROPRIER 28T 2 ER S, LI
FBi3&#i¥% / o L RlicH L TRHFBAICER 2 FRKT 5
fER»*H 0, hTH ENX L HALEHCEETH L =
b it ISV AR

ZNDLEHICHF /oo AL FB 2= XICRBEICE
Q%532 L% ) DGR TEBH»RET 5 2 L2 S
P H72DT, KRICHEHOIR SRR % ¥ 21388
TUTRYHEEIER SR T 2 2 2~ £DRKR, NY
-198% FB % FRED10fE (100mg/ke) % 72i320f%R+
THATRE, EbonERrRIRELTOERENR
6 7213120 Lo i 5- bR % BIHIERIZE S %
WE ENB LRI T2,

B & 5 12 ENX ¥WHE/ER I ENX Ak F

T theophylline D{EA 2 H5& L, HPE2ESLEBLE
EREZBRLEICHEER LTV BMNT, Kic NY-
198 theophylline & DHEER 2§~/ L L, NY
-198i3EEER F B 7 40f% & T theophylline 2% # t4ia 4
23 o, —4, ENX|Z WIINANDS 529
MAESEN 59%°t F TRBR LD LAKIC>T7 X TY
theophylline i % B & 2 icHg5& L 7z,

BB & 5 ICERREE, EWRA 2 TIIHX /o fo
BG5S & ) FBKTEE IS RAE L2, AR (10
ng/kgip) N FB 2GS % & NY-198T i320mg/ke
T, ENX TI2 & &\ 6 ~ 10mg/ke Fi B CREMNR
HEL7, 2%, #Fi¥/ oAbk EEr FB AR
DEBEEIEROLEIZ NY-1985 5 ERETH -7
Dizxtl, ENX Tid20ELlE& %) ENX & FB o
D EPHEERIZ NY-198 FBOZh L) b %L
W EMHLPICE -T2, B, BENRIHIOE
BRTESRS & UKL 7% & BT AT 133 L VR
B LB, ZOBEFEICERL, 2BMERIERTAN
CRETIFEERALTW S,

Wi, 1%/ ooBe FBOMEIC L 2RE8R4E0K
FEMiT 57202, 3ORFEMI, G
ENX & theophylline 2 L7-t b TREL %%
HHE{ERIZ ENX »* theophylline DSR2 % 2,
ZOMPBRERREICED, 0 T YBERERLIHE
EbNTW3?, Zonl0¥ix /o Al FB2H#HL
7B ADFEMFIRIC H Z IR M B %\ LIRRIBRE
DER, #FHUCERSEEWEOERD RS 5\ 130
HEABAEOE L EXHFTFHREINZDT, T
7 R &S TEREN IR 217> 72 LA L, NY-198
& FBZRFRCEO/ES L TL NY-198, FBH LU
FB EEEASITH N, Fley RRBIHER
L L THEAET 3 BPAA, y-OH D iiEHIBES &
UM 3 &30 % Wi% 5 L 12Re L KEH L 572,
F72, 200 L KNBEDHES b (HIFEHEZLH T, NY
-198& FBOfitAIC & D 2 DR BHAR K E (&S
nrckizFEz bk, 8502, NY-198¢ FB #[FR§
%5 L7:08, e R8s NY-1988&
U FB ofQ v9 — i3migd, B e b &3k
5D Z N LIBED e 572, > THEMZHAET2
NP ANIRIE L A AL 2ok PN o A B SR
BET 3 &) TREERTEI L, 72, NY-198,
BPAA, y-OH ni#EERBZEAE B, ARG LD
MTENBD LML -T2 s DBMRITARNOBIA
BEHB R, TEPOBBILS LRk LD
FTEN L ST2E VI BERE L SRBLTW A b DL
Bbhz,

PEankjiz, NY-198& FB 268 L T b H¥EHD
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Fig. 11. Relationship between serum concentration of NY-198
or 4-biphenylacetic acid (BPAA) and occurrence of
convulsions after combined administration of C-NY-
198 and fenbufen to 170 mice

HENENRBIC K & 2B 3 e o o oD TEERRAD R %2
BN HOEILISRD B 2 LI TEE P72, LL%
S, T PR LR NY-198L FB B L Uf y-
OH > ML hilsfs & FEMERAE ¥ DRI & 2 FHRIBIR ¢
HOERT, THPRY ICEORRIERE & A% T L, NY
-1985%)10ug/ml T, FEEC FB 45460ug/ml, y-OH
DHI10pg/mUE L 72 (B TR RE L T 5 2 bt
L&, Thbb, NY-198- FB 2R L7
2 ZHYEHE e RERT B 7o DE&MHN—D2E LT, NY-
198X FB & L < i3 y-OH o IuiEhiBEH 1 b 5 8
BLLEISET 5 2 e BN Lt
SCHLNT WS L) T TA»AEBRRBICELTH
27 ) ==y 7iEE LT FOXRECIEKR, BIVE

By, ¥t FORBRIEOBRROEFLLLT
pentylenetetrazol EEEAHEF S TV 519, $72, Tk
HELHNKIC & 2 kindling'®% GABA antagonist
& UF GAD-inhibitor 7 ¥ icx4$ 2 /A PR
OAEFIF M2 LCEELFIPNIC LB LELNT
WA ISIN, Z UK, #iX /v U A RSB REREE TS
BREOPIRFEEE L OHEIER 2 BIUSHT X/ oL #l
DERREMTF 2D 2ODE N F0D» ) 248505
DT EERT, 22T, 27 ADfTEIZHHEIC
2, 3OHIRBEEIINT 2H¥ / v ADBEE R
L7258, NY-198% ENX (384T BDZs ) antago-
nist & LT\ 3 pentylenetetrazol, barbiturates
antagonist ? bemegride, & iZ GABA,V+ 7% —



318 CHEMOTHERAPY JUNE 1988
Table 7. Serum protein binding of NY-198, fenbufen, 4-biphenylacetic acid (BPAA) and
7-hydroxy-4-biphenylbutyric acid (v-OH)
Time Dosing Serum protein binding (%)
(h) method NY-198 Fenbufen BPAA v-OH
single 17.5+ 0.6 96.4 + 0.2 95.7 £ 0.3 87.5 +0.7
0.2 combined 16.7 = 0.9 96.0 £ 0.4 95.4 + 0.6 86.2+0.9
single 17.9 £ 0.5 96.5+ 0.3 94.8 +0.4 87.8 +1.0
0% combined 16.9+ 0.7 96.6 = 0.2 95.7 £ 0.2 86.0 £ 0.7

single: NY-198 or fenbufen was adm}nistered alone.

combined : NY-198 and fenbufen were administered at the same time.
Each value represents the mean + S.E. for six mice.

Table 8. Effects of NY-198, enoxacin, ofloxacin, fenbufen and their combinations on
electroshock-, pentylenetetrazol-, bemegride- and bicuculline-induced convulsions

in ddY mice

Dose No. Appearance of convulsions (%)
Compound mg/kg of
p.o. mice ESV PTZ» BG®» BCL®
1% Gum arabic 20 0 0 5 5
NY-198 100 10 0 0 10 10
500 10 0 30 20 70
Enoxacin 100 10 0 10 10 10
500 10 0 40 10 40
Ofloxacin 100 10 10 0 0
500 10 0 0 0 10
Fenbufen 100 10 0 0 0 0
500 10 0 0 0 10
NY-198 + Fenbufen 25 + 25 10 — 0 10
50 + 50 10 20 20 40
100 + 100 10 10 50 70 70
Enoxacin + Fenbufen 25 + 25 10 10 0 10
50 + 50 10 30 40 50
100 + 100 10 10 80 100 60
Ofloxacin + Fenbufen 100 -+ 100 10 0 0 0 10

All compounds were given 30-60 min prior to the convulsants.
1) ES: Electroshock (10mA, 1 msec, 50Hz, 0.2 sec)
2) PTZ: Pentylenetetrazol (41 mg/kg, i.p., observed for 30 min)
3) BG: Bemegride (13 mg/kg, i.p., observed for 30 min)
4) BCL: Bicuculline (0.4 mg/kg, i.v., observed for 10 min)

o antagonist & & b 11T \» 3 bicuculline i & % &
oF HERKFHICHRIICHEEL, 351 bafE
FAIZFB2HHATA L ELSHMINDE Z LAY -T2,
INHLDEBIIF X/ v~ HlH OLsEN'?? GABA -
BDZ-barbiturates AR F&IZxt L THREI 2T
ERDE B L 2 BET B72DDE Nt L 2572,

ZZT, 79 MDY F 7 M —LGEERNTS Y
AV 7P =T vt %57, BDZBLUGABA L &

78 =X Y 3% agonist DERMIREA L I RIT
THX/ 0 RO BR R, 2OEE, NY-198i
1003 & TF1000M DE B TAkE B (*H)-diaze-
pam &/ % ZNEN36,81%HE LAt ZHHEER
{2 FB 1004M # B L THIZE A EBIL L e o 72

—%, (*H)-muscimol ® GABA L+t 7% —icitt 3
RRIEAIZ NY-1985 L ENX /0 &100uM DBE
T40~50%FHES 7z, FBICIZIZLA L CORBOHE
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Fig. 12. Inhibitory effects of NY-198, enoxacin, fenbufen and their combination on
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Alone with Fenbufen 100 M with Diclofenac-Na 100«M
(Ki value : M)
10 0'\0——0\0 1
$
B
=
Q
e
°
£
&
=]
=
x
04 « r r | + v v v -
0.1 1 10 100 0.1 1 10 100 0.1 1 10 100
Dose (uM)
o—@ : NY-198 ®—& . Enoxacin &—a : Ofloxacin

0—0 : Fenbufen &—a ' Diclofenac-Na
Fig. 13. Inhibitory effects of NY-198, enoxacin, ofloxacin, diclofenac-Na and their
combinations on *H-muscimol binding to receptor site in rat brain

WA SN o728 NY-1988 FUFENX 0.1 #83&$ 2/EAb hh -7, ThHDBMNI NY-198%
~100xM ¥ FB 100xM # $FI$ 2 LREAHEEERIE  AUHX/ 0 VAP ~10MEBET T v RO
BER IR I N Ki#1312.5,1.3¢M &% GABAV 7% —i2x¥ % (CH)-GABAS % i3
oty I AhHik /o Rl pEiaEmo%  (CH)-muscimol DR RIGEAR ZHANICHE T 2L E
#7272 DCF Icid 2 N SREAMEERIE LS, 728 ) Tsumrsn@Eic L N ZfFEIe, o DRI
#ix ) o #o CH)-muscimol AN T 2EMEH  &H X/ o HHGABA-BDZLvt7%—, <K
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Table 9. Effects of some compounds on convulsions induced by the combination of
NY-198 or enoxacin with fenbufen
Dose Pretreat- Inhibition of convulsions (%)
Compound (mg/kg) Route | ment NY . FB ENX__FB
(300) " (300) (300) " (100)
Control 0 0
Diphenylhydantoin 20 p. 60 0 0
Trimethadione 500 p- 60 0
Phenobarbital 50 p.o 60 0 0
Barbital-Na 20 p. 0. 60 10
Pentobarbital-Na 50 i. p. 30 0 0
Diazepam 10 p. o. 60 0 30
Muscimol 1 i. p. 30 1] 0
2 i p. 30 20 40
3 i. p. 30 20 30
4 i p. 30 80 70
Baclofen 10 i. p. 30 0 0
AOAA 20 i p. 60 0 0

Ten mice were used in all experiments except for the control (n=20)

NY: NY-198, ENX: enoxacin, FB: fenbufen

GABA VX 7% —icxt¥ 5 ligand DA 2 HET 3
CEEHLDITLIZODT, BRINFRDORAEMF
D—ODTREMZHTREL TV B DL Bb5,
ZIT, BHX/ u AN & RN Y DRENEYIC
Lo THRIR N B D%~ X2 M- TREMNISTEN
7, NY-198B LU ENX & FBOfiiHICE 2+ X
DEPRRMEIZ (38 % DPE B XK diphenylhydantoin,
trimethadion (3 TH 72, CHZ LI, X/ v
Rlhs=y RO BB KT U THRA L BE RT3 1
STEELEELABF L BbNLS, —F, GABA,V+
78 — IR R B2 A T 5 muscimol'® 2 FiLE
T 5 LRI A RIKFEICH A ) L I 7z, mus-
cimol 25~75ng # 5 v FDEBENICET 2 L B
pentylenetetrazol FEBA I & 12122, FkENESR
B & % kindling FHIENBPEEbNT W 3,
& 52 muscimol 50ng =7 RDBKEMICIRE T3 &
ERTRREAES ), $721.5ng/ke % BERIC ST
% ¥ diphenylhydantoin D & SIER L& I 1
BLELNTWAEM, #£-T, AEH*/ v ALk
FERDPRIC X ) FR E L BH muscimol I & )
ERICHIH R N-EBERIZ, AEBRORLEH GABA #
REFBICBBE L TWAZ L2 TRET AL BbL 2,
Z DM, BDZV 7% —agonistT, i\ §ipentylene-
tetrazol & $i bicucullinefEfH % £ " % diazepam'®
»H HRERN LR ER 2R L7, %8, bicuculline

FEZ1EGABA agonist?dbaclofen'®$ Xk I*GABA%
BRI A AOAA TIIHER RS L e h
-7, —%, # 2iZphenobarbital (20mg/keg p.0o.LLL)
%7:i3diazepam (2mg/kg p.o.) ZBPLEL THL &,
NY-198B ik 55 2 \W3FBE DR EIC L N ER
S AN & AATHERRORE IR ICHRI R 1,
¥, BERIMSEZIRT 5 NY-198 (20mg/ke i.p.)
& FB (10mg/kgi.p) DBHEAIC & N FHFR S NSRBI
& R (3 pentobarbital-Na (20mg/kg) F7:43
diazepam (2 mg/kg) NDEMRIESHC & ) ELITHBIZN,
RRIBIIERBAL L, Z DMBOBEMAEIR b X TR LV ~VICEE
L7ze $hbb, #ix/ o #lE FBoOHRHICKVFER
SN HFRRENRE D L UZHERRO/EHBEICIE
ZLOFEGFRIEIZRD b N HEBIERARROH IR
LT e,

ULEDBERY LIRS ERT 2L, NY-198%8C
X/ o RUCIIBENEIID B4, TTHIEAHER
BIERH»SH Y, FB B LU—EHD7 ottt Y BRFIRE
EOBHIC L ) HaSh, ERREFFRIN. R
HiEic & ) NY-1980 shif s flgf e nBRNn 5 I3 R
2%, ENX DB L 27w Link HEI N, 788
RIEDFI3H ¥ / v Al GABA-BDZ v+ 74—
XY 3 ligand DEAZAEFLLC LI—HYH BN
Tl Zewh LiEgEI iz,
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Fig. }4. Pre-treatment effects of phenobarbital and diazepam on seizure discharges caused by
combined administration of NY-198 and fenbufen in cats
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SEIZURE DISCHARGES INDUCED BY THE COMBINATION OF
A NEW QUINOLINECARBOXYLIC ACID ANTIMICROBIAL DRUGS
AND NON-STEROIDAL ANTI-INFLAMMATORY DRUGS

— EFFECT OF NY-198 ON THE CENTRAL NERVOUS SYSTEM —

Ken.1car Yamamoro, Yukio Narton, Yuzuru Inoue and Kouy YosHiMura
Shionogi Research Laboratories, Shionogi & Co., Ltd., Osaka

Kounj Morikawa, Osamu NacaTa, Suiceki Hasuimoto, Takenisa Yamapa and Suiny Kuso
Central Research Laboratory, Hokuriku Seiyaku Co., Ltd., Fukui

The effect of a new difluorinated quinolinecarboxylic acid, NY-198, on the central nervous system (CNS),
especially the mechanism of seizure discharges induced by the interaction between NY-198 and non-steroidal
anti-inflammatory drugs, was examined in mice, rats and cats and compared with those of new quinolones on
the market. Depending on the animal species, NY-198 itself had a more or less stimulating action on the CNS,
as do other quinolones. NY-198 caused convulsions and increased the effect of CNS stimulants, especially
bicuculline, acting on the GABA-benzodiazepine (BDZ)-barbiturate receptor complex.

Also, in mice, combined oral administration of NY-198 and fenbufen or some arylpropionic acid anti-
inflammatory drug caused convulsions, but this interaction was less than that seen with enoxacin. The seizure
pattern elicited by the combination of NY-198 and fenbufen originated in the neocortex and thalamus and
extended to all EEG leads in cats, and finally generalized seizure discharges developed. These seizures could be
suppressed by muscimol, diazepam and barbiturates. The specific bindings of *H-diazepam and *H-muscimol to
receptor sites in rat brain were inhibited-by a high concentration of NY-198 and enoxacin alone. The inhibitory
effect of these quinolones against *H-muscimol binding to the GABA, receptor site was markedly potentiated
by combination with fenbufen in a dose-dependent manner. Serum protein binding and pharmacokinetic
parameters in mouse serum and brain, such as the concentration of NY-198 and fenbufen, were not influenced
by this combination. In conclusion, we suggest that seizures induced by the interaction of NY-198 and fenbufen
are involved in the inhibition of GABA-BDZ receptor binding by quinolones and that this interaction is 1/2 to
1/10 as potent as that seen with enoxacin.



