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NM441 O—f&FEE/ER (1)

—MRAEIR 3 & OTEY, IR, REMRER, HILERL S CICFEHICRIZTZE

B EF-EH AF - ET WAL BHE S
BHEEE K WA BRR IR SRR RS - MBRETEERIA
EH B HE &Y - ANERSE
HAEFEEA SRR R AL

NM441 OFARFHER, REBHER, HILERL S CICFEH N T 2EBIC DL TRETL, LTORK
BeRl,
PR R © NM441 13 1,000mg/kg DREOARETT v F ORBEREEELH S TR S €122,

7 v M OIEREGER, BREHES L CREERRIG K > T~ Y 2 O—MRER, BFEEE S & U hexo-

barbital BERRICXT L THER2 RIS o1z, 77, =7 AR BWTHMEER, 8EIEHAS L UHEs
ER R R o7z,

REMRER - EMEARE NM39%4 i3 3mg/kg LA EOBIRNE S T4 2 FERBMSERIBIC & 2 BREIY
WERAIEIL, MFE% TR S ¥/, NM441 i3 1,000mg/ kg OFOKRE T~ 7 A DEFALEICH USEL R
IR o7z, NM441(107*M) B X UF NM394(107*M) i35 v b O H 1 FRE AR « AHEE A ) Rl B0
LBPUBIE LB R RIZE o1, £72, NM441(0.3%) BLUNM394(1%) ixELEY FZHB
WTRFIRBHER 2R & 2o o 72,

HEE R 1 NM441 13 1,000mg/ kg OEOKRSEH 3 Wiz +2HBNES T v + O BBENBRXEE L
SURBEBLUBBRSWMICEELZRIZEY, BHERBEFERALRERL5,

FEHTEEAT - NM441 1k 3 X10M A ETY v ¥ RGO HEHEE 2 B 2235 H4I L 72 58, NM39%4
(10°*M) IZEIEEEREENICEE* RIZTE b 572, NM441(10-*M) B £ U NM394(103M) 35 v +
F=E D EENESE), acetylcholine, histamine 8 & U Ba*t i X 2 ®L % v b EIBOINGE & & I nor-
adrenaline 12 & % 7 v MNERBEEOIHEICN L THEE RIZE 2o, NM441(10* M) IZELE Y + &
EHEBRELPSME S ¥, carbachol X 2 REHOUNMIC N L THELRIZS kb oT,

NM394(107*M) 1ZKE® D tonus B & Uf carbachol IUEIZHT U THE Y RIZS 2h -T2,

Key words: NM441, #¥ ./ o> RIAEEK, —gEHE

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] & B#&
AR TERENL T O RSy VHOFR* /o>
RERMEETH 2, NMULZEO®REL, M EHLD
BINEh, MfFB L CFETES»ICEERETH S (£)-
6-fluoro-1-methyl-4-oxo-7- (1-piperazinyl) -4 H-[1, 3]
thiazeto[3, 2-a]quinoline-3-carboxylic acid (NM394) 2 ft
#HENBY, NM394 1377 ABHE B & URRME N UILE
HOTEARY PV 2L, BICRBEEICN L TRVWHREH
BRI, SE, AEO—WEEER L L T—RERS L O
T8, PR R, RIS, MEBRL S BBt
THERIC DL TR LIt D T®E T 3,

I. REB#MHEE LUFE

1. EREY

WBREL L CHAFERRSHCTERSI N
NM441 5 X 1 NM394 26/ L7z, NM441 #0085

(p.0)BBVIF+IHEBRRS(.d.) T 3883, B

BF 0.5% hydroxypropyl cellulose (HPC-SL, HA &%)
KEBCBREL THY, AR, FRESEB LU n vitro
EER DB E 121, dimethyl sulfoxide (BIEALE) 1A
L THWw/z, NM394 28IkAKES(.v.), SR8 LV
EAKET 32854121k, NM394 100mg %# 1N NaOH
0.5ml W& L, 0.1N HCI2ml i1z T pH 8.5~9 i
FEL, FEABRCHEEARL THW, 72,
vitro EER DB E 121X, NM394 % 0.1N NaOH iz ¥5##
LT, I0"'M OBEEFABL, IhE2RBEKH 20T
EEAERTHERL TRV, In vitro BRI BT
X, NM394 O LRBE*BREEE 1M IcHREL 72
5, NM441 i3 dimethyl sulfoxide i RREFIZ { Wi
o, FREE*RKREBE 1M ICHREL 12, BFFHFE:
FEFRWKCODWTHEUEHBTNM3NMIT 1%E K,
NM441 132 0.3%BEW =AW TRBR L 72, 20O, &F
BRICBER L B2 LT IIRT,

Acetylcholine chloride (Ovisot®, &H—#i%), 75

T 601 RETHR XA ARE/ AR T
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7 I A 3K, histamine dihydrochloride, ethyl ether
(ether), hexamethonium chloride, d-tubocurarine
chloride, BaCl,, NaOH, HCIl, NaCl, KCl, CaCl,,
MgCl,, NaHPO,, NaHCO;, glucose (A E, +474 7
A 7)), atropine sulfate, carbamylcholine chloride
(carbachol), /-noradrenaline hydrochloride, strych-
nine nitrate, indomethacin, urethane (LA, Sigma),
papaverine hydrochloride, 1, 5-pentamethylenetetra-
zole (pentetrazol), pentobarbital sodium (LA E, FEFAL
I %), estradiol benzoate (Ovahormon Benzoat®,
FE#23), morphine hydrochloride, codeine phosphate
LAk, RAZERTE), chlorpromazine hydrochloride
(Rhone-Poulenc Santé), diazepam (Fabbrica Italiana
Sintetici), lidocaine hydrochloride (Xylocaine®,
BERE S T %), phentolamine mesylate (Regitin®,
H#A&F N4 4 ¥—), diphenhydramine hydrochloride
(Vena®, HUHIE), E—LVER (THEE—-L),
hexobarbital (Siegfried Zofingen), phenobarbital so-
dium (£ T), phenytoin(Aleviatin®, & HZAHI%L),
cimetidine (KARINCO), &M RE (Norit®, SX-II),
formalin (A E, MIE#i3E), ketamine (Ketalar®,
=#),

Zh o OEMILEWE U THRE0.5% HPC-SL Kk
BRICTHRET 22, ZEKS L BEERERICER
LTEERALKR, 27 L, E—VESREBERERICEE
L, hexobarbital i3 0.1N NaOH i CTHEfE L 121, 48
BEBRTHERL TER L), B, ERLEYSH, &
ELTHEALEEC DL TIEE L TORSEH B \»
BERETRL,

2 . EEEY

BER L /- #1346 E 20~40g @ Slc: ddY Rt~
2, K& 130~420g @ Slc: Sprague-Dawley (SD) %
M7 v b, K& 190~250g O SD RIEFEIFET v +, &
300~390g @ SD RiFIRZ v b, H&KE 400~700g D Std:
Hartley Rt €L £y b E, BEZZZ VY],
#HE1.7~2.0kg ® JW-NIBS RV 4+ ¥[5E b ~
WrFERr], #hE 4~6kg OHEHENE A I [EREHEITH
5, IS OB IIERMER (YR, 7y FH I F-2,
MERS, EVvEyY A 7 KRG-RO, HEXEET
.UV ¥HINRT-1s, HEH A3 A Fv v b
F ¥4 Y Y+, Ralston Purina Company) 8 & U
KEKREE Z, iR 21~25C, BE 45~65%, BaSEEK
15 [E]/FERELL L, BRBRRFRD 12 B5RS/ B o—EBIE T T,
A% 1AM~ 1 » AMUEREE L%, R8BI,
BB, invivo EBRICBOLWTUBIRZHR LWL S VEE
ERATHL Y (FHRSKLE) BRSE TRV,

3. vV RAD—MERE L CITENICR T B 1ER

Irwin® O FEICE LU TEBERTT o/, vV X% 1856
e LTERLZ, B %2 88— (230mmx230

mm X 150mm) & 1 B3 DA, lhBICHERZE L EOR
51, WEREGR 5% 8h ¥ THEKEMNIC, 5ICRE 2h
BIHERB L TBIRBE L 72,

4 . REPEER T 51EA

1) 7v boBFKEENCH T B1EH

Mogenson et al® D HEICHEL TEERZ1To 72, B
Sy bR 1B6ERELTHERALL, BBREOEORS 3
min %127 v P 2 AEXNBRESREEE (X b vEH)
WA, 1hOEBEEZHAEL 2

2) v AOBFES T HEM (ElEEE)

Dunham and Miya® O HHICELC TEERTo 1, <
7 R % [E#E#E (EE 3cm, 7.5rpm, KN-75, B H84{EmR)
Licow, FO3min ALHET2HMEREY, 156
PEE LCHERLE, SBREOROKE5#0.5 1, 1.5
2, 38 & UshizEIERE DY, ¥HHKFH Y 3min
K HEME L7 b 0 R G FEESEEFABME L HE L,

3) ”VARBIDHMEER (BER)

Courvoisier et al” D HEICHE U TER®To 7Y
2 #FKRD» S 40cm OF IR - 2 EE Imm D EHEICH
HIEIE CRES Y, 10sec LRCEBE 2E&ICrI=
T AEBEY, 1E6IE L THEALL, #BREOEOR
5%0.5 1,15, 2, 3BLUShICEIBOTA %
1Tvy, 3[EE D 10sec LRI B Z#HETHITE Z b
TERP b DR HMEERBME L HE L2,

4) <7 A ® hexobarbital EEIREEREIZ XS 3 EH

TUAEIB6RE L THALR, KEBREOEORS
30min %2 hexobarbital 75mg/kg %K F#&5(s.c) L,
FARFOEEEZIGE L U CERIERE 2 HAIE L.

5) RV ARBIAEBIER (BSREE)

Tsurumi et al® D FHZECE L TEERITo /2, TV A
D BRI BREEERE 2cm O LB/ % T, BSRIBE
& (stimulator : DPS-100B, isolator : DPS-105, %1
YAT 4 ANVY AT L) ZAWT, RIEERE 22.5V,
)V A1 10msec, EESEE lcps CETHIE L 72, 5sec LA
RIRMERBRIG (squeak) 2RIz~ 7 A 2%, 1
FOIE L THERALL, BBREOROKS%0.5 1,
1.5, 2, 3BXUShESHE 5 2, REABRIG
DFEBL 3sec A EEBEL - b O 2 EBERABGMT & HE
L7z,

6) 7v b OIEFEFRIXT S/EH

EBBER3CCRMOMET Yy b2 16K LTHE
AL, BiRZERERY2 7Y ¥ ViEEs (MC-11B &,
OMRON) D+ >4 —D5kd* EEIC B L 2%, AL
LD 3cm#EAL THIE L 7z, fIE i3 HEREE D E O RS
o NICEE5#0.5, 1,1.5 2, 3BLXU5hic{To7

7) Iy MBI BEAER

20% € — VERBRERK 10ml/kg 2 HHES v » OFSH
ETekEL, 1BhZBERBR2HIEL, BEEE 39°C
BEDT y RS 1B UTHA L, EIBRR
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7Y & VikRE (MC-11B #, OMRON) #% v TH#ER
EogO&kEa2 o k5405, 1, 1.5, 2, 38
FUShHIE L, 28, 7y MIE—VERETHE
BLOBRIET,

8) 7 v b OFRMEMRIGICNT ZEH

H#H%Z v b % two compartment shuttle box I A,
5sec FAIDEIC & 5 REFRIEBRFICT v 23D com-
partment "NBE T L, BEOBFERIB(BER Y 3 v
7. TmA, b5sec) ®[EI#TE, EEHRIBHRTTIZMD
compartment (CBE§ 5 L EEHFRBIIELET 2 LS
WCEEEBREL, 1 H 2031T% lsession & L T{TLy,
85% LA b D S5 [A158E 3R % 3session LA _F5EHE L TR L7z
Fy M EREY, 16 LTHEALL, HBREORO
BERIZS KSR 0.5, 1, 2, 3, 58XU2h i
FfFERRIG NS 2 EA 2R,

9) TV RAKBBHEBER

(1) Strychnine FFEIIXT 3 5 EH

YUAE IO E LTHEALL, #BREOROKRS
30min #Z strychnine 2mg/kg * BERENE S L, SHEM
HERESBORBEL L UHRTCORESBREL /-,

(2) Pentetrazol FFEE N 5 /EH

YUAEZIBE6ORE LTEALL, HBREOROKRS
30min %2 pentetrazol 100mg/kg % BEHNES L, 30
min 27z > CRIRMEREORER L L U OFELE
gLk,

(3) HAEBBRSIINT 57EH

VTUAZIEOILE LTHERALR, BBREOROKRS
30min #IZESRIEEERE (SEN-3301, HAENE) 2 &b
25mA, 0.2sec DEER Y a v 7 2WBIAKCE Z, 2Dk
RETHENHEREORRS L VT OEELBE
L7z,

5. RIBFERERIINYT 517EH

1) w7 2AOEFAZCHT 2 EH

TUAEIEOILE LTHERALR, HBEORORS
Hi%e & i 5% 10, 20, 30min, 1, 1.5, 2, 3Bk
Ushiz, BMOAER% 18W D5 E#HAT 5 5 35cm D
B &, BB REEMSE (X204, £V > /tR)
PROTEAREZHAEL .,

2) A2 QBRI T 5 1EM

Aa% 1E3CE LTHEAL, Ketamine 20mg/kg
DEHRAN S THAFREME, urethane 1g/kg O BEREPHE
B X O pRBE L, ARG =BG E L i v B % [
LTz RBEHRT 570, [RBECH= o — L EREA
UTetk, WERERE D7 »AKBREIRKC, MERIED
ReHERKBEIRNIIZ, FhFhs=—a—LVEEBELT,
RT, FSERERERT £ 7 3R R AL, #
NI BB % 32 E L CEXRIEERE (SEN-3301, AAE
HE) W & DR (EBE : 3~5V, 7SV RIE : lmsec D&
iz £ v 20Hz DFEE T 5sec ) % 2min BEIRR TS5 %

1oo BEOWHIIERMEN N7 VAT 2—%— (T
7-30-240, TOYO BALDWIN) 2R\, MEIXE S 7 >~
A7 2—4%— (TP-200T, HAXE) 2w, ZhZh
EEHHATY 77 (AP-620G, BAENE) #H LTV
7 Fa3—% (R]G-4024, HZANE) Liciosk Lo, #E
EHIFRKBBIRNICEB Lz =2—1v kb 0.15~5mg/
ml DA% 3ml/min DR S5HE THRE LT,

3) FEH 7 v b ERREEAE - BiEA T 5 A

14 EEZHOWTERL -, H#MHES v b % ether
BT, SEARTINTIC & D RIMBGE S ¥, HEEREEL A
¥ 7 b ORECHERE S L, 185 lom OZEX % F
BRI 72, A% modified Krebs # (37°C, 95% 0,+5%
CO, #ER) Tl Licw I/ XABHIBEL, ELD—
mEERMERN N 7 > A7 2 —H—(T7-30-240, TOYO
BALDWIN) IZ##E L T 1g DA EHINZ 72, BRI
& (SEN-3201, -7103, -7203, HAXE) =H\, #kE
BEE R ASBRER % N1 L T 20sec EE TRIE (B
[E 15V, 7SV A : 1.5~2msec DEFE) L, BEIh
R EENR 7Y 7 7 (AP-620G, -621G, HAE
HE) AL TV 27 Fa—5% (RJG-4024, -4124, HZE
HE) LR L o, MRRIE R M Z 203 S ER%E#7 30
min MZE ¥, PHESEFREIC R -T2 & 2 5 THER
BEMA T, PEHCxt s 21ERA%28KR5F L 72, Modified
Krebs DK (mM) EXDOHEH TH 5,

NaCl, 122.2 ; KCl, 4.2 ; CaCl,, 2.5; MgCl,, 1.2 ;

NaH,PO,, 1.2 ; NaHCO,, 15.5; glucose, 11.5

4) ®NEY MBI L REFFHKEMER

(1) REMREHER

EVEY PRV, 1HBREFERALL, WBRESAR
HICRIE (V9 F¥oes) 2AnCAKEL 5 BERIEL T,
S5EE bHEET 2 2 L 2R L2, WEREEAN 0. 1ml
*ER U7z, SER% 5min & &2 30min bt o THE
Z&SERIBL, 3ELAEEMERSSHEELI-bDEE
HRBAERBSE L HE LT,

(2) BEMBEEA

ENEY PRI L LTHERALI SHMETHEL,
BIOWEBEFEATAL (EVEY b1 IEHIZD 2 &R,
— N HEREE, M TER) % ESTE (size 27G) THIEK
L, RERFEHBEI 2L 2 HER L%, HERERK 0.1
ml % RRNEST L7z, EE# 5min & &2 30min 2 b 7> -
TEECESEORIEEMAZ T, 3B EEERSH
KUT:b O REREERBRME E HIE L2,

6 . HLBRIIHNT 21EA

1) 7v b DB B L WMNBEREE KT 2 /ER

HEZ Y b2 1BE6ILE UTHR LT, WERES&EO
5L, 0 30min i RARBEBK GERHEFK 3 £ 7 5
E7 4K 1g 8 & C4EBARIERK 20m] 12%HE) 0.2ml %
BOKRE LT, RABEKRS 30min %12 EHEBIFTIC &
DBBEE ¥, EbH /MG ERTE L CHIFTE & D REEE
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K E COREBLIWNEERE2RAEL, NMEERIC
X9 3 RRDOEEEERD T,

2) 5y bOBEB L UBBSWIINT 217EH

WSy R IB6RE LTHEALL, 24hi8RE
ether FFEF F12BERE L, Shay et al? O A & - TR
BHREITV, ZOEBCHERES T HEBAKRS LRE
ZEAUT, WERERS 4h BICHEAEREIC L D BIER E,
BriEt L CBAEYEE 0S8 (1,500rpm, 10min)
L, EEOHEEBLIUBRERAIE L/, BEIZ pH stat
(HSM-10A, HRHEHE®K) B L U pH x—% — (HM-5S,
EFHERK #HVT0.02NNaOH THET S 2 &I
Lo THIEL T,

3) 7y BHEREFA

BTy M2 1EE6ILE L THEA L, 24h BRI
BRELZROKREL, &5 Th BICEHBREW L D BGBE
¥, BEME LR, M LIBAIC 2 % formalin K
PEALUTCHEELE, ABHR-> TYREL, BEE
PEBEME () R R) RPAWTEEL, HESR
HoNISHEE X, BEORE (mm) 2 HIE L TEEBR
e i,

7. BHYEEHCE T 5ER

1) vy ¥ERGOBERESNCT T 21EH

7 % ¥ % pentobarbital (30mg/kg i.v.) 2 & D FREEL,
SEIARYIMTIC & > THMBFE X € 7%, BB EFH L 72,
BEL-EB2K 2cm ORI CYIDER-> THEREL, 1
HAEXERFER L, 4% Tyrode ®(37°C, 95% O,
+5% CO, BR) THi/: Lz~ X AfFC 1g D&/ %
MXTHEL, BFEHE*FREINI VAT 29—
(ME-4012, ME Commercial) 2 HWTHRT > ¥4 X b
U v 7 RISEERET (EPR-200A, 2 RHERK) Fisiggk Lz,
BADEBMBLE L1 1&, HBREL~ 7 X AFPICRE
HEAL, BEESHOELEEEL .,

2) 7y VFEOBENESNIX T 3 EH

FEFYR Z v b i estradiol benzoate Img/kg % FF F#&
5L, 24h &1 ether FREr T CERENAR % YIHT L T ikImEk
T, FEREHELL, MELEZFELDH lom
DFEARYIVHL, FERFEERE L, Fi2, &
R20BEHDZ7 Yy PEVHEIRT v OB LEIED S
ETFEEMHEE L, FEOMEICH > TIEK 2mm, KX
¥ lem OFRF 2YIVE - THIETFEZEER L L, 070
1B AEXRHERL 2, E4% Tyrode® (37°C, 95%
0.+5% CO, @) Tz Lice/ X Ahw 1gnE
ez CREL, BEEBOLES L UKREBREDEA
37.1) HICRE L HFETIT- 12,

3) ENE v MEIBFOD acetylcholine, histamine ¥ X

U Ba*t* g Ic x4 % 1EMH

ENE Y b OEERITEER, BEEHIRZ YTk L CumBgE
S, EBEREE L, BHLEBB %28 2cm 0B X2
VIVE > TREAZIERIL, 1BE4EEA2FHERL, EX

% Tyrode ¥ (32°C, 95% 0,+5% CO, iB5%) THilzL
fre /X AMRIC 1lg DEFEMZ CTHREL, EEOR
WhR7.1)ECTBH L HETREL 2o Acetyl
choline 10-’M, histamine 10-*M & U} BaCl, 10*M
E o TiEEER S, SIEEOERICN T 2 #HEk
EOREBRR LT, HEREIIEIHEEDEA Smin §j
w7 X ARICEAL T,

4) v MEFSE D noradrenaline B It 2 /ER

HEM S v % ether FREF T CERENIR % YI¥T U Uz
R, BREERAIREAI L DK Iom DR Y)Y
B> THEAEL, 1B4EEXRERFERALL A% Tyrode
# (37°C, 95% 0,+5% CO, #X) THi/zLIz< 7 XA
Iz 0.5g DAEMEMZ THREL, BROIEE7.1)
YHIZE08k U 72 F ek TEE#% L 7z, Noradrenaline 1075M iz
& D UINHE 2 EFAL X ¥, noradrenaline DERICK T 2%
BEOZE LA L7z, #BR% |3 noradrenaline D&
5min A< 7 X AEHICEA L,

5) ELVEY FREB T 2ER

TNV EY & ether FREF T CHMEMAK X D BZEE ¥
1%, [EEFEH L, Takagiet al'® D HEIZHE-T
[EBEREERL, 1HIELREFERLL, X%
Tyrode #% (37°C, 95% 0,+5% CO, BX) Ci7- L=~
JXAEHRZ 1g DAETEMZ TREL, BXROINES
SUVKHMBEBEFERUYERNNZ VA T2—9— (T
7-30-240, TOYO BALDWIN) 2R\, EEHHESVT
> 7 (AP-620G, -621G, HAXE) #MLT, v7F
a—%" (RJG-4024, BAXE) Liwitsl -,

(1) Tonus iZxt3 21EH

BERE 2 RREMIC Y 7 X AP EAL, [EHOR
IEFER N OELZBRE L 72,

(2) Carbachol Bzt 3 2 EH

Carbachol 10-°M %Nz TG OIUE * L S ¥,
WHERIGHS—E L - R OB % BRI EA L T2

8 . Mt

EEEMREIT y2-test, paired t-test, Student’s t-test
H % i3 —JCECE 43 84 1% 1 Dunnett’s test i & 9
Tote, BRAMEEZS%E LI, £72, EDs fEB LU
95%fSHEMR SR 13 probit Zic & > TEH L7z,

II. ¥ 8 # R

1. =7 ADO—RIERB X 7B 5 7EH

NM441 1,000mg/kg p.o. T 5% 8h & T, &
BE524h BO—ERBLUITEBCEERIRDONE
»oTz,

2. XM 5 EM

1) 7y rOBFREBICTT 21EH

NM441 % 1,000mg/kg p.o. CHREEBIBIcEE Y R
IZ & o7z, Diazepam i3 10mg/kg p.o. T K FEE)
BrAEICE & (Fig. 1),
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2) = ADWFEE T 5EH (HiEEE)

NM441 i 1,000mg/kg p.o. THRFEENICEE R RIZ
X 72572, Diazepam ¥ Img/kg p.o. AL THERKE
WA EHREEER 2R, 0 ED, {#iZ1.93mg/
kg TH-7: (Table 1),

3) TYRBIAHMEIER (BER)

NM441 ix 1,000mg/kg po. CTHMEER 2R & &
o7z, Diazepam X 1mg/kg p.o. Lk CRRKEN
HEER R L, 20 ED;, {EiX 2.18mg/kg TH- 12
(Table 2),

4) <% AD hexobarbital EEAREFE XT3 2 A

NM441 ix 1,000mg/kg p.o. T hexobarbital EE I Bf
% kIR & o Jz, Diazepam 13 3mg/kg p.o.
T hexobarbital EERREFRI 2 B R ICER S ¥z (Fig. 2),

Locomotor activity (counts/h)

Fig. 1.

500 - D Control
NM441 1,000mg/kg p.o.
400 - T B} Diazepam 10mg/kg p.o.
300 A
200
100 | e
0 -

Effects of NM441 and diazepam on spontaneous locomotor
activities in rats

Column and bar : the mean and SE of 6 experiments
**p<0.01: Significantly different from the control
(Dunnett’s test)

Table 1. Effects of NM441 and diazepam on motor coordination in mice (rota-rod test)

Dose Time after drug administration (h) EDs, (mg/kg p.o.)
Drug (mg/kg p.o.) 0.5 1 1.5 2 3 5 [95% confidence limits]
Control —_— 0 0 0 0 0 0 —_—
NM441 1,000 0 0 0 0 0 0 R
Diazepam 1 1 1 0 1 0 0 1.93
3 4 4 3 3 1 1} [0.86~3.24]
5 6 6 5 4 2 2

Six animals per group were used.

Each value is the number of animals which failed the rota-rod performance.
ED;, value and 95% confidence limits at the time of maximum effect were determined by the probit

method.

Table 2. Muscle relaxant effects of NM441 and diazepam in mice (traction test)

Dose Time after drug administration (h) EDs, (mg/kg p.o.)
Drug (mg/kg p.o.) 05 1 15 2 3 5 [95% confidence limits]
Control —_— 0 0 0 0 0 0 —_—
NM441 1,000 0 [1} 0 0 0 0 _—
Diazepam 1 0 1 0 0 0 0
3 3 4 3 3 1 1 2.18
5 5 5 4 4 3 2 [0.54~4.58]

Six animals per group were used.

Each value is the number of animals which showed muscle relaxation.
EDs, value and 95% confidence limits at the time of maximum effect were determined by the probit

method.

5) v v R B ZEBER (BSREKE)

NM441 iz 1,000mg/kg p.o. CHEBEIER 2R &R o
7zo Codeine i% 3mg/kg p.o. A L CHEKEN 2 HE
ERA %2R L, % ®DEDs & 1X9.70mg/kg T Ho 2
(Table 3),

6) 7v b DIEEGERICNT 27EH

NM441 ix 1,000mg/kg p.o. CEEE&ERICN LEE S
K% & %2 4» - 7z, Chlorpromazine it 10mg/kg p.o. T
BE5#% 1~5h C EREBABRE2ERCTHa ¥/ (Fig. 3).

7) Zv BT LEBIER

NM441 1% 1,000mg/kg p.o. T 5.4 3h 1 R E#EE
EREBCTRE R, TROBERIEE TH-7-, In-
domethacin it 5mg/kg p.o. T 5% 1~5h & FEVEE
PERICTR ¥ (Fig. 4,

Fig. 2.

10,000 [ Control
NM441 s

8,000 l.OOOmg/kg p.o. —I_
- Diazepam
§ 3mg/kg p.o. RX
o 6,000
£
o0
IS
‘2 4,000
(N
2
o 1

2,000

0 |

Effects of NM441 and diazepam on hexobarbital-induced
sleep in mice

Column and bar : the mean and SE of 6 experiments
**p<0.01: Significantly different from the control
(Dunnett’s test)
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Table 3. Analgesic effects of NM441 and codeine in mice (electrical stimulation method)
Dose Time after drug administration (h) EDs, (mg/kg p.o.)
Drug (mg/kg p.o.) 05 1 15 2 3 5 [95% confidence limits]
Control —_— 0 0 0 0 0 0 E—
NM441 1,000 0 0 0 0 0 0 B
Codeine 3 1 0 0 0 0 0
10 3 2 2 0 0 0 9.70
30 5 4 2 2 0 0 [1.97~45.92]

Six animals per group were used.

Each value is the number of animals which showed analgesia.
ED;, value and 95% confidence limits at the time of maximum effect were determined by the probit

method.

8) 7 v M OLRHFEEEREICXT B EMH
NM441 1% 1,000mg/kg p.o. THAERER S0t LR
8% RIZ& R Mo, Chlorpromazine it 3mg/kg p.o.
THRE% 2h CRMHFERERIG 2B ICHISIL 72 (Fig. 5)
9) TV RRBIBHESER
NM441 iX 1,000mg/kg p.o. T strychnine 8 & O
pentetrazol FFHEE L 5 TR AKBRES L& Lk
» 57z, Phenobarbital i 200mg/kg p.o. C strychnine
ESOFBE2MEI L o708, BFEEREIMEIL, di-
azepam X 2mg/kg p.o. Bk T#i pentetrazol B {EH
*#n~ L7z, %7z, phenytoin iZ 100mg/kg p.o. THEK
ERRSIER 2R LT (Table 4~6),
3. REMERICNT 2R
1) =7 AOBAE T 37ER
NM441 iZ 1,000mg/kg p.o. CHEAZFEES RIT X
% oz, Atropine it Img/kg p.o. T 5 % 10~60
min KEFLZEEEXAK & (Fig. 6),

—O— Control

—&— NM441 1,000mg/kg p.o.
—%— Indomethacin 5mg/kg p.o.
40
5
& 39 1
d, *
£
3
g
&3 38 4 o s
wl : -
B 05 1 15 2 3 5
Time (h)
Fig. 4.  Effects of NM441 and indomethacin on rectal temperature

of yeast-induced febrile rats

B: before drug administration

Point and bar : the mean and SE of 6 experiments
*p<0.05, **p<0.01: Significantly different from the con-
trol at the corresponding time (Dunnett’s test)

—O— Control
—e&— NM441 1,000mg/kg p.o.
—2&A— Chlorpromazine 10mg/kg p.o.

38 1
§ 37
£
3 36 A1
E .
Q L]
L
& 35
e P
s
wl .
B 05 1 1.5 2 3 5
Time (h)
Fig. 3. Effects of NM441 and chlorpromazine on rectal
temperature of rats
B: before drug administration
Point and bar : the mean and SE of 6 experiments
**p<0.01: Significantly different from the control
at the corresponding time (Dunnett’s test)
~—O— Control
—@&— NM441 1,000mg/kg p.o.
—2&— Chlorpromazine 3mg/kg p.o.
110
% 100
&
g
&
g 80+
1]
=]
13
> 70 4
Z 0
60 - r—r— T T v T {f—
B0.51 2 3 4 5 24
Time (h)
Fig. 5. Effects of NM441 and chlorpromazine on the conditioned

avoidance response in rats

B: before drug administration

Point and bar : the mean and SE of 6 experiments
*p<0.05: Significantly different from the control at the
corresponding time (Dunnett’s test)
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Table 4. Effects of NM441 and phenobarbital on strychnine-induced convulsions

in mice
Dose Tonic extensor
D hv
rue (mg/kg p.o.) convulsion?® Deat
Control —_— 6 6
NM441 1,000 6 6
Phenobarbital 50 6 5
100 6 4
200 6 2*

Six animals per group were used.

® Each value is the number of animals which showed convulsions.
® Each value is the number of animals died.

*p<0.05 : Significantly different from the control (x2-test)

Table 5. Effects of NM441 and diazepam on pentetrazol-induced convulsions

in mice
Dose Clonic
Death®
Drug (mg/kg p.o.) convulsion® ca

Control — 6 5
NM441 1,000 6 6
Diazepam 1 5 0**

2 2 - 0 *%

3 0 *x O x»

Six animals per group were used.

® Each value is the number of animals which showed convulsions.

® Each value is the number of animals died.

*p<0.05, **p<0.01: Significantly different from the control (x*-test)

Table 6. Effects of NM441 and phenytoin on maximal electroshock seizures

in mice
Dose Tonic extensor »
Drug (mg/kg p.o.) convulsion® Death
Control — 6 2
NM441 1,000 6 3
Phenytoin 30 6 1
100 3* 0
Six animals per group were used.
® Each value is the number of animals which showed convulsions.
® Each value is the number of animals died.
*p<0.05 : Significantly different from the control (y*-test)
2) A2 OBHENKE T 2 M —O— Control
i Y —&— NM441 1,000mg/kg p.o.
NM394 ix 3mg/kg i.v. BL_b T TR AR O Hi 45 —A— Atropine  Img/kg po.
HRIM S & OB RIS & 2 BEISIGE 24040 L, 1 07
FE% TR S €72, Hexamethonium i& lmg/kg iv. THi _esd O
BRI & BB O A 28] (1996%) L, I £ | -
ExTRS € (Fig 7). 5061 X
3) HH T v MMARBMAE - BEAC T B 1FAR 50,
NM441 i3 10-°~10~*M T, NM394 iZ 10-~10°M =
THERIBIC & 2 EBRE O B2 RIS koo £ 0.2
7zo d-Tubocurarine i 5X10~7 M B_E T RRIE O UL&E
PEEICH$ L (Fig. 8), T . B
4) ENVEY MBI 2 RERREMER Time (h)
NM441 1 0.3% A8 T, NM394 13 1 %iEHK CEREHMK Fig. 6. Effects of NM441 and atropi 1 size of mi
s _ i X ig. 6. ects o and atropine on pupil size of mice
FMER®B & VERERBER 2RI 2o 7zo Lidocaine B: before drug administration PP
i1 %i’é‘?ﬁ? 6 @JEP 4 @Jbziﬁﬁ@flﬁﬁﬁ w3, 6% Point and bar : the mean and SE of 6 experiments

**p<0.01: Significantly different from the control at

580 BEMEBER 2R L7 (Table 7, 8), the corresponding time (Dunnett’s test)
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—O— Control —&— NM394 0.3mg/kg i.v.
—A— NM394 Img/kgiv. —&— NM394 3mg/kg i.v. )
—{— NM394 10mg/kg i.v. —8— Hexamethonium Img/kg i.v.
Pre-ganglionic nerve stimulation Post-ganglionic nerve stimulation
201 20 1
@ o)
L - Eee——
o E »
'S _20 E © - 20 1 e %
o\° a\C: %
T —401 - 40 4
g 40 .5
g —60 - § —60 4
§ —80 4 S)‘ —80 J
—100 r hahd r —100 — v v v -
Before 0 5 10 15 30 Before 0 5 10 15 30
Time (min) Time (min)
201 20 1
01 04
) D
g —201 %’ —201
S _ 401 T 40 4
[« W) - 60 h a, - 60 <
m m
—804 —80 4
—100 — v v T ] —100 — v v v v
Before 0 5 10 15 30 Before 0 5 10 15 30
Time (min) Time (min)

Fig. 7. Effects of NM394 and hexamethonium on nictitating membrane contractions induced by pre- and post-ganglionic
nerve stimulation, and blood pressure in anesthetized cats
BP: blood pressure, Point and bar: the mean and SE of 3 experiments
The point immediately after test drug administration is shown at 0 time.
*p<0.05, **p<0.01: Significantly different from the control at the corresponding time (Dunnett’s test)

120 NM441 120 - NM394
100 100
% 80- g 80
S g
§ 60 4 E 60 1
2 ]
8 40 4 8 40 4
20 1 20 1
0- - 0-
C 10— C 3x10°® C 10~ C C 3x10 C 10-°

120 - d-Tubocurarine

100 -

80 4

60

MDD
N\

e

C 10-¢

RS

C 3x107 C

(3]

X1

o

Fig. 8. Effects of NM441, NM394 and d-tubocurarine on the contractions of isolated rat diaphragm induced by electrical
stimulation of the phrenic nerve '
Ordinate : the percent of contraction before drug, C: control (vehicle)

Column and bar : the mean and SE of 4 experiments
**p<0.01: Significantly different from the corresponding control (Student’s t-test)
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Table 7.  Surface anesthetic activities of NM441, NM394 and lidocaine in guinea-pigs
Concentration Time after drug administration (min)
Drug o

(%) 0 5 10 15 20 25 30
Control — 0 0 0 0 0 0 0
NM441 0.3 0 0 0 0 0 0 0
Control e 0 0 0 0 0 0 0
NM394 1.0 0 0 0 0 0 0 0
Control — 0 0 0 0 0 0 0
Lidocaine 1.0 4 4 3 3 4 2 2

Six eyes per group were used.
Each value is the number of eyes affected.

Table 8. Infiltration anesthetic activities of NM441, NM394 and lidocaine in guinea-pigs
Concentration Time after drug administration (min)
Drug o

(%) 0 5 10 15 20 25 30
Control — 0 0 0 0 0 0 0
NM441 0.3 0 0 0 0 0 0 0
Control —_— 0 0 0 0 0 0 0
NM394 1.0 0 0 0 0 0 0 0
Control — 0 0 0 0 0 0 0
Lidocaine 1.0 0 2 4 4 5 1 2

Six animals per group were used.
Each value is the number of animals affected.

4. HEBERCNT EH
1) 7v OB B X C/MNERMXEEECT 57EH

. Control
NM441 131 , OOOmg/kg p.o. T/J\%mﬁﬁg i %g %& N(;V[441 1,000mg/kg p.o.
12877z, Morphine iX 5mg/kg s.c. T/MNEHXEE B Morphine  5mg/kg s.c.

PERECHHL 7 (Fig. 9), 100 1
2) 7y NOBEB LI UEBAW TN T 2/EH
NM441 X 100~1,000mg/kg i.d. TEESWB L O

BRBE CHE* RIZE d - Iz, Cimetidine ¥ 30mg/

kg id THHERE*HAECET ¥, 50mg/kg id T

BRAWS L VERBRE»ERICET 27 (Fig. 10),
3) 7v b BHBEEEER
NM441 ix 1,000mg/kg p.o. CEREIC UBEE/ER

2RIz o F2, Indomethacin it 10mg/kg p.o. TZ8H

ZEREREEERA 2R LY (Table 9),

5. FHESS ety 51ER
1) U9 ¥EBOHERES T 2/EH
R&EB % Fig. 11 2R L7z, NM441 1% 3x10-M B E

THREIEORBE*BE RS HP 2 ¥, NM394 i3

107°M TIRIE: b 0 I B & ¥ 1208, BETH RO

Ritaoh, HEESCNT 2HERIZDSNEd o

80 -

60

40 4

Transportation distance (%)

20 A

0

Fig. 9. Effects of NM441 and morphine on gastrointestinal
transportation of charcoal meal in rats

Column and bar : the mean and SE of 6 experiments
**p<0.01: Significantly different from the control

(Dunnett’s test)

72
2) 7y FFEOEBERC T 2/EH
1) FEERFE (2) FR 20 HEETE

R&EF % Fig. 12157 L7Tzo NM441 i 10-5~10~*M
T, NM394 ix 10-*~10"*M TIEEFIRFE D HELER) -
%@%&&23 &ﬁi‘ﬁ f:o

R&EH % Fig. 13 1R L 7z, NM441 i3 1075~10-*M
T, NM394 i 10°~10M THEFED G8#hE8 &
g%&b?é t&b)‘of—:o
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=
S
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8
£3
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w L
8% T
14 2
0
30 50 (mg/kg id.)
Control NM441 Cimetidine  Control Cimetidine
150 4
a 100 I
o
E T
z T
B
é’ .
50 1 2.
0 - -
30 50 (mg/kg i.d)
Control NM441 Cimetidine Control Cimetidine

Fig. 10. Effects of NM441 and cimetidine on gastric secretion in pylorus-ligated rats
Gastric juice was collected during the 4-h period immediately after test drug
administration.

Column and bar : the mean and SE of 6 experiments
*p<0.05, **p<0.01: Significantly different from the corresponding control
(Dunnett’s test or Student’s t-test)

Table 9. Ulcerogenic activities of NM441 and indomethacin in rat
gastric mucosa

Drug Dose Lesion index
(mg/kg p.o.) (mm)
Control — 0
NM441 1,000 0
Indomethacin 10 2.35+0.63**

Each value is the mean=+SE for 6 experiments.
**p<0.01: Significantly different from the control (Dunnett’s test)

3) ENEY MEIEED acetylcholine, histamine # X L7z (Table 10),
U Ba*t IUg x5 2 EF (2) ¥ histamine £/
(1) % acetylcholine fEH NM441 i3 10*M T, NM394 i 10* 8 X 1t 10-*M T
NM441 i3 107‘M T, NM394 12 10 8L UF10°M T histamine [ L THER RIZ S e b 72, Diphen-
acetylcholine IUAFIZ Xt L THE S RIZX ko, hydramine & 3X10~"M T histamine {5 % & & 1= #]
Atropine i 107®M T acetylcholine [N#E 2 H &z %l &Lz (Table 11),
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Vehicle

i
n’x't'ﬂ’” H

Wi'z Il

Fig. 11. Representative recordings showing the effects of NM441, NM394 and vehicles on motility of
ileum isolated from rabbit
Vehicles for NM441 and NM394 were dimethyl sulfoxide and 0.IN NaOH, respectively.
Test drugs and vehicles were added cumulatively at the arrowheads.

Non-pregnant rat uterus Vehicle 10min
. S N g I PSR SR bl - -
Vehicle 10min == == = T I
e e e ST e e S HRENS il FEE R
T e R A E
i |
| UL | 5mm
e R e e e B RYIERARIRNIINN :
20 40 140 (D) b{Slvivuv NS IOUG UG 5mm
= ""l"_ﬁ R = el B b N _ﬁ '_l’
20 40 140 (g1)

e e e o, ) o o ¥ S ﬂ AT =
10~ 3X10™* 10-*(M)

Fig. 12. Representative recordings showing the effects of NM441, NM394 and vehicles on motility of uterus isolated from

non-pregnant rat
Vehicles for NM441 and NM394 were dimethyl sulfoxide and 0.IN NaOH, respectively.
Test drugs and vehicles were added cumulatively at the arrowheads.
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Pregnant rat uterus

Vehicle
! I i I I 1. ' 1 --E l
i i
Ii
— Y S - A
20 40

IERRACH d A Tt 10mm
o A " A A Yy . I -
10 20 70 20 70 ()
i ; U e ' e
I \ i ! : 5mm
== == ) et N D -Reuibeinb b by A5 E At by}
10~ 3X107* 10-*(M) 2min

Fig. 13. Representative recordings showing the effects of NM441, NM394 and vehicles on motility of uterus isolated from

pregnant rat on the 20th day of gestation

Vehicles for NM441 and NM394 were dimethyl sulfoxide and 0.IN NaOH, respectively.
Test drugs and vehicles were added cumulatively at the arrowheads.

(3) #iBa** fEH

NM441 i 10~*M T, NM3%4 ix 108X U*10*M T
Ba*t IUEIc N L CRHE R RIZE o bh 5> 12, Papaverine
X 3X10M T Bat* IUiE 2 BE B W MIHI L 72 (Table
12),

4) T v MEFEE D noradrenaline YUiEIZ X 2 fEFA

REHI% Fig. 14 &R U7z, NM441 13 10~*M T
% 0 noradrenaline IZ & 2 VMg 2 EE 20 S MI%I L 72
53, B b EROIMEHWER A & Itz NM394 it 102
M T noradrenaline [NE WS B E 2 RIZ & 2 hhotz,
Phentolamine % 3X10-’M T noradrenaline IX #§ % %
BRI HD®I L 7z,

5) EVEY PREBICNT 21EH

REMH % Fig. 15-1 8 &£ U'Fig. 15-2 7 L =,
NM441 i3 10~*M THEICHE L TR0 < K85 * g
37228, NM394 i3 107°M TRE*RIZE Lo tz,
Papaverine iZ 100"*M TR EH 2 T2 ICHE X ¥ 72

Table 10. Effects of NM441, NM394 and atropine on acetyl-
choline-induced contractions of isolated guinea-pig
ileum

Dru Concentration Contraction

g ™) (mm)

Control 5.7+0.9
NM441 10 5.6x1.1
Control 12.7+1.9
NM394 10-¢ 12.8+1.5
Control 6.2+1.7
NM394 10~ 4.1+0.9
Control 7.1+1.0
Atropine 10— 0.8+0.2**

10-"M acetylcholine was applied.

Each value is the mean*SE for 4 experiments.

**p<0.01: Significantly different from the corresponding control
(paired t-test)
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Table 11. Effects of NM441, NM394 and diphenhydramine on Table 12.  Effects of NMd441, NM394 and papaverine on BaCl,-
histamine-induced contractions of isolated guinea-pig induced contractions of isolated guinea-pig ileum
ileum
D Concentration Contraction Dru Concentration Contraction
Tug (M) (mm) e (M) (mm)
Control 10.9+1.6 Control —_— 4.1%£0.2
NM441 10~ 11.3+1.5 NM441 10+ 3.7%0.1
Control —_— 9.3+1.3 Control —_— 3.9%£0.3
NM394 10~ 9.1+0.8 NM394 10-* 3.84£0.6
Control 9.1+0.9 Control —_— 5.6+£0.7
NM394 102 9.9+0.7 NM394 103 4.7+0.1
Control e 11.4£1.6 Control — 5.1£0.6
Diphenhydramine 3X10-7 2.4+0.7** Papaverine 3x10-° 0.94+0.3**
10-¢*M histamine was applied. 10-3M BaCl, was applied.
Each value is the mean=*SE for 4 experiments. Each value is the mean+SE for 4 experiments.
**p<0.01: Significantly different from the corresponding control **p<0.01: Significantly different from the corresponding control

(paired t-test)

(paired t-test)

B Vehicle

'

T 0T

5mm O D — 4 _ 1 5mm

5mm _ i Bt Smm
A ' ' .
Phen
-7
B Vehicle B 3x107'M
I - L _—(T_‘ JEESUREIE Ce—
lv" - . -z —
N I !
D L 5mm _J,,_MM - Smm
— T a A y{

Fig. 14. Representative recordings showing the effects of NM441, NM394, phentolamine (Phen) and
vehicles on noradrenaline (NA)-induced contractions of isolated rat vas deferens
B: before drug treatment
Vehicles for NM441 and NM394 were dimethyl sulfoxide and 0.IN NaOH, respectively.
Test drugs were added 5 min before the agonist treatment.
10°M NA was added at the arrowheads.
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Vehicle

NM441

1g

Vehicle

1g

Car5
NM394

NM394

Vehicle

1g

Smin

Ig

Car5

5min

Fig. 15-1. Representative recordings showing the
effects of NM441, NM394, papaverine (Pap)
and vehicles on the resting tension of the
tracheal muscle isolated from a guinea-pig

Vehicles for NM441 and NM394 were dimethyl sulfo-

xide and 0.IN NaOH, respectively.

Test drugs and vehicles were added cumulatively at the

arrowheads.

Negative logarithm concentrations as molar bases are

shown below the arrowheads.

(Fig. 15-1), NM441 iZ 10~~10~*M T, NM394 % 10-®
~10—*M TXEH D carbachol [UEIZ S L THE L K
12 & 2 d o7z, Papaverine it 10-*M T carbachol IX#E
PESIME L (Fig. 15-2),
m. % %=
1) HHEAER - NM441 13 1,000mg/kg D B A O
B5T7y B TBEORBERZR LM, < v

Fig. 15-2.

1g

5min

Representative recordings showing the effects of NM441, NM394,
papaverine (Pap) and vehicles on carbachol (Car)-induced
contractions of tracheal muscle isolated from a guinea-pig

For further explanations, see Fig. 15-1.

A D—RIEIR, R FEBI B X O hexobarbital BEIR%Z & U
7y rOBERES, ERERS X UREERERIGCN
LTEHER2RIZEY, w7 R BV THHEER, #E
ERAB L UHNESERE2REEhoz, ZhoDled
5, NM441 i3 B cREORE S 1 3583 PiRXaE
RN T BHEEBDBREHATHEEEIX SN AE,
NM441 iz= 7 22 BT 1,000mg/ kg D HME 5 Tk
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B EFEH L 213, fenbufen 5 v> 13 theophylline &
OBBERESC LV ESEFERL, ZORSFRIERG
enoxacin ® lomefloxacin DEH £ D §5\» 2 & 3R &
nfb‘%)“)o

2) REMER T 51EH  NM394 i3 3mg/kg
iv. L ETH 2O SRR BREEATRMERIE B & UEI%
BRI X ABBEIGEE IR LML, ERICmE
PTRERET, 20D & s, NM394 OBEREIMEINEIE
RIS 2 RN CENEAICL 50T
BhweEZ o635, £, FAEDIERIEnorfloxa-
cin'?, ofloxacin'®, lomefloxacin'*¥ 8 & U levofloxa-
cin® THHESINTEBY, NM3%M BFENRERTIE
RoueEx o5 3, NM4dl 8 & " NM3%4 i3 5 i E
(10*M 8 L V' 10°M) THIHEREOMERIBIC L 5
I EEZRIZE& o1 2 Lo, HEE - S
T AERRELTLRVWEEZ SN D, NM44l id
1,000mg/kg p.o. TV ADEARICEE*RIZTET,
0.3%DBETCRIMKBIEREZRE kol 72,
NM39%4 & 1 %DBRE CRAMEMERAZ R 2 o7,
IheDZ ens, NM394 % BHRCEHIRAKLS L1235
ARIERMRERCH L TEEL5 2 2AREEVE X 5
hah, NM4dl 2202w LURFAKRES L HE I
BHMERE L UEEERERICT L TIE & A CBEER T
ERVWbDEEFEZON D,

3) LR %R I NM44l iz 7 v bz 8> T 1,000mg/
kg po. TEB L WMNBBERICHEL RIZFZ T, B
EEEERE2RI L >T2, £72, 1,000mg/kg id. TH
BBLUBBRASWMCHESRIZE ko7, ThoDZ
£ o, NM441 DEEBR N T 2EZERZ VW EFH
Zbohb,

4) F¥EEH  NM441 i3 3x10°M LU E TR EB O
BREEOIES * BEHL & ¥, 107*M THRHESED
EPEELNOHES R, Th o SN OB (F
H, BREE) LTI 1M TEER RIZE T, X
YER (1 acetylcholine EF, $T histamine fEF, i Ba**
YEF, #inoradrenaline fEf) bR X o7z, NM3%M
@ 107°M TR RS (EIRE, 75, @iE, [SED)
WXL TRHERRIZE T, EEERAVRE ko7, &
noOfER» S, NM4dl B & 1 NM394 O FE &5t

THRERDRL, RO L BEMERCINT 2%
BohhweEzons,
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General pharmacological studies of NM441 (1)
Effects on central and peripheral nervous systems, gastrointestinal tract and smooth muscle

Kohei Kura, Hisashi Fukui, Takako Fukui, Miyuki Okamoto,
Koyuki Tajima, Chiemi Kurosaka, Seiji Hayashi, Hiroshi Fujisawa,
Kichiro Inoue, Yojiro Ukai, Fusao Ueda,

Yoshiaki Yoshikuni and Kiyoshi Kimura
Research Laboratories, Nippon Shinyaku Co., Ltd.

Nishiohji, Hachi-jo, Minami-ku, Kyoto 601, Japan

General pharmacological properties of NM441, a new quinolone antibacterial agent, were investigated
in various species of animals. The following results were obtained.

1) General signs and gross behavior : NM441 at 1,000mg/kg p.o. had no effect on general signs and
gross behavior in mice.

2) Central nervous system : NM441 at 1,000mg/kg p.o. slightly lowered yeast-induced fever in rats. At
the same dose, it had no effect on locomotor activity, normal body temperature or conditioned avoidance
response in rats. NM441 at 1,000mg/kg p.o. had no effect on motor coordination, traction performance or
hexobarbital-induced sleep, and had no analgesic or anticonvulsant effect in mice.

3) Peripheral nervous system : NM394, an active metabolite of NM441, at doses more than 3mg/kg
i.v. suppressed nictitating membrane contractions induced by superior cervical pre- or post-ganglionic
nerve stimulation and decreased blood pressure in anesthetized cats. NM441 at 1,000mg/kg p.o. had no
effect on pupil size in mice. NM441 (10-*M) and NM394 (10~*M) had no effect on contractions of isolated
rat diaphragm induced by electrical stimulation of the phrenic nerve. NM441 (0.3%) and NM394 (1%)
produced no local anesthesia in guinea-pigs.

4) Gastrointestinal tracts: Intraduodenally administered NM441 at 1,000mg/kg had no effect on
gastric secretion in pylorus-ligated rats. NM441 at 1,000mg/kg p.o. had no effect on gastrointestinal
transportation of charcoal meal in rats. At the same dose, it had no ulcerogenic activity in rat gastric
mucosa.

5) Smooth muscle : NM441 at concentrations more than 3X107°M slightly decreased the motility of
isolated rabbit ileum, but even at 10-3M, NM394 did not. NM441 (10-*M) and NM394 (10~*M) had no effect
on the motility of isolated rat uterus, and acetylcholine-, histamine- or Ba**-induced contraction of
isolated guinea-pig ileum, and noradrenaline-induced contraction of isolated rat vas deferens. NM441
(10-*M) slightly relaxed isolated guinea-pig tracheal muscle, but had no effect on carbachol-induced
contraction. NM394 (10-*M) had no effect on tonus nor on carbachol-induced contraction of tracheal
muscle.



