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NM441 O—fgZEKEIEH (2)
R - fEERE R, WREERB L U Z OOMEBIC RIZTHE

B BT B -HY L - MAERSL R b Bl FE
KA X&F-mBE #F-HE HER- LH B - 5EH EH - ANERR
HAEFEEASHRIEF AR

NM441 OWFEIK - EEREE R, WRBERB L U Z0MMOMAKICRIZTEELRITL, UTOBRELRB:,
FRELFEBABIA I 38\ > T NM441 OFEMERETH 5 NM394 1mg/kg U EDO#IRNES (LT, iv.) Tl
ERERCEL (P, RBEIUVUTESOHEE, PBLIUTEEOWESE) 450, 3mg/kg iv. BE
THETREE, 10mg/kg iv. THEREOREM, KEREIRMITE DR » A4 &5 hiz, NM441 100mg/kg O
+ZIEBNER S TIOOHEBOBE MM TR - BRERCH T 2HEEA SN 5Tz, R
IR BT NM394 3mg/kg iv. A ECIETRE, £ LENES L CELERNELRRKBEDOHED,
AERBIARILSTE OGN V> USEHIIER, BARMEIEEBROBAMERS A 50, 10mg/kg iv. TLHEE,
DIHHE B & U dP/dt max DDA S iz, BREEA 21X BT NM394 10mg/kg iv. TIETREEL
L ICHEEIREAE I X 3 RERIGE X U acethylcholine & & % B E KL DO#M4E], noradrenaline 2 & %
BERGOMEMERm A >Nz, FREET v M2 B v T NM39%4 10mg/kg iv. 12 & 2 ME TREIX
cimetidine % % \>{% diphenhydramine 10mg/kg i.v. DBILEIC & - THI & iz, NM394 30mg/kg
iv. TENVEY VBT IRENEER XA S ol NM394 3X10*M LA ETELE v MFHE
SR OPHE BB LML SNz, 7 v b OFHKEINRIC BT, NM394 10-*M LAE T noradrena-
line YUEDIE], 10°M T K+ JUEOEE 2 MIEH A SNz, 7 v M2 BV T NM441 1,000mg/kg D#E
O#5 T carrageenin ##EIZ0 T 2 G0 & & 1, BHEEE, AL, MEHES L VIMKEEIR XN 5%
Bi3srshiholz, NM394 107°M T 7 4 FH/IMI D collagen EEE XT3 2 iMFHIH3 A & #1172 53, ADP
¥ & U arachidonic acid &£ 2% & M 7 v MRMBREMIERIZ A SN h o7z,

Key words: NM441, #H ¥/ o RyEE, —KREH

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] i3 H#&
FRGASHTERENLTO R Ty JRHIOFHRF /o v R
BRTBETH 5, FEIROKER, /MEEH LV BINE
h, M6 & O CE R » & FETH 5 (£)-6-fluoro-
1-methyl -4- oxo -7- (1- piperazinyl) -4 H - [ 1, 3] thiazeto
(3, 2-a]quinoline-3-carboxylic acid (NM394) wwR#Eh
%Y, NM394 137 5 A E B & UM ICN LR WHE X
RZMVEBL, BIEBEECHL GEORENT 2RI,
SH, ZEO—REBER & L TR -BRER, WKRERS
LU ZDMOMBIC T 2 IERIC OV THRET LD THRE T
%,

. EBRMES LUHE

1. FEAEY

BEBEL LT, HEAFEKASHC TAEREINT
NM441 3 & 0F NM394 %A L 7c, NM44l 2 ROKRE
(po) H2vix+HEBAKS (d) F2581C), A
B¥ 0.5% hydroxypropyl cellulose (HPC-SL, HAEE)
KEKBCEBL THY, n vitro EBRDBEE 213,
dimethyl sulfoxide (B8R b)) BB L THW,

NM394 2 &ARAKS (v.) 7 23B51ix, NM39% 100
mg # 1IN NaOH 0.5ml & ## L, 0.1N HCI 2ml %
Mz CpH8.5~9 CHREL, £ER/RERTCHERRL T
Awic, £z, invitro RBROFEICIE, NM39%4 % 0.1
N NaOH &L T, 100'M OBKREZFAZIL, 2h 27
kD2 OIEEBRBBRTHERL THOW, In vitro E
BRIC BV TiE, NM394 0 FFREE % RAEE 10°M i
ZE L12H3, NM441 ix dimethyl sulfoxide & 0 R T
WL Wied ERBE 2 RERE 100 M KRE LTz, 20D
fth, AEERCHERALEMEUATCRT,
Acetylcholine chloride (ACh, Ovisot ®, & — #
%), barbital sodium, ethyl ether (ether), glucose,
histamine dihydrochloride (His), sodium citrate, sul-
fobromophthalein sodium trihydrate (BSP), NaOH,
HCI, NaCl, KCl, CaCl,;, MgCl,, NaH,PO,, NaHCO,
(BLEk, #4747 A7), adenosine diphosphate (ADP),
arachidonic acid, A-carrageenin, glibenclamide, in-
domethacin, /-noradrenaline hydrochloride (NA),
prostaglandin E, (PGE,), saponin, urethane (Ll E,
Sigma), pentobarbital sodium (Nembutal®, % 4
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+ & v b), papaverine hydrochloride, phenolsulfon-
phthalein sodium (PSP) (A k-, BE{tEK T %), heparin
sodium (B HZE T %), cimetidine (Pharmatex Italia
SR.L), warfarin potassium (Warfarin®, x — ¥
1), furosemide (Radiamin®, HA#F %), ketamine
hydrochloride (Ketalar®, =3t), diphenhydramine
hydrochloride (HZ), collagen (Collagen Reagent
Horm®, HORMON - CHEMIE ), gallamine triethi-
odide (FLAXEDIL®, MAY & BAKER),

Cimetidine i% 0. 1N HCl (2 /A5f# L 71, £EAIBR T
FRLUTHEAL 72, ZOMOEYIZLECIL L THRE
0.5% HPC-SL /K¥AHIC THB T 50, READ L IX
SEBERICERELTERL,

2 . EEREY

BERL &Y IZ 1k E 150~300g @ Slc: Sprague-
Dawley M Z » b, 4KE 400~700g ¢ Std : Hartley
REEELEY M(BIE, BERZ ALY —), FE 3~4
kg @ JW-NIBS RSV ¥ ¥ (Z €+ VHHERM), KE
4 ~5.5kg DOWEHEHFE S 2 (Liberty Laboratories), 4
B7~BkgDHEE— VR (HEAEBET ¥, Et
7 7 —AB XU Hazleton LRE) ThH 3, ZhsdDEY
WCIRERER (Y R, 7y VA F-2, BBEYS . T
Ty A 7FXRG-RO, HXEETX ., vy X¥H:
NRT-1s, HEH ; 238 ¥y v b Fr ULV I F0L,
Ralston Purina Company ; 1 X i : LAB diet 4360,
Eal)FRERY P7—=FbB0id TC-1, KEXY b
7—F) Bl U AKEAREE 2, EiR21~25C, BEF
45~65%, HUEIRK 15 [E/BFRELA L, BREARFRT 12 BRI/
HO—ERETT, BAR1IBHE~1» BREUEAEBL
fetk, EBRICHEL T, BB, in vivo DEBRIZE W TEI
TKEL2Vur XV EBWEERIA LD (%5 FELR)
HRIE TRV,

3 R - fEREE RIS A 1ERH

1) BRESERERIAR W B 2 ME, W%, (EBX, K

BREMARMGTE 35 & REREUC 3 5 /EA

(1) NM394 #&IRA& S DIER

MY - NVRE 1B 45HE U THERL 72, Pentobar-
bital sodium 30mg/kg i.v. & barbital sodium 150mg/
kg DR THE (s.c) i & DRREEL 728, WALCEZE L7z,
FRBIZRE A = 2 — VERRICRD D e — 3 2%
HERAY Yy 277 v 7 (TR-612T, BEANXE) 2Hw, 4
BEIHZ) 7 7 (AB-621G, BEXE) /L CH
E LT, MEBERBEBRNICEALIZY =2 -V ERE
N7 VAT 2a—4%— (TP-300T, HENXE) oL,
EFEHARTY 7 7 (AP-620G, HEXE) /L, F
BIMEIXZ O %% AREs 2= b (EI-600G, HZ
HE) KHOTHELz, £/, OERIZEENRSIT
FERECLIVHEBEACTEBBRRA T ) 7> 7%/
L, LHEZETOCERO RES MY 4 — & L CHRlELInEr

2=y b (AT-600G, HEXE) 2/ LT, ThZThHl
E LT, KERBIARIMET R 13 A KRB ERLTL RS 7
o—7 (FC-025T, HAXE) 2 EE L, BERMEST
(MFV-2100, HAXE) *AWTHIEL 2. SHIEES
V7 Fa—4% (R]G-4128, HEKXE) BL UV —=r7
vAva—4% (WS-682G, HANE) LicRIFHCEESEL
2o 28, LEXROENIZ ECG processor (Softron) %
BAuTiTol, BBREOKRGIIABAIKAHIRNICHEEL
feh =a2—1 & D 3ml/min(FEHREE 0.15~5mg/ml)
TRE LT, AIERMIZRS% 60min £ TE L7,

(2) NM441 +=EBARE DR

MM — 7NV KE 1IBFABHE L TERAL, UT, 3.
D) ECEE L e FETERET o2, 72721, #ERE
D5 (NM441 100mg/ml D@ %> 1ml/kg) 1X, F
DT IHEBRNCEEBEL TBW A =2 —VEBELTT>
7zo BIERFMIIHBERS®hETLE LT,

2) FRE:EARIR W BT 2088 L U2 BEREIER

i3 %5 NM394 #ARAK 5 DO1EM

MEHEE -V RKE IBHABEELTERLL, 8%
pentobarbital sodium 30mg / kg i.v. & barbital sodi-
um 150mg/kg s.c. iZ & D BB L 7o, ALTHRTICE
B4, 5EMTHIL, E5MEE2YIRLI, ROTDH
BREZYIBHL, Ny 7HRCUIEER S L TEZE L,
MEZERBEIRNICHEALICA =2 —VEENT VA
7 a—%— (TP-300T, HANE) L, mMEHE
R7 > 7 (AP-641G, HANXE) 2/ L THIEL /o 0
HHBEIOCERORKE R MY A—E L CHEOHET2
=v b (AP-600G, HAEXE) 2L THIEL, [LHER
BRBIARERER CBERRBA A Yo — 7285, Bl
TigEst (MFV-2100, HAFXE) 2HVTHIELL. X
BREDARIM IR B 13 A KERBIIR I BT ST P o — 7 2%
L, BRERETFE*AOCHE L, EL0ERNERER
FEHRL DV ELERECAT—T NI T VAT a—¥—
(Millar micro-tip ® catheter pressure transducer,
Model TEC-10L, Millar Instruments Inc.) AL,
INEEEERHTY) 7> 7 (AB-621G, HEHXE) «
BHELTHIE L, 72, #0—XR#5BAMEP/dt
max) 2532 = b (ED-601G, HANE) 2/ L TH
E LT, MABMERRIFYOmME/ CHREBCLVE
L7z, WEREORSE 3. 1)1)VE L RETY, AE
I3 % 5% 15min £ TE L7z,

3) FREEA 2128173 NA, ACh B L UEEIIREAZ

X 2MERbICxT T 5 NM394 #ARAN 5 O/ER

2% 1H4E LTHERAL T, BI¥Y % ketamine
hydrochloride 20mg/kg OEFRINE 52 £ B A FRE:
L, X T pentobarbital sodium 10mg/kg iv. 8L U
barbital sodium 150mg/kg s.c. & & Y FFEL 1218, &
fLICEE LTz REETERT 2DICEBICH=2—V
RIEAL, #EE, NA 8L UFACh 2857 2 10k
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BIEEIRNIC A =2 —VEE L, FEIZAKBEEK
NIZBALT A =Z2—VEEMN I VAT a—%— (TP
-200T, HANXE) kL, mMERER7 > 7 (AP-641
G, HEXB)ENLT, v2Fa2—% (RJG-4124, H
FHE) L LTz, MEPRTE L /%IC NA 3ug/
kg, AChlug/kg #IERA =2 — L 2@BLUTHEL, X
wwSEEIREAZE (30sec) %21T-> TMEDELEEEHKL 12,
RoT, HERE EWEE 0.15~5mg/ml) % 3ml/min
D—ERETHRSL, MENETEL % (%5 5min )
CHUNABLIUAChOERS R s NICEHEIRFAE %
To THMEDE L %S L, HEREKSH LB TOME
AT B RIG%E L 72,
4) KEEZ v M2 B 5 NM3%4 8 & ¢ His 0l E
T B B 1< &t 4+ % diphenhydramine 8 & ©*
cimetidine D&
vy brE1IBE6IRE L THERAL L, 8% % urethane
1.3g/kg DEIENERS (i.p.) 1 & D FREEL 21, BALICE
B LTz, FHMEDORE IIERBERNCY =2 —1 %
BAL, ThEENTI VAT 2—%— (TP-200T, AX
KE) KL, EEHESY 77 (AP-621G, AKX
HE) 2NLTUTok. MENREL K, HRERS
DD ERBEIRNICHEEL Y =2—L %2BLT
His 30ug/kg, NM394 10mg/kg #IEXK I EHRPIRS L
7zo X Z diphenhydramine hydrochloride & % \» i
cimetidine 10mg/kg *#IRAKZES L, MELLEL -
BCHEU His BXU'NM39%4 2851, H,-% 5wt H,-
blocker #¢ 5./ & #% T ® His ¥ & * NM394 O Ifi £ F
RefER % b U7z, NM394, diphenhydramine hydro-
chloride ¥ & Uf cimetidine 1% 10mg/ml DA %, His
i3 30ug/ml DB EFNEFh Iml/kg DBRERETE
B U7z, NM394 1 X Uf His i13#] 5sec T#5 L, diphen-
hydramine hydrochloride $ X Uf cimetidine 13 %7 15sec
TRE L7,

5) ELEY POKBE I BER

Konzett and Rosslerd:® ¥ U CEB % 1T- 72, £
VEY MR 1IR3 LTHEALL, B % urethane
1.5g/kg i.p. X DREEEL 7248, [EERAIED D
HE*ETRBE A =2 —VEBA L, ATHERKSE
(rodent ventilator, model 684, Harvard) *» &%& #»
=2 —VIZERE L CATHR 21T\, gallamine trieth-
iodide 5mg/kg % B IRAIHR S U T BRI % H& &
7o [UBEMIZTED S overflow $ 2258 25E»
=a—V il % 2 #E# L 72 bronchospasm transducer
(7020, UGO BASILE) #Bv, EFHEFV 7> 7
(AP-620G, HANE) 2N LTV 27 F 3 —% (R]G-
4024, HERXKB) LwwiH L oo [SENBRIEE »
Sa—VERLSRHALB I EICE>TES LT maxi-
mum overflow % 100% & L TR L7z,

6) FHELEY MRLEDOHEIEIIXT BER

ENVE Y b F ether FREF T CHEEARGINT 2 & » FulE
FEE ¥z, B, B 5 12 modified Krebs 88D A - 7245
F|OBERY L, AEGEH 2B I v E I chAL
BEYIVE-> TEXRZERL, 18H4~5EL2HERHL
720 LEEAR % modified Krebs # (31°C, 95% 0,+5%
CO, BR) THi7z L7z 20ml O~ 7 X ARz 0.5¢ D&
WHEMm2 THREL, TOEBRMIE*ERERNL 7~
AT 2 —H%—(T7-30-240, TOYO BALDWIN) % Fu»,
EEHAZY 7 7 (AP-620G, -621G, H&ANE) »
MU THIZE L7z, BB IOE 2 NV —E L
THFEF stz = v b (AT-601G, HAENRE) »ERE X
®T, L7 Fa—% (RIG-4024, -4124, HANE) L
IZECER L 72, 20min L KB 2L TEEA %2 1h
LRI R, WEBEEL< 7 X AP RENICEAL
T, MEBUC T 57EH 2 RET L 72, Modified Krebs #
DR (M) IZRDEY TH 5%,

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

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

7) eV E Y M ABEHOYHE T 5 EA

ENVE Y b % ether FREF T CEHENIRYINTIC & D FUMEL
& &7, B, B 5 1 modified Krebs D A - 72 &
OLEEIRY L, AOLFELOIEHEZYID R > TE
Kel, 1FI~S5ELXRE2FERL 2, A% modified
Krebs # (31°C, 95% 0,+5% CO, #X) T’z L7z 20
ml D=7 X AEHFIZ 0.5g DEAFEMZ TEEL, 0
BOEEERMEN N7 > X F 2 —%— (T7-30-240,
TOYO BALDWIN) 2Hv:, EEHHR7Y 7> 7 (AP-
620G, -621G, HANXE) 2L Tv 27 Fa1—5(RIG-
4024, -4124, BAERE) L L, EXR I 2]
BiZ7 4 —VFRIBE L, EXREEE (SEN-7203, H
ANHE) ZHVT/OLAE Imsec DEFEHIE % 1Hz
DEETE 21, RIMEERIUERICHEFRHAED 2 51
RE LTzo 20min & & ICRBR LU TEER 2K 1h
BEI R, HRELXREBIC~ 7 X AERICEAL
T3 BPER 2 BRET L 72,

8) M7 v ~ Mm% (MEKRENR) X5 27ER

7 v b % ether FREY T CREARYINTIC & D FRUMBGE &
ik, BESAEIARE FEE L7, @5 1.5mm, E&#15
mm D7 & RIMERAEZERIL, 1 HIEREHERL
720 B &K % modified Krebs #& (37°C, 95% 0,+5%
CO, #X) TifirzLz10ml O~/ X AfEh Iz 1 gD
MEMZTHEL, RIELE*ERBERANS 2
7 2 —4%—(T7-30-240, TOYO BALDWIN) % Fu»,
EFEHB7Y 77 (AP-620G, -621G, HAEA¥XE) »
ML TVv 27 Fa—5(RIG-4124, -4024, HENE) Fiz
FCER L7z, 20min L WHRBEREZRZHBL 285 EBAR 2
IhZE S %, UTOERET- 7,
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(1) Tonus x4 2 {EMH

WA ® R EA L TIE ORI 2
TER 2 BT L 72,

(2) NA BX UK BT 51768

NA 1M O EAD 3 wITKCl 100'M % & &
modified Krebs WICE#T 2 Z L iz & > T M
EPEEER L, ES—F Ik A THEE S 2
BN EA LR,

4. WRBRZXT 27EH

1) 7v bORE, ROEREHMES L R pH i

X3 51EM

7y b2 1RO E LTHEALK, 24h iR S ¥ 2%
BRI A B RERK (25ml/kg) Pz & ¥ ¥ TROKRS
Uiz &5, 7 v b REFIRRY — YA, Shich
oo TREHIRL, REB L VRPEMREEE (Nat, K+
BIUCH) Z2HEL, RAOEFEHHE 2 RD T, R
ERFRE IEREEEOITEE (£ 3004, FEEE/E
) ZRAWTHIEL, R pH i3 pH x—% — (HM-18E,
HHEEH) 2HVCHEL.,

2) 7y bOBEBEEICHT AERA (PSP &)

7y b 1R8I E UTHER L, BEAK 30ml/kg %
ROARL, Z0D 1.5h BICHEREBEE 10ml/kg B £
UZE K 20ml/kg 2R OK%E5 L7, HKERER S 30min
#12 0.5% PSP A #8 2ml/kg % ether ¥ FF B T 12 A B
BIRRCRE L, BEb B EEERY — YV icllEL
7zo PSP &%, 15 8 X U 60min IZHRERL, Eo5hni:
RELBUCIGUCCHEEARL %, &FFEK2mli
5N NaOH 0.1lml ®# 0 2 THE & ¥, S XN ES
(Auto Sipper Photometer U-1080, H37) % B\ Tk
B (#5& 560nm) 2 #IE L, PSP HRftE»&EH L7,

5. ZDft

1) Zv b OFFREICKT 3 21EA (BSP HE)

Klaassen and Plaa® O FEIC L D EE 5 1To 120 T v
e 1R8I E LTHEAL, B1% % pentobarbital
sodium (50mg/kg i.p.) 2 & D FREEL 7242, BEES 5405
L THBE L+ BN RE L, HEBELS 30min
%12, BSP 100mg/kg % KEB##AR & » #5 L2, BSP
®5%, 1, 2, 4, 8, 16 BX U 32min iz, F o KER
BIRNICHB L BMASY =2 — 1 X D% 0.3ml $£1m
L7z M % LOBEL 2%, M4 100u] 2HEE L ©
0.1IN NaOH 7.9ml% 0z, 43XXEst (Auto Sipper
Photometer U-1080, H3iZ) % H\W TREE (£ 580
nm) {IE L, M4+ BSPEBEEH L 72,

2) 7 v b OMKEREFR T 5760

Zy bR 1IBESILE LTER L, $IM24h FiB L of
30min B D 2 B, #HEREXEOKRE L, etherfif: T iz
FEERKEIAR & D 3.13% sodium citrate ¥4 % 0.5ml ®
A TBRINE (R Y = 7 EZERIE, 7V E)ICI5E
4.5ml ZERER L 72, [M#K % 550538 (3,000rpm, 10min)

LCME%E%E, ooyt rBis L CEEEES
FO YRS RF VKBRS EHBMKREE R EEE
(Coagmaster, =3t) 2HWTHIEL 2o BB, #HY
FRMAT 24h R S ¥z,

3) 7HFIVIMROBEERIC NS 5 1EH

VHFERIBEAPE L TERLLEHBIRE DML,
1/10 5D 3.8% sodium citrate 2% 7-%, BEHiE
(243 BE (1,200rpm, 7min) U T L& %75, platelet rich
plasma (PRP) & L7z, & 52, T/E% & 048 (3,000rpm,
10min) L T k5 %%, platelet poor plasma (PPP)
& L7z, PRP 200u] I #5BRIEVAHR 2561 % I0%, 37°C T
5min £ ¥ ¥ 2 N—3 a3 V&, BEEEVEER 25u1
0z T 10min OEEKIC * M/IMREEER (NKK HEMA
TRACER 1, Model PAT-4M, /N4 434 £ > 1)
ZRHOTHE L., M/IMOEEELYME L LT collagen
(BHRBE © 10ug/ml), ADP (BB : 5uM) B U
arachidonic acid (B#EE : 150uM) 2 Wi, #HE
HXDOERMIIPRPOERE % 0%, PPPOFEBEK %
100% & L7:REDRAREERFOFZBE L LTRD I,

4) Z v bRIMBRCNT 276

BEREDORBEICDE 6 BIDEER2TTH> 72, Ether fk
BT, 7 v bOBREBAEIIRE D heparin buin (1/20 &0
200units/ml heparin) & U CHML, #0458 (3,000
rpm, 10min) %%, FRIEREREWL 72, 85 hi Rk %
10 (EREOEBERIER T 3 BIFEE L 758, 10%RIMERE
BREFAB L 12, £EBRIE 4ml 12, HEREAWK 0.5ml
B XU 10%KRIMERZFLER 0.5ml %402 T 37°C, 30min
1 >Fax—varg, BOS8 (3,000rpm, 10min)
L, EBEDORNE % 53X XE 5 (Auto Sipper Photo-
meter U-1080, H3izZ) %A THE 540nm THIE L 72,
WERIEDIER I 10% R MEREZEH 0.5ml 12 7&K 4.5ml
ZHNZ T & ¥ 72 B0 L ORIE 13 2 HhER (%)
ELTmRLT,

5) 7 v b ® carrageenin ¥E I T 5 /EH

Winter et al® O HEICHEC TEREITo/o 7Y M %
16 UTHA L, $BREDOFORS 30min i
0.5%A -carrageenin 4 H A KAEK 0. 1m] % HHEEKE
B TS U7z, Carrageenin HESTERTB & U415
0.5 1, 1.5, 2, 3, 5hiZ plethysmometer (7150,
UGO BASILE) ®Hw THABEEEOARERIEL,
carrageenin B5HE O FREL» S EHFTIOZh & L5
EEIRE (ml) 2k 72,

6) 7 v hOMEEICY 5 1ER

7y b2 18R ELTHEALR, $EBRERSHATR
STRKE#0.5 1, 2, 3BXUShicBEL I
W 10ul 2L, ZVa—xx v 5 —YECL 58
E¥ v b (Blood Sugar-GOD-Perid-Test®, ~—1 ~
H—=nA L) 2HOTIEEE2REL,
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6. HEriLE

BEERE L paired t-test, Student’s t-test & % W3
—TTECE S #7412 Dunnett’s test ¥4 & D 1T 5 72,
BEEAMIZS B E LT

II. £ 8 # R
1. MR - fERBR T 51EA
1) HEFERMR I BT 2 ME, OiE$, OERM, X
FREPARIMIRE 8 & OERE XT3 2 /ER

(1) NM394 g&IRNE 5 DIER

BERE SRTDE/NF A —% —{@% Table 12, #E
BREBDE N T A —F —([EDOE% Fig. 1 IZ/RL T,

O ¥HMmAE (MBP)icxt4 2/EH

0.3mg/kg CEERELEEZED oSN 577, 1mg/
kg 5 E# I 17"TmmHg O —BM TRESA S iz 0F
ExZlbTldholc, 3mg/kg Ul ETHREEZ LD
MBP 0EEXZ TRELA Sz, MBP i 3mg/kg T 42
mmHg, 10mg/kg T 45mmHg T L 7248, 60min LI
IZIZBRERI OV ~IVICEE L 72,

@ LHEE(HR) xd 2 /ER

1mg/kg T HR OWHMER, 10mg/kg TiZiRAER L

—
=]
2

[
[
S o o
N N

AMBP (mmHg)
5w

I
o
=3

—60J . v v v —— -

20 1
10 1
—20 {
Y — . . ——

—20J . . v \
Before 0 5 10 15 30 60

4HR (beats/min)
fe=)

4PQ interval (msec)
|
o

|
—_
13

Time (min)

Fig. 1.
in anesthetized dogs

AHSNTH, 0.3~10mg/kg CHEELEIIA SN
Holz,

@ LERXT 57ER
0.3~10mg/kg T.LEX PQ MRICEELELIIRD
S olz, LEREFICIE Img/kg T 4 Bt 1 Fiz
P, RBIUTHEEOMMMBA ST, 3mg/kg TIL 4
Blh 3plicE s O N, 2HRIRBLIVUTHED
WA B S, 1FIiE T HEOFENA STz, 10mg/
kg Tk 4 BleplicElLsA SN, REEOKRY, TE
DEEWINE I HES L P BOMELS 1 Hlicik s h,
o 3IPICIEREFOREY, TELXUPHEDORD,
THEOFEBZhEThE SN, kB, ThdDER

Table 1. Basal values of cardiovascular and respiratory
parameters in anesthetized dogs
Parameter Abbreviation | Mean+SE
Mean blood pressure (mmHg) MBP 99+2
Heart rate (beats/min) HR 141+4
PQ interval of ECGs (msec) PQ interval 93+1
Femoral arterial blood flow (ml/min) FBF 71+6
Respiratory rate (counts/min) RESP 9+1
(n=20)

—o— Control

—e— NM394 0.3mg/kg i.v.
—&— NM394 1mg/kg i.v.
—a— NM394 3mg/kg i.v.
—0— NM394 10mg/kg i.v.

10 1

I
o
S o o
NN

AFBF (ml/min)
SR

S
S
1
]

W &=
o o O

20 1

—
f=}

(=}

ARESP (counts/min)
|
=

|
N
S

_30 4. v m
Before 0 5 10 15 30 60

Time (min)

Effect of NM394 on blood pressure, heart rate, the PQ intervals of ECGs, femoral arterial blood flow and respiratory rate

AMBP : change in mean blood pressure, 4HR : change in heart rate
4PQ interval : change in PQ interval, JFBF : change in femoral arterial blood flow

4RESP : change in respiratory rate

Point and bar : the mean and SE of 4 experiments. The point immediately after test drug administration is shown at 0 time.
*p<0.05, **p<0.01: Significantly different from the control (Dunnett’s test)
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ZERFHNTH D, FEEERICHE-> THE L.

@ KER#HARMIEE (FBF) o33 2168

0.3mg/kg TEIZTD 5h ¥, lmg/kg CRESEE
X D EIERSA ST d, 3mg/kg TREBEZ LD
VIEM D H 5 N, 10mg/kg Tl 5% 10~30min &
FBF 0BFERB I BA ST,

® MEH (RESP) icxt3 2 EFH

0.3mg/kg TELBASAR DS, 1 BIU3
mg/kg TREEL X D IMERSA 5> h, 10mg/kg T
¥ 5% 10min LW RESPOEBE EmMB A 5 h
72o

(2) NM44l +—3eB iR 50 /EH

NM441 100mg/kg 854 3.5h ¥ CLMBICEER
ZleRka s ol, BEH 4~5h eMBREICHL T
BREODBEOEMSA S0z, BMMOBEIERET
bolz, FYME, LHER PQ MR, KREMKMSTE R
X UHRE W 3R E5% shicb -V EBLRELIZA SR
mipol: (Fig. 2), 7z, LENERCLEERZASK

180 1

) .

= 160

E 140
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s 120 4
100 4 | g 5 L g T T T T T T T mn
250 +

*
'E 200 4 W

150 A
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100 < ~—T L T T T T T T T m ]
120 1
< 110 1
&
E 100 1
I
90 1
BlasiaasanSee
E 804
[«
A 70
60 - T T T T T T T T T T Y -1
Before 1 2 3 4 5
Time (h)
Fig. 2.

respiratory rate in anesthetized dogs
MBP : mean blood pressure, HR : heart rate

otz (Fig. 3)e

2) FRELBARIR I B B LEEREB & UL 5

X3 5 NM394 #iRA& S5 OEA

BERER SR DK/ VT XA —F —fE% Table
B ERDENT A—F —(EDOEL*% Fig. 4

(1) FHiE (MBP) ioxtd 3 M

0.38X U 1lmg/kg CEERLREIRLIZASH
kg U FTHREEHK L D MBP OEEB L THY
MBP i 3mg/kg # & 2min % & 17mmHg,
#5 10min #ic 47mmHg TREEL 72,

(2) LAEHR) ¥ 3/EH

0.3~3mg/kg TEELRZELIZA N H -
kg THREE# LD HROBERBV KA S
#5. 5min #1Z 23beats/min A L 7z,

(3) LAHE(CO) T 51EH

0.3~3mg/kg TERLRELZA Sz
kg THREEHZ LD COOFBRRBANA S
¥5 15min &2 1% 0.43 1/min §4 L 72,

—O— Control
—®— NM441 100mg/kg i.d.

250 A

FBF (ml/min)
g & 8

oA
(=1
A

(=]

25

20 -

15 4

10 4

5 4

RESP (counts/min)

0d | L} v L] T L] L] T T

Before 1 2 3 4
Time (h)

Effect of NM441 on blood pressure, heart rate, the PQ intervals of ECGs, femoral arterial blood flow and

FBF: femoral arterial blood flow, RESP : respiratory rate

Point and bar: the mean and SE of 4 experiments

*p<0.05: Significantly different from the control (Student’s t-test)
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Fig. 3.

Representative recordings showing the effect of NM441 administered intraduodenally

at a dose of 100mg/kg on the electrocardiogram of an anesthetized dog

4) ELENELVP)izxty 21EH

0.3 & U 1mg/kg THEELRELIEA 5N T, 3mg/
kg U ETLVP OBBRTEEMNA S NI, LVP i 3mg/
kg %5 2~3min %< 13mmHg, 10mg/kg &5 10~15
min &2 4lmmHg FEEL 720

6) ZELENED—RMS &R AME(AP/dt max) X

T 51ER

0.3~3mg/kg CTEERZELIZA SN2 Dh > Tz, 10mg/
kg#5 Imin% & » dP/dtmax OFEE X BV & S
f, dP/dt max 345 10min %2 iZ 760mmHg/sec 1
YLz,

(6) ZLENEILRABE (EDP) icxtd % EH

0.3~1mg/kg THEREZEIZA ST, 3mg/kg UL
TEDP OEEL TR A SNz, EDP id 3mg/kg &5
2min 2 1.7mmHg T L, 10mg/kg Ti3#%5 15min
#1i2 2.9mmHg TR L 72,

(7) #ERMBIMEEHL(TPR) X3 2 EH

0.3~1mg/kg TELIZA SN T, 3BL UV 10mg/kg
TKRE5E®R LY TPROBYBE SN0, BETIER
otz

(8) KERENARIMITE (FBF) i2xt3 % {EH

0.3~1mg/kg TEIIZA 5N T, 3mg/kg THREERE
L O EEREMM A5 N, FBF i3 34ml/min 80U 72,
L L, 10mg/kg Tix FBF 3H0ER (9ml/min O3
m E2rRTCEEE ST,

3) BB 312813 NA, ACh B &L UEHIREIZ

L BMEZELICKT 5 NM394 &ARNE S D/ER

MERGYERLR S 2 EFTOFYME (NM394 £ 5
5min O MF) # Fig. 5-1 ;R L, MEREOZEL*
Fig. 5-2 &R L 720 NM394 0.3~3mg/kg D512 Lk D
MAECZE X & S e b o 72938, 10mg/kg D5 Tl
FEZEEWCTREL % (Fig. 5-1), NM394 0.3~3mg/kg
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Table 2. Basal values of cardiovascular parameters in anesthetized open chest dogs
Parameter Abbreviation Mean = SE
Mean blood pressure (mmHg) MBP 105+2
Heart rate (beats/min) HR 145+6
Cardiac output (I/min) co 1.16+0.09
Left ventricular pressure (mmHg) LVP 119+2
Peak rate of increase in LVP (mmHg/sec) dP/dt max 2097+71
Left ventricular end diastolic pressure (mmHg) EDP 5.3+0.4
Total peripheral artery resistance (mmHg*min/1) TPR 108+13
Femoral arterial blood flow (ml/min) FBF 47+4
(n=20)
—O— (Control
€®— NM394 0.3mg/kg i.v.
—f— NM394 1mg/kg i.v.
—&— NM394 3mg/kg i.v. ’g
—0— NM394 10mg/kg i.v. \:)
E
10 1 g
0 1 »
“Bo ]
:?E:" ~10 1 E
o
£ —20 z
§ -30 4 3
S —40 4
—50 4
=604 T T T J &
2 £
5 10 1
E E
3 0 1 o
< a
é 10 %}
= —20
g -3
0.5 1 10 1
S o
— £ -10 1
£ o
E :lé' —20 1
= —30 4
g .
S| 2 —40 4
§ 504
—60 - r T T T 1
=1.04 r T v T -
50 7
e
10 1 40 oYY
_ 01 G 30 4 .
x —10 £ 20 1
£ -u; f 10 1
o —30 4 m 0 4
2 —401 g
S ~10
—501 -20 4
-604d r r v v -304d v v v 1
Before 0 5 10 15 Before 0 5 10 15
Time (min) Time (min)
Fig. 4. Effect of NM394 on blood pressure, heart rate, cardiac output, left ventricular pressure, dP/dt max, left ventricular end diastolic

pressure, total peripheral resistance and femoral arterial blood flow in anesthetized open chest dogs

AMBP : change in mean blood pressure, JHR : change in heart rate

4CO: change in cardiac output, JLVP: change in left ventricular pressure
4dP/dt max : change in peak rate of LVP increase, JEDP : change in left ventricular end diastolic pressure

ATPR: change in total peripheral artery resistance, JFBF : change in femoral arterial blood flow

Point and bar : the mean and SE of 4 experiments. The point immediately after test drug administration is shown at 0 time.
*p<0.05, **p<0.01: Significantly different from the control (Dunnett's test)
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hydrochloride 10mg/kg % % \>i% cimetidine 10mg/kg
DHIRE (v) ko> TERCMEH sz (Table 3),

5) ELVEY POKREIXNT 3HE

REHl% Fig. 6 1R L7z, NM394 10 8 & UF 30mg/
kg iv. TREINHE I A 5 hix oz, His 10ug/kg
iv. TEIRLKENRERA SNz,

6) WENLEY MAELEDHEBIC T B7ER

A% B % Fig. 7R L 72, NM441 i3 10°5~10* M
T, NM394 i 10*~10°* M CHEE LTy VELED
HEBIC L THERERIZE R Tz,

7) FEHELEY PAEHONE T 2 17EH

NM441 i 105~10*M CTHRHEVEY VHEDH O
I L THEL2 RIZES kb olz, NM39%4 i 3 X
10* M MU ETISEEBF IS L7228, ME0RBE &
EThH-oi: (Table 4),

8) HEZ v b (B AEIR) i3 3 7EH

R&EH % Fig. 8-1~3 T L7z, NM441 iF 10-5~10~*
M T, NM394 i 10~4~10"* M TIE D& ks 723t
LTEEBEZRIZE P>, 107'M @ KCI i3 11%E % X
Ea¥/ (Fig. 8-1)o 10" M O KClick > TEREL

IngEwext L, NM441 i3 10-5~10~* M TREZ RiZ3 i
»olzhs, NM394 13 107 M CHECH LTI BEL
5% L 7z, Papaverine i3 10 M T K U 2524
ZiEI L 72 (Fig. 8-2)e 100°M O NA WX X > TEEL
IEECxT L, NM441 i3 1075~10~* M THE 2 Rz R
otz dt, NM394 i 10 M B ETHHEREZRLT:,
Papaverine i3 10*M TNA XM 2 22 WM& L 7%
(Fig. 8-3),

2. WRBRXT 51EH

1) 7v rORE, RPEREHRMS X UK pH wxt

3 51EH

NM441 i 100, 300 8 X T 1,000mg/kg p.o. TRE,
RbEMEE (Na*t, K* 8L U CIH)HRE S X RO pH
CHERRIZE Moz, Furosemide ix 30mg/kg p.o.
TREBIUVRPEZRBEHBEEZERICHE MR
(Fig. 9),

2) 7y bOBEEECN T S/EA (PSP #HER)

NM441 % 100, 300 B X U*1,000mg/kg p.o. T PSP
5% 158 & ' 60min ¥ TORF PSP HEt & o 28
PRIZE& o7 (Fig. 10),

100

Constriction
(%)

Fig. 6.

Table 3. Inhibitory effects of diphenhydramine and cimetidine on blood pressure
changes induced by NM394 and histamine in anesthetized rats
D Pre-treatment Decrease of MBP
Tug e-treatmel (JmmHg)
No treatment 24+3
Saline 1ml/kg i.v. 23+3
. No treatment 19+2
NM394 10 mg/kg i.v- Dph 10mg/kg i.v. 1242+
No treatment 23+3
Cimetidine 10mg/kg i.v. 82+
No treatment 16+2
Saline 1ml/kg i.v. 18+2
No treatment 16+2
i kg i.v.
His 30 ug/kg iv Dph 10mg/kg i.v. 8+1°
No treatment 1712
Cimetidine 10mg/kg i.v. 124

His : histamine dihydrochloride,

Each value is the mean=+SE of 6 experiments.
*p<0.05, **p<0.01: Significantly different from the corresponding no treatment
group (paired t-test)

A
His 10ug/kg

NM394 10mg/kg

Dph: diphenhydramine hydrochloride

NM394 30mg/kg

Representative recordings showing the effects of NM394 and histamine on airway in an anesthetized guinea-pig

His : histamine

Drugs were administered i.v. at the arrowheads.
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Vehicle

100 T
beats/min 3x10-* 10-*(M)

Vehicle S5min

[REEENEENERE I o A T R R A A O A A D I T A
150 O 2 0 A A B R A B O S A EF S A S WA
100 ST AT T T T AT e T
40 140 (1)

beats/min

NM394

beats/min

Fig. 7. Representative recordings showing the effects of NM441 and NM394 on the beating rate of right atrium isolated from guinea-pigs
Drugs were added cumulatively at the arrowheads.
Table 4. Effects of NM441 and NM394 on the contractions of isolated guinea-pig
papillary muscle
Dru Concentration Number of Contraction®
g M) experiments (%)

Control — 4 100.2+0.8
NM441 10-® 4 99.5+1.3
Control _— 4 100.6+1.6
NM441 3x10~° 4 100.6+3.2
Control — 4 102.6+3.2
NM441 10-¢ 4 109.5+5.2
Control E— 5 102.2+2.9
NM394 10-* 5 95.2+1.5
Control e 5 104.6+3.5
NM394 3X10-* 5 89.2+2.5**
Control _— 5 101.8+2.8
NM394 10-* 5 83.9+4.1*

» The contractions are shown as a percentage of the value before drug treatment.

Each value is the mean*SE.

**p<0.01: Significantly different from the control (Student’s t-test)

3. zofth FIrOVRTIRAFUHHCEELSRIZE o,

1) v b O8RS 21EA (BSP HER)
NM441 ix 1,000mg/kg i.d. T i1 4 & BSP @ ¥ & &
BeEErRizskho7: (Fig 11,

2) 7v b OMmBEERICNT 51EMH

NM441 X 300 8 £ ©* 1,000mg/kg/day p.o., 2 HR
DFE5IcEYy, MHE7o b or BB X OEREE

Warfarin it 3mg/kg/day p.o., 2 BEIO® Sz X b m
]7o bor o UREB L OB RS oY RSS2
FrEEERCERE SR (Fig. 12),

3) VY FIIMROBERIGICN S 2 /EFH

NM394 i3 107* M T collagen IZ & 2 84 % 4% L 7~
%5, 107*~10"*M T ADP % X tf arachidonic acid =
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g

HIH

I041g 0.5¢

10-¢ 10 (M)

3X107*

Fig. 8-1. Representative recordings showing the effects of NM441 and NM394 on the tonus of isolated rat aorta
Drugs were added cumulatively at the arrowheads or arrows., K*: 10-' M KCI

Vehicle

|
Htzit
= 3 f‘_x -
RN
Jauhmi{fi
E e 5g
0.5g

Vehicle

0.5¢

T

il i

0.5¢g

Fig. 8-2. Representative recordings showing the effects of NM441 and NM394 on K*-induced contractions of isolated rat aorta
Drugs were added cumulatively at the arrowheads or arrows., K*: 10-* M KCI, Pap: 10-* M papaverine



VOL. 44 S-1

NM441 H—f 3L /EH 141

Vehicle

0.5¢

10min

Pap

0.5g

NM394

10min

Fig. 8-3. Representative recordings showing the effects of NM441 and NM394 on noradrenaline-induced contractions of isolated rat aorta

Drugs were added cumulatively at the arrowheads or arrows.

NA': 10~° M noradrenaline, Pap: 10-* M papaverine

L2REEMME L x>, PGE, 13100"M LU ET
collagen 8 X FADP iz X 2 @&E* & L, 100°M T
arachidonic acid iz & 2 @& # 4| L7z (Table 5),

4) 7 v rRIMmMBERZ T B ER

NM441 3 10-*M T, NM394 13 10°* M T v bR
B U CmiER %R & 2 o7z, Saponin i3 3ug/
ml A CHEELREMmMERA %2R~ L (Table 6),

5) 7w b carrageenin FEE X3 5 1EA

NM441 i 300mg/kg p.o. LAF T & carrageenin &
KL TREY RIZX o708, 1,000mg/kg p.o. T
&5 3h 8 ic i E % A B %I L 72, Indomethacin &
3mg/kg p.o. TH5#% 3~Sh cFE R BECHHE L

(Fig. 13),

6) 7 v b OIMMEECXT 21ER

NM441 iZ 100, 300 8 &£ UF 1,000mg/kg p.o. THlgEE
WWRE % R X 2 o7z, Glibenclamide i3 3mg/kg
po. T&RE lh DRI MFEER BT 27 (Fig. 14),

m. * 23

1) FR-FERBZ . NMULOEREEETH 3
NM394 iF 3mg/kg i.v. DAL CHRREMERBIRIA B8 X OB
ROWBTRIZBWT HMETREER %% L7, Norflo-
xacin, ofloxacin(OFLX), tosufloxacin(TFLX) Bk
U levofloxacin (LVFX) i3 8 IRPIEE 5617 I F FREVEF
L, TS DMETRERIZ His O N3 5K
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* ¥
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Urinary volume (ml/100g/5h)
w

0 L
100 300 1,000 30 (mg/kg p-o)
Control NM441 Furosemide
200 -
* k
- T
=
L2
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=
S 00{ ——
&3]
3
+
B4
04
100 300 1,000 30 (mg/kg p.o)
Control NM441 Furosemide
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6 —_
E 4
2 4
0 - _
100 300 1,000 30 (mg/kg p.o.)
Control NM441 Furosemide
Fig. 9.

"
(=4
o

o
[~
(=]

Na* (4«Eq/100g/5h)
w
1<
S

\\

(=]

100 300 1,000 30 (mg/kg p.o)

NM441

Control Furosemide

Cl- («Eq/100g/5h)

30 (mg/kg p.o.)

Control Furosemide

Effects of NM441 and furosemide on urine volume, urinary electrolyte excretion and urinary pH in saline-loaded rats

Urine was collected during the 5-h period immediately after drug administration.

Column and bar : the mean and SE of 6 experiments

**p<0.01: Significantly different from the control (Dunnett’s test)

WMEOHERIZLZLFEZ STV B™9, SEIDEE
WZBWT, MBS v MB35 NM394 O IflFE FREIEH
% H,- blocker T % % diphenhydramine 8 & f H,-
blocker T % cimetidine iZ & > Tl s hi-Z & »
5, NM394 OMETRERC Y, EROF ./ o v RHE
L AR His OB R N3 2 EAS—EBES L Tw
SAJEEMES R A Nz, FREEAR 228> T NM394 i3 3
mg/kg iv. AL THETREER %R 3 58, 3mg/kg
iv. COMETREERIZ—@AETH D, £5 Smin B2

MEREFECHEL, ZORETIE NA, ACh & UVEH
WRFAZEIC & 2 MMERIGICEERRD Shxpoiz, L
U, 10mg/kg iv. TlkFEs iy 2 ME TREERRA SR,
ZD&DRREDT T, EEEOWTHhOMERIGIED
Wz LHEER A SNl 2 s, MERIGIRE
HIME ORI & D GRS b L RS
nb,

FRELFEBBRGR 12 33> T NM394 1 I FFE D FRE Iz 12125
ISUTHBRBEEEME T, TELEY N CBWT
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O 15min after PSP injection 1,000 1
50 4 60min after PSP injection
40 -
7 =
S % 7 4 —O— Control
< ‘é" —@&— NM441 1,000mg/kg i.d.
£ 30 - =1
S A
g £ 100
®
8 20 £
% o
A a
10 -
0- ////‘ % 10 T T T 1
300 1,000 (mg/kg p.o.) 0 4 8 16 39
Control NM441

Fig. 10. Effect of NM441 on phenolsulfonphthalein (PSP)

excretion in rats

Column and bar : the mean and SE of 8 experiments
No significant difference between the control and
drug-treated groups (Dunnett’s test)

O,
o

Q
9%

S5
:‘0’0

%
939000

R
QR

Q
%o %

300 1,000 3 (mg/kg/day X2 p.o.)
Control NM441 Warfarin

Time (min)

Fig. 11. Effect of NM441 on the rate of sulfobromophthalein (BSP)
disappearance in rats
Point and bar : the mean and SE of 8 experiments
No significant difference between the control and drug-
treated group (Student’s t-test)

70 -

60

.

APTT (sec)

300 1,000 3 (mg/kg/dayX2 p.o.)
Control NM441 Warfarin

Fig. 12. Effects of NM441 and warfarin on the prothrombin time (PT) and activated partial thromboplastin time (APTT) in rats

Column and bar : the mean and SE of 8 experiments

**p<0.01: Significantly different from the control (Dunnett’s test)

Table 5. Effects of NM394 and prostaglandin E, (PGE,) on rabbit platelet

aggregation in vitro

Transmission (%)

Concentration

Drug o) Collagen ADP AA
(10g/ml) (54M) (150 M)

Control _— 68+ 5 52+5 72+4

NM394 10+ 67t 5 505 684

3x10* 58+ 6 4415 6814

102 11411 3416 58+9

Control _— 64+ 7 44+4 70+4

PGE, 107 1111 204+ 605
10-¢ 0+ 0** 0£0** 0+0**

Platelet aggregation was induced by collagen, ADP or arachidonic acid (AA).
Each value is the mean+SE of 4 experiments.
**p<0.01: Significantly different from the control (Dunnett’s test)
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Table 6. Hemolytic activities of NM441, NM394 and saponin

on rat red blood cells

Hemolysis

(%)

Drug Concentration
Control —_—
NM441 10* M
Control
NM394 10* M
Control —
Saponin 1ug/ml
Control —_—
Saponin 3ug/ml
Control —_—
Saponin 10xg/ml

2.2%0.1
2.2+0.2

2.5+0.3
2.1+£0.2

2.2x0.2
2.3%0.3

2.0%0.2
2.9+0.3*

2.4+0.3
91.4£2.9**

Each value is the mean+SE of 6 experiments.
*p<0.05 **p<0.01: Significantly different from the control

(Student’s t-test)

—O— Control
—— NM441 100mg/kg p.o.
—A— NM441 300mg/kg p.o.
—e— NM441 1,000mg/kg p.o.
1.01 —2— Indomethacin 3mg/kg p.o.
g08
£ | )
& 0.6 .
QEJ
S04 *
5 0.
> %
K
& 0.2
0. —

0.5 1 15 2 3 5
Time (h)
Fig. 13. Effects of NM441 and indomethacin on carrageenin-
induced paw edema in rats
Point and bar : the mean and SE of 6 experiments

*p<0.05, **p<0.01: Significantly different from the
control (Dunnett’s test)

NM394 i 10 B & UF 30mg/kg iv. CREWHEIER % &
ol Z s, THEICNTIEERIVRZVLDE
Ezohb,

FREEFERAMI R 12 B> T NM394 1~10mg/kg i.v. Tl
EXE, P, RELIUTESOHEE, PBIUT RO
ErEnAaon, REBMAICB VT 3mg/kg iv. LLE
TELENEB L UVELERNELRRBEOHKY, 10
mg/kg iv. TLEE, OHEHESB X dP/dt max DR
L QLB ETIB T 2R BAE SN, In vitro D
KERZBWT, NM394 123 X10* M U EDOBBE It
bH5H, BEAFEHOINE*BEELZNSMEI L 2 Lo
5, ZOERH NM394 O.LIIEIER e —ZEE5 L T v
ZEJHEEDEZ o B,

AERBIRIM TR IC DV Tid, NM394 13 FRE:IERT fg A

—O— Control
100 4 —&— NM441 100mg/kg p.o.

—A— NM441 300mg/kg p.o.
90 4 —&— NM441 1,000mg/kg p.o.
- Glibenclamide 3mg/kg p.o.
S 80
E
@ 704
g
2 601
o
2 50
=
40 1
30 - ,
Before 0.5 1 2 3 5

Time (h)

Fig. 14. Effects of NM441 and glibenclamide on blood glucose
level in rats
Point and bar : the mean and SE of 8 experiments
**p<0.01: Significantly different from the control
(Dunnett’s test)
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General pharmacological studies on NM441 (2)
Effects on respiratory and cardiovascular systems, renal function and others

Kohei Kura, Seishi Ochi, Mitsushi Tanaka, Miyuki Okamoto,
Seiji Hayashi, Takayuki Ozaki, Mika Takebe, Noriko Matsuo,
Kichiro Inoue, 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) Respiratory and cardiovascular systems : Intraduodenally administered NM441 at 100mg/kg slight-
ly increased heart rate (HR), but had no effect on respiratory rate (RESP), mean blood pressure (MBP),
electrocardiogram (ECG) and femoral arterial blood flow (FBF) in anesthetized dogs. NM394, an active
metabolite of NM441, at doses more than 1mg/kg i.v. produced changes in ECGs (decrease or increase in
the height of P, R and T, inversion of P and T) in anesthetized dogs, but had no effect on the PQ interval
of ECGs nor on HR even at 10mg/kg i.v. At doses more than 3mg/kg i.v., it decreased MBP, and at 10mg/
kg i.v. increased RESP and decreased FBF. NM394 at doses more than 3mg/kg i.v. decreased MBP, left
ventricular pressure and left ventricular end diastolic pressure in anesthetized open chest dogs. At the
same doses, it increased FBF and tended to decrease total peripheral resistance. NM394 at 10mg/kg i.v.
decreased HR, cardiac output and dP/dt max. At the same dose, it decreased MBP and produced
nonselective suppression to blood pressure response induced by carotid occlusion, acetylcholine or nor-
adrenaline (NA) in anesthetized cats. NM394-induced decrease in MBP was suppressed by pre-treatment
of cimetidine or diphenhydramine in anesthetized rats. But NM394 did not elicit constriction of airway in
anesthetized guinea-pigs. NM394 at concentrations more than 3X10*M slightly suppressed the contrac-
tion of papillary muscle isolated from guinea-pig, but had no effect on the beating rate of the right atria
even at 107°M. NM441 (10~*M) had no effect on the beating rate of the right atria or on the contraction
of the papillary muscle. NM394 suppressed N A-induced contraction of isolated rat aorta at concentrations
more than 10~*M and KCl-induced contraction at 10~*M. NM441 (10-*M) had no effect on NA- or KCI-
induced contraction of isolated rat aorta.

2) Renal function: NM441 at 1,000mg/kg p.o. had no effect on urine volume, urinary electrolyte (Na®,
K* and CI-) excretion, urinary pH or phenolsulfonphthalein excretion in rats.

3) Others: NM441 at 1,000mg/kg p.o. suppressed carrageenin-induced paw edema in rats. At the same
dose, it had no effect on blood glucose level in rats. Intraduodenally administered NM441 at 1,000mg/kg
had no effect on disappearance rate of plasma sulfobromophthalein (hepatic function) in anesthetized rats.
NM441 at 1,000mg/kg/day p.o. for 2 days had no effect on prothrombin time or activated partial
thromboplastin time in rats. NM394 (10-*M) suppressed collagen-induced aggregation of platelets taken
from rabbits, but did not ADP- or arachidonic acid-induced aggregation. NM441 (10-*M) and NM394 (103
M) had no hemolytic activity in rat red blood cells.



