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Carumonam sodium D — & {EA

RER M- LHEA - REWEF - FLHER - Fitfg=
HHEERTEFASHPRFER

Carumonam sodium (CRMN) o—#EBIER * SEEW % B\ TRETL 72,

CRMN iz E A (300~1,000 mg/kg) DEIRAZRS TH, ~7 AD—RAER, HFAESH
BEUIy POERKRCEVETH), vV AXBLTEBESED 2 L IEBERLT
Exdot, i, 2 IOBEEKE (300 mg/kg,i.v.) B X UEHERET (300 mg/kg, i.v.),
7 v b ORHEE - HESE (102 g/ml) XL TEREETHD, RKREER (10%%
) LRSI,

BREEA I B LA XOHE - FERBRB L UFREEA 2 O BEHERIINL T, 300 mg/
kg, iv. DRAETHLIER2 RS ko7,

ENEY b OREHETR AL T, 0.3~10 mg/53 (BHEE © #3X107°~10-2 g/ml)
D 2 FERFHEA T, WIENB L OGRS LERZETH - 1o, B, 38 LU
10mg/SOEETI S EEEML 72,

7y VOREB L UEREIEMZ XL T CRMN (30~300 mg/kg,i.v.) X EELXEE
ERIZE R oI, TV ADRKERL L VMPFIRERKR 7 v P OBRSWICTL THEVE
Thotz, 5, FEHETEHINL, SBE (10°g/ml) THHEEXRIFSkd-o
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Carumonam sodium [disodium (+)-(2Z)-[[[1-(2-
amino-4-thiazolyl)-2-[[(2S, 3S)-2-(carbamoylox-
ymethyl)-4-oxo-1-sulfonato-3-azetidinyl] amino]-2-
oxoethylidene] amino] oxy] acetate] (CRMN) i3 F&2
D{b¥EH#ER % ¥ 5 monocyclic-g-lactam RILEY
BTh2, A% 13, CRMN QHEMHE, BEEHE, I
% - BB, FBEL ST 3 —RERIERAERITL
YOT, &5, FERBMTH 2 EEME 1 [trisodium
(+)-(2)-[[[1-(2-amino-4-thiazolyl)-2-[[(1S, 2S)-3-
carbamoyloxy-1-carboxylato-2-sulfonatoamino-
propyl] amino]-2-oxoethylidene] amino] oxy] ace-

tate] (BABR{K) 3 & UF CRMN 8% {b5 0 — 3=
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KEMEE LU—BRIFE

EEREWE L CHEME Jcl: ICR vV R, HMB &
UM Jel: SD 7 » b, MM Hartley REBELE
v b, HEAABEY VX, HHEEELX B X U1
X2EBV, INSOBYOREBLUVUVY VR, 7
v b DBEIZERRFTEDOFIEEL 72,

CRMN (£F& :510.36) 3B - IXHKERBD
MR IIEREORKRT, KCHBDOLEWDT
®», MBBESCTEEKREROTERL, H
Bk B & UF CRMN &4 b KICBED 20,
RU &S ICERL TRV,

TUABLUT v MCRIEEBIRAKE T 58S
i, R5EEES®, vV ATIZ0.2ml/10 g K&, >
v N TI20.5ml/100gABEC L2 IO CBELYRA
BILTAW, In vivo CBY 3RETARR, BF
Dt77uARY CHFIOBKEREE2EZ LT,
1,000~2,000 mg/man/day £z 655 I &b,
ZD25~5FRBTH2 100 mg/kg #1FEAEL L
T, LEXGUCTRAEERL .
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In vitro OFBEHIEA %\ 272 organ bath iZ &
BEBTIIRRRL2VRD, A% 37CIFRL:
20 ml @ krebs &% & Magnus EHICEEL, 97
% Oz+3% Coz ﬁéﬁx%ﬁb, l.Og@ﬁﬁf’Em
372, BARDIKRSIZ, isotonic transducer (MEC,
ME-4014) 2L, > & & oscillograph (=%l
2%, Recti-Horiz-8k-23) LIZEE&kL 7z, BIKIZIK
E02ml& L ThbathRHICERA L7z AL /2
Krebs 8OMKIZIRD EBY TH 3, (mM) + NaCl
121.9, KCl4.7, CaCl,2.5, KH,PO, 1.2, MgCl,
1.2, NaHCO;15.5, glucose11.5 (pH 7.2~
7.3)6

FEEERE I LB IIGU TEEHEREZETRL
7zo FIHEMOBEERE I/ L 2 VR —TEd
BORHAT 2By, FEPSERER L &I Dunnett
test i & DRE L7z,

fEOEBREWIZIRDOEBN TH 3 acetyl-
choline chloride (Ovisot®, #—), aminopyrine
(REER, {LZEHFFER TAK), dethyl-ether
(Ether Squibb, =##—3: % >), a-chloralose
(Merck), histamine dihydrochloride (F03%),
gallamine triethiodide (Sigma), lidocaine
hydrochloride (Xylocaine®, # iR), l-nor-
epinephrine bitartrate (Sigma), pentobarbital
sodium (H3J), d-tubocurarine (Amelizol ®, &
¥), urethane (FI)%),

KRFES LUK

1. =7 ADO—RAERE & C1TE)

(FeE) hE 18~28 g DHfEtE~ Y X (4:8B8) % 1
BARE LTER L, REBRS5D 2 BRI 8
FHRERBENCAN, BECHLs %, Bik:
BIRNEE L, LB ABIC2EBMIChE>T
Irwinik? 2 —SXB L HECK > TER*BE
L7z,

(Bf&) CRMN o 1,000 mg/kg, iv. Tix£H3d
BEERICHER U T—MERB X TEICE b A 5N
Mol

FRA L L, CRMN #E#14%1L&D 100 mg/kg,
iv. TR, —MERB X TEICEIL 2D 2o
720

2. R E & MR R

2. 1. BREH

() RE 18~20g DM~ Y X (4:88) %1

B0 L, BiEEHBIRNCESE 30 27BT)
i TRO 3BOABRE R L 2o a) 1ERIRH,
b) BEEL, c) EEEE,

(E#&) CRMN o 100 8 X tf 300 mg/kg, iv. T
B 3EORBEDVWTNIIBOTHIER PRI 2h
272,

2.2, R¥ MV E Y — VERIERR

(FE) KE 21~34 g DM Y R (4~5:88)
PIEEIOGEE L, RIBEE#HIRAKZS L, 20 15
#.Z pentobarbital-Na 50 mg/kg % BEREPRS |,
ERREOHEL®IEE L L CEEREEAIE LT,

(E#&) CRMN o 30, 100 3 X U 300 mg/kg, iv.
B P EIRRERE(63.1£6.3 4, 59.4+3.9938k
1°59.4+4.6 4) BTN HNBEHDOZI (64.5+
4.15) EDoMEERE o7,

FBR{A B & U CRMN 3##4 165 D & 4 100 mg/
kg BRI S B O MR (44.513.0498 %
V44.8+41.943) BV TR HNBEOZA (45.2+
3.34) LOMWERRERLHT,

2.3. HEER

(FEk) RE 20~26 g Dt~ X (488 %1
BHIOEE L, mERBIRNES L, 20 1 BR%ge
0.6%ErERYAI % 0.1 ml/10 g BEEWNKRE L, 20%
20 3T FEFE & W B writhing 72 & U stretching
DEBEFTHIL, BREKRSEE - NEEEO FYEE»
SR 2R D 72,

(B#&) CRMN 0 30, 100 # X UF 300 mg/kg %
WSO FHES (17.1+£3.4, 20.3+1.78LV
16.8+2.2) iy BEEEOF N (17.3£3.1)
EDBCERELRRE R >, HENBEICHA
72 aminopyrine 50 mg/kg & &S5 EED I
2.0+0.5 (p<0.01) CEHELEBERAERL,

2.4, EEEE

(HE&) & 200~270 g DM v b (788 %

Fig.1 Effect of carumonam on body
temperature in normal rats

0 1 2 3 4 5 6 hr
°C
38.0 07)( xO
- \ y /\"/.
x: ~
37.01 o—e (Control
x—x Carumonam 100 mg/kg, iv.
0—0 Carumonam 300 mg/kg, i.v.
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1B6mE LTHEAL, RELKBEERT O
BT, MEERBIRARS L., 20% 1B
Bz 6BHEIBR E TREBNICT VY VIREST (FT,
D221) #AVWTEBRRZRIE L, RIEKGEH LR
BEHEL T,

(B#E) Fig. 112RT &£ 512, CRMN D 100 &£
'300 mg/kg BIRAKR S TIx 7 v b DIEEEIRIC
B RIEAE RS R o7,

—%, BBRAB X U CRMN #HI%LHD 30 8 £
U100 mg/kg BIRANIR 5T 7 v F DIEFEER
BELRBERRIZE 2171,

2.5. 77 IAEbR 20 BRKE

(F&) #KE2.7~3.9kg D% 2 % 3WC{EMAL /2,
Gallamine triethiodide (3.0 mg/kg,i.v.) & & DA
Bittk, ATHRTICHMEMEEEE CEEL 2,
KiEEOFEEE (FC), HWIEE (TC) B & VMEHEH

Z (0C) DiFfE bic fgks » v ER%E, & 5T
BEL L TR VERZFEETICEAAL, £72,
SNIDER &2 D4EEAEEIC fE - CTHEIBE (Hip) B &
VRHIZAMAIEER (Amy) 2T+ A LHGEDOERZR
0.2mm DA T > L AFMBEBMNEER (1M 0.5
mm) ZBAL 72, FEL K2 FMES & U0
EE & &£ b2 polygraph (Z#128) £ Tk
BIE LTz, i 2 BFRILL ER T, BEARE L 1214,
Bk & B AR BIRN IS5 L7,

(F#%) CRMN 0 300 mg/kg (n=3) &iRPIZS
T3, SHMEERE TOBRETEAMKRICE,H A5
nxanm-oi: (Fig.2),

2.6. BRI

(FEMAE3.0~3.2kg D4 3 3EEFT, a-
chloralose (45mg/kg, i.p.) Hk®:i%, WE (7@ E
HEBICEEL, BN = 2— L 2fEAL, ALER

Fig.2 Effect of carumonam on spontaneous EEGs in a gallamine-immobilized cat. FC: frontal
cortex; TC: temporal cortex; OC: occipital cortex; Hip: dorsal hippocampus;
Amy : basolateral amygdala; HR: heart rate; BP: blood pressure of the femoral artery

pre-drug 5min 30 min
FC C AN it o wyponpirtbreaint PPN PPV
TC c pin oo A AN AT Nttt P NNAANS ettt g O p P P e P
OC C M e e - Prdp
Hip L —re ~ RN Ay
C P
AMY 160y g >
HR 200E
0
b./rg&n
BP o WT -
mmHg
Carumonam 300 mg/kg, i.v.
60 min 120 min 180 min
FC L haon vt o st s matrmpretiatosgstsmostod ot o Pt POSSNS iy
TC [ dnmnmerA e . d P ]
oC R ) v Ml SN st i eI 9
Hip L : » J—— - oo
m C e T
y 100pv
HR 200 — ——
0
b./min
BP 200
0 | S—)
mmHg 100 sec
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T, gallamine FAEMEL 72, Ti-S, DEHZYIERL Fig.3 Effect of carumonam on the spina|
205, Teu-L, OB TESELTN L. L~S, % reflex potentials in an anesthetized
R o _ cat. Reflex potentials were record.
TOFMEHL L, LS, OFIREGTNIL T y- RO ed from L, ventral root after stimy.
HELWL, L, 2723 S, iIROKRE R THEL, lation of L, dorsal root

BEEE e, L 7213 S, OBRIROKIS %
B&MBRERCEEL, EFEHIEEECHERL,
0.1msec, 0.1Hz DERE VA E2527:, Boh
fe REFEMLT EERRTEIER (HANE, AVB-
2) %@L T, cathode ray oscilloscope (HZ&
&/, VC-7A) Ew#@3IL, Polaroid camera (F
> 7" CRT % A5 M75D) % A CEfk LTz, #iFid
BRIEEIRNICRE L,

(B8 CRMN 0 300 mg/kg (n=3) BIRAKZS
T, Y+ 7ABI ULV FARFEMIZXTL
TEErRIZE o7 (Fig. 3).

2,7, #EE - HESE

(F#:) #RE 190~205g DHEMET v + (6 :88) *
ALY, RNBIEs ¥, BEELERHEL &b 5min
R L, M-S 2ERL o, BRI
W33TCWHRE L 72100ml @ Krebs ¥ % & &
Magnus BRI BEL, 97% 0,+3% CO, EBEH R
2BUL, —ABERERICOSTEER2ESEL,
EFERBEE (HAXE, MSE-3R) 2AWVTH

L, fIBck>TELCZ2HOREKICIE FD-
transducer ($r8@ETE, UL-2-230) 2L, _V&E
& oscillograph (=288, Rectigraph-8k) LIz
HERL7-, REBERE LY SBE~ZERNCHER
L7,

(Bi#&) Fig. 4 @RT &5, CRMN®10* (n
=3) BLU10® (n=3) g/mOTHhOBEBETYH

Pre-drug

— Carumonam 300 mg/kg, iv.

30 min

10 msec

Fig.4 Effects of carumonam (1X10~* and 1Xx10-% g/ml) and d-tubocurarine (3 X 10-¢ M) on nerve-
stimulated contraction of the isolated rat phrenic nerve-diaphragm preparation
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|W ' "“

2g

!I“ it

® Y Y
Carumonam Carumonam  d-tubocurarine
1X10™* g/ml 1xX1073g/ml  3x10°°M
10min

— 1
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Fig.5 Effect of carumonam (100 and 300 mg/kg, i.v.) on respiration (Resp), heart rate (HR) and
pulsatile and mean blood pressure (BP) of the femoral artery in an anesthetized cat

Carumonam

(mg/kg, i.v.)

300

Resp IR —h

(b./min) 120

<mmHg> wo[-—-——-— A

Mean
180
BP f

(mmHg) 100

BOBBERGCHL TEEETH >, —Hd-
tubocurarine (3X107°M, n=3) 35D 8HERIE
ESELTHEIL 12,

2. 8. REKEMER

(FER)#E¥ELEY b % 186 LAY, CHANCE
and LOBSTEIN DA &Y 26 > CTREMEMER % H
Nizo ENVEY POAKECHRER 1 BEAE, 1,
3, 5, 10, 15, 30, 45 B &£ UF 60 53412 1/4 iE5i8t~
YFYYRTARE SERIEL, REOFEELAN
26

(Hi##) CRMN @ 10%BH# TI3, £ < REMEME
RBER&»oi:, —F, lidocaine 1%BHK T3,
BRE®D S 5 Ak TREHMBTZLICHEEL, 304
BICEME L 72,

3. HIR - ERBRB L UHEHER

1. WA 2 OFE - BRA

(HE) 8 2.7~4.8 kg DA% 5 LAV, a-
chloralose (50 mg/kg, i.p.) HBLU urethane (700
mg/kg, s.c.) &0 FREME, BIIEEALCEZEL
o FREB IR ECHEALL A =2 —L %
pneumotachometer (Hewlett Packard, Model
210698) WERSL, WMEDEE LT, £EMFER
ABREARICEA LK) TF LA T—FLEDE
transducer (HAXE, MPU-05) /L, LEN
RENFET, & o 0HIZIMEDIRE CEE X
¥ 7z tachometer (ZK#AW) kb, 2hZzFh

5 min

polygraph (ZK#I88, 142-8) AW TEHHAIEL
7o MIBERTOBRMBIKBRAICEALLZRY 251
YAT—=TLENLTERE»SSAE 30 7/
BT RERIZ 5 ml/5 GRIEDBE 1 20~30%) D&
ETES5LT,

(A% #) CRMN o 30, 100 ¥ & UF 300 mg/kg
(&2 n=3) Tix, FHEE), LAY MES L OO
BRI L TERER&m o7 (Fig.5, 6),

BER{EB £ 1f, CRMN ##I4{t& D 100 mg/kg
(&% n=2) Tix, FHRES, LAKS & CILECT

THERIZZ o712,

3. 2. WErA X O, ME, LHAEE L OKHE
MmyE

(H¥) AE9.5~13kg DA X % 4 IEfEA L 1z,
pentobarbital-Na 20 mg/kg, i.v. CEHKEE, a-
chloralose (70 mg/kg, iv.) THELEZIEFK S,
B e EOLCEER, GREERE & HABREIR
W EBRIMEET (Narco, Model RT-500) 7o — 7%
EEL/, FRESHITECHEALIA=2 -V ¥
pneumotachometer (Hewlett Packard, Model
210698) ICEEL, REORLLE LT, 2HMER
EXBERCEALLR)IFLoA=a—Lhs
[E transducer (HAE, MPU-05) %24 L, 8
UM E DR TEREY X ¥ 72 tachometer (= #|
2®) W& h ZhFh polygraph (=5 #1238, 142-8)
ZRAVTESHE L2, BiE BE 20~30%) (Z KBRS
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Fig.6 Effect of carumonam (300 mg/kg, i.v.) on lead II electrocardiograms

in an anesthetized cat

Pre-drug AﬁbJW&M\MJLVMuJQJJVJJ Ui&'uj‘mfl

~ Carumonam

300 mg/kg, iv.
!wumvwburwhduiu

A AU

iy U S
L U T L Y - Ot IR W
5 min N'r\d\i "\_,jb\j‘\v,\/\*/\;\-j\j&/\j ujL/\f v MJVNLAM \J\]\\

ey - g

10mmJiﬁtj!gijgg&igigmgéiéi???.J

vope RN bt Corepe
30 min ¥ \“\/\'\Wﬁ\—v\f\-\l\[\-«ﬁwu\"’\ e L

BRA B 2 v i3 KEBBIIRMIC 5 ml/ DO FETRE L
720

(B#) BRI 5128w T, CRMN 0 100 (n=
4) B XU 300 mg/kg (n=4) OFETIE, WK, 0
B L CIECH L THs pRIEAZRIZX 25
> 7z, RREIRS & UARREIRO MR L T,
300 mg/kg TREBEGK XL TEEZ — @MDY
bis sz (Fig. 7). KEEEIRAKES (n=1) 1
BWTix, CRMN 0 0.1~3.0 mg/kg TII KERSH
ROMFECHEERIZE R D >k, — A,
papaverine @ 0.03 mg/kg T3 BBz MR DK
nERL Tz,

3.3, WMHERCOIES, MEBHE L UERE

(Fik) 1AE 335~346 g DHEMEELE Y L % 3JT
Rz ~3) 85 20 RICERERITL, EP
DB R IR U COLIBE RS L, 25 ksL
72K EHE (Krebs Henseleit ¥&) o128 L ¢ @ % 42

1 sec

&, ROTHERAY = 2 — v % LITRERK
T EAL, $LAELMECYIBEML, %2
DOEENERRET 2 -0 CEBRBEKERIL
TRV VBN — Y R ELERICEAL,
ElLl, ZD%, 3T7CITFEL T 2 BERENICEE
L, 37°C OHREHKIC T 65cm H,0 DEHRETHEE
WEIT > 720 KEWRIZ 97% 0,43% CO, DEEH A
THEME ¥, THER, KEKY=2—VOLHR
W BURETRE o — 72 &L, HEXHZEL
7zo EEANE (LVP) BREFBWCHIEL 2o XD
&, EOBEHBREES 10mmHg AT T, Lb
pulse pressure 2SRAMERTT & 3 2 v—YAD
FE% L 72, EENERES Mo E (RFEH0.5
msec) %L, LVdp/dt 258kl 7z, LHEHRE
DEMNEMRM I & D cardiotachometer (HEXE,
AT-600G) % B8 L THIE L7z, BKIZEARDREN
BAtatE, #4130 AMOREHME B TRE LR E
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Fig.7 Effect of carumonam (300 mg/kg, i.v.) on respiration (Resp), heart rate (HR), pulsatile and
mean blood pressure (BP) of the femoral artery and pulsatile and mean blood flow in the
common carotid (CF) and femoral (FF) arteries in an anesthetized dog

Carumonam 300 mg/kg, i.v.

45 60 min

g e R BT

Resp
HR 24OE

(b./min) 129

240
BP
(mmkHg) 160_
80

mean 200

BP
(mmHg) 100

CF 1 o —

(ml/min) ©

mean  100f
F

ol

(ml/min)

FF O ———
(ml/min) 0

mean 50
FF
(ml/min) ©

REvoBRAEAL 20 AEHREEB LT, ZhZh
2 MR EA (0.1 ml/min) L7z,

(B4 €€ b EHER.OCNLT, CRMN
D 0.3~10 mg/min (#J 3X10-5~10-2 g/ml) 2 53fs
FREA CREZIEHE (LVSP) 8 & CHLREIE
(LVDP), LV dp/dt 8 & UHEI% (BR) &%
kizsumot:, BHE (CAF) i3, 38X U110
mg/min T, I BKENIC—BY, Z { EBE RIS
Aonfil T Egh o1 (Tablel),

3.4, BB 20 HEMER

(F#) hE2.5~4.8kg DA 2% TIEHERA L 72,
a-chloralose (50 mg/kg, i.p.) ¥ & U urethane
(700 mg/kg, s.c.) i & v FKkEEL, WK, MES L

DAEE 43, 17 OHEZRHOFET, BEOIER
FD transducer (HAXE, SB-1T) 2/t L T
polygraph (=288, 142-8) AW TE&HFRAEL
7z

BEMEEE T A EA AR 2D 1) A
FEFRE O RAYRIWT IR O BRRIBUC & 3 RIRRIG, 2)
TR SE R FE AR YT, TRIRHEIIREAZE 30
R & 2 REMMRE, 3) BERAR RS ETATARME
DEIRBIC £ 2 BEIGE, 4) SEERNEFED
L aMERGEZNZNIEREE L, BEMEE
{E{®* & L T norepinephrine (5 ug/kg, 1iv.),
acetylcholine (0.1 gg/kg, i.v.) 8 & U histamine
(0.3 pg/kg, iv.) ZAWVI, BRIEIZKERERIRA



210 CHEMOTHERAPY JUNE 1987
Table 1 Effect of carumonam on left ventricular pressure and its maximum dp/dt,
beating rate and coronary artery flow in isolated, perfused guinea-pig hearts.
. ) Carumonam, mg/min for 2 min
Time, min 0 0.3 1.0 3.0 10.0
0 (mmHg) 99+1.9 92+2.0 85+2.9 81+2.9 7742.5
2 (% change) —1.3+0.3 —2.2%1.1 —1.6+0.3 —0.8+0.8 3.0£2.1
LVSP 5 0.4+1.2 —0.4+0.4 0.4£0.5 0.8+0.8 1.7+1.9
10 —2.0+1.5 —2.2%£0.7 —2.3%0.6 —1.2+0.0 —0.5%1.2
0 (mmHg) 6.7+0.7 0.0+1.2 —1.0£1.5 —2.3%£1.9 —3.7+2.9
2 (AmmHg) 0.0£0.0 0.3+0.3 0.0£0.0 0.0+0.0 —0.310.3
LVDP 5 —1.3+0.3 —0.3%0.3 —1.0+0.0 —0.3+0.3 —0.310.3
10 —2.31£0.3 —1.0+0.0 —1.0+0.0 —0.3+0.3 —1.010.0
0 (mmHg/sec) 1343 £207 1330214 1188 +161 1113175 1063+172
LVdp/dt, 2 (% change) —-1.1+1.1 —5.3+1.7 —2.5%1.3 —1.2+1.4 —2.6%2.1
max. 5 1.7£1.5 —1.94+3.3 0.6%+1.6 1.3£1.0 —0.1+2.4
10 2.7£0.8 —5.4%2.6 —2.8%0.9 —1.6%0.5 —3.0+1.7
0 (beats/min) 197+2.7 199+1.0 193+1.8 189+4.3 —184+7.6
2 (% change) —0.7+0.3 —0.3+1.4 —1.4%+1.2 —=1.1+£0.4 —0.5+0.3
BR 5 —0.3£0.7 —1.5£0.5 —0.8+0.3 —0.6+0.6 —1.0%0.6
10 1.2+2.0 —1.8+0.3 —1.9+0.5 —1.6+0.8 —1.0+0.6
0 (ml/min) 9.4+0.4 9.0+0.2 8.71+0.3 8.4%0.1 8.940.2
CAF 2 (% change) —1.1+1.1 2.2+2.5 —0.6+2.7 3.6+2.4 12.4+42.5*
5 0.4%£0.9 1.8+£2.9 3.2+2.1 5.5+1.4* 3.4+1.8
10 —2.1£1.1 —0.4£2.3 1.3+2.1 3.6%£2.7 1.9+2.0

LVSP : left ventricular systolic pressure; LVDP : left ventricular diastolic pressure;

CAF : coronary artery flow.
Carumonam dissolved in deionized water was infused (0.1 ml/min) to the perfusate by an infusion pump in increasing
concentrations for 2 min at 20 min intervals; the perfusate concentrations of carumonam were approximately

3x107°-10"3 g/ml.

values are means * s.e. of 3 guinea-pig hearts.
% p<0.05, * *:p<0.01, as compared with the values of 0 time in each group.

BR : beating rate;

517,

(Bk##) CRMN 0 300 mg/kg 8RN &5 T itk
FEMRERIBIC & 2 RIRRIT, BEIRFRST, BREIY
MEB L VB EEEMRIEEE L 2 MERSI L
THE2RiZS%» o7 (Table2, 3),

4. RESB ;L VEREEHM

(FHE) 8B & Uk B HEBET OAE 190~205
gOHEMT v b (68K % 1BE6IEE LTH -,
SR EBRE K I ml/kg K E % BEBIRAIC
EHE, 727251 25 ml/kg AEDEBAIEA %R
OREL T2, RERSHCIRATEDEEAE S

IZARR & VB L CEIRAEST (1 ml/kg RE) &, 7
72512 25 ml/kg BREDOABRBKEZEOARTLL.
REBE®IY 7 v+ @RS —Y AN, #
&, #ATw, 5EEREERL, RE (V) 8LV
Na* B J: U K+ HH&E (UNaV B e,t Zf UKV) %ﬁ“ﬁ
L7, R Nat 8 LUK BE AN EEE (B
37, 205DT) 2BV THIEL. V, UV B&U
UV i3EE 100 g 4 0 ciRE L THER LT, ZRE
13 means+S.E i X hiRL, EOHEMI student’s
t-test I X DMREL 12,

(Bi#&) CRMN (30~300 mg/kg,iv.) R@wih
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Table 2 Effect of carumonam(300mg/kg,i.v.) on bradycardic response to stimulation
of the right cervical vagus nerve(VS), pressure response to bilateral carotid
occlusion(CO) and contraction of the nictitating membrane(NM) to preganglionic
stimulation of the cervical sympathetic nerve in anesthetized, vagotomized cats

After administration (min)
N pre-drug
5~10 30~35 60~65
—113.3 14.5 —116.7+14.5 —125.0%15.3 —121.7+16.4
3 + :
VS HR (19167 7.9% (188.3+ 7.3) (193.3+ 8.8) (193.3+ 6.0)
+76.3711. +76.3+ 8. +75.0+ 8.
o sp | 4 3,118 76.3+ 8.0 75.0+ 8.9 +73.8+ 5.5
(133.8™ 3.8) (137.5+ 1.4) (132.5+ 3.2) (130.0+ 4.6)
NM (@ | 4 5.3+ 0.5 5.3+ 0.7 5.1+ 0.6 5.3+ 0.5

N : number of animals.

a) ! heart rate(HR, beats/min) or mean blood pressure(BP, mmHg) immediately before stimulation of the vagus nerve
and bilateral carotid occlusion.
Each value represents the mean + S.E.

Table 3 Effect of carumonam (300mg/kg,i.v.) on blood pressure responses to
acetylcholine, histamine and norepinephrine in ansthetizen cats

Agonist After administration (min)
. N pre-drug
(ug/kg, i.v.) 5~10 30~35 60~65
Acetylcholine 3 —31.7+4.4 ) —38.3%+6.0 —33.3+7.3 -35.0%5.8
0.1) (148.3+1.7)2 (151.7+1.7) (151.7+1.7) (155.0£5.0)
Histamine 3 —23.3+3.3 —25.0%+2.9 —25.0+2.9 —26.7%6.0
(0.3) (148.3+1.7) (151.7%1.7) (153.3+3.3) (155.0£5.0)
Norepinephrine 3 +30.0+5.8 +31.7%£6.0 +33.3£6.7 +31.7£6.0
(5.0) (146.7+1.7) (151.7+£1.7) (153.3%3.3) (155.0£5.0)
N ! number of animals. Each value represents the mean + S.E.
a): mean blood pressure(mmHg) immediately before challenging with each agonist.
Table 4 Effects of carumonam and hydrochlorothiazide on volume and
electrolytes in 5-hr urine of rats
\% UnaV UxV
Compound Dose Route | N
(mg/kg) ml/100gBW /5hr ueq/100gBW/Shr
Control - — 6 | 2.66+0.22 384132 317£26
Carumonam 30 iv. 6 | 2.39£0.13 32740 290+23
100 iv. 6 | 2.224+0.33 284 +44 230+28
300 iv. 6 | 2.29%0.26 387+39 284 +21
Hydrochlorothiazide 10 p. 0. 6 | 4.85%£0.27*** 647 £44*** 428 +16***

N ! number of animals. Each value represents the mean * S.E.
Significantly different from control: ***p<0.001.

DHEME bEELHBERIZS 2h o7, HEE
D hydrochlorothiazide (10 mg/kg, p.o.) (X287
MERVEM %~ L7z (Tabled),

5. WHLER

5.1. BEANEHXEE

(Fg) #HE21~3lg D~ v X (588 *1
BI0EE LTHVL, 16 BEBR S ¥0 b, Rk
EEIRAB S L7z, 7D 30 21%1C 10%RKEBD 5
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Table 5 Effect of carumonam on intestinal transport of

charcoal meal in mine

Conpound Dose. N Transfer rate (%) (mean + S E.)
(mg/kg, i. v.)
Control — 10 48.2+2.0
Carumonam 100 10 43.0+4.4
300 10 42.8+2.5

N ! number of animals.

Table 6 Effect of carumonam on volume, pH and acidity of gastric juice in

pylorus-ligated rats

Acidit:
Compound Dose N Volume (ml) pH (u::j;n);)
i + +
(mg/kg, i. v.) (mean £ S E) | (mean £ S.E) (mean + S.E)
Control — 6 2.7£0.5 2.06+0.04 91.6x+4.4
Carumonam 100 6 2.94£0.3 2.07£0.03 81.94+3.7
300 6 3.9+0.7 2.00£0.04 93.5%4.5

N ! number of animals.

%777 TLBER0.2ml/~ 7 AEOKEL,
30 DEBICTHBENC L DAL, b IcBEL, A
BrBEl e, BlPfIE»romEHE TELERE
&L, WFIERD S REABITHE COR S22 ZH
FHAIL, RIS E E MRBEO@MRR L& LT,

(F#&) CRMN o 100 3 & U 300 mg/kg &Rk A
RETIE, BEANTRMEECN L TRErRITSR
-7 (Table5),

& &I, BIBMEB L U, CRMN #4I1&tRD0Zn
Z4 30 B & U100 mg/kg #IRA RS T13 5
RH, WEHOZN L BEEL TS 2h -7z (Table
5

5.2. BESUW

(i) AE 160~190 g DIEMES v b (7:88) %
1BE6C L LTAY, SHAY SOHEY > TE
BRL7, BIRFEERE ¥ Db, BRK*HIRNES
L, 2030 M2Ic = — 7 VEREF T CRIBE L, HUP9ER
R LT, ik 3EMECEE DL, B0
58, pHBIUBELAIEL T,

(B#) CRMN 0 100 5 & Uf 300 mg/kg & BRI
B’E T, BROSWE, pH B L UBEICHLTE
BB sRzsitd o7 (Table6),

6. HHFRSH

TECD organ bath DEERFED 2, T, FhEh
HBOES;E [—RFE] OEIC—ELHL .

6. 1. vY¥EBOEEES

(F#&) K& 2.0~2.3kg DV H ¥ OEBYIIH (&
& 1.5cm) 2Hwic, EBROEEESNETELLD
LEEEERL, £OMER% 20 FHEEEL .

(B #&) CRMN o 10-%, 10~ ¥ X 1F10~*g/ml
(&2 n=3) DBETIZ, BBOEEHESICNL TE
EETH-1: (Fig.8),

%72, BIEMAL L ' CRMN #&4&ILLEDEX
10 8L U102 g/ml (&4 n=3) TiZ, EBEOH
EEEC L CTEEETH -2,

6.2, FEIRZ v F FEOHIHEH

(FE) 16E 180~190 g DR BREXKBHLBO T v
FFE RV, REZERDBEESNBTELL
Db bathWICEA L, £ DER % 20 HHIREL
A

(B #&) CRMN @ 10°%, 104 ¥ & 1010~ g/ml
(&2 n=4)Ti, WTHROBEICBVLTY, FEOD
EENES I L TEEETH -7 (Fig.9).

%7, HBB L U CRMN &£z D 107
(F4 n=4) 8LV 107® (X n=5) g/ml Ci&, F
EOEEEHN L THS LR EELRIZE A2
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Fig.8 Effect of carumonam (10-*~10-% g/ml) on spontaneous
motility of isolated rabbit ileum
Carumonam

[ ]
107%g/ml

L4 .
10~*g/ml

1073g/ml

726

6.3, HIR7 v b FEDOBHEES

(5&) #R%EH (15~17HE) % v b AL
7. WHEIOFEAEMEL, BFSA- THLERWE
PEHRBH LI R > TEBRICA W, BED
HEEBNTELObRERERL, ZOEA%
20 BB L 2,

(B#%) CRMN @ 10™* 8 £ 1f10"*g/ml (X n
=3) Tk, FEDEEEBCHERRIZE 1o
(Fig. 10),

6.4, TLEY NEBBIZR T 5 ERER

(F8) K& 300~340 g DIEME LT Y b OEE
1k (1.5cm) ZAVWTHRE L7, Agonist £ LT
histamine, acetylcholine & ¢* BaCl, # B \» 7z,
% agonist DA E-FAMGEE AL, KRik%x
bath Wiz @A L, £® 5 S ICE U agonist DR &
-TERlR %2 R~, REERFIROBE-ERMER»
SIRE LTz, RBELVEY NERBOEEBESORE
2403 3 HH T organ bath DBE X 28°C £ L 72,
KEHK L Tyrode ¥ (mM: NaCl137.0, KCl1.5,
CaCl, 1.8, NaHCO,12.0, NaH,PO,0.4, MgCl,
1.0, glucose5.0) %MWz,

(B#%) CRMN o 10 ¥ £ ¥ 10~*g/ml (&% n
=3) DBETIE, BRI 5% agonist IZ & 5

E-FRMRICH L TERETH -1,

6.4. ELEY MREH

(F#) 1RE 260~300 g DHEEELEY M EAV
7co TAKAGI 5D FESD ¥ —BER L TKEHOD
strip-chain 2R £ E8L L /2, EABLZEL D BKR
% EA L, [EH D basal tone I3 2 1EA % 20
SHEEEL 2,

(B #&) CRMN D 10>, 10* 5 X 171072 g/ml
(&% n=3) ORBWLERTIX, [EH D basal
tone I L TEELETH -T2,

% S

CRMN i}t +EEFRHEERE (2g/day,iv.) O 10
F 713 30 28 (300 %7243 1,000 mg/kg, iv.) D
B2TYH, ~VAD—MKER, BRES, >y FOLE
BRBCELZETHY), BREED 2 VITEREER
LRWHONLH 5Tz, & 51 gallamine FEL A 2
D BRI B & UHE R 2 OBFBREEMIC b2
FERRIZET, 7 v b OFHERSE-HERICS
B HRERIBIC X 2HOBEICH L CHIEAERE
Bivoie, TDT ik, CRMN »iEE X UMEM#H
BRI, AoEKBERERELTORVLIEER
LTw3,

CRMN i FRB: A 2 8 & UFREE (300 mg/kg, iv.)
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Fig.9 Effect of carumonam (107>~10* g/ml)
on spontaneous motility of isolated non-
pregnant rat uterus

Carumonam
1l 1 ! I
HUBHHWH U
1 AR WA
f ‘
[ | |
[ ]
1075g/ml
llﬂ | 1 I. 1
Y T A
ml il l‘u” nmi lllulrid ||| Inl'
N e e i || il
Pl ;| ll”i":" I‘“l”
[ )
10~*g/ml

DR « fIFE - LIEfs & OERE N L TERE
Tholo COREICBVT b FHEEA X DFRMIMH
BERICBE, —BHCEmLZCTEsr o,
REBEBIRANOEZERS (0.1~3.0mg/kg) T,
FRIEARMFTEDOEIMIERD S ledr o7, 2, €
WE Y b ORHERGCIIHL TH, CRMN (KB
B, ¥3X10*BLU10°g/ml) RERE® =<
BEMS €7:0 AT, LIHMENS L USRS
CEA LR ofz, & 512 CRMN 3FKEF A 2 D%
EERIB & 2HRIREIG, SERARS L 28
ERIT, REMZEARERHIC & 2 BEIGES X
UBREMZEEMEHE (norepinephrine,
acetylcholine, histamine) iZ & 3 MERKSICX L T
A REBERIZE o T2b 5, CRMN 375
RERDIVCIEEHERIN L THESRIZA L
wboEEZLNS,

Fig. 10 Effect of carumonam on spontaneous
motility of isolated pregnant rat uterys
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Carumonam
1073g/ml
10 min

&5, CRMN I v bOREBLUF MY Y
LK) T LHRMECOIERE RS Rh 0T, Y
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Lgholz,

LA, CRMN 3 AEHRSIZH\WTH, B, i
BLUBRWER, BRER, BHEE HLSER
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e, BTEWMER, BEERRCIALD
RICHLTCEL KRB & 2 A0 EBEERERER
SRRV HDEEZSND,

WFFesAR  B3A0 57 &£ 11 B~BERI58 £ 2 A
BF0 60 4E 7 B~BEFI60 £ 11 A
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PHARMACOLOGICAL STUDIES ON
CARUMONAM SODIUM

Go Kito, TakaHITO KIiTAYOSHI, HIROKO OKUDA,
YosHIAKI SAJT and KENzO KIKUCHI
Central Research Division,
Takeda Chemical Industries, Ltd., Osaka

Pharmacological studies on carumonam sodium (CRMN) produced the following results.

1. CRMN, even at high doses of 300 or 1,000 mg/kg i.v. in mice or rats, did not affect gross
behavior, skeletal muscle coordination or body temperature, and had no hypnosis-potentiating or
analgesic activities. Nor was there any effect on the spontaneous EEG in gallamine-immobilized cats
(300 mg/kg, i.v.), on the spinal reflex potentials in anesthetized cats (300 mg/kg, i.v.), or on the
neuromuscular junction in the isolated phrenic nerve-diaphragm preparation of the rat (10-*~10"3g/
ml). CRMN had no local anesthetic activity on the guinea-pig cornea (10% solution).

2. CRMN had little effect on respiration, heart rate, blood pressure, peripheral blood flow or EKG
at i. v. doses of 100 and 300 mg/kg in anesthetized cats or dogs.

3, In isolated guinea-pig heart preparations, CRMN, at an infusion rate of 0.3~10.0 mg/min for
2 min (final concentrations, a 3X10-5~10-2 g/ml), had no effect on contractile force or beating rate ;
though it caused a very slight increase in the coronary flow in a dose-dependent manner at 3 and 10
mg/min for 2 min.

4. CRMN had no effect on the autonomic nervous system of the anesthetized cats (300 mg/kg, i.
v.).
5. No significant effect on urinary volume or excretion of sodium and potassium in rats was
observed up to 300 mg/kg i.v. of CRMN.

6. CRMN had no effect on the intestinal transport of charcoal meal in mice or gastric secretion
in pylorus-ligated rats at i. v. doses of 100 and 300 mg/kg.

7. In isolated smooth muscle preparations, CRMN even at a high concentration of 10-2 g/ml, had
no effect on the spontaneous motility of rabbit ileum and non-pregnant rat uterus, acetylcholine-,
histamine- and Ba**- induced contractions of guinea-pig ileum or basal tone of guinea-pig tracheal
muscle.

These results suggest that CRMN exerts no pharmacological effect on the central, somatic or
autonomic nervous system, cardiovascular system, renal function, gastrointestinal function or isolated
smooth muscle.



