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Carumonam it monobactam R DHF L WIHEFITH 5, BRISEKRCNT 20BN,
MIC ® ¥ — 2 % # 5% & Escherichia coli, Proteus mirabilis, Serratia marcescens (% 0.025
ug/ml, Klebsiella pneumoniae \¥ 0.013 ug/ml, Morganella morganii i& 0.05 ug/ml T
%Y Pseudomonas aeruginosa it 1.56~3.13 ug/ml DL, WIh b RFLHETH -

720

6 ZDBERBMABFAHF 1g 28EL, BNBEE A7, MPRER 6 BIFHTS 5k
118.2 ug/ml D ¥ — 7 {E %R L7z, M FiREsRTIE 1.1 88f, AUC 3 122 pg-hr/ml TH
o7z, RN 6 B % TT 72.8% & RIF2HMETH > 120 FHIRE I & 2 BRED

MEECFHREICREIRD Shizr ol

PRI 12 Bl AR % 1 B 1g 2 @0 ATKBET, 3~13 BREKRESL, WMERMRE
Blo ZHTH, BHSHTREAEDULTH 57z, FRABBE IV TN OEHRL I,

EERRRD R o7z,

#

Carumonam (CRMN, AMA-1080) (&A% CH
EZNI:H L V> monobactam RDMEME TH B, D
ft % £ i disodium (+)-(Z)-[[[1-(2-amino-4-thi-
azolyl)-2-[[(25,3S)-2- (carbamoyloxymethyl) -4-
0x0-1-sulfonato-3-azetidinyl] amino]-2-oxoeth-
ylidene] amino) oxy] acetate T, #i& I aztreonam i
B L Tw 328, 2-azetidinone B O 4 {if i car-
bamoyloxymethyl #% B L, »D 3L 4 RIS HE VI
CisBEfi 2B T2 Z LR TH B,

FRIKESD 7 7 ARHERECECAENERT &
& HICEHME f-lactamase KX L T &b O TEET, B-
lactamase FH b bO TEVL L LI BEHE L > TV

21, Z@® CRMN 22 TERAIBEE N L TORE
11, BERABF BT BENBRE, BREMAOVT
BT 51T 1D THET 5,

I.# b

1. &7

BEpk S 8D Escherichia coli 21#k, Klebsiella
pneumoniae 27 %k, Proteus mirabilis 15K,
Morganella morganii 14 ¥k, Serratia marcescens 27
¥k, Pseudomonas aeruginosa 26 #k¥ & U Proteus
vulgaris 2 HROAE 138 BRI DV T, BARILFERE
wofEReE i L), HEEE 10° cells/ml T CRMN
D MIC # RIE L 7z, LB EHA| & L T aztreonam
(AZT), ceftazidime (CAZ), cefmenoxime



zZd D

X WD

zZVD

Lzv

Z
Z

weuowne)

£10°0

|

zd4o |

X WO |

zZVvD

Lzv

wevowniey

(1w/3mDIN

JUNE 1987

weuowrnse)

(/81192 ,01) Surens y| uuvsiom py (P

Z2dD

-0|€00°0)
19000} s

(1w 7)1

0

(IW/S[[92 401) Sutens 1 sygoaw (2

XWDO

zZdD

ZVvVo

X WO

Lzv

ZVvVD

CHEMOTHERAPY

weuownuey)

Lzv

£10°0)

(w/3m) N

weuounue)

252

001

(Jw/s|[32 ,01) sutens ,g amuomnaud 3y ( q

$91B[OS! [BJIUI[D JO SUOTINQLIISIP ANAIISUIG T-T "SI

(lw/3m)J1

0

001
%

(ju/s[ed oO: surel3s 1z 3702 g (e




253

CHEMOTHERAPY

VOL. 35 S-2

z LzZyVv

1 1 weuownse)

dot<| 00t | 0 | sz |<at[see|evefost]seofecol 2o | 1°0 | s00 |szo ofcto ofsono|*® &l aw/Bmomn

(Iw/S1[32,01) surexs g suvpa’g (3

Z € s i 9 z i ZdD A 9 £ Z 2 Z 6 1 zZdD
< 9 L < 1 1 § X WO [3 1 1 € € (4 1 Al 2 X WO
| € 1 8 ] € z ZVD ! z z t z 12 S 8 2 ZVvVDO
€ < 1 [ 8 2 z Lzv 2 1 S 2 2 2 €] 0l lLzv
Z Z 1 € € < 9 z Z weuownie) £ € z 1 2 ¢ s weuownse)
00L<| 00 | 0S| ST [STU|SZ9|ElC|9SL|8L0|6E0} 20| 170 |S0°0|SZ0°0(E10°0{900 cd_.nlﬁx..M (lw/B ) I 001< | 000 | 05 | SZ |S'21[S2'9|€I'e|9ST|8L°0|6E°0| 20 | 10 |S0°0|S20°0[€10°0|900°0 MS.M (w8 1N
o
~os —os
oot % QS_ %

wevownue)

(W /S[[92,01) SUIRNIS 97 DSOULFND ' ()
$9JE[OSI [EI1UI[D JO SUOIINGLISIP ANAINSUSS Z-T “Bid

(IW/S[[92,01) SUIRNIS L7 SUIISDAUDU'S (3




254

CHEMOTHERAPY

JUNE 1987

Table 1 Serum concentrations of carumonam after single 1g intravenous administration
in 6 healthy male volunteers

Height | Weight Serum concentration (ug/ml)
Case Age

(cm) (kg) | Before | 1/12 1/4 1/2 1 2 4 6 hr,

A 34 177 78 — 103 67 46 32 14.5 5.4 2.2

B 23 178 80 —_— 112 59 45 40 18.5 6.7 2.4

C 22 165 50 —_— 134 94 63 41 23.0 7.3 2.7

D 21 168 58 —_— 136 68 52 36 17.0 5.4 1.6

E 21 163 72 — 115 70 57 35 19.5 5.4 2.0

F 20 164 62 —_— 109 74 51 33 23.5 5.8 1.9

Mean 23.5 169.2 66.7 L 118.2 72.0 52.3 36.2 19.3 6.0 2.1
(£S.D.) (£13.6)|(£11.8)| (£6.8) | (£3.7) | (£3.5) | (£0.8) | (+0.4)

Fig.2 Mean serum concentration of caru- HIEREL D, two compartment model® % v

monam after singlelg administration
in 6 healthy volunteers

(ug/ml)
2004

100-

504

Serum concentration
3

11z 5 1 2 4 6 (hr)
4

Time after administration

(CMX), cefoperazone (CPZ) iZ2W\T % RKED
HIZ %1712,

2. AWERE

6 LOBERABFIC, RARIGEYE % BERE,
CRMN1g#20ml O FEHAEFKICERL,
3AMTHEEL 2, HMmiaET, 1/12, 1/4, 1/2, 1,
2, 4, 6BERITITVY, BRRRIZ 0~2, 2~4, 4~6 KRS
TITo 72,

EHBRERE S, REHEL L TE. coli NIH] %/
WOLEBFRT 4 R 7RI & o7z, B Anti-
biotic medium 1 (Difco) pH 6.6 % FH\va7z, AZ¥e
AR, MiE I 7 — VI TR L, Rid pH6.0 D
) CBEERE AV REIFRUEEKR T 10 2L E
KHERLTCHIEL T,

T, EBHEH NS X—F—5EHLT,

gr, FERSHLBESH6FHOMBKIcoOW
<, GOT, GPT, ALP, y-GTP, LDH,
BUN, Creatinine 2 ¥ 2l L, EFIOEZAK*H
Tz,

3. ERPRELEE

19856 BL D 10 B C22 L BERE
12Hic 2w T, CRMN OBEKRMEBOKR 21T-
fzo TEBIZIBMETERBRELIE 26, AUBTREAS
Bl, BHBELTR 16, SMEBEDEK 35, BN
KIFTH- 7,

BIIBUTPRBELIED 2 FID AT, REBIE
DIPETRTLTH o7z, Efbiz 23~88 K TF
B 63.0TH o7,

FHEOKE5IX1H 1g AFEEHRE2ED 2g &S
TRTCTH-o7, HEHMIZ 3~13 BET 7 BRE
BTRES»oT,

BRHE L, MARZWR LBRIIRCH,
BEFHZIRIL, BRERELVRELBEOHREZS
T, Eil%, ERY, ETE, BRI THE
Uz ERZIRIE, BREROHEB L L bic, MF
FHZHR L IR L T, ER, B, LOEY, B
D 4BRETHE L2, % BREHIBICE D 5 NER
#(RBC, Hb, Ht, WBC, fFEeEk, MR, ff
¥EEME (GOT, GPT, ALP, T-bilirubin), %
BEERZE (BUN, Cr) REDRIE:RTToT0
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1. & 2

L. ME S

R BRI T 5 R EHFID MIC ORRE % Fig.
1a) ~8) WiRL7%, CRMN D E. coli \Zxt¥ 3%
MIC 3T RT 0.1 ug/ml ATFWZAM L, ftbd 4 #l &
NENTWiz, K. preumoniae XL TH T T
0.05ug/ml AT THDfEF & D bEN T2, P
mirabilis T2 0.05 pg/ml LT 2 138, 3.13 &
6.25ug/mICELIETH Y, AZT X D% 3,
CAZ, CMX L iZIZRIETCPZ L BN T W,
M morganii \ZxF L TiZ 0.1 ug/ml AT 12 ¥k,
0.8BXU3.13ug/miC&1%KTHY, AZT,
CMX £ W4 59, CAZ L iZRRFTH D, CPZ &
NENTWI2, S. marcescens Tl 0.025~0.78 ug/
mliZ 24 Bk, 6.25 ug/ml iZ 3RRTHED 4 H| & D B

Twiz, P. aeruginosa Tix 0.39~25 ug/ml iz 22
BR, 50 8L UF100 ug/mlic& 28T, CAZ L 04
LEo708, D 3EI L DENRT W, P vulgalis
XL TROTL2HKTH > 7205, 0.025 £ 0.05
pg/mlizs3fL, AZT X WA L% >7:48, CAZ,
CMX & iZIZRIFETHY, CPZLhEATWVT,

2. KRENRE

CRMN 1g #EFE#OMTBE DK % Table 1,
Fig. 2R, 6 BOFHETIX, 5HENRE T
118.2 ug/ml, 154> 72.0, 3043»52.3, 1BF R 36.2,
2 B5RT19.3, 4 B¥A9 6.0, 6 B 2.1 ug/ml & 8 L
720 FREHEHEZ DV Tid Table 2, Fig. 3 10R, BB
FBE L 6 BIFHIT 0~2 BFRTAS 1,458 wg/ml, 2~4
FfE] T 635 ug/ml, 4~6BFEIT 210 ug/ml TH Y,
FREFEMZFIZ 6B E TTT2.8% L RIFTH - 72,
ARBI B L TUT > R ELFHREDO R * Fig. 4

Table 2 Urinary excretion of carumonam after single 1g administration

in 6 healthy male volunteers

Time (hr.) 0~6

Case 0~2 2~4 4~6 mg (%)
Urine volume ( ml ) 294 426 320

A Concentration (ug/ml) 1,600 320 205
Recovery ( mg) 470.4 136.3 65.6 672.3(67.2)
Urine volume ( ml ) 398 189 234

B Concentration (u«g/ml) 1,250 570 350
Recovery ( mg) 497.5 107.7 81.9 687.1(68.7)
Urine volume ( ml ) 342 213 251

C Concentration (ug/ml) 1,750 560 210
Recovery ( mg) 598.5 119.3 52.7 770.5(77.1)
Urine volume ( ml ) 469 334 257

D Concentration (uzg/ml) 1,100 410 135
Recovery ( mg) 515.9 136.9 34.7 687.5(68.8)
Urine volume ( ml ) 368 109 468

E Concentration (ug/ml) 1,600 1,050 122
Recovery ( mg) 588.8 114.5 57.1 760.4(76.0)
Urine volume ( ml ) 436 120 216

F Concentration (ug/ml) 1,450 900 240
Recovery ( mg) 632.2 108.0 51.8 792.0(79.2)
Concentration (uzg/ml) 1,458 635 210

Mean | Recovery ( mg) 550.6 120.5 57.3

Recovery rate( % ) 5.1 (égé)c (72:57;)' 728.3(72.8)

* Cumulative recovery rate(%)
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Fig.3 Mean urinary recovery rate and concentration of carumonam after single 1 g administration
in 6 healthy male volunteers
(ug/ml) %)
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Table 3 Pharmacokinetic parameters for carumonam calculated by two compartment model
from the serum concentrations in 6 healthy volunteers

No. a g Kz K21 Kel Vi Vd AUC PC Tiz | C max
(hr™) | (hr'Y) (hr™1) (hr™1) (hr™1) (L) (L) |(ugehr/ml)| (ml/min) | (hr) | (ug/ml)

A 6.33 0.66 2.54 3.11 1.34 7.22 14.7 103 161 1.05 138.5
B 14.5 0.55 8.98 4.20 1.91 4.19 14.5 125 133 1.26 238.7
C 4.22 0.54 1.59 2.05 1.13 6.01 12.4 147 113 1.27 166.3
D 14.1 0.71 8.21 4.12 2.43 3.47 11.8 118 141 0.97 288.3
E 14.0 0.74 7.15 5.80 1.78 4.80 11.6 117 142 0.94 208.3
F 4.89 0.50 2.05 2.26 1.08 7.18 15.6 129 129 1.40 139.2
Mean* | 8.21 0.63 3.79 3.62 1.43 5.75 13.0 122 137 1.10 173.8

* Calculated by two compartment model from mean concentration in 6 volunteers.

iRl BERICARIKREGIZL 2 REREIAD
sk olz,

LI EDB#E L D two compartment model TEH
L7 BB FEH/NF A —% —% Table 3 1R L 72,
HEAEOFIBE R & L CEHH L85 A —% —
Tit, Ty »51.10FF A, Vd13.0L, AUC 122
ug e hr/ml TH -/, MEFEE simulation curve
% Fig. 5127/ L T2,

3. ERIREGHE

B2 DEFN D TOBE % Table 4 IZRL 72,

ZWANCERRSIR % £ £ e b D% Table5 AL
Too 12T RTES, BYHORVEETH o, §
UREXRI 2B L bEHTH o7z, AEBLIUE
KOBRBL4PZVTALENTH Y, SAUER
RIZER 2B, BZ1H, @HEBEKALTEN LA,
BR2BITH D, RESRGAE 10 Fith, EHTH, B
IFELBENIRETH o7
MEFHZROEME % Table 6 1RT, BRHfEn
RERTARTY T ARMEE TH- D, WL
bEMELE A, AEDS T ABERE T SEN
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Table 6 Bacteriological response of carumonam treatment

X No. of Bacteriological response
Organisms cases Eradicated | Decreased | Replaced |Unchanged

E. coli 5 5
K. pneumoniae 2 2
E. cloacae 1 1
P, mirabilis 1 1
P, aeruginosa 1 1
C. freundii 1 1
K. pneumoniae
E. cloacae 1 1
A. calcoaceticus

Total 12 12

TREI BT AEETH o 1,
BWERE LTEE 2D DI ko7,
iz, FERESRTRICRE L EBERREME% Table
TWRTH, FECEZ BN EBELEHIZLL

BOehoTz,

u. #

S

CRMN ik g-lactam B » £ A B K L 3+ 3
monobactam ROF L WHAEMETH D, ZOHE
N, 77 AEMRECNL TEh) TiEWL, 7
7 LBHES L UBIEEIY L THuEvwbLRT
Wi, ZFOHRBEHICO>WT, BEERSBED E. coli,

K. pneumoniae, P. mirabilis, M. morganii, S.

marcescens, P. aeruginosa 8 & U P. vulgaris O 7
B 1B HKICDOWTMIC 2BE L2, wiFhb
ROEMBETH o7z, 7272, P. aeruginosa W= 2W\»T
&, DLBREOHTENERLIbOD, F12+0H

ETELRBECIERVWEEL 2,

BEEABTFCHRA 1g 28 EL, ANEBREL 2
7205 I 118.2 ug/ml DR EMPEE » 5= L, I
HEHAIE 1.10 BRI, AUC X 122 ugehr/ml » B
FralABITESRED i, RPgE®E L 6 iFRg
ETTT2.8% LB ORI TH > 72, KFIE 512
L BARREMBORYE b 2 { BEMISHE S NIz,

LRADBRIE A 1B 1g 2EH, 3~13 BRE
RL, ZOMBEKMRE A5, EX7H, 5545
EEDOTRVEETH D, EHIZLTREBSL
ETHol, £/, REIAEERL TS S 45
MREDOA T, BARRLED TLPME L, 2 &

i,

FEID 77 ABRERECT BRI HENS

BT ani, A, REBERES 1HLZDS
ny, FEOREMERIRL, BLCHERLELEH
ThHirEeEZONT,

CRMN 22Ww<T, Hil, AR, R
BETL, FEOBHY L REMISHER SN, Bl

BrFNERFTH S,
X L1
1) 533 mBFEREZITARIHRE, iy

Do
~

3)

4)

5)

KRY 7 411, Carumonam (AMA-1080), AER, 1985
KisHmvoTo, S.; M. SENDAI, S. HASHIGUCH], M.
TomimmoTo, Y. SATOH, T. MATSUO, M. KONDO &
M. OcHIAL: Synthesis of sulfazecin-type 2-
azetidinones with a carbon substituent at the 4-
position. J. Antibiotics 36 (10) : 1421~1424,
1983

SENDAL, M.; S. HAsHIGUCHI, M. ToMIMOTO, S.
KisHiMoTo, T. MaTsuo, M. Konpo & M.
OcHial : Chemical modification of sulfazecin, syn-
thesis of 4-(substituted methyl)-2-azetidinone-1-
sulfonic acid derivatives. J. Antibiotics 38 (3) :
346~371, 1985

IMADA, A.; M. Konpo, K. Okonocl, K
YUKISHIGE & M. KuNo: In vitro and in vivo
antibacterial activiteies of carumonam (AMA-
1080), a new N-sulfonated monocyclic g-lactam
antibiotic. Antimicrob. Agents Chemother. 27
(5) : 821~827, 1985

NoTar;, RE.: Biopharmaceutics and phar
macokinetics. Mascel Dekker Inc., New York,
1971
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STUDIES ON CARUMONAM

AKIRA SAITO
College of Medical Technology, Hokkaido University, Sapporo

Y asuMIcHI KATo, KIYOFUMI ISHIKAWA, EINOSUKE ODAGAK],
MASAHIDE SHINOHARA and IKUO FUKUHARA
The Second Department of Internal Medicine,
School of Medicine, Hokkaido University, Sapporo

Masumi ToMIZAWA
Department of Internal Medicine,

Sapporo Hokushin Hospital, Sapporo

ICHIRO NAKAYAMA
Department of Internal Medicine,
Sapporo Tetsudo Hospital, Sapporo

K1vosHI SATO
Clinical Laboratories, Hokkaido University Hospital, Sapporo

The antibacterial activity of carumonam, a new monobactam antibiotic, was examined against 138
clinical isolates using the plate-dilution method with an inoculum size of 10° cells/ml. The peak
MIC’s of the drug were 0.025 ug/ml for Escherichia coli, Proteus mirabilis and Serratia marcescens, 0.05
ug/ml for Morganella morganii, and 1.56~3.13 ug/ml for Pseudomonas aeruginosa. The MIC’s for
two strains of Proteus vulgaris were 0.025 and 0.05 xg/ml.

Pharmacokinetics of carumonam in six healthy male volunteers were investigated. One gram i.v.
dose of the drug yielded a peak serum level of 118.2 4g/ml at 15 min., T ;,, of 1.10 h, AUC of 122
1g * h/ml and urinary excretion of 72.8% within 6 h.

Twelve patients with Gram-negative bacterial infections were administered by carumonam i.v. drip
infusion at 1 g b.i.d. for 3~13 days. Response was excellent in seven patients and good in five. All
pathogens were eradicated, and no side effects or abnormal laboratory findings were observed.

Carumonam was found to be an effective and safe drug in the treatment of these respiratory and
urinary infections.



