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. 2) EERREvRE
L. MRBSUFE ISR 10 B, B EE T B ERA 4 51
1) Eastmat D 14 510 AT e R R R 1 A 0.5

RN - HEMABR T 4 BOBREABFEBEE K
#, CPZ %7 0AA—N—(kT&LR1g 2EBEHEK
100 ml iZARE L, 1 B¥f AT L, &5, &5
%304, 1BER, 1 (B8R0, 1 405/, 2, 4, 6, 8HBF
BicERImL, MTBEHEEERS L b, BREHE]
BLUBRE%R 2B T & SEERT  THRERL, R
BEFAEL, RPEUNELFTEL

meBES L CRTEE DR E I bicassay &
HPLC (ks o= b 774 =) i8&>TAT
272,

WTROBELREIZEL»IC0.1M V) 8BS
EEE (pH6.0) T2fECR&IRL, —20°C 2 EBERE
FELIbDRFERLT,

Bioassay DA REE X Escherichia coli NIH]
(IFO 14249) %, 554l 51 7 No. 4 (REFKELF)
2/ L T agar well ETHIEL 72,

HPLC o HIZ X AXAREE IARMAHEHARET
EHEL 72,

g lg B 4AEAE/KI0OmI AL, 1H2EH1
P CAERIEL, 5w L 8 HE®REL 2

iz, AUFIIRA 2 H L RERIEAL 1 FIiiE
A&llg® 1820, 1RETRFRICEEREKIC
B CEMEBEL, S BEBRE L, 2 5 1Akl
HWEMEBERE R D 2 BT I3 AAF| 1 g % one shot T1H 1
B 4~5 BEIgRERS L, 2R %2R/ (Tablel),

II. #& E S

1) EBEHHRaT

Bioassay & HPLC ic X 28 %E, RIBES
X URHEUNEIE Table 2~5ZF L1z, 25D
EiER 7T 7R LIzDH Fig. 2~5Th %,

Bioassay & HPLC O HIEEDMEE % Rz b D3
Fig. 6,7 T» %, AFIDHZEMHPEE T Y=0.790
X-0.311, FREEETIZ Y=1.085 X +78.855, CPZ
DEEMPEETIZ Y=1.256 X +3.093, FRERE
DFBE Y=0.924 X+12.033 & 72 0 LLEH & < #5RD

Table 2 Serum level of CRMN and CPZ

i) CRMN (1g, d.i./1hr., Bioassay)
Body S H

C erum concentration (ug/ml)
ase Name Sex Age |weight

No. (kg) 0 % 1 14 | 1% 2 4 6 8
1 K. F. 3 27 62 0 |55.6|88.0(59.4|48.0|31.0|9.06|3.70|1.80
2 S. 1. 3 23 72 0 |54.4)|68.4(50.6|39.2|27.0|8.36|3.38|1.46
3 A.M. 3 23 58 0 |50.6|67.4|50.0|38.6|26.8|7.68|2.88|1.10
4 S.M. 3 25 70 0 |43.0|57.2|41.6|32.8|26.4|6.04|2.06|0.80

50.9|70.3|50.4|39.7|27.8]|7.79|3.01|1.29
Mean = S.D. + + + + + + + +
5.7 1{12.9| 7.3 |1 6.3 2.2 ] 13| 0.7 0.4
ii) CPZ

C Body Serum concentration (ug/ml)
ase Name Sex Age |weight ;

No. (kg) 0 % 1 14 | 1% 2 4 6 8
1 K. F 2 27 62 0 |82.8| 142 | 120 | 95.5|56.6 | 19.7 | 8.10 | 4.30
2 S. 1 3 23 72 0 |86.0| 138 [87.9|75.6|53.8|25.4|15.2|6.02
3 A. M 3 23 58 0 |87.3| 148 | 107 | 106 | 60.8 | 18.6 | 6.70 | 3.27
4 S. M y 25 70 0 74.7 | 134 | 87.8 | 68.1|48.9(23.4|11.6]4.31

82.7 | 141 | 101 | 86.3 |55.0 | 21.8|10.4 | 4.48
Mean + S.D + + + + + + + +
5.7 1 5.0 | 15.7|17.5| 5.0 | 3.2 | 3.8 | 1.1
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Table 3 Serum level of CRMN and CPZ
i) CRMN (1g, d.i./1hr., HPLC)
Body Serum concentration (zg/ml)
Case Name Sex Age |weight
No. (kg) | 0 % 1 1% | 1% 2 4 6 8
1 K. F 3 27 62 0 62.092.5(54.2|44.5|35.5(12.8| 6.0 | 3.1
2 S. 1 3 23 72 0 74.91101.6] 60.3 [ 53.9 | 41.0 | 14.9| 5.8 | 2.4
3 A. M 3 23 58 0 73.4195.3{71.3|53.637.2|14.6| 6.7 | 3.5
4 S. M 3 25 70 0 56.5]70.1|51.2|38.4|31.5| 8.4 | 4.7 | 2.1
66.7 | 89.9|59.3|47.6 |36.3|12.7| 5.8 | 2.8
Mean + S.D. + + + + + + + +
8.9 [13.7] 89| 7.5| 3.9 | 3.0 0.8 0.6
ii) CPZ
Case Body Serum concentration (ug/ml)
Name Sex Age |weight
No. ke | 0 | B | 1 [l ] 2| a] 6] s
1 K. F. 3 27 62 0 77.7 {110.0| 73.4 [ 60.9 | 47.1 | 11.7 | 4.8 | 2.5
2 S. I. ? 23 72 0 68.5(98.779.7(52.6|41.2117.0( 7.9 | 5.4
3 A. M. 3 23 58 0 84.3 |115.7|85.1|52.6 | 41.3|12.4| 4.7 | 1.7
4 S. M. 3 25 70 0 68.9196.4|73.2|56.8|41.1(14.0| 8.1 | 3.9
74.9 [105.2]| 77.9 | 55.7 | 42.7 | 13.8 | 6.4 | 3.4
Mean = S.D. + + + + + + + +
7.6 | 9.2 | 5.7 | 4.0 | 3.0 | 2.4 1.9 1.6
Fig.2 Serum level Fig.3 Serum level
1g d.i. (1hr) Bioassay 1g d.i. (1hr) HPLC
(ug/mD)| 4, n=4 (cross over method) (ug/ml) @i n=4 (E‘E’;‘H:Xeg Dmet[l]\_c}g[ 1.52hr
2001¢=—=> ——CRMN=*S.D, T% : 1.23h 200 . T
1501 < o2CPZS.D, T%:1.90hr | 1504 == CPZ#S.D, T); 1 1.57hr
100 100
_ 501 < 501
: 3
P £
:
w w
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Table 4 Urinary excretion of CRMN and CPZ
i) CRMN (1g, d.i./1hr., Bioassay)
Case Name | Sex | Age “i?g}{t Concentration Time (hours)
No. (kg) Recovery 0~2 2~4 4~6 6~8 0~8
pg/ml 10740 4360 1110 348
1 K. F. 3 27 62 mg 537 218 77 31 863
% 53.7 21.8 7.7 3.1 86.3
ug/ml 4980 2200 764 186
2 S. 1 3 23 72 mg 573 172 66 25 836
% 57.3 17.2 6.6 2.5 83.6
ug/ml 4320 3100 884 193
3 A. M. 3 23 58 mg 562 217 58 10 847
% 56.2 21.7 5.8 1.0 84.7
pg/ml 3660 2280 836 310
4 S. M. 3 25 70 mg 505 178 60 30 773
% 50.5 17.8 6.0 3.0 77.3
ug/ml 5925+ 3255 | 2985+ 1003 | 899+ 149 259+ 821
Mean £ S.D. mg 544+30.2 | 196%+24.7 65+8.5 24+9.7 830+39.4
% 54.4+3.0 |19.6+2.5 6.5£0.9 2.4+1.0 83.0+£3.9
ii) CPZ
Case Name | Sex | Age “i?git Concentration Time (hours)
No. (kg) Recovery 0~2 2~4 4~6 6~8 0~8
ug/ml 1270 483 108 40.8
1 K. F 3 27 62 mg 112 47 17 9 185
% 11.2 4.7 1.7 0.9 18.5
ug/ml 1480 551 241 101
2 S. 1 3 23 72 mg 184 54 26 14 278
% 18.4 5.4 2.6 1.4 27.8
ug/ml 1000 572 117 78.9
3 A. M. ) 23 58 mg 82 38 12 5 137
% 8.2 3.8 1.2 0.5 13.7
ug/ml 1535 474 146 254
4 S. M. 3 25 70 mg 123 66 18 21 228
% 12.3 6.6 1.8 2.1 22.8
ug/ml 1321+ 243 520+48.8 | 153+60.9| 119+93.6
Mean + S.D. mg 125+42.8 51+11.8 18+5.8 12+£6.9 207+60.2
% 12.5+4.3 5.1£1.2 1.8+0.6 1.2+0.7 20.7+6.0
LTw3 e Bbihi:, Bioassay D&M HREB 272,

B 3AH T AMEBERTE, 70.34g/ml, CPZT
141 yg/ml & CPZ BB @E %7 L7z, HPLC T
REFOZEHZE MDA 89.9 ug/ml, CPZT
12105.2 pg/ml & DEMNE D,

REBE D & FRepPEINEE (8 B & T) 2R 728
bioassay D354, A#IT 83.0%, CPZ T20.7%T
51, HPLC Tiz&#]73.9%, CPZix21.8%Th

¥ fe AF| O FE R AMA-1294 BSRHBPICEIR & 1
355, HPLC TR Zh b HIETE 2D CHE:T-
720 ZDFERIZ Table6 & Fig. 8 IR L1z, D
ARPEIE SBER E T T 3%ITAE L\,

INSDERDGCEMNEEROKE[E KD -
R % Table 71ZRL 72,

2) ERREIRRES
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Table 5 Urinary excretion of CRMN and CPZ
i) CRMN (1g, di/1hr, HPLC)
Case Name | Sex | Age v]vae?:k{t Concentration Time (hours)
No. (kg) Recovery 0~2 2~4 4~6 6~8 0~8
ug/ml 9899 4196 926 315
1 K. F 3 27 62 mg 495 210 65 28 798
% 49.5 21.0 6.5 2.8 79.8
ug/ml 4329 1590 710 172
2 S. I 3 23 72 mg 498 124 61 23 706
% 49.8 12.4 6.1 2.3 70.6
pg/ml 3832 2377 760 193
3 A M 3 23 58 mg 498 166 50 10 724
% 49.8 16.6 5.0 1.0 72.4
ug/ml 3470 2104 756 333
4 S. M 3 25 70 mg 479 164 54 32 729
% 47.9 16.4 5.4 3.2 72.9
ug/ml 5383+3032 | 2567+1134 | 788+94.8 | 253+82.5
Mean = S.D. mg 493+9.1 166+ 35.1 58+6.8 231+9.6 739140.4
% 49.3+0.9 |16.6x3.5 5.8+0.7 2.3+£1.0 |[ 73.9+4.0
ii) CPZ
Case Name | Sex | Age v?e(;;}}':t Concentration Time (hours)
No. (kg) Recovery 0~2 2~4 4~6 6~8 0~8
ug/ml 1361 459 107 40.7
1 K. F ) 27 62 mg 120 45 16 9 190
% 12.0 4.5 1.6 0.9 19.0
ug/ml 1516 558 248 107
2 S. 1 3 23 72 mg 188 55 26 15 284
% 18.8 5.5 2.6 1.5 28.4
pg/ml 1105 596 131 91.8
3 A. M 3 23 58 mg 91 39 13 6 149
% 9.1 3.9 1.3 0.6 14.9
ug/ml 1705 486 265 159
4 S. M 3 25 70 mg 136 68 33 13 250
% 13.6 6.8 3.3 1.3 25.0
ug/ml 1422 £ 254 525+63.3 | 188+80.3| 100+48.7
Mean + S.D. mg 134+40.7 52+12.7 22+9.2 11£4.0 218+60.4
% 13.4+4.1 5.2+1.3 2.2+0.9 1.1+0.4 || 21.8%6.0

B HEE RS R E 14 Hrh UTI Bl
O ICHES T ERN 1280T, BRI, BR 3, R
26T 83%DEXNETH>7: (Table8),

In s % UTI EZFHEEHE DOBRBERIC S T
T L7:D% Table9 T, WHERBEIZ 1HIb 20>
s, AT —TNVEBERSSHIEEINTEY, %
DEMFRIZ60%TH o7z, TS DEFNCE T 24
BERNR L REBREFEE %R L7z D s Table 10,

11 T P. aeruginosa 5 %% &1 12 B 10 £k, 83%7%8
BRE SN P aeruginosa 2 BROSTEE L, R 5&IC
& Enterococcus faecalis 1 FESBRHE &N Tw b,
UTI E3aHEE RS2V 2 ik, BESFOED
Candida sp. Th -1 16 & 57T BROB D2
R 1BITH D, BT ERELETIRES L KNS
h, BEIFEEHUECELHEI NI,

AN EMMBEN A O 2 Bl AH DR S HRLS 4, 5
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Fig.4 Urinary excretion

1g, d.1. (1 hr) Bioassay
n=4 (cross over method)
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Fig.6 Correlation between bioassay
and HPLC (CRMN)
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Fig.5 Urinary excretion
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Fig.7 Correlation between bioassay
and HPLC (CPZ2)
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Table 6 Urinary excretion of AMA-1294

(1g, di./1hr, HPLC)

Case Body | Concentration Time (hours)
Name | Sex | Age | weight

No. (kg) Recovery 0~2 2~4 4~6 6~8 0~8
pug/ml 232.2 172.2 85.4 52.6

1 K. F.| ¢ 27 62 mg 11.6 8.6 6.0 4.6 30.8
% 1.2 0.9 0.6 0.5 3.1
ug/ml 59.2 58.1 66.2 36.4

2 S.1.] 3% 23 72 mg 6.8 4.5 5.7 5.0 22.0
% 0.7 0.5 .6 0.5 2.2
ug/ml 151.2 116.6 93.2 41.2

3 | AAM | 3 23 58 mg 19.7 8.2 6.2 2.2 36.3
% 2.0 0.8 0.6 0.2 3.6
ug/ml 43.9 82.2 9.1 101.6

4 S.M| % 25 70 mg 6.1 6.4 6.8 9.8 29.1
% 0.6 0.6 0.7 1.0 2.9
ug/ml 121.6+87.6 | 107.3+49.5 | 84.7+13.0 | 58.0+29.9

Mean *+ S.D. mg 11.1+6.3 6.9+1.9 6.2+0.5 5.4%£3.2 |/ 29.6+5.9

% 1.1£0.9 | 0.7£0.2 | 0.6+£0.1 | 0.6+0.3 | 3.0+0.6

Fig.8 Urinary excretion of AMA-1294

(1g, di./1hr., HPLC)

(ug/ml) (%)
200

1
T
ES

T
w

Cumulative percentage

/

Urinary level
—
=3
<
1

\

1

1
T
—

Time (hr)

Table 7 Pharmacokinetic parameters of

RU-HEHC DL TR 25 L TE D, £H|

DI EE, BRI B O Hl E B 29 bioassay T b

HPLC TH IR EAEEN R S RIETTEER Z L 2R

L, A#1g 1 R ABHE TR ZOREOPBE

12 64.0 g/ml T, REPEUIFEIZ 8BFME TT 74.8

% ThHdELTS,

COEBMPBEITRL DRE T 213 bioas-
say DEISGEW S DTH 508, FREPEIUNKIZ HPLC

WWIEHWbDEWVZ B,

EEN I FEER O HEEE X bioassay D FE

CRMN and CPZ

i) Bioassay (1g, di/1hr)
i | CRMN | o2
@ (hr™) 4.36 1.64
s (hr 1) 0.56 0.36
T% (B (hr) 1.23 1.90
Vi (L) 6.1 4.4
vd (L) 13.2 9.4
AUC (ug-hr/ml) 135 293

i) HPLC
a (hr™) 5.67 3.10
B (hr™) 0.46 0.44
T% (B (hr) 1.52 1.57
Vi (L) 3.8 4.4
vd (L) 11.6 10.5
AUC (ug-hr/ml) 188 216

&h, £05H AUCIZ 119.6 xg * hr/m] L & X
N T 35, HX O T3 bioassay Tid 135,
HPLC T3 188 ug * hr/ml T bioassay X 3 »33f
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Table 8 Overall clinical efficacy of CRMN in

complicated UTI

T~ Pyuria Cleared Decreased Unchanged Eﬁﬁcagy 'on
Bacteriuria bacteriuria
Eliminated 7 1 1 9 (75%)
Decreased
Replaced 1 1 (8%)
Unchanged 1 1 2 (17%)
Efficacy on pyuria 8 (67%) 2 (17%) 2 (17%) |Case total 12
@ Excellent 7 (58%)

Overall effectiveness rate
[:] Moderate 3 (25%)
10/12 (83%)
:] Poor (or Failed) 2 (17%)

Table 9 Overall clinical efficacy of CRMN classified by type of infection

Group iié:%g:rtcoetr:l) Excellent | Moderate Poor S:Se;rilzllt:ffectlve-
1st group (Catheter indwelt) 5 ( 42%) 2 1 2 60%
Mono- 2nd group (Post prostatectomy)
microbial | 3rd group (Upper UTI) 2 (17%) 1 1 100%
infection | 4 th group (Lower UTI) 5 ( 42%) 3 2 100%
Sub total 12 (100%) 6 4 2 83%
Poly- 5th group (Catheter indwelt)
microbial | 6th group (No catheter indwelt)
infection Sub total
Total 12 (100%) 6 4 2 83%

Table 10 Bacteriological response to CRMN
in complicated UTI

Isolates :ix?z;ir?i Eradicated | Persisted”
S. epidermidis 2 2(100%)
E. faecalis 1 1(100%)
E. coli 2 2(100%)
P, aeruginosa 5 3( 60%) 2
S. marcescens 2 2(100%)
Total 12 12(100%)

* Persisted : regardless of bacterial count.

Table 11 Strains* appearing after CRMN

treatment
Isolates No. of strains
E. faecalis 1 (100%)
Total 1 (100%)

* Regardless of bacterial count
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WEE R L 72, E oMb 1156 e & h
7z 8, ¥4 D B #& T 13 bioassay T 1.23 B [,
HPLC T 1.52BfTH > 72,

MENC DO TIIEEY S |EL, FFMITEA
ED7 7 LEMRECBORENETRT OO, 7
7 ABMRECRIZLACHAENERE RV LD
m&NTz, £7z, B-lactamase K Y EET, E. coli
B2 ABRENMEER & f-lactamase EMHE W
DWTH E coli 1US9#%TI3 AZT & h i ER
PBWLZ EpSRENT,

WIRIBERIFIE O BARMIRETIZ T EHY 25TV, 8%
R PRIG RRAAE 374 B UTI RN E ¥ 128
E7 5 336 B & 2 DD REEMEBRBIEIC DOV TR
sahi,

ZORERIZE 2 L UTI BT HEE#EICERT S
BUEEEREBRER I TREEHEIZ
58.9% L AR DEAEL D o2 D Er o 12208, HFID
BIEER2 L, BHBLTIE 65.4%DEMETH
D, B—HOH T —7T VEBEERITIX 41.4%, BEH
BICLRPFETIRBAB LHENEr >z 2 L
B, BXOBELVBEUMENEL Lo EREE 2
s,

F7:, MBFOHRERL L 75 LRMEE TR
85. 3% DHIHHEAE 2 RL TB D, 1ZIFHRL DA
ERULEBbNT:, 7, BREBRHBEREIZS S LB
HERE 67.8% L H L 20 L BnREENT,

BRRD Z & D IHE 8ToTnd8, #0HT
BIfERIC D W IR BB RMEEL T 423 B 6 #1 1.4
%iZED o, EEORERIEFERIZ 2 TH -1
ELTw3,

SERORHERISH 818 BT 156 (1.8%) =&
ER»H Y, FE, TH, BEBEZLDOTH- 1,

BARREEOREIILHET, 5.4%, WRBET

4.7%THY, F b DIIREOMREORY, 178
g, GOT, GPTOLRERZETHY, KA
Btz b IR OB U IERN 1 FIZED s ht
w3,

AZT Z D2V TR T TCUBRXDRENREINT
VW39, ZOHEL CPZ & RN - e HBR % 1T
FREPEIUNERAHS AZT 78.8%, CPZ40.1% L#EL T
W3, BN 1 REAREE CHEL 28, KHo
FReEUNER 1L 83.0%, CPZ20.7% (bioassay) T#
S 72 E 7z MR HEFRT & &K 1.2 B¥H, AZT1.48
B cZ IR EEL R L, BWERREFIC L3R
LDLIBRREMBORE LS ZVOT, AZT L
Bk 7 AEEMRBCENLTENERT I E2E
e, REBREEERCERAZERTHSILE
bt s,
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CARUMONAM IN
THE FIELD OF UROLOGY
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NoBuo KawAMURA and MASAAKI OHKOSHI
Department of Urology,
Tokai University School of Medicine, Kanagawa

RYUICHIRO MORIGUCHI
Department of Urology, Nerima General Hospital, Tokyo

Carumonam is a new monocyclic #-lactam antibiotic, characterized by its potent antimicrobial
activity against almost all Gram-negative rods but only weak activity against Gram-positive cocci.

In a recent, preclinical study of carumonam, we administered 1 g of the drug and the same dose of
cefoperazone to four healthy adult male volunteers by i. v. drip over 1 h, on a cross-over design, and
compared changes in the concentrations of the drugs in the blood and their recovery rates in the urine
by bioassay and HPLC during the following 8 h.

In a clinical study of the drug, we administered 1 g of carumonam twice daily by i. v. drip chiefly
to patients with chronic complicated urinary tract infection, to evaluate its efficacy, utility and safety.

The study of the absorption and excretion of the drugs revealed that there was no great difference
between the data of the bioassay and those of HPLC ; that the maximum concentration in the blood
was 70.3 gg/ml for carumonam and 141 gg/ml for cefoperazone, and the blood half-life was 1.23 h
and 1.90 h, respectively, and that the urinary recovery rate during the first 8 h was 83.0% for
carumonam and 20.7% for cefoperazone.

Of the fourteen patients enrolled in the clinical study, 12 met the Japanese UTI comittee’s criteria
for drug efficacy evaluation, and the response to carumonam was excellent in 7, good in 3 and poor
in 2 out of the 12, with a response rate of 83%.

This high response rate probably resulted from the subjects including no patients with polymicrobial
infections. On the other hand, bacteriological studies revealed that 2 of 5 strains of Psexdomonas
aeruginosa persisted, while 10 (83%)of 12 pathogens were eradicated.

The response to carumonam among other patients was : excellent in 2 patients with acute simple
cystitis, good in 2 with acute prostatitis and in 1 with acute epididymitis. No side-effects of
carumonam were observed. Laboratory studies revealed the onset of leukopenia in one patient, though
medication with carumonam could be continued.

Our results suggested that carumonam would be useful in treating selected patients with urinary
tract infections.



