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. ERMEELUHZE

1) HHEHK

BERTE Klebsiella pneumoniae BK %k % EF L 72,

2) EHEHR

Cefminox (CMNX, 770 ug/mg, BHiA%H), lata-

moxef (LMOX, 791 ug/mg, WaTFHMIEK), ceftazi-
dime (CAZ,747 ug/mg, HA 7 Z 7/), imipenem
/cilastatin (IPM/CS, 433 ug/mg, %4 M), genta-
micin (GM, 672 ug/mg, T+ 7 ),

3) RIS R RE S

12 M M %E 13 BT 5% 12 Mueller  Hinton  broth
(MHB, BBL), #&ZM4:#fl5€ic Mueller Hinton agar
(MHA, BBL) #H\T, ## & & 10°CFU/m]l TH
AR B LB E (MIC) RsEHS - #
LTiT-7,

BETERMEE K. pneumoniae BK #%% MHB |z
105 CFU/ml#:f L, 37C THE L THEH»H 107
CFU/mliz 7 » 2B Al % 1/2,2, 8, 1 & 1 32 MIC
BmARML, 2512 3TC THEEELIT- 72, EHIK
Mm% 1, 2, 4, 6BERI#IC Agar colony forming i#:C
ERBAEREL, 99%,. 99.9 %REMER % Ko7,

4) = A MERERE

<7 23 ICR %, ##, A& 200~220gnin4 1
BES LA L, CMNX, LMOX, CAZ, IPM/CS 0
5 &3 200 mg/kg, 50 mg/kg, 15mg/kg, GM i1 50

* J AT # 16 DX ] FHAT 8-1
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mg/kg, 10 mg/kg & L Halig FE-L 72,

KK 5145, 15, 30, 60, 90 45 & UF 120 Srikic =
VAL DV RML, Mg % CMNX, LMOX
13 Vibrio percolans ATCC 8461, CAZ i3 Morganella

Table 1. Antibacterial activity of antibiotics
against Klebsiella pneumoniae BK

MIC
morganii 11 D 604, IPM/CS, GM i3 Bacillus sublilis Antibiotic (ug/ml)
ATCC 6633 * IREH & T HMBT 4 2 7 B THIE
L7 Cefminox 1.56

5) HEKOKME Y- 51 2 FE iR M o il 2 Latamoxef 0.39
¥ / L - t1 7, - .
i 1% b i & A & Lag-time % L @ One - compart Ceftazidime 0.20
ment model iZ Damping Gauss-Newton #: 57— % . . .
) _ Imipenem/cilastain 0.20
DEAE 1 & LTh Tz AMER Y <5 4 — 5 mipenem 0 50
— XKD, TDT A= — DRl b 4 Gentamicin |
EHEX BN OREEBE 6F) ORE5 BT 1285
Mich 720 REKLSE L 72 B o simulation # 4T\,
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8 —
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Fig. 1.
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Time-kill curves of Klebsiella pneumoniae BK
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£ R L AV, Minitab Data Analysis soft ware” %
AL TH T A — 5 — & BREEMRR & oMM+

%/ BRAN

7) = AERBRI AT B RS AR R

<7 23 ICR &, H, KE200~220gnLn% ]
BESICE L THEAL, BRiPEIZ K pneumoniae BK #
AL,
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T 7~8 WM, 37CTHIEL, ZHWA % 0. D=0.300
(Shimadzu UV =260 %Y, Spectrophotometer) |- iM%
L, [@broth T 10,000 1§ - MR L Bl & L 72,

W E =7 A WBEA~ 1.0-10* CFU/0.5 ml (100
MLD) #M L, 2KMEE ) G EBML 72, EAR
5 8% 900 mg/kg »* 6 1.23 mg/kg OB T 5 KB
ICEBREL, SRZBGRE 1R S 120ICHHL, &5
FIBR AR G- % —Eic L T 2 B 1%IC 1 [a],
LLig 12 65 MIC MR T2, 3, 4, 6 B L U 12 [i24r#)
L= 2 EHMBETIckS L, KAk5wTE <7
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Fig. 2. Serum level of cefminox, latamoxef, ceftazidime, imipenem/cilas-
tatin and gentamicin in mice after subcutaneous administration
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1) SRR & e 11

HEXERAOBM )1 % Table 112 B¥iEIH % Fig. 142
AL 7c. K. pneumoniae BK B2 414 2 % 3EF bk
7343 0.20 pg/ml 455 1.56 ug/ml & RV g1 & 0L
72,

HEKN1/2, 2, 8351032 MIC MEICHT 8%
#7113 GM A4 8 MIC MELL F T 2 e MILAIC fihe

102 CFU/ml VA Pz e icid L1z, £7: CMNX
122 MIC BLI-T, IPM/CSi28 MICLA LT 2 A =%
—hH 3 A—FT—DRNBEN & DAL
KW T - 2.~ 1 LMOX, CAZ i2 v Tz 8 MIC
BTOBM 2 32 MIC BiT# 2 ¥ —F—OBHE
B,

$7:8 MIC il 511599 %, 99.9 % #X Wi B (2
GMA 070N, 11w ~ L %<, DV TCMNX 13

Table 2. Pharmacokinetic parameters of cefminox, latamoxef, ceftazidime, imipenem/
cilastatin and gentamicin calculated by one compartment model from the serum
concentration in mice

Ka Kel vd tiz AUC
Drug Dose .
min ' min ' 1/kg min min-ug/ ml
200 mg/kg 0.221 0.0370 0.392 18.7 13.800 -~ 10°
CMNX 50 mg/kg 0.259 0.0370 0.370 18.8 3.650 © 10’
15 mg/kg 0.259 0.0365 0.414 19.0 0.993 - 10'
Mean (n=3) 0.246 0.0368 0.392 18.8
200 mg/kg 0.257 0.0369 0.342 18.8 15.900 ~ 10°
LMOX 50 mg/kg 0.249 0.0387 0.318 17.9 4.070 ~ 10°
15 mg/kg 0.256 0.0394 0.340 17.6 1.120 - 10°
Mean (n=3) 0.254 0.0383 0.333 18.1
200 mg/kg 0.196 0.0465 0.472 14.9 9.110 - 10°
CAZ 50 mg/kg 0.120 0.0611 0 361 11.4 2.270 - 10°
15 mg/kg 0.145 0.0557 0.376 12.4 0.715 ~ 10°
Mean (n=3) 0.154 0.0544 0.403 12.9
200 mg/kg 0.156 0.0522 0.772 13.3 4.960 - 10°
IPM/CS 50 mg/kg 0.209 0.0543 0.695 12.8 1.330 x 103
15 mg/kg 0.237 0.0484 0.725 14.3 0.428 - 10°
Mean (n=3) 0.201 0.0516 0.731 13.5
50 mg/kg 0.255 0.0336 0.468 20.7 3.180 x 10°
GM
10 mg/kg 0.233 0.0319 0.505 21.7 0.620 x 10°
Mean (n=2) 0.244 0.0328 0.487 21.2

CMNX, cefminox;

LMOX, latamoxef;

CAZ, ceftazidime; IPM/CS, imipenem/cilastatin; GM, gentamicin
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Table 3 1. interval: 12 h
Dose (mg/kg)
Drug Parameter S
900 300 100 33.3 11.1 3.7 1.23 0.41 0.14
CMNX 201 171 141 112 82 H2 19 0 0
LMOX 234 205 176 148 119 ] 61 32 0
T (>MIC
CAZ Cmin) 178 158 137 117 97 77 57 35 0
min
IPM/CS 173 152 131 109 88 67 46 22 0
GM 261 227 194 160 127 93 60 24 0
CMNX 61,984 | 20.470 6.662 2,089 598 132 8 0 0
LMOX 70.408 23.413 7.755 2.041 813 244 62 9 0
AUC (>MIC)
CAZ 40.984 | 13.639 4,527 1.491 483 149 4] 8 0
(min-ug/ml)
IPM/CS 23.801 7.912 2.619 856 272 81 19 2 0
GM 56.191 | 18.668 6.168 2,008 633 183 41 3 0
CMNX 548.0 183.0 60.8 20.3 6.8 2.3 0.75 0.26
LMOX Peak 1.931 644.0 215.0 71.4 23.8 7.9 2.6 0.88 0.30
CAZ concentration 1.264 421.0 140.0 46.8 15.6 5.2 1.7 0.58 0.20
IPM/CS (ug/ml) 770.0 257.0 85.5 28.5 9.5 3.2 1.1 0.35 0.12
GM 1,352 451.0 150.0 50.0 16.7 5.6 1.9 0.62 0.21
interval: 4h
Dose (mg/kg)
Drug Parameter
300 100 33.3 11.1 3.7 1.23 0.41 0.137 0.047
CMNX 513 423 336 246 156 57 0 0 0
LMOX 615 528 444 357 270 186 96 0 0
T (>MIC)
CAZ i) 474 411 351 291 231 171 105 0 0
min
IPM/CS 456 393 327 264 201 138 66 0 0
GM 681 582 480 381 279 180 72 0 0
CMNX 61,416 | 19,989 6.274 1.793 395 26 0 0 0
LMOX 70.244 23,267 7,631 2,438 732 186 27 0 0
AUC (>MIC)
CAZ 40,918 13.581 4,476 1,448 448 123 23 0 0
(min-ug/ml)
IPM/CS 23,736 7.856 2,571 817 242 58 6 0 0
GM 56,019 | 18,510 6.033 1.899 548 125 10 0 0
CMNX 548.0 183.0 60.9 20.3 6.8 2.3 0.7 0.25 0.09
LMOX Peak 644.0 215.0 71.5 23.8 7.9 2.7 0.9 0.29 0.10
CAZ concentration 421.0 140.0 46.8 15.6 5.2 1.7 0.6 0.19 0.07
IPM/CS (ug/ml) 257.0 85.5 28.5 9.5 3.2 1.1 0.4 0.12 0.04
GM 451.0 150.0 50.1 16.7 5.6 1.9 0.6 0.21 0.07

CMNX, cefminox;

LMOX, latamoxef;

CAZ, ceftazidime;

IPM/CS, imipenem/cilastatin; GM, gentamicin

13
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interval: 1h

Table 3 2.
Dose ( mg.’kg)
Drug Parameter -
75 25 8.33 2.78 0925 | 0.308 | 0.103 | 0.034 | 0.012
CMNX 798 768 738 560 161 0 0 0
LMOX 833 804 775 746 681 320 0 0 0
T (>MIC)
CAZ : 794 774 753 733 623 358 0 0 0
(min
IPM/CS 787 766 745 723 491 191 0 0 0
GM 851 817 784 750 666 232 0 0 0
CMNX 61,055 | 19.540 | 5,733 | 1,200 39 0 0 0 0
LMOX 70,175 | 23.180 | 7.522 | 2.308 580 68 0 0 0
AUC (>MIC)
CAZ 40,861 | 13,516 | 4,404 | 1,368 362 56 0 0 0
(min-ug/ml)
IPM/CS 23,678 | 7,790 | 2.4% 734 164 10 0 0 0
GM 55,962 | 18,438 | 5,939 | 1,779 404 23 0 0 0
CMNX 137.0 45.7 15.2 5.1 1.7 0.6 0.2 0.06 0.02
LMOX Peak 161.0 53.6 17.9 6.0 2.0 0.7 0.2 0.07 0.03
CAZ concentration 105.0 35.1 11.7 3.9 1.3 0.4 0.1 0.05 0.02
IPM/CS (ug/ml) 64.1 21.4 7.1 2.4 0.8 0.3 0.1 0.03 0.01
GM 113.0 37.6 12.5 4.2 1.4 0.5 0.2 0.05 0.02

CMNX, cefminox; LMOX, latamoxef;

BERE, 3.2 BefEl, IPM/CS 2.4 BERS, 5.7 #efS & Ea 72
BRI R 2~ L 725 CAZ, LMOX IZBWTidw
TNy 6L ETH ) BRBEICEMEEL 72,

2) = ZMmEPIRE

EH =7 IS BEAIE TS L oo M iR EHERS
% Fig. 212, &E&N¥8/ 37 A —5—% Table2 iz
w7z,

KA LETICHAHRE L 2BOEEHOE — 711
154124, 50 mg/kg #45 T CMNX 96.0 xg/ml,
LMOX 108.0 ug/ml, CAZ68.0 ug/ml, IPM/CS 46.0
ug/ml, GM 80.0 xg/ml T CMNX iz LMOX iz 2w
TEVEEZ AL 72, 723 CMNX  18.8 4,
LMOX 17947, GM 20.7 5 Tl X il Bkl % - L 72
A%, CAZ, IPM/CSizB Tz FnFn 1144y, 128
LR EE R T2,

3)  RIER 5B R RE R

2722 CMNX %% 9:8) ORE5BE L 68D
5B TRERES 21T 2o EEOMEEIC » ) R &
BlrLT3@) N5k % Table 3i1c/RL 72, T>
MIC i3 1 [E4% 5 TRA 173~261 43, 12 A5 TR X
787~851 % Th", FEL 50K *HEME T3
L, T>MIC »3E& L 72, AUC>MIC 12 &% 55 T3

CAZ, ceftazidime,

IPM/CS, imipenem/cilastatin; GM. gentamicin

EAYED L TRA# 23,000~70,000 min - xgg/ml
TTHotz, E— 713 1 RIS Ti3E/1012~03
ug/ml A 55K 770~1931 pg/ml 3 TEV-EHIZH
725720, 12 M5 T3 &/~ 0.01~0.03 ug/ml, X
64.1~161 pg/ml  TO®HE TG RHEHEmME X L
ICBERE— 7{EIIETL 72,

4) Bf5E, MICLULOBERLRER LR
DR

Fig. 3, 4 125 &, MIC LU LB karsf & 2
ROMBEEBHETRLL:, 858 L HBEIZ GM
(r=092)icBTH - & L RVWHEBENEZH L1, DV
TIPM/CS (r=0.86), CMNX (r=0.86) i f2\ 44
ZAEDH, MICLL L BEF#BRR L o BE Tk
CAZ (r=0.85) »*RWHM%ARL 7-.

5) BRENRTA—I—rDOBE

EUERIRRSE, EHRE S A— 52D T,
HREE L CSERBITTOH L 7288 % Table 4,
S5zl 7,

BRI Ti2 GM, IPM/CS, CMNX »iesr 58
ERVWHHBZRL, #0711 846 %, 74.7%, 73.7%
%39, LMOX, CAZIZBW T # N F1 48.0%, 66.6
% TIRCELIRL 72, % 72 BRI Tl B2 BRI
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Fig. 4. Correlation of protective effect and time above MIC
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EA TR % 1 L 72 AT GM, IPM/CS, CMNX
T Log,,TD & Time above MIC # {2 bt 12 4 D TX
RRVAHME A 4t 7,

6) =7 AR KRR IC AT B EIE LS & A%
QY $VE ) 7

Table 6, Fig. 512 K. pncumoniae BK Bk # 172
BN s v 3 5 CMNX, LMOX, CAZ, IPM/
CS, GM DiEH RN R % EDgofii TR L 72, 10183
% GM & EDgi2 11.1 mg/kg, CMNX 57.7 mg/kg,

Table 4. Correlation of protective effect

and total dose

Univariate analysis

Antibiotic Correlation rate 'R?;
Cefminox 73.7 %
Latamoxef 8.0 %
Ceftazidime 66.6 %

Q P . Imipenem /cilastatin 74.7 %
IPM/CS 173.2 mg/kg, CAZ 260.0 mg/kg, LMOX 8.6 %
< Gentamic .
520.0 mg/kg T GM A9 & 4L T CMNX »eL, | emamen o ’
F 2 IPM/CSIZ b RUWiGHS R B o L rz, 12 ]
#5084 GM, CMNX, CAZ » EDffiiz # L F 1
Table 5. Correlation of protective effect and other parameters
Multivariant analysis
Antibiotic Parameters Correlation rate (R?)
Cefminox Log,,TD 73.7 %
Log,,TD + T>1/4 MIC 86.5 %
Latamoxef T > MIC 58.9 %
T > MIC + Log TD 69.6 %
Ceftazidime T > MIC 72.2 %
T > MIC + Log TD 81.3 %
Imipenem/cilastatin Log,,TD 74.7 %
Log,, TD + T>1/2 MIC 82.1 %
Gentamicin Log,,TD 84.6 %
Log,,TD + T > MIC 86.8 %
Table 6. Protective effect of CMNX, LMOX, CAZ, IPM/CS and GM against
Klebsiella pneumoniae BK infection in mice
Administration times
Antibiotic EDso (mg/kg)
1 2 3 4 6 12
CMNX 57.7 65.8 33.3 27.0 11.1 7.6
LMOX 520.0 300.0 311.2 152.2 74.6 39.1
CAZ 260.0 198.4 133.9 28.9 9.5 8.5
IPM/CS 173.2 173.2 74.6 69.0 63.0 44.6
GM 11.1 8.7 14.9 8.7 8.3 7.4

Challenge Dose: 1.0 X 10* CFU/mouse (100 MLD)
CMNX, cefminox; LMOX, latamoxef; CAZ, ceftazidime; IPM/CS, imipenem/cilastatin;

GM, gentamicin
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Administration times
CMNX, cefminox; GM, gentamicin; [IIM/CS,
imipenem/Cilastatin; LMOX, latamoxef; CAZ, ceft-
azidime .
Fig. 5. Protective effect of CMNX, CAZ, LMOX,

IPM/CS and GM on Klebsiella pneumoniae BK
infection in mice (Challenge dose: 1.0x10*
CFU/mouse)

7.4 mg/kg, 7.6 mg/kg, 8.5mg/kg & BN 1 iEHENE
L 72h, LMOX, IPM/CSicswW Tz #nFh
39.1 mg/kg, 446 mg/kg L EEx R L 72, $72 21
5 6 G DEEIZ EERKAMOES L 1 B S5 DB
B EIFRABEOERICH - 72, 2512 &EKR - 05
G2 & B ED fliOHFE # B B & IPM/CS 125
T 50I%IC L 2B ek L 7% ¢ CMNX Ti3
IPM/CS r Wt » e H 7z, —F LMOX,
CAZiZ1[EA» 5 3MFETHEDENLE#NTH T 3Z
&b NG ALK G BIEH T I DN A8 ED,,
EIE/E N ZNUE CAZIcB VT & ')E%L
Lz, GMIZBW TG RIBIZ b D & 13T
—EN EDs %R~ L 72,
. * -3

CMNX 3¥BOt7 724 > ZMEWHEICHL
HREHREANDENLRRITH D bl TWb, F
7ZMIC 206 FREN DL ED B e BTN R %
R ZEDRERT, ZORRLBREEMIR g-lactam
RHOME5$ % PBP Ic 1 24548 & 7 M40
D-7 3 /&I & 52 Z&E{EM (Dual action) & 2T

B8, F 72 IPM/CSIE 77 265 o PBP 2, 14, 1
b *AM:AMC, FDHMN B lactam K &
e ) M oM b L 2, sl o T IRE I BO% ) % i T
EZINTWBY, 2oL ) %tz $<{ @ g lactam Al
TWHENBREINK M A &I <5 & W A0 LT

5, -z g-lactam SR UE MIC L |- Fr i
MEMi+ 2 & 2Ty b, Frimodt-Molier ¢, {3 M
RIKKEMIHL 2227 AWMU E T L TH 7 2 LK)
DEDj& 773X 0T 787 4—=9—+DY
4910 L, Time above MIC 2<ls L 1Wli4 2 = & %
KL T3, Craig H13 7 7 LB D T ARk
MOLEEDWLE TP =aX Ty J8F 4 —5
— L OMRE AT L RO BEEZ L T35 In vivo
DIE OB E LT 1S T EDs D RRES A 11
bITWBD, =7 2 Tld e MIHTmA i
BT HIZRHRMTOMBE N |ERTL T 5
525, LzhioT in vivo izl 5 1 EEYSTH
EDsol3 121X in vitro i\ BT 5 SR RIRBEIER O E
IIEwWLnEFEZ LA, WTFRICBWTLGM
CMNX, IPM/CS, CAZ, LMOX DJEI- (1 72 5 B¢
Honr, #E O B-lactam FIOERREHER 27 242
BB Y LHEZ 5 L 1 B L5 D ED,,
NDATIILT L L E MZEiT 3 B-lactam HOFE iE
PERBL T2 LIRSV T, 1 BMEC 128
M2 b 72 ) B L2 E D EDy % Ko 5 & GM,
CMNX, CAZ »#EnT\v7z,

B-lactam A TIZHAMNC G5 T 5 2 L2 & ) B EH*
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The in vitro bactericidal effect of cefminox (CMNX), a new cephamycin antibiotic, and its in vivo
therapeutic efficacy against infection in divided administration were compared with those of the
cephamycin antibiotics latamoxef (LMOX), ceftadizime (CAZ), imipenem/cilastatin (IPM/CS), and
the aminoglycoside gentamicin(GM). The following results were obtained.

1) Against intraperitoneal infection in mice induced by Klebsiella pneumoniae, CMNX showed
outstanding efficacy, second only to GM, but when frequent by administered CAZ had the same
results as CMNX.

2) Regarding the relation between pharmacokinetic parameters and efficacy, a correlation with
the total dose was noted for GM, CMNX and IPM/CS, while for CAZ and LMOX a tendency towards
correlation with duration above the MIC was assumed.

3) CMNX and IPM/CS differ from other g-lactam drugs in their in vitro bactericidal action, in
that they display the same outstanding, dose-dependent shortterm bactericidal action as GM.

This is thought to reflect the correlation between total dose and efficacy against infection.



