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HOXFENC L WVRABSNH LVESHEL 7 = 254D
KThar' {LE&%(-)-1-[ [(6R, TR)-7-[(2)-2-
(2-amino-4-thiazolyl) -2-methoxyiminoacetamido] -2-
carboxy-8-oxo-5-thia- 1-azabicyclo[ 4.2.0 Joct- 2-en- 3-
yllmethyl]-6, 7-dihydro-5H-1-pyrindinium hydroxide
inner salt sulfate& V2V, VbW BoximeR & 7 = 254
WHT, FFR(FF&)HCaeHz2NeOsS2 - H2S04(612.67)
DHBLZV LBMEABOESGEOBREXTH S,

KRRy 7 LAtEE, BRMERICH L THRLVIRE R
7 MTLEAFL, & {IZStaphylococcus aureus, Staphy-
lococcus epidermidis % &t 7 5 LR ¥E ¥, Pseudomonas
aeruginosax &0 7 7 LRMEII L TERHED %
RL, B-lactamaseliltF L THWHDTEETH Y, M
HHENC ERRESNTWVSTY,
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BRERGO7 7 LRBEHE 18K, 7T LBRITE3H%,
BRI kB L TBRERME DS 5% S /S, aureus
40%k, Streptococcus pyogemes 20¥k, Eschenichia coli 40%k,
Klebsiella pneumomae 40¥k, Proteus vulgans 408K, Proteus
mirabilis 29%k, Morganella morganii 268k, Providencia rett-
gen 174k, Enterobacter aerogenes 31¥k, Enterobacter cloacae
308k, Serratia marcescens 408k, Acinetobacter calcoaceticus
40k, Haemophilus influenzae 39%k 35 & U'P. aeruginosa 40
39 IAVAN

2. fER%E

Cefpirome (CPR), cefotiam(CTM), ceftazidime(CAZ),
cefotaxime(CTX) DV 3N & NEDH &S 7 b D& EA
L7

3. BEMAEE

B S (ZSensitivity test broth(STB, #5F), ESHHl
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SELEH 12 Sensitivity test agar(STA, M) x AW, B & AL YRR X B ILTEINES T2, AT A N T 2]
{bEMEFSR/NRH BILAEMIC M@ E 16> T TN L EH S MEORRLNNL, B
fT o 7o 1, Streptococcus spp., Comymebacterium diph- & L DS, aurcus 209-P JC, E. coli K-12, P. aeruginosa
theriae |2 13 10% H BEME M A & A0 L 72STA %, H.in- E-2 % Ml % ik, H/-HITAEME, 1TT 42
fluenzae = 135% D H 4 I filde's enrichment(Difco) % N THL, She=a v CE L 7.

L7:STA% BV T37°C, 2085 % OMIC( /1g/ml)§‘ PBPsi- 343 ACPROBLAHIMED M it 1L, B.G.SerattDH

Kavts, T-EAMERAERICGAMT A3 (= R EUZ L DE. coli K-12, P. aeruginosa E- 28k DR i 53 %
1), BERICGAMERE (= v A1) ¥ HVWTHZKAL BB L, (C) penicillin GEDEEEIZL W iro7ze XM
FREZELMAMEMICHEE L Tiro7 £L 7 44D (MC) penicillin GIZ & ) I®FE (XDUAL-

< Neissenia spp. ¥ Gonococcus medium 5 it () % A V> WAVELENGTH TLC SCANNERS-90 (Shimadzu) T#ll &
T37°C, 48BEMT — v Z K DOMICE K72, L, COftiA650%H Y i%E L KD,
4. HEHIBIIITHERNFORSE 7. 77 ARBRBYIE I B IHHHR
HEDICB LI pH, Bl Rm, HENED SLC-ddY &Mt~ 2 (484, 4AM20+1g) 18 100L
FW %S, aureus 209-P JC, E. coli NIHJ JC-2, K. pneu- R, 6% gastric mucin(HALF) L FRIRA LS.
moniae KC-1, P.aeruginosa No.12% A\ T, KK WA aureus SMITH, E. coli KC-14, K. pneumoniae KC-1, S.
REIZLOMICOEB X ET L ELICL ORI LT, marcescens T-55, M. morganii 101, P. aeruginosa
5. WAMEBAICE LIZTTRE 15486 DKM % ~ 7 ABIEPICHME L, HAH205 M %
A E 2 L 7-S. aureus 209-P JC, E. coli K-12, K. pneu- C1RIR FiE#RE T - 720 70 B DHELFEERD 6 LircurieLo-
monige KC-1, P. aeruginosa E-2, O &Pl % Heart infu- Witcoxoni#8{Z & ) EDso(mg/mouse) 8 £ ' F DI5%1Z #H
sion broth(HIB, = v XA )THRL, kL H)EELT REMBEHLL, EHEHRELTRL
o7e #2~3BMBEOFEEE EICHEL DOBREDOEH] I. X B & %
PER S, ERMEML 2, 4BMBICEREROMNEY 1. AR T4
fTo7 BERTFOY 7 LGYHE, BYEENL L URAKEIC
6. WEE{LOBESL L UPBPsIZxT 2 BN 314 ACPROHLE /1% CTM, CAZH & UCTX & H#RET

Table 1. Antibacterial spectrum of cefpirome and other antibiotics

Gram-positive bacteria (Inoculum size : 105 cells/ml)
. MIC (ug/ml)
Organism
cefpirome cefotiam ceftazidime cefotaxime
Staphylococcus aureus 209-P JC 0.2 0.2 6.25 3.13
Staphylococcus aureus SMITH 0.2 0.39 6.25 1.56
Staphylococcus aureus TERAJIMA 0.78 0.78 12.5 1.56
Staphylococcus aureus NEUMANN 0.39 0.39 6.25 1.56
Staphylococcus aureus E-46 0.39 0.39 6.25 1.56
Staphylococcus aureus No.80 (PCG") 0.39 0.39 6.25 1.56
Staphylococcus epidermidis 1.56 1.56 25 6.25
Streptococcus pyogenes S-23* 0.006 0.05 0.1 0.012
Streptococcus pyogenes COOK* 0.012 0.05 0.2 0.012
Viridans group Streptococcus* 100 >100 >100 100
Streptococcus pneumoniae type 1* 0.012 0.1 0.2 0.012
Streptococcus pneumoniae type I1* 0.024 0.1 0.2 0.024
Streptococcus pneumoniae type III* 0.012 0.1 0.2 0.012
Enterococcus faecalis* >100 >100 >100 100
Micrococcus luteus ATCC 9341 0.024 0.2 0.39 0.05
Corynebacterium diphtheriae 0.78 0.78 >100 1.56
Bacillus subtilis ATCC 6633 0.1 0.1 1.56 0.1
Bacillus anthracis 12.5 1.56 50 6.25

* sensitivity test agar supplemented with 10% horse blood
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L 74 % Table 1~3IZR L 72,

CPRidTable 1 ~3II/RT &Y 7 LRGYEM, BEMER
B & MRS RIIEL VIR AR PV EAT LTV,
FOMENELETHE, 77 LEMMHIZBWTIE, S
aureus{Ztt L, CPROMICHHIZ0.2~0.78 4g/mlI T, CTM
ERIFEOMVIENE R LT, —H, 77 LBMEEICH
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Shigella, Klebsiella, Enterobacter, Serratia, Proteus?t &'
DEMOEIIH L, CTXERFED BV 2SR
N %L 7o P.aeruginosall x4 HCPROFLE 1 b Bitf
T, £FDOMICHHIZ1.56~6.25 ug/mlTHH, CAZL h2
BERESLLLOD, CTXL D IZHNENIEN ER

L7co 3 7:CPRO MM B Clostridium spp.iZ33 ¥ A MIC
120.2~1.56 ug/mIT, CTXE % & v idatiB LK
N %R L7 Bacteroides spp. 2 x4 AMICI36.25~>
100 4g/mIT, EDHENIZIECTXE N 4~1686%5 5
T te, RTS8 h o 7295, 10%ells/mIDEH & &
T b kDM & B 7o

2. BT MERRICAT B RS

&Ml 5 MEBR (22t ACPROBSEMEST A, MICso B
& U'MICso % Table 4127x L 720

CPRDS. aureus |44 AMICs0420.39 g/ml T, CTM
LA%EDE N THY, CTX, CAZL N4~ 1615HV i
BHERLZ, 78S pyogenestZit L TIX, CPRit

Table 2. Antibacterial spectrum of cefpirome and other antibiotics

Gram-negative bacteria

(Inoculum size : 10° cells/ml)

MIC (ug/ml)
Organism - . .
cefpirome cefotiam ceftazidime cefotaxime

Neisseria gonorrhoeae* <0.006 0.024 0.012 <0.006
Neisseria meningitidis* 0.012 0.024 0.024 =<0.006
Haemophilus influenzae ATCC 10211** 0.012 0.39 0.024 <0.006
Escherichia coli NIH] JC-2 0.024 0.1 0.2 0.1
Escherichia coli NIH 0.012 0.05 0.1 0.024
Escherichia coli KC-14 0.024 0.05 0.1 0.05
Escherichia coli K-12 0.024 0.05 0.05 0.024
Citrobacter freundii NIH 10018-68 0.024 0.2 0.39 0.1
Salmonella typhi T-287 0.012 0.024 0.05 0.012
Salmonella typhi 0-901 0.012 0.05 0.05 0.012
Salmonella paratyphi A 0.012 0.05 0.05 0.012
Salmonella paratyphi B 0.012 0.05 0.05 0.012
Salmonella ententidis 0.024 0.05 0.1 0.024
Shigella dysenteriae EW-7 0.024 0.1 0.2 0.024
Shigella flexneri 2a EW-10 0.024 0.05 0.1 0.024
Shegella boydii EW-28 0.012 0.05 0.05 0.012
Shigella sonner EW-33 0.024 0.1 0.05 0.024
Klebsiella pneumoniae KC-1 0.024 0.1 0.05 0.024
Kiebsiella pneumoniae NCTC 9632 0.05 0.2 0.05 0.024
Enterobacter cloacae NCTC 9394 0.05 1.56 0.39 0.2
Enterobacter aerogenes NCTC 10006 0.1 3.13 0.39 0.2
Hafnia alves NCTC 9540 0.1 1.56 0.78 0.78
Serratia marcescens IFO 3736 0.05 6.25 0.2 0.2
Serratia marcescens T-55 0.39 6.25 0.39 0.39
Proteus vulgaris 0X-19 0.05 6.25 0.024 <0.006
Proteus mirabilis 1287 0.024 0.1 0.024 =<0.006
Morganella morganii KONO 0.05 3.13 0.78 1.56
Providencia rettgern NIH 96 =0.006 <0.006 =<0.006 =<0.006
Pseudomonas aeruginosa 1AM 1095 3.13 >100 1.56 25
Pseudomonas aeruginosa No. 12 1.56 >100 0.78 12.5
Pseudomonas aeruginosa E-2 1.56 >100 0.78 12.5
Pseudomonas aeruginosa NC-5 6.25 >100 3.13 50
Pseudomonas maltophilia ATCC 13637 50 >100 6.25 100
Acinetobacter calcoaceticus IFO 12552 6.25 >100 12.5 50

* gonococcus medium (Eiken)

** supplemented with 5% filde's enrichment (Difco)
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Table 3. Antibacterial spectrum of cefpirome and other antibiotics

Anaerobic bactena (Inoculum size : 10" cells/ml)
. MIC (ug/ml)
Organism -
cefpirome cefotiam ceftazidime cefotaxime
Clostridium tetani 0.2 0.2 1.56 0.2
Clostridium perfringens 0.78 6.25 3.13 3.13
Clostridium sporogenes 1.56 1.56 25 3.13
Bacteroides fragilis GM-7000 6.25 12.5 6.25 0.78
Bacteroides fragilis ATCC 25285 12.5 50 12.5 3.13
Bacteroides fragilis V-420-2 >100 >100 >100 100
Bacteroides fragilis V-283 >100 >100 >100 50
Bacteroides thetatotaomicron 5600 >100 >100 >100 >100
Bacteroides distasonis Clin-99-3 50 100 50 3.13
Bacteroides vulgatus ES-14 25 12.5 12.5 1.56
Bacteroides ovatus Ju-6-1 100 50 >100 12.5

Table 4-1. Antibactenal spectrum of cefpirome and other antibiotics against clinical isolates
(Inoculum size : 10° cells/ml)

] o MIC (ug/ml)
Species Antibiotic
MIC range MIC,, MIC,,
cefpirome 0.2~12.5 0.39 0.78
S. aureus n—40 cefotiam 0.2~0.78 0.39 0.78
’ B ceftazidime 3.13~>100 6.25 12.5
cefotaxime 0.78~25 1.56 1.56
cefpirome <0.006 ~0.012 0.006 0.012
cefotiam 0.05~0.2 0.05 0.1
S pyogenes n=20 ceftazidime 0.1~0.2 0.1 0.2
cefotaxime 0.012~0.025 0.012 0.025
cefpirome 0.025~0.39 0.05 0.1
E. coli n—40 cefotiam 0.05~0.39 0.1 0.2
’ B ceftazidime 0.05~0.2 0.1 0.2
cefotaxime 0.025~0.2 0.05 0.2
cefpirome 0.025~0.39 0.05 0.2
. cefotiam 0.1~0.78 0.2 0.39
K. pneumoniae n=40 ceftazidime 0.05~1.56 0.1 0.39
cefotaxime 0.025~0.39 0.05 0.1
cefpirome 0.05~12.5 0.1 0.78
P. vulearis n—40 : ' cefotiam 0.1~>100 6.25 >100
- e B ceftazidime 0.025~1.56 0.05 0.1
cefotaxime 0.025~25 0.05 3.13
cefpirome 0.025~0.2 0.05 0.1
L cefotiam 0.1~0.78 0.39 0.78
P. mirabilis n=29 ceftazidime 0.025~0.2 0.05 0.1
cefotaxime <0.006~0.1 0.025 0.05
cefpirome 0.05~25 0.1 1.56
M. moreanii =26 cefotiam 0.2~ >100 3.13 >100
- morgani = ceftazidime 0.05~25 0.1 12.5
cefotaxime 0.012~6.25 0.05 6.25
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HCPROHLE 11 (MICs0)120.1 pg/mI T, shiVIAE S %R
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MICI20.39~ 100 jeg/mlbZ A24F THRILV M & 7R L7285,
Lt 4o b~ 2 ~ 16855 LR T T dh o 720 H. influen-
200l 204 B ) bM<, CPRIZ0.39 g/ mI TR T DMK
DRH % [IE L 720 P. aeruginosatZ 19 HCPROMICIE
0.78 ~ 50 pg/mlZ 53 L, CAZIZIL~#) 24595 5 7Y,
CFSE [A%T, CPZL h#2ffmv il e/,

3. HMNICBLIFTANFOER

Fiih o8 L X pd, BmigiRms & FEER
BiC L 2T OV T L4 & Table 5~TITRL
oo WEROEE L, TV THROBEMIZBVTHCPR
DOMICOLEE) IF BV VAERET, N ALLKLIRRS
niehol,

4. MORgHAIC B LI TEW

CPR®DS. aureus 209-P JC, E. coli K-12, K. prneumo-
nige KC-1, P. aeruginosa E-212x 4+ A EEHIZOW

Table 4-2. Antibacterial spectrum of cefpirome and other antibiotics against clinical isolates

(Inoculum size : 10° cells/ml)

MIC (ug/ml)
Species Antibiotic
P MIC range MICs, MIC,,
cefpirome =<0.006~0.39 0.1 0.39
P. rettoeri n=17 cefotiam 0.05~50 0.78 25
- refigen 0= ceftazidime 0.025~3.13 0.2 1.56
cefotaxime =<0.006 ~1.56 0.05 0.39
cefpirome 0.05~25 0.05 0.39
E. aer _31 cefotiam 0.2~>100 1.56 >100
- aerogenes n= ceftazidime 0.1~ >100 0.39 50
cefotaxime 0.1~ >100 0.2 12.5
cefpirome 0.025~0.78 0.05 0.1
E. cloacae n=30 cefotiam 0.2~100 0.78 6.25
’ - ceftazidime 0.1~-3.13 0.2 0.39
cefotaxime 0.05~6.25 0.2 0.39
cefpirome 0.1~6.25 0.39 3.13
S. marcescens n=40 cefotiam 6.25~ >100 100 >100
’ B ceftazidime 0.1~1.56 0.39 0.78
cefotaxime 0.2~3.13 0.78 1.56
cefpirome 0.39~100 3.13 25
. cefotiam 0.39~ >100 50 >100
A. = e
calcoaceticus n=40 ceftazidime 0.78~ >100 6.25 25
cefotaxime 0.78~ >100 12.5 25
cefpirome 0.012~0.39 0.05 0.05
3 - cefotiam 0.39~6.25 0.39 0.78
H. influenzae n=39 ceftazidime 0.05~6.25 0.1 0.1
cefotaxime <0.006 ~ 1.56 0.012 0.025
cefpirome 0.78 ~50 3.13 6.25
ceftazidime 0.39~25 1.56 3.13
P. aeruginosa n=40 cefoperazone 1.56 ~ 100 6.25 25
cefsulodin 0.39~ >100 3.13 12.5
gentamicin 0.2~>100 0.78 50
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THET L7 REFigl ~ 4R L7z, &4 DRHIZEW
T, WTFNROER & MICIERIE (5T A S ML e U7
REEHPHON, BOKR Sy - 2R L1

5. FEREAALOBIE S & UPBPsiIxtd 2 BN

S. aureus 209-P JC, E. coli K-1238 & U'P. aeruginosa
E-212CPREMER 3 & 7-RE DL AH A ISR % Fig 517K
L7

S. aureus TIIMICIREELL EDIERC, 1~ cl§Mfk 3 T
IZE L DBEREIBEINT, E coliTIR0.012 pg/ml
(1/2MICHEHEE 2 5 Iz RAE L, 0.39 pg/mI{EH
B CidaBEM % £ TLZ% { Dspheroplast Al i R (4 {4
DEREE S NIz, P aeruginosa TH30.39 pg/ml( 1/4MIC) 1K
AT—HoMiiREOhRIEAR 6, KIZI/RLT
WA, 400 pg/ml O R R AE(E B R 13 R T
spheroplastZ 2R LG L TV {EAEREE S L7z,

E. coli K-1238 X U'P. acruginosa E-2 D PBPsiZ ¥ 5
CPRO B %Fig6, 72/ L 7, E. colitldt L TCPR
I3PBP3II I bRV BLAIER /R L, DV TIBsiZiiv Bl
&R L7co PBPIAIZH 5 BN I265 < IDsoid 2.0
wg/mL ETH 572 F72P. aeruginosalZ it L TCPRIZ
PBP3>1A>1BONRAIZ BT 74 B R L7,

6. 7 AEBRIELAEIIN T D IEGHHR

Table 8, 91IS. aureus SMITH, E. coli KC-14, K.

pneumoniae KC-1, S. marcescens T-55, M. morganii 101,

P. aeruginosa 15486/ GBFNCPREB X N HEE D EHT
RERL7

S. aureus SMITHER B OCPROD EH I EIZCTM & 7]
T, FDEDs0i30.18mg/kgTH Y, CAZRCTXIZHA~
FEEIENTZETH 5720 E. coli KC-14, K. prneumo-
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wae KC-1, S, marcescens T-55, M. morgani 10140204
DCPROTGHRMUL, Wb I Y i bt TEH D
CAZ, CTXIZILRA s & 24 DL 2zt Y %
AL, CTMIZILNIE B0l iLT v,

P. aeruginosa 1548GHL CIECPROMICHIIEICAZ, CFS
ENEN LT o 7295, (it Bid3~6i% > T /2,
o = ®
CPRIZCTX & o) 4L 767 {2 2-aminothiazolyl methoxyimi
nod & AT D0 bW boxime D+ 7« LHUVEWYITH
A, CTXERL D 77 LYEDS. aureusX> 7 T LIEEYE
DP. acngmosat 23 LT S CPRIZELUF Ul ) & s L7z,
ZALIXCPRD 3T DS I cyclopentenopyridine A%l A &
N EIEBbDE/-—bN A, - M, 77 LltE
KT HL-77 9 2L WEDHE L 1) B -lac
tamase M $ HEEN, 2)PBPsiZi§ A BHIMIZL D
WEETIHAIENHMONTEY, CPRBLUCTXIZE
HIZS aureus DA T B B -lactamaselZ X ELETHHD
T, PBPsIZAt$ 2 BAIMO EAMICIIKB S R/ b D
EHEBE SN D, F7-CPROIIHA SN PISHATS. au-
reusDPBPsI 335 BHIMIZ O KEACEREYBLIILT
WhbDEEbhL, — i, YT LABREEIIHTES-
7785 LHAEMBOMENIEHHED2ODENE 3612
SRDEADOREHSIMENICKECEE B LIET,
CPRIZP. aeruginosalat L CH R LB N % R$ 2 &
L0, RIENIIEA SN MEAEBTE OB Y

BLIILTWADNH Lk,

A -lactamase* L EICEA L TWAH I EAHLATY
AE. aerogenesi 23t L THCPRIZBAF LIS %7k L7255,
Z NLIZCPRAT 3 -lactamasell WE TH HIIMN ) Tk <L,

Table 5. Effect of medium pH on antibacterial activity of cefpirome and other cephalosporins

(Inoculum size : 10° cells/ml)

. MIC (ug/ml)
Organism Medium pH - - — -
cefpirome cefotiam ceftazidime cefotaxime
5.5 0.39 0.2 3.13 0.78
S. aureus 209-P JC 7.0 0.39 0.39 6.25 3.13
' 8.5 0.39 0.78 6.25 3.13
5.5 0.05 0.39 0.39 0.05
E. coli NIH] JC-2 7.0 0.024 0.1 0.2 0.05
8.5 0.05 0.2 0.2 0.1
5.5 0.05 0.39 0.1 0.05
K. pneumoniae KC-1 7.0 0.024 0.1 0.05 0.012
8.5 0.024 0.1 0.05 0.012
5.5 6.25 >100 3.13 50
P. aeruginosa No. 12 7.0 3.13 >100 1.56 25
8.5 3.13 >100 1.56 12.5
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Table 6. Influence of horse serum on antibacterial activity of cefpirome and other cephalosporins
(Inoculum size : 10° cells/ml)

. Serum conc. MIC (ug/ml)
Organism ™ .
(%) cefpirome cefotiam ceftazidime cefotaxime
0 0.39 0.39 12.5 1.56
10 0.39 0.39 12.5 1.56
. aureus 209-P JC 25 0.39 0.39 12.5 1.56
50 0.2 0.39 6.25 1.56
0 0.024 0.2 0.2 0.05
- 10 0.024 0.2 0.2 0.05
E. coli NIHJ JC-2 25 0.024 0.39 0.2 0.05
50 0.024 0.39 0.39 0.05
0 0.024 0.2 0.1 0.024
: 10 0.024 0.2 0.1 0.024
K. pnewmoniae KC-1 25 0.024 0.2 0.05 0.024
50 0.012 0.1 0.05 0.012
0 3.13 >100 1.56 25
< 10 313 >100 1.56 25
P. aeruginosa No. 12 25 1.56 >100 0.78 12.5
50 1.56 >100 0.78 12.5

Table 7. Influence of inoculum size on antibacterial activity of cefpirome and other cephalosporins

0 . Inoculum size MIC (ug/ml)
rgamsm R R
(cels/ml) cefpirome cefotiam ceftazidime cefotaxime

1.0 x 108 0.78 0.78 12.5 3.13
1.0 x 107 0.78 0.78 12.5 3.13

S. aureus 209-P JC 1.0 x 10° 0.39 0.39 6.25 3.13
1.0 x 10° 0.39 0.39 6.25 3.13
1.0 x 10* 0.2 0.39 6.25 1.56
7.9 x 108 0.024 0.2 0.39 0.1
7.9 x 107 0.024 0.1 0.2 0.05

E. coli NIHJ JC-2 7.9 x 10° 0.024 0.05 0.1 0.05
7.9 x 10° 0.012 0.05 0.1 0.024
7.9 x 10* 0.012 0.05 0.1 0.024
8.1 x 108 0.024 0.2 0.1 0.05
8.1 x 107 0.024 0.1 0.05 0.024

K. pneumoniae KC-1 8.1 x 10° 0.024 0.1 0.05 0.024
8.1 x 10° 0.024 0.1 0.05 0.012
8.1 x 10* 0.012 0.1 0.024 0.012
9.5 x 108 6.25 >100 6.25 >100
9.5 x 107 3.13 >100 1.56 50

P. aeruginosa No. 12 9.5 x 10° 3.13 >100 1.56 25
9.5 x 10° 3.13 >100 1.56 12.5
9.5 x 10* 3.13 >100 0.78 12.5
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Fig. 1. Effect of cefpirome and other cephalosporins on viability of Staphylococcus aureus 209-P JC.
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74 74
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.. N
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Incubation time (h) Incubation time (h) Incubation time (h) Incubation time (h)

Fig. 2. Effect of cefpirome and other cephalosporins on viability of Escherichia coli K-12.
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Fig. 3. Effect of cefpirome and other cephalosporins on viability of Klebstella pneumoniae KC-1.
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Effect of cefpirome and other cephalosporins on viability of Pseudomonas aeruginosa E-2.
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Cefpirome DL 1]

S. aureus 209-P JC E. coli K-12
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Fig. 5.

g
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Phase-contrast micrographs of Staphylococcus aureus 209-P JC, Escherichia coli K-12 and
Pseudomonas aeruginosa E-2 exposed to cefpirome for 4 h.
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Protein
1A . B St 1D Protein
1Bs = EEEss=s T A — )
2 _— —— —— - 1B : —————— — —
3 — -
4 — §0\ | ot 4
56— - G - W . - 4 2 b i e e
B e W o e - ————— . —————
0.03 0.13 0.5 2.0 04 016 063 25 10
Drug conc. (ug/mi) 0 0.06 0.25 1.0 Drug conc. (ug/ml) 0 0 008 031 125 5
MIC Iso (ug/ml) MIC Igy (ug/ml)
Di
M8 wgmd 1A 1B 2 3 4 506 Drug  gmh 7a 1B 2 3 4 4 5
Cefpirome 0.025 >2.00.8 >2.0 <0.03 >2.0 >2.0 Cefpirome 1.56 0.08 2.0 >10 0.05 0.2 >10 >10
Fig. 6. Competition of cefpirome with [1C] Fig. 7. Competition of cefpirome with [C]
benzylpenicillin for the binding to PBPs of benzylpenicillin for the binding to PBPs of
Escherichia coli K-12. Pseudomonas aeruginosa E-2.
Table 8. Protective effect of cefpirome against experimental infection in mice
. Challenge Cefpirome Cefotiam Ceftazidime Cefotaxime
Organism (cells/ )
cells/mouse) | MIC EDs, MIC EDs, MIC EDg, MIC ED,,
1.7 x 10% [0.39 0.18 0.39 0.21 6.25 4.3 1.56 1.4
S G SMITH ( 28LDyy) (0.11~0.30)* (0.14~0.31) (2.8~6.5) (1.0~2.0)
E. coli KC-14 8.3 x 10° [0.025 0.15 0.1 1.5 0.1 0.46 0.05 0.23
’ (160LDsy) 0.10~0.23) 0.88~2.4) (0.30~0.72) (0.14~0.37)
K. preumoniae KC-1 5.8 x 10° |0.012 0.12 0.1 5.6 0.05 0.32 0.012 0.78
’ ( 11LDsp) 0.08~0.19) (3.8~84) (0.21~0.48) 0.52~1.2)
S. marcescens T-55 2.5 x 10° |0.05 0.11 1.56 80 0.2 0.20 0.2 1.3
’ ( 74LDs) (0.08~0.15) ( 53~112) (0.13~0.32) (0.58~2.8)
M. moreanii 101 3.8 x 10® |0.012 6.0 0.2 160 0.05 29.0 0.025 23.5
’ % ( 17LDsg) (43~84) (103~248) (19.5~43.1) (15.9~34.7)

Challenge: i.p. infection of 0.5 ml/3% mucin
Administration: 2 h after infection s.c.

MIC: Agar dilution method (Inoculum size : 10° cells/ml)
ED,,: Calculated by Litchfield-Wilcoxon method (mg/kg)
( )*: 95% confident limit

Table 9. Protective effect of cefpirome on experimental infection with Pseudomonas aeruginosa 15486 in mice

I MIC

Antibiotic Challenge (cells/mouse) 108 106 EDs, (mg/kg)

) 197
Cefpirome 3.13 1.56 (103~375)

Ceftazidime 3.13 '1.56 54
5.0 x 10* (37.5~71.7)

(31LDyy) 430
Cefoperazone 6.25 6.25 (240~768)

) 34

) 3.13

Cefsulodin 3.13 (22.6~51.5)
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF CEIFFIROML

Takesin Nisinvo, Kivorava Novomura, Masaro Orsuki, Sumiko Sinmizu and ATSUKO SHIRAISHI
Department of Microbiology, Kyoto Pharmaceutical University,

5-Nakauchi-cho, Misasagi, Yamashina-ku, Kyoto 607, Japan

We compared the in vitro and in vivo antibaclerial activity of cefpirome (CPR), a new parenteral cephem antibiotic, with
those of cefotiam (CTM), ceftazidime (CAZ) and cefotaxime (CTX) and obtained the following results.

CPR had a broad antimicrobial spectrum against Gram-positive and -negative bacteria, and its antibacterial activity was
almost equal to that of CTM agianst Staphylococcies aurens and Staphylococeus eprdermudis of Gram-posiuve bacteria and sinilar
to that of CTX against Streptococcus spp..

On the other hand, its activity against Gram-negative bacteria, like that of CTX, was very potent Against Psexdomonas
aeruginosa it was slightly inferior to that of CAZ and superior to that of cefoperazone (CPZ7)

In the sensitivity distribution of clinically isolated strains, the MICso values (yg/ml) of CI’'R were 0.39 for S aureus. 0.006
for Streptococcus pyogenes, 0.05 for Escherichia coli, 0.05 for Klebsiella pneumoniac, 0.1 for Proteus vulgans, 0.1 for Morganella
morganu, 0.05 for Enterobacter acrogenes, 0.39 for Serratia marcescens, 3.13 for Acinetobacter calcoaceticus, 0.05 for Haemophs
lus influenzae and 3.13 for P. aeruginosa.

CPR showed bactericidal action against S. aureus, E. coli, K. pneumoniae and P. aeruginosa at concentrations close to the MIC

In a morphological examination by phase-contrast microscope, CPR produced swelling and lysis of S. aureus cells and also
induced the formation of filamentous cells, spheroplast-like structures and lysis of E. coli and P. aeruginosa.

CPR showed high affinity against penicillin-binding proteins (PBPs) 3 of E. coli and P. aeruginosa and decreased in the order
1Bs, 1A.

These observations were consistent with the morphological alterations of £. coli and P. aeruginosa exposed to CPR.

The therapeutic efficacy of CPR against experimental intraperitoneal infections in mice was comparable to that of CTM
against S. aureus and superior to those of CTM, CTX and CAZ against E. coli, k' pneumoniae, S. marcescens and M. morgant of
Gram-negative bacteria. In P. aeruginosa infection in mice, CPR demonstrated therapeutic efficacy inferior to that of CAZ but

superior to that of CPZ.



