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Cefoperazone (CPZ, T-1551) %, PIPC & i3iZ[F—® 2, 3-dioxopiperazine %% 9 % moiety
% 7-ACA O 7 I A L T B-lactamase #EHidE L 75 ~BHIRH, FCRBE~DNEIDHE
BAEb, »O3ACHA I NI methyltetrazolyl ik h AEERRHTERE AL 128 CEP
TH5. FEIDOPFRIBEIIES®E & AERICHCET 5 EBH - BRNFAR 2T/ 212,

R BRI D B RE 2 B R MR DA K] MIC RUTERRSE (10°/ml Hi) Tid, FHABRE 0.025~
1.56 #g/ml, 4> 71> ¥ (ABPC RESZH#) 0.003~0.1pg/ml, [F (B-lactamase FEEELE
ABPC fitth) 0.2 pg/ml, R8BS 0.78~100 #g/ml, FHRIEHE 0.2~6.25 pg/ml 5% L, B-
lactam %l & U CTAID CTRERES 4 KERETNTRHBE 5B Uiz, B-lactamase EEAE Haemophi-
lus DEEEE L MIC & DBIfRX b LY B-lactamase KWEETH S EEZEA L NI,

Proteus mirabilis ATCC 21100 #HREHE & 9 % AFMEREELEILL, RIEESDL S RHER
FROENCT & HFERE U T2, A 100 mg/kg, 20 mg/kg HHE#K S v MESRRBEER, MRS b
MmE>B>H>HOMEE 72, CEP di§RM7z/82 — 2 Th b PIPC KEPIU Tz, BEREIICIS
AMAERI 2 B & B &, BREBTRIZ 0.196~1.36% T, RFEBTERIZ12.4% L&
ExRUT,

vy AERA (FRIEE B-54) OERREL H, AFOENI in vivo ZIRBBD 5N i,

RS RYUESSH), REBYYE 4 A2 RS L, BNIREDRELED, BHRRIPWET
81.8%, HET100% LHRTH -1z, 37 Hld 2 flic —BHEEREEREEZAD 15

CPZ i3, Hic FFILSmYLAEICd 5 all-round 5% CEP & LT, BEEVSEV-EBRINT,

=)

EREAENEHT 5, £CT, L0 PIPC LiRiER—

KRR — R E A BRI h o052 RET
B, FRADEOBREOBMS, BEOLEHETEE
REENDPOSBOBREERRBE~ORED LT b,

MMEFREAZEE~RT LN 20, YROZ L
BORROWHTH S, EEOHMEBREY B-lactam )
DR CERSEC ORBAOABTH Y, ZOBERRE
7B ZE T3k piperacillin (PIPC)D ¥, narrow spec-
trum $#EIRE#E cephalosporin #| (CEP) cefsulodin
CFS)» % 3E, MR EH B-lactam FlodhTtRdb

@ moiety, D(—)-a-(4-ethyl-2, 3-dioxo-1-piperazine-
carboxamido) -~a- (4-hydroxyphenyl) acid %
CEP #, +4bb 7T-ACA O 7hIKEAL, HERHE
# CEP #l% £[X L THEI % X h 7= ® A% cefoperazone
(CPZ, T-1551) TH» %®, %7, T-ACA o 3 firicix 1-
methyl-1 H-tetrazolyl MM A xh, £HENRMEE
HEARLR T35, KA, AROERTCHEI L
CFS 04 LR KELRRY, BRECHL THE N
BIOLSZ, v 7=y FHE, BRRES XML

acetic
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BE, T2bbPREERGRE 4 REBRETSTENLT
BRI IERATRERRENZET 5,

AE b, REBERE AT 5 all-round 7% CEP
LT BRI hs CPZ 2HMT 5L, BK
BREFCSIIFAOFTRAEORTRX EXEMN L L
T, RRBRFREBCHT 5 EFEM, B-lactamase EhA~
ET4NAQOEBRBC X5 ABEHOLH, BRECH
7 5 aminoglycoside #| (AG) LOHHPIR, =<V RE
BRIFREG LTS invivo B, 5 v FRBARE, X
5CREERAIC ST B BRFIRE (BTR) - BAEXSH
BMBEREOEBIRFT2TES> L L b, FELT
PRBBRECSTIENE L REEORFT X VEA O
RRHE AR DRFMEL, B2 FMEREBLh D
THET 5,

1.5 *®

1. mEh

(1) PRBREECHT ZHEN

P 0% SR REYUAE D % S B IS FIC T 107/ml LB A
I N TR D IRE /2R Y MEER T, Streptococcus pneu-
moniae (S. prneumoniae » BEEC) 54 ¥k, Haemophilus
inﬁuenzae (H. influenzae »BREC) 78 ¥k, Pseudomonas
aeruginosa (P, aeruginosa & WREE) 37#k, Klebsiella
pneumoniae (K, pneumonice L W&ET) 27 ¥k, Escherichia
coli (E. coli &B&EE) 11 HhxBWT, B KLBREES
ERECB L EREMRARECL b, R/NFEEHEIER
BEMICO%RIEUT., HEERKI, H. influenzae TiX5
%BEMLm¥IM BHI broth (Fiwoes £ #), S.
preumonize T 5 % RPARMEMIK I HI broth, ZD
fbOBEEE Ti2 HI broth # F\T, 37C, 18RfEjREEH
DEWHHA U T, PR RRYME Tl B B3 108cfu/
ml 1H4E#EEL b b 10°%cfu/ml 1A&FHEBEROD
MIC {HZ B SRR & DBV DTY, BDIBDORE—
@ broth T 10fcfu/m] KERLU CEEEK & LU 1,
(UTF, 12& A1 105cfu/ml 1 B&E#EY 108/ml #
BOX 5 HBRET 5, ) BFREKOEBCIR4 1y
705 — D 8% v, MIC IEREAaE it H
influenzae W13 5 % Big{tiykin BHI agar (FiLpes &
i), S, pneumoniae (i3 5 %M HI agar,
ZDOBEE X HI agar #HREUT.

(2) #Ehk B-lactamase EEA ampicillin (ABPC)

N7 4 VADEEHEIC X 5 MIC OXEB)

HEREDOLITHEBE® 05 b5 ¥ (H. influenzae AS
741001, LH 9348, 6086-P, LH 2803 ; H. parainfluenzae
LH 29035) i22\C, AHl3s & Osdf@g#I & LT ABPC
& cefazolin (CEZ) @ MIC %, EFH®D 10 &R

RIEREREC L b, REERRCLCRELE, &8
BRIz, 5 %RE(Lin BHI broth 2T 37C, 188
iE®rES, @ broth TERUIEMULI, D42
TN PEE RS MIC UIERCH U 1, SRk
L UT, BEERIEYE B-lactamase FEEEL: ABPC fift:
H. influenzae 2% (H 51-122, H 52-129) 3k ORI
BREY: ABPC R2¥: H. influenzee 2 (H 51-1,
H51-35) RV, E—FBETL-12,

(3) WREBREMS S AREEEOEBEREREC L 2

MIC OZ#)

ERERIERC T 107/ml L LRSI N IRFERD
By S ABHEEED > b, P. ceruginosa 37 ¥, K.
pneumoniae 27 #:, E. coli 11 ¥k, Enterobacter species
11 #RIZDWT, 10%/ml R & 10%/ml B & MIC
EERELUIZ, BRI (1) KBU T,

(4) P. aeruginosa X33 % AG, netilmicin® & Dt

AR

ZA#| & netilmicin & HPFHUIEE X TR -1z P.
aeruginosa R BRBYUERE (case No. 15; EKRNE
FARORFCHVIEERD No. & —FHI¥IL, BTD
EBPIRCAVCICEATLRAKETH S.) X SEER
hitz P. aeruginosa 17 BRI DO\THAID in vitro Bf
FARHELRELUI. WH O AEFREF X checkerboard
titration I X b VEB UHEEER, HERE, XAEF
i (1) @B, DD, HI broth 10¢/ml #i,
HI agar # VWERERBERECTE =1

2. $EA - BEARE

(1) HE®E

CPZ DOMETIEY, Proteus mirabilis ATCC 21100
#5EE & U, Antibiotic medium No, 4 (Difco) %
R ¢ 5 agar well B2 12id cup BRIz,
BRARRIOERS X CREOAERICIE 1/15M PBS
(pH 7.2) T2k F—ve PR EVTz, MR
(T 1/2) i3, one compartment model & UTE/I=%
#E1z & % exponential curve fit # VW CHEH U,

2) 5v MEEBRHEE

Wistar &5 v M, HKEH 100 g OABEIIC A 100
mg/kg Fizid 20 mg/kg HEHER, BEMC1HE (3
D RBMERL, 0K, B, F, Byl 0¥
12 4C CREIQBNBEY ML THRELL, BRE
SERO2EED 1/15M PBS (pH 7.2) #MAT
universal homogenizer (H ZJg#Y) W CHH & LBK
LUt

(8) EEIRBIISV ZErlEE, mREXAwY (R

Fige) rhiles
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Fig. 1 MICs of CPZ and other B-lactams against respiratory pathogenic S. prneumoniae
(Inoculum size : 106cfu/ml)
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Drog MIC* i
CprZ (54) ** 2 17 18 7 4 3 3
CEZ (45) 1 1 9 29 5
CEX (54) 10 27 13 3 1
CXM (54) 4 20 24 5 1
CFX (61) 1 1 3 6 23 24 1 2
CMZ (62) | 1 1 4 9 39 8
ABPC (62) 16 40 6
PIPC (62) 1 16 39 4 2
TIPC (60) 1 1 17 18 22 1
* 0 ug/ml ** : No.of strains
H. influenzae, S. pneumoniae, P. aeruginosa 1 % % IF BXR 3B, [EXHLRIE 45, MEE 3 &, 5+ 33 4,

WERBGLEED 6 TEBIC 35\ C, BT I RFEHEE
WERITSV, M — 2 EE LB U 12, 15512 20%
N-acetyl cysteine ¥§##% 1/5 /1A T homogenize L
Bk & Utz, BEKIZ, 20% N-acetyl cysteine # 2 £
BEMA TR L U,
3. K. pneumoniae B-54 "EBm<y AHKIEEHE
BX 5L S 5 in vivo £
(1) EBMHRIEBIE
B®” oced, ddY ~v =, #, AFE 10~15¢g,
1 [ 100~150 IC 4 I BREGEBIC Ah, K. pneumoniae
B-54 (LDso=9.7x10 cfu/~ » A i) 500 LDso & Tk A&
VAR R
(2) MrrIEE & B aE
(8) MEPAEEBDERELE
@), BT R fE - 12,
4 BREREYERMENRST
(1) NREH
FFREORF & UTER 2, PRSMIE TR
1560, aftgEs1f, BEKEXAT R, BEER

RESBIUE 4Bl EbR THITH 5,

2) BEE, ®E5E®

IFREBBIEC T 2 KR ORER, WE5HER, fiE
NEFFEABITRELZRU T, H influenzae & S.
prneumoniae HSEABE DL SITIIEK0.5g(Fid1g),
18 2\, SHEBERS%, i P. ceruginosa DFE
iz F 3g (123 2g), 1H 20, AEHERSY
JBRIE Utz, RESBRYUMECIRAR 1g, 1820, &A%
BOERES UL, ARAOAEBER1IBREX 5% 7 K
¥, BIRE@IKF/s E D 200ml, 250 ml, ¥ 72id 500 ml
YR, 1313 2BELIT TR 512,

(3) BEEPRZIRYIEHEYE

PDFRHEIR, EF (excellent), HZ) (good), %
%) (fair), &%) (poor) D 4 BYREIC TITin\>, M3
BE® RMU AR X 12,

(4) BIEADRE

FRIKIERDOFMBRE YT/ ) L L b, MBEEOR
=, FHERE, BHERE, RERERZEYERL, 8
YEROFERRI LI,
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Fig, 2 MICs of CPZ and other CEPs against respiratory pathogenic H. influenzae
(Inoculum size : 106 cfu/ml)
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MIC* T T T T R T ~ T T T T T T T . T 1 1
Drug 0.003 0.006 0.013 0.025 0.05 0.1 2 39 078 156 313 6.5 125 25 50
CcpPz (78)** 1 10 40 19 6 2
CEZ (83) 4 3 31 42 3
CET (81) 2 20 22 29 4
CXM (55) 1 10 40 4
CTM (55) 2 12 41
CMZ  (54) 32 20 11
* L opg/ml ** . No.of strains

Fig. 3 MICs of CPZ and other CEPs against respiratory pathogenic P. aeruginosa
(Inoculum size : 10%cfu/ml)
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Fig. 4 MICs of CPZ and other CEPs against respiratory pathogenic K. pneumoniae

(Inoculum size : 10¢cfu/ml)
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Drug MICTT ol 0% 0 o078 L% 313 625 125 5
CPZ (27)* 3*** 12 7 3 1 1
CEZ (22) 1 9 10 1 1
CXM (19) 2 14 3
CTM (19) 11 8
CMZ (19) 5 12 2

* . ug/ml ** : No.of strains *** ! 0.2
Fig. 5 MICs of CPZ and other CEPs against o. B &5
respiratory pathogenic E. coli 1. $Eh

(Inoculum size : 10 cfu/ml)
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N S T t T T ™ T T T

Drag~tC™1 0.2 0,39 0.78 1.5 3.13 6.25 12.5 25 50 100 >100
CPZ (11)**|g**1 1 1 2 1 1
CEZ ( 5) 31 1
CXM ( 7) 1 2 2 1 1
CTM ( 7) 6*** 1
CMZ (7) |1*+» 3 2 1

*: ug/ml **:No. of strains ***. =0.2

(1) RIEEBRE P REBREECET 5 MIC ORIE
Rt

@ S. pneumonice (Fig. 1)

A&z, PCs @ PIPC & ABPC ¥k 0 (syn) me-
thoxyimino CEP @ CXM i34 % 4 DD, CEZ ¢ [
BE /x50 CMZ, TIPC, CFX, CEX X h MIC v—
J{ET4~32EENT 1, UL, £FIH0.025¢8/
ml~1.56 pg/ml & & HIELV MIC SfakRLizz &
2, FENCHEBAMERSZYE D XERBIEC S L THA &
A OJREMENSD b, BERICER LTIV,

® H. influenzae (Fig. 2)

A#F|D MIC i3, 0.003 p#g/ml~0.1 #g/ml HHEL,
H# U1 CEPs ik b Bh, ZOAHEDO Y —2130.013
rg/ml &dhh CTM (0.78 pg/ml), CXM (0.78 ug/
ml), CET (38.13 p¢g/ml), CMZ (3.13 pg/ml), CEZ
(25 pg/ml) EHEILUT64 5L EDBRVRE %2R UL
12. A#l& PIPC & ORBZHHBEORETIZ, 278 %
ZRWTEFH PIPC LEAFZWVWLURZNE hBENA T
120
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Fig. 6 Correlation between inoculum size and MIC value of CPZ, CEZ, and ABPC against
B-lactamase-producing ABPC-resistant Haemophili, H. influenzae AS 741001 (—@—),
LH 9348 (—M—), 6086-P (—@—), LH 2803 (—V—), and H. parainfluenzae LH 29035
(—A—), B-lactamase-non-producing ABPC-resistant H. influenzae H 51-122 (- -O--)
and H52-129 (--A--), and ABPC-sensitive H. influenzae H51-1 (---x ---) and H 51-35
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Inoculum size (cfu/ml)

® P. aeruginosa (Fig. 3)

A&l MIC i3 0.78 #g/ml~>100 p#g/ml i 1 &k
376 USERD CEPs iH. U X b TENT in vitro 1,
BEADED b i, £Fid narrow spectrum HRHEEE
¥ CEP THh 5 CFS X hix MIC D v — 2 {HTL
BMUT8#EH > T, PIPC L oEZHFEEIX, KA
X b PIPC @I BRERLIS

@ K. pneumoniae (Fig. 4)

AKID MIC 37513 1 ¥ Tid b 3 DR L =0.2p8/
ml~6.25 pg/ml b h ZD¥— 212 0.39 pg/ml T,
CEZ L CXM & b5 ic@N T\ 12, CEZ LI
MIC SO — 2 ETEREI M 4 58N, SHKELEE
Th 4 5B >T T

® E. coli (Fig. 5)

11 Bk 1 k05 50 pg/ml OFAIWEETH b, fuid
<0.2 pg/ml~6. 25 pg/ml B A U1

(2) ZEEMHK B-lactamase EA ABPC fR#ENE 7 4

AADEREEEC X 5 MIC {HDZE— B-lacta-

% . 1 means>

mase 3EEEH ABPC [tk H. influenzae & ABPC &
24 H. influenzae % BEKE L LT—(Fig. 6)
BEEEE D 105cfu/ml~108cfu/m]l OEEFEN TRER
Hi3k r-plasmid (2 =35 & 3 K) & p-lactamase E
H ABPC fiftEi~®7 1 VA KT % AF O MIC &
ABPC /@524 H. influenzae DZNER UEERRU,
ABPC T B-lactamase i X 3 EHZIIIL
WZ LSRR AN, LU, 10°cfu/ml LD
BERcs 3 MIC bagc L8 2, COFRER
FTCRBE LT “Beta” BHE® O Thb, K B-lac-
tamase IC X 2B IZEALbNITV, Fi2, LHER
B ESRRE R f-lactamase FEEEHE ABPC Wit A
influenzae Ti, HHEERC L 3 MIC OXEEH, A
& ABPC * CRROBERYRU I, FHEO MICH,
AEMAT: H51-122 33X 0 H52-129 335 MIC
BT HE LMD B-lactam FOREH® i
N, ADHTENC EDBELHTH B, UbLEHH,
ABPC BSHECNT 5 MIC OBEE TRIZMETUL
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Table 1 Effect of inoculum size on MICs of CPZ against respiratory pathogenic gram-negative bacilli

No. of Inoculum MIC (pg/ml)
Organism strains size
(cfu/ml) 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100
P inosa 37 108 1 3 5 9 8 5 4 2
- gergt 108 12 1 1 2 30
. 108 3 12 7 3 1 1
K, pneumoniae 27 10° o7
108 4 1 1 1 2 1 1
. coli 11
E. coli 108 1 4 6
Enterobacter species 11 1o° 5 4 1 !
" P 106 1 3 7
Fig. 7 Synergy between CPZ and netilmicin on P. aeruginosa No. 773
(Case No. 15 L. 1. 62y.0. M. Pneumonia, Chronic bronchiolitis)
CPZ (ug/ml)
400( 200|100 | 50 | 25 {12.5/6.25(3.13[1.56/0.78/0.39/0.20{0.10/0.05] 0.055| O
313 — | —|— |- |~=|=| =] =|=}-|~-|=|—=|—-|~-|—-
156 — | = | == |=|~=|=|=|—-|-|-|—-|—-|—-1—|—
omsf = == =|=|=|=|=|~=|=|—-|=|=t=1—-|~-
\i 03 — | = | = |~ |=|={=|~=|=|—-|~-|=-|=-|=-|-|~-
3
—Jooo| — || =|=|=|=|=|=|=|=|=1=|=|=|-|+
£
E 010 — | = |—=|—=|—|=|—|—=|+|+|+|+|F+|+|+]+
Sloos| — | = | === ={+|+[+|+]|+]|+|+|+]|+]+
2 i
0| — | === = +|+|+|+|[+]|+]|+]|+|+]|+]|+
o — | — | === +|+[+ |+ |+ +|+]|+]+]+
0| ===+ |+|+|+|+]|+|+|+|+][+}|+[+]|+
WZ &id, 8% 5 ¢ chromosome H¥EEZEAbLNB T Fig. 8 Synergy between CPZ and netilmicin on
DOREEORESIEYE L 2 L CRED 2 EETHES 17 strains of P. aeruginosa (Case No. 15)
Ths, CPZz
(6 FRERFEHEOBRT S > LREEECHT 5 T T 1% 1% T T=
10%/ml #ERERE & 108/ml B & O MIC HER MIC | MIC | MIC | MIC | MIC | MIC
& (Table 1) _*E
K. pneumonige i3\ ~C 108/ml #25ER; MIC 25 0.2 =5
#g/ml~6.25 pg/ml 7 L1245, 108/ml HETIRE 1=
BR0s>100 pg/ml &gy, BESHBHERC X 5 EH 3 <5 ° :: o leco0e
%@BD1z, P, aeruginosa, E. coli, Enterobacter species S
Th, ABSOEIE 109/m] EERE CHSHEEE ZL = ¢ 00 0

bhs MIC #FT5 0D, 108/ml #HEEET MIC ®: 1 strain
>100 #g/ml &7z -1z,
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Fig. 9 Bioassay system and standard curve of thin layer

cup method in measuring CPZ concentrations

(mm)
401 Thin layer cup method
Organism: Proteus mirabilis ATCC 21100
Medium: Antibiotic medium No.4
g (Difco)
S 30 Solvent for standard 5.87logX+28.7
= solution:1/15M PBS 0.998
= (pH7.2)
- 0.2ml per cup
k3
@ 904
s 20 Y=9.30logX+30.1
N r=0.997
[ MMC :0.01 zg/ml
10 T T L T T T T T T T T
0.010.02 0.050.1 0.2 0.5 1 2 5 10 20 50100
Concentration (ug/ml)
Fig. 10 Bioassay system and standard curve of agar well
method in measuring CPZ concentrations
Agar well method
Diameter of well:3mm
Specimens:10#] per well
(mm); Organism: Proteus mirabilis ATCC 21100,
304 Medium:Antibiotic medium No.4
(Difco)
o
2
3 254
2
=2 Disolved in pooled human plasma
3 Y=5.00logX+17.2
v 90 r=0.999
3 Disolved in1/15M PBSpH7.2
Y=4.54logX+19.1
r=0.999
MMC : 0.5 zg/ml
15 T

T ] T T T
0.5 1 2 5 10 20

50 100 200 500

Concentration (ug/ml)

(4) FEEEMABREL b DBEINT P ceruginosa
sty 2 &Kl & netilmicin & OBEAZR (Fig. 7,
Fig. 8)

Case No. 15 & h AF#E 5B X R ERICDIZH 53
Xtz P. geruginosa 17 ¥kD 5 LRAKMI2 P. aeru-
ginosa No, 773 DEM% Fig. 7 CRUTZ, BL»IHE
F/EM (synergy) HB» bN 1z, #D 16 BT b BED
#Ei3h 5 VABCED bN1zDT, BORBDODEKICD
WTR/NDEHIEE THEHNROREYD bh 5 WHEAIDE
&P ERD 1EKC LR MIC OERTFey b L
1:®hs Fig. 8 Th b, MEHIDE 1/4 MIC UTFo#
B 17 ¥keh 15 BRORESIE L 3 N1z,

2. KiRA - BERNRERIERR

(1) CPZ MEERIsEd: (bioassay H) DIRFIRE

Y L OHAOEE L TED O & DT 5 FREBY
SV B EHIOFERFTS 5 LT, BRFBELLT
EFRRBEONEIR A b THRETH 5. U»2E,
CEPs (3317 2 W KRB A 12 7 4 3% pg/ml Ta i+
ReeWED 1/10 LTOERE T, HORIKOBEC
1372 DB RIZ 0.1ml BERME CLDRVe T2
PIEBETCL» b DB TRIETRL ARBERE
FesLd 51w, BREBED screening LEEEORN AT
Kot % DIER, BEE & U T Proteus mirabilis ATCC
21100 % F\~, 0.01 pg/ml %5/ N2 TTAEME (MMO)



VOL. 28 S—6

CHEMOTHERAPY

553

Fig. 11 CPZ concentrations in serum and

tissues of rat (n=3) after intramu-
scular injection of 100 mg/kg

Fig. 12 CPZ concentrations in serum and
tissues of rat (n=3) after intramu-
scular injection of 20 mg/kg

g/ml.g)
u Thin layer cup method
200-1 Thin layer cup method (ug/ml.g) Organism: Proteus mirabilis
1004 Organism: Proteus mirabilis 100 ATCC 21100
E ATCC 21100 b Medium: Antibiotic medium No.4
1 Medium: Antibiotic medium No.4 ] ‘ Difco)
11\ (Difco) ] Solvent for standard solution:
] Solvent for standard solution: 1 Human plasma & 1/15M PBS
- \'\‘ Human plasma & 1/15M PBS (pH7.2)
'\ (pH7.2)
104 ¢ \ 10—: ’\ Serum
] \. \ ——Serum N 3] ‘\ ——-Kidney
E ] t N\ \ ——=Kidney Ay ]
3] J \‘ ‘\ -———-Liver © -
- 4B\ - --—-Lung s
o \\\ \\‘ =
5 1 N 2
| I z
£ N
3 N\ ©
0.1 s
3 e
. \\:
T
05— 1 2 3 4 5 6
Time (hours) Time (hours)
Table 2 Peak serum levels and maximal sputum levels of CPZ in patients with
respiratory tract infections in relation to clinical effect
Case Single | Route | Feak | Maximal\Sputum|  pocieriological | MICH*|Clinical
N Diagnosis ose dOf- level ?evel Serum P 1 £
0. (g) | admin. Cug/mD)| (eg/mb) | (%) examination (pg/ml)| effect
Chronic H, influenzae 108/ml 0.013
17 0.5 d.i. 31.4 0.40 1.27 | S. pneumoniae 107/ml 0.05 Good
bronchitis _
(=)
Chroni H i e 107/ml 0.1
18 ome. 0.5 | di | 534 | 041 | 0.77 influenzae 10'/m Good
) “bronchitis ->(—)
“ " Chronic , H. infiuenzae 107/ml 0.025
20. e 0.5 d.i | 40.7 0.08 0.196 § Good
bronchitis (=)
. Chronic H. influenzae 0.05
25 ' 2.0 d.i. | 144.7 1.97 1.36 | S. pneumoniae 0.1 Good
. .| bronchiolitis _
(=)
2 - | Bronchi- 3.0 | di nd*| 6.05 n d | P. aeruginosa 107/ml 3.13 | Good
- 2.0 d.i. nd 1.12 nd | »(=) !
v | ectasis 1.0 d. i nd 0.22 nd | >K. pneumoniae 10°/ml | 0.78 Poor

*.: Not determined, **: Inoculum size 10®cfu/ml
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Fig. 13 Sputum level of CPZ compared with those of
CXM, in a patient with chronic bronchitis
Case No. 18 R.U. 80y.0. Male 54 kg Chronic bronchitis (CPE)

1/N 10/ IV

20/ V

CXM
1.5X2 d.i.

PZ0.5x2d.i

(C)
B A WA e
(/ml) 10°
Sputum %8’3 —— o ,R‘
culture 10¢] N7 H. influenzac ’be-‘T\ il
(ml/day)(ug/ml) MIC of CXM \ . maltophilia
2040.4 5 £0.781¢g/ml MIC of CPZ
S MICof CPZ | 1 :3.131g/ml
= . ) J [JSput lame
154 0.35 $0.1 reg/mlfy g T Sputumconc. of CXM
Sputum g /' ! ‘] \ —-—=Sputum conc. of CPZ
volume 10--0.2§ / ! ! ‘~
S ’ \.
5-_0.15 \i‘ lrr’ 2" (! i h
0o
Blood Pa0. 62.3 715 66.6 73.6 75.2
PaCO: 45.5 47.6 45.5 43.5 42.4
gas pH 7370 7384 7.447  7.416 7.401

Fig. 14 CPZ concentrations in serum after the
first dose and in sputum during seven
concecutive days, in a patient with chro-
nic bronchiolitis administered 2.0g of
CPZ d.i. over 1.5 hours twice a day
(Case No. 25 S.K. 42 y. 0. Male, Chronic

Fig. 15 Concentrations of CPZ inintra-bron-
chiolar secretions 30 minutes after a
dose of 3g d.i. over 1 hour in a patient
with chronic bronchiolitis

bronchiolitis)
—-0--Serum level ®
~ 150 of CPZ @: 3.11ug/ml [ @ ’ ®: 1.31ug/ml
E R —e—Antibiotic levels in = ®:39.41ug/ml| @ @ (®:10.32ug/ml
Etj II \\ expectorated sputum E
1]
g /I \\ 2 Peak serum level : 317.3ug/ml
S 1004 ! \ (5)* F2.0 5
Z / (7) 2
: / ((Z))(G) z BRI A TH - 20T, RICEBELIZ,
g o
g / (3)(7) ° (2) 5 v MESSPIME (Fig. 11, Fig. 12)
= - =3
§ % /’ ((f)) 1.0 e A#| 100 mg/kg (Fig. 11) /25 0% 20 mg/kg (Fig.
@ | 27| 2 12 MRS RERRERS s — VR,
/ 4) & Wb, RERISHTERBEL b e—sECEL, B
0 S N R R PISHIE P13 exponential I 3, 12171,
d.i. 100 mg/kg HE CI2MLiE b BEFEASED b h i, ¥

Time after the end of infusion (hrs.)
* !Day of CPZ administration

L35 cup Ha LN 10 #l DOMMAER CEERNIETRE
7z agar well ¥ (212U, MMC i3 0.5 p#g/ml) »5FE
3h, UBEOERCIAU, 3DBODEE RS
S O RIESR % Fig. 9, Fig. 10 ik/RUT, 723, cup
Bk s 7—ve i EAWIIBAOAERES I O

— 7 HR SR bicmiE (100mg/kg #5T 145
pg/ml ; 20 mg/kg ¥5C 32 pg/ml) >B (77 pug/g ;

12 pg/8) > B (24pg/g;9.6 ng/g) > Mt (4.7 ng/
g€;1.7pg/8) DIEESYH, FERRRE LDREL 12 8-
lactam Hic 4517 5 Rt & 132 < Bie 2 BESREK| F7
wRUT. T 1/2 1 100mg/kg 5T 44.85 (r=
0.947), 20 mg/kg 5 T21.44) (r=0.98) Th -1,
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Fig. 16 Effects of ten repeated 50 mg/kg hourly sc injections of CPZ and
those of CEZ and CTM

Klebsiella pneumoniae B-54 pneumonia

(efu/lung) 50 mg/kg q.1h. sc
Q
é’ CEZ CTM CPZ
= 10° MIC :1.56 #g/ml MIC :0.05~g/ml MIC :0.025 #g/ml
(=] . -
&
=
2
£
2 107 1
~
2
3
s
s 10%4 i
Z
(ug/ml,
150 Concentrations
5 in serum
<100 {
5
S 50
s
o
0
Time (hours)
(8) HERBIC 3317 2 REKAIBA 3 L O RFTRHERER Fig. 17 Triphasic clearance pattern of bac-
RSt (Table 2, Fig. 13, Fig. 14, Fig. 15) teria f?m lungs  of mine CbeZ ten
. repeated sc injections o 50
7 | » o
Viﬁwﬁﬁ%iﬁjibtsﬁ%@t mmimaﬁ, sl mg/kg hourly, compared with the
KRB, AR S MIC LERDELY—IEL identical dosage of injections of CEZ
T Table 2 iZ7/RL, ZMDH L case No. 18 & case No. as well as CTM, expressed as the
25 DEXAIBEHRDLZBCBT 2B KPBEHRE regression lines
. . = fu/l
Fig. 13, Fig. 14 IR (s u& ) Log viable count vs.time
CaseNo. 18 ® R. U., B, 80, BHKE XK (Fig. 10% (Regression lines)
13) T, AFIEFRERTE T cefuroxime (CXM)1.5¢ 50mg/kg a.1h.
18 2, AE#ESTEbhE, CXM Ok N s¢ injection
Bz D MIC i0:E8T, RED H. influenzae HH 2 10
SLiviw, CPZ 0.5g, 1A 20, AMHECEE z R\ —-
L, B BRREOHE 2RO, CPZ » CXM © o \\
1/3 ETHETH - 7oHiIE, WAIZEEKL T, BHKH =
= 8"
BfTR (CXM 0.11% ; CPZ 0.77%) & MIC (CXM o 107
0.78 pg/ml; CPZ 0.1 p#g/ml) & OWEIZ IV THHA g
BERTWERDTHS T LBERICREN, 2
Case No. 25 © S.K., B, 425%, BHEEIEIR < 100
=

(Fig. 14) T1%, *%|2g % 1.5 MM TRIBHEY
filzv, BIEE TR T 3R ok iR = BIE

Ulco MTREX YD HIET 3 RRIBICIRBEN E < 72 B 1R R T
ZRL, ¥8IE L - EBERNTIRREPIRET 0.26 28/ Time (hours)
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Table 5 Causative organisms of respiratory
tract infections determined by the quan-
titative sputum culture method and cli-
nical effects

Causative No. of Clinical effect
organism cases |Excel| .
lent Good | Fair l Poor
H. influenzae 6 5 1 ‘
P. aeruginasa 6 4 2
K. pneumoniae 2 2
S. pneumoniae
+ 3 1 2
H. influenzae
S. pneumoniae
+ 1 1
S. aureus
Total 18 1 14 3 0

ml~1.97 pg/ml ZHAHL, FEFIOERE H influ-
enzae (MIC : 0. 05 pg/ml) & S. pneumoniae (MIC : 0.1
pg/ml) © MIC 2%, BAEIHEL, REHFE
Blickiyd T 1/2 111265 (r=0.964) Th o7,

D 3ERALSHTNTHEBHERTH b, BHRFHE
EoBRBHE: MHBEe—sEE D, TbbEkE
BIRIZ0.196~1.36% C, BREKKHBERITTE
KED MIC #»BEL T hBAEIRMBEELUIL, 11,
case No. 28 DWW TIREBICFHRT 5,

REFRE LT VCEREZ WO L KR L, Z D%
BARIEL I REt% Fig. 15 K/RT, BEIT case No.
26 LA—Th 3D, RFFERLEITUICRIICIR H
influenzae BHBEI N, EFIOEHFE TIZ 103/ml OHF
HChotz, XKI38% 5% 7 FU¥ENR 250 ml T
WHIEL, AT 30 7ROMREZDWHD K F O
BEIIHTECHE L, 5 39.41 #g/ml, % 10.32 #g/ml
Thotzo B bEVHEKEZ S WHBEE (39. 41 #g/ml)
LY — 2 {f (317.3 pg/ml) Ditid 12.4% L EHET
Hole 118, KBREIT 3g 1HEDADESTH -1
P8, BEOHEHED 513 H. influenzee 13WEEVE EH
DAWDEEINT,

3. K, pneumoniae B-54 i<y AEBRIHAICE

4 B3EERM& (Fig. 16, Fig. 17) ‘

K. pneumoniae B-54 &334 % &H|D 105/ml HEHER
MIC iz 0.025 #g/ml T& b, CEZ (1.56 #g/ml), CTM
€0.05 #g/ml) Xk hENT Iz, T EEBFEHEMAR
FW MDA B-54 Bkh3, 1BHEIFIRERRYLE & E/ XK
& ¥ 5 PR SRERE R D Mk > MIC £75 (Fig. 4)

& H~, CPZ 35Xk 0t CTM i\ T MIC béhiiin
TUEWC &13, RE: & AR & OB YRR 5
BWELUTRKDLRETH B, N

In vitro $ES1, Tsb b MIC ©WT CEZ L b
64 EENIZEFI < 0 ARBRMARLIF L T3 in vivo G
PEFNCEDL HSCRMINTL 2% A51D, B
Ko#ERE{ CEZ TOEROHBLEER TH 3
50 mg/kg % 1 EHFESR L LT, 1KECE 10 /S
TOEBRYTIV, &F& CEZ 310 CTM 58
OMAREEREBS L O - RFAEFBE » &L,
Fig. 16 WRUTI, 1, BRRCISWIHRINAE
B/ 3 M PR < 4 — L RBRREC T B 1
HIREERORRERY Fig. 1TWRUIZ, SLEDR
X b K pneumoniae B-54 EBRFHRHIE L T3 in
vivo EYLE F MTIS\WT CEZ, CTM X b &Ehi-&H
DEEXTER LT,

4. FEEREYEBMORIIERK

HPRIVE B ORE O 1D I AR A BE U ERDR
4 Table 3 i, $IRERE% Table 4 KRT,

(1) FERSSREAEIC 331 5 BRIOF Y

(i) BEAHBBKER (Table 5)

kI TR IR b EREE T, BREYHRC
T2X 5589, BRACKWTEXKBEYXHEELEBIDT,
BEPERNER & DB% Table 5 KR, AHIDFERE 4
KEAECT BN in vitro FIE IO R L BIRF
BITE - KXW DR & MERIC b KR
ah, P. aeruginosa THENE67% EB LBV, -
H. influenzae, K. pneumoniae 33X U S. pneumoniaze T
BRNER 83%~100% & & HDOTEAT,

(ii) F# (case No. 1~15) , o

15 B, EWEBAE TS 26T ’Pﬁ’fd)’c zbof.
¥, B 13 AT NCENTEDRSI% LHETH-
tzo 7533, case No, 15 liﬁ%ﬁ@ﬁ'}ﬂ@&’(‘?ﬁ%ﬁ@
» bR h o 1oh3, KEOERER ¥ ZM L PRESERKE
WEHSBADONILDTERLHELI

(ii) BHEREZH (case No. 16)

REXHERC A UBABLEO IR TEYTH-
120

(iv)  BHsExZK (case No. 17~23)
7D 5 bEAEOWRES 6 ERTh L B infl
enzae Tdhbh, 55 2HTid S. pneumoniae B o
tro H. influenzae & S. preumonice WY szﬁ\:_‘ﬁ@
HiX hAK 0.5, 1H2ME, SMEHE:) LB
SR TEHITRESE NI, E. coli BAEahil
FIeeoaRoRbi, TH16, HR5 5, BFHEH
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Fig. 18 Clinical course of a patient with chronic bronchitis (CPE) treated with CPZ

(Case No. 18 and No. 19)

R.U. 80y.0. Male 55 kg Chronic bronchitis (CPE)

25{111 141v

10/

20/ 30/er

10{ \

Therapy
(c)

| 1.5gX2/dayd.il

7757 CPZ
0.5¢gXx2/day d.i.

20/ V

CPZ i
0.5g<X2/day d.i.

BT. 37 WVV\)\NV\WMMWVWJVWWWWW/WW

(ml/day) 20

Sputum 10
volume 0. 2722722222
(/ml) 10: Hinfluenzae ﬂ P. maltophilia H.influenzae
Sputum 185 N~ TF‘C\ /
culture 10'5':‘ MICs against H.influenzae\ J \
CXM :0.78 ug/ml MIC against P.maltophilia -MIC against H.influenzae
CPZ :0.14g/ml CPZ :3.13ug/ml CPZ :0.1ug/ml
PO: (mmHg) 62.9 77.5 66.6 73.6  75.2 73.2 77.8
PCO:(mmHg) 45.5 47.6 45.5 43.5 42.4 45.0 43.3
AaDO.(mmHg) 29.2 16.2 29.5 24.8 24.5 23.5 20.9
WBC (/mm?) 5,300 4,580 4,600 4,900 4,400 4,800 5,400 4,500
Neutro. (/mm?) 2,650 2,880 2,116 2,107 1,980 2,880 2,640 1,800
ESR(1h/2h,mm) 6,720 5,/20 5/10 5/12 5/11 7/16 5/19 5/14
Mucoprotein(mg/dl) 77 74 62 65 75 62 77 79
T.P.(g/dl) 6.4 6.4 6.2 6.3 6.2 5.9 6.2 6.0
a,-gl(%) 7.4 6.9 7.4 6.2 5.3 6.8 7.5 7.0
7-81(%) 17.6 20.3 19.7 18.6 17.1 19.2 19.5 17.5
CRP (=) (=) (=) (=) (=) (=) (=) (-)

Fig. 19 Clinical course of a patient with bronchiectasis treatedfwith CPZ

25/V
Therapy §

('C) 39
B.T.

(ml /day )40
Sputum 20
volume 0

(/ml) 10
Sputum 10°
culture 105

WBC
CRP
ESR(1°)
Muco-P
T.P.
22-gl (%)
7-g1(%)
GOT
GPT
Al-P
P6,02
PaCO.
\pH

(Case No. 28 and No. 29)
K.Y.256 y.0.iFemale” 33 kg-Bronchiectasis

1/V1 30/ V1
CTX 2.0x2 d.i.

10/ VI 20/ VI 30/ VI

MIC :3.13 ug/ml Y-S \. ' K.pneumoniae
0--=0" 0T Ay MIC :0.78 ug/ml

.\ / NKpneumoniae < (=) Py

(=) 7 MIC:0.78 ug/ml RN FaN
9500 3600 3300 3200 5000 4300 4100 5000 6100

3+ 2+ + 5+ 3+ 2+ 5+ 24+ +

128 130 102 130 128 107 75 40 37
200 154 85 120 106 77 91

7.6 6.6 6.8 6.7 7.0 1.6 6.0 6.2 6.4

7.3 7.7 5.5 6.6 7.5 5.5 6.4 6.5 5.2

30.4  31.7 29.8 26.6 31.9 28.6  28.2 28.4  28.8

19 28 31 38 42 41 25

12 16 19 22 22 25 15

7.8 7.4 9.8 8.6
61.6  73.7 78.7 72.8 66.3 60.0 71.5 74.7 72.6
34.8 42.8  37.6 35.8 39.3 31.5 37.3 35.8 39.6
7.488 7.424  7.425 7.456 7.455 7.533 7.463 7.438 7.428
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% LRI NARBTH o120 RIC case No. 18 & case
No. 19 DRI—BH LI 5 2 A D23 XA EH O
#Hxny (Fig 18),

BEZE:IR.U., 80, B, BUEKEIR (BERK
fE), ¥915FEF & b KK, EEAHEL, HLHoH
BrhELTWwhk, BM524612 A~5341A, %
B, Stk XCBERX D H. influenzae »3 108/ml iT
FEINFDOT, FEXNT HILERELHBTOIL
L, CXM 1.5g, 1H2E, A@W%E*MKBT23
H, influenzae W3 ¥4 € ¥ 14 BRI S # <% 107/ml &
BEOBKTH -7, £2°T, KD 0.5¢, 1 B2,
AREECEELLLL S, &S5 2HB W H influ
enzae VIR L, BREORD, BREEOETHE DL
n, AERESEHEL 11 BTS2 HRIE L &,
z D, P. mdtophilic HEZHRBAER® &L THEALKL
2, AFIRIEBEEELR, L L, H. influenzae DB H
BoRBRE  BEEOHEMSRD Lh, BUAAZITE
LR S5® - RieT7 AMRE L, H. influenzae OES
MK L ER, MWETAFHFARREORENEDL
n, BHEHELR, CXM &K L OB OMED
BERAGRPEERERME BAA T3 MIC X
HETCHL T LITHBROAY TH D,

(v) BHEKEXR (case No. 24~26)

H. influenzae & S. pneumoniae HETRED 2 BT,
BERBEIIMEE VB TH » 1205, P. aeruginosa H3EH
B 1 HITCiR—EBHEORSED b hiz b DDEKRE
CERSHFI L RPER L Ui,

(vi) SREZHIRE (case No. 27~30)

4 BID P. aeruginosa HEBRE LT HEMTBNT,
A%13.0g, 1 H 2 H, AEHELR3AITNTELE
BERUEDTH-1205, 2.08, 1 H2E, REHED1
BICIIERANRE B b iz b ODBRKEIRRETY
PHEMHE LI, 3.08 &£ 2.08 & T dose response A5/
Bahiz, KT case No, 28 & No. 29 DRE—BEHCE
173 2 @bz A EFRSHOFEELYRT (Fig. 19,

BE:K.Y., 56, & MEOWAMERRIEX
PEEOBRETHD. 20 RE XLV EH « BRAEALND
XSk, 45 EIIEIE 1 EPBEk s X ORI AH
Fefk, FrxPHREEE, RBRHMEMfy, AKDIALHTY
7co BFI534E5 A25 A, YB~HMEDOLDARKL T,
ARzEE, 38.8°C, Btk 1 B 30ml, 7 /—¥ (£),
KEEAFg (), BRERBERICT P. geruginosa 107/
ml Bl xh, EbRAASg 1H2EO RFE#ELR
BB L 7o, WEIKFR P. aeruginosa D % 13 3 £ 2 TH
W BIERD, AMRERGHREL, OKYASHHEL

e, FHlomERSHTChdY, BERTOWTOR
txv2g 1B2E; 1g 1BZELBHRESELR
ML B, REW K. preumonice DL K b &
Mz, BEELHEML, BXREXZELTELED, B
U5 8% 3g, 1A2EKHETS D, B 6x105/ml
FCHEMLERILZOLNDX5CR DT, A 2h
IELHICEE L, hABEACI YV FCERL & P,
aeruginosa Txt L CAK 3g, 1 B2E%, KFEHETL6
BRIES L, MEZEH - BEROCESHTH -k, LS
HETH14ERM, /A% follow up L, AEHEELSET
Wiz,

(vii) Hfif% (case No. 31~33)

3B b ICEBRBEELUTC L, PPFEHO 15k
[t s EWEB L THEMTH H, ERRBOLY, &
HOBHIUS+ B TRE»STIEELLND, D24
BREDSWULEBTH -1

(2) REREIUEC R 5 FHIOFME (case No, 34~

37

4BD> L, BRELEALONIIDMER E. coi,S.
faecalis, P. aeruginosa TdhHhH, BRETBHO LA %2E
¥, 2l WTHEERLL, BREROHESEHR
T, BHLHELIS

(3) BWeAO%H

37 Bln, 2B (case No, 7, case No. 13) i—iB#
OBEFHERELGBD bNIDATH Y, ERZEE
Bizisd, FHRELCBERTII.

m % =

Frgm g B-lactam FIDBFAERCE VT, T
5u-1 ;3 ABPC 7 & 7 #ic, #1IC piperazine-
carbonyl #:1s J; 0t monooxopiperazinecarbonyl Z#% ¥
AUTALA#®, K\ C dioxopiperazinecarbonyl %
MA Utz a-ureido PCY 120\ CHEE—HIEIEHARE
##3L, ABPC & 2,3-dioxopiperazine £%*HAL
tz PCs »3#ic P. aeruginose wiEHE T 555 PN Y
B UTH in vitro FIENRRT L ¥ RHU
7o 25i1c, 2,3-dioxo-1-piperazinyl # 4 hrcEH
Ute alkyl #ORFRLEA—ED PCs FHEHOM
BRI L, invitro = v AGHEEHE, inviv
FERIC S\ TIRFER 2 O PIPC b3k b BN 1LY
B339 e ¥BHLHIRL, B-lactam FlL LTI
- 2, 3-dioxopiperazine % moiety & LTH ¥ 5 PIPC
HBASE I NI, FAE b b PIPC DERK - EENRHY
512\, P. aeruginoss DAL 53 H. influenzae CHE
WCHE S, »> broad spectrum TH Y, A3
Hic b Z DA, HRELEC L BRI LT,
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Fig. 20 Chemical structures of
piperazine B-lactams

o
(e St

| H,

NH Iﬁ

¢=0 G COONa
(NIO PIPC

\1.“ 0

C.Hs

R

IH N_/ [N
¢=0 O “CH.S

|

(NIO COONa CH,
NYO CPZ (T-1551)

|
C:Hs

1
OFH L
Cl}]_ljo 0 N CH:S/LN’N
COOH  ¢H,
T-1521

o

2 H5

i
HOO—?_é_ N--N

||
/
é 0 0 CH. SJ\SJ\CH
0OH
543
N T-1
ézus
H
HO—O—C—C—
]:( 0
CH,0-C—CH,
OOH
T-1554

é,ns

PCs o 6 {4 & CEPs o 7 [Ifiigliz, B-lactam %
DHEARY b5 A LHRBENYEET 28 s EE (L
BETHECLDBLHI N, HORE, (LPEARE
BOREDESE & b BEDRES X CFHEDOYA -
BHSEDOE I T ebns X 51’z o TUXK, PCs T
BACRIIU, in vitro, in vive, 3 &ICEEFKRENC b7

Fig. 21 Chemical structures of the antimicro-
bial agents which have piperazine rings

0
NﬁCOOH
a MRy .
EaHs

Pipemidic acid(PPA)

CH,0
Rifampicin (RFP)

LAINTZHUWRHEH 5 6 (MEIgH% CEPs D 7 fLIZEHA
THRADEES A INTEIL, UrLds, 2DX
5 72 EZBD b & ICBEFC I VEEIRIGA S hic D3 BE
D& LA CESPD DATH-T, Ud b STDHRE» S
BPUENIERIE 2o TUE 122 EIZEDNI,

CPZ i3#iigilgi: CEP # &R L T, PIPC o 6 fIfiIgH
& [El—®d 4-ethyl-2,3-dioxo-1-piperazine £E%H3 3
Bxofgh% 7-ACA D 7L, Fiz3ALCIREEADIL
FHEYEAL, ARINTZINL—EDEETT DWW
TOMHEER B L Uh B-lactam Al & DHBHIREHIC L - T
BRINHREER CEP Td %, Fig. 20 i© PIPC,
CPZ X0t CPZ DR BRETHREINIZ2, 3DILE
MOILEEERTRT, In vitro FUETIC BT 3 REM 2
ERX g o1z, v ABESEEERRT CEP 7
fI$4> phenyl FD 4 fLC 517 % hydroxyl EDFHEIC
X v EROREPELEIN, T-1521 2D PIPC L[
L ¢ phenyl #iz hydroxylation *#EI T\ ik
AP ERELERM» o1, TIC, U AR EE
Bics\ T, CEP 7 US4 4-hydroxyphenyl %
BT 2L EMOHBBITRONIAESR, 3/ CEZ L[F
— 5-methyl-1,3,4-thiadiazolyl &% ¥ A U 12 T-1543
7z 5 Nz 3 firic CET, CEPR, CEC & [R—o acetyl #
ZEAU T-1554 £ b &, 3fLk CMZ,CMD & [F—
@ 1-methyl-1H-tetrazolyl FEAEA L1z CPZ »H35%
PIEN Tz, Piperazine EiRIZHME(LIEERID
moiety & U T 9 T pipemidic acid % rifampicin
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(Fig. 21) AW T3 A3, B-lactam #|Tit PIPC
ERWTEFICHAINTWBDATH Y, Tt dioxo-
piperazine #HB 3 A2 MBE(LFREFIZRED L TSR
=LY

BlLED X 3 2 AFIBIRO R & AR DILFHE DR
A3, in vitro, in vive, TNTIRERNCEDL SR
MINTL 20 HRETL2OPEHAROEEEMNTH
D, BCRRBBIECEREZEDREAOERGAN
AR AED T AT,

In vitro BT B 2 EXFORKOBEIL, FKE
4 KEKRE, S. pneumoniae, H. influenzae, P. aerugi-
nosa, K. pneumoniae 13 U% E. coli, Enterobacter spe-
cles ZED Y 5 ARHREICRL T & 105/ml EEH
MIC ©& % LBERMERACHARA S 2HENEFE L
TWB L ThBH, SEEFICH B-lactam F & H#Rd
ZESTULBHDVBRIBENTHE WS DY TR
W T2bb, S. pneumonice Tix Fig. 1 KRT XS
1z PCs @ PIPC, ABPC, (syn) methoxyimino CEPs
@ CXM, CTX (HR-756)® iz i3 2~8 % b, H
influenzae Tix Fig. 2 WRT X 5 CERBEINTIK
F 13 64 U EENTHBENIRRTDS, FLL (syn)
methoxyimino CEP @ CTX® X hb 3 »ic§g<{, P.
aeruginosa Tid Fig. 3 W/R9 X 5 IC narrow spectrum
® CFS X b8 IEBEE W E I T % 3, broad
spectrum B-lactam #| & DT PIPCiz L (MIC
AED ¥ — 2 i FA— TR T PIPC »38h 118
mERT) L, TIPC®, CBPCY, SBPCY X h N T\
1z K. pneumoniae 33X U° E. coli Tit, Fig. 4, Fig.
5 ILRT L5 CTM 25 0 CTX® X hid45 D
@, CXM®, CMD®™ J h BT\ iz, FEL in vitro
HE B X OCEERED b AT, P. aeruginosa HE
F1%% 3 37D broad-spectrum CEP Td % & HE
., RREREECHT 2 all-round SHENEFOL
ERINI, fb f-lactam F &L, AFO MICHIE
RT3V BB - 1L, 51 MIC S DI
ITHH, H2 105ml HEERE 10%/ml FHEH L O
MIC ORI LEHTH 5, D2 RIIHKKI I EH
DBELLBHTEDVBIINTIDITHEY, FhEd
OEFHBERE AL LT AHERDRC B 5 KRBT
12, S. pneumonice & H. influenzae HEREDHEIC
A#) 0.5gx2/day SATEHIE, P. aeruginosa DFEIK
3.0 g x 2/day RVEEE L\ D ZEEH T 5 MIC R
EREEOEBLUIRERC L H, Table 5 C/RT &
5 R, $/2bb, P. aeruginosa T67% & CFS?
X h@n, H influenzae i RE (13 Z20—8) &

T334 89%, S. pneumoniae (F 121X %2 D—iF) &
K. pneumoniae T 100% & \5 ¥ b TENIEEHE
MBELN, FEDHET L, BKEES 10%/ml &
D MIC CHIET AT L? BHLLTHY, Fiz, MIC
DET2IEELERITVR D IBEC LI A REA L k7
bz & bRANTDY THIRIINI in vitro I,
BBl 255 AUIERIICIE, sl & b RRSmYy
EWBIT ARy, MEERZL o1,

A, B-lactamase HEHHES ARU CHR Ihi K
KITix7s\u b3, B-lactamase I AEEH IZ XD
CEPs wHUE &, 5[l B-lactamase EEA ABPC i
AT 7 4 VADOEBEHEERR L 5 MIC OEB*HRAL
1T H, ZAIE B-lactamase DFBHZFIT L\
TEWRANTIL, U Lahs, ABPC FHEL K3
2, 3-dioxo-1-piperazinyl D 4 fLICE# L 12 alkyl #
DRFE L B-lactamase LM & DEIFEEATIRR T
12, RER?2 0ItéY, $/2bb PIPC & b f-lacta-
mase EEHRHEL®, ThEFE—0 4-ethyl-2, 3-dio-
xopiperazinyl S A 3N T2 EKHF|D B-lactamase
ERESBTU BBV R IO, 4%, B
1z B-lactamase Z M # B ¥ U CBFICRI U T CXM,
CTX 72 ¥ D—&®D (syn) methoxyimino CEPs ¥k
VBRI Ke2f % 3 % 12 cephamycin & & DH#IC B\ (HE
X DEEBFHER Y - T B-lactamase LEH: D KREA® U
HETHRBINENAITHS, XHBERED f-lacta-
mase JEEELE ABPC Tt H. influenzae 13FEMHDB
BIE L[FE—T, Svkes 53 H3type 2 & U1z osmo-
tically stable spheroplast Xk & IZR2 ¥ 05, 2D
RIS E I R Th 5. FEKD D O 2 HED
WOERRERIC L 5 MIC O8I RRIFL I, XD
CEPs T{ERSZHSY Tdh 5 AWKOEERHEEH 10°~
107/ml fHEDAEFID MIC 12 2#k& 4 0.2 pg/ml TH
h, BESHTH -1, Uizhs > T 10/ml HEHO
MIC & ABPC B2 ¥:#k 0. 003~0. 12g/ml, f-lactamase
BEHERE 0.025~0.1 pg/ml, B-lactamase FEEEH ABPC
TRk 0.2 pg/ml 73, HRGBENERED D,
B AZL 5T, BEE TRALN TV AREEK
SUT b EEIRI DS, AH 0.5gx2/day Rk
ER X h FABBREERDEGEBOND DL 2T
%,

P. aeruginoss 4T BB AL, BEERR
TR BRI A R B 5 1), HRE
Bt PCs & AGs t OBtRSLIEFLIEZERTHAS L 4
X AILNIZEETH b, in vitro T bHEREAVE
BHINTW3, FKACBWTHYE bRRAKOHRYEN
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HGEY: AG, netilmicin ¢ DB A% 1 ) (case
No. 15) K&, BYBKRRBELBIL, 36K, 20
BEHED P. aeruginosa =D in vitro PrAAFIRELA
2L, BERHERERYREDI, CEP & AG L0 P.
aeruginose W T B HEBLNRXYBDLH/EIZZL, &
DFE bDBEEVFD T ThH %, 5%, KH & AG &
ORRERXLRACT S iz, AL 2BE
HoWR, BABKETOREL, 5B 2
y, ILRBREDYENDH 5,

5 v MEBRRBEEHERIIEERPRRH A HERIL, HEWT
i3, bAEE, BERRAICISIT 2RI - 21 - RBAFR
LBBBEZALN, FAE b IZBEHBREAICDOWT
INERELT T, XED S v MNESBREER, Ch
FCRAE S DBRF LT a1z CEPs2%20:2420 3B hsiF
LEVWEABE A LT\ iDEiRe < Bz b, Fig.
11, Fig. 12 RT X 5 &Kl 100 mg/kg, 20 mg/kg
OEHEHE bMBE TR O EVEELRLUI, MiEH
AL b BVIEEHRE AR T B-lactam H & L Tt
PIPCY »d b, piperazine B-lactam #l& U CTI@ED
ERRARH, TabbBISNC BT BRI HEME - C
ERERTRBTEEDEEZEALNS,

FEI R SDHBEBR iz B-lactam F|DHE 1H5R
BRI NERBECNT2 MIC BEBEL 25
KRV, BERYHEL TEKREELXECIHATLIRE
RORBEEAL hBVEDESIE T, 201D,
LD 5 IS B DERABEIZRERD p-lactam F| X b
BEL 2R LM FHIN, BABERERERCK 281
DOHEERTH 2 MMC DEWFAIBERTEROMERE YR
%, Proteus mirabilis ATCC 21100 ¥ RREB & § 5 cup &
T MMC %5 0.01 #g/ml &\ 3 3 b TENTREE
ZREALUTz, 852 ORI NI MEAR, BREZ/W
VIDRITE CIRRER 3K 10 p1~30100 £l 7T &
Thotz, TDIWH agar well 12X 2 HEXEFEL,
MMC i 0.5 #g/ml & 75 o12hs, 10 £l &5 DIz i
BECRIEAE L MBREE XYL LT, CDL 52k
ENEEORH YT -2 £ T, BREAICI 2KKEH
B ORKEX WY BERBEIE L 1. AFIOEZH
BITRIZ0.196~1.36%, F#0.90% T, § Ttk %
#Z1#D CEPs ; CER - CEZ « CEC (1. 0~3. 0%)'®,
CTM (2.3~10.5%, ¥#54.6%)%*, CXM (0.11, 0. 38
%)%, CTX (0.13~0.8%)® &@LU T, i2iFmiEic
MBS 2ECh-1z. BRMICS, H. influenzae & S.
pneumonige 1T B{EVy MIC 1efis U TERI OB E
&% 0.5gx2/day & HEMPRICLUTHENTH- 128
XpLEMT bt WEEXSUMHE~DOBFEY M

Y- 2 T A MKEXSWYhBEREEDL &
LTEDbT &, £AIDBE12.4% ThH hH, D CEPs
IR AR EX WY BTEY CEC T2.39%,
CTM T3.84%%, CTX T3.39%® LHAIEREHINI
DITU, WIh $ & 1 BIOWE T dH 505, FEIOH
KREXBITRVPRIKECERTH -1, CORBIIE
RIORRBEAREICET 2HVWBITR, $2bb, F
RERBIMED(LEBEE LOBUKEZTR T 5 8 DTH

, O, AcRFBBITOLBEERA A EREH UL
Vo FT, FEIDMAERHE 1 FlICET 2RBATHS
2, W2EEEEL, 18 2@O®SILL YHENIUE
UHBERRVERFTIZ DEEA NI,

BRERBNT R\ EEMA € 7V 2 VESY UL DT
BiF25 129, FAE i K. pneumonice B-54 < XE
BAYIEE UTEi CEZ ¥\, MREEREH
HERE Y- h— L UTEREEDTAIY, 4H, K
Bt d % MIC 5 CEZ & b 64 i NI AR KR
RICEAL, BEEBIGEWC D in vivo EBRRITIH T
FRIOBEEE LA LT,

BR%I5 e T 2HRTIE, sRUIEBORRICSY
AR 5 NCER L b #R 3 h B EF OB L R
RN, Tiabb, ZOBKNEDIELEERYIE
BEUTAB L, MK - BUHREZK 8%, BHEREX
K BHRKELZ K 80%, [EXIIRET5% & FRE
BYEETIE, 3, BEVWIThItU T ERT, 2K
Tid 81.8% LMBINARMATH 1. BAEICE
BhEEATH, W b #EKD CEPs & h Ehn e H%hk:
B RBY, AR FERIBFEIYEICHY L T all-round Th 5
LEDREPD LN, D, BEEDED S OMEAIZS
{, KENIRNE - 1BHE PR EIRRYYAEICSE $ 5 first choice
&z U18% B-lactam KL UTHERATHS EFRIN
3,

X 1%

1) WEBEE, FHRX KR & &Kk T B
Bk, BOTH, S0 R EBLR B +
%, BEEF, HFBF, KEAH:T-1220 ©
EREHT - BRIR WO 70— Ak 5 T e 4 1 P 1 83 U
fE % .0 Iz ——, Chemotherapy 25 : 1105~1121,
1977

2) MEREE, FRRX, kxR 8, AT, EE
2R, A W, KFER, EOEME: FERH
PEAG I PP R 2% IR YL E % AF R & L 7= Cefsulodin
(SCE-129) o E3EHI « BRARMTARE — R Y B3z
RicBi+ 5%%——, Chemotherapy 27 (S-2) :
229~239, 1979

3) ¥ B, RE K @ FiE, BOHEHE, @AH
%, MEfEZ, SHEH, @E %M : f-lactam
FREMEOEENME, £ IHR7-(D(—)-a@d-



566

CHEMOTHERAPY

OCT. 1980

4

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

ethyl-2, 3-dioxo-1-piperazinecarboxamido) phe-
nylacetamido} cephalosporanic acid D EE
tEfEBE, EHER AP

WMABE, fb (39 MEER) : MEMEM R KO I 1k i
FE23H &+ % Cefotiam (SCE-963) o K 2 {H
——Cefazolin 2B LT3 _EERILEBREK
——, Chemotherapy 27 (S-3) : 399~421, 1979
WARER, BEORME FTHEX &K %, B
AfTkE, AR B AvIr=vVEOREME
R (PC MiEEoHBE) & hEH5s X R
ik & %, Chemotherapy 26 : 167~174, 1978
MILLER, G. H. ; G. ARCIERI, M. J, WEINSTEIN &
J. A. Wairz : Biological activity of netilmicin,

a broad-spectrum semisynthetic aminoglycoside

antibiotic, Antimicr, Agents & Chemoth, 10:
827~836, 1976

WEEE, FHREX, AR & RFEX, &K
%, BOfTlE, EEAR, FHFER, EQRME:
HRERE< Y AERIHREZH L T 5 Cefazolin
X 5 {3 F kDA, Chemotherapy 27 : 109~
115, 1979

WAEE, FATlE, FEREX 48 & 58
BEE, EAORMEE, WHER, ANAB, ERAE
X, ZB—pB : Cefatrizine iZBH+2 X B W - R
KHHE—A v 7=V FESITI v L=
v VB R 5w Y iE % B L it ——, Chemotherapy
24 : 1800~1806, 1976

BEABEHE, RFER Bofii, FREXR, XR
#® EEAR KA E, BURMEE: Cefuro-
xime T B3 2 X B - BRI E, Chemothera-
py 27 (S-6) : 450~461, 1979

MatsumoTto, K. & Y. Uzuka : Concentrations
of antibiotics in bronchiolar secretions of the
patients with chronic respiratory infections, In
Witriams, J, D. & A. M, GREDDES : Chemothera-
py, Vol, 4, pp. 73~78,Plenum Publishing Co.,
New York, 1976

WARE, Kk E:/7> ABEERERR B
RIEAFR 8 :748~752, 1978

FHRARX, REERE AR B RFEX:ER
MREEREBRIC R TS 3 AEMAREFERRD £
-V, E¥DdDH 109 : 430~432, 1979
ZFEEE, BEAERR, FTREX AR ® EQ
BN R EETREBERE. BRKRAR

8 :1887~1891, 1978

T B, BHARKE, TEARE BREX, B
%, HFH & WMAERT : f-lactam R4
BoEEMHE (8 14H) D(—)-e-((monooxo)-
1-piperazinecarboxamido) benzylpenicillin %%
HOARE D I E—RE T, FRMEREIT:
883~889, 1977

15)

16)

17)

18)

19)

20)

21)

22)

23)
24)

25)

F) B, WERA, HTEERE BBEL 5
HuH, "RE K WNABRRTF, MBEANTF: -
lactam R EDEORZHWE (B 24) D(-)-
a~(dioxo-1-piperazinecarboxamido] benzylpeni-
cillin BMEKDO AL L P B E—HEER, %
#HEEE 97 : 980~986, 1977

Ji OB, RE B & FH BF R En
R, BHLEE BERRAN, THEE NEE
BT f-lactam RALEDBEOLEWHTE (23
#8) 6-(D(—)-a-(4-alkyl-2, 3-dioxo-1-piperazi-
necarboxamido) phenylacetamido] penicillanic
acid D 1§ 15 HEARBE £ HERRO7 ¢ 987~994, 1977
Nomura, H,; I, Minami, THiTaka & T.
FuGoNo : Semisynthetic pA-lactam antibiotics,
VIII, Structure-activity relationships of a-sul-
focephalosporins, J, Antibiotics 29 : 928~936,
1976

WNAER, 8k % FHFEH, AR & B
AR, ARSHE, BEDEME LERB AHA
5 : HR-756 wB¥ % %HE - BRIKWH A, Che-
motherapy 28 (S-1) : 436~446, 1980

WAEE, FHRRX, AT BEIRNE &
A K AR 8 EEBAR B L5 FFK
F| : Ticarcillin DK iHY - BRIKWITIE—BKERT
0% 52 & Y 5 % L it ——, Chemotherapy 25 :
2641~2649, 1977

BAEE, K E, BofFlE EEAR F&
BE, RE&ER, #FEA, xR & LBRRH
MoK, ®0RME K BA ANAS:
Cefamandole iz ¥ 5 2 H9 - BRFRMTIZE, Che-
motherapy 27 (S-5) : 321~333, 1979

B X, HHEXR FE—B &8 @ ¥R
£ RRBEREREORRI VB I Mk B~
lactamase jE4: Haemophilus influenzae, E%¥D
»d A 106 : 199~201, 1978

Syres, R. B.; A, GrirFFITES & D.'M, Ryan:
Comparative activity of ampicillin and cefuro-
xime against three types of Haemophilus influe-
nzae, Antimicr, Agents & Chemoth, 11 :599
~604, 1977

7 % X : Personal communication

I&: %4“ 5; /J\Eiﬁﬁ, ﬁgnﬁ?ﬁs ﬁ)”ﬂ—"
R &, K BA, BHREM: Cefazolin K
B+ 5 ERERET L EREREL FL L LR
B £ ie 33 5 %5 R I D W T, Chemotherapy
18 : 552~558, 1970

MABE, fQaiER) PREBBREZHREL
7= Cefotiam (SCE-963) D #ify « BIKHH A,
Chemotherapy 27 (S-3) : 373~392, 1979



VOL. 28 S-6 CHEMOTHERAPY 567

CLINICAL AND LABORATORY EVALUATION OF
CEFOPERAZONE (T-1551) WITH THE SPECIAL
REFERENCE TO RESPIRATORY TRACT INFECTIONS

KE1zo Marsumoro, Harumi Szisumo, YosHio Uzuxka,
TsuvosHr Nacatake, Yukio NocucHi, MasatosHr Ipk,
Kimrrosur Tamaki and Kiwao WATANABE

Department of Internal Medicine, Institute for Tropical Medicine,
Nagasaki University

Masato HayasHl

Department of Internal Medicine, Hiraga General Hospital

Rvokicur TakAsuat

Department of Internal Medicine, Iwate Prefectural Isawa Hospital

Korcu1r Yokoyama

Department of Internal Medicine, Yamagata Prefectural Central Hospital

Hisao KiMura

Department of Internal Medicine, Fukushima Rosai Hospital

Cefoperazone (CPZ, T-1551) is a new semisynthetic cephalosporin antibiotics, which
possesses much the same moiety, or 2,3-dioxopiperazine ring, as piperacillin has. Clinical
and laboratory study has been performed on CPZ in order to evaluate its usefulness mainly
in respiratory tract infections.

Antibacterial activity of CPZ was superior to the other broad-spectrum cephalosporins
against respiratory pathogenic Streptococcus pneumoniae, Haemophilus influenzae, Pseu-
domonas aeruginosa, and Klebsiella pneumoniae. Stability to B-lactamase was established,
utilizing B-lactamase-producing ampicillin-resistant Haemophilus influenzae (4 strains) and
Haemophilus parainfluenzae (1 strain). This cephalosporin antibiotic combined with
netilmicin, a new aminoglycoside, was synergistic against 17 strains of Pseudomonas aerugi-
nosa isolated from a patient with the serious respiratory tract infection caused by Pseu-
domonas aeruginosa, by the method of checkerboard dilution.

The concentration of CPZ in serum, sputum, and other specimens was determined
by either a cup or an agar-well method, using Proteus mirabilis ATCC 21100 as the test
organism. The minimum measurable concentration of the cup method was as low as
0.01 ug/ml, and that of the agar-well method was 0.5 ug/ml. Concentration of tissues in
rats after intramuscular injection of 100 mg/kg or 20 mg/kg was in order: Serum>
Kidney>Liver>Lung.

The serum half-life of CPZ in a patient was approximately two hours. Ratios of
maximum sputum level to peak serum concentration ranged from 0.196% to 1.36% in
five patients with chronic respiratory tract infections, while ratio of maximum intra-
bronchiolar level to peak serum concentration was as high as 12.49% in a patient with
chronic bronchiolitis.
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An experiment on experimental Klebsiella pneumoniae B-54 pneumonia in mice
demonstrated expected superiority over cefotiam as well as cefazolin.

Thirty-three respiratory tract infections and four urinary tract infections were subjected
to clinical evaluation of CPZ, indicating favorable clinical response, that is, the rates
of clinical therapeutic efficacy were 81.8% and 100%, respectively. Two of them showed
reversible slight elevation of transaminases with or without that of alkaline phosphatase.
The safety of the antibiotic was good.

From the above results, CPZ is a useful cephalosporin antibiotics, in terms of high
activity against respiratory pathogenic organisms including Pseudomonas aeruginosa,
stability to B-lactamase, favorable clinical effectiveness, and good safety.



