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7fic 2, 3-dioxopiperazine * $ 2EFHL\W\ k770 XEY K Tdh B cefoperazone (CPZ,
T-1551) I2DWT, E#HE & OERINRA LTV ROER 2B,

1. EERSYME P. aeruginosa 200 BRICOWTCERARE THEZELRE Lic L ¢ 5, B 108
cells/ml Tid 12.5 p¢g/ml, 10°cells/ml Tid 6.25 pg/ml ICESZUDHOY -2 b1, T
i piperacillin IZTCE 3+ A{ETH 70, T2, GM & ORI RMHEIZED S hizh - 12,

2. EERRGIT1g 1 ReRE AR OMAEE DY — 213 95~200 #g/ml (F#5130 #g/ml) T, M
AR I 1 2. 36 BERE T - 12, RebHEZ 6 BRI S TTYH20.5+1.9% Th-1, 28 A
G 1g ARSI 2 BERREOMmABE X RUIS

ST EER A28 - SR OERIC 18 BERIT -85, BHFEEIZ1HTE
BRI BT 106 pg/ml & Ed> 51238, O 1 FTRAERALUT T, Bk, RBIRIHENDH S X
5 Th-o1ze

3. 19BOEERYSE (RTI 64, BTI 44, UTI 74, ZDm 28D icEH#REL THE
BREBRH Uz, BEIERENS L, 10 AVEBEEY > T, KRHEIX GNR 28
23/29 & % <, Klebsiella, E. coli, Pseudomonas D& AW E Th b, IWEDRIIZH~BE 17,
Bk 2 THERIRIL 89.5% Th -1,

BENBROBERRBBOES ¥ F 1L 5, 24T ALP, transaminase D EFEXBH 1z,
S51BERE R/, FANTIZDEEZLNDD, D1 HITER & OBEZIZED L, 3
tz2 4T RBC, Hb, Ht DEBEFEDETE#RUIZD, Wih b EEHRS L OBEBIIFRETH 3,

ULFANE GNR itk 2 BERRICERA L ELSNIL

Cefoperazone (CPZ, T-1551) i1x~=v Y Rkt teus, Enterobacter sp, 7t KL THMBVWHENEH T
& piperacillin @ moiety ‘T% % 2, 3-dioxopiperazine 5LVWbRTVW3Y, EFKOKABBIMO LT ~
27 7RAKXY YO THICEALLHET, /54 RARY VAICHRBRZ28BETTEShTVDY,
BESXCBRERCHLTERVCHENYTL, BiCft EHRCOWTHUTOX S KiE N, RIS X CEEE
ROET7 7R AKY VAIRE R SHENRZ RS 2 5 MRHEZME O THRET 5,
7z Pseudomonas aeruginosa, Serratia, indole (+) Pro-
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Fig. 1 Susceptibility of P. aeruginosa to CPZ
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Fig. 2 Susceptibility of P. aeruginosa to CPZ
Inoculum size : 10f cells/ml

(%)

lOOW

501

‘3/"”0.39’0,73 1.56[3.13{6. 25|12.5] 25 | 50 {100{200]400 p400{Total

CpPZ 0(7|1)|4({22{41|38( 9|22]|19|28| 9 |200
GM 3| 8(55(64(32]15|6|1]|1]|4|15| 6200
Fig. 3 Correlation of antibacterial activity be-
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Fig. 5 Standard curve of CPZ
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Fig. 4 Correlation of antibacterial activity be-
tween CPZ and GM
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I. FEBIURR
1. BBt P. aeruginosa |34 2 EH
KB RRERITFI COMEL 12 P. aeruginosa 200
TRV, (CEREPEEREC X ) FEONENYIE
Ut
Ry Fig. 1~41TRUTz, #HEE & 108 cells/ml
Cix CPZ 13 12.5 pg/ml, GM Ti3 3.13 pg/ml ¥
—2BFLTOVIN, Wb 0.78~>400 ¢g/ml E
COBIEVDFERUTL, $12 108 cells/ml T3 CPZ
i3 6.25 pg/ml, GM i3 1.56 pg/ml Ic¥— 2 %#BULT
+h, FHITIL88% 15 25 pg/ml LUFCHIE 3N,
wieh s ORBEEAV, HERT GM & oEBIBER
A% &, Fig. 3, 4i1TRLIZE ST GM izd L 100
pg/ml U EO¥T 4 FHID 50 pg/m]l LT CHEILEIN

MIC (ug/ml)
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Table 1 Serum concentration of CPZ following drip infusion

1) Following 1g drip infusion for 1 hour

B.W. Serum concentration (#g/ml) T1/2 S-Cr BUN
Case | Age End of ; '

(kg)| ,End.of 1 2 4 6hr. | (hr) | (mg/dD) | (mg/dD)
K.K. | 69 48 115 44 46 29 17 2.7 1.0 18.0
T.K. | 35 70 95 71 44 15 7.6 1.5 1.0 16.8
T.S. 73 70 125 60 38 20 11 2.2 1.1 15.4
M. N. 58 52 115 100 78 57 41 4.0 0.7 11.3
M. M. 21 53 200 63 66 24 10 1.4 0.7 7.5

Mean=+S. E. 130+18.2 |67.6i9.2 54.4i7.5|29.017.4 17.3+6.1{2.36%+0.5

2) Following 2 g drip infusion for 1 hour
Y.O0. | 75 |58.5 220 160 120 62 33 1.2 | 1.45 20.3
M.N. | 63 |54.8 125 115 95 68 ’ 1.3 17.0

Table 2 Urinary excretion of CPZ

1) Following 1g drip infusion for 1 hour -

Start of infusion Total (0~ 6hr.) | Recovery (%)
Case 2~ 4hr, 4 ~6hr.
2 hr. end of infusion (mg) (%) Mean=S. E.

K. K. 800 #g/ml 104 mg (950 #g/ml 52.3mg|320 #g/ml 27.2mg| 183.5 18.4
T.K. 550 126.5 500 34 190 15.2 175.7 17.6
T.S. 190 108.3 105 36.8 140 17.5 162.6 16.3 20.5+1.9
M. N. 1, 400 175 1, 000 75 67 5.4 255. 4 25.5
M. M. 290 181.3 700 49 66 15.8 246.1 24.6

2) Following 2 g drip infusion for 1 hour
Y. O. 500 135 1,750 105 750 94.5 334.5 16.8

55 DOh b BED SN, WEOBICH S b /s Xt
IZBD SN 517,

2. FREHEE

1 WEHE

BHEIORIEIZ M. luteus ATCC 9341 Bk X HREE &
BT 4 AT ETITS -1, AEHEME heart infusion
agar (Bf) pH 7.2, @/ ¥ 1 2 2 (& Whattman
AA, W & F Balston Co. # TEHEHI 201 83
12o HEXERRHRIZ Monitrol-1 & ) BGEEWR (PH7.0)
FRAWTHRE U1, #Riz Fig. 5 1TR7 @ h Moni-
trol-1 &) vEEEETIR Tl IEHBICE P OZENRBD
bhte, COREE L CRBFROEAKEEGESLT
WA DEEASLNT /2 Monitrol- I Tid 3.13 pg/
ml, V) L EREREK Cid 0.78 pg/ml L TRIETRETDH >
2o UTFTOXKBRTIIMBEIZZDT T, RiTY -~ ERETK

T20~50 fFICHRU TRIEL 12,

2) AR SR OMAEE B X OUR B

FHHR s BB ED /2 ERIREI 7 Blic, CPZ D 1g#
fv2g HEMWHEL, ABKTRSIOKTL, 2,
4, 6EFRIBITERMU 12, BR (X A2 5 B bA B~ 2 B[,
2 B~ 4 RS L O 4 R~ 6 Bl 3 T 3 [Alic 3
UTERICZO—BEMEICH LIz, &Rz Table
1, 21TRUTS,

MW 1g 1SR 58 °K 7 95~200
pg/ml, 2 WEME 38~78 #g/ml, 6B fE{H 10 #g/ml
BIBRITIETULC)Y, 18I TIIFEMEREs L1, 2g 1
AT ST 1 BSMICHK LU CER LU Tk
», dose response 3E@¥» HTI, MAERERIL 1.2~
4R EBAZEDL KI5 1008, T2 BHBRE TH-
1o 5 6 BER S CORATHEIN T 16, 3~25.5% (.
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Table 3 Serum, biliary, urinary concentration of CPZ following 1g iv administration to patients

with obstructive choledochus (pg/ml)
Serum concentration Bile concentration Urine concentration
Case 1 2 4 6 hr, 1 2 4 6 hr. 0~2 | 2~4 [4~6hr,
A 70 54 46 17 <0.8 12.2 54 106 1, 400 800 740
B 112 99 54 44 <0.8|<0.8| <0.8| <0.8 | 1,200 780 980
Laboratotory value before administration

Case | Age | Sex | GOT | GpT | ALp | FofL | 1py | wac
A 54 M 22 30 51.5 5.3 363 18,100
B 76 M 11 7 26.7 0.4 318 7,700

#20.5+1.9%)Th b, D€ 7 7 v 2E ) LANICHN
EETH -1, RAEEIIREBIE > THEINSD,
BEBEL 1g 58T 190~1, 400 #g/ml, 2g R5E
© 1,750 pg/ml ZRUL T,

3) HEEOBEHG, RAOBE

SBFH SR AR 51T Uiz 2 BIDEERE (& b ICEEE
W) ARl 1g H#xk, 1, 2, 4, 6EMEBIcA
W L OoME R, 722, 4, 6BMITERLTCZOD
— IR BRI, ERA RN 10 B H, Bidfdik 1 FE
FBLTWA,

FERIZ Table 3 ICTRTED , MAMEE 1 REET0
pg/ml B X0t 112 pg/ml T, mAEEEREIEH 2.5 K
MB L0 3. 4BHTH -1, TIAEHFRIIZABITAR
MBS MAEEYSE A, 6EMEIC 106 £8/ml *7R
U7:d, BHITIRKBRERAUT Ch -1, THRH
EIL 0 ~ 2 B Ti3dtic 1,000 #g/ml R &k A, Ltk
4 700~1, 000 pg/ml Z#FEL 12,

3. ERERBITORKE

1) BERYR

19 O ZBARIBYUEICARIZRE L TR EY
WA U1z, SEBIDPIERIIIT R 2IBYLE 6 £, FRE Y
40, REBIUETH, Z20M2BTHE, WTFNLH
WMENE L, 10 IVEWRBEE T A0 Th -1z, R
BRISERRAYICH B AEIR 72 5 ot #Rk, CRP, WBC
B2 DRBEMEOHED S, FHHBEENPRO-HTL
h¥IELU T, -

$ERIZ Table 4, 51TRY,

WRHBE ORERIE Table 4 ITRT L 510y 5 Apatkis
BUEEELED T, —HOBEIzoWT MIC JIE
UTL#ER, $NT350 pg/ml PIF T -1z, SHDR
B R 185, B 141 (No. 9) Thbh, #5
BI1H2~4g, WEHMIIEA 16 B, KRS5RIT

‘K568 Th-oize

R BRBRE CIEREBLTH» UL, IHERE
BLOHEVRETHH, & 185 BERMICHRLE
V2R o1, ERERLH, KEXMHK2
B, BEKRELK 3BT, H. influenzae, Pneumococcus,
P, aeruginosa Iz EDBRH I Nrchs, MBEEEIC & BR
Wic b BHE 123 EDTH-12, 55, REIHED1
Bliz MCF 640 £ & 73 b KK DB Tled> - 12 AR §
HBH, WIKAD H, influenzae 135 LT O TS
FICHIER T UT,

IEERGUE 4 BITIIERL, E1, BH2TH-
o BREID S b 1 BUIEATHELERIC 6059-S A 3 h,
E. coli 5 K. ozaenae WHEXREZBL LT Y, &A
WEItE - T K ozaenae 55 S, faecalis WWERR
Utz, D 1 BNIEREETICRE I 1tz S, marcescens &
E. aerogenes % 107 cells/ml 2> 5 10%cells/ml iz
Ufzd3, 7THHECIREEREERU 12 8Th 2,

RESBYUE CIIBEMER 3B, BWEL - BEBRL 24
T, R E. coli, K. pneumoniae, P, vulgaris, P.
aeruginosa '2 X Thh, EPIBERERIIESHChH 512,
TR 16, FUO (REED D144 BRDRIRE
HMTh-1o

BLE2EIico 3 &9, FR8, B2 CEDIZ L
$y BRULERE 2 L 17/19 THERE 89.5% Th -1z,

HRHBESIOZIRIE Table 5 iR Uz, 2BLED
BUOMINIc DI ZNFROE TR LI, HDS
KTH LN K. ozaenae 2>5 S. faecalis ~DEZR,
E. aerogenes & S. marcescens DR LIAIE T ~NTHE
kA1, BT P. aeruginosa 4 Pl 2B Uiz,

BEREERDROBBEYZ L, 3HYBIIIEA
EN1H2g THARBREBB LN,

2) EIER/Z 5 IR EEORE)
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Table 5 Bacteriological effect of CPZ classified by the infected organisms

o No. of Bacteriological effect No. of Bacteriological effect
rganism : Organism .
strains | Cure C?;fa;;gh Decreased strains | Cure Clr.\z;:a;&th Decreased
Staphylococcus sp. 1 1 P, vulgaris 2 2
Pneumococcus 3 3 E. agglomerans 1 1
a, y-Streptococcus 2 2 E. aerogenes 1 1
E. coli 4 4 H. influenzae 2 2
K. pneumoniae 4 4 S. marcescens 1 1
Klebsiella sp. 3 2 1 Pseudomonas sp. 4 4
P. mirabilis 1 1 Total 29 25 2 2
Table 6 Laboratory findings
S-cre- Coombs
RBC| Hb | Ht | WBC|Plate-| GOT | GPT | ALP | BUN | atini- [U-pro- test
Case let (mg/ | ne Remark
(x10%)|(g/d1)| (%) |(x102)(x10%) (U) | (U) | (U) dl) | (mg/ [tein Direct] Indi-
dl) rect
451 | 14.8 | 44.1 | 133 |26.8 | 16 8 4.4 |43 2.5 + — - i
1|s.0. | 308|10.2|30.2| 70|19.5| 22 | 7 | 47[18 |L2 | — | — | — | Debydrar
(378)i(12.2)/(35.6)| (69) | (=) | (D) [ (D | (D (D (=)= ] — | — [Hom
2| B.U 366 | 12.6 | 35.5 52 | 37.8| 15 3 9.0 10.110.80 - —_ -
e 318 1 11.0 | 33.2 43 | 33.5 | 17 4 7.6116.7]10.85| — - —
3| T.K 460 | 14.6 | 42.0 91 | 33.5 15 19 45| 16.8 | 1.03 + - -
T 495 | 15.5 | 45.0 57 123.71109 |225 |13.710.8]0.98 — - —
4| T.s 410 | 13.4 | 39.0 70134.7| 14 7 6.0]15.4]1.14 - -
* ¥ | 419 ]13.9]41.0 75125.1| 16 8 6.7117.011.20 | — — —-
51U o 381 ] 11.0 | 33.5 82314 19 7 6.520.3]1.45| — — —
© Y| 4201 11.937.0 69 | 28.4| 17 9 6.5]15.5]0.96 | — - -
6| K. K 395 | 12.7 | 39.5 89| 25.5| 18 5 6.8/18.0]1.02| — - —
s ] 403 113.1142.0 86119.8]| 20 9 7.0117.7]11.00 | — — —
71 1.0 469 | 15.7 | 45.4 | 161 | 24.7| 65 47 | 19.7123.0|1.60| + - -
t 393 | 13.2 | 38.8 69 129.0 30 18 111.5115.011.10 — — —
3| R.Y 381 |12.91 38.0 58 [ 20.2 | 30 23 9.1/16.3|0.58| — — -
ctc | 371 ]12.537.0 49 | 15.9| 33 20 8.1/14.3(/0.64 | — — -
9| R.T 382 | 11.6 | 36.0 8| 7.8 80 55 | 56.5| 5.00.70 | +
o 320 | 10.5 | 31.5 42 | 18.0 | 63 35 |137.9] 8.010.60
10| s.N 445 | 15.2 ‘ 45.5 93] 22.2| 23 14 5.8 11.3]0.71 + - -
s | 445114.9 ) 44.0 64 | 15.6 | 17 5 4.1112.410.70| — - —
1Mk 458 | 15.0 | 42.0 | 109 | 14.0 | 20 18 5.0]15.0]0.88 | H — -
c ] 440 114.7 ) 41.0 68 116.0 19 25 6.0]10.0]0.71| — — -
2lT A 406 | 13,8 | 39.2 | 115 18.0| 19 21 6.0|17.0|1.00 | H - -
i 445 | 14.1 | 40.5 78 121.0] 23 28 7.0113.0]0.87| — — —
13| HT ' 400 | 12.2 | 38.0 | 215|29.3| 25 18 7.2 9.0 1.00 + —
© ] 398 111.9 1 34.5 75120.81 26 13 4.2110.210.93| — —
14 ‘ M. M 410 | 13.1 | 41.5 90 28.9| 11 4 4.7| 7.5]0.70| — — —
<Y1 405 112.7 ) 38.0 74 129.81 15 7 4.7] 6.610.66 | — — —
5] 1.K 394 | 12.9 | 38.0 39 25.3| 23 16 8.0[11.3]0.74| — — -
c 392 ] 12.7 | 39.0 37 126.71 21 14 8.3/11.60.65| — - —
16| s. 1 324 | 9.5 31.0 61| 44.0| 29 19 4.5]21.410.82 - —
i 303 ] 9.5]29.5 451 31.0] 25 12 4.5114.910.86 — -
7!lT. 0o 420 | 13.1 | 38.5 52 |25.83| 19 9 8.0112.4]0.81| — — —
e 386 1 11.9 | 37.0 52 | 16.4 8 7 4.9114.0)0.83 | — — —
18| M. N 403 | 8.9(27.5| 201(30.0| 12 5 7.4117.0]1.30 | + - -
c 371 ] 8.9 26.5 81 |22.5] 18 7 8.7 7.011.10]| — — —
— 393 |10.8|35.2 | 117 20 20 9.7(16.0| 1.10 | =+
19| K.H /| (57) | (68) 7|7
3911 11.3 ] 34.2 76 24 18 |14.7 118.0]1.10 | —
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BIWERRE LC14l (T.K.) ic9BEE b REISHB
L, FEICFHEERE  BOESHhIEIh T3, $1
EERERNC O I BEH], REBZROFEEKRREMEORED)
HERESIR Hh BRE U1z, REFEE I3 #4E (GOT, GPT,
ALP, £V Vv fH), Bise (BUN, mE s v 7 ¥ =
U, RETR), MKz (RBC, WBC % & 04 8,
Hb, Ht, B30, EME, coombs RE/ZE TH 5,

#Rix Table 6 WWRTCTEL, EM3 (T.K.) T
ALP, transaminase fHD LR% 3 1z, T 12 fEHI 19
(K.H.) Tix—@H:ic GOT, GPT, ALP »EHRUI
P, ®S5dhic 1P, DIC WEfF3 T3 & bEA
50, RIEBEEH~ 2 B%icERE{LL 1z, RBC, Hb, Ht
EOBEDETY 2 liIc@BD1z»s, ER2 (B.U.) T
i3 MCF 640 & DiRBITH H /DI D & b EZ AD
N, FHIE OREBERIITHATH 5, F12EH1(S. 0.)
TIERBRC X BBADIcD & b ZEA S NI,

0. ZRESTCICKERE

FENL 7 oG, BB U TBLVWHE 2 <2
FVEIRU, RHCREXRD €7 7028 Y VEHIE 5124
JEZ/s P. aeruginosa 1CEEVEAERTL, ZOME
73id piperacillin 1ZCid 5 b DEEA LN S, D
Eie LT CEZ X hBWAENRBELTWE0S, &
AMICBRXE Ny, —fFicBE T zRBREvFsbhail
o5, Al e Melg BLv2g PEBBERE
UILEF D — 2 IO+ 7 7 80 28 Y LHlIICHE~NE
<, MAR¥EET b 2 BRARIE T CEZ & h BEFEV-&
Th-o1r, RebBEHS 16.3~25.5% L 58 Ic L 43
HERY oY, IR EAEREINZVWC LD, B
Z5 13 70% BRI EH X b HElE I B (D & HEE S
NTWBY, AFFETH 150k 100 £g/ml Ll E D ¥E
ZRU, EICATREAD 5 B i3 1g #5856 #g/ml
DBRERRUIL, U ULD 1 B KEBRIERALUT T
bhH, KPIFiAEED CMD ETHI: b St sh
B 1P, COL 5 IEEK, RBILEBEZIHS LE
ABY, BEBIIENDOHEG b +OE T2 3 THS
9o

RABEL b BeE B4 1g #15T 1,000 £g/ml LLE
Thb, TFhicLTbEAIL CEZ /s & & AEDHEIS
¥ETALDEEZELLNSY, MEASNOWE, A< b
LA EHE - T GNB Itk 3 BEIE S 123 8GR
ENERIBEEEAOND, F1HEFE GM MEKRD
HEPBREINTW2Y, FIENDE A TRNIZTE
{ GM THEBERYLEIC R b Tihd 5,

BHEOREIHRRYLE 19 Slicd T ABEDR ¥ R L
el s, BH, BHEED T 89.5% DBEHELXEBI,
AR TORRBNIBME DS {, IHEBRBERD
BIsZd otz &, BE O P aeruginosa X FEH L1z 4
BITNTIPREBDILC R ERERT A E, XY
WMREITNEWFEEEASN B, 51T Klebsiella, Proteus
75X E. coli PSD GNB HARH U T AERIT & B EIBY LS
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Basic and clinical studies on cefoperazone (CPZ, T-1551), a new broad spectrum
cephalosporin derivative with 2,3-dioxopiperazine, were carried out and the following
results were obtained.

1) The MIC value distribution of CPZ was examined by plate dilution method
against 200 clinical isolates of Pseudomonas aeruginosa. The peaks of susceptibility
distribution of CPZ at inoculum size of 108 CFU/ml and 10% CFU/ml were 12.5 ug/ml
and 6.25 ug/ml, respectively. These results were similar to those of piperacillin.

2) The serum level and half-life of CPZ were measured following drip intravenous
infusion of 1 and 2 g doses for 1 hour. The mean peak level at the end of administration
was 130 pg/ml, ranged from 95 ug/ml to 200 ug/ml and the serum level after 2g
administration was twice as high as those of 1g. The mean serum half-life was 2.36
hour and the mean urinary recovery within 6 hour was 20.5%=1.9%, respectively. In 2
patients with obstructive jaundice due to pancreatic cancer, the biliary levels of CPZ
following intravenous administration of 1g were studied. The biliary level after 6 hour
obtained was 106 ug/ml in 1 case, however, in other case was below assay limit.

3) Nineteen patients with various infections (6 respiratory, 4 biliary and 7 urinary
tract infections and 2 other infections) were treated with CPZ in daily doses of 2 te
4g for 7 to 16 days. The majority of them were in advanced age and 10 patients had
underlying diseases such as diabetes. GNR were mainly isolated 23 out of 29 strains,
which were composed of each 4 of E. coli, Klebsiella and Pseudomonas and others.
Clinical responses were excellent in 9 cases, good in 8 and fair in 2. The effective rate
was 89.5%.
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As to the side effect, a rash was observed in 1 case. The elevations of ALP and
transaminase were observed in 2 cases. One case accompanied with rash was thought
to be due to the drug administration, however, another case seems to have no direct
correlation with the drug. Also, a slight decrease in RBC, Ht and Hb in 2 cases was
thought to bhe not associated with the drug administration. It is concluded that CPZ
was useful to the treatment of various infections due to GNR.



