VOL. 33 S—4

CHEMOTHERAPY

<y ARBRMERAEC X3 % Imipenem (MK-0787) % x ot
Cilastatin sodium (MK-0791) #tFE# oEESRE

pRAMA-BIEFE -BH RE-
FEERREBEDFHE

B S

< v A ERIREGRE € 5 X 5 imipenem (MK-0787) & cilastatin sodium (MK-0791) @
BERFEID BESHRIZOWT, cefotiam(CTM), ceftizoxime(CZX), cefoperazone (CPZ), piperacillin
(PIPC), cefsulodin (CFS) 3 X0 gentamicin (GM) % HBIEEA L L THHET >0

ERMEENRYEC T 5 RO EICOWT R LI L &5,  Staphylococcus aureus,
Acinetobacter calcoaceticus, Pseudomonas aeruginosa Tl¥, TR ZNHEBEFRE L TH W
CTM, CZX, CPZ, CFS x X' GM X » 3 ENIERNE DI, Escherichia coli, Serratia
marcescens Tit, CTM LZIEAEZH 5\ MIERT WA, CZX X hH-Tuwi, %72, GM &
B\ ik p-lactam FIfittE P. aeruginosa Zx LT BARIIZ XMW EEZ RS, REFRBRGELR
Lo

ERPRBEGE T M\ T, E.coli TiX fEAAIL CPZ, CZX LIZIEMEDHRER LI,
A. calcoaceticus Tt AFIL CPZ, CZX, PIPC X hfEh, CFS LRAZETH»7c2d, GM X hix
Fo>Tois,

Klebsiella pneumoniae DT-S #k%& A\ e RERAIFRBFRYLIE € F L2V TIE, BEEFIORHR

i, PIPC X0 CPZ X vER T, CZX XDk -> T,

Imipenem (MK-0787) ¥, BRME L H 5 renal
dipeptidase (dehydropeptidase-I E. C. 3. 4. 13. 11)
kb, B-lactam BERKBIMHABE IR RS L4
ShTw A, Cilastatin sodium (MK-0791) i, XHE
AL 7 &A%, renal dipeptidase » ZIRE A2 AT W A9 [E
ETHEMNTAERIhYETH Y, BB TOREE Y
ko (b4, Z-S-[6-Carboxy-6-[[ (2, 2-dimethyl
-(S)-cyclopropyl) carbonyl] amino]-5-hexenyl]-L-
cysteine monosodium salt ‘¢, 4FxK C;¢HysN;OsSNa
P OFE 380.43 0P B EIEBEAORKRTHLD, #
#£x¥» Fig 1l @R L,

Imipenem & cilastatin sodium *EEH 1:1 T

Fig.1 Cilastatin sodium (MK-0791)

H oy NH: H
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Molecular formula: CisH2sN20sSNa
Molecular weight : 380.43

B&T5ctick b, imipenem o R hEIR K% & i
D, BEUYBRT A ENTEDILRESATLEY,

SHE, Hxx, <~ v AEROBEENREES XOHHT
RRYIEIC %3 % imipenem, cilastatin sodium #fAH|
D YEES R Iz o\ T, ceftizoxime, cefotiam, cefsulo-
din, cefoperazone, piperacillin, gentamicin % &
EHELTRHELLEDTHRET 50

I. RBHHSLURBHEE

1. EFEEE

Staphylococcus aureus Smith, Escherichia coli KC-
14, Klebsiella pneumoniae DT-S, Serratia marcescens
T-55, Pseudomonas aeruginosa 15846, P.aeruginosa
TP-5, P.aeruginosa K-13, Acinetobacter calcoaceticus
AC-54 Z{ERA LT,

2. ERAEY

Imipenem (MK-0787), cilastatin sodium (MK-
0791), cefoperazone (CPZ), cefsulodin (CFS), cefo-
tiam (CTM), ceftizoxime (CZX), piperacillin (PIPC)
# L0 gentamicin (GM) D\ Fhd NAiD 8 52 7o
HEREER LI,

3. (ERmW

MEREA S X O MR B R YPME B0 12, Std-ddY St
< v A (48 17~18g) %, REREPEBRTI, FHFR
M=o A (58l 18~20g) #{EA L7,
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4. REFHRER

RRpEERT [ LT: 5 B 8 B0 £ EM T 5 R
Fhr, BACEEREFSRTHNEEICHE LT WE
Lo

5. EERREIEREARRE

S. aureus Smith, E.coli KC-14, S.marcescens T-55,
P. aeruginosa 15846, P. aeruginosa TP-5, P. aerugi-
nosa K-13, A.calcoaceticus AC-54 % nutrient broth
(NB : Nissui) ¢ 37°C 18 Befijsz ek, RS THRL
6% hog gastric mucin (Orthana Kemisk Fabrik A/
S) LEEBREA LI, COERY 1H 10 ED~ v AD
B EEL, Ry 2 BRSCE Y K TRE L, ¥
Fix, 7 BEAEFEEER T\, LircurieLo-WILCOXoN
BT L b EDs fEXBH LT

6. ER EFHERERYIE

E.coli KC-14, P.aeruginosa 15846 ¥ XU A. calco-
aceticus AC-54 % NB T 37°C 18 Bs[iiss &%, R
TERL, B0 L EREOCEEL, TEERY
BB, tE—RF5LE L, HiEE 4 HRERIC,
AEMY R THE L, HEE 24 B ERY EEN
WZi%H L, homogenize £, EBWEEMELL,

7. ERETERERGIE

K. pneumoniae DT-S %, nutrient agar (NA : Nis-
sui) ¢ 37°C 18 B[S Mk &%, NB IKi%i X & nebu-
lizer % BRSO FENC X h BBREP S, H

BETH 2,5 8 BREIAD BV 15 18, 21 FMA0
Fhrh 3EESY 5L, 5 BMERRRY v,
Lrrcurienp-Wincoxon B2 X b, EDyo fE¥BEH LY,
¥ AT 15 R Bk 1B 5L, 3,62
BRI s EERC I L, homogenize 8, £y
RER T ot o¥s, BRI SE, HNEKN
L, 1F4TRE LT
II. £ 8 & R

1. RZHRE

Table 1 = fEAE#D MIC {E % 7~ L oo Cilastatin
sodiumi, HEH% R imipenem DHEHLE
ErEx ot

2. EBRMERERRIHECRT 5 BRHR

Table 2 IZ#EB% ;RLTo T/ithd S. aureus Smith
Ci¥, imipenem ¥ijh,
BEEF & 1z, EDjo {Hix 0.004 mg/mouse THotk,
fh3EH & o HEF T, CZX X h# 100 £, CTM kb
# 20 fEENRTER Y, MIC {ELIZEHBL T, E
coli KC-14 T3, imipenem Bifho> EDj, fHid, 0.052
mg/mouse ThH b, P X b 0.017 mg/mouse iz
b, BESRIERL, CTM LB ERETH-
CZX X Hix4 - T\t S.marcescens T-55 Cit, B
B#|o EDs, {fix 0.24mg/mouse ThYH, CIX 0
0.016 mg/mouse X h 4o T\ izA, CTM @ 2.75mgf
mouse X hITBH T\ i, ZORERIE, MIC fHLRL

imipenem, cilastatin sodium

Table 1 Minimum inhibitory concentrations of imipenem and various antibiotics

Inoculum size MIC (ug/mi)
Organism Imipenem/
(cells/ml) | Imipenem | Cilastatin | CTM | CZX | CPZ | PIPC | CFS | GM
sodium
S.aureus Smith 10° 0.025 | 0.025 | 078 | 6.25 | — _ _ —
108 0.013 0.013 0.39 3.13 — — - -
E. coli KC-14 1o° 0.20 020 | 0.10 | 0.0 0.20] — R
108 0.10 0.10 0.05 0.025 0.10 — - -
- ;
S. marcescens T-55 106 1.56 1.56 12.5 0.20 — — — —
10 0.78 0.78 1.56 0.05 - - - -
t]
A. calcoaceticus AC-54 105 0.05 0.10 50 6.25 |>100 >100 - -
10 0.05 0.05 50 3.13 [>100 >100 - -
P. aeruginosa 15846 10: 3.13 3.13 - - 6.25 - 3.13 3.13
10 1.56 1.56 - — 3.13| — 1.56 1.56
8
P. aeruginosa TP-5 10 3.13 3.13 - - % — |s0 6.5
10 3.13 1.56 - — 12.5 — 12.5 3.13
8
P. aeruginosa K-13 106 3.13 3.13 - - 6.25 - 3.13 {200
10 1.56 1.56 — - 3.13 —_ 0.78 50
8
K. pneumoniae DT-S 105 0.78 0.39 - 0.025 0.10 1.56 - -
10 0.10 0.20 - 0.006 0.05| 0.78] — -

(=) : Not done
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Table 2 Therapeutic efficacy of imipenem, imipenem/cilastatin sodium, CTM, CZX,
CPZ, CFS and GM against experimental infection in mice

Orean Challenge dose Antibiotic EDso (mg/mouse)
reanism (cells/mouse) (95% confidence limits)
Imipenem 0.00041 | (0.00032—0.00052)
Smith 5.9%X10°% Imipenem/Cilastatin | 0.00040 | (0.00024—0.00067 )
S. aureus Smi (210 LDso) czXx 0.050 | (0.032—0.077)
CTM 0.0078 (0.0048—0.013)
Imipenem 0.051 (0.036—0.072)
> ooli KC-14 1.3X10° Imipenem/Cilastatin | 0.017 (0.012—0.025)
E. coli (173 LDso) czx 0.0018 | (0.00012—0.0027)
CTM 0.011 (0.007—0.017)
9.6X10° Imipenem/Cilastatin | 0.24 (0.16—0.37)
S. marcescens T-55 ( 6'0 LDso) czX 0.016 | (0.008—0.031)
0 CTM 2.75 (1.57—4.83)
1.9X10° Imipenem/Cilastatin | 0.0057 | (0.0033—0.0098)
A. calcoaceticus AC-54 (11'1 LDso) CzX 0.40 (0.21—0.77)
° CTM 6.8
Imipenem 0.017 (0.011—0.025)
1.9%10* Imipenem/Cilastatin | 0.010 (0.007—0.014)
P. aeruginosa 15846 (11'4 LDso) CPZ 1.0 (2.64—6.07)
’ CFS 0.315 | (0.193-0.513)
GM 0.067 (0.039—0.115)
Imipenem/Cilastatin | 0.014 (0.010—0.019)
1.2x107 CPZ 16
P. ¥ P-5
aeruginosa T (29 LDso) CFS 16
GM 0.12 (0.08—0.18)
Imipenem/Cilastatin | 0.0078 | (0.0043—0.0143)
P, qeruginosa K-13 5.1x10* CPZ 4.2 (2.17-17.76)
’ ( 10 LDso) CFS 0.12 (0.07—0.20)
GM 4

HBIL Ty,

A. calcoaceticus AC-54 Tix, BEEFID EDs, {HI3,
0.0057 mg/mouse T b, CZX @ 0.4 mg/mouse 3 X
V' CTM @ 6.8 mg/mouse & tH~XTH ST BERT-L)
RABoh, MIC fEEidiFHBIL Ty i,

P. aeruginosa 15846 T3, MIC fEiTHEIEA & 343
AETHo7 M, EDy {Hix imipenem HEf:T 0,017
mg/mouse, HfEXI ¢ 0.01 mg/mouse T% h, CPZ »
4.0mg/mouse, CFS o 0.315 mg/mouse ¥ XX GM 0D
0. 067 mg/mouse THRTER TV,

P. aeruginosa TP-5 13, B-lactam HIiEEkTH 5 A5,
BHAFID EDso fEi2, 0.014 mg/mouse TH b, Mitkik
KAEHTHY, ZO%BiX, GM © 0.12 mg/mouse
IhERTV I,

P. aeruginosa K-13 i3, GM W TH 525, BEAF
OMIC f&i3, CPZRCFS LigiEAZTh b, %0
EDsyo fE 12 0.0078 mg/mouse T % b, CPZ o 4.2 mg/

mouse X CFS @ 0.12mg/mouse X hBNicfERIE
bihtc,

3. FEBRMRBRIEC T2 HBEDR

E.coli KC-14 D#ER% Fig.2 iR L 12, BEAH,
CPZ, CZX L iz EWMEEITxT 5 dose dependency
BRI, BEYPBICERELZZIROh L o1,

A.calcoaceticus AC-54 DR % Fig. 3 1Z/R L1, B
BENIBEREIMEL 7% 10 mg/mouse 13 ER T T
ey, BRI RO CPZ, CZX R XU PIPC i X
TERTW I, LA L, $EAEZ 13 L% 3mg/mouse
8T dose dependency iz & A EFRbRLH - T,

P. aeruginosa 15846 \Zxi+ 5 1EIRED BENREY
Fig. 4 ;R L7=o CPZ ® 0.3 mg/mouse #r5|3%hEN
MBI WD To T, BEEHFITIE, dose de-
pendency 2R Sl o7chsy, CPZ X h I XRIFRER
HERL, CFS L A%ETH 7o GM 12, dose
dependency »:Z 5 h, 1.0mg/mouse [l ED#HEF
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Fig.2 Protective effect on experimental urinary
tract infection with E.coli KC-14 in mice

Fig. 4 Protective effect on experimental urinary
tract infection with P.aeruginosa 15846 i,
mice

IIII]]II Imipenem/ Cilastatiy
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Fig.5 Protective effect on experimental urinary

tract infection with P.aeruginosa 15846
in mice
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=
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Fig.3 Protective effect on experimental urinary
tract infection with A.calcoaceticus AC-
54 in mice
Imipenem/Cilastatin
m]m sodium
24hr. after infection DCPZ
(1.1X10%cells/mouse) §yczx
8 EPIPC
i L
g :
£ oo :
<
»
£ 5
: \
o
L3 4_
o
©
s 3
3
w2 e
| e
1+ =
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T, BFAAL D LBERT Vo, ¥, HiEMEK% 4,6, 8

R BE T - 1o fER% Fig. 5 1TRL1, GM
O 3mg/mouse 51X, BUBUHREDIL- BT - T is
Vo HEMEL 1 ERFIZHEXTERNERO R TES
ndont, FEABOBRFKIL, 1REHEDHE L EEDE
WTHbYH, PEAFIC, dose dependency ixh ¥ h B bh
¥, CPZ X h#Eh, CFS LEZETHH, GM L hix4
> T\,

24hr. after infection Ncpz
8[: (1.9 X10%cells/mouse) CJcFs
T EZIGM
7+
fall N,
~ \
S o \
=) § \
1k
\
N \
0 0.3x3 1%3 3X%X3
Dose(mg/mouse)
Administration : 4,6,8hr. after infection
4. EBRHTRBBYEC KT BRHF

Table 3 1< {aah Bic 3o X 13T H3RRE e oV TRA
LIcfERY R LT, 7ok, FhFhD EDy HRERS
BTRLT2, HEMEE 2KEE»RELRRL
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Table 3 Protective effect of imipenem/cilastatin sodium, CPZ, PIPC and CZX
infected with K. pneumoniae DT-S by aerosol method in mice

MIC (ug/ml) EDso{mg/mouse) (95% confidence limits)
Antibiotic
108 106 after 2, 5, 8 hours® | after 15,18, 21 hours”
Imipenem/ 0.28 2.50
i ti 0.39 0.20
odiam ’ (0.15-0.53) (1.13-5.55)
4.90 16.0
0. .05
CPZ 10 0.05 (2.43-9.90)
PIPC 1.56 0.78 27.0 >2r0
0.088 0.18
CzZX 0.025 <0.006
(0.03—0.26) (0.07—0.46)

* . Administration after inhalation
Observation : 5days

Fig.6 Effect of imipenem/cilastatin sodium,

CPZ, PIPC and CZX administration on number of

bacteria in the lung of mice infected with K. pneumoniae DT-S by the aerosol method

No druV

Therapy
" (4mg/mouse)

[

Imipenem /Cilastatin
sodium

Log of viable counts/lung

Time(hr.)

1-B, BER#ID EDsy, fliix, 0.28 mg/mouse T b,
CZX o 0.088 mg/mouse * b % T\ o, 7 MIC
BT imipenem X h@hT\-5 CPZ 0 EDs, {Hi,
4.9mg/mouse TH b, PHAKIL, X b BIF/EENE
bhico KR ESRIBETE, AELERTSH
e, BERANE, HEBSEFIC T EDy {0 AR
D 10 f5& CPZ D34, CZIX Dy 2 i Tk
Ehot,

Fig.6 W RWHESHITNERY 75 7R Lic, SR
#iX, PIPC, CPZ L b {, @+ CZX X h $4 > T\ ies
CORRIL, Table3 DEBRLFAUKRCTH 7o HiA

9
PIP
No drug ¢
Therapy " /cpPz
8 (I mg/mouse) //
S/ Imipenem /Cilastatin
i // sodium
6 /CZX
/
/
5 K
/
\ /
\ /
4 \_ /
~——/
3
ok
1 1 1 |
—15 0 3 6 c 24
Time(hr.)
X, 3RE&E CHRENCEV--TVSH, 3ERHE

DHOEORMA R Bh, CZX % CPZ X h O Mth
BEFROENEDONI, LHELEZDOHD 24 B
B CoEEOMMER ILITIE CZX LRAK%kT, CPZ,

PIPC X b ${Eh»Tco

III. ¥EFEsLUvEE

cilastatin sodium $fBHFIDZHEIL,
penem HANZH T, FE.coli KC-14, P.aeruginosa
15846 IZs\ T EN LN 3f5, 1.5 f5& EDso fliniE<
ItoTk b, BHERNED LRI, S.aureus Smith
Tix, EDy fEAVMET E 5 7cdn, Bl gtAROEN

Imipenem, imi-
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Bohich oto, P.aeruginosa 15846 123\ ~C, $FHH|
12, HESEK L MIC {1 A% Th - 7chd, EDs fEIX
BhicERENBLNRL, ¥, fBOEETIE, PHAFIE
HBIEFE, MIC {EX KLz EDs fERBR LR T
<o

B-lactam, GM [ifte¥kTH % P.aeruginosa TP-5 %
IO K18 i\ T, PRAFINR EDso fHRRL, R
LRI ey ofe T L1, FFDOKREEFEHTHS
ERbhB,

RMRERER T, E coli KC-14 1wk13 2 BREHE
0, BEAAE CZX T X5 BETIEEREDOEENE
bhico T FRIZ, BEEARETHBEREL CIX 0
EDso fEDZEN 10 f£H 7= & & H#rT % &, cilastatin
sodium OHRHVFTLI Y RSRBLTV2EExbh
%o P.aeruginosa % A.calcoaceticus THAKIL, 1B
EIEY B E C dose dependency AR bhichotc, &
DT Lk in vitro TOHBEEAFKRCKTL, S
aureus <2 P. aeruginosa DEET R LT,

R FEGPRRD K. pneumoniae DFf, HHAH L
CZX @ EDso fEiX, MIC LI FMEBIL T\vioo LML,
EREARE L EORD Z T, BHAKD EDs fED Lk
AV HBER L D REDP -T2 &4, BRI, B
I2EEYITHLHTHD, T, HHEHIZ, #E5

% 3R © 6 FFEIR D ] CEB D HIEEEN B 1
TEmn, BAFIO X Y BROTREMBORN L F\
Wk EZT WA,

Z2 £ X &
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EFFECT OF IMIPENEM IN COMBINATION WITH
CILASTATIN SODIUM COMBINATION
ON EXPERIMENTAL INFECTIONS IN MICE

Kazunort Nakamura, YosHikl Osana, TakesH: Nisuino and Teruo Tanino

Depertment of Microbiology, Kyoto Phamaceutical University

The therapeutic efficacies of the combination of imipenem and cilastatin sodium (1 : 1) on experimental
infections in mice were compared with cefotiam, ceftizoxime, cefoperazone, piperacillin, cefsulodin
and gentamicin.

Against experimental intraperitoneal infections caused by S. aureus, A.calcoaseticus and P. aerugino-
sa, the therapeutic efficacies of the imipenem in combination with cilastatin sodium were superior
to those of cefotiam, ceftizoxime, cefoperazone, cefsulodin and gentamicin. Against E.coli and S.
marcescens, the efficacies of imipenem in combination with cilastatin sodium were inferior to those of
ceftizoxime. Against gentamicin-or B-lactam-resistant P. aeruginosa combined therapy with imipenem
and cilastatin sodium showed good therapeutic efficacies that did not show the cross resistance.

The effect of the combination of imipenem plus cilastatin sodium on experimental urinary tract
infection induced by E.coli was equivalent to that of cefoperazone and ceftizoxime. In the case of
A. calcoaceticus, it was superior to that of cefoperazone, ceftizoxime and piperacillin. In the case
of P.aeruginosa, it was more effective than cefoperazone and equivalent to that of cefsulodin and
less effective than gentamicin.

Our studies using experimental pneumonia induced by K. pneumoniae DT-S in mice revealed that
the effect of the combination of imipenem plus cilastatin sodium were superior to cefoperazone and
piperacillin but inferior to ceftizoxime.





