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Imipenem/Cilastatin sodium (MK-0787/MK-0791) 1zB8-3 % Wfac

“TARFAFNBEA-BREFF BHF_BP-BEILER
NBEBER-JNRERD - LEHF -BSEHRE
JNEFER B R £ PP R 25 POt

FL 3-5 7 2 2 RESHHEYE imipenem (MK-0787) & AHOBFARBICEISE TS renai
dipeptidase Z{RAYPHEH] cilastatin sodium (MK-0791) o 1:1 A#|TH% MK-0787/MK-
0791 = o\~ TEBEHY - BRIKHIRET 2TV, AT OB % 87,

1) RKEGEKSEkCRT5 MK-0787 o MIC ##I%E L, cefoperazone (CPZ), cefmenoxime
(CMX), piperacillin(PIPC) DZh &tk Lic, S. aureus 33 5&F| D MIC i3 0.025 pg/ml
Uiz — 7 %389, HKEFRD T SHRETETH 1o E.coli, K. pneumoniae, S. marcescens
x5 MIC 13 CMX Li2iIFA%ZTH Y, CPZ 23 Th A Th»Tzo Proteus Bizo
WTi, CPZ rREZT CMX IEETFSH - Thtoo P. aeruginosa, P.cepacia, Acinetobacter spp.
TOWLTIRER D MIC 2543 <h, P.aeruginosa © MIC o — 713 1.56 pg/ml Th -1,

2) A#F| 500mg, 1BEINTCERE O MK-0787 0BEMEFEE Y, 22.5~38.1 (44,
F85 29.0 pg/ml) LAk 2 BEREMEFH 10.6 pg/ml, 4 BEREEFH 2.97pg/ml LHEB LT, 6RSRK
1L 1.07 pg/ml THhotee 1HITOWTEEHCRAIE Lic MK-0791 D ii#Ed@ET 1 Bk T
47.15pg/ml DE— 7 %R, LMBEESLHCHREL, 6 BHBINETEELTE -,

6 B¥RIt% ¥ TORFENUNRIE MK-0787 TFH) 48.1%, MK-0791 T 57.3% ThH -t

3) MR BRRYME 20 B, MRMEE 3 B, TBAZA1 G0t 24 Blext T AARF ORI, BE 14,
RHER 2, EH 5 PHRHUETEI THRE 66.7% Th-o1o BIFAL1BIRBEDMEY
DIDHZTH 2T, BRRERE CRHFRRES, QMRED £ 1 ACEDE, WThLEE,
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—BETH -7,

Imipenem (MK-0787) 1z, kE A1 7 4 TCHEH
AN ARF AR AEWE thienamycin OF L VWFHH
% THY, thienamycin oREHOMBELrHET B L L

LI, LhRVWHEEEYES LBLEHRATENET,

Figl ozt 2R E T FHOHEAN2 b
nix, P.aeruginosa ¥ &t 77 ABHBERENS /5
LIEHEE, BIHBECE TR IV, FEREOELT
% B-lactamase %L, WP TRETH S LA B~
lactamase fAEESE X I HFTHEIRTULADD, L x
L, MK-0787 32 BR % LR #ET 5 renal dipep-
tidase & & » TR#ERT, REBRKRIERTH Y,
POBMYERT 3T 5 BEEORER L L \METH
723, Zhiext LR# Tk, renal dipeptidase o@iR
("1l E#| cilastatin sodium (MK-0791) (Fig.1 FE
w»BHRL, ch& MK-0787 ¥ 45z L X bR
EIRExHESh, TLEBROBRC IR LD
THBY,

AEbhbhiz, o MK-0787 ¢ MK-0791 o1
9 1 EAK, MK-0787/MK-0791 o 2 Hgag - FEsk

Fig.1 Chemical structure of MK-0787 and
MK-0791

MK-0787

COOH

S —CHz—CH:—NH~—CH=N\H-H:0

MK-0791
NH: H
H oy .
%/N\_N\/S
™ COOH
( =
0 COONa

Kk E Ty, EToaRx B0 TRET %0
I. % & # &
1. HEH: L LTHEHBKD S aurs

E.coli, K.pneumoniae, S.marcescens, Proteus spp.
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P. aeruginosa, P.cepacia, Acinetobacter spp. ¥ XU
WEME S. aureus 209 P JC-1 fk, FE¥k, E. coli NIH]
jC-2 #, K. pneumoniae ATCC 27736 \3t3 5 MK-
0787 OHENHBIE L, RFFICHE L7 cefmenoxime
(CMX), cefoperazone (CPZ) % X UF piperacillin(PIPC;
S. aureus, P.aeruginosa D%) DZ i & HEBHET Lico
MICOREX, BAFREFSFREECHE L, pHT7.0
o Miller-Hinton agar % B\ -FREREC X O
FE Lt HEEBITTT 108 cells/ml TH %,

2. MEEFRRER X ORFHE ; FF - BEERCRED
HWERBRERE 4 flxdgE L T MK-0787/MK-
0791, 500mg (MK-0787 B) * 1HK:fTSfaiEs,
1, 1Yy, 2, 3, 4, 6 BFREZ &k L, MK-0787 o1
HREERRE L, T, 12Tz MK-0791
DBREHBIIOWT S Hb¥ TRE Lic, RIRHC 2 R
TERDERRL, 6B M ¥ CORFPEBEZREL, K
hEREE RO, 51 FICOWTIE, FRIC 6K
¥ CORRFREYRTE Lico REDER T L T
11, MR~ viRORE D CELSEY T, B
bhi iy %goZzE{tH [1 M Morpholino-ethane
sulfonate #£{H% (pH 6. 0)/Ethyleneglycol (1:1v/v)]
(MES/EG) &, Rix%E» [1M Morpholino-propane
sulfonate #£##& (pH 7. 0)/Ethyleneglycol (1:1v/v)]
(MOPS[EG) & & xBER L TERH,IT —80°C TRFEL
oo ¥, BRITERD 1M MES/EG #inx, B
BRETYRAVCCHICERM L,

BRENEL, BAR AL 7 EERRESHEHERICEKEL
7223, MK-0787 i3 B.subtilis ATCC 12432 (MB 32) %
ABETHR— 1 —F 4 27T, ¥ MK-0791 i1
RERE IR 757 4 = ACTThhis

3. ERIRMYMET s AFIEREMI 24 HIT, TOAR
i3, % 13 6, BH1G), O ABARSEZLO
REFIEE 2 6, MEORA T RBEREY: 4 0P PR 3K
RAE 20 Gl X OBUMAE 3 B, REIB1BITH D, 451
B 21 B, L3 AIT, ERi 4 B~T8 5, Ty
6.1 BThH-1 % E BT 1E 250~500mg 1 H 2
B, 12 B e o | R AR Al L, BEGITIZS
WL 1A 3ED SR ERT- o FRAMME2E
NoEE 22 BREITH 7o RRHEIZFEE, WU, PE
R EOARERS XOWH 7 E, WRXRFR, FiL
fE, BmBREs & OERRER B OREORE LSV
REEOWADHEIC L D, 2%, AR SO, &
HOABEHEE Lz, S i, AFIEMH®OK Mk
B K- BlEo oo T B L

1. &% =
L %iEf;Table 1 TR TZEL S aureus

CHEMOTHERAPY 643

209P JC-1 #, FE#ETIx 0.025 pg/ml LIT, E.coli
NIH]J JC-2 #k, K.pneumoniae ATCC 27736 #Tix
0.18 yg/ml ® MIC TH 7o

BEPR /> BED S. aureus, E.coli,
marcescens, Proteus mirabilis £ 50 #£, Indole posi-
tive Proteus 33 #k, P.aeruginosa 49 ¥, P.cepacia 32
¥k, Acinetobacter spp. 45 ¥k Dp##IL Table 1 IR L
o

S. aureus x4 % MK-0787 o MIC (% 0.025 pg/
ml LIFiC 44 %, 8% »o k=L, &3 6kkD
0.39 pg/ml LIFTRERMEIEEhTH Y, CMX, CPZ,
PIPC L hixsahicdhiHfEN%ER LI, E. coli,
K. pneumoniae, S.marcescens £ 50 ¥k T, MK-0787
D MIC p¥— 2712 4% % 0.1, 0.18, 0.39 pg/ml T
CMX LizA%n —BWEESHERTH-1n, CPL
CITWThd 2 ~ 3 BB 5 R TH - 1oo P. mirabilis
TixAF D MIC % 0.39~3.13 pg/ml /%R L,
CPZ LiziEE%Z T CMX iX 3~ 4L » T i,
Indole positive Proteus Ti34#|& CPZ 12I2IZRA%E D
MIC H#HxRL, FOE— 7% 1.56 pg/ml TH 7o

P. aeruginosa =xt3 5 MK-0787 O EEMLIL,
B - & b3 <¢h, MIC ¥ — 713 1.56 pg/ml T
6.25 pg/ml & TT 49 Hreh 48 ¥k 98% MnREEMHIES
Tk b, PIPC, CPZ 122~ 3B LIRETH -0
P.cepacia, Acinetobacter spp. iZ2\WThAFINED
TRt MIC 7R LTchs, $IT Acinetobacter spp. T
TFDOE— 2% 0.18pg/ml TAH H, CPZ, CMX o
50, 200 pg/ml L, D THEWHEEERZR LIS

2. MiEPRER XORFHM ; &H# 500 mg 1 K
JSiBk O MK-0787 o iR L Fig 2 R
TEL, HEETEEOC— 213 22.5~38.1 (F 29.0)
pgiml THY, LIk 2 RREFH 10. 6 pg/ml, 3 FEREE
SEYy 5.57 pg/ml, 4 BSRMEYY 2.97 pg/ml L HEFR L
T, 6EFfEI% TIX 0.52~2.62 (¢4 1.07) pg/ml TH
>t £ 1FIHD T.F. BITiXREKRIC MK-0791 o
FREERRIE L1z, Fig 3 ©iRTZ&<, ¥— 71X
MK-0787 o 27.9 pg/ml it L 47.15 pg/ml 55 <,
2 Bf ¥ T13 MK-0787 % LA miFhRES/RL, 3
RIS BE L, 6 BREE Tl MK-0787 ©

0.54 pg/ml X LIEIE FRE TRZIRE &7t 7,

6 B§[If% ¥ TORPRER LV B R Rix Fig 4,5
WWiRT &L, MK-0787 Ti¥ 34.9~64.5 7y 48.1
9%, MK-0791 1% 57.3% OEURRHEB1-,

Ehic, #3FHED S.S. fl, VFAMAATES 5
D 66 FRHITF T, RRFKERLUC 1 & o
RAD MK-0787 DX, 2R8ET 0.4pg/ml, 3,4

K. pneumoniae, S.
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Fig.2 Plasma levels of MK-0787
MK-0787 500mg/MK-0791 500 mg/hour 1VD

Fig.3 Plasma levels of MK-0787/MK-0791
MK-0787 500 mg/MK-0791 500 mg/hour 1VD

VD sof <VD
30
—— MK 0787
Mean =SD A 10 MK 079]
¥ o £ 30F
3 £
g £ 201
g ©
s o
s 10+ g
g =
= 10
1 1 1 1 1 ry O
0 115 2 3 1 6
Hours after start of infusion Hours after start of infusion
Age Plasma conc. (g ml) Case [ Dose | 1h | 1.5h | 2h | 3h | 4h | ¢h
Case “pw| D% [h Tisn] n [ 3n [ 4h [ o Tr VK o |
o | Soomg 14715 [16.76/10.31) 4.20 | 1.75 | X.D.
TF. 56565 500mg | 27.9 | 13.7 | 8.46 | 4.32 | 2.12 | 0.54 B 565 Nk |
: Ao ;2“"500”]2787 27.9 | 13.7 |8.46 4‘32"2‘12'0.54
TK. 68555 500mg | 27.4 [19.1 [13.1]8.88 | 5.72 | 2.62
6 Fig.4 Urinary excretion of MK-0787
§S. T3y 5 |500mg| 22.5|13.0 18.16 | 4.00 | 1.73 | 0.58 MK-0787 500 mg/MK-0791 500 mg/hour IVD
HK. 4047.5 500mg | 38.1|17.7 |12.8 | 5.08 | 2.32 | 0.52 T .
Mean 500mg | 29.015.9 | 10.6 | 5.57 | 2.97 | 1.07 '
1000f 160
B TIx% ~ 1L8ug/ml, 685RIT13 1.2 pg/ml TH - z
3. 0 150
<o < -
3. BEIRMOG ; MK-0787/MK-0791 {# FfE i oDtk E ’///‘_m <
Eh,BER, DM, ERR SRS OCEIRE, z :
giﬂg%%@—ﬁi’ Table 2 1T L7 ; 500+ 130 E
WgD 13 Gliz, P9 10 GUANRE DR BeRIC B 5 2 .. £
RADT, 103 G1b L h FhiBHPR BHEEH D\ 12 2 120
BRETIE . X D RRES, S0HEYETHLOTS =
ot BREEISPITHLMATHY, FONRiL P. 140
aeruginosa 3 |, K.pneumoniae, E.cloacae, P.mor
ganii, B, catarrhalis £ 1Bl% XU P.aeruginosa, S. 2 4 6

marcescens, S.aureus DEAEL 1 HITH >0 Zh b
RHLT, %1 A& 500 mg~1500mg T 2~15 [
BHEE 1T iR, BRI 7 BIB ), %) 5 B,

DRUFEREE L GIT, 4 %) R 13 58, 3% Thoteo %
R I BT, KA SR A S S R T
Botet, TDSH 6 GITEFNEDTH - Too HMIEEE
iy, BummgEho E. cloacae, K. pneumoniae, B,

Hours after start of infusion

catarrhalis £ 18k, + XOEBERLEEITD P, aerugi-
nosa, S.marcescens (IG5 H%M% Li-h%, B.catarrha-
lis DIEGITIE, 5% P maltophilia n— @I HEL %
“x, TDf P.aeruginosa 2k (18371, S. au-
reus, P.morganii £ 1 ¥KITTESE L1,

o> 7 Y DIFIR BRGAETIE, ZHEHITETTAHE 6 (i,
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Fig.5 Urinary excretion of MK-0787/MK-0791
MK-0787 500 mg/MK-0791 500 mg/hour IVD

£ }MK-0787
1500 3 }uk o791 170
O !
~ ” 60
E :
5 . -
K " 450 -
5] 2 <
2 1000¢ E
= ,//// -
E’ 7 o ..
S 7 £
z 77 2
“ 727 430 =
N B
£ 500p7 20
— 7 7
/mm
7 7 H10
7 |
% //ﬁ
0 2 4 6

Hours after start of infusion

Hxh4, 2LHER2 ORI NEREEBLY, 0F
Zho 2 Flid, RA—DOU ¥ AMAMIELZ RGO 2 BOR
Pz ey — VW LTERA LIS DTH B, FIE1E AR
(% 250mg 1A 3E, 4 AFORETERE#LEDH
HIERIETFSE LA, 37~38°C A0REMN FHT
Biced, RRFEWHE LTHAIRCEE LI, L, KT
HoOREREOLE, BOBMEALENALE LI W
FLESLDBRETHSIL BRI B LRI Ll
Ly £CC, F2RHOREML1EE 500mg 1 H 2
[T 12 BEOHREXRALICH, LX) BENFLOR
HiAbhicb o0, EitEled, BRERERAL
FETRETHD, PRECLEE T, LL, 0

NOV. 1985
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Table 3 Overall clinical efficacy of MK-0787,MK-0791

Number | Clinical evaluation | Efficacy
Diagnosis of rate
cases | Good| Fair | Poor (%)
Pneumonia 12 7 5 58.3
Pyothorax 1 1 100
Diffuse 9 5 0
panbronchiolitis <
Other lower ”
RTI 3 3 100
Sepsis 3 3 100
Total 21 14 2 5 66.7

fltlififE L e OB A T RERRD 34, + IVBRO
1BITRVTh I+ RERDELBO R, Ik,
Bl 20 DfififE DEERITIX, UFAMERES, %W, Bk
RENDRERPALE - T AL E L, 13 BY
DHRETEGIITE, BMBRELELERL, BEHLD
BEOHMEY DM LB »Totcd, RYFERTHREL
L CRIERHIED SIS Lico

HED 3 b, MEBRBBLTFRMEESLLE
BIcERIKE X AT HIEANTH > 7, WThdEHD
TR A B 7o HriT, FE 21 T, SIS TR,
BERTMmER R, UBEHSMABEHD 62 KHHLTH
h, MEBREMETH X VL% HRL, PIPC, CZX
HBE ST SRl EOFAC S bbb IHEERRY
KLU, MEREE CHEE LT P cepacia % yEET510,
A#K| 18 500mg 1 H 3EHELXBIHE Ll BEHMMES
STk DIC % BF% L, pre-shock REECH-TcbEL
SRBH, AFIB 5% shock JREED & THERL L, 73,

Table 4 Bacteriological response of MI-0787/MK-0791

Number Bacteriological evaluation Eradication

Organisms of rate

straing | Eradicated Decreased Persisted Replaced ()
S. awrcus 1 1 0
S. epidermidis 1 1 100
S. faccalis 1 1 100
K. pncumoniac 3 3 100
E. cloacae 1 1 100
S. marcescens 1 1 100
P. morganii 1 1 0

P. acruginosa 7 3 K 42.9
P. cepacia 1 1 100
A. calcoacelicus 1 1 ' 100
B. calarrhalis 1 1 100

Total 19 12 5 1 [oe8d
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B, Table 3 wRTZ L AR 14, 2FL 2,
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FUNDAMENTAL AND CLINICAL STUDIES ON
IMIPENEM/CILASTATIN SODIUM

Yosumuito Niki, Yosuinisa Nakacawa, Tosuio KisaimoTo
Jiro HiNo, MasaTtosur WaTanaBe, Masavosar KAwANIsHI
Hirosur Kawane, Tosuimaru MatsusaiMa and Rinzo Soejma

Division of Respiratory Diseases, Department of Medicine, Kawasaki Medical School

Fundamental and clinical studies of imipenem/cilastatin sodium (MK-0787/MK-0791), a new injectable
antibiotic composed of equal parts of MK-0787 (a new B-lactam antibiotic) and MK-0791 (a renal de-
hydropeptidase inhibitor), were carried out and the following results were obtained :

1) The sensitivity of clinically isolated strains to MK-0787 was tested by the agar plate dilution
method and compared with that to cefoperazone (CPZ), cefmenoxime (CMX) and piperacillin (PIPC).
The MICs of MK-0787 against S.aureus were lowest, and the peak MIC was 0.025 zg/ml. The MIC
against E.coli, K. pneumoniae and S.marcescens were lower than those of CPZ and about the
same as those of CMX. The antimicrobial activity of MK-0787 against P.aeruginosa, P.cepacia
and Acinetobacter spp. was superior to that of CPZ or CMX, the peak MIC value for
P.aeruginosa was 1.56 pg/ml.

2) The mean maximum plasma concentrations in four subjects after a 500 mg IV drip infusion
of MK-0787 over a period of 1 hour were 29.0 pg/ml ; 10.6 gg/ml at 2 hours, 2.97 pg/ml at 4 hours
and 2.07 pg/ml at 6 hours. The peak plasma concentration of MK-0791 in one subject was 47.15
pg/ml, and was not detectable 6 hours later. Total urinary excretion up to 6 hours after the
start of the infusion was 48.1% (MK-0787) and 57.3% (MK-0791).

3) A total of 24 patients (20 with respiratory tract infections, 3 with sepsis and 1 with fever
of unknown origin) were treated with MK-0787/MK-0791, and clinical efficacy was evaluated as
good in 14, fair in 2, poor in 5 and not assessable in 3. Thus, the overall clinical efficacy rate
was 66.7%. As a side effect, hemafecia was observed in one patient, and slight and transient
eosinophilia and leukopenia were each observed in one patient after treatment.

and



