258

CHEMOTHERAPY NOV. 1985

Imipenem/Cilastatin sodium (MK-0787/MK-0791) #¥ms o
Imipenem DOEWFBITICE T 5EBHIME

FHEM - KAZH BAR— WEXBWR
B I AR RARBE N R R

N B
MEMILEEERE
e B R

Imipenem/Cilastatin sodium (MK-0787/MK-0791) # ¥ ® imipenem O EEIBTY
Staphylococcus aureus BEER TR LY B TR Lz,

A% 200 mg/kg (Imipenem & LT 100mg/kg) HEROMBPREDO Y — 71X, 4FFHT,
B 45 Hich D, 18.320.94 pg/ml, BEBEHWMELE SR 6.68%, Mt AR
BHEAOR2EME CT 14.1%, YRR MELI: 3.46 TH-1o

100 mg/kg BEE TIZ, 5FFHT, €~ 2XALL 45 4T 6.92+0.90 pg/ml, HEREHEK
MERESRIL 4.77%, 2EME coOMBTERMROELES R 11.1%, FRRKnEL
12 2.60 Thoto

200 mg/kg B 100mg/ke HOMIK, HEFRECIAREIBD LS, HRTERER
MFELESRCIARZRL, 1/2 BRUTHBTHRIELLRV 2E L bhi,

L EOR@En D, BEFBTCRELT, FHIX f-lactam FIOh CRIFARCETHEELD
h, BEPBTLRENOOZBRY, FFOCBEMEAEANORBL I Lorzikil, #l

B LHT, FECHT S HAEOFMIRFTHLIEETHD ),

Imipenem (MK-0787) 13kE A L 7 #EOFRATE &
WTBH% & h i carbapenem W=)§3 % thienamycin @
N-formimidoyl FH¥AETH 5D, L-lactamase WEE
¢, Xanthomonas maltophilia A DIR E A YT XT
DK, RIERC, 77 aBHE, BERMLT, &
LB TEVWHEREY AL, HEIIRVID, LrLE
ERCERH D dehydropeptidase-I i X » TKERE
tEh, RPEIREBEREDDTEWED, BLL A1 2
HIZ X 5 CHR Xhic dehydropeptidase-T 42 /908 &
#¢h B cilastatin sodium (MK-0791) ¢ ofggmnE
xbhi), WAy 151 eidaT %L, imipenem @
RAENEARECEL, »oBYERCSVWTALR
7- imipenem DOBHEMHLHETHZ EIANHBELEY
T, 2ENERC XSRS TIXI R 1 OEAHNRR
T hic, TOEBEL LR ARRK ST 3ERF
ERE, 1984 £ 12 AL CHEIh-E 32 M A
KEFREELTEIRIBRET I WT, FEY VRS
YALLTHBIREY, bhbhd Fo—BL LT,
XKD LB Staphylococcus aureus HEARFRER I
TABBEFBTEOVWTRN LD T, BET %,

1. HE&IUHEE

H%E 2kg MR OABRBEREY R 1, S awreus
BRAERTEIFERI O LB Y Thb,

%% 4 Fir imipenem/cilastatin sodium % 200 mg/
kg (Imipenem & LC 100mg/kg), 53Hic 100 mgfkg
(Imipenem & LC 50 mg/kg) % 2~2.5 i THE,
90 4¥Tik 15 ATl 6E, L 30 HTLic3A,
3BSR % CIoE O EMuY, BEWEIEH L, imipenem &
ERRE, 3REEORKITIE, BRIk L THRA
DEEXRER Lo

REBIBBBE LK TRy, 25 FUARKE
{t#] (1M Morpholino-ethane sulfonate #E#i¥ (pH
6. 0)/Ethyleneglycol (1:1 V/v)) % Ifif 1 L T50
A, BKOSAE 131 olarme, YATEH
E Lo

Imipenem W B JI5E 1 (%, Bacillus subtilis ATCC 12432
BB TR LT 5 paper disc #x Vi, AR
Miiller-Hinton #£X#&# pH7.3 ¢, standard fEHE
1% 0.05 M Morpholino-propane sulfonate i (PH
7.0) BE\ e, AKIC X BRE TR 0.2 pg/ml T
A, REREML THS DT, M 1.2pgml



CHEMOTHERAPY

VvOL. 33 S—4

259

Table 1 The serum and cerebrospinal fluid (CSF) levels of imipenem after an intravenous administration of 200mg/kg
of imipenem/cilastatin sodium in the staphylococcal meningitis in rabbits

. Minutes after an i.v. administration
Rabbit .
Specimen —
No. 15 30 45 60 75 90 120 150 180
Serum 207 139 107 94.8 57.6 30 10.6 4.86 1.36
1 CSF 9.1 13.6 13.5 13.2 12.8 10.4 9.5 6.56 5.65
Serum 221 161 124 96 78 49.2 20.7 7.56 2.25
2 CSF 6.5 9.8 13.2 12.2 11.8 10.2 7.6 4.6 3.92
Serum 195 147 78 50.4 34.5 16.0 4.92 2.73 1.48
3
CSF 10 12.5 15.6 12.7 10.8 10.2 8.6 6.2 4.24
Serum 171 127 78 49.2 42.6 32.4 17.1 5.76 2.94
4
CSF 4.7 11.0 11.0 9.2 8.6 8.1 6.1 5.24 4.4
Serum 199 144 96.8 72.6 53.2 31.9 13.3 5.23 2.01
Mean e +10.6 +7.14 +11.4 +13.2 +9.56 +6.81 +3.50 +1.00 +0.37
+SE* CSF 7.58 11.7 13.3 11.8 11.0 9.73 7.95 5.65 4.55
+1.21 +0.83 +0.94 +0.90 +0.90 +0.54 +0.73 +0.45 +0.38

* SE. : Standard error

Table 2 The peak concentrations (C max), half-lives (#1/2) and areas under the curve (AUC) of imipenem
after an intvavenous administration of 200mg/kg of imipenem/cilastatin sodium in the staphylococcal

meningitis in rabbits

C max tiz AUC (min -zg/ml)
it
Rabbi Specimen CSF/Serum 15~60 min. 15~120 min. 15~180 min.
No. pg/ml o min. | CSF/Serum T
(%) % % %

Serum | 207 22.7 5,953.5 8,362.5 8,687.7

1 6.57 4.71 9.64 14.8 19.2
CSF 13.6 107 573.75 1,241.25 1,663.95
Serum | 221 25.5 6,652.5 9,960 10,531.05

2 5.97 2.77 7.29 11.0 13.4
CSF 13.2 70.7 485.25 1,097.25 1,408.05
Serum | 195 22.0 5,215.5 6,544.8 6,722.7

3 8.0 3.55 11.3 18.4 23.6
CSF 15.6 78.0 591.75 1,207.5 1,586.1
Serum 171 28.5 4,726.5 6,720 7,193.4

4 6.43 3.65 9.19 13.5 17.0
CSF 11.0 104 434.25 906 1,220.7
Serum 199 24.8 5,649 7,908.75 8,295.3

Mean 6.68 3.46 9.21 14.1 17.7

CSF 13.3 85.8 520.35 1,112.025 1,468.725

BEWOE 0.4 pg/ml & 725,
. m

1. 200mg/kg BERt
ARORR ST B KB A ToOMP, BRFEES X
VX DFHfE & standard error % Table 1 TR Lo
MFRED €~ 712 4F & bMEE 15 H2h b, Fiy
1994106 pg/ml, LI@R 4 & T L, 1B5R0 72.6+
13.2 pg/ml, 2B5RT 13.3+3.50 pg/ml, 3 EERY 2.01+
0.37 pgfml 275510 —F, BEHFIREED € — 7 B
30 2, 45 Arhrh 2 F/FoT, FHTIE 45 Hath

&

- &3 &<, 18.3+0.94 pg/ml, LI#% 2 5 7.95+0.73
pg/ml, 3K 4.55+0.38 pg/ml LERIR L7z

Table 1 OREMN D, RPZEREIT L » ThP, HiK
PREEERM (f0) REHEL, %715 905 60,
120, 180 fyooEiD MR TEE (AUC) ¥ HH, RESkE
(Crmax) BIVZOMEIMBHESRE & biz Table 2
IR LTco

FHEHARIT BT B Cmax BERMTE L E S 3RIT 6.68%,
t BEWRIFS AT 3.46, AUC BEWEMB LTS R 15
~60 4 9.21%, 15~120 4> 14.1%, 15~180 4> 17.7
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Table 3 The serum and cerebrospinal fluid (CSF) levels of imipenem after an intravenous administration of 100mg/kg
of imipenem/cilastatin sodium in the staphylococcal meningitis in rabbits

Rabbit ) Minutes after an i.v. administration x‘
No. | Specimen 15 30 45 60 75 9 120 150 | 1
. Serum % 48 20.1 17.7 4.86 4.44 4.14 136 | on
CSF 4.52 5.22 5.4 4.11 3.8 2.8 1.98 0.78 0.65
) Serum 180 144 117 87 45.9 30.6 20.7 5.91 | 3m
CSF 2.74 5.2 6.1 5.8 4.8 3.88 3.76 2.04 | 1.6
3 Serum 168 102 65.7 33.7 13.4 11.7 3.96 2.25 | 1.1
CSF 5.78 9.6 10.0 9.2 7.5 7.5 5.0 4.0 | 3p
. Serum 159 120 75 50.4 37.5 26.7 11.1 6.54 2.64
CSF 5.16 6.24 7.9 6.8 5.56 4.78 4.0 2.64 2.2

5 Serum 120 63.6 30.3 24.3 13.8 11.4 2.76 2.46 W
CSF 4.0 4.7 5.22 4.12 3.66 3.4 2.04 1.54 1.3
Serum 145 95.5 61.6 42.6 23.1 17.0 ) 8.53 3.70 ‘ 1.7
Mean +15.8 | #17.7 | +17.3 | +12.4 | +7.88 | £4.98 | -£3.38 | +1.05 | 0.
+SE* CSF 4.4 6.19 6.92 6.01 5.06 4.47 3.36 220 | 1M
+0.52 +0.89 +0.90 +0.95 +0.70 +0.82 +0.59 +0.54 0.4

* S.E. : Standard error’

Table 4 The peak concentrations (C max), half-lives (t1/2)

and areas under the curve (AUC) of imipenem after an

intravenous administration of 100mg/kg of vimipenem/cilastatin sodium in the staphylococcal meningitis in rabbits

C max tie AUC (min -zg/ml)
Rabbit . . 3 .
Specimen CSF/Serum 15~60 min. 15~120 min. 15~180 mi
No. pg/ml |~ o min. | CSF/Serum L
. (%) % % %
Serum | 96 25.0 1,874.25 2,241.9 2,356.5
1 5.63 167 12.0 18.0 19.8
CSF 5.4 41.8 224.025 | 404.55 467.4
Serum | 180 28.0 5,917.5 8,257.5 8,802
2 3.39 2.50 3.95 5.97 — 7.2
CSF 6.1 69.9 233.55 492.75 635.55
Serum | 168 22.2 4,028.25 4,804.65 4,948.2
3 5.95 3.51 10.1 17.3 a7
CSF 10.0 78.0 406.35 831.6 1,073.4
Serum | 159 28.1 4,495.5 6,203.25 6,605.55
4 4.97 2.60 6.71 9.73 1.8
CSF 7.9 73.0 301.8 603.75 776.25
Serum | 120 22.3 2,490.75 3,177.9 3,300.3
5 4.35 2.90 8.42 12.7 151
CSF 5.22 64.6 209.7 402.6 498.6
Serum | 145 25.9 3,763.5 4,939.95 5,205.3
Mean 4.77 2.60 7.31 11.1 13.3
CSF 6.92 67.3 275.025 546.975 690.225

% THoteo
2. 100 mg/kg BHTERE
S5FORRBICET 5 ERATOMP, BIRPBRES X
VU DOFH{EL standard error % Table 3 iR L1z,
MFREOE— 2735 FLLBER 15 by, F
¥ 145415, 8 pg/ml, LIREIR L, 1857 42.6x12.4
pgiml, 2 BER 8.53+3.38 pg/ml, 3BEAT 1.76+0.63

pgml Eigote, BEPRED Y — 7125 HES 67
whb, ¥ 6.92+0.90 pg/ml, LL# 1 KR 6.01%
0.95 pg/ml, 2 B¥R 3.36+0.59 pg/ml, 3HMH 1.79%
0.42 pg/ml LR AET Lo

FHUEBTO Cmax BIRMEHLES R 4717,
ty BERCIITSE 1T 2. 60, 15~60 4); 15~1204, 16~
180 £ AUC Wil iE HHE & iz rhrh 1.3,
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ig.1 Mean concentrations of imipenem in serum
and CSF of rabbits with staphylococcal men-
ingitis after an intravenous administration

of imipenem/cilastatin sodium

pg/ml
200}

100

50

‘\\
X

AN
N\,
N

______ Serum concentration

—— CSF concentration

o 200mg/kg
Yo 2 100mg/kg

11 Il

—L

1% DT OBRRTERELRRD bhio,

A2 1 2
Hours after i.v.administration

11.1, 13.3% Th -7 (Table 4),
BEROTHMP, BRTREOHD Hh k% Fig.l
CER Lico MABERERC LBEL2ENKET
B, MEROEZIAEE LTV /v, HRPREC

3

AUC Byl i 2 % (15~60 4, 15~120 7,
15~180 4%) 3 XX ty,, &% OFEWM & H (Table 5)
R EEERRD bRh T T b LHRFIRE
HEBEELELYTTY, BAPRIL2ECLTHED
Sl EEL bhto 727 L Cmax BERMELEDE
(Table 5) Tit, 5% LTFOBRRTIHEENADR
70T, KBHEYTHHIHEPRGREY BT
I BT VWEW S ETOMERIERS s

111. # ®

(e RS Ss DL E BRI L S =1 cephem | O Z
Bt L > TELLMES hotept, T 0RAR Listeria
monocytogenes, Enterococcus faecalis, Staphylococcus,
Pseudomonas aeruginosa V5% AEToh b OB
B b, BMEATERAEEY L, TChRHE
HEFTONG, FEIOMBETBTERET, HEC
#= L, BEMLEEShBRLE, EHRARMOE K
ERAOE—BREEIe A Do T OERTAF ORIEIC
x4 % R OFEE X hd TEBEREREL 2o

SEORFEEENR flactam FL HBT S L (Table
5)9, 200 mg/kg MIEBEOETIE, Cmex KI\WT lata-
moxef(LMOX) &2\ T 2 {7, FOMKIMmMELE
2® T L ceftazidime (CAZ), LMOX, ceftriaxone
(CTRX) o\ THE 46, 2FETO AUC B
EHESR T LMOX, ampicillin (ABPC), CAZ ©
SWTE AR, HEPEBE fe X CTRX, CAZ, ce-
ftizoxime (CZX) W&o\ TE 4 4L, F OB M TE FL Tl
CZX wo\WTH2frkinh, 100mgke HEFHOMET

Table 5 Pharmacokinetic parameters of various G-lactams in rabbits with staphylococcal
meningitis after an i.v. administration

b C max AUC CSF/Serum (%) tirz
Antibiotic (mfff; CSF | CSF/Serum| 15~60 | 15~120 | 15~180 | 15~240 | Serum CSF
(pg/mD)**| (%) min. min. min. min. (min.) (min.) CSE Serum

MK-0787 200* 13.3 (45) 6.68 9.21 14.1 17.7 — 24.8 85.3 3.46
MK-0787 100* 6.92(45) 4.77 7.31 11.1 13.3 - 25.9 67.3 2.60
CTRX 100 9.10(75) 7.78 9.13 13.8 16.7 18.7 71.7 188 2.62
CAZ 100 10.4 (45) 9.72 11.7 16.2 19.4 — 49.6 138 2.78
CTX 100 6.09(30) 5.31 9.2 11.7 12.9 — 29.2 47.6 1.63
CzZX 100 6.42(30) 3.57 5.8 8.9 11.4 — 29.4 122.3 4.16
CMX 100 3.7 (30) 3.03 5.09 7.78 9.45 — 22.2 70.2 3.16
LMOX 100 20.8 (45) 9.41 12.4 18.7 21.9 — 35.3 70.9 2.01
ABPC 100 4.45(30) 6.15 11.4 16.8 - — 25 52 2.08
PCG 100 2.19(15) 1.4 2.8 3.7 4.0 — 23.7 37.8 1.59

* . .
Dosage of imipenein/cilastatin sodium

. .
Numbers in parentheses indicate the time (min.) when C max were obtained
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%5 LB LED B, WFhie LTLFH DK
FRTIRF LR TS EEX bR %,

Patamasucon & McCracken?” Y imipenem By 5
B OB FBITERA L, 25mg/kg BEXR, EERRE
Tik 0.1 pg/ml DEHEHBRE LHE L hicd T,
Escherichia coli BBERAFRRTIX 45 ST 2.5 pg/ml
DE—s7RBENBLI, ¥ 25mglkg BERILIRL
BRI b FIE % 9 BEE ATEREE LB A1 i 8.8 pg/
ml CE LI BE LTS, Caow 5 REFREIC
imipenem % 40mglkg 6 RFf T & i 3 AR ORIR
hBERREL, #EE 1/2, 1, 2 REOIFK, imip-
enem MJi#¥ 5Ti 0.23+0,02, 0,19:+0.05, 0.11%
0.01 pg/ml T - fopi, cilastatin sodium o 40 mg/kg
L DPEERETIFRF R 0.43£0.15, 0.53+0.12, 0,17
+0.01pg/ml L ER L, EERRETOMETLS DEE
M AEAECA TS MICy, %X TWickB~XT
5o LA L WasaBURN HYDIEH I X U Haemophilus
influenzae type b B R E X A\ 7z imipenem-D 50
mg/kg BEpEEns L cilastatin sodium & DR O
HHBTOHBCIE, imipenem © Cmex 1%, EFHRRE
TR B 0,640, 06 pg/ml, PEARE 0.810.04 pg/ml,
BBEARECIL ThEh 3.2£1.5, 3.71.0 pg/ml,
AUC g g L E A%y, FEEDJEK, 3+0.3, 3+0.4,
14+1.9, 15+2.8% T, cilastatin sodium BtAOHE
X BREEILED 572, WIRIC LT b 5 AL
e L LMFOX, cefoperazone (CPZ), cefotaxime
(CTX) DRURLELIT, AHOBER TS B
YHAUZEICRDEL, ARLERTIHES » b D
Streptococcus agalactiae iR )¢ « BUMAE € 7 V& R\ ic
Kin OFETHE SR TV 519, Sakara 3 XUV Mc
CrackeN 51112043 ampicillin 35 X O° chloramphenicol
it H.influenzae type b 3 X O® penicillin [ Stre-
ptococcus pneumoniae BEEXFRREZ AV TMH & Otk
BrEERR T\, BE¥K D bactericidal titer, B DA RH
bate A ORI, #E ik CTRX, CAZ ks Lif
F, BETTLCTRX X hFEhTuwieht, 25mefkg 1
ARE CTRAFOHUKEFRBEITA X Eh - L RE

LT\ 5, fofsL cilastatin sodium & DffHIXTHR

T\ g\,

EBRHE, SHERENRIDIOT, ChbFERER X
Vhbhbh OB HELCEELE TS - LXEETH
B2, AFHMFBEROCHBERXCEDTHS 5 LENIE
IHYERBETH S L5 BATIX, TNT—HLT
Bo BMBYICEEIRAYE FAHE DRI MAREER A CTTbh
HeFER BV, ThbOYER £ F LR E D
DB LTUEMOEATHHILRBED R TE

NoOV. 1885

DO, Ll EORBRAFIOBRANDRENE Lop
AN ERTRTHOTH S,

BRI O ABEITHE Y v R v 40 kg
o1 fnAbh5h, HFMIRHETHS, BELEN
B YTz, ThiStoREMIRL, e b ofgm
BEOTERMS L\ o W E T TOFHZHR cephen
Ti, 100mg/kg BEOBYERBEKLBECLT, &
KRENDRARCE - T, 1E 50mglkg OB L5
Vv, FHIOHRAE LR, MEDEURN 1, ik
DWTE, BRASUR TORBREME TR e
& LTEbIhAYDT, imipenem & L T 50 mglig
BHEOERDL ToThio £OKE AEKERIIS
2, BIAHRIFL LW EORERBLh, Zofe
AR OHE N b A NTER R SR PR CE 20
Tkl EBbh b, Lichio THERANORBE
LT, 1EEEEY 25mg/ke (BL& A & LT 50my
kg) LERETEBDdANKL . Lh LILRMESERR
ERWKETH-> T, BREBIFECCEAREREC
DieMRBERIE 2D, RBRIEHL T TRETHY
il bigvye TDORKRT, KRB THEXYRET
BEFEIL-T, ETMEIC THRBEFOEMNCIHEEA
LTHERPEEYREL, REEREOBELTICL
MNEE LV,

o ox #
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EXPERIMENTAL STUDIES ON THE PENETRATION INTO
THE CSF OF IMIPENEM WHEN IMIPENEM/CILASTATIN SODIUM IS
ADMINISTERED BY I.V. INJECTION

Tsunexazu Haruta, Kan-eTsu Oxura, Smicexazu Kuroki and Hatsumr Yamamoro
Department of Pediatrics, Kobe Central Municipal Hospital

Yutaka Kosavasui
Kobe City College of Nursing
Department of Pediatrics, Kobe Central Municipal Hospital

.Penetration of imipenem into the CSF after a single intravenous injection of imipenem/cilastatin
sodium was determined in rabbits with experimental meningitis due to Staphylococcus aureus.

After an intravenous injection of 200 mg/kg of this drug (100 mg/kg as imipenem), the average peak
level in the CSF in 4 rabbits was 13.3+0.94 zg/ml at 45 minutes after injection. The CSF/serum
ratio based on peak levels was 6.68%, the AUC CSF/serum ratio up to 2 hours was 14.1%, and that
of the ¢,,, was 3. 46.

After an intravenous injection of 100 mg/kg of this drug (50mg/kg as imipenem), the average peak
CSF level in 5 rabbits was 6.920.90 pg/ml at 45 minutes after injection. The CSF/serum ratio at
peak levels was 4. 77%, that of the AUC up to 2 hours was 11.1% and that of ¢;,, was 2.60.

A statistical difference was observed between the CSF levels at the 200 mg/kg dose group and those

at the 100\mg/kg dose. However, it was not observed in a CSF/serum AUC ratio, suggesting that
the efficiency of penetration does not change when the dose is decreased by 50%.
) These results indicate that this drug belongs to the group of B-lactams which have good penetration
into the CSF. Based on its penetration into CSF and its anti-bacterial activity, it is suggested that
this drug can be tested in the treatment of bacterial meningitis and in view of its broad spectrum,
the evaluation of its usefulness should be performed.



