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Meropenem (MEPM) {287 L\ 7 W N % 4 RILAEHFI T, B Ddehydropeptidase- [ (DHP-
DICRET, BRATHERLBLIHEATH D, RAINDKAEREIZ DV Timipenem/cilastatin

(IPM/CS) & HEHRES L 72,

6L DRERAB T2, AF%500mg, IPM/CS% 500mg/500mg% NZ 13075 T ik
L, cross overiETHRET L7co ST Ko I il (66 D F35 ) ITMEPM30.4 /2¢/ml,
IPM38.0g/mlTdh » 720 Ty/.04, FNZF1088h, 0.90hTH -7z, AUCIEENEN
33.6, 41.7h-pg/mlTdh » 7o KHBHEERIZ6MEE £ TT, MEPM64.5%, IPM64.8% T4
5770 MEPMOftEHH-4295DHEME1214.0% T, AFHRBHENFRIZ785% THh 70
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Dimethylcarbamoyl pyrrolidin-3-yl} thio]-6-[(1R)-
1-hydroxyethyl]-4-methyl-7-oxo-1-azabicyclo {3, 2,
0} hept-2-ene-2-carboxylic acid trihydrate T % %%,
1- B~ DmethylZEDE A, 2{L~Ddimethyl-carba-
moyl pyrrolidinfE#fiZz &2 & » TERAFDRIBIEH & It
AT T Ddehydropeptidase- I (DHP- I )2 & AAiE
ALY T OB LS, BEBEOHEHRDH LW
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%R %KL, imipenem (IPM) & F%ZE 2w LEATW
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4E, BREBABFICBITAHEHNEELZLMEICo
\»Cimipenem/ cilastatin (IPM/CS) % BB L L
T/ UAA—N—EC L VRE LADOTHRET 5,
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Table LIZ/R L7225, Wih b ARBREMICAELH
AL, HOLLDODRETHLLHERINIZHDTH S,
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Table 1. Plasma levels of meropenem following 500 mg by 30 minutes’ drip infusion

Age BL BW Plasma level (ug/ml)
No.

($2] (cm) (kg) | Before | 15’ 30’ 35’ 45’ 1° 1.5° | 2° 3° 4° | 6°
A 38 177 98 - 16.3 | 32.0 | 26.0 | 19.5 | 13.3 76 | 49 | 2.0 | 09 | 0.2
B 20 178 68 — 14.0 | 31.0 | 27.0 | 21.5 | 13.0 72 | 46 | 21 | 09 | 0.2
C 22 186 71 — 14.5 | 28.5 | 26.0 | 20.0 | 12.0 7.8 | 4.8 1.8 | 0.6 | 0.1
D 21 175 72 — 155 | 245 | 28,5 | 16.5 | 13.5 70 | 45 | 1.5 | 0.6 | 0.1
E 21 161 55 — 26.0 | 325 340 | 255 | 185 | 11.2 | 24 | 2.6 | 1.2 | 0.2
F 20 169 61 — 17.0 | 34.0 | 31.0 | 23.0 | 17.0 8.8 | 5.1 1.9 | 0.8 | 0.2
Mean | 23.7 | 174.3 | 70.8 17.2 | 304 | 28.8 | 21.0 | 14.6 83 [ 44 | 2.0 | 0.8 |02
+ + * + + * * * + * * * * 4
SD 7.1 8.5 8.3 4.4 34 3.2 2.6 2.6 16 | 1.1 [ 04 | 0.2 | 0.6

*T060 ALBEHTALXAL12%0457 ) H
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RTH2BFUAIRE L 2 h o7, E1HABRICE
WTHRS VT4 TA, BBXUCIZH L, MEPM500mg
%, D, EB X UFIZst LIPM/CS 500mg/500mg %
£ 4£100mDAEBEEKICER L TEE % EHEIZ305
THEHRNERS Lz, —BE Dwash outD%, %2
HRBIZBVWTERT V7 4 TICER L L TH—%
BTG L7zo MEPM Z 72IZIPM/CSD &6 65 % 451
BREBTHESTHHPDOREIRT ¥ ¥ 28T TIT-
7248, MBEEICERRDONLE o7,

AR E D7 DI SFI(0h), &5 (15min),
54 THE#%(30min), 35min, 45min, 1h, 1.5h,
2h, 3h, 4h, 6h(Z~/%1) ¥ FiZoml$k I % 17 W
3000rpm 55342 T Lo B L M%E % 538 L 7o MEPM
BiobwTidzgniImifEs, T/IPM/CSEIIBV
TREEIH L L Tm4 & F&D0.05M 3-(N-
morpholino) propanesulfonic acid (MOPS) #& & #&
(pH7.0)" % BA L TELICHERF L. — A, K
oW TIRFS5HT &k 5%0~1, 1~2, 2~4, 4~6,
6~ SR DRMFICHER S THEBIREREK5m %
SE L TRENDMOPSHEE R ¥ RE L THEERF L7
2B EDORE DB LLRNICHRE LD & - 726112
BT, ZNEFRIEICRBOLREEITV, EWHE
MR EE Lk, 2EEMEOEICA T, BRRE
DF-oiZ, Rl LRERERSO0, 1, 4RRICH
10mI$2%KZHRAY v VTR L 72

) i B D) 5E 13 Bioassay#E (2 TITV, MEPMIZAR
E W Escherichia coli NIH], ¥%#1itNutrient agar % F\»
720 IPMIZMRTE BiBacillus subtilis ATCC 12482, ¥Eith
{ZBrain heart infusion agar % V272,

BRI, MRS 74 707— VIiEY B
v, FRIZMOPS #& & (pH 7.0) % VW TIERL L 720
RiZE L@z BV 10~ 100/ /AR L CllE L
7oo ETOREIXRERY BR4RRHR LV FME L7,

Kinetic D ###7 iXtwo compartment open model {2 THT -
726

%3, MEPMIZDWTiE, HPLCET O HIE.X1T -
720 BIZERBOL-5 7 5 LROFAZK L7ZH-4295
T HIE L7z AlE I ERBEMERICTIT - 72

I. & S

MR DHR (Table 1, 2, Fig. 1)7>5MEPMIZ
BV TidCmax 304 +3.4pg/m(Z5ETHEE, 30
min.), IPM/CSIZBWTi, 38.0+6.6ug/ml(¥x5#*
THE®%, 30min)T, F0#%, T,/,03&4088%
0.08h (Table 3), 0.90%0.08h (Table 4) TiZiZ[F
BIZ#M L7, AUCIZZFNZFN33.615.1h-pg/ml,
41.7+£6.3h ug/mlTH 572,

PR b kit %= (Table 5, Fig. 2)IZMEPM$ & FIPM/
CSEBIZEBPDINY —  THRMt S, 6B D BFEHE
WRIZFNFN, 645+39%, 648+76% Th o720

ERHWTH AHH-4295D K P HE (Table 6) (368
MORETI4.025.9% THREILKR L DEEHE785%
38%Tdh o1,

BRRMETIX, MEFNELEB, mMELF(BH
BE, AR BIURBREICBOLTERIC L 581X
RN H 5 7(Table 7, 8),

m #* ®

HNVNNREILFRL-F 7 7 LEIZHE A RS b LS
L, TERAPERTWA I END, BERREIEAT
W, ERMEHRRSH THESN/Z-MEPMIZHE S
IZEN, (LEYOTEMSHEMA LT AL EDYR
M SN HhTH, EDHP- L ICHTrREH T
T EEMHERA EH V2 VWER & L CERRSEET A
il olz, A XTI TIPM/CSB & Upanipenem/
betamipronDkinetic*® (ZDWTHKRET % 1T o T & 7275,
4[], MEPMORHMFFBUZERY & 5 7O TRER
ANBFRT T4 TEMBIIEARBEF1T- 72,

Table 2. Plasma levels of imipenem/cilastatin following 500 mg/500 mg by 30 minutes’ drip infusion

N Age BL BW Plasma level (ug/ml)
0.
(y) (cm) kg Before 15’ 30’ 35’ 45’ 1° 1.5° 2° 3° 4° 6°
A 38 177 78 - 29.6 | 50.6 | 33.0 | 24.2 16.5 9.2 | 6.8 | 2.7 1.7 | 0.3
B 20 178 68 — 25.2 | 33.6 | 34.0 | 246 | 155 8.0 | 6.1 3.1 1.7 | 0.4
C 22 186 71 — 246 | 38.0 | 344 | 25.0 14.0 7.4 54 1.9 [ 09 | 0.2
D 21 175 72 — 14.4 | 32.6 | 30.0 | 25.6 13.2 78 | 58 | 2.5 1.1 | 0.2
E 21 161 55 — 276 | 38.4 | 355 | 29.6 185 | 13.3 | 9.8 | 4.2 19 | 04
F 20 169 61 _ 18.4 | 34.8 | 32.6 | 24.4 16.2 9.4 73 | 2.4 1.1 0.2
Mean | 23.7 | 174.3 | 70.8 23.3 | 38.0 | 33.3 | 25.6 15.7 9.2 | 69 | 2.8 14 | 0.3
+ + + + + + + * * + * + + +
SD 7.1 8.5 8.3 5.8 6.6 1.9 2.2 1.9 2.2 16 | 0.8 | 04 | 0.1
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Fig. 1. Plasma levels of meropenem 500 mg and imipenem/cilastatin 500 mg/500 mg by 30 minutes’ drip infusion.

Table 3. Pharmacokinetic parameters of meropenem in 6 normal volunteers

A B C D E F Mean + SD
ah™h) 2.35 1.93 1.62 1.78 3.21 1.73 2.10 £ 0.60
B k" 0.75 0.68 0.80 0.87 0.86 0.80 0.79 + 0.07
A (ug/ml) 27.2 27.1 23.6 22.5 26.0 29.4 260 + 25
B (ug/ml) 15.6 1.9 12.4 14.3 30.1 15.0 16.6 + 6.8
Kel (h™") 1.32 1.24 1.20 1.26 1.30 1.24 1.26 * 0.04
Vdg ) 20.6 23.3 20.8 19.8 13.5 17.4 19.2 * 34
t,,8 (h) 0.92 1.02 0.87 0.80 0.80 0.86 0.88 + 0.08
AUC{ (h-pg/ml) 32.3 31.5 30.0 29.2 43.0 35.7 336 * 51
Clt (I/h) 15.5 15.9 16.7 17.1 11.6 14.0 151 + 2.0
Clr (I/h) 9.5 10.7 12.0 11.5 7.4 9.0 10,0 + 1.7

(500 mg by 30 minutes drip infusion)

Table 4. Pharmacokinetic parameters of imipenem/cilastatin in 6 normal volunteers
A B C D E F Mean *+ SD
a(h™h 4.88 3.38 3.03 2.72 5.99 2.51 3.7 + 1.38
B (h™h 0.76 0.66 0.78 0.81 0.78 0.85 0.77 + 0.06
A (ug/ml) 67.5 46.2 49.1 19.3 40.0 21.9 40.7 * 18.1
B (ug/ml) 24.0 18.3 16.9 22.0 35.1 25.8 23.7 * 6.5
Kel (h™") 2.01 1.55 1.74 1.21 1.44 1.22 1.53 =+ 0.31
Vdg () 14.5 18.3 17.0 18.0 12.4 15.1 159 + 23
t,,8 (h) 0.92 1.05 0.89 0.85 0.89 0.82 0.90 + 0.08
AUCY (h*pg/ml) 45.6 41.5 37.9 34.1 51.8 39.2 417 * 63
Cit (I/h) 11.0 12.0 13.2 14.7 9.7 12.8 122 + 1.8
Clr (I/h) 7.4 7.3 8.7 10.3 6.9 8.9 83 * 13

(500 mg/500 mg by 30 minutes drip infusion)
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Table 5. Urinary excretion of meropenem and imipenem

Recovery (%) 0~1 (h) 1~2 (h) 2~4 (h) 4~6'(h) 0~6 (h) cumulative
A 32.6 (1170) 14.2 (1180) 9.6 (137) 2.1 (46) 58.5
B 40.0 (1080) 12.4 (968) 10.2 (261) 1.8 (55) 64.4
C 4.8 (927) 15.1 (1060) 9.2 (165) 1.7 (14) 70.8
Meropenem
D 38.4 (357) 17.4 (713) 84 (67) 1.1 9 65.2
E 34.5 (2340) 18.3 (1270) 9.8 (172) 1.6 (103) 64.2
F 34.4 (307) 19.2 (452) 8.6 (170) 14 (28) 63.6
Mean+ SD 37.5+4.5 16.1+2.6 9.3+0.7 1.6+0.3 64.5+3.9
A 30.2 (2740) 13.7 (507) 12.3 (103) 3.0 (28) 59.2
B 29.1 (3170) © 11.3 (2350) 9.4 (853) 2.1 (156) 51.9
C 414 (657) 15.7 (353) 10.2 (82) 14 (26) 68.7
Imipenem
D 40.0 (556) '17.8  (655) 11.5 (91) 2.2 (15) 71.5
E 32.6 (960) 22.2 (1290) 12.5 (162) 1.8 (60) 69.1
F 41.2 (904) 14.7 (613) 10.6 (125) 2.0 (39 68.5
Mean +SD . 35.8%5.7 15.9+3.8 11.1*+1.2 2.1*x0.5 64.8+7.6

( ): concentration (ug/ml)
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Fig. 2. Urinary excretion of meropenem (500 mg) and imipenem/cilastatin (500 mg/500 mg) by 30 minutes’ drip infusion.

Table 6. Urinary excretion of H-4295

No. Recovery (%) 0~1 1~-2 2~4 4~6 0~6 (h)
A 11.80 6.50 6.10 0.97 25.4
B 9.37 3.08 2.75 0.98 16.2
C 7.23 2.47 ND ND 9.70
D 3.29 2.58 1.89 ND 7.76
E 4.51 3.52 1.53 0.39 9.91
F 6.30 4.95 3.77 ND 15.0
Total 7.08+2.86 3.85+1.44 2.67+1.92 0.38+0.44 14.0%5.9

ND: not detected by HPLC assay
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PHARMACOKINETIC STUDY ON MEROPENEM

Akira Saito

College of Medical Technology, Hokkaido University,
Kita-12-jo, Nishi-5-chome, Kita-ku, Sapporo 060, Japan

I investigated the pharmacokinetics of meropenem (MEPM), a new carbapenem antibiotic, in compari-

son with imipenem/cilastatin (IPM/CS).

500 mg MEPM and 500 mg/500 mg IPM/CS were administrated to six healthy male volunteers by

drip infusion in a crossover study.

After intravenous administration the mean plasma concentration of MEPM obtained by bioassay was
30.4 pg/ml; that of IPM was 38.0 xg/ml. The mean values of T;,28 were 0.88 h and 0.90 h, and the
AUCs were 33.6 h-ug/ml and 41.7 h-pg/ml for MEPM and IPM, respectively. The urinary excretion
rates within 6 h were 64.5% and 64.8%, respectively. H-4295, the main metabolite of MEPM, was
detected at a rate of 14.0%. Therefore, the pharmacokinetics of MEPM were nearly the same as those of

IPM/CS.

No side effects or abnormal laboratory findings were observed in this examination.



