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MEPM (Lot No.SI-4)idfE K REKRKX S TER S
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5%, 5, 10, 15, 30, 45 min, 1, 2, 3, 4, 5, 6
B X024 hIZHT R B B IR > © £ R Y 42 I A 2
mlEZFRHLL 72,

M50 D28 N vy LGESHE( ) R - N
%) ZiE1000, /KA Y F AR —A/S) EiIREHE,
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Each point and vertical line represents the mean + SE of 3 dogs.
Fig. 1. Plasma concentrations of '*C, meropenem and H-4295 after intravenous administration of

[*C) meropenem (20 mg/kg) to 21-day-old dogs.

Table 1. Pharmacokinetic parameters of meropenem after
intravenous administration of [**C] meropenem
(20 mg/kg) to 21-day-old and adult dogs

Table 2. Urinary and fecal excretion of C within 24 h
after intravenous administration of [*C]
meropenem (20 mg/kg) to 21-day-old dogs

Cismin” Ty vd Urine Feces Total
Asmin |
(ug/m {enin) Vke) Excretion (% of dose) 85.1+2.8 2.1+0.9 87.2+3.6
21-day-old 24.3+ 3.7 53 0.626
Adult 68.5+10.79 40 0.256 Each value represents the mean * SE of 3 dogs.

a) Plasma concentrations at 15 min after administration
b) Mean * SE of 3dogs c¢) Mean * SE of 4 dogs
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["CIMEPM(20 mg/kg) ¥ EH B L UOHEHEEE T L
KIZHERATR S L 72 % OB HC, MEPM, H-4295
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Fig. 2. Cumulative urinary excretion of *C, meropenem and H-4295 after intravenous administration of

Time after administration (h)

Each point and vertical line represents the mean + SE of 3 dogs.

[*4C] meropenem (20 mg/kg) to 21-day-old dogs.
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Table 3. Tissue concentrations of *C after intravenous administration of
[C] meropenem (20 mg/kg) to 21-day-old dogs

Concentration (xg eq/g or ml)?

Tissue

30 min® 24 h
Plasma 28.3 + 3.69 0.09 +0.002
Blood 17.3 + 0.98 0.08+0.007
Cerebrospinal fluid 0.88+ 0.099 0.05+0.01
Brain 0.25+ 0.03 0.04 +£0.006
Pituitary gland 7.91+ 2.549 ND9
Spinal cord 146+ 0.30 0.05+0.006
Eye 2.19+ 0.35 0.23+0.05
Tongue 6.16+ 0.79 0.06 +0.005
Thyroid 3.87+ 1.42 0.09+0.03
Salivary gland 4.45+ 0.81 0.09 +0.009
Thymus 2.06+ 0.26 0.08 +0.007
Heart 3.71% 0.35 0.05+0.004
Lung 6.57% 0.97 0.12+0.008
Liver 5.18* 0.89 0.32+0.01
Spleen 2.58+ 0.34 0.14%0.01
Pancreas 3.13+ 0.56 0.07 £0.005
Adrenal 4.02+ 0.46 0.10+0.02
Kidney (cortex) 37.6 = 6.90 5.64+0.77
Kidney (medulla) 54.7 +15.6 0.39+0.11
Renal pelvis 51.4 + 9.04 0.52+0.07
Bladder 23.2 + 6.25 0.17+0.02
Testes 6.16+ 1.86 ND
Stomach 8.74+ 1.01 0.12+0.01
Small intestine 4.40+0.84 0.09+0.004
Large intestine 5.31+ 0.69 0.09 +0.0007
Fat 5.95+ 2.00 0.07£0.004
Muscle 5.21+ 0.63 0.04 £0.005
Skin 11.2 + 2.38 0.12+0.01
Intestinal contents 9.22+ 2.17 0.09+0.02
Urine in bladder 3670 +1326 2.89+0.479
Bile 7.82+ 1.40 0.24+0.13

a) Mean * SE of 3 dogs

b) Time after administration

¢) Mean * SE of 2 dogs

d) Not detectable (<0.3 ug eq/g)
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Fig. 3.  Plasma concentrations of *C, meropenem and H-4295 after intravenous administration of
[*4C] meropenem (20 mg/kg) to dogs with renal failure.
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Fig. 4. Cumulative urinary excretion of 4C, meropenem and H-4295 after intravenous administration of
[*C] meropenem (20 mg/kg) to dogs with renal failure.
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Table 4. Biliary excretion of 4C, meropenem and H-4295 after intravenous administration
of ["*C] meropenem (20 mg/kg) to dogs with renal failure

(1) 14C
Relative (% of dose)
Dog GFR
(%) 0~3 0~6 0~249
Normal 100 0.22 0.26 0.27
Renal failure 33.8 0.47 0.62 0.64
12.6 0.70 1.6 1.8
0.5 0.44 0.87 14
(2) Meropenem
Relative (% of dose)
Dog GFR
(%) 0~3 0~6 0~24?
Normal 100 ’ 0.07 0.07 0.07
Renal failure 33.8 0.12 0.17 0.17
12.6 0.20 0.36 0.36
0.5 0.14 0.27 0.34
(3) H-4295
Relative (% of dose)
Dog GFR
(%) 0~3 0~6 0~249
Normal 100 0.09 0.11 0.11
Renal failure 33.8 0.15 0.35 0.37
12.6 0.27 0.89 1.01
0.5 0.11 0.34 0.75

a) Time after administration (h)

Table 5. Tissue concentrations of 1C after intravenous administration of
[*4C] meropenem (20 mg/kg) to dogs with renal failure

Concentration (zg eq/g or ml)®

Tissue Renal failure
Normal

33.8%" 12.6% 0.5%
Kidney (cortex) 6.8 48.5 38.1 63.5
Kidney (medulla) 0.56 17.6 27.9 58.9
Kidney (renal pelvis) 0.31 7.4 6.0 25.1
Liver 0.82 3.2 14.0 35.0
Duodenum 0.14 0.61 3.3 24.0
Small intestine 0.16 0.51 4.1 25.9
Cerebrospinal fluid ND9 0.13 0.74 2.8
Brain 0.01 0.09 0.26 1.5
Plasma 0.71 1.2 12.8 99.8

a) 24 h after administration
b) Relative GFR (%)
¢) Not detectable (<0.2 ug eq/g)
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Table 6. Prediction of plasma half-life of meropenem
in dogs with renal failure

Relative  Plasma half-life (min)
Dog GFR -
(%) Observed  Predicted

Normal 100 40 —
Renal failure 33.8 70 75
12.6 150 105
0.5 260 130

o = ®

21H# Y — 7 VKIZ[MCIMEPM % 20 mg/kgi#lRkA
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PHARMACOKINETICS OF [“CIMEROPENEM IN JUVENILE DOGS AND
DOGS WITH RENAL FAILURE

Kazuhiko Iba, Kyoko Saito, Masaki Ito and Akira Yoshitake
Environmental Health Science Laboratory, Sumitomo Chemical Co. Ltd.
1-98 Kasugade-naka, 3-chome, Osaka 554, Japan

The metabolism and disposition of meropenem (MEPM) were studied in juvenile dogs and a canine
model of renal failure.

Juvenile beagle dogs (21-day-old) were dosed intravenously with [“CJMEPM at 20 mg/kg. The
plasma concentrations of total radioactivity and MEPM declined with an initial half-life of 72 min and
53 min, respectively. The major route of elimination of radioactivity was via urine. Figty four point two
percent of the dose was excreted unchanged, and 22.4% as the metabolite H-4295 in urine within 24 h
after administration. Total radioactivity was extensively distributed in tissues other than the brain, and
the highest level was observed in the kidney.

The metabolism and disposition of MEPM in juvenile dogs were similar to those in adult dogs, except
that distribution volume of MEPM was larger in juvenile dogs (0.626 1/kg) than in adult dogs (0.256
1/kg), presumably reflecting the difference in the extracellular fluid volume in the body.

Dogs with gentamicin-induced renal failure and cannulated bile ducts received a single intravenous
dose of [“CJMEPM at 20 mg/kg. In dogs with renal failure, prolonged plasma half-lives of '*C and MEPM
were observed. The plasma half-life of MEPM in dogs with renal failure can be estimated from the model
equation using creatinine clearance values. Urinary excretion of ''C was slower and the ratios of
H-4295 to "C in both plasma and urine were higher than those in normal dogs. The increase in the
biliary excretion of '*C was slight, not compensating for reduced urinary excretion.



