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Summary. The blood and urinary clearances of cis-diammine 
1,1-cyclobutane dicarboxylate platinum(11) (CBDCA, JM8) 
were determined in four patients with malignancy. A 40 #Ci iv 
injection of l91Ptfl93Pt (3 : 1)-labelled CBDCA was followed by 
serial blood and urine sampling to 72 h. 

The blood clearance was triphasic, mean values for the fast, 
intermediate, and slow phases being 10.8 min, 2.5 h, and 125 h, 
respectively. The fraction of activity excreted in the urine within 
the first 6 h had a mean value of 66.7%, contrasting with 26.4% 
for cisplatin. There was only a small fraction of CBDCA 
excreted by the slow phase (1.5%) as against an average of 20% 
for CHIP and 27% for cisplatin. 

The early and rapid renal clearance of CBDCA may 
account for reduced nephrotoxicity. 

Introduction 

Cisplatin is now established as a useful agent in the treatment 
of a variety of malignant neoplasms [3]. The toxicity of 
cisplatin, in particular, the progressive loss of glomerular and 
tubular function, can severely limit the dosage that might 
otherwise be given [1, 5]. 

CBDCA (JM8) is a second-generation cisplatin congener. 
The agent has been selected for clinical trial on the basis of 

reduced nephrotoxicity in rats and increased antitumour 
effects in some animal models [4]. Early clinical studies have 
indicated that CBDCA is not significantly nephrotoxic, is less 
emetic than cisplatin, and has produced responses in patients 
with ovarian carcinoma [2]. 

Materials and Methods 

Four patients were investigated after informed consent had 
been obtained. Their clinical details are given in Table 1. The 
peripheral blood counts and routine hepatic and renal 
biochemical profiles were within the normal ranges in each 
subject. 

c/s-Diamine-l, l-cyclobutane dicarboxylate platinum(If) 
was synthesised using radioactive platinum (a 3 : 1 mixture of 
191pt and 193pt) as described previously [8]. A 40 ~tCi iv 
injection of the labelled platinum drug (equivalent to ~ i mg 
CBDCA) was followed by serial blood sampling at 1, 3, 5, 10, 
15, 30, and 60 min and 3, 6, 9, 12, 24, 36, 48, and 72 h after 
injection. Urine was collected for the intervals 0 - 1  h, 1 - 6  h, 
6 - 1 2  h, 12-24  h, 24-48  h, and 48-72  h. The samples includ- 
ing standards were counted and appropriate decay corrections 
made; the clearance curves, half-times, and fractions cleared 
by each phase were calculated as before [8]. 

Table 1. Clinical feature and blood clearance of platinum complex 

Diagnosis 

Melanoma Bronchus Bronchus Bronchus 

Mean + SD 

Patient A B 
Age 51 64 
Sex F F 

Blood clearance 

tv2 Fast (rain) 9.3 9.1 
A% 92.8% 85.7% 

tv2 Inter (h) 2.22 2.18 
B% 6.1% 12.4% 

tv2 Slow (h) 89.2 154.5 
C% 1.1% 1.9% 

C D 
52 57 
M M 

13.9 10.7 
94.5% 88.4% 

2.84 2.60 
4.3% 9.7% 

149.2 107.0 
1.2% 1.9% 

10.8 + 2.2 
90.4 +_ 4.0% 

2.5 _+ 0.3 
8.1 + 3.6% 

125 + 32 
1.5 _+ 0.4% 
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Fig. 1. Blood clearance of CBDCA 
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Table 2. Excretion of platinum via urine 

Time interval (h) Percentage of activity excreted 

Patient 

A B C D 

0 - 1  
1 - 6  
6-12 

12-24 
24-48 
48-72 

Total 

9 0  

o 6C 

36.1 28.2 49.5 22.8 
26.0 37.3 36.4 30.6 
4.8 11.1 3.8 9.6 
4.1 4.5 0.2 6.1 I-E 
1.6 2.7 1.1 2.8 
0.6 1.4 0.7 1.6 3c 

73.2 85.2 91.7 73.5 

0 -  6 h: Mean_+ SD 66.7 + 13.8 
0-72 h: Mean + SD 80.9 + 9.1 

Results 

The blood clearance curves for the four patients are shown in 
Fig. 1. The  individual curves are very similar; each curve has 
been  analysed by standard exponential  stripping techniques 
and has three exponents.  

The  half-times of  each phase and the fraction of the label 
cleared by each phase are given in Table  1. For  the calculation 
of the fraction of  activity cleared by each phase it has been 
assumed that the entire dose has been uniformly mixed in the 
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Fig. 2. Excretion of platinum complexes via the urine. Bars on tops of 
columns indicate standard deviation in each case 

total  b lood volume at zero time. The blood volume has been 
calculated (from the known height and weight of each patient) 
using equations given by Nadler  et al. [6]. 

As can be seen f rom Table 1, the results are very consistent 
in the four patients. A very large fraction of the label (mean 



90.4 + 4.0%) is cleared from the blood in a very short time, the 
remaining activity being cleared in two phases with mean~ 
half-times of 2.5 h and about 5 days. 

The urinary excretion for CBDCA is given in Table 2 and 
is compared with the corresponding data for cisplatin and 
CHIP [8] in Fig. 2. The differences in urinary excretion 
between these three platinum analogues is quantitatively 
accounted for by the differences in clearance in the first 6 h 
after administration. 

Discussion 

The blood clearance and urinary clearance characteristics of 
CBDCA differ from those of cisplatin and CHIP in the 
following three aspects: 
i) Blood clearance of CBDCA displays three exponential 
phases as against only two observed for cisplatin and CHIP 
[81. 
ii) The fraction of label eliminated by the very slow phase is 
only 1.5%, as against an average of 20% for CHIP and 27% for 
cisplatin [8]. 
iii) The fraction of activity excreted by urine in the first 6 h 
after CBDCA administration has a mean of 66.7%, which 
contrasts sharply with the mean value of 26.4% for cisplatin, 
CHIP having an intermediate value between the other two 
platinum compounds. A very large proportion of the activity 
following CBDCA appears in the urine within the first 6 h. 
Similar clearances for CBDCA have been found in animal 
studies [7]. 

The calculations of the fast-phase clearance half-times 
exhibit some variation between individuals. The variation is 
partly due to the inherent difficulty in timing the very early 
blood samples accurately (at 1 min and 3 min); the proportion 
of the label cleared during the initial period can, however, be 
assessed accurately. The initial fast clearance of the label from 
blood and appearance in the urine are mutually consistent 
results, indicating a rapid renal clearance. The other two, 
slower, phases of the clearance suggest release from compart- 
ments in which equilibrium had been established earlier. At  1 h 
approx, 2% of the radioactivity in whole blood was bound to 
the red blood cells, and this level remained almost unchanged 
during the period of study (20 h). On the other hand, following 
an initial fast removal of approx. 50% of the radioactivity 
during the first hour, the half-life of the TCA-precipitable 
protein-bound component in the plasma was approx. 18 h and 

that of the 'free' component (TCA-soluble) was approximately 
2 h. This is a significantly lower rate of binding in the plasma 
than that of cisplatin, and could thus account for the greater 
proportion of free material available for rapid excretion. The 
greater urinary excretion of CBDCA indicates less organ 
retention of the agent and could possibly explain the lower 
nephrotoxicity associated with its clinical use [2]. 
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