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PHARMACOKINETIC STUDY ON OXALATE IN RATS
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The pharmacokinetics of oxalate were studied in normal and nephrectomized rats, using
radioisotope-labelled oxalate to resolve the mechanism of calcium oxalate stone formation. Plasma
disappearance of “C-oxalate was analyzed with a 2-compartment open model, and each compart-
ment volume, the first-order rate constant for elimination, and the first-order rate constant for
transfer between the central compartment and peripheral compartment were obtained. These va-
lues were compared with those for inulin. In normal rats, the total distribution volume was 57%
of body weight for oxalate and 34% for inulin. The elimination rate constant from the central
compartment for oxalate was lower than that for inulin, but oxalate had a much larger central
compartment volume than inulin. Thus, the total clearance of oxalate was greater than that of
inulin. In nephrectomized rats, total clearance of oxalate decreased to 1/6 of that in normal rats,
while total clearance of inulin decreased to 1/27 of that in normal rats.

These results suggest that oxalate is more diffusible than inulin, and that oxalate is excreted

mainly from the kidney.

(Acta Urol. Jpn. 34: 1135-1140, 1988)
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Fig. 1. Schematic diagram of the two-compart-
ment open model. V: and V: are
apparent volume of central and peri-
pheral compartment. Kz and Ka
indicate first-order rate constants for
transfer between central and peripheral
compartment. Ke) is the first-order rate
constant for elimination from the central
compartment.
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Table I. Renal clearance for oxalate and

inulin
Inulin Oxalate Oxalate/Inulin
No. Clearance Clearance Clearance ratio
(l/min/100g) (h/min/100g)

1 777 819 1.05
2 770 910 1.18
3 656 728 .1
4 840 966 1.15
5 875 952 1.08
6 777 882 1.14
7 833 945 1.13

Mean+SD 790 71 886 + 86 1.12 £ 0043
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Table 2. Hepatic clearance for oxalate and

inulin
Inulin Oxalate Ratio of hepatic
No. Clearance Clearance and renal oxalate
(ul/min/100g) (ui/min/100g)  clearance (%)

1 1.41 19.1 233
2 1.16 26.1 287
3 185 185 254
4 1.24 16.1 167
5 1.12 328 345
[ 195 245 278
7 1.38 285 302

MeantSD 144+0.33 237+603 2671057
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Fig. 2. Semilogarithmic plots of actual plasma
concentrations of oxalate and inulin
against time and the fitting curves
obtained on the basis of two-compart-
ment open model in normal rat.

Table 3. Pharmacokinetic parameters of
oxalate and inulin in normal rats
(two-compartment open model)

Totat
Kizw Kz Kebt Teow W, V2 Vss
. Clearance
uny ) ) (% of body weight) 00 2
123 113 216 033 280 287 567 990
Oxalate =+ + + L3 + + + +
057 031 044 006 445 503 680 150
112 124 217 026 183 157 340 823
nutin + + + + + x + +
053 038 060 005 339 301 479 127
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Fig. 3. Semilogarithmic plots of actual plasma
concentrations of oxalate and inulin
against time and the fitting curves
obtained on the basis of two-compart-
ment open model in nephrectomized rat.
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Table 4. Pharmacokinetic paramecters of
oxalate and inulin in ncphrecto-
mized rats (two-compartment open

model)
Total
Kz Kay Kel  Teow Vy Ve Vss
. Clearance
/ny M /R) (h) (% of body weight) (alfminf 100g)
131 166 039 18 265 212 467 177
Oxalate + + + + + + * =+
035 055 006 034 281 646 848 29
411 423 017 426 107 103 210 30
Inutin + + + * + + * +
105 088 003 078 105 1.0 148 5
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