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= Abstract =

Effect of cadmium intoxication on the renal cortical phosphate
transport system was studied in adult Sprague-Dawley male rats.
Subcutaneous injections of CdCl, at a dose of 2 mg Cd/kg body
weight per day for 2 weeks induced marked polyuria, glycosuria,
proteinuria and phosphaturia, which are the characteristics of chro-
nic cadmium intoxication. In the renal cortical brush-border mem-
brane vesicles prepared from cadmium-intoxicated rats, the Na™-
dependent phosphate uptake was markedly attenuated, whereas
the Na“-independent uptake was not apparently altered.

These results indicate that cadmium intoxication impairs the Na™
-dependent phosphate cotransport system in the brush-border
membrane of renal proximal tubular cells, which leads to phospha-

turia in intact animals.
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Table 1. Effect of cadmium treatment on urine
flow and urinary solute excretions

Days of Control Cadmium P

Treatment N=4 N=5
Urine flow 0 182422  174%26 NS
{mi/kg-day} u 150405 265125 <005
Protein excretion 0 365135 371457 NS
{mg/kg-day) 14 3H9+48 13231308 <0.05
Glucose excretion 0 1954020 184030 NS
{mg/kg- day) 14 2201032 3722050 <005
Phosphate excretion 0 589478  570+41 NS
(mg/kg- day} 14 402417 790457 <005

Values represent mean *+SE.
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Table 2. Activities of alkaline phosphatase and
Na-K-ATPase in renal cortical homogenates
and membrane fractions of control and
cadmium-treated rats
Values represent the mean of 2 determina-
tions in renal cortical membrane fractions
prepared from 8 animals in each group.

Alkaline phoshpatase Na-K-ATPase

(K-A units/ #g proteinl  {# mole Pi/mg protein. hr)

Control  Cadmium Control Cadmium
Homogenate 27 1.0 149 163
BBMV 404 18.1 45 153
B 7333 83 %
BBMV/ 150 181 03 09
Homogenate
BLMV/ 27 33 73 6.0
Homogenate

Values represent the mean of 2 determinations
in renal cortical membrane fractions prepared
from 8 animals in each group.
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Fig. 1. Effect of medium osmolality on the phos-
phate uptake by isolated renal brush bor-
der membrane vesicles ( BBMV ) of control
and cadmium-treated rats. The uptake was
determined at the steady state (2 hr) in the
presence of 100 mM NaCl, 95 MM
KH,PO,4, 5 #M KH,*2PQ,4 and increasing
amount of mannitol in the incubation
medium. Each point represents the mean
of 2 determinations
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Fig. 2. Time course of Na*-dependent and Na~
-independent phosphate uptake by renal
cortical BBMV of control and cadmium-
treated rats. Vesicles containing 100 mM
mannitol, 100 mM KCl, 10 mM Hepes-
Tris(pH 7.4) were incubated in a
medium containing 100 mM mannitol, 100
mM NaCl (or 100 mM KCl in the case of
Na*-independent uptake ), 10 mM hepes-
Tris (pH 7.4), 95 AMKH,*PO,, and 5 M
KH,PO, at 25C. Values represent the
mean T SE of 3 determinations.
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