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Brief Communication

THE INTERDEPENDENCE BETWEEN HIGH CADMIUM
CONTENT OF HORSE KIDNEY CORTEX AND THE FALSE

POSITIVE KIDNEY TEST FOR THE DETECTION OF
ANTIBIOTIC RESIDUES AT MEAT INSPECTION

It is generally known by veterinary meat inspectors that when
horse kidney cortex samples are tested for the presence of in
hibitory substances they quite often give a positive reaction with
out known preslaughter use of antibiotics or chemotherapeutic
substances (Tiainen 1968).

H has also been known since 1958 (Vallee) that the horse
kidney cortex has an exceptionally high cadmium content. The
aim of ·the present study is to show the interdependence between
these two peculiarities.

Materials and methods

Fresh kidneys were obtained from 19 horses from the local
slaughter-house. All the horses were apparently healthy prior to
slaughter. After samples had been taken from the kidney cortexes
for cadmium analysis, the kidneys were kept frozen until analysed
for the presence of inhibiJtorysubstances.

Sixteen male Sprague-Dawley rats weighing about 400 g each
were given 2 mg cadmium per kg body weight s.c. as cadmium
chloride in 2 ml sterile water.

Six similar rats, the controls, were given 2 ml sterile water
s.c, After seven days the rats were sacrificed by decapitation. The
anterior halves of the left kidneys were analysed for cadmium
content. The posterior halves were kept frozen until analysed
for the presence of inhibitory substances.

The cadmium analyses were done by flameless atomic absorp
tion with an optimum working range between 0.01 and 0.1 mg
cadmium. The apparatus used was a Perkin-Elmer 303 atomic
absorption spectrophotometer equipped with a graphite furnace
and graphite cell power supply HGA 72.
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The 'testi ng of the horse kidney cortexes for the presence of
inhibitory substances was done by the method of Lorenzen
(1967). The test microbe was Sarcina lutea ATCC 9341. To test
the inhibitory properties of cadmium, cadmium chloride solu
tions were made in distilled water with a cadmium concentration
of 20, 30, 40, 50, 60, 70, 80 and 100 mg Cd/I; 0.1 ml each of these
solutions was pipetted onto separate filter-paper disks (0 12.7
mm) and placed on the agar surface inoculated with the test
microbe together with the cylindrical horse kidney cortex sam
ples. The rat kidney halves were minced before testing for the
presence of inhibitory substances. The test was performed as
described for milk (Juncher et al. 1950), using the same test
microbe as for the kidney cortex samples. In this method cylin
drical wells in the test substrate are !tIled with the material to
be tested. In addition to the minced kidneys one well was filled
with distilled water and two with cadmium chloride solutions
corresponding to 20 and 100 mg Cd/I.

Results

The cadmium content of the 19 horse kidney cortex samples
varied between 30.7 and 108.0 mg/kg wet weight, mean 59.0 ±
21.9 mg/kg (rn . ± s). The mean cadmium content of the kidney
halves obtained from rats given the cadmium chloride injection
was found to be 57.67 ± 15.03 mg/kg wet weight (range 40.7
112.1) . The kidney halves of the control rats contained from
0.006 to 0.229 mg Cd/kg wet weight, with a mean of 0.117 ± 0.078
rug/kg. All of the horse kidney cortex samples inhibited the
growth of the test microbe. The diameter of the inhibitory zone
was roughly proportional to the measured cadmium concen
trations, especially when the zone diameters corresponding to the
lowest and highest cadmium concentrations were compared. The
lowest concentrataon of cadmium in the cadmium chloride-im
pregnated filter paper disks that inh ib ited the growth of the test
organism was 30 mg/I, The zone diameter was found to be pro
portional to the cadmium concentration. Inhibition of growth of
the test organism was shown around the wells filled with the
kidney material obtained from the rats given the cadmium
chloride injection and around the wells filled with cadmium
chloride solutions, but not around the wells filled with kidney
material from the control rats or with distilled water.
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Discussion

The cadmium in horse kidneys is mainly bound to a small
size protein, metallothionein, mol. wt. about 10000 (Kiigi & Vallee

1961). The same holds true for rat kidneys a few days after a
cadmium injection (W isniewska et al, 1970 ). Because of the
relatively small size of this protein it obviously readily diffuses
into an agar medium and thus inhibits the growth of the test
organism. All the kidneys tested originated from relatively old
horses; it was not possible to obtain kidneys from younger horses
which, because of the long biological half-life of cadmium (Fri
berg et al. 1971), might be excepted to have a lower cadmium
content in their kidneys. Nevertheless the present study indicates
that the positive reactions obtained from horse kidney cortexes
when tested for the presence of inhibitory substances at meat
inspection may be due to the cadmium content.
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