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Summary

To examine a contribution of low phosphorus (P) status to high serum calcium (Ca) and variation of hepatic or re-
nal trace element (iron (Fe), zinc (Zn) and copper (Cu)) contents of rats administered lanthanum (La), male 8-week
Wistar rats were fed AIN93M diet (control diet; P content, 3 mg/g), a low-P AIN93M diet (low P diet; P content, 1.5
mg/g) or AIN93M diet supplemented with La carbonate (La-supplemented diet; La content, 9 mg/g) for 4 weeks,
and Ca in the serum and femur, P in the serum, femur and feces and Fe, Zn and Cu in the liver and kidney were
determined. The La administration increased fecal P excretion, caused the lowest luminal P absorption and induced
hypophosphatemia. Lowered serum P was also observed in rats fed the low-P diet. Significantly higher serum Ca
was observed in rats fed the low-P diet or the La-supplemented diet compared to those fed the control diet. Femur
Ca and P were significantly decreased in rats fed the La-supplemented diet than those fed the low-P diet or the
control diet. Compared to the control rats, rats fed the low-P diet or the La-supplemented diet showed significantly
lower renal copper concentration. These results indicate that low P status contributed to the high serum calcium
and low renal copper levels in rats administered La, and that the high serum Ca was caused by acceleration of

bone resorption in response to the hypophosphatemia induced by La administration.
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Table 1 Tissue lanthanum concentration in rats fed experimental
diets for 4 weeks

Diets Liver (ug/g) Kidney (ug/g)
Control diet < 0.05" 0.07 £0.01°
Low P diet < 0.05* < 0.05"
La-supplemented diet 194 + 0.34" 0.19 = 0.01°

Values are means = SEM (n = 6). Means in the same column not
sharing a common superscript differ significantly (p < 0.05).
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Table 2 Apparent absorption of phosphorus in rats fed experimental diets for 4 weeks

Diets Intake Fecal excretion Apparent absorption Apparent absorption
(mg/d) (mg/d) (mg/d) rate (%)
Control diet 650 = 1.8° 331 = 1.0° 319 = 1.9° 491 £ 19°
Low P diet 320 = 057 10.1 £ 0.9° 219 = 11° 685 = 2.8°
La-supplemented diet 665 + 27" 528 £ 2.7°¢ 137 = 1.8° 206 = 3.3°

Apparent absorption was calculated as a difference between intake and fecal excretion. Values are means + SEM (n = 6). Means in
the same column not sharing a common superscript differ significantly (p < 0.05).

Table 3 Calcium and phosphorus concentration in serum and femur of rats fed experimental diets for 4 weeks.

Serum (mg/dL)

Femur (mg/g)

Diet

Calcium Phosphorus Calcium Phosphorus
Control diet 102 +0.1° 56 %02 142 + 2° 67+1"
Low P diet 11.1+02° 47 04" 143 + 4° 66+1"
La-supplemented diet 108 +0.1° 36=01° 132 £ 2° 61 =1°

Values are means = SEM (n = 6). Means in the same column not sharing a common superscript differ significantly (p < 0.05).

Table 4 Iron, zinc and copper contents in liver and kidney of rats fed experimental diets

Diet Liver Kidney
Iron Zinc Copper Iron Zinc Copper
Control diet 1338 £7.3" 244 +0.7° 49 +02% 671 16" 26.3 06" 45+04°
Low P diet 129.7 £ 54° 253 04" 44 +0.1° 62.0 = 1.6" 251 +=0.7° 26=0.1°
La-supplemented diet 1223 £5.0° 274+03" 51+03" 575+ 27" 25.1 £ 04" 24 +0.1°

Values are means = SEM (n = 6). Means in the same column not sharing a common superscript differ significantly (p < 0.05).
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