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Abstract

This study was designed to investigate the effects of dietary protein and calcium levels on Ca, Fe, Cu, Zn
and Mg accumulation of the tissue of the Pb-administered rats. Male Sprague-Dawley rats were assigned to
a 3 x3x2 factorial design with 3 levels of protein (40%, 15%, 6%), 3 levels of Ca(1.2%, 0.6%, 0.12%)
and 2 feeding periods (3 and 7 weeks). The control group was included separately. The rats were exposed to
the drinking water containing 2,000ppm of lead. Calcium contents in serum, liver and femur were
decreased with Pb administration. Calcium contents in serum and femur were reduced with dietary protein
and Ca levels. Level of serum Fe showed no significant difference with Pb administration in the rats fed the
high Ca diet. Iron content in liver was not affected by the lead when the rats fed the diet containing high
protein and Ca. Level of serum Cu was lower in the Pb added groups than in the control group and tended
to be reduced with decreasing dietary protein and Ca levels. Copper content in liver was not affected by the
lead when the rats fed the high Ca diet. Level of serum Zn was decreased in the low protein-low Ca group.
Magnesium content in serum was decreased with Pb administration when the rats fed the diet containing
low protein and Ca. However, magnesium content in liver was reduced with Pb administration and affected
only by dietary protein level.
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Table 1. Composition of experimental diets
Control  H.Prot H.Prot H.Prot N.Prot N.Prot N.Prot L.Prot L. Prot L.Prot
-H.Ca -N.Ca -1L.Ca -HCa -N.Ca -LCa -HCa -NCa -l.Ca
Ingredients ; g/kg
Cornstarch 646.87 370.57 398.94 421.25 618.91 646.87 669.57 707.89 736.26 758.96
Casein 150 400 400 400 150 150 150 60 60 60
Corn oil 100 100 100 100 100 100 100 100 100 100
Cellulose 50 50 50 50 50 50 50 50 - 50 50
Vitamin mixture” 10 10 10 10 10 10 10 10 10 10
Salt mixture*” 15.77 15.77 15.77 15.77 15.77 15.77 15.77 15.77 15.77 15.77
CaCOs 6.84 13.73 7.52 2.95 12.63 6.84 1.88 12.66 - 6.46 1.50
Ca(H2PO4)2 - H20 20.52 39.93 17.77 0.03 42.69 20.52 2.78 43.68 21.51 3.77
Composition ;
Crude protein 144 384 384 384 144 144 144 57.6 57.6 57.6
Calcium 6 12 6 1.2 12 6 1.2 12 6 1.2
Phosphate 5.45 10.90 5.45 1.09 10.90 5.45 1.09 10.90 5.45 1.09
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Table 2. Effect of dietary protein and calcium levels on calcium content in serum, liver, kidney and femur

Serum Liver Kidney Femur
Diet groups
3" 7 3 3 7 3 7
—— mg/100ml ug/g mg/g mg

Control 20.27 16.45* 11.64° 11.15° 10.24° 9.57¢ 80.48° 93.22°
H. Prot-H. Ca 19.16* 12.85° 12.43* 14.66° 10.68* 10.01° 83.29° 91.29°
H. Prot-N. Ca 21.75° 13.24° 12.12* 14.60° 12.14° 10.3¢° 74.63° 90.70°
H. Prot-L. Ca 19.26° 9.73¢ 10.08* 13.29° 12.21° 10.87° 46.42° 67.62>
N. Prot-H. Ca 15.71° 13.22% 7.66° 14.08° 10.12° 9.93° 74.05° 8§9.19°
N. Prot-N. Ca 15.92° 9.41¢ 7.82° 13.60* 10.08° 9.93 76.42* 74.65°
N. Prot-L. Ca 15.69° 7.50° 7.55° 13.29 10.52° 9.85* 56.49° 62.68
L. Prot-H. Ca 16.10° 7.23¢ 7.08° 13.02° 9.69° 9.93° 7234 71.91%
L. Prot-N. Ca 15.66° 7.29¢ 8.55" 13.66° 10.16° 9.85° 75.10° 70.64>
L. Prot-L. Ca 14.87° 6.83¢ 10.71* 13.29° 10.32° 9.57¢ 51.32° 58.94°

"Represents experimental period in weeks

?Values with the same superscripts in the column are not significantly different at 5% level

Table 3. ANOVA statistics for calcium content in serum, li-
ver, kidney and femur

Sources Serum Liver Kidney Femur
Protein ( ) *k *% *ok *%
Calcium (B) b NS NS **
Period (C) ** ** NS w*
AXB ** ¥ NS **
A X C *k *% NS *k
BxC ** NS NS **
AxXBxC ** *x NS *k

**Significant at 1% level
NS : Not significant
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Table 4. Effect of dietary protein and calcium levels on iron and copper contents in serum and liver

Iron Copper
Diet groups Serum Liver Serum Liver
3" 7 3 7 3 7 3 7

ppm ug/g ppm ug/g
Control 11.76% 10.53* 11.09¢ 22.11¢ 0.14° 0.17¢ 1.05* 1.28°
H. Prot-H. Ca 10.47¢ 9.39* 11.18° 20.56° 0.13* 0.14° 1.28° 1.21°
H. Prot-N. Ca 10.65° 5.13° 15.31% 20.52¢ 0.13* 0.14° 0.64° 0.64>
H. Prot-L. Ca 6.03% 5.10° 21.53¢ 55.09° 0.12° 0.11% 0.65° 0.48¢
N. Prot-H. Ca 9.92* 9.44* 25.81¢ 33.29 0.12° 0.14° 1.38° 1.01°
N. Prot-N. Ca 10.22* 5.78" 30.30" 37.67< 0.13* 0.13* 0.66° 0.64
N. Prot-L. Ca 7.92° 4.06" 36.95" 36.13¢ 0.13* 0.09° 0.68° 0.70*
L. Prot-H. Ca 11.45 3.24° 36.43° 32.56¢ 0.14 0.10° 1.09° 1.36°
L. Prot-N. Ca 7.23° 4.69" 31.33% 36.53¢ 0.13* 0.10° 0.69° 0.83°
L. Prot-L. Ca 4.30° 3.35¢ 48.53° 62.13* 0.12° 0.09 0.69° 0.61%

"Represents experimental period in weeks

2Valuyes with the same superscripts in the column are not significantly different at 5% level
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Table 5. ANOVA statistics for iron and copper contents in
serum and liver

Iron Copper

Sources - -

Serum Liver Serum Liver
Protein (A) ** ** ** NS
Ca|C|um (B) *% *% *¥ *%
Period (C) ** ** w* NS
AXB NS ** NS *
AXC NS *k *k *k
B XC *x EE * NS
AXBxC *% *k * *k

*Significant at 5% level, **Significant at 1% level
NS : Not significant
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Table 6. Effect of dietary protein and calcium levels on zinc and magnesium contents in serum and liver

Zinc Magnesium
Diet groups Serum Liver Serum Liver
3" 7 3 7 3 7 3 7

ppm ug/g ppm ug/s
Control 5.51% 5.45° 5.51° 5.79° 44.67° 60.05¢ 5.90° 7.58°
H. Prot-H. Ca 4.98 5.36° 5.52° 4.62* 47.81° 77.34 4.86° 7.45*
H. Prot-N. Ca 5.38° 5.20° 5.53 4.60® 44.54° 71.72° 4.48° 7.01°
H. Prot-L. Ca 5.46° 4.98* 4.52° 4.61* 42.55* 65.93° 5.43 7.46°
N. Prot-H. Ca 5.32° 5.25° 4.51° 4.53* 35.99¢ 58.35¢ 6.25° 6.83*
N. Prot-N. Ca 5.15° 5.39* 4.50° 4.56® 37.80° 53.55¢ 6.41° 7.21°
N. Prot-L. Ca 4.98° 5.34* 4.50° 4.60* 34.10° 48.44' 6.14° 6.54°
L. Prot-H. Ca 5.32° 5.27° 4.50° 4.62* 33.27¢ 49.13 6.46° 5.58°
L. Prot-N. Ca 5.34° 5.34° 4.53* 4.50° 35.36° 40.49¢ 6.31° 6.16¢
L. Prot-L. Ca 5.28° 4.77° 4.53° 4.60* 32.49° 40.40¢ 6.27* 6.70°

» Represents experimental period in weeks

»Values with the same superscripts in the column are not significantly different at 5% level
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Table 7. ANOVA statistics for zinc and magnesium contents
in serum and liver

Zinc Magnesium

Sources -
Serum Liver Serum Liver

Protein (A) NS NS ** *
Calcium (B} NS NS ** NS
Period (C) NS NS ** *x
AxB NS NS NS NS
AxC NS NS ** **
BxC NS NS ** NS
AxBxC NS NS NS NS

*Significant at 5% level, **S.ignificant at 1% level
NS : Not significant
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