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Abstract

This study was designed to investigate the effects of dietary protein and calcium levels on
hematological properties and renal functions of the Pb-administered rats. Male Sprague-Dawley
rats were assigned to a 3 x 3 x 2 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. Hemato-
crit, hemoglobin content and RBC count were lower in the Pb-added groups than in the control
group and were reduced with decreasing dietary protein and Ca levels. Urinary-aminolevulinic
acid was higher in the Pb-added groups than in the control group and increased with
decreasing dietary Ca level. However, urinary glucose was higher in the Pb-added groups than
in the control group and enhanced with decreasing dietary protein and Ca levels. Creatinine
celarance was not affected by the Pb administration when the rats fed the diet containing

sufficient protein and Ca.
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Table 1. Experimental design

Diet _ Dietary protein Dietary Ca
groups'? level(%0) level(%)
Control 15 0.6
H.Prot-H.Ca 40 1.2
H.Prot-N.Ca 40 0.12
H.Prot-L.Ca 40 0.6
N.Prot-H.Ca 15 0.2
N.Prot-N.Ca 15 0.6
N.Prot-L.Ca 15 0.12
L.Prot-H.Ca 6 1.2
L.Prot-H.Ca 6 0.6
L.Prot-L.Ca 6 0.12

b Control : Normal protein-normal Ca diet group
H.Prot-H.Ca : High protein-high Ca diet group
H.Prot-N.Ca : High protein-normal Ca diet group
H.Prot-L.Ca : High protein-low Ca diet group
N.Prot-H.Ca : Normal protein-high Ca diet group
N.Prot-N.Ca : Normal protein-normal Ca diet group
N.Prot-L.Ca : Normal protein-low Ca diet group
L.Prot-H.Ca : Low protein-high Ca diet group
L.Prot-N.Ca : Low protein-normal Ca diet group
L.Prot-L.Ca : Low protein-low Ca diet group

2 2,000 ppm of lead was added in the diet groups except
the control into drinking water as lead acetate.
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Table 2. Composition of experimental diets

Control HProt HProt HProt NProt NProt N.Prot L.Prot L.Prot L.Prot

-H.Ca -N.Ca -L.Ca -H.Ca -N.Ca -L.Ca -H.Ca -N.Ca -L.Ca

Ingredients ; gkg
Corn starch 64697 37057 398.94 42125 618.91 646.87 707.89 707.89 736.26 758.96
Casein 150 400 400 400 150 150 60 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 158177 16.77 15.77 15.77 15.77 15.77 15.77 15.77 15.77
CaCOs 684 1373 7.52 295 1263 6.84 12.66 6.66 6.46 1.50
Ca(H:POg: - H:O 2052 39.93 17.77 0.03 4269 20.52 43.68 21.68 2151 3.77
Composition ;
Crude protein 144 384 384 384 144 144 57.6 57.6 57.6 57.6
Calcium 6 12 6 1.2 12 6 12 12 6 1.2
Phosphate 5.45 10.90 5.45 1.09 10.90 545 10.90 10.90 5.45 1.09

U The vitamin mixture contained the following per kg: thiamin-HC}, 0.6g; riboflavin, 0.6g; pyridoxine-HCl, 0.7g; nicotinic
acid, 3.0g; Ca- panthothenate, 1.6g; folic acid, 0.2g; biotin, 0.02g; cyanocobalamin, 0.001g; retinyl acetate, 0.8g; DL-
tocopherol, 3.8¢g ; 7-dehydrocholesterol, 0.0025g; menadione, 0.005g powdered to make 1,000g.

» The salt mixture contained the following® per Kg diet.: (MgCOs)« - Mg(OH): - 5H:0,7.95¢; 5Zn0 - 2COs - 4H=0, 0.092g;
FeS0s - TH20,0.124g; CuSO0. - 5Hz0, 0.02g; MnSOs - H:0, 0.15g; KI, 0.013g; NaCl, 2.3g; Na2COs, 1.6g; K2COs, 3.53g;

Na2Se(Os, 0.00022g.
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Table 3. Efffect of dietary protein and calcium levels on net weight gain, feed intake, and feed efficiency

ratio
Diet Net weight gain Feed intake FER
groups 3 7 3 7 3 7
g — g/kg -

Control 9182 187.6° 16.4° 16.7° 0267  0.229°
H.Prot-H.Ca 78.1° 175.1° 15.3° 15.3 0.243 0233
H.Prot-N.Ca 628 1528 142 15.0° 0.211*  0.208
H.Prot-L.Ca 33.9 62.3° 12.3° 12.9° 0132  0.098
N.Prot-H.Ca 798 1440 15.1° 15.7° 0252  0.188°
N.Prot-N.Ca 60.8° 121.5° 13.9 14.1° 0.208:  0.176"
N.Prot-L.Ca 36.2 69.8° 12.8 12.48° 0.13¢ 0114
L.Prot-H.Ca -10.2¢ 3.3 12.2 1.7 0.040¢ 0.006°
L.Prot-N.Ca 2.1¢ 18.1¢ 13.3 12.1° 0.008° 0.030°
L.Prot-L.Ca ~15.9¢ -15.4° 11.6° 10.4¢ 0.065°  -0.030°

Y Represents experimental period in weeks.

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

Table 4. ANOVA statistics for net weight gain, feed
intake and feed effeciency ratio

Sources Net weight gain  Feed intake FER
Protein(A) e e L
Calcium(B) L . -
Period(C) = NS NS
AxB L - -
AxC ww L e
BxC - NS NS
AxBxC - NS *

* Significant at 5% level.
** Significant at 1% level.
NS : Not significant.
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Table 5. Effect of dietary protein and calcium levels on wet weight of liver, kidney, spleen and brain
Diet Liver Kidney Spleen M
groups 3 7 3 7 3 7 3 7
g/100g BW.

Control 4.0942 3.92 0.414 0.34f 0.29° 0.16° 091  0.66°
H.Prot- H.Ca 4.33¢  3.82¢ 0.70*  045° 0.25° 0.22¢% 1.10%  0.70°
H.Prot- N.Ca 452°  4.08% 0.92° 0.53 049"  0.35% 1.20™ 0.78°
H.Prot- L.Ca 493" 49¢4° 0.97° 0.820 0.64° 0.92" 1.32"  1.09%
N.Prot- H.Ca 425%  4.04% 0.58° 0.48% 0.42*  0.26% 1.02¢  0.79°
N.Prot- N.Ca 4.72° 4.29° 0.64° 0.53%e 0.50™  0.46° 1.28%¢  0.85%
N.Prot- L.Ca 4.75°  4.78™ 0.78% 063 061*  0.71% 1.30%  1.12°
L.Prot- H.Ca 4.44°  5.38® 066> 059« 0.33™ .53 157  1.54°
L.Prot- N.Ca 499> 551 0.57¢ 0.56:e 0.29¢ 0.46% 1.41°  1.46°
L.Prot- L.Ca 559  5.71° 088"  094° 0.43%  0.73* 2.15°  1.96°

YRepresents experimental period in weeks.

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

Table 6. ANOVA statisics for wet weight of liver,
kidney, spleen and brain

Sources liver Kidney Spleen Brain
Protein(A) e - NS .
Calcium(B) *a -k * ¥ *h
Period(c) * -k o -0
A X B » £l L] *
A X C Ll % - NS
BxC NS NS b NS
AxBxC * NS NS *

* Significant at 5% level.
** Significant at 1% level.

NS : Not significant.
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Table 7. Effect of dietry protein and calcium levels on hematocrit value, hemoglobin content and RBC count

Diet Hematocrit Hemoglobin RBC
groups av 7 3 7 3 7
% gkg x 10°
Control 26.82*?  35.40° 10.38%  13.14° 5.66° 7.10°
H.Prot- H.Ca 28.82° 26.64™ 11.28%  10.42° 6.26° 5.94bed
H.Prot- N.Ca 25.90° 26.08b 10.00®  10.52 5.26° 5.49%
H.Prot- L.Ca 24.88° 25.620 9.74° 9.62¢ 5.09" 5.04bed
N.Prot- H.Ca 27.84° 27.92 10.70°  10.86° 5.83" 5.79
N.Prot- N.Ca 26.28" 24.78° 10.08> 9.84° 5.46° 5.08bed
N.Prot- L.Ca 24.82° 24.53° 9.62° 953 5.15° 4.99bcd
L.Prot- H.Ca 28.28" 22.724 11.54° 9.66° 6.52° 4.76%
L.Prot- N.Ca 28.00° 21.70% 10.90% 958 5.95 4.54%
L.Prot- L.Ca 24.82° 18.17° 9.86" 7.43° 5.11° 3.55°

Y Represents experimental period in weeks.

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

Table 8. ANOVA statistics for hematocrit value,
hemoglobin content and RBC count

Sources Hematocrit Hemoglobin RBC
Protein(A) L2 LEd L2
Calcm.m(B) % Exd e
Period(C) . i .
AxB * NS NS
A X C >k L] L]
BxC NS NS NS
AxBxC NS NS NS

* Significant at 5% level.
** Significant at 1% level.
NS : Not significant.
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Table 9. Effect of dietary protein and calcium levels on ¢ -aminolevulinic acid, glucose in urine, and

creatinine clearance

Diet ¢ -Aminolevulinic acid Glucose Creatinine clearance
groups 3 7 3 7 3 7
1 gf24hrs — mg/24hrs ml/min
Control 325" 35.8° 2.784 5.26° 0.094  0.087°
H.Prot- H.Ca 93.9" 109.0¢ 15.41° 15.43¢ 0.147°  0.067°
H.Prot- N.Ca 148.4° 169.8% 2119  27.14° 0.092>  0.041%
H.Prot- L.Ca 166.7" 206.5¢ 25.69: 35500 0.0630  0.040%
N.Prot- H.Ca 139.8° 161.7¢ 16.71°  24.38° 0.095%  0.045®
N.Prot- N.Ca 152.9° 166.8% 16.71°  28.95° 0.068°  0.049°
N.Prot- L..Ca 168.8" 195.7° 25.95°  31.86b 0.049°  0.022°
L.Prot- H.Ca 175.4% 183.6° 23.86° 3833 0.042°  0.020°
L.Prot- N.Ca 174.2° 193.3° 2769  43.88 0.043°  0.018°
L.Prot- L.Ca 202.8° 256.9* 3791°  52.00° 0.045°  0.010°

“Represents experimental period in weeks.

2Values with the same superscripts in the column are not significantly different at 5% level.

Table 10, ANOVA statistics for § -aminolevulinic
acid, glucose in urine and creatinine cle-

arance
Sources d -Aminolevulinic Glucose Creatinine
acid clearance
Probem(A) b *x %
Calcium(B) .. .- N
Pemod(C) ** e o
AxB b NS e
AxC NS e -
BxC NS NS .
AxBxC NS NS e

** Significant at 1% level.
NS : Not significant.
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