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Abstract

This study was designed to investigate the effects of dietary protein level on Pb, Fe, and
Cu accumulation of the tissue of the Pb-administered rats. The dietary protein levels were
6%, 15%, and 40% and the lead-exposed rats were given 2,000 ppm-Pb drinking water
solution. After 3 weeks, half of the each group rats were sacrificed and the rest were sacrificed
4 weeks later.

Hematocrit, hemoglobin, RBC content in blood were lower in Pb-administered groups than
in Pb-free group. Protein levels of serum and liver in 6% casein Pb-administered group were
tower than in control group. Pb contents of serum, liver, and kidney were significantly increased
in 6% casein-Pb administered group. Fe contents of serum and kidney were increased in
40% casein Pb-administered group, whereas in liver, 6 % casein Pb-administered group was
higher than others.
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Table 1. Feeding design of experimental rats
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Experimental Dietary protein Pb No. of
group* level (%) administration* * rats
Contral 15 - 14
HP-Pb 40 + 14
MP-Pb 15 + 14
LP-Pb 6 + Lt
*Control : Medium protein diet group
HP-Pb : Pbh-administered high protein diet group
MP-Pb : Pb-adminstered medium protein diet group
LP-Pb : Pb-administered low protein diet group
**2000ppm-Pb as Lead acetate in the drinking water
Table 2. Composition of experimental diets
(per Kg diet)
E .
Xp * group Control HP-Ph MP-Pb LP-Pb
Ingredients
Corn starch (9) 655 405 655 745
Casein (9) 150 400 150 60
Corn oil (9) 100 100 100 100
Cellulose (9) 50 50 50 50
AIN-mineral mixture! 35 35 35 35
AIN-vitamin mixture" 10 10 10 10
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Table 3. Net weight gain, feed intake and feed efficiency ratio of rats

Period(wk) Net weigh gain (9) Feed intake(g/day) FER
3 7 3 7 3 7
Control Y918+ 1097  187.6+ 12.0° 164+ 0.4° 16.7+ 0.2 0.267+ 0.032* 0.229+ 0.014"
HP-Pb 62.8+ 11.2" 152.8+ 12.7" 14.24+0.7° 15.0+ 0.3 0.211+0.038" 0.208+ 0.023™
MP-Pb 60.8+ 86 " 1215+ 14.1° 13.9+ 05" 14.1+ 0.4° 0.208+ 0.029° 0.176+ 0.020"
LP-Pb 21+07 ¢ 18.1+52 ¢ 133+ 04" 12.1+04° 0.008+ 0.002° 0030+ 0.015°
1) Mean+ SE

2) Values within a column not followed by the same letter are significantly different at a=0.05 level by

Duncan’s multiple test.
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Table 4. Organ weight of rats (9/1009 B. W)
period(wk) Liver Kidney Spleen Brain
Control 4,09+ 0.222 041+ 0.02° 0.29+ 0.02° 0.91+ 0.05"
3 HP-Pb 5.15+0.28" 0.92+0.08° 0.49+ 0.05 1.20+ 0.08°
MP-Pb 4.73+0.22* 0.64+ 0.05° 0.50+ 0.04° 123+ 0.07°
LP-Ph 4.99+ 0.09* 0.57+ 0.02¢ 0.3340.02" 141+0.11°
Control 3.92+0.20° 0.34+0.01° 0.16+ 0.06" 0.66+ 0.02°
7 HP-Pb 4.08+ 0.06° 0.53+ 0.02° 0.35+ 0.04° 0.78+ 0.03"
MP-Pb 422+0.11° 0.53+ 0.03" 0.46+ 0.06° 0.85+ 0.03"
LP-Pb 551+ 0.57" 0.56+ 0.04" 0.46+ 0.04° 116+ 0.03
1) Mean+ SE

2) Values within a column not followed by the same letter are significantly different at a=0.05 level by

Duncan’s multiple test.

Table 5. Hematocrit, hemoglobin and RBC contents in blood

Hematocrit (%) Hemoglobin (g9/100mé) RBC (Xx10°)

Period (wk)
3 7 3 7 3 7

Control  V26.82+ 1.11%%? 3540+ 177" 1038+ 0.30™ ° 1314+ 050" 564+0.17*  7.10+0.27°
HP-Pb 2590+ 147 2608+ 143 1000+ 039 1052+ 0.54° 526+ 026 549+ 0.35
MP-Pb 26.28+ 1.67 2478+ 095 1014+ 045  9.84+026° 5.06+0.32" 508+ 0.19
LP-Pb 28.00+ 0.96 2170+ 1.35 1090+ 023  958+041" 495+0.18  4.54+0.29"

1) Mean+ SE
2) N. S.: Not significant at 0.=0.05 level by Duncan’s multiple test.
3) Values within a column not followed by the same letter are significantly different at a=0.05 level by

Duncan’s multiple test.
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Table 6. Protein contents in serum, and liver of rats
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Period(wk) Serum(g pro./100mé) Liver(mg pro./g wet liver)
3 7 3 7
Control V4.60+ 0.08% 3.95+ 0.25° 273.08+ 16.84° 331.29+ 59.84°
HP-Pb 414+ 0.20" 440+ 0.17° 295.86+ 5.61° 275.83+ 3240
MP-Pb 4,73+ 0.25" 4,15+ 0.23 285.14+ 7.07° 218.67+ 17.48°
LP-Pb 403+ 0.09° 2.63+ 0.15° 231.02+ 11.04° 229.75+ 17.94>
1) Meant SE

2) Values within a column not followed by the same letter are significantly different at a=0.05 level by

Duncan’s multiple test.
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Table 7. Pb, Fe, and Cu contents. in serum (gpm)

FFGPHFHIA

period(wk) Pb Fe Cu

Control Y 0.65+ 0.28% 9.52+ 1.02° 0.14+ 0.01% >

5 HP-Pb 852+ 1.68 7.64+ 3.07° 0.11+ 0.03
MP-Pb 8.23+ 2.29 495+ 1.94° 0.10+ 0.01
LP-Pb 15.52+ 1.65¢ 1.77+0.31° 0.10+0.01
Control 0.50+ 0.16° 853+ 0.57° 0.19+ 0.03" %

. HP-Pb 852+ 1.82" 713+ 0.71° 0.17+ 0.02
MP-Pb 8.02+ 1.31° 3.75+ 0.31° 0.09+ 0.04
LP-Pb 17.52+ 1.79¢ 152+ 041 0.06+ 0.01

1) Mean+ SE

2) Values within a column not followed by the same letter are significantly different

Duncan’s multiple test.

3) N. S.: Not significant at 0=0.05 level by Duncan’s multiple test.

Table 8. Pb, Fe, and Cu. contents in liver (ug9/9)

at a=0.05 level by

period(wk) Pb Fe Cu

Control U 0,78+ 0.15" 1007+ 0.72° 1.19+0.08"

3 HP-Pb 2.56+ 0.46 14.54+ 097" 0.48+ 0.12°
MP-Pb 394+ 0.68 30.38+ 2.14° 0.46+ 0.08"
LP-Pb 448+ 0.34° 3140+ 0.63° 1.14+0.16°
Control 0.79+ 0.16° 14.74+ 273" 0.85+ 0.20™

7 HP-Pb 6.52+ 048" 13.68+ 1.07¢ 043+ 0.10
MP-Pb 895+ 1.70° 27.45+ 1.67° 0.45+ 0.06
LP-Pb 10.62 + 2.34° 36.35+ 3.69° 142+ 0.39

1) Meant SE

22 Values within a column not followed by the same letter are significantly different at a=0.05 level by

Duncan’s multiple test.

3) N. S.: Not significant at a=0.05 level by Duncan’s multiple test.
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Table 9. Pb contents in Kidney, spleen, brain, femur, and hair of rats

(n9/9)

period(wk) Kidney Spleen Brain Femur Hair
Control P0.92+ 0247 1.19+0.04"  0.14+ 0.01" 5.59+ 0.99° 18.78+2.36 *
3 HP-Pb 2393+4.39" 23.09+ 0.22° 1.59+ 0.16" 21.80+ 7.40° 6252+ 827 °
MP-Pb 2685+ 156" 23.70+ 0.03" 1.55+0.12" 24.69+ 2.20° 63.66+837 "
LP-Pb 2878+ 295" 3500+ 0.33° 1.79+0.11" 31.20+2.79" 68.96+0.72 *
Control 1.54+ 0.25° 1.72+ 0.08  0.16% 0.02" 7.72+ 0.76° 16.86+ 1.52 *
7 HP-Pb 35.156+ 3.03°  27.50+ 0.08" 1.57+ 0.12° 56.00+ 6.40° 168.06+ 24.85
MP-Pb 26.84+0.80" 33.81+0.13"° 1.72+0.11° 52.06+ 423" 193.16+ 32.79°
LP-Ph 34.61+4.88° 44.76+0.13° 178+ 0.10° 6145+ 3.62" 140.71+ 30.00°

1) Mean+ SE

2) Values within a column not followed by the same letter are significantly different
Duncan’s multiple test.

at a=0.05 level by
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Table 10. Pb contents in urine and feces of rats

LETDREL R

(ug/day)
urine feces
period (wk)
3 3 7
Control U706+ 1.06% 1345+ 0.16 3381+ 1.25° 40.13+ 2.78°
HP-Pb 233.26+ 40.08° 87.50+ 12,99 1527.99+ 12.33" 2779.30+ 54.007
MP-Pb 186.99+ 21.11* 64,56+ 7.94° 1056.94+ 22.14¢ 2994.30+ 79.45"
LP-Pb 117.90+ 20.13* 3263+ 187 1108.49+ 15.19° 1988.51+ 22.91®
1) Mean+ SE

2) Values within a.column not followed by the same letter are significantly different at ¢ =0.05 level by

Duncan’s multiple test.
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