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Abstract

The effects of various levels of-copper(Cu) intake on the concentrations of copper, iron
(Fe) and zinc(Zn) in rat tissues were studied in growing rats. For different groups the drinking
water was supplemented with 0(control), 25, 50, 100 and 200ppm Cu(as copper sulphate) for
1 day respectively. All animal groups were fed with the control diet (Cu contents, 12.8mg/kg
diet) during the experiment.

At the end of the 4 week experiment, body weight gain was slightly lower in the Cu
supply groups than in control group. Liver and serum Cu were significantly higher in 50, 100
and 200ppm Cu of male and in 200ppm Cu of female than in control groups. Spleen Cu was
significantly increased by the supplementation of Cu.

Liver and heart Fe of male and heart Fe of female were increased by incresing suppleme-
ntary Cu levels. In 50ppm Cu group, liver, spleen and kidney Fe of female increased but the
others did not. Fe of tissues was different in male and female rats according to Cu levels
supplied.

Serum Zn of male and female was significantly lower in 50, 100 and 200ppm Cu groups
than in control and 25ppm Cu groups. When supplemented with Cu levels there were no
significant differences among groups for liver, kidney, spleen and heart Zn as well as heart
and kidney Cu.
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Table 1. Body weights and organ weights of rats fed drinking water supplemented
with various levels of copper for 4 weeks.

Various levels of copper

Weight(g)

Control 25ppm 50ppm 100ppm 200ppm
Male A
Body wt 260.0£10.4%  247.5+£12.4%°  237.5% 7.7°°  215.8+10.5°  246.6:-13.6%°
Liver wt 7.5740.45 6.960.21 6.40+0.31 6.32:£0.37 6.50-0.41
Kidney wt 1.9340.14%"  1.92-0.03* 1.81+0.07° 1.66750.05" 1.9240.13%"
Spleen wt 0.66+0.05*"  0.98+0.05° 0.71£0.05" 0.57£0.02" 0.75:£0.06°
Heart wt 0.7040.05° 0.65+0.03°"  0.69-+0.03" 0.574:0.02" 0.652:0.03*"
Female
Body wt 191.0%12.5 175.2+ 6.4 188.0+ 6.7 180.0+ 7.8 178.0%= 9.1
Liver wt 6.0540.31 5.340.28 5.420.30 5.9740.34 5.82:20. 31
Kidney wt 1.597+0.09* 1.29740. 06" 1.49+0.04* 1.35:0.05%*  1.4740.10%?
Spleen wt 0.740.07° 0.57+0.03° 0.624-0.04"  0.62220.04*"  0.7140.11°"
Heart wt 0.590.04 0.49+0.03 0.57:40.07 0.50£0.03 0.55+0.03

Values are means+SEM(n=6) and are expressed on the basis of the fresh weight of samples.
Means in a row not having a common superscript letter are significantly different at p<0.05.

Table 2. Copper concentrations in tissues of rats fed drinking water supplemented
with various levels of copper for 4 weeks.

Tissues Various levels of copper

tg/g wet wt Control 25ppm 50ppm 100ppm 200ppm
Male

Liver 5.19:0.23° 4.58+0.41° 6.20+0.28° 6.30+0.34" 6.57+0.35"
Kidney 7:49+0.77 7.9041.15 9.4040.90 9.9540.99 8.4170.90
Spleen 0.50+0.06" 0.9240.09" 1.0820.09° 1.10+0.09® 1.16£0.10°
Heart 5.9540.30 5.91+0.24 5.4840.22 5.4940.41 5.68:0.07
Serum ug/dl 130.0+410.8*  129.62 8.7*  160.4% 7.5°  174.0+10.3°° 191.0+10.1°
Female

Liver 5.5140.41% 5.48+0.41° 6.2340.42°"  6,35:0.34°°  7.180.35"
Kidney 9.06+0.72 8.0340.43 9.05+0. 64 9.23-0.63 9.09--0.72
Spleen 0.51£0.06* 0.7440.06" 1.03:£0.09° 1.29-+0.10° 1.30+0.12
Heart 5.7340.29 6.85+0.50 5.9440.58 5.86-0.39 6.440.43
Serum pg/dl 139.0+12.3*  159.5+14.6 161.9410.2°° 179.5%+10.5°° 215.3%15.1°

Values are means+=SEM(n=6) and are expressed on the basis of the fresh weight of samples.
Means in a row not having a common superscript letter are significantly different at p<(0.05.
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Table 3. Iron concentrations in tissues of rats fed drinking water supplemented with
various levels of copper for 4 weeks.

Tissues Various levels of copper

rg/g wet wt Control 25ppm 50ppm 100ppm 200ppm
Male

Liver 156.71£10.3*  163.0+14.4°"  195.8-13.6°° 234.3+13.1°  213.6+13.0°
Spleen 509.3144.1 535.9450.0 545.7::49.1 535.7+50.6 621.1+46.3
Kidney 52.2+3.53 49.2+6.65 57.945.71 61.5+3.52 49.8+4.73
Heart 18.8+1.72° 26.4+1.47° 25.2+1.80" 34.9+1.63° 36.3+3.00°
Female

Liver 305.8+£20.1°  330.6+22.6%  413.8:-10.4>  299.1+14.0®  311.4+13.7°
Spleen 743.7:£84.6°  912.51+97.9°®  972.8+97.8°  746.9+38.7*"  665.5+66.1°
Kidney 58.844.90*®  62.3+5.05° 62.1+4.72° 53.242.80°" 49.7+2.38
Heart 19.3+1.33° 23.4+2.09°°  26.5+2.91° 22.1+1.47°° 28.31+2.40"

Values are means+SEM(n=6) and are expressed on the basis of the fresh weight of samples.
Means in a row not having a common superscript letter are significantly different at p<C0.05.
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Table 4. Zinc concentrations in tissues of rats fed drinking water supplemented with
various levels of copper for 4 weeks.

Tissues Various levels of copper

pg/g wet wt Control 25ppm 50ppm 100ppm 200ppm
Male

Liver 30.44-1.08 29.041.45 33.1%1.54 30.9+1.23 32.9+1.07
Kidney 20.3+1.22 22.04£0.74 24.3+%1.53 23.3+1.37 23.0£1.43
Spleen 21.7+1.07 20.140.79 20.411.04 21.1£1.13 19.91.05
Heart 15.1%0.71 14.9-£0.58 14.1-0.56 15.810.72 14.87+0.46
Serum pg/dl 221.54-12.9° 242.1+15.1* 182.9-9. 14° 168.0+10.6° 165.5+10.8"
Female

Liver 30.0141.68 30.51+0.98 32.8+1.06 29.2+1.28 29.74-0.95
Kidney 22.610.86 22.040.87 21.940.55 20.9+0.55 23.110.84
Spleen 17.940.50 19.340.96 17.5+0.96 19.0+0.97 19.4+0.96
Heart 14.410.51 15.640.82 14.4+0.65 13.520.60 13.640.71
Serum pg/dl 253.5-+18.1° 253.5+14. 4% 166.9+-13.8° 144.04-11.5° 145.0+15.6°

Values are means+SEM(n=6) and are expressed on the basis of the fresh weight of samples.
Means in a row not having a common superscript letter are significantly different at p<{0.05.
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