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Effect of Copper and Selenium Supplementation on Lipid Contents in Rats
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Abstract

The purpose of this study was to investigate the effect of copper and selenium supplementation on lipid contents.
Lipid levels in serum and liver were analyzed and compared in rats fed diet with 100, 200 and 400% of copper
requirement and 100% and 1000% of selenium requirement for 6 weeks. Feed intake, body weight gain, and
feed/weight were not significantly different among the groups. Serum cholesterol was the lowest in the copper-
adequate group and serum LDL-cholesterol was significantly lower in the selenium-adequate group compared to the
selenium-supplement group. Liver cholesterol was significantly elevated by the supplementation of copper and
selenium. Summarizing these results, with the supplementation of copper and selenium, cholesterol levels in serum
and liver increased in rats. Therefore, it could be suggested that adequate intake of minerals and well-balanced diet
are more desirable than nutrient supplementation.
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Table 1. Experimental design

Dietary Copper Selenium  Number  Experimental
group (mg/kg diet) (mg/kg diet) of animals period(weeks)
CuSe 6 0.05 10 6
Cul0Se 6 0.5 10 6
2CuSe 12 0.05 10 6
2Cul0Se 12 0.5 10 6
4CuSe 24 0.05 10 6
4Cul0Se 24 0.5 10 6
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Table 2. Formulation of experimental diet

Ingredient Composition(%)
Casein 20.0
dl-Methionine 03
Com starch 15.0
Sucrose 50.0
Cellulose 5.0
Com oil” 50
Mineral mixture? 35
Vitamin mixture” 10
Choline bitartrate 0.2

YButylated hydroxytoluene as antioxidant was added 0.0125%/kg
oil.

PMineral mixture: calcium phosphate - dibasic 500g, sodium
chloride 74g, potassium citrate - monohydrate 200g, potassium
sulfate 52g, magnesium oxide 24g, manganous carbonate 3.5g,
femric citrate(6, 12, 24g), zinc carbonate 1.6g, cupric carbonate 0.3g,
potassium iodate 0.01g, sodium selenite 0.01g, chromium potassium
sulfate 0.55g; sucrose, finely powdered, to make 1,000g.
*Vitamin mixture: thiamin - HCI 600mg, riboflavin  600mg,
pyridoxine - HC] 700mg, nicotinic acid 3g, d-calcium pantothenate
1.6g, folic acid 200mg, D-biotin 20mg, cyanocobalamine 1mg,
vitamin A 400,000IU, dl- @ -tocopherol acetate  5,000IU,
cholecalciferol 2.5mg, menaquinone Smg; sucrose, finely powdered,
to make 1,000g.
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Table 3. Feed intake, body weight gain, and feed/weight gain
in rats fed diets with copper and selenium supplemen-

tation

Dietary Feed Body weight Feed/weight

group intake gain gain

g/day g/day

CuSe 2620+ 6.50"  545+159 5214272
Cul0Se 3040+ 336®  450+1.04 6.75%1.16
2CuSe 4520+ 295° 5574251 9.38+4.53
2Cul0Se 433042029  6.65+393 8444689
4CuSe 3460+11.50°  580+143 6514341
4Cul0Se 3600+ 837° 664180 6211273

Significance NSY NS. NS.

Cu p<0.05 N.S. NS.

Se NS. NS. NS.

Cu*Se NS. NS. NS.

"Mean *standard deviation.

PMeans with different letters within a column are significantly
different from each other at #=0.05 as determined by Duncan's
multiple range test.

*No significance at 2=0.05 as determined by analysis of variance.
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Table 4. Serum lipid levels of rats fed diets with copper and selenium supplementation (mg/de)
Dietary group Cholesterol HDL-cholesterol LDL-cholesterol Triglyceride
CuSe 94.00+ 3.83™ 7275+ 858 1400+ 9.13° 27200+ 53.79
Cul0Se 72.504:19.64° 57.25+ 340 2825+ 3.95% 183.671 56.32
2CuSe 117.75+20.01* 49.00+12.54 20.00+ 6.85° 22960+ 97.46
2Cul0Se 111.25+ 8.85° 68.00£13.76 1400+ 7.87° 228.50+187.56
4CuSe 101.754+26.86" 63.75+£15.26 19.25+10.90% 16833+ 12.58
4Cul0Se 92.25+12.04% 54.00+ 8.04 34.00+10.80° 102.00+ 45.46
Significance p<0.05 NS? p<0.05 NS.

Cu p<0.01 N.S. NS. N.S.
Se NS. N.S. p<0.05 N.S.
Cu*Se NS N.S. N.S. N.S.

"Mean + standard deviation.

PMeans with different letters within a column are significantly different from each other at #=0.05 as determined by Duncan's multiple
range test.

"No significance at @=0.05 as determined by analysis of variance.
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Table 5. Lipid contents in liver of rats fed diets with copper and selenium supplementation (mg/g)
Dietary group Phospholipid Triglyceride Cholesterol Total lipid
CuSe 17.24%1.28" 46.58:£19.94 1.37£0.10” 63.81% 8.15
Cul0Se 24.05+£1.02 49.47+24.68 1.94+0.37 67.88£19.22
2CuSe 16.32+4.80 3581+ 882 1.46+0.10° 4207+ 576
2Cul0Se 19.74+6.55 29.261£21.94 1.72£0.11" 63.81+40.82
4CuSe 20.80+4.38 51.97£35.30 1.98+£0.45° 53.39£20.75
4Cul0Se 20.93+2.08 37.70£11.41 1.98+0.31° 61.76+22.78
Significance NS? NS. p<0.05 NS.
Cu NS. N.S. p<0.05 NS.
Se NS. N.S. p<0.05 NS.
Cu*Se NS. NS. N.S. N.S.

UMean +standard deviation.

“Means with different letters within a column are significantly different from each other at ¢=0.05 as determined by Duncan's multiple

range test

No significance at #=0.05 as determined by analysis of variance.
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