R A% %% B 35 30(3) 1 318~325, 1997

HEo FJAHAA Aulw AHTT

Zo] METHe) o]

ot ol E Tl PR QA+

Fusushn AFggstn

Preventive Effect of Selenium Supplementation on Iron Accumulation of

Rats Fed Diets Containing High Levels of Iron
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ABSTRACT

The purpose of this study was to investigate the effect of selenium supplementation on iron
accumulation of rats fed diets containing high levels of iron. Sixty male Sprague-Dawley
weaning rats were fed with diets containing various levels of iron(adequate ; 35ppm, 2-fold ;
70ppm, 4-fold ; 140ppm) and selenium(adequate ; 0.05ppm and high ; 0.5ppm) for 12 weeks.
Feed intakes of 2-fold and 4-fold iron groups were higher than that of adequate iron group.

There was no difference body weight gain across iron and selenium containing diet groups.
Hemoglobin level was increased with iron increment and decreased with selenium
supplementation. Iron contents in serum and tissues were increased as iron intake was increased.

Liver iron content was decreased with selenium supplementation. Selenium content in liver was
decreased with iron increment and increased with selenium supplementation. In the case of
iron balance, iron excretion through urine and feces was significantly increased as iron intake
was increased. However, apparent absorbability and retenton rate of iron were not significantly
affected by dietary iron or selenium. (Korean J Nurition 30(3) : 318~325, 1997)
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Table 1. Experimental design

Dietary group Iron Selenium
mg/kg diet
AFeASe 35 0.05
AFeHSe 35 0.5
MFeASe 70 0.05
MFeHSe 70 0.5
HFeASe 140 0.05
HFeHSe 140 0.5

In the abbreviated names, A, M and H indicate ade-
quate, medium-high and high levels of iron and selen-
ium, respectively.
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Table 2. Feed intake, body weight gain, and feed/gain ratio of rats fed diets containing various levels of iron and selenium

Dietary group Feed intake Body weight gain Feed / gain
g/day g/day
AFeASe 28.8£2.5%" 44403 6.940.4°
AFeHSe 19.4+1.9° 3.9+0.4 5.3+0.6'
MFeASe 30.8+3.5% 45+0.2 6.940.3
MFeHSe 40.0£6.3° 4.1+0.0 10.1+0.1°
HFeASe 300431 43+0.3 7.8+0.7°
HFeHSe 30.04+3.1%* 4.3+0.2 7.1+0.3°
Fe p<0.01 N.S. p<0.05
ANOVA?  Se N.S.» N.S. p<0.05
Fe X Se p<0.05 N.S. p<0.05

1) Means with different letters within a column are significantly different each other at p<(0.05 by Duncan’s multiple

range test.

2) P-values for terms or interaction are based on 2-way analysis of variance.
3) Not significant at a=0.05 as determined by 2-way analysis of variance.
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Table 3. Hemoglobin and hematocrit levels of rats fed
diets containing various levels of iron and

selenium
Dietary group Hemoglobin Hematocrit
g/d! %
AFeASe 13.7+0.2°" 40.6+2.3%
AFeHSe 13.6+0.6° 36.0+3.0°
MFeASe 16.0+0.4° 46.0+2.0°
MFeHSe 15.3+0.4* 37.8+2.1°
HFeASe 16.0+0.2° 413+1.3%
HFeHSe 14.1+0.5" 36.7+1.5°
Fe p<0.001 N.S.
ANOVA?  Se p<0.05 p<0.01
Fex Se N.§2 N.S.

1) Means with different letters within a column are sig-
nificantly different each other at p<{0.05 by Duncan’
s multiple range test.

2) P-values for terms or interaction are based on 2-way
analysis of variance.
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Table 4. lron contents in serum and tissues of rats fed diets containing various levels of iron and selenium
Dietary group Serum Liver Spleen Kidney
pg/dl rg/g
AFeASe 1103+ 4.4 95.2+8.7¢ 271.2421.4% 43.6+4.2%
AFeHSe 105.3+ 7.4° 102.5+4.7¢ 190.7 £47.1° 49.1%£5.5°
MFeASe 136.6+ 4.4% 147.8+7.4° 27724324 3294370
MFeHSe 135.4+ 4.7% 145.1+8.6° 253.1436.7% 32.74+6.9°
HFeASe 146.1+13.7° 202.1£2.1° 329.4+21.8° 57.8+29°
HFeHSe 143.2+10.5° 169.7£3.5° 285.2+11.8% 54.2+4.6"
Fe p<0.05 p<0.001 p<0.05 p<0.01
ANOVA? Se N.S.? p<0.05 N.S. N.S.
Fe X Se N.S. p<0.01 N.S. N.S.

1) Means with different letters within a column are significantly different each other at p< 0.05 by Duncan's multiple

range test.

2) P-values for terms or interaction are based on 2-way analysis of variance.
3) Not significant at ¢=0.05 as determined by 2-way analysis of variance.
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Table 5. Selenium contents in serum and tissues of rats
fed diets containing various levels of iron and

selenium
Dietary group Serum Liver Kidney
pg/d! vg/e
AFeASe 1.1+0.2" 37403 2.9+0.2
AFeHSe 12403  3.7+04°  3.6+04
MFeASe 13404  28+05" 26+04
MFeHSe 1.5+0.1 28+06™ 29404
HFeASe 12402  20+05" 23402
HFeHSe 12402  23405% 26+05
Fe NS p<0.05 N.S.
ANOVA”  Se N.S. p<0.05 N.S.
Fex N.S. N.S. N.S.

1) Means with different letters within a column are sig-
nificantly different each other at p<{0.05 by Duncan’
s multiple range test.

2) P-values for terms or interaction are based on 2-way
analysis of variance.

3) Not significant at ¢=0.05 as determined by 2-way
analysis of variance.
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Table 6. Iron balance in serum and tissues of rats fed diets containing various levels of iron and selenium

. Excretion Apparer.ﬁ Retention rate
Dietary group Intake absorbability .
Urine Feces of iron of iron
pg/day pg/day pg/day % %
AFeASe 5747+ 65.9% 21.8+2.5° 195.44+15.0° 65.7+5.1% 61.8-+ 5.7%
AFeHSe 4032+ 16.1° 21.8+4.3" 1956+ 6.7° 51.4+3.4° 460+ 4.1°
MFeASe 1078.3+177.8° 263+2.7° 4245+352° 60.3+3.5™ 57.8+ 3.6™
MFeHSe 14236+ 75.7° 283426 438.7+33.3° 69.2+4.1° 67.2+ 4.2°
HFeASe 2149.7+393.8° 38.5+6.9" 932.2+24.6° 55.5+9.4% 53.6+10.1"
HFeHSe 2154.7+390.0° 38.6+5.5° 943.7+11.6° 55.2+8.5" 533+ 9.1%
Fe p<0.001 p<0.001 p<0.001 N.S. N.S.
ANOVA”  Se N.SY N.S. N.S. N.S. N.S.
FeXSe N.S. N.S. N.S. p<0.05 p<0.05

1) Means with different letters within a column are significantly different each other at p<{0.05 by Duncan's multiple

range test.

2) P-values for terms or interaction are based on 2-way analysis of variance.
3) Not significant at =0.05 as determined by 2-way analysis of variance.
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