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Abstract

The purpose of this study was to investigate the effect of dietary Fe and Se levels on lipid contents
of serum and liver in growing rats fed adequate Fe(35ppm), medium~high Fe(70ppm), high Fe(140
ppm), adequate Se(0.05ppm), and high Se(0.5ppm) for 6 weeks. Serum levels of Fe and Se increased
as the levels of dietary Fe and Se were increased, respectively (p<0.05, p<0.05). Serum levels of to—
tal cholesterol and (LDL+ VLDL)-cholesterol increased as the level of dietary Fe was increased
(p<0.001, p<0.001), and were lower in high-Se group than those in adequate-Se group(p<0.001,
p<0.001). Liver Fe level in High—Se group was lower than that in adequate-Se group(p<0.01) and
liver Se level decreased as the dietary Fe level was increased(p<0.05). Liver levels of phospholipid
and total lipid in high—Se group were lower than that in adequate-Se group(p<0.05, p<0.01). Liver
levels of triglyceride and total lipid decreased as the level of dietary Fe was increased(p<0.05, p<
0.01). From these results, it is considered that serum lipid contents are increased in case of Fe
overload and decreased with adding Se. Therefore, it could be suggested that adequate Fe intake

and Se addition are recommended for prevention of lipid increment in serum.
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Table 1. Experimental design for supplementation of

Fe and Se to basal diet (ppm)
Dietary group” Fe Se
AFeASe 35 0.05
AFeHSe 35 05
MFeASe 70 0.05
MFeHSe 70 05
HFeASe 140 0.05
HFeHSe 140 05

YIn the abbreviated names, A, M, and H indicate adequate,
medium-high, high levels of the minerals, respectively

Alg-g Al Astgiet, A 23 dedge] A5 AIN-76
(173} NAS-NRC(18)& 7]&2o 2 slo] AR AA
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ppm) o2, AH-S A4 £5(0.05ppm) T 1~2ppm T
Zoll ] HAo] vehitis Ao 2 wsle] HHgFe

108 =3(05ppm) o2 AR s

A 228 21908 o} o143 Sprague-Dawley A <
AE AHgstd o, Ag At A 15 FekdAd=A
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Table 2. Formulation of experimental diet

Ingredient Composition(g/kg)
Sucrose” 500.0
Corn starch? 150.0
Casein? 200.0
Comn oil® 50.0
Cellulose” 50.0
Mineral mixture® 35.0
Vitamin mixture” 100
Choline bitartrate” 2.0
DL-methionine 3.0

Calculated value
Crude protein(%) 20.00

Metabolizable energy(kcal/g) 3.34

1)Sucrose, a-Cellulose: Sigma Chemical Co.

?Corn starch, Casein, Choline bitartrate: Junsei Chemical
Co.

®Corn oil: Doosan Co.
Butylated hydroxy toluene was added as antioxidant
at a level of 0.0125%/kg oil

“Mineral mixture(/kg diet); Calcium phosphate, dibasic:
17.5g, sodium chloride: 2.59g, potassium citrate, mon-
ohydrate: 7.7g, potassium sulfate: 1.82g, magnesium
oxide: 0.84g, manganous carbonate: 0.21g, cupric car-
bonate: 10.5mg, potassium iodate: 0.35mg, chromium
potassium sulfate: 19.25mg, zinc carbonate: 56mg
a. Ferrous sulfate as Fe: adequate level 3.78g, midium-

high level 7.56g, high level 15.12g
b. Selenium selenite as Se: adequate level 0.315mg,
high level 3.15mg

$Vitamin mixture(/kg); Thiamin + HCE: 6mg, riboflavin:
6mg, pyridoxine + HCl: 7mg, nicotinic acid: 30mg, D-
calcium pantotheenate: 16mg, folic acid: 2mg, D-biotin:
0.2mg, cyanocobalamine: 0.01mg, vitamin A: 4,0001.U., DL-
a -tocopherol acetate: 501.U., cholecalciferol(vitamin D):
0.025mg, menaquinone: 0.05mg
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Table 3. Feed intake, body weight gain, and feed/gain ratio of rats fed diets containing various levels of Fe and Se

Dietary group Feed intake Body weight gain Feed/gain
g/day g/day
AFeASe 1120201V 38910577 3.11£054°
AFelSe 15.40+1.50 3211074 5.04+£0.73°
MFeASe 19.60+5.46 4.07+0.44° 486+0.24°
MFeHSe 23.90+3.59 5861027 411£0.20°
HFeASe 2460277 432+£096° 5.83%0.70°
HFeHSe 21.40+8.58 4.47+0.35° 490+045°
Fe 262 7.35% 12.38*
ANOVA® Se 0.22 11.04* 0.29
Fex Se 0.44 9.40* 13.37*

YMean + standard deviation

?Means with different letters(a, b, ¢, d, e, f) within a column are significantly different from each other at a=0.05

as determined by Duncan’s multiple-range test

3) . . . .
F-values for terms or interaction are based on 2-way analysis of variance

*p<0.05
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Table 4. Levels of Fe and Se in serum and liver of rats fed diets containing various levels of Fe and Se

Dieta Serum Liver
\etary group Fe Se Fe Se
ng/mi ng/dl ng/g ng/g
AFeASe 31.60+2.10"? 255+0.10° 37.88+1.05™ 1.8410.17
AFeHSe 58.60+2.20° 3.97+052 37.48+4.49™ 1.93£0.24°
MFeASe 41.00+£0.95™ 261+012° 40961259 150£0.23°
MFeHSe 3255+3.85" 3.09£0.86° 30.13+0.68° 1.61+0.07°
HFeASe 64.00£0.68* 261+0.03° 4575+ 1.36° 1.02£0.16°
HFeHSe 54.20£5.22% 3.11+0.14° 32.37£1.10¢ 1.3410.34°
Fe 3.66* 2.39 122 5.15*
ANOVA? Se 0.97 5.25* 1959** 094
FeXxSe 133 186 459 0.18

UMean = standard deviation
PMeans with different letters(a, b, ¢, d) within a column are significantly different from each other at a=0.05 as
determined by Duncan’s multiple-range test
PF-values for terms or interaction are based on 2-way analysis of variance

*p<0.05 **p<0.01

Table 5. Levels of serum total cholesterol, HDL ~cholesterol, and (LDL + VLDL)-cholesterol of rats fed diets con—
taining various levels of Fe and Se

Dietary group

Total cholesterol

HDL-cholesterol

(LDL + VLDL)-cholesterol

mg/dl mg/dl mg/di
AFeASe 95.40+3.26"? 52.75%1.31° 4253+3.29°
AFeHSe 65.00£9.19° 57.25£1.70® 7.75£2.01°
MFeASe 111.75+0.95° 56.00* 4.38" 56.00+3.15°
MFeHSe 89.75£4.15° 63.500.87° 22.00+3.15°
HFeASe 11650+ 1.66" 51.00+1.08" 65.68*1.69°
HFeHSe 98501595 56.00+1.78° 42251225
Fe 38.24*** 4.42* 311.45***
ANOVA® Se 76.02*** 10.01** 532.06***
FeXxSe 1.74 0.27 15.05**

DMean + standard deviation

PMeans with different letters(a, b, ¢, d) within a column are significantly different from

determined by Duncan’s multiple-range test
YF-values for terms or interaction are based on 2-way analysis of variance

*p<0.05 **p<0.01

***p<0.001

each other at g=0.05 as
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Table 6. Levels of liver cholesterol, phospholipid, triglyceride, and total lipid of rats fed diets containing various

levels of Fe and Se

Dietary group Phospholipid Triglyceride Total lipid
mg/g mg/g mg/g
AFeASe 17.23+0.64% 3953+ 9.96° 68.8010.92°
AFeHSe 21.52+1.28%® 3642+ 400 63.190.64°
MFeASe 2455+1.98° 24.94+10.16™ 61.36+1.99"
MFeHSe 18.03+1.56 2047+ 2.13% 4595+ 1.30°
HFeASe 26.4511.46° 1419% 0.25° 47791115
HFeHSe 1872+2.68° 24.17% 351%™ 4750+ 1.14°
Fe 1.65 6.56* 110.87**
ANOVA? Se 4.47* 0.31 47.79**
Fex Se 7.90** 250 18.62**

PMean + standard deviation

PMeans with different letters(a, b, ¢) within a column are significantly different from each other at a=0.05 as determined

by Duncan’s multiple-range test

3 . - . .
F-values for terms or interaction are based on 2-way analysis of variance

*p<0.05  **p<0.01
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