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Effect of Iron Intakes on Macromineral Utilization in Rats
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Abstract

The purpose of this study was to investigate effect of iron intakes on utilization of macrominerals
(Ca, Mg, Na, K) in rats fed adequate, 2-fold, 4-fold iron for 12 weeks. There were no differences
in feed intake, body weight gain, serum and liver levels of macrominerals across iron groups. Ca
level in kidney of 4-fold iron group was significantly higher than those in other groups. Excretions
of Mg through feces and Ca, Mg, Na, and K through urine were significantly increased with increment
of iron intake. In the case of macromineral balances, daily retentions of Mg, Na, and K in adequate
iron group were higher than those in 2-/4-fold iron groups. However there was no difference in
Ca retention across iron groups. Therefore, it should be considered interaction with macromineral

in iron supplementation.
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Table 1. Experimental design

Dietary Iron Number of  Experimental
group (mg/kg diet) animals period(weeks)
Fe 35 10 12
2-Fe 70 10 12

4-Fe 140 10 12

Table 2. Formulation of experimental diet

Ingredient Composition(%)
Casein 20.0
DL-Methionine 0.3
Corn starch 15.0
Sucrose 50.0
Cellulose 5.0
Corn oit" 50
Mineral mixture” 35
Vitamin mixture®” 1.0
Choline bitartrate 0.2

I)Butylated hydroxytoluene as antioxidant was added
0.0125%/kg oil.

YMineral mixture: Calcium phosphate - dibasic 500g, so-
dium chloride 74g, potassium citrate - monohydrate 220g,
potassium sulfate 52g, magnesium oxide 24g, man-—
ganous carbonate 3.5g, ferric citrate(6g, 12g, 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 + HCl 600mg, riboflavin 600mg,
pyridoxine - HC] 700mg, nicotinic acid 3g, D-calcium
pantothenate 1.6g, folic acid 200mg, D-biotin 20mg,
cyano-cobalamine 1mg, vitamin A 400,000IU, dl-a-
tocopherol acetate 5,000IU, cholecalciferol 2.5mg, me—
naquinone 5mg; sucrose finely powdered to make
1,000g
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Table 3. Feed intake, body weight gain, and feed/we—
ight gain in rats fed various levels of dietary
iron

Dietary Feed intake Body weight Feed/
group (g/day) gain(g/day) weight gain
Fe 21.97£019" 448+030  4.88+053
2-Fe 21.81+0.81 451%0.21 495x0.22
4-Fe 22.01x0.24 4.230.40 6.28+0.71

Significance ~ N.8.2 NS. N.S.

YMean * standard deviation
No significance
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Table 4. Ca, Mg, Na, and K levels in serum of rats fed various levels of dietary iron

Dietary group Ca(mg/dl Mg(mg/dD) Na(mEq/L) K(mEq/L)
Fe 9.87+0.47" 2.01£0.24 118.31+10.41 4.37£0.39
2-Fe 11.80+0.58 2.4510.26 152.70£13.77 4.40%+0.43
4-Fe 12.33+1.18 2.06£0.20 12351+ 7.10 5.18+0.51
Significance NS? N.S. N.S. N.S.

PMean * standard deviation
INo significance
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Table 5. Ca, Mg, Na, and K contents in liver of rats fed various levels of dietary iron

Dietary group Liver wt(g) Calug/g) Mg (ug/g) Na(mg/g) K(mg/g)
Fe 17.61+3.60" 44.34+2.76 16.52+0.44 1.21+0.14 0.9510.04
2-Fe 17.40£1.95 42.05%7.83 16.2210.40 1.44£0.23 091%0.06
4-Fe 13.62+3.12 44.08+5.69 16.39+0.22 1.23£0.16 0.79£0.10
Significance N.SZ NS. N.S. N.S. NS.
;Meaq *standard deviation
No significance
Table 6. Ca, Mg, Na, and K contents in kidney of rats fed various levels of dietary iron
Dietary group Kidney wt(g) Calug/g) Mg(ug/g) Na(mg/g) K(mg/g)
Fe 2.97+0.18" 88.70% 290" 1591+0.38 1.68+0.07 0.88£0.02
2-Fe 3.04%£0.21 111.26+1261° 15.04£0.42 1.61%£0.22° 0.91+0.06
4-Fe 2.78%+0.12 160.63+10.85" 16.0810.57 0.39+0.03° 0.81=0.01
Significance NsS? p<0.01 N.S. p<0.001 N.S.

YMean* 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(a>b).
INo significance
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Table 7. Fecal excretions of Ca, Mg, Na, and K in rats fed various levels of dietary iron

Dietary group Feces wt(g) Ca(mg/day) Mg(mg/day) Na(mg/day) K(mg/day)

Fe 3.03£0.17" 17.03£2.31 1.67+0.46% 1.32£0.34 2.33+1.08

2-Fe 1.47%0.35 14.70+2.02 3.39+0.65° 1.24+0.12 237+1.38

4-Fe 2.100.76 1897+2.87 5.82+0.06" 1.87£0.06 465%0.19
Significance NSY NS. p<0.001 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(a>b>c).
¥No significance.
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Table 8. Urinary excretions of Ca, Mg, Na, and K in rats fed various levels of dietary iron

Dietary group  Urine volume(g) Ca(ug/day) Mg(ug/day) Na(mg/day) K(mg/day)
Fe 19.17+3.69" 26.46+2.98" 21.73+2.46° 20.07+2.27° 7492% 847
2-Fe 13.50+0.50 18.47+0.40° 18.95%0.41 3116067 104.63% 2.24°
4-Fe 15.83+t293 3875+ 3.70°7 4161£759° 33.84:£323° 166.00+15.85°

Significance NSY p<0.01 p<0.05 p<0.05 p<0.01

YMean * standard deviation

DMeans with different letters within a column are significantly different from each other at a=0.05 as determined by
Duncan’s multiple range test(a>b).

INo significance

Table 9. Mineral balance in rats fed various levels of dietary iron

Dietary group Ca(mg/day) Mg(mg/day) Na(mg/day) K(mg/day)
Fe 95.72+267" 9.46+0.49% 0.90+1.92° 144% 804°
2-Fe 95.37+4.97 747072 -10.63+1.21" -30.19+ 5.35°
4-Fe 102.49+4.74 628+0.21° -11.40£3.01° ~84.84+15.08°

Significance N.S2 p<0.05 p<0.05 p<0.01

UMean % standard deviation

YMeans with different letters within a column are significantly different from each other at «=0.05 as determined by
Duncan’s multiple range test(a>b).

INo significance
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