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Effect of a High Level of Dietary Iron on Trace Mineral Status

in Pregnant Rats and Fetuses

Hajime Kumacar® and Ryoji Kawasuma?
D aculty of Applied Biological Science, Hivoshima University,

DFaculty of Agriculiure, Kyoto University

Sixteen female Wistar rats ages 46 days old were divided into 2 treatment groups; control group (fed
35 mg/kg iron) and high iron group (fed 1000 mg/kg iron). The rats were mated and killed on gestation
day 20. There were no significant differences in maternal daily gain and tissue weight and fetal number
between the treatment groups. The fetal weight of the high iron group was significantly higher than that
of the control group. The high level of dietary iron significantly increased the iron concentrations in
maternal tissues and fetuses. The concentrations of selenium and manganese in maternal livers and zinc
in maternal femurs and the contents of selenium, manganese and zinc in fetuses were significantly de-
creased by the high level of dietary iron. These results indicated that the deposition of selenium, man-
ganese and zinc in maternal tissues and the transfer of the minerals to fetuses are decreased when the

concentration of iron in diet is high.
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Table 1. Effect of dietary iron on body weight and feed consumption of maternal rats

Group n Body weight (g) Feed consumption (g/day)
Days of pregnancy Days of pregnancy
0 7 14 20 0-6 7-13 14-20

Control 8 190+6' 23048 27310 345411 19.4+0.1 21.5+0.3 23.240.2
High Fe 8 193+6 232+7 275+ 9 337 9 19.2%0.5 21.3%+0.3 19.7%0.6™

Values are means & sem

**A mean is significantly different from that of control group at p < 0.01.
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Table 2. Effect of dietary iron on serum and tissue mineral concentrations in maternal rats

n Iron Selenium Manganese Zinc Copper
Serum (#g/ml)
Control 8  0.28+ 0.03" NA® NA 1.08+ 0.02 1.5140.13
High Fe 7 1.75+ 0.30* NA NA 1.056+ 0.06 1.51%0.08
Liver (#g/g on a wet basis)
Control 8 29.2 £ 1.0 0.37£0.02 3.74%0.14 17.4 &£ 0.2 4.254+0.10
High Fe 8§ 171.2 £25.0% 0.31+0.02* 3.01+0.17* 18.2 + 0.3* 4.65+0.14°

Kidney (Hg/g on a wet basis)

Control 8 36.5 + 1.5 NA 1.024+0.02 24.2 + 0. 6.02%+0.52

High Fe 8 55.3 £ 1.6 NA 1.004+0.05 23.8 £ 0.8 7.55+1.05
Heart (#g/g on a wet basis)

Control 8 55.1 £ 3.1 NA 0.38+0.02 17.4 £ 0.4 5.16+0.08

High Fe 8 66.9 + 1.4* NA 0.36+0.02 16.9 £ 0.5 5.33%£0.11
Spleen (#g/g on a wet basis)

Control 8 116.4 = 7.9 NA 120.7 £9.8 20.4 £ 0.2 1.31£0.06

High Fe 7 259.0 £44.3" NA 126.4 +8.8 20.4 + 0.3 1.21+0.08
Femur (#g/gon a dry basis)

Control 7 39.4 £ 2.0 NA 3.46+0.23 229.1 +£14.8 6.69+0.59

High Fe 8 79.3 £ 2.8 NA 3.32+0.05 200.1 £ 2.7 6.47+0.07

'Values are means * sem

*Not analysed )

“A mean is sighificantly different from that of control group at p < 0.05.
"*A mean is significantly different from that of control group at p < 0.01.
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Table 3. Effect of dietary iron on number and weight
of rat fetus

n  Feral number Fetal weight (g)
Control 8 13.6+0.8" 3.93%£0.08
High Fe 8 12.5+0.6 4.27x0.08"
'Values are means = sem

*A mean is significantly different from that of control
group at p < 0.01.

Table 4. Effect of dietary iron on mineral content in rat fetus (#g/fetus)

n Iron Selenium Manganese Zinc Copper
Control 8 334%15 2.03+0.04 6.23+0.36 285+6 32.5%1.0
High Fe 8 7114+26™ 1.57£0.12" 5.12+0.25" 258+9* 34.44+1.3

'Values are means * sem
*A mean is significantly different from that of control group at p < 0.05.
**A mean is significantly different from that of control group at p < 0.01.
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