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High-vegetable oil diets do not affect hepatic iron concentrations in rats
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Division of Applied Biosciences, Kyoto University Graduate School of Agriculture

Summary

Dysmetabolic iron overload syndrome (DIOS) has been known as one of the iron excessive accumulation diseases
with obesity or overweight. Rats given high-vegetable oil diets are proposed as an experimental model of DIOS: some
researchers reported that diets rich in coconuts oil or corn oil increased hepatic iron concentration although fatty
acid composition was largely different between these oils. On the other hand, we and others repeatedly reported
that excess animal fat did not increase hepatic iron concentration in rats. For confirming the effect of excess vege-
table-oil on hepatic iron concentration, we studied hepatic iron concentration in rats given diets rich in coconuts oil
and soybean oil that has similar fatty acid composition as corn oil. Because high oil diets are known to decrease
feed intake and thus iron intake, we also investigated hepatic iron concentration in rats given these high oil diets
with supplying iron to compensate for the reduction of iron intake. Rats were given a control, high-soybean oil,
high-coconut oil diet, or these high-oil diets with iron supplementation for 12 weeks. Those high oil diets increased
hepatic triacylglycerol concentrations. However, the high-oil diets with or without iron supplementation did not affect

hepatic and plasma iron concentrations. These results indicated that high-vegetable oil diets increased fat accumula-

tion but did not affect iron concentrations in rat liver.
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Table 1 Composition of experimental diets (g/kg air dry matter)

CT SO CO SOFe COFe
Dextrinized cornstarch 132 132 132 132 132
Cornstarch 397.486 115.486 115.486 115451 115451
Casein 200 200 200 200 200
Sucrose 100 100 100 100 100
Soybean oil 70 352 40 352 40
Coconut oil 0 0 312 0 312
Cellulose 50 50 50 50 50
Mineral premix’ 35 35 35 35 35
Ferric citrate 0 0 0 0.035 0.035
Vitamin premix” 10 10 10 10 10
L-Cystine 3 3 3 3 3
Choline bitartrate 25 25 2.5 25 25
TBHQ 0.014 0.014 0.014 0.014 0.014
Energy concentration(kcal/kg) 3868 5278 5278 5278 5278
Iron concentration(mg/kg/diet) 38.7 38.0 38.3 714 72.8

CT, control diet; SO, high-soybean oil diet; CO, high-coconut oil diet; SOFe, high-soybean oil and high-iron diet; COFe, high-coconut

oil and high-iron diet
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Table 2 Primer pairs used for quantitative RT-PCR

Genes Forward primer

Reverse primer

Gapdh 5-ACAACTTTGGCATCGTGGA-3
Hamp 5-GCTGCCTGTCTCCTGCTT-3
Tfrl 5-GAGTTCACTGACATCATCAAGC-3

5-CTTCTGAGTGGCAGTGATGG-3
5-AGCCGTAGTCTGTCTCGTCTG-3
5-TCCAGCCTCACGAGGAGTAT-3

Gapdh, Glyceraldehyde 3-phosphate dehydrogenase; Hamp, Hepcidin; 7fr1, Transferrrin receptor 1
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Fig. 1 Effects of high-vegetable oil diets and iron supplementa-
tion on hepatic triacylglycerol concentrations in rats
CT, the control diet; SO, a high-soybean oil diet; CO, a
high-coconut oil diet
Open bar, control group; gray bar, groups not supplied
iron; closed bar, groups supplied iron.
Values are the mean = SEM (n = 6).
One-way ANOVA indicated that the effect of diets on
hepatic triacylglycerol concentrations was significant
(p <0.05).
Mean values with different letters were significantly dif-
ferent by Tukey-Kramer test (p < 0.05).

Table 3 Effects of high-vegetable oil diets and iron supplementation on feed intake, energy intake, body weight gain, feed efficiency,

energy efficiency, iron intake, and liver weight

CT SO CO SO +Fe CO+Fe
Feed intake (g/day) 21.16=045a 15.71+0.32b 15.73 +0.48b 1597+0.57b 17.50 +0.45b
Energy intake (kcal/day) 81.84=1.73b 8290 =1.69ab 83.00 = 2.52ab 84.30 = 3.02ab 92.39*2.38a
Body weight gain (g/day) 491+0.17b 5.22%0.16b 5.19+0.20b 544 +0.24ab 6.16 +0.24a
Feed efficiency (g/g) 0.23=0.01b 0.33+0.01a 0.33+0.01a 0.34=0.00a 0.35+0.01a
Energy efficiency (g/kcal) 0.059=0.001b 0.063=0.001ab 0.062=0.001ab 0.064=0.001a 0.067=0.001a
Iron intake (png/day) 818.80+17.35a 596.88 +12.19b 602.28 +18.31b 776.68 £4.12a 815.71 £2.95a
Liver weight (g) 13.76 +0.62b 14.74 +0.64ab 14.71 +0.80ab 14.43+1.00b 17,64 +0.56a

CT, rats fed control diet; SO, high-soybean oil diet; CO, high-coconut oil diet; SO + Fe, high-soybean oil diet with iron supplementa-

tion; CO + Fe, high-coconut oil diet with iron supplementation
Values are the mean =SEM (n = 6).

One-way ANOVA indicated that the effect of diets on all parameters was significant (p < 0.05).
Mean values with different superscript letters in the same line were significantly different by Tukey- Kramer test (p < 0.05).

Feed efficiency = Body weight gain / Feed intake
Energy efficiency = Body weight gain / Energy intake
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Fig. 2 Effects of high-vegetable oil diets and iron supplementa-
tion on (A) hepatic and (B) plasma iron concentrations in
rats
CT, the control diet; SO, a high-soybean oil diet; CO, a
high-coconut oil diet
Open bar, control group; gray bar, groups not supplied
iron; closed bar, groups supplied iron.

Values are the mean = SEM (n = 6).

One-way ANOVA indicated that the effect of diets on
hepatic and plasma iron concentration was not signifi-
cant.
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Fig. 3 Effects of high-vegetable oil diets and iron supplementa-
tion on the mRNA expressions of (A) hepcidin (Hamp)
and (B) transferrin receptor 1 (7fr1) in rat liver
CT, the control diet; SO, a high-soybean oil diet; CO, a
high-coconut oil diet
Open bar, control group; gray bar, groups not supplied
iron; closed bar, groups supplied iron.

The expression levels in the CT rats were set at 1.
Values are the mean £ SEM (n = 6).

One-way ANOVA indicated that the effect of diets on
Hamp and Tfrl expression was not significant.
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