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Effect of Difference in Chemical Species of Dietary Iron on Iron Status in Rats
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Summary
Four-week-old male Wistar rats were fed a AIN93G-based diet containing iron at a level of 20 ug/g as ferrous sul-

fate, ferric citrate, pig hemoglobin or a processed low-molecular-weight (LMW) heme iron for 4 weeks and effect of the

difference in dietary iron source on iron nutritional status was examined. The highest iron contents in liver, kidney,

small intestine, spleen and femur were observed in rats fed the diet containing ferrous sulfate. In the hemoglobin, he-

matocrit and serum iron, the highest values were also observed in the rats given ferrous sulfate, while the lowest val-

ues were observed in the rats given the LMW heme iron. Apparent iron absorption of the rats given ferrous sulfate or

hemoglobin were 52 to 60 %, whereas that of the rats given ferric citrate or the LMW heme iron were 20 to 26 %.

These results indicate that iron bioavailability of hemoglobin is lower than ferrous sulfate in rats and that of the pro-

cessed LMW heme iron is lower than intact hemoglobin or ferric citrate.
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Table 1 Body and tissue weights of rats fed experimental diets

Dietary iron Whole body Liver Kidney Small intestine Spleen

v (g) (g/100 g BW) (g/100 g BW) (g/100 g BW) (g/100 g BW)
Ferrous sulfate 298 £ 9° 4.00 = 0.08" 0.70 = 0.02* 296 =018 0.20 = 0.01°
Ferric citrate 277 6" 3.69 £ 0.06" 0.67 £ 0.02° 2.80 £ 0.08" 0.19 £ 0.02*
Hemoglobin 283 £ 4° 418 =003 0.74 = 0.01° 3.32 =006 0.18 = 0.01°
LMW heme iron* 287 £ 5° 4.26 = 008 0.65 = 0.01° 291 = 0.16™ 0.20 = 0.01°
* Low-molecular weight heme iron.
Values are means = SEM (n=6). Means in the same column not sharing a common superscript differ significantly (p <0.05).

Table 2 Tissue iron contents of rats fed experimental diets

Dietary iron Liver Kidney Small intestine Spleen Femur

¥ (ug/g) (ng/2) (ug/g) (ng/2) (ug/g)
Ferrous sulfate 75.7 =52 517 =1.2° 10.7 £ 147 1301 =57 31.3 =36
Ferric citrate 318 £ 16 424 = 49" 87 +02° 983 £ 96" 147 £ 25°
Hemoglobin 20727 416 +33" 87+01° 843 £52° 158 = 14°
LMW heme iron 259 +09° 364 = 2.3° 82 +1.2° 809 + 3.2° 10.8 £ 0.5°

Values are means = SEM (n=6). Means in the same column not sharing a common superscript differ significantly (p <0.05).

Table 3 Hemoglobin, hematocrit and serum iron, total iron-binding capacities (TIBC) and unsaturated
iron-binding capacities (UIBC) of rats fed experimental diets

Dietary iron Hemoglobin Hematocrit Serum iron Serum TIBC Serum UIBC
(g/dL) (%) (ug/dL) (ug/dL) (ng/dL)
Ferrous sulfate 144 £ 02° 409 + 0.7 259 + §° 577 + 25° 318 + 22°
Ferric citrate 105 + 04° 301 =1.3° 97 + 16™ 737 + 23 640 = 37°
Hemoglobin 11.0 £ 06 323 =20 144 = 31° 753 + 33" 609 * 55
LMW heme iron 79+ 04" 214 +12° 53 +5° 901 + 55° 831 + 55°

Values are means + SEM (n=6). Means in the same column not sharing a common superscript differ significantly (p <0.05).
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Table 4 Apparent iron absorption of rats fed experimental diets

Dietary iron Apparent absorption (%)
Ferrous sulfate 583 = 36"
Ferric citrate 21.0 £ 0.2
Hemoglobin 52.8 = 0.2
LMW heme iron 256 +0.3"

Values are means = SEM (n=6). Means in the same column not shar-
ing a common superscript differ significantly (p <0.05)

Table 5 Serum triglyceride, total cholesterol and total lipid con-
tents of rats fed experimental diets

Dietary iron Triglycerides  Total cholesterol Total lipids
(mg/dL) (mg/dL) (mg/dL)
Ferrous sulfate 39+ 3 78 = 4° 240 = 9"
Ferric citrate 26 * 4° 65 + 8" 191 + 21
Hemoglobin 21 £3° 48 +1° 143 £ 5°
LMW heme iron 313" 62 = 3° 190 = 10™

Values are means * SEM (n=6). Means in the same column not shar-
ing a common superscript differ significantly (p <0.05).
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