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Mineral Status of Iron-Deficient Rats

Katsuhiko YOKOI, Mieko KIMURA, Hisaaki KABATA and Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

The inflgences of iron deficiency to the tissue trace element levels (iron, zinc, copper and manganese)
in rats were investigated. Seven rats were fed by control diet (iron concentration 128 u g/g) and another
eight rats were fed by iron-deficient diet (iron concentration 5.9 , g/g) with double-distilled water for 21
days. Trace element levels in whole blood and tissues were determined by atomic absorption spec-
trometry. The hematological data of iron-deficient rats indicated severe anemia. The iron concentrations
of blood and all tissues determined in iron-defocient rats were siginificantly decreased than those of con-
trol rats. The zinc level of blood in iron-deficient rats was significantly lower than control rats. The cop-
per concentrations of blood, liver, spleen and tibia of iron-deficient rats were significantly decreased than
those of control rats, but that of femoral muscle was significantly increased. The manganese levels of
brain, heart, spleen, testis, femoral muscle and tibia in iron-deficient rats were significantly higher than
control rats. It is suggested that iron deficiency affects trace element metabolism and particular consid-
eration to trace element is necessary in the therapeutic use of total parenteral nutrition to patients with

iron deficiency.
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Table 1. Composition of diets

Ingredient . Control diet Iron-deficient diet
g/kg diet
Sucrose 383.00 383.64
Starch 300.00 300.00
Casein 150.00 150.00
Olive oil 100.00 100.00
Cellulose 20.00 20.00
FeC5H507. 3H20 0.64 R
Mineral mixture' 39.36 39.36
Vitamin mixture? 5.00 5.00
Choline chloride 2.00 2.00
1000.00 1000.00
L. Mineral mixture (ratio) % Vitamin mixture (in 1g)
NaCl 243.198 vitamin A palmitate 25001U
K3CeHsO7 * HO 533.000 calciferol - 2001U
K2HPO4 174.000 dl- & -tocopherol 1 mg
CaHPOy * 2H0 800.000 thiamine nitric acid 1 mg
CaCO3 368.000 riboflavin 1.5mg
MgCOs . 92.000 nicotinamide 10mg
MnSO4 2.800 pyridoxine hydrochloride 1 mg
CuSO4 * 5H20 ' 0.400 folic acid 0.5mg
AIK(SO4) + 12H20 0.200 Calcium panthotenate 5 mg
CoCly * 6H20 0.200 cyanocobalamine 1ug
KI 0.100 ascorbic acid 37.5mg .
~ ZnCOs 0.100
NazSeOs- 0.062
NaF 0.002
b;] *
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Fig.1. Growth curve of the rats fed control and iron-deficient diet.
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Fig.2. Organ weights of the rats fed control and iron-deficient diet. -
. = organ of right side.
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Fig.3. Ratios of the organ weight to body weight in the rats fed control and iron-deficient diet.
R. = organ of right side.
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Fig.4. Hematological data of the rats fed control and iron-deficient diet.
MCHC = mean corpuscular hemoglobin concentration.
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Fig.5. Iron concentrations of blood and tissues in the rats fed control and iron-deficient diet
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Fig.6. Zinc concentrations of blood and tissues in the rats fed control and iron-deficient diet.
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Fig.7. Copper concentrations of blood and tissues in the rats.fed control and iron-deficient
diet.
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Fig.8. Manganese concentrations of tissues in the rats fed control and iron-deficient diet.
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