[(MERERME F75F 1990]

Ty MIBTB|RZEFD I 27 IVREIRE

o w OE-AR N OEREF-A N E A
(RUAS R R A E ™)

Mineral Status in Copper-Deficient Rats

Katsuhiko YOkoI, Mieko KIMURA and Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

To clarify the effect of copper-deficiency on mineral status in rats, 14 male Wistar rats, weighting
about 60g, were equally and randomly divided into two groups, and fed either control diet or copper-de-
ficient diet. Diet and deionized double-distilled water were given for 5 weeks ad libitum. Mineral
levels (copper, iron, zinc, manganese, calcium, magnesium, phosphorus and sulfur) in plasma and tissues
were determined by inductively coupled plasma-atomic emission spectrometry after wet digestion by nit-
ric acid. Hemoglobin, hematocrit, plasma unsaturated iron binding capacity and ceruloplasmin level
were determined. Significant changes observed in the rats fed copper-deficient diet compared with the
rats fed control diet were as follows: copper concentration decreased in plasma and all tissues; iron con-
centration increased in liver, while iron concentration decreased in plasma, lung, spleen and tibia; zinc
concentration decreased in kidney and tibia; manganese concentration increased in kidney ; unsaturated

iron binding capacity increased ; total iron binding capacity saturation and ceruloplasmin decreased.
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Table 1. Composition of experimental diet

Ingredient Control Cu deficiency
g/kg Diet g/kg Diet
Sucrose 329.993 330.00
Starch 300.00 200.00
Casein 200.00 200.00
Olive oil 100.00 100.00
Cellulose 20.00 20.00
CuSO04 * 5H20 7.111 mg -
Mineral mixture' 40.00 40.00
Vitamin mixture® 5.00 5.00
DL-Methionine 3.00 3.00
Choline chloride 2.00 2.00
1000.00 1000.00

IThe mineral mixture of M. S. Mameesh and B. C. Johnson (J. Nutr. 65 : 161, 1958)
without CuSO, *+ 5H,0 was used with supplementation of 1.1 mg Na;SeO3 per 1 kg diet.
2Panvitan powder®  (Takeda Chemical Industries, Ltd.) .
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Table 2. Hematological data in blood and biochemical parameters in plasma of rats

Group Het! Hb? plasma-Fe UIBC? TIBC* Fe/TIBC® plasma-Cu cp®
% g/dl #g/ml £ g/ml #g/ml % pg/ml A 530nm
Control 45.44+1.1 16.0+0.3 1.2 +0.1 3.5+0.1 4.5+£0.2 26+2 1.0+0.1 0.6340.03

Cu deficiency 46.1+1.3 16.0+0.4 0.75+0.10% 4.2£0.2% 4.9£0.3 1524 n.d. 0.02+0.014#

Data were represented as mean = SEM. n = 7.

Significant difference from Control : % p < 0.05, # p < 0.01.

'Hematocrit.

*Hemoglobin.

3Unsaturated iron binding capacity.

“Total iron binding capacity (= plasma-Fe + UIBC) .

STIBC saturation (= plasma-Fe = TIBC X 100).

6Ceruloplasmin was determined as p-phenylenediamine oxidase activity by the change of absorbance at
530 nm per 1 h using the method of Ravin (ref. 4) .
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Fig. 1. Copper concentrations in tissues of rats.
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Fig. 2. Iron concentrations in tissues of rats.
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Fig. 3. Zinc concentrations in tissues of rats.
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Fig. 4. Manganese concentrations in tissues of rats.
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