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Tin Deficiency in Rats

Katsuhiko Yokoi, Mieko Kimura, and Yoshinori Itokawa

Department of Social Medicine, Graduate School of Medicine, Kyoto University

The effect of tin deficiency on the growth, iron and copper concentrations in tissues, and lipid para-
meters of plasma was studied. Tin, iron and copper cocentrations in tissues, and triglycerides, total
cholesterol and total phospholipids of plasma were measured in rats fed a tin-adequate diet (2 mg
tin/kg diet) or a tin-deficient diet (0.02 mg diet). Dietary tin deficiency decreased body weight gain and
food efficiency. When rats fed a tin-deficient diet were compared with rats fed a tin-adequate diet, iron
concentrations were highr in spleen and kidney, but lower in muscle ; copper concentrations were lower
in heart and tibia ; triglycerides in plasma were higher, but total cholesterol and total phopholipids in
plasma were lower. These results suggest that tin deficiency evokes ineffective utilization of iron in mus-

cle, decreased copper retention and abnormalities in plasma lipid parameters.
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Table 1 Compositon of Diets

Ingredients Sn-adequate Sn-deficient
g/kg g/kg
Sucrose’ 382.996 383.00
Potato starch' 300.00 300.00
Casein® 150.00 150.00
Olive oil' 100.00 100.00
Cellulose’ 20.00 20.00
Stannous sulfate’ 3.62mg -
Mineral mixture® 40.00 40.00
Vitamin mixture* 5.00 5.00
Choline chloride® 2.00 2.00
Analyzed Sn (mg/kg)® 1.99 0.017

!Nacalai Tesque, Kyoto, Japan.

“Sigma Chemical Co., St. Louis, USA.

3Mineral mixture of Mameesh and Johnson (3)
supplemented with sodium selenite which supplied 0.5 mg
Se/Kg diet.

4Panvitan powder (Takeda Chemical Industries, Ltd.,, Osaka,
Japan).

5Analyzed by gaseous hydride generation-atomic absorp-
tion spectrometry (5).
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Figure 1. Body weight gain, food consumption and food efficiency of the rats fed
tin-adequate or -deficient diet. (Values are Means =SD ; #p<0.01, *P<0.05 ; Welch's

t-test used).
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Figure 2. Tin concentrations in tissues of the rats fed tin-adequate or-deficient diet.

(Values are Means=+SD)

— 147 —


Administrator
長方形


(MEFRERMAR F105%E 1993]

T2 L BB OB BT B ORI HRBEATEE S, SRZEE, 70 EREC O
BLOKEPIIRESEBIEMERZ &) (Fig. 4), $BRZICEDHOEFRARFOETHRR I NI,
H 8RB X ORI, #hB L OHONBRBEERTIREL SN THHS210W GGrFIck 5Tk
B LUK EREDME T § 5D D %,

SR ZE, BALEBICHELC, M) 7)Y FIEBICEMEE &5 )V IREERIL AT

Blood |
Brain

1 10 100 1000
Ha/g wet weight

[0 Sn adequate [ Sn deficlent

Figure 3. Iron concentrations in tissues of the rats fed tin-adequate or -deficient diet.

(Values are Means+SD ; ¥P<0.01, *P<0.05 ; Welch’s t-test used).
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Figure 4. Copper concentrations in tissues of the rats fed tin-adequate or -deficient diet.
(Values are Means+SD ; *P<0.05 ; Welch’s t-test used).
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Figure 5. Plasma triglycerides, total phospholipids and total cholestero of the rats fed
tin-adequate or -deficient diet. (Values are Means+SD ; *P<0.05 ; Welch's t-test used).
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