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Effect of Changeover from Zinc-sufficient Diet to Zinc-deficient Diet on Feed Intake,
Body Weights and Tissue Zinc Concentration in Rats
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Effect of changeover from a zinc-sufficient diet to a zinc-deficient diet on feed intake, body weights and tissue zinc
contents was examined. Five-week-old male Wistar rats were given zinc-sufficient diets containing 15 ppm of zinc
as zinc sulfate or oyster extract for 21 days. Thereafter, rats in each group were divided into 2 groups: one group
was given a zinc-deficient diet, while the other group was given a zinc-sufficient diet for a further 7 days. The
changeover to a zinc-deficient diet decreased fecal zinc excretion remarkably and lowered feed intake and body
weight within 3 to 4 days. Zinc concentrations in various tissues were also decreased by the changeover to a zinc-
deficient diet. The extent of the decrease varied with the type of tissue; zinc concentration in tibia was remarkably
lowered. Differences in zinc source did not affect tissue zinc concentration. These findings indicate that the
adverse effects of a zinc-deficient diet appeared within 3 to 4 days after starting the deficient diet even in zinc-suffi-

cient rats because the amount of stored zinc is small.
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Table 1 Composition of basal zinc-deficient diet

Ingredient %
Egg albumin 20
Dextrose 63.7
Corn oil 10
Cellulose powder 2
Mineral mix 2 3.13
Vitamin mix P 117

a Supplied per 100g of diet: 17.75g of NaCl, 34.16g of K2HPO4, 5.28g of MgSOy,
7.96g of CaHPO4, 31.79g of CaCOs, 291g of Fe-Citrate, 0.084g of KI, 0.028g of
MnSO04-4H20, 0.032g of CuSO4-5H20, 0.006g of CoClz-6H20.

b Supplied per 100g of diet: 85,470 IU of Vitamin A, 10,680 IU of Vitamin Ds,
940mg of Vitamin E, 2.82mg of Vitamin Ks, 85.5mg of Vitamin Bi, 51.3mg of
Vitamin B, 34.2mg of Vitamin Bs, 0.17mg of Vitamin B, 34.2mg of Biotin,
4.27mg of Folic acid, 136.8mg of Calcium pantothenate, 213.7mg of Nicotinic
acid, 12.8g of Choline chloride with cellulose powder as a carrier.

Table 2 Composition of oyster extract mixture

Components Contents

Water (%) 39

Protein (%) 28.3
Fat (%) 2.0

Ash (%) 15.7
Taurine (%) 5.4

Glycogen (%) 34.1
Zinc (mg/100g) 1501
Copper (mg/100g) 9.18
Calcium (mg/100g) 208
Magnesium (mg/100g) 403

Oyster extract was manufactured by Japan Clinic Co., Ltd.
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Fig. 1 Changes in body weight of rat fed experimental diets
Table 3 Body and tissue wet weights of rats fed experimental diets
. Wet weight (g)
Tissues
S 0 SD OD
Whole body 325 £ 20° 331 £ 21° 285 + 213 279 £ 192
Liver 840 = 0.66 ° 850 = 0.60 © 758 + (.69 2P 704 £ 0452
Thymus 072 = 012" 063 = 006" 045 = 0.10 2 050 = 0.07 2
Spleen 0.76 = 0.10 2 0.76 = 0.08 2 0.69 = 0.10 2 0.64 = 0.08 2
Kidney 231 £ 0.13° 243 = 024 ° 213 £ 031 2 204 = 0.14 2
Tibia 0.53 = 0.06 2 052 £ 0052 049 £ 0.07 2 045 £ 0.04 2
Testis 321 £0362 329 £ 0162 303 £0.202 312 £ 0622
Fat 487 = 0952 453 = 0.63 2 398 = 0.64 2 382 = 0.58 2

Values are mean * SD (n=6). Values in the same row not sharing a common superscript
differ significantly (p<0.05).

Table 4 Feed efficiency on 21 to 28" days

Group Feed efficiency (%)
S 304 = 05°
O 341+ 16°
SD 113 = 1.72
OD 150 = 1.12

Feed efficiency was calculated by an equation as
follows: [(body weight gain)/(total food intake)] X 100.
Values are means = SD (n=6). Values not sharing a
common superscript differ significantly (p<0.05).
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Table 5 Effect of dietary zinc on serum alkaline
phosphatase activity

Group Activity (IU/1)
S 1315 + 135°
O 1242 + 178°
SD 89.9 + 19.7 2
OD 1142 = 49.8

Values are means * SD (n=6). Values not sharing a
common superscript differ significantly (p<0.05).

Table 6 Distribution of zinc in several tissues of rats

Tissue zinc concentration (ug/g)

Tissues
S 0O SD OD

Liver 349 £ 247 386 + 36% 333 252 347 £ 2572
Thymus 213 £ 082 21.1 £ 042 215 £ 092 219 £ 1.3
Spleen 205 £ 0.7 2 197 £ 032 208 £ 102 197 £ 062
Kidney 280 £ 1.0° 286 £ 16° 246 + 2.7 245 + 1372
Tibia 131 £ 7¢ 124 =10 ¢ 88 + 3P 78 £ 42
Testis 26 = 05° 261 = 04° 235 £ 152 227 £ 092
Serum 17+01¢% 19 £ 032 19 £ 032 13 +03¢2
Hair * 175 = 52 175 = 62 177 = 42 171 £ 62

Values are means = SD (n=6). In each experiment, values in the same row not sharing
a common superscript differ significantly (p<0.05).
Unit of hair zinc ug/g dry weight.]
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