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Summary

Effect of dietary zinc (Zn) level on tissue Zn distribution in mice was examined over two generations. Male and
female eight-week-old ddy mice were fed diets containing 10 or 100 ppm of Zn as zinc sulfate or an oyster extract;
there were four dietary groups consisted of both male and female mice. The groups were designated as follows:
10 ppm Zn as zinc sulfate, SL; 100 ppm Zn as zinc sulfate, SH; 10 ppm Zn as oyster extract, OL; 100 ppm Zn as oys-
ter extract, OH. After 2 weeks of feeding, the mice were mated in each dietary group and then fed each diet for
6 weeks further. The second generation of mice born during these 6 weeks were nursed by the mother mouse and
then fed each diet for 3 weeks. In the first generation mice, serum Zn levels of the SH and OH groups were higher
than those of the SL and OL groups, but there were no difference among the four dietary groups in Zn levels of the
liver, kidney, spleen, tibia, testis and hair. In the second generation, Zn levels in tibia, testis, hair and serum of the
SH and OH groups were higher than those of the SL and OL groups. Differences in the sex and dietary Zn source
(zinc sulfate or oyster extract) did not influence the serum, organ or hair Zn levels. These findings indicate that
organ and hair Zn levels remain constant in mature female mice throughout their pregnancy and lactation periods
even though they are fed diets with Zn levels varying from 10 to 100 ppm. However, organ and hair Zn levels in

immature mice varied with dietary Zn intake.
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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 * 3.13
Vitamin mix ” 117

* Supplied per 100 g of diet: 17.75 g of NaCl, 34.16 g of K;HPO,, 5.28 g of MgSO,, 7.96
g of CaHPO,, 31.79 g of CaCOs; 291 g of Fe-Citrate, 0084 g of KI, 0.028 g of
MnSO1 4H,0, 0.032 g of CuSO4-5H-0, 0.006 g of CoCl,*6H-0.

Supphed per 100 g of diet: 85,470 IU of Vitamin A, 10,680 IU of Vitamin D3, 940 mg of
Vitamin E, 2.82 mg of Vitamin K3, 85.5 mg of Vitamin B;, 51.3 mg of Vitamin Bs, 34.2
mg of Vitamin Bg, 0.17 mg of Vitamin By, 34.2 mg of Biotin, 4.27 mg of Folic acid, 136.8
mg of Calcium pantothenate, 213.7 mg of Nicotinic acid, 12.8 g of Choline chloride
with cellulose powder as a carrier.
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Table 2 Composition of oyster extract mixture

Components Contents

1 I
Water (g/100 g) 3.9 3.7
Protein (g/100 g) 28.3 31.0
Fat (g/100 g) 2.0 1.8
Ash (g/100 g) 15.8 20.1
Carbohydrate (g/100 g) 485 419
Zinc (mg/100 g) 150 1500
Sodium (g/100 g) 37 4.2
Calcium (mg/100 g) 211.1 572.2
Phosphorus (mg/100 g) 7379 1434.3
Potassium (g/100 g) 2.1 18
Magnesium (mg/100 g) 403.0 4034
Iron (mg/100 g) 14.7 95.7
Copper (mg/100 g) 9.6 57.3
Manganese (mg/100 g) 5.6 27.1
Selenium (ug/100 g) 192.7 178.2
Chromium (mg/100 g) 0.1 0.1
Cobalt (ug/100 g) 237 314
Lithium (mg/100 g) 0.14 0.13
Vanadium (mg/100 g) 0.01 0.15

Oyster extract was manufactured by Japan Clinic Co., Ltd.
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Fig. 1 Changes in body weight of ond generation mice fed experimental diets.
Markers represent means.
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Table 3 Body and tissue wet weights of mice fed experimental diets

Wet weight (g)

Tissues
SL SH OL OH

1%t generation

Female
Whole body 374 + 33° 367 + 1.8° 352 + 52°¢ 364 + 10°
Liver 289 = 045° 240 = 0.14° 268 = 0.18° 285 = 0.34°
Spleen 020 = 0.07® 021 = 003°? 017 = 0.03°? 015 = 006
Kidney 046 + 007 * 045 + 0.05* 043 + 0.02° 042 * 002°
Tibia 012 = 001° 014 = 001° 013 = 000 ™ 014 = 001°

Male
Whole body 359 + 29°¢ 367 + 11° 358 + 1.8° 371 = 30°
Liver 157 + 007 % 167 = 009° 162 = 011° 168 = 015°
Spleen 009 = 001°? 013 = 0.04° 012 = 003° 0.11 = 0032
Kidney 051 + 0042 056 + 003 ? 055 = 0.07* 051 = 005%
Tibia 015 + 001 * 0.16 + 0.00* 0.16 + 0.03° 016 + 0.02°
Testis 027 = 005° 023 = 004° 027 = 0.03° 026 = 002°
2" generation

Female
Whole body 269 + 1.1° 264 + 09° 269 + 1.8° 263 + 14°
Liver 147 + 0.08*? 142 = 0.09* 147 = 0.16° 1.36 = 007
Spleen 011 + 002°? 013 = 004° 011 = 001°? 011 * 002%
Kidney 0.32 + 001 * 0.32 + 002° 0.32 + 0.03° 033 = 003*
Tibia 009 = 001°? 009 = 001° 009 = 0.00* 0.10 = 0.00 2

Male
Whole body 317 + 1.3° 309 + 20° 308 + 12°¢ 300 + 16°
Liver 196 + 023° 190 + 028° 197 = 013° 188 + 020°
Spleen 015 = 002 ® 012 = 003 ® 016 = 003" 012 = 002%
Kidney 047 + 0.06* 050 + 0.06* 048 + 004 ° 050 + 0.04°
Tibia 0.10 = 001° 011 = 0022 0.10 = 0012 011 = 0012
Testis 023 = 0.02° 020 = 001° 021 = 001° 021 = 002%

Values are mean = SD (n = 5 for 1st generation, n = 6 for 2"¢ generation). Values in the same row not
sharing a common superscript differ significantly (p < 0.05).
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Table 4 Distribution of zinc in several tissues of mice

Tissue zinc concentration (ug/g wet weight)

Tissues
SL SH OL OH

1% generation

Female
Liver 243 + 23° 254 = 28° 246 + 19° 244 + 20°
Spleen 196 = 14° 211 = 1.3° 205 = 03° 208 = 07°
Kidney 206 + 12° 207 + 22°¢ 204 + 03¢ 192 + 1.3%
Tibia 1029 + 215° 1187 + 158° 1022 + 154 ° 1179 + 102°
Serum 070 = 0.20° 202 + 063" 092 = 0.08* 179 £ 040"
Hair * 1322 + 162° 1292 + 592 1299 + 87% 1315 + 56°

Male
Liver 308 + 28° 321 + 23° 304 + 1.3° 322 + 24°
Spleen 220 = 23*° 222 + 49° 207 + 27° 208 + 36°
Kidney 207 +10° 210 + 09° 214 + 09° 203 + 09°
Tibia 107.3 = 64° 1182 + 97° 1115 + 133° 1131 = 58°
Testis 236 + 10° 221 * 06° 226 + 15° 231 = 05°
Serum 075 + 0.24° 165 = 049° 072 + 0.23° 158 = 046°
Hair * 1208 + 140° 1292 = 79° 1152 + 1637 1179 + 158°
2" generation

Female

Liver 284 = 14° 285 + 16° 278 + 12° 304 + 27°
Spleen 215 £ 20° 193 = 07 ° 204 + 16° 204 = 12°
Kidney 217 £ 23° 220 * 07° 202 + 08¢ 226 + 1.8°
Tibia 1163 + 124° 1528 + 9.1° 1166 + 100°* 160.3 = 109°
Serum 078 + 0.23° 129 £ 057° 080 = 0.17° 130 = 0.78°
Hair * 131.2 + 183 1503 = 195 & 1242 = 137° 1536 = 17.3°

Male
Liver 281 + 24° 296 + 24 279 = 15° 323 = 30°
Spleen 197 = 05° 195 = 1.1° 196 = 09° 197 £ 05°
Kidney 222 = 05° 232 + 11° 222 + 08¢ 232 + 13°
Tibia 1190 + 45° 1514 + 189° 1224 = 102° 160.1 = 21.0°
Testis 240 = 09 234 = 08 230 = 12° 250 = 14°
Serum 121 = 030« 168 = 029° 113 = 034% 171 = 025"
Hair * 1336 + 239° 1583 + 11.2° 131.0 + 196° 1426 + 139°

Values are means + SD (n = 5 for 1st generation, n = 6 for 2" generation). 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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