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Changes in Serum Zinc Concentrations in Rats Administered Oyster Extracts
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Summary

The availability of zinc contained in oyster extracts was investigated. In the first experiment, after being given a zinc-
adequate diet (20 ug Zn/g) for 1 week, 10-week-old male Wistar rats were divided into two groups. One group was giv-
en a zinc-deficient diet (0.6 ng Zn/g) for 5 days and the other group was given a zinc-adequate diet for 4 days followed
by a zinc-deficient diet for one day. Then, the rats were orally administered diets supplemented with zinc (1 mg/kg
body weight) as zinc sulfate or oyster extract. Before the oral administration, the rats given the zinc-deficient diet for 5
days showed lower serum zinc concentrations than those given zinc-adequate diets. After the oral administration, the
rats given a zinc-deficient diet showed higher serum zinc concentration than those given zinc-adequate diets at 1, 2 and
4 hours irrespective of the source of zinc supplementation. Similarly, the area under the curve at 4 hours (AUCs) calcu-
lated from serum zinc concentration in rats given a zinc-deficient diet was larger than that of those given a zinc-ade-
quate diet.

In the second experiment, three groups of zinc-deficient rats were orally administered three kinds of commercial oys-
ter extracts, respectively, and the effects on serum zinc concentrations were examined. The serum zinc concentrations
in all rats were elevated after administration. The extent of elevation and AUC4 values were strongly associated with
the zinc content in the oyster extracts administered. These results indicate that a low zinc status induces higher zinc

absorption in the gastrointestinal tract and that the zinc contained in oyster extract is utilized effectively.
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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* 313
Vitamin mix " 117

* Supplied per 100 g of diet: 17.75 g of NaCl, 34.16 g of K2HPOq4, 528 g of
MgSO04, 796 g of CaHPO4, 31.79 g of CaCO3, 291 g of Fe-Citrate, 0.084 g of
KT, 0.028 g of MnSO4-4H:20, 0.032 g of CuSO4-5H:20, 0.006 g of CoClz*6H20.

b Supplied per 100 g of diet: 85470 IU of Vitamin A, 10,680 IU of Vitamin Ds,
940 mg of Vitamin E, 282 mg of Vitamin K3, 855 mg of Vitamin Bi, 51.3 mg
of Vitamin Bz, 34.2 mg of Vitamin Bs, 0.17 mg of Vitamin Biz, 34.2 mg of
Biotin, 427 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 used in experiment 1

Components Contents
Moisture  (g/100 g) 39
Protein (g/100 g) 22.1
Fat (g/100 g) 1.3
Ash (g/100 g) 148
Taurine (%) 3.7
Glycogen (%) 416
Zinc (mg/100 g) 254

Oyster extract was manufactured by Japan Clinic Co., Ltd.

Table 3 Zinc content of several commercial oyster extracts

Oyster extracts Zinc (mg/100 g)

A 131
B 199
C 124.3
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Fig.1 Serum zinc concentration after oral administration of
diet supplemented with zinc sulfate or oyster extract in
experiment 1.

Abbreviations for the experimental groups are as follows: S,
zinc-sufficient rats orally administered zinc sulfate; O, zinc-
sufficient rats orally administered oyster extract; SD, zinc-
deficient rats orally administered zinc sulfate; OD, zinc-deficient
rats orally administered oyster extract. Points and vertical bars
represent means and SD (n = 5), respectively.

** When the zinc-deficient groups (SD and OD) were compared

with the zinc-sufficient groups (S and O), significant differences

were observed at p<0.01.



Table 4 The area under the curve (AUC4) of serum zinc con-
centration in experiment 1

Group AUCs (ug - h/mL)
S 8.94+1.18"
0 9.15+0.38"
SD 12.97+0.61"
oD 13.17+0.51"

Abbreviations for the experimental groups are as follows: S, zinc-sufficient
rats orally administered zinc sulfate; O, zinc-sufficient rats orally
administered oyster extract; SD, zinc-deficient rats orally administered
zinc sulfate; OD, zinc-deficient rats orally administered oyster extract.
Values are means = SD (n=5). Values not sharing a common superscript
differ significantly (p <0.05).
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Fig. 2 Serum zinc concentration after oral administration of
diets supplemented with several commercial oyster ex-
tracts in experiment 2.
Points and vertical bars represent means and SD (n=6),
respectively. Points at the same time not sharing a com-
mon small letter differ significantly (p<0.05).

Table 5 The area under the curve (AUC4) of serum zinc concen-
tration in experiment 2

Group AUC4 (ug-h/mL)
A 499+083°
B 732+042°
C 11.65+0.96°¢

Values are means + SD(n=6). Values not sharing a common superscript
differ significantly (»<0.05).
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Fig. 3 Correlation between zinc dosage and AUCa.
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