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Effects of Oyster Extract on Teratogenicity and Embryonic Development
in Zinc-Deficient Mice |
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Zinc is a very important nutrient in a nornial reproductive function and embryonic development of
mammals. It is well-known that the oyster extract contains a large amount of zinc. We studied the effects
of oyster extract on reproductive function, embryonic development and serum levels of zinc in
zinc-deficient mice. Zinc deficiency during pregnancy induced the decrease in successful pregnancy rate,
maternal weight gain, the number of live fetuses and fetal body weight in mouse dams. Also zinc deficien-
cy caused a number of external malformations and growth retardation in fetuses. However, the supple-
ment of oyster extract prevented the induction of reproductive and embryonic defects in zinc-deficient
mice. There were significantly lower serum concentration of zinc in pregnant dams fed zinc-deficient diet.
However, the serum zinc concentration attained the normal level in the oyster extract-supplemented
group. No difference in- the concentration of serum zinc. was observed between the oyster extract- and
zinc carbonate-supplemented groups. From these findings, it is suggested that the oyster extract may be

a useful diet which can prevent the reproductive and embryonic defects in the zinc-deficient status.
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Fig. 1. Experimental procedure
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Table 1. Reproductive and embryonic effects of oyster extract in zinc-deficient mouse dams

Zinc deficiency  Zinc carbonate (mg/kg) Oyster extract (g/kg)
20 100 20 40 80

No. of dams mated 10 8 8 7 8 6
No. of dams with live fetuses (%)  6(60.0) 8 8 7 7(87.5) 6
Mean no. of corporla lute’ 16.2+1.1 15.8+1.9 16.0+1.4 15.3+2.1 15.641.5 16.2+1.7
Mean no. of implantation sites’ 13.7+4.6 14.6+1.4 15.0+1.8 14.3£1.5 14.941.9 15.0+1.6
No. of resorbed and dead fetuses 42 6 4 5 6 7
No. of live fetuses 40 1117 116° 95° 98" 83°
Fetal body weight' (g) 0.78+0.22 1.06+0.13% 1.10£0.17° 1.14+0.10° 1.12£0.07° 1.1240.15¢
Maternal body weight gain' (g) 11.0£3.8 31.0+6.8  26.9+4.9° 29.5%5.3°  27.4+%5.1°  27.9%5.8°
Mean food intake (g/day) 4.9 5.6 5.4 5.7 5.4 5.5

"mean = sd.
p <0.01, P0.05< p <0.1, compared with the zinc-deficient group (Fisher’s exact test).
p <0.01, %p <0.05, compared with the zinc-deficient group (Student’s t-test).
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Table 2. Teratogenic effects of oyster extract in zinc-deficient mouse fetuses

Zine deficiency Zinc carbonate (mg/kg) Oyster extract (g/kg)
20 100 20 40 80
No. of fetuses examined 40 111 116 95 98 83

No. of malformed fetuses (%) 31(77.5) 2(1.8)* 3(2.6)* 4(4.2) 0(0.0)* 2(2.4)*
No. of malformations (%)

exencephaly 13(32.5) 1(0.9)* 0 0 0 0
microcephaly 15(37.5) 0 0 0 0 0

open eyelid 8(20.0) 0 0 1(1.1)® 0 0
anophthalmia 3(7.5) 0 0 0 0 0
micrognathia 18(45.0) 0 0 0 0 0
miromelia 11(27.5) 0 0 0 0 0

cleft palate 13(32.5) 0 2(1.7)° 2(2.1)* 0 1(1.2)*
cleft lip 1(2.5) 0 0 0 0 0
oligodactyly 0 0 1(0.9) 1(1.1) 0 1(1.2)
tail anomalies 5(12.5) 1(0.9)® 0 0 0 0

2p <0.01, compared with the zinc-deficient group (Fisher’s exact test).

A

Fig. 2. Representative specimens of dg 17.5 mouse fetuses. A. A lateral view of the
zinc-deficient fetus, showing growth retardation, micrognathia, open eyelid, micromelia,
short tail and edema. B. Zinc-deficient fetus, showing exencephaly. C. Oyster
extract-supplemented fetus.
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Fig.3. Serum zinc levels in mouse dams fed the oyster extract- and zinc carbonate-sup-
plemented diets *p <0.05, compared with the zinc-deficient group (Student’s t-test).
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