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Summary
This study was conducted to examine the effects of excessive biotin intake during gestation on the reproductive per-

formance in mice. There were no changes in the weight and relative weight of organs in the biotin-excessive dams,

which did not exhibit any overt signs of skin. However, the fetal body weight and length were significantly decreased by

excessive biotin intake. The biotin concentration in the liver and amniotic fluid in fetuses was higher, compared to that in

their dams with an excessive biotin intake. This indicates that much more biotin was easily transported to the fetuses

from the dams. In addition, many kinds of external malformations were observed in these fetuses. The predominant mal-

formations were micrognathia, micromelia and edema. However, cleft palate which is induced by biotin deficiency was

not induced. These findings demonstrate that in mice the fetuses are more sensitive to excessive biotin intake during

gestation than their dams.
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Table 1 Effects of maternal biotin on reproduction in mice

Dietary groups Control 0.1% 1%

No. of dams examined 12 11 14

Body weight gain of dams, g 231 = 34!  219% 70 208 * 54

No. of live fetuses 158 147 184
131+ 23 134 = 46 132 * 36

No. of resorption sites 0 4 5

Embryonic death 0 1 2

Fetal weight *, g 123 £ 010* 118 =011° 119 * 013°

(rawnrump lengthof 594w 100 227+ 139 217 = 17¢

Values are means = SD.
*P <0.05 (one-way ANOVA).
ab.cmep < (0,05 (Tukey-Kramer).
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Fig. 1 Diet intake in control and biotin-supplemented dams.
means = SD.
*P <0.05 (one-way ANOVA).



Table 2 Relative weight in control and biotin-supplemented
dams

Dietary groups

Relative weight (g%) Control 0.1 % 1%

Liver 429 + 040 418 = 029 428 + 050
Kidney 081 = 0.09 080 = 0.04 085 + 0.16
Pancreas 0.10 £ 0.07 0.08 = 0.03 0.15 = 0.10
Spleen 0.16 = 0.03 0.18 = 0.03 0.18 = 0.07
Heart 0.26 = 0.03 025 = 0.01 0.27 = 0.05
Lung 0.34 = 0.04 0.29 = 0.03 0.35 = 0.09
Cerebrum 0.62 = 0.09 0.61 = 0.06 070 £ 0.15
Cerebellum 027 = 0.04 0.25 = 0.06 025 = 0.04
Bowel 525 = 0.63 531 = 0.38 519 + 1.07
Means + SD.
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Fig. 2 Biotin concentration in serum in control and biotin-
supplemented dams.
means * SD.
*P < 0.05 (one-way ANOVA).
ab.cdp < ()05 (Tukey-Kramer).
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Fig. 3 Biotin concentration in liver in control and biotin-supple-
mented dams.
means * SD.
*P <0.05 (one-way ANOVA).
a—e.deP < (0,05 (Tukey-Kramer).
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Fig. 4 Biotin concentration in amniotic fluid control and biotin-
supplemented dams.
means * SD.
*P <0.05 (one-way ANOVA).
ab.eep < (005 (Tukey-Kramer).
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Fig. 5 Effect of excessive biotin-intake on urinary excretion of
biotin in mice.
means * SD.
*P <0.05 (two-way ANOVA).
*P <0.05 (one-way ANOVA).
ab.cdp < ()05 (Tukey-Kramer).
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Fig. 6 Effect of excessive biotin-intake on fecal excretion of bio-
tin in mice.
means * SD.
*P <0.05 (two-way ANOVA).
*P <0.05 (one-way ANOVA).
a—e.dep < (0,05 (Tukey-Kramer).
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Table 38 Incidences of gross congenital malformations in fetuses
of biotin-supplemented mice

Dietary groups

Incidences of malformations (%)  Control 0.1% 1%
Microcephaly™® 0.0 119 6.5
Hydrocephaly* 0.0 3.0 76
Open eyelids® 0.0 0.0 43
Low-set ear 0.0 0.0 1.1
Micrognathia® 14 119 34.8
Macroglossia 14 15 22
Cleft palate 0.0 0.0 11
Forelimb hypoplasia® 0.0 224 53.3
Hindlimb hypoplasia* 0.0 45 152
Syndactyly 0.0 0.0 1.1
Brachydactyly 0.0 0.0 1.1
Hernia 0.0 0.0 1.1
Short tail 0.0 15 33
Analatresia 0.0 0.0 33
Hematoma 0.0 15 0.0
Edema* 0.0 0.0 315
Lordosis* 0.0 0.0 87

*P < 0.05 (x*-test).

Fig. 7 Representative fetuses observed in the biotin excessive
group.
a, control; b and c, biotin-excessive fetuses showing mi-
crognathia micromelia and edema Scale bar, 10mm.
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Fig. 8 Biotin concentration in liver in control and biotin-
supplemented fetuses.
means + SD.
*P < 0.05 (one-way ANOVA).
ab.cmep < ()05 (Tukey-Kramer).
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Fig. 9 Biotin concentration in brain in control and biotin-
supplemented fetuses.
means = SD.
*P <0.05 (one-way ANOVA).
a—e.d-fp < (0,05 (Tukey-Kramer).
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