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Summary

We have pointed out that biotin is scarcely included in special formulas made in Japan. In this study, we describe
the biotin status in 22 infants with phenylketonurea (PKU) who have been fed special formulas. Serum free and total
biotin level, biotinidase activity, vitamin Bis, folate level, urine biotin, 3-hydroxyisovaleric acid (3-HIA), lactate, pyru-
vate and creatinine (Cre) were measured and compared with healthy infants fed breast milk and formula. Serum
total biotin level (2.5 = 0.4 ng/mL) and biotinidase activity (6.6 £ 0.9 nmol/min/mL) in infants with PKU were in the
normal range and there were not significant differences compared with those in the 18 infants fed breast milk
(2.3 +0.6 ng/mL and 5.0 = 1.3 nmol/min/mL, respectively). In the urine of infants with PKU, the biotin level (16.8 =
24.2 ng/g Cre) was significantly lower than infants fed breast milk (70.2 = 61.8 ug/g Cre). 3-HIA, lactate and pyru-

vate levels tended to be high. It is shown that the state of low biotin levels is latent in infants fed special milk.
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Fig. 1 Biotin movement.
ACC: acethyl CoA carboxylase, PCC: propionyl CoA carboxylase,
MCC: B-methylcrotonyl CoA carboxylase, PC: pyruvate carboxylase,
@ to @: biotin recycling.
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Fig. 2 Metabolic pathway in which biotin-dependent enzymes are involved.
ACC: Acethyl CoA carboxylase, PCC: Propionyl CoA carboxylase,
PC: Pyruvate carboxylase, MCC: B-Methylcrotonyl CoA carboxylase.
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Fig. 3 Biotin content of infant fomulas.
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Table 1 Serum biotin level and biotinidase activity in infants

. Free biotin Total biotin Biotinidase activity
Infants Type of milk n -
(ng/mL) (ng/mL) (nmol/min/mL)
Normal Breast milk 18 06 = 0.2 23 =06 50 = 1.3
Normal Breast milk and formula 5 06 £ 0.1 24 £ 04 49 =19
Normal Formula 7 08 £ 04 24 =05 62 + 1.6
PKU Special milk 22 0.6 = 0.1 25+ 04 6.6 = 0.9
Normal range 04 - 1.1 16 — 37 34 —-175
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Fig. 4 Serum biotin level and biotinidase activity.
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Fig. 5 Serum vitamin Bis and folate level.

a: p < 0.01 vs infants fed brest milk.
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Table 2 Levels of biotin and organic acids in urine

(2006)

mmol/mol Cre

Biotin 3-HIA Lactate Pyruvate
n ug/g Cre n  mmol/mol Cre n  mmol/mol Cre n mmol/mol Cre
Newborn  Breast milk 20 141 = 82 15 369 = 374 15 311 = 140 15 1194 + 479
Formula 20 126 = 89 15 408 = 229 15 540 = 295 15 1331 £ 667
Infants Breast milk 8 702 = 61.8 8 511 = 322 8 389 + 146 2379 + 834
Formula 5 39.3 = 242 6 230 = 190 6 702 = 547 2814 + 834
Both milks 5 241 £ 65 7 465 + 194 6 567 = 286 7 3518 = 1741
PKU 20 168 = 11.1 11 498 + 921 14 855 + 1021 14 4890 + 6348
Biotin 3-HIA
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Fig. 6 Urine biotin and 3-HIA level.
a: p < 0.01 vs infants fed breast milk, b: p < 0.01 vs infants fed formula.
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Fig. 7 Urine lactate and pyruvate level.
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Fig. 8 The correlation between urine biotin and 3-HIA level.
@: Newborn infant fed breast milk, &: Nerborn infant fed formula, O: Infant fed breast milk,

A: Infant fed formula, [ Infant taken together breast milk and formula, @: Infant with PKU.
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