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Studies on Transfer of Vitamin K into Human Breast Milk
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Synopsis We studied whether the administration of vitamin K to mothers could increase the concentration
of vitamin K in breast milk and prevent idiopathic vitamin K deficient bleeding in breast-feeding infants.
Sixty puerperal women were divided into threee groups, the control group, Menaquinone-4 (MK-4)
administered group and vitamin K,; administered group. We measured the concentrations of vitamin Kj,
MK-4 and MK-7 in maternal plasma and breast milk on the fourth day after delivery. In the MK-4 group,
the concentrations of MK-4(2.13ng/ml in plasma, 49.3ng/ml in milk) were significantly higher than in the
control group (0.28ng/ml, 1.51ng/ml). In the vitamin K, group, the concentrations of vitamin K, (49.0ng/
ml in plasma, 71.6ng/m! in milk) were significantly higher than in the control group (1.17ng/ml, 2.41ng/ml).
The concentration rates (milk/plasma ratio) of vitamin K;, MK-4 and MK-7 were 2.52, 5.43 and 0.52 in the
control group, 1.60, 40.2 and 0.67 in the MK-4 group and 1.65, 10.8 and 0.71 in the vitamin K, group,
respectively. The concentration rate of MK-4 was higher than that of vitamin K, and was increased by
MK-4 administration. After delivery, the daily concentration of MK-4 in milk was increased from 1.69ng/
ml on the first day to 49.3ng/ml on the fourth day in the MK-4 group. These results indicate that MK-4
is accumulated and concentrated into breast milk, and continuous MK-4 administration can increase the
concentration of vitamin K in milk, preventing idiopathic vitamin K deficient bleeding in infants.
Key words: Vitamin K * Vitamin K deficiency * Menaquinone * Human milk
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plasma (1 mbD)
| +isopropyl alchohol (3 ml)
| +n-hexane (10 ml)
{ shake 30 min
| centrifugion (1,300%g, 5 min)
hexane layer (8 ml)
| evaporate to residue
residue
! +n-hexane (300 xl) @
| +n-hexane (300 y1)/wash @
Sep-pak silica : prewash
(1) n-hexane: ether=97 : 3 (10 mb)
(2) n-hexane (10 mD)
! n-hexane with residue Q+@
| n-hexane(15 ml)/wash
{ n-hexane : ether=97 . 3 (10 ml)— eluate
eluate
| evaporate to residue
residue
| +isopropyl alchohol (150 41)
sample 70 gl

High-performance liquid chromatography
Mobil phase: 92.5% ethanol
containing 0.25% NaClO,

Pump : flow rate 1 ml/min
Injection : sample 70 1
Column : Nucleosil 5C-18 (20 cmx4.6 mm LD.)
Reductant : 0.2% NaBH,/ethanol

0.6 ml/min
Reaction coil : 2,000X0.8 mm I.D.
Fluorometer : excitation 320 nm

emission 430 nm
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