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Administration of K Vitamin to Mother before Delivery

Hidekazu HIRAIKE, Mieko KIMURA and Yoshinori ITOKAWA

Department of Hygiene, Faculty of Medicine, Kyoto University

Neonatal and infantile vitamin K deficiencies cause melena neonatorum and intracranial hemorrhagic
disorders. There have been some suggestions as to how to prevent babies from having vitamin K deficien-
cy. To prevent melena neonatorum, we have administered vitamin K, syrup(MK-4) to 15 mothers before
delivery (group A), and measured MK-4 in maternal and umbilical cord plasma and breast milk. The
mean MK-4 values in maternal and umbilical cord plasma and in breast milk of group A were significant-
ly higher than those of 15 cases of age and race matched control (group B). Therefore, the method of giv-
ing vitamin K, syrup to mother before delivery is preferable than intramuscular injection to neonate,
which involves a certain degree of danger. This preventive method is safe, and causes early and con-
tinuous transportation of MK-4 to neonate. In addition to that, it may be effective to decrease the perinat-

al bleeding of mother which is due to her vitamin K deficiency.
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Fig.1. HPLC conditions.

(1) mobile phase: ethanol: methanol = 1:4 (v/v), containing 0.25% NaClOy, Ar gas bubbling.
(2) HPLC pump: flow rate 1 ml/min.

(3) separation column: Nucleosil 5C18 (150mm X 4.6mm 1D.).

(4) changeable valve: by system controller.

(5) Pt-reduction column: 10mm X 4mm LD.

(6) spectrofluorophotometer: excitation 320nm, emission 430nm. recorder: peak hight.
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Fig.2. Chromatograms of K vitamins in umbilical cord plasma.

(a) Peaks of endogenous VK (Table 1, non-treated group No.1).

(b) Peaks of (2) did not appeare without reduction.

(c) Endogenous VK from (2) spiked with standards (added dose: K; = 600, MK-4 = 600, MK-6
= 300, MK-7 = 300 pg per injection).

(d) Peaks of endogenous VK (Table 1, MK-4 treated group No.6), high peak of MK-4.

(e) Peaks of (d) did not appeare without reduction.
The peak marked with an asterisk( %), at the retention time of MK-7, appeared with and
without reduction, therefore it is not of MK-7.
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Table 1. Concentrations of K vitamins in umbilical cord plasma

(MERBRFE $55% 1988]

No. K MK-4
Non-treated group 1 30 40
2 n.d. 70
3 100 n.d.
4 20 70
5 100 20
Mean + S.D 50 & 46.9 40 + 30.8
MK-4 treated group 6 50 620
(MK-4 10mg by dripping 7 - 70 220
method to mother 8 n.d. 900
before delivery) ~ [rmrmetrmeoormmmnmomofosssessesssmsssresosseifessono oo T
Mean = S.D 40 £+ 36.1 580 + 342

Values are in pg/ml; n.d. = not detected (< 10pg/ml)
* Significant difference (0.01> p > 0.001) compared with the non-treated group.

Table 2. Concentration of vitamin K; (MK-4) in maternal and umbilical cord plasma and in

breast milk (5 days after delivery)

mean S.D. max. min. no.
A 1.29° | 0.89 | 2.95 | 0.13 15
maternal plasma -
B 0.04 | 0.03 | 0.10 | n.d. 15
A 0.08" | 0.07 | 0.30 | 0.01 15
umbilical cord plasma } -
B.. | 0.03 | 0.03 | 0.08 | n.d. | 15
A 4.43" | 1.81 | 8.90 | 2.12 15
breast milk - :
B 2.20 | 1.48 | 6.62 | 0.70 15

Values are in ng/ml

n.d.= not detected (> 0.01ng/ml)
A: Kz syrup (4mg) treated group, given before delivery

B: non-treated group

% = significant difference compared with group B (maternal plasma; 0.001 < p < 0.01,
cord plasma; 0.01 < p < 0.05, breast milk; p < 0.001)
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