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In the later stages of pregnancy there ex-
ists a disturbance of Vit. B; metabolism. Fol-
lowing a tryptophan load test large amounts
of xanthurenic acid appear in the urine(1)
and the excretion pattern of tryptophan
metabolites on chromatographic analysis devi-
ates from the normal(2). This is immedi-
ately corrected by administration of relatively
small amounts of pyridoxine(1.2). Further-
more pregnant women retain administered
Vit. B to a larger extent than do normal con-
trols(3). The present report deals with the
estimation of the coenzymatically available
active form of Vit. B, namely pyridoxal phos-
phate, in the only readily accessible prototype
tissue, z.e. leukocytes, in the blood of non-
pregnant controls, mothers at term and in the
cord blood of their babies.

Material and methods. Blood samples
were taken from non-pregnant healthy
women, women during delivery and from the
cord blood of their babies. The pregnant
women were divided into 3 groups. One group
received no vitamin supplementation contain-
ing Vit. B¢. A second group had taken, dur-
ing the course of their pregnancy, vitamin
preparations which contained some Vit. B

* This work was aided by grants-in-aid and ma-
terial from Merck and Co. and National Vit. Fn. We
are indebted for valuable advice to Dr. G. E. Bozxer,
Merck Inst. for Therapeutic Research.

in an uncontrolled and irregular manner. A
third group had received, for a period of at
least 14 days prior to their confinement, 2
tablets of 5 mg each pyridoxine hydrochloride
daily. 5-10 ml venous blood was collected
into siliconed test tubes containing a small
amount of disodium versenate. Pyridoxal
phosphate was estimated in isolated leuko-
cytes by a recently developed method(4)
which is based on the coenzyme function of
Bs-PO,; in a tyrosine decarboxylase system
from Streptococcus faecalis(5). The leuko-
cytes were isolated within a few hours after
the blood had been obtained(5a). To the
packed leukocytes 0.25 ml of 0.5 N NaOH
was added and the tubes immersed in a boil-
ing water bath for 5 minutes. The alkaline
hydrolisates were kept in the refrigerator at
4°C and worked up within 24 hours. All
analyses were made in triplicate and the sam-
ples were assayed at random.

Results. The results are summarized in
Table I. In the first experimental group con-
sisting of 60 non-pregnant, healthy women of
child-bearing age, the amount of pyridoxal
phosphate varied from 0.11 to 0.79 my/mil-
lion leukocytes, averaging 0.32 =+ 0.02 my/
million leukocytes. The second group con-
sisted of 51 women at term who had received
no Vit. B¢ supplementation during their preg-
nancy. The Bg-al-PO, levels varied between
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TABLE I. Pyridoxal Phosphate (Be-al-PO,) Levels of Circulating Leucocytes.

Range of
Beal-PO,  Avg Beaul-
No.of Age content PO, content
Group cases range Avgage ,——my/million cells— Probability relation

[. Non-pregnant con- 60 19-45 28 11- .79 32 + .02 M., N.V.vsN. <.01
trols (N)

I1. A.Pregnant women 51 19-40 27 .01- .36 .16 + .01 M., N.V.vsC,N.V, <.01
at term without
vit. Bg medication
(M., N.V.)

B. Cord blood (C., 36 13- .93 44 + .04
N.V.)

11I. A. Pregnant women 69 1945 27 06— .44 .20 .01 M, V,vsC,V, <.01
at term with some
vit. Bg medication
(M., Vy)

B. Cord blood (C., 61 .12-1.02 47 + .02 M,N.V.vs M., V, <.05
Vi)

IV. A. Pregnant women 26 1641 27 04— .61 28 + .03 M, V,vsC,V, <.01
at term with con- M,N.V.os M., V, <.01
trolled vit. B, med-
ication (M., V,)

B. Cord blood (C., 22 .18-1.24 55 + .05 C,N.V.vsC,V, <.04
Vs)

0.01 and 0.36, averaging 0.16 = 0.01 my per
million cells. The third experimental group
was composed of 69 women at term who had
occasionally taken Vit. B4 containing prepara-
tions.  Their pyridoxal phosphate level
ranged between 0.06 and 0.44, averaging 0.20
=+ 0.01 my/million cells. The 26 subjects in
the fourth group had taken Vit. B¢ regularly
for at least 14 days prior to delivery. Their
blood level varied between 0.04 and 0.61 and
averaged 0.28 =+ 0.03 my Bg-al-PO,/million
leukocytes. The difference in the vitamin
level between the control group and the preg-
nant group without vitamin supplementation
is highly significant. Occasional intake of Vit.
B¢ led to a moderate increase of leukocytic
B¢ of doubtful significance. However, the
level of the coenzyme form of Vit. By is sig-
nificantly increased in those women who in-
gested pyridoxine regularly. The vitamin
content of their leukocytes approached that
of the normal control group.

The amount of leukocytic pyridoxal phos-
phate was significantly greater in the cord
blood as compared to the maternal blood in
all groups examined. The cord blood of 26
infants borne by the women without vitamin
supplementation contained between 0.13 and

0.93 (average 0.44 = 0.04) my Be-al-PO,/
million leukocytes, and that of 61 infants of
women who had occasionally taken the vita-
min between 0.12 and 1.12 (average 0.47 =+
0.02) my BgPO,4/million leukocytes. The
highest level was found in the last group in
22 infants of mothers supplemented by vit.
Bs. The levels of pyridoxal phosphate in
these infants ranged between 0.18 and 1.24
my with an average of 0.55 =+ 0.05 my/mil-
lion leukocytes. The difference between the
cord blood values of babies whose mothers
were not Vit. B¢ supplemented and those who
received the vitamin is statistically significant.

Comment. A decrease of circulating Vit.
B> similar to that of Vit. Bg was recently
described in the serum of pregnant women by
Okuda et al.(6) and by Baker et al.(7).
Okuda and his coworkers also found much
higher Vit. By, levels in the cord blood as
compared to maternal blood. The concentra-
tion of glutamic-aspartic transaminase, a Vit.
B dependent enzyme, is much greater in the
fetal than in the maternal blood(8). On the
other hand, Friedman et al.(9) found no dif-
ference in amount of Vit. Bg in blood, urine or
skin of non-pregnant controls and women at
term. This might, however, be explained by
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difficulties with the bioassay used by these
investigators and by the fact that all forms
of the vitamin, metabolically active as well
as inactive, were measured.

Present evidence indicates that Vit. By is
a very important nutrient that is essential for
the human being(10). The central nervous
system of the newborn infant appears to be
particularly sensitive to a conditioned Vit.
B¢ deficiency(11). The importance of Vit.
B, for reproduction(12) and for normal fetal
and infant development(13) has also been
proven in the experimental animal. Obviously
pregnancy exacts large demands on the ma-
ternal store of Vit. B,. The results here re-
ported suggest that the growing fetus may at-
tract maternal Vit. B, across the placental
barrier. It is possible to increase the amounts
of circulating pyridoxal phosphate to almost
normal control levels by oral administration
of pyridoxine to pregnant women. and further
to increase fetal levels. suggesting the proba-
bility of a placental transfer of the vitamin.
It is interesting to note that a daily dose of
10 mg pyridoxine was found previously to
rectify the abnormal tryptophan load tests in
pregnant women. Supplementation of the
normal diet by a daily dose of 10 mg pyri-
doxine hydrochloride has been suggested. and
preliminary results have been reported indi-
cating that such a regime may be of benefit
to pregnant women. since there was a signifi-
cant decrease of preeclampsia in a vitamin-
supplemented as compared to a similar un-
treated control group(14).

Summary. Comparison of the pyridoxal
phosphate content of circulating leukocytes
in non-pregnant controls, women at term and
umbilical cord blood shows significantly
higher values in normal controls as compared

PyripoxAL PHOSPHATE IN MATERNAL AND CorD Broop

to women at term. The cord blood shows the
highest levels. Pyridoxine administration
elevates the Bg-al-PO,; levels in pregnant
women to a very marked, and that of cord
blood to a moderate, degree. It is concluded
that the growing fetus can successfully com-
pete with the mother for this important vita-
min.

1. Wachstein, M., and Gudaitis, A., J. Lab. and
Clin. Med., 1952, v40, 530, and 1933, v42, 98.

2. Wachstein, M., and Lobel, S., Proc. Soc. Exe.
Brol. aND MED., 1934, v86, 624.

3. Wachstein, M., 4m. J. Clin. Nutr., 1956, v4,
3nQ,

4. Boxer, G. E.. Pruss, M. P,, and Goodhart,
R. S.. J. Nutrition, in press.

3. Umbreit, W. W, The Vitamins, Chemistry,
Physiology, Pathology, edited by Sebrell, Jr., W. H,,
and Harris, R. S., Academic Press, N. Y., 1934, v3,
230,

3a. Li, J. G, and Osgood, E. E., Blood, 1949,
v, 670.

0. Okuda, K., Helliger, A. E,, and Chow, B. F,,
Am. J. Clin. Nutr., 1956, v4, 440.

7. Baker, H., Erdberg, R., Pasher, 1., and Sobotka,
H.. Proc. Soc. Exp. Bior. axp MEep., 1957, v04, 513.

3. Glendening, M. B., Cohen, A. M., and Page,
F. W.. ibid., 1936, v90, 25.

a. Fricdman. B. T., Becker, L., Thompson, C.,
and Vilter. R, W., J. Lab. and Clin. Med., 1955, v46,
S17.

10. Vilter, R. W, J.A.M.4., 1953, v159, 1210.

11. May, Ch. D, Pediatrics, 1954, v14, 269.

12. Nelson, M. M.. and Evans, H. M., J. Nutr.,
1¢51, v43, 281.

13. McGanity, W. J., Tucker, R. G., Turner, T. B,,
Ttley. M. G., and Darby, W. J., Fed. Proc., 1955,
vid, 444

14. Wachstein, M., and Graffeo, L. W., Obstet.
and Gynecol., 1036, v8, 177.

Received July 11, 1957. PS.E.B.M., 1957, v96.



