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CONCLUSION

Percutaneous absorption of testosterone from the ventral
forearm in newborn rhesus monkeys was determined as a mca-
sure of skin barrier function. Skin absorption at a concentration
of 4 and 40 ug/cm? were, respectively, 22.5 = 2.2% (SD) and
6.8 £ 2.1% of the applied dose, values which were not signifi-
cantly different (P > 0.05) from those of adult rhesus and which
were similar to man. If the absorption is expressed as micro-
grams absorbed systemically, then the amounts are 0.9 and 2.7
ung/cm? area of skin, a 3-fold increase in systemic absorption per
10-fold increase in topical dose. Occlusion of a dose of 40 ug/
cm? enhanced absorption to 14.7%.

The ratio of surface area (square centimeters) to body weight
(kilograms) in the newborn is 3 times that in the adult. There-
fore, given equal application area of skin per newborn and adult,
the systemic availability in the newborn also becomes 3-fold
when based on kilograms of body weight. With a different ratio
of skin surface to body weight, the therapeutic ratio probably is
lower in the newborn than in the adult when the compound is
applied topically. This difference between newborn and adult in
systemic availability after topical application may help explain
some of the toxicity reported in newborns.
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Summary

The mean = SEM of the cord, 48-hr, and 7-day values for
serum calcium, magnesium, human calcitonin (HCT), para-
thyroid hormone (PTH), and 25-hydroxy-vitamin D (25-
OHD) for premature and term infants can be seen in Table 1.
Mean cord calcium concentrations were similar for term and
premature infants. Serum calcium concentrations fell in both
term and premature infants at 48 hr, but decreased more in the
premature infants (from 10.23 = 0.30 to 8.74 = 0.19 mg/dl)

than in the term infants (from 10.5 = 0.26 to 9.6 = 0.23 mg/dl).
Serum calcium values increased from 48 hr to 7 days in both
groups, and there was no significant difference between term
and premature infants’ serum calcium concentrations (10.6 =
0.28 and 10.12 + 0.3 mg/dl, respectively) at that time. There
was no significant difference between term and premature cord
serum magnesium concentrations. Serum magnesium concentra-
tions increased similarly by 48 hr in both groups and remained at
these concentrations at 7 days of life. Serum HCT concentra-
tions were elevated above normal adult levels (71.9 + 6.6 pg/ml,
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81% < 100 pg/ml, n = 63) in both premature and term cord
sera, but premature cord concentrations (146 % 24 pg/ml) were
significantly higher than term cord concentration (91 = 21 pg/
ml). Both term and premature infants displayed a 2-3-fold
increase in serum HCT by 48 hr and a partial fall by 7 days to
concentrations still above those seen in cord sera (Fig. 1). Nine
of 10 premature and 9 of 10 term infants had undetectable PTH
concentrations in cord sera. In two premature infants, PTH
serum concentration remained undetectable at 48 hr. However,
the majority of both premature and term infants had elevated
levels of PTH at 48 hr. The mean PTH concentrations were
lower but still elevated at 7 days with the suggestion of higher
concentrations in premature infants (Fig. 2). There were no
significant differences in serum 25-OHD concentrations be-
tween term and premature sera at birth or at 7 days.

There was a weakly positive correlation between 25-OHD and
cord calcium (r = 0.45, P < 0.05), and a negative correlation
between cord calcium and 48-hr PTH (r = -0.53, P < 0.01).
Calcium and magnesium were significantly positively correlated
in 48-hr (r = 0.83) and 7-day (r = 0.84) sera in premature
infants but not in term infants. Cord 25-OHD and cord HCT
levels were significantly positively correlated (r = 0.80, P <
0.01) in the term infants but not the premature infants.

Speculation

HCT may play a significant role in perinatal mineralization of
bone and the high levels seen in premature infants may contrib-
ute to early neonatal hypocalcemia. Lack of PTH compensatory
response in a subgroup of premature infants and magnesium
deficiency in selected premature infants may further compromise
calcium homeostasis. Evidence for a primary role of 25-OHD
deficiency in early neonatal hypocalcemia was not found. The
role of vitamin D in placental calcium transport and the interac-
tion of vitamin D and HCT in perinatal bone turnover require
further study.

The majority of premature infants experience a brief period of
decreased serum calcium at 24-48 hr of life. When the decrease
is significant, the diagnosis of early neonatal hypocalcemia is
made (43). The pathogenesis of this fall in serum calcium has not
been clearly defined; however, inadequate PTH secretion (7,39)
and increased serum HCT concentrations (8, 11) have been
implicated. Magnesium deficiency may also cause decreased
PTH secretion and/or end organ response (1, 4). PTH in-
creases gastrointestinal calcium absorption by increasing conver-
sion of 25-OHD to 1,25-dihydroxyvitamin D (1,25-(OH),D)
(10, 12) which increases calcium transport across the gas-
trointestinal mucosa (26). The efficacy of PTH in the resorp-
tion of bone is facilitated by adequate vitamin D (26). Con-
ceivably, effective vitamin D deficiency could be a factor con-

HILLMAN ET AL.

tributing to significant decreases in secrum calcium in the early
neonatal perlod Rosen et al. (34) found low serum 25-OHD
concentrations in some premature infants with early neonatal
hypocalcemia and suggested such an etiologic relationship.
Cord serum 25-OHD concentrations are directly related to ma-
ternal serum 25-OHD concentrations (16).-During periods of
decreased ultraviolet exposure, decreased vitamin D intake and
sampling prior to term can result in lower maternal serum
25-OHD concentrations (18). Furthermore, premature infants
(17) and young experimental animals (24) do not sustain or
increasc their serum concentrations of 25-OHD in the im-
mediate postnatal period.

We have therefore analyzed serial sera (cord, 48-hr and 7-
day) from premature and term infants for calcium, magnesium,
HCT, PTH, and 25-OHD in order to gain a more comprehen-
sive view of neonatal calcium homeostasis.

METHODS
PATIENTS

Eleven premature and 10 term infants were studied during
their initial hospitalization in St. Louis in February 1976. All
sequentially born, healthy premature infants were studied. The
premature infants weighed 1500-2000 g and were born after 31-
36 weeks of gestation. They were healthy prematures who were
able to begin oral feedings of a standard formula within the first
24 hr of life, and only one required limited oxygen therapy.
Except for ampicillin and kanamycin, they received no addi-
tional drugs or vitamin supplements. The term infants were
randomly selected infants delivered by cesarian scction for var-
ious reasons but had no neonatal problems requiring more than
the routine observation for 6 hr. Informed consent was obtained
from parents of all infants.

BLOOD SAMPLES

Cord blood was centrifuged and the serum frozen within 3 hr;
2.5 ml blood were obtained by heel stick at 48 hr and at 7 days of
age, and the blood was allowed to clot at room temperature. It
was then centrifuged and the serum frozen. All sera were stored
frozen until samples from all 21 babies had been obtained.

ASSAYS

25-OHD was measured by the competitive protein binding
radioassay of Haddad and Chyu (15). Calcium and magnesium
were measured on a flame atomic absorption spectrometer as
described previously (13, 29). PTH was measured by a radioim-
munoassay, which uses a rooster antiserum to bovine PTH that
recognizes intact hormone (1-84) and carboxyterminal frag-
ments (21). HCT was measured by a sensitive HCT radioimmu-
noassay which uses a guinea pig antiserum that recognized intact

Table 1. Serial calcium, magnesium, calcitonin, parathyroid hormone (PTH), and 25-hydroxy vitamin D (25-OHD) in premature and
term infants

Cord blood, 48 = 2 hr, 7 days, mean
Infants mean * SE Range n mean * SE Range n + SE Range n
Ca, mg/dl (9.0- Term 10.5 = 0.26 9.6-12.6 10 9.6 = 0.23' 8.8-10.3 9 10.60 = 0.28 9.0-11.8 10
11.0 nl) Premature 10.23 £ 0.30 8.8-12.5 11 874 =0.19 7.6-9.6 10 10.12 = 0.30 8.5-11.6 11
Mg, mEqg/liter Term 1.56 £ 0.04 1.43-1.78 9 1.88=x0.06 1.55-2.16 8 1.80 = 0.06 1.52-2.09 9
(1.4-2.3 nl) Premature 1.62 £ 0.13  1.24-2.54 9 188=+0.08 1.54-2.20 8 1.97 =+ 0.08 1.42-2.26 9
Calcitonin, pg/ml  Term 91 + 212 30-240 10 295 = 59 91-580 9 151 = 223 77-293 10
(71 = 6 pg/ml) Premature 146 = 24 30-265 11 378 £ 65 108-670 10 225 = 40 79-570 11
PTH, u! Eq/ml (2- Term 9 of 10 undetectable 16.2 = 2.1 9-25 7 11.6 + 1.8 <7->20 8
10 nl) Premature 9 of 10 undetectable 19.7 £ 49 7-50 9 15519 8->20 10
25-OHD, ng/ml Term 142 +25 4-26 10 114 +08 9-16 94
(10-60 nl) Premature 1127+ 14 6-20 11 12315 7-19 10¢

' P < 0.005 that term and premature values are different by chance.

2P < 0.05 that term and premature values are different by chance.

30.05 < P < 0.1 that term and premature values are different by chance.

4 Separate assay from cord 25-OHD values.



EARLY NEONATAL EXTRACELLULAR CA HOMEOSTASIS

HCT and its carboxyterminal fragments (32). Because of the
limited volume of sera, 25-OHD concentrations were not per-
formed on 48-hr samples. Cord and 7-day 25-OHD samples
were assayed in two separate assays. All of the sequential PTH
and HCT measurements were made in single assays to avoid
interassay variation. All serum calcium and magnesium determi-
nations were analyzed on the same day.

RESULTS

The mean = SEM of the cord, 48-hr, and 7-day values for
serum calcium, magensium, HCT, PTH, and 25-OHD for pre-
mature and term infants can be seen in Table 1.

CALCIUM

Mean cord calcium concentrations were similar for term and
premature infants at 48 hr, but decreased more in the prema-
tures (from 10.23 * 0.30 to 8.74 = 0.19 mg/dl) than in the term
infants (from 10.5 = 0.26 to 9.6 = 0.23 mg/dl). Serum calcium
values increased from 48 hr to 7 days, at which time there was no
significant difference between term and premature infants’ se-
rum calcium concentrations (10.6 = 0.28 and 10.12 = 0.3 mg/
dl, respectively).

MAGNESIUM

There was no significant difference between term and prema-
ture cord serum magnesium concentrations. Serum magnesium
concentrations increased similarly by 48 hr in both groups and
remained at these concentrations at 7 days of life.

HCT

HCT serum concentrations were elevated above normal adult
levels (71.9 + 6.6 pg/ml, 81% <100 pg/ml, n = 63), in both
premature and term cord sera, but premature cord concentra-
tions (146 * 24 pg/ml) were significantly higher than term cord
concentration (91 = 21 pg/ml). Both term and premature infants
displayed a 2-3-fold increase in serum HCT by 48 hr and a
partial fall by 7 days to concentrations which were still above
those seen in cord sera (Fig. 1).
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Fig. 1. Cord, 48-hr, and 7-day serum calcitonin in term infants (/eft)
and premature infants (right). Adult mean = SEM, 71.9 = 6.6 pg/ml.
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Fig. 2. Cord, 48-hr, and 7-day serum parathyroid hormone in term
infants (left) and premature infants (right). *: >20; **: >>20. Normal
parathyroid hormone range: 2-10 ul Eq/ml.

PTH

Nine of 10 premature and 9 of 10 term infants had undetecta-
ble PTH concentrations in cord sera. In two premature infants,
serum PTH concentration remained undctectable at 48 hr. How-
ever, the majority of both premature and term infants had
elevated levels of PTH at 48 hr. The mean PTH concentrations
were lower but still elevated at 7 days with slightly higher
concentrations in premature infants (Fig. 2).

25-OHD

There were no significant differences in serum 25-OHD con-
centrations between term and premature sera at birth or at 7
days.

CORRELATIONS

There was a weak positive correlation between 25-OHD and
cord calcium (r = 0.45, P < 0.05), and a negative correlation
between cord calcium and 48-hr PTH (r = —0.53, P < 0.01).
Calcium and magnesium were significantly positively correlated
in 48-hr (r = 0.83) and 7-day (r = 0.84) sera in premature
infants but not in term infants. Cord 25-OHD and cord HCT
concentrations were significantly positively correlated (r =
0.80), P < 0.01) in the term infants but not the premature
infants. No significant correlations were found among the other
parameters analyzed, including HCT and PTH ratios and cord
48-hr calcium differences. Individual data from the four prema-
tures with the lowest 48-hr serum calcium concentrations (< 8.5
mg/dl) can be seen in Table 2.

DISCUSSION

This study was designed to examine serially some of the
factors important to early neonatal extracellular calcium homeo-
stasis, since such a study does not exist in the literature. Al-
though all of these factors are relevant to early neonatal hypocal-
cemia, the study was done in a prospective fashion so that 48-hr
serum calcium values were unknown. The premature population
studied was not the population with the highest incidence of
early hypocalcemia; i.e., sick infants, NPO, <32 weeks of gesta-
tion. Nevertheless, there was a significant difference between
the mean 48-hr calcium value in premature infants (8.7 = 0.19
mg/dl) and term infants (9.6 = 0.23 mg/dl) (P < 0.005). The
premature infants had significantly higher cord HCT concentra-
tions in spite of the similar calcium concentrations in term and



742

HILLMAN ET AL.

Table 2. Premature infants with 48-hr calcium <8.5!

48-hr Ca, mg/  48-hrcalci-  48-hr PTH, ul 48-hr Mg, mEq/ Cord 25-OHD, Cord Mg, mEq/
Infant dl tonin, pg/ml Eq/ml liter ng/ml Cord Ca, mg/dl liter
w 8.3 410 9 2.15 8 10.3
M 7.6 179 8 1.54 20 10.2 1.3
R 8.4 610 Undetectable 1.83 18 12.5 1.8
(<7)

A 8.3 570 50 1.86 6 9.3 1.24
Mean = SE 874 £ 19 378 = 65 19.7 + 49 1.88 + 0.08 1127+ 14 10.23 + 0.30 1.62 = 0.13

(premature

infants)

! PTH: parathyroid hormone; 25-OHD: 25-hydroxy-vitamin D.

premature cord sera. Cord HCT concentrations were not corre-
lated with cord total calcium in this study, and there was also no
correlation with cord-ionized calcium in 10 samples previously
studied by us (32). All but one term infant showed a further
marked increase in HCT by 48 hr. Others have shown that the
peak in serum HCT is at about 24 hr (8, 11). Serum glucagon
and epinephrine, which are markedly increased shortly after
birth, may stimulate HCT release (33) and be in part responsible
for the HCT increase seen in all of the infants studied. In a very
large series, Dirksen and Anast (11) have shown increased
serum HCT concentrations in infants who have significant hypo-
calcemia during the first 48 hr of life. Serum HCT remained
significantly elevated above cord concentrations in both groups
at 7 days and HCT concentrations in the premature infants
remained slightly higher (P < 0.1) than those of the term
infants. HCT may play a significant role in promoting in utero
and postnatal bone mineralization, and possibly promoting pla-
cental transport of calcium. HCT blocks bone resorption, espe-
cially in young animals with rapid bone turnover. In rats, young
age and a diet high in phosphate predispose to a greater hypocal-
cemia response to HCT injection (35). However, HCT has had
limited usefulness in treating hypercalcemia of adults, and adult
patients with medullary cancer of the thyroid and very high
serum HCT do not have hypocalcemia or increased serum PTH
(9). Increased HCT concentrations also are associated with de-
creased receptor sites for HCT in bone (46). Although there is
not much precedent for HCT causing hypocalcemia in adult
humans, this possibility exists in the human newborn infant.

~ There were no significant differences between the serum PTH
concentrations of term and premature infants. Eighteen of 20
cord serum PTH concentrations were undetectable (<7 ul Eq/
ml), and it has been postulated that this represents a functional
suppression secondary to the high fctal serum ionized calcium
concentrations, which are maintained by active transport of
calcium across the placenta (40). The one infant with an elevated
cord PTH concentration (15 ul Eq/ml) had the lowest cord
calcium (8.8 mg/dl). By 48 hr, most of the infants had elevated
PTH levels which exhibited a significantly negative correlation
with cord calcium (r = 0.53, P < 0.01). Tsang et al. (40) have
shown a similar negative correlation in infants of diabetic moth-
ers between cord ionized calcium and PTH serum concentrations
using an N-termina! radioimmunoassay; however, they did not
show this correlation in normal infants. Whereas the term infants
presented a homogeneous intermediate PTH response, the pre-
mature infants fell into two groups, six infants with high PTH
levels at 48 hr and at 7 days, and five infants with undetectable
or normal levels at 48 hr and at 7 days (Fig. 2). Although a
correlation between serum PTH concentration and 48-hr serum
calcium concentrations could not be made, three of the four
infants with the lowest 48-hr serum calcium values (calcium <
8.5 mg/dl) were from this group of five infants with the lower
PTH responses.

Tsang et al. (39), using an N-terminal radioimmunoassay,
have found lower PTH levels in the majority of the premature
infants they have studied. Also, Tsang et al. (39) showed a
decrease in the magnitude of PTH response to the hypocalcemia

of exchange transfusion with decreasing gestation as well as
before 52 hr of age compared to after 52 hr of age. David and
Anast (7), using the same C-terminal antisera used in our assay,
have shown elevated PTH serum concentrations in normal and
especially “sick,” but not hypocalcemic infants. In other studies
with a different antisera, David et al. (8) report consistently high
levels of PTH in premature infants. The variation in data from
different investigators probably results from the use of different
antisera and reviews of these differences have been published (2,
33). N-terminal assays may be best to measure acute secretion,
but may underdetect chronic conditions. Carboxyterminal assays
diagnose chronic conditions, but may overestimate serum PTH
concentrations because of their recognition of inactive, carboxy-
terminal fragments in the circulation. If renal degradation of
PTH fragments is impaired in the premature infant, this could
causc a scrious overestimation of PTH sccretion.

In recent studies of late neonatal hypocalcemia tetany, a high
incidence of hypomagnesemia has been preorted (5, 6). Tsang
and Oh (42) reported magnesium deficiency in small for gesta-
tional age infants and have recently reported transient hypomag-
nesemia in a high percentage of infants of diabetic mothers (44).
The general prevalance of maternal hypomagnesemia is just
coming under study (3). In this study, serum magnesium concen-
trations were similar and followed identical courses in term and
appropriate for gestational age (AGA) premature infants as
previously seen in a larger series (42). The significant positive
correlation between serum magensium and serum calcium at
both 48 hr and 7 days seen in premature infants, but not term
infants, raises the possibility of a direct relationship between
magnesium and calcium homeostasis in AGA prematures.

Questions remain about the ability of PTH target tissues in
premature infants to respond to PTH and vitamin D. In term
infants, urinary cyclic AMP and urinary phosphate excretion
increase in a parallel fashion to PTH increase in the first 3 days
of life (23) and exogenous PTH can produce an increase in cyclic
urinary AMP and phosphate excretion (23). However, in hypo-
calcemic premature infants, no cyclic AMP response was seen to
exogenous PTH (22). Tsang et al. (41) demonstrated an in-
creased serum calcium in premature infants in response to exog-
enous PTH; however, the mechanism of that increasc is un-
known. PTH acts to increase the conversion of 25-OHD to 1,25-
(OH),D, the active form of vitamin D, which increases calcium
transport in the gastrointestinal tract (10, 25). 1,25-(OH),D
may also be important in the PTH-initiated mobilization of
calcium from bone (26). This 1-hydroxylation of 25-OHD oc-
curs in the kidney tubules, and it is not known whether the
immature human kidney can carry out this conversion. Since
large amounts of sera are necessary to measure 1,25-(OH),D,
1,25-(OH),D scrum concentrations have not been studied in
premature infants. Since serum 25-OHD concentrations often
fall in premature infants (17), suggesting decreased 25-hydroxyl-
ation in the liver (24), a period of decreased 25-OHD 1-hydrox-
ylation by the kidney would not be surprising.

Because maternal serum 25-OHD concentrations determine
infant serum 25-OHD concentrations, we have previously stud-
ied the factors contributing to low maternal serum 25-OHD
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concentration in St. Louis (18). The predominant factor was
season at time of sampling. During winter vitamin D intake was
weakly correlated with 25-OHD serum concentrations. The hy-
pocalcemia infants in the study of Rosen et al. (34) were also
winterborn and those whose mothers had low vitamin D intakes
had low 25-OHD levels, whereas those whose mothers had good
vitamin D intakes had normal levels. The population in this
study was a mixture of socioeconomic classes with varying prena-
tal care and vitamin intakes during pregnancy but all born within
the month of February. This was predicted to give a significant
range of serum 25-OHD concentrations with many low values.
This indeed occurred for both the term infants (14.2 £ 2.5,4-26
ng/ml) and premature infants (11.27 * 1.9, 6-20 ng/ml). The
data presented provides no support for a role of 25-OHD defi-
ciency in early neonatal hypocalcemia. Although the premature
infants studied had significantly lower serum calcium concentra-
tions at 48 hr than the full term infants, their 25-OHD levels
were not different from those of the term infants at either birth
or at 7 days. Further, there was no correlation between low 25-
OHD levels and low 48-hr serum calcium concentrations in
either the term or premature infants. A correlation between
normal serum 25-OHD and calcium has not usually been found
(18, 36). Gupta et al. (14), however, found a correlation be-
tween 25-OHD serum concentrations and serum calcium in a
group of D-deficient Asians having a mean serum 25-OHD
concentration of 9.9 ng/ml in April and 14.7 ng/ml in October
and mean calcium concentration of 8.9 mg/dl in April and 9.25
mg/dl in October. We have found very late hypocalcemia (19,
20) in 11 premature infants with very low 25-OHD levels.
Severe osteopenia, often progressing to frank rickets, was seen
in these infants. Similarly, in adult Asians in Britain who were
chronically vitamin D deficient, hypocalcemia and increased
alkaline phosphatase were seen at 25-OHD levels of 2.2 = 0.9
ng/ml and rickets at concentrations < 0.8 ng/ml (27).

In the present series, sampled in winter to give a low range of
25-OHD concentrations, there was a weak correlation (r =
0.45, P < 0.05) between cord 25-OHD and cord calcium but not
magnesium. Roginsky er al. (31), in a series of 37 cord blood
samples, did not find such a correlation. More studies are
needed to see whether vitamin D plays any role in placental
calcium transport similar to its role in gastrointestinal calcium
transport. There was also a positive correlation (r = 0.80, P <
0.01) between cord 25-OHD and cord HCT in the 10 term
infants but no correlation (r = —0.54, P not significant) in the
11 premature infants. A direct relationship between 25-OHD
concentrations and PTH was not suggested by this study.

The incidence of late neonatal hypocalcemia is so low that the
lack of correlation between 25-OHD and 7-day calcium in this
small series does not rule out a role for 25-OHD deficiency in
late nconatal hypocalcemia. The epidemiological data for such
an association is quite good (28, 30, 45), and a larger prospec-
tive study is in progress.

CONCLUSION

Serial determinations of serum calcium, magnesium, calci-
tonin, PTH, and 25-OHD in a serics of premature and term
infants indicate lower 48-hr serum calcium concentrations and
higher serum HCT concentrations in premature infants. Hypo-
calcemia may be further provoked by lack of a PTH compensa-
tory response in a subgroup of premature infants, and magne-
sium deficiency in selected infants. Evidence for a primary role
of 25-OHD deficiency in carly neonatal hypocalcemia was not
found; however, 25-OHD 1a-hydroxylase activity was not ap-
praised.
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Summary

Blood was collected from the umbilical cords of infants with a
1-min Apgar score of 9 or 10. Total cord serum lipoproteins
were isolated by ultracentrifugation, at a density of 1.220 g/ml.
The isolated serum lipoproteins were then separated by gel
filtration chromatography on 6% agarose. The overall recovery
of the separated lipoprotein cholesterol was 90% or greater. In
cord serum, four lipoprotein peaks were found, whereas three
peaks were present in adult lipoproteins. The major lipoproteins
of cord serum correspond to low density lipoprotein (LDL) and
high density lipoprotein (HDL). Very low density lipoproteins
(VLDL) were heterogeneous in cord serum. After gel filtration
chromatography, the distribution of cord serum cholesterol is
about 5% in peak 1, 10% in peak 2, 40% in peak 3 (LDL), and
45% in peak 4 (HDL). An additional difference between the
lipoproteins isolated from cord serum and those from adult
serum was the slower electrophoretic mobility of cord serum
VLDL in agarose gel.

Speculation

The fetus, during the later stages of pregnancy, accumulates
fat at an accelerating rate. Triglycerides, synthesized by the

liver, are secreted as VLDL and transported to adipose tissue for
degradation, probably by lipoprotein lipase.

The heterogeneity of cord blood VLDL and the presence of a
significant amount of an intermediate lipoprotein fraction (des-
ignated peak 2) may be related to a partial metabolic block in the
conversion of VLDL lipoproteins to smaller lipoproteins such as
LDL.

Although there have been numerous reports dealing with the
concentration of lipids and lipoproteins in cord blood, no com-
prehensive studies concerning the distribution, structure, and
chemical composition of cord serum lipoproteins have been
described (1, 3, 6,7, 8, 11, 13, 17, 18). Glucck et al. (7) have
emphasized the importance of determination of cord blood cho-
lesterol for the detection of heritable type II hyperlipoproteine-
mia. More recently, Kwiterovich et al. (11) have suggested that
the concentration of low density lipoprotein cholesterol is of
greater significance in the ascertainment of the affected child
with type II hyperlipoproteinemia.

In order for cord blood screening techniques to be of diagnos-
tic significance, a more complete understanding of the relation
between cord serum lipids and lipoproteins will be required. To
further study this relationship, a procedure has been used where
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