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Summary 

Plasma parathormone (PTH) and calcium concentrations were 
measured in 309 specimens collected from 190 newborns during 
the first 7 days of life. The patient material c·onsisted of 51 
preterm, 130 term, and 9 postterm infants, including 22 infants of 
diabetic mothers (IDM), 38 infants with hypocalcemia, and 25 
asphyxiated infants. PTH was detectable, although in low concen
trations, in cord blood samples despite the presence of elevated 
calcium concentrations. Postpartum, PTH concentrations in term, 
appropriate for gestational age (AGA) infants remained low during 
the first 2 days of life; a significant ( P < 0.05) and sustained 
increase in plasma hormone levels was noted starting on day 3. 
PTH concentrations in IDM and preterm infants remained low 
for 3 days and a significant hormone increase did not occur until 
day 4. 

Hypocalcemia was common in IDM and asphyxiated infants; 
these infants accounted for two-thirds of all hypocalcemic infants. 
The profale of plasma calcium in IDM during the first week of life 
was different than that of any other group of infants. Plasma 
calcium concentrations remained depressed over this period of 
time and exhibited a temporary drop on day 4 accompanied by an 
increase in plasma PTH levels. Asphyxiated infants exhibited low 
plasma calcium concentrations, despite PTH levels that were 
significantly ( P < 0.007) higher than those of age-matched term 
AGA newborns. 

Speculation 

Basal PTH secretion is present at birth, several days before the 
parathyroid glands appear to become responsive to hypocalcemia. 
Furthermore, in cord blood PTH is detectable in spite of elevated 
calcium concentrations. The present observations suggest that 
nonsuppressible PTH secretion, previously described in short-term 
animal experiments, also occurs in the human fetus exposed to 
long-standing intrauterine hypercalcemia, with the implication that 
PTH secretion in man may be regulated by control mechanisms in 
addition to calcium feedback. There is anatomical and pharma
cologic evidence to implicate the autonomic nervous system in this 
control. 

Hypocalcemia is a frequent problem in early postnatal life (11, 
20, 37, 47). Between 1970 and 1971, 44 of 1390 newborns (3.2%) 
delivered at Harbor General Hospital, UCLA, presented with so
called "first day hypocalcemia" defined as serum calcium levels 
of 5'7 mg/di during the first 36--48 hr of life (32). Two-thirds of 
these infants were premature (gestation less than 38 weeks). The 
etiology of first day hypocalcemia remains unclear. A number of 
authors (17, 19, 46) have assumed an immaturity of parathyroid 
gland function, but because of methodologic limitations parathor
mone (PTH) measurements have been performed in only a few 
instances. Moreover, when PTH concentrations have been deter
mined, results from different laboratories have sometimes been 
contradictory. Lequin et al. (25), Tsang et al. (48) and Whatney 

and Rudd (49) have observed mean PTH concentrations in cord 
blood equal to or higher than maternal hormone concentrations, 
whereas David and Anast (13) reported undetectable cord PTH 
levels in over 80% of their newborns. Tsang et al. (48) measured 
PTH in 9 of 19 mothers (94 ± 11; mean± SE) and 14 of 19 cord 
blood samples (117 ± 17), but were unable to detect any correla
tion between serum-ionized calcium on the one hand and PTH 
levels on the other in either maternal, cord, or infa&t blood 
between birth and age 7 days. David and Anast (13) reported 
similar results, yet they did observe an increase in plasma PTH in 
23 of 36 infants beyond age 48 hr, and this increase correlated 
with a gradual rise of the low neonatal calcium concentrations 
toward normal. Finally, there are conflicting data regarding PTH 
responsiveness to acute hypocalcemia in the newborn. During 
exchange transfusion with citrated blood, Tsang et al. (48) found 
increasing PTH levels, but no detectable correlation with total or 
ionized plasma calcium. David and Anast (12) noted little or no 
PTH change in 9 of 13 infants undergoing exchange transfusion; 
only 4 infants older than 48 hr showed a clear-cut increase in 
plasma PTH in response to falling plasma calcium concentrations. 

Some of these inconsistencies may be explained by the fact that 
different PTH antisera were employed in the above studies and 
different PTH peptides may have been measured. The circulating 
PTH peptide complex consists of a mixture of at least three 
different hormone species with molecular weights approximating 
9500, 7500, and 4500 (43). These hormone species show differences 
in biologic as well as immunologic activity. The GP- I antibody 
used in this study is directed against both the amino and carboxyl 
terminal fragments of the PTH molecule. It thus recognizes intact 
PTH as well as biologically inactive cleavage products. This study 
details data gathered on newborns of different gestational ages 
and health states, in whom single or sequential blood samples 
were collected for the measurement of plasma PTH and calcium. 

MATERIALS 

Between October 1974 and October 1975, 309 blood samples 
were collected from 190 infants who were 1-7 days of age. The 
patient population consisted predominantly of infants from Span
ish-American ethnic background who were delivered on the Per~ 
inatal Service at UCLA-Harbor General Hospital. Written in
formed consent (52) was obtained from each mother before draw
ing blood. Table I shows the distribution of patients according to 
gestational age, sex, and type of delivery, as well as the incidence 
of perinatal disorders. There were equal numbers of male and 
female newborns in the three gestational age groups. About 40% 
of the premature and 30% of the term infants were delivered by 
cesarean section, the majority of which were performed under 
spinal anesthesia. Sequential blood samples were obtained in 52 
of the 190 patients. The following figures list the number of 
patients and, in parentheses, the respective number of sequential 
samples collected from each individual: 24 (2), 7 (3), 6 (4), IO (5), 
4 (6), and I (7). Table 2 shows the distribution of blood samples 
according to gestational age, postnatal age, type of delivery, and 
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Table 1. Distribution of infants according to gestational age groups, sex, type of delivery, and perinatal disorders 

Gestational age groups Total infants 
Female in-

Male infants 
Vaginal deliv- Cesarean sec- IDM 

H ypocalcemic Asphyxiated 
fants eries tion deliveries infants infants 

Preterm 
infants 51 24 27 32 19 10 21 14 
Term 
infants 130 66 64 92 38 12 15 8 
Postterm 
infants 9 4 5 6 3 0 2 3 

Total 190 94 96 130 60 22 38 25 

Table 2. Distribution of blood samples according to gestational age, postnatal age, type of delivery, and perinatal disorders 

Postnatal age groups No. of samples 
Vaginal deliv- Cesarean sec-

eries tion deliveries 

Day I 87 56 31 
Day 2 72 46 26 
Day 3 63 41 22 
Day4 48 29 19 
Day 5-7 39 14 25 
Total 309 186 123 

perinatal history. Not listed in the Table 2 are small for gestational 
age term newborns (7 samples), large for gestational age term 
infants (55), and postterm infants (10). 

Gestational age was determined from the mother's menstrual 
history and from postnatal examination of the newborn, utilizing 
the scoring system and regression line of Dubowitz et al. (16). 
Where menstrual history and objective clinical assessment dif
fered, the gestational age as determined by physical examination 
was used. All physical examinations were performed by the same 
person. Term infants were defined by a gestational age :::38 but 
::542 weeks. Preterm infants ranged in age from 26 to 37 weeks, 12 
were s32 weeks of gestation. The classification of newborns by 
birth weight as small, appropriate (AGA), and large for gestational 
age was determined according to the Denver Intrauterine Growth 
Curves (5). Eleven infants had a birth weight of :Sl500 g; the 
lowest was 710 g. Five babies weighed over 4500 g. 

The IDM consisted of newborns with a maternal history of 
either diabetes mellitus prior to pregnancy or glucose intolerance 
during gestation as defined by O'Sullivan and Mahan (33). Ac
cording to White's criteria (50), only l mother had class D 
diabetes, 3 mothers had class C disease, 2 had class B, and 17 class 
A diabetes. APGAR scores were recorded at l and 5 min in all 
infants. Asphyxia was defined as a 5-min score of less than seven 
points. Thirty-eight patients presented with neonatal hypocalce
mia (Table 3), which was defined for this study as a plasma 
calcium concentration of :S7.5 mg/dl. 

METHODS 

Free flowing blood specimens were obtained by puncture of a 
cubital vein or of the warmed heel (34). The samples were collected 
in EDT A tubes over ice, centrifuged immediately at 4 °, and kept 
frozen at -20°. Plasma calcium determinations were carried out 
in duplicate using an atomic absorption spectrophotometer (Per
kin-Elmer model 305B). Plasma PTH levels were determined by 
a double antibody radioimmunoassay, a modification of the tech
nique described by Berson et al. (7). All samples were measured 
in the same assay. PTH antibody GP-l, kindly supplied by Dr. J. 
Potts, Jr., was used in a final dilution of 7.5 X 10- 5

_ The immu
nologic properties of this PTH antibody have been well charac
terized and include specific binding sites within the amino acid 
sequence 15-24 in the amino terminal portion of the PTH mole
cule, as well as the amino acid sequence 53-84 in the carboxyl 
terminus (42, 43). PTH concentrations were expressed as micro
liter equivalents (µl Eq) relative to a standard pool of human 
hyperparathyroid plasma. The lower limit of detectability of the 

Term AGA in- Preterm in- OM Hypocal- Asphyxiated 
fants fants cemic infants infants 

37 25 25 14 11 
36 20 17 11 7 
41 9 13 9 6 
22 13 7 7 8 
14 20 IO 2 7 

150 87 72 43 39 

Table 3. Distribution of 38 infants with hypocalcemia (plasma 
calcium :S 7.5 mg/di) according to type of delivery, gestational 

age, and perinatal disorders 

No. of in- % ofin-
% of total 

Total no. fants with fants with hypocal-
Infant groups of infants hypocalce- hypocalce-

cemic in-

mia mia fants by in-
fant groups 

Vaginal deliveries 130 21 16 55 
Cesarean sections 60 17 28 45 
Healthy' term in- 106 4 4 11 

fants 
Healthy preterm2 28 6 (21)3 16 

infants 
IDM, total no. 22 II (50) 29 
Pretenn IDM 10 6 (60) 16 
Asphyxia, total no. 25 15 (60) 39 
Preterm with as- 15 8 (60) 21 

phyxia 
1 Healthy, nonasphyxiated, non-IDM. 
2 Two hypocalcemic infants were in the postterm age group (n = 9). 
3 Percent figures for small patient numbers are listed in parentheses. 

assay was 21 µI Eq/ml. The assay permits the detection of circu
lating hormone levels in >95% of normal children and adults. 
PTH concentrations determined in 118 healthy adult subjects were 
76 ± 29 µl Eq/ml (mean± 2 SD). The within-assay coefficient of 
variation calculated from 38 single determinations was 10%. The 
across-assay coefficient of variation determined in 20 consecutive 
assays was 11.7%. 

ST A TISTICAL ANALYSIS 

Computer analysis of data was performed using the statistical 
package written by the Western Michigan University (22). Non
parametric tests were selected for statistical evaluation since the 
available data did not show sufficiently normal distribution for 
analysis by Student's t test. The two-tailed Mann-Whitney U test 
was chosen for data analysis, since it has a power efficiency of 
about 95% of the t test, even for moderate size samples, without 
the restrictive assumptions and requirements associated with Stu
dent's t test (3, 29, 3 I). Both individual and sequential values of 
PTH and calcium concentrations were included for statistical 
analysis if different patient groups were compared day by day 
(Figs. I and 2), ensuring that no patient had a chance to contribute 
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Fig. I. PTH and calcium concentrations (mean± SE) in plasma spec
imens collected from premature (0, •> as compared with full term (6, 
e) infants. Figures next to the symbols indicate the number of patient 
samples analyzed. 

more than once to any given set of data. When data from different 
postnatal ages were compared longitudinally within or between 
patient groups, only one value of any set of sequential data was 
chosen for each patient by random number assignment. This 
guaranteed that only independent samples were included for 
statistical analysis. This latter group of values hereafter will be 
referred to as the "random" or "independent sample." 

RESULTS 

GENERAL OBSERVATIONS 

Circulating PTH concentrations were detectable in 295 of 309 
blood specimens (>95%) collected from 190 newborns during the 
first week of life. Only 14 specimens (4.5%) had undetectable PTH 
levels, i.e., hormone concentrations less than 21 µl Eq/ml. Of 
these, five samples were collected on day I, six on day 2, and one 
sample each on days 3, 4, and 5. According to ·gestational age 
groups, undetectable PTH levels were found in 5 of 87 samples 
(6%) from premature infants, 7 of 212 samples (3%) from term 
infants, and 2 of 10 postterm infants. Four of the 14 newborns 
with undetectable PTH levels were female but 10 were male. 
Furthermore, male (n = 26) newborns were more frequently 
affected by neonatal hypocalcemia than females ( n = 12; i = 
5.72; P < 0.025). 

Mean (±SE) PTH concentrations in cord blood (28.5 ± 2.5 µI 
Eq; n = 10) were lower than those in postnatal blood specimens 
(Figs. I and 2). However, two cord blood samples from as
phyxiated newborns showed elevated PTH levels of 86 and 63 µl 
Eq/ml. The mean calcium concentration in cord blood was 10.62 
mg/di (range 9.8-11.2 mg/di). Fifteen samples from nine new
borns (three preterm, five term, and one postterm) showed PTH 
levels in the range of 100---182 µI Eq/ml. These levels showed no 
correlation with sex, gestational or postnatal age, birth weight, 
type of delivery, or APGAR score. Corresponding plasma calcium 
concentrations in these samples ranged from 7.6-9.8 mg/di (mean 
8.8 mg/di). Serial PTH determinations between days I and 6 

carried out in three of these patients showed little fluctuation in 
concentrations as illustrated by the following figures: term AGA 
infant 57 had plasma PTH levels of 171, 135, 134, 137, and 130 
µl Eq/ml determined on days 2, 3, 4, 5, and 6 while in term large 
for gestational age infant 14, PTH concentrations of 100, 105, 74, 
and 98 µl Eq/ml were measured on days I, 2, 3, and 4. Similar 
observations have been reported in the literature; the etiology and 
biologic significance of perinatal PTH concentrations in the hy
perparathyroid range remains to be elucidated. 

TERM AGA INFANTS 

Values for plasma PTH and calcium concentrations were deter
mined in 150 samples from 97 term AGA newborns and compared 
with those obtained in preterm infants and IDM (Fig. I and 2). 
Mean PTH levels in term AGA subjects tended to be higher than 
those observed in the other two groups of patients throughout the 
7-day period of observation, but the differences were not signifi
cant. However, mean serum calcium concentratie,ns on days I and 
2 were significantly higher in term AGA in comparison to pre
mature infants ( P < 0.005 and <0.03, respectively), and on day 4 
in term AGA infants when compared with IDM (P< 0.01). There 
was little change of PTH concentrations over the first 48 hr in 
term infants. Between days 2 and 3, however, there was a marked 
increase in PTH concentrations; mean PTH levels for days 3 and 
4 combined were significantly higher than the mean of days I and 
2 combined (P < 0.02). Plasma calcium concentrations increased 
between days I and 2, before a rise in plasma PTH was detectable, 
and there was a slow but continuous increase in plasma calcium 
levels thereafter. 

IDM AND PREMATURE INF ANTS 

Mean PTH levels did not show a significant change in IDM or 
premature infants until the age of 72 hr (Fig. I and 2). Between 
days 3 and 4 an increase in PTH levels was observed in both 
groups of patients. Statistical analysis of the random sample of 
IDM and premature infants showed that mean PTH concentra
tions on days 1-3 were significantly lower than those on days 4-7 
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Fig. 2. PTH and calcium concentrations (mean ± SE) in infants of 
diabetic mothers (0, e) as compared with full term (6, A) infants. Figures 
next to the symbols indicate the number of patient samples analyzed. 
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( P < 0.02). Early plasma calcium concentrations were low in the 
premature infants and increased rapidly until day 3, again before 
any noticeable PTH increase could be detected. By the end of the 
first week of life, calcium levels were in the normal range of term 
AGA infants. Plasma calcium levels on day I were less depressed 
in the IDM than those in premature infants, but showed little 
tendency to rise thereafter. On day 4, there was a marked drop of 
plasma calcium concentrations in IDM; this drop was not observed 
in any other group of infants. By the end of the first week of life, 
plasma calcium concentrations in the IDM group were still con
siderably lower than those in term AGA infants. 

INF ANTS WITH ASPHYXIA 

Twenty-five newborns presented with perinatal asphyxia as 
defined by a 5-min APGAR score less than seven. Of these, 14 
were premature. The total number of patients (n = 25) and 
individual blood specimens ( n = 39) were too small to permit 
statistical analysis by days (Fig. 3). However, the mean PTH 
concentration during the first two days of life (53.8 µI Eq/rnl) was 
higher than that in age-matched nonasphyxiated term infants ( P 
< 0.01), while the mean plasma calcium level (7.82 mg/di) was 
significantly lower (P < 0.01). In addition, PTH concentrations, 
averaged over1 the frrst week, were significantly higher in the 
asphyxiated infants as compared with those of nonasphyxiated 
newborns in the random sample ( P < 0.007). In spite of these 
high PTH concentrations, hypocalcemia was common among the 
asphyxiated infants. Fifteen of 25 patients (60%) presented with 
serum calcium levels of $7.5 mg/ di on one or more occasions 
during the neonatal period. Four infants with calcium concentra
tion $7.5 mg/di received iv calcium between the frrst and second 
days of life. Two more infants received calcium medication be
tween 3 and 4 days. The temporary increase in mean plasma 
calcium concentration between I and 2 was probably related to 
exogenous calcium administration. Mean plasma PTH concentra
tions did not change noticeably in response to rising calcium 
levels. Small patient numbers precluded separate statistical anal-
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Fig. 3. PTH and calcium concentrations (mean ± SE) in asphyxiated 
infants (0, e) as compared with full term (6, .A.) infants. Figures next to 
the symbols indicate the number of patient samples analyzed. 

ysis of treated and untreated infants. Combined analysis of both 
groups, however, appeared to be justified since increasing calcium 
concentrations in treated patients would not be expected to induce 
a rise in plasma PTH. 

INF ANTS WITH HYPOCALCEMIA 

Thirty-eight newborns presented with clinical symptoms and/or 
laboratory evidence of hypocalcemia. Two-thirds of these infants 
(n = 26) were male. The mean (and SE) plasma calcium concen
tration in these infants was 6.78 ± 0. l mg/dl. Table 3 lists the 
number of hypocalcemic subjects for different infant groups and 
corresponding percent figures. The highest incidence of hypocal
cemia was encountered in IDM and asphyxiated infants. Respec
tively, 50 and 60% of these patients demonstrated plasma calcium 
concentrations of $7.5 mg/dl during the first week of life, and 
this incidence was essentially similar in premature and term 
IDM/asphyxiated infants (Table 3). Excluding IDM and as
phyxiated newborns, however, prematurity seemed to be more 
frequently associated with hypocalcemia than term gestational age 
(6 of 28 versus 4 of 106; x = 7.6, P < 0.01). It appears that 
prematurity, asphyxia, and being born to a diabetic mother, all 
may serve as predisposing factors for perinatal hypocalcemia; 
however, the latter two factors may override the effect of prema
turity. 

DISCUSSION 

Perinatal calcium homeostasis is regulated by a number of 
endocrine (13, 21, 38, 46) and nonendocrine (4, 10, 27, 28, 44) 
factors. Although PTH would be expected to play a key role 
among the endocrine factors involved, this has been difficult to 
document. Direct radioirnmunoassay measurements of circulating 
PTH concentrations in newborns have shown conflicting results. 
The present study corroborates some of the observations of David 
and Anast (13) but differs in others. Our data are in agreement 
that PTH concentrations are depressed in term AGA infants 
during the frrst 2 days of life, and increase significantly thereafter 
(Fig. l). Also, the PTH rise in IDM and premature infants is 
delayed until the age of 4 days (Figs. l and 2). At variance with 
the findings of David and Anast (13 ), who reported undetectable 
serum PTH concentrations in over 80% of cord blood specimens 
and in 66% of blood samples from term infants below the age of 
48 hr, circulating PTH levels in the present study were measurable 
in over 95% of blood specimens. In addition, PTH was detectable 
in 12 of 12 cord blood samples despite elevated calcium concen
trations. 

Several lines of evidence from in vitro (45) and in vivo experi
ments (8) have suggested the possibility that small amounts of 
PTH may be secreted, despite the presence of supraphysiologic 
calcium concentrations. More recently, Mayer et al. (30), by means 
of in vivo catheter studies in calves, demonstrated that low level 
basal PTH secretion did persist over an observation period of up 
to 35 hr despite marked hypercalcemia induced by a continuous 
calcium infusion. Hypercalcemia of much longer duration occurs 
physiologically in the human fetus over the final weeks of gesta
tion, during which time an active placental transport mechanism 
keeps circulating calcium concentrations in the fetus about 2 
mg/dl above corresponding maternal plasma levels (35, 36). Mean 
calcium concentrations in human cord blood have varied from 
9.2-11.0 mg/dl in several reports (2, 14, 36). The mean value of 
10.6 mg/dl in this study is above the 2 SD range of serum calcium 
established in our laboratory for normal adults (9.4 ± 0.85 mg/dl, 
n = 118). The demonstration of measurable PTH activity persist
ing in cord blood despite hypercalcemia suggests that PTH is not 
entirely suppressed in the human fetus and newborn (40). 

Nonetheless, stimulated PTH release in response to postnatally 
decreasing calcium concentrations appeared to be delayed and 
blunted in neonates, except in asphyxiated newborns. Thus, mean 
PTH concentrations in both term and preterm infants remained 
depressed throughout the first days of life, despite low plasma 
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calcium levels (Figs. I and 2). In asphyxiated newborns, however, 
mean PTH concentrations were significantly ( P < 0.007) increased 
above levels observed in term infants (Fig. 3 ), and this increase 
appeared to occur regardless of plasma calcium concentrations. 
From these observations it follows that factors other than serum 
calcium may be involved in the regulation of perinatal PTH 
secretion. These factors appear to be stress related, are effective in 
term as well as preterm infants, and seem to be operative at birth, 
i.e., 48-72 hr before the parathyroid glands become responsive to 
changes in plasma calcium. Furthermore, at least in newborns, 
these factors may be able to override the suppressive effect of 
hypercalcemia on PTH secretion. 

No direct evidence can be derived from our data as to the exact 
nature of these calcium-independent factors influencing newborn 
PTH secretion. Fischer et al. (18) have recently demonstrated that 
PTH release can be induced in cows by the infusion of epineph
rine, and that this effect is mediated through a /3 adrenergic 
receptor mechanism. Similar results have been obtained in human 
subjects (24). Also, it is well established that the parathyroid 
glands are encanvassed by a dense network of sympathetic nerve 
fibers (l, 51). In light of these anatomical and pharmacologic 
findings, our observations suggest the possibility that tonic basal, 
as well as stress-related PTH secretion in newborns, is under the 
influence of autonomic nervous system control. More specifically, 
adrenergic control of parathyroid gland secretion may be operative 
during the perinatal period before the PTH glands become re
sponsive to hypocalcemia. 

Hypocalcemia (plasma calcium ::s 7.5 mg/dl) was a frequent 
finding in IDM and asphyxiated infants (Table 2), and these two 
patient groups accounted for about two-thirds of all hypocalcemic 
newborns. In contrast to David and Anast (13), who reported 
depressed PTH levels in hypocalcemic neonates over the first 3-4 
days of life, we found no difference between mean PTH levels in 
hypocalcemic and normocalcemic infants (39). A comparison of 
patients in the two studies indicates that there was a greater 
proportion of asphyxiated newborns among our hypocalcemic 
infants. The elevated PTH levels in these patients probably ac
count for the higher mean hormone concentration in our study. 

The etiology hypocalcemia in asphyxiated infants, despite the 
presence of elevated plasma PTH concentrations, remains unclear. 
There is evidence in human newborns that a transient pseudohy
poparathyroidism-like state is present at birth and over the first 
several days of life (9, 26, 27), probably reflecting an immaturity 
of the receptor-adenyl cyclase system in renal tubular as well as 
bone cells. Prostaglandin E compounds, which are capable of 
inhibiting PTH induced adenyl cyclase activity ( 6), may contribute 
to hypocalcemia by reducing renal phosphate clearance and en
hancing neonatal hyperphosphatemia. Hypersecretion of cortisol 
in asphyxiated patients may antagonize the effect of 1,25-dihy
droxycholecalciferol on intestinal calcium absorption. It may also 
inhibit vitamin D-mediated effects of PTH on calcium mobiliza
tion from bone. Furthermore, abnormal PTH compounds may be 
secreted during the period of perinatal adaptation and stress; these 
could accumulate in the circulation without exerting biologic 
effects. The extraordinarily elevated plasma PTH concentrations 
of 100 /ll Eq/ml observed in a few infants would be compatible 
with such an hypothesis. 

Finally, the possibility of excessive calcitonin secretion antago
nizing and actually overriding the effects of low circulating PTH 
during the perinatal life period has to be considered. There is 
evidence that the clear cell apparatus of the thyroid gland may be 
hyperplastic at birth as a result of sustained intrauterine hyper
calcemia (23). Circulating calcitonin concentrations in cord blood 
have been reported variably as equal to (15), or elevated above 
corresponding maternal hormone levels (38). Unpublished data 
from our own studies (41) also show mean (and SE) calcitonin 
concentrations in cord blood (80.5 ± 2.8 pg/ml) to be significantly 
higher than those hormone concentrations in the maternal circu
lation (36.3 ± 2.8 pg/ml, n = 22; P< 0.001). Moreover, as reported 
recently (40), an additional 5- to IO-fold increase of calcitonin 
concentrations above cord blood levels was consistently observed 

in newborn infants during the first 24-48 hr of life, mean plasma 
calcitonin concentrations being highest in premature, asphyxiated, 
and hypocalcemic infants. 

CONCLUSION 

Circulating PTH was detectable in cord blood and in more than 
95% of neonatal blood specimens. However, an inverse relation
ship between plasma PTH and calcium concentrations was not 
demonstrable during the perinatal life period. Decreasing plasma 
calcium concentrations postpartum were not associated with a rise 
in plasma PTH, nor was intrauterine hypercalcemia associated 
with a complete suppression of PTH in cord blood. We suggest 
that nonsuppressible, basal PTH secretion may reflect autonomous 
parathyroid gland function. 

Mean PTH levels in asphyxiated infants were higher than those 
in healthy newborns. Exogenous calcium administration in these 
infants, in spite of producing a significant increase in plasma 
calcium, had no demonstrable effect on plasma PTH concentra
tions. It thus appears that perinatal PTH secretion is poorly 
responsive to changes in plasma calcium but may be stimulated 
under stressful conditions such as asphyxia. There is indirect 
evidence to suggest that the autonomic nervous system may be 
involved in this stimulation. 

The importance of PTH as a regulator of perinatal calcium 
metabolism remains uncertain. Hypocalcemia was common · in 
asphyxiated newborns with relatively high plasma PTH levels, but 
was rarely observed in healthy term infants with comparatively 
low PTH concentrations. In addition, calcium levels in term 
infants were shown to rise prior to measurable increases in plasma 
PTH. Additional studies are needed to define the role and inter
actions of the autonomic nervous system versus endocrine-meta
bolic and nutritional factors in the regulation of perinatal calcium 
hemostasis. 
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