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specific gas chromatographic procedure. It is a specific 
and rapid procedure that allows for a great number of 
assays to be carried out in a short time. The method also 
seems amenable to further refinement, e.g., the intro- 
duction of radioactive iodine into the tracer might not 
only reduce counting time but also make possible the 
direct counting of the particles without excessive loss of 
either sensitivity or precision. 

pituitary gonadal system functions in childhood and also 
in infancy. 

Although it is often difficult to extrapolate studies 
between species particularly since the maturation of the 
central nervous system at birth is quite different from one 
species to the next, experimental studies have con- 
siderably advanced our comprehension of the establish- 
ment, maturation and change with age, in the regulatory 
mechanisms controlling the gonadal function. 
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Plasma aldosterone (PA), plasma cortisol (PC), 
angiotensin II (A II) and renin activity (PRA) were deter- 
mined in 6 healthy women during and one week after 
delivery, in umbilical blood and in the 6 newborns one 
week after birth. PA, A II and PRA were measured by 
radioimmunoassays. PC was determined by the protein 
binding method. Diazepame and NaO were the only 
therapeutic regimens used. 

We have developed sensitive and specific radio- 
immunoassay technics to quantify plasma levels of 
testosterone, 111 4-androstenedione and [2] 
17-hydroxyprogesterone (present). Blood was obtained 
from the cord at 105 normal full term babies at the time 
of spontaneous vaginal delivery and from a peripheral vein 
of 245 normal infants aged 0 to 361 days. Normal 
children and adults were also studied for comparison. 
A. Testicular function in the neonatal period 

In the mothers, mean PA, PC, A II and PRA decreased 
significantly (P < 0.001) within one week from elevated 
levels under delivery to normal or even subnormal values: 
PA from 873 f470 (*S.D.) to 58 +8 pg/ml, PC from 
53225 to 13f2/.!g/lOOml, AI1 from 46+18 to 
<6 pg/ml and PRA from 11.5 f 7.5 to 0.6 f 1.2 ng/ml3h. 
PA correlated significantly with A II (P <O.OOl), PRA 
(P <O-01) and PC (P <O.Ol). 

In the umbilical vessels, PA, PC, A II and PRA showed 
significant arteriovenous 

E 589 ? 300 pg/ml, 
difference (artery: 

PC 11 f 4 a/100 ml, A II 
73 f 45 pg/ml and PRA 15.5 f 22 ng/ml.3h; vein: 
PA 632 *391 pg/ml, PC 11 ti/&/lOOml, A II 
87 f 53 pg/ml and PRA 16 * 22.6 ng/ml.3h). Under these 
conditions no significant correlations were found between 
PA and PRA, PA and A II and between PA and PC. 

In the newborns, one week after birth, lower PA, PC, 

Total unconjugated testosterone. In a previous study of 
81 normal neonates we have shown that cord blood levels 
of testosterone were significantly higher in males 
(33.8 + 9.5 ng/lOO ml; n = 35) than in female newborns 
(26.4 f 7.4 ng/lOO ml; n = 46) [3]. The simultaneous 
measurement of testosterone (T), 4-androstenedione 
(A) and 17-hydroxy-progesterone (17-OH-P) was made in 
another smaller group of normal neonates and results are 
given in Table 1. Although mean values in T levels are 
slightly higher in this second group the same sex dif- 
ference is observed. Our results strongly suggest that 
testicular activity is present at birth. However in none of 
the available studies in the literature was a sex difference 
in cord T levels demonstrated. We therefore studied 
androgens in the peripheral veinous blood of normal 
neonates. Results are given in Table 1. In male newborns 
on the first day of life, T plasma concentrations are con- 
siderably higher in experipheral blood than in cord blood 
and the sex difference is even more significant. These 
results further evidence the fetal and testicular origin of T 
at birth. In female newborns, circulating levels of T are 
slightly but significantly higher than in cord plasma. 
These mean T levels of 46.3 + 13.9 ng/lOO ml, com- 
parable to those we observed in adult females 
(37.2 f 9.6 ng/lOO ml), decrease rapidly within the first 
two weeks of life to low values and remain constant 
throuahout the fist vear of life (7.1 f 3.3 na/lOO ml). 

A II and PRA values were observed than in umbilical 
blood (PA 437 +404 &ml. PC 4 54 w/100 ml, A II 
30 + 22‘pg/ml and PRA r2 5’22.3 ng/ml3h). Under these 
conditions significant correlations were found between 
PA and PRA (P<O.OOl) and between PA and A II 
(P <D.O5), whereas PA did not correlate with PC. 

Our results indicate that in the mother both the renin 
anglotensin system and ACTH influence the secretion of 
aldosterone. In the newborn, adrenal aldosterone release 
seems to be predominantly controlled by renal renin 
secretion. The- inability to correlate umbilical PA with 
PRA, A II or PC might be caused by the following 
reasons: (1) Aldosterone crosses the placenta and (2) The 
placenta seems to produce renin. 
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It is now well established that the gonadal endocrine 
function is under the control of a complex neuro- 
endocrine system and that in adults the regulatory 
mechanisms are different in male and female. From 
experimental studies in the last decade, it became clear 
that the cybernetical hypothalamic-pituitary-gonadal 
system was not fully mature at birth. Recent technical 
improvements led to precise measurement of sexual and 
pituitary hormones. It has been established that the 

In contrast the pattern in T‘ plasma concentration is 
quite different in male infants and follows a triphasic 
evolution. The high T levels present at birth 
(228 ng/lOO ml, comparable to those of boys at stage Pa 
of puberty), decrease very sharply within the first week of 
life to a nadir observed at 5-7 days of age when values 
average 31 ng/lOO ml. T plasma concentrations increase 
thereafter rapidly to peak values of 265 f 31.3 ng/lOO ml 
reached between 30 and 60 days of age. From the second 
to the seventh month of life T values decrease again, more 
slowly, and correlatively with time. From 7 months of age 
onwards T levels remain low in male infants 
(7 f4.7 ng/lOO ml) and identical to those of female 
infants 1 to 12 months old and to those of prepubertal 
children of both sexes (6.7 + 2.5 ng/lOO ml). 

The binding capacity of plasma proteins for testos- 
terone was measured by equilibrium dialysis. At birth this 
binding capacity is low in both sexes and similar in cord 
and peripheral bloods. It increases very rapidly after birth, 
reaching prepubertal values in 2 -3 weeks. The unbound 


