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INTRODUCTION

N 1938 Hertz (5), using radioactive

iodine, studied thyroid function in
rabbits and humans. Since then an abun-
dance of data on this subject have been
published. However, there still exists
scant data concerning thyroid uptake of
It and values for protein-bound iodine
among individuals demonstrated to be
euthyroid. Some data referable to thy-
roid funection of “normal” persons have
been derived through studies concerned
with abnormal thyroid function (4). The
most systematic study of thyroid func-
tion using I*! in growing individuals was
conducted by Oliner (7).

Thyroid uptake studies with I'*! meas-
ure the ability of the thyroid gland to
gather iodide. Protein-bound iodine ex-
presses a distribution of ‘“hormonal”
1odine in the blood. These determinations
offer evidence of thyroid function. Data
gathered from studies of I*! and protein-
bound iodine permit comparison of thy-
roid activity among large numbers of
known euthyroid individuals.

MATERIAL AND METHOD

All persons studied were free from
organic disease and were ‘“normal.” The
majority of subjects were well known in
a routine pediatric practice. Some of the
older individuals were healthy under-
graduates at the Evanston Hospital
School of Nursing. All of the persons
demonstrated skeletal maturation con-
sistent with their chronological age (3).
Protein-bound iodine values were deter-
mined and unusually high or low values
were repeated for verification and checked
with butanol extractable iodine studies
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(1). Observations of thyroid uptake of
I8 were carried out by using 25 micro-
curies of radioactive material in children
up to the age of 6 years and 50 micro-
curies of radioactive material in older
individuals. Gamma studies were made
in a routine manner at 24-hour intervals.

Dara

Results of this study are presented in
Charts and Graphs (figs. 1-3) with accom-
panying legends. Values for thyroid up-
take of I and protein-bound iodine in
euthyroid individuals, from birth to 20
vears, are shown in Figure 1C through
2D. Values of protein-bound iodine from
10 pregnant women, beyond the age of
20 years and at term, are available for
comparison with the protein-bound iodine
values from the cord blood of their in-
fants (fig. 1B). Other data (fig. 1D) show
increased values for thyroid uptake of
It in the very young infant as opposed
to lower values obtained during child-
hood and adolescence.

Our results are not in agreement with
those of others (2, 6) who have reported
butanol extractable iodine and the pro-
tein-bound iodine of infants’ venous blood
at birth as similar to that of their mothers
at term. Our data demonstrate a distinet
rise in the protein-bound iodine level of
infants during their first few days of life.

Discussion

The physiological basis for increased
thyroid uptake of I'*' and the increased
quantities of protein-bound iodine present
in the infant soon after birth are as yet
unexplained. Profound physiological
changes occur when the umbilical cord
is severed. The fetus becomes a non-
parasitic one. Such a fundamental change
requires adjustments by respiratory, car-
diovascular, gastrointestinal, musculo-
skeletal and other systems. The thermo-
regulatory system, intimately associated
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Fig. 1. A, Scalter graph and curve show values of protein-bound iodine in ‘“normal”’ individuals
[from birth through 20 years. B, Values for protein-bound todine from ‘“normal” mothers and infants
at time of birth. C, Values of uptake of IV and protein-bound iodine from ‘“normal” infants: 4
hours to 3 days old. D, Uplake of I'*' by thyroid gland in ‘“‘normal’ individuals from birth through

20 years.

with thyroid activity, is triggered to new
activity as the fetus leaves its controlled
intra-uterine existence. We have as yet
unpublished evidence that the newborn
is relatively deficient in thyroxin-binding
protein. By the third day of life, this
protein factor is increasing. (This or any
one of these factors may be responsible
for the increased thyroid activity during
the neonatal period.)

Small amounts of maternal thyroxin
cross the placental membrane during
pregnancy. With the onset of labor, this

extra-fetal supply of thyroxin is abruptly
withdrawn. The immediate post-birth
condition of the infant should appear to
be hypothyroid. Unexplained by such
simple placental transfer are the increased
ralues of I**! and the rise of protein-bound
lodine occurring soon after birth.

We have been interested in the his-
tology of the placenta as it is related to
transplacental migration of certain blood
components. The placental anatomy in
lower orders of animals is such that the
maternal-fetal circulation appears to be
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Fig. 2. A, Values for uptake of I'3' and protein-bound iodine in ‘“normal” children: age 8 months

through 5 years. B, Values for uptake of I and protein-bound iodine in

“normal’” children: age

6 through 9 years. C, Values for uptake of I'3' and protein-bound iodine in “‘normal” children: age
10 through 1 years. D, Values for I'3' and protein-bound iodine in “normal” adolescents: age 15

through 20 years.

considerably less intimate than that of
primates. We feel that when maternal-
fetal circulation becomes less intimate,
differences in values between protein-
bound iodine levels of mothers and their
offspring should be observed. Values of
protein-bound iodine among cows and
calves were determined in an attempt to
evaluate the transfer of thyroxin across
the placental barrier. Values for protein-
bound iodine from 6 registered Holstein
calves between 2 days and 4 months of
age have been compared with those of
6 pregnant, non-lactating, registered Hol-
stein cows between 2 and 7 years of
age (fig. 3).
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Fig. 3. Values for protein-bound iodine in reg-
istered Holstein pregnant cows and calves.
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SUMMARY

. Charts and graphs indicate values of

thyroid uptake of 1! and values for
protein-bound iodine. Serums were
from 90 euthyroid individuals between
birth and 20 years of age. In addition,
protein-bound iodine values of 10 preg-
nant women at term, and beyond the
age of 20 years, are available for com-
parison with their infants.

2. Increased thyroid activity in the neo-

natal period is described.

. Graphs and charts demonstrate ““nor-

mal values” of protein-bound iodine
and thyroid uptake of I'! from birth
to 20 years.

. Physiological implications of increased

thyroid activity soon after birth are
discussed.
The role of placental histology in the
transmigration of blood substances is
discussed.
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