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upon the neural svstems. even though
control of its concentration in the blood
is sometimes of critical importance to
survival. However, its very close relative,
carbon dioxide, is well known for its
influence upon such neuro-muscular syvs-
tems as those involved in breathing.
Thus. it seems likely that carbon dioxide
i= one of the variables involved with the
N-Svstem, while carbon monoxide 15 not.

Although a detailed description is be-
vond the scope of this paper. it can be
shown that the N-System, acting through
the intermediary of the neural networks.
achieves an effective, though rather erude.
feedback control of these special physio-
logical variables. Learning, then, is the
result of these interactions. although in
aoway it is onlv a by-produet.

Finaily, let us constder the problem of
chronie conflict.  In our theory, chronic
conflict can be defined ux the situation
when two higher feedback systems send
different output signals into the same
subordinate feedback svstem. Stress or
inefhicient operation occurs then because
each of the higher order systems is driven
to its limits because it treats the other
higher svstem as a disturbing variable.
We feel that this definition of chronic
eontlict can be applied in the analysts of
psvehopathology.
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VALUES FOR THYROID UPTAKE OF I'** AND PROTEIN-
BOUND IODINE IN “NORMAL"” INDIVIDUALS FROM
BIRTH TO TWENTY YEARS

JOHN E. KEARNS, M.D. and HERBERT F. PHILIPSBORN, JR., M.D.

[xTRODUCTION

N 1938 Hertz (3), using radioactive

iodine, studied thyroid function in
rabbits and humans. Since then an abun-
dunce 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 function of ‘““normal” persons have
been derived through studies concerned
with abnormal thyroid function (4). The
most systematic study of thyroid fune-
tion using [ 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”
iodine 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
nujority 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 todine studies

‘From the Departmeota of Surgery and Pediatrics,
Northwestern Universicy Medical School, Chicazo. sod
the Radioisotope tory snd Division of Pediatries,
Eunuonllm . Suppocted by the Thomas J. Dee
Research Ful Evanstoa Hoepital, Evanswoa, [llincis.
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(1). Observations of thyroid uptake of
I'3* were carried out by using 23 micro-
cunies 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
years, 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
I® 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-
parusitic one. Such a fundamental change
requires adjustments by respiratory, car-
diovascular, guastrointestinal, musculo-
skeletal and other systems. The thermo-
regulatory system, intimately associated
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Fig. 1. A, Seatter graph and curre show ralues of protein-hound indine in “*normal’ indiriduals
Trom hirth through 20 years. B, Valuex for protein-bound iodine from “normal’" mothers and infants

al time of birth, C, Values of uptake of I qand proteiu-bound imiine from “normal” infants: 4
hours to 3 days old. D, Uptake of I'™ by thyroid gland in = normal”™ indiriduals Sroom hirth through

20 yenrs.

with thyroid activity, is triggered to new
activity as the fetus leaves its controlled
intra-uterine existence. We have as vet
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 he 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 abruptiy
withdrawn. The immediate post-birth
condition of the infant should appear to
be hypothyroid. Unexplained by such
simple placental transfer are the increased
values of [ and the rise of protein-bound
iodine oceurring soon after birth.

We have heen interested in the his-
tology of the placenta as it is related to
transpiacental 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 ' and protein-bound iodine in “normal’’ children: age 8 months
through 5 years. B, Values for uptake of I'" and protein-bound indine in “normal”’ children: age
4 through 9 years. C, Values for uptake of 1'%t and protein-bound indine in *normal” children: age
10 through 14 years. D, Valuer for I and protein-bound indine in “normal’ adolescents: age 15

through 20 years.

considerably less intimate than that of
primutes. 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 plucental barrier. Values for protein-
bound iodine from 6 registered Holstein
calves between 2 days and 4 months of
age have heen compuared with those of
i pregnant, non-lactating, registered Hol-
stein cows between 2 and 7 years of
age (fig. 3).
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SUMMARY

. Charts uand graphs indicate values of

thyroid uptake of I'"" and values tor
protein-bound iodine. Serums were
trom 90 euthyvroid individuals between
birth and 20 vears of age. In addition,
protein-bound jodine values of 10 preg-
nant women at term, and bevond the
age of 20 vears, are available for com-
parison with their infants.

. Increased thyroid activity in the neo-

natal period 1s deseribed.

3. Graphs and charts demonstrate ‘“‘nor-

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

. Physiological implieations of increased

thyroid uctivity soon after birth are
discussed.
The role of placental histology in the
transmigration of blood substances is
discussed.
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THE EFFECT OF CORTISONE ADMINISTRATION
UPON HUMAN AMNION GRAFTS
IN HETEROLOGOUS HOSTS (RATS)

MARSHALL S. SALKIN, M.D.;? EDWARD F. SCANLON, M.D,,
PAUL E. SCHULTZ, M.D.? and ROBERT L. BONUS, M.D:?

INTRODUCTION

N order to facilitate study of the effects

of cancer therapy upon human neo-
plasm, a series of control and cortisone
treated rats were grafted with amnions
taken from freshly delivered human pla-
centas to determine the possibility of
obtamning a bed upon which human tumor
could be grafted more readily. Skin being
the most difficult of all tissues to trans-
plant (1), it was thought that perhaps
2 young, less antigenic tissue such as
amnion would be more readilv adapted
to grafting procedures. As human tumors
were to be studied, human amnion was
used. On the basis of the results obtained
by Toolan (2-3), in her studies with em-
bryonic and tumor tissue transplants in
cortisone-treated laboratory animals, it
was decided to use this preparation in
the experiment to depress the homogmtt
reaction of the rat.

AaTeRrIaLs AXD MEeTHODS

Placentas were obtained from the Ob-
stetrical Department and were placed,
under sterile conditions, in a normoal
saline solution contatning a penicillin-
streptomycin  preparation. These were
used within 12 hours of delivery. The
amnions were separated from the chorions
and then placed on a 3 by 1 inch clear
glase slide with the interface side up.
This procedure expedited smooth and

‘From the Department of Surxery. Nurthwestern Uni:
versity Medical School. and the Evanston Hoapital
Amsocintion. Received for publication. November 2, 1961-

Dy, Salkio spd Dr. Schults received the Doctor of
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School in June. 1961,

Dr. Bonus ie 8 Resident in Surgery in the Northwestern
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accurate placement of the amnion graft,
with the interface side down, by merely
inverting the slide over the area to be
grafted and holding one edge of the
amnion against the rat’s abdomen, prox-
imal to the graft side as the slide was
removed by pulling away from the graft
site.

The experiment was divided into two
series. In the first series, 12 adult male
Wistar rats, weighing approximately 300
gm were used as host animals. The ani-
mals were anesthetized with ether and
nembutal (0.1 to 0.2 cc intraperitoneally)
and the ahdomens shaved and prepared
with Dial soap and water. An area | by
1L em was marked off on the rat's
abdominal wall and the demarcated epi-
dermis and dermis stripped off with
scalpel and scissors, exposing muscularis
and fascia. The prepared amnion graft
was then applied and held in place with
5-0 dermalon sutures. The excess amnion
was trimmed and the entire area wus
dusted with oxytetracyveline powder. The
graft was covered with a piece of nylon
cut to size (originally ordinary gauze and
telfa were used but discarded because of
their adherence to the amnion graft)
whieh, in turn, was covered by a 3 by
3 inch piece of gauze and the entire
dressing held in place by 1145 inch ad-
hesive tape around the animal’s abdomen.
(It was found that if this tape was too
tightly drawn, it restricted abdominal
respirations and death resulted.) Four
rats acted as controls and received no
further treatment except for wound exam-
ination approximately every 3 days for
15 days. At these times, the graft site
was measured, the graft examined, the
area redusted with oxytetracycline pow-
der, and fresh dressings applied. The
remaining 8 rats received 3-mg cortisone
injections subcutaneously on the day of
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