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RADIOACTIVE IODINE AS AN INDICATOR
IN THYROID PHYSIOLOGY
OBSERVATIONS ON RABBITS AND ON GOI'TER PATIENTS*

‘ By SAUL HERTZ, M.D.

BOSTON, MASSACHUSETTS

)

~HIS report summarizes a series of co- labelli

operative experiments started in the
[0f 1937, on the metabolism of iodine in
tion to th\ roid function. The only I‘adl()«
wve isotope of iodine then av‘uhblc was

id was extremely rapid, the amount
it in the gland within ten minutes
intravenous in_]€Lthﬂ not being ex-
ded within ninety minutes. H\pex l’lStlL
s collected more iodine than did
mal glands, the injections bei ing equal.
vstematic study was then undcrtal\cn
he relations among the dosaqc of ad-
sstered labelled iodine, the time of col-

ion, previous todine admlmstramon, and
unctional state of the thyroid as in-
d by 1ts size. The results? indicated
t the thyroid took up a larger portion of
all dose of jodine than it did of a large
. Curves showing these relations were
lished for normal anima s, animals

d with anterior ‘pltmmr\ th\ rotropic
none, animals on an exclusive cabbage
and animals injected with me(h},l
Previous iodine administration
d a marked decrease in the collection
sequent doses.

strong samples of the newly dise
1 long-fived isotopes of iodine be-
available , further lines of inv estiga-
vere undcr taken. These were the ex-
n of expcrxmentg on thyroid iodine
tion to patients with Graves dise ease,
lemical investigation of the partltmn
he among various iodine fractions in
vroid, and the introduction of a new
j ue, muitiple labelling,? for the study
ent doses of 1odine at *he same time.
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The multiple g technique showed
that the collection from a second dose of
1odine 1s almost invari rably less than that
from the first dose. This led to the su&plu(m

that the routine preoperative massive

with a halt period of twentv-six  iodinization in Graves’ disease might be un-
The earliest experiments' demon. necessary. It has now been shown that the
that the collection of jodine by the response to a single dose is clinically indis-

tinguishable ﬁ'om the response to protracted
iodinization.

At the same time a more complete cor-
relation of iodine collection with the known
measures of thyroid func'r?(m, viz., basal
metabolic rate, thyroid size, histologic ap-
pearance, and with the time cmd method of
preparation of the subject was carried out
using rabbits. '!‘he c‘\mcriment% upon pa-
tients with Graves’ disease were at first con-
cerned with measuring the amount of iodine
in the thvroid (as obtained at operation)
which remained from a single initial labelled
dose of varving size, administered at vari-
ous times ‘mﬂm the course of jodinization
and at Vary mg mtervals before operation.
In addition, the chemical fate of the iodine
was inv (_‘Sti”iftd, and the urinary excretion
followed. As in rabbits, maximum collection
was found within a short time after ad-
ministration, and collection was relatively
largest from small doses of iedine. Chemical
Lnul\ms m the main confirmed previous
findings.

In a recent series of experiments, an ex.
ternally placed counter was used to meas-
ure the relative activity of labelled iodine
in the thyroid as a function of time. By
means of a single absolute determination
after surgery, it was possible to calculate
the absolute content at any previous time
The initial //’1*"‘0111 collection
unireated Graves’ disease pniz ix approxi-
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mates 100 per cent for small doses (0.2-5.0
mg.), while the mitial collection of previ-
ously iodinized patients, normal controls,
and the collection of all patients from larger
doses 1s considerably smaller. These results
are not inconsistent with the smaller col-
lections obtained by Hamilton and Soley?
from larger doses. This mnitially collected
1odine rapidly leaves the thyroid in the un-
treated patienrs given small doses, less than
a third remaining after a week, with a
slower decline thereafter.

A series of experiments on the behavior
of thyroids wsolated and surviving in a
perfusion apparatus has been instituted;
and it has been shown that the behavior of
the thyroid in collecting 1odine from the

Octroner, 1941

perfusion fluid is directly comparable to
the results in vivo."*
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* For discussion see page 373.




