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The gamma rays produced by radioiodine per-
mit its direct measurement in vivo, and particu-
larly in the thyroid gland, both of the human
subject and of animals, with little or no disturb-
ance of existing equilibriums, provided, that is,
that the possibility of a biologic effect of radio-
iodine due to its radiation per se is disregarded.
Full realization of the possibilities of this quanti-
tative method of measurement has been thwarted
by difficulties of interpreting the observations as
well as by numerous technical difficulties which
interfere with accuracy in the absolute measure-
ment of radioiodine in vivo. These difficulties
include geometric problems arising from anatomic
variations in the thyroid and surrounding struc-
tures and the problem of evaluating the degree of
absorption and scattering of radiation that occurs.
However, in spite of the foregoing considerations.
relative measurements over the thyroid, expressed
simply in counts per second, have yielded useful
data.

Hamilton and Soley (1) studied the collection
of I131 by the thyroid in 17 subjects after admin-
istration of the radioiodine with 14 mg. of inert
iodide as carrier. Data from normal individuals
were recorded in smooth curves which reached a
plateau about two days after administration of
the dose and thereafter remained flat. Curves of
collection for patients with nontoxic goiters re-
sembled those of normal persons but larger quan-
tities of radioiodine were collected. Thyrotoxic
glands had a maximal uptake of. 1131 in one to
four hours and the uptake then fell rapidly in 24
hours to one half to one fifth the maximal value.

1 Abridgment of thesis submitted by Dr. Luellen to the
Faculty of the Graduate School of the University of
Minnesota in partial fulfillment of the requirements for
the degree of Master of Science in Medicine.

2 Fellow in Medicine, Mayo Foundation.

A nontoxic goiter in a child who had hypothy-
roidism showed a curve like that produced by
the thyrotoxic glands and the thyroid glands of
four children having hypothyroidism without goi-
ter collected only a small amount of radioiodine.
Later Hamilton (2) reported that, when 0.1 Mug.
instead of 14 mg. of iodide was used as carrier,
the maximal uptake in hyperthyroid glands was
several times greater and the rapid loss of radio-
iodine from the thyroid previously observed did
not occur. In 1943, Hamilton and his associates
(3) reported that the thyroids of two children
who had hypothyroidism and goiters collected
and retained relatively large amounts of radio-
iodine. Hertz (4) in 1941 made in vivo measure-
ments over the thyroid region and found that the
uptake of radioiodine in untreated hyperplastic
thyroid glands approached 100 per cent.

Quimby and I\JcCune (5) in 1947 made in vivo
measurements of radioiodine in children. The
mean collection by normal subjects was 12 per
cent of the dose. The thyroids of hyperthyroid
patients collected substantially more than this
whereas hypofunctioning glands collected less than
1 per cent of the dose. Stanley and Astwood (6)
in 1947 administered II"' in doses of 100 micro-
curies without carriers to normal subjects for
the purpose of assaying antithyroid compounds.
When the counts per second recorded over the
thyroid were plotted against the square root of
time, the observations could be fitted to a straight
line, from which was calculated an arbitrary nu-
merical value which they called an "accumulation
gradient." The value of this gradient in euthy-
roid subjects varied from 1.4 to 36.4 with a
mean value of 9.4.

Keating, Power, Berkson and Haines (7) have
described studies on the excretion of radioiodine
in the urine of human subjects. They indicated
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that neither the proportion of a dose of radio-
iodine eventually excreted in the urine (the renal
fraction) nor the rate constant estimated from
the curve of urinary excretion could be regarded
as direct or quantitative measures of the function
of the kidney with regard to excretion of iodine.
The former they felt to be a relative quantity
depending on the capacity of the thyroid and of
other tissues to dispose of iodine as well as of
the kidney to excrete it, and the latter they in-
ferred to be the rate of disappearance of radio-
iodine from blood. McConahey and co-workers
(8) confirmed the latter assumption by showing
that no significant difference existed between the
rate of disappearance of radioiodine front blood.
as determined directly by examination of the
blood itself, and the rate of disalppearance oh-
tained from simultaneous observations on urine.
The measure of renal excretion of radioiodine was
shown to be the l)roduct of the renal fraction and
the rate of disappearance of radioiodine from
blood.

Keating and associates inferred from their anal-
ysis of urinary excretion that the same consid-
erations would apply to the accumulationi of

radiojodine by the thyroid; namely, that both the
proportion of a dose of radioiodine eventually
collected by the thVroid, and the rate constant
derived from a curve of radioiodine accumulation
by the thyroid, would prove to be indirect and
relative rather than direct and quantitative meas-
ures of the function of the thyroid with respect
to accumulation of iodine.

It was the purpose of our investigation to ap-
ply the foregoing considerations directly to in vivo
measurement of radioiodine in the thyroid of
human beings and, particularly, to compare the
kinetic behavior of radioiodine in the thyroid it-
self with observations inl vivo Onl peripheral tis-
sues, the concentration of radioiodine in the blood
and the urinary excretion of this substance.

METHODSAND MATERIALS

The Geiger counter tubes 3 used contained mica win-
dows of approximately 3 mg. per square centimeter or

about 0.01 mm. thick and 3.0 cm. in diameter. Counts
were recorded by means of a scaling circuit with a scale
of 256. The principle of a shield as described by Seidlin
et al. (9) was used; this consisted of a solid lead cylinder
5.2 cm. thick and 11.5 cm. in diameter to interpose be-

Manufactured by the Radiation Counter Laboratories.

FIG. 1. APPARATUS FOR IN VIVO MEASUREMENTOF RAOIOIODINE IN THE THYROID
WITH A GEIGER COUNTER

Note shielded counter tube mounted on a roentgen-ray tube standard, movable
shield to be interposed between the thyroid and the window of the counter, scaling
circuit and recording clock.
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Case no. 7
0 Thyroid reading correct only for decay
x Thyroid reading less shield reading
,* Thyroid reading

less 2 x thiJ9
* Thigh reading

less shield readin_

0 1 2 3 4 5 6 7 8 9 12. 14 16 18 20 22. 24

Hours
FIG. 2. RADIOIODINE ACCUMULATIONCURVES IN A CASE OF ADENOMATOUS

GOITER WITHOUT HYPERTHYROIDISMILLUSTRATING THE MAGNITUDEOF THE COR-
RECTION FOR RADIATION FROMTHE BODYAND FROMTHE TISSUES OF THE NECK

tween the thyroid gland and the counting tube, which
when in place blocked out more than 99.5 per cent of
the direct gamma rays from the thyroid gland. To al-
low enough room to interpose the lead shield and to
have the tube far enough away to receive rays from the
entire gland a standard distance of 10 cm above the
thyroid and thigh was chosen at which to place the
counter tube. Readings taken with the shield were sub-
tracted from readings without the shield. This corrected
for background radiation from the entire body.

The counter tube was kept in an assembly attached to
a standard so that it could be raised, lowered or turned
in any direction (Figure 1). The assembly consisted of
a lead cylinder with a wall 16 mm. in thickness surround-
ing the counting tube. Over the window of the tube at
the lower end of the assembly was a 2.7 mm. brass
filter. (Low counts were increased by using instead a

filter consisting of 0.2 mm. copper with 0.04 mm. lead.)
A pad was placed under the patient's neck so that the
arch of the neck would remain constant. Adhesive tape
was placed over the center of the thyroid. The tube
assembly was centered over a cross on the center of the
adhesive tape by using a thin brass plate, which exactly
fitted the lower end of the tube assembly, and the center
of which had a small chain attached to it to act as a

plumb line. Readings were taken with and without the
shield interposed above the thyroid and then with and
without the shield above the thigh and 10 cm. cephalad
to the patella. Whenever there was considerable dis-
crepancy between any two readings, a third or fourth
reading was made. The measurements over the thigh
were made primarily to correct for the radiation due to
radioiodine in the extracellular fluids of the neck. In-
cluding the time for setting the tube, the time for one

such series as just described which led to a single point
on a graph required about 30 minutes.

The I181 was given to fasting subjects in 100.ug. of
sodium iodide as carrier. Tracer doses of I181 consisted
of about 100 to 1,700 microcuries and therapeutic doses
of more than 2,500 microcuries. The neck was palpated
and the center of the thyroid gland (if palpable) was

marked with adhesive tape on which a cross was marked.
With the patient lying face upward on a cot, readings
were taken with the counter tube set 10 cm. above the
thyroid. Readings were made every 30 to 90 minutes
for eight hours and daily thereafter.

In a series of seven patients who apparently did not
concentrate radioiodine in their thyroid glands, it was

found that the average ratio of radioactivity over the
neck, compared to that over the thigh after the ratio
became relatively constant, was 2.3 with a range of 2.1
to 2.6. Since in each given case the neck-to-thigh ratio
would only be approximate, it was arbitrarily decided to
subtract two times the reading obtained from the thigh
to correct for the radioiodine in the blood and extra-
cellular fluid in the neck. Figure 2 illustrates the mag-

nitude of the corrections which were made for body
radiation and radiation of the extrathyroid part of the
neck in an average euthyroid subject. The top curve is
that which was obtained when neither of these correc-

tions was made. The second curve from the top shows
the effect of correction for body radiation (subtraction of
the readings over the thyroid area with the shield inter-
posed). The third curve from the top is the one which
was used routinely and was obtained by subtracting twice
the values for thigh from the values plotted in the sec-

ond curve from the top. In cases in which the uptake of
radioiodine in the thyroid gland was larger, such cor-
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rections made even less difference than in the case illus-
trated.

For a patient receiving a large dose of I131 for thera-
peutic purposes, the counting tube was not able to record
all the counts. It was necessary in such situations to
use a lead filter in addition to the brass filter over the
window of the tube. The sensitivity of the tube was
checked against a radium standard. Corrections were
made for the resolving time of the counting tube, the
decay of the I131, and for the various filters used.

Fourteen studies were nade of 13 euthyroid subjects
including two normal volunteers, three patients having
carcinoma of the thyroid of low grade of malignancy and
eight patients having adenomatous goiters without hyper-
thyroidism. Observations in one case were- previously
reported by Keating and his co-workers. Fifteen studies
were made on ten patients who had hyperthyroidism. Six
studies were made on six myxedematous patients. Stud-
ies of the blood and urine were carried out as described
in previous papers (7, 8).

RESULTS

Figure 3a shows individual iodine-accumula-
tion curves of normal volunteers, and of euthyroid
patients with thyroid carcinoma of low grade of
malignancy; Figure 3b shows the individual
curves of euthyroid patients with adenomatous
goiters, and Figure 3c the individual curves of
patients with exophthalmic goiters receiving tracer
doses. Curves obtained in five additional cases of
exophthalmic goiter after therapeutic doses and

curves obtained in six cases of myxedema are not
shown individually but are summarized in Fig-
ure 4. In order to place all subjects on a com-
parable basis as far as dosage was concerned,
observations of radioactivity were expressed as
counts per second per millicurie of dosage. That
is, the counts per second as observed were di-
vided by the millicuries of dosage before plotting.
When different filters were used, a similar ad-
justment was made for the effect of the filter.
Each count observed at 10 cm. was equal ap-
proximately to 2.5 microcuries. Such adjust-
ments for dosage and filter are valid as far as
they go but comparison from case to case even
with these corrections is at best a rough approxi-
mation since it takes no account of the varying
shapes of the thyroid and the varying locations in
the necks in different individuals.

The curves were all exponential. The curves
of the normal individuals and of euthyroid pa-
tients with carcinomas or adenomas without hy-
perthyroidism reached their peak value in about
24 to 48 hours and, thereafter, diminished very
slowly. The curves of hyperthyroid patients,
whether obtained after tracer or therapeutic doses,
rose more steeply and to higher peaks and, there-
after, decreased more rapidly than the curves of
euthyroid persons. It made no apparent differ-

N7yxederma
4 5 6 7 8 910 1a 14 16

Hovtr-

FIG. 4. COMPOSITE ACCUMULATION CURVES CONSTRUCTEDFROM THE
MEANOBSERVATIONSFOR EACH POINT IN TIME FOR EACH GROUP
The curve for myxedema represents six cases, in none of which did

the thyroids retain significant quantities of radioiodine. The curve for
therapeutic doses in hyperthyroidism does not differ significantly from
the curve for tracer doses,
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FIG. 5. COMPOSITE CURVES OF RADIOACTIVITYr OVER THE THIGH
CONSTRUCTEDFROM THE MEAN OBSERVATIONS FOR EACH POINT IN
TIME FOR EACHGROUP

These curves correspond in form to those obtained by McConahey and
associates by analysis of blood samples.

ence in the shape of the curves or in their appar-
ent magnitude expressed as counts per second per
millicurie whether tracer or therapeutic doses
were measured. There was some overlapping
between the lowest curves for hyperthyroid pa-
tients and the highest curves for euthyroid sub-
jects. The curves obtained in cases of myxedema
showed little or no accumulation of radioiodine in
the thyroid.

Figure 4 shows the composite curves for each
of the four types of condition studied computed
from the means of the observations versus time:
(1) euthyroidism, all cases, (2) hyperthyroidism
with tracer doses, (3) hyperthyroidism with ther-
apeutic doses, and (4) myxedema. The peaks in
cases of hyperthyroidism were about three times
as great as the peaks in cases of euthyroidism
and half of the peak value was reached in less
than two hours while the euthyroid curve reached
half its peak value in about four hours.

Two patients were studied who clinically were
thought to have hyperthyroidism but who failed
to collect radioiodine. The neck-to-thigh ratio in
each case was approximately 2: 1 and in each the
radiation over the neck decreased at the same
rate as over the thigh. No concentration of radio-
activity could be detected in the pelvis or other
parts of the body.

One patient was a nervous woman, aged 33
years, whose basal metabolic rates ranged from
+ 23 to + 37 per cent. She had taken iodine
for a year and had discontinued its use two weeks
prior to the tracer study. At operation 6 gm.

representing approximately three fourths of the
thyroid was removed. It showed slight paren-
chymatous hypertrophy. Thyroidectomy did not
relieve her symptoms.

The second patient was a women, aged 38
years, whose basal metabolic rates varied from
+ 18 to + 23 per cent. Biopsy of the skin dis-
closed lupus erythematosus; the spleen was en-
larged, and the thyroid was not palpable. A
cholecystogram had been made 12 days before
radioiodine was given. No improvement fol-
lowed a therapeutic trial of Lugol's solution.
Thyroidectomy was not performed.

In Figure 5 composite curves of observations
over the thigh are plotted as counts per second
per millicurie of dose against time in hours. The
conditions studied were (1) euthyroid state in
11 cases; (2) hyperthyroidism in 11 cases, and
(3) myxedema in six cases. The curve for pa-
tients who had hyperthyroidism had the lowest
peak. This was reached within 30 minutes after
observations were begun and values, thereafter,
decreased the most rapidly of any of the three
groups; that is, it decreased to one half of its
peak value in two and a half to three hours.
The curve for euthyroid patients reached its peak
in one hour, at a higher level, and fell more slowly,
reaching its half value in about six hours after
the peak was reached. Finally, the curve for
myxedematous patients indicated that the peak
of radioactivity in the blood and extracellular fluid
was not reached until about two to three hours
after oral administration of I'8l. This peak was
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the highest of the three, and half of the peak
value was reached in about 11 to 13 hours. The
counts from the thigh with small tracer doses
were small and inaccurate owing to the low level
of radioactivity. The similarity between curves
of measurements from the thigh and from the
blood was most striking.

COMMENT

Observations with a Geiger counter, and in
particular observations in vivo, are subject to
numerous sources of error. These include varia-
tions in the sensitivity and stability of the counter
tube, a statistical counting error which varies with
the counting rate as compared to the background
count and in the case of high counts a systematic
error resulting from the resolving time of the
tube. Such purely physical errors can be cor-
rected or minimized by careful technic, but despite
the utmost care such errors place a definite limit
on the precision of in vivo counting. Other er-
rors arise from a consideration of the varying
size and shape of the thyroid and surrounding
structures in different individuals, variations in
radiation entering the apparatus from other parts

of the body than that being measured and so forth.
To a certain extent these too can be minimized
but not eliminated by careful technic. It is im-
possible to express quantitatively the net error in
the observations which result from the sum of
the foregoing and the efforts to minimize them.
Such errors become especially important when an
attempt is made to measure radioactivity in some
absolute term, but even in the present case, in
which radioactivity is measured in counts per sec-
ond, at various intervals of time, one must regard
the observations as having an error of the order
of magnitude of perhaps 10 per cent. Minor fluc-
tuations, therefore, might easily occur in the quan-
tity of radioiodine in the thyroid which could not
be detected by this method.

Inspection of the curves in Figure 3 indicate
that, as shown by other observers, the hyper-
plastic thyroids of hyperthyroid patients accumu-
late much larger quantities of radioiodine and do
so more rapidly than do the thyroids of euthyroid
individuals. It is unfortunate that a larger group
of normal persons were not available for compari-
son. Wehave been reluctant to perform radio-
iodine studies on more normal volunteers at the

T 8 9 10 11IZ 14
Hours

N1o1

_'33

o

Ztlli cz j L

Q1~
mere k-314-
2 O5 Oz

FIG. 6. CURVES DENOTING AccUMULATION OF RADIOIODINE IN A CASE OF ADENOMAToUS
GOITER WITHOUT HYPERTHYROIDISM

Curves were constructed from simultaneous observations made over the thyroid and the
thigh and analyses for radioiodine in samples of blood and urine. Note that thyroid and urine
curves are similar in form and that blood and thigh curves resemble each other closely. That
all four have a common denominator is indicated by the fact that all tend to level off at about
the same time.

213



LUELLEN, KEATING, JR., WILLIAMS, BERKSON, POWER, AND MCCONAHEY

doses which present technics require because of a

growing concern over the quantity of radiation
involved. This may be of the order of 12 roent-

gens equivalent physical (r.e.p.) per day initially
and a total integrated dose of the order of 150
r.e.p. when 100 microcuries of IlPl are given. So
far as our observations show, the thyroids of
euthyroid individuals with thyroid malignancy of
low grade behave in an essentially normal fashion,
as do most thyroids of euthyroid individuals with
small or moderate adenomatous goiters without
hyperthyroidism. For purposes of comparison
with hyperthyroid and hypothyroid patients these
have been included. In the cases of malignant
disease of the thyroid included in this study the
malignant tissue, so far as could be determined,
did not collect a measurable amount of radioio-
dine. In a large group of cases of adenomatous
goiter without hyperthyroidism in which the uri-
nary excretion of radioiodine was studied, consid-
erably more variation in the behavior of the
radioiodine occurred than in other euthyroid
groups. A certain proportion of the thyroid
glands of these patients, particularly the large
nodular goiters, behaved more like hyperthyroid
than euthyroid glands. The radioiodine-accumu-
lation curves of the adenomatous goiters without
hyperthyroidism included in the present study
(Figure 3b) in general resembled those of nor-

mal subjects and euthyroid patients with malig-
nant lesions, although several patients retained
larger quantities of iodine in their thyroids. One
patient in particular (Case 8, Figure 3b) collected
more iodine and did so more rapidly than any

other euthyroid individual studied. It is prob-
able, therefore, that adenomatous goiters, espe-
cially large ones, ought not to be regarded as

entirely normal in function even in the absence
of clinical hyperthyroidism.

The form of the curve of accumulation of iodine
in the thyroid appears on inspection to be ex-

ponential and resembles closely the curves con-

structed from observations of urinary excretion in
a previous paper. Furthermore, the form of the
curve of radioactivity over the thigh corresponds
closely to that constructed from determinations of
radioiodine in blood serum. Figure 6 illustrates
the relationships of all four types of observations
in a case of adenomatous goiter without hyper-
thyroidism. The existence of a rate constant

common to all four curves can be inferred from
the fact that they all tend to level off at about the
same time. It is of interest, therefore, to analyze
these curves in the manner employed by Keating,
Power, Berkson and Haines (7) for the study of
urinary excretion of radioiodine.

ANALYSIS OF CURVES

Observations of the quantity of radioiodine in the
thyroid can be fitted with an exponential function of
the form

Qthyrold = Qt = Qt, (1- ert)

where Qt is the quantity of radioactivity expressed as
counts per second in the thyroid at any time, Qt the
asymptotic (time = infinity) value of the function Qt,
and r a rate constant. Similarly the descending portion
of the observations made over the thigh can be fitted with
an exponential function of the form

Qthigh = Qs = Qeo (ert)

where Q. is the quantity of radioactivity ip counts per
second at time t and Qeo is the value of the function
corresponding to t=0. The parameters Qt and r for
the thyroid curve were evaluated by the -method pre-
viously described, consisting of plotting log (Qtr - Qt)
against t for various estimated values of Qtr until the
relationship fits a straight line, and from the slope of
this line evaluating r. In the case of the curve for the
observations of the thigh, the parameters Qvo and r are
evaluated from a straight line fitted to the plot of log Q.
against t.

Table I shows the values for the rate constant
r as evaluated in the same patients from (1) the
curves of accumulation of radioiodine in the thy-

TABLE I

Values for the rate constant r determined from urine,
thyroid and thigh

r (per cent per hour), mean* Variability of rt

Condition Cases
(S.D.)'

Urine Thyroid Thigh van- P
ance

Euthyroid 14 13.8h40.9 13.5 40.9 14.4 1l .0 3.18 >0.05
Hyperthyroid 15 37.9 43.3 40.3 43.7 36.2 43.1 26.73 >0.05
Hypothyroid 6 5.93 0.3 6.1040.5 6.65 40.6 0.70 >0.05

* The value after the 1 is the standard error of the
mean.

t The variability of r for each case was calculated as the
variance (squared S.D.) of the three estimates derived
(urine, thigh, thyroid); the value in the table is the mean
variance for the group. The P value was calculated by
the method of analysis of variance (10) to determine
whether the differences among the determined r's were
significant statistically. A value of P < 0.05 is generally
considered a good criterion of significance. (For none of
the groups was it indicative that the r's determined in the
different ways were different.)
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TABLE II

Values for rate constant r determined from urine,
blood, thyroid and thigh

r (per et per hour), mean* Variability

Condition Cases - _ _ _ _

Urine Blood Thyroid Thigh va_- P
ance

Euthyroid 6 14.561.1 15.0k0.8 12.9h1.1 14.01.0 3.76 >0.05
Hyper-

thyo 7 39.045.3 39.3+5.5 40.6=6.6 37.0h5.1 26.84 >0.06
thyroid 4 16.0i0.5 8.5di1.3 6.0+0.7I6.9i0.5 2.68 >0.05

* The value after the i is the standard error of the
mean.

t The variability of r for each case was calculated as
the variance (squared S.D.) of the four estimates derived
(urine, blood, thigh, thyroid); the value in the table is the
mean variance for the group. The P value was calculated
by the method of analysis of variance (10) to determine
whether the differences among the determined r's were
significant statistically. A value of P < 0.05 is generally
considered a good criterion of significance.

roid, (2) observations over the thigh, and (3)
analysis of urinary excretion. Table II shows a
similar comparison in those cases included in the
first table in which, in addition to the foregoing,
the concentration of radioiodine in blood also was
determined. It appears from the analysis in both
tables that the rates obtained by these various
methods are not significantly different from one
another either in the individual cases or when the
means for the various groups are compared. The
actual values obtained in an individual case do
show some random variation from one method to
another which can be ascribed to the errors in the
analytical methods employed and in addition to
inaccuracies arising from the methods of curve
fitting employed for the estimation of the rates.
The rate as determined from analysis of the thy-
roid curve is the same as that obtained from ob-
servations over the thigh, on the urine and on
the blood. It is not a measure of thyroidal accu-
mulation rate, but like the rate constant derived
from urine represents the proportional rate of
disappearance of radioiodine from blood. This
follows from the same analysis on which the
previous calculations of Keating and associates
were based. The rate of disappearance of radio-
iodine from blood, however estimated, usually
varies according to the state of thyroidal activity.
No matter how measured it is not a quantitative
or direct measure of accumulation of iodine in
the thyroid gland, since it must measure the rate

at which iodine disappears from the blood into all
sites of disposal including the urine and other
tissues as well as the thyroid.

SUMMARY

A method is described for making relative in
vivo measurements of the quantity of radioiodine
accumulated by the thyroid. Accumulation of
radioiodine by the thyroid has been measured in
29 individuals having various states of thyroidal
function. These measurements have been com-
pared with observations over the extremities
(thighs), with measurements of urinary excretion
and with analysis of blood for radioiodine.

In vivo observations over the thyroid show
substantially more radioiodine accumulated by the
thyroids of hyperthyroid individuals than by the
thyroids of euthyroid individuals. Euthyroid pa-
tients with nodular goiters may at times collect
more radioiodine in their thyroids than other
euthyroid subjects. Hypothyroid patients show
little or no accumulation of iodine in their thy-
roids.

The accumulation of radioiodine by the thyroid
was observed to follow an exponential curve
similar in form to the curve of urinary excretion
of radioiodine. Observations of radioactivity over
the thigh, on the other hand, resembled closely
curves constructed from analyses of radioiodine
in serum.

Estimation of the exponential rate constant of
the curve of radioiodine accumulation by the
thyroid was found to have the same value as the
rate constant estimated from observations over
the thigh, from observations of urinary excretion
or from analyses of blood for radioiodine. This
rate is regarded as representing the rate of dis-
appearance of radioiodine from blood no matter
which method is used to obtain it.

The rate of disappearance of radioiodine from
blood varies according to the state of thyroidal
activity. Even when obtained directly from ob-
servations on the thyroid in vivo, however, it does
not provide a direct or quantitative measure of
the accumulation of radioiodine by the thyroid,
since it must measure the rate of disappearance of
radioiodine from the blood into all sites of dis-
posal, including the urine and other tissues as
well as the thyroid.
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