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Studies were performed that indicate that
normal, healthy individuals have a lower thy.
roidal uptake of 1317following a capsule dose
of @â€˜lthan they do following a liquid dose. Two
possible mechanisms for this are offered, the
first being the variable amount of time it takes
for the ingested capsule to dissolve completely
and the second being the formation of iodine
gelatin complexes in the GI tract. In the latter
case, the labeled iodine would not appear to be
in a form that would allow it to be trapped by
the thyroid gland. It is recommended that if
early uptake values are important in assessing
the clinical state of the patient, liquid 1317be
used in preference to capsulized â€œI.Further
more, the possibility exists that the fall in @I
uptake values noted in the past several years
may in part be due to the widespread use of 1311
capsules.

Recent studies have shown that within the past
few years there has been a decrease in the thy
roidal iodine 131I..NaI uptake throughout the United
States ( 1â€”3). Studies performed in our own labo
ratory indicated that while there was indeed a change
in the mean and mode of our 131J uptakes, the
ranges surprisingly remained the same (4) . Shortly
after this, we studied a patient who had a 131J up
take of less than 2% at 4 hr and 21 % at 24 hr.
Because there was a possibility of ovarian dysfunc
tion (the patient had amenorrhea) , a rectilinear scan
of her pelvis was performed 4 hr post 1311-capsule
ingestion in an effort to detect struma ovarii if it
existed. The scan showed a very intense accumula
tion of radioactivity in the region of the right ovary.
The abdomen was again scanned at 24 hr postinges
tion. No evidence for uptake in the right ovary
existed at the time of the second scan, nor were

there any other areas in the abdomen, with the ex
ception of the urinary bladder, that contained radio
activity. The possibility therefore existed that the
etiology of the increased area of uptake in the right
lower quadrant was secondary to some undissolved
capsule that contained residual 1311. A prospective
study was then undertaken to evaluate the effects of
131@ capsules on thyroidal uptake values.

MATERIALS AND METHODS

Eleven healthy volunteers ranging in age from 25
to 5 1 years were the subjects of this study. Each sub
ject had at least two @Iuptakes (one with capsule,
one with liquid 1311) using 3â€”10 MCi. Some re
ceived the capsule first while others received liquid
1311 first. Uptakes were performed at 0 (background),

15,30,45,60,90,120,180,and 240 mm and fi
nally 24 hr postingestion of the radiopharmaceutical.
All uptakes were performed by first counting the dose
at 25 cm distance in an IAEA phantom using a
Picker Spectroscaler III A counter. The same geom
etry was used for the thyroid uptakes. All uptakes
were performed by the same examiner in an iden
tical manner. Each recorded value (see Table 1)
is an average of 3-mm counts beginning 1 mm before
and ending 1 mm after the indicated recording time.
Four hours postingestion the subject urinated, and
counts were obtained with the single-probe detector
placed first over an area the center of which was
3 cm inferior to the tip of the xyphoid in the mid
line of the abdomen, corresponding roughly to the
stomach, and then at a point the center of which was
on a line halfway between the anterior superior iliac
spine and the umbilicus corresponding roughly to
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the area noted on the patient described. Repeat stud
ies were performed approximately 2 weeks after the
first study with the background from the previous
thyroid uptake subtracted. Every effort was made
to maintain a constant geometry, and each person
remained on his normal diet. None of the subjects
received medication containing iodine nor did they
ingest other than their usual quantity of sea food.
No sea food was eaten 24 hr before each study.

RESULTS

Table 1 shows the results of the study. In every
subject, trapping by the thyroid gland had already
begun by 15 mm following the oral administration
of the liquid 131!. Conversely, 0 uptake was noted
at 15 mm in eight of the patients administered cap
sules. Three of the five studies (Subjects 1, 4, 9)
showed uptake values greater than background at 15

mm with the capsule dose, but the uptake fell at 30
mm, suggesting that the 15-mm uptake in those mdi
viduals was secondary to background fluctuation.
Subject 7 did not show evidence of uptake until 120
mm after ingestion of the capsule. In the majority of
the cases in which the capsule was administered, sig
nificant uptakes did not begin until 45 mm following
ingestion. In only one case, however, did significant
uptake of the liquid 131!not occur at 15 mm (Sub
ject 3). To check the reproducibility of the capsular
uptake, the study was repeated in Subjects 1 and 4
with virtually identical results.

No consistent difference was noted in the counting
rate over the stomach and caecal regions at 4 hr
although, on an average, the values were higher with
the capsule than with the liquid as regards the right
lower quadrant. The difficulty in accurately deter
mining the quantity of radionuclide remaining in the
abdomen using the technique described is obvious.

TABLE 1. COUNTS CORRECTED FOR
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. lodine-131 uptake values from 1@ subjeds.
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fâ€”countsper mm
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All patients were fasting 12 hr before and during the first 4 hr of the study.
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(15, 30, 45 mm) uptake values is that it takes a
finite amount of time for the gelatin capsule to dis
solve. If this were the only reason for diminished
uptake, one might then expect to see equivalent up
takes (liquid versus capsule) per unit time from this
point onward. Such is not the case, because in the
subjects studied, with only a single exception (Sub
ject 8), the thyroid continues to take up iodine at a
faster rate in the final 20 hr of the study when liquid
1311 is administered than when the 131! is given by
capsule. Reasonable explanations for this phenomena
might be that either some of the capsular 131!is not
in an absorbable form, remains in the gut, and is
then excreted in the stool, or that some of the cap
sular I31@that is absorbed is in a form that cannot be
trapped by the thyroid. Peyrin, et al (5) have
shown convincingly that there are products of the
digestion of capsule in the plasma that are labeled
with 1311following its ingestion. From a chemical

DISCUSSION

The data presented in this study throw at least
some doubt on the use of gelatin capsules for the
oral administration of 1311 We have witnessed, in
the last 10 years, a major shift in the 131J uptake
values around the country. Simultaneously, a shift
towards using gelatin capsules for the standard thy
roid uptake has probably occurred. The explanation
for the lowered uptake values has been attributed to
an increase in the elemental iodine (1 ) in our diet,
chiefly in bread. There does not seem to be any doubt
that the quantity of ingested iodine has increased in
American diets by the latter mechanism; however,
the authors submit the possibility that at least one
cause might be the increasing popularity of gelatin
capsules. The mechanism whereby the uptake values
are diminished is not clear cut. However, at least
two major possibilities must be considered. The
first and most obvious explanation for the very early,

BACKGROUND AND DECAY
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point of view, this seems entirely plausible because
conditions prevail in the stomach and small intestine
that would allow labeling of the iodide ion to pro
teins. Furthermore, the degree of labeling would
probably vary with the chain length of the end prod
uct of digestion, and this might vary to some extent
in different individuals, especially since gelatin has
markedly varying molecular weight entities within
any one batch (6) . Peyrin, et al (5) show that even
in vitro dissolution of the capsule results in approxi
mately 30% labeling of the capsule.

Indeed, it is possible that the reasons for the
marked delay in the early uptakes is that a great
deal of the first products of digestion and absorption
of the capsule are 131I-labeled to gelatin.

It should also be remembered that these tests were
carried out on healthy, predominantly young individ
uals with apparently normal thyroid function. One
obvious question raised is : What happens to elderly
persons with multiple organ disease, e.g., the patient
with gastrointestinal disease, or the patient with
hyper- or hypothyroidism who often has achlorhy
dna. Further work is being undertaken to assess this
problem. Finally, it should be remembered that the
gelatin capsules currently on the market are not all
made in the same way; thus, what may be charac
teristic for one capsule may not be for another. It
is the opinion of the authors that until further work
is performed in assessing the accuracy, reproduci
bility, and interchangeability of capsulized 131!,
liquid (oral) â€˜@â€˜Ishould probably be used. The pos
sibility exists that intravenous 131! might be more
accurate in assessing 131!uptakes since it bypasses all

problems of gastrointestinal absorption. Data from
Hays and Solomon (7) indicate that 180-mm intra
venous uptake values were considerably higher than
those determined by our group using capsules or oral
liquid.

To emphasize the point of this presentation more
dramatically, had the eleven subjects of this study
been referred to our laboratory for thyroid evalua
tion, we might have recommended TSH stimulation
tests in three of the subjects (Nos. 5, 9, and 10)
whose values fell into the gray zone of our normal
24-hr thyroid uptake range (6â€”49% in our labora
tory).
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