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Resin Sponge Modification of the

1131 T3 Test1

George B. McAdams, M.D.2 and Ralph F. Reinfrank, M.D.2

hartford, Connecticut

Measurements of the saturation of thyroid hormone-binding protein by mdi
reel methods have been employed as clinical tests of thyroid function. The in
vitro tests currently available include the erythrocyte uptake of I131 labeled
triiodothyromne (T3), (1), the use of a granular resin as the competing medium
instead of erythrocytes (2,3,4), and most recently, the incorporation of a resin
within a standard sized plastic sponge (5). The simplicity of the resin sponge
technique and its independence from hematocrit, hemolysis, and red cell anomal
ies seemed to offer an advantage over the erythrocyte uptake method. The pres
ent study was undertaken to evaluate the practical application of the resin sponge
uptake method and to compare clinicalusefulnesswith a previousthreeyear
experience with the erythrocyte uptake technique.

MATERIALS & METHODS

The resin sponge uptake of 1131T3 was performed by the method of Mitchell
(5). Individual plastic syringes with the 1131T3, resin sponges, tubes and caps,
plungers and aspirator tips were supplied as the â€œTriosorbT3 Diagnostic Kitâ€•
(Abbott Laboratories.) Each plastic syringe contained not more than 0.01 /Lc of
1131 in 0.002 @gof T3 (Fig. 1).

PROCEDURE

Analyses were performed on the day of collection or on samples stored in
the frozen state. One ml aliquots of serum were pipetted into the tubes provided.
The entire contents of each syringe was added to the tubes without mixing. At one
minute intervals the resin sponges were placed in the tubes and mixing was
achieved by depressing the sponge with the plunger of the syringe several times.
Care was taken to express all the air bubbles from the sponge.

â€˜Presented in part at the Tenth Annual Meeting, Society of Nuclear Medicine, Montreal,
June 27, 1963.

â€˜Fromthe Departments of Pathology and Medicine, Hartford Hospital, Hartford, Conn.
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TABLE I

% T-3 RESINSPONGEUPTAKE
No. of

#1 Pooled Normal Sera Determinations Mean

Jan. 25, 1963â€”Oct. 10, 1962 144 30.4
Oct. 11, 1962â€”Dec. 31, 1962 61 35.3
April, 1963 25 35.1

#2 Pooled Normal Sera

April, 1963 32 35.6

The initial total radioactivity of each sample was measured in the well
counter during the incubation period. The tubes were left standing for exactly
one hour at room temperature (25Â° C). Using the aspirator tip and suction, all
liquid was aspirated from the tube by squeezing the sponge. After refilling the
tube with water, this was repeated three times. The residual radioactivity in the
washed sponge was then counted and the percentuptake by the incorporated
resin calculated. Corrections were made for temperature (1% for each degree
above or below 25Â°C). The value of a pooled normal serum standard performed
in duplicate was determined and a correction factor for the day calculated and
applied to the test results.
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Fig. 1. Materials used in performance of the resin sponge 1131 T3 test: Serum, incubation

and counting tube and cap, 1131 T3 capped syringe, resin sponge, 1 ml. pipette
and aspirator tip.
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TABLE II

Erythrocyteâ€”T3 Resin Spongeâ€”T3
Group No. % Accuracy No. % Accuracy

Non-pregnant Euthyroid 70 95% (67/70) 75 91% (68/75)
Hyperthyroid 21 62% (13/21) 29 97% (28/29)
Hypothyroid 31 16% ( 5/31) 19 37% (7/19)

RESULTS

The normal range for the resin sponge uptake was determined by analyses of
the sera of 49 known euthyroid subjects. The mean difference between duplicate
determinations was 0.95 per cent. One was greater than 2 per cent (2.1). The
mean value for resin sponge uptake of the 49 sera was 29.86 per cent (S.D.Â±
2.48%). A normal range of 25-35 per cent was established (Â± 2 S.D.).

The necessity for a correction fact6r derived from duplicate daily analyses
of a pooled serum standard became evident early in the study. Considerable daily
variations in results occurred (Fig. 2); the mean value for the standard rose from
30.4 per cent to approximately 35 per cent where it remained during the study
period. Presumably changes in details of production of the resin sponge were
responsible for this shift (Table I).

CLINICAL RESULTS

A total of 274 patients were examined by one of the authors. The status of
thyroid function was assessed clinically and by at least two of the following stand
ard diagnostic procedures: serum protein-bound iodine; thyroidal uptake of 1131;
basal metabolic rate; or achilles tendon half-relaxation time. Determinations of
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Fig. 2. Variations in the percent resin sponge T3 uptake of a pooled normal serum standard.
The mean (30.4%) is represented by the horizontal line.
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the erythrocyte incorporation of 1131 labeled T3 were done on the blood of 122
non-pregnant subjects. Determinations of the resin sponge T3 uptake were done
on the sera of 123 additional non-pregnant subjects and the two groups corn
pared. The 29 pregnant subjects examined were not included in this comparison.
The results are summarized in Table II and Figure 3.

The mean resin sponge uptake for 75 euthyroid non-pregnant patients with
a variety of non-endocrine diseases was 30.9 per cent with a range of 25.5 â€”37.5
per cent. All but 7 euthyroid subjects demonstrated values within the 95 per cent
confidence limits for the normal range (25-35%). The percentage accuracy for
the resin sponge method was slightly less than that for the erythrocyte T3 method.
The ten euthyroid patients with simple goiter demonstrated values within the
95 per cent confidence limits of the normal range (mean 29.3%).

The mean resin sponge T3 uptake for 29 hyperthyroid subjects was 47.1 per
cent with a range of 32.8 â€”69.5 per cent. In comparison with the erythrocyte
T3, the resin sponge method improved the diagnostic discrimination between
euthyroid and hyperthyroid subjects. Only one hyperthyroid subject had a resin
sponge uptake value within the established normal range.

Improvement in discrimination between hypothyroid and euthyroid patients
was demonstrated with the resin sponge method but the percentage accuracy
remained poor. Sixty three percent (12/19) resin sponge uptake values in hypo
thyroid subjects fell within the normal range. The mean value for 19 subjects was
26.6 per cent with a range of 22.7 â€”36.0 per cent.

ERYTHROCYTEâ€”T3%UPTAKE RESINSPONGE-T3 %UPTAKE
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Fig. 3. Values obtained by erythrocyte T3 method in 122 non-pregnant subjects compared
with resin sponge T3 values obtained in a similar group of 123 non-pregnant subjects.
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Resin sponge T3 values were determined for 29 pregnant women during
either the first or second trimester. In addition, values were determined in 27 of
these women on the third postpartum day and in 21 of these at 6 weeks post
partum. The results are shown in Figure 4.

The mean value for 29 women during the first or second trimester of preg
nancy was 21.4 per cent. Only one woman in the first trimester of pregnancy
demonstrated a value within the 95 per cent confidence limits of the normal
range (30.8% at 6 weeks). The mean value for 27 of these women on the
third postpartum day was 21.5 per cent. Two subjects demonstrated values
within the normal range (28.8, 29.5%). Twenty-one of the same women were
available for re-examination 6 weeks after delivery. The mean resin sponge
uptake value at this time was 31.2 per cent. One woman demonstrated a slightly
elevated value of 35.6 per cent; the remaining 20 women all had values within
the normal range.
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Fig. 4. Resin sponge T3 values obtained in a group of women during pregnancy, after de.
livery and 6 weeks postpartum.
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DISCUSSION

The erythrocyte uptake of I's' triiodothyronine, introduced by Hamoisky
et al in 1957 ( 1 ), has been employed as a laboratory test of thyroid function. The
advantages and limitations of this technique as a clinical measure of thyroid
status are well known. To overcome some of the inherent inaccuracies and techni
cal difficulties of the erythrocyte T3 method, Mitchell ( 2,3) and Scholer ( 4), de
veloped a simple, reliable method using a strongly basic ion exchange resin
labeled with Jl3l T3 instead of erythrocytes as the competing medium for the
added 1131T3. The technique consists of adding plasma (2 ml) to 0.1 gm aliquots
of the filtered, washed, dried resin, agitating the mixture for 2 hours at 37Â°C, and
measuring the supernatant plasma radioactivity after settling or centrifugation.
Plasma radioactivity is related to total tube radioactivity (corrected for decay)
and the â€œthyro-bindingâ€•index is calculated by comparing results with those of a
standard pooled plasma determined at the same time.

Elimination of the errors and problems of hematocrit differences, cell hemo
lysis, storage of test samples and lack of satisfactory pool control was demon
strated by Scholer, using the loose resin technique (4).

In 1960, Mitchell in an effort to eliminate â€œsporadicfluctuationsâ€”, probably
related to some of the intrinsic properties of the granular type resinsâ€•modified the
loose resin procedure by making use of a commercially prepared mixture of poly
urethane foam and a finely ground anion exchange resin, Amberlite IRA-400 (200-
400 mesh ) in the chloride cycle. The mixture was then produced as a plastic cy
lindrical sponge 1.7 cm x 1.0 cm with the resin held evenly distributed throughout
(5).Thismodificationeliminatedthenecessityforconstantshakingduringthe
incubation period as well as the transfer of radioactive supernatant serum by
pipette. The uniformity of composition of the resin sponge permitted reproduci
bility of results.

The mean value and normal range for euthyroid subjects by the resin sponge
method demonstrated in the present study were identical with those reported by
Mitchell. The simplicity in performance and reproducibility of test values was
also confirmed.

The clinical results of the present study demonstrated good diagnostic dis
crimination between hyperthyroid and euthyroid patients and between pregnant
women and euthyroid patients. Although the resin sponge technique improved
diagnostic discrimination in the hypothyroid patients when compared with
erythrocyte T3 technique, over one-half of patients with hypothyroidism demon
strated values within the normal range. This troublesome overlap in hypothyroid
patients was similar to the experience reported by Mitchell (5).

CONCLUSION

The resin sponge technique is superior to the erythrocyte method for per
forming the 1131 T3 test in terms of simplicity, convenience and elimination of
errors characteristic of the erythrocyte procedure. The use of a pooled serum
standard is an additional advantage.

Separation of hyperthyroid patients and pregnant women from euthyroid
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subjects is relatively clear cut with the resin sponge method. Resin sponge test
separation of hypothyroid patients from euthyroid subjects, although better than
that demonstrated with the erythrocyte method, remains unimpressive. A clear
cut low uptake value has diagnostic significance in non-pregnant subjects but a
normal value does not rule out hypothyroidism. The resin sponge J131 T3 uptake
is not recommended as a screening test for hypothyroidism.
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