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Role of Triiodothyronine-1'*' Purity in T-3 Tests.
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This laboratory has been concerned with
investigation of various thyrodiagnostic pro-
cedures based on in vitro partitioning of 1'#-
labeled triiodothyronine (T-3) between plas-
ma or serum proteins and such formed ele-
ments as erythrocytes(1) or ion-exchange
resin beads(2). A number of variables have
been reported as affecting reproducibility (3.
4). In a series of studies designed to evalu-
ate other factors responsible for day-to-day
variation attention was focused on the T-3
preparation. This report is concerned with
purity and stability of such preparations and
their role in T-3 tests.

Methods. T-3 preparations were stored
in the refrigerator. Working solutions were
used in a standard partitioning test employ-
ing whole blood(1). Descending chroma-
tography was carried out using Whatman #3
paper and 2-butanol:4% NH,OH (3:1) as
solvent. Prior to spotting the T-3 prepara-
tion was diluted with a carrier solution con-
taining a mixture of non-radioactive iodo-
amino acids and iodide. Strips were dried
after development and surveyed with a ra-
diochromatogram scanner (Scanogram I1.
Atomic Accessories) and the proportions of
radioactive components were determined by
planimetry.  Identification of components
was based on coincidence of radioactivity
with spots shown by spraying the strips with
a ceric-arsenious acid reagent and counter-
staining with methylene blue(5).

Results. Table I shows uptake values for
4 different whole blood specimens in the
standard partitioning test when T-3 from 3
different commercial suppliers was used.
When compared to normal values(1), these
were interpreted as consistent with hypo-,

TABLE I. Role of Different T-3 Preparations.

% uptuke/100 hematoerit

T-3 from
source Blood 1 Blood 2 Blood 3  Blood 4
A 17.2 17.0 14.1 13.3
B 13.8 14.3 8.8 10.4
C 6.7 6.9 4.5 5.5
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FIG, 1. Radioactive seanning records of chromato-
graphie analysis of T-3 preparation from 3 differ-
ent sources. Numbered spots at top are from a
ceric-arsenious  aeid stained chromatogram of a
mixture of iodoamino acids. (1, triiodothyronine;
2, thyroxine; 3, iodide; 4, monoiodotyrosine, and
5, diodotyrosine. Arrows mark origin of each
strip.)

eu-, or hyperthyroidism, depending on which
stock T-3 preparation had been used. It
could only be concluded that these differ-
ences arose from heterogeneity of the radio-
active materials. This was demonstrated
chromatographically; scanning records of ra-
diochromatograms are shown in Fig. 1.

These findings prompted chromatographic
analysis of a number of samples obtained
from Source A; results are presented in Ta-
ble II. These samples were all reasonably
new. Excepting preparation #4 they can be
seen to be highly uniform, being only mini-
mally contaminated with radioactive mate-
rials other than T-3. Non-iodide impurities
were also rather uniform, being distinguish-
able only as a deformity in one shoulder of
the T-3 peak. Preparation #4 had been de-
layed in transit, hence its increased propor-
tions of impurities may have arisen during
this period.

Another factor is appearance of radioactive
impurities with age. Data presented in Ta-
ble III are concerned with 3 preparations
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TABLE II. Composition of Various Fresh T-3
Preparations.
T.3 Age, I'®t distribution, %
prep. No. days T-3 I- Other constituents
1 0 98 2 None
2 1 100 0 Less than 1%
3 3 100 0 Idem
4 4 88 4 8%
5 4 98 2 Less than 1%

which had minimal impurities on receipt. Al-
though kept under identical conditions quan-
titative aspects of development of impurities
seemed to be distinctly different. Time in-
tervals employed were within or only slightly
beyond the accepted usable life of such ra-
dioactive preparations.

Discussion. It was observed that there
were marked differences in radiopurity of T-3
preparations obtained from different sources,
that markedly impure preparations were ob-
tained occasionally from sources having a
record of high purity, and that some pure
preparations developed significant propor-
tions of impurities over a short time interval.
Only the first of these problems may be di-
rectly traceable to source of supply; time and

TABLE III. Effect of Preparation Age on Pro-
portions of Various I'* Constituents.

I'st distribution, %

T-3 Age,
prep. No. days T-3 I- Other constituents
1 0 98 2 None
6 96 4 Less than 19,
18 91 2 7%
3 3 100 0 Less than 1%
20 85 3 129%
2 1 100 0 Less than 1%
6 90 1 9%
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temperature of shipment, particularly where
unusual delays are involved, may be respon-
sible for the second and third observations.
Nevertheless, these phenomena certainly ex-
plain the findings shown in Table I and may
account for spurious results occasionally ex-
perienced with this type of test. Chromato-
graphic monitoring of each lot of T-3 on re-
ceipt may be a sufficiently simple procedure
for routine practice. We have found use of
a standard lyophilized or pooled serum of ad-
ditional value as a monitoring device for each
run. This is possible with any modification
of the T-3 test using only patient’s serum or
plasma and an adsorbent other than patient’s
own erythrocytes.

Summary. Using a standard thyrodiagnos-
tic test based on in vitro partitioning of tri-
iodothyronine-I'®! between plasma proteins
and erythrocytes of whole blood, results were
found to differ depending on the commercial
source of labeled triiodothyronine. Chro-
matographic study showed these preparations
to be heterogeneous. Impurities were occa-
sionally present in fresh materials and de-
veloped in significant proportions during the
accepted usable life of the preparation.
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During the last few years a number of at-
tempts in this laboratory to stain mycobac-
teria with fluorescent antibody have been un-
successful, and the lack of publication of suc-

cessful efforts by others suggests a similar ex-
perience elsewhere.

The mycobacteria are characterized by a
high lipid content and their lipophilic be-



