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Since 00mTc and Na'J1l are now used quite

commonly, we have frequently encountered
these radionuclides in sera submitted for thy-
roxine (TÂ¡) assay. Neither ""'Te in doses of up
to 10 mCi nor 'â€¢"/in doses of up to 5 mCi ap

preciably alter serum thyroxine concentration
measured by the Tetralute Â©method using tlsl-
labeled thyroxine.

The inorganic pertechnetate and inorganic
iodide ions are effectively eliminated from the
column by the first buffer wash. A small amount
of I31I-labeled thyroxine is produced after ther
apy of thyrotoxicoses with ' 'â€¢'/.This did not ele

vate total T concentration significantly in the
subjects studied. Gamma spectroscopy elimi
nated this 'â€¢â€¢''/-'/'contribution to the assay.

Procedures using sodium pertechnetate (09mTc) or
Na131I for diagnosis or treatment are enjoying in

creased usage. We have frequently encountered these
radionuclides in sera submitted for thyroxine T, as
say. We used a commercial modification (7) of the
isotopie displacement technique of Murphy and Pat-
tee (2) for T4 measurement. Since the modification,
the TetraluteÂ® (125I-Column T4 Test, Ames Com

pany, Elkhart, Ind.) method for the measurement
of serum T4 monitors 125I-T4 added to serum in
vitro. It is possible that the test subject's previous

isotope experience might alter assay results. We have
examined this possibility and have found that neither
1311nor 9l)mTcin serum impairs the validity of the

T4 measurement.

METHOD

Each of the four patients who were previously
untreated received 3-5 mCi of Na131I orally as

therapy for thyrotoxicosis. A treatment was not fol
lowed by aggravation of the hyperthyroidism or ten
derness of the thyroid gland. Two patients each

received 10 mCi of sodium-pertechnetate (99mTc)in

travenously for brain scan. Sera were obtained before
the radiopharmaceutical was administered and at in
tervals thereafter. The T4 concentration of each speci
men was determined by the TetraluteÂ® method.
Sera were frozen and studied within 3 days. In addi
tion, the performance of the administered radioiso-
tope was monitored throughout each step of the
assay procedure.

The validity of the TetraluteÂ® method for T4
measurement has already been established (/). We
have made minor changes in our own laboratory that
extend somewhat the useful range of the procedure
and enhance its precision. The technique itself uti
lized Sephadex G-25 columns prepared in 0.1 N
NaOH. In this highly alkaline medium serum, T4
readily disassociates from thyroxine binding globulin
(TBG) and binds to the Sephadex. Tracer 125I-T4

added with the serum aliquot is similarly bound to
the resin. The addition to the column of 0.075 M
barbitol buffer, pH 8.6, Ã©lÃ»testhe TBG plus any
inorganic 125Ithat may be present as a contaminant
of the 125I-T4.Stable and tracer T4 remain bound to

the Sephadex particles. These columns are counted
for 12BI-T4activity. Next, a critical amount of human
alpha-beta globulin (Nutritional Biochemical Corp.,
Cleveland, Ohio, in our modification of the proce
dure) is added. The TBG contained in this mixture
competes with the resin for a portion of both species
of T4. A second barbitol buffer rinse Ã©lÃ»testhat part
of the T4 which has bound to the alpha-beta globulin.
The residual radioactivity remaining on the column
is then counted. This activity is proportional to the
concentration of T4 in the test serum. The serum
concentration of T4 is calculated from a standard
curve developed by adding known amounts of T4 to
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FIG. 1. Behavior of Na131l and 131l-Ti on Sephadex G-25 col

umns, when added separately.
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FIG. 2. Radioactivity of serum and its behavior on Sephadex
G-25 column following I administration to one thyrotoxic patient.

a series of columns and deriving the ratios of 125I-T,

counts remaining on the columns after the second
barbitol buffer rinse to those retained after the first
buffer rinse.

The columns themselves and the eluates from the
column were counted in a standard 1% X 2-in.
counter scintillation well with the spectrometer set
to detect the photopeak of each of the radioisotopes:
for 9I)niTc,lower level of 100 keV and a window of
80 keV; for i:nl, lower level of 314 keV and a win
dow of 100 keV; for J25I, a lower level of 200 keV

and a window of 25 keV. All counts were corrected
for background.

The ThyrimeterÂ®, an automated, direct-reading
well counter equipped with a discriminator set for
'-â€¢"'I(Direct Ratio Reading Gamma Counter, Ames

Co. Elkhart, Ind.), is commercially available and
is frequently used by some laboratories. The con
tribution of !t!"Â»Tcor i;nl to the 125Ireadings on this

instrument was also determined.

RESULTS

Behavior of N;il:;lI and 125I-T,alone on Sephadex
G-25 columns. When a 2.5 /xCi of Nai;"I alone was

added to the column, more than 98% of the radio
activity was elutcd by the first buffer wash. The 131I

remaining on the column did not significantly elevate
the background readings at the 125Ispectrometer set

tings. Virtually all of this residual isotope was eluted
by the second buffer wash.

Iodine-125-T, alone was also added to the column.
Less than 9% of the radioactivity was eluted by the
first buffer. This probably represented the inorganic
12ri contaminating the 12r'I-T,. Eighty-four percent of
the 125I-T4activity was eluted by the second buffer
after alpha-beta globulin had been added. The be
havior of Na131I and 125I-T4on the column is shown

in Fig. 1.
Behavior of patient's sera on the column before

and after the oral administration of 3-5 mCi of
Na131I. Aliquots of sera (0.1â€”0.2ml) obtained from
three patients 4 hr to 7 days after receiving 131I

contained at least 800 times background activity
when measured at the ml settings. Four hours after

therapy, 66% of this activity was removed from
the test system in the first buffer wash thus behaving
in a manner similar to that of inorganic 131I. After

24 hr only 14% of the radioactivity appeared in the
first buffer wash. Activity which was eluted after the
addition of globulin and the second buffer wash was
detectable in all sera drawn after 4 hr and reached
peak concentration in sera drawn within 48-72 hr
of isotope administration. This activity behaved like
the radiolabeled thyroxine. The data for one particu
lar patient may be seen in Fig. 2.

When the same serum specimens and eluates were
read at the 125Iphoto peak, the contribution of this
1311-T,was found to be less than 1%. When quan
tities of 125I-T, similar to those used in the assay

method, were added to a column, a reading of ap
proximately 20,000 cpm was obtained at the 125I
setting while only 500 cpm were recorded at the 13II

settings.
Serum T, concentrations were measured at inter

vals in these four patients following administration of
the therapeutic doses of Na131I. No significant

changes occurred during this time (Table 1).
Behavior of patient's sera on the column before

and after !"""TcO,~ administration. One-tenth ml ali-
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TABLE 1. SERUM THYROXINE IN FOUR
THYROTOXIC PATIENTS AT VARIOUS TIMES
AFTER 3-5 mCi OF 1::ilADMINISTRATIONThyroxine

Concentration(MgTiSubject1234Before

4 hr22

2514
1318
â€”10.2

9.4Time24

hrâ€”15188.41/100

ml)48-96

hr2214168.11week24â€”189.6

quots of sera from two patients before and 5 and 10
min after they had received 10 mCi 9!ln'TcO,- intra

venously were studied on the Sephadex G-25 col
umns. Measurements of radioactivity were made at
the 99mTcand 125Ispectrometer settings. Specimens

obtained immediately before isotope administration
contained activity indistinguishable from background
at both settings. Immediately after the injection of
99mTcand in all subsequent specimens studied, activ

ity was at least 50,000 times background in the first
buffer wash than at the 99mTc settings. The same

specimens contained only 20 times background ac
tivity at the Ã•25Isettings. Activity after the globulin

had been added in the second buffer wash and on the
columns was not significantly different from back
ground in any of the specimens at either the 99mTcor
125Isettings. Serum T, concentrations were not sig
nificantly altered by the injection of 09mTc-labeled

pertechnetate.
The results were similar whether the ThyrimeterÂ®

or a well counter equipped with a spectrometer were
used in the analysis.

DISCUSSION

We have found the TetraluteÂ® procedure for the
measurement of T4 to be clinically useful, simple,
and reliable. The present data show that even large
millicurie amounts of Nalsll such as those used in

the therapy of thyrotoxicosis do not interfere with
the assay. The meager contribution from 131Iis for

tuitous and is attributed to several conditions. The
administered isotope is vastly diluted so that only
a fraction, appears in the assay system. The physical
chemistry of the columns separates inorganic iodide,
which is a contaminant in the assay procedure, from
the 131I-T4 that may be produced in the biologic
system. Pulse-height analysis facilitates final differen
tiation of any 131I-T4produced by the patient and
the larger amount of 12r'I-T, added in vitro in the

assay system. Indeed, the added 125I-T4 is 50-100
times greater than the 131I-T4encountered in these

sera.
The findings extend the observations reported by

Vagenakis, et al (3), who found that 60 /Â¿Citracer
quantities of 131I did not spuriously elevate thy-

roxine. Their report addressed itself to the effects of
radiation damage from 131I but the data are also

applicable to the present context.
Inorganic iodide is almost completely removed

by the first buffer wash before any counting proce
dures are undertaken. Furthermore, any remaining
131Icounts are virtually eliminated from considera

tion by appropriate gamma spectroscopy. Thus, at
I25I settings, reagent 12!iI-T4is easily differentiated
from any organic or inorganic 131Icompounds. Be

cause the direct reading automatic gamma counter
(ThyrimeterÂ®) is equipped with a discriminator
capable of excluding the 364-keV photopeak of
131I from the 35.5-keV photopeak of 12BI,it is a

satisfactory instrument for this assay.
The fact that inorganic iodide is eliminated from

the columns before any monitoring of counts is per
formed is an added advantage of the TetraluteÂ®pro
cedure. Inorganic 125I, which may contaminate the
reagent 125I-T4,would be virtually eliminated.

In the course of our studies we found evidence
that administered Na131I was converted to an 131I-

labeled serum compound that behaved on the col
umns in a manner similar to the authentic T4. Con
version of Na131Ito 131I-T, and its rapid releases into

the serum would be expected in thyrotoxic patients.
We found evidence of this as early as 4 hr after the
therapeutic dose. This 131I-T, that was produced did
not interfere in the assay of the total T, by the 125I

TetraluteÂ® method as shown by the virtual failure
to detect counts from this source at the 125Isettings.

In the four patients we tested, there was no de
tectable rise or fall in total serum T4 concentration
over a 1-week period following treatment; and
there was no clinical evidence of radiation thyroiditis.
This was fortuitous because an increase in serum T4
has been reported in some patients after treatment
with 131Ias a result of disruption of the thyroid by

radiation damage (4). We used relatively small
amounts of 131Iand perhaps that is why we did not

have acute thyroid injury. Nevertheless, the impor
tant point here is that in the absence of glandular
disruption due to radiation injury, the T4 concen
tration, as measured by the TetraluteÂ® method, did
not increase; the administered 131Iwas not spuriously

detected as T4. Thus, the TetraluteÂ® procedure is
technically adequate for measuring a patient's cir

culating T, even after a patient has received thera
peutic amounts of 131I.
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Clinical scanning with ftiln'TcO4~requires the use

of large doses in order to achieve sufficiently high
levels of serum radioactivity for proper imaging. Al
though this isotope enjoys a short half-life (6 hr),
significant serum radioactivity is detectable for some
time. Fortunately, the overlap of Â»'JmTcactivity (140
keV) into the 125I (35.5-keV) portion of the spec

trum is minimal. We have shown that all of the cir
culating 99mTccounts are eluted from the Sephadex

columns by the first buffer rinse. Thus, there is no
need to delay measurement of serum T4 because of
the prior administration of even very large quan
tities of Â»!""Tc.It should be noted that ftl)mTc-pertech-

netate is trapped by the thyroid gland but is not in
corporated into the thyroid hormone. Therefore, by

no mechanism can ni'raTc alter serum T4 values as

determined by the TetraluteÂ® method.
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The Paul C. Aebersold Award for Outstanding Achievement in Basic

Science Applied to Nuclear Medicine

In awarding this plaque, the Society of Nuclear Medicine commemorates the pioneering contri
butions, beginning in 1936, of Doctor Paul Clarence Aebersold in applications of nuclear physics to
nuclear medicine and to radiation biology.

It recognizes his energetic leadership in providing cyclotron-generated and reactor-produced

radionuclides in amounts essential for the emergence of nuclear medicine as a discipline. It acknowl
edges also its gratitude for his devoted promotion of the teaching of nuclear medicine through his
numerous publications and lectures.

Above all, the Society thus signifies symbolically its appreciation of the warm and vital person
who became its first Honorary Member and whose enthusiastic encouragement and support contrib
uted importantly to the formation and success of the Society of Nuclear Medicine.

The second Award will be presented at the 1974 Annual Meeting of the Society. Nominations
must be supported by a curriculum vitae of the nominee and two letters supporting the nominations.
Please submit nominations and supporting documentations to

JACK K. GOODRICH, M.D., Chairman
Committee on Awards
Box 3223, Division of Nuclear Medicine
Duke University Medical Center

Deadline for 1974 nominations: Durham, N.C. 27710
November 1, 1973
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