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CHANGING NORMAL VALUES FOR THYROIDAL RADIOIODINE UPTAKE*

Jases AL Prresaxn, Jr., MDD, Geore E. Daicey, I, B.S., axv Ricnarp . BEscHi, B.S.

Abstract Determinations of 24-hour thyroidal ra-
dioiodine uptake were made on 83 euthyroid sub-
jects in 1959 and by the same method on 53 euthy-
roid subjects in 1967-68. The uptake was 28.6 > 6.5
per cent in 1958 and 15.4 = 6.8 per cent in 1967-68
(mean = S.D.). The low values currently seen re-
flected a large intake of iodine in the subjects, who
displayed elevated urinary iodine excretions and
plasma inorganic iodide concentrations, and de-

HE thvroidal uptake of radioiodine has been a

widely used clinical index of the functional
state of that gland. Shortly after its introduction, the
test was plagued by great variation in the pro-
cedures used, but in recent vears this interlaborato-
ry variation has been minimized and values ob-
tained by different laboratories have been more
nearly comparable. Although the normal values vary
considerably from one part of the world to another,
most clinicians in the United States seem to assume
that with the present methodology the published

*From the Birmingham Veterans Administration Hospital and the
University of Alabama at Birmingham Medical Center taddress reprint
requests to Dr. Pittman at 700 S. 19th St., Birmingham, Ala. 35233).

. Presented at the regional meetings of the Society of Nuclear Medi-
cine and the American Federation for Clinical Research, 1968 and
1969,

Supported in part by grants (T1-AM-5053 and 2MO1-FR32-09)
from the National Institutes of Health.
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oressed thyroidal iodide ciearances. Food analyses
revealed the diet to be very rich in iodine, and bread
to be a major contributor of this substance to the
diet. Further investigation showed that the process
used for the commercial manufacture of bread was
changed in the interval between the two studies and
that the present method inciudes large quantities of
iodine. About haif the commercial white pan bread
in the United States is now made by this process.

normal values are becoming increasingly well estab-
fished and will change only slightly in the future.
The data in this paper show that this is not neces-
sarilv so and indicate that the normal mean in one
laboratory has declined to about half that found a
decade ago.

METHODS

In 1958 the Nuclear Medicine Service of the
Birmingham Veterans Administration Hospital ac-
quired a new apparatus for the determination of the
thyroidal uptake of radioiodine. The details of the
instrumentation and procedure used in our labora-
tory have been published elsewhere! and are fairly
standard. Because the normal value had never been
determined in this reuion, we did so in 1959.

Sixty-three clinically euthyroid subjects were se-
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Jected among the patients of the Veterans Adminis-
tration Hospital and normal medical students and
staff. A brief history was obtained. the chart was
examined if the subject was a patient (about two
thirds of the subjects), and the subject was examined
to exclude thvroid disease, serious cardiac, renal or
hepatic disease and exposure to x-ray contrast medi-
ums or other known sources of iodine or drugs that
might alter thyroid function. The subject was then
given an oral dose of about 1 to 5 wCi of W1, and the
24-hour thvroidal radioiodine uptake was measured.

In 1967 we began making several changes in the
procedure. However, in the process of setting up
the new procedure we also redetermined the uptake
in cuthvroid subjects with the use of the old phan-
tom and procedure. and all results given in o this
paper are from this older method.

Fittv-three subjects were studied in 1967-65. We
attempted to select them e exactly the same man-
ver as in the 1939 study and. in addition, obtained
determinations of senun protein-bound jodine (PBI
an all except one to help condinm the cuthyroid sta-
tus. All were normal dndividnal values are viven in
the report referred to abovett Tn this study the pa-
tients were required to fast after midnight, and the
oral dose of ¥ was uiven between 8 and 9 aan.
Freguent counts were then obtained throughout that
dav and less frequently during the following day.
Otherwise, the same procedure and apparatus were
used as in the 1959 study.

When it became apparent that lower values were
being obtained in 1967-65. we evaduated the wood-
en phantom to see whether its drving could change
the counting rate of the standard. However, making
fresh wooden phantoms of the same dimensions or
soaking older phantoms in water for prolonged peri-

ods did not appreciably alter the counting rate of

the standard.

In 30 of the 33 subjects, additional indexes of io-
dine metabolism were determined by the methods
of Wavyne, Koutras and Alexander.? The clearances
were measured from two to five hours after approxi-
mately 20 wCi of 5] viven intravenously.

We made determinations of dietary iodine content
in 30 meals by obtaining travs of food identical to
those sent to the patients, removing the food from
the trayvs and homogenizing it in a Waring blender.
Chemical iodine determinations were done on ali-
quots, with special precautions to obtain representa-
tive, well mixed samples. Fifteen meals were ob-
tained from the Veterans Administration Hospital —
breakfast. Tunch and supper for five davs, and 15
from the Universitv of Alabama at Birmingham
Hospital. In the latter case three meals from each
dav were pooled for homouenization and sampling.
The salt from the travs was not included. All chemi-
cal iodine determinations were carried out by Bio-
Science Laboratories, Van Nuys, California.

Bread and bread constituents for analysis were
obtained from a local bakerv.

[1b95q

RESULTS

The mean 24-hour uptake in 1939 was 28.6° per
cent, with a standard deviation of 6.5 per cent
Thus. inclusion of plus-or-minus two standard de-
viations would give a normal uptake of about 16 to
12 per cent. This value is in keeping with normal
values commonly cited in the literature,®* which ap-
proximate 15 to 45 per cent. The frequency distri-
bution of the uptakes determined in 1959 is shown
in Fivure 1. This distribution shows the skew to
the left also noted in other studies.* The uptake in
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the 1967-68 series was 154 £ 6.8 per cent (mean
and S.1D.), also shown in the figure.

Vialues for the serum PBI and several aspects of
iodine kineties are given in Table 1. It is apparent
that there is not only an abundance but a surfeit of
iodine in our subjects.

Results of analvses of dicts served in the Veterans
Administration and University of Alabama at Bir
mingham hospitals (Table 2) indicate that these are
sources of large amounts of iodine. Since all the
table salt used in our Veterans Administration Hos
pital must be iodized, inclusion of the six packet

TaBLE |, lodine Metabolism in Central Alabama Subjects ™

PRI C, C, i, Pl en E
pel 100 mit mlinnn mef 100 mit weldav
5302 03223 66106 1.87x0.21 1.9+0.2 680x70
(44-171%)

(4.9+=0.D 133N (2262172 (0.17-0.55H

*Values arc subjects & are means = standard deviations. Normal value
given in parentiw « . are from Wayne et al..? us means = standard error of mea
or as range.t

C, indicales renal clearance of iodide. C, thyroidal glandular iodide clearanc
Pllg, plasma wnorganic iodide concentration by specific activity, Plly,y = PIf
chemical difference between PBI & total serum iodine, & E 24-hour urinary ¢
cretion of todine.
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TaBLE 2. lodine Content of Representative Hospital Diets.*

ANALYSIS Total
CONTENT
ue

Daily ¢3-meal total) UAB 3382
1274-84y

VA 67TE 1Y
(395.713)

By meals (VA only} Breakfast 1862258
Lunch 204x26

Supper 28721

~per portion showy fotai quanties of wodine contasned n the meals for | das
1= SD. with range 1n parentheses below) at Universis of Alabama at Hirming-
Hospital (L ABY & Birmingham Veteransy Admmistraaon Hospital 48 Av 43
« from each hospital were inciuded in analyses (see “Methods 1 Breahdown by
< analvses cach tor breahfasi. lunch & supper. given in lower poruon
et = Sy

of «alt.about 1.3 am each, served daily with the meals
would have added several hundred microvrams of
wdime to the estimated intake *

snalvses ot the white bread vsed in the hosputals
Jowed that each slice contained 130 pa of iodine
CT.ble 30 confirming the findings of London. Vonceht

1

and Brown® Discussion of the bread-naking proc-

TaBLE 3. Towil lodine Content of Bread.”

N ARIETY Tora
CONTEST
Bread:
White. sandwich ~ | shee 150=112
100 ym Nwd
Frankfurter bun:
! bun G99=9.y
100 gm 246
Combread:
Square [T 4206
100 gm ol

*6 samples of each variety of bread analtzed. & results 2iven us wtal mwdine
common umt used rmean =SD) & for 2ach 180 gm of such bread

ess with local bakeries revedaled that a new
“continuous-mix” process was initidted in this area
in 1961 and came into common use over the subse-
quent several vears.

Fourteen bread constituents were obtained from u
local bakerv and their indine contents detennined.
Calculations based on the iudine content of euach
constituent and the quantity of that constituent added
to the final amount of douch showed that large quan-
tities of iodine are contributed by the veast food.
four, a nonfat milk substitute and other components.
including calcium iodate tablets. Oun the basis of
these calculations the total iodine per slice should

~  *On January 11. 1952, the Marketing Division of the Suppiy Divi-
swn of the United States Vaterans Administrauon. based on Federal
specification $S-31d. made it mandatory that Veterans Administration

- depots issue only iodized salt. Since Veterans Administration hospitais
are ordimarily required to purchase from such depots. virtualiy ail the
salt used in the United States Veterans Admimsranon system 1s io-
dized. It is likely that salt used by other govermnmental agencies 15 also

iodized.
L1bGb&2
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be 122 pg, in reasonable aureement with the quantity

found.

DISCUSSION

In 1959 normal values in our Jaboratory were
quite consistent with those from the literatire ~
approximately [5 to 45 per cent. However, valiies
determined in [96T-65 were about halt the 1939
firure. with the use of the same instrumentation and
subjects from apparentiy the same population.

Evaluation of several aspects of iodine kinctics in
30 of our euthvroid subjects revealed thew to be
heavily loaded with iodine. We had anticipated that
focal subjects probably ingested liberal quantitios of
iodine. but we had not expected to fined snch high
values as 680 pu per day for the urinany wodine oy
cretion or 1.9 pe per 100 ml for the plasma inorzan-
ic iodide concentration (PII These salnes are far
it excess of maost in the literature and approach
those found in groups ingesting diets nnusnally rich
in iodine. The thyvroidal iodine clearance in such
people is depressed. offsetting in part the hich PH
and tending to maintain thyroidal =71 aptake at
relativelyv fow level despite the larce quantity ot
jodine presented to the cland by the bload ™ A
second thyvroidal mechanism for maintaining hor-
monal secretion at a normal rate despite the availa-
bility of excess iodine is leakage of iodide-like ma-
terial from the cland?

The above resnlts conld explain the present low
thvroida! radiniodine uptake by simple dilntion of
the racdioiodine by 71 and the dietars iodine deter-
minations confirmed food as the source ot this =71
However, the change that occurred bhetween 1939
and 1967 was not explained by these findings. The
hich iadine content of bread. previousiy
London, Voucht und Brown.s®
meuastrements of iodine in

noted b
confinned b
local bread (Table 3.
The finding that the new continuons-imix process
had been intrednced tnto the Binningham area in
1961 and had come into more general tse over the
subsequent several vears appedrs to eaplain the
chaneze. More than o dozen ingredicnts are wlded
during the

was

continuous-mis nrocess. and many of

London et al. were struck by
the additinn of ndate to bread during this process,

4y We were

these contain iodine

However, direct analy ses indicate that
other constituents «to which iodine is separatels
added) mav countribute a ugreater proportion of the
total iodine. The tmnction of the indine in many of
these is to “stubilize” the bread during the new
process. The continuous-mix process was first nsed
in 19335 in New Bedfnrd. Connecticut. and currentlv
accounts for about 43 per cent of the white pan
bread made in the entire United States and about
63 per cent of that made in the Southeast Thus,
bread made by this process probably  contributes
larze quantities of iodine to the diet of a large pro-
porttion of the population in the United States. That
the distribution is irrecular i~ indicated by hizher
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uptakes seen in some euthvroid patients traveling to
Birmingham from other cities in this area.

There is no assurance that this situation will con-
tinue unchanged. Bread makers are using a new
organic agent, azodicarbonamide, to an increasing
extent to replace the halogens.!t If this trend contin-
ues, dietary iodine from this source may fall to low
levels. Other uses of iodine make it difficult to pre-
dict what the iodine intake may be in the future. It
is likely that values in other regions of the United
States, and perhaps elsewhere, are presently lower
than the traditionally stated 15 to 43 per cent. The
currentlv accepted normal range for the 24-hour
thvroidal radioiodine uptake at the National Insti-
tutes of Health Clinical Center is 9 to 32 per cent
{95 per cent range for 30 euthvroid adults: me-
dian 17.5 per cent).’? aud the uptake in Svdney,
Australia, in 1967 was 625 per cent of the 1965
value

We are indebted 10 Mr. Jack Fields, McGough Bakeries,
Birmingham, Alabama, Mr. Temple R. Mavhall, American
Institute of Baking, Chicago. Illinois. and Mr. John Mec-
Auliffe, United States Food and Drug Admimstration. Wash-
ington, D.C., for belpful discussions of the source of iodine
in bread and the time of development of this process, to
Mrs. Zelda Covey, clinic dicutian, Birmingham Veterans
Administration Hospital, and Miss Carol Brewster, director,
Dictary Department, University of Alabama at Birmingham
Chnical Research Center, for essential assistance in the diet
analyses, to Mrs. F. N. Kontzen tor technical assistance and

June 26, 1969

o Drs. T. H. Oddie and C. S. Piuman for criticism of cher .

manuscript.
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ARGININE-INITIATED RELEASE OF HUMAN GROWTH HORMONE*

Factors Modifying the Response in Normal Man

T J. Mernaee, MLDL D Rasizowrrz, MDD asp S E. FiNeBerG, MDD,

Abstract To improve the usefuiness of testing
pituitary function by the response of human growth
hormone (HGH} to V. arginine loads, arginine
infusions were given under a variety of conditions
to healthy subjects aged 17 to 35. The minimum
effective arginine load causing reiease of HGH
was 1/6 gm per pound of body weight in men and
1/12 gm per pound of body weight in women. At
each of three dosage schedules used, women re-
sponded with greater increases in plasma HGH

RISE in the plasma concentration of human
growth hormone (HGH) in adult female sub-

*From the Department of Medicine, Johns Hopkins Schoot of Medi-
vine. Baltimore, and Boston University School of Medicine, Boston
taddress reprint requests 1o Dr. Merimee at University Hospital, 750
Harrison Ave.. Boston Mass. 02118).

Presented by invitation at the Seventh Annual Research Symposium
of the American Diabetes Association. Boston. September 22, 1968.

Supported in part by a United States Public Health Service training
grant (5T1-AM-5136) and by a research grant {AM-11961) from the
United States Public Health Service (Dr. Merimee was the recipient
of a research and development award from the American Diabetes
Association and Dr. Rabinowitz was an established investigator of the
American Heart Association, supported by the Heart Association of
Maryland {1963-1968}).
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than men. Treatment of men with diethylstilbestrol
augmented their HGH response to arginine, whereas
methyliestosterone pretreatment did not decrease
the response in women. The HGH response to ar-
ginine was not abolished by acute hyperglycemia
but was attenuated or delayed by a previous stimulus
for HGH reiease.

In the use of this test of pituitary function, itis neces-
sary touseaproperdoseofarginine, toavoidotherstim-
uli of HGH release, and to pretreat men with estrogens.

jects follows either the oral ingestion of protein «.
the intravenous administration of several ami
acids. ™ After our initial report of arginine-initiatc
HGH release, we reported. in a preliminary fon
several conditions modifyving the HGH response

arginine in intact man.** A more complete chare
terization of the HGH response to arginine is t]
subject of the present report. HGH secretion

compared in males and females after infusion «
graded doses of arginine. The effects of stilbesti
pretreatment, methyltestosterone pretreatment an
accompanying hyperglvcemia on the HGH respons
to arginine are examined. Double-infusion studi

x de 2




