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RADIOIODINATED HUMANSERUM
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BERGER, WILLIAM H. MERONEY,5AND KENNETH

FREMONT-SMITH6

(From the Department of Metabolism, Walter Reed Army Institute of Research,
Washington, D. C.)

(Submitted for publication May 3, 1957; accepted June 26, 1958)

Radioiodinated proteins have been widely used
as a convenient tag for plasma proteins since the
description by Sterling (1). Recently evidence
has been summarized suggesting that in many
studies iodinated proteins do not behave as does
the native protein (2). The chemical mixture for
attaching'the iodine label, the number of iodine
molecules per protein molecule and the irradiation
arising from the label may affect the protein
molecule. Thus, proteins iodinated in most labora-
tories disappear from the plasma more rapidly
than protein containing endogenous labels of N. C
or S (3-6). This difference is decreased by the
use of carefully prepared iodinated proteins (7, 8)
and is probably accounted for on the one hand by
denaturation of the iodinated protein (7-9) and
on the other hand by slight reutilization of the
N, C or S label (3, 4, 6).

This paper presents a modified method of using
human iodinated serum albumin (HISA), com-
mercially prepared, in which the same preparation
is employed in both a control and an experimental
period. It will be shown that high levels of dietary
protein and the administration of large doses of
L-triiodothyronine increase the catabolic rate of
HISA.

1 An abstract of this article appeared in J. clin. Invest.
1956, 35, 705.

2 Present address: Postgraduate Medical School, Du-
cane Rd., London, England.

3 Present address: Chemistry Department, University
of Pittsburgh, Pittsburgh, Pa.

4Present address: Medical Nutrition Laboratory, Fitz-
simmons General Hospital, Denver, Colo.

5 Present address: United States Army Tropical Re-
search Medical Laboratory, Puerto Rico.

a Present address: Mary Imogene Bassett Hospital,
Cooperstown, N. Y.

METHODS

Subjects, diets, and collections. All subjects were con-
fined to a metabolic ward throughout the period of
study. Liquid diets as previously described (10) were
administered in divided feedings. Table I gives perti-
nent clinical data on the subjects and lists the calculated
protein, fat, carbohydrate and caloric content of the diets
during each study. An equilibration period of at least
three days on the diet was employed before collections
were begun. All subjects (except No. 7) received 0.2
ml. Lugol's solution three times daily while under study.
Urine and feces were stored under refrigeration through-
out the collection period. Collection periods were of 24
hours duration for urine and of 72 or 96 hours duration
for feces. Urinary creatinine was determined on all
urine specimens as a check on the completeness of col-
lection. The methods of chemical analysis are those
previously described (11).

Labeling of the patient, analysis for radioactivity.
HISA was administered intravenously within two days
of receipt of the shipment from the manufacturer. All
lots of HISA were dialyzed to determine the fraction of
the radioactivity unbound to protein. All lots employed
in these studies had less than 3 per cent dialyzable radio-
activity. Approximately 100 Ac. was employed for each
study of 16 days duration; the dose was doubled for each
8 additional days planned but did not excede 400 Atc. The
calculated dose was taken up in a tared tuberculin syringe
which was then reweighed. The HISA was given intra-
venously and the syringe was rinsed three times with
the patient's blood while still in place, giving the rinsed
blood back to the patient. A standard HISA solution
was simultaneously prepared by rinsing the contents
of a similar syringe into a volumetric flask employing
three rinses with water rather than blood. A Tracer
Laboratories well scintillation counter Model DS3 with
a Nuclear number 183 scaler was used for counting.
Counting periods were in general three minutes but were
prolonged when necessary to measure a minimum of
1,000 counts above background.

7Abbott Laboratories radioiodinated serum albumin
(RISA®) was used throughout these studies.
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1443IODINATED-ALBUMIN IN METABOLIC STUDIES

TABLE I

Pertinent clinical data and dietary intake on each experimental subject

Calories/
No. Age Sex Diagnosis Study Wt. Protein CHO Fat day

yrs. Kg. Gm./day Gm./day Gm./day
1 20 M Herniated nucleus pulposis (HNP), High protein 97 292 279 125 3,420

6 weeks postoperative Low protein 50 402 179 3,390

2 20 M Contracting scars on hand High protein 87 265 253 113 3,100
Low protein 44 269 204 3,040

3 60 M Senile osteoporosis High protein 48 149 195 42 1,760
Low protein 26 207 92 1,740
Triiodothy- 149 195 42 1,760

ronine
(T-3)

4 25 M Adrenalectomized for Cushing's dis- High protein 72 219 236 81 2,540
ease; maintained 50 mg. hydrocor- Low protein 41 352 112 2,560
tisone; 6 months postoperative T-3 62 66 22 710

5 26 M HNP, 8 weeks postoperative High protein 89 265 255 111 3,070
Low protein 46 380 168 3,190
T-3 46 380 168 3,190

6 27 M Obesity and eosinophilic granuloma T-3 100 82 60 7 620
of lung and bone irradiated 5 months
previously

7 22 M Total thyroidectomy for papillary Lugol's 102 102 502 181 4,020
carcinoma, 4 months postoperative, solution
maintained on 3 grains thyroid per
day

Blood samples were drawn 20 minutes after the labeling
dose was given and each morning thereafter, using dry
heparin as the anticoagulant. Duplicate 1 ml. samples
of plasma were pipetted into counting tubes and held for
counting. Duplicate 1 ml. samples of urine were taken
from each 24 hour urine collection; two successive 24
hour collections were then combined and aliquots taken
for creatinine and nitrogen analysis. When the radio-
activity of the urine specimen was too low for accurate
counting, concentration of radioactivity was carried out
as follows: 10 ml. of urine was placed directly in a
counting tube and 0.2 ml. of 0.1 N sodium thiosulfate, 1
ml. of 10 per cent nitric acid and 2 ml. of 10 per cent
silver nitrate were added. The tubes were heated in a
boiling water bath for 15 minutes and after cooling were
centrifuged to concentrate the precipitated AgIl in the
bottom of the tube where it could be counted without
removing the supernatant. Pure solutions of NaI' were
totally recovered by this procedure and in urine at least
97 per cent of the radioactivity was recovered (average of
10 urines, 98.8 per cent).

Presentation and interpretation of data. The experi-
mental data are presented as outlined by Berson, Yalow,
Schreiber and Post (8). The radioactivity of the plasma
samples was plotted as a function of time on semilog.
paper; this will be referred to as the -"plasma curve."
The radioactivity in the urine was also plotted as a func-
tion of time on semilog. paper, but it was soon discovered
that failure to empty the urinary bladder completely at

the end of each collection period introduced considerable
fluctuation in many of the urinary curves. For this rea-
son, the urinary excretion data are presented in the per
cent remaining curve, a semilog. plot of the radioactivity
that remains within the body at any given time plotted
as a function of time. Day by day fluctuations are mini-
mal in the per cent remaining curve, rendering it much
more susceptible to statistical calculations.

The plasma curve is influenced by one or more of the
following: a) changes in plasma albumin concentration
or total albumin mass, b) the disappearance of intact
HISA or its labeled breakdown products from the plasma,
c) the synthesis of new albumin, and d) the catabolism
of HISA. If a) does not change (apart from new syn-
thesis) and the labeled breakdown products of HISA
disappear promptly from the plasma, the plasma curve
is then a measure of the rate of synthesis and the rate
of catabolism of albumin. Similarly, the per cent remain-
ing curve is influenced by a) the excretion of HISA or
of its labeled breakdown products (other than I'), b)
the excretion of I' and c) the catabolism of HISA. If
the only significant product of HISA is labeled iodide and
the I' is excreted promptly, the per cent remaining
curve is then a measure of the catabolic rate of albumin.
The validity of these assumptions has been considered
by Berson and co-workers (8).

None of the present patients had proteinuria. Oc-
casional T-1824 spaces in each patient and daily measure
of the serum protein showed no significant change dur-
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FIG. 1. HYPOTHETICAL PER CENT REMAINING CURVE SHOWINGTHE
ALIGNMENT OF A CONTROLPERIOD AND AN EXPERIMENTAL PERIOD

Lines a, b and d represent possible variations from line c obtained by
extrapolation of the linear portion of the control period.

ing the studies. In the calculation of the per cent re-
maining curve, correction was made each day for the I"3
removed in the blood sample. When the per cent remain-
ing is 20 per cent or less, this curve becomes exquisitely
sensitive to both slight losses of urine and errors in the
dose given; for this reason, these factors were care-
fully controlled.

In the present experiments sufficient HISA was given
so that a single label would extend throughout two pe-
riods, a control and an experimental one. Figure 1 pre-
sents a hypothetical curve to illustrate experimental de-
sign. Curve c represents an extension of the best line
observed during the control period. It has been demon-
strated (8) that such curves tend to become more and
more flattened as observation is prolonged, as illustrated
in Figure 1, Curve b-they never become steeper. If a
variable were introduced at the end of the control period,
resulting in a decreased slope (Curve a) the change could
not be distinguished from that frequently observed spon-
taneously. If, however, the control and experimental
periods were so aligned that an increased slope occurred
during the experimental period (Curve d), the signifi-
cance of the change would be indisputable. In this
event, the magnitude of the change may be estimated by
subtracting the per cent change per day 8 of the control
curve (c) from that of the experimental curve (d) and
multiplying this difference by the total exchangeable al-
bumin (8) in grams. This yields a minimal estimate of
the increased breakdown of albumin in grams per day,
for the extrapolated control curve, had it remained un-
disturbed, might have gradually flattened (Curve b).

8 The half-life (t1o2) is the time necessary for the
plasma radioactivity curve (or the per cent remaining
curve) to reach Yi of its initial value and is obtained
graphically. The per cent change per day is calculated
from the formula, In 2/ti,2 X 100.

The statistical calculation in each instance is to compare
the slope of the line on the left half of the graph with
the slope of the line on the right half of the graph (12).
In these calculations, as employed later, the first six
points on the graph are arbitrarily omitted from con-
sideration since this number of points seems to include
the necessary time for the equilibration of the HISA with
the extravascular albumin pool. Unless qualified, "sig-
nificant" means significant at the 1 per cent level.

Influence of protein content of the diet-Experimental
and results. Five subjects were studied (Table I, Sub-
jects 1 through 5). Two isocaloric diets were employed
in the study of each subject, one containing 0.5 gram and
the other 3.0 grams of protein per Kg. of body weight.
A representative study is illustrated in Figure 2. After
the subject-had equilibrated to the low protein diet (not
shown in Figure 2), he was given HISA and the plasma
levels and urinary excretion of radioactivity were meas-
ured for two weeks. The diet was then abruptly changed
on Day 15 to high protein content and the radioactivity
measurements were continued long enough to detect any
change in the slope of the curves (Days 15 to 21). A
second dose of HISA9 was then given (Day 21) while
the subject remained on the high protein diet. After the
new curves were established (Days 21 to 35) the diet was
abruptly returned to the low protein (Day 36). The
first per cent remaining curve in Figure 2 shows more
rapid catabolism of HISA when the protein intake is

9 If appreciable plasma radioactivity were left from the
previous dose of HISA, the size of the second dose was
increased to the maximum permissible to lessen the in-
fluence of a different lot of HISA. The "total dose" em-
ployed in the calculation of the per cent remaining was
the amount given plus the amount still present in the
body. The latter was estimated from the plasma ac-
tivity and the measured pool size.
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suddently shifted from low to high. Similarly, the sec-
ond per cent remaining curve in Figure 2 shows a flat-
tening when the dietary protein intake is suddenly
dropped from high to low; unlike the first curve, however,
this does not necessarily indicate a change in albumin
metabolism since the same change in the curve might
have been seen without any change in the experimental
situation (see Figure 1 and the discussion of Figure 1).

The dietary protocols for three of the five subjects
were identical to that illustrated in Figure 2; in the
other two subjects, the sequence was reversed, the diets
being high protein, low protein and high protein in that
order. The composite experience of all five subjects is
shown in Figures 3 and 4. In four of the five studies
there was significantly increased catabolism of HISA
when the dietary protein was suddenly increased (Figure
3). Although three of the five studies showed a statisti-
cally significant decrease in slope of the per cent remain-
ing curve when protein intake was suddenly decreased
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(Figure 4), the normal flattening of HISA curves (see
Figure 1) does not permit interpretations of changes in
this direction. The scatter observed in the plasma values
was so great that the changes were not interpretable
(sample data, Figure 2).

Discussion. Steinbock and Tarver, in studies using S33
labeled amino acids in rats, found that the half-life of
total serum protein was 17 days in animals eating a pro-
tein free diet, 5.1 days in animals on a diet containing
25 per cent protein and 2.9 days in animals on a diet
containing 65 per cent protein (13). Liver tissue re-
moved from animals maintained on a high protein diet
incorporated amino acids more rapidly than liver from
animals on a low protein diet (14). Blahd, Fields and
Goldman (15) measured the effect of diet on albumin
turnover in patients with the nephrotic syndrome and
found that an increased level of dietary protein ac-
celerated the albumin synthesis.

The present study shows that the catabolism of HISA
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FIG. 2. EFFECT OF VARYING PROTEIN INTAKE ON ALBUMIN TURNOVER
The diet was changed from 0.5 Gm. protein to 3 Gm. protein per Kg. body weight. The

straight lines in the per cent remaining curves are extrapolated from the early portion (Days
1 through 14) and (Days 21 through 35) into the later portion. From Days 14 through 21
the experimental points drop below the line indicating increased catabolism. Plasma radio-
activity has been divided by 104. Asterisk indicates patient had one meal of solid food-part of
usual diet removed to keep intake constant. The scale for the plasma values is arbitrarily
chosen.
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FIG. 3. EFFECT OF INCREASING THE INTAKE OF PROTEIN ON THE ]RATE OF
DEGRADATIONOF RADioALBUMIN

The lines represent the least square fit line of the period of low protein ad-
ministration extrapolated into the period of high protein administration. In
all except No. 4 the points fall beneath the line indicating increased catabolism
of albumin.

is accelerated by a sudden surfeit of protein in the diet.
The maximum change was seen in Subject 1 in whom the
half-life of the per cent remaining curve changed from
11.5 to 9.5 days. This represents an increased break-
down of approximately 1.2 grams of albumin per day.
The albumin pool was 350 grams and this increase was
17 per cent in the per cent change per day. In addition to
using the increased amounts of dietary protein for energy
metabolism and protein stores (note the positive nitro-
gen balance), the body seems to increase the replacement
rate of existing protein molecules; the lack of response
in Subject 4 (Figures 3 and 4) is interesting, for this
man had no functioning adrenal tissue and was main-
tained entirely on exogenous compound F (50 mg. per
day). Administration of excess adrenal cortical hor-
mones may produce increased protein catabolism (16,
17). The catabolic effect of sudden increases in the pro-
tein in the diet may therefore be mediated through the
adrenal cortical hormones. It is possible that the pro-
longed survival of plasma proteins tagged with S'5 ob-
served by Armstrong and associates (18, 19). in uremia
was due to relative protein starvation, if this were pre-
scribed as part of treatment of the disease.

The diets used in this study were isocaloric and there-
fore increase in the protein content was accompanied by

decrease in the fat and carbohydrate content. The pos-
sible effect of the concomitant changes in fat and carbo-
hydrate intake on HISA catabolism was not investigated.

Influence of 1 -trii6dothyroinine-Experimental and re-
sults. The effect of the acute administration of large doses
of L-triiodothyronine on HISA catabolism was studied
in four subjects (Table I, Subjects 3 to 6). A represen-
tative study is illustrated in Figure 5. The subject was
observed for 14 days after the administration of HISA
while the plasma and the per cent remaining radioac-
tivity curves became stable. Five hundred micrograms
(0.5 mg.) of L-triiodothyronine was then administered
every 12 hours for 7 days 10 (Days 15 through 21), and
measurement of the urine and plasma radioactivity was
continued during, and for two weeks after, the triiodo-
thyronine administration. A composite chart of the per
cent remaining curves from all four subjects is presented
in Figure 6. In all four curves there is a significant in-
crease in the slope of the curve which corresponds in time
to the period of negative nitrogen balance. Table II pre-
sents data derived from the experiments in each sub-
ject. The cumulative negative nitrogen balance during

10 In one experiment, Subject 4, triiodothyronine ad-
ministration lasted only four days.
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DEGRADATIONOF RADIOALBUMIN
The lines represent the best fitted line of the period of high protein administration

extrapolated into the period of low protein administration. In all except Patients 4
and 5 the points fall above the line. The meaning of this change is uncertain.

the period of triiodothyronine administration, the size of
the albumin pool and the percentage breakdown of the
serum albumin per day, before and during triiodothy-
ronine administration, are noted. The cumulative nega-

tive nitrogen balance was calculated from a baseline
established during the control period and arbitrarily set
as zero. This "negative" balance thus represents in-
creased whole body nitrogen catabolism. Subjects 3 and
5 were on a diet containing adequate calories (approxi-
mately 35 cal. per Kg.), whereas Subjects 4 and 6 were

on deficient caloric intake; the latter pair showed a

much greater increase in albumin catabolism during the

period of triiodothyronine administration than the sub-

jects on adequate calories. In the two on deficient diets,
the increased catabolism of serum albumin was equiva-
lent to 69 and 112 per cent of the cumulative negative
nitrogen balance. In the two subjects on normal caloric
intake, the increased catabolism of serum albumin was

equivalent to 10 and 21 per cent of the negative nitrogen
balance (see Table II). The average ratio of albumin
nitrogen to total body nitrogen was 2.2 per cent (Col-
umn 6, Table II). In these studies no fall in the serum

albumin was observed; therefore, it is likely that albu-
min anabolism increased and unlikely that the increased

TABLE II

Effect of triiodothyronine (T-3) on albumin catabolism and nitrogen metabolism

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Cumu- Esti- Alb. N %Breakdown incread
negativetotal Albumin pool N ___________ay_lative mated Total N alb./day ab. breakdown

T
negative total Albumin pool ()Bfr uig () 7 1 S 9T-3 N body N xi)1 Before During (8)-(7)X(1)X(5) (9) X100

Subject duration balance (Ref. 20) Alb. N (3) T-3 T-3 100 (2)

no. days Gm. Kg. Gm. Gm. % Gm./day %
3 7 17.3 1.31 224 35.9 2.7 3.77 4.5 1.8 10
4 4 13.3 1.95 255 40.8 2.1 7.30 12 2 8.0 60
5 7 31.3 2.42 302 48.3 2.0 6.35 8.3 6.6 21
6 7 21.7 2.71 367 58.7 2.2 8.16 14.1 24.3 112
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FIG. 5. EFFECT OF TRIIODOTHYRONINEON ALBUMIN TURNOVER
The line in the per cent remaining curve is the best fitted line to the points

during triiodothyronine administration. Notice that the points in the precontrol
period fall below this line and the points in the postcontrol period fall above it.
In both, the rate of catabolism is slower than during triiodothyronine administra-
tion. The triiodothyronine effect persists longer than its time of administration,
as indicated by the prolonged negative N balance. The plasma values have been
divided by 1,000.

albumin catabolism actually accounts for much of the
negative nitrogen balance.

Discussion. Schwartz (21) reported that the half-life
of HISA was increased in myxedema and that restoration

of the euthyroid state was associated with a return of
the biological half-life toward normal. These findings
were confirmed by Lewallen, Rall, Berman and Hamel
(22). Dixon, Maurer and Deichmiller (23) reported a

TABLE III

Comparison of triiodothyronine (T-3) data

Crispell and associates (24) Rothschild and associates (25) Present study

Technique N15 glycine tag Iodinated albumin Iodinated albumin
Dose thyroid 0.105 mg./day T-3 12-18 grains desiccated thyroid/ 1 mg./day T-3

day
Clinical change None Marked thyrotoxicosis Marked thyrotoxicosis
Neg. N balance Slight, av. 1 Gm./day Not measured Marked, av. 5 Gm. day
Serum protein Slight fall No change
Albumin pool Fell Not measured
Plasma vol. No change No change
Conclusion Algebraic average of protein Serum albumin catabolism is in- Serum albumin catabolism is in-

synthesis is slowed creased; serum albumin syn- creased
thesis increased

Deduction Anti-anabolism is cause of Accelerated catabolism is cause
negative nitrogen balance of negative nitrogen balance;

albumin synthesis increased to
maintain serum protein
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FIG. 6. EFFECT OF TRIIODOTHYRONINEON ALBUMIN TURNOVER
The arrows delineate the duration of triiodothyronine administration. The

lines are the best fit during the pretriiodothyronine control period. Note the
apparent persistence of triiodothyronine effect on the curves after cessation of
its administration.

decreased half-life of labeled albumin in normal rabbits
treated with thyroxine. Crispell, Parson and Hollifield
(24) studied the incorporation of N15 labeled glycine into
the body proteins in patients with primary myxedema and
found that soon after the administration of minimal doses
of triiodothyronine the rate of protein synthesis decreased,
but at higher doses the rate increased toward normal.
In a normal subject, small doses of triiodothyronine pro-

duced a definite decrease in the rate of protein synthesis.
Rothschild, Bauman, Yalow and Berson (25) have pre-

sented studies similar to the present ones in euthyroid
subjects receiving 12 to 18 grains of desiccated thyroid
daily. They found increased catabolism of serum albu-
min. The present study shows about twice the rate of
catabolism during the control period as compared to
Rothschild and co-workers' values, reflecting differences
in the iodinated albumin employed. Rothschild and as-

sociates reported that the mean increased catabolism dur-
ing thyroid administration was 30.3 per cent; the two
subjects in the present study on normal diets showed
values of 28 and 30 per cent. The two subj ects on

caloric deficient diets showed 60 and 75 per cent. Roth-
schild and associates found a decline in the serum albu-
min concentration and a fall in the total exchangeable
albumin, but the latter fall was not as great as the in-
creased catabolic rate would produce during the period
of observation so that synthesis was increased. In our

study a change in albumin concentration was not found
and the plasma volume (T-1824) did not change. The
similarities and the differences in the experimental studies
of Crispell and co-workers (24), Rothschild and co-

workers (25) and the present authors are presented in
Table III, along with the conclusions and deductions
that may be drawn.

From this it seems likely that thyroid hormone acts
similarly in normal subj ects receiving large doses and
in myxedema subj ects receiving replacement therapy.
Both catabolism and anabolism of serum albumin are in-
creased and negative nitrogen balance results, at least
during the early administration. Anabolism of serum

albumin is increased almost to the same degree that ca-

tabolism is increased. The lower dose of triiodothyronine
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employed by Crispell and associates (24) in a normal sub-
ject to demonstrate decreased anabolism was not used in
the present study. The plasma values showed too great
a scatter for statistically valid conclusions regarding al-
bumin anabolism.

GENERALDISCUSSION

HISA as it is commonly prepared gives variable
plasma and per cent remaining curves, and this
considerable biological variation has been empha-
sized (8). This variation is observed when the
same lot is given to different individuals or when
different lots are given at different times to the
same individual. It has recently become possible
to prepare iodinated proteins that have more re-

producible half-lives, but these are not generally
available (7). The HISA preparation used in
this study has been compared with HISA pro-
duced by the more recent methods (26). The
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HISA employed in these studies demonstrates this
lack of reproducibility. Thus in Figures 3 and 4,
the slopes of the curves on the lefthand half of the
charts are not identical. Similarly, in Figure 2,
the initial portion of the second per cent remaining
curve has a much more shallow slope than the ini-
tial portion of the first curve, despite the fact that
the patient is now on a higher protein intake.
'Thus, the comparison of moderate changes in the
slope of HISA curves between individuals or be-
tween sequential studies in the same subject at dif-
ferent points in the course of diseases is not valid.
It has been shown that a single HISA label will
follow a predictable pattern (see discussion, Fig-
ure 1) for 35 days or more (Figure 7). By use

of a single label for both the control and experi-
mental study, comparisons become valid. This
comparison holds even though HISA may not be
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FIG. 7. EFFECT OF LUGOL's SOLUTION ON ALBUMIN TURNOVER
The line in the per cent remaining curve is the best fitted line to the points dur-

ing the administration of Lugol's solution. The points in the precontrol and post-
control period do not differ significantly from this line. The nitrogen balance did
not change during the administration of Lugol's solution.
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a perfect tracer for serum albumin. This tech-
nique was used by Lewallen and co-workers (22)
prior to the first report of these studies (27).

The use of samples of plasma to establish the
turnover curve has several deficiencies that are
largely corrected by use of the cumulative urinary
excretion or the per cent remaining curve. A
plasma sample represents a variable daily aliquot
of the total albumin pool subject to fluctuations of
hydration. The cumulative urinary excretion, on
the other hand, gives a sensitive daily measure
of change in the entire albumin pool (28). The
curve obtained from the plasma data is influenced
by both anabolism and catabolism of the plasma
proteins. The cumulative urinary excretion is a
function only of catabolism.

An isotopic label that is significantly reincor-
porated into proteins cannot be used for such stud-
ies as these, for all of the findings could represent
alteration in the rate of reincorporation. Sterling
(1) has reviewed the overwhelming evidence that
the radioactive label of iodinated proteins is not
reincorporated into newly synthesized native pro-
teins. Margen and Tarver (6) suggest that in
vivo exchange of I127 with the radioactive I13i may
occur and thus lead to a spuriously short life of
iodinated proteins.- To test such a possibility,
Lugol's solution was administered to an athyroid
subject after an HISA per cent remaining curve
had been established. This administration did not
alter the catabolic rate of HISA (Appendix and
Figure 7). If such a mechanism as proposed by
Margen and Tarver had been of measurable im-
portance, increase in the apparent catabolism of
HISA would have been expected.

In the present interpretation of the per cent re-
maining curve, it is assumed that the excretion of
1131 from the plasma into the urine remained con-
stant. Thyroxine (29) increases renal blood flow.
Could this change account for the experimental
observations? The excretion of I131 is exceedingly
rapid compared with the rate of breakdown of
HISA (8) and, therefore, any increase in the
renal clearance of 18l would manifest itself by an
increased urinary excretion of Il31 for one or two
days, but this excretion would then return to the
slower rate determined by the release of Il31 from
the catabolism of HISA. Such a possibility there-
fore, seems unlikely.

SUMMARY

Human iodinated serum albumin was employed
as a label of plasma albumin. A single injection
of the label was used for both the control and ex-
perimental observations. Observations were made
for periods up to 35 days. Very high protein in-
takes were found to accelerate the catabolism of
serum albumin significantly over the values ob-
served when the same subjects received isocaloric
diets lower in protein. Triiodothyronine accele-
rated the catabolism of serum albumin simultane-
ously with the production of negative nitrogen
balance.

APPENDIX

Effect of Lugol's solution on HISA curves
A male subject surgically rendered athyroid was stud-

ied some four months after surgery. The experimental
design (Figure 7) was similar to that used for triiodo-
thyronine except that he was not given Lugol's solution
initially, for there was no need to block the thyroid.
During the period from Day 15 to 26, 0.2 ml. of Lugol's
solution was administered orally three times daily. There
was no significant change in the N balance, and the ex-
perimental points in both the precontrol and postcontrol
period on the per cent remaining curve do not deviate
significantly from the line defined during the administra-
tion of Lugol's solution. See text for discussion.
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