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FIG. 2. Photomicrograph of vesicular neck and
proximal urethra blocked by proteinaceous plug.

sis was not observed. Interstitial foci of in-
flammatory infiltrate were seen in many kid-
neys, and several mice had deposits of amor-
phous eosinophilic material (presumably
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amyloid) in glomeruli, spleen and liver. It
is not known whether the interstitial neph-
ritis and amyloidosis were related to the
urinary obstruction or coincidental. The pre-
sumptive cause of death was acute urinary
retention.

Several bladder plugs were collected and
pooled for chemical analysis. They were neg-
ative for calcium, oxylate, phosphate, and
uric acid. They were completely digested
when left overnight in a 0.2% solutien of
trypsin and water, indicating that they were
composed largely or entirely of protein.

Summary. Proteinaceous bladder plugs are
reported as a cause of acute urinary ob-
struction and death in laboratory mice.
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Examination of Erythrocyte I181.T, and I®..T; Uptake Test for
Thyroid Function in Chickens.* (30596)

Max O. HurcHins (Introduced by Edwin L. Smith)
Department of Physiology, University of Texas Dental Branch, Houston

Recently Hamolsky ez al(1) have devised
an in vitro test of thyroid function in humans
employing I*3!-labeled triiodothyronine (T3).
This test of thyroid function is a simple and
rapid procedure. It requires only a small
sample of blood from the subject, and it
yields results of diagnostic accuracy com-
parable to other tests, such as determination
of the basal metabolic rate, serum protein
bound iodine (PBI) and thyroid uptake of
1131'

This test has been extensively employed
not only in measuring thyroid function in
humans(1,2), but also in rats(3) and cattle
(4). Since chicken blood differs from these
mammals in that it contains no specific thy-
roxine binding protein(6,7), and has a low
serum PBI(5), it was important to evaluate
Hamolsky’s method as a test for thyroid
function in chickens. A second object of this
study was to evaluate the observation made

* This work has been supported in part by USPHS
Grant 1 SO1 FR-05344-01.

by Heninger and Newcomer(8) that there is
a difference in binding affinity for T3 and
thyroxine (T4) by chicken plasma protein,
as reflected by this test.

Materials and methods. White Rock cock-
erels, ranging in age from 1 day to 1 week,
were divided into 3 groups and treated as fol-
lows: (a) Group I received desiccated thy-
roidt in their food (0.1 g per 1 kg of food),
(b) Group II served as normal controls and
were untreated, (c¢) Group III received pro-
pylthiouracil in their drinking water.

Mean body weights of each group were
calculated every 14 days, and at 9 weeks of
age the erythrocyte uptake test was con-
ducted. The methods of Hamolsky ef al(1)
were followed throughout, except for certain
modifications necessary to adapt them to
chickens. Blood was collected by cardiac
puncture and 2 ml were placed in each of 2
tubes which contained potassium oxalate. A

t U.S.P. Nutritional Biochemicals Corporation.
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FIG. 1. Mean body weights for each group during a 9-week experimental period. Vertieal
dotted line indicates standard deviation of mean. Propylthiouracil significantly depressed
body weights in these chickens (p .01). .

FIG. 2. Mean thyroid weight in mg% for each group at 9 weeks of age. Number of ani-
mals used shown at top of each bar. Darkened line indicates standard error of mean. Thy-
roid fed chickens had a significantly smaller mean thyroid weight than normal controls
(3.3 £ .28 vs 4.56 + .27 respectively, p .05). Propylthiouracil chickens had significantly larger
mean thyroid weight than normal controls (p .01).

FIG. 3. The % uptake of I'"-T; by red blood cells for each group at 9 weeks of age.
Number of animals used shown in parentheses. Mean and standard deviation for each group
is given. No significant differences for mean % uptake were noted among the 3 groups.

FIG. 4. The % uptake of I'®-T, by red blood cells for each group at 9 weeks of age.
Number of animals used shown in parentheses. = Mean and standard deviation for each group
is given. No significant difference for mean % uptake was noted among the 3 groups.
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0.1 ml of dilute I'81-T;% (20,000 to 40,000
c¢/m) was added to each tube and the tubes
were then stoppered prior to incubation. The
incubation temperature (41.5°C) corres-
ponded to the higher body temperature ob-
served in birds(9), instead of to the body
temperature of humans. The tubes were
gently shaken for 2 hours, then a 1.0 ml ali-
quot was taken for counting in a well-type
scintillation counter. Each aliquot was then
suspended in 10 ml of 0.92% saline solution
and centrifuged. After 6 of these washings,
each tube was recounted. The hematocrit
was determined by the microhematocrit meth-
od at time of collection of blood and, accord-
ing to Hamolsky’s procedure(1), these values
were used to calculate the % erythrocyte up-
take of T;. Duplicate samples from each
sample differing by 3% or more were dis-
carded. The thyroids were collected from sev-
eral birds of each group, and the weights
expressed as mg% (mg/100 g body weight).

The above procedure was repeated except
that I'31-T, was added to the blood instead
of T3L.T,, ‘

Results. The group of chickens given pro-
pylthiouracil had a significantly smaller mean
body weight and a significantly larger mean
thyroid weight than the thyroid fed or normal
control groups (Fig. 1, 2). The chickens
that were fed thyroid were not significantly
different from the normal control chickens in
body weight, but they had a significantly
smaller thyroid weight. No other parameters
of thyroid function were measured in these
chickens with the exception of the iz vitro
test.

The results of the in wvitro erythrocyte
I18L.T; uptake test are shown in Fig. 3. The
2-hour incubation period employed in this
investigation produced no significant differ-
ences in the mean I'%1-T; uptake or the mean
T18L.T, uptake of the 3 groups (Fig. 4). The
values reported in this study for % uptake
of T'81.T; and I'8:-T, for erythrocytes from
normal control chickens were similar to those

{ Various shipments of labeled Ty and T, from
Abbott Laboratories contained a mean purity of
86% and 929% respectively, as indicated by single
dimensional chromatography in butanol, ethanol, 2N
ammonium hydroxide (5:1:2).
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of Heninger and Newcomer(8), and con-
firmed their observations that Ty and T, have
different binding affinities for the chicken
plasma protein, as reflected by Hamolsky’s
test.

Summary and discussion. From the results
of this work the in vitro erythrocyte I131-T;
uptake test was not useful for the measure-
ment on thyroid function in chickens.

Sodee(2) and Szabo(4) pointed out that
the outcome of the test was dependent upon
avoiding technical variations in the procedure.
In the present investigation, temperature was
controlled and the same treatment was given
to all samples. According to Saxena et al(3),
the use of propylthiouracil did not appear to
alter the erythrocyte’s ability to take up
I1%1.T;3; therefore, the use of propylthiouracil
to produce hypothyroidism should not have
affected the outcome of the test. It is pos-
sible that there were no differences in thyroid
secretory rate among the 3 groups of chickens,
since no parameters of thyroid function (PBI,
1181 yptake or I'%! release) were measured.
However, since thyroid weights in mg% were
significantly different among the 3 groups and
the body weights in the propylthiouracil group
were significantly low, it is improbable that
thyroid function in all 3 groups was the same.

Another contributing factor or factors in
the failure of this test may have been the
low PBI value reported in avian plasma by
Mellen and Hardy (5). Tata and Shellabarger
(6,7) also have reported that T, and T; are
not transported in avian sera by the alpha-
type globulin found in mammals, but are
bound less firmly to the serum albumin frac-
tion. Since in mammals this test actually
measures the degree of saturation of several
plasma proteins, particularly the globulin
fraction with T, it is conceivable that in
chickens T; not bhound to plasma proteins
would become bound te a greater degree on
the erythrocytes. The latter possibility was
observed earlier by Heninger and Newcomer
(8). Itis not clear why the erythrocytes from
hypothyroid chickens should not bind less
of the added T; than erythrocytes from nor-
mal controls. Possibly the nucleated charac-
ter of the avian erythrocytes contributed to
the erythrocyte values reported in Fig. 3 and
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4, since Carter et al(10) reported that human
reticulocytes had a high binding power for
Ts.

31T, was added to the erythrocytes in
order to examine the use of this isotope in
conducting this iz vitro erythrocyte uptake
test in chickens. Since Ty was bound firmly
to the avian plasma proteins and weakly to
the erythrocytes as it is in humans, it was
concluded, on the basis of this work, that
I131.T, also could not be used in estimating
thyroid function by the erythrocyte uptake
test. '

The author wishes to acknowledge the excellent
technical assistance of Mrs. D. K. Fleming.
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