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Normal rats were thyroidectomized at an early age and kept on low iodine diet
with two group controls (age and weight). After the experimental period the adrenal
weight was recorded and significant differences were found between age control and
thyroidectomized rats, and between the late group and weight control rats when
injected with ACTH. This could be interpreted as a permissive effect of the thyroid
hormones on the action of ACTH on the adrenal gland.

The effect that thyroidectomy has on
the suprarrenal gland is not clear. Dif
ferent authors (1, 3, 4, 5) working in
thyroid adrenal inte-relationship, obtained
contradictory results.

On a different line of work, Evans
et al. (2), showed deffinitively that in thy
roidectomized rats iodide restores the ca
pacity for growth, metabolic and heart
rates, and reproductive function. The same
group of authors suggest that this is due
to the extrathyroidal synthesis of thyroid
hormone in the rats, when they are fed
on diet with a high iodine content (10).
These findings induce to reconsidere some
of the works on thyroid physiology. It
could be that the disagreement on the
alterations in suprarrenal gland in the
thyroidectomized rats is due to a lack of
control of the iodide content in the diet 
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of the experimental animals used by dif
ferent workers (6, 8, 9).

In the present work we have tried to
study the changes on adrenal weight in
thyroidectomized rats kept on low iodine
diet, and the effect of treatment with
iodine, triiodo-thyronine (T3) and adreno
corticotrophic hormone (ACTH) as com
pared with controls.

Materials and Methods

Male Nestle rats were used. They were
weaned at 21 days of age and fed on a
comercial diet containing less than 1 itg of
iodide g. When they reached the weight
of 80 g (40 days of age), they were surgi
cally thyroidectomized and 4 days latter
were injected with 500 uC carrier free
131-1. The rats were exposed to 12 hr of
constant illumination daily at 22±1°C,
and weighed weekly. Two months after
thyroidectomy we began the treatment
with KI, T3 and ACTH. Two types of
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control animals were used: rats with the
same weight (weight controls of 50 days
of age) and rats the same age (age con
trols).

Potassium iodide (KI from B.D.H.) was
dissolved in sterilized 0.9 % NaCl. ACTH,
was a commercial preparation from Alter
Lab, T3 (Light and Cie.) was dissolved in
NaOH saline solution pH 8. All three
solutions were prepared fresh weekly and
kept in dark bottles under refrigeration.
They were injected subcutaneously once
daily for four days in a volume of
0.25 ml. The controls were injected with
the same volumen of saline solution.

Table I. Effect of ACTH on the body weight
and adrenal weight in thyroidectomized rats.
The data correspond of media values. Number
of rats in all groups: 8. All groups were in
jected for 3 days, except those with T3, wich
were injected for 4 days.
The administration of T3 was at doses of
0.01 /xg/day; ACTH, 1 I.U./day and KI,
1 mg/day.

The mean of age control is significantly dif
ferent from corresponding values for weight
control and thyroidectomized (P < 0.05).

The mean of thyroidectomized + ACTH is
significantly different from corresponding value
for weight control + ACTH (P < 0.05).

The mean of thyroidectomized + Ta is sig
nificantly different from corresponding values
for age control and weight control + ACTH
(P < 0.05).

Groups ( Body I
weight g

Adrenal weight (mg)
fiducial limits (95 %)

Weight control
Age control
Weight control +

+ ACTH
Thyroidectomized
Thyroidectomized +

+ ACTH
Thyroidectomized +

+ T?
Thyroidectomized +

+ T + ACTH
Thyroidectomized +

+ KI + ACTH

146.10 15.88 (14.96-16.96)
247.00 23.15 (21.62-24.31)
155.00 30.13 (26.63-31.25)

159.37 13.75 (12.67-14.83)
140.00 17.00 (16.08-18.08)

|
140.00 17.13 (16.24-18.21)

144.12 27.75 (26.85-28.83)

155.00 20.56 (19.55-21.57)

At the end of the experiments the rats
were killed by decapitation and the adre
nals cleaned from fat and weighed imme
diately.

Results

The growth rate of the experimental
animals are shown in figure 1. Results
with fiducial limits (95 %) for adrenal
weight and average body weights, in dif
ferent situations, are shown in table I.

Fig. 1. Comparison of the body weight evo
lution in thyroidectomized (T) and control (C)

rats.

Discussion

The rat has a large reserve of thyroid
hormone circulating in blood bound to
de plasma proteins, and this may be the
reason why they go on growing for a
month after thyroidectomy, until this store
is emptyed. It was important for our study
to work with animals absolutely free of
thyroid hormone. To ensure this, we
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waited one more month after the wheight
plateau was reached, before starting the
treatments (8, 9).

The changes in adrenal weight seem
to show that under the conditions that
our rats are kept, there is significant dif
ferences between our age controls and the
thyroidectomized rats and there is no dif
ference between the thyroidectomized and
the weight controls. This may be inter
preted as showing that thyroid hormone is
needed for growth of the adrenal gland
as it is needed for the growth of any
organ in the rat, but does not show any
specific action of thyroid hormone on the
adrenal gland.

The differences in adrenal weight bet
ween thyroidectomized rats and weight
controls are highly significant in the
groups of rats treated with ACTH. These
results point to the possibility that ACTH
has no corticotrophic effect in thyroidec
tomized rats kept on low iodine diet. The
corticotrophic effect of exogeneous ACTH
is restored if the thyroidectomized rats are
injected with a daily dose of 0.01 gamma
of T3 for four days. T3 was used instead
of thyroxine because the former does not
accumulate in the rats blood (8).

The same dose of T3 alone for the
same period of time does not produce an
increase in suprarrenal weight in these
animals. The results obtained in the rats
treated with KI confirme Evans and
Taurog (2, 10) hypothesis that the ad
ministration of iodide may correct some
of the signs of thyroide hormone dcf-
ficiency in the thyroidectomized rat.

The fact that the doses of T;1. which
fully restores the corticotrophic effect of
ACTH has practically no effect on body 

growth (2, 10) plasma cholesterol or me
tabolic rate of thyroidectomized rats, ma
kes it worth to considere the possibility
that the thyroid hormone has cualitative
different actions according to its concen
trations in blood: at a very low concen
tration it could develope this type of «per-
missive action» on the effect of other
hormones; at higher levels would induce
the known physiological effects of thy
roid hormone (allow body growth, increase
metabolic, rate and heart rate), and at
great levels will produce its pharmacolo
gical effects by uncoupling oxidative phos
phorylation or by modifying the structure
of mitochondria (7).
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