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Studies from this laboratory have demon- 
strated no correlation between the suppres- 
sion of thyroid gland uptake of radioactive 
iodine and the amount of free thyroxine in 
the serum of rats bearing hormone-secreting 
pituitary tumors ( 1,2). 

Galton and Ingbar (3) reported an in- 
crease in percent free thyroxine (PFT) and 
an increase in absolute free thyroxine in sera 
of rats bearing the nonendocrine Walker 256 
carcinoma. They suggested that this may be 
either a nonspecific response to illness or a 
more specific response to the tumor. The 
present study attempted to delineate the 
effects of the prolactin- and ACTH-secreting 
rat pituitary tumor 7315a on thyroid func- 
tion and on serum free thyroxine levels. We 
will show that in intact rats, 7315a tumor 
decreased the uptake of radioactive iodine by 
the thyroid gland and increased the percent 
free thyroxine in serum. ,Evidence is 
presented that this increase was apparently 
mediated by adrenal corticosteroids. 

Materials and Methods. Adult Buffalo and 
Sprague-Dawley female rats were fed Purina 
lab chow and tap water ad libitum. The 
7315a tumor was implanted into the right 
subscapular area and the animals used for 
experimentation 6-7 weeks after implanta- 
tion, when the tumors measured 2 X 4 cm. 
Thyroid function was studied by injecting 
subcutaneously 2 pCi of Na1311/100 g of 
body weight and 20 hr later the radioactivity 
in the weighed thyroid tissue was deter- 
mined. Adrenalectomy or mock operation 
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was performed at the time of the tumor im- 
plantation in the experiments using tumor- 
bearing animals. Nontumor-bearing animals 
were adrenalectomized or mock operated 4-5 
weeks prior to sacrifice. Adrenalectomized 
rats were maintained on isotonic saline in 
place of water. The rats were anesthetized 
with ether and blood was collected by cardiac 
puncture. Serum from 2-4 rats was pooled 
to provide sufficient volume for the free thy- 
roxine assay. 

Corticosteroid-treated rats were injected 
subcutaneously with 1.0 mg of prednisolone 
tert-butylacetate (Merck) daily for 6 days. 
On the seventh day the rats were injected 
subcutaneously with 5 mg of hydrocortisone 
acetate and were sacrificed approximately 2 
hr later. Control rats received an identical 
series of injections of isotonic saline. 

Percent free thyroxine was determined by 
the method of Ingbar et al. (4). Thyroxine 
labeled with 1251 (0.25 mCi/ml) or 1311 (0.2 
mCi/ml) was purchased from Nuclear Chi- 
cago. Immediately upon receipt, 5 g of bov- 
ine serum albumin/100 ml was added to the 
thyroxine solution. 

Results. The data presented in Table I 
show that the in vivo uptake of Na1311 by 
thyroid tissue of intact female rats bearing 
the pituitary tumor 73 1 5a, which secretes 
ACTH and prolactin, is approximately 70% 
less than that of the controls. Since these 
animals were pseudopregnant, it was advisa- 
ble to investigate if tumor suppressed thyroid 
function in intact male or ovariectomized 
female rats. In intact male rats bearing this 
tumor, the thyroid glands contained much 
less radioactive iodide and qualitatively simi- 
lar results, although statistically insignificant, 
were produced by the tumor hormones in 
ovariectomized rats. Tumor hormones, how- 
ever, did not decrease thyroid function in 
adrenalectomized male or female rats. Fur- 
ther experiments were designed to investigate 
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the effect that adrenal steroid hormones had 
on thyroid function. 

The percent of free thyroxine in the sera of 
adrenalectomized control rats was found to 
slightly decrease as compared to intact con- 
trol animals as shown in Fig. 1. The sera of 
the intact 73151a tumor-bearing rats had a 
greatly increased PFT, but adrenalectomized 
rats bearing the 73 15a tumor demonstrated no 
increase in PFT. Tumor 7315a has previously 
been shown to secrete ACTH (5) .  Since ad- 
renalectomy prevented the increase in PFT 
caused by the tumor, it was thought that the 
elevation of PFT in intact rats might be medi- 
ated via ACTH stmulation of adrenal cortico- 
steroid secretion. T o  test this hypothesis, ad- 
renalectomized rats were injected with pred- 
nisolone, a synthetic adrenal corticosteroid. 

The data in Table I1 show that adrenalec- 
tomized rats injected with saline had a sig- 
nificantly decreased PFT compared to saline- 
injected, mock-operated controls. Injection of 
adrenalectomized rats with prednisolone sig- 
nificantly increased the PFT compared to 
adrenalectomized saline-treated rats. The 
PFT in the steroid-treated adrenalectomized 
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FIG. 1.  Percent free thyroxine in sera of intact and 
adrenalectomized nontumor - bearing Buffalo and 
73 15a tumor-bearing Buffalo rats. Mul.tiple deter- 
minations of pooled sera from 3-7 rats. 
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TABLE 11. Percent Free Thyroxine in Sera of 
Adrenalectomized Sprague-Dawley Rats Receiving 

Prednisolone." 

Mock operated Adrenalectomized 

Saline 0.206 0.016 0.120 2 0.012b 
Prednisolone - 0.314 2 0.0.53cd 

Values are expressed as mean f SEM ; mean of 
5 analyses of separately pooled sera from several 
rats. 

Significance of difference from intact saline 
p <O.Ol.  

Significance of difference from adrenalectomized 
saline p <O.Ol.  

Not significantly different from intact saline. 
1.0 mg of prednisolone tert-butylacetate was in- 
jected daily for 6 days; 2 hr before sacrifice on the 
seventh day, 5 mg of hydrocortisone acetate was 
injected. 

rats was not significantly different from the 
saline-treated, mock-operated controls, indi- 
cating that the steroid therapy increased 
PFT in the adrenalectomized animals to the 
intact control levels. 

Discussion. Previous reports from this la- 
boratory (1, 2 )  have described the effects of 
several pituitary tumors on thyroid function. 
The transplantable tumors MtTW5, which is 
known to secrete prolactin and growth hor- 
mone but not ACTH (6, 7), and 7315a 
which secretes prolactin and ACTH (8) de- 
creased thyroidal 1311 incorporation, while 
PBI was not significantly altered. I t  should 
be noted that 7315a tumor in most cases 
produced a decrease in the weight of the 
host's thyroid gland. In  addition, thyroid 
glands from nontumor male rats were larger 
than those found in nontumor female rats of 
the Buffalo strain even when the tissue 
weight was corrected for the differences in 
body weight. Rats bearing the MtTW5 tumor 
had PFT values which are not significantly 
different from nontumor-bearing controls, but 
the absolute free thyroxine level was signifi- 
cantly decreased. In rats bearing the pitui- 
tary tumor StWS, which secretes growth hor- 
mone but not prolactin (9), the PFT was 
also not significantly different from nontu- 
mor -bearing controls. 

The present study demonstrates that incor- 

poration of radioactive iodide into thyroid 
glands was decreased and that the PFT was 
elevated in rats bearing the prolactin and 
ACTH secreting tumor 73 15a. This increase 
in PFT caused by 7315a was completely 
blocked by adrenalectomy and thyroidal 1311 

uptake remained at  normal values. This sug- 
gests that the effect of the tumor is mediated 
by adrenal steroids, following adrenal stimu- 
lation by tumor ACTH. 

The effects of ACTH and corticosterone on 
thyroid function were extensively studied in 
humans and animals ( 10, 12). These studies 
showed that cortisone decreases radioiodine 
uptake by the thyroid and decreases PBI. The 
question of whether this is a real decrease in 
PBI or a dilution phenomenon has been 
raised ( 13). The present study demonstrates 
that adrenalectomy caused a significant de- 
crease in the PFT of rats and that corticos- 
teroid therapy prevented this fall, causing the 
PFT to return to levels equal to those of 
normal intact control rats. Since the PFT is 
an indirect measure of the total thyroxine- 
binding capacity of the serum, these results 
suggest a decrease in the thyroxine-binding 
proteins in the 73 15a tumor-bearing animals 
and in the adrenalectomized rats treated with 
corticosteroid. Oppenheimer and Werner 
(14) reported decreased binding of thyroxine 
to thyroxine-binding globulin (TGB) and 
increased binding to thyroxine-binding preal- 
bumin (TBPA) in humans following pred- 
nisolone administration. They found no 
change in free thyroxine levels, presumably 
due to the increase in thyroxine binding by 
prealbumin equalizing the decreased thyrox- 
ine bound by TGB. Since TBPA is not 
present in the rat, this equalizing system is 
absent, presumably allowing an increase in 
PFT during corticosteroid-induced decrease 
of thyroxine binding proteins in the serum. 
This may allow for increased feedback by 
free thyroxine of thyroid function at  the hy- 
pothalamo-pituitary level. 

Summary. The correlation between the 
suppression of thyroidal uptake of radioac- 
tive iodide and the serum percent free thy- 
roxine (PFT) in rats with hormone-secreting 
pituitary tumors was studied. Thyroid glands 
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in intact male or female rats bearing the 
pituitary tumor 73 1 5a, which secretes prolac- 
tin and ACTH, took up 30 and 34% of 
Na1311 as compared with nontumor intact 
controls. The serum PFT of these tumor- 
bearing rats was 72% higher than controls. 
Adrenalectomy resulted in complete restora- 
tion of thyroidal function to normal levels 
and was accompanied by a fall in serum 
PFT. Serum PFT was significantly decreased 
in the sera of adrenalectomized nontumor- 
bearing rats compared with intact controls, 
and this decrease was prevented by predniso- 
lone treatment. The PFT in sera of predniso- 
lone-treated adrenalectomized rats was not 
significantly different from intact controls. It 
is suggested that in the 7315a tumor-bearing 
animals the decreased thyroid function is 
related to the increase in serum PFT. This 
increase in PFT may reflect a decrease in 
total binding of thyroxine to serum proteins 
and this effect may be mediated by the ele- 
vated serum corticosteroids caused by the 
ACTH secreted by the pituitary tumor. 
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