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Administration of cortisone for short peri- 
ods of time reduced thyroidal uptake of radio- 
iodine (1-3) in both intact and hypophysec- 
tomized rats given TSH and cortisone (4, 5 ) .  
Concomitantly, in hypophysectomized ani- 
mals there was an increased renal clearance 
of iodide while thyroidal clearance was unal- 
tered ( 4 ) .  The decreased thyroidal uptake of 
1311 was attributed to a corticoid-induced 
increase in renal iodide clearance. In  support 
of this hypothesis, cortisone reportedly in- 
creased 1311 uptake in both bilaterally 
nephrectomized animals with intact pitui- 
taries or hypophysectomized animals treated 
with TSH ( 5 ) .  

In contrast, stress-induced decrease of 1311 

uptake persisted after bilateral nephrectomy 
(6).  Since the effects of stress are mediated 
at  least in part by adrenocorticoids, the role 
of the kidney in the effect of corticoids on 
the thyroid remains unclear. I n  addition, thy- 
roid weight and protein anabolism are de- 
creased in intact rats after cortisone treat- 
ment ( 7 ) .  In  an attempt to resolve some of 
these differences, we have investigated the 
action of cortisone on thyroid gland iodide 
metabolism in hypophysectomized rats that 
were maintained on homologous pituitary ho- 
mogenates and bilaterally nephrectomized 
just prior to 1251 treatment. 

Methods. Twenty-eight male rats of the 
Rolfsmeyer strain (Rolfsmeyer, Inc., Madi- 
son, Wisconsin) were hypophysectomized, 
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placed on Purina Rat Chow, and given 
a solution of .85% NaCl, 5% dextrose, and 
.15% tetracycline in water to drink. Of these, 
14 received pituitary replacement therapy by 
daily subcutaneous injections of rat pitui- 
tary homogenates. Rat pituitary glands which 
had been collected at  hypophysectomy and 
quickly frozen were homogenized in 1 ml of 
0.85% NaC1. The homogenate was divided 
into small portions and frozen. Prior to injec- 
tion the homogenate was thawed and mixed. 
Each rat received the equivalent of 1 pitui- 
tary (0.2 ml of homogenate) each day. Con- 
trol animals identical in weight and sex were 
maintained under the same conditions as the 
experimental rats. On Day 8 after hy- 
pophysectomy, daily subcutaneous injections 
of cortisone 5 mg/dayJrat were administered 
to seven hypophysectomized and eight con- 
trol rats. On postoperative Day 14, all ani- 
mals were bilaterally nephrectomized through 
flank incisions under ether anesthesia. One 
hour after nephrectomy, each animal re- 
ceived 2 pCi Na1251 in 0.5 ml 0.85% NaCl ip. 
Cortisone was given a t  this time in the indi- 
cated groups. Eighteen hours after the radi- 
oiodide injection the animals were sacrificed 
under ether anesthesia. The thyroids were 
dissected out, weighed, and placed in test 
tubes for counting. Completeness of hy- 
pophysectomy was checked at  sacrifice by 
examination of the sella turcica. Animals that 
died after nephrectomy or animals in which 
pituitary remnants were found were rejected 
from the study. The thyroid samples were 
counted in a Nuclear Chicago well-type scin- 
tillation counter equipped with a single- 
channel analyzer. A standard of the injected 
solution was counted at the same time. The 
data were analyzed by Student's d test. 
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Result. Cortisone treatment caused a sig- 
nificant reduction in thyroid weight in both 
pituitary-intact and hypophysectomized-pitu- 
itary replaced groups. However, cortisone 
treatment did not reduce the total radioio- 
dine uptake in bilaterally nephrectomized ani- 
mals. This occurred in both hypophysectom- 
ized pi tuitary-replaced animals and those 
with intact pituitaries. Since cortisone re- 
duced thyroid weight but not radioiodine up- 
take, there was a significant increase in the 
percentage of uptake of lZSI per mg of gland 
tissue. Although pituitary replacement thera- 
py alone had no effect on thyroid gland 
weight it did increase the glands avidity for 
lZ61. The percentage of uptake by thyroid 
glands of the pituitary-injected rats was es- 
sentially double that of their respective pitui- 
tary-intact controls (Table I) .  

Discussion. A1 though several hypotheses 
have been proposed to explain the effect of 
cortisone on iodide metabolism in the thryoid 
gland of the intact animal, the mechanism of 
action still remains unclear. Reduction in 
iodide uptake by cortisone could be accom- 
plished by several mechanisms. Increased 
renal clearance of iodide could account for 
the decreased gland uptake (4, 5). However, 
in man the thryoid-suppressive effect can be 
differentiated from the renal effect of the 
hormone (8, 9). Furthermore, nephrectomy 
abolished the thyroid-suppressive effect of 
administered steroid ( 5 )  in hypophysectom- 
ized rats although it was ineffective in 
stressed animals with intact pituitaries (6) .  

This apparent inconsistency could be ex- 
plained by a different extrathyroidal iodide 
pool in a stressed intact rat and hypophysec- 
tomized animal receiving cortisone treatment. 
Iodide clearance varies markedly with the 
intake of water and electrolytes, and cor- 
tisone increased the iodide clearance of 
adrenalectomized and hypophysectomized- 
adrenalectomized animals, but not of intact 
animals ( 10). Thus cortisone treatment prior 
to nephrectomy could have depleted the ex- 
trathyroidal iodide pool in the hypophysecto- 
mized-TSH-maintained animal while not 
affecting the intact rat. 

The purpose of our study was to determine 
whether cortisone could exert a direct effect 
on thyroid glands of hypophysectomized ani- 
mals that were given pituitary gland replace- 
ment therapy in order to obviate the possibil- 
ity of extrathyroidal iodine depletion. The 
use of pituitary homogenate provided all the 
pituitary hormones while eliminating any cor- 
ticoid-mediated effect on the pituitary-thy- 
roid axis, thus maintaining the hypophysecto- 
mized rats in a more normal state. The ap- 
parent effectiveness of pituitary replacement 
is evidenced by the fact that the body 
weights of the hypophy sectomized pituitary 
replaced animals averaged 217 g while that of 
the intact controls averaged 200 g. The body 
weights of control rats and of hypophysecto- 
mized pituitary replaced animals treated with 
cortisone averaged 159 and 151 g respective- 
ly. In  addition cortisone was equally effective 

TABLE I. Effect of Cortisone on Tliyroid Gland Uptake of lrGI in  Nephrectomized Rats. 

Group No cortisone Cortisone 

Control 
No. of rats 6 8 
Thyroid wt (mg) 14.07 2 0.48" 9.95 2 0.70 .01 > p >.001b 
% Uptake 7.17 k 0.96 10.55 k 2.35 .2 > P >.3 
% U p t a k e h g  0.52 0.07 1.00 & 0.15 .05 > p >.OZ 

Hypophysectomized + pituitary replacement 
No. of rats 7 7 
Thyroid wt (mg) 13.29 -c- 1.63 9.53 ? 0.48 .05 > p >.02 

% U p t a k e b g  1.22 0.08 1.9 -+ 0.71 .05 > p >.02 
% Uptake 16.54 % 2.54 18.19 1.54 P >.5 

a Standard error of the mean. 
* Analyzed by Student's t test. 
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in reducing the thyroid gland weights of 
both groups. 

Our observation that cortisone significantly 
increased radioiodine uptake per milligram 
in thyroid of hypophysectomized-nephrecto- 
mized rats treated with pituitary homo- 
genates is consistent with the histological evi- 
dence suggesting thyroidal activation after 
cortisone treatment (11). In addition, it sub- 
stantiates Woodbury’s observation ( 5 )  that 
nephrectomy unmasks a stimulatory effect of 
cortisone on thyroidal iodine uptake, particu- 
larly since the enhanced uptake in the 
present study is probably not the result of a 
depleted extrathyroidal iodine pool. The ac- 
tions of cortisone in reducing both weight 
and protein anabolism of the thyroid gland, 
while apparently enhancing radioiodine up- 
take remain unresolved and are currently un- 
der investigation. 

Summary. The effect of cortisone on thy- 
roidal 1251 iodide uptake was investigated 
in hypophysectomized, pituitary-replaced, bi- 
laterally nephrectomized rats. Cortisone re- 
duced thyroid and body weights but did not 
reduce iodide uptake. Thus, an enhanced up- 
take of iodide per unit weight of gland re- 

sulted. It is unlikely that the enhanced 1251 
uptake resulted from a depletion of the extra- 
thyroidal iodide pool. 
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