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Reports in the l i terature regarding the effect of the adrenal cort ical  hormones on the glands of internal  secret ion,  
and especia l ly  on the thyroid, are ex t remely  conflicting. Many writers report  a depression of the thyroid function by 
cortisone and DOCA, as shown by a decreased intensity of absorption [3, 4, 9, 10, 12, 18] and e l imina t ion  [6, 7] of 

I Isl by the gland, by a decrease in the amount of protein-bound iodine in the blood serum [5, 10, 12, 21], and by a 
decrease in the basal metabol ism [4, 12, 21], the weight of the thyroid [16], and the height [16] and number [13] of 
the cells of the thyroid epi thel ium. Other writers report  comple te ly  opposite findings [8, 11, 12]. Somet imes i t  is 
denied that these hormones have any act ion on the thyroid [17, 19]. 

Another unoslved problem is that  of the point of act ion of the adrenal  cort ical  hormones. It is considered, for 
instance, that  these substances act on the hypophysis and depress the production of thyrotropic hormone [15] or depress 
the act ion of hypophyseal thyrotropin on the thyroid [20], Some authors mainta in  that  the increased e l imina t ion  of 
iodine by the kidneys under tbe influence of  cortisone creates an iodine def ic iency in the body, which indi rec t ly  af- 
fects the thyroid function [3, 4]. At the same t ime,  findings have been obtained suggesting that  the adrenal  cor t ica l  
hormones,may have a direct  act ion on the thyroid [14]. 

The object  of this investigation was to discover whether these conflict ing results are due to differences in the 
dose of adrenal cor t ica l  hormones and in the duration of their action. 

E X P E R I M E N T A L  M E T H O D  

The effect  of  the adrenal  cort ical  hormones on the absorption of I 1~I by the thyroid was studied in ma le  albino 
rats weighing 140-170 g. Cortisone ace ta te  and DOCA were in jected intramuscularly in various doses, and I lsl  was 
injected intraper i toneal ly  in doses of 1.0 and 0 .3 / tC i ,  in 1 ml  isotonic NaC1 solution. 

The degree of radioact iv i ty  of the thyroid was measured in the extracted glands by means of a gas-discharge 
Geiger-Mtt l ler  beta counter and B apparatus,  or in vivo by means of radiometers  of types B and PS-5M, with gas-dis-  
charge and scint i l la t ion gamma counters, housed in lead col l imators  with an aperture of 1 cm 2. 

On the basis of I lsl f ixation curves obtained for each animal ,  the mean curve for each group of animals  was 
plotted. The results of s imilar  determinations made on intact  animals acted as controls. 

To discover if adrenal cort ical  hormones could act direct ly  on the thyroid, the effect of these substances was 
studied on oxygen absorption by the isolated thyroid parenchyma,  incubated in a Warburg's apparatus. The thyroids 
of male  rats weighing 130-250 g were carefully dissected and minced in the cold to give a homogeneous mass, 50 
mg of which was placed in each vessel. The incubation mixture consisted of rats' blood serum (3 ml) to which was 
added cortisone ace ta te  (0,4, 1.0, and 4.7 mg) or IX)CA (0.6, 1.5 and 7.2 mg). In control determinat ions nothing 
was added to the serum. The act ion of the test hormones was judged by the amount of  oxygen absorbed in mic ro-  
liters per mi l l ig ram dry weight of gland ti tsue, for the intensity of  the respirat ion of the thyroid is a measure  of  its 
functional ac t iv i ty  [1,2]. The numerica l  results obtained were analyzed stat is t ical ly.  

E X P E R I M E N T A L  R E S U L T S  

Inject ion of DOCA (for the first 24 h the preparat ion w a s  injected every 2 h and thereafter  once dai ly;  the first 
inject ion was given 2 h before inject ion of the isotopeisotope) was ref lected in the I Ist absorption by the thyroid, and 
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Fig. 1. Effect of DOCA on 11sl absorption by the thyroid 
following repeated injection of the hormone for 1, 3, 5, 
15, and 30 days in a dally dose of 1.5 rag/100 g body 
weight (K -control) .  
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Fig. 2. Effect of cortisone on 1131 absorption by thethyroid 
following repeated injection of the hormone for 1, 2, 5, 
15,and 30 days in a daily dose of 1 rag/100 g body weight 
( K -  control). 

the character and degree of the changes in the curves were dependent on the dose of the mincralocorticoid given. 
For instance, whereas IX)CA in a dose of 0.1 mg/100 g body weight caused a slight decrease in 121 absorption (by 
9.4~ after 4 h, 18.4~]0 after 12 h, and by 5% after 24 h) by comparison with the controls, in a dose of 0.4 mg it gave 
the opposite effect (absorption was increased by 75.2% after 4 h, and by 12.3% after 12 h), and the effect of a dose 
of 10 mg was still more marked (absorption was increased by 126.5% after 4 h, by 47.4% after 12 h, and by 6.5% 
after 24 h). Meanwhile injection of IX)CA in all these doses caused considerable slowing of the elimination of  I ~1 
from the thyroid. 

In the experiments with cortisone acetate injected as described above,measurement of the radioactivity of the 
thyroid in vivo gave the following results. Cortisone in a dose of 0.1 rag/100 g body weight did not produce a sig- 
nificant decrease in the accumulation of I ls~ by comparison with that in the intact animals. The other doses of cor- 
tisone acetate (0.2 and 10 mg/100 g body weight) caused a sharp fall in the level of the 1 IsI absorption curves. 

Comparison of the results indicated certain differences in the action of cortisone acetate and DOCA on the ab- 
sorption and elimination of  I m by the thyroid, especially when large doses were given. For instance, whereas 10 mg 
IX)CA caused a considerable and rapid absorption of the isotope (maximum 35.3 ~-9.5% over a period of 8 h) and re- 
tarded its elimination (20.4 • 4.7~ of i m remained in the thyroid after 72 h), 10 mg cortisone acetate lowered the 
maximum of absorption to 8.0 + 2.8%. 

In the next series of experiments the action of cortisone and IX)CA on the thyroid function was compared in 
vivo in animals receiving cortisone acetate and ]30CA (in doses of 1.0 and 1.5 mg /100  g body weight, respectively) 
daily for different periods. 

A single injection of  ]30CA lowered the I m absorption by the thyroid (Fig. 1). Further injections of this hor- 
mone for 3 days greatly increased the intensity of absorption, so that the greater part of the isotope accumulated 
over a period of 8 h. The intensity of absorption continued at a high level after 5 daily injections of DOCA, but the 
maximum of absorption of I ~I  was slightly lowered and lasted for a shorter time. This period of high radioactivity 
was followed by a decrease, which was observed when the daily injections were prolonged for 15 and 30 days. At 
these times the accumulation of I ~1 in the thyroid was considerably retarded (the maximum of accumulation was 
reached only after 48 h). Elimination of the isotope also was slowed. 

Twenty-four hotzs after injection of cortisone the thyroid accumulated only very small amounts of I ~1 (Fig. 2). 
After the injections had continued for 3 days the percentage of accumulation rose sharply, yet remained lower than 
in the controls. Not until daily cortisone injections had been given for 5 days did the accumulation of I ~zl attain its 
maximal level. The absorption curve of the isotope at this period was characterized by a rapid rise (the maximum 
of accumulation was reached after 12 tl), and the curve was at a higher level than that of the controls. Further satu- 
ration of  the body with cortisone for 15, and still more for 30 days, again lowered the I ~1 absorption. The character 
of  the I m absorption curves obtained in the 30-day and 15-day experiments differed only very slightly from that of 
the 1-day and 3-day experiments. 
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Fig..3. Effect of various doses of cortisone 
and DOCA (in mg) on oxygen absorption 
by thyroid tissue. 

Hence, both cortisone aceta te  and/30CA have the property of 

raising and lowering the accumula t ion  of I ~ t  in the thyroid. Besides a 

certain s imilar i ty  of act ion (a lowering of the rad ioac t iv i ty  of the thyroid 

on the 1st, 15th, and 30th days and an increase on the 5th day after in- 

ject ion of the hormones), the opposite effect was observed (in contrast 
to cortisone, on the 3rd day DOCA caused a larger accumula t ion  of 113. 
than was present in the controls). DOCA raised the level  of I ~1 accumu-  
lat ion on the 3rd day, while the max imum of rad ioac t iv i ty  of the thyroid 
after inject ion of cortisone was not reached until the 5th day. After ad-  
ministration of cortisone for 5 and 15 days the leve l  of  the I ~1 absorp- 

tion curve remained higher than after inject ion of DOCA. 

The results of the experiments in vitro showed that addit ion of 

both cortisone and IN)CA to the incubation medium caused marked 
changes in the oxygen absorption by the thyroid pharenchyma,  thus con- 
firming the possibility that these substances act  direct ly  on the thyroid 
(Fig. 3). However, DOCA and cortisone caused different changes in the 
respiration of the isolated thyroid tissue. These changes were largely 
dependent on the dose of the hormone. For instance, cortisone in a dose 
of 0.4 mg did not cause a significant increase in oxygen absorption by 
the thyroid parenehyma (2.51 • 0.14 g l / rag)  over the control figure 

(2.48 • 0.23 p l /mg) ,  but cortisone in a dose of 1 mg increased this absorption by 42.3% (3.53 • 0.26 y 1/mg).  The 
addit ion of a large dose of cortisone (4.7 mg) to the incubation medium increased the oxygen absorption stil l  further 
(5.19 • 0.55 p l / m g ) .  

In the experiments with DOCA a dose of 0.6 mg of this hormone depressed the respiration of the isolated thyroid 
(the oxygen absorption fell  to 1.75 • 0.10 p l / m g ) .  At the same t ime  the addit ion of a larger dose (1.5 rng) gave the 
opposite effect: the oxygen absorption rose by 116.9% over the control figure to 5.38 ~ 0.61 1/mg. If  the dose of  
DOCA was increased to 7.2 mg, the respiration of the thyroid tissue remained within the l imits  of var ia t ion of the 
control indices (~,49 • 0.11 p g /ml) .  

It should be noted that in the experiments with cortisone a para l le l  was observed between the increase in the 
dose of hormone and the volume of oxygen uti l ized:  whereas a small  dose of cortisone (0.4 mg) lef t  the respirat ion 

prac t ica l ly  unchanged, an increase in the dose to 1.0 and 4.7 mg was accompanied  by an intensive respiration. In 
the experiments with DOCA, on the other hand, the large dose of this hormone (7.2 mg) was inact ive whereas the 

small  dose (0.6 rag) depressed respiration. Only in a dose of 1.5 mg did DOCA st imulate  the respiration of the thyroid 
parenchyma to a marked degree. 

S U M M A R Y  

The influence of cort isone-acetate  and desoxycorticosterone ace ta te  (DOCA) on absorption and excret ion of 
I ml by the thyroid gland depends on the dose and the length of action of the hormonal preparations. The act ion of  
DOCA (1.5 mg per 100 gm of body weight) and of cortisone (1.5 mg per 100gm of body weight) varies; this is man i -  
fested in different periods of appearance of the max imal  iron radioact ivi ty  ( in experiments with DOCA - 3 days, 
with cortisone - 5 ) ,  its value (in DOCA more,  than in cortisone), and in the nature of action (on the 3rd day DOCA 
increases, and cortisone reduces the isotope absorption as compared to control). 

In experiments in vitro carried out in a Warburg apparatus cor t i sone-ace ta te  and DOCA changed the respira-  
tion of the thyroid gland tissue. A rise in the cortisone dose (0 .4-1 .0-4 .7  mg) caused a para l le l  rise in the oxygen 

intake by the thyroid gland, whereas DOCA intensified the respiration of the thyroid parenchyma only in a med ium 
dose (1.5 mg). 
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Al l  abbrev ia t i ons  of  p e r i o d i c a l s  in the  a b o v e  b ib l iography are l e t t er -by- l e t t er  trans l i ter -  

a t i o n s  of  the  a b b r e v i a t i o n s  a s  g iven  in the or ig inal  R u s s i a n  journal.  Some or all  of th is  per i .  

o d i c a l  l i t era ture  may we l l  be  a v e i l a b l e  in Engl ish  translation.  A compl e t e  l i s t  of~the c o v e r - t o .  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th is  i s s u e .  
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