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It was shown [4] that methyl th iourac i l  (MTU), just l ike thyroidectomy,  causes a cessation of the  synthesis of 
growth hormone in the anterior lobe of the pi tui tary in rats. In our previous study, we established [2] that during the 
first days of the influence of MTU on animals,  the weight of the thymus gland, which is commonly bel ieved to be 
re la ted  to growth processes (although its role in this process has not been sufficiently clarif ied),  is s ignif icant ly re-  
duced. Other authors [1] have observed a decrease in the weight of the thymus gland in chickens under the influence 
o f th iourac i landsu l f id in ,  assuming that this decrease is independent of the endocrine system. On the other hand, 
according to certain data [10], one of the t h iou rea t e s -p ropy l th iou rac i l - s t imu la t e s  ACTH formation in the pi tui tary.  
In turn, ACTH, both exogenous and endogenous, gives rise to involution of the thymus g l a n d - a  property on the basis 
of which a test for ACTH preparations on newborn rats has been proposed [6]. 

Thus, it  might  have been thought that in the chain of results of athyrosis, together with a cessation of the syn- 
thesis of growth hormone in the anterior lobe of the pi tui tary,  there is also an intensification of ACTH secretion. 
As is known from the l i terature data [8, 12, 13], any unfavorable influence on the organism (cold,  t raumat ic  injuries, 
intoxicat ion by various drugs, e tc . )  leads to an intensif icat ion of the ACTH secretion from the pi tui tary,  which gives 
rise to character is t ic  changes in the organism, e. g., involution of the lymphoid tissue (in part icular  t he thymus gland), 
increase in the weight of the adrenals,  decrease in the ascorbic acid content of the adrenals and increase in the 
secretion of cort icoids,  e tc .  This reac t ion  to stress occurs, as is wel l  known, through the p i tu i ta ry-adrena l  system, 

and it is not observed in hypophysectomized animals (although the thymus may  be reduced in weight to some degree 
[12, 13]. In this work we a t tempted  to determine whether the action of methyl th iourac i l  on the rat organism is of 

the nature of stress, and to what it  is due-a thyros i s  or a side effect  of methyl th iourac i l .  

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

Female  rats weighing 60-80 g were hypophysectomized by a parapharyngeal  method,  and 10 days after the 
operation the act ion of MTU on their thymus glands was tested. MTU (20 mg) was administered in the form of an 
aqueous suspension, in t raper i toneal ly ,  for a period of 3 days (parenteral  introduction of MTU gives the same effect 
as adminis trat ion per os). MTU was also administered to rats in which the pi tui tary,  for one technica l  reason or 
another,  was not removed during the operat ion,  i .  e . ,  animals that might  be Considered to have been subjected to a 
sham operation.  The absence of the hypophysis was established after the animals were k i l led .  Analogous experiments 
were conducted on thyroidectomized rats. Thyroidectomy was performed according to the procedure described in 
the Practicum on Endocrinology [3]; the operation was successful (the percent death of the animals was negl ig ible) .  

In addit ion,  we conducted a series of experiments with enteral  administrat ion (with food) of various doses of 
MTU andthyroidin to normal  and thyroidec tomized rats over a period of 5 days. On the sixth day the animals were 
k i l led ,  and the weight of the thymus and thyroid glands and adrenals was determined.  The tibias were removed and 

t reated by the method of Greenspan et al .  [11]. 
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TABLE 1. Influence of MTU on the Weight of the Thymus and Width of the Cartilage 
of Normal, Hypophysectomized, and Thyroidectomized Rats (Average data of two 

experiments) 

Animals 

Normal 

Sham hypophysectomized 

Hypophysectomized 

Thyroidectomized rats 

No. of 

animals 

] Weight IDecrease 
Prepa- | . .  | i n  weight 
ration [ ~  mus 

/(inmg%) l(in %) 

253,5 l 
149,8f 
251,4~ 
178,2f 
260,31 
221,7J 
252,0~ 
135,9f 

17 
t7 

8 
11 
5 
5 

14 
16 

40,9 

29,5 

14,9 

10,3 

Width of Difference 
~.~ tin width of 

carElla �9 ge camLage 
( m p  ) (in p ) 

MTU 

MTU 

MTU 

MTU 

250~ 
mty 
240 t 
226f 
12o/ 
135f 
1371 
134J 

- -  59 

- - 1 4  

+15  

- - 3  

RESULTS 

Intraperitoneal administration of MTU over a period of 3 days, in a dose of 20 mg daily (Table !), causes a 

substantial decrease in the weight of the thymus gland in intact rats (by 40.9%), less in sham hypophysectomized rats 

(by 29.5%), and an entirely negligible decrease, lying within the limits of the variations, in hypophysectomized and 

thyroidectomized animals (by 14.9 and 10.3~ respectively). From Table 1 it is also evident that thyroidectomy 

causes a substantial decrease in the weight of the thymus (by 40%), while in rats that had undergone a no less sub- 
stantial surgical trauma--the operation of sham hypophysectomy-there was no such decrease. 

Table 2 presents the data of experiments on intact and thyroidectomized rats which received various doses of 
MTU and thyroidin with their food. As can be seen from Table 2, a direct relationship between the dose of MTU 

and the decrease in the weight of the thymus was observed in the intact rats (at doses of 20 rag/100 g and 30 mg/100 g, 

the weight was reduced by 27 and 33%, respectively; at 80 mg/100 g it was reduced by 50.1%). Not one of the doses 

of thyroidin restored the weight of the thymus to any significant degree, although, judging by the weight of the thy- 

roid gland of these rats, doses of 20 and 3 mg were effective; however, they were somewhat greater than the physio- 

logical doses, because, as can be seen from Table2, they not only prevented hypertrophy of the thyroid gland, which 

set in under the influence of MTU, but also reduced its weight below the norm. A dose of 1 mg is the closest to the 

physiological. Thus, the weight of the thyroid gland in rats which received 30 mg of MTU and 1 mg of thyroidin 

was 17.3 mg %; that of the normal (control) rats was 16.5 mg %; that of the rats which received 30 mg of MTU alone 
was 31.6 mg 9 .  Nonetheless, even this dose did not influence the decrease in the weight of the thymus under the 
influence of MTU. It also did not el iminate the increase in the weight of the adrenals observed under influence of 
MTU (see Table 2, experiment No. 3). 

Thyroidin did not restore the weight of the thymus in two variations of the experiment in thyroidectomized 
animals (see Table 2): 1) thyroidin for five days in a dose of 20 rag, 10 days after the operation(experiment No. 3); 
2) thyroidin for seven days in a dose of 3 mg daily, beginning with the day of the operation (experiment No. 4). 

In experiment No. 1, as can be seen from Table 2, in the thyroidectomized and normal rats, the reaction of 
the thymus to 20 mg of MTU was the same; however, judging by external characteristics, the thyroidectomized rats 
tolerated MTU poorly during the experiment. This effect was confirmed in experiment No. 4r MTU in a dose of 
40 mg per 100 g of body weight induced a lowering of the weight of thymus by 34.8% in the normal animals, while 
in a dose of 60 mg/100 g in the thyroidectomized animals the towering of the weight of the thymus was 18.5%; 
at the same time, the increase in the weight of  the adrenals under rhe influence of MTU was only 1.6 mg % in the 
normal animals, and 10.3 mg % in the thyroidectomized animals. 

The low sensitivity of the thymus ofthyroidectomized rats to MTU, also noted in the case of pasenteral adminis- 
tration, gives rise to the question of whether the thyroid hormone is necessary for this reaction. However, as can be 
seen from experiment No. 1 (see Table 2), the addition of thyroidin to the feed of thyroidectomized rats does not 
intensity the effect of MTU. On the basis of this, we may believe that the above-mentioned insensitivity is ex- 
plained by the fact that the reaction of the thymus to thyroidectomy is a maximum. 
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In the experiments, as a rule, a constriction of the cartilage was observed, paralleling the decrease in the 
weight of the thymus, which also, according to the literature data [9], may most likely be ascribed to the action of 
endogenous ACTH. Thus, during the first days of the influence of large doses of MTU on the rat organism, there 
were such characteristic signs of stress as a decrease in the weight of the thymus, which practically was not noted in 
the hypophysectomized animals, and an increase in the weight of the adrenals. However, the indicated phenomena. 
as our data show, do not arise as a resuk of the absence of thyroid hormone in the organism, although this evidently 
plays some role. It seems to us that light my be cast on this question by new data on the fact that MTU induces 
degeneration of the intraorgan nerve fibers of the thyroid gland [7], and thus stress here is a result of nerve trauma. 
Desiring to confirm this, we performed bilateral cutting of n, recurrens in normal rats, without removing the thyroid 
gland, and after 15 days detected a 25% decrease in the weight of the thymus, whi!e cutting of n, saphenus gave no 
such effect. 

Let us mention that in the experiments of Selye [13], no involution of the thymus is noted after thyroidectomy, 
in contrast to our observations, as well as certain literature data, which may be explained by the different age of the 
animals used in the experiment (aduk rats in Selye's experiments, and infantile rats in our experiments). 

K. Z. Kan [5] observed an intensification of the ACTH secretion under the influence of MTU, explaining this 
as a resuk of intensification of the secretion of thyrotropic hormone, induced by MTU. However, as can be seen 
from our experiments, hypersecretion of ACTH under the influence of MTU also appears when the administration of 
thyroidin prevents the intensification of secretion of thyrotropic hormone. 

Thus, although the action of MTU on the thymus is not specific, it evident!y occurs through the pituitary- 
adrenal system (like any stress), i. e., through the endocrine system. 
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