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A s ta te  of hypothyroid ism induced in ra t s  by means  of 6 -methyl th iourac i l  is accompanied  
by the fo rmat ion  of t um or s  in the m a m m a r y  gland and other  o rgans .  It is  postulated that  
t u m o r s  of the m a m m a r y  gland and other  organs  a r e  assoc ia ted  with the hype re s t rogen i za -  
tion of hypothyroid ra t s .  

Although cons iderable  at tention has  recent ly  been paid to the role of thyroid function in the genesis  
of ca r c inoma  of the m a m m a r y  gland, the p rob lem st i l l  r ema ins  unsolved~ Clinical  and, in pa r t i cu la r ,  ex-  
pe r imenta l  data so f a r  published a r e  e x t r e m e l y  cont radic tory .  

On the one hand, it has been found that  hypothyroid ism s t imula tes  p ro l i fe ra t ive  p r o c e s s e s  in the 
m a m m a r y  gland [9,20,25] and may  be respons ib le  for  the high incidence of m a m m a r y  gland ca rc inoma  in 
r a t s  [18], while on the other ,  prolonged admin i s t r a t ion  of methyl th iourac i l  has  been shown to induce a t r o -  
phic changes in the organs  of the reproduct ive  s y s t e m  and to inhibit spontaneous ca rc inogenes i s  in mice  
of line C3H, highly suscept ib le  to c ance r  [12, 27]. 

Biological  t e s t s  of the p i tu i tary  glands of hypothyroid an imals  l ikewise have not yielded consis tent  
resu l t s .  Bes ides  data indicating that  the p i tu i ta ry  glands of thyro idec tomized  an imals  p o s s e s s  increased  
gonadotropic ac t iv i ty  [10, 13], there  a r e  other  r epo r t s  that thyro idec tomy d e p r e s s e s  the gonadotropie ac t i -  
vity of the p i tu i ta ry  [24, 26]~ 

The object  of the p r e s en t  invest igat ion was to study the effect  of prolonged continuous, and i n t e rmi t -  
tent admin i s t r a t ion  of methyl th iourac i l  on the fo rmat ion  of m a m m a r y  gland tumors  in ra ts ,  and to examine 
the effect  of thyro idec tomy on the number  of basophil  ce l ls ,  which a r e  respons ib le  fo r  the secre t ion  of 
fo l l i c le - s t imula t ing  hormone  (FSH), in the adenohypophysiso 

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

Al toge ther  133 noninbred f ema le  r a t s ,  ini t ial ly weighing 120 g, were  used in the expe r imen t s .  This  
spec ies  of an imal  was chosen because ,  accord ing  to data in the l i t e r a tu re ,  benign and, in pa r t i cu la r ,  ma l ig -  
nant neop la sms  of the m a m m a r y  gland a re  observed  in them in fewer  than l%of  cases  [11, 19]~ The total  
numbe r  of ra t s  was divided into th ree  groups~ The an imals  of group 1 rece ived  6-methyl th iourac i l  with 
the food in a dose of 10 mg  daily for  two y e a r s ,  while the ra t s  of group 2 received methyl th iourac i l  during 
the s a m e  period and in the same  dose ,  but with in te rva ls  (30 days of feeding with the compound, 30 days of 
res t ) .  The ra t s  of group 3 acted as  the control .  

Throughout the exper iment ,  an imals  with t u m o r s  of the m a m m a r y  gland were  sacr i f iced  when the i r  
condition worsened .  The m a m m a r y  glands,  thyroid ,  and o ther  organs  in which tumors  were  found m a c r o -  
scopical ly  were  subjected to his tological  invest igat ion.  
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TABLE 1. Effect of Methylthiouracil  on Tumor  Format ion  in Mammary  
Gland and Other Organs of Rats 

Group 
of 

animals 

Number  
of ra ts  

in group 

42 
41 
50 

Number  
of ra ts  

with tumors  

17 
7 
1 

Number of 
mammary 

gland tumors 

Time before appearance 
of f i rs t  m a m m a r y  gland 

tumor  (days) 

527 
598 

TABLE 2. Number (in %) of Different Types of Cells in Adenohypophysis of 
Female  Rats under Normal Conditions and af ter  Thyroidectomy 

Zone of aden,- Acid,phi l  Basophil Chromophobe 
Animals  hypophysis cells cells cells 

Per iphera l  
IT 

Control  
Thyroideetomized 

34.95 • 1.00 7.0 • 0.20 
17.28 • 1.57 8075 • 0.61 

58.05 • 1o70 
73.97 • 1.37 

Fig. 1 Fig. 2 

Fig. i. Diffuse hyperplasia of mammary gland (63x). 

Fig. 2. Adenoeareinoma of mammary (A) and thyroid (B) gland: A) 140x; B) 280• 

In an additional experiment, in order to study the mechanism of the influence of hypothyroidism on 
the mammary gland, the total number of gonadotropie cells in the anterior lobe of the pituitary was counted 
in nine female rats weighing 250 g on the eighth day after thyroideetomy, using the method described pre- 
viously [7]; six female rats of the same weight were used as controls. 

EXPERIMENTAL R E S U L T S  

The resul ts  shown in Table 1 demonst ra te  that methyl thiouraci t ,  when administered daily, induced 
tumors  in various organs in 17 of the 42 ra ts .  Tumors  of the thyroid and pituitary glands are  not included 
in this number ,  because the ability of methylthiouraci l  to induce tumors  of the thyroid [4,8] and thyrot ropic  
tumors  of the pituitary is welt known [16-22]. Af te r  interrfiittent adminis t rat ion of thiouraci l ,  tumors  were 
found in only seven of the 41 ra ts .  Of the nine rats  of group 1 in which m a m m a r y  gland tumors  were found, 
eight had an aden ,ca rc inoma  of the gland and one had diffuse hyperplas ia  of the gland (Figs. 1, 2A). In five 
rats  of group 2 ca rc inoma of the m a m m a r y  gland was found, and in one ra t  a cyst  filled with milk debris .  
Besides tumors  of the m a m m a r y  gland, three  ra ts  of group 1 had carc inoma of the tung, two rats  had tum- 
ors  of the l iver  (sarcoma and hepatoma), two rats  had lu teogranulosa-eel l  tumors  of the ovar ies ,  and one 
rat  had an aden .ca rc inoma  of the thyroid (Fig. 2B) together  with carc inoma of the parathyroid gland. 

In group 2, besides neoplasms of the m a m m a r y  gland, a s a r coma  of the l iver was discovered (in one 
rat). In the control group, one rat  developed an ovar ian  tumor  of mixed type. 

Results  showing the effect of thyroideetomy on the relative percentages  of different types of celts in 
the adenohypophysis are  given in Table 2. TheY show that the number  of basophils in the per ipheral  zone, 
where cells responsible for the secre t ion  of FSH [7,23] are  mainly situated, was higher than in the control 
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(P = 0.02). After thyroidectomy, the number of acidophils in all zones of the adenohypophysis also fell 
sharply, in agreement with data in the l i terature [2,6]. 

The results of these experiments indicating an increase in the number of basophils (responsible for 
the secretion of FSH) in the hypothyroid rats thus suggest that hyperplasia and carcinoma of the mammary 
gland in the experimental rats were the result  of hyperestrogenization of the animal. It must also be 
remembered that depression of estrogen metabolism in hypothyroidism and depression of the inactivating 
function of the liver may have a favorable effect on the cumulation of estrogens during hypothyroidism. 

Tumors of nonendocrine organs discovered in these experiments,  and which were also obtained by 
other workers in analogous experiments [1, 3,4,  17], a re  evidently also due to hyperestrogenization of the 
hypothyroid rats.  The ability of estrogens, when administered for long periods, to induce tumors in the 
kidneys, l iver,  and other organs is well known [15,21]. Evidence against the view that methylthiouracil 
itself possesses a carcinogenic action [4] is given by the fact that administration of this compound together 
with thyroxin prevents the formation of neoplasms in the thyroid gland [8, 14] and also in the liver [5]. 
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