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It has previously been shown [5-8] that an increase or decrease in the function of the thyroid is accompanied 
by regular changes in the activity of cell proliferation in various organs and tissues, including the thyroid gland and 
other organs of internal secretion, It has been concluded that cell  division in the adenohypophysis and thyroid obeys 
the general principles regulating cell proliferation in the organism and, in particular, the stimulating effect of the 
thyroid hormones. However, the view is widely held that the thyroid hormones have an inhibitory action on cell 
division in the m~terior lobe of the pituitary and the thyroid gland. Clearly this problem requires further study. 

The object of the present investigation was to study cell proliferation in the thyroid and parathyroid gtands 
and also in the adenohypophysis during changes in the thyroid caused by administration of methylthiouracil,  potas- 
sium perchlorate, and potassium iodide. 

Despite differences in the mechanisms of their blocking of hormone formation, the first two preparations are 
known to have a marked antithyroid action and to cause hyperplasia of the gland [1-4]. Potassium iodide also st im- 
ulates proliferative processes in the thyroid [10, 11]. These preparations are often used for the treatment of thyroid 
diseases. The analysis of the changes they produce in the cell  proliferation of the endocrine glands is of definite 
practical interest. 

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

Experiments were conducted on 100 male albino rats weighing 90-160 g. I~a the experiments of series I the 
animals received a 0.1~ solution of methylthiouracil  (MTU) with the milk (10 mg per diem), in those of series I I -  
a 0.1~ solution of potassium perchlorate (KC104) with the milk (10 mg per diem), and in those of series I I I -po ta s -  
sium iodide (KI) intraperitoneally (0.5 mg per diem); the animals in series IV acted as controls. The organs were 
investigated on the 2nd, 4th, 8th, 12th, and 20th days of the experiment. The thyroid function was studied by de- 
termining the level of the protein-bound iodine (PSI) in the blood serum by a modified Barker's method [9]. The 
proliferative processes in the thyroid and parathyroid glands and in the adenohypophysis were assessed by the changes 
in the relative weight of the thyroid (in rag/100 g body weight), the mitotic index of the parenchyma and stroma, 
and the mitotic index of the epithelium of the parathyroid gland and the anterior lobe of the pituitary. 

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

The resuks of the investigation of the PBI in the blood serum showed that the administration of MTU, of 
KC104, and of KI is accompanied by phasic changes in the concentration of thyroid hormone in the blood stream. 

On the 4th day of the experiment the PBI level in the serum rose by 80% (P = 0. 008) during administration of 
MTU, by 56% during administration of KC104 (P = 0.049), and by 100% during administration of KI (P = 0.00t) 
compared with the control value. Later the PBI level fell, and on the 20th day of the action of MTU its value was 
87% of the control level (P = 0.005), while in animals receiving KC104 and KI it was 80% (P = 0.049). 

Hence, whereas at the beginning of administration of the preparations the animals showed an excess of thy- 
roid hormones in the blood compared with the controls (the phase of hyperthyroidism), after 12-20 days (when MTU 
was administered from the 8th day) hypothyroidism began to develop. 
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In al l  three series of the exper iment  the mi tot ic  index of the thyroid epi the l ium reached its maximum on the 

first days of the experiment .  In the animals of series I it  increased by 35 t imes by the 4th day (P = 0.010), in the 
animals of series II by 4 t imes on the 8th day (P = 0.049), and in the animals of series III by approximately  twice 
by the 4th day (P = 0.469). By the end of the experiment  in the animals of series I the number of ce l l  divisions in 
the  thyroid epi thel ium remained compara t ive ly  high (22 times higher than normal,  P = 0.003). Meanwhile,  in the 
animals of series II and HI the mi to t ic  index of the thyroid gland was s ignif icant ly lower than normal - by 62% 
(P = 0.049) and 87% (P = 0.040) respectively.  

Hence two phases were observed in the  changes in the mi to t ic  index of the thyroid epi thel ium during the a c -  
t ion of MTU, KCIO 4, and KI, and also in the changes in the PBI, the direction of the changes coinciding with the 

direction of the changes in the PBI of the experimental animals. This was particularly clear in the animals of 

series II mad Ill. 

The lower activity of cell division in the epithelium of the glands in the conditions of action of KCIO 4 and 

KI by comparison with this index during the action of MTU was reflected in the smaller increase in the relative 

weight of the glands in the animals receiving KCIO 4 and in the absence of increase in weight of the gland in the 

rats receiving injections of KL Both in the animals receiving MTU and in those receiving KC104 the largest dai ly 
increase in weight  of the thyroid glands took place  in the first days of the exper iment  (15-20 and 3-5% respectively),  
and 12-20 days after the beginning of the experiment  the gain in weight did not exceed 2%. 

Similar  biphasic changes were found in the mi to t ic  indices of the connect ive- t issue cells of the thyroid stroma 

and the epi the l ium of the parathyroid gland. The number of mitoses in the stroma of the gland in the animals of 
series I had increased 13 times (P = 0.009) by the 4th day of the experiment ,  after which it decreased, although on 
the 20th day of the  exper iment  it  was st i l l  higher (4 t imes) than normal (P = 0.049). In the gland of the animals 
of series lI the number of mitoses in the co~mective-tissue cells of the stroma was s ignif icant ly increased on the 8th 
day of  the exper iment  (by about 5 t imes,  P = 0.035), but by the 20th day of the exper iment  i t  showed a decrease to 

about half the normal  value (P = 0.083). During the act ion of potassium iodide (series II) the number of mitoses in 
the stroma of the gland was prac t ica l ly  unchanged in the first 4 days of the experiment ,  but by the 20th day i t  had 
fal len to one-quar ter  the normal  value  (P = 0.049). The number of mi to t ic  divisions in the parathyroid gland during 
the act ion of MTU had risen by the 4th day of the exper iment  to more than 6 t imes the normal  value  (P = 0.001), 
while after administrat ion of the preparation for 20 days it had fal len considerably and no longer differed s ignif i -  
cant ly  from the control level  (P = 0.104). During administrat ion of KC104 to the animals the mi to t ic  index of the 
cells of the parathyroid gland on the 8th day of the experiment  was about 50% higher than the analogous index in 
normal conditions (P = 0.049). After 20 days of administrat ion of the preparation the index had fal len to half  of 
the normal  value (P = 0.083). Injections of KI into the animals led to an increase in the number of mitoses in the 
parathyroid gland on the 4th day of the experiment  by 4 t imes (P = 0. 049), but on the 20th day of the exper iment  
the number of mitoses in this gland was only one twenty-seventh of the control value (P = 0.025). A positive cor-  

relat ion was observed between the changes in the mi to t ic  indices of the epi the l ium and stroma of the thyroid gland 

and of the epi the l ium of the parathyroid gland throughout the experiment .  

The mi to t ic  index of the epi the l ium of the anterior lobe of the pi tui tary was higher than normal  during the 

first days of the exper iment  in the animals of al l  three exper imenta l  series. This was especia l ly  marked in the ani -  
mals receiving KI. Later the mi to t ic  index fell ,  but whereas in the series in which the rats received KCtO 4 and KI 
it was indist inguishable from the control  value 12-20 days after the beginning of the experiment ,  during the action 

of MTU it was higher than normal by 720% on the 20th day of the exper iment  (P = 0,016). Until the 8th day of 
the exper iment  inclusive,  the changes in the mi tot ic  index of the epi the l ium of the adenohypophysis showed a posi- 
t ive correlat ion with the changes in the mi to t ic  indices in the stroma of the thyroid and the epi the l ium of the para-  
thyroid gland. On the subsequent days of the experiment  no correlat ion was found between the changes in these 

indices. 

It may be concluded from the results obtained that an excess of thyroid hormones in the body has a st imulant  
act ion on ce l l  division in the epi the l ium and stroma of the thyroid and in the epi the l ium of the adenohypophysis 
and the parathyroid gland. At the same t ime,  the effect  of their  act ion on proliferation in the endocrine glands is 

largely  dependent on the functional  state of the two glands and on interhormonal  relationships. 

The action of potassium perchlorate,  when administered to animals,  is accompanied  by weaker proliferation 
of the parenchyma and stroma of the thyroid and of the epi thel ium of the parathyroid gland than in the case of 
MTU. Even weaker ac t iv i ty  of ce l l  division in the thyroid is observed in rats receiving potassium iodide.  The wet1 
marked s t imulat ion of proliferation observed after administrat ion of methyl th ionrac i l  to the animals evident ly  can-  
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not be attr ibuted entirely to the action of the thyroid hormones. It may perhaps be connected with the chemica l  

structure and the corresponding pharmacologica l  action of methykhiourac i l  on ce l l  division. 

S U M M A R Y  

The object  of study was the function of the thyroid gland and the ce l l  division in the parenchyma and stroma 
of the thyroid gland, in the ep i the l ium of the anterior lobe of the hypophysis and parathyroid gland upon in jec t ion  
to animals of methyl th iourac i l ,  potassium perchlorate and potassium iodide.  The function of the thyroid gland ac -  
cording to the indices of protein-bound iodine under these conditions changed by two phases. In the beginning of 

the exper iment ,  there was the phase of hyperthyrosis which was followed by the development  of hypothyrosis. 

Changes in cel l -division in the organs under study corresponded in t ime  and direction to changes in the thyroid 
status of the body. The greatest s t imula t ion  of ce l l  division was noted under the action of methyhhiourac i l .  A 
conclusion has been drawn on the s t imula t ing  influence of thyroid hormones on mi to t ic  division in the endocrine 
glands, under investigation. The pecul iar i t ies  of the action of methyl th iourac i l  on ce l l  division are possibly due 
to the chemica l  structure and corresponding pharmacologic  dynamics of a given preparation. 
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All abbreviations of periodicals in the above bibliography are let ter-byqetter  translitera- 
tions of the abbreviations as given in the original Russian journal. Some  or al l  o f  t h i s  per i -  

od i ca l  l i t e r a t u r e  may w e l l  he  a v a i l a b l e  in E n g l i s h  t rans la t i on .  A complete l ist  of the cover-to- 
cover English translations appears at the back of the first i ssue  of this year. 
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