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The method of au toradiography with thymidine-H 3 was used to study the action of hydrocor t i -  
sone on the durat ion of individual per iods  of  the mitot ic  cycle in the mouse  esophagea l  epi the-  
lium. A large  dose of hydrocor t i sone  caused a marked  inc rease  in the durat ion of DNA syn-  
thes is  and prolonged the mitot ic  cycle as a whole. A smal l  dose of hydrocor t i sone  had no 
ef fec t  on the durat ion of the per iods  of the mitot ic  cycle in the s t r a t u m  basale  of the squamous 
epi thel ium of the mouse  esophagus.  

P rev ious  work  has shown that cor t i sone  is a " less  un iversa l  inhibi tor" of cell  pro l i fe ra t ion  than a d r e -  
nalin [1, 2, 5, 11, 20]~ According to Aiov 's  findings [1], if repea ted  injections of  cor t i sone  a r e  given, the 
r a t e  of cell  division is dep re s sed  only in the cornea l  epi thel ium, the ep ide rmis ,  and the lingual epi thel ium 
of an imals ,  and the mitot ic  index r em a i ns  unchanged in the epi thel ium of the esophagus,  sma l l  intestine,  and 
other  organs .  The r e a s o n  fo r  this act ion is not yet  c lea r .  

Until now c o n s i d e r a b l e  at tention has been given to the study of the act ion of hormones  such as the e s t r o -  
gens,  which shor ten  the mitot ic  cycle  [6, 14, 15], whereas  the study of the adrenal  hormones  is only just  
beginning [7, 13]. 

I t  was the re fo re  in te res t ing  to study the action of hydrocor t i sone  on the duration of individual per iods  
of the mitot ic  cycle of the esophagea l  epithel ial  cel ls .  

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

Exper imen ta l  ma le  mice  (120) of line C57B16J,* with a mean weight of 20 g, were  divided into three 
groups:  group 1 rece ived  0ol mg hydrocor t i sone  pe r  animal  in t r amuscu la r ly ;  group 2 rece ived  3 mg hydro-  
cor t i sone  pe r  animal;  group 3 acted as the control .  

Hydrocor t i sone  inject ions were  given a t  5 a .m. ,  and 1 h l a te r  (at 6 a.m~ the an imals  of all  three  
groups  rece ived  a single injection of thymidine-H 3 (Soviet p repara t ion ,  speci f ic  act ivi ty  1.4 C i /mmole )  in 
a dose of 0.7 pCi/g  body weight. The mice  were  sac r i f i ced  1, 2, 3, 4, 6, 9, 12, 15, 18, 21, 25, 28, and 31 h 
a f t e r  inject ion of thymidine-H 3, three  an imals  a t  each t ime.  Mater ia l  was fixed in Carnoy ' s  fluid. Sections 
through the esophagus,  5 ~ in th ickness ,  we re  coated with type M emuls ion (NII Khimproekt)o The exposure  
t ime was 2 weeks.  Autoradiographs  were  stained with C a r a z z i ' s  hematoxyl in .  The percen tage  of labeled 
mi toses  re la t ive  to the i r  total  number  was de te rmined  in the esophagea l  epi thel ium of the mice.  In addition, 
in an imals  sac r i f i ced  a t  the f i r s t  four t imes  af ter  injection of thymidine-H 3, the index of labeled nuclei was 

calculated~ 

*The s a m e  an imals  we re  used in So S~ Laguchev ' s  expe r imen t s  [7]. 
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EXPERIMENTAL RESULTS 

The f i rs t  labeled mitoses  in the group of control  animals appeared 1 h af ter  injection of thymidine-H 3 
(Fig. 1). This time can be taken as the shor tes t  duration of the C 2 period, and its mean duration, the time 
of detection of 50% of labeled mitoses,  was 2 h af ter  injection of thymidine-H 3. During the next 2 h the pe r -  
centage of labeled mitoses  continued to increase  (84, 95.6%), after  which it gradually decreased,  to reach  a 
value of 13.8% 12 h af ter  injection of thymidine-H 3. Determinat ion of the duration of the S period at the 50% 
level of the curve of labeled mitoses  gave values of 8.5 o r  7.5 h, if the time taken for circulat ion of the 
thymidine-H 3 in the blood is subtracted.  Labeled mitoses had a lmost  completely disappeared 27 h after  in- 
jection of  thymidine-H 3, but 31 h af ter  injection a new, although sinai1, wave of mitoses appeared (the percent -  
age of labeled mitoses  was 22). F r o m  these resul ts  a rough es t imate  can be obtained of the duration of the 
mitot ic  cycle of the mouse esophageal  epithelial ceils,  namely 29-30 h. Accordingly, the duration of the C I 
period can be taken to be 19 h. 

In mice receiving a smal l  dose of hydrocor t i sone (0.1 mg per  mouse), no appreciable changes in the 
percentage of labeled mi toses  were  found. All the values were very  close to those observed in the control  
animals .  The duration of periods of the mitotic cycle in these animals can therefore  be taken as equal to 
that in the controls .  

In animals receiving what was undoubtedly a large dose of hydrocor t i sone (3 mg per mouse) the r e -  
suits were completely different:  whereas the f i rs t  labeled mi toses  also appeared after  1 h, their percentage 
af ter  only 2 h was 88,5, and the mean duration of the C 2 period can thus be taken as 1,5 h, i,e,, 30 rain 
shor te r  than when the smal l  dose was given (Fig. 1). The percentage of labeled mitoses  remained high 3, 4, 
6, 9, and 12 h af ter  injection of thymidine-H 3, and not until 21 h after  injection did it fall to 4.9. The dura-  
tion of the period of DNA synthesis  in the animals receiving the large dose of hydrocort isone can therefore 
be taken as 14-15 h. Consequently, injection of the large dose of hydrocort isone increased the duration of 
the S period by 6-7 h. Natural ly  because the period of DNA synthesis  was lengthened in this manner, no 
second wave of labeled mi toses  could be observed,  and it was therefore  impossible to calculate the duration 
of the other periods of the mitotic cycle in this group of animals.  

The number of cells in the stage of DNA synthesis  was est imated f rom the index of labeled nuclei 
(ILN). The resul ts  of calculations showed no significant differences between the mice of the control  and 
exper imenta l  groups.  For  instance, the ILN of the control  animals was 11.8%, compared with 10.7 and 11% 
respectively for animals receiving the small and large doses of hydrocortisone. 

These results for the duration of the period of DNA synthesis in the esophagus of the control mice 
agree with those obtained by other workers, who give a figure of 7-8 h [3, 4, 9, I0, 12, 16-19]. The duration 
of the other periods and of the whole mitotic cycle for cells of stratified squamous epithelium also lie with- 
in the limits of the figures obtained by other workers [9]o 
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Fig. i. Changes in percentage of 
labeled mitoses in esophageal epithe- 
lium of mice after injection of hydro- 
cortisone, i) Control; 2) small dose 
of hydrocortisone; 3) large dose of 
hydrocort isone.  Abscissa ,  time of 
decapitation of animals; ordinate, 
percentage of labeled mitoses. 

According to the present  findings, a single, though definitely 
unphysiological, dose of hydrocor t isone (3 rag) causes sharp  
changes in the duration of the periods of the mitotic cycle: the 
duration of DNA synthesis  is almost  doubled (from 7-8 h to 14- 
15 h). These findings can be compared with the results  of Frank-  
furt's experiments [13}, showing that only large doses of hydro- 
cortisone (50#g/g) can lead to changes in the ILN of the strati- 
fied squamous epithelium of the mouse proventriculus. The re- 
sults for the action of hydrocortisone on the esophageal epithe- 
lium, described above, must be compared with results for its 
action on the epithelium of the jejunum of the same animals [8]. 
Laguehev showed that both large and small doses of hydrocor- 
tisone produce definite disturbances of the temporal parameters 
of the mitotic cycle in the epithelium of the jejunum. However, 
the more severe disturbances were observed following adminis- 
tration of a dose of 3 mg of the animals. The duration of the S 
period, for instance, was increased by approximately 2 h, while 
the duraLion of the C I period was almost doubled (7.5 h com- 
pared with 3.4 h). 
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It follows from these findings that injection of the same dose of hydrocortisone may act differently 
on the mitotic cycle of different organs, but there is no doubt that a large dose of hydrocortisone prolongs 
both the period of DNA synthesis and the duration of the mitotic cycle as a whole. 
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