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Exper iments  in which thymidine-H 3 was injected into male C57BL mice weighing 20-30 g 
showed that af ter  a single injection of 0.1-3 mg hydrocor t i sone the duration of the period of 
DNA synthesis  and of the whole mitotic cycle of cells of the duodenal crypts  was sharply in- 
creased.  The index of labeled nuclei fell f rom 29 (normal) to 15-9%. The resul ts  show that 
erosions and u lcers  of the intestinal mucosa  can a r i se  as a resul t  of marked inhibition of 
physiological  regenerat ion of the intestinal epithelium by glucocort icoids;  consequently, the 
increase  in concentrat ion of glucocort icoid hormones  may be a pathogenetic fac tor  in the 
development of duodenal ulcers .  

Hypertrophy of the adrenal cortex and elevation of the blood level of the glueocort icoids are  observed 
in patients with duodenal u lcer  [3, 7]. Every  exacerbation is associated with an increase  in the concentration 
of glucocort icoids in the blood [6]. It has also been known for a long time that during prolonged states of 
s t r e s s  in animals,  e ros ions  develop in the mucous membrane  of the s tomach and small intestine [10]. Ad- 
minis t ra t ion of glucocort icoids is used as a method of producing eros ions  and u lcers  of the stomach and 
duodenum experimental ly [8]. During the t rea tment  of patients with rheumatoid ar thr i t i s  and bronchial  
as thma with glucocort icoids,  gas t r i c  and duodenal u lce rs  occur red  in 16-31% of cases  [7]. Never theless  
the mechanism of action of glucocort icoids in these c i rcumstances  is not clear.  It was therefore  decided 
to study the action of glucocort icoids on the p r o c e s s e s  of cell renewal in the duodenal epithelium, the f r e -  
quent site of u lcers .  

The object of this investigation was to study the effect of hydrocor t i sone on the temporal  p a r a m e t e r s  
of the mitotic cycle in duodenal epithelial cells and on the index of labeled nuclei (ILN). These indices 
ref lect  the intensity of physiological  regenerat ion of the tissue. 

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

Exper iments  were  car r ied  out on 150 C57BL mice weighing 20-23 g, divided into three groups: group 
1 was the control, and the mice of groups 2 and 3 received an intraper i toneal  injection of an aqueous sus -  
pension of hydrocor t i sone  (Gedeon Richter,  Hungary), containing 0.1 and 0.3 mg hydrocor t i sone respect ively 
at 5 a. m. At 6 a. m. the animals of all groups received an intraperi toneal  injection of thymidine-H 3 in a 
dose of 0.7 ~ Ci/g body weight (thymidine-H 3 of Soviet manufacture,  specific activity 1.4 Ci/mmole).  The 
mice were  sacr i f iced in batches  of three at the following t imes:  7, 8, 9, 10 a. m., noon, 3, 4, 6, and 10 p.m. 
midnight, 3, 7, and 10 a.m., and 1, 4, and 7 p.m. At autopsy the duodenum was removed, fixed in Carnoy ' s  
fluid, embedded in paraff in wax, and cut into sections 5 ~ in thickness. The sections were dewaxed, coated 
with type R (NIIKHIMFOTO) emulsion, and 14 days la te r  the sections were  developed and stained with 
Ca razz i ' s  hematoxylin. The number  of labeled and unlabeled mi toses  in the epithelium of the crypts  was 
counted in the duodenal sect ions and the number of labeled mitoses  was expressed as a percentage of the 
total for  each time of sacr i f ice  in the animals of each of the three groups. 
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Fig. i. Changes in pe rcen tage  of labeled 
mi toses  with t ime  in duodenal c ryp ts  un- 
der  normal  conditions (1) and a f te r  ad-  
min is t ra t ion  of 0.1 mg (2) and 3 mg (3) 
hydrocor t i sone .  Absc i s sa :  t ime a f t e r  in-  
ject ion of thymidine-H 3 (in h); ordinate:  
pe rcen tage  of labeled mi toses .  Curves:  
1) control ,  2) injection of 0.1 mg hydro -  
cor t isone,  3) injection of 3 mg hydro -  
cor t isone.  

The duration of the pe r iods  of the mitot ic  cycle and of 
the cycle as a whole was  de te rmined  graphica l ly  by the method 
of Quas t l e r  and Sherman [9] in the exper imenta l  and control  
groups.  In addition, in each group the ILN was  de te rmined  
for  all  the an imals  sac r i f i ced  at 8, 9, and 10 a. m. 

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

The exper imen ta l  r e su l t s  a re  shown graphica l ly  in 
Fig. 1. The t empora l  p a r a m e t e r s  of the mi to t ic  cycle of the 
duodenal epithelial  ce l ls  in the control  (curve 1) we re  as 
follows: the total durat ion of the cycle was  11 h, the du ra -  
tion of DNA synthes is  (S-period) was  6.5 h, and the mean  
durat ion of the p r e m i t o t i c  per iod  (G2) was  1 h. The durat ion 
of the p resyn the t i c  per iod  (G1) was  calculated by the equation: 

G I = T-(S+G 2 +M) =11-(6.5 +1+0.5) = 3h, 

where T is the duration of the complete cycle, S the duration 
of the period of DNA synthesis, G 2 the duration of the pre-  
mitotic period, and M the duration of mitosis. The mean ILM 
for  the intact  was  29%. 

Af te r  admin is t ra t ion  of 0.1 mg hydroeor t i sone  to the mice  the t empora l  p a r a m e t e r s  of the mitot ic  
cycle of the duodenal epithel ial  ce l ls  showed significant changes (Fig. 1, curve 2): T =16 h, S = 8.5 h, G 2 = 
1.4 h, G l =5.6 h. Af te r  a single injection of hydrocor t i sone  the total  durat ion of the mitot ic  cycle was  thus 
inc reased  by 5 h, the durat ion of DNA synthes is  by 2 h, and the durat ion of the p resyn the t i c  per iod  by 2.6 h. 
Under these s a m e  conditions the ILN was reduced to 15%, i .e. ,  a lmos t  by half. 

Injection of 3 mg hydrocor t i sone  r e t a rded  the pas sage  of the ce l l s  through the phases  of the mi to t ic  
cycle  st i l l  m o r e  (Fig. 1, curve 3). The total  durat ion of the mitot ic  cycle reached  26 h, or21/2 t imes  
g r e a t e r  than i ts  durat ion in the duodenal epithelium of intact mice.  The durat ion of DNA synthes is  a lso  was  
inc reased ,  to 11.5 h (normal  6.5 h). The mean ILM a f t e r  adminis t ra t ion  of this dose of hydrocor t i sone  
was  reduced stil l  f u r the r  - to 9%. 

Thir ty  hours  a f t e r  inject ion of the thymidine-H 3 into intact  m i c e  cel ls  with labeled nuclei had managed 
to reach  the tip of the duodenal villi. After  this s ame  per iod  in an imals  rece iv ing  0.1 mg hydrocor t i sone ,  
labeled nuclei we re  st i l l  found only at the level  of the lower  third of the villi .  

It is in te res t ing  to note that the epithel ium of the smal l  intest ine is pa r t i cu l a r ly  sens i t ive  to hydro -  
cor t isone,  for  the s ame  doses  of the hormone  had no effect  on the mitot ic  cycle or  the p ro l i f e ra t ive  pool 
of the esophageal  epi thel ium [2, 4]. 

It can be a s s um ed  that during a prolonged i n c r e a s e i n  the concentra t ion of g lucocor t icoids  in the body 
the marked  inhibition of physiological  regr, nera t ion  of the intest inal  epi thel ium must  lead to the fo rmat ion  
of an epithelial  defect,  i .e. ,  of an erosion.  This  i nc rea se  in the level  of the glucocor t icoids ,  in the w r i t e r s '  
view, is a p r i m a r y  pathogenet ic  fac tor  in the development  of duodenal u lcer .  The role  of hype r see re t i on  of 
g a s t r i c  juice with an inc reased  content of peps in  and hydrochlor ic  acid in the pa thogenes is  of the u lcer  is  
important ,  but not p r i m a r y .  

Whereas  some cl inicians cons ider  that hypersec t ion  of g lucocor t icoids  is  the resu l t  of the u l ce r  
[1, 3], many o thers  r ega rd  adrenocor t i ca l  dysfunction as one of the pathogenet ic  f ac to r s  of pept ic  u lcera t ion  
[5, 7]. 
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