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A single dose of hydrocort isone (10 mg/100 g body weight) leads to an initial increase,  followed 
by a significant decrease ,  in the per ipheral  blood plasma glucocort icoid concentration in rats.  
Elevation of the glucocort icoid level is accompanied by a decrease  in the number of DNA-syn-  
thesizing epithelial cells in the ur inary  bladder, leading to a subsequent decrease  in the num- 
ber of mitoses,  whereas a fall in  the level of the hormone leads to an increase  in the number 
of cells changing from the G 1 into the S period. Meanwhile inhibition of prol iferat ive p rocesses  
in the epithelium of the kidney continues throughout the experiment  (48 h). The possible causes  
of the unequal sensitivity of epithelial t issues to hydrocort isone are  discussed.  
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Glucocort icoids,  with an important  role in the regulation of t issue homeostasis ,  must  be c lassed as 
universal  inhibitors of cell division which inhibit mitotic ac t iv i ty  and DNA synthesis in various t issues [ 6]. 

The object of this investigation was to compare  the quantitative indices of prol i ferat ive activity of the 
epithelium in different parts  of the ur inary  t ract  (the route by ~vh~ch cor t icos tero ids  are excreted from the 
body) and the blood glucocorticoid concentration after a single dose of hydrocort isone.  

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

Experiments  were car r ied  out on 160 male albino ra ts  weighing 150-180 g. At 8 a.m. 88 experimental  
animals received an intraperi toneal  injection of hydrocort isone (Richter) in a dose of 10 mg/100 g body weight. 
The ra t s  were decapitated in groups of four to six (experimental) and four to five (control) at a time in each of 
the three ser ies  of experiments ,  4, 8, 12, 16, 24, and 48 h after injection of the hormone. In ser ies  I (66 ani- 
mals) the concentrat ion of glucocort icoids was determined f luorometr icat ly  [ 3] in the peripheral  blood plasma, 
in ser ies  II (50 rats) and III (44 rats) proliferat ive p rocesses  in the epithelium of the renal cor tex and of the 
ur inary bladder, respectively,  were studied, The animals of ser ies  II and III, 1 h before sacrif ice,  received an 
injection of thymidine-3H (specific activity 20.4 Ci/mmole)  in a dose of 0.5 ~Ci/kg body weight. The organs for 
study were fixed by Bouin' s method. Paraffin sections 7 ~ thick were coated with type M emulsion, exposed for 
65 days, and stained with hematoxylia-eosia.  Nuclei above which there were at least five grains of reduced 
sl iver  were counted on the autoradiographs.  The number of mitoses  (mitotic coefficient, MC) in DNA-synthe-  
sizing cells was counted in 30,000 cells of the renal  cor tex and 3000 Cells ofthe s t r a tumbasa le  of the ur inary  
bladder. The intensity of turnover of thymidine-3H was investigated in 30 nuclei f rom each animal. The resul ts  
were subjected to stat ist ical  analysis with the use of the Fisher-Student  and Wilcoxon---Mann-Whitney cr i ter ia .  
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TABLE 1. C o m p a r i s o n  of P r o l i f e r a t i v e  P r o c e s s e s  in Epi the l ium of Kidney and Ur ina ry  
Bladder  with P e r i p h e r a l  Blood P l a s m a  Glucocor t i co id  Concen t ra t ion  af ter  a Single Dose  
of Hydroc o r t i sone  (M ~ m) 

Renal cortex Urinary bladder 
[ " ' ~  number of number of I 

Animals ~.=~B~o %, grains above MC, % % grains above ] MC, % 
~'~ nucleus nucleus ] 

Experimental -~ 0,79~0,15 14,2----- 1.,4 0,23-----0,05 9,0"~-- 1,0" 1,3-~-0,5 11,6"t" 

Control -- 0,79~0,Pt 19,2"-1,7 0,48--- 0,08 Z0---0,3. 29,1 
Experimental 8 0,38~0,08" 11,2-~1,1"1 " 0,46---0,10 0,6~0,2" 28,9 

Control -- 0,93• 16,9-+-0,97 0,29-+-0,07 0,6-+0,2 28,0 
Experimental 12 0,07+0,021" 9,0• 0,09-+0,04" O,l-+O,l* 25,7 

Control I 18,2-~ 1,3 0,32:2:0,08 0,9~0,3 26,9 
Experimental 1 ~ 0,09~0,03" II,5-~2,1" 0,08*'0,04" 0,3m0,2 21,8T 

1,12~0,47 

1.69~0,27 25,3~ 1,2 
0,06~0,04" 15,7• 
0,37m0,14" 16,6• 

0,57"4-0,12 
0,03-~0,02T 
0,16-----0,04' 

Control 1 Experimental 
Experimemal 48 

2,0+0,6 * 

3,8~0,6 16,8-----2,1 
t, 1-*-0,3" 11,2 -~ t ,3" 

5,2• 18,6__+2,3 
8,5+1,5 18,44-1,4 

4,6-'-0,6 19,5-----2,0 
8,8 "~ 1,6" 16,3"-2,0 

1,8= 0,9 16,6 -~ 1,9 
0,9---+0,51" 20,8m6,6 
6,7m2,6 24,123,2 

1,0-*-0,4 
3,5----- 1,5" 
2,0m0,9 

Blood gluco- 
corticoid concentra- 
tion, /Jg % 

29,0 
20,7 I 
31,l 

*P < 0.05 r e l a t i ve  to control .  
t p  < 0.01 re l a t ive  to control .  

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

The r e s u l t s  a re  given in Table  1. A single dose  of hyd roco r t i sone  led to inhibit ion of p ro l i f e ra t ive  p r o -  
c e s s e s  in the  ep i the l ium of the u r i n a r y  b ladder  and rena l  cor tex ,  which las ted  for  12 and 48 h, r e spec t ive ly .  The 
d e c r e a s e  in the number  of labeled epi thel ia l  ce l l s  r e f l ec t ed  delay  in the i r  t r ans i t ion  f r o m  the G 1 into the S p e r -  
iod, and the d e c r e a s e  in the number  of g ra ins  of r educed  s i l ve r  above them re f l ec t ed  changes  in the intensi ty 
of DNA synthes i s ,  leading to lengthening of the S per iod .  It mus t  be pointed out that h y d r o c o r t i s o n e  affected 
DNA syn thes i s  in the cel l  nuclei  ini t ia l ly  and the n u m b e r  of mi toses  only la te r .  Af te r  16 h the number  of ce l l s  
syn thes i z ing  DNA in the ep i the l ium of the u r i n a r y  b ladder  was  s igni f icant ly  g r e a t e r  than in the cont ro l ,  w h e r e -  
as  in the ep i the l ium of the r ena l  co r t ex  the inhibition of p ro l i f e r a t ion  cont inued throughout  the exper iment .  

The r e s u l t s  of c o m p a r i s o n  of the d y n a m i c s  of p ro l i f e r a t ive  p r o c e s s e s  in the ep i the l ium of the u r i n a r y  
b ladder  (the r e s u l t s  of the p r e se n t  invest igat ion) ,  the u r e t e r  [ 1],  and the s ebocy t e s  and k e r a t o c y t e s  of the 
sebaceous  glands [2] a f te r  a s ingle dose  of h y d r o c o r t i s o n e  a re  evidence  both that the changes  (init ially inhibi-  
tion, fol lowed by s igni f icant  s t imula t ion  of cel l  division) a re  c o m m o n  and a lso  that the re  a re  individual d i f f e r -  
ences  (var iabi l i ty  of the t ime of the response) .  In the w r i t e r s '  opinion, this var iab i l i ty  can be a t t r ibuted to dif-  
f e r e n c e s  in the level  of accumula t ion  of co r t i so l  in the t i s sues  [7] ,  as a r e su l t  of the d i f fe ren t  number s  of cel l  
r e c e p t o r s  for  g lucoc o r t i c o i d s  [4, 8].  The inhibition of p ro l i f e r a t ive  p r o c e s s e s  in the r ena l  co r t i ca l  epi thel ium,  
cont inuing for  48 h, could a l so  have been due to the spec ia l  c h a r a c t e r  of the intensif ied r e a b s o r p t i o n  of g luco-  
co r t i co ids  by that  p a r t i c u l a r  t i ssue  [ 5].  

The fact  that  p ro l i f e r a t i ve  p r o c e s s e s  depended on the blood c o r t i e o s t e r o i d  level  was  noted: A high g luco-  
co r t i co id  concen t ra t ion ,  cont inuing for  4 h a f te r  inject ion of hyd roco r t i sone ,  was  accompan ied  by a d e c r e a s e  in 
the n u m b e r  of DNA-syn t he s i z i ng  ce l ls ,  leading to a subsequent  d e c r e a s e  in the number  of mi toses ,  whe re a s  a 
fall  in the level  of the hormone  (after  12-16 h) led to an i nc rea se  in the number  of p ro l i f e r a t i ng  ce l ls  in the 
epi the l ium of the u r e t e r  [1] ,  the u r i n a r y  b ladder  (the r e su l t s  of the p r e sen t  invest igat ion) ,  and the k e r a t o c y t e s  
and sebocy te s  of the sebaceous  gland [2]. The e a r l i e r  hypothes is  [1] that  the phase  of s t imula t ion  of p r o l i f e r a -  
t ive ac t iv i ty  of the ce l l s  is connected with the fact  that  a s ingle dose of hyd roco r t i sone  not only r educed  the 
n u m b e r  of dividing cel ls  (the phase of inhibition), but a l so  blocked the s e c r e t i o n  of endogenous  g lucoco r t i co ids  
by the ad rena l s ,  which led to a d e c r e a s e  in the blood c o r t i c o s t e r o i d  level  (Table 1), r e su l t i ng  in a subsequent  
i n c r e a s e  in the number  of DNA-syn t he s i z i ng  ce l ls ,  was  thus conf i rmed .  
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