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Autoradiographic studies of the epithelium of the bi! iary  t rac t  of ra t s  and guinea pigs using 
thymidine-H 3 showed that hydrocor t i sone  lengthens the time of DNA synthesis .  There  is a 
paral le l  delay of the cei ls  in the Gl-period.  Analysis  of the numer ica l  resu l t s  showed c o r r e -  
lation between the number of cel ls  synthesizing DNA and the intensity of incorporat ion of 
thymidine-H 3 into them. 
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Corticosteroids reduce the number of mitoses and prolong the mitotic cycle as a whole as well as its 
individual phases [i, 2, 4-7, 13-16]. The unequal duration of the cell cycles is connected, according to 
Laguchev [7], with differences in the sensitivity of the tissues to hydrocortisone. 

The object of this investigation was to study the action of hydrocortisone on the proliferative activity 
of the epithelium of the biliary tract. 

This epithelium is particularly interesting when the antimitotic effect of the corticosteroids is ex- 
amined for its mitotic activity is at a low level, in sharp contrast to the rapidly proliferating intestinal epi- 
thelium, with which it shares the same origin [3]. 

EXPERIMENTAL 

Investigations were ca r r i ed  out on male albino ra t s  weighing 270-300 g and male guinea pigs weighing 
230-350 g. Hydrocort isone (Richter) was injected intraperi toneal ly  into the ra t s  in a dose of 10 mg/100 g 
and into the guinea pigs in doses of 5 and 10 mg/100 g. The animals  were killed 4 and 8 h af ter  injection of 
the hormone.  Thymidine-H 3 was injected into the albino ra t s  1 h before sacr i f ice  in a dose of 0.7 pCi/g  
(specific activity 4.1 Ci /mmole) .  The gall bladder  of the guinea pigs and the common bile duct of the r a t s  
were fixed with Bouin's  fluid. Paraff in sect ions were stained by the usual histological  methods and sect ions 
through the common bile duct of the ra t s  rece iv ing  thymidine-H 3 were coated with type M emulsion.  The 
exposure lasted 35 days. Nuclei on the autoradiographs  were taken as labeled if no fewer than five grains 
of s i lver  were present  above them. The mitotic coefficient  (MC) in the epithelium of the bi l iary t rac t  was 
calculated per thousand cel ls ,  the distr ibution of mi toses  in the different  par ts  of the mucous membrane  
was determined,  and in the epithelium of the common bile duct in addition the percentage of labeled mitoses ,  
the number of gra ins  per mitosis ,  the number of labeled cel ls ,  the radioact ive index (RI) per thousand cells ,  
and the number of grains  of reduced s i lver  per  nucleus were  investigated. 

R E S U L T S  

A significant dec rease  was found both in RI and in the number of grains  per  mitosis  was found in the 
epithelium of the common bile duct of the ra t s  4 h af ter  injection of hydrocor t i sone,  while the number of 
mitoses  remained unchanged (Table 1). The number of mi toses  8 h after  injection of hydrocor t i sone  was 
significantly lower than in the control ,  while RI and the number of gra ins  of s i lver  continued to dec rease  
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TABLE 1. 

Epi the l ium of the B i l i a r y  T r a c t  (M • 
o 

Time of 
Object ,~ ~ action of ( D . - 4  

studied -Q ~ hydr9- 
~ cortisone 

= "~" (in h) Z~  

Epithelium 
of commol 
bile duct 
of rats 

Act ion of Hydrocor t i sone  on P r o l i f e r a t i v e  Act iv i ty  of the 
m) 

Number 
~o~ of grains ~ RI ~ per 
~ (in ~ nucleus 
O , - Q  
~ao 

--  15,3• 16,7"+'1,I 

10 9,7"+-1,6 12,4+0,8 
--  <0,05 <025 
10 3,9• 9,3• 

Number 
labeled 

MC mitoses 
(~ (in %) 

2,6~0,4 11,3+3,5 

2,9~0,7 10,9-----3,4 
>o,1 >o,I 
0,8• 25,6-4-4,5 

6 Control 

4 4 
P 

4 8 

Number 
of grains 
per 
mitosis 

11,5~ 1,3. 

13A-- 1,5 
>0, I 
19,5~2,7 

P --  <0,01 < 0 , 0 1  <0,02 <0,05 <0,005 

Note: P ca lcu la t ed  r e l a t i v e  to the control .  
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Fig.  1. C o r r e l a t i o n  between num- 
b e r  of ce l l s  syn thes iz ing  DNA and 
intensi ty  of i nco rpora t ion  of thy-  
mid ine-H 3 into them. F i l l ed  c i r -  
c l e s  - control ;  c r o s s e s  - act ion of 
hyd roco r t i sone  for  4 h; empty c i r -  
c l e s  - for 8 h. A b s c i s s a ,  number  
of g ra ins  pe r  nucleus;  o rd ina te ,  RI 

(in %0 ) . 

p r o g r e s s i v e l y .  Hydrocor t i sone  a lso  had a s i m i l a r  act ion on the 
ga l l  b ladder  ep i the l ium of the guinea pig, an an imal  that p roduces  
endogenous hydrocor t i sone  [10, 12]. In doses  of 5 and 10 mg, hy-  
d r o c o r t i s o n e  did not change the number  of m i t o s e s  in the gal l  b l a d -  
der  ep i the l ium af te r  4 h, and it began to exhibi t  i t s  ef fec t  only a f te r  
8 h (Table 1). 

A p rev ious  inves t iga t ion  [3] showed that  ep i the l i a l  ce l l s  in 
the gall  b l adde r  migra te  f rom the base  of the folds where  the g r e a t  
m a j o r i t y  of p r o l i f e r a t i ng  c e l l s  a r e  s i tua ted  toward the apex. The 
r a t e  of m ig ra t i on  of the ce l l s  was not obse rved  to be s lower  in the 
e x p e r i m e n t a l  an imals .  This was p robab ly  because  of the long pe-  
r iod  (no rma l ly  32 days) of mig ra t ion  of the ep i the l ia l  l aye r  c o m -  
pa red  with the shor t  dura t ion  (8 h) of the expe r imen t .  

The number  of labeled m i t o s e s  in the ep i the l ium of the c o m -  
mon bi le  duct of the r a t s  and the number  of g ra ins  of reduced  s i l -  
ver  above the ka ryok ine t i c  f igures  were  s igni f icant ly  i nc r ea sed  8 h 
a f te r  the in ject ion of hydrocor t i sone  (1 h a f te r  admin i s t r a t i on  of 
the isotope) (Table 1). This  could be due to lengthening of the S- 
pe r iod  and shor ten ing  of the G2-period.  The second explanat ion 
is unlikely because  of the obse rved  [1, 6, 7, 16] lengthening of the 
G2-period under  the influence of hydrocor t i sone .  The d e c r e a s e  
in the number  of g ra ins  of s i l v e r  above the in terk ine t ic  nuclei ,  
accompanied  by an i n c r e a s e  in the number  of labeled mi toses  and 

in the number  of g r a in s  above the mi tot ic  f igures ,  con f i rms  the da ta  of o ther  w or ke r s  [1, 2, 4-7,  15, 16] who 
o b s e r v e d  an i n c r e a s e  in the dura t ion  of DNA syn thes i s ;  accord ing  to the p r e s e n t  e x p e r i m e n t s  this  was p r o b -  
ably connected  with an i n c r e a s e  in the number  of l a t e - r e p l i c a t i n g  r eg ions  of the c h r o m o s o m e s .  

The in tens i ty  of i nco rpora t ion  of thymidine-H 3 into the ce l l  nuclei  cannot a lways be taken as  a suff i -  
c ient ly  s t r i c t  ind ica tor  of the s t imula t ion  or  inhibit ion of DNA synthes i s  [8, 18]. Addi t ional  b iochemica l  
inves t iga t ions  were  t h e r e f o r e  c a r r i e d  out with the use of C14-1abeled sodium formate  as the DNA p recu r so r . *  
The number of pu l ses  in DNA iso la ted  f rom the o rgans  of the intact  and e x p e r i m e n t a l  r a t s  was counted by 
means  of a "Pro tok"  gas - f low counter .  P r e l i m i n a r y  b iochemica l  f indings showed that  hyd roco r t i sone  r e -  
duces  incorpora t ion  of the isotope into DNA. The d e c r e a s e  in the number  of ce l l s  i nco rpora t ing  thymid ine-  
H 3 d i s cove red  au to rad iog raph i ca l l y  and the d e c r e a s e  i n the  intensi ty  of this  l abe l above  the nuc le i thus  r e f l ec t  

*The author is  gra tefu l  to A. M. Kotin for h is  advice on the conduct of the b iochemica l  invest igat ion.  
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not only the inhibi tory act ion of hydrocor t i sone  on thymid ine-  and thymidy la t e -k inase  [9], i .e . ,  on the r e -  
v e r s e  pathway of thymidylate  syn thes i s ,  but a lso  on o the r  s t ages  of DNA syn thes i s  [9, 17]. 

Cells  in which DNA synthes i s  is init iated,  i .e. ,  c e l l s  at  the end of the Gl -pe r iod ,  a r e  the dec i s ive  point 
of appl icat ion of hydrocor t i sone  [16]. Ana lys i s  of the r e s u l t s  of the p r e sen t  e x p e r i m e n t s  con f i rms  this con-  
c lus ion and shows that the d e c r e a s e  in RI took place  chiefly because  of delay in the d e p a r t u r e  of the ce l l s  
f r o m  the Gl -per iod .  However ,  it mus t  not be forgot ten  that hydrocor t i sone ,  by prolonging the S-per iod ,  
thereby  r educes  the intensi ty of DNA synthes i s ,  i .e. ,  r educes  the quantity os label  above the nuclei. If under 
these c i r c u m s t a n c e s  the n u m b e r  of gra ins  is lower  than a ce r t a in  l imi t  (in this case ,  l e s s  than five grains) ,  
this f rac t ion  of the cel ls  cannot  be r e g a r d e d  as labeled.  A c o r r e c t i o n  mus t  t he re fo re  be in t roduced into the 
conclusions  on the number  of ce l l s  de layed  in the Gl -pe r iod  based  on the de t e rmina t ion  of RI. 

The c o r r e l a t i o n  between the number  of labeled ce l l s  (Y) and the number  of g ra ins  above them (X) in 
both the control  and the expe r imen ta l  an ima l s  will be noted; under the condit ions used to p r e p a r e  the auto-  
r ad iographs  and with the c r i t e r i o n  used to a s s e s s  label ing (five gra ins  above the nucleus) this co r re l a t ion  
has  the following form:  y = - 9 . 2 6  • 1.45x (Fig. 1). 
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