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It was sho~rn by autoradiography that a f t e r  a single inject ion of hydrocor t i sone  (10 m g / 1 0 0  g 
body weight) t rans i t ion  f r o m  the G 1 to the S per iod  is  delayed and the dura t ion  of the S per iod  
is  i nc rea sed  for  epithel ial  ce i l s  in the ac ina r  p a r t  of the sebaceous  gland (sebocytes) and the 
s t ra t i f ied  squamous  epi thel ium of the ef ferent  ducts .  La t e r ,  a f te r  the p ro l i f e r a t i ve  p r o c e s s e s  
have subsided,  the i r  in tens i ty  i n c r e a s e s  again and p ro l i f e r a t i ve  aet ivi ty exceeds  the ini t ial  
level .  Hydroeor t i sone  has  a m o r e  powerful  act ion on the p ro l i f e r a t i ve  act ivi ty of the s t ra t i f ied  
squamous epithelial  ce l ls  of the ef ferent  ducts  of the sebaceous  gland than on p ro l i f e r a t ive  
act ivi ty of the ac ina r  sebocy tes .  
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P ro l i f e r a t i ve  act ivi ty  of sebaceous  gland ce l l s  has  now been shown to depend on sex  ho rmones  - andro-  
gens [9, 12] and e s t rogens  [6, 7, 12] - and a lso  on ACTH [11]. 

The object  Of this invest igat ion was to study how act ivi ty of sebaceous  gland ce l l s  depends on cor t i co -  
Steroids.  

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

The diurnal  rhythm of  p ro l i f e r a t i ve  p r o c e s s e s  was invest igated in the sebaceous  gland epi thel ium of 
the externa l  auditory mea tus  [13] of 44 male  albino ra t s  weighing 150-180 g .  Hydrocor t i sone  (Richter) was 
injected in t raper i tonea l ly  into 24 r a t s  a t  8 aom. in a dose  of 10 rag/100 g body weight. The  an ima l s  were  
sac r i f i ced  in groups  of four  at a t ime,  4, 8, 12, 16, 24, and 48 h a f te r  injection of the hormone .  Groups of 
four  control  r a t s  (total 20) also w e r e  sac r i f i ced  at the s ame  t imes .  

Thymid ine-H ~ was injected into all  the an imals  1 h be fo re  sac r i f i ce  in a dose  of 0.5 pCi /g  (specific 
act ivi ty 4~ Ci /mmole ) .  The  sebaceous  gland was fixed in Bouin 's  fluid. P a r a f f i n  sec t ions  7 # thick were  
stained with h e m a t o x y l i n - e o s i n  o r  a zu re  I I - e o s i n  and some of them were  coated with type M emuls ion and 
exposed fo r  31 days .  The  mi to t ic  coefficient  (MC), index of labeled nuclei (ILN), and number  of gra ins  of 
reduced s i l ve r  in the epi thel ium of the ac inar  p a r t  and ef ferent  ducts of the gland were  calculated.  Mitoses  
and cells  synthesizing DNA were  counted in 3000 cel ls  of the b a s a l  l aye r .  The  data were  subjected to 
ana lys i s  by the F i sher - -  Student method.  

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

As the w r i t e r  Showed prev ious ly  [3] the p ro l i f e r a t ive  act ivi ty of cel ls  in both pa r t s  of the sebaceous  
gland f luctuates during the 24--h per iod ,  with a m a x i m u m  at night o r  in the ear ly  morning and a m i n i m u m  in 
the af ternoon and evening. The  mean  diurnal  value of MC for  ce l l s  of  the ac ina r  pa r t  was  16.3~ and fo r  
cel ls  of the ef ferent  duct  13.0~ the mean diurnal  value of ILN was 76.0 and65.5~ 
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TABLE 1. Action of Hydrocor t isone on Prol i fe ra t ive  Activity of Epithelial Cells of 
Sebaceous Gland (M • m) 

Group of 
animals 

�9 Control 
Experimental 

Control 
. Experimental 
Control 
Experimental 
Control 
Experimental 
Control 
Experimental 
Control 
Experimental 

Note. 

Duration of Acinar part Efferent ducts 
action of number of number of hydrocorti- 
sone (in h) ILN (in ~ 

-- 62,3__5,6 

4 38,8+__5,5* 

grains per 
nucleus 

MC (in ~ ILN (in ~ 

11,1+___0,7 11.0___+2,0 
8.6+0,4* 11,5__4,0 

69,7+5,2 
42,0~___4,9 

grains per 
nucleus 

MC (in ~ 

8 

12. 

16 

24 

P shown relat ive 

55,0-+-6,0 10,2_0,8 
17,8~4,25 7,3___0,6* 
47,3+3,0 11,0~__0,6 
65,4• 9,0• 

101,7___+11,4 10,5+____0,6 
135,2• 12,1-+-0,7 
95,7__+4,8 9,9• 
79,8-+-5,') 11,7--+-~0,7 
95,7+4,8 T 9,9+0,3 

144,7+12,2 I1,2• 

to control:  * < 0.05, 

11,8+l ,5 45,0+5,0 
5,3_+~,5T 22,4~__6,8 ~ 
10.34-I ,6 38,0+3 3 
4,0+l,l t  14,0~_4',4t" 
20,3• 71,7• 
21,3• 58,3• 
20,0• 65,0+__5,4 
20,6~3,9 119,8• ~: 
20,0• 65,0• 
23,1~2,7 158,5_____22,0 

t < 0.02; $ < 0.01~ 

8,0+0,4 12,0___+1,3 
6,0___+0,5* 4,6• 

9,6• 
7,2+__0,8" 

10,6+0 4 
7,2~0:6"t 
9,1"+'0,7 

10,3• ,2 
7,6• 

t0,8+0,7t 
7,6-+"0,6 
9,7• 

8,3• 
4,2___+0,9* 
7,3__t ,2 
2,7+1,1" 

13,0~__2,0 
6,9• ,6" 

20,3+__i ,9 
35,5~___9,2 
20,0• ,9 
37,3• 

As Table 1 shows, 4 h after  administrat ion of the hormones  a s tat is t ical ly significant dec rease  in the 
number of DNA-synthesizing cel ls  and in the number  of gra ins  per  nucleus was observed;  the effect continued 
for 8 ho The dec rease  in the number  of cells synthesizing DNA was connected with delay in their  t ransi t ion 
f rom the G 1 period into the S per iod,  and the decrease  in the amount of thymidine-H 3 incorporated was con- 
nected with changes in the intensity of DNA synthesis ,  leading to an inc rease  in duration of the S period.  
A dec rease  in the number of cells synthesizing DNA natural ly leads to a subsequent dec rease  also in the 
number of mitotically dividing cells in the ac inar  par t  of the sebaceous gland. The resul ts  are  in agreement  
with those of Laguchev [4, 5], who found an increase  in durat ion of the var ious  per iods  of the mitotic cycle 
under the influence of hydrocor t i sone,  with a disturbance chiefly of the initiation of DNA synthesis  at the 
end of the G 1 period [1, 10]. After  16 h the number  of mitotically dividing cells  regained its initial level. 

Analysis of the table shows that af ter  4 h not only were  the number  o f  DNA-synthesizing cells  and t h e  
quantity of thymidine-H 3 incorporated into them reduced, but the number  of mitotically dividing cells also 
decreased .  Hydrocort isone probably not only delays the transi t ion of basal  cells of the stratif ied squamous 
epithelium of the efferent  ducts f rom the G 1 per iod,  but it also has an inhibitory effect on the later  stage 
of the mitotic cycle.  La ter  a stat ist ically significant increase  in the number of DNA-synthesizing cells 
was observed,  followed (after 48 h) by an increase  in the number  of mi toses .  This  increase  was probably 
due to the transit ion of cel ls  held up in the G 1 period by hydroeor t isone ea r l i e r  into the S period.  The mech-  
anism of this phenomenon requi res  fur ther  study in different t i ssues .  Hydrocor t isone had a s t ronger  
action on prol i fera t ive  activity of the cells of the stratif ied squamous kerat inizing epithelium of the efferent  
duct than on prol i ferat ive activity of the sebocytes.  Transi t ion  of the cells f rom the G t into the S period 
and their  passage through the later  stages of the mitotic cycle were delayed. In addition, the dec rease  in the 
number  of DNA-synthesizing and mitotically dividing cells in this par t  of the sebaceous gland lasted longer 
than in the acinar  par t  and the increase  in the number  of dividing cells was observed sooner~ At the same 
time the resul ts  confirm ear l ie r  observat ions  [2] of dif ferences  in the sensitivity of the prol i fera t ive  p ro -  
cesses  of some epidermal  t issues to the action of hydrocor t isone.  
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