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A d e c r e a s e  in the biological  act ivi ty of ep ide rma l  G2-chalone , isolated f r o m  the dorsa l  skin of 
r a t s ,  was demons t ra ted  1-2 days af ter  t r e a t m e n t  with the carc inogen methy in i t rosourea  and 
one day a f te r  epilation. The r e s u l t s  of quanti tat ive ana lys i s  of mi toses  and morphological  anal -  
ys i s  of the skin which was the source  of the chalones showed that  this  effect  is based  on d i f fe r -  
ent mechan i sms .  
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The  ro le  of chalones in r e p a r a t i v e  t i s sue  r egene ra t i on  h a s  not ye t  been adequately studied. Only recen t ly  
have r e p o r t s  been published of a change in the act ivi ty of  chalones during t i s sue  r egene ra t ion  [1, 8-10]. How- 
ever ,  the m e c h a n i s m s  of this phenomenon a r e  st i l l  unexplained. This  is l a rge ly  because  no morphologica l  
ana lys i s  of the t i s sues  act ing as  the sou rces  of the chalones was undertaken in the invest igat ion of this p rob -  
lem.  Compar i son  of p r o c e s s e s  taking p l ace  in the donor ' s  skin with the  biological  act ivi ty of the chalones 
isolated f r o m  it can evidently shed light on some of the m e c h a n i s m s  of the change in act ivi ty  of these  r e g u l a -  
to r s  of p ro l i f e ra t ion  in the course  of r e s t o r a t i o n  of the t i s sues .  

In the p r e s e n t  invest igat ion two models  of r egene ra t ion  in the skin were  chosen: a f t e r  a single appl ica-  
t ion of carc inogen (methyln i t rosourea  - MNU) and af ter  epilation. MNU was chosen because  of i ts  rapid  e l i m -  
ination f r o m  the t i s sue  [6] and, as a resu l t ,  the m o r e  convenient  ana lys i s  of the p ro l i f e r a t ive  r e s p o n s e  of the 
ep idermis  a f t e r  appl icat ion of MNU than of other carc inogens  which p e r s i s t  in the body for  a long t ime.  Also,  
bes ides  obtaining chalones and tes t ing  the i r  biological  act ivi ty,  the s ta te  of the donor ' s  skin was invest igated 
his to logical ly  and the level  of p ro l i f e ra t ion  in it a s s e s s e d  quanti tat ively.  

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

Expe r imen t s  were  c a r r i e d  out on noninbred r a t s  and C57BL mice  f r o m  the "Rappolovo" Nurse ry ,  Acade-  
my  of Medical Sciences  of the USSR. The two main  groups consis ted  of 33 r a t s .  The dorsa l  skin of 15 an imals  
of group 1 was painted once with a 1% solution of IVINU in acetone a f te r  p rev ious  shaving of the hair ,  while the 
hair  of 15 an imals  of group 2 in the s a m e  reg ion  was epilated.  The an imals  of each group were  decapi tated 
th ree  a t  a t ime  at  the s a m e  t ime  of day (11 a .m.-noon)  1, 2, 3, 5, and 12 days a f te r  the p rocedure .  The whole 
reg ion  of skin painted  with the ca rc inogen  or  epi tated was used as  the source  of  chalones,  and some  of it a l so  
was studied his tological ly .  The method of  obtaining chalones f r o m  the skin of r a t s  was  descr ibed  p rev ious ly  
by the wr i t e r s  [2]. The  biological  act ivi ty of the  isolated chalones was t es ted  in C 57BL mice.  The  lyophilized 
m a t e r i a l  containing chalones was dissolved immedia te ly  before  injection in physiological  sal ine,  so that  5 mg 
ex t r ac t  in 0.4 ml  solvent was injected into each mouse .  Undissolved components  we re  r e m o v e d  by cent r i fuga-  
t ion a t  3000 r p m  for 15 rain, The  mice  were  ki l led 4 h a f t e r  in t raper i toneal  injection of the chalones  in groups 
of 5 or  6 an imals  a t  a t ime .  The  ex te rna l  ea r  was taken for  histological  ana lys is .  Sections were  cut and m i -  
t o ses  counted in 6000-8000 basa l  ce l l s  of  the ep ide rmi s  of the ea r .  The  numer ica l  r e su l t s  were  subjected to 
s ta t i s t i ca l  ana lys is  by the F i s h e r - S t u d e n t  method.  
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TABLE 1. Changes in Mitotic Activity of 
Epidermal  Cells of Dorsa l  Skin of Rats at 
Different  T imes  after  Paint ing with MNU and 
Epilation (M • m) 

Number of mitoses, ~ 
Days after 
beginning 
of experi- 
m e n v  

0 
1 

2 

3 

5 

12 

normal 

8,2+I ,31 

Daintin~ with 
-MNU 

0,99]-~0.74 
P~O.OOI 
0,73~0.36 
P<O,O01. 
3.96-+ 1.94 
P~.O,05 
4,96-+1.40 
P<0,05 

8,98+~1.38 
P>0,1 

epitatlon 

29.2_~-2,00 
P<O.O01 
14,55-+3.64 
P~0,05 
t 4,77_+2.78 
P~0,05 

8.t5_q-1.28 
P>0,1 

10o78-+1,59 
P>O.I 

TABLE 2. Degree  of Depress ion  of Mitotic Activity of Epidermal  
Cells of Skin of Mouse Ear  af ter  Injection of Chalones Isolated f rom 
Intact Skin after Painting with MNU or Epilation (M �9 m) 

Source of Chalones 

Intact dorsal skin of rats 

Dorsal skin of rat treated 
with MNU 

Skin of rats after epilatton 

T~m e 
atter pro. 

12 

12 

Mitotic activit} after 
injection of chalones, 
0/00 

0,37-+0,14 

1,33--+0,53 
2,08-+0,72 
0,75+0.28 
0,75-+"2"0,33 
0.62 -+0.39 

3.30-+1.33 
0,46-+0,17 
0,83~0.26 
0.3C-+0,15 
0.75+0.28 

Inhibition of mitoseS 
compared with control 
(3.43• 0.48) 

89 fP<0.0 } 

61 (P>O.05) 
39 ( P > O ,  I ) 
78 fP<.O,O1 ) 
78 ~P<O.OI 1 
82 (P<O,O01) 

0 {P>0.1} 
87 (P~0.01) 
75 ~P<:0.01 
91 (P~0.01) 
78 (p<0.01~ 

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

Data showing changes in mitotic activity of the epidermal cells  of the dorsal  skin of the ra t s  at different 
t imes  after  t rea tment  a re  given in Table 1. 

As the summar ized  data show, 1, 2, 3 and 5 days after a single painting with MNU marked depress ion of 
mitotic activity of the epidermal  cel ls  was observed; its r e tu rn  to its initial level only after  t2 days. Histo-  
logical analysis  of this skin showed that one day after  painting with the carcinogen dying cells could be seen 
in the basal  layer ,  and the few mitoses  visible were charac te r ized  by distinct fusion of the chromosomes .  Signs 
of  inflammation were  p resen t  in the dermis .  After  two days, besides a dec rease  in thickness of the epithelial 
layer ,  small  regions  of hyperplas t ic  epidermis  could be seen, with marked basophilia of the cytoplasm of the 
epidermal  ceils.  The intercel lular  spaces  were widened, evidently on account of intraepithelial edema. The 
phenomena taking place in the skin during the f i r s t  two days after  t rea tment  with the carcinogen must  thus be 
regarded  as the resu l t  of its toxic action. 

Af te r  epilation a marked increase  in mitotic activity was observed in the cells of the interfollicular epi- 
thelinm, and after  24 h it was 3.6 t imes  higher than the control value. Simulation of prol i ferat ion of the epi- 
de rmocy tes  after t reatment  of this type is well known [4, 5, 7]. Later ,  after  2-3 days the prol i ferat ive activity 
began to diminish, and by the 5th day was back to its initial level. Histological examination of the skin in this 
case revealed only marked basophilia of the epithelial layer  1 and 2 days after epilation, with focal hyperplasia  
on the third day. Evidence of moderate  inflammation was present  in the dermis .  

The resul t s  of investigation of the biological activity of the chalone-containing extracts  isolated f rom 
the skin after t rea tment  with the carcinogen or  epilation a re  given in Table 2. 

It will be c lear  f rom Table 2 that ehalones isolated f rom the skin 1 and 2 days after  t rea tment  with the 
carcinogen lost  their  activity, or  their  content was sharply reduced in such skin. Be that as it may, the degree 

382 



of inhibition of mi tos i s  in the e p i d e r m i s  of the externa l  ea r  of the  mice  did not differ  s ta t i s t i ca l ly  f r o m  normal .  
T h e s e  r e s u l t s  a r e  in a g r e e m e n t  with those  of Rohrbach and L a e r u m  [8], who showed that  1-3 h a f te r  the skin 
was painted with methylcholanthrene,  the chalone-conta ining complex iso la ted  f r o m  it had not the power  to 
inhibit m i t o s e s  in ep ide rmocy te s  of no rm a l  skin of the mouse  ear .  These  expe r imen t s  led the i r  au thors  to 
suggest  that chalones can be inactivated by carc inogens .  However ,  as will be c l ea r  f r o m  Tab le  2, as  the r e -  
sult  of injection of chalones isolated f r o m  the skin of r a t s  a f t e r  epilation, a t e m p o r a r y  d i sappea rance  of the i r  
inhibiting act ivi ty also took p lace  (after  1 day). Neve r the l e s s ,  compar i son  of  the act ivi ty of the cha lone-con-  
raining ex t r ac t s  i sola ted f r o m  the skin a f te r  t r e a t m e n t  with the carc inogen  or  epilat ion (Table 2) with the level  
of p ro l i f e ra t ion  of the ep i de rm ocy t e s  of donors  ~ skin (Table 1) sugges ts  that  the m e c h a n i s m s  lying a t  the ba s i s  
of the d e c r e a s e  in chalone act ivi ty  in such ca se s  a re  bas ica l ly  different .  The toxic act ion of  the ca rc inogen  
evidently leads  to a dec r ea s e  in p ro te in  synthes is  in the ep ide rmis ,  including, perhaps ,  a d e c r e a s e  in syn thes i s  
of chalones.  Natura l ly ,  the re fo re ,  the chalone content in such skin fa l ls  t e m p o r a r i l y ,  to be r e s t o r e d  la te r  
during r e p a i r  of the ep ide rmis .  Converse ly ,  the absence  of inhibi tory act ivi ty of chalones  isolated f r o m  the 
skin 24 h a f t e r  epilat ion coincides with m a r k e d  s t imulat ion of  the p ro l i f e r a t i ve  act ivi ty  of the ce l l s  of the r a t  
ep ide rmis .  These  r e s u l t s  a r e  indi rec t  evidence that  cel ls  s ta r t ing  to undergo p ro l i fe ra t ion  lose  the i r  abil i ty 
to synthes ize  G2-chalone. This  chalone is cons idered  [3] to be synthes ized  by ce l l s  of the ba sa l  layer ,  and it 
is mainly  these  ce l l s  which a r e  s t imula ted  a f t e r  epilation.  

F r o m  the w r i t e r s  y point of view the mos t  in te res t ing  finding is the loss  of biological  act iv i ty  of the cha l -  
ones under the  influence of  MNU, f r o m  which it can be concluded that  t i s s u e - s p e c i f i c  control  ove r  p ro l i f e ra t ion  
of the ep ide rmocy tes  is weakened during the r e s p o n s e  of the t i s sue  to the act ion of the carc inogen.  
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