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r@sultats superposables  ~ ceux obtenus  au niveau des 
ar t icula t ions  p@riph6riques dans  diff@rentes condi t ions  qui 
abou t i s sen t  ~ l 'immobilit@ des s t ruc tures  sque le t t iques  
(explanta t ion  en greffe ou en cul ture 14-16, ex t i rpa t ion  de 
la m0elle @pinigren). Ainsi, il appa ra i t  possible  d 'associer  
les t roubles  t6ra tologiques  ax iaux  indui ts  pa r  des agen t s  

neuroact i fs  aux  pe r tu rba t i ons  fonct ionnel les  inh6rentes  
!eurs propri4t6s pharmacolog iques  reconnues.  

14 H. Fell and R. B. Canti, Proc. roy. Soc. 116, 316 (1934). 
15 V. Hamburger arid M. Waugh, Physiol. Zool. 13, 367 (1940). 
16 D. Mitrovie, C. r. Aead. Sei. (Paris) 278, 1629 (1974). 
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S,,mmary. A single s.c. in ject ion of 20-methy lcho lan th rene  (1 mg in 0.2 ml  olive oil) is found to  s t imula te  the  relat ive 
up take  of ur id ine-aH by  the  skin and  the  s.c. t issue 17- and 3fold respect ively,  24 h pos t -admin i s t ra t ion .  

The changes  in the  up take  of labelled precursors  of nu-  
cleic acids by  D N A  and  R N A  a t  an early s tage following 
the  admin i s t r a t i on  of a carcinogen have  been demon-  
s t r a t ed  by  Paul1;  in t h a t  case, the  R N A  syn thes i s  s ta r t s  
rising f rom 24 h onwards ,  reaching a peak  value a t  48 h 
af ter  the  admin i s t r a t ion  of DMBA 2 in to  the  mouse  skin. 
The c h a n g e s  observed in the  to ta l  R N A  syn the t i c  ra tes  
migh t  reflect  a change in the  nucleolar  func t ion  ~. The 
early response  of the  R N A  metabo l i sm to carcinogen,  pro- 
mote r s  and even the  t r e a t m e n t  wi th  a g rowth  hormone ,  is 
found to involve a s t imula ted  incorpora t ion  of t he  pre- 
cursors into the  var ious  componen t s  of the  cellular 
R N A  1,4, 5 The p re l iminary  work p resen ted  in th is  note  
deals wi th  the  a l te ra t ion  in the  uridine-~H up take  by  the  
nucleolar  R N A  of the  skin and  other  t issues exposed  di- 
rec t ly  or indi rec t ly  to a single carcinogenic dose of 20MC 

soon af ter  admin i s t ra t ion .  The funct ional  significance of 
these  changes  in the  overal l  carcinogenic even t  is ye t  to be 
es tabl ished;  however ,  the  knowledge of these  changes  
m a y  indicate  the  impor t ance  of the  nucleolar  funct ion  in 
the  process of carcinogenesis.  
55 C57BL/Bcr  female mice (8-9 weeks old) of abou t  25g, 
were used in the  p resen t  exper iment .  Animals  were main-  
ta ined  on the  s t an d a rd  chow diet,  wi th  water  available 
ad l ibi tum. Each  mouse  was in jec ted  wi th  20MC (1 mg in 
0.2 ml olive oil/25 g b.wt)  s.c. 15 female mice were used 
for the  s t u d y  of init ial  events ,  whereas  the  remain ing  
animals  were ma in t a ined  to observe the deve lopmen t  of 
tumors .  At  each point ,  3 animals  were used in the  s t u d y  
and the  t issues were pooled.  
20MC t rea ted  mice a t  d i f ferent  hours  were given an i.p. 
inject ion of uridine-3H (sp. act ivi ty-2.7 Ci/mM) a t  a dose 
of 6 ~Ci/g b .w t  and  were decap i t a ted  2 h af ter  the  in- 
ject ion,  be tween  13.00 and  15.00 h to minimize the  error 
owing to diurnal  var ia t ion  in the  cell metabol i sm.  Tissues 
were excised and  chil led in 1.5% citric acid. Nuclei, iso- 
lated by  citric acid procedure  of Busch 6, were subjec ted  
for isolat ion of nucleoli  (Penman  7). The ent i re  procedure  
is publ i shed  elsewhere a. The pellet  was considered to be 
the  nucleolar  f rac t ion on the  basis of evidence f rom elec- 
t ron  microscopy (figure 1) and po lyacry lamide  gel electro- 
phoresis  8. The R N A  from the  nucleolar  pel let  dispersed 
in SDS buffer  (0.1 M NaC1, 0.001 M EDTA,  0.01 M Tris/ 
HC1 at  p H  7.4 and  0.5% SDS) was ex t rac ted  wi th  phenol  
E D T A  solut ion a t  55~ The opt ical  dens i ty  was deter-  
mined  wi th  Back man  DU-2 s p e c t r o p h o t o m e t e r  and the  
ac t iv i ty  due to t r i t ium was counted  wi th  the  l iquid scin- 

Fig. 1. Electron micrograph of a single nucleolus ( • 30,000) isolated 
by Citric Acid-Detergent Mixture Technique s fixed in glutaraldehyde 
and osmium tetraoxide embedded in epon, stained in lead citrate and 
uranyl acetate. The boundry of structure is apparently free of cyto- 
plasmic tags satisfying criteria of purity. 

Counts/A~s0/min 
Sr. No. Time (h) Treated (T) Control (S) Ratio T/S 

Skin tissue 
1 0 186 186 1.00 i0 .460  
2 19.5 623 1 3 6 1  0.458=[_0.105 
3 21.5 270 256 1.054i0.645 
4 24.5 72850 4 4 1 0  16.520=t-0.780 
5 37.5 785 1 0 0 0  0.78510.235 

S.c. Tissue 
1 0 889 889 1.000-t-0.3800 
2 19.5 333 1 3 7 0  0.243• 
3 21.5 464 293 1.583-t-0.658 
4 24.5 25000 8 8 9 0  2.812:t:0.395 
5 37.5 477 651 0.734=t=0.506 
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t i l la t ion  count ing  sys t em (Nuclear Enterpr ises) .  The up-  
t ake  of ur idine has  been expressed  in t e rms  of cpm per  
Az60 (absorpt ion unit) of Nu-RNA.  
The incorpora t ion  of uridine-3H was de t e rmined  be- 
tween  0 and  37 h af ter  the  admin i s t ra t ion  of 20MC in the  
N u - R N A  ex t r ac t ed  f rom (2 • 2 cm 2) samples,  a) tile skin 
a round  the  si te of inject ion,  b) the  skin geometr ica l ly  op- 
posi te  to  the  site of inject ion,  e) the  s.c. t issues u n d e r n e a t h  
the  skin coat  a round  tile site of injection,  d) the  s.c. t issue 
geometr ica l ly  opposi te  to the  site of inject ion.  The up take  
of ur idine by  20MC t r ea t ed  skin and the  s.c. t issue a t  dif- 
f e ren t  hours  is expressed re la t ive to t he  skin and s.c. 
t issue d i s t an t  f rom the  si te of in ject ion (figures 2 and  3). 
The choice of t issue as a control  a t  a d i s tance  from the  site 
of ac t ion is r e levan t  in these  expe r imen t s  where  circadian 
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Fig. 2. The plot of relative uridine-SH uptake by skin tissue injected 
with 20MC compared to skin distant from site of injection (T/S). 
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Fig. 3. The plot of relative uridine-aH uptake by s.c. tissue injected 
with 20MC compared to s.c. tissue distant from site of injection (T/S). 

r h y t h m s  are likely to affect  the  ra te  of de toxi f ica t ion  of 
20MC. I t  is observed  t h a t  20MC induced 17- and 3fold in- 
crease in incorpora t ion  of uridine-aH a t  abou t  24 h in to  
the  N u - R N A  of the  skin and  s.c. t issue respect ively.  How-  
ever,  the' up t ake  t en d ed  to be normal  a t  37 h af ter  the  
admin i s t r a t ion  of the  carcinogen.  The s.c. in jec t ion  of 
20MC was  found to induce sa rcoma  in the  skin when  a 
pa lpable  growth,  charac ter i s t ic  of a tumor ,  was observed  
af ter  a l a t en t  per iod of 110 • 20 days  a t  the  site where  
20MC was injected.  The f requency  of t u m o r  appea rance  
was 100% af ter  150 days  in a group of 30 female mice 
ma in t a ined  a t  35 • 4~ whereas  the  incidence of t u m o r  
g rowth  in t h e  male  mice was h a rd l y  1 0 ~  
The changes  in the  nucleolar  funct ions  of tile skin and the  
s.c. cells exposed  d i rec t ly  to 20MC reveal  d i f fe rent  ra tes  
of nr idine up take  by  the  nucleolar  RNA.  The func t iona l  
changes  in the  nucleolus become ev iden t  in the  form of 
increased pro te in  synthes is  by  the  cy toplasmic  r ibosomes 
af ter  a def ini te  t ime-lag.  The close ag reemen t  in the  
m a x i m u m  al tera t ion of the  R N A  synthes i s  by  the  nucleo- 
lus and  the  s t a r t  of the  increased up take  of uridine-aH by  
the  cellular RNA,  which eventua l ly  reaches a peak  value 
48 h af ter  the  admin i s t r a t ion  of the  carcinogenic dose of 
DMBA, emphas izes  the  fact  t h a t  the  spur t  in the  syn-  
the t i c  ac t iv i ty  of the  pro te ins  in the  cy top l a sm does ~lot 
occur in the  in i t ia ted  cells unti l  the  carc inogen- induced  
newly  synthes ized  r ibosomes begin to accumula te  in the  
cy toplasm.  A similar  resul t  is also repor ted  by  Tara  ~ for 
the  g rowth- induc ing  and  d i f fe ren t ia t ion- induc ing  hor-  
mones.  The p resen t  observa t ion  on the  increased r R N A  
synthes is  in the  nucleolus by  20MC at  24 h po in t s  to the  
associat ion of the  nucleolus in the  ear ly  stages of carcino-  
genesis. 
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Summary. In  spect ra l  s tudies  of y- i r radia ted  p ro te in -dye  
and  changes  in dye  cha rac te r  are main ly  noted .  

R e p o r t  of rad ia t ion  effects on DNA-dye  2 and DNA-  
cho le s t e roP  complexes  have  appeared.  In t e r ac t ions  of 
p ro te in  and organic anions 4 are being s tudied.  E a c h  dye  
p roduces  a d i f ferent  conformat ion  5 of prote in .  The inter-  
ac t ion of m - m e t h y l  red to bovine se rum a l b u m i n ,  differs 
f rom t h a t  of o- or p - m e t h y l  red. Besides t he  nonspecif ic  
binding,  rare specific b inding  7 is also repor ted .  In  some 

complexes,  inf luences of concen t ra t ions  of the  c o m p o n e n t s  

proteins,  new sites s resul t  f rom conformational changes,  
induced by  ini t ial  b ind ing  at  prefered sites. Tile ab-  
sorbance 9 of a dye,  when  bound  to serum a lbumin  of 
d i f ferent  species, differs. The organiza t ions  of globular  
p ro te ins  wi th  d i f ferent  axial ra t ios  are obscure.  The amino  
acid sequence  of h i s tone  confines the  basic res idues  a t  
one end. 2 t e rmina l s  1~ of h is tone  II  b ind  DNA different ly .  


