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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). 

4.0 
3.5 
3.0 
2.5 

.s 2.0 
,~ 1.5 

1.0 
0.5 

10 20 30 40 h 
Time 

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 .  
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F r o m  th e se  v iew po in t s ,  y - i r r ad ia t ion  effects  on p ro te in -  
dye  co m p lex es  h a v e  been  s t ud i ed  s p e c t r o p h o t o m e t r i c a l l y  
wi th  va r i ed  c o n c e n t r a t i o n s  of va r i ous  p ro t e ins  and  dyes  
w h e n  t h e  m e c h a n i s m s  differ  f r om D N A - d y e  complexes  11,12. 
Mater ials  and methods. Calf t h y m u s  h i s tone ,  bov ine  s e r u m  
a l b u m i n ,  bov ine  y-globul in ,  M e t h y l e n e  Blue  (Sigma),  
To lu id ine  Blue  (Merck) a n d  Acr id ine  Orange  (Schuchard t ) ,  
solubi l ized in 0.01 M Tris-HC1 buffer ,  p H  7.4, free f rom 
r ad i a t i o n  effects  were used  la. To lu id ine  Blue  r equ i red  
s t i r r ing  14. Spec t ra  of 10y (33 • 10 -6 M) Tolu id ine  Blue,  5 y 
(14• 10 -6 M) M e t h y l e n e  B lue  a n d  10 y (23x 10 -6 M) Acr idine  
Orange ,  m e a s u r e d  a t  570-680 n m ,  600 700 n m  a n d  450 -  
530 n m  respec t ive ly ,  s e rved  as reference spec t ra .  Solu t ion  
of dye,  in double  the  c o n c e n t r a t i o n  of reference solut ion,  
was  m i x e d  w i th  t h a t  of p ro t e in  in equa l  v o l u m e  to serve  
for con t ro l  spec t r a  as  well as t e s t  s amples ,  to use  t he  
c o n c e n t r a t i o n  of reference  for all m e a s u r e m e n t s .  F o r m e d  
com p lex es  were i r r ad i a t ed  to doses  of 3000 R, 6000 R a n d  
9000 R a t  a dose r a t e  of 245 R / m i n  f rom a Cs l~v source.  D y e  
so lu t ions  were also i r r ad ia ted .  Hi lger  s p e c t r o p h o t o m e t e r  
was  used.  E f fec t s  were  m e a s u r e d  on s to red  s a m p l e s  a f t e r  
24 h. Ch an g es  in c o m p l e x i t y  were e s t i m a t e d  a g a i n s t  
reference,  a n d  t h a t  on i r r ad ia t ion  a g a i n s t  con t ro l  spec t ra .  
Results  and discussions.  The  r e su l t s  are p r e sen t ed  in the  
t ab le  a n d  ex p l a in ed  b y  r e m a r k s .  
On  i r r ad i a t i on  to 6000 R, 10 y To lu id ine  Blue  and  10 y 
Acr id ine  Orange  shows  decreased  a b s o r b a n c e  w i t h o u t  
d imer ,  wh e rea s  10 y M e t h y l e n e  Blue  shows  an  inc reased  
one w i th  d imer ,  whi le  none  p roduce  a peak  shif t .  S imi lar  
i r r ad ia t ion  on a few p r o t e i n s  are n o t  s igni f icant .  
T h e  o b se rv ed  d i f fe rences  in t he  s p e c t r a  t h u s  a p p e a r  to  
be due  to  r ad i a t i on  ef fec ts  on t he  complexes .  D i f fe ren t  
p ro t e ins  a t  va r i ed  c o n c e n t r a t i o n s  i n t e r a c t  w i th  d i f fe ren t  
dyes  d i f f e ren t ly  an d  b e h a v e  d i f fe ren t ly  t o w a r d s  rad ia t ion .  
C o m p l e x i t y  an d  i r r ad i a t i on  of t he  complexes  s ee m to 
induce  d i f fe ren t  c h a n g e s  in dye  charac te r .  In  se lcet ive  
case~, r ad i a t i o n  m a y  increase  b ind ing .  Cases of r ad i a t i on  
release of b o u n d  dye  m a y  ind ica te  weak  b inding .  Con-  

c e n t r a t i o n s  of t he  c o m p o n e n t s  c a n  in f luence  c o m p l e x i t y  
as well as  b e h a v i o u r  t o w a r d s  r ad ia t ion .  A p p a r e n t l y  t he se  
d i f ferences  m a y  a p p e a r  to be assoc ia ted  w i th  d i f fe ren t  
cha rac t e r i s t i c  or s t r u c t u r e  of i n d i v i d u a l  c o m p o n e n t s .  
Re su l t s  w i t h  ca t ionic  dye s  a n d  p o l y a n i o n s  reveal  t h a t  
c o n f o r m a t i o n a l  c h a n g e s  in t he  po lymer ,  sh i f t  t he  opt ica l  
p ropa r t i e s  15 of t he  b o u n d  dye.  T h e  va r ied  b e h a v i o u r  of 
d i f fe ren t  p ro t e ins  in i t i a te  c omp l i c a t i ons  in the i r  d i f fe ren t  
a f f in i ty  a n d  c o n f o r m a t i o n a l  consequences .  The  con-  
f o r m a t i o n a l  c h a n g e  on b i n d i n g  m a y  be assoc ia ted  w i t h  
e lec t ros ta t i c  16,17 or h y d r o p h o b i c  rs effect  (at t he  p H  used) ,  
w h e n  t he  l a t t e r  un fo lds  p r o t e i n  b y  b o u n d  h y d r o g e n .  
Spec t ra l  sh i f t  of T r y p a n  Blue  19, o c c u p y i n g  2 iden t ica l  
s i tes  in bov ine  s e r u m  a l b u m i n ,  h a s  also been  repor ted .  
A d j a c e n t l y  b o u n d  dyes  ~0 i n t e r a c t  w i th  each  o ther ,  t he  1st 
i n i t i a t ing  a sh i f t  a n d  t he  2nd a n  a b s o r p t i o n  loss. These  
cons ide ra t ions  w a r r e n t  de ta i led  s tud ies  to  exp la in  t he  
o b s e r v a t i o n s  correct ly .  
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Ef fect  of  y - r a y s  on pro te in-dye complex  

A 10 y Toluidine Blue, B 20 y histone + 20 y Toluidine Blue (50 : 50), 
C solution of B + 3000 R, D solution of B + 6000 R, E solution of 
B + 9000 R~ 
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