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Cell c lus te r s  showing  t h e  a b o v e  a b n o r m a l  f ea tu res  were 
se lec ted  b y  l i g h t  microscopy ,  p r e p a r e d  for  e l ec t ronmic ro -  
scopy  a t  21/v 4 a n d  61/2 weeks,  a n d  t h e i r  u l t r a s t r u c t u r e  
c o m p a r e d  w i t h  t h a t  of r e p r e s e n t a t i v e  a reas  w i t h i n  n o r m a l  
cu l tu re s  f r o m  con t ro l  an imals .  H e t e r o g e n e i t y  of size a n d  
s h a p e  of cells was  conf i rmed .  Nucle i  were en l a rged  a n d  
more  f r equen t ,  e x h i b i t i n g  e i t h e r  h y p e r t r o p h y  or  b iza r re  
f r a g m e n t a t i o n  of t hc  nuc leo la r  c o m p o n e n t s  or  bo th .  Th e  
c y t o p l a s m  of m a n y  t r e a t e d  cells was  fi l led w i t h  shee t s  of 
m i c r o f i l a m e n t s  confe r r ing  on  t h e m  t h e  a p p e a r a n c e  of 
s m o o t h  muscle .  This  was  in  c o n t r a s t  to  n o r m a l  cells in  
w h i c h  m i c r o f i l a m e n t s  a p p e a r e d  as  r e l a t i ve ly  n a r r o w  
b u n d l e s  u sua l ly  a long  t h e  cell  pe r iphe ry .  Some m i t o c h o n -  
d r i a  in  a b n o r m a l  cells were  of v e r y  i r r egu la r  s h a p e  in  con-  
t r a s t  to  t h e  u n i f o r m l y  rod- l ike  organel les  of cells in  un -  
t r e a t e d  cu l tu res .  

T h e  s u p e r n a t a n t  f rom t h e  t r e a t e d  r a t  cu l tu re s  y ie lded 
a p o p u l a t i o n  of cells wh ich  r ead i ly  a t t a c h e d  to  f resh  cul- 
t u r e  d ishes  a n d  se t t l ed  to  fo rm mu l t i nuc l ea t e ,  p o l y g o n a l  
cells a n d  cells w i t h  p l e o m o r p h i c  nuclei .  

I nc rease  in cell size, nuc l ea r  size a n d  n u m b e r ,  a n d  ab-  
n o r m a l i t y  of m i t o c h o n d r i a  a n d  nucleol i  are  f ea tu res  cha-  
r ac te r i s t i c  of t r a n s f o r m e d  f ib rob las t - l ike  cells w h i c h  ini-  
t i a t e  r ena l  m e s e n c h y m a l  t u m o u r s  a n d  w h i c h  m a y  be  found  
in  pe r s i s t i ng  i n f l a m m a t o r y  lesions in  v i v o  as  ea r ly  as  3 
weeks  a f t e r  D M N  t r e a t m e n t  5. All  of these  f ea tu r e s  e x c e p t  
m i t o c h o n d r i a l  a b n o r m a l i t y  a re  also inc luded  in  t h e  cri-  
t e r i a  l i s t ed  as  m a n i f e s t a t i o n s  of neop las t i c  t r a n s f o r m a t i o n  
of cells in  t i s sue  cu l t u r e  6. A b n o r m a l  cells w i t h  c y t o p l a s m  

fil led w i t h  m i c r o f i l a m e n t s  a re  a lso ch a r ac t e r i s t i c  of ea r ly  
les ions p reced ing  m e s e n c h y m a l  t u r n o u t  d e v e l o p m e n t  5 
w h i l s t  v a s c u l a r  s m o o t h  musc le  is a f e a t u r e  of t h e  f ina l  t u -  
rnou t  ~. T h e  o b s e r a v t i o n s  sugges t  t h a t  t h e  cy t o l o g i ca l  
ch a r ac t e r i s t i c s  seen in  some  g roups  of cells w i t h i n  r ena l  
cu l t u r e s  t a k e n  f rom r a t s  t r e a t e d  w i t h  a ca rc inogen ic  dose  
of D M N  m a y  be  due  to  t h e  u n i m p e d e d  in v i t r o  deve lop-  
m e n t  of cells t r a n s f o r m e d  in vivo.  

Zusammen]assung. E i n e  W o c h e  Bach B e h a n d l u n g  m i t  
D i m e t h y l n i t r o s a m i n  w u r d e n  a n  N ie ren r indenze l l en  y o n  
R a t t e n  F i b r o b l a s t e n  m i t  ve rAnde r t e r  Morphologie  u n d  
V e r h a l t e n  fes tgeste l l t ,  we lche  s ich zu m e s e n c h y m a l e n  
N i e r e n t u m o r e n  en twicke l t en .  
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D i f f e r e n t  I n c i d e n c e  of  B r e a s t  C a r c i n o m a s  or  F i b r o a d e n o m a s  i n  D a u n o m y c i n  or  A d r i a m y c i n  T r e a t e d  

R a t s  

E x p e r i m e n t a l  t u m o u r s  i n d u c e d  b y  a n t i t u m o u r  d rugs  
a re  wel l  k n o w n  1-3. I n f o r m a t i o n s  c o n c e r n i n g  t h e  oncogenic  
p rope r t i e s  of t h e  a n t i n e o p l a s t i c  a n t i b i o t i c  d a u n o m y c i n  
(Daunorub ic ine )  "4 h a v e  b e e n  i n c i d e n t a l l y  r e p o r t e d  in  t h e  
l i t e r a t u r e :  f i b r o s a r c o m a s  h a v e  been  no t i ced  a t  i n j ec t ion  
s i te  in  a b o u t  25% of t r e a t e d  ra t sS;  t u r n o u t s  of va r ious  or- 
gans,  i nc lud ing  m a m m a r y  g lands ,  k idney ,  u te rus ,  vag ina ,  
lung  h a v e  b e e n  f o u n d  in S p r a g u e - D a w l e y  r a t s  r ece iv ing  
h igh  doses of t h e  a n t i b i o t i c  e. 

I n  a S p r a g u e - D a w l e y  S P F  s t r a i n  of r a t s  (Charles  River ,  
F rance)  w i t h  a v e r y  low n a t u r a l  inc idence  of t u m o u r s ,  we 
t r i ed  t o  assess t h e  ca rc inogen ic i ty  of b o t h  d a u n o m y c i n  a n d  

a d r i a m y c i n  - a new a n t i t u m o u r  a n t i b i o t i c  of a n t h r a c y c l i n  
g roup  ~ - whose  ch ron ic  t o x i c i t y  d a t a  h a v e  been  a l r e a d y  
p u b l i s h e d  8, 9. 

A m o n g  f ind ings  so fa r  o b t a i n e d ,  we r e p o r t  here  t hose  
c o n c e r n i n g  female  r a t s  t r e a t e d  i.v. w i t h  a s ingle  h i g h  dose  
of d a u n o m y c i n  or a d r i a m y c i n .  H i g h  inc idence  of m a m m a r y  
t u m o u r s  was  o b s e r v e d  in such  a n i m a l s  in a r e l a t ive ly  sho r t  
t ime .  T h e  f i r s t  d a u n o m y c i n - i n d u c e d  t u m o u r  a p p e a r e d  94 
d a y s  fo l lowing t h e  in j ec t ion  a n d  t h e  m e a n  i n d u c t i o n  t i m e  
was  of 121 days ;  t h e  f i rs t  a d r i a m y c i n - i n d u c e d  t u m o u r  
a p p e a r e d  a f t e r  156 days  a n d  t h e  m e a n  i n d u c t i o n  t i m e  was  
223 days .  Bes ides  th is ,  in  d a u n o m y c i n - t r e a t e d  r a t s  we 

Fig. 1. Daunomycin - Mammary tissue : adenocareinoma. Hem.-eos. Fig. 2 Adriamycin- Mammary tissue : fibroadenoma. Hem.-eos. × 80. 
x 80. 
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Incidence of mammary tumours in rats during one year experiment 

EXPERIENTIA 27/10 

Treatment Dose No. Rats dead during Rats sacrificed at the 
(mg/kg) of rats the experiment end of the experiment 

Without With Without With 
tumour tumour tumour tumour 

A b 

Total of 
tumour-bearing 
rats 
(A+B) 

Tumour histology (A + B) 

adenocarcinomas fibroadenomas 

Daunomycin 12.5 25 12 2 0 11 
Adriamycin 8.- 25 17 1 1 6 
Controls - 25 0 0 25 0 

13 11 2 
7 1 6 
0 0 0 

o b s e r v e d  1 r a b d o m i o s a r c o m a  of t h e  t h i g h  a n d  1 p o l y p u s  
of  t h e  u t e r u s ;  in  t h e  a d r i a m y c i n  g roup  1 m e n i n g i o m a  a n d  
2 u t e r i n e  p o l y p i  were  no t iced .  No t u m o u r s  were  f o u n d  in  
t h e  con t ro l  an imals .  14 of t h e  25 r a t s  t r e a t e d  w i t h  d a u n o -  
m y c i n  a n d  18 of t h e  25 r a t s  t r e a t e d  w i t h  a d r i a m y c i n  died,  
due  to  severe  r ena l  d a m a g e  or  b o n e  m a r r o w  aplas ia ,  
k n o w n  to  be  i nduced  b y  h i g h  doses of such  an t i b i o t i c s  8,10. 
No r e l a t i onsh ip  was  f o u n d  b e t w e e n  d e a t h  a n d  p re sence  or  
absence  of t u m o u r s ;  in  f ac t  m a n y  r a t s  d ied  before  t u m o u r  
occurrence ,  p a r t i c u l a r l y  in  t h e  a d r i a m y c i n  group.  

A f t e r  1 y e a r  of o b s e r v a t i o n ,  al l  su rv ivo r s  a n d  con t ro l  
r a t s  were ki l led a n d  e x a m i n e d  careful ly .  N u m b e r  of t r e a t e d  
a n d  con t ro l  ra ts ,  doses, n u m b e r  of r a t s  dead  or  sacr i f iced 
a n d  b r e a s t - t u r n o u t  inc idence  a re  p l o t t e d  in  t h e  Table .  I n  
each  t u m o u r - b e a r i n g  r a t  o n l y  1 b r e a s t  t u m o u r  a n d  no  
m e t a s t a s e s  were  f o u n d  o n  e x t e n s i v e  a u t o p t i c  a n d  h i s to -  
logical  e x a m i n a t i o n .  

Two  f ind ings  a re  to  b e  emphas ized ,  i.e. t h e  v e r y  h i g h  
inc idence  of t u r n o u t s  in  r a t s  s u r v i v i n g  u n t i l  t h e  e n d  of t h e  
e x p e r i m e n t ,  a n d  t h e  d i f f e ren t  h i s to logy  of d a u n o m y c i n  

t u m o u r s  (mos t ly  a d e n o c a r c i n o m a s ,  F i g u r e  1) in  r e spec t  to  
a d r i a m y c i n - o n e s  (mos t ly  f i b roadenomas ,  F i g u r e  2). T h e  
l a t t e r  f i nd ing  seems  of h i g h  re levance ,  due  to  t h e  close 
c h e m i c a l  s i m i l a r i t y  of  t he  2 an t ib io t i cs ,  wh ich  on ly  d i f fer  
in t h e  p re sence  of a n  h y d r o x y  g roup  l inked  to  t h e  C14, 
p r e s e n t  in  a d r i a m y c i n  a n d  a b s e n t  in  d a u n o m y c i n .  

Riassunto. L a  d a u n o m i c i n a  ( D a u n o r u b i c i n a )  e l ' ad r i a -  
mic ina ,  a n t i b i o t i c i  a n t i t u m o r a l i ,  p r o v o c a n o  dopo  u n ' u n i -  
ca  s o m m i n i s t r a z i o n e  endovenosa ,  neI r a t t o  Sp rague -Daw-  
ley di  sesso femmin i le ,  l ' i n so rgenza  a d i s t a n z a  di  a l eun i  
mes i  di  t u m o r i  m a m m a r i ,  nel  p r i m o  caso p r e v a l e n t e m e n t e  
adenoca rc inomi ,  ne l  secondo caso p r e v a l e n t e m e n t e  f ibro-  
adenomi .  
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T e m p o r a r y  Retardat ion  of Cart i lage  G r o w t h  in Mice  after Externa l  t - I r r a d i a t i o n  x 

P a r t i a l  w h o l e - b o d y  i r r a d i a t i o n  of mice  w i t h  e x t e r n a l  
*°Sr-9°Y app l i c a to r s  m a y  p r o v i d e  a w a y  t o  con t r o l  b o t h  
t h e  dose  r a t e  a n d  t i m e  of exposu re  of ske l e t a l  t i s sues  to  
fl-rays. I n  t h i s  way,  t o x i c i t y  i n f o r m a t i o n  can  be  o b t a i n e d  
w h i c h  is imposs ib l e  to  resolve  b y  t h e  use  of i n t e r n a l  emi t -  
t e r s  w h i c h  depos i t  n o n u n i f o r m l y  a n d  are  s u b j e c t  to  a 
c h a n g i n g  d i s t r i b u t i o n  w i t h  t i m e  owing  to  i n t e r n a l  r emo-  
del l ing.  T h i s  m e t h o d  h a s  a l r eady  b e e n  e m p l o y e d  b y  BRUES 
e t  al.  2,3 t o  s t u d y  sk in  carc inogenes i s  a n d  t h e  e p i d e r m a l  
cell  p o p u l a t i o n  k inec t i c s  in  mice  a f t e r  i r r a d i a t i o n  w i t h  
h i g h  doses  a t  a s low r a t e  (75 rads /h ) .  W e  h a v e  e x a m i n e d  
t h e  ske le tons  f r o m  some  of these  mice  exposed  to  b o d y  
surface  doses of 5000 to  7200 rads ,  whe re  t h e  r e spec t ive  
dose  r a t e s  to  t he  knee  j o i n t  t i ssues  a n d  m a r r o w  were 

e s t i m a t e d  to  be  of  t h e  o rde r  of  68 a n d  20-30  r ads /h .  T h e  
d a t a  i n d i c a t e  t h a t  ca r t i l age  g r o w t h  was  t e m p o r a r i l y  s t u n -  
t ed  a f t e r  t he se  h i g h  doses, b u t  t h a t  r e c o v e r y  was  ab le  to  
occur.  

Materials and methods. T h e  a n i m a l s  were  d r a w n  f rom 
3 gene t ic  s t r a i n s  of ma le  C57 mice,  b l a c k  (C57 BL/6 A N L  
[ANL 66]), ha i r l e s s  w h i t e  a n d  h a i r e d  ana logues .  A t  4 
m o n t h s  of age, t h e y  were  exposed  in  a t o t a l - b o d y  sur face  
f l - i r rad ia tor  (aoSr-9°Y) des igned  b y  AVERBACH a n d  BRUES 4. 
T h e  9°Sr-9°Y source  was  in  t h e  fo rm of c e r amic  micro-  
spheru les  e m b e d d e d  in  p o l y u r e t h a n e  sheets .  The  shee t  
fo rmed  t h e  i n n e r  l in ing  of a 4"  long  a l u m i n u m  t u b e  p laced  
ins ide  a w o o d e n  box,  w h i c h  was  sealed  b y  a 5116" t h i c k  
f ixed a l u m i n u m  shie ld  a t  one  end  a n d  a s imi l a r  b u t  move -  


