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W i t h  t h e  f u r t h e r  progress  of t h e  e x p e r i m e n t  ( 5 t h - 1 0 t h  
inject ion)  a b n o r m a l  I ib rob las t s  b e c a m e  less conspicuous.  
The  s i te  of in j ec t ion  and  s u r r ound i ng  zones e x h i b i t e d  
n u m e r o u s  no rma l - look ing  f ib rob las t s  a r r a n g e d  in i r regula r  
bund l e s  or Ioci; t h e  l a t t e r  sugges t ing  pre-neoplas ia .  
T h r o u g h o u t  all 3 e x p e r i m e n t s  a va r i ab l e  l y m p h o c y t i c  a n d  
h i s t iocy t i c  in f i l t r a te  was present .  I t  was m o s t  m a r k e d  in 
t he  case of B E I .  

T e m p o r a r y  suppress ion  of ac t ive ly  g rowing  t i ssue  ap-  
pears  to  be  t h e  in i t i a l  effect  ot carc inogenic  agents .  Fo r  
example ,  20 -me thy l cho l an th rene ,  1, 2, 5 , 6 - d i b e n z a n t h r a -  
cene a n d  o the r  carc inogenic  polycycl ic  h y d r o c a r b o n s  h a v e  
been  r epo r t ed  to i n h i b i t  t he  connec t ive  t i ssue  response  
w h e n  i m p l a n t e d  in pa ra f f in  w ax  pel le ts  or in j ec ted  s.c. in  
oil, in b o t h  r a t s  a n d  mice~-L X - i r r a d i a t i o n  of a surg ica l ly  
inf l ic ted w o u n d  in rats ,  28 h a f te r  in ju ry ,  reduces  t he  
f ib rob las t ic  response  b y  53% s. Oral  a d m i n i s t r a t i o n  of 
a r o m a t i c  mus ta rds ,  aminos t i l benes  a n d  carc inogenic  
h y d r o c a r b o n s  r e t a rd s  t he  g r o w t h  r a t e  of y o u n g  ra t s  and  
mice 9 and  inh ib i t s  t h e  g r o w t h  of m a l i g n a n t  t i ssues  1~ 
whi l s t  N-2 - f luo reny lace tamide  depresses  mi to t i c  a c t i v i t y  
in  r egene ra t i ng  l iver  a f te r  h e p a t e c t o m y  1~. Our  resul ts ,  
i nd i ca t i ng  t h a t  t he  f ib rob las t ic  response  to  i n j u r y  is inhi-  
b i t ed  b y  wate r - so lub le  carc inogens  are in  keep ing  w i th  
these  re la ted  obse rva t ions .  

Nuc lea r  abno rma l i t i e s  s imi la r  to  those  r epo r t ed  here  
h a v e  been  obse rved  in t he  nuclei  of h e p a t o c y t e s  a f t e r  
t r e a t m e n t  w i t h  a v a r i e t y  of chemica l  ca rc inogens  ty, ~a 

The  ev idence  of a local i n h i b i t o r y  effect  on  f ib rob las t i c  
p ro l i fe ra t ion  a n d  g r a n u l a t i o n  t i ssue  f o r m a t i o n  b y  carcino-  
gens is in  s t rong  c o n t r a s t  to  t he  p ro l i fe ra t ive  lesions in- 
duced b y  sur face-ac t ive  model  compounds ,  e.g. sod ium 
lauryI  su lphate ,  a n d  food colourings,  e.g. Blue  V R S  ~4 
(Figure 3), or by  h y p e r t o n i c  solut ions  of glucose 1, 15 or b y  
acidic solut ions  3 and  suppor t s  t he  h y p o t h e s i s  t h a t  sar- 

c o m a  induc t i on  in r a t s  could r e su l t  f rom 2 d i s t i nc t  
m e c h a n i s m s :  one r ep re sen t ing  a t r ue  carc inogenic  re- 
sponse, t he  o the r  l ead ing  to  m a l i g n a n t  change  as a resu l t  
of c o n t i n u e d  s t i m u l a t i o n  of f ib rob las t i c  p ro l i fe ra t ion  in 
response  to r e p e a t e d  t r a u m a .  

Zusammen/assung. N a c h  s u b k u t a n e r  I n j e k t i o n  e iniger  
s o g e n a n n t e r  wasse r l6s l i cher  Ka rz inogene  (N-Methyl -N-  
Ni t rosoharns to f f ,  N i t r o q u i n o l i n - N - O x y d  u n d  B u t y r y i -  
e thy len imin )  erfolgt  eine lokale Nekrose  der  s u b k u t a n e n  
Gewebe m i t  ve rz6ge r t e r  Regene r i e rung  des Bindege-  
webes.  
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Time and Dose Dependent Inhibition and Enhancement of Thymidine  Incorporation into Fibroplasts 
by Prednisolone 

Glucocor t icoids  h a v e  been  found  to i n h i b i t  g rowth  of 
f ib rob las t s  in v i t ro  1 7 as well as to  s t i m u l a t e  prol i fera-  
t ion  1, 8-12. F ib rob l a s t s  h a v e  been  used as an  assay sys t em 
for these  h o r m o n e s  because  t he  ac t i v i t y  in depress ing  the  
r a t e  of g rowth  of f ib rob las t s  reflects t he i r  cl inical  eff iciency 
as a n t i - i n f l a m m a t o r y  agents1;  moreover ,  f ib rop las t s  m a y  
be cons idered  as i nd i ca to r  cells for cy tos t a t i c  effects on  
l ympo id  cells a, effects which  are explo i ted  in l eukaemia  
t r e a t m e n t  and  in immunosuppres s ion .  

I n  mono laye r s  of L-cells we inves t i ga t ed  t he  inf luence  
of So lu -Decor t in -H | (Prednisolone)  on  t he  incorpora-  
t ion  of t r i t i a t e d  t h y m i d i n e  14. W e  employed  a wide range  
of concen t r a t i ons  of t he  h o r m o n e  a t  d i f fe ren t  t i m e  
in te rva l s .  L-cells were grown in f lasks (10 Inl m e d i u m :  
70% H a n k s ,  20% calf s e rum and  10% ch icken  e m b r y o  
ext rac t ) .  They  were h a r v e s t e d  w i th  t r y p s i n  and  dis t r i -  
b u t e d  in f resh  m e d i u m  in to  (80-90) rol ler  r u b e s  (1 m l / t u b e  
c o n t a i n i n g  500,000 cells). Af te r  20-27 h t he  m e d i u m  was 
replaced  b y  TCM '199'  (Difco) and  2 h l a t e r  P redn i so lone  
was added  in sal ine to t he  f inal  concen t r a t i ons  g iven  in 
t he  F igure  (moles/1.1 1). A t  t he  t i m e  po in t s  ind ica ted ,  2 b~C 
t h y m i d i n e  were added  in 20 ~zl sal ine and  t he  L-cells were 
i n c u b a t e d  for 2 h. The  reac t ion  was s t opped  b y  add ing  
0.1 ml  1 .0N  N a O H  a t  ice t e m p e r a t u r e .  T he  lysa te  was  
p i p e t t e d  in 100 ~xl a l iquo t s  on  to f i l ter  p a p e r  disks (3 disks 
pe r  tube)  and  e x t r a c t e d  w i t h  cold TCA accord ing  to  

MANS and  NOVELLI 1'5. The  res idua l  r a d i o a c t i v i t y  was  
measu red  in a l iquid  sc in t i l l a t ion  counter .  

The  Figure  r ep resen t s  a t yp i ca l  e x p e r i m e n t  ou t  of four :  
At  10 4 and  10-SM a p r o n o u n c e d  i n h i b i t i o n  of t h y m i d i n e  
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i nco rpo ra t i on  was found  (down to 38% of t he  con t ro l  
value) .  A t  10-~ a n d  10-SM, however ,  t he  i nco rpo ra t i on  
was s t i m u l a t e d  up  to  180%. T he  degree of i nh ib i t i on  a n d  
of e n h a n c e m e n t  b e c a m e  more  p r o n o u n c e d  a f t e r  24 h. E n -  
h a n c e d  i n c o r p o r a t i o n  was obse rved  even  a t  concen t ra -  
t ions  as low as 10-~M. M a x i m a l  e n h a n c e m e n t  occur red  
e i the r  a f te r  12 or 24 h, obv ious ly  d e p e n d e n t  on  t he  pre-  
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Thymidine incorporation into mouse fibroblasts under the influence 
of Prednisolone. Incubation procedures are described in the text. 
Given are % inhibition or increase compared to control values 
(saline). Each column represents the average of 5 roller tubes (3 
measurements per tube), standard deviations are indicated. 

t r e a t m e n t  of L-cells in  t he  f lask cul ture .  The  Tab le  sum- 
mar izes  t he  i n c o r p o r a t i o n  d a t a  for t h e  cont ro l  cu l tu res  
used in the  Figure .  

Inc rease  a n d  decrease  of t h y m i d i n e  inco rpo ra t ion  
a p p e a r  as a f unc t i on  of t he  c o n c e n t r a t i o n  of P redn i so lone  : 
h i g h  concen t r a t i ons  inh ib i t ,  low concen t r a t i ons  s t imu la t e  
'DNA-syn the s i s ' ,  no de t ec t ab l e  effects in  be tween .  The  
concen t r a t i ons  g iven  in t he  F igure  are  t r ue  concen t ra -  
t ions,  because  no  p ro t e in  was present .  P ro te in -b ind ing ,  
wh ich  n o r m a l l y  reduces  t he  c o n c e n t r a t i o n  of free hor-  
mones ,  is the re fo re  avo ided  z6. 

B o t h  effects, s t i m u l a t i o n  and  inh ib i t i on  are  poss ibly  
i n d e p e n d e n t  of each  o the r :  e n h a n c e m e n t  of t h y m i d i n e  
i nco rpo ra t i on  occurs  w i t h o u t  p reced ing  i n h i b i t i o n  a nd  
vice versa.  I t  m a y  be  t h a t  t he  i n h i b i t i o n  s imply  reflects 
toxic  effects of Prednisolone .  T h y m i d i n e  incorpora t ion ,  as 
m e a s u r e d  b y  t h e  m e t h o d  descr ibed,  depends  on  cell num-  
be r  a n d / o r  the  r a t e  of ac tua l  D N A  synthes is .  Our  experi-  
m e n t s  do no t  a l low a s epa ra t i on  of these  2 p a r a m e t e r s  ; an  
e n h a n c e m e n t  of D N A  synthes is ,  however ,  def in i te ly  
follows f rom t h e  d a t a  p resen ted ,  because  cell n u m b e r  itself 
is a func t ion  of DNA-syn thes i s ,  p rov ided  no polyploidiza-  
t ion  occurred.  The  b i m o d a l  ac t ion  of Prednisolone ,  as 
found  in our  expe r imen t s ,  m a y  give a h i n t  how to  expla in  
the  c o n t r a d i c t o r y  resul t s  of cort isol  t h e r a p y  in t he  t rea t -  
m e n t  of tumoursZT. 

Zusammen/assung .  Predn i so lon  w i r k t  auf  L-Zellen in 
v i t ro  b i m o d a l :  Der  E i n b a u  yon  3H-Thymid in  wi rd  in 
Abh/ ing igke i t  v o n d e r  H o r m o n k o n z e n t r a t i o n  g e h e m m t  
bez iehungsweise  gef6rder t .  

C H R .  A C H E N B A C H ,  R .  S u s s ,  V .  K I N Z E L ,  
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Absolute thymidine incorporation into fibroblasts control cultures 

6 h  12h 24h  

Cpm/0.1 ml culture 2971 ~ 11% 7431 E 9.9% 4465 i 8% 

Experimental details are given in the text, 
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Embryonic Cell Surface: Electrophoretic Mobilities of Blastula Cells 

I n  embryogenes i s  cells unde rgo  ordered  m o v e m e n t s  
d u r i n g  gas t ru la t ion .  I f  these  m o v e m e n t s  are re la ted  to 
surface cha rge  densi t ies  t h e n  cells f rom d i f fe ren t  em- 
b ryon i c  regions  m i g h t  be  expec t ed  to v a r y  in th i s  respect .  
H e r e i n  we r e p o r t  dif ferences  in  e lec t rophore t i c  mobi l i t ies  
(EPM) of p r e s u m p t i v e  ec todermal ,  m e s o d e r m a l  a n d  endo-  
d e r m a l  ceils f r om b la s tu l a s  of X e n o p u s  laevis. T he  E P M  
of ear ly  e m b r y o n i c  ceils h a v e  to  our  knowledge  n o t  been  
r epo r t ed  previous ly .  

Mater ials  and methods. Eggs  were col lected in BROW~ 
a n d  CASTON'S 1 sal ine w i t h  pen ic i l l in - s t r ep tomyc in .  E m -  
b ryos  ( s tage  8-9) ~ were dejel l ied in 1% c y s t e i n e : p a p a i n .  
Fol lowing t r a n s f e r  to  0 . 0 0 2 M  E D T A  in  Ca++Mg++ free 
STEARNS 'a p H  8.0, v i te l l ine  m e m b r a n e s  were r e m o v e d  
m a n u a l l y  a n d  e m b r y o s  a l lowed to d issocia te  for 1 h. A 
d i scon t inuous  dens i t y  g r a d i e n t  of Ficoll  r a n g i n g  in dens i t y  
f rom 1.07 to 1.13 g /ml  was p repared .  Cells were l ayered  
on t he  g r ad i en t  a n d  cen t r i fuged  a t  500 g, r e su l t ing  in t h e  

f o r m a t i o n  of 6 b a n d s  (Figure 1). To iden t i fy  t he  origin of 
these  layers,  100 e m b r y o s  were micro-d issec ted  in to  3 
regions :  a n i m a l  pole, m a r g i n a l  zone a n d  vege ta l  pole. 
These  regions were  d issocia ted  s epa ra t e ly  and  cen t r i fuged  
in iden t i ca l  d e n s i t y  gradients .  B a n d i n g  p a t t e r n s  for  each 
region are s h o w n  in Tab le  I. E c t o d e r m a l  cells s ed imen ted  
in t h e  l igh tes t  regions (bands  A a n d  B), m e s o d e r m  in the  
i n t e r m e d i a t e  b a n d s  (C, D) and  e n d o d e r m  in t h e  denses t  
regions  of t he  t u b e  (E, F): Some over lap,  occur red  pre- 
s u m a b l y  due to t h e  t e c h n i q u e  of microdissec t ion .  
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