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Bei exper imente l le r  Somanverg i f tung  sind die Oxime 
H S  3, H S  6 und  H S  9 un te r  At rop inschu tz  ve rwende t  wor- 
den. H S  3 kann  nu t  bei  p rophy lak t i sche r  Gabe, ve rmut l i ch  
aufgrund  der  raschen  Al te rung  des Enzyms ,  eine H e m -  
m u n g  der  AChE bis e twa  40 rain nach  Verg i f tung  
ausschliessen. H S 6  ve rmag  eine Inh ib ie rung  der  E n d -  
p la t t enes te rase  d u t c h  Soman  in ke inem Fall  zu beein-  
flussen. Abweichende  Befunde  ergeben sich bei Appl ika-  
t ion  yon  H S  9 gegentiber  dem genann ten  Phosphons/ iure-  
ester.  The rapeu t i sch  gegeben, blieb das F e r m e n t  bis 
200 rain nach  In tox ika t ion  in tak t .  Die p rophy lak t i sche  
A n w e n d u n g  yon  H S  9 dagegen ergab nur  eine Verz6gerung 
der  E s t e r a s e h e m m u n g  bis zu 100 rain nach  Vergif tung.  
Eine  Appl ika t ion  yon  At rop in  allein ist ebenso wie die 
K o m b i n a t i o n  mi t  den Oximen 2-PAM und  Toxogonin  bei  
Somanverg i f tung  yon  geringer Bedeutung .  

Die Es t e ra se reak t iva to ren  sind Ant idote ,  die den an 
das F e r m e n t  gebundenen  Phosphors / iureres t  wieder  zu 
en t fe rnen  verm6gen.  Aus der  Vielzah! der  Arbe i t en  tiber 
dieses P rob lem sollen hier  diejenigen von  L o o m s  und 
SALAFSKY 11, E R D M A N N  12 sowie HAHN und HENSCHLI~R 13 

g e n a n n t  werden.  E ine  Grundfo rde rung  an die Oxime ist, 
das  Zen t r a lne rvensys t em zu erreichen.  2-PAM gelingt  
dies auch  in hohen  Dosierungen nicht .  Fiir  Toxogonin  | 
wiesen ERDMANN 14 und FALB and  E R D M A N N  15 _ le tz tere  
mi t  ~C m a r k i e r t e m  Toxog0nin  | - Geh i rnkonzen t r a t i onen  
nach.  OLDIGES ~s und  ERDMANN 1~ h a b e n  das Oxim H S 6  
auf  seine pharmakolog ische  W i r k s a m k e i t  un te r such t .  
JONECKO17 un te r such te  die Blockierung der  E n d p l a t t e n -  
esterase am M. quadr iceps  femoris  und  der  Zunge von  
M/iusen, ohne jedoch den Ze i tpunk t  der  Inh ib i e rung  a n d  
Res t i t u t ion  n/iher zu bes t immen .  Die Auswi rkungen  auf 
die E n d p l a t t e n e s t e r a s e  bei  Somanverg i f tung  beschr ieb  
F I S C H E R  18, ARIE, NS, M E E T E R ,  W O L T H U I S  u n d  V A N  

BENTHEIM 19 beschr ieben  reversible  Nekrosen  an der  E n d -  
p la t t e  nach  Verabre ichung  yon  Chol ines terase inhibi toren .  
Ul t ras t ruk ture l l e  Ver / inderungen der  E n d p l a t t e  nach  
in t raper i tonea le r  Appl ika t ion  yon Soman  beschr ieb  
P R E U S S E R  2o. 

Summary.  The inhibi t ion of AChE by  P a r a o x o n  is over- 
come by  the  appl ica t ion  of the  oximes  2-PAM, Toxo- 
gonin | and  H S  3. Soman inh ib i ted  AChE is af fec ted  only 
to a l imi ted  e x t e n t  by  H S 3  and HS9 .  
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Fig. 2. Nekrose der Muskelfascr um die motorische Endplattc nach 
Vergiftung mit Paraoxon. • 250. 
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Inhibition of Local Connective Tissue Repair in the Neoplastic Response to Water Soluble Carcinogens 
Administered Subcutaneously 

Repea t ed  s.c. in ject ion in ra t s  and mice is a recom- 
mended  m e t h o d  for tes t ing  the  carcinogenic ac t iv i ty  of 
water-soluble  chemical  compounds .  A wide va r i e ty  of 
such subs tances  have  been shown capable  of inducing 
sarcoma.  These include glucose and sodium chloride 
admin is te red  in hyper ton ic  solut ion 1, 3, hydrochlor ic  acid 
buffered at  p H  5 3 , and a n u m b e r  of surface act ive  or 
a m p h i p a t h i c  food colourings ~. A mul t i t ude  of experi-  
ments ,  some of which include detai led s tudies  of the  early 
lesion, indicate  t h a t  the  carcinogenic response  appears  to  
develop as a consequence  of the  local t issue react ion and 
as in the  case of sa rcoma induc t ion  by  sol id-s ta te  surfaces, 
is no t  a t rue  index of carcinogenic act ivi ty .  

Compared  wi th  th is  considerable  a m o u n t  of in format ion  
on s.c. s a rcoma  induct ion  by  the  agency  of phys ica l  
factors,  l i t t le in format ion  is avai lable on the  t issue reac- 
t ion and long- te rm results  of r epea ted  s.c. inject ion of 

' t rue '  carc inogens  in aqueous  solution,  a l though  such ob- 
servat ions  are ex t r eme ly  i m p o r t a n t  in the  s t u d y  of the  
local m e c h a n i s m  of sa rcoma p roduc t ion  by  carcinogens.  
Previous  observa t ions  on the  early effect  of carcinogen 
inject ions  used oily vehicles, and thus  are no t  r e levan t  
comparisons ,  because of the  fo rma t ion  of an oil g ranu loma 
and differences in the  absorp t ion  ra tes  of the  vehicles.  

In  a s tudy  of the  early local react ion and carcinogenic 
response  to water -so luble  carcinogens,  4-ni t roquinol ine-  
N-oxide  (NQO), N-me thy l -N-n i t ro sourea  (MNU) and 
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bu ty ry l e thy l ene imine  (BEI),  were dissolved in  wa te r  and  
admin i s t e r ed  in a dose of 0.2 ml  of 0.1%, 0.1 ml  of 0.5~o 
and  0.5 ml of a 2~o solut ion respect ively ,  to  a group of 
40 ra ts  per  compound .  Long- t e rm expe r imen t s  were 
t e r m i n a t e d  at  40 weeks. A h igh  pe rcen tage  of sa rcomas  
were ob ta ined  wi th  NQO and  MNU. The B E I  expe r imen t  
had  to  be t e r m i n a t e d  earlier because the  animals  deve-  
loped a h igh  incidence of m a m m a r y  tumours .  

For  a s t u d y  of t he  early reaction,  2 ra ts  were killed 
24 h a f te r  the  f i rs t  in ject ion of MNU, NQO or BEI ,  and  
then  a f te r  the  2nd, 4th, 6th, 8th and  10th in ject ion and 
several  sect ions f rom each subcu taneous  site examined  
histologically.  

Local  necrosis of the  subcu taneous  tissue, severe wi th  
NQO and  BEI ,  less severe w i th  MNU, was seen af ter  t he  
f i rs t  injection.  The necrot ic  area  con ta ined  fibrin, f ibr inoid 
and  a var iable  l ymphocy t i c  and  mononuc lear  cell infil- 

t r a t e  (Figure 1). A sl ight  f ibroblas t ic  response was ob- 
served only af ter  the  4 th  in jec t ion  in all 3 exper iments .  
No a t t e m p t  a t  granula t ion  t issue fo rmat ion  was observed,  
the  newly  formed cells were  sca t t e red  haphaza rd ly  and  
were found pr incipal ly  at  the  per iphera l  areas of the  zone 
of necrosis. A propor t ion  of these  f ib roblas t s  were abnor-  
mal  in size or nuclear  s t ructure ,  or in both.  En la rged  
f ibroblas ts  2-3 t imes  normal  size character ized the  early 
connect ive  t issue react ion to  in ject ions  of MNU. Their  
nuclei were enlarged and exh ib i t ed  character is t ic  heavy  
condensa t ions  of chromat in ,  demons t r ab l e  u l t ras t ruc-  
tu ra l ly  close to  the  nuclear  m e m b r a n e  (Figure 2). The 
f ibroblas ts  t h a t  appeared  at  t he  site of N Q 0  inject ions  
were no t  conspicuously  enlarged, b u t  conta ined  enlarged 
nucleoli  which  u l t r a s t ruc tu ra l ly  d isplayed bizarre shapes  
(Figure 4). F ib rob las t s  w i th  large nucleoli were seen by  
l ight  microscopy at  the  site of B E I  injections.  

Fig. 1. Fibrin and inflammatory cells replacing subcutaneous fat. ~ ranulation tissue absent after 2 weeks from first injection. Rat 
treated with 0.1 ml of 0.5% MNU twice weekly, pc, panniculus carnosus; din, deep muscle; H. & E., x 80. 

Fig. 2. Chromatin condensation at the periphery of an abnormally large fibroblast, after 6 injections of MNU. Pb eitrate/uranyl 
acetate, • 12,500. 

Fig. 3. Granulation tissue replacing fibrin at the site of 5 injections of Blue VRS, a surface active food colouring. Rat treated with 
0.5 ml of 2% solution of Blue VRS twice weekly. H. & E., • 100. 

Fig. 4. Uniform condensation of nuclear chromatim Nucleolus enlarged and irregular in shape with microsegregation of fibrillar and 
granular components, after 4 injections of NQO. Pb citrate/uranyl-acetate, • 25,000. 
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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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