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Fig. 3. Coupe transversale d 'un  embryon de poulet de 31[~ jours. La 
lamelle d 'a luminium a 6t6 plac~e m6dialement par rapport  A l 'aorte 
(I). 

En r6sum$, plusieurs agents t6ratog~nes produisent des 
alt6rations vasculaires semblables - vasodilatation, 
0ed~me - avec la cons6quente perturbation m6tabolique 
dans la r~gion affect6e. Si cette perturbation survient au 
stade critique de differentiation, les alterations sont irr6- 
versibles, et  viennent  se joindre aux malformations 
sp6cifiques. 

Summary. Different teratogenic agents--hemorrhage,  
• hypoxy, CO v e tc . - -g ive  rise, among other non-specific 
changes, to anomalous vascularization. These vascular 
alterations have a similar evolution and produce diverse 
malformations tha t  accompany the specific ones. Such 
malformations of a vascular genesis are specially frequent 
when the alteration takes place in a critical stage of dif- 
ferentiation. 
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Induction of Neurosarcoma by Injections of N-Nitrosobutylurea in Suckling Syrian Golden Hamsters 

The carcinogenic effect of N-nitrosobutylurea (NBU) 
was first reported by DRUCKREY et al. 1, who observed the 
development of subcutaneous sarcomas at the site of 
application in adult BD rats that  received repeated sub- 
cutaneous injections of this chemical dissolved in oil. 
ODASHIMA 2 has demonstrated tha t  NBU induced erythro- 
blastic leukaemia in adult, female Donryu rats when it  was 
given in drinking water. However, in the Sprague-Daw- 
ley strain myeloid leukaemia was developed in treated 
rats (TAKAHASHI and SUGANO, personal communication)~ 
The chemical also induced mammary  adenocarcinoma in 
Wis tar /Fur th  rats and thymic lymphoma in C57BL]Ka 
mice 3. These results show tha t  NBU has different target  
organs among different species and strains of animals 
used, and that  the route of the application and amount  of 
the chemical may modify the target  cells. This commu- 
nication reports the induction of neurosarcoma of the 
various region of Syrian golden hamsters injected with 
NBU during the suckling period. 

NBU (synthesized by Dr. Y. SAKURAI, Cancer Insti-  
tute, Tokyo), dissolved in 1% ethyl  alcohol, was s.c. in- 
jected into the interscapular region of hamsters of 5 litters 
when they were 7 days of age, a t  a dose of 20 t~g/g of body 
weight. 5 further injections of the same dosage were given 
at  weekly intervals. Another  5 litters which were injected 
with 1% ethyl alcohol served as controls. The origin of the 
hamster  colony was described in the previous paper 4. The 
young of both groups were weaned and separated accord- 
ing to sex. They were given CMF diet (Oriental Yeast, 
Tokyo) and water  ad tibitum. The mortal i ty  due to the 
agent was very low and the major i ty  of the animals sur- 
vived more than 8 months. The survivors were killed at 
16 months. 

In 12 out of 21 treated hamsters large, elastic soft tu- 
mours were found in the subcutaneous tissue, and the 
parathymic, mesentelic, and retroperitoneal regions. The 
first subcutaneous tumour was palpable 11 weeks follow- 

Fig. 1. Female hamster  bearing 2 large tumours  of neurosarcoma in the 
inguinal region, showing cut  surface. The animal was given 6 weekly 
injections of NBU during the suckling period. × 0.5. 
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Fig. 2. Myxoid pattern of the tumour, containing large cells with 
attenuated cytoplasm and. a mitotic cell. Stained with hematoxyl 
in and eosin. × 520. 

Fig. 3. Area with numerous Wagner-Meissner-like tactile corpuscles, 
showing a gradual transition to adjacent myxoid area (right). Stained 
with toluidine blue at a pH 7.0. × 520. 

ing t h e  l a s t  in jec t ion .  The  t u m o u r s  were  u sua l ly  m u l t i p l e  
(Figure  1), b u t  t h e y  were  n e v e r  f o u n d  a t  t h e  s i t e  of app l i -  
ca t ion ,  t h e  i n t e r s c a p u l a r  region.  T h e  s u b c u t a n e o u s  t u -  
m o u r s  grew s lowly a n d  ki l led  t h e  hos t s  a b o u t  6 m o n t h s  
fo l lowing t h e  onset .  The  t u m o u r s  deve loped  in  t h e  a n t e r i o r  
m e d i a s t i n u m  a n d  occupied  a l m o s t  t h e  whole  ches t  cacti- 
ties, showing  b i l a t e r a l  t h y m o m a - l i k e  appea rance .  T h e  
m e s e n t e r i c  t u m o u r s  were  r o u n d  or  ova l  in  shape ,  a n d  en- 
closed t h e  in tes t ines .  A d h e s i o n s  was  n o t  so p r o m i n e n t ,  b u t  
t h e  i n t e s t i ne s  showed  a s l i gh t  s tenosis .  T h e  r e t r o p e r i t o n e a l  
t u m o u r s  were  s i t u a t e d  in t h e  lower  a b d o m e n  a n d  com- 
p ressed  t h e  i n t e s t i n e s  upward .  T h e  cu t  surface  of t h e  tu -  
m o u r s  was  g l i s t en ing  a n d  s l igh t ly  e l eva ted ,  a n d  s o m e t i m e s  
r evea led  a cys t i c  c h a n g e  in  t h e  cen te r .  T h e y  were  o e d e m a t -  
ous  a n d  whi te ,  yel low, or  r ed  in  colour,  due  to  h a e m o r r h a g e .  
Necrosis  was  n o t  p r o m i n e n t .  Me ta s t a se s  in  t h e  l ung  a n d  
l y m p h  nodes  were f o u n d  in  3 an imals .  I n  18 h a m s t e r s  in- 
j ec ted  w i t h  1 %  a lcohol  no  such  t u m o u r  was  obse rved .  

Histologically~ m o s t  p a r t s  of t h e  t u m o u r s  were  m y x o i d  
(Figure  2), b u t  some  p a r t s  were  r i ch  in  ce l lu ra l i ty ,  con-  
t a i n ing  m o d e r a t e  n u m b e r s  of m i t o t i c  cells. T h e  t u m o u r s  
were usua l ly  composed  of s m a l l  nodu le s ,  in  w h i c h  va r i o u s  
t ypes  of ce l lwere  no t i ced ;  la rge  ceils w i t h  a t t e n u a t e d  cy to-  
p lasm,  m e d i u m - s i z e d  r o u n d  a n d  s t e l l a t e - shaped  cells, sma l l  
v a c u o l a t e d  cells w i t h  p i cno t i c  r o u n d e d  nuclei ,  a n d / o r  
e longa ted  f ib rob las t s .  A few b i p o l a r  sp ind le  cells were  also 
in terspersed .  Cell b o r d e r  of a l l  of these  cell  t y p e s  was  in- 
d i s t inc t .  I n f i l t r a t i o n  in to  o t h e r  o rgans  was  n o t  conspicuous .  
In  t h e  m y x o i d  a rea  of t h e  t u m o u r s ,  t h e  v a c u o l a t e d  cells 
showed  in tense  S u d a n  b l a c k  B s t a i n i n g  of pe r i nuc l ea r  
cy top la sm.  

F u r t h e r m o r e ,  Wagner -Meis sne r - l ike  t ac t i l e  corpuscles  
(Figure  3), a r r a n g e m e n t s  of pseudo- rosse t t e s ,  a n d  so l i t a ry  
gang l ion  cells were found  in t h e  s u b s t a n c e  of 5 o u t  of 20 
t u m o u r s  a n d  in t h e i r  t r a n s p l a n t s ,  F r o m  these  f i nd ings  t h e  
t u m o u r s  were  d iagnosed  as  n e u r o s a r c o m a ,  t h e  h i s to logy  
of  w h i c h  was  v e r y  s imi la r  to  m y x o i d  t y p e  of h u m a n  
neurogen ic  s a r c o m a  5, s. 

Submic roscop i c  e x a m i n a t i o n s  of t h e  t u r n o u t s  revea led  
va r i ous  cell  types ,  b u t  t h e  m a j o r i t y  of t h e  cells showed  
a l m o s t  t h e  s ame  p a t t e r n  in t h e i r  organel les .  T h e y  were  
c h a r a c t e r i z e d  b y  t h e  d i s t o r t e d  nucle i  w i t h  m a n y  i n d e n t a -  
t i o n s  a n d  t h e  c y t o p l a s m  w i t h  severe ly  a t t e n u a t e d  proces-  
ses, c o n t a i n i n g  m a n y  l ip id  d rop le t s  a n d  wel l  deve loped  
a n d  d i l a t ed  r o u g h  endop l a smic  r e t i c u l u m  wh ich  enclosed  
a large  a m o u n t  of a m o r p h o u s  subs tance .  Some of t h e  cells 
were  p a r t i a l l y  s u r r o u n d e d  b y  t h e  b a s e m e n t  m e m b r a n e -  
l ike  s u b s t a n c e .  I n f r e q u e n t l y  t h e  cells w h i c h  h a d  f l a t t ened ,  
l a m i n a t e d ,  a n d  s u p e r i m p o s e d  c y t o p l a s m  were  ident i f ied .  

These  submic roscop ic  f ea tu r e s  h a d  a large  s i m i l a r i t y  to 
t h o s e  of h u m a n  p e r i p h e r a l  n e r v e  t u m o u r s L  No  v i rus - l ike  
pa r t i c l e  was  seen  in  t h e  t u m o u r  cells. 

DRUCKREY e t  al. 1 i n d u c e d  8 f ib rosa rcomas ,  3 sp ind le  
cell sa rcomas ,  6 p o l y m o r p h i c  cell sa rcomas ,  a n d  1 f ibro-  
m y x o s a r c o m a  in t h e  s i te  of i n j e c t i o n  in  18 ra ts ,  b y  sub-  
c u t a n e o u s  a p p l i c a t i o n  of N B U .  T h e  s ame  chemica l  gave  
r ise  t o  n e u r o s a r c o m a s  in  suck l ing  h a m s t e r s  in  t h e  p r e s e n t  
e x p e r i m e n t .  T h i s  d i s c r e p a n c y  c a n  b e  e x p l a i n e d  b y  differ-  
ences  e i t h e r  in  t h e  species or  age of t h e  an imal s .  T h e  
h a m s t e r  is k n o w n  as a n  a n i m a l  w h i c h  can  i n d u c e  ma l ig -  
n a n t  t u m o u r s  in  t h e  p e r i p h e r a l  ne rves  b y  a d e n o v i r u s  t y p e  
12 s. Th i s  m a y  m e a n  t h a t  S c h w a n n  cells  of t h e  h a m s t e r  
a re  m o r e  suscep t ib l e  to  ca rc inogen ic  a g e n t s  t h a n  t h o s e  of 
o t h e r  species.  Suck l ing  a n i m a l s  h a v e  also more  loose con-  
n ec t i v e  t i ssue  t h a n  a d u l t  a n i m a l s  a n d  N B U  m a y  r e a c h  
more  r e m o t e  regions  f rom t h e  i n j ec t i on  site.  T h e  s u b j e c t  
of n e u r o s a r c o m a  is hope less ly  con fused  f rom a c e n t u r y - o l d  
d i s p u t e  o v e r  t h e  essen t i a l  n a t u r e  of t h e  cells  i n v o l v e d  in  
t h e  t u m o u r .  T h e r e  has ,  however ,  b e e n  few e x p e r i m e n t a l  
m e t h o d  to  i nduce  p e r i p h e r a l  n e r v e  t u m o u r s  b y  chemica ls .  
Therefore ,  week ly  in jec t ions  of N B U  in to  t h e  suck l ing  
Syr i an  go lden  h a m s t e r  wil l  be  a useful  m e t h o d  in o b t a i n i n g  
more  knowledge  r e g a r d i n g  h u m a n  n e u r o s a r c o m a L  

Zusammen/assung. D u r c h  I n j e k t i o n  v o n  N-Ni t ro so -  
b u t y l h a r n s t o f f  in  j u n g e  G o l d h a m s t e r  w u r d e n  in f iber  50% 
der  Ver suchs t i e r e  N e u r o s a r k o m e  erzeugt .  
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