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and conductor  e lements  of the  phot ic  s t imuli .  Studies  of 
the  middle  region of the  organ, now in progress, do no t  
show these s t ructures  so far. 

I n  cont ras t  to some o ther  authors,  we dis t inguish  
' synap t ic  r ibbons '  f rom 'vesic le-crowned rodlets '  *. Synap-  
t ic  r ibbons show an axo-dendr i t ic  localization.  They  are 
sur rounded by  clear vesicles and form p a r t  of a complex  
of o ther  morphologica l  fea tures  charac ter iz ing  a t rue  
synap t ic  junct ion,  such as free synap t ic  vesicles, a pre- 
and pos t synapt ic  thickening,  and possible f i l amentous  
mater ia l ,  present  in t he  synap t ic  cleft.  Synap t i c  r ibbons 
are  f r equen t ly  observed  in Anamnio tes .  Vesicle-crowned 
rodlets,  on  the  o ther  hand,  show a somato-somat ic  posi- 
t ion and are  never  associated wi th  o ther  s t ructures ,  typ ica l  
of a t rue  synap t ic  connect ion.  T h e y  are  essent ia l ly  present  
in Amnio tes  inc luding mammals .  So far, i t  is no t  known 
whe the r  vesicle-crowned rodle ts  represen t  a form of 
synap t ic  regression or  a func t iona l  m u t a t i o n  of the  con- 
ven t iona l  r ibbon- type  synapses.  

The  e lements  descr ibed in t he  present  pape r  have  to be 
considered synap t ic  r ibbons.  T h e y  are  s t r ic t ly  localized 
in the  basal  processes of the  pho torecep tor  cells (Figures 
2 and 3), which  are  typ ica l ly  charac ter ized  by  the  presence 
of ex te rna l  segments  (Figure 1), and lie in close topo-  
graphica l  re la t ionship  wi th  nerve  cells (Figures 2 and 3). 
Moreover ,  these s t ructures  show the  same di f ferent ia t ion  
as those  present  in a h ighly  di f ferent ia ted  photosensory  
pineal  organ (.Lampetra planeri ~). 

The synap t ic  r ibbons are  in close p r o x i m i t y  to the  
fol lowing nervous  cons t i tuents :  processes showing mi to-  
chondria ,  microtubules ,  clear and dense-core vesicles *, 
smooth  or  granular  endoplasmic  re t i cu lum (Figure 3). 
I n  the  case of Lampetra, all  of these  organelles are consid- 
ered c h a r a c t e r i s t i c  of dendr i tes  of in t rap inea l  sensory 
neurones x, ~. P r o x i m i t y  of synap t ic  r ibbons  to  cell bodies  
of ne rve  cells is on ly  except iona l ly  observed.  

I n  cont ras t  to the  processes of r u d i m e n t a r y  photo-  
receptor  e lements ,  the  synap t ic  process of typ ica l  photo-  
receptor  cells contains,  l ike the  in terna l  segment  and the  
cell  body,  some rare dense granules  of an average  d iamete r  
of 1,000/k (Figure 3). The  t e rmina l  ending of the  synapt ic  
processes abounds  in synap t ic  vesicles (Figures 2 and 3), 
con t r a ry  to  the  t e rmina l  of the  basal  process of rud iment -  
a r y  pho to recep to r  cells. A t  t he  level  of the  ' ac t ive  zones' ,  
invo lved  in synap t ic  t ransmiss ion,  t he  fol lowing s t ructures  
can be  observed (Figures  2 and 3): a) A t  t he  p resynap t i c  

side, in t he  t e rmina l  ending of the  basal  process of the  
pho to recep to r  cell:  Synapt ic  r ibbons  associated wi th  
vesicles as well  as free vesicles. The  vesicles are clear and 
show an average  d iamete r  of 500 A. A presynapt ic  dense 
zone, ad jacen t  to the  presynapt ic  membrane ,  b) At  the  
pos t synap t ic  side, in the  dendri t ic  process and in the  cell  
body  of the  neurones :  A pos t synapt ic  dense zone, ad jacen t  
to  t he  pos t synap t ic  membrane ,  c) In  t he  synapt ic  cleft,  
bordered  by  the  pre- and pos t synap t ic  m e m b r a n e :  
f i l amentous  mater ia l ,  mos t  of ten directed para l le l  to  t he  
membranes .  

I t  seems possible t h a t  several  pho torecep tor  cells m a k e  
synap t i c  con tac t  w i th  a single in t rap inea l  neuron because,  
actual ly ,  a n u m b e r  of such di rec t  contac ts  is established,  
no t  only  wi th  t he  dendr i t ic  processes, b u t  also wi th  t he  
cell  bodies. So far, we h a v e  no t  been able  to  demons t r a t e  
whe the r  some photorecep tor  cells m a k e  synap t ic  con tac t  
w i th  dendr i tes  exclusively,  while  o thers  make  such a 
con tac t  w i th  the  cell  body  only,  or  whe ther  a single photo-  
receptor  e l emen t  establishes synap t ic  junct ions  wi th  both,  
t he  dendr i tes  as  well as the  soma  of a sensory nerve  cell. 

The  demons t r a t ion  of r ibbon- type  synapt ic  connect ions  
be tween  pho to recep to r  cells and nerve  cells conduc t ing  
phot ic  s t imul i  in the  pineal  organ of Lacerta is an  argu-  
men t  in f avour  of the  convers ion of rad ia t ing  energy into 
nervous  impulses  a t  the  level  of the  character is t ic  photo-  
receptors  (Figure 1). This  is in accordance wi th  the  achro-  
mat ic  response obta ined  in the  pineal  organ of Lacerta 
sicula 4 in e lect rophysiological  invest igat ions.  

R~sumd. Un apparei l  photor~cepteur  et  neuroconduc-  
teur  est h a u t e m e n t  diff6renci6 mais  q u a n t i t a t i v e m e n t  peu 
d~velopp6 dans l 'o rgane  pin6al de Lacerta vivipara adulte .  
L ' ex i s tence  de rubans  synapt iques  typiques ,  ~ la jonct ion  
des photor6cepteurs  et  des cellules gangl ionnaires  est 
d~montr~e. 
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A c t i o n  t ~ r a t o g ~ n e  d e s  a l t e r a t i o n s  v a s c u l a i r e s  

L 'ac t i on  t~ratog~ne de l ' hypoglyc~mie  1, ~, de  l ' an~mie ~, 
de  l 'hypoxie* ,  s, du CO, 6, 7 etc. ,  est  a t t r i b u t e  g6n6ralement  

l ' ac t ion  di recte  de  ces agen ts  sur  les cellules de l ' em-  
bryon.  Cependant ,  dans  diverses  des experiences,  nous 
avons  consta t6  que  les pe r tu rba t ions  vasculaires  cons*- 
cut ifs  k l ' ac t ion  de cer ta ins  t6ratog~nes sont,  aussi, un 
fac teur  i m p o r t a n t  dans  la gen~se de  cer ta ines  ma l fo rma-  
tions. 

Au cours de t r a v a u x  pr6c6dents s, 9, nous avons  d~cri t  
les a l t6rat ions vasculaires  qui  appara issent  apr~s l 'h6mor-  
ragie exper imenta le  chez les embryons  du poulet ,  al t6ra-  
t ions qui  sont  responsables des ma l fo rmat ions  caudales.  

Plus  r~cemment  nous avons  6tudi6 les a l t6rat ions  
vasculaires  qui  se pr6sentent  apr~s l ' hypox ie  et  des inter-  
ven t ions  sur les somites.  Les embryons  soumis k l ' hypox ie  
(caus6e par  le r ev~ temen t  de la coquil le  avec  de la paraf-  
fine, apr~s 32 h d ' incuba t ion ,  en la issant  1/3 de la chambre  

air, ou 1/v selon les cas, sans rev~tement) ,  pr6sent~rent ,  
30 h apr~s, les a l t6rat ions su ivantes :  

1. Une  notab le  d i la ta t ion  des va i s seaux  ex t r a  e t  in t ra  
embryonnai res ,  propor t ionnel le  k la  surface paraff in6e 
de  la coquille.  

1 M. SMITHBERG et M. N. RU~ER, Am. J. Anat. 113, 479 (1963). 
K. THEILRR, Z. Anat. EntwGesch. 126, 31 (1967). 

3 W. GROTE, Z. Anat. EntwGeseh. 128, 66 (1969). 
4 F.M. B0CH~ER, Beitr. path. Anat. 175, 616 (1955). 
s U. MURAKAm et Y. KAMEYAMA, J. Embryol. exp. Morph. / / ,  107 

(1963). 
e j .  GALLERA, Aeta Anat. 1/, 549 (1951). 

W. GROTE, Z. Morph. Anthrop. 56, 165 (1965). 
s L.M. GONZALO-SANz, Z. Anat. EntwGesch. 126, 355 (1968). 
9 L. M. GO~ZALO-SANz, Z. Anat. EntwGesch. 129, 102 (1969). 
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Fig. 1 a. R~gion caudale d'un embryon normal. 
A, zona pellucida. B, m6soderme paraxial. 

Fig. lb. R~gion caudale d'un embryon avec 
l~g~re hypoxie. Le m~soderme paraxial (B) se 
montre oed~mateux. 

Fig. lc. R6gion caudale d'un embryon avec 
une hypoxie intense. Le m~soderme paraxial 
pr6sente d'abondantes lacunes d'oed~me. 

2. Un  re ta rd  sur  les t6moins,  dans la  fo rmat ion  des 
a t t i r e s  omphalomesen t6r iques  (vitellines). 

3. E n  rappor t  avec  ce retard,  les connexions  ent re  les 
va i sseaux  ex t ra  e t  i n t r aembryonna i re s  furen t  plus nom-  
breuses et  persis t~rent  plus long temps  que  dans  les em-  
bryons  normaux .  

4. Le  diam~tre  des aortes  dorsales d6crut  b r u s q u e m e n t  
au-dessous du po in t  oh re jo ignent  les branches  qui  pa r  
fusion donneron t  lieu ~ l 'ar t~re vi tel l ine.  E n  m~me temps,  
le diam~tre  des aor tes  dorsales devena i t  irr6gulier et  celles- 
ci f in i rent  dans u n  p lexus  d ' amples  sinusoYdes. 

5. Pa r  sui te  de ces a l t6rat ions vasculaires,  le m6sen- 
chyme  parax ia l  ava i t  un  aspect  ced~mateux (Figure 1, b), 

Fig. 2. Coupe transversale d'un embryon de poulet de 31/2 jours. La 
lamelle d'aluminium (fl~che) a 6t6 plac6e lat6ralement par rapport 
l'aorte. 

j u squ 'h  sembler  lacunaire  (Figure 1, c) dans les cas d 'une  
plus intense anoxie.  

Les in te rvent ions  sur les somites  se t r o u v a n t  dans  un 
s tade  de dif f6rent ia t ion sont  suivies pa r  d6fauts  segmen- 
taires  qui  sont  dfis, pour  la p lupar t ,  ~ des a l t6rat ions 
vasculaires  provoqu6es  par  l ' i n t e rven t ion  sur les somites  
et  non pas h l ' ab la t ion  d ' une  de ses part ies.  E n  effet, 
l ' ab la t ion  de la moit i6 d ' u n  somi te  i m m 6 d i a t e m e n t  apr6s 
la dif f6rent ia t ion du m6soderme parax ia l  p rovoque  la  for- 
ma t ion  d ' u n  h6misegment  incomplet .  Mais il est  possible 
d 'ob ten i r  le m6me effet  en p r a t i q u a n t  une incision longi- 
tud ina le  sur le somite.  Dans  ce dernier  cas, on aper$oi t  une 
h6morragie  suivie de la fo rmat ion  de capil laires 61argis, 
dormant  au  tissu un aspect  ar6olaire et  ced6mateux.  Cet te  
a l t6ra t ion circulatoire,  bien que  passag~re, est  suff isante 
pour  que  t o u s l e s  d6riv6s de ce somi te  a ient  un d6veloppe-  
m e n t  re tard6 et  d6ficient.  La  mSme op6rat ion r6alis6e dans  
un somi te  ~ un s tade  plus d6velopp6, ne p rodu i t  pas  
d 'a l t6ra t ions  pe rmanen te s  dans  ce m6tam~re.  On  p e u t  
donc conclure  que  le m o m e n t  off l ' a l t6ra t ion  ci rculatoire  
a lieu est d6cisif. Le  m o m e n t  le plus c r i t ique  est  sans 
dou te  le s tade  de  diff6rent iat ion.  

P o u r  v6rif ier  l ' impor t ance  sur  le d6ve loppement  d ' u n e  
a l t6 ra t ion  passag~re de l ' i r r iga t ion  des somites  ell t r a in  
de se diff6rencier,  nous avons  r6alis6 l 'exp6rience su ivan te :  
In t roduc t ion ,  dans  des embryons  de  48 heures,  au n iveau  
du somi te  18, d ' une  lamelle  d ' a l u m i n i u m  (de 0,4 x 0,2 mm)  
en essayan t  dans  cer ta ins  cas de laisser l ' ao r te  dorsale  
s6par6e du somi te  pa r  la lamelle,  et, dans  d ' au t re s  cas de 
la ma in ten i r  A sa posi t ion normale  par  r appor t  au somi te ;  
c ' es t  ~ dire que  les re la t ions  normales  ent re  l ' aor te  e t  le 
somi te  sont  conserv6es. Dans  ce dernier  cas, le d6velop-  
p e m e n t  du somi te  a 6t6 normal  (Figure 2). Au contraire ,  
si l ' aor te  est rest6e isol6e des somites  pa r  la lamel le  et, par  
cons6quant ,  si l ' i r r iga t ion  de ceux-ci  a 6t6 per turb6e 
pendan t  un cer ta in  temps,  on observe alors des change- 
ments  notables.  On peu t  cons ta ter  un  re ta rd  consid6rable 
du d~ve loppement ;  l ' esc l6rotome est occup6 dans la plu- 
pa r t  des cas pa r  d ' amples  espaces lacunaires,  e t  de l ' aor te  
oppos6e pa r t en t  des branches  qui  se dir igent  vers  le somi te  
isoM de l ' aor te  (Figure 3). 
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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. 

1 H. DRUCKREY, R. PREUSSMANN, S. IVANKOVIC, B . T .  SO, C .H.  
SCHMIDT and J. B0CKELER, Z. Krebsforsch. 68, 87 (1966). 

2 S. ODASmMA, Gann 61, 245 (1970). 
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NISHIHARA, Gann 61, 287 (1970). 

4 M. MATSUYAMA and H. SUZUKI, Br. J.  Cancer 2if, 312 (1970). 


