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comp6tence  c6r6brog~ne (d 'a i l leurs  le con t r a i r e  se ra i t  
d i f f ic i lement  concevab le  puisque,  dans  le d 4 v e l o p p e m e n t  
normal ,  l ' i nduc t i on  du  ce rveau  pr6c6de celle de la 
moelle). E t a n t  donn6  que leg effets de Fac t ion  induc t r i ce  

4 3 2 Stade des h6tes 

16 26 18 Nombre des greffons 
nodaux jeunes tst. 3) 

16 26 18 Nombre d'inductions 
(100 %) (100%) (100 %) c6r6brales 

16 26 18 Nombre des greffons 
nodaux fig6s (st. 5+)  

3 16 12 Nombre d'inductions 
(18,7 %) (61,5 %) (66,7 % ) m4dullaires 

do iven t  d6pendre  ~ la fois du  pouvo i r  i n d u c t e u r  du greffon 
et de la dur6e de son con t ac t  avec  l ' e c tob l a s t e  encore  
comp6ten t ,  nos  r6sul ta ts ,  r6sum6s dans  le Tab l eau  e t  
visual is6s pa r  no t r e  g raph ique ,  s ' e x p l i q u e n t  a i s6ment .  

Sans en t r e r  dans  les d6tails ,  ce qui  d @ a s s e r a i t  le cadre  
de ce t te  note,  r appe lons  que  nos  o b s e r v a t i o n s  et  conclu-  
sions conco rden t  p a r f a i t e m e n t  avec  les donn6es  exp6ri-  
men ta l e s  acquises  de longue da te  chez les Amph ib i ens .  
E n  effet, chez ce g roupe  de Ver t fb r6s ,  le f lux i n d u c t e u r  
l ib6r6 pa r  la  p l a q u e  pr6chordale ,  i n d u c t e u r  n o r m a l  du 
cerveau  ant6r ieur ,  se p ropage  plus  l a r g e m e n t  et  plus  
r a p i d e m e n t  que les subs t ances  induc t r i ces  p r o v e n a n t  de 
la r6gion pos t6r ieure  de la vofi te  a rchen t6r ique ,  lesquelles 
son t  responsab les  de la f o r m a t i o n  de la moelle  @ini6re .  
P a r  cons6quent ,  au moins  chez les Amph ib i ens ,  l ' i nduc-  
t ion  du cerveau  exige moins  de t e m p s  que celle de la 
moelle  (JoHNEN S-S). 
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Fig. 4. Graphique representant les fr6quences des inductions c6rd- 
brales (O) et des inductions m4dullaires (�9 en fonction de l'fige 
des blastodermes h6tes. Nos h6tes les plus gg& 6taient au stade 4. 
Nous savons pourtant que, ee stade passG la comp6tence neurog6ne 
de l'ectoblaste chute tr6s brusquement, comme nous l'avons d6montr6 
dans un travail pr6c6dent {GALL~RA et IVANOV~). 

Summary. Two graf t s  of the  H e n s e n ' s  node,  one yoUng 
(stage 3) a n d  t he  o the r  older  (stage 5 + ) ,  were i m p l a n t e d  
in to  area  opaca  of t he  same  b l a s tode rm.  The  hos t s  were 
a t  s tages  2, 3 and  4. The  young  graf t s  a lways  el ic i ted 
t he  f o r m a t i o n  of t he  b ra in .  On t he  con t r a ry ,  old g ra f t s  
on ly  induce  v e r y  smal l  sp ina l  cords. Moreover,  t he  
f r equency  of sp ina l  cord i n d u c t i o n  is lowest  in t he  o ldes t  
hosts. 
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The Dorsa l  Horn of the Avian Spinal  Cord,  a R e - E x a m i n a t i o n  

I n  a n  ear l ier  pub l i c a t i on  t he  s u b s t a n t i a  ge la t inosa  of 
the  ch ick  sp ina l  cord  was descr ibed  as a wel l -def ined b a n d  
e x t e n d i n g  f rom t h e  med ia l  side of t he  dorsa l  horn ,  down 
the  l a t e ra l  side a n d  end ing  nea r  t he  base  of t he  pos te r io r  
co lumn.  The  s u b s t a n t i a  was said to  con t a i n  p r i m a r i l y  
smal l  Nissl  free neu r ons  w i th  an  occasional  large cell 
p r e s e n t  (BRINKMAN a n d  MARTIN 1). This  r epo r t  wilt show 
t h a t  t he  a rea  so descr ibed  can  be s u b d i v i d e d  on t he  basis  
of morpho log ica l  and  embryo log ica l  c r i te r ia  in to  2 d i s t inc t  
regions.  

Materials and methods. Chick e m b r y o s  a n d  pos t  h a t c h e d  
chicks  were sacr i f iced and  t h e  sp ina l  cords  f ixed in 
Carnoys  B fluid for Nissl  s t a in ing  or in  De Cast ro  f ixa t ive  
for  b lock  Cajal  s ta in ing .  The  cords  were e m b e d d e d  in 
pa rap la s t ,  sec t ioned ser ial ly  a t  15 ~z a n d  m o u n t e d  on 
glass slides. 

O t h e r  5-9-day-old chick  e m b r y o s  were label led  w i th  
t h y m i d i n e  H a, dose 10 ~zc, and  sacrif iced 1-9 days  later .  
The  cords were t h e n  e m b e d d e d  in pa rap la s t ,  sec t ioned  
ser ial ly  a t  5 a, m o u n t e d  on  glass slides, p re - s t a ine  d w i t h  
H e m a t o x y l i n  a n d  processed v ia  t h e  d ipp ing  m e t h o d  for 
r a d i o a u t o g r a p h y .  

Results. I n  t r a n s v e r s e  sect ions of sp ina l  cord a b u n d l e  
of i ncoming  fibers, p r e s u m a b l y  f rom t he  dorsa l  root ,  
d iv ides  t he  ge la t inous  area  in to  a large l a te ra l  a n d  smal l  

med ia l  region (Figures 1 a n d  2). Morphologica l ly  these  
regions  differ  as follows: f i r s t ly  t he  l ayer  of cells capp ing  
t he  dorsa l  horn,  W a l d e y e r ' s  layer  or Rexed ' s  l a m i n a  I, 
does no t  e x t e n d  med ia l ly  b e y o n d  t he  i ncoming  f iber  
bundle ,  t h u s  t he  med ia l  egg-shaped region a b u t s  d i rec t ly  
aga ins t  the  whi t e  m a t t e r  of t he  pos te r io r  co lumn ;  
secondly  t he  large  neu rons  descr ibed  ear l ier  (t~RINKMAN 
a n d  MARTIN 1), h a v e  been  found  only  in t he  l a te ra l  region 
a n d  t h i r d l y  the  medial ,  un l ike  t he  l a te ra l  region, is 
t r ave r sed  b y  a dense  n e t w o r k  of h e a v y  fibers.  Develop-  
menta l ly ,  di f ferences  were also n o t e d  in ehe t i m e  of 
a p p e a r a n c e  of neu rons  in  t he  subs t an t i a .  I n  r ad ioau to -  
g raphs  i t  was  found  t h a t  neu rons  in t he  med ia l  region 
were fo rmed  be tween  5-61/2 days  of i n c u b a t i o n  whi le  
those  of t h e  l a te ra l  region were fo rmed  b e t w e e n  days  6-8 
(Figures 3 a n d  4). 

Discussion. At  th i s  po in t  i t  seems r e l e v a n t  to  ask  w h a t  
cons t i t u t e s  t he  s u b s t a n t i a  ge la t inosa  ? I~OLANDO 2, who 
f irs t  descr ibed th i s  region,  re fer red  to  i t  s imply  as t he  

I R. BRINKMAN and A. H. MARTIN, Experientia 25, 962 (1969}. 
2 S. ROLANDO, cited in CLARK (1859). 
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poster ior  one- th i rd  of the  dorsal  horn.  La te r  CLARKE a, 
whose descr ipt ion is generally accepted  as the  classical 
definit ion,  nar rowed the  ex t en t  of the  gelat inous sub- 
s tance  to a th in  curved lamina  capping the  dorsal  horn.  
Recen t ly  REXED4 publ ished a cy toarch i tec ton ic  scheme 
for the  spinal cord of the  ca t  and a compar ison  of REXED'S 
laminar  organizat ion and CLARKE'S descr ipt ion of the  
subs tan t i a  reveals t h a t  CLARKE included laminae  I, I I  

and I I I .  More recent  inves t igat ions  have  es tabl ished bo th  
a cy toarch i tec ton ic  and physiologic difference be tween  
laminae  I and II  and  th is  has  r e su l t ed  in lamina  I no 
longer being considered pa r t  of the  subs tant ia .  Cer ta in  
workers,  in par t icu lar  REXED* and  RALSTON ~, feel t h a t  
the  same line of reasoning can be appl ied to lamina  I I I ,  
i.e. the  cy toarch i tec ton ics  and af ferent  connect ions  of I I  
and I I I  are suff icient ly di f ferent  to war ran t  lamina  II  

Fig. 1-4 are from the spinal cords of chick embryos incubated for 14-18 days. 

Fig. I and 2 are transverse silver stained sections which show the incoming fiber bundle (arrows) and marginal cells (arrowheads). 

Fig. 3 and 4 are radioautographs in which labelled cells are seen in the medial region of the dorsal born (Figure 3) and in the lateral 
region (Figure 4). 
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a lone  be ing  des igna ted  as t he  s ubs t an t i a .  Others ,  SZENTA- 
GOTHAI 6, a n d  HEIMER a n d  WALL 7, g r a n t  t h a t  whi le  t he re  
is a s l igh t  di f ference in t he  cy toa rch i t ec ton i c s  of l am inae  I I  
a n d  I I I  t h e  f iber  connec t ions  of these  2 l am i nae  are so 
s imi la r  t h a t  t h e y  b o t h  m u s t  be  inc luded  in a def in i t ion  
of t he  subs t an t i a .  The  resu l t s  of t he  p r e s en t  s t u d y  add  
l i t t l e  c la r i f ica t ion  to  th i s  p r o b l e m  excep t  to  ind ica te  t h a t  
t he  a rea  of t he  ch ick  cord des igna ted  t he  s u b s t a n t i a  call 
also be  s u b d i v i d e d  b y  differences in  m o r p h o l o g y  and  
d e v e l o p m e n t  in to  discre te  la te ra l  and  med ia l  regions. 

Whi le  the  b o u n d a r i e s  of t h e  s u b s t a n t i a  r e m a i n  in ques-  
t ion,  t h e r e  appea r s  to  be  genera l  a g r e e m e n t  w i t h  t he  
theory ,  p o s t u l a t e d  b y  SZENTAGOTHAI 6, t h a t  t he  sub-  
s t a n t i a  is an  in t r ins ic  s y s t e m  T he  f indings  of th i s  s tudy ,  
however ,  r evea l  t h a t  t h e  large neurons ,  found  in t he  l a te ra l  
region of the  subs t an t i a ,  send  t h e i r  axons  in to  t he  pos- 
t e r io r  commissu re  in  t h e  a rea  of t he  co rnu  commissura l i s  
of Marie  (CAJALS). T h a t  these  axons  m a y  s imp ly  re -en te r  
t he  dorsa l  h o r n  a t  a more  ros t ra l  level  c a n n o t  a t  t h i s  
t i m e  be  d i sp roved  b u t  i t  is i n t e r e s t i ng  to specula te  t h a t  
t h e  large neu rons  m a y  in fac t  send  the i r  axons  to  h igher  
b r a i n  cen te r s .  A t  p r e s en t  exper imen t s ,  u t i l iz ing  degen-  
e r a t i on  t echn iques ,  are u n d e r w a y  to  t e s t  th i s  poss ib i l i ty  9. 

Rdsumd. Bas6e selon des cri t~res morpho log iques  et  
embryologiques ,  la s u b s t a n c e  g61atineuse de la mo~lle 
6pini~re des Oiseaux  p e u t  se d iv iser  en r6gions la t6ra le  
et  m*diale.  On suppose  qne  la s u b s t a n c e  g61atineuse p e u t  
~tre connec t6e  avec  les cen t res  sup6r ieurs  du  ce rveau  p a r  
les g rands  neu rones  que  l ' on  a t r o u v 6  darts la r6gion 
lat6rale.  
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Acquis i t ion  of an Embryonal  Biochemical  Feature by Rat Hepatomas 

G l u t a t h i o n a s e  spl i ts  g l u t a t h i o n e  (GSH) b y  y -g lu t amyl  
t r a n s p e p t i d a t i o n  1,~. T h e  e n z y m e  is p r e s en t  in  h igh  act i -  
v i t y  in t he  l iver  of some species, e.g. r a b b i t s  or guinea-  
pigs, b u t  in t h e  l iver  of some o the r  species as e.g. ra t ,  
G S H - a s e  a c t i v i t y  was no t  de t ec t ed  3,4. W e  d e m o n s t r a t e d  
r ecen t ly  5,s a v e r y  h igh  G S H - a s e  a c t i v i t y  in  va r ious  r a t  
h e p a t o m a s ,  in  c o n t r a s t  to  n o r m a l  a d u l t  r a t  l iver  where  t he  
a c t i v i t y  was v e r y  low. Two m e t h o d s  were used for t he  
assay  of GSFI-ase:  1) po la rographic ,  us ing  G S H  as sub-  
s t r a t e  a n d  glycylglycine  as t he  accep to r  of t he  7 - g l u t a m y l  
groupS;  2) color imetr ic ,  us ing a s y n t h e t i c  s u b s t r a t e  7- 
g lu t amy l -p -n i t r oan i l i de  (]3oehringer M a n n h e i m  Corp.), 
wh ich  l ibe ra tes  a f t e r  the  t r a n s f e r  of t he  y - g l u t a m y l  group,  
a colored p r o d u c t  p -n i t roan i l i ne  7. The  fac t  t h a t  h igh  
GSIK-ase a c t i v i t y  was obse rved  in r a t  h e p a t o m a s  which  
dif fered no t  on ly  in r ega rd  to t h e  chemica l  n a t u r e  of t he  
i nduc ing  c a r c i n o g e n s  (3 ' -methyl ,  4 - d i m e t h y l  aminoazo-  
benzene ,  DAB,  and  de r iva t i ve s  of 2-acetyl  amino-  
f luorene) ,  b u t  also in r ega rd  to  t he  r a t e  of g r o w t h  (from 
4 days  to  7 m o n t h s  b e t w e e n  t ransfers )  a n d  t he  degree of 
d i f fe ren t ia t ion ,  sugges ted  t h a t  t he  a c t i v a t i o n  of G SH-ase  
m a y  be  a n  in t r ins ic  f ea tu re  of r a t  l iver  carc inogenesis  
( ' ca rc ino t rop ic  effect ' )  s. I n  accord  w i t h  th i s  con ten t ion ,  no  
a c t i v a t i o n  of GSH-as e  was o b s e r v e d  in r egene r a t i ng  or 
t u m o r - b e a r i n g  r a t  l iver  5,6,8. Feed ing  carc inogenic  3'- 
Me, D A B  (0.06%) in  a s e m i s y n t h e t i c  d ie t  increased 
G S H - a s e  a c t i v i t y  marked ly ,  whi le  feeding non-carc ino-  
genic 2-Me, D A B  did no t  p r o d u c t  a n y  s u b s t a n t i a l  change  
in th i s  ac t iv i ty .  F igure  1 shows these  effects  a f te r  20 days  
of azodye  feeding, us ing  a po la rog raph ic  assay.  

Look ing  for t he  n a t u r e  of G S H - a s e  a c t i v a t i o n  du r ing  
carc inogenes is  in  r a t  l iver,  we found  t h a t  in  d i s t inc t ion  to  
a d u l t  ra t ,  t h e  e m b r y o n a l  and  n e o n a t a l  l ivers  c o n t a i n e d  a 
v e r y  h i g h  GSH-ase .  A t  1 h a f t e r  b i r t h  t he  a c t i v i t y  on  un i t  
of we igh t  bas is  was as high,  and  on  un i t  of D N A  a l m o s t  as 
high,  as in  Morr is  H e p a t o m a  5123A;  a t  16 h i t  was  even  
h ighe r  on d ry  we igh t  basis,  whi le  on D N A  basis  i t  was  
s l ight ly  lower.  The  a c t i v i t y  b e t w e e n  24-48 h seemed no t  

to  change  much ,  b u t  t h e n  t h e  a c t i v i t y  r a p i d l y  decl ined;  
a t  5 days  a f te r  b i r t h  i t  was  sti l l  severa l  t imes  h igher  t h a n  
in n o r m a l  a d u l t  r a t  l iver,  b u t  10 days  a f t e r  b i r t h  t h e  
a c t i v i t y  was as low as in  a d u l t  ra t .  F igure  2 i l lus t ra tes  th i s  
t r end ,  us ing  color imet r ic  m e t h o d ;  po la rog raph ic  m e t h o d  
gave  q u a l i t a t i v e l y  t h e  same  results .  

These  obse rva t ions  ind ica te  t h a t  as a resu l t  of m a l i g n a n t  
t r a n s f o r m a t i o n ,  a n e o n a t a l  b iochemica l  f ea tu re  is re- 
a c t i v a t e d  in r a t  l iver,  whereas  d i f f e ren t i a t ion  d u r i n g  
n o r m a l  d e v e l o p m e n t  leads to  t h e  suppress ion  of th i s  
e m b r y o n i c  charac te r .  W e  do no t  k n o w  ye t  w h e t h e r  t he  
a c t i v a t i o n  of GSH-ase  d u r i n g  r a t  l iver  carc inogenesis  is 
s imply  a m a n i f e s t a t i o n  of t he  p ro l i fe ra t ion  of p r i m i t i v e  
cells ( ' s t em cells') wh ich  c a n n o t  d i f fe ren t i a te  9 or w h e t h e r  
the re  is a r e a c t i v a t i o n  (derepression) i n t h e  p a r e n c h y m a l  
cells of a l a t e n t  p r o p e r t y  wh ich  is n o r m a l l y  repressed  in 
t he  a d u l t  s ta te .  The  f i rs t  a l t e r n a t i v e  is accessible to  
t e s t i ng  w i t h  a new h i s tochemica l  r eac t ion  for  y -g lu t amyl  
t r a n s p e p t i d a s e  10 which  showed  some y-G-ase (7 -g lu t amyl  
t r anspep t idase ,  GSH-ase)  a c t i v i t y  in endo the l i a l  cells of 
pe r ipo r t a l  vessels, in  t he  bi le  d u c t  e p i t h e l i m n  a n d  in 
Kupf fe r  cells, whi le  no a c t i v i t y  was de tec ted  in hepa t i c  
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