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The different inductions obtained with bone marrow in different phases of competence, expressed as percentages of all available cases (% 
total) as well as percentages of all positive (mcsenehymal, mesodermal, and neural) cases (% pos.) 

A B C D 

% % % % % % % 

Cases total positive Cases total positive Cases total positive Cases total 

T o t a l  14 100 

A t y p .  ep ide rmis  14 100 
N o r m .  ep ide rmis  11 79 
Pos i t ive  13 93 100 

M e s e n c h y m e  9 64 69 
Melanophores  9 64 69 
Mesode rma l  7 50 54 

N o t o c h o r d  4 29 31 
Muscle  3 21 23 
F i n  6 43 46  

N e u r a l  10 71 77 
Sp ina l  co rd  7 50 54 
D e u t e r e n c e p h a l i c  2 14 15 
A r c h e n c e p h a l i c  - - - 
N e u r o i d  2 14 15 

24 100 31 100 13 i 0 0  

23 96 31 100 13 i 0 0  
15 63 17 55 2 15 
11 46 100 15 48 100 (2) (15) 

2 8 18 7 23 47 (2) (15} 
10 42 91 11 35 73 - - 

- - 1 3 7 - - 

- - 1 3 7 - - 

- - 1 3 7 

6 25 55 8 26 53 
- - 1 3 7 - - 

3 13 27 2 6 13 - - 
3 13 27 5 16 33 - - 

owing to an error in experimental technique. No induc- 
tions occurred in those cases where the implant was not 
found. 

The results indicate tha t  after about 12 h the meso- 
dermal competence of the ectoderm is for the most part  
lost and only the neural competence, itself reduced, is left 
unti l  early neurula stage. I t  would seem that  in vivo the 
competences tended to be lost slightly earlier than in 
vi t roL W h a t  is more impor tant  is the occurrence of the 
same competence phases in the same sequence. This 
would suggest tha t  the toss of competence is an autono- 
mous process not  remarkably influenced by the neigh- 
bouring tissues in the intact gastrula. 

Contrary to the results of T S E N G * ,  who used the same 
method but  a different species, Cynops orientalis, no shift 
towards more ventral mesodermal structures during the 
loss of competence was found in the present experiments, 
which is more in accordance with the work of GEBHARDT 
and 1NIIEUWKOOP 4 with l i thium-treated Ambystoma ecto- 
derm, as well as with my own experiments with Triturus 
ectoderm in vitro. More work is certainly needed before 

we have a clear picture of the response of the aging ecto- 
derm to mesodermal induction. 

Rdsumd. Des exp6riences ont  6t6 effectu6es pour d6ter- 
miner Faction inductrice de la moelle osseuse sur l 'ecto- 
derme de la gastrule ag6e de Triturus vulgaris. Un Tableau 
et une Figure en pr6sentent les r6sultats. 
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R e s p o n s e s  E v o k e d  b y  S t i m u l a t i o n  o f  t h e  A c o u s t i c  

P a t h w a y  D u r i n g  t h e  S l e e p - W a k e f u l n e s s  C y c l e  I 

Since thalamic transmission and conical  responsive- 
ness are strictly related to the level of vigilance in both 
somatic 2-* and visual 5,e sensory systems, an analysis of 
possible functional changes occurring in the acoustic 
pathway during the sleep-wakefulness cycle has been 
undertaken. 14 adult  cats carrying electrodes chronically 
implanted into the inferior quadrigeminal brachium 
(IQB), acoustic radiations (AR), and over middle and 
posterior ectosylvian gift (primary auditory areas) have 

been used. For detailed technical information regarding 
the exact location of the electrodes, the technique used 
within the experimental  sessions and the statistical 
evaluation of results, the reader is referred to DAaNINO 
et al. ~,s 

Results. A. (Figure 1) The postsynaptic components of 
the cortical response evoked by stimulation of IQB (a 
positive-negative deflection, initial latency 2.0-3.5 msec) 
showed, on arousal from light sleep, a significant amplifi- 
cation in 65% of the trials. An even greater and more 
constant  (90%) increase in ampli tude occurred when the 
animal fell into deep sleep, while on subsequent arousal 
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Light sleep Arousal Light sleep Oeep sleep Arousal 

Inferior quodrigeminat Drachium stimulation 
Fig. 1. Responses evoked on the auditory cortex upon stimulation of 
the inferior quadrigeminal braehimn during the different stages of 
sleep and during arousal. Calibration: 50/*V. Time base: 5 msec. 
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Light sleep Arousal Light sleep Deep sleep Arousal 

Inferior cluadrigeminal brachium stimulation 

Fig. 2. Responses evoked in the acoustic radiations (1) and on the 
auditory cortex (2) upon stimulation of the inferior quadrigeminal 
brachium during the different stages of sleep and during arousal. 

Calibration: 50/4V. Time base: 5 msec. 

r esponses  a p p e a r e d  s ign i f i can t ly  r educed  in 6 9 %  of t h e  
tr ials .  B. (Figure  2) The  response  s i m u l t a n e o u s l y  r ecorded  
f rom t h e  A R  (a pos i t ive  def lect ion,  in i t i a l  l a t e n c y  0 .8-1 .2  
msec) appea red  c o n s t a n t l y  a n d  s ign i f i can t ly  inc reased  
d u r i n g  b o t h  a rousa l  a n d  deep sleep s tages  as c o m p a r e d  to  
l igh t  sleep, whi le  no s ign i f ican t  changes  usua l ly  occu r red  
on  a rousa l  f rom deep  sleep. C. (Figure  3) T h e  p o s t s y n a p t i c  
c o m p o n e n t s  of t h e  cor t ica l  r e sponse  u p o n  A R  s t i m u l a t i o n  
(a pos i t i ve -nega t ive  def lect ion,  in i t i a l  l a t e n c y  1.6-2.0 
msec) a p p e a r e d  s ign i f i can t ly  r educed  on  a rousa l  f rom 
b o t h  l igh t  a n d  deep  sleep in 6 2 %  a n d  89% of t h e  t r i a l s  
respec t ive ly ,  whi le  t h e  c o m p a r i s o n  of t h e  las t  two  s tages  
did  n o t  show c lea r -cu t  differences.  

Conclusions.  A s s u m i n g  the  a m p l i t u d e  of infer ior  quad r i -  
gemina l  b r a e h i u m - r a d i a t i o n  a n d  r ad i a t i o n -co r t i c a l  re- 
sponses  as a re l iable  e s t i m a t e  of gen icu la te  t r a n s m i s s i o n  
a n d  cor t ica l  r e spons iveness  respec t ive ly ,  i t  c an  be  safe ly  
conc luded  t h a t :  (1) I nc r ea sed  gen icu la te  t r a n s m i s s i o n  a n d  
reduced  cor t ica l  r espons iveness  are  t h e  m a i n  f u n c t i o n a l  
changes  occur r ing  in the  acous t ic  p a t h w a y  d u r i n g  a rousa l  
f rom l i gh t  sleep. T h e  increased  gen icu la te  o u t p u t  is 
genera l ly  able  to  ove rcome  t h e  re la t ive  cor t ica l  re f rac tor i -  
ness an d  the re fo re  to  a m p l i f y  cor t ica l  responses  e v o k e d  
b y  s t i m u l a t i o n  of t h e  IQB.  (2) T h e  fac i l i t a t ion  of a f f e r en t  
t r a n s m i s s i o n  a t  t h e  gen icu la te  level  r e p r e s e n t s  t h e  m a i n  
f u n c t i o n a l  c h a n g e  occur r ing  in t h e  acous t i c  p a t h w a y  dur -  
ing deep  sleep as c o m p a r e d  to  t h e  l igh t  sleep s tage .  In  
fact ,  cor t ica l  respons iveness ,  a t  leas t  in  t h e  m a j o r i t y  of 
t h e  cases, does  n o t  show c o n s t a n t  modi f ica t ions .  These  
d a t a  sugges t  t h a t  amp l i f i c a t i on  of cor t ica l  responses  u p o n  
p re -gen ieu la te  s t i m u l a t i o n  obse rved  d u r i n g  deep  sleep is 
m a i n l y  due  to  f ac i l i t a t ed  gen icu la te  t r ansmis s ion .  (3) O n  
a rousa l  f rom deep  sleep, cor t ica l  r e spons iveness  is a l m o s t  
c o n s t a n t l y  decreased,  no  s t e a d y  ch an g es  occur r ing  a t  t h e  
gen icu la te  level.  Th i s  could sugges t  t h a t  r e d u c t i o n  of cor-  
t ica l  r esponses  u p o n  p re -gen icu la te  s t i m u l a t i o n  obse rved  
d u r i n g  a rousa l  f rom l ight  sleep is m a i n l y  cor t ica l  in  origin.  

Riassunto .  Lo s tud io  delle r i spos te  evoca t e  helle rad ia -  
zioni  acus t i che  e helle aree acus t i che  p r imar i e  d a  s t imola -  
z ione delle vie u d i t i v e  cen t r a l i  d i m o s t r a  che :  (a) la t r a s -  
miss ione  degli  impuls i  a s c e n d e n t i  a l ivello del  eorpo 
gen ico la to  med ia le  ~ f ac i l i t a t a  sia d u r a n t e  il sonno  pro-  
fondo  ehe al r isvegl io  m e n t r e ,  (b) l ' ecc i t ab i l i tg  cor t ica le  
maggiore  d u r a n t e  il sonno  leggero. 
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Light sleep Arousal Light sleep Deep sleep Arousal 

Acoustic radiation stimulation 
Fig. 3. Responses evoked on the auditory cortex upon stimulation of 
the acoustic radiations during the different stages of sleep and 

during arousal. Calibration: 50 t,V. Time base: 5 msec. 
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