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t ions  h a v e  been  obse rved  and  the  h i s t o g r a m  (not  re- 
por ted)  is i nd i s t i ngu i shab le  f rom t h a t  of the  a d u l t  an imal .  

I n  t he  guinea-pig,  d i f fe rent  b e h a v i o u r  was observed .  
The  d r y  mass  and  vo lumes  do no t  show a n y  change  f rom 
b i r t h  up  to 20 days  of life, whereas  an  increase  of a b o u t  
22% t a k e s  place  f rom 20-150 days,  w i t h o u t  a n y  change  
in concen t r a t i on .  

I n  b o t h  an ima l s  i t  is l ikely t h a t  t he  increase  is due to 
v a r i a t i o n s  in  insoluble  p ro t e in  con ten t ,  as t he  nuclei  were 
i so la ted  in a n  aqueous  med ium.  I n  the  ra t ,  t h e  increase  in 
d r y  mass  obse rved  d u r i n g  t he  f irst  20 days  of life c an  be  
cons idered  as a c o n t i n u a t i o n  of the  p r e n a t a l  g rowth .  I n  
t h i s  c o n t e x t  i t  is w o r t h  n o t i n g  t h a t  m a t u r a t i o n  of t h e  
m o t o r  b e h a v i o u r  is ach ieved  in t he  r a t  15-20 days  a f t e r  
b i r th ,  w h e n  t he  nucle i  of the  sp ina l  cord  r each  t h e i r  f ina l  
s t age ;  on  t he  o t h e r  hand ,  t he  gu inea-p ig ' s  m o t o r  b e h a -  
v iour  is ful ly deve loped  a t  b i r th .  The  la te  increase  in d r y  
mass  a n d  vo lume  of t he  n e u r o n a l  nuclei  m u s t  be re la ted  
to o t h e r  events .  

Riassunto.  Sono s t a t e  s t ud i a t e  pe r  mezzo del micro-  
scapio ad  in t e r f e renza  B a k e r - S m i t h  le va r i az ion i  di massa  

secca e vo lume  dei nucle i  dei neu ron i  del r i g o n f i a m e n t o  
l o mb a re  del midol lo  sp inale  nel  r a t t o  e nel la  cav ia  in  rap-  
por to  all'et&. 
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Accelerated Synaptic Transmiss ion  in Nucleus 
Ventral is-Postero-Lateral is  During Deep Sleep 1 

I n  u n a n a e s t h e t i z e d  ca t s  w i t h  ch ron ica l ly  i m p l a n t e d  
electrodes,  the  m e a n  a m p l i t u d e  of the  s o m a t o s e n s o r v  cor- 
t ex  response  evoked  by  pe r iphe ra l  ne rve  or media i  lem- 
niscus shocks  is g rea te r  d u r i n g  deep sleep t h a n  in l ight  
sleep 2. I f  t h i s  change  is due to increased exc i t ab i l i t y  of 
the  a f fe ren t  neurons ,  t h e n  t he  t ime  requ i red  for a n  af- 
f e ren t  vol ley to r each  the  s o m a t o s e n s o r y  cor tex  m i g h t  
also v a r y  as a func t ion  of d e p t h  of sleep. To t e s t  *his 
h y p o t h e s i s  t he  1st ( cu taneous  nerve) ,  2nd  (medial  lem- 
niscus) and  3rd (somesthes ic  rad ia t ion)  order  neu ro n s  
were s t imu la t ed .  Mean  in i t ia l  and  p e a k  la tenc ies  of pos t -  
s y n a p t i c  a c t i v i t y  were d e t e r m i n e d  du r ing  l igh t  a n d  deep 
sleep a t :  (1) the  med ia l  l emniscus  (measur ing  synap t i c  
t r a n s m i s s i o n  t ime  in nuclei  gracil is  and  cunea tus )  ; (2) t h e  
somes thes ic  r a d i a t i o n  (measur ing  synap t i c  t r an smi s s i o n  
t ime  in t he  nucleus  ven t ra l i s -pos te ro - l a te ra l i s  (VPL) ;  (3) 
the  soma tosenso ry  cor tex  (measur ing  t he  l a t ency  of t h e  
cor t ica l  neu rons  involved) .  E x p e r i m e n t s  were pe r fo rmed  
on ca ts  p r epa red  accord ing  to t he  m e t h o d s  descr ibed else- 
where2.  The  m e a n  l a t ency  of each  t y p e  of response  was 
ca lcu la ted  f rom r a n d o m  samples  d r a w n  f rom each  an imal .  
The  s ignif icance of the  differences be tween  t he  va lues  ob- 
t a i n e d  d u r i n g  l igh t  a n d  deep sleep was e v a l u a t e d  accord-  
ing to the  analys is  of va r i ance  (F test) .  

Results .  W i t h  cu t aneous  s t i m u l a t i o n  (Figure  A) : (a) T h e  
in i t ia l  l a t ency  of the  response  evoked  in t he  media l  lem- 
niscus of 4 an ima l s  ave raged  3.26 4- 0.34 msec d u r i n g  
l igh t  sleep a n d  3.19 4- 0.42 msec d u r i n g  deep sleep; t h e  
p e a k  l a t e n c y  ave raged  4.29 4- 0.39 msec d u r i n g  l igh t  
sleep and  4.36 4- 0.47 msec du r ing  deep  sleep; n e i t h e r  
in i t ia l  ( - - 0 . 07  msec) nor  p e a k  (+  0.07 msec) l a t en cy  
changes  obse rved  d u r i n g  deep sleep are  s ign i f ican t  
( P  > 0.05). (b) The  in i t ia l  l a t ency  of the  response  evoked  
in t he  somes thes ic  r ad i a t i on  of 4 an ima l s  ave raged  
6.16 • 0.48 msec d u r i n g  l igh t  sleep a n d  5.76 4- 0.49 
msec d u r i n g  deep sleep; t he  peak  l a t e n c y  ave raged  

8.93 4- 1.32 msec d u r i n g  l igh t  sleep an d  8.67 4- 1.46 
msec du r ing  deep sleep;  t h e  decrease  in l a t ency  obse rved  
d u r i n g  deep sleep ( ini t ia l  - 0.40 msec, peak  -- 0.26 msec) 
is h igh ly  s ign i f ican t  ( P  < 0.01). (c) The  in i t ia l  l a t en cy  of 
the  sur face-pos i t ive  wave  of t h e  response  evoked  in the  
soma tosenso ry  cor tex  of 7 an ima l s  ave raged  7.85 4- 0.83 
msec du r ing  l ight  sleep an d  7.55 4- 0.69 msec d u r i n g  

Fig. A. To show l a t e n c y  changes  of responses  recorded  f rom media l  
lennfiseus (ML), somesthes ie  r ad i a t ion  (SR) a n d  s o m a t o s e n s o r y  cor- 
tex (SSC) u p o n  c u t a n e o u s  s t i m u l a t i o n  (PN). In i t ia l  a n d  p e a k  
lateneies are  r ep re sen t ed  u n d e r  each  response  b y  h i s tog rams .  
GCN gracilis a n d  c u n e a t u s  nucle i ;  VPI .  nucleus  ven t ra l i s -  

pos te ro - l a te ra l i s :  msec - mil l iseconds.  

1 P a r t s  of these resul ts  h a v e  been  p re sen ted  a t  a mee t i ng  of the  
SoeietS. i t a l i ana  di  Biologia  spe r imen ta le ,  held  in Genoa  on  Feb-  
r u a r y  12, 1965. 
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deep sleep. The  p e a k  l a t e n c y  ave raged  10.25 4- 1.22 msec 
d u r i n g  l igh t  sleep a n d  9.82 4- 0.58 msec  d u r i n g  deep 
sleep. B o t h  changes  ( ini t ia l  -- 0.30 msec a n d  p e a k  -- 0.43 
msec) obse rved  d u r i n g  deep sleep are h i g h l y  s ign i f ican t  
( P  < 0.01). 

W i t h  med ia l  l emniscus  s t i m u l a t i o n  (Figure B) : (a) The  
in i t ia l  l a t ency  of the  r a d i a t i o n  spike  (which is t h a l a m i c  in 
origin) recorded  in  t he  s o m a t o s e n s o r y  co r t ex  of 9 an ima l s  
ave raged  1.39 4- 0.16 msec  d u r i n g  l igh t  sleep a n d  1.31 
4- 0.13 msec d u r i n g  deep  s leep;  t h e  p e a k  l a t e n c y  aver-  
aged 1.88 4- 0.15 msec d u r i n g  l ight  sleep and  1.78 4- 0.18 
msec d u r i n g  deep sleep;  t he  decrease  in l a t ency  obse rved  

d u r i n g  deep sleep ( ini t ia l  - -0 .08  msec  an d  p e a k  - -0 .10  
msec) is h igh ly  s ign i f ican t  ( P  < 0.01). (b) T h e  peak  
l a t e n c y  of t h e  sur face-pos i t ive  wave  of t h e  response  
evoked  in the  s o m a t o s e n s o r y  cor tex  of 9 an ima l s  ave raged  
4 .83 -4 -0 .66  msec  d u r i n g  l igh t  sleep an d  4.59 :k 0.38 
msec  d u r i n g  deep sleep. The  l a t e n c y  decrease  ( - -0 .24  
msec) obse rved  d u r i n g  deep sleep is h igh ly  s ign i f ican t  
( P  < 0.01). 

W i t h  somes thes ic  r a d i a t i o n  s t i m u l a t i o n  the  p e a k  la- 
t e n c y  of t h e  sur face-pos i t ive  wave  of t h e  response  evoked  
in t h e  s o m a t o s e n s o r y  co r t ex  of 7 an ima l s  ave raged  2.18 
4- 0.39 msec du r ing  l igh t  sleep an d  2.11 4- 0.27 msec 
d u r i n g  deep sleep. T h e  l a t e n c y  decrease  obse rved  du r ing  
deep sleep (-- 0.07 msec) is n o t  s ign i f ican t  ( P  > 0.05). 

Conclusion. I t  is c lear  t h a t  d u r i n g  deep  sleep t he  
response  evoked  in t h e  s o m a t o s e n s o r y  co r t ex  of t h e  ca t  
b y  shocks  to t h e  c u t a n e o u s  ne rve  or med ia l  l emniscus  is 
n o t  on ly  h i g h e r  ~ b u t  has  a s h o r t e r  l a t en cy  as well. Our  ex- 
p e r i m e n t s  d e m o n s t r a t e  t h a t  th i s  decrease  in l a t e n c y  oc- 
curs  d u r i n g  t r a n s m i s s i o n  t h r o u g h  t h e  nuc leus  V P L .  No 
change  in s y n a p t i c  t r a n s m i s s i o n  t i m e  was obse rved  in 
nucle i  gracilis a n d  c u n e a t u s  or  in  t h e  cor tex  itself. 

Fig. B. To show latency changes of different components of the 
response evoked in the somatosensory cortex by medial lenmiscus 
stimulation. Histograms represent initial (i) and peak (p) lateneies of 
the radiation spike; peak latency of the slow surface-positive wave 

(P). Same symbols as in A. 

Riassunto .  L a  l a t en za  delle r i spos te  evoca te  ne l la  cor- 
tecc ia  s o m a t i c a  sia da  s t imolaz ione  c u t a n e a  che del  lem- 
nisco media le  d iminuisce  s i g n i f i c a t i v amen t e  con l ' a u m e n -  
t a r e  de l la  p ro fond i tk  del  sonno.  Ta le  f enomeno  ~ d o v u t o  
ad  u n a  acce le ra ta  t r a smiss ione  degli  impuls i  a scenden t i  a 
l ivello del nucleo  ven t ro -pos t e ro - l a t e r a l e  del  t a l amo.  
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T h e  A c t i o n  of  I o d o a c e t a t e  o n  the  A n t i g e n i c  P o w e r  
of  I n s u l i n  

Conf i rmed  ev idence  exis ts  t h a t  t he  ac t ion  of insu l in  
depends ,  a t  leas t  in  pa r t ,  o n  i ts  d i su lph ide  g roup  con-  
tentX, ~ and  o n  t he  fac t  t h a t  t he  biological  effect  of t h e  
h o r m o n e  does n o t  necessar i ly  para l le l  i ts  an t igen ic  power  3. 
Th i s  an t igen ic  power  of t h e  h o r m o n e  is, however ,  in- 
h ib i t ed  b y  iodoace ta te ,  a l t h o u g h  d i f fe ren t ly  f rom the  way  
th i s  c o m p o u n d  inh ib i t s  t h e  biological  ac t ion  of insu l in  in 
v i t ro  4-n. 

I n  th i s  work  a s t u d y  is made ,  us ing  HALES a n d  RAN- 
DL~'S immuno log i ca l  m e t h o d  7, of the  ac t ion  s h o w n  b y  
iodoace t a t e  o n  t he  an t igen ic  power  s t ab i l i t y  of bov ine  
insul in.  

Procedure. A te s t  sample  of insu l in  is t r e a t e d  w i t h  iodo- 
ace ta te ,  accord ing  to  t he  cond i t ions  exp la ined  in t he  t ex t ,  
and  mixed  w i t h  a c o n s t a n t  a m o u n t  of insu l in  131I. A 
l imi ted  q u a n t i t y  of an t i - i n su l i n  s e rum is t h e n  added ,  an d  
the  insu l in  t h a t  c o n s e q u e n t l y  a t t a c h e s  i tself  to  t he  an t i -  
b o d y  is p r e c i p i t a t e d  q u a n t i t a t i v e l y  b y  t he  i n c o r p o r a t i o n  
of a second a n t i s e r u m  o b t a i n e d  f rom t h e  r a b b i t  aga ins t  
t he  an t igen ic  ac t ion  of t he  gu inea-p ig  serum.  The  precipi-  
t a t e d  complex  is col lected b y  t he  mic ro f i l t r a t i on  in  a 
mil l ipore  m e m b r a n e  a n d  is r e c o u n t e d  for r ad ioac t iv i ty .  

T h e  an t igen ic  power  of insulin,  as far  as i ts  r eac t ion  
c a p a c i t y  w i t h  t h e  specific a n t i b o d y  goes, m a y  t h u s  be  
assessed b y  compar i son  w i t h  a s t a n d a r d  ca lcu la t ion  curve  
p r e p a r e d  b e f o r e h a n d  w i t h  pure  commerc i a l  insul in.  

Results.  Stab i l i t y  of t h e  an t igen ic  power  of insu l in  in  
t h e  presence  of iodoace ta te  : Tab le  I shows h o w  a sample  of 
b o v i n e  insu l in  (100/~U/ml),  k e p t  a t  0 -4  ~ a n d  a t  p H  7.4 
for 24 h, r e t a in s  64 a n d  85% of i ts  or ig ina l  a c t i v i t y  w h e n  
i n c u b a t e d  w i t h  1 �9 10-~AI a n d  5 �9 1 0 - 6 M  respec t ive ly  of 
iodoace ta te .  

Ac t ion  of t h e  i n c u b a t i o n  t ime  a t  37 ~ Tab le  I I  gives 
a n  i l l u s t r a t i o n  of t h e  ac t ion  of d i f fe rent  c o n c e n t r a t e s  of 
i odoace t a t e  w h e n  i n c u b a t e d  a t  37 ~ in  t h e  presence  of a 
sample  of insu l in  (200/~U/ml) a t  a p H  of 7.4 for 120 min.  
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