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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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T h e  loss of h o r m o n e  a c t i v i t y  d e p e n d s  ( t hough  not  to 
a n y  p r o p o r t i o n a t e  ex t en t )  on t he  i n c u b a t i o n  t ime  and  t he  
iodoace ta te  concen t ra t e ,  a c lear ly  inh ib i t ive  ac t ion  be- 
c o m i n g  ev id en t  a f t e r  90 m i n  and  a c o n c e n t r a t i o n  of 
5 �9 10 -~M of iodoace ta te .  

In f luence  of t h e  h o r m o n e  c o n c e n t r a t e  wi th  regard  to 
its an t igen ic  power  s t ab i l i t y :  A s t u d y  ha s  been  m a d e  of 
t he  effect  of the  insu l in  c o n c e n t r a t e  in re la t ion  to the  
s t ab i l i t y  of i ts an t igen ic  power  by  expos ing  d i f fe ren t  
s a m p l e s  of bov ine  insu l in  to  va r ious  c o n c e n t r a t e s  of iodo- 
ace ta te .  As will be seen f rom Table  I I I ,  t he  increase  in 
insu l in  c o n c e n t r a t e  to  300 /zU/ml  over  a a  i n c u b a t i o n  t ime  
of 120 m i n  fails to  p ro t ec t  t he  an t igen ic  s t ab i l i t y  of t he  
h o r m o n e  w h e n  p laced  in t he  presence  of iodoace ta te .  

I nh ib i t i on  of the  an t igen ic  power  of the  insu l in  by  
iodoace ta t e  m a k e s  i t  clear  t h a t  t h i s  r eac t ive  does no t  act  
exc lus ive ly  as a b locker  of the  - S H  groups ,  b u t  also af- 
fects  o the r  s t r u c t u r a l  g roups  n e c e s s a r y  to t he  h o r m o n e ' s  
a n t i ge n i c  s tab i l i ty .  MICHAELIS 8 r e po r t e d  in 1934 on t he  
ac t ion  of the  i odoace t a t e  on  o t h e r  n o n - s ~ l p h y d r i c  p a r a m -  
e te rs  of  t he  p ro t e ins  a n d  showed  the  quick,  easy  ac t ion  
of th i s  h a l o g e n a t e d  acid wi th  the  a m i n o  g roups  of the  
a m i n o  acids. 

Never the le s s ,  HAr.IKIS a nd  A~QUILLA 9, s t u d y i n g  im-  
muno log ica l  a spec t s  of insu l in  b y  us ing  i s o t h i o c y a n a t e  
f luorescein,  c a m e  to  the  conc lus ion  t h a t  the  s u b s t i t u t i o n  
of t he  a m i n o  g roups  inh ib i t s  the  an t igen ic  power  of t he  
h o r m o n e  specifically.  

Table I. Effect of iodoacetafe on beef insulin stability 

Reagent present Residual activity 
during incubation (/~U/ml) at 24 h 

of incubation 

None 100 

1 - 10 ~4 M iodoacetate 64 
5 �9 10 -5 M iodoacetate 85 
1 �9 10 -5 M iodoacetate 98 
5 - 10-6M iodoacetate 97 

Tubes coutained 100/~U/ml of crystalline beef insulin and the indi- 
cated additions in phosphate buffer 0.040 M, pH 7.4. Incubation was 
carried out at 0-4 ~ 

Table iL Effect of iodoacetate nn bee[ insulin stahitit)" 

Reagent present Residual activity (#/(r/ml) 
during incubation Time (rain) 

0 30 90 

None 200 190 175 

1' 10-4M iodoacetate - 139 70 
5.10 5Miodoacetate - 154 92 
l '10-~Miodoacetate 159 106 
5.10 ~Miodoacetate 180 170 

Table IfI. Influence of iodoacetate on stability at several hormone 
Cone.e~ ~ratio~s 

Coneen- Residual activity (#U/ml) at 120 rain of incubation 
tration of 
hormone No 
(pU/ml) iodo- With iodoacetate 

acetate 1.10-*M 5-t0-51l~ r 1-10-~M 5 . I 0  ~M 

150 112 68 80 84 88 
200 160 65 82 90 150 
300 220 100 148 180 230 

Tubes contained the hormone conceutration and the indicated addi- 
tions in phosphate buffer 0.040M, pH 7.4. Inenbation was carried 
out at 37~ 

Rdsumd.  N o u s  a v o n s  observ6  que  le iodoac6ta te  en  
c o n c e n t r a t i o n s  de 1 - 10-% 5 - 10 -~ e t  1 �9 10 -~M et  pr4- 
a l a b l e m e n t  incub6 h 37 ~ a u n e  in f luence  de l 'ordre  de 
61, 50 e t  44% r e s p e c t i v e m e n t  su r  la to ta l i t6  du pouvo i r  
an t ig6n ique  de l ' insu l ine  de boeuf. L ' e f fe t  inh ib i t i f  est  

120 p ropor t i onne l  ~ l a  dur6e d ' i n c u b a t i o n  e t  l 'on ne c ons t a t e  
pus de diff~rermes lorsque  les c o n c e n t r a t i o n s  de l ' taormone 
se t r o u v e n t  en t re  100 et 300 p U / m l .  

160 
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Tubes contained 200/*U/ml of crystalline beef insulin and the indi- 
cated additions in phosphate buffer 0.040 M, pH 7.4. Incubation was 
carried out at 37~ 

s L. MICRAELLIS and M. P. SCHUnERT, J. biol. Chem. 106, 331 (1934). 
9 D. N. HALIKIS and E. R. ARQUILLA, Diabetes 10, 142 (196l). 

Different  A c t i v a t i o n  of the  T w o  T y p e s  of the 
P y r a m i d a l  T r a c t  N e u r o n e s  T h r o u g h  the  

Cerebe l lo -  T h a l a m o c o r t i c a l  P a t h w a y  

Th e  m o t o r  area  of t he  ca t ' s  cerebral  cor tex  receives  
h is to logica l ly  a p ro jec t ion  f r o m  t h e  nuc leus  ven t r a l i s  
la te ra l i s  (VL) of t he  t h a l a m u s 1 ,  which  is i n n e r v a t e d  b y  
the  in t r ace rebe l l a r  nucle i  2. A c t i v a t i o n  of the  p y r a m i d a l  
t r a c t  n e u r o n e  (PTN) t h r o u g h  t h i s  ce rebe l lo - tha lamocor t i -  
cal p a t h w a y  has  been  d e m o n s t r a t e d  by  severa l  a u t h o r s  8-5. 
In t r ace l lu l a r  recording h a s  f u r t h e r  revea led  t h a t  by  s t i m u -  
I s l i n g  V L  di rec t ly  E P S P ' s  were i nduced  f rom P T N ' s  wi th  

sho r t  l a t e n c y  ~& However ,  P T N ' s  can  be classif ied in to  
two g roups  b y  t he  a xona l  c o n d u c t i o n  veloci t ies  in the i r  
a n t i d r o m i c  a c t i v a t i o n :  the  fas te r  g roup  a nd  the  s lower s,9. 
So we i n v e s t i g a t e d  t he  V L - e v o k e d  E P S P ' s  wi th  special  
reference to the  a x o n a l  conduc t ion  veloci t ies  of each 
P T N ,  a nd  a c lear  d i f ference  was  found  h e t w e e n  t h e  fas t  
a nd  the  slow P T N ' s .  

Ca t s  were a n a e s t h e t i z e d  wi th  p e n t o b a r b i t o n e  s o d i u m  
(30 mg/kg) .  B ipo la r  concen t r i c  e lec t rodes  for s t i m u l a t i o n  
were inse r ted  to V L  a n d  to t he  b r a c h i u m  c o n j u n c t i v u m  
(BC) s te reo tax ica l ly .  Af te r  the  r e m o v a l  of the  o e s o p h a g u s  
a nd  the  bas i l a r  bone,  s t i m u l a t i n g  e lec t rodes  of e n a m e l -  


