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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 

65 C. LOPEZ-QUIJADA 
82 
90 Ins t i tu to  <~G. Mara~on~L M a d r i d  6 (Spain) ,  

150 December 9, 1965. 

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 -  
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coa ted  wires were placed on the  left  p y r a m i d  a t  abou t  5 
m m  caudal  f rom the  inferior  edge of the  pons.  They  were 
f ixed to  ad j acen t  bone  wi th  den ta l  cement .  Glass micro-  
e lect rodes  were filled wi th  solut ion of 3 214 KC1 or 2 3 /  K- 
c i t ra te  ( 10 -20M  /2) and  were fed to  a t rans is tor ized  
h igh- impedance  i n p u t  circuit  x0. P T N ' s  were ident i f ied  by  
the i r  an t id romic  exc i ta t ion  t h r o u g h  py ramida l  t r ac t  n .  

In  a fas t  PTN,  which  was  ac t iva ted  an t id romica l ly  a t  
0.9 msec (Figure A), VL s t imula t ion  induced  a depolariz-  
ing po ten t i a l  change,  p r e s u m a b l y  exc i t a to ry  pos t synap t i c  
po ten t i a l  (EPSP) ,  wi th  a l a tency  of 1.4 msec (B). The 
E P S P  had  a re la t ively  s imple conf igura t ion  similar to 
t h a t  observed  in ca t ' s  motoneurones  xa. The smal l  value 
of the  l a t ency  suggests  t h a t  t he  E P S P  was induced  mono-  
synap t ica l ly  or t h r o u g h  at  t he  most  two  synapses .  As 
seen in Figure C-E ,  when  two st imuli  were appl ied to  VL 
successively a t  var ious  in tervals ,  the  respect ive  E P S P ' s  
s u m m a t e d  on each  o ther  w i thou t  appreciable  a l te ra t ion  
in the i r  size (C) except  for the  ve ry  shor t  in te rva l  of 1.0 
(D)-0.6 (E) msec where  the  axonal  conduc t ion  fails due 
to refractoriness .  Tile lack of the  t empora l  faci l i ta t ion 
would thus  be indica t ive  t h a t  the  VL-evoked  E P S P  was 
monosynap t i c  in origin. 

In  40 ou t  of 70 P T N ' s  so far  examined,  the  l a tency  to 
the  an t id romic  spike was so short ,  ranging f rom 0.7-1.9 
msec, t h a t  t h e y  could be grouped  as fas t  PTN's .  The 
la tency  of the  VL-evoked  E P S P ' s  in t h e m  was un i formly  
short ,  f rom 1.4-1.7 msec (mean 1.54 msec). On the  o ther  
hand ,  t he  remain ing  30 P T N ' s  belonged to the  slow 
PTN's ,  for the  an t id romic  l a t ency  was as long as 2.3-5.2 
msec. In  these  PTN ' s ,  as exempli f ied  in Figure G for a 
cell wi th  the  an t id romic  l a t ency  of 2.9 msec (F), E P S P ' s  
were induced  f rom VL only  wi th  l a t ency  as long as 12 
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Intracellularly recorded potentials of PTN's. (A) antidronlic spike 
potential recorded from a fast PTN. Pyramid stimulation was set 
just at threshold intensity; (B) EPSP's obtained by VL stimulation 
in the cell of A; (C-E) double shock to VL; (F) antidromic spike of a 
slow PTN; (G) EPSP's evoked by VL stimulation in the cell of F; 
(H) EPSP evoked by double shock to Be; (I) showing that single 
shock to BC, of the same intensity as in H, had no effect. All records 
are formed by superimposition of about 30 faint traces. Positivity 
is represented by upward deflection. Time scale is 1 msec. Voltage 
scale of 5 mV in E applies to B-E and that ot 10 mV in I tc H-I. 

msec and  the i r  ampl i tude  as well as the i r  l a tency  f luctu-  
a ted  much  dur ing  repea ted  s t imulat ion.  The l a t ency  of 
the  E P S P ' s  var ied  over  a wide range,  f rom 2,2-20 msec, 
even t h o u g h  the  m i n i m u m  value was t aken  in each  case. 
No E P S P  was seen in the  o the r  9 cells of the  slow PTN's .  
These  results  sugges t  t h a t  t he  slow P T N ' s  were ac t iva ted  
po lysynap t i ca l ly  by V L  s t imulat ion.  

BC was s t imula ted  in 15 out  of 40 fast  PTN's .  In  all of 
them,  E P S P ' s  were elicited a t  latencies of 2.7-3.5 msec 
and  i t  showed also a s imple conf igura t ion  (H). The  two 
successive s t imul i  appl ied a t  an in te rva l  of 1.5 msec to 
BC produced  the  E P S P  (H), even  though  the  in tens i ty  
of e i ther  s t imulus  was sub th resho ld  for inducing any  
po ten t ia l  changes  (I). This t empora l  faci l i ta t ion indicates  
t h a t  the  p a t h w a y  for the  BC-evoked E P S P  in t he  fast  
P T N ' s  should be med ia ted  th rough  a t  least  one synap t ic  
relay.  On the  o the r  hand ,  t he  intracel lular  recording f rom 
the  V L  neurones  revealed t h a t  the  m o n o s y n a p t i c  E P S P  
was elicited b y  BC s t imula t ion  in t h e m  wi th  the  la tency  
of 1.5 msec 1~. So the  l a tency  of the  BC-evoked E P S P  in 
the  P T N ' s  could reasonably  be accounted  for by  the  sum 
of the  l a tency  of the  BC-evoked E P S P  in the  VL neurones,  
some delay  t ime  (0.5 msec or so) for exc i ta t ion  of VL cells 
by  t h a t  E P S P ,  and the  l a tency  of t he  VL-evoked  E P S P  
in the  PTN's .  Hence  it is l ikely t h a t  the  p a t h w a y  re- 
sponsible for the  BC-evoked E P S P  in the  P T N ' s  is disyn- 
aptic,  wi th  one re lay a t  the  VL neurones.  

I t  is concluded t h a t  the  cerebel lo- tha lamocor t ica l  ex- 
c i t a to ry  act ion is exer ted  pr imar i ly  upon the  fas t  PTN's ,  
there  being only  subs id iary  influences on the  slow PTN's .  

Rdsumd. L'ac t iv i t6  61ectrique des neurones  du faisceau 
py ramida l  est  6tudi6e ici chez des cha t s  anesth6si6s au 
N e m b u t a l  au m o y e n  d ' u n  en reg i s t r emen t  intracellulaire.  
La s t imula t ion  du noyau ven t ra l  lat6ral  t ha l amique  indui t  
un po ten t ie l  p o s t s y n ap t i q u e  exc i t a t eur  (EPSP)  mono-  
synap t ique  e t l a  s t imula t ion  du b r ach i u m c o n j u n c t i v u m  
indui t  un E P S P  d i synap t ique  dans  les neurones  py rami -  
daux  de conduct ibi l i t6  rapide.  

M. X~'OSHIDA, ]~. YAJIMA, 
and M. U y o  a* 

Department o/Neuropsychiatry, School o/Medicine, 
University of Tokyo (Japan), July  21, 1965. 

1 H. AKIMOTO, K. NEGISHI, and K. YAMADA, Folia psychiat, nerol. 
jap. 10, 39 (1956). 
J. JANSEN and A. BRODAL, Aspect of Cerebellar Anatomy (Johan 
Grundt Tanum Foflag, Oslo 1954). 

3 K. L. CASEY and A. L. TOWE, J. Physiol. Loud. 758, 399 (1961). 
4 E. HENNEMAN, P. M. COOK, and R. S. SNIDER, Res. Pubis Ass. 

Res. nerv. ment. Dis. 30, 317 (1952}. 
a B. COHEN, E. M. HOUSEPIAN, and D. P. PURPURA, Expl Neurol. 6, 

492 (1962). 
M. UNO, M. YOSHIDA, and G. MIRANO (Proe. XIIth Jap. LEG 
Soe. 1962), p. 61. 

7 A. C. NACIMIENTO, H. D. Lux, and O. D. CREUTZFELDT, Pfliigers 
Arch. ges. Physiol. 281, 152 (1964). 

8 A. g. TOWE, H. D. PATTON, and T. T. KENNEDY, Expl Neurol. 8, 
220 (1963). 

9 K. TAKAHASHI, J. Neurophysiol. 28, 909 (1965). 
10 M. ITO, Jap. J. Med. Electro. biol. Engg (JJME) 2, 19 (1964). 
11 C. G. PHILLIPS, Q. J. exp. Physiol. dl, 58 (1956). 
15 j .  S. COOMBS, D. R. CURTIS, and J. C. ECCLES, J. Physiol. 130, 374 

(1955). 
13 M. UNO, M. YOSHIDA, and I. HIROTA (Proc. XIIIth Japan. EEL 

Soc. 1964), p. 163. 
14 The authors are indebted to Prof. H. AKIMOTO for his constant 

encouragement during the course of this investigation and are also 
much obliged to Prof. M. ITO for his continuous criticism and for 
improving the manuscript. 


