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o f f -Zen t rum-Neurone ,  wie a u c h  die P h a s e n v e r s c h i e b u n g  
des  M a x i m u m s  de r  A k t i v i e r u n g  w~hrend  de r  D a u e r  e iner  
S inus l ich tper iode  nAherungsweise  l inear  m i t  der  Fre-  
quenz  zu. P h a s e n v e r s c h i e b u n g e n  bis  zu 4 ~ w u r d e n  
b e o b a c h t e t .  Die mi t t l e r e  E n t l a d u n g s r a t e  n a h m  wie bet 
r ech teck ig  m o d u l i e r t e m  F l immer l i ch t2 ,  a m i t  s t e igender  
S inus l i ch t f r equenz  zun~chs t  zu, e r re i ch te  zwischen 2-10 
S inus l ich t re izen  pro  sec ein M a x i m u m  u n d  n a h m  dar i ibe r  
h i n a u s  wieder  ab. Dieses M a x i m u m  lag u m  so h6her ,  je 
hel ler  das  S inus l ich t  war.  

Die  m a x i m a l e  oder  <~kritische, S inus l i ch t f r equenz  
(CSF), au f  die ge rade  noch  eine regelmgssige neu rona l e  
A n t w o r t  folgte, n a h m  m i t  E r h 6 h u n g  der  L e u c h t d i c h t e  zu. 
Mit  k o m b i n i e r t e r  Re izung  des r ezep t iven  F e l d z e n t r u m s  
u n d  de r  Fe ldper ipher i e  k o n n t e  die Phasen l age  der  Akt i -  
v i e r u n g  re la t iv  z u m  Sinus l ich t re iz  va r i i e r t  werden  4. 

Summary .  The  ac t ion  p o t e n t i a l s  of opt ic  ne rve  f ibres  
in  ca t s  were s t e reo tac t i ca l ly  recorded  (l ight p e n t o b a r b i t a l  

anaes thes ia ,  Cura r in - immobi l i za t ion) .  The  a c t i v a t i o n  of 
r e t i na l  n e u r o n s  s t i m u l a t e d  b y  l i gh t  spo ts  w i t h i n  t h e  re- 
cep t ive  field cen t re  was a non - l i nea r  func t ion  of the  
s inuso ida l  i n t e n s i t y  m o d u l a t i o n  of t he  s t imul i .  
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The Mode of Cerebral  Act ivat ion of Red Nuc leus  
N e u r o n e s  

His to logica l  inves t iga t ions  h a v e  revealed  t h a t  the  g i a n t  
neu rones  in the  ca t ' s  red nuc leus  (RN) receive p ro jec t ions  
m a i n l y  f rom two sources, i.e. t h e  in te rposed  nuc leus  of the  
ce rebe l lum (IP) and  the  senso r imoto r  cor tex  of the  cere- 
b r u m  (SM). The  mode  of a c t i v a t i o n  of R N  ceils b y  the  
fo rmer  has  been  r epo r t ed  p rev ious ly  1. Th i s  ar t icle  r epor t s  
f u r t h e r  on  the  l a t t e r  p ro jec t ion  which  will be shown  to be 
organized  soma to top i ca l l y  and  exer ted  u p o n  t he  r emote  
dendr i t i c  m e m b r a n e  of R N  cells. 

Cats  were anaes the t i z ed  w i t h  p e n t o b a r b i t o n e  sodium.  
The  p rocedure  of d issect ion a n d  the  m e t h o d  of in t r a -  
cel lular  recording f rom R N  cells were t he  same as those  
employed  prev ious ly  1. The  ips i la te ra l  s enso r imoto r  cor tex  
was s t i m u l a t e d  b y  m e a n s  of needle  e lec t rodes  assembled  
a t  i n t e rva l s  of 2 mm.  One set  of 5 e lec t rodes  was p laced on  
t he  p re -c ruc ia te  gyrus  and  a n o t h e r  on t he  pos t -c ruc ia t e  
gyrus,  t he i r  t ips  be ing  inse r t ed  to a d e p t h  of a b o u t  1 m m  
below the  cor t ical  surface.  A s imi lar  a r r a y  of e lec t rodes  
was inse r t ed  s t e reo tax ica l ly  in to  the  ips i la te ra l  i n t e r n a l  
capsule.  Pulses  of 0.1msec d u r a t i o n  were appl ied in t u r n  
b e t w e e n  ne ighbou r in g  poles in each  set.  

W h e n  the  sensor imotor  cor tex  (SM) was s t imu la t ed ,  an  
E P S P  was p roduced  in R N  ceils w i th  a l a t ency  of a b o u t  
2 msec. The  E P S P  rose s lowly w i th  a s u m m i t  t ime  of 
a b o u t  4 msec, and  decayed  wi th in  a b o u t  25 msec (Figure  
A, B). I t s  slow t ime-course  is p r o m i n e n t  w h e n  c o m p a r e d  
w i t h  t h a t  of the  E P S P  p roduced  f rom the  in t e rposed  
nuc leus  (IP) (Figure E). The  same  slow E P S P  could be 
induced  f rom the  i n t e r n a l  capsule  (IC) w i th  a s ho r t e r  
l a t ency  of a b o u t  1 msec  (Figure C, D). The  SM a n d  IC 
s t imul i  in te r fe red  w i t h  each  other ,  i nd i ca t i ng  t h a t  b o t h  
slow E P S P s  were caused  b y  t he  same fibres.  The  sho r t  
l a t e n c y  f rom IC f u r t h e r  i nd ica t ed  t h a t  t he  f ibres impinge  
u p o n  1RN cells monosynap t i ca l l y .  

Accord ing  to t he  h is to logica l  o b s e r v a t i o n s  ~,a, t he re  is a 
co r t i co - rubra l  p ro jec t ion  which  is a r r a n g e d  in a s oma to -  
top ica l  way :  f rom the  fore l imb cor t ical  a rea  to  the  u p p e r  
sp ina l  s egmen t  t h r o u g h  the  dorso-media l ,  and  f rom the  
h i n d l i m b  cor t ical  area  to  the  lower spinal  s egm en t  t h r o u g h  

the  v e n t r o l a t e r a l  p a r t  of t he  red nucleus .  This  mode  of 
p ro j ec t ion  was d e m o n s t r a t e d  for the  ce rebra l - induced  
E P S P s .  The  r u b r o s p i n a l  t r a c t  was  s t i m u l a t e d  a t  the  second 
cervical  and  f i rs t  l u m b a r  segments .  In  neu rones  i n v a d e d  
an t i d romica l l y  f rom b o t h  levels ( lumbosacra l ,  LS-cells) 
E P S P s  were evoked  p r e d o m i n a n t l y  f rom the  med ia l  p a r t  
of t he  pre-  and  pos t c ruc ia t e  gyri,  while  in  those  a c t i v a t e d  
on ly  f rom the  second cervical  s egmen t  (cervico- thoracic ,  
CT-cells), E P S P s  were induced  f rom the  la te ra l  p a r t  of the  
same  gyri.  The  m o s t  effect ive  cor t ical  site for each R N  cell 
is m a p p e d  in F igure  J. The  open  circles for CT-cells fall in  
the  fore l imb area  as def ined b y  i ts  m o t o r  effect, a n d  the  
closed ones for LS-cells  in t he  h i n d l i m b  area,  t he re  be ing  
no over l ap  be tween  these  two groups  of circles. This  agree- 
m e n t  be tween  t he  a n a t o m i c a l  and  physio logica l  obse rva -  
t ions  ind ica tes  t h a t  the  ce rebra l -evoked  E P S P s  are pro- 
duced  t h r o u g h  t he  cor t i co- rubra l  p ro jec t ion .  

The  ce rebra l - induced  E P S P  differed f rom the  cerebel-  
l a r - induced  one in i ts  s ens i t i v i ty  to  a l t e r a t i o n  of the  m e m -  
b r a n e  po ten t ia l .  I n  F igure  F these  E P S P s  are d i sp layed  
on  the  same sweep for compar i son ,  and  in F igures  G a n d  
H hyperpo la r i z ing  cu r r en t s  were passed  t h r o u g h  t he  im- 
pa led  microelect rode.  W i t h  cu r r en t s  of 4 .  10 .9 A (G) 
a n d  8 .  10 .9 A (H), the  ce rebe l la r - induced  E P S P  (IP) 
increased  apprec iab ly ,  as shown  b y  t he  open  circles in 
F igure  I. On t he  o the r  h a n d ,  ce rebra l - induced  E P S P s  
were in f luenced  ne i t he r  in a m p l i t u d e  (closed circles in  
F igure  I) no r  in  t ime-course .  The  i n sens i t i v i t y  of t he  
ce rebra l - induced  E P S P s  to a l t e r a t i ons  in  m e m b r a n e  po- 
t en t i a l  can  be exp la ined  if i t  is a s sumed  t h a t  cor t ico-  
r u b r a l  f ibres m a k e  synap t i c  c o n t a c t  in t he  dendr i t i c  por-  
t ion  of R N  neurones ,  in j u s t  the  s ame  way  as has  been  
sugges ted  for  t he  r e c u r r e n t  E P S P s  in t he  frog moto-  
neu rones  4. This  v iew is in keep ing  w i t h  the  h is to logica l  
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EXpERIENTIA XXII/3 

A-E, EPSPs recorded intracellularly 
front RN cell. A and B, EPSP induced 
from the sensorimotor cortex (upper 

" traces). Lower traces are field poten- 
tials taken just after withdrawal. 
C and D, EPSP from the internal 

J capsule. Voltage scale of 5 mV applies 
][J.]0-OA to A-D. E, EPSP from the interposed 

nucleus of the cerebellum. F-H, EPSPs 
in another RN cell induced from the 
interposed nucleus (IP) and the inter- 
nal capsule (IC). Upward arrows 
mark the moments of their stimula- 
tion. F, control. G, during passage of 
hyperpolarizing currents of 4 �9 10 -9 A. 
H, 8 �9 10 .9 A. All records were taken 
by superposing about 20 faint traces. 
I, ordinates, amplitudes of the IP- 
evoked EPSPs (open circles) and IC- 
induced ones (closed circles). Abscissae, 
intensity of applied currents. J illus- 
trates the sites from which the maxi- 
mum EPSP was induced in each RN 
neurone. 

f inding t h a t  t he  cor t ico-rubra l  Iibres end in t he  neuropi l  
of the  red nucleus where a b u n d a n t  axo-dendr i t ic  con- 
tac t s  exis t  2. The slow t ime-course  of the  E P S P  is ex- 
plicable t h rough  cons idera t ion  of the  cable proper t ies  of 
dendr i tes .  

Zusammenfassung. Elekt r i sche  Reizung des sensori-  
mo to r i s chen  K o r t e x  ru f f  rnonosynap t i sche  E P S P s ,  in 
d e n  grossen Zellen des N. ruber  der  Ka tze  hervor  (RN- 
Zellen). Die kor t ika len  Punk te ,  von denen  E P S P s  hervor-  
gerufen werden  kbnnen,  s ind somato top i sch  so angeord-  
net ,  dass  sic m i t d e r  h is to logischen Proj ekt ion der  kor t iko-  
rubra len  Fase rn  i ibere ins t immen.  M e m b r a n - H y p e r - P o l a -  
risierung, die s ta rk  genug ist, um E P S P s  v o m  N. inter-  

pos i tus  zu vergrdssern,  ha t  ke inen  Einfluss  auf Ampl i tu -  
den  oder  Zeitfluss yon  cerebral  he rvo rgeb rach t en  E P S P s .  
Es  wird  daraus  geschlossen, dass  kor t iko- rubra le  Fasern  
synap t i s chen  K o n t a k t  mi t  den Dendr i t en  yon RN-Zel len 
machen .  
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P R O  E X P E R I M E N T I  S 

B e s t i m m u n g  der fre ien  H e x o s a m i n e  in S e r u m  
und  H a r n  

Glukosamin u n d  Ga lak tosamin  sind wichtige Bauste ine  
yon Glykopro te iden  und  Mukopolysacchar iden .  Ihre  Be- 
s t i m m u n g  befass t  sich meis tens  mi t  den  p ro te ingebun-  
denen,  durch  saute  Hydro lyse  abspa l t ba r en  Amino-  
zuckern  1-3. Der  Er fassung  der  freien Hexosamine  des 
Serums wird  dahe r  weniger  Beach tung  geschenkt ,  zumal  
m a n  durch  ihre re la t iv  hohe  E inbaugeschwind igke i t  in 
die Glykoprote ide  eine ve rwer tba re  Messgrbsse far  den 
Aminohexosenme tabo l i smus  zu haben  g laubt  4. I m  dia- 
be t i schen  Stoffwechselgeschehen in teress ier t  hierbei,  in- 
wiewei t  Glukose v e r m e h r t  in Glukosamin u m w a n d e l b a r  
ist  und  hierbei  besonders  bei  Glukosehausha l t s s t0 rungen  

infolge Insul inmangel .  SPIRO5 n i m m t  an, dass der  glyko- 
ly t i sch  dekompens ie r t e  d iabet ische  Stoffwechsel  die Neu- 
b i ldung  von Glukosamin bevorzugt ,  bzw. bei Blockade 
aller anderen  Abbauwege  die Glukoseut i l isa t ion n u t  noch 
in R i c h t u n g  zum Glukosamin verl~uft .  
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