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The Cerebellar-Evoked Monosynaptic 
Inhibition of Deiters' Neurones 

The nucleus of Dei ters  receives r a the r  massive  projec-  
tion from the  cerebel lum, d i rec t ly  as well as v ia  the  
nucleus fast igi i : .  The  cerebel lar  inf luence upon  Dei te rs '  
nucleus has been assumed to be d o m i n a n t l y  inhibi tory ,  
because abla t ion  of the  cerebel lum grea t ly  enhances  the  
ves t ibular -evoked motoneurone  discharges which are  pre- 
SUmed to be media ted ,  a t  least  in par t ,  by  Dei te rs '  
nucleus K S t imula t ion  of  the  an te r ior  ve rmis  of t he  cere- 
bellum, indeed,  inhib i ted  spontaneous  uni t  discharges in 
Deiters '  nucleus,  t hough  the re  were o thers  fac i l i ta ted  by  
the same s t imulat iona,  t I n  t he  work  to  be repor ted ,  i t  
Was fur ther  revea led  w i t h  the  in t racel lu lar  recording 
technique t h a t  the  ve rmian  s t imula t ion  induces inh ib i to ry  
POstsynaptic po ten t i a l  ( IPSP)  m o n o s y n a p t i c a l l y  in Dei ters '  
neurones. 

Cats were  anaes the t ized  wi th  pen toba rb i tone  sodium. 
Dissection t echn ique  and expe r imen ta l  procedure  have  
already been described 6 Microelectrodes  were filled wi th  
Solution con ta in ing  3 M KC1 or 21¥I NaC1. Fo r  s t imula t ing  
the ipsi lateral  an ter ior  Vermis, concentr ic  electrodes wi th  
OUtside d i ame te r  of 0.5 m m  and  wi th  in te rpo la r  d i s tance  
of 1 m m  were inser ted  s te reo tax ica l ly  th rough,  or  unde r  
direct vis ion over,  t he  poster ior  lobe, a iming  a t  lobule 
I I I ,  IV  or  V (Figure,  inse t  d iagram).  Square  pulses of  
durat ion of 0.08 to 0.2 msec were appl ied be tween  the  in- 
ternal  and  ex te rna l  poles of each  electrode.  

So far 52 cells have  been impaled  in the  ves t ibu la r  
nuclei region and ident i f ied as Dei te rs '  neurones  by  the  
ant idromic  invas ion  f rom the  spinal  cordK In  the  m a j o r i t y  
of them (44), s t imula t ion  of lobule I I I ,  IV  or  V by  the  
Cathode placed a t  a dep th  of 1 to 2 m m  from the  cor t ical  
Surface p roduced  a hyperpo la r i za t ion  of t he  m e m b r a n e  
potent ia l  (Figure, A - E ) .  A t  re la t ive ly  weak s t imula t ion  
near the  threshold,  which  was usual ly  a round  1 V, th is  
hyperpolar iza t ion  was of s imple conf igura t ion  (Figure,  A) 
With a peak t ime  of a b o u t  1 msec and half  t ime  decay  of 
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IPsPs induced in a Deiters' neurone by stimulating the lobule III of 
the cerebellum. Stimulating voltages, 1.5 (A), 3.3 {B), 4.9 (C), 6.7 (D) 
and 30 V (E). F-I, IPSPs in another Deiters' neurone. G and I were 
recorded under hyperpolarization by currents of 2-10 a and 8' 10 -e A, 
reSpectively. J, extraeetlularly recorded field potential. K, traces in 
1t and I are superposed. Downward arrow indicates the time of onset 
of the IPSP thus determined. Inset diagram, illustrating the positions 
of the cerebellar eiectrodes. Arrows indicate fissures dividing lobules 

I to V; Lp., fissura prima; F, nucleus fastigii. 

abou t  I0 reset .  W i t h  an  increase of s t imulus  in tens i ty ,  t he  
I P S P  increases no t  on ly  in its a m p l i t u d e  b u t  also in its 
dura t ion ,  which of ten exceeded 100 msec (Figure,  E).  The  
hyperpo la r i za t ion  could  be reversed  into  a depolar iz ing 
po ten t ia l  e i ther  when the  m e m b r a n e  was hyperpola r ized  
by  currents  appl ied th rough  the  microe lec t rode  or  when  
chloride ions were in jec ted  e lee t rophore t ica l ly  in to  t he  
cell  (Figure, F and G). The  inh ib i to ry  n a t u r e  of this  
hyperpo la r iza t ion  could read i ly  be d e m o n s t r a t e d  by  sup-  
pression of spontaneous  discharges of Dei te rs '  neurones,  
which of ten  occurred due  to  in jur ious  effect  of pene t r a -  
t ion ~. These  observa t ions  es tabl ish  t h a t  the  cerebel lar-  
evoked hyperpo la r iza t ion  is the  I P S P  of the  same na tu re  
as those  h i the r to  s tudied  ex tens ive ly  in ca t  spinal  mo to -  
neurones  as well  as in m a n y  o ther  ne rve  cells 6. F igure  H 
i l lustrates  the  in i t ia l  pa r t  of the  po ten t i a l  change of 
F igure  F a t  a fas ter  sweep ve loc i ty .  T h e  two nega t i ve  
deflections,  e and t ,  which  occurred before  the  hyper -  
polar iza t ion  developed,  were no t  inf luenced by  the  change 
of the  m e m b r a n e  po ten t ia l  (Figure,  I) and  were recorded 
even  in the  ex t race l lu la r  posi t ion (Figure, J).  Hence ,  
t h e y  should be field potent ia l s  p roduced  by  impulses  
a r r iv ing  a t  Dei ters '  nucleus.  I n  spi te  of this  comp lex i t y  
of the  curve ,  the  t ime  of onset  of the  I P S P  can be deter -  
mined  accura te ly  by  super imposing  the  hyperpo la r i z ing  
and depolar iz ing responses (Figure,  K). The  la tency  of 
the  I P S P  thus  measured  f rom the  onse t  of  the  s t imu la t ing  
pulse was as shor t  as 0.9 to 1.1 msec (mean,  1.0 msec) 
when lobule I I I  was exci ted.  

I n  ca t  spinal  motoneurones ,  t he  l a t ency  for p roduc ing  
E P S P  (exci ta tory  pos t synap t i c  potent ia l )  monosynap t i -  
ca l ly  b y  a vo l ley  along the  group I a  muscle  a f ferent  fibres 
is 0.5 msec and t h a t  for induc ing  I P S P  d i synap t ica l ly  is 
1.3 msec af ter  the  impulses  en ter  the  spinal  cord 7. The  
va lue  of 1.0 msec ob ta ined  for t he  l a t ency  of the  cerebel lar-  
evoked I P S P  in Dei te rs '  neurones  would suggest  t h a t  the  
inh ib i to ry  p a t h w a y  is m o n o s y n a p t i c  and is formed of 
s lowly conduc t ing  f ibres;  or  a l t e r n a t i v e l y  t h a t  i t  is di-  
synapt ic ,  fast conduc t ing  fibres being re layed by  a 
synapse  a t  some po in t  in the i r  course.  However ,  the  
l a t t e r  possibi l i ty  was exc luded  by  the  fact  tha t ,  when the  
s t imula t ing  e lect rode was inser ted  deep towards  the  roof 
of  the  four th  ventr ic le ,  t he  l a tency  of t he  I P S P  decreased 
cont inuous ly  according  to the  d is tance  be tween  the  
e lect rode and  Dei te r s '  nucleus.  A t  the  ex t r eme  i t  was as 
shor t  as 0.73 msec, when  the  region near  t h e  nucleus 
fastigii  was s t imula ted ,  and on the  o ther  hand  as long as 
1.3 msec when  the  co r t ex  of lobule V was exc i ted .  Th is  
va r i a t ion  of the  l a tency  can reasonab ly  be accounted  for 
if the  p a t h w a y  is assumed to h a v e  a slow conduct ion  
ve loc i ty  of  20 m/see  or  even  less. 

I n  conclusion,  the  present  resul ts  indica te  t h a t  there  
exists ,  in t he  region inc luding the  cerebe l lum and  the  
bra in  s tem,  a t ype  of inh ib i to ry  neurones  whose  axons  are 
long enough to br idge  over  be tween  the  cerebel lar  cor tex  
and Dei te r s '  nucleus.  In  cons idera t ion  of t he  cerebel lar  
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inh ib i to ry  act ion upon the  bulbar  postura l  centres,  i t  m a y  
be suggested tha t  t h e y  are Purk in je  cells in the  an te r ior  
ve rmis  which send long cor t icofugal  axons  into  Dei te rs '  
nucleus ~. A la tency  of 0.6 to  0.7 msec was ob ta ined  for 
an t id romic  invas ion of Purk in je  ceils f rom the  nucleus 
fastigii over  the  conduct ion  dis tance  of 10 m m  8. I t  is 
the re f rom calcula ted t h a t  the  conduc t ion  ve loc i ty  along 
axons  of  Purk in je  cells is indeed as slow as 15 m/sec or  so, 
in good agreement  wi th  the  20 m/sec  assumed above  Ior 
the  inh ib i to ry  axons.  T h a t  the  I P S P  increased its dura-  
t ion wi th  increasing the  s t imulus  in tens i ty  (Figure,  A - E )  
would  be expla ined  by  assuming t h a t  Pu rk in j e  cells were 
exci ted no t  only an t id romica l ly  bu t  also o r thodromica l ly  
under  re la t ive ly  s t rong s t imulus  which would  involve  
cerebel lar  af ferent  fibres. 

Rdsumd. Des enreg is t rements  obtenus  ~ par t i r  de 
neurones  de Dei ters  au m o y e n  de micro-dlectrodes intra- 
cel lulaires on t  mont r6  que  la St imulat ion du vermis  du 
lobe ant6r ieur  c6r6bel leux p rovoque  le potent ie l  post- 
synap t ique  inhibi teur  m o n o s y n a p t i q u e m e n t .  
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Ant irachi t i sche  U V - A k t i v i e r u n g  v o n  Hundehaut  
in  v i t ro  u n d  in  v i v o  

In  fr i iheren Un te r suchungen  wurde  fiir H a u t  verschie-  
dener  Spezies und K6rper reg ionen  die sogenannte  maxi -  
male  ant i rachi t i sche  Akt iv i e rba rke i t  durch u l t r av io le t t e  
S t rah len  (UV) als Hau tkenngr6sse  festgelegt  1, s. N u n m e h r  
erfolgten mi t  der  gleichen Zielsetzung Bes t rah lungen  an 
H u n d e h a u t .  Die Un te r suchungen  d ien ten  gleichzei t ig der  
Suche nach  einer geeigneten Spezies ffir in vivo-Versuche, 
in denen  beabs ich t ig t  war,  die V i t amin  D-Verwei ldauer  
in H a u t  und die fiir die D - A b n a h m e  gel tende  Abnahme-  
kons tan te  zu ermi t te ln .  

Bei  4 Bas t a rdhunden  mi t  nahezu unp igment i e r t e r  H a u t  
wurde  die eine F lankense i te  ras ier t  und anschliessend mi t  
dem St rahler  U300 im Abs tand  yon  50 cm 7, 8, 15 oder  
32 rain lang bestrahl t .  Sofor t  nach  Beendigung t ier  Be- 
s t rah lung  exs t i rp ier te  man  in Hexoba rb i t a lna rkose  e twa  
die ha lbe  bes t rah t te  Hautf l i iche  (100-200 cm~). N a c h  2 
oder  4 Tagen  wurde  in gleicher ~Veise die andere  F lanken-  
seite behandel t .  Wei te re  2 oder  4 Tage  sp~ter  erfolgte 

Vitamin D-Gehalt rasierter Hundehaut nach Bestrahlung in vitro 
und in vivo im Strahler-Haut-Abstand yon 50 cm mit Strahler U 300 

Tier- Bestrahlte Bestrahlungszeit D-Gehalt 
Nr. Region min #g/cm s 

1 Rfickenhaut in vitro 
Flankenhaut in vivo 

2̀ Rfickenhaut in vitro 
Flankenhaut in vivo 

3 Rfickenhaut in vitro 
Flankenhaut in vivo 

4 Riickenhaut in vitro 
Flankenhaut in vivo 

50, 100, '200 und 400 <2 0,0025 
7 <~ 0,0050 

50, 100, '200 und 400 <2 0,0010 
8 < 0,0010 

50, 100, 200 und 400 _< 0,0020 
15 < 0,0015 

50, 100, 200 und 400 < 0,0025 
32 _< 0,0015 

T 6 t u n g  der Tiere  und Gewinnung der verb l iebenen  be- 
s t rah l ten  beiden F lankenpa r t i en  und auch eines grossen 
Sti ickes Rt ickenhaut .  Die R i i ckenhau t  wurde  nach  Rasie- 
ren gevier te l t  und die einzetnen Vier te l  wurden  50, 100, 
200 und 400 rain lang zur  I~rmit t lung der max ima len  
Akt iv ie rba rke i t  UV-bes t rah l t .  In  allen H a u t p r o b e n  wurde 
sodann  der  V i t amin  D-Geha l t  e rmi t t e l t  (vgl. 2, Tabelle).  

Wie  die Tabel le  zeigt,  war  in allen F~llen der  Gehal t  
der  H a u t  an Vi tamin  D so gering, dass er  un te r  der  Er-  
fassungsgrenze lag. Es  ergib t  sich hieraus,  dass die Akti-  
v ie rba rke i t  yon  H u n d e h a u t  min imal  ist. Die max imate  
Ak t iv i e rba rke i t  di irf te hTchsteng bei  0,0025 ~,g pro cm s 
liegen. Dieses Ergebnis  f iberrascht  insofern, als wir  in 
unscren Un te r suchungen  bisher niedr ige Akt iv ie rbar -  
kei ten n u t  bei der  talgdrfisenlosen H a u t  yon Haushuhn  
und Hausente ,  hohe  hingegen bei  ta lgdr t isenreichen 
H~iuten gefunden und daraus  auf  eine gewisse Rolte der 
Talgdri isen bei der P rov i t amin  D-Bi ldung  geschlossen 
haben.  Da  die H u n d e h a u t  sehr wohl  Talgdrf isen besitzt,  
wenn  auch solche m i t  langen,  d i innen Ausfi ihrungs- 
g/ingen, scheint  dieser Schluss n icht  m e h r  votl  gerecht-  
fert igt .  

Die E r m i t t l u n g  einer D - A b n a h m e k o n s t a n t e  ist  infolge 
des ger ingen Gehal tes  be im H u n d  mi t te l s  der  zur  Zeit  zur 
Verf i igung s tehenden  Vi t amin  D - B e s t i m m u n g s m e t h o d e n  
nicht  mTglich, 

Summary. The ant i rachi t ic  ac t iva t ion  of dog skin by 
u l t rav io le t  rad ia t ion  is v e r y  smal l ;  this indicates  a low 
con ten t  of p r o v i t a m i n  D in this kind of skin. In  contras t  
wi th  o ther  species and thei r  body  regions there  is in the 
dog no paral le l ism be tween  ant i rachi t ic  ac t iva t ion  and 
n u m b e r  and funct ion s ta te  of sebaceous glands. 
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