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Wochen 8london 
Abb, '2. Voriibergehendes Absinken der retikut/iren \Vecl~schwclten unnti t telbar nach .tOO r (;anzl¢ih'perbestrahhuig. Nlli 'eii ie tier 5 t{atzen 
zeigt kehierlei Ver{iildorlliig der Schwelleiiwerte, Man lmaehte j<'doch die schon priiniir iiiCdl'illen I(~llitroll~;chwelhqiwerte (1 und 7 Volt) lwl 

diescm Tier.  

der T h a l a m u s s c h w e l l e  ftir R e k r u t i e r u n g ,  gelegent l icher  
Ans t ieg  de r  re t iku l / i ren  \Veckschwelle) ,  (lie zeitl ich teil- 
weise m i t  S t 6 r u n g e n  des Al lgemeinbef indens ,  des Appe- 
t i ts ,  des A n t r i e b s  und  der  K o o r d i n a t i o n  zusammenfa l l en  
u n d  Folge e iner  o rgan i schen  Gewebssch~idigung sein 
kOnnten.  Die diesbezt igl ichen,  h i s to logischen  Ergebnisse  
sollen g e s o n d e r t  m i tge t e i l t  werden .  - Inwiewei t  (tie be- 
s ch r i ebenen  Ver~inderungen  pe r iphe r  ausgel6ste  oder  
d i r ek t  zen t r a l e  Vorggnge  sind,  werden  wei tere  Un te r -  
suchungen  kl~iren. Zur  Zeit  s ind  U n t e r s u c h u n g e n  mi t  noch  
schw~cheren  l )osen  im Gang.  

H .  G A N G L O F F  und  T. J. H A L E Y  

A bleilung/iir A natomie und A bteilung liir nukleare Medi- 
zin der Universiliit Kali/ovnien, Los Angeles, 20. April 1959. 

Summary 

i n  ca t s  w i t h  ch ron ica l ly  i m p l a n t e d  electrodes,  h ippo-  
c a m p u s  a n d  a m y g d a l a  cons i s t en t l y  showed spike dis- 
charges  i m m e d i a t e l y  a f te r  r e l a t ive ly  low doses of t o t a l  
body  x - i r r a d i a t i o n  (400 r) a n d  re t i cu la r  a rousal  t h re shok l s  
were t r a n s i t o r i l y  decreased.  T h a l a m i c  rec ru i t ing  th resho lds  
increased  la ter ,  whi le  h i p p o c a m p a l  seizure t h r e s h o l d s  
r e m a i n e d  p rac t i ca l l y  una l t e red .  E x p e r i m e n t s  wi th  lower 
doses are in  progress.  

Optically Aimed Ear Movements in the Rabbit 

I t  is welt k n o w n  t h a t  r a b b i t s  h a v e  mobile  auricles.  
Ear ly  i nves t i ga to r s  laid emphas i s  on the  reflex-like char-  
acter  of t he  obse rved  m o v e m e n t s .  HOGYES 1 descr ibed  t h e  
'P reyer - re f lex '  for t he  r abb i t ,  a s t e r eo type  ear  m o v e m e n t  

i A. }][OGYES, Zbl Nervenheilk. 9, ~68 (1886). 

caused  by  tones  of h igh  f requency .  HoRSLt';V ~ desc r ibed  
stlch a m o v e m e n t ,  evoked  by  m e c h a n i c a l  s t i m u l a t i o n  
(pressure  on  in f r a -o rb i t a l  region),  Severa l  a u t h o r s  (MAN- 
(~OLl~ a) po in ted  to alu}ther t y p e  of ear  m o v e m e n t ,  a direc-  
t ion ing  of the  aur ic le  to  the  sound-source .  Such  d i r ec t ed  
ear  m o v e m e n t s  are enco t ln te red  f r e q u e n t l y  when  obse rv -  
ing rabb i t s .  T h e y  m a y  even  a p p e a r  when  a n  o b j e c t  t h a t  
p r o b a b l y  has  no acous t ica l  wlhle  for the  r abb i t ,  is pass ing  
t h r o u g h  i ts  v isual  field. 

l 

[:ii~. I. - I ' ; x p e r i m e n t a l  S t ' t  
/ f ixed  r a b h i t ;  ~ p iece  of s t r a w  a t t a c h e d  to  a u r i c l e ;  ;t t h r e a d  t h a t  
con tu , c t s  s t r a w  w i t h  r e c o r d e r ;  4 r i n g  t h r o u g h  w h i c h  t h r e a d  is con- 
d i l c t c d ;  ,'7 ruco l 'd t ' r ;  (i kyl l lOgl ' ; tph-[ i r l l i I i ;  }~ I igh t - so l t r ( ' e ;  S '.'IP 

closing l>lack wall 

This  o b s e r v a t i o n  led to a series of e x p e r i m e n t s  in wh ich  
the  poss ib i l i ty  of an  op t ica l  c ausa t i on  of the  eltr move-  
merits  was e x a m i n e d .  In a d a r k e n e d  room,  a 2 V, 0.05 :\ 
l ight -source  circled a t  c o n s t a n t  speed a r o u n d  a fixed rab -  
b i t  L E a r  m o v e m e n t s  were recorded  on a k y m o g r a p h  

7 V. t[OR:qLI'iY, l / rain :L~, 115 (1~+)O5). 
11 l']. MANGOLI)> ll'iltlcrsh'ins ]]andhuch dcr vcr~h'ilhcnde~l ]>hj'sio- 

loyie (.lena I!Ha). 
Three rabbits were each individually subjected to as many 

('X p('Filllt'll iS. 
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Fig. 2.--l)irection Ear Movement in Relation to Angle passed through by Light-Source 

180 ° 180o 

F r e q u e n c y  

Mean  Value  . . . . . . . . .  

S t a n d a r d  Dev ia t i on  . . . . .  

Auricle at the side of the rabbit 
that  is first passed by the light-source 

1 st caudad 
i n o v e n l e n t  

7/12 

s t a r t  end  

0o36 74 ° 

18°54 , 38 ° 

nasal 
n l o v e n l e n t  

12/12 

s t a r t  end  

108 ° 204°12 ' 

35 ° 40036 , 

2nd caudad 
n l o v e n l e n t  

5/12 

s t a r t  end  

262°48'  ] 345°36'  

35°54" t 18°18 ' 

Auricle at the side of the rabbit 
that  is next passed by the light-source 

1st temporal 
m o v e m e n t  

n a s a l  

n l o v e m e n t  

12/12 

s t a r t  end  

90 ° 240 ° 

39o54 ' 27012 , 

0 

s t a r t  end  

2nd caudad 
movement 

9/12 

s t a r t  I end 

.~68 ° 48 '1340°48 ' 
i 

t 
6 ° 48 '  I 20° 18' 

In half of the experiments, the direction of the circular inovement of the light-source was clockwise, ill the other half it was anti-clock- 
wise. Each movement  started, and came after one turn to an end, behind the rabbit. The results are converted in such a way that i~ 
the Figure they all correspond to one direction of the light-source. Arbitrarily, the clockwise direction is chosen. In each half of the 
Figure, movements  of one ear are shown. The movements  of the ear at the side first passed by the lamp (in the Figure the left side 
of the rabbit) are shown in the left half of the Figure. The movements  of the ear at the side that  is next passed by the lamp (in the Figure 
the right side of the rabbit) are shown in the right half of the Figure. The track of the light-source is indicated by the circular lines; the 

direction of the ear movenlent is indicated by the arrows drawn in these lines. 

d r u m .  F o r  t h i s  p u r p o s e ,  a p i ece  o f  s t r a w  w a s  f i x e d  a t  t h e  
b a s e  of  e a c h  au r i c l e .  T h e  s t r a w s  we re  c o n n e c t e d  b y  t h r e a d  
w i t h  r e c o r d e r s  (Fig.  1). I f  t h e  c i r c l i ng  l a m p  w a s  n o t  b u r n -  
ing ,  n o  m o v e m e n t s ,  o r  a t  m o s t  s l i g h t  r a n d o m  m o v e m e n t s  
w e r e  r e c o r d e d .  T h e  s a m e  a p p l i e s  t o  t h e  r e c o r d i n g s  m a d e  
w h e n  t h e  c i r c l i ng  l a m p  w a s  b u r n i n g  b u t  t h e  e y e s  o f  t h e  
r a b b i t  we re  b l i n d f o l d e d .  H o w e v e r ,  w h e n  t h e  l a m p  w a s  
b u r n i n g  a n d  w h e n  t h e  e y e s  were  u n c o v e r e d ,  c l e a r  e a r  
m o v e m e n t s  we re  r e c o r d e d .  T h e s e  r e s u l t s  j u s t i f y  t h e  c o n -  
c l u s i o n  t h a t  o p t i c a l  s t i m u l i  c a n  c a u s e  e a r  m o v e m e n t s .  

I n  a s e c o n d  se r i es  o f  e x p e r i m e n t s ,  t h e  d i r e c t i o n  o f  t h e  
ea r  m o v e m e n t  ( na sa l  o r  c a u d a l )  w a s  e x a m i n e d  in  r e l a -  
t i o n  to  t h e  a n g l e  p a s s e d  t h r o u g h  b y  t h e  l a m p .  T o  t h i s  e n d  
12 e x p e r i m e n t s  w e r e  p e r f o r m e d  4. I n  al l  e x p e r i m e n t s  t h e  
s p e e d  o f  t h e  l a m p  w a s  7 ° 30 ' / s  s. I n  h a l f  o f  t h e  e x p e r i m e n t s  
t h e  l a m p  m o v e d  in  o n e  d i r e c t i o n ,  in  t h e  o t h e r  h a l f  i t  m o v e d  
in  t h e  o p p o s i t e  d i r e c t i o n .  As  w a s  e x p e c t e d ,  t h e  r e c o r d i n g s  
of  t h e  f o r m e r  g r o u p  of  e x p e r i m e n t s  we re  a p p r o x i m a t e l y  
t h e  i m a g e  of  t h o s e  of  t h e  l a t t e r  g r o u p .  I n  F i g u r e  2 t h e  
r e s u l t s  a r e  c o n v e r t e d  in  s u c h  a w a y  t h a t  t h e y  al l  c o r r e -  
s p o n d  to  o n e  d i r e c t i o n  o f  t h e  l a m p .  T h i s  F i g u r e  s h o w s  
t h a t  if t h e  l a m p  m o v e d  in  t h e  n a s a l  p a r t  of  t h e  v i s u a l  f ie ld  
of  o n e  of  t h e  eyes ,  t h e  h o m o - l a t e r a l  a u r i c l e  m o v e d  in  t h e  
n a s a l  d i r e c t i o n .  I t  n e v e r  m o v e d  in  t h e  o p p o s i t e  w a y .  I f  
t h e  l a m p  m o v e d  in t h e  c a u d a l  p a r t  o f  t h i s  v i s u a l  f ie ld ,  
t h e  aur ic le ,  if r e a c t i n g ,  m o v e d  in  t h e  c a u d a l  d i r e c t i o n .  
Also  in  t h i s  case ,  i t  n e v e r  m o v e d  in  t h e  o p p o s i t e  w a y .  T h e  

5 In preliminary experiments the following SlX, eds were used: 
50"[s, 3 ° 45"[s, 7 ° 30'Is, 60°Is, and 120°Is. Of these speeds that of 
7 ° 30'[s proved to give best results. 

c o n c l u s i o n  s e e m s  j u s t i f i e d  t h a t  t h e  d i r e c t i o n  o f  t h e  ear 
m o v e m e n t  is p r i m a r i l y  d e t e r m i n e d  b y  t h e  a r e a  of  t he  re- 
t i n a  t h a t  is s t i m u l a t e d .  T h e  d i r e c t i o n  of  t h e  i m a g e  move- 
m e n t  o n  t h e  r e t i n a  s e e m s  t o  h a v e  n o  i n f l u e n c e  on  the 
d i r e c t i o n  o f  t h e  e a r  m o v e m e n t .  A s  b e c o m e s  e v i d e n t  from 
F i g u r e  2, t h e  m o v e m e n t  o f  a n  a u r i c l e  is for  t h e  g r e a t e r  part 
d i r e c t e d  b y  t h e  h o m o - l a t e r a l  eye ,  a l t h o u g h  t h e  contra-  
l a t e r a l  e y e  a l so  h a s  a n  i n f l u e n c e  o n  i t s  d i r e c t i o n .  These 
r e s u l t s  j u s t i f y  t h e  c o n c l u s i o n  t h a t  t h e  r e c o r d e d  e a r  move- 
m e n t s  a r e  o p t i c a l l y  d i r e c t e d .  

A s  is k n o w n ,  t h e  r a b b i t ' s  r e t i n a  h a s  n o  a r e a  cen t r a l s .  
P r o b a b l y  t h e  m o s t  i m p o r t a n t  f u n c t i o n  o f  t h e  eye  is de- 
t e c t i o n  o f  m o v i n g  o b j e c t s .  T h e  f u n c t i o n  of  t h e  described 
e a r  m o v e m e n t  wil l  b e  a r o u g h  a i m i n g  of  t h e  aur ic les  at 
m o v i n g  o b j e c t s  t o  g e t  a c o u s t i c  i n f o r m a t i o n ,  i f  a n y .  Pro- 
b a b l y  t h e  f i ne r  a d j u s t m e n t s  wil l  be  a c o u s t i c a l l y  directed. 

J .  F .  "vV. NUBOER 

Laboratoriurn veer vergeli]hende Physiologic der Ri]ks- 
Universiteit, Utrecht, June 4, 1959. 

Zusammen/assung 

D u r c h  B e w e g u n g s s e h e n  a u s g e l 6 s t e  O h r m u s c h e l b e w e -  
g u n g e n  b e i m  K a n i n c h e n  w e r d e n  r e g i s t r i e r t .  Die  0hr- 
m u s c h e l n  w e r d e n  d e m  O b j e k t  z u g e w e n d e t .  Umgekehr t  
wie  b e i m  M e n s c h e n ,  w e  a k u s t i s c h e  R e i z e  e ine  gerichtete 
B t i c k w e n d u n g  a u s z u l 6 s e n  v e r m 6 g e n ,  e r f o l g t  h i e r  au f  vi- 
s u e l l e n  R e i z  h i n  e ine  g e r i c h t e t e  O h r m u s c h e l w e n d u n g .  


