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N y s t a g m u s  Evoked by Intermittent Photic 
St imulat ion of the Rabbit's Eye 

In  t he  course of our  recen t  inves t igat ions  it has  become 
ev iden t  t h a t  ' cen t ra l  nys t agmus ' ,  originally evoked in the  
r abb i t  by  s t imula t ion  of the  'meso-diencephal ic  nys tag-  
mogenic  a rea  '~, is in fact  due  to  exci ta t ion of the optic  
p a t h w a y s ,  e.g. t he  opt ic  nerve  2 or  the  superior  colliculus 3. 
Similarly,  e lectr ical  s t imula t ion  of the  re t ina  via corneal 
e lec t rodes  produces  eye m o v e m e n t s  with the  same charac- 
ter is t ics  as cent ra l  nys tagmus .  In  the  rabbi t ,  where prac- 
t ical ly  comple te  decussa t ion  takes  place in the optic  
ch iasm,  s t imula t ion  of, say,  the  r ight  optic nerve and the  
left  super ior  coll iculus produces  eye beats  to the  right.  
The d i rec t ion  of the  m o v e m e n t  is identical  wi th  t ha t  of 
op tok ine t i c  n y s t a g m u s  elicited by moving an object  from 
the  lateral  towards  t he  medial  border  of the field of vision 
of t h e  r igh t  eye 4. Since b o t h  electrical and  optokinet ic  
exc i ta t ion  p roduce  repe t i t ive  poten t ia l s  along the  optic  
p a t h w a y ,  one migh t  expec t  t h a t  any  o ther  form of s t imu- 
la t ion which  gives rise to r hy thmic  discharges in the optic 
p a t h w a y ,  should  equal ly  evoke nystagmus.  However,  
previous  e x p e r i m e n t s  with i n t e r m i t t e n t  phot ic  st imula- 
t ion yielded nega t ive  resul ts  2. 

Sys temat i c  r e - examina t ion  of the  problem has  now 
shown t h a t  movemen t s ,  t e rmed  here ' f lash nys tagmus ' ,  
can  indeed  be elicited by  monocular  flashing, if the  
con t ra l a t e ra l  eye is p ro tec ted  from light (Figure 1). The 
response  appear s  only  wi th in  a nar row frequency range 

Inhibitory effect of light on flash nystagmus 
(a) E//ect o[ illumination o/the contralateral eye. The right eye was 
exposed for 60 sec to intensity I of a Strobotest No. I I photo- 
stimulator, placed at a distance of 20 em from the centre of the 
cornea. The left eye was protected by a small black hood, underneath 
which a 3 W bulb was fixed, 

Rabbit No. lqashes/sec Condition of Nystagmus 
left eye response 

4 30 Darkness 15 
Illumination 5 

17 30 I )arkness 9 
Illumination 1 

19 25 1)arkness 40 + 2 a 
Ilhunination 6 

a These figures read as follows: 40 beats during photo-stimulation; 
afternystagmus 2 beats. 

(b) E/lea o/ /lash intensity. The left eye was stimulated with 25 
flashes/see; the right eye was kept in darkness throughout the 
experinlent. Intensity I corr~ponds to 10 s lux, lI to 7.5" 10 n, and 
Ill to 1.5 • 10 a lux. 

Flash intensity Nystagnms response 

I 73-t 8 
II 21-¢ I 
III 16 

Fig. 3. Nystagmogram of flash nystagmus, elicited by 60 see exposure of right eye to 25 flashe~/sec, delivered from a Strobot~t No. 11 
photo-stimulator. Eye beats to right marked as downward excursions. Note latency of g sec and increasing rate of eye movements. 

Afternystagmus points in the same direction as eye beats during stimulation. 

(10-40 flashes/see),  the  op t ima l  effect  being obta ined at  
a b o u t  30/see (Figure 2). The  suscept ib i l i ty  of the  rabbi ts  
to  th is  s t imulus  is var iab le :  abou t  3/, of the  animals 
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Fig. 2. Number of eye beats as function of rate of flashing + - - -+ ,  
control; e - - o ,  90 rain after intravenous administration of 1 mg/kg 
chlorpromazine; o - - o ,  180 min after the injection. Note that the 

optimal response occurs always at the same flash frequency. 

tes ted gave a posit ive reaction,  but  only 10% showed a 
s t rong response, such as in Figure 1, while in the  ma jo r i t y  
of tes ts  1-5 eye beats / ra in were observed.  

Previous failure to  evoke ' f lash n y s t a g m u s '  m u s t  be  
ascribed to the insufficient n u m b e r  of rabb i t s  t es ted  and 
to the use of non-opt imal  frequencies.  

Flash nys tagmus  has s e v e r a l  p r o p e r t i e s  in c o m m o n  wi th  
central  nys tagmus :  (1) Direction of the response. Flash ing  
of the  left eye elicits nys t agmus  to  the  left as does elec- 
trical exci ta t ion of t he  left opt ic  nerve  or  of t he  r i gh t  
superior  colliculus. Likewise, the  a f t e rnys t agmus  poin ts  
in the same direction as the  eye m o v e m e n t s  dur ing  phot ic  
s t imulat ion.  (2) Photic inhibit ion.  Flash nys t agmus  is 
s t rongly inhibi ted by  s t a t iona ry  i l luminat ion of the  o the r  
eye (Table a), as was shown h)r cen t ra l  n y s t a g m u s  6. 
Similar inhibit ion takes place wi th  the  eye exposed to the  
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flashes,  as can  be s h o w n  b y  v a r y i n g  f lash i n t e n s i t y  (Ta- 
ble b). (3) Biphasie effects o[ chlorpromazine. F l a s h  nys t ag -  
mus  like cen t r a l  n y s t a g m u s  is e n h a n c e d  b y  c h l o r p r o m a -  
zine n (Figure 2). App l i c a t i on  of t he  d rug  m a k e s  i t  poss ible  
to  evoke  f lash n y s t a g m u s  in  all  an imals ,  even  if t h e y  h a d  
b e e n  r e f r ac to ry  before.  The  r e i n f o r c e m e n t  of t he  eye 
m o v e m e n t s  pers is ts  for severa l  hou r s  a n d  is fol lowed b y  a 
depressory  phase .  The  pe r iod  of e n h a n c e m e n t  of f lash  
n y s t a g m u s  is m u c h  longer  (4-6 h) t h a n  t h a t  obse rved  for  
c en t r a l  n y s t a g m u s .  

F l a s h  n y s t a g m u s  differs  f rom cen t r a l  n y s t a g m u s  in t h e  
l imi ted  f r e q u e n c y  r a n g e  of s t i m u l a t i o n  (Figure  2) a n d  in  
t he  pos i t ion  of t h e  o p t i m u m ,  w h i c h  is 40 -60  c/s for  exci- 
t a t i o n  of t he  opt ic  n e r v e  z. Th i s  d ive rgence  is u n d e r  closer 
s tudy .  

Q u a n t i t a t i v e  d i f ferences  a re  also a p p a r e n t  b e t w e e n  
o p t o k i n e t i c  a n d  f lash n y s t a g m u s .  T h e  o p t o k i n e t i c  s t i m u -  
lus is m u c h  more  ef fec t ive :  all  a n i m a l s  g ive  a pos i t i ve  
r e sponse  a n d  in t h e  same  a n i m a l  t he  o p t o k i n e t i c  r eac t i on  
is m u c h  more  in t ense  t h a n  flash n y s t a g m u s .  

Zmammen]assung. MonokulRre  Re i zu n g  des  K a n i n -  
chens  d u r c h  L i c h t b l i t z e  r u f t  e inen  N y s t a g m u s  hervor ,  
dessen  R i c h t u n g  i den t i s ch  is t  , n i t  de r  R i c h t u n g  der  
A u g e n b e w e g u n g e n ,  die d u r c h  e lek t r i sehe  S t i m u l i e r u n g  
des ips i l a te ra len  N e r v u s  op t icus  v e r u r s a c h t  werden .  Die 
a n h a l t e n d e  B e l e u c h t u n g  des  k o n t r a l a t e r a l e n  Auges 
h e m m t  die N y s t a g m u s r e a k t i o n .  
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P R O  E X P E R I M E N T I S  

A T e c h n i q u e  for Repet i t ive  L o n g - T e r m  M e a s -  
u r e m e n t  of  Aor t i c  P r e s s u r e  and  Cardiac  O u t p u t  
in the  U n a n a e s t h e t i z e d  D o g  U s i n g  an I m p l a n t e d  

C a t h e t e r  

T e c h n i q u e s  for s t u d y i n g  c i r cu l a to ry  d y n a m i c s  in  un -  
a n a e s t h e t i z e d  an ima l s  a re  ga in ing  inc reas ing  i n t e r e s t  due  
to  t he  r ea l i za t ion  t h a t  a n a e s t h e t i c s  cause  cons ide rab le  
changes  in c a r d i o v a s c u l a r  f unc t i on  a n d  m a y  g r ea t l y  in-  
f luence r eac t i ons  to  drugs.  In  t h e  course  of c a r d i o v a s c u l a r  
s tud ie s  in  u n a n a e s t h e t i z e d  dogs we h a v e  deve loped  a new 
m e t h o d ,  a l lowing c o n t i n u o u s  or r e p e a t e d  record ing  of 
ao r t i c  p ressure  pulses  a n d  ca rd iac  o u t p u t  ove r  per iods  of 
m a n y  m o n t h s .  Because  v i s i to rs  to  ou r  l abo ra to r i e s  h a v e  
s h o w n  cons ide rab le  i n t e r e s t  in  th i s  m e t h o d  we p r e s e n t  i ts  
de ta i l s  in  t h i s  r epor t .  

Principle o[ the method. A Teflon® c a t h e t e r  is i n se r t ed  
in to  t h e  a b d o m i n a l  a o r t a  f rom t h e  femora l  a r t e ry .  The  
c a t h e t e r  is c o n n e c t e d  to  a sy r inge  need le  w i t h  a s topcock-  
t y p e  va lve  e m b e d d e d  in a p o l y a m i d e  p l a t e  w h i c h  is he ld  
in p lace  b y  subfasc ia l  i m p l a n t a t i o n .  

Assembly o] catheter and materials used. The  Te f lone  ~ 
c a t h e t e r  ( i n t e rna l  d i a m e t e r  1.0 m m ,  e x t e r n a l  d i a m e t e r  
1.5 ram) is c o n n e c t e d  to  a sy r inge  needle  w i t h  a va lve  of 
t h e  s topcock  type .  The  needle,  w h i c h  is m a d e  of s ta in less  
s teel ,  is e m b e d d e d  a n d  fixed b y  Araldite*~ in a p o l y a m i d e  
p l a t e  cons i s t ing  of a f la t  r ing  a n d  a c ros sba r ;  i t  passes  
t h r o u g h  t h e  c ro s sba r  a t  a n  ang le  of a p p r o x i m a t e l y  250 to  
t h e  p l a n e  of t h e  r ing  itself.  I n  o rde r  to  p r e v e n t  k i n k i n g  
t h e  f i r s t  4 cm of t he  c a t h e t e r  b e y o n d  t h e  r ing  are  re in -  
fo rced  b y  a second  Tef lon® c a t h e t e r  ( i n t e rna l  d i a m e t e r  
1.6 ram)  w i t h  a sp i ra l led  sur face  con tour .  De ta i l s  a re  
g iven  in  F igu res  1 a n d  2. 

Operating procedure. Mongre l  dogs we igh ing  12-20  k g  
a r e  a n a e s t h e t i z e d  w i t h  p e n t o b a r b i t a l  (30 m g / k g  i.v.). 
U n d e r  s t r i c t l y  asep t ic  cond i t i ons  a n  inc is ion  of a b o u t  3 c m  
is m a d e  o v e r  a n d  para l le l  t o  t h e  d i s t a l  p a r t  of t he  f emora l  
a r t e ry .  Af t e r  s p l i t t i n g  t h e  fasc ia  t h e  a r t e r y  is d i s sec ted  
free I t e m  s u r r o u n d i n g  t i ssue  a n d  l igated.  T h e  Tef lon® 

c a t h e t e r  is t h e n  i n t r o d u c e d  in to  t h e  f emora l  a r t e r y  a n d  
t h r e a d e d  up  to the  po in t  a t  wh ich  t h e  r i ng  i tself  p r e v e n t s  
f u r t h e r  progress.  T h u s  t h e  p a r t  of t h e  needle  e x t e n d i n g  
b e y o n d  t h e  c ros sba r  a n d  p r o t r u d i n g  in to  t h e  Tef lon® 
c a t h e t e r  l ies w i t h i n  t h e  a r t e ry .  Th i s  p r o x i m a l  p a r t  of t h e  
c a t h e t e r  is a n c h o r e d  to  t h e  a r t e r y  b y  l iga tu res  w h i c h  
t h e m s e l v e s  are f ixed to the  p o l y a m i d e  pla te .  T h e  p l a t e  is 
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Fig. I. (a) Single parts of the catheter (before assembly). From top 
to bottom : syringe needle with valve of the stopcock-type, polyamide 
ring with crossbar, Teflon@ catheter with spiraled surface (reinforcing 
catheter), aortic Teflon@ catheter. (b) Catheter assembled and ready 

for implantation. At the right, key to close and open the valve. 


