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h is tones ,  r epo r t ed  e n t r y  of h i s t ones  in to  s a r coma-180  cells 
( bu t  no t  i n to  nuclei)  as  e s t i m a t e d  b y  f luorescence  micro-  
scopy.  T h e  use of h y d r o l y z e d  h i s tone  u or  free a m i n o  
acids ~° gave  a d i f f e ren t  p i c tu re  w i th  label  p r imar i l y  in t h e  
cy top l a sm.  

The  reason  for a d i f fe ren t  loca l iza t ion  of the  lys ine- r ich  
f r ac t ion  I t h a n  t he  2 a rg in ine - r i ch  h i s tones  is n o t  c lear  
w i t h o u t  f u r t h e r  work.  I t  is poss ible  t h a t  ove r  a longer  
per iod  of t ime ,  f r ac t ion  I m i g h t  also h a v e  e n t e r e d  t h e  
nucleus .  On  t h e  o t h e r  h a n d ,  t h e r e  m i g h t  be  a p e r m e a b i l i t y  
ba r r i e r  of t he  nuc lea r  m e m b r a n e  to  f r ac t ion  I, b u t  no t  to  
f r ac t ions  I I  a n d  I I I .  This  would  agree  w i th  t he  idea t h a t  
lys ine- r ich  h i s tone  is s yn t he s i zed  in the  nuc leus  '2 b u t  
a rg in ine - r i ch  h i s tones  are  syn thes i zed  in t he  c y t o p l a s m  
a n d  m u s t  t h e n  e n t e r  t he  nuc leus  ~3. 

The  fac t  t h a t  h is tones ,  b o t h  n a t i v e  a n d  foreign,  are  
able  to  p e n e t r a t e  va r ious  cell types ,  even  to  t h e  nucleus ,  
shou ld  be  useful  in f u r t h e r  s tud ies  of h i s t one  func t i ons  
in vivo,  as  welt as in  s tud ies  of pe rmeab i l i t y .  I t  m i g h t  be  
possible,  no t  on ly  to localize va r ious  h i s tone  f r ac t ions  
more  specifically,  b u t  also to  use a d d e d  historic f r ac t ions  
to  a l t e r  t he  n o r m a l  h i s tone  c o m p l e m e n t  of a cell14 

Zusammen/assung. VVurzeln v o n  Vicia /aba n e h m e n  
3 H - m a r k i e r t e  H i s t o n - B r u c h s t i i c k e  auf.  M i k r o a u t o r a d i o -  
g r a p h i e n  lassen au f  eine un t e r sch i ed l i che  in t raze t lu l / i re  
Loka l i sa t ion  de r  H i s t o n - B r u c h s t f i c k e  schliessen.  
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Nystagmus and the Activity of Visual Cortex Cells 

In  t he  s t u d y  on  sleep w i t h  low vo l t age  fas t  E E G  
a c t i v i t y  a n d  m a d e  w i t h  a n  u n a n a e s t h e t i z e d  ca t  s leeping 
in a d a r k  cage 1, i t  em er ged  t h a t  t he  h i ghes t  d i scharge  
r a t e  of v i sua l  co r t ex  cells t e n d e d  to  c o m m e n c e  a f t e r  
saccadic  b u r s t s  of r ap id  eye m o v e m e n t s .  I t  was  t h o u g h t  
t h a t  d u r i n g  t h a t  s tage  of sleep, a c o m m o n  b r a i n  s te in  
f ac to r  had  a f fec ted  b o t h  t he  eye muscles  a n d  t h e  v i sua l  
cor tex .  R e g a r d i n g  t he  coro l l a r i ty  of pe r iphe ra l  oculo- 
m o t o r  a c t i v i t y  a n d  t he  v isua l  cor tex  d i scharge  wh ich  
occur red  in s leeping  ca t s  w i t h o u t  l ight  s t i m u l a t i o n  of t h e  
re t ina ,  a decis ion was m a d e  f u r t h e r  to  s t u d y  th i s  corol- 
l a r i t y  in  a l e r t  m o n k e y s  b y  c h a n g i n g  t h e  i n p u t  to  t h e  
c e n t r a l  o c u l o m o t o r  sys tem,  i.e. b y  us ing  l a b y r i n t h i n e  
s t imu la t i on .  

Methods. In  t he  p r e s e n t  work,  t he  s ingle u n i t  a c t i v i t y  
of t he  a rea  s t r i a t a  was  c o m p a r e d  w i t h  t he  pos tca lor ic  
n y s t a g m u s  p a t t e r n  w h e n  l igh t  s t i m u l a t i o n  of t he  r e t i n a  
was  avoided .  Majo r  a t t e n t i o n  was pa id  to  t he  possible  
g roup ing  of n e u r o n a l  d i scharges  in a rea  s t r i a t a  a n d  to t he  
r e l a t i onsh ip  of th i s  g roup ing  to t he  n y s t a g m u s  r h y t h m .  
T h e  e x p e r i m e n t s  were  ca r r ied  o u t  on  m o n k e y s  (Macaca 
mulatta). D u r i n g  t h e  r ecord ing  session, t he  m o n k e y  s a t  in  
a p r i m a t e  cha i r  w i t h  t h e  h e a d  b e n t  b a c k w a r d  a t  a n  ang le  
of 60 ° a n d  r e s t r a i n e d  acco rd ing  to t h e  m e t h o d  r e p o r t e d  
e lsewhere  2. The  eyes were covered  b y  o p a q u e  c o n t a c t  
occ luders  a f t e r  a p p l i c a t i o n  of t he  local anaes the t i c .  The  
s t imul i  cons i s ted  of 1-2  sec of i r r iga t ion  of t he  lef t  ex-  
t e r n a l  ear  cana l  w i t h  2 cm 3 of w a t e r  a t  20 23 °C, t h e r e b y  
p r o v o k i n g  h o r i z o n t a l  n y s t a g m u s  w i t h  t he  fas t  p h a s e  to  
t he  r igh t .  The  phas ic  a c t i v i t y  of t h e  r i g h t  l a t e ra l  r ec tus  
musc le  co r responded ,  in t h i s  case, to  t h e  r a p i d  phase  of 
pos tca lor ic  h o r i z o n t a l  n y s t a g m u s .  

Results. T h i r t y - t w o  un i t s  f rom s t r i a t e  co r t ex  on t h e  
lef t  side were r ecorded  d u r i n g  t he  h o r i z o n t a l  pos tca lor ic  
n y s t a g m u s ,  t o g e t h e r  w i t h  t he  E M G  of t he  r i g h t  l a t e ra l  
r ec tus  eye muscle .  Occas iona l ly  t h e  d i scharge  r a t e  of m o s t  
v i sua l  un i t s  showed  a c h a n g e  in r e l a t ion  to  t he  n y s t a g m i c  
r h y t h m .  Two m a i n  t y p e s  of r e l a t i on  were f o u n d  b e t w e e n  
v i sua l  co r t ex  cell d i scharge  a n d  n y s t a g m u s ,  b o t h  com-  
pr i s ing  a b o u t  4 0 %  of t he  t o t a l  m a t e r i a l :  (1) t h e  u n i t  

d i scharges  t e n d e d  to occur  in  a genera l  r e l a t i onsh ip  to t he  
fas t  phases  of n y s t a g m u s .  The  h ighes t  f r e q u e n c y  of u n i t  
a c t i v i t y  co r r e sponded  to t he  ocular  E M G  or a l t e r n a t i v e l y  
to  t h e  per iods  i m m e d i a t e l y  before  or  a f t e r  t h e  E M G  bur s t ,  
i nc lud ing  t h e  in i t i a l  a n d  f inal  p a r t s  of t h e  slow p h a s e  a n d  
t h e  m o m e n t a r y  s t a n d s t i l l  of t he  eyes  d u r i n g  t h e  t u r n i n g  
po in t s  of n y s t a g m u s  (F igure  1). (2) T h e  u n i t  d i scharges  
occur red  m a i n l y  d u r i n g  t he  slow phase  of n y s t a g m u s ,  
o f t en  in r egu la r  series a n d  ceas ing w i t h  t he  fas t  phases  
(Figure  2). I n  t he  r e m a i n i n g  p a r t  of the  mate r ia l ,  t h e  u n i t  
g roup ing  d e v i a t e d  go m u c h  f rom the  n y s t a g m u s  r h y t h m  
t h a t  t h e r e  was  a c o n t i n u o u s  sh i f t ing  in t he  t e m p o r a l  
r e l a t i on  b e t w e e n  these  2 p h e n o m e n a .  S o m e t i m e s  t h e  
r e l a t i on  b e t w e e n  v i sua l  u n i t  d i scha rge  a n d  t he  l a te ra l  eye 
musc le  a c t i v i t y  was of t he  s a m e  type ,  regard less  of 
w h e t h e r  t he  ocu la r  muscle  a c t i v i t y  c o n t r i b u t e d  to nys-  
t a g m u s  or n o n - n y s t a g m i c  ' s p o n t a n e o u s '  saccadic  eye 
m o v e m e n t s .  Ea r l i e r  1 i t  was  s h o w n  t h a t  d u r i n g  sleep t he  
h ighes t  r a t e  of v isua l  u n i t  d i scharge  was found  to  occur  
a f t e r  t h e  smal l  b u r s t s  of eye musc le  ac t iv i ty .  In  t h e  
p r e s e n t  s t u d y  a n  ana logous  t y p e  of r e l a t i onsh ip  was  also 
found,  b u t  on ly  in some  cases. I n  general ,  t h e r e  is no  
d o u b t  in b o t h  of these  s tud ies  a b o u t  t h e  c o n t r i b u t i o n  of 
v i sua l  cor tex  ac t iv i ty ,  b u t  t h e  p r e s e n t  f ind ings  showed  
more  va r i a t ions .  The  reason  for  th i s  d i f ference  m a y  be as 
follows: (1) D u r i n g  sleep w i th  low vo l t age  fas t  E E G  
ac t iv i ty ,  t he  c en t r a l  s y s t e m  of t he  o c u l o m o t o r  p h e n o m e n a  
m a y  be  more  s t e r e o t y p e d  t h a n  d u r i n g  pos tca lor ic  nys-  
t a g m u s  in a n  a l e r t  an ima l .  Fo r  example ,  in t he  l a t t e r  
case, t h e  a n i m a l  m a y  s o m e t i m e s  a t t e m p t  to  m a k e  a 
v o l u n t a r y  eye m o v e m e n t  d u r i n g  t h e  n y s t a g m u s .  (2) T h e  
v i sua l  co r t ex  r eac t i on  to l a b y r i n t h i n e  s t i m u l a t i o n  in 
' enc~pha le  isol6' ca t s  ha s  a long a n d  va r i ab l e  l a t ency  3. 
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Fig. 1. Single unit recording from the left visual cortex. EMG from the right lateral rectus eye nmscle. Unit discharges occur in general 
relation to the fast phases of nystagmus which are represented by bursts of ocular EMG. Top recordings 2 see, middle ones 7 see and 
lowest ones 15 see after the start of the postcaloric nystagmus. Time scaIe 100 msec. 

Fig. 2. Unit discharges occur mainly during the slow phases of nystagmus and tend to cease during the fast phases. Time scale 100 msec. 

S u c h  f u n c t i o n a l  c o n n e c t i o n s  could  exp la in  t he  occas iona l  
sh i f t s  in t h e  t e m p o r a l  r e l a t i onsh ip  of v i sua l  u n i t  g r o u p i n g  
a n d  t h e  n y s t a g m u s  r h y t h m .  F u r t h e r m o r e ,  n y s t a g m u s ,  as  
a m a t t e r  of fact ,  is a c o m p l e x  p h e n o m e n o n  cons i s t i ng  of 
a d e v i a t i n g  s y s t e m ,  a slow phase ,  a n d  of a cor rec t ing  
s y s t e m ,  a r ap id  phase ,  a n d  b o t h  of t he se  f ac to r s  - t ied  
t o g e t h e r  as  n y s t a g m u s  - m a y  h a v e  the i r  own  imp l i ca t i ons  
a t  t he  v i sua l  co r tex  level. I n  t he  p r e s e n t  s t u d y  t he  im- 
p r i n t i n g  of v i sua l  co r t ex  a c t i v i t y  d u r i n g  pos tca lor ic  
n y s t a g m u s  could  be  t h e  resu l t  of t h e  v e s t i b u l a r  in f luence  
p rope r  a n d  t h e  b r a in  s t e m  c o m p o n e n t  c o m m o n  to eye 
m o v e m e n t s  of d i f fe ren t  b a c k g r o u n d s  4. 

Zusammen/assung. M i k r o a b l e i t u n g e n  wAhrend des pos t -  
ka lo r i schen  N y s t a g m u s  yon  N e u r o n e n  der  Area  17 des  
Af fen  e r g a b e n  E n t l a d u n g s m u s t e r  der  N e u r o n e n  s y n c h r o n  
d e m  N y s t a g m u s r h y t h m u s ,  obwoh l  die B e l i c h t u n g  de r  
A u g e n  v e r h i n d e r t  war .  
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