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p6riph6rique 6 tan t  un flash (L). Sur  la troisi~me ligne, un 
choc 61ectrique est  appl iqu6 /~ une p a t t e  post6r ieure  
(PPD),  et  on note  que  sur la racine ven t ra l e  ipsilat6rale 
la s t inmla t ion  (RVLTd), la d6charge bu lbo-sp ina le  est  
pr6c6d~e d ' une  composan t e  & cour te  la tence  qui vrai-  
s emb lab l emen t  repr6sente  le r6flexe de f lexion:  lors de 
l ' in te rac t ion  (NCd + PPD) ,  ce dernier  n ' e s t  pas  affect~ 
ce t te  intensi t6  du st imulus,  
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Fig. 2. Evolution de l'effet d6presseur en fonction de l'intervalle 
s~parant les 2 stimuli. En abseisse, on a port6 en msee l'intervalIe 
compris entre le d6but de la stimulation centrale (qui correspond au 
temps 0) et la stimulation p~riph~rique, iei tin ehoe 61ectrique appliqu6 

la patte post~rieure gauche. En ordonn~e, on a mesur~ l'amplitude 
de la rdponse tardive recueillie sur la racine ventrale gauche du 
septi~mc segment lombaire (courbe du haut) et celle du rdflexe 
ipsilatdral de flexion (courbe du bas). Dans les deux cas on a donn~ 
la valeur 100 h t'amptitude moyenne des rfiponses non conditionndes. 

Les courbes  ob tenues  en combinan t /~  in terval les  d ivers  
le s t imulus  caud6 e t  le s t imulus  p&riph6rique m o n t r e n t  
l ' ex is tence  d ' u n  tel  effe t  d6presseur  pour  des in terval les  
compr i s  en t re  0 e t  400 msec, avec un m a x i m u m  en t re  
20 et  80 rusec (Figure 2). 

Bien que  cer ta ines  caract6r is t iques  du ph6nom~ne,  en 
par t icul ier  sa fragilitY, inc l inent  ~ penser  qu ' i l  s ' ag i t  d ' une  
inhibi t ion,  il n ' e s t  pas  ac tue l l emen t  possible  de d6cider 
de sa local isat ion ni de sa na tu re  pr6cise. Ce t te  act ion du 
noyau  cand6 es t  ~ r app roche r  de celIe exerc6e pa r  la m~me 
s t ruc tu re  sur  les sys t~mes a scendan t s  non  pr imai res  4 qui 
sont ,  au m~me t i t re  que les voies de scendan t e s  r6ticulo- 
spinales, cons id6rab lement  facilit6es par  l ' ac t ion  de Fanes-  
th6sique utilis6; le blocage de la voie a scendan te  vers le 
cor tex  moteu r  par  la s t imula t ion  du noyau  caud6 p rodu i t  
de son c6t6 une suppress ion de la d6charge py ramida l e  
r6verb6r6e d 'or ig ine  sensorielle 5. Cet te  act ion de scendan t e  
de la s t imula t ion  s t r ia ta le  n ' ex c l u t  pas  d ' a u t r e  p a r t  un 
effet  sur  le r6flexe lui-m~me, qui  se no te  p r o b a b l e m e n t  
dans  d ' a u t r e s  condi t ions  exp6r imentales% 

Summary .  In  cats  under  chloralose anaes thes ia ,  the  
ef ferent  spinal  d ischarges  of e x t r a p y r a m i d a l  - p r e s u m a b l y  
re t iculo-spinal  - origin, which  can be elici ted by  var ious  
t y p e s  of sensory  st imuli ,  can  easily be suppressed  by  
sho r t  t ra ins  of electric shocks  appl ied  to  t he  head  of the  
cau d a t e  nucleus. 
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L o c a l i z a t i o n  o f  H i s t o n e  F r a c t i o n s  b y  R a d i o a u t o g r a p h y  

I t  is now k n o w n  t h a t  macromolecules ,  inc luding in t ac t  
prote ins ,  can pene t r a t e  in to  l iving cells of several  t y p e s  
of t i ssuel ,  e, a l though  the  m e c h a n i s m  is no t  unde r s tood  3. 
In  the  p r e sen t  inves t igat ion,  th is  p r o p e r t y  was used to  
de t e rmine  the  degree  of p e n e t r a t i o n  of d i f fe ren t  f ract ions  
of h i s tone  in to  the  roots  of the  b road  bean,  Vicia labs. 
The bean  root  was selected for these  s tudies  because of 
the  r epor ted  abi l i ty  of p l a n t  roots  to incorpora te  in tact ,  
basic p ro te in  molecules  larger t h a n  histones4,  5, and  also 
because  of i ts  favorab le  cytological  character is t ics .  The  
p lan  of t he  e x p e r i m e n t  was to  add  t r i t ium- labe led  Vicia 
root  h i s tone  f rac t ions  to  Vicia roots,  and  t h e n  to  observe  
the  d i s t r ibu t ion  by  r ad ioau tog raphy .  

Methods. To prepare  t r i t ium- labe led  h is tone  fract ions,  
f reshly excised root  t ips  of Vicia [aba were incuba ted  in 
ae ra ted  sterile wa te r  con ta in ing  2-6 mc/1 HS-arginine and  
H3-1ysine for 3 h. Nuclei  were isolated f rom the  roots  by  
s l ight  modif ica t ions  of the  m e t h o d  of Kf3HL 6 and  h i s tone  
f rac t ions  were isolated f rom the  nuclei  b y  a d i f ferent ia l  
acid ex t rac t ion  m e t h o d L  Detai ls  of these  isolat ions and  

the  cha rac t e r i za t ion  of the  f rac t ions  b y  amino  acid 
analysis  and  by  ac ry lamide  gel e lec t rophores is  are to be 
descr ibed  in an o t h e r  r epor t ;  however  t h e  main  charac-  
ter is t ics  of the  h i s tones  used here  are summar i zed  in t he  
Table.  

The rad ioac t ive  pro te ins  were dissolved a t  a concen t ra -  
t ion of 1 m g / m l  and  Vicia seedlings were placed in these  
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solut ions for per iods  up to 3 h. Al iquots  of solut ion and  
roo t  t ips  were  r e m o v e d  periodical ly,  dr ied  on p l a n c h e t t e s  
and  c o u n t e d  on a Nuclear-Chicago gas flow counter .  A t  
the  end of 3 h, t he  root  t ips  were cut  off and  fixed in 10% 
neu t ra l  formalin.  Sect ions  were  cu t  4/~ thick,  deparaf f in-  
ized, a n d  d ipped  in NTB-2  emuls ion.  R a d i o a u t o g r a p h s  
were  deve loped  according  to  s t a n d a r d  procedures .  

Results. R a d i o a c t i v i t y  g radua l ly  d i sappea red  f rom the  
med ium,  wi th  a 50% decrease  occurr ing  over  a 3 h period.  
S imul taneous ly  the  roo t  t ips  became  radioact ive .  The 
r ad ioau tog raphs  showed t h a t  m o s t  of t he  label  was  
adsorbed  to  t he  cell walls, but ,  for each  p ro te in  fract ion,  
the re  was also some label wi th in  the  cells. The q u a n t i t y  
of in t racel lu lar  label var ied  cons iderab ly  be tween  roo ts  

Characteristics of histone fractions 

Fraction pH of Basic- Lys/arg % of cpm/nlg 
No. isolation acidic ratio total protein 

amino histone 
acids 

I 2.8-1.8 1.9 7.8 25 137,000 
II 1.8-1.4 1.5 2.5 30 41,000 
III 1.4-0.6 1.4 1.5 45 18,000 

and  was h ighes t  in the  per iphera l  ceils. F rac t ion  I, the  
m o s t  lysine-r ich historic, en t e red  the  cy top l a sm only  
(Figure 1), b u t  b o t h  f rac t ions  I I  and  i I I  were  found  
pr imar i ly  in the  nucleus, wi th  f rac t ion II  localized in the  
nucleolus (Figure 2). The to ta l  h i s tone  was  in b o t h  cy to -  
p lasm and  nucleus (Figure 4). 

Discussion. His tones  have  been shown to  be toxic  2,~ 
and  m a y  inh ib i t  root  g rowth  when  used for a p ro longed  
per iod  of t ime 9. However  in a shor t  per iod of t ime,  as 
used here, no obvious  evidence of cell d a m a g e  was seen. 
The resul ts  are  in general  ag reemen t  wi th  3 r ecen t  
s tudies ,  which however  used d i f ferent  h i s tones  and  differ-  
en t  cell types .  BUKRINSKAYA et  al. ~° d e m o n s t r a t e d  C 14- 
chick e m b r y o  h i s tone  to be over  the  nucleus  and  especi-  
al ly a round  the  nucleolus in Hep-2  cells and  BLAZSEK 
and  GYERC;YAY n, using f luorescent - labeled  calf t h y m u s  
h is tone  wi th  Ehrl ich asci tes t u m o r  cells, r epor ted  fluores- 
cence in t h e  nuclei of some cells and  in t he  nucleolus.  
RYSER and  HANCOCK a, us ing far  lower concen t r a t i ons  of 
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Radioautographs with focus oil silver grains. All 
× 100. (l) Root treated with historic fraction I; (2) 
root treated with histone fraction If; (3) root treated 
with histone fraction I I I; (4) root treated with total 
histone. 
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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 h e  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. 

1 17. VALLEALA, Arehs ital. Biol. 105, 1 (1967). 
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