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These  r e su l t s  sugges t  t h a t  t h e  a c c u m u l a t e d  m u c o p o l y -  
sacchar ide - l ike  m a t e r i a l  is h e x o s a m i n e - r i c h  a n d  s u t p h a t e d ,  
b u t  devo id  of u ron ic  acids.  SHETLAR et  al. 8 h a v e  n o t e d  t h e  
r e l a t ive  lack  of h e x u r o n i c  acids  in  w o u n d  t i ssue  f rom r ab -  
b i t s  a n d  dogs. T h e  a c c u m u l a t i o n  of s u l p h a t e s  in  h e p a t i c  
t i ssue  fol lowing tox ic  i n j u r y  is in  accord  w i t h  t h e  f ind ings  
of JUNGE H/3LSING a n d  HAUSS 9 a n d  PATRICK e t  al. 1°, in  
w h i c h  S 36 i n c o r p o r a t i o n  b y  m u e o p o l y s a c c h a r i d e s  was  in-  
c reased  in  r a b b i t s  a n d  r a t s  fol lowing l ive r  i n ju ry .  How-  
ever ,  t h e  f o r m e r  a u t h o r s  a s s u m e d  a n  inc reased  h e p a t i c  
a c c u m u l a t i o n  of c h o n d r o i t i n  s u l p h a t e s  a n d  did  n o t  specifi- 
ca l ly  measu re  t h e  h e p a t i c  u ron ic  acid con t en t .  
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Relationship between total hexosamine and protein-bDund sulphate 
concentrations in fibrotie livers. (Dried defatted tissue.) r = cor- 

relation coefficient, p = significance level. 

As ou r  d a t a  were o b t a i n e d  o n  whole  t issue,  t h e y  do  n o t  
a l low conc lus ions  r e g a r d i n g  t h e  i n t r ace l l u l a r  loca t ion  a n d  
chemica l  s t r u c t u r e  of t h e  s u b s t a n c e  or  subs t ances .  How-  
ever ,  t h e y  s t r o n g l y  sugges t  t h a t  t he  s u l p h a t e d  h e x o s a m i n e -  
r i ch  m a t e r i a l  a c c u m u l a t e d  d u r i n g  l iver  f ibrosis  m i g h t  
possess  a s t r u c t u r e  s imi la r  to  t h e  g l y c o s a m i n o g l y c a n s  
descr ibed  in  d i f f e ren t  t ypes  of n o r m a l  c o n n e c t i v e  t i ssues  tt. 

T h e  i so la t ion  a n d  chemica l  d e t e r m i n a t i o n  of t h e  sub-  
s t ance  is n o w  u n d e r  way .  

Rdsumd. L ' i n t o x i c a t i o n  ch ron ique  au t 6 t r a c h l o r u r e  de  
c a r b o n e  p r o d u i t  d a n s  le t i ssu  h 6 p a t i q u e  du  r a t  une  for te  
a u g m e n t a t i o n  des  h e x o s a m i n e s  e t  des  su l fa tes  li6s sans  
mod i f i e r  la t e n e u r  e n  acides  u ron iques .  Ces m o d i f i c a t i o n s  
s o n t  para l l~les  au  processus  de  fibrilogfin~se. Ces donn~es  
i n d i q u e n t  l ' a c c u m u l a t i o n  p a t h o l o g i q u e  d ' u n  matfir iel  de 
t y p e  g l y c o s a m i n o g l y c a n  sulfat6.  

EDITH ]VIIHAESCO* a n d  C. MIHAESCO 

*Centre de recherches isotopiques de l'Institut national 
de la Santd et de la Recherche Mddicale, Hdpital Beau]on, 
Clichy (Seine, France), June 21, 1965. 

s M .  R .  S H E T L A R ,  • .  L A C E F I E L D ,  B .  W H I T E ,  a n d  A .  J. S C H I L L I N G ,  

Proc. Soc. exp, Biol. Med. 100, 501 (1959). 
G. JudGE HOLSI~G and W. HAUSS, Struktur und Sto[Jwechsel des 
Bindegewebes (Eds. W. H. HAUSS and H. Loose; G. Thieme 
Verlag, Stuttgart 1960), p. 83. 

~o R. S. PATRICK and J. S. KENNEDY, J. Path. Bact. 88, 549 (1964). 
n L. ROBERT and Z. DISCHE, Biochem. biophys. Res. Comm. 10, 209 

(1963). 

Unit Responses of the Lateral Geniculate B o d y  

to Light Flashes during Wakefulness a n d  

Synchronized Sleep 

T h e  ex i s t ence  of a r e t i cu l a r  con t ro l  u p o n  t h e  respons ive-  
ness  of cells in  f i le  l a t e r a l  gen icu la te  b o d y  (LGB) is well  
es taMis t led  1,2. T h e  e n h a n c e m e n t  d u r i n g  r e t i cu la r  1,2 or 
n a t u r a l  2 a rousa l  of t h e  gen ieu la te  responses  evoked  b y  
electr ic  shocks  to  t he  c h i a s m  or  op t i c  n e r v e  shows  t h a t  t h e  
in f luence  is f a c i l i t a t o ry  in  n a t u r e .  I t  is surpr i s ing ,  how-  
ever ,  t h a t  t h e  r e sponses  evoked  b y  l i gh t  f lashes  a c t u a l l y  
decrease  dur ing ,  o r  soon  af ter ,  mesencepha l i c  r e t i cu l a r  
s t i m u l a t i o n  1. T h e  h y p o t h e s i s  1 of a n  occlus ion a t  t h e  level  
of t h e  genicu la te ,  b e t w e e n  r e t i cu l a r  a n d  r e t i n a l  i npu t s ,  
c a n n o t  easi ly  a c c o u n t  for  t h i s  d i sc repancy .  

T h i s  w o r k  is a n  a t t e m p t  to  r e - e x a m i n e  t h e  p r o b l e m  b y  
a s t u d y  of t h e  e v o k e d  responses  of s ingle L G B  uni t s .  

E x p e r i m e n t s  were p e r I o r m e d  o n  ca t s  w i t h  t h e  b r a i n  
s t e m  sec t ioned  i m m e d i a t e l y  r o s t r a l  to  t h e  ex i t  of t h e  5 th  
n e r v e  ( m i d p o n t i n e  p r e t r i g e m i n a l  p repa ra t ion3) .  Th i s  
p r e p a r a t i o n  cha rac t e r i s t i c a l l y  shows E E G  a n d  b e h a v -  
ionra l  p a t t e r n s  of wakefu lness  w i t h  some episodes  of syn-  
ch ron i zed  sleep. T h e  pup i l s  were  p a r a l y s e d  w i t h  a t rop ine .  
Spikes  were  r ecorded  f rom t h e  dorsa l  p a r t  of L G B  w i t h  
s tee l  mic roe lec t rodes .  I n  o rde r  to  con t ro l  t h e  effect  of  eye 
m o v e m e n t s  d u r i n g  t h e  w a k i n g  s ta te ,  some  e x p e r i m e n t s  
were p e r f o r m e d  on cu ra r i zed  ca ts .  T h e  L G B  cell  f i r ing  r a t e  

was  m e a s u r e d  b y  a B e c k m a n  coun te r .  A S y l v a n i a  1160 
glow t u b e  was  used to  a p p l y  l igh t  f lashes  300 msec  in  
d u r a t i o n ,  t h e  s t a r t  of t h e  f lash  b e i n g  s y n c h r o n i z e d  w i t h  
t h e  c o u n t e r  to  fac i l i t a t e  d e t e c t i o n  of c h a n g e s  in  ra te .  T h e  
response  to  t h e  l igh t  pulse  was ca l cu l a t ed  w i t h  r e spec t  to  
t h e  a v e r a g e  t a k e n  d u r i n g  6 sec before  t h e  l i gh t  pulse.  
E E G  a c t i v i t y  was  c o n t i n u o u s l y  r ecorded  b y  screws im-  
p l a n t e d  in  t h e  skull .  

T h e  resu l t s  c an  be  s u m m a r i z e d  as follows: (1) D u r i n g  
s leep t he  L G B  cell a c t i v i t y  occurs  in  b u r s t s  of h i g h  fre-  
q u e n c y  (300-500/sec) ,  whi le  d u r i n g  wake fu lnes s  i t  shows  
r a n d o m  p a t t e r n s .  T h i s  con f i rms  p rev ious  f ind ings  in  t h e  
i n t a c t  a n i m a l  4. T h e  a v e r a g e  s p o n t a n e o u s  f r e q u e n c y  is also 
genera l ly  h i g h e r  d u r i n g  wakefu lness .  A s t u d y  of t he  s t a n -  
d a r d  d e v i a t i o n  of t he  f r e q u e n c y  in 1 sec c o m p a r e d  to  t h e  
a v e r a g e  f r e q u e n c y  shows  a s t r o n g  increase  (up to  3-4  
t imes)  d u r i n g  sleep. (2) T h e  f i r ing  r a t e  of L G B  u n i t s  in  
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response  to  l ight  pulses is a lways  g rea te r  dur ing  wakeful -  
hess. (3) W h e n  the  l ight  pulse is decreased by  m e a n s  of 
neu t ra l  dens i ty  filters, a s t imulus  evoking a c lear-cut  dis- 
charge dur ing  wakefulness  will become  ineffect ive dur ing  
synchronized  sleep. The  Figure  shows an  example  of this.  
I t  can be seen t h a t  dur ing  synchron ized  sleep any  cor-  
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Flashes of light 300 msec in duration, of constant intensity, were ap- 
plied every 10 see. Relative rate response (vertical scale) is given by 
(x -- ~) / ~, where x is cell firing at the time of light pulse (the time of 
measure is 1 see), and ~ is average rate during 6 see prior to pulse. 
The synchronization of the EEG occurred spontaneously, while the 
second state of desynchronization was provoked by olfactory 

stimulation. 

re la t ion  b e t w e e n  l ight  s t imulus  and  cell firing response  is 
lost. (4) These  effects  are never  seen w h e n  the  responses  
of re t ina l  cells are s tudied.  

Our  resul ts  lead to t he  conclusion t h a t  L G B  uni ts  are 
s t rong ly  faci l i ta ted or d i s inh ib i ted  dur ing  wakefulness.  
This  ef fect  is tonic in na ture ,  since i t  is c o n s t a n t l y  ob- 
served  i n d e p e n d e n t l y  of t he  t r ans i t ion  f rom synchron ized  
sleep to  wakefulness .  Hence  i t  appea r s  to  be re la ted  to  a 
s t a t e  of wakefulness  r a t h e r  t h a n  a phas ic  p h e n o m e n o n  of 
arousal  5. 

Riassunto .  Regis t raz ione  mic roe le t t rod ica  esegui ta  in 
ga t t i  p re t r igemina l i  dal la  pa r t e  dorsale  del  nucleo genicu- 
la to  la tera le  (LGB). Si d i mo s t r a  che le cellule del  LGB 
h a n n o  una  r i spos ta  maggiore  in f requenza  a brev i  lampi  di 
luce d u r a n t e  la vegtia anzich6 d u r a n t e  il sonno  sincroniz-  
zato. 
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Disparit ion de prot4ines urinaires sp6cifiques 
dans le syndrome n6phrotique A la Puromycine  1 

Les prot6inur ies  pa tho log iques  chez l ' h o m m e  o n t  fait  
l ' ob j e t  de n o m b r e u x  t r a v a u x  de recherches  ~-6. Les au teur s  
on t  tous  remarqu6  la pr6sence d ' u n e  quan t i t6  61ev6e de 
prot6ines  s6riques dans  l 'u r ine  des n6phrot iques .  Des 16- 
sions caus6es au fil tre r6nal s emb len t  4tre ~ l 'origine de ce 
ph6nom6ne  2,3. 

Q u a n t  aux prot6ines  ur inai res  sp6cifiques, qui ne pro-  
v i e n n e n t  pas  du s6rum, leur pr4sence n ' a  6t4 rappor t6e  
que s p o r a d i q u e m e n t  dans  l 'u r ine  h u m a i n e  normale  3,7,~. La  
mucopro t6 ine  de TA-~M et I~{ORSFALL 9 et  les deux  est6rases 
ur inaires  m i g r a n t  61ect rophor6t iquement  dans  la zone des  
~- e t  y-globulines son t  a p p a r e m m e n t  d 'or ig ine  r6nale~. 
Dans  le pr6sent  t ravai l ,  nous  voul ions  suivre,  6 tape pa r  
6tape,  les c h a n g e m e n t s  darts la compos i t ion  e t  la na tu re  
des prot6ines  ur ina i res  au cours  du d d v e l p p e m e n t  de la 
n6phrose  exp6r imen ta le  p rovoqu6e  chez le r a t  pa r  des 
in jec t ions  de P u r o m y c i n e  1°. Not re  a t t e n t i o n  a 6t6 sp6- 
c ia lement  a t t i r6e  vers  l '6 tude  des modi f i ca t ions  i m m u n o -  
ch imiques  des  prot6 ines  ur inai res  spdcif iques dans  ce 
s y n d r o m e  n6phro t ique .  

2~Iatdriel et mdthodes. Des ra t s  m~les de souche  Sprague-  
Dawley,  p e s a n t  env i ron  100 g on t  6t6 divis6s en deux  
groupes :  t6moins  e t  n6phro t iques ;  les p remiers  a y a n t  
re~u q u o t i d i e n n e m e n t  une in jec t ion  sous-cutan6e de 0,3 ml  
de solut ion physio logique  (NaC1 ~ 0,9%), les derniers  0,3 
ml  de Pu romyc ine  ( con tenan t  le 6 -d im6thy laminopur ine ,  
3-amino-d-ribose,  un  aminonucl6oside)  5. 0,5% p e n d a n t  
14 jours  cons6cutifs  '0, Aux  7 ~ e t  14~ jours  depuis  le d6bu t  
de l 'exp6rience,  la moiti4 des a n i m a u x  de ehaque  groupe 

on t  6t6 plac6s dans  des cages h m6tabol isme.  Les  ur ines  de 
24 h on t  4t4 recueillies e t  filtr4es £ t r ave r s  le pap ie r  fi l tre 
W h a t m a n  no 1. Leur  t a u x  prot6ique  a 6t6 ensui te  mesur6 
au b iure t  n.  Elles on t  6t6 alors dialys6es con t re  de t 'eau 
distill6e p e n d a n t  24 h e t  lyophilis6es. Les a n i m a u x  on t  6t6 
ensui te  sacrifids par  d6capi ta t ion ;  leurs reins on t  6t6 pr6- 
lev6s et  soumis  ~, des  e x a me n s  his tologiques.  

L ' ana lyse  immuno61ect rophor6t ique  de l 'ur ine  normale  
e t  des urines pa tho log iques  a 5t6 effectu6e avec la poudre  
lyophilis6e, ~ l 'a ide de l ' appare i l  L K B ,  s u i v a n t  la m6- 
thode  d6cri te  pa r  GRABAR e t  WILLIAMS 12. Les prot6ines  
to ta les  on t  6t6 color6es pa r  le Rouge  Poneeau  S t and i s  
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