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resembled  one a n o t h e r  in mode ra t i ng  effect ,  b u t  di f fered w/ ihrend zentra le  S t imu lan t i en  wie A m p h e t a m i n  eine urn- 
cons iderab ly  f rom control  d ia lysa te  or a m p h e t a m i n e  9,1°. gekehr te  W i r k u n g  en t fa l ten .  

Zusammen/assung. Die \Vi rkung des Schlafd ia lysa tes  
des Kan inchens  auf  das  Gehi rn  eines no rma len  E m p -  
fiingers kennze ichne t  sich du reh  E r r e g b a r k e i t s z u n a h m e  
des mediozent ra len  somnogenen  t h a l a m i s c h e n  Feldes  
(Ampl i tudenzunahme  der  im Cor tex  ausgel6s ten  Po t en -  
tiale). Eine  iihnliche Wi rkung  fibt Chlorpromaz in  als 
zent ra ld i impfendes  P h a r m a k o n  und  Subs t anz  P aus, 
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Mucopolysaccharides in Experimental Hepatic 
Fibrosis 

Chronic a d m i n i s t r a t i on  of h e p a t o t o x i c  agents  induces  
hepa t ic  sclerosis in t he  ra t ,  which  is general ly  well 
es tab l i shed  a f te r  100 days .  A t  t he  beg inn ing  of th is  
pa thologic  change  one can see the  accumula t ion  of an 
ext race l lu lar  mater ia l ,  which  gives h i s tochemica l ly  a 
posi t ive  per iodic  ac id-Schi f f  reac t ion  and  d isp lays  m e t a -  
c romas ia  a l t e r  s t a in ing  wi th  to lu id ine  blue.  The  muco-  
po lysacchar ide  n a t u r e  of th is  subs t ance  is now genera l ly  
accep ted  accord ing  to  t he  f indings  of POPPER et  al. 1. The  
possible role of th i s  mate r ia l  in hepa t i c  f ibrogenesis  led us 
to s t u d y  t h e  b iochemica l  modi f i ca t ions  of mucopolysac -  
char ide  c o n s t i t u e n t s  dur ing  chronic  c a rbon  t e t r ach lo r ide  
i n t o x i c a t i o n  in ra t .  

14 W i s t a r  male  ra t s  (300-400 g) received s u b c u t a n e o u s  
ca rbon  te t rach lor ide  (0.15 ml  in 0.5 ml minera l  oil) twice 
weekly  over  a per iod of 3 mon ths .  The  animals  were al- 
lowed a regular  diet ,  A t  the  end of the  e x p e r i m e n t  the  14 
e x p e r i m e n t a l  and  5 cont ro l  an imals  were killed, t he  l iver 
i m m e d i a t e l y  homogen ized  a t  0°C, del ipidized ~ and  dried.  
The following q u a n t i t a t i v e  d e t e r m i n a t i o n s  were t h e n  per-  
fo rmed  : h y d r o x y p r o l i n e  ~ ; t o t a l  hexosamines  4; e x t r a c t i o n  
of s and  d e t e r m i n a t i o n  of hexuron ic  acids e; and  to t a l  pro-  
te in  b o u n d  su lpha t e sL  Our  resul ts  are  s u m m a r i z e d  in the  
Table.  

Tile following po in t s  m a y  be emphas i zed :  (1) A t  the 
end  of t he  3 -mon th  per iod  of  in toxica t ion ,  micronodula r  
f ibrosis  was  macroscopica l ly  visible and  t h e  accumula t ion  
of collagen in the  f ibrot ic  l ivers was  marked .  This  was 
d e m o n s t r a t e d  by  a fivefold increase in the  hydroxypro l ine  
c o n t e n t  of d a m a g e d  livers as c o mp a r e d  to  the  normal  ones. 
(2) The to ta l  hexosamine  c o n t e n t  was increased b y  79% 
and  p ro te in  b o u n d  su lpha tes  b y  94% of the  normal  values. 
The  differences b e t w e e n  these  averages  and  those  of the 
controls  are v e r y  signif icant .  (3) In  c o n t r a s t  w i th  these 
obvious  changes,  the  concen t r a t ion  of hexuron ic  acids in 
t h e  pa tho log ic  l ivers was  p rac t ica l ly  t he  s ame  as t h a t  in 
t he  no rma l  livers. The  h igh  va lue  of t he  corre la t ion  coeffi- 
c ien t  (Figure) b e t w e e n  t h e  h e x o s a m i n e  c o n c e n t r a t i o n  and 
t h e  p ro te in  b o u n d  su lpha te s  in t he  pa tho log ic  livers is 
ev idence  t h a t  the  hexosamine - r i ch  ma te r i a l  is su lphated .  
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Mean values and standard deviations of hydroxyproline, total hexosamine, total hexuronic acid and protcin-bouud sulphate concentration 
in dried de-fatted liver of uormal and CC14-treated rats 

Hydroxyproline Total Total Protein-bound 
hexosamines hcxuronic acids sulphates 

mg[100 g rag/100 g rag/100 g rag/100 g 

Normal (5) 108.04 4- 14.29 441.66 4- 34.40 144.33 4- 18.52 72.32 ± 12.97 

CCl4-treated (14) 510.51 4- 142.04 794.89 4- 105.38 136.14 4- 28.57 164.80 :I: 54.75 

't' 4.77 5.93 0.015 2.64 
p ~ 0.001 ~ 0.001 > 0.90 0.02 > p > 0.01 

't ': significance test. p: significance level. 
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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.  
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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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