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e thy l - i so th iouronium bromide) was added af ter  neut ra l i -  
za t ion and  incubat ion  a t  20°C for 30 rain. The  final  con- 
cent ra f ion  of  E. coli endotox in  8 was 100/~g/ml. The  mix-  
tures  wi th  a f inal  vo lume  of 2 ml  were  incuba ted  a t  37°C 
for 90 min in polye thylene  tubes.  Af te r  centr i fugat ion,  
h i s tamine  and serotonine de te rmina t ions  4 were carr ied 
ou t  in superna tan ts  and sediments .  

A m o n g  the  th io l -compounds  e x a m i n e d , / - c y s t e i n ,  mer-  
captoethanol ,  thioglycol ic  acid  and A E T  show 20-50% 
inhib i tory  effect  on the  h i s tamine  release also in a concen-  
t ra t ion  of 5 m M ,  wh i l e  reduced_ g lu ta th ion  has  such an  
effect o n l y  a t  10 m M  concen t ra t ion  (see Table).  The  
above-ment ioned  compounds  - w i th  the  except ion  of 
g lu ta th ion  - inhibi ted  complete ly ,  in a concen t ra t ion  
grea ter  t h a n  20 raM, the  endotox in- induced  h i s t amine  
release and  p la te le t  agglut inat ion,  fu r the rmore  the  mor-  
phological  changes:  the  p la te le ts  d id  no t  lose the i r  double  
re f rac ted  contours  in such a m e d i u m  under  the  effect  of 
endotoxin .  Such an effect  of d-penici l lamine (=d-fl-fl'- 
dimethylcys te in)  was no t  observed,  and likewise the  
p la te le t  agglu t ina t ion  was no t  inhib i ted  by  ascorbic  acid, 
which  is a wel l -known reducing  agent .  The  above-men-  
t ioned  compounds  inhib i ted  also the  serotonine  release in 
a s imilar  m a n n e r  to  t he  h i s t amine  release. 

There  are da t a  t h a t  t he  endo tox in  effect  shows in  
m a n y  respects  a close s imi la r i ty  to  t he  consequence  of t he  
an t igen-an t ibody  in terac t ion .  These  similar i t ies  can  be  
we l l  expla ined  wi th  the  na tu ra l  endo tox in  hypersensi -  
t i v i t y  ~,0 and fur ther  t h a t  no rmal  sera conta in  also ant i -  

bodies agains t  endo tox inT-L GILBERT and BRAUDE'S ex-  
pe r imen t s"  call  a t t en t i on  to t he  possible pa r t i c ipa t ion  of 
complement .  The  one possibi l i ty  in exp la in ing  the  effect  
of SH-compounds  is t h a t  these  substances  m a y  reduce 
the  na tu ra l  an t i body  agains t  endotoxin .  The  examina -  
t ions of the  s t ruc tu re  of an t i body  demons t r a t ed  the  im- 
por t ance  of t h e  S - S  l inkage in t he  func t ion  of ant i -  
bodies X0, n .  Accord ing  to  our  exper iments ,  t he  above-  
men t ioned  SH-compounds  inh ib i ted  t h e  guinea-pig  
complemen t  in sensi t ized sheep 's  red  blood cells; fur ther-  
more  the  cyste in  inh ib i ted  the  prec ip i ta t ion  of ova lbumin  
and  na t ive  o v a l b u m i n  an t i se rum 1~. The  reducing  and 
dissociat ing ac t ion  of some SH-compounds  on the  S - S  
l inkages is well known in the  case of t he  7-globulins and 
macroglobulins~% On the  basis o f t  he  above-men t ioned  
data ,  i t  is suggested t h a t  t he  inh ib i to ry  effect  of  the  th iol -  
compounds  descr ibed is due to t he  reduc t ion  of the  na tu ra l  
ant ibodies  o r  o the r  c o m p e t e n t  macromolecules .  

Zusammen/assung. Es  wird festgestel l t ,  dass gewisse 
Th io lve rb indungen  wie Cystein,  Mercaptoe thanol ,  Thio-  
glycols~ture und A E T  die yon  E n d o t o x i n  ausgeltiste 
Thrombocy ten -Agg lu t ina t ion ,  die Fre i se tzung  yon  His t -  
amin  und  Serotonin  im  K a n i n c h e n - T h r o m b o c y t e n p l a s m a  
hemmen .  
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Substances Inhibition of Inhibition of histamine release 
agglutination % 

5mM 10mM 20mM 

Cystein + 20-30 40-60 80-100 
Reduced glutathion + - 20-30 30-40 
Mereaptoethanol + 80-50 80-100 100 
Thioglycolic acid + 25-40 60-80 100 
ART + 30-50 80-100 100 
Penicillamine ~ ~ ~ 
Ascorbie acid 1~ - - - 
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Monosynaptic Reflex and Natural Sleep 

Since the  re-apprecia t ion  oi the  so-called paradoxica l  
phase of sleep 1, var ious  features  of this  sleep have  been 
described and possible mechan isms  h a v e  been suggested 8. 
There  are  cer ta in  typ ica l  ac t iv i t ies  in the  mo to r  sys tem,  
such as t he  silence of neck  muscles and  occasional  twi tch-  
like cont rac t ions  of muscles,  inc luding the  rap id  eye  
movemen t .  The  present  pape r  will  show t h a t  the  mono-  
synapt ic  ref lex (MSR) discharge f rom the  lumbar  spinal  
motoneurons  is depressed dur ing this  phase of sleep in 
the  cat .  

Pairs of si lver electrodes,  s imilar  to  those used by  
SWETT and POMPEIANO s'4, were implan ted  in t he  t ibial  
or  peroneal  nerve  a t  t he  popl i tea l  fossa of t he  chronic 

cat.  I n  order  to avoid  the  con tamina t ion  of muscle con- 
t r ac t ion  and propr iocept ive  7 moto r  ac t iv i ty ,  nerves  were 
crushed a t  the  d i s ta lmos t  par t .  S t imula t ing  the  cen t ra l  
por t ion  of the  recording ne rve  bipolarly,  the  act ion poten-  
t ia l  of ref lex origin could  be  recorded f rom the  dis ta l  p a r t  
of t he  t ibial  or peroneal  nerve,  e i ther  b ipolar ly  or  mono-  
polarly,  wi th  a l a tency  of abou t  4 msec. Recorded  in 

1 W. DEMENT, EEG olin. Neurophysiol. 10, 291 (1958). 
M. JouvET, Arch. ital. Biol. 100, 125 (1962). 
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F igure  1 a re  e x a m p l e s  of t h e  r e sponse  o b t a i n e d  f rom t h e  
t ib ia l  n e r v e  w i t h  b i p o l a r  lead b y  t he  s t i m u l a t i o n  of t h e  
same nerve .  

Fig. 1. Monosynaptic reflex responses produced by stimulating the 
tibial nerve bipolarly and recorded also bipolarly from the same 
nerve at the more distal portion than the stimulus site. Two traces 
in each record show the same response, but with different amplifica- 
tion, being 0.02 and 0.1 mV respectively, as seen from the peak to 
peak readings of 1000 cps wave at the bottom. The stimulus intensity 
Used was 0.84 V, 0.I mS pulse, being 1.1 times as large as the 
threshold for MSR elicitation. Upper two pairs (A) are from awake 
State. The third one (O) is from the drowsy state and the fourth one 

(P) is from the paradoxical state. 
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Pig. 2 Comparison of the extensor monosynaptic reflex size in ~tV 
(ordinate) represented as function of the stimulus intensity (abscissa) 
during two states of sleep: drowsy state (O) and paradoxical state 
(P). Square pulses of 0.1 msec duration were used for bipolar stimu- 
lation of the tibia] nerve. Each point represents the average value of 
more than 5 responses at a repetition rate of 0.1 sec, recorded bi- 
POlarly from the same nerve. The threshold for the response in the 
drowsy state before and after the paradoxical phase was stable and 

0.78 V, which was taken as the standard in the abscissa axis. 

I n  good  a g r e e m e n t  w i t h  LLOYD'S resu l t s  5, o b t a i n e d  i n  
a s imi la r  s i t u a t i o n  in  t h e  a c u t e  ca t ,  t h i s  p o t e n t i a l  was  
iden t i f i ed  as t h e  m o n o s y n a p t i c  re f lex  of G r o u p  I a  f ibres  
for  the fo l lowing reasons .  F i r s t ly ,  t h e  r e sponse  was  
abo l i shed  b y  c u t t i n g  t h e  a p p r o p r i a t e  dor sa l  roots .  Second-  
ly, t h e  t h r e s h o l d  s t i m u l u s  for  e v o k i n g  t h e  r e sponse  was 
sma l l  ( a b o u t  0 .4-0.8 V a t  0,1 msec  d u r a t i o n  of t h e  pulse)  
a n d  on ly  1.1-1.3 t i m e s  as  la rge  as  t h e  t h r e s h o l d  for  
d i r ec t ly  evoked  c o n d u c t i n g  n e r v e  po ten t i a l .  Acco rd ing  to  
LLOYD, 4 msec  l a t e n c y  of t h e  t i b i a l  n e r v e  is n e c e s s a r y  a n d  
suf f ic ien t  for  t h e  a f f e r e n t  c o n d u c t i o n  (1.4 msec) ,  c e n t r a l  
de lay  i nc lud ing  one s y n ap s e  ( i .1 msec) ,  a n d  e f fe ren t  con-  
d u c t i o n  (1.5 msec).  

T h e  m o n o s y n a p t i c  re f lex  r e sponses  were  e l ic i ted  b y  
r e p e a t i n g  single shock  s t i m u l a t i o n  a t  a f r e q u e n c y  of 0.1 
cps w i t h  va r i ed  in t ens i ty .  T h e i r  a m p l i t u d e s  were  com-  
p a r e d  b e t w e e n  t w o  s t a t e s  of s leep:  t h e  d r o w s y  s t a t e  (O), 
f e a tu r ed  w i t h  t h e  sp ind le  b u r s t  in  t h e  neocor t i ca l  E E G ,  
a n d  t h e  p a r a d o x i c a l  s t a t e  (P), f e a t u r e d  w i t h  t h e  low vo l t -  
age fas t  E E G ,  lack  of n e c k  musc le  E M G  a n d  a p p e a r a n c e  
of r ap id  eye  m o v e m e n t s .  F o r  each  s t a t e  of  sleep, t h e  
av e r ag e  size of more  t h a n  5 r e sponses  of t h e  t i b i a l  n e r v e  
is p l o t t e d  in  F igu re  2 as  a f u n c t i o n  of t h e  s t i m u l u s  i n t e n s i t y  
r e l a t ive  to  t h e  t h r e s h o l d  a t  t h e  d r o w s y  s ta te .  I t  is re-  
m a r k a b l e  t h a t  in  t h e  p a r a d o x i c a l  p h a s e  t h e  t h r e s h o l d  of 
M S R  is h i g h e r  a n d  t h e  a v e r a g e  size i s  sma l l e r  a t  a n y  
i n t e n s i t y  t h a n  in  t h e  d r o w s y  s t a t e .  R e c o r d s  i n  F i g u r e  I 
i l l u s t r a t e  samples  of t h e  M S R  re sponse  of t h e  t ib i a l  n e r v e  
a t  t h e  two  s t a t e s  of sleep, e l ic i ted  b y  a s ingle  s h o c k  of a n  
i n t e n s i t y  s l igh t ly  a b o v e  t h e  t h r e s h o l d  ( 1 . 1 ×  T). T h e  
u p p e r  two  records  (A) were  t a k e n  w h e n  t h e  a n i m a l  was  
awake,  b o t h  in E E G  a n d  b e h a v i o u r .  T h e  t h i r d  one (O) 
was  t a k e n  in  t h e  d r o w s y  s t a t e ,  a n d  t h e  f o u r t h  one (P)  
was f rom t h e  p a r a d o x i c a l  s t a t e  in  w h i c h  d i s a p p e a r a n c e  
of t h e  ref lex w as  d e m o n s t r a t e d .  T h r e s h o l d  increase  a n d  
smal l e r  sizes of  t h e  M S R  were  also o b s e r v e d  in  t h e  
pe ronea l  nerve .  

T h e  s u p r a s p i n a l  or ig in  of t h i s  M S R  depress ion  of n o n -  
rec iproca l  n a t u r e  was  i n d i c a t e d  b y  t h e  f ac t  t h a t  t h e  de-  
press ion  was  n o t  o b s e r v e d  in  ca t s  w h i c h  h a d  u n d e r g o n e  
comple t e  sp ina l  sec t ion  a t  t h e  lower  t h o r a c i c  level  t h r e e  
weeks  p rev ious ly .  

W h e t h e r  t h e  M S R  dep re s s ion  o b s e r v e d  is caused  b y  
r e d u c t i o n  of t h e  e x c i t a t o r y  in f luences  f r o m  h i g h e r  s t ruc -  
t u r e s  to  t h e  m o t o n e u r o n  or  b y  e n h a n c e m e n t  of t h e  in-  
h i b i t o r y  inf luences ,  e i t h e r  p r e s y n a p t i c  o r  p o s t s y n a p t i c ,  
is a p r o b l e m  for  t h e  fu tu re .  

Rdsumd. Le r6f lexe m o n o s y n a p t i q u e  (MSR) du  ne r f  
t ib i a l  ou du  pSron ie r  a *t6 obse rv6  chez  le c h a t  i n t a c t  en  
exper iences  c h r o n i q u e s  e t  non -anes the s i~  a u c o u r s  des  
deux  d i f f6ren tes  p h a s e s  du  sommei l ;  la  p h a s e  de h a u t -  
vo l t age  ou des f u s e a u x  e t  la  p h a s e  p a r a d o x a l e  de bas-  
vo l tage .  

Au cours  de  ce t t e  derni~re,  le M S R  d i m i n u e  d ' a m p l i t u d e ,  
s o u v e n t  m 6 m e  d i spa ra i t ,  e t  le seui l  es t  t o u j o u r s  h a u l  
plac6. 
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