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elicited drinking preferentially of tap water and that  
a plateau was reached at 30 rain. Eat ing was not  induced. 
The injections of isotonic saline alone were without effect 
on the ingestion either of tap water or of saline. 

EHeet o/ atropine on drinking induced by carbachol. 
Figure 1 B shows that  the intraseptal injection of  
150 ~g of atropine sulfate inhibited the effect of 1 t~g of 
carbachol injected through the same cannuta 80rnin 
afterwards. 

E//ect o/atropine on drinking induced by fluid depriva- 
tion. In  Figure 2 A) the compensatory intake of water 
and saline by rats after 18 h of fluid deprivation is 
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Fig. 2. A) Cumulative intake of total water and NaC1 1.5% in rats 
following 18 h of fluid deprivation. B) Inhibitory effect on this intake 
produced by 150 ~g of atropine given 80 min before the measure- 
ments of the intakes. Same indications as Figure 1. 

demonstrated. Figure 2 13) depicts the blocking effect 
on this ingestion by 150 gg of atropine injected into the 
septal area 80min  before the measurements of the 
intakes. 

Discussion. Certain number of papers indicate tha t  
drinking mechanism involves neurons assembly which 
are sensitive to cholinergic st imulation (FISHER and 
COURY 4, COURY s, GROSSMAN s, CHIARAVIGLIO and TA- 
LEISNIK ~, ANTUNES-RODRIGUES and McCA~cNs). In  the 
present experiment, this event was strengthened regarding 
septal area. One interesting observation is based upon 
the fact tha t  the augmented ingestion elicited by car- 
bachol was preferential for tap water. I t  is known that  
electrolytic lesions of septal area in rats evoked an 
increase of NaC1 solution and a diminution of tap water 
ingestion (NEGRO-VILAR et al)).  I t  appears that  septal 
area normally restrains the intake of NaC1 and stimulates 
the intake of water. This action could be made through 
the  postulated circuit integrated by septal area, amygdala 
and hypothalamus. 

Resumen. La inyecci6n intraseptal de carbacol en ratas 
determin6 la ingesti6n de agua. Este efecto, como asi 
tambien el provocado por 18 h de privaci6n de liquidos, 
fu6 bloqueado por atropina. Estos resultados apoyan la 
hip6tesis de que el mecanismo de la ingesti6n de liquidos 
en el Area septal comprende neuronas colin6rgicas. 
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T o o t h - g r i n d i n g  D u r i n g  S l e e p  a s  a n  A r o u s a l  R e a c t i o n  

On the basis of the responses to therapeutic procedures, 
several tentat ive interpretations 1 have been proposed 
on the generation mechanism of tooth-grinding during 
sleep. However, these hypotheses apply only to selected 
cases; most tooth-grinders are practically irresponsive 
to current therapeutic approaches. I t  is the aim of the 
present investigation to make some contr ibution to the 
elucidation of the central mechanism of tooth-grinding 
during sleep through studying it  in the light of the 
physiology of sleep. 

Thirteen all-night polygraphical recordings were per- 
formed on 8 male tooth-grinders of age between 19 and 
41 who slept in a sound-attenuated chamber. 282 episodes 
of tooth-grinding were identified by hearing tile sound 
through a microphone in front of tile face of the subject 
and by recording the integrated potentials of the output  
of the microphone. 67~/o of the episodes were obtained 
on a background of lighter sleep stages, tha t  is stages 

I and I I  assessed from the criteria of DEMENT and 
KLEIT~'tAN ~. This is comparable with the results of 
REDZNG et a l ) .  Long episodes of tooth-grinding were 
consistently followed by a considerable lightening of 
sleep stage or sometimes by awakening, while short 
episodes were usually not associated with any distinct 
shift of sleep stage. During paradoxical sleep 57 incidents 
of tooth-grinding were recorded. They were short in 
duration without exception and never observed during 
tlle bursts of rapid eye movements where arousal threshold 
is higher than during ocular-quiescent phase in the same 
sleep stage. 

Trains of ~-waves on EEG could be, in 49% of all 
incidents, recognized during intervals of characteristic 
rhythmic EMG activities of tooth-grinding which con- 
taminated the simultaneously recorded EEG. K-com- 
plex*, which is evoked on EEG by external and pre- 
sumably also by internal  arousing stimuli, preceded the 
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occur rence  of t o o t h - g r i n d i n g  in  67 o u t  of 105 cases 
o b t a i n e d  d u r i n g  sleep s tage  I I  whe re  K-complexes  m a k e  
t h e i r  a p p e a r a n c e  m o s t  obv ious ly .  

I n  al l  inc iden ts ,  t h e  h e a r t  r a t e  n e v e r  fai led to  be  
acce lera ted ,  a n d  t h e  f inge r - t ip  p l e t h y s m o g r a m  reco rded  
pho toe l ec t r i ca l l y  i n d i c a t e d  t h e  s ign of cons t r i c t i on  of 
s u b c u t a n e o u s  vessels  d u r i n g  t h e  t a c h y c a r d i a .  T h e  t e m -  
po ra l  r e l a t i onsh ip  b e t w e e n  t h e  onse t  of t o o t h - g r i n d i n g s  
a n d  t h a t  of t h e  c a r d i o v a s c u l a r  e v e n t s  w as  v a r i o u s ;  in  
some  i n s t a n c e s  t h e  f o r m e r  s e e m e d  to  h a v e  p r o m p t e d  
t he  l a t t e r ,  whi le  in  o t h e r s  t h e  f o r m e r  fol lowed t h e  l a t t e r .  

E l e c t r o d e r m a l  p o t e n t i a l s  of t h e  fo rea rm w h i c h  c a n  be  
evoked  d u r i n g  s leep b y  a rous ing  s t imut iS,  were  o b s e r v e d  
in 24 o u t  of 44 episodes  of t oo th -g r ind ing .  E t e c t r o d e r m a l  
p o t e n t i a l s  of t h e  pa lm,  w h i c h  a re  o u t s t a n d i n g  d u r i n g  
a l e r tnes s  a n d  depressed  in deeper  s leep stages*,  were  
r ecorded  in 5 o u t  of 62 episodes.  

sugges ted  b y  t he  s tud ies  on  t h e  d i scharge  p a t t e r n  of s ingle 
neurons% On a n  occas ion  where  t h e  r ecove ry  of p r o p e r  
f u n c t i o n i n g  of t h e  m o t o r  c e n t e r  lags  b e h i n d  t he  a rousa l  of 
t h e  n i g r o s t r i a t a l  sys tem,  t o o t h - g r i n d i n g  m a y  be  re leased.  

]~ROUGHTON 10 h a s  p o s t u l a t e d  t h a t  n o c t u r n a l  enures is ,  
n i g h t - m a r e  a n d  s o m n a m b u l i s m  are  m a n i f e s t e d  b y  t h e  
m e c h a n i s m  of ' c a r r y i n g - o v e r '  of t h e  s t a t e  of s low-wave  
sleep i n t o  wakefu lness .  A l t h o u g h  these  d i so rders  m a y  
a p p e a r  to  be  b a s e d  upon  c e n t r a l  m e c h a n i s m  s imi l a r  to  
t h a t  of  t oo th -g r i nd ing ,  t h e  occur rence  of t h e  l a t t e r  is 
n o t  r e s t r i c t e d  to  s low-wave  p h a s e  of sleep. 

I t  h a s  been  r e p o r t e d  t h a t  t h e  a d m i n i s t r a t i o n  of  a 
t h e r a p e u t i c  dose  of d i h y d r o x y p h e n y l a l a n i n e ,  t h e  pre-  
cursor  of  d o p a m i n e ,  to  a p a t i e n t  su f fe r ing  f rom P a r k i n -  
son i sm h a s  p r o d u c e d  t o o t h - g r i n d i n g  n .  Th i s  f ac t  seems  
to  be  in  f a v o r  of our  a s s u m p t i o n  on  t h e  c e n t r a l  m e c h a -  
n i s m  of t oo th -g r ind ing .  

' I , I ! 

: ! ,  t f l : ! l  I 
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Induction of tooth-grinding by a sonic stimulation 
applied to a subject in sleep stage II. From top, 
bipafietal EEG on which a K-complex triggered 
by sonic stimulus is seen at the left and rhythmic 
EMG activities of tooth-grinding are superimposed, 
bilateral surface EMG of the cheek, heart rate 
showing tachycardia during the episode, and integra- 
ted potentials of the output of the microphone. Bars 
under the sound potentials indicate the sounds of 
tooth-grinding. The EEG tinder the tine is enlarged 
at the upper right to show a train of ~-waves. 

T h e  a b o v e  resu l t s  seem to  p o i n t  to  a p h e n o m e n o l o g i c a l  
f ea tu re  c o m m o n  to  al l  i nc iden t s  of t o o t h - g r i n d i n g  d u r i n g  
sleep, t h a t  is, i t  discloses i tse l f  as one  of t he  p e r i p h e r a l  
m a n i f e s t a t i o n s  o f  t h e  cen t r a l  e v e n t s  occur r ing  d u r i n g  
t r a n s i t i o n  f rom asleep to  a w a k e  State .  I f  t o o t h - g r i n d i n g  
is no t  p resc r ibed  b y  t h e  e s t a b l i s h m e n t  of a p a r t i c u l a r  
s t a t e  of sleep, b u t  m a k e s  i t s  a p p e a r a n c e  r a t h e r  unspeci f i -  
ca l ly  as a n  a rousa l  r eac t ion ,  i t  m u s t  be  ab le  to  be  i nduced  
e x p e r i m e n t a l l y  b y  a rous ing  t h e  s leeping  subjec t .  

Twe lve  episodes  of t o o t h - g r i n d i n g  could be  evoked  
b y  g iv ing  sonic s t imu l i  of d i f f e ren t  s t r e n g t h s  to  sub j ec t s  
in  d i f f e ren t  sleep stages.  As s h o w n  in  t he  Figure ,  sonic 
s t i m u l a t i o n  was  i m m e d i a t e l y  followed, in  general ,  b y  
a K - c o m p l e x  on  E E G ,  a n d  r h y t h m i c  m u s c u l a r  ac t i v i t i e s  
a n d  sounds  of  t o o t h - g r i n d i n g  ensued  w i t h  a l a t e n c y  of 
11.6 4- 6.7 sec. T h e  p o l y g r a p h i e a l  p a t t e r n  of i nduced  
t o o t h - g r i n d i n g s  was  i n d i s t i n g u i s h a b l e  f rom f l in t  of spon -  
t a n e o u s l y  occur r ing  ones.  

R e c e n t l y  i t  h a s  b e e n  ingen ious ly  w o r k e d  o u t  t h a t  
d o p a m i n e - c o n t a i n i n g  n e u r o n s  in t h e  n i g r o s t r i a t a l  s y s t e m  
of t h e  b r a i n  s t e m  are  r e spons ib l e  for  b e h a v i o r a l  a rousa l ,  
wh i l e  n o r a d r e n a l i n e - c o n t a i n i n g  n e u r o n s  in  t h e  m i d b r a i n  
r e t i c u l a r  f o r m a t i o n  are  i m p o r t a n t  for  t h e  m a i n t e n a n c e  
of t h e  a c t i v a t e d  E E G  p a t t e r n L  T o o t h - g r i n d i n g  wil l  
m a n i f e s t  i tse l f  if, d u r i n g  t r a n s i t i o n  f r o m  s leep t o  wake-  
fulness ,  t h e  d o p a m i n e - c o n t a i n i n g  n i g r o s t r i a t a l  s y s t e m  
inf l ic ts  a p a r t i c u l a r l y  p o t e n t  d r ive  u p o n  t h e  b r a i n  a reas  
d i r ec t ly  c o n c e r n e d  w i t h  t h e  j a w  m o v e m e n t  of t o o t h -  
g r ind ing ,  w h i c h  h a v e  been  local ized in  t h e  r a b b i t  s . On  
t h e  o t h e r  h a n d ,  u p o n  arousal ,  t h e  n o r a d r e n a l i n e - c o n -  
r a i n i n g  m i d b r a i n  r e t i cu l a r  f o r m a t i o n  is cons ide red  to  
b r i n g  t h e  d i so rgan ized  f u n c t i o n a l  s t a t e  of t h e  ce reb ra l  
co r t ex  d u r i n g  sleep to  a n  o rgan ized  one, as h a s  b e e n  

Rdsumd. A cause  du  c o m p o r t e m e n t  des  ind ices  poly-  
g r a p h i q u e s  e t  s u r t o u t  d u  fa i t  de  p r o v o c a t i o n  p a r  des  
s t imu l i  d '6vei l ,  on  conc lu t  que  le g r i n c e m e n t  des  d e n t s  
p e n d a n t  le s o m m e i l  se m a n i f e s t e  c o m m e  une  sor te  de 
rdac t ion  d 'dvei l .  
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