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al l  e x p e r i m e n t s  ~ as a r e su l t  of e lectr ic  s t i m u l a t i o n  of t h e  
t h o r a x  s y m p a t h e t i c  cha in  (6 v, 20 imp/see ,  5 msec).  T he  
p a t t e r n  of t he  neu rogen ic  responses  of r e s i s t ance  a n d  
capac i t ance  vessels ,  r eco rded  s i m u l t a n e o u s l y  in sk in-  
musc le  a n d  s p l a n c h n i c  a reas  is i l l u s t r a t e d  in  F i g u r e  3. 
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Fig. 3. Directivity of resistance and capacitance vessels responses 
in the skin-muscle and splanchnic regions under pressor synocarotid 
reflex (I), electric stimulation of the brachial nerve afferents (II), 
electric stimulation of the thorax sympathetic chain Nil). Designa- 
tions: on the ordinate, the quantity of experiments; white rectangles, 
responses of resistance vessels; black rectangles, responses of skin- 
muscle capacitance vessels; shade rectangles, responses of splanchni¢ 
capacitance vessels; above abscissa, constrictor response; below - 
dilatator response. 

Conclusion. Elec t r i c  s t i m u l a t i o n  of t h e  t h o r a x  sym-  
p a t h e t i c  c h a i n  r e su l t ed  in a c o n s t r i c t i o n  of r e s i s t ance  a n d  
c a p a c i t a n c e  vessels  in  sk in -musc l e  a n d  s p l a n c h n i c  v a s c u l a r  
zones.  S i m u l t a n e o u s  r e g i s t r a t i o n  of r e s i s t ance  a n d  capaci -  
t a n c e  vessel  re f lex  responses  in  sk in -musc le  a n d  s p l a n c h n i c  
a reas  r evea l ed  r e s i s t ance  vessel  r esponses  to  be  a lways  
cons t r i c to r ,  w h i l e  t h e  c a p a c i t a n c e  ones  m i g h t  be  e i t h e r  
i den t i ca l  or  d i f f e ren t  t h e i r  d i r ec t ion  be ing  considered.  
F u r t h e r m o r e ,  t h e  r e sponses  of c a p a c i t a n c e  vessels  in  t h e  
s ame  v a s c u l a r  zone m a y  differ  d i r ec t iona l ly  f rom t h e  
responses  of r e s i s t a n c e  vessels.  

B~mo~w. DaeKTpnqecKaa CTHMyJ-I~IIIHR rpy~lHOfi cn:ana- 
THqeCKOI~ l~enoqKH BbBblBaeT KOHCTpHKIIHIO pC3HCTHBHbIX H 
eMKOCTHblX cocy/IoB B KOH(HO-MbIIIIeqH0~ H cunaHxHHqecKoff 
06nacT~x. H3yqeHHe peqb~eKTopahlx peaKttafi pe3ncTHBHhlX 
H eMI<OCTHBIX Cocy]IOB O~HoBpebleHH0 B KOX'<HOMI, ILLIeqHOi~i H 
cmIaHXHHqecKoi~ 06nacT~x noKa3a~o, qT0 peaKunH pe3R- 
CTHBHbIX c0cy;IOB Bcer)Ia HMeIOT OAHOHarlpaB~eHHM~ KOH° 
crpHKTOpHbI~ xapaKTep, Tor~la KaK peaKl~HH eMKOCTHb]X 
c0cyA08 yKa3aHHMX 06~acTefi MOFyT 6brrb KaK 0]IHHaKOB- 
bIMH, TaK H pa3JlHqHbIMH ri0 3HaKy. Kp0Me TOFO, peaK[IHn 
eMK0CTHblX cocy)~OB O)IH0~ n TOi~ >Ke 06.rlacTll MOFyT 0T/IH- 
qaTbCH 0T peaKt~n~ pe3HCTHBHMX II0 HanpaB~]eHHOCCn. 
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Water  and S o d i u m  Chlor ide  i n t a k e  F o l l o w i n g  M i c r o i n j e c t i o n  of C a r b a c h o l  into  the  Septa l  A r e a  
of  the  Rat  B r a i n  

Severa l  s tud ies  h a v e  been  p u b l i s h e d  g iv ing  ev idence  
t h a t  t h e  a c t i v i t y  of t h e  s ep t a l  a rea  is m e d i a t e d  v i a  
cho l ine rg ic  p a t h w a y s ,  s u p p o r t i n g  t h e  h y p o t h e s i s  t h a t  t h e  
s e p t a l  a r ea  c o n t a i n s  a chol inerg ic  n e u r o n a l  s y s t e m  (GRoss- 
MANN 1, HAMILTON e t  al. =, KELSE¥3). 

I n  t h e  p r e s e n t  s tudy ,  t h i s  h y p o t h e s i s  was  t e s t e d  us ing  
t h e  free w a t e r  a n d  s o d i u m  chlor ide  i n t a k e  as c r i t e r i a  of 
a l t e r ed  sep ta l  func t ion .  A d u l t  ma le  W i s t a r  ra ts ,  of 200 
to  300 g b o d y  weight ,  were k e p t  in  i n d i v i d u a l  cages w i t h  
a food cup  fi l led w i t h  d r y  m i x e d  d ie t  a n d  2 g r a d u a t e d  
d r i n k i n g  bo t t l e s  fi l led w i t h  1 .5% NaCI a n d  unf i l t e red  
t a p  w a t e r  r e spec t ive ly ;  da i ly  r ead ings  were  m a d e  of t h e  
in takes .  Af t e r  a con t ro l  pe r iod  of 2 weeks a s ta in less-  
s tee l  c a n n u l a  (O.D. 0.71 m m )  was  s t e r eo t ax i ca l l y  i m -  
p l a n t e d  i n to  t h e  s ep ta l  a r ea  a n d  a f t e r  a f u r t h e r  week  
in j ec t ions  were  m a d e  t h r o u g h  a d e n t a l  s ta in less  s tee l  
c a n n u l a  (O.D. 0.31 m m )  in to  t h e  consc ious  a n d  unre -  
s t r a i n e d  ra ts .  C a r b a c h o l  ( C a r bam yl cho l i ne  Chloride)  a n d  
a t r o p i n e  su l fa te  were de l ivered  b y  a 10-~1 mic rosy r inge  
in  a s t a n d a r d  v o l u m e  of 2 vtl of i so ton ic  sa l ine  (0 .15M) 
b y  w a y  of a p o l y e t h y l e n e  p las t i c  t u b e  c o n n e c t e d  to  t h e  
i n n e r  c a n n u l a  wh ich  was  p laced  ins ide  a n d  a d v a n c e d  
to  t he  t i p  of t he  i m p l a n t e d  cannu la .  

A t  t h e  end  of t he  e x p e r i m e n t  t h e  r a t s  were sacr i f iced 
a n d  t h e i r  b r a i n s  were sec t ioned  a n d  s t a ined .  T he  end  
of t h e  c a n n u l a  was  cons idered  to r e p r e s e n t  t h e  s t i m u l a -  
t i on  site.  No  p a r t i c u l a r  loca l iza t ion  was  f o u n d  a n d  i t  
w a s n o t  i n t e n d e d  to  m a k e  a n y  m a p p i n g ,  b u t  a t e n d e n c y  
was  obse rved  for more  pos i t ive  r e su l t s  w i t h  t he  c a n n u I a  
a t  a n  a n t e r i o r  p l a c e m e n t .  

E//ect o/carbachol. I m m e d i a t e l y  a f t e r  t h e  i n j ec t i on  t he  
r a t  was  r e t u r n e d  to  i ts  cage a n d  t he  i n t a k e  of f luids  were 

m e a s u r e d  a f t e r  10, 30, 60 a n d  360 rain.  D r i n k i n g  s t a r t e d  
a f t e r  a l a t e n c y  of b e t w e e n  3 to  5 rain. Doses of 0.06, 
0.125, 0.50, 1.0 a n d  2.0 [zg were  e f fec t ive  b u t  r o u t i n e l y  
t he  dose of 1.0 vg  was  a d o p t e d .  F igu re  1 dep ic t s  t h e  
r e su l t s  o b t a i n e d :  i t  c an  be  obse rved  t h a t  c a r b a c h o l  
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Fig. 1. A) Cumulative intake of total water and NaC1 1.5% following 
the injection of I p.g of earbachoI in the septal area. B) Inhibition 
produced by 150 ~tg of atropine upon the drinking effect of car- 
bachoL The bars indicate the standard deviation1 of the mean; the 
number of rats are indicated between parentheses. Stereotaxic 
coordinates: F, 8.0; L, 0.3; H, + 1.0. Total water: tap water plus 
water of saline solution. 
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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 


