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tortes Inc. ,  New York) .  However ,  by  compar ing  d a t a  
ob ta ined  under  m a x i m a l  s t imula t ion  wi th  bo th  agents  
(Table) essent ia l ly  s imilar  results  are obtained.  I t  is of  
in teres t  t ha t  the  effect  p roduced  by  hog gastr in  persists  
longer  t han  t h a t  induced by  ICI  501231~,18. 

Rdsumd, L'ac t ion  de la  gastr ine  de porc a 6t6 6tudi6e 
chez des ra t s  m~les taunts  de fistules gastr iques.  La  
gastr ine  6taft  inject6e par  vote  s.c. A des doses de  1-2 ml :  
1 ml  4qu iva lan t  ~ l ' ac t iv i t6  de i0  g de muqueuse  de pore. 
Le  vo lume  de suc gastr ique,  le vo lume  de suc gas t r ique  
pa r  100 g, l 'acidi t6 to ta le  e t  le d6bit  d ' ac ide  accus~rent  
une poin te  dans  la premiere  h, alors que  la concen t ra t ion  
en acide a t t e ign i t  son m a x i m u m  vers  la troisi~me h. Le 
d6bit  de la pepsine d iminua  entre  la troisi~me et  la 

c inqui~me h e t  a u g m e n t a  Mg~rement en t re  la  cinqui&me 
et  la sixi~me h. 
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Responses  of Oculomotor Nucleus and Marginal Gyrus in Sleep 

The role of several  b ra ins tem s t ruc tures  in t he  produc-  
t ion of sleep character is t ics  has been under  inves t iga t ion  
in recent  years  employ ing  ma in ly  t he  lesion techniques .  
Because  of the  diff icult ies in recording wi th  f ree-moving  
animals,  there  h a v e  not  been m a n y  elect rophysiological  
inves t iga t ions  on the  par t icu la r  areas. E v o k e d  po ten t ia l  
t echniques  have  been  used more  c o m m o n l y  wi th  the  l imi- 
t a t ions  implied.  More re l iabi l i ty  is possible if the  degree 
of change of successive responses r a the r  t h a n  the  absolute  
va lues  of ampl i tudes  of po ten t ia l s  is considered.  This  
me thod  has  been  adap ted  here. 

Rap id  eye  m o v e m e n t s  of sleep (REMS)  occurr ing  in 
the  desynchronized  s ta te  of sleep can  be abol ished by  
lesions of e i ther  t he  ves t ibu la r  nuclei  x or the  superior  col- 
liculi*. I t  is no t  known whether  the  2 s t ructures  p lay  
s imilar  or  d is t inct  roles under  influences of pon t ine  
re t icu lar  areas  3. This  is a repor t  on the  na tu re  of recovery  
of responsiveness  of ocu lomoto r  nucleus to  s t imula t ions  
of nucleus ret icular is  pont is  oralis (RPO),  medial  ves t ibu-  
la r  nucleus (MVN) and super ior  coll ieulus (SCO) dur ing  
sleep and wakefulness.  The  responsiveness  of visual  cor- 
t ex  (marginal  gyrus) has  also been s imul taneous ly  s tudied 
as lesions of the  same were also shown to impa i r  R E M S  2. 
The  recovery  was measured  by  calcula t ing the  ra t io  of 
ampl i tudes  of potent ia l s  (late components) ,  second (R2) 
to  f irs t  (R1) in a pair  evoked  by  a pair  of stimuli*. Nine- 
teen  exper iments  were done  on f ree-moving  cats  car ry ing  
electrodes i m p l a n t e d  chronical ly  for recording surface and 
d e p t h  e lec t roencephalogram,  e lec t rooculogram and elec- 
t romyogram,  and  for del iver ing s t imul i  as descr ibed 
beforeS, t  Recordings  were made  on a se tup  including a 
Grass 8 channel  e lec t roencephalograph,  two  Grass S-4 
s t imula tors  w i th  isolat ion units  coupled toge ther  and a 
D u m o n t  oscilloscope. S t imulus  in tens i ty  ranged  f rom 
1-6 V, set  a t  a level  t h a t  could evoke  clear  potent ia l s  
w i th o u t  causing appa ren t  changes in t h e  on-going E E G  
or  in t h e  behav iou r  of t h e  cat .  S t imul i  of a pa i r  were  of 
ident ica l  ampl i tude  and  of 0.3 msec dura t ion ,  de l ivered  
in pairs  w i t h  an  in ter -pulse  in t e rva l  of abou t  100 msec. 
The  pai red  s t imul i  of set pa ramete r s  were del ivered  a t  
in terva ls  t h roughou t  s leep-wakefulness cycles. 

Responsiveness  of ocu lomotor  nucleus to s t imula t ions  
of media l  ves t ibu la r  nucleus  showed a charac te r i s t ic  de- 
crease in  sleep compared  to  wakefulness  (Figure 1). 
S imi la r  decrease of responsiveness  was observed  in t h e  
co r t ex  also (Figure 2). I t  has, however ,  to  be no ted  t h a t  

the  ampl i tudes  of single potent ia l s  (R1) increased in 
sleep;  only the  succeeding responses (R2) decreased 
(Table). This  suggests t h a t  fol lowing each response there  
is a prolonged inhibi t ion.  I t  was no ted  earlier7 t h a t  dis- 
charges  of ves t ibu la r  nucleus produce  brief  burs ts  of ac- 
t i v i t y  followed by  prolonged periods of silence in oculo- 
m o t o r  nucleus.  I t  was also repor ted  t h a t  ves t ibu la r  
neurons  discharge in burs ts  dur ing R E M S  8. 

Responsiveness  of ocu lomotor  nucleus to coll icular  
s t imula t ions  was no t  di f ferent  in sleep f rom wa%efulness 
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Fig. t. Recovery of responsiveness of oeuIomotor nucleus to intlu- 
ences of RPO, MVN, and SCO during sleep and wakefulness. For 
abbreviations see the Table. Values in parenthesis indicate the num- 
ber of pairs of responses averaged. 
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Amplitudes (#V) of potentials (R1 and R2) evoked in pairs from oeulomotor nucleus and marginal gyrus of eat during alert state (AL), re- 
laxed wakefulness (WA), synchronized state of sleep (SS) and desynchroaized state oI sleep (DS). R1 and R2 are the first and second 
responses of a pair under consideration. Values of n in parenthesis follow each value of standard error 

Area AL WA SS DS 
stimulated • R1 R2 R1 R2 R1 R2 R1 R2 

Responses of oculomotor nucleus 

RPO 252 ± 2L7 207 + 24.0 345 4- 28.3 315 ± 50.8 357 ± 46.1 234 4- 26.1 209 4- 10.9 160 ± 14.8 
(10) (10) (4) (4) (7) (7) (9) (9) 

MVN 96 ± 32,2 60 ::[:: 28.0 209 ± 21.2 113 -4- 8.5 269 4- 11.7 117 ± 9.6 212 ± 15.7 77 ± 15.0 
(6) (25) (17) (17) (66) (66) (18) (18) 

SCO 593 ± 46.7 583 2[: 42.6 654 4- 57.5 654 ± 57.5 657 4- 22.3 603 ± 35.0 787 4- 43.8 734 ± 21.1 
(8) (8) (5) (5) (6) (6) (8) (8) 

Responses of marginal gyrus 

RPO 160 4- 6.1 133-1- 6.1 184 ± 8.4 159 ± 6.6 193 2t2 8.9 189 ± 11.2 175 ± 6.8 161 4- 5.1 
(12) (12) (25) (25) (13) (13) (16) (16) 

MVN 177 :k 1.0 177 ± 1.0 194 ± 7.7 145 ± 6.5 270 ± 12.3 118 ± 9.9 221 4- 27.0 60 4- 15.6 
(4) (4) (75) (75) (63) (63) (20) (20) 

SCO 227 ± 9.2 200 ± 7.0 188 ± 37.0 150 ± 1.0 
(21) (21) (6) (6) 

RPO, nucleus reticularis pontis oralis; MVN, medial vestibular nucleus; SCO, superior colliculus. 
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Fig. 2. Recovery of responsiveness of marginal gyrus during stimula- 
tions of RPO, MVN and SC0 during sleep and wakefulness. For 
abbreviations see the Table. 

(F igure  1). Th i s  i nd ica t e s  t h a t  col l icular  in f luences  can  be  
t o n i c a l l y  e f fec t ive  o n  t h e  o c u l o m o t o r  nucleus .  Cor t ica l  
r e spons ivenes s  t o  cot l icular  i n p u t s  is also n o t  i m p a i r e d  in 
sleep (F igure  2). I n  v iew of col l iculus  p l a y i n g  a p a r t  in  
n o r m a l  v i sua l  i m a g e r y  9, a n d  in  v iew of t h e  n a t u r e  of i t s  
in f luence  o n  v i sua l  c o r t e x  o b s e r v e d  here,  i t  is l ike ly  to  be  
i n v o l v e d  n o t  on ly  in t h e  p r o d u c t i o n  of  R E M S  b u t  also 
in t h e  a s soc ia t ed  imagery .  As i t  was  r e p o r t e d  3 t h a t  t h e  
a c t i v i t y  of nuc l eus  re t i cu la r i s  pon t i s  oral is  con t ro l s  de-  
s y n c h r o n i z e d  sleep i n v o l v i n g  R E M S ,  effects  of i t s  s t i m u -  
l a t i o n  were  s tud ied .  No such  s tud ies  on  t h i s  a rea  were  
m a d e  before.  Single r e sponses  (RI)  showed  a u g m e n t a t i o n  
of a m p l i t u d e s  d u r i n g  sleep (Table)  as obse rved  before  ~. I t  
is i n t e r e s t i n g  t h a t  t he  succeed ing  re sponses  (R2) are also 
a u g m e n t e d  in  ampl i t udes .  T h e  inc reased  responses  d u r i n g  
s leep a re  a n  i n d i c a t i o n  of  inc reased  r e c o v e r y  of respon-  
s iveness  w h i c h  r e m a i n e d  a t  a level  a b o u t  t h a t  u n d e r  wake-  
fu lness  (F igures  1 a n d  2). 

T h e  p r e s e n t  s t u d y  of e v o k e d  focal  p o t e n t i a l s  sugges t s  
f i r s t ly  t h a t  t h e  super io r  col l iculus  a n d  m e d i a l  v e s t i b u l a r  
nuc le i  p l a y  s e p a r a t e  a n d  d i s t i n c t  roles  in  s leep m e c h a -  

n i sms  in v iew of t h e  full  r e spons iveness  for  t h e  f o r m e r  a n d  
d i m i n i s h e d  r ecove ry  of r e spons iveness  for  t h e  l a t t e r  in- 
pu ts .  I t  was  r e p o r t e d  t h a t  v e s t i b u l a r  d i scharges  cause  
on ly  br ie f  b u r s t s  of a c t i v i t y  a n d  long  per iods  of s i lence in  
o c u l o m o t o r  nuc l eus  7. Poss ib ly ,  t h e  v e s t i b u l a r  in f luences  
a re  i n v o l v e d  in  t h e  p h a s i n g  of e v e n t s  whi le  t h e  in f luences  
of supe r io r  cot l iculus  are  ton ic  in  g e n e r a t i n g  effects  r e l a t ed  
to  R E M S ,  u n d e r  t h e  in f luence  of p o n t i n e  t r i gge r ing  cir- 
cu i t s  i n v o l v i n g  nucle i  r e t i cu la r i s  p o n t i s  ora l i s  a n d  r aphe .  
Secondly ,  t h e  nuc l eus  r e t i cu la r i s  p o n t i s  oral is  is a c t i v e l y  
i n v o l v e d  in t h e  sleep s ta te ,  as sugges ted  b y  les ion exper i -  
m e n t s  ~, in  v iew of i ts  in f luences  e f fec t ive  o n  c o r t e x  
t h r o u g h o u t  sleep lo. 

Rdsumd. Le r 6 t a b l i s s e m e n t  de la  r6ac t iv i t6  du  n o y a u  
ocu lo -n lo t eu r  eL du  gy rus  m a r g i n a l  p e n d a n t  le sommei l  a 
6t6 mesur6  chez  le c h a t  non- immobi l i s6 ,  C o m m e  p a r a -  
m~t r e  de ce r 6 t a b l i s s e m e n t  on  a ut i l is6 le r a p p o r t  de 
l ' a m p l i t u d e  du  second p o t e n t i e l  ~ celle du  p r e m i e r  po ten -  
t ie l  i n d u i t  p a r  s t i m u l a t i o n  du  n o y a u  v e s t i b u l a i r e  m6dian ,  
du  col l iculus  sup6r ieur  e t  d u  n o y a u  r6 t icu la i re  o ra l  d u  
pon t .  On a c o n s t a t 6  que  le r 6 t a b l i s s e m e n t  de  la  r6ac t iv i t6  

la  s t i m u l a t i o n  du  n o y a u  v e s t i b u l a i r e  m 6 d i a n  d i m i n u e  
p e n d a n t  le sommei l ,  ce qu i  n ' e s t  pa s  le cas  des  r6ponses  
la  s t i m u l a t i o n  d u  col l iculus  sup4r i eu r  eL d u  n o y a n  r6 t icu-  
la i re  p o n t i q u e ,  n i  ce lui  des  r6ponses  o b t e n u e s  p e n d a n t  
l '6veiI. O n  en  a conclu  que  le r61e d u  n o y a u  ve s t i bu l a i r e  
m 6 d i a n  e t  d u  col l iculus  sup6r ieur  d a n s  le m 6 c a n i s m e  
r e sponsab l e  des  m o u v e m e n t s  ocula i res  r ap ides  p e n d a n t  le 
sommei l  es t  d i f f6rent .  
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